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To  Other  Ends. 


No  engineer  can  note  the  general  proposals  to  reduce  armaments  Avitliout  thoaight 
of  what  is  to  become  of  the  great  forces  of  plant  and  men  which,  have  for  years  been 
employed  in  their  production.  Apart  altogether  from  what  may  be  termed 
Government  undertakings,  a  number  of  private  fir-ms — to'O  many  almost  to  number — 
have  looked  to  Admiralty  contracts  for  a  considerable  proportion  nf  their  yeaily 
work. 

Such  towns  as  Portsmouth  and  Devonport  have  existed  on  naval  work,  and  one 
cannot  visualize  the  future  of  such  places.  It  is  easy  enough  to  say  that  other  work 
must  be  found,  but  the  question  arises,  what  kind  oi  work  and  where  is  it  to  come 
from?  The  writer  remembers  one  town  in  the  United  States  which,  in  the  great 
debacle  of  late  1916  and  the  beginning  of  1920,  lost  its  staple  trade.  There  was  an 
'  e3.odus  of  the  inhabitants  numbeiing  thousands — from  40,000  to  7,000  the 
population  dropped.  Now,  we  cannot  contemplate  such  a  thing  in  this  country, 
and  yet  unless  work  of  a  suitable  character  is  provided  in  lieu  (if  that  taken  away 
then  hardship  and  migration  are  bound  to  ensue. 

Civil  engineering  throughout  the  world  may  get  a  much-needed  fillip,  and 
there  are  many  pieces  of  engineering  that  can  be  supplied  by  our  shipbuilding  yards 
that  are  badly  needed.  It  has  been  already  suggested  that  a  great  number  of  bridges 
in  all  parts  of  this  fountry  require  reconstruction.  A  rough  estimate  places  the 
cost  of  reconstructino-  bridges  on  important  roads  to  be  not  less  than  £7,000,000. 
This  is  surely  something  to  go  on  with,  and  applies  to  this  country  ouly.  Although 
we  lecognise  the  futility  and  wastefulness  of  subsidies,  some  scheme  of  aid  extending 
over  a  number  of  yeans  should  be  evolved  in  order  that  our  engineering  industry  mav 
turn  over  from  a  particular  class  of  industry,  namely,  the  production  of  'naval 
armaments,  to  peace-time  and  peaceable  products.  The  one  warning  surely  is  don't 
leave  it  too  late,  but  plan  now! 
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ARBITRATION. 


Mr.  J.  A.  Seddon  and  his  confreres  have 
chosen  an  opportune  time  for  addressing 
heir  manifesto  on  compulsory  arbitration 
:o  the  Prime  Minister,  and  their  opinions 
leserve  very  careful  consideration  by  all 
vho  have  the  well-being  of  the  country  at 
leart.  They  have  resuscitated  a  doctrine 
vhich  has  been  championed  and  discarded 
^y  both  capital  and  labour  in  turn, 
seventy  years  ago  the  working  class  were 
'ery  desirous  of  having  all  wage  and  other 
iisputes  settled  by  arbitration,  but  with 
he  developing  of  the  trade  unions  the 
trike  weapon  became  popular.  If  the 
trinciple  is  not  the  same  as  collective 
avgaining  the  result  is  the  same — that  is. 
he  determination  of  standard  conditions 
3r  all  engaged  in  an  industry.  It  is  not 
ubversive  of  trade  unionism,  but   it  is 


contended  by  many,  and  with  some  show 
of  reason,  that  the  award  of  an  umpire, 
although  respected  in  the  letter,  is  not 
always  respected  in  the  spirit.  Com- 
pulsory arbitration  has  been  tried  in  Aus- 
tralia, and  we  do  not  think  its  staunchest 
supporters  will  claim  that  it  has  been 
invariably  successful. 

A  big  step  forward  will  have  been 
taken  if  some  method  of  settling  disputes 
is  evolved  from  the  Seddon  manifesto. 
While  the  idea  of  arbitration  may,  in 
itself,  be  repugnant,  the  history  of  the 
past  few  years  proves  very  conclusively 
that  nearly  all  disputes  which  terminate 
in  costly  and  disastrous  strikes  are  ulti- 
mately settled  by  aibitration  of  one  form 
or  another.  Conciliation  is  preferable, 
and  the  results  are  likely  to  be  more  last- 
ing, but  a  point  is  often  reached  when 
an  umpire  has  to  be  called  in,  and  thi«  is 
a  very  strong  argument  for  arbitration. 
The  signatories  to  the  manifesto  are  on 


sure  ground  when  they  state  that  "  90  per 
cent  of  the  workers  of  this  country  would 
eagerly  welcome  machinery  that  would 
abolish  industrial  disputes." 

A  great  deal  of  propag'anda  work  would 
have  to  be  ruidertaken  before  legislation 
could  be  passed.  In  their  sincere  desire 
for  industrial  peace,  this  able  group  of 
labour  men  perhaps  do  not  appreciate  the 
obstacles  that  are  in  the  way.  But  an  issue 
has  been  raised,  and  we  trust  it  will  not  be 
passed  over  and  forgotten.  The  strike 
weapon  is  barbarous  and  ineffective,  and  it 
ought  to  be  possible  to  settle  wage  and  other 
questions  at  the  beginning  as  they  are 
always  settled  at  the  finish  in  conference. 
Whatever  objections  may  be  urged  against 
arbitration,  it  is  always  a  better  way  of 
settling  a  difference  than  an  open  fight; 
and  it  is  surely  possible  to  get  a  combina- 
tion of  conciliation  and  arbitration  that 
would  be  acceptable  to  both  capital  and 
labour. 
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WIRELESS  WEATHER  ADVICES 
FOR  QUEENSLAND. 

Weather  forecasts  are  i^articularl^ 
important  to  the  pastoralists  and  agri- 
culturists of  Queeusiaud,  and  the  State  is 
gladly  co-oijeratiiig  with  the  Federal 
authonties  of  Australia  in  the  estahlisli- 
ment  of  a  wireless  station  on  Willie 
Island,  300  miles  off  the  coast  of  Queens- 
land. Captain  J.  K.  Davis,  Director  ot 
Navigation,  lecently  arrived  at  Townsville 
from  Melbourne  to  take  charge  of  the 
working  paity  which  is  to  erect  the 
station.  Willis  Island  is  right  in  thf> 
track  of  the  cyclones,  and  has  been 
selected  as  the  most  suitable  spot  from 
which  warnings  of  approaching  storms 
could  be  sent  oiit.  The  station  is  being 
erected  under  the  joint  supervision  of  thi> 
radio  branch  of  the  postal  department  aud 
the  department  of  navigation.  It  will  ])t 
maintained  by  the  Federal  Government. 
l)ut  the  Queensland  Government  will  pay 
pai't  of  the  cost.  Warnings  by  wiieless 
will  be  sent  out  to  the  mainland  and 
fo  shinning.  The  initial  cost  is  estimated 
at  £4,000. 


WASTE  ELIMINATION. 


The  growing  concern  about  the  elimina- 
tion of  waste  from  industry  is  not  an  evi- 
dence that  man  is  growing  more  careful, 
but  it  is  very  satisfactory  proof  that  for 
many  purposes  we  know  now  the  exact 
quantities  of  certain  materials  that  give 
the  best  results.  To  illustrate  this,  con- 
sider the  science  of  lubrication.  But  a  feAv 
years  ago  it  was  thought  satisfactory  to 
flood  bearings,  etc.,  with  oil;  now  we 
recognise  that  too  much  lubricant  is  not 
merely  sheer  waste,  but  in  some  cases  is 
dangerous.  Both  on  this  side  and  on  the 
other  side  of  the  Atlantic  the  problem  ot 
waste  elimination  is  being  gradually 
recognised  as  an  engineer's  problem,  aud 
much  good  is  being  done.  The  question 
is  a  big  one,  because  not  only  waste  of 
material  is  involved,  but  waste  of  labour 
also,  and  it  involves  the  consideration  of 
practically  every  industrial  question  when 
considered  in  its  broadest  sense.  The  chief 
aim  of  industry  to-day  is  to  economise  in 
production  costs.  In  a  veiy  interesting 
address  before  the  Ameiican  Society  of 
Engineers  recently,  Mr.  Fred  J.  Miller 
said  many  interesting  things,  and  one 
passage  stands  out :  — 

"  The  major  cause  of  waste  in  manufac- 
luiing  lies  in  defective  administrative 
methods,  for  which,  in  general,  no  one 
is  to  be  seriously  blamed,  for  they  are  the 
methods  that  have  the  sanction  of  long 
usage,  aud  by  them,  or  rather  in  spite  of 
(hem,  many  successful  enterprises  have 
been,  and  are  being,  conducted. 

"  Certainly  owners  and  managers  are 
not  to  bo  blamed  in  the  moral  sense  for 
following  well-established  methods  and 
practices,  and,  of  course,  they  should 
follow  them  until  they  become  convinced 
that  there  are  better  methods  and  prac- 
tices that  are  open  to  them.  On  the  one 
hand,  Ave  see  employers  who  are  too  easily 
prevailed  upon  bv  charlatans  to  take  up 
methods  that  are  little  better  than  a  groxip 
of  unrelated  "  stunts,"  aud  on  the  other 
hand  those  who  always   delay  progress 


along  new  lines  until  pretty  neai-ly  eveiy- 
one  else  is  far  in  advance  of  them. 

"It  is  the  work  of  engineers  to  educati' 
and  to  show  the  better  ways,  and  I  predict 
that,  as  time  goes  on,  our  industries  will 
be  more  and  more  directed  by  engineers 
who  know  how  to  direct  them  for  produc- 
tion, and  who  will  regard  production  and 
service  as  the  prime  objects  to  be  attained 
by  an  industrial  organisation.  When  this 
change  has  been  effected,  one  of  the 
greatest  causes  of  waste  will  have  been 
removed." 


SPONGE  IRON  FOR  FOUNDRY 
PURPOSES. 

Aj TEMPTS  have  been  made  by  the  United 
States  Bureau  of  Mines  to  produce 
fouiKh'Y  iron  by  melting  sponge  iron  that 
represents  the  juoduct  to  be  expected  from 
commercial  operations.  Methods  for  the 
introduction  of  carbon  into  the  metal  and 
the  removal  of  the  large  amoiuit  of  sulphur 
introduced  during  the  preparation  of 
sponge  iion  have  been  studied,  and 
encouraging  results  were  obtained. 
Methods  for  the  preparation  of  sponge  iron 
have  also  been  studied,  and  small  scale 
tests  were  made  to  determine  the  best 
conditions,  such  as  the  temperature,  size 
of  ore  and  reducing  agent,  kind  oi 
leducing  agent  and  furnace  conditions. 
This  work  is  being  continued  on  a  large) 
scale  with  the  object  of  developing  a 
furnace  for  the  commercial  preparation  of 
sponge  iron.  Magnetic  concentration 
Ijroved  to  be  the  best  method  for  removing 
impurities  fiom  the  metallic  iron  in  tlic 
sponge  iron.  .\  rapid  and  accurate  method 
for  the  detennination  of  metallic  iron  in 
sponge  iron  has  been  developed. 


BOILER  EXPLOSION  REPORT. 

It  is  almost  inconceivable  in  tliese  days 
that  a  boiler  should  be  fitted  up  and  set  to 
work  without  being  equipped  witli  a  safety 
valve,  yet  this  emerges  from  the  pre- 
liminary enquiry  of  the  Board  of  Trade  as 
to  the  circumstances  and  cause  of  an 
explosion  which  occurred  at  the  works  of 
the  Guse  Shipbuilding-  Co.  Ltd.,  Hook, 
near  Goole,  on  January  17  of  last  year. 

The  boiler  was  of  vertical  type  and  was 
used  for  driving  a  five-ton  crane.  Tlie 
shell  was  7ft.  Gin.  in  height,  8ft.  Bin. 
diameter  and  was  constructed  of  two 
courses  of  plate  |  in.  thick.  The  vertical 
seams  were  lapped  and  double  riveted. 
The  crown  was  §  in.  thick,  flanged,  and 
attached  to  the  upper  course  of  shell 
plating  by  single  riveting.  The  firebox 
was  4ft!  2 in.  in  height,  3ft.  11  in. 
diameter  and  i%-  in.  in  thickness.  The 
mountings  included  one  stop  valve,  one 
])ressure  gauge,  one  water  gauge,  one  feed 
(^heck  valve,  one  blown-down  cock  and  one 
fusible  plug  in  firebox  crown. 

The  explosion  was  due  to  "  excessive 
piessure,"  the  firebox  collapsed  and  the 
boiler  crown  plate  at  the  radius  of  the 
flange  for  taking  the  u])take  was  com- 
pletely sheared.  The  stop  valve  an{l 
steam  pipe  were  bioken  from  the  boiler. 

Mr.  P.  J.  Thom]>son,  the  sui-A-eyor  who 
made  the  examination,  states  that  after 
the  explosion  he  examined  the  shell  and 
firebox.     The  workmanship   was  good. 


water  gauge  cocks  and  other  fittings  were 
in  good  condition,  and  the  fusible  plug 
showed  that  there  had  been  no  shortness 
of  water. 

Mr.  Jordan,  the  former  fitter,  in 
evidence  said:  "When  we  opened  the 
case  containing  boiler  fittings  we  took  all 
the  gear  out  of  it ;  all  the  small  fittings 
were  at  the  bottom  of  the  case,  and  after 
emptying  the  case  completely  we  could  not 
find  the  safety  valve.  He  reported  the 
njatter,  but  as  some  urgent  lifts  were 
lequired  for  a  boat  at  the  jetty,  he  was 
asked  by  one  of  the  managers  if  the  boiler 
could  be  used  without  a  safety  valve  P  He 
said  he  could  fit  a  stop  valve  in  the  place 
of  the  safety  valve  as  a  temporary  measure 
tci  get  the  firm  over  the  difficulty.  A 
screw-down  stop  valve  was  accordingly 
fitted  to  the  boiler  crown  plate  over  the 
aperture  intended  for  the  safety  valve,  tlie 
ciane  being  worked  liy  steam  from  tlie 
valve.  The  boiler  was  Avorked  under  the 
above  conditions  for  about  eight  woi'king 
days  i)rior  to  the  explosion,  and  Mi'. 
.loi  (hin  states  that  he  never  saw  the  steam 
above  55  lb.  per  square  inch,  and  that  he 
'  continually  kept  the  pressure  gauge 
under  observation  to  ])reveiit  the  pressure 
rising."  This  appears  to  have  been  done 
l)y  tlie  use  of  the  dampers,  feeding  up  with 
water,  and  by  running  the  crane  engine 
light  if  necessary,  there  being  no  other 
means  of  releasing  any  accumulatiou  of 
steam."  When  the  explosion  occurred 
at  a])Out  0  a.m.  on  the  eighth  day  no  one 
was  watching  the  jiiessure  gauge. 

Mr.  Thomas  Carlton,  chief  engineer 
surveyor  to  the  Board  of  Trade,  makes 
some  "  observatif)ns  "  on  the  above  report 
presented  by  the  assistant  surveyor,  Mr. 
Thompson,  in  the  course  of  which  he 
says:  "But  for  the  incidents  disclosed  in 
this  report  it  would  be  almost  incon- 
ceivable that  any  person  making  the 
slightest  claim  to  engineering  knowledge 
could  be  so  reckless  of  the  lives  and  safety 
of  his  fellow-workmen  as  to  raise  steam  on 
a  boiler  upon  which  there  was  no  safety 
valve,  and  it  is  the  more  extraordinary  that 
in  this  case  such  lisk  should  have  been 
undertaken  with  the  full  knowledge  and 
consent  of  a  responsible  shipyai-d 
manager." 


IRRIGATION  IN  QUEENSLAND. 


Good  progress  has  now  been  made  with  an 
irrigation  scheme  in  the  Inkerman  distrit  t 
of  Queensland,  estimated  to  cost  £400,001), 
of  which  about  half  the  mouey  has  already 
been  spent.  So  far  120  wells  have  been 
sunk,  of  which  50  have  been  tested,  and  2'i 
found  to  be  defective  owing  mainly  to  the 
strata.  The  total  available  acreage  for 
irrigation  under  the  present  scheme  is 
10,500,  but  57,000  acres  are  in  the 
gazetted  boundary.  The  scheme,  which 
is  under  Government  control,  is  expected 
to  be  completed  in  four  years'  time. 
Speaking  generally,  (Jueensland  is 
watered  by  numei'ous  permanent  rivers 
and  creeks,  while  in  the  western  nortions 
of  the  State  there  are  several  thousand 
sub-artesian  and  artesian  bores,  whicli 
provide  a  super-abundance  of  water  for 
stock.  The  presence  of  such  immense 
supplies  emphasises  the  unlimited 
possibilities  of  irrigation  on  a  large  scale 
in  the  near  future. 
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Modern  Gas  Furnaces. 


I  w  JiXTY-FiVK  (jr  tliiily  veais  ago,  whon  the 
electric  light  was  being  introdufed,  people, 
interested  in  the  gas  industry  weie  very 
nnich  disturbed  at  tlie  effect  it  would  have 
on  the  use  of  gas,  and  there  were  many 
prophets  who  predicted  that  electricity 
would  displace  gas  altogether.  That  these 
pro'phets  have  been  very  much  out  of  it  is 
proved  by  the  fact  that  there  is  moie  gas 
being  produced  noAv  than  ever  before,  and 
it  is  safe  to  say  that  this  production  A\ill 
increase  in  the  future.  Undoubtedly  the 
competition  of  electricity  caused  the  gas 
companies  to  waken  up  and  to  look  round 
for  fresh  outlets  foi-  their  product.  Light- 
ing by  g'as  has  been  much  improved  by  the 
use  of  the  incandescent  burner  and  the 
high  pressure  system.  The  bigg"est  in- 
crease in  its  use  in  the  period  mentioned 
has  undoubtedly  been  for  heating'.  The 
lisp  and  convenience  for  gas  stoves  for 


business,  the  bulk  of  the  metal  melting  in 
(his  country  being  done  by  coke.  The 
gTeatly  increased  price  we  have  now  to  pay 
for  coal  gas  will  undoubtedly  be  a  set- 
back to  this  type  of  furnace,  though  the 
adaption  of  the  funiaceis  to*  produce  gas 
should  make  them  serious  competitors  to 
the  coke-tired  furnace.  The  funiaces  on 
the  market  for  the  melting  of  brass,  gun- 
metal,  aluminium,  etc.,  may  be  divided 
into  two  types :  — 

(fl)  Tilting  crucible  furnaces. 

(h)  Stationai'j'  or  pit  type  furnaces. 

Tlie  photographs,  Fig.  1  and  2,  show  ;i 
central  axis  tilting  furnace,  and  the  draw  - 
ing, Fig-.  3,  a  section  of  the  same. 

Referring  to  the  latter,  the  crucible 
"  A  "  is  of  plumbago.  It  rests  upon  a 
plumbago  stand  which,  in  tum,  is  sup- 
ported by  the  base  brick  of  the  furnace 


communicate  with  the  pan  "  D.'"  This 
pan  is  sufficiently  large  tO'  hold  the  charge 
in  the  event  of  the  crucible  "  A  "  break- 
ing. The  pan  "  D  "  is  secured  by  means 
of  swivelled  bolts,  and  is  easily 
removable. 

The  preheater  itself  consists  of  a  mild 
steel  casing  and  cast-iron  top  and  bottom 
riiigs. 

This  casing  is  secuiely  bolted  to 
a  specially-shaped  cast-iron  bracket,  which 
is  mounted  on  a  vei-tical  shaft  about  which 
the  whole  of  the  preheater  can  be  s^vung■. 
Tlie  top  of  this  vertical  shaft  is  rounded 
off,  and  a  suitable  cast-steel  cam  rests 
upon  this  rounded  extremity. 

By  means  of  a  hand  lever  this  cam  i» 
operated,  and  the  whole  of  the  preheater 
can  be  raised  cleai  of  the  furnace  Iwdy 
and  swuno-  round  in  any  position. 

A  suitable  cover  brick  with  flue  outlet 


Fig.  1. 

heating  and  cooking  purposes  are  familiar 
to  almost  evei-yone,  and  the  manufacture 
of  these  appliances  has  now  grown  to  be 
of  gTeat  importance. 

During  the  last  few  years  the  use  of 
gas  furnaces  in  the  industrial  world  has 
assumed  large  dimensions,  and  it  is  with 
these  furnaces  that  this  article  deals. 

They  aie  used  for  many  pui*poses, 
amongst  which  may  be  mentioued  :  — 

(1)  Metal  melting. 

(2)  Heat  treatment. 

(3)  Case-hardening. 

(4)  Hardening  of  high-speed  steel. 

(5)  Heating  for  forging  purposes. 

The  crucible  melting"  funiace  has  come 
to>  the  front  very  rapidly  during  the  last 
few  years,  although  even  now  it  can  only 
be  said  to  have  touched  the  fringe  of  the 


"B."  A  plumbago  preheater  sleeve 
"  C"  is  fitted  into  the  brick  lining  of  the 
preheater.  The  object  of  this  sleeve  is 
to  allow  the  waste  pr^oducts  from  the 
furnace  to  heat  up  the  metal  previous  to  it 
descending  into  the  crucible.  It  adds 
greatly  to  the  etficiency  of  the  frrmace. 

As  will  be  seen  from  the  photographs  and 
the  section,  the  outer  case  of  the  fur'iiace 
is  of  steel  plate  mounted  on  a  cast-iron 
base  plate,  with  cast-iron  supporting  rings 
at  "  F."  A  cast-iron  plate  supports  two 
vertical  frames  which  contain  bearings 
supporting  the  horiz-ontal  trnrnnion  about 
which  the  body  of  the  furnace  is  tjlted. 
Referring  again  to  the  section,  it  will  be 
noted  that  the  base  brick  "B  "  has  holes 
running  through  it.  These  are  continued 
through  the  cast-iron  supporting  plate  and 
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is  placed  above  the  top  of  the  preheater 
casing,  and  this  also  can  be  swung  clear  of 
the  preheater  itself  about  a  hing-ed  pin 
which  holds  it  in  position. 

There  are  two  burners  fitted  at  the  back 
of  the  furnace  in  the  position  marked  Gl- 
and H.  The  flame  is  injected  taugen- 
tially  into  the  annular  space  between  the 
pot  and  the  firebrick  lining,  thus  giving 
the  products  of  combustion  a  whii-ling 
action  ai'ound  the  crucible.  The  burners 
can  be  designed  for  using  either  coal  gas 
or  producer  gas.  The  air  for  mixing  pur- 
poses is  su])plied  under  a  pressiu'e  of  about.,". 
3  lb.  per  square  inch.  ' 

Pit  Type  Furnaces. 

The  drawing  _  (Fig.  4)  shows  a 
section  of  a  .  typical  gas-fired  pit  type 
furnace  with   rolling  preheater.     "  A " 
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is  the  crucible  made  of  plumbago 
and  mounted  on  a  plumbago  stand. 
"  B  "  is  the  base  door  brick,  and 
"  C  "  the  preheater.  The  position  of  the 
burner  is  shown  at  E  and  F.  The  casing 
of  the  furnace  is  constructed  entirely  of 
cast  iron,  the  bottom  plate  being  hinged  so 
that  access  may  be  obtained  to  the  burners. 


The  crucible  "  A  "  has,  of  course,  to  be 
lifted  out  in  older  tx)  be  poured. 

The  preheater  itself  consists  of  a  cast- 
iron  rectangular  casing  in  which  is  fitted 
specially  moulded  preheater  bricks.  The 
interior  moulding  is  shaped  somewhat  on 
the  lines  of  a  slipper  terminating  in  a 


funnel  opening  immediately  above  the 
crucible  itself.  The  slipper  will  hold 
approximately  a  full  charge  of  metal  in 
the  shape  of  ing-ots.  The  waste  products 
are  deflected  through  this  metal  by  means 
of  a  loose  cover  brick.  The  ingots  are 
generally  red  hot,  and  in  some  cases  com- 
mence to  melt  l)ef ore  before  they  are  placed 
in  the  cnicible. 

It  is  obvious  that  with  an  airang-ement 
of  this  kind  one  charg'e  of  metal  can  be 
in  the  cmcible  whilst  the  second  charg"e  is 
being  preheated  by  means  of  the  waste 
products. 


ENGINEERING  WORLD. 

On  a  test  with  brass,  figures  just  ex- 
ceeding one  cubic  fo'Cit  of  coal  gas  per 
pound  of  metal  have  been  attained,  rnn- 
ing  under  the  best  conditions. 

The  body  of  this  furnace  is  lined  with 
a  double  set  of  firebricks,  the  inner  lining 
being  of  the  best  quality  obtainable,  and 
the  outer  lining  of  ordinary  class  of  fire- 
bricks used  mainly  foi'  insulating 
purposes. 

The  bottom  of  the  furnace  isi  provided 
with  a  drop  door  "  B  "  of  firebrick 
attached  to  a  cast-iron  hinged  door,  the 
hinged  pin  of  which  is  a  horizontal  shaft 
terminating  in  two  bevelled  gears.  This 
is  opeiated  by  means  of  a  hand  wheel  and 
a  ratchet  arrang-ement  holds  the  door  in 
position.  Should  the  crucible  for  any 
reason  fail,  the  metal  can  be  run  oft' 
through  the  bottoui  of  the  ifurnace  by 
merely  releasing  the  ratchet. 

Gas  furnaces  offer  a  sound  woirking  pro^ 
position  to  the  foundry  manager,  as  they 
are  capable  of  outputs  which  considerably 
exceed  those  of  the  ordinaiy  pit-fired  coke 
furnace.    The  advantages  claimed  are:  — 

(1)  Longer  life  of  the  crucibles,  as 
many  as  100  melts  having  been 
obtained  from  a  60  lb.  pot.  This  is 
far  in  excess  of  the  best  results 

with  coke-fired  furnaces. 

(2)  The  gas-fired  furnaces  require  less 

attention. 

(3)  Owing-  to  the  quicker  heating  more 
melts  can  be  obtained  in  a  day. 

To  be  set  against  these  advantages  is 
the  extra  cost  of  the  fuel,  the  cost  of  coal 
gas  per  ton  of  brass  melted  being  at  the 
present  price  about  30s.  ag-ainst  14s.  for 
coke.  With  producer  gas  the  price  is 
about  the  same  as  with  coke,  but,  of 
course,  when  using  this  it  is  not  possible 
to'  get  SOI  many  melts  in  a  day. 

With  g'as  there  is  no'  cai-fage  of  ashes  oi' 
fuel,  and  this  will  lepresent  an  additional 
saving.        (To  he  confinuecl.) 


Swedes  Build  Monster  Locomotive. — Perhaps 
the  most  important  development  in  Southern  Sweden 
has  been  the  completion  of  the  largest  Diesel  -motor 
locomotive  in  the  world — the  fourteenth  car  of  this 
type  built  in  a  Swedish  factory.  It  is  now  in 
operation  between  Helsinborg  and  Hessleholrn.  The 
locomotive  is  driven  by  a  250-h.p.  electric-type  four- 
cylinder  Diesel  engine  making  500  revolutions  per 
)ninute,  and  can  draw  four  heavily-loaded  Pullmans 
at  60  miles  per  hour.  Only  one  man  is  required  to 
operate  it;  and  in  a  trial  run  of  590  kilometres  the 
fuel  cost  was  less  than  20  cents  per  mile,  demon- 
strating the  economical  possibilities  of  this  type  of 
car.  Satisfactory  tests  of  a  new  type  of  steam 
turbine  have  been  completed. 
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METHOD  OF  ASSISTING 
THE  BURNING  OF  FUEL  OIL. 

In    a    temporary    installation    to  burn 
fuel  oil,  it  will  often  be  found  that  the 
quality  delivered  is  apt  to  vary  a  good 
deal  and  that  some  of  the  oil  fuel  will  j 
hardly  ignite  when  sprayed  through  the  | 
burners,     this,     of     course,     applying  I 
especially  to  the  type  of  make-shift  burner 
sold  during  the  coal  trouble.    One  method 
of  overcoming   the  trouble  is  to  take  a 
steam  pipe  into  the  oil  tank  and  so  warm 
up  the  oil  before  it  reaches  the  pipe  range. 


With  the  cruder  types  of  oil,  however,  this 
is  not  sufficient  unless  the  steam  heating 
is   very  thorough  and  comprehensive,  u 
1  in.  steam  pipe  heating  a  coil  on  the 
bottom  of  a  tank  holding  four  tons  being  ] 
quite  inadequate.      In  order  to  overcome 
this  defect  fire  buckets  were  hung  under 
the  pipe  lines  to  the  various  boilers,  and  I 
the  first  method  was  the  extremely  crude 
one  shown  A,  Fig.  1.  Any  boiler  engineer 
ought    to    have    known    that    such  an 
arrangement     would     give     Ittle  heat 
and  great  discomfort  to  the  whole  of  the  j 
fiiemen  working    in    the    boiler    house.  ' 
Another  method  tried  was  to  use  a  longer  ! 
hook  between  the  pipe  line  and  the  bucket  i 
to  give  room  for  a  fire  to  get  hold,  and  | 
for  a  fair  amount  of  fuel  to  be  placed  on  i 
top  of  the  fire  bucket.    This  is  shown  at  \ 
B,  and  was  little  better  than  method  A.  ! 
The  writer  being  appealed  to,  had  some  old  i 
l)aint  drums  and  buckets  cut  as  shown  at 
Fig.  2,  K,  to  fit  over  the  pipe  line  and  to  ' 
stand  on  top  of  the  fire  buckets    in   the  i 
mannei  indicated  by  method  0,  Fig.  1.  ; 
This  allowed  :  (a)  A  fairly  god  draught  to 
be  created  and  a  flaming-  fire  to  be  kept 
under  the  pipe  line  ;  {h)  the  elimination  of 
the  smoke  and  dense  fumes  which  the  I 
previous  methods  distilled  off,  these  being 
now  burnt;  (c)  a  considerable  saving  in  the 
amount  of  coal  used  to  ti-y  and  heat  up  the 
pipe  line.       All  that  was  needed  with  ! 
method  C  was  to  keep  the  holes  in  the 
fire  bucket  cleaned  out  and  to  fire  new  I 
coal  by  dropping  it  over  the  top  of  the  ! 
canopy.     The  difference  in  the  working  ] 
of  the   oil   fuel  had  to  .  be  seen   to  be 
believed.    The  cost  of  the  four  canonies 
used  was  four  old  paint  dnnns  and  half-a- 
day  for  the  smith  occupied  in  altering 
them  to  suit.    In  passing  it  may  be  said  ' 
that  the  nearer  to  flash  point  the  oil  can  lie  I 
made  to  come  down  to   the  burner,   the  ' 
better  will  be  the  result.    The  stuft'  used 
in  the  pipe  line  mentioned  was  about  as 
sluggish   as   chilled   cylinder   oil   on  a 
January  morning.  j 
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The  Problem  of  Grey  Iron  Castings. 


Cannot  the  engiueer  cast  overboard  all 
faith  in  rule-of-thumb  mixtures  made 
from  pig  irons  of  constantly  varying  com- 
position?- Pig  iron  of  standard  ultimate 
composition  would  solve  nearly  all  the 
difficulties  of  the  jobbing  foundry  and 
most  of  those  of  the  foundries  doing  more 
important  castings— which  remark  applies 
equally  to  all  branches  of  engineering  and 
to  all  types  of  castiags. 

It  is  unfortunately  necessaiy  to  point 
out  that  troubles  do  not  always  cease  upon 
the  cessation  of  rule-of-thumb  methods, 
as  everything  depends  upon  whether  they 
have  been  discarded  for  better  ones  and, 
as  will  be  shown  later,  this  is  seldom  the 
case. 

Nevertheless,  castings  of  nearly 
standard  compositions  can  be  produced 
even  under  the  dubious  conditions ,  of 
cupola  control  to  which,  for  Iscck^  of 
measuring  instruments,  we  are-'-  still 
subjected.  As  a  practical  and  typical 
instance,  may  be  quoted  some  important 
turbine  castings  made  earlier  this  year  of 
which  the  metal  was  required  to  give  11 
tons  tensile  and  2,5001b.  transverse 
strength— the  testbars  being  cast  on  the 
castings  and  verified  in  the  usual  way. 
This  series  of  castings  is  given  in  the 
following  table,  and  it  is  interesting  to 
note  that  no  pig  iron  as  expensive  as 
Scotch  iron  wa«  used,  and  that  owing  to 
oiie  or  two  of  the  constituents  running 
short  the  mixture  was  changed  from  time 
to  time.  <' 
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be,  they  do  not  in  any  way  alter  the  fact 
that  if  the  cupola-melted  metal  is  out  of 
control  any  subsequent  treatment  of  it  is 
merely  patching  up  a  bad  job.  If  the 
cupola  is  to  be  used  at  all  then  the  produc- 
tion of  cxipola-melted  metal  to  any 
required  composition  is  essential.  The 
turbine  castings  shown  in  the  table 
are  merely  given  as  examples  of  controlled 
compositions  as  compared  with  the 
(il)])osite  of  controlled  compositions. 
This  control  of  composition  is  merely  a 
matter  of  experience  and  knowledge,  and 
the  day  will  come  when  we  shall  be  able 
to  specify  our  cast  iron  exactly  as  we  do 
now  with  our  steel,  and  that  without  the 
help  of  any  other  furnace  than  the  cupola. 

In  connection  with  the  use  of  an  electric 
or  other  furnace  in  conjunction  with  a 
cupola  there  are  several  important  points 
to  keep  in  mind.  Firstly  comes  the  fact 
that  what  we  know  about  cupola  practice  is 
insufficient  to  enable  us  to  predict  that 
what  we  require  cannot  be  obtained  from 
the  cupola.  It  is  a  wonderful  furnace  and 
very  little  reliable  work  has  been  done 
upon  it,  far  too  little  to  justify  us  in  dis- 
carding its  use  or  in  rushing  into  any- 
thing involving  higher  costs  of  production. 
Secondly,  casting's  have  to  be  produced  at 
prices  which  will  compete  with  those  of 
the  foreigner;  electric  power  is  not  cheap 
in  this  country,  and  the  upkeep  of  electric 
furnaces  is  no  small  matter.  Lastly,  it  is 
not  to  be  immodialcly  assumed  that  the 
more  carbon,  ])h(  s|iliii:  us  and  sulphur  we 


Casting. 

Strength. 

Cabbon. 

Other  Elements. 

Trans- 

Com- 

Date 

Weight 

Tensile 

verse 

bined 

Free 

Total 

Sil. 

Phos. 

Sulph. 

Mang. 

Tons 

Per 

Per 

Per 

Per 

Per 

Per 

Per 

Tons 

sq.  in. 

Lbs. 

cent 

cent 

cent 

cent 

cent 

cent 

cent 

May  7th   

17 

11-5 

2739 

0-70 

2-61 

3-39 

1-67 

0-63 

•064 

0-85 

(flaws) 

(flaws) 

„  15th   

m 

140 

2958 

0-78 

2-54 

3-32 

1-75 

0-68 

•069 

0^88 

„  22nd   

11 

12-6 

2799 

0-79 

2-58 

3-37 

1-75 

0-60 

•057 

091 

Aug.  11th   

4i 

11-6 

3116 

0-73 

2-66 

3-39 

1-69 

0-54 

■067 

0-83 

(flaws) 

.  ,^ 

„  23rd   

13 

13-8 

2779 

0-82 

2-51 

3-33 

1-74 

0-51 

•066 

095 

Sept.  6th   

'■"2 

130 

2938 

0-76 

2-59 

3-35 

1-68 

0-56 

•077 

0^82 

The  above,  figures  being  obtained  from 
testbars  attached  to  the  castings  them- 
selveSj,,  prove  that  much  can  be  done  to 
standardise  cast  iron  even  in  large  work, 
and  even  with  our  present  lack  of  know- 
ledge. 

Undoubtedly  the  first  step  towards  the 
understanding  of  cast  iron  is  the  control 
of  its  composition  under  ordinary  foundry 
conditions.  Some  firms  are  establishing 
the  method  of  superheating  the  cupola- 
melted  metal  in  an  electric  furnace,  while 
others,  mainly  abroad,  use  an  open-hearth 
air  furnace.    Good  as  these  methods  may 

*  Paper  presented  to  the  Iiis^titute  of  Marine 
Engineers  on  Tuesday,  December  13,  1921. 


abstract  from  the  iron  the  better  will  be 
the  metal  for  the  pui"poses  of  making  cast- 
ings. Empirical  or  rule-of-thumb  methods 
and  reasoning  have  thus  far  failed  to  pro- 
duce reliable  cast  iron,  and  there  seems  to 
be  a  tendency,  even  among  chemists,  to 
throw  over  the  metal  known  as  cast  iron 
and  to  aim  at  something  of  lower  carbon- 
content  than  the  cupola  will  produce  and 
more  like  steel.  The  time  does  not  seem 
to  be  ripe  for  any  such  thing,  and 
scientific  effort  would  better  be  directed 
towards  producing  improved  and  standard 
cast  iron  from  the  cupola  without  any 
other  furnace  or  any  other  treatments  At 
great  expense  it  iseems  quite  an  easyitask 


to  make  improved  metal,  but  if  applied 
science  is  to  justifj^  itself  in  the  world  of 
cast  iron  it  must  produce  the  material  at 
prices  such  as  will  enable  our  castings  to 
command  the  markets~iiere  and  abroad. 

It  is  common  knowledge  that  ordinaiy 
grey  iron  is  white  or  nearly  white  when 
it  is  chilled  instead  of  being  cooled  slowly 
in  the  usual  sand  moulds ;  also-it  is  well 
known  that  the  smaller  the  section  of  the: 
casting  the  closer  is  the  grain  of  the  metali 
and  the  harder  the  metal.  A  20  ton 
cylinder  casting,  after  being  broken  up, 
shows  innumerable  types  of  grain  vary- 
ing according  to  the  section  and  according 


A 


A — Near  lap  or  beam.       B— 2£-in.  section. 
C— 8-iii.  sec-tiou. 

Fig.  1. — Showing  va'  iation  "f  Gia[ihite  according  U> 
pusitiou.    Magnified  12  diameters. 

to  the  cooling  conditions  of  that  particular 
part,  of  the  casting. 

The  metal  flowing  from  the  cupola  is 
saturated  with  combined  carbon ;  it  is  like 
extremely  high-carbon  steel  and  therefore, 
when  drastically  chilled,  the  metal  is 
wliite  and  uncutable.  If,  however,  the 
cooling  is  slow,  then  the  iron  cannot  hold 
all  its  carbon,  and  throws  some  of  it  out 
in  the  form  of  graphite  flakes  or  plates — 
this  happens  immediately  the  metal  begins 
to  go  solid  and  continues  as  it  cools 
through  its  critical  ranges. 
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The  slower  ihe  cooling  the  longer  time 
does  the  metal  have  in  which  to  free  itself 
of  carbon,  and  consequently  the  more 
numerous  will  be  the  flakes  of  graphite, 
and,  in  some  cases,  the  larger  also  will  be 
those  flakes. 

We  come  now  to  the  logical  conclusion 
that  grey  cast  iron  is  a  very  high  carbon 
steel  cut  up  by  and  surrounding  innumer- 
able plates  of  graphite,  namely,  a  matrix 
of  steel  containing  many  .spaces  filled  witli 


Figs.  2,  3  and  4. 


fi.      i     ■  ■     •■.  i 

Figs.  5,  6  and  7. 

graphite — for  this  reason  can  cast  iron 
be  machined,  the  unhomogeueous  material 
collapsing  under  the  stresses  produced  by 
the  edge  of  the  cutting  tool;  for  the  same 
reason  also  has  it  little  or  no  elongation, 
and  manv  other  properties  peculiar  to 
itself. 

A  practical  object  lesson  of  the  truth  of 
these  things  is  obtained  from  a  large 
propeller  casting,  blades  and  boss  com- 
plete, and  weighing,  say,  11  or  more  tons. 
Here  the  great  mass  of  the  boss  causes 
extremely  slow  cooling  of  the  adjacent 
parts,  the  effect  getting  less  and  less 
along  the  blades  away  from  the  boss  and 
also  the  section  of  the  blades  themselves 
gets  less.  In  practice,  the  molten  metal 
flowing  to  the  tips  of  the  blades  is  almost 
chilled,  and,  therefore,  the  tips  are  very 
hard  and  brittle  and  contain  but  little  free 
carbon:  A  short  distance  from  the  tip 
this  cooling  is  less  severe  and  more  carbon 
is  released,  with  the  consequence  that  the 
metal  is  grey  but  rather  hard — the  metal 
being  as  seen  at  "A  "  in  Fig.  1. 

Half-way  up  the  blade,  the  section  is 
greater  and  the  heat  given  off  by  the  cool- 
ing of  the  boss  delays  the  cooling,  hence 
the  metal  will  be  very  normal  and 
perfectly  grey  and  machinable — as  shown 
at  "  B."  At  the  root  of  the  blade,  where 
it  joins  the  boss,  the  cooling  will  be 
extremely  slow,  taking  some  hours  prob- 
ably, and  therefore  the  iron  has  time  to 
free  itself  almost  entirely  from  combined 
carbon  and  when  cold  is  found  to  be  full 
of  large  graphite — seen  at  "  C." 

Thus  does  a  propeller  casting  demon- 
strate the  fact  that  the  cjuantity  and  size 
of  ihe  graphite  is  greatly  ruled  by  the 
rate  of  cooling  of  the  metal  from  hot  solid 


to  cold  solid.  It  shows  how  impossible  it 
is  to  expect  flic  testbar  to  represent  the 
casting,  also  if  the  testbar  be  cut  out  of 
(he  casting  itself  the  result  will  be  repre- 
sentative only  of  that  part  of  the  casting 
from  which  it  was  cut. 

Another'  i)ractical  example  may  be 
obtained  from  what  the  foundryman  calls 
■■\  "  burn."  When  a  casting  is  slightly 
defective  it  is  sometimes  possible  to 
"burn"  on  a  new  piece  by  running 
molten  metal  over  the  defective  part 
until  the  surface  of  the  original  casting 
begins  to  get  molten  and  the  stream  is 
checked  and  the  metal  allowed  to  solidify. 
A  "burn"  is  similar  to  a  weld.  Fig.  2 
shows  the  graphite  in  a  section  of  the 
metal  taken  at  right  angles  to  the 
"  bmm,"  where  the  same  effects  are 
observed  as  in  the  case  of  the  propeller — 
the  casting  itself  having  large  graphite 
and  the  "  burnt-on  "  metal,  owing  to 
rapid  chilling,  having  very  small  graphite 
and  very  little  of  it.  Of  course,  the  metal 
will  be  much  harder  and  less  machinable. 
An  interesting  study  is  presented  by  the 
combined  carbon  and  general  stmcture  of 
the  "  burn  "  as  seen  in  Fig.  8,  the  fir-tree 
growth  of  long  crystals  being  particularly 
noticeable  and  enlightening. 

From  these  things  it  .should  be  easily 
understood  that  the  quantity,  formation, 
size  And  distribution  of  the  free  carbon  or 
graphite  have  enormous  effects  upon  the 
properties  of  the  metal.  The  photographs 
shown  in  Figs.  4,  5  and  6  give  an  idea  of 
some  different  kinds  and  formations  of 
graphite,  considering  the  large  number  of 
flakes  there  is  to  the  cubic  inch  of  cast 
iron  it  is  not  surprising  that  the  question 
of  graphite  is  an  important  one,  thougli 
little  is  known  about  it  up  to  the  present. 

The  matrix  of  iron,  in  whicli  the 
graphite  occurs,  contains  the  remainder  of 
the  carbon  combined  with  it,  and,  under 
the  microscope,  this  carbide  is  seen  in 
thin  layers  or  laminations  having  a 
characteristic  appearance  by  reason  of 
which  it  has  been  christened  "  pearlite." 
However,  should  there  be  more  than  a 
certain  cj[uantity  of  combined  carbon, 
namely,  more  than  is  required  to  form  the 
greatest  possible  amount  of  these  pearly 
layers,  then  the  excess  forms  more  definite 
and  relatively  thicker  lamellse,  called 
"  cementite  " — which  makes  up  a  kind 
of  net-work  structiire  tliroughout  the 
material  dividing-  it,  so  to  speak,  into 
grains. 

It  was  demonstrated  above,  by  means 
of  the  propeller  casting,  that  the  graphite 
plates  were  larger  in  the  slower  cooled 
parts  of  the  casting  than  in  those  cooling 
relatively  quicker,  and  so  also  does  the 
same  apply  to  the  "  pearlite  "  or  combined 
carbon.  An  example  of  this  may  be  got 
from  the  following  case  of  a  cylinder  liner 
with  testbars  cast  on. 

The  particular  liner  mentioned  here  was 
about  3j  tons  weight  including  the 
"head."  From  this  "head,"  which  was 
about  4^  in.  thickness  of  metal,  a  testbar 
was  cut  and  compared  witli  the  testbar 
cast  on  the  casting. 

Consequently  we  are  about  to  compare 
the  same  iron  from  the  same  casting  to  see 
what  differences  have  been  caused  by  a 
casting-thickness  of  4|  in.  and  one  of  1  in. 
(namely,  the  testbar  cut  out  of  the  head 


and  the  testbar  cast  on  the  casting) — both 
bars  were  machined  to  0"798in.  diameter. 
Figs.  7  and  8  respectively  show  the 
graphite  and  the  pearlite  in  the  testbar 
cast  on  the  casting,  while  Figs.  9  and  10 
show  the  same  things  in  the  testbar  cut 
out  of  the  casting.  It  will  be  seen  that 
the  graphite  and  pearlite  in  the  former  are 
small  in  size  compared  with  those  of  the 
latter,  the  massive  pearlite  being  particu- 
larly remarkable. 

This  cylinder  liner  metal  is  of  interest 
because  it  has  had  little  success  in  actual 
service.  Under  superheat  conditions,  and 
even  under  ordinary  conditions,  ordinary 
liner  metal  leaves  much  to  be  desired,  and 
the  metal  shown  above  was  evolved 
gradually  over  a  number  of  years  of 
observation  of  the  behaviour  of  various 
kinds  of  cast  iron.  Heavy  and  thick  as 
are  these  castings,  the  testbars  cut  out  of 
them  give  nearly  the  same  tests  as  the 
testbars  cast  on  them,  namely,  about  12 
tons  tensile  and  2,300  lb.  tran.sverse  (on 
Admiralty  square  bar). 

The  metal  has  a  low  Brinell  number  in 
the  neighbourhood  of  212  or  less,  but 
cannot  be  cut  with  a  hacksaw.  It  can  be 
macliined  commercially  in  the  shops  at  the 
rate  of  45  ft.  per  minute  with  a  depth  of 
cut  of  I  in.  by  i^in.  feed  per  revohition. 

.\fter  machining,  a  good  surface  is  let! 
whicli  develops  imder  service  conditions 
and  exhibits  the  desired  wearing  proper- 
ties. 

Practical  men  know  only  too  well  the 
metal  they  describe  as  "hard"  iron — 
metal  possessing  every  undesirable 
property,  including  weakness  and  brittle- 
ness.  It  is  a  matter  of  engineering 
interest,  therefore,  to  know  that  it  is 
possible  to  make  a  tough  and  strong  iron 
which   lias   the  correct   "wearing  hard- 


Fjgs.  8,  9  and  10. 


FiG.s.  n    12  and  13 

uess,"  and  which  has  proved  its  suitability 
for  cylinder  liners,  valve  liners,  piston 
rings,  and  so  on,  under  superheat  condi- 
tions. 

The  "  hard  "  iron,  the  hete  noire  ot 
foundries  and  of  engineers,  is  a  product 
of  ignorance  or  of  misfortune — it  is 
referred  to  later. 

{To  he  continued.) 
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Turning  Automobile  Brake  Shoes. 


Fig.  1  shows  a  type  of  brake  shoe 
This  job  would  have  been  comparatively 
easy  but  for  the  knuckle  which  projected 
above  the  diameter  of  the  shoe.  At  first 
we  milled  the  outside  diameter  on  the 
vertical  miller,  using-  the  circular  table 
and  milling  one  shoe  at  a  time.  As  we 
had  only  one  vertical  miller  in  the  works, 


A 

v 

1 

Shoel" 

rR.ojE.cTmG 

Knuckle" 

Fio.  1. 


this  machine  had  a  great  deal  of  Avork 
awaiting  it.  The  writer,  therefore, 
decided  that  the  brake  shoes  (which  by  the 
way  were  aluminium)  could  be  turned  in 
the  lathe  in  ])airs.  Of  course,  the  only 
difHculty  in  that  direction  was  the  project- 
ing knuckle,  and  the  following  describes 
the  wav  in  which  we  overcame  this 
difficulty. 


Fig.  i. 


Four  shouldered  studs  were  fixed  in  the 
lathe  faceplate  at  the  correct  centres  to 
locate  the  shoes.  Fig.  2  shows  the 
shoes  in  position  on  the  studs,  wluV'h  wf'^e 
fixed  on  the  faceplate  and  screwed  on  the 
ends,  to  take  special  round-knurled  ii"ts, 
so  as  to  prevent  the  work  coming  off  or 
working  loose  during  turning  operations. 


The  periphery  of  the  faceplate  was 
utilised  as  a  cam ;  a  piece  of  mild  steel 
plate,  machined  to  conform  tO'  the  radius 
of  the  faceplate,  was  screwed  tO'  it  so  as  to 
fonn  a  cam.    (See  Fig.  2  at  AB.) 

Next,  the  cross-slide  feed-screw  was 
removed  from  the  lottom  slide,  and  a  pie  e 
of  I  in.  diameter  rod  screwed  at  both  end> 
was  substituted,  as  well  as  a  strong  steel 
sjjring  C.  The  rod  was  small  enough  in 
diameter  to  pass  through  the  nut  of  the 


Fig.  3. 


feed  screw  of  the  bottom  slide,  and  was 
fixed  to  the  feed-screw  nut  by  two  lock 
nuts,  so  that  the  cross  slide  was  free  to 
move  when  actuated  by  the  cam  A  B  and 
by  spring  C.  (See  Fig.  3.)  A  stout 
stud  D  with  a  broad  flange  was  fixed  on 
thp  side  of  the  bottom  slide  i  v  two  V  in.  set 
screws.  This  stud  can  ied  a  2  in.  diameter 
ball-journal  bearing-,  the  bearing  to  act  as 
the    roller     on    the    cam    plate  fixed 


Fig.  4. 


on  the  periphery  of  the  face- 
plate. A  plate  F  was  fixed  on  the 
front  of  Ihe  bottom  slide  to  serve  as  a  stop 
so  that  the  movement  of  the  top  slide  was 
regulated.  The  top  slide  was  set  so  as  to 
feed  across  the  faceplate  (by  hand)  to  get 
the  correct  diameter  of  the  s^^nes.  longi- 
tudinal movement  being  obtained  by 
traversing  the  saddle  along  the  beil.  Tlie 
tool  was  fixed  in  the  boring  bar  F;  the 
width  of  the  flange  of  the  faceplate  was 


greater  than  the  width  of  the  brake  shoe. 
Unoe  the  correct  setting  of  the  top  slide 
carrying  the  tcolliolder  was  obtained  it 
was  a  comparatively  simple  matter,  the  job 
being  then  a  case  of  setting  the  traverse 
on  and  stopping  when  across  the  face  of 
the  work.  When  the  roller  was  running 
on  the  true  part  of  the  faceplate,  the  plate 
E  was  hard  against  the  front  of  the 
saddle.  Of  course,  when  the  roller  came 
in  contact  with  the  cam  piece  A  B  it  with- 
drew the  tool  fixed  on  the  top  slide  clear 
of  the  knuckles  of  the  two  shoes,  retuni- 
ing  to  its  position  for  cutting  with  about 
1  in.  clear  before  the  tool  actually  com- 
menced to  cut.    (See  Fig.  4.) 

In  Fig.  3  the  strong  compi-ession 
spring  C  served  as  a  balance  weight  to 
return  the  tool  to  its  cutting  position.  It 
was  first  intended  by  the  writer  to  use  a 
balance  weight  similar  to  those  used  on  a 
certain  type  of  profiling  machine,  but  the 
spring  was  equally  efficient  in  this  par- 
ticular case   and  cheaper. 

The  method  described  was  entirely 
successful.  The  time  for  this  job,  floor  to 
floor,  was  105  minutes  for  two  pairs. 


EARLY  POWER  HAMMER. 


The  j)hotogra])h  rejnoduced  herewith 
represents  pos.sibly  the  earliest  form  of 
power  hammer  employed  in  industry  in 
tliis  country.  Our  contributnr  of  the 
photograph  to  the  Engineering  World 
states  that  he  came  across  the  interesting 
piece  of  machinery  about  20  years  ago  in 
a  now  somewhat  remote  part  of  the  Wear 
Valley  district  of  Durham  rounty  at 
Bedburn.  near  Hamsterley,  and  also  quite 
close  to  Wolsingham,  a  somewhat  famous 


steelworks  centre.  The  old  "  mill  "  at 
Bedburn,  wherein  the  power  hammer 
depicted  was  discovered,  enjoyed  an  extra- 
ordinary reputation  for  the  fine  qualities 
of  the  steel  augurs  which  were  produced 
there  in  the  days  of  the  building  of  wooden 
ships.  It  has  been  recorded,  in  fact,  by  a 
trustworthy  antiquary  of  a  generation  ago 
that  the  fame  of  Bedburn  augurs  was 
world  wide  and  rivalled  e\en  tlie  fame  of 
Toledo  blades. 


Contributions,  correspondence,  and  suggestions  will 
be  welcomed,  our  desire  being  to  encourage  a 
closer  association  between  our  readers  and  our- 
selves THE  EDITOR. 
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A  NEW  DEPARTURE  IN 
PLANING  MACHINES. 

The  proportiou  of  the  actual  cutting 
load  to  the  capacity  of  the  motor  fitted  to 
the  machine  is  about  5  to  1.  The  overall 
efficiency  is  thus  about  20  per  cent,  and 
numero'Xis  schemes  have  been  devised  to 
obviate  this  wasteful  over-eno'ining'  with 
varying  degrees  of  success. 

It  will  not  be  out  of  place,  therefore,  to 
recapitulate  the  general  conditions  and 
causes  operatiirg  to  produce  this 
inefliciency. 


-A- 

i 

-i- 

Fig.  1. 

lu  au  ordinary  planer  the  drive  is  by 
way  of  two  belts,  one  for  the  cutting 
stroke  and  O'ue  for  the  return.  These 
I>elts  in  turn  have  to  accelerate  the  inter- 
posed gearing,  the  table  and  its  load,  and, 
in  the  one  case,  provide  power  for  cutting. 

The  point  for  consideration  now 
becomes  a  question  as  to  wherein  lies  the 
source  of  the  power  loss,  and  the  usual 
answer  given  is  that  a  peak  load  occurs  at 
the  iDoints  of  reversal,  the  load  curve 
taking  a  sudden  upwaid  beird  for  some 
reason,  as  indicated  in  the  characteristic 
curve  shown  in  Fig.  1  at  poirrts  A. 

Depending-  upon  the  speeds  of  cut  and 
reversal,  the  peak  load  assumes  a  greater- 
or  lesser  importance,  and  in  a  high-speed 
planer  amounts  to  ueajly  hve  times  the 
cutting  load. 

A  _  motor  must  be  selected  capable  of 
dealing  with  this  peak,  and  as  the  peak 
is  only  of  short  durafion  we  have  very 
inefficient  working  and  expenditure 
greater  than  necessary  when  viewed  in 
the  light  of  cycle  power. 

The  cause  of  this  peak  can  be  ascer- 
tained by  analysis,  and  is  best  showir  by 
taking  an  example.  A  machine  is  work- 
ing with  a  table  and  load  total  of  20  tons, 
and  the  cutting  speed  is  20  ft.  per  irrinute. 
This  means  that  the    potential  energy 

stored  in  the  moving  table  is  

130  ft.  tons  energy,  and  this  amount  is 
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necessaiy  to  stop  the  table.  in  a 
rrrachine  of  this  size  the  fast  driving 
pulleys  will  weigh  about  150  lb.  and  have 
an  average  speed  of  2,000  ft.  per  mijiute. 
Conse(|ueutly  the  energy  stored  is  equal  to 

150       2,O0J  ^  ,     ,  . 

27240  ^""64-4  "  ^'^''^ 
amount  is  necessary  to  bring  the;  luuving 
pulleys  to  resi,  and  a  similar  amount  is 


required  to  accelerate  in  the  opposite 
directioir.  Thus  the  energy  in  the 
relatively  light  pirlleys  accounts  for  about 
three-quarters  of  the  peak  load,  due  to 
their  higher  speed,  and  by  making  the 
pulleys  lighter  it  is  obvious  that  tlie 
energy  for  reversal  worrld  be  reduced  in 
similar  ratio. 

As  pulleys  are  not  usually  nrade  any 
heavier  than  necessary  for  the  work  they 
have  to  do  a  method  of  giiirring  relative 
reduction  becomes  desirable,  and  such  a 
scheirre  having  this  desired  objective  is 
illustrated  in  Fig.  2,  where  heavy  idlers 
provide  the  rrecessary  energy  of  opposite 
polarity  and  '  also  provide  additional 
energy  to  overcome  the  momeiitrrm  of  the 
table  itself. 

It  writ  be  at  once  noticed  that  the 
method  consists  prima lily  of  meeting 
arrd  destroying  the  energy  contairred  iir 
a  revolviirg  body  by  transferiing  that 
contained  in  a  similar  but  mirch  heavier 
body  rotating  at  the  same  speed  in  an 
opposite  dii-ection,  gradirally,  through  the 
medium  of  a  Ferodo-lined  friction  clutch. 
By  doing  this  with  suitably  proportioned 
nrembers,  all  fluctuations  is  taken  off  the 


the  opposite  stroke.  With  the  complete 
absorption  of  the  peak  load  a  much 
smaller  mo'tor  can  be  fitted,  with  the 
attending  saving  on  first  cost,  current, 
etc.,  and  ex]ii'ii<ive  reversing  motors  are 
quite  unnrci'ssai  v. 

Referring  to  the  illustration,  we  see 
that  two  heavy  flywheels  are  constantly 
rotating  rrnder  the  action  of  belts.  These 
flywheels  are  carried  on  arrti-frictiou 
lieaiings,  the  journal  bearing  being 
located  so  that  the  centre  of  gravity  of  the 
flyw^heel  coincides  with  the  plane  con- 
taining the  balls.  A  double  cone  clutch 
made  of  aluminium  and  covered  with 
Feiods  is  mounted  between  these  fly- 
wheels aird  keyed  to  the  driviirg  shaft. 
The  cone  angle  is  8  deg.,  aird  the  surface 
contact,  extending  as  it  does  round  the 
(omp'lete  i)eriphery,  gives  greater  filc- 
tional  di'ive  than  the  belt,  hence  there  is 
no  slip,  and  proof  of  this  is  afforded  by 
a  six  months'  run  orr  heav>'  work  which 
has  still  left  the  original  appearance  of 
the  fabric  intact.  This  fabric  is  stretched 
and  riveted  orr  to  the  corre.  Bodily  side 
movement  of  the  cone  engages  one  or  other 
flywheel,  and  when  engaged  the  friction 
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belt,  the  only  variation  renudning  being 
that  due  to  the  difference  in  power 
required  for  cut  and  reverse,  arrd  the  peak 
actually  beconres  a  depression. 

In  an  actual  test  of  a  machine  equipped 
with  this  arrangemerrt  this  depression 
amoirnted  to  2  amps,  drop  on  the 
ammeter. 

A  characteristic  curve  under  this 
system  of  working  is  shown  in  Fig.  3,  and 
illustrates  the  eirormoirs  differerrce. 
Further  advarrtages  lie  in  the  fact  of  the 
belt  being  laterally  stationary,  and  also 
contiirually  in  contact  with  a  pulley  which 
jevolves  in  (Jiie  direction  only.  Moreover, 
the  flru'luafidus  are  not  felt  on  the  belt, 
and  the  aggravating  squeaking  .often 
heard  on  plairers  is  absent.  In  the  event 
of  a  belt  breaking  iro  danger  can  ai  ise  due 
to  over-run,  even  when  tlie  machine  i> 
working  at  high  speed  and  maximum 
stroke,  because  the  heavy  loose  pulley 
itself  contains  enough  energy  lo  ))ull  up 
and  reverse  its  table  instantaneously  and 
also  to  cai'i'v  (he  table  some  distance  on 


on  bearing  faces  is  redrrced  l)y  the  ball 
tlnrrst,  and  thus  heatrng  troirble  is  kept 
away.  A  striking  member  is  carried  on 
the  driving  shaft  itself  between  ball  races, 
and  is  operated  through  sj^'ings  by  a 
wedge  ca]n  directly  from  the  striker  shaft. 
These  springs  can  be  adjusted  and  control 
the  speed  of  reversal,  and  are  regulated 
so  that  only  one  is  in  action  at  one  time 
by  the  boss  nrrts  shown.  Heating  trouble, 
slipping  and  over-run  are  irnknown,  and 
a  scientific  solution  to  the  problem  of 
high-speed  planer  design  is  furnished  by 
niechanical  means,  having  the  advan- 
tages of  an  expensive  reversing  motor' 
installation  at  about  one-tenth  its  cost. 


I'au'iit  Electric  Boiler  Scaling  Co.  Ltd. — Private 
(  onipany.  RegisteredDecemberl'J,  1921 .  Capital  £riO() 
ill  £1  shares.  To  take  over  the  biisiiies.";  of  boiler 
cleaners  carried  on  by  .1.  Tnwiison  and  T{.  Town- 
son  at  Charter  Street,  Oldham,  as  tlie  Patent 
Electric  Boiler  Scaling  Co.  Tlie  lirst  directors  are  : 
J.  Tovvnsoii  and  K.  Townson.  Qualification  £100. 
Solicitors  :  Joseidi  Tnyhu  .-111(1  Buckley,  24,  Clegg 
Street,  Oldham. 
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A  Weekly  Record. 


Railway  Appointment. 

It  is  anuouneed  that  Mr.  T.  H. 
Wheeler,  secretaiy  of  the  Standing-  Com- 
mittee of  General  Managers,  has  been 
appointed  traffic  superintendent  of  the 
Somerset  &  Dorset  liailway.  Mi. 
"Wlieeler,  who  enterd  the  service  of  the 
London  &  South-Western  llailway  in 
June,  1897,  was  on  the  outbreak  of  war 
transferied  to  the  military  depaitment. 
In  June,  1919,  ho  was  appointed  secre- 
tary of  the  Railway  Executive  C'onniiiittee, 
and  on  resignation  ol'  that  committee  he 
took  up  the  secretaryship  he  is  now 
lelinquishing. 

Demonstration  of  Rust  Remover  and 
Scaler. 

A  demonstration  with  a  ninel  and 
handy  electric  scaler  and  rust  remover  took 
]>lace  on  the  Elder  Dempster  liner  Appani, 
lying-  in  Liverpool.  The  device,  which  has 
been  placed  on  the  market  by  the  I'ilectiic 
Scaling'  Hammers  Ltd.,  of  London  and 
Liverpool,  is  a  rotary  hammer  operated 
electrically,  and  consists  of  a  spindle 
revolving'  at  the  rate  of  1,250  revolutions 
pel  minute,  to  which  a  number  of  chij)- 
l)ing  hammers  are  attached  by  flexible 
members.  Powei'  is  supplied  by  an  elec- 
tiical  motor  of  -W  li.p. 

As  the  s])indle,  revolves  the  hammer 
heads  fly  out  and  strike  ra])id  blows  on  the 
surface  under  treatment  until  the  scale 
is  removed,  the  machine  l)eing  held 
l)arallel  to  the  work.  These  chipjiers  can 
1  e  sujijdied  to  any  voltage,  and  can  1:e 
adapted  for  use  witli  jmpumatic  motors. 
v\  hile  primarily  dt  signed  for  clearing* 
'(•ale  and  rust  from  ships'  plates,  theie 
are  many  other  uses  to  which  it  may  be 
applied.  The  eixtreme  portability  of  the 
machine  also  lecoinmnds  it  for  use  as  jiart 
oi  a  shijj's  equii)ment . 

At  the  demonstration  given  on  the 
Appam  the  electric  chippei'  removed  from 
one  of  the  ship's  plates  as  much  inm  rust 
in  five  minutes  as  w^ould  have  taken  a 
large  number  of  men  nearly  an  hour  to 
accomplish,  and  its  opeiatioii  was  even 
there  somewhat  restricted  owing-  tO'  the 
scanty  supply  of  electiic  power. 

Railway  Wages  in  Ireland. 

The  Irish  railway  companies  have 
agreed  to  postpone  for  a  fortnight  the 
operation  of  the  wages  and  hours  awards 
which  should  have  begun  to  oi)erate  this 
week.  The  railwaymen  have  already 
suffered  reduction  from  4s.  to  Ids.  per 
week,  with  an  average  oif  5s.  The  pre- 
sent rates,  which  are  to  allow  for  these 
reductions,  are.  to  remain  in  force  imtil 
the  new  award  comes  into  operation. 
Under  the  award,  the  existing  rates  are 
to  be  subject  to  the  same  fluctuations  as 
in  Great  Britain,  in  accordance  with  tlie 
cost  of  living  sliding  scale,  and  are  to  be 
revised  and  reduced  lu'riodically  until  the 
standard  rates  set  out  in  the  award  are 
reached.  The  new  "stop"  rates  in  a 
number  of  grades  have  been  raised  by  the 
award. 


German  Railway  Wages. 

The  German  railway  strike,  which  was 
the  result  of  the  workmen's  demands  for 
an  increase  in  wages  for  the  lower  cate^ 
gories  of  officials,  has  now  been  settled, 
the  men  having  been  promised  an  advance 
this  month.  Had  the  negotiations 
between  the  Government  and  the  trade 
unions  been  prolonged,  the  strike  would 
have  become  g-eneral,  and  with  very 
serious  results,  according  to  a  Man- 
cJiesfer  Guardian  correspondent. 

The  wages  of  railway  workers  have 
been  a  particularly  difficult  problem.  The 
German  State  railways  now  have  a  deficit 
of  72  milliard  marks,  and  are  still  receiv- 
ing a  Government  subsidy.  The  demand 
recently  made  by  the  industrial  magnates, 
and  still  being  pressed  by  Stinnes  for  the 
denationalisation  of  the  railways  is  based 
chiefly  on  this  large  deficit,  which  cannot 
be  attributed  to  inefficient  State  manage- 
ment. It  is  partly  to  the  wear  and  tear 
of  the  war  and  the  months  that  followed 
the  war  and  to  the  high  prices  at  which 
iron  and  coal  are  sold  to  the  State  rail- 
ways by  the  industrial  magnateis  them- 
selves. 

Owing  to  the  introduction  of  an  eight- 
houi-  day,  which  after  the  revolution 
replaced  the  10,  12,  or  even  14-hour  day. 
the  personnel  of  tJie  German  railways  has 
increased  from  about  three-quarters  of  a 
million  to  one  million.  In  191-'>  the  wages 
of  the  personnel  abscubed  61  per  cent  of 
the  railway  budget,  but  in  spite  of  the 
increased  ])ers()nnel  they  now  absorb 
only  47  per  cent.  "  Material  expenditure 
— that  is  chiefly  on  coal,  coke.  oils, 
engines,  trucks,  etc. — absoibed  39  i)er 
cent  in  1913,  but  has  risen!  to  50  i)er  cent 
now. 

Sheffield  Cutlery. 

The  decisi(m  of  the  United  State.^ 
Federal  I'rade  Commission  with  regard  to 
Sheffield  cutlery  will  be  gladly  received  in 
this  eountry.  The  Commission  state  that 
the  trade  mark  "Sheffield"  as  a]i])lied  to 
cutlery  means  "  ShetKeld.  England."  and 
if  cutlery  is  stamped  "  Sheffiebl,"  it  must 
be  understood  in  future  that  the  cutting 
part  is  made  in  England.  The  decision  is 
the  result  of  a  complaint  to  the  effect  that 
a  New  York  dealer  was  selling  cutlery  on 
^^•hich  the  word  Sheffield  was  wrongfully 
staini^ed.  Proceedings  were  taken  by  the 
Cutler's  Comjiany  of  Sheffield. 

Railway  Rates. 

Much  (lisaj)iM)intment  has  been  caused  by 
the  intimation  of  the  :Scottish  railways  to 
the  Scottish  Steelmakers'  Association  to 
the  effect  that  the  request  for  reduced 
railway  rates  cannot  be  granted.  The 
railway  companies  state  that  to  accede  to 
the  request  would  mean  a  loss  of 
£1.000,000  to  the  three  leading  Scottish 
railways.  The  chairmen  of  the  Cleveland 
Mineowners  and  Ironmasters'  Associa- 
tions, in  a  lettei  to  the  Timeg  on  this 
subject,  also  exjiress  disappointment  at 
the  smallness  of  the  reductions  made  in 
railway  rates,  which  are  such  as  to  have 
no  appreciable  effect  on  the  iron  trade  of 


the  north-east  coast,  the  most  important 
centre  of  the  industry.  The  whole 
circumstances  surrounding  the  trade  at 
the  moment  are  obscure  and  uncertain, 
they  say,  but  makers  have  substantially 
reduced  the  prices  of  their  own  com- 
modities in  the  hope  that  trade  would 
follow,  and  workers  in  the  iron  and  steel 
industries  have  suffered  large  reductions 
in  wages  for  the  same  object.  The  rail- 
way companies  should  be  prejiared  to  take 
the  same  risk  and  'inaugurate  a  bolder 
policy  of  red-uction. 

Gammell,  Lcird's  Report. 

Messrs.  CammeK,  Laird,  in  a  report  on 
their  Sheffield  and  Penistone  works  for 
1921,  express  satisfaction  in  being  able  to 
state  that,  des]nte  keen  competition  from 
Belgian  and  Geinian  makers,  imi)ortant 
orders  for  railway  materials  were  secured. 
The  recent  reductions  in  production  cost 
lessened  the  handicaps  undei'  which,  until 
recently,  they  had  struggled;  and,  if  the 
further  expected  falls  in  raw  materials, 
fuel  and  transport  materialise,  -'there  are 
good  reasons  for  optimism  in  regard  to 
future  prospects  for  these  branches  of  the 
company's  activities."  The  dei)artnieuts 
dealing  with  the  manufacture  of  tyres, 
axles  and  si)rings  were  continuously 
cit:i)loyed,  ancl  the  requirements  of  the 
(•omi)any's  rolling  stock  woiks  at 
Xottingliam  and  at  Birmingham  (the 
Midland  llailway  Carriage  &  Wagon  Co. 
Ltd.)  veiy  usefully  supplemented  the  direct 
orders  from  railway  companieii  at  home 
;!iid  abroad.  Shortage  of  work  for  presses 
and  forges  reflected  the  serious  ]M)sition 
oi  the  shipbuilding  industry.  The 
l)ositiou  in  the  steel  foundries,  which  were 
recently  largely  remodelled,  liad,  however, 
been  more  satisfactory,  and,  although  the 
plant  was  not  em])loyed  to  its  fullest 
capacity  all  the  year,  there  was  a  very 
steady  flow  of  ordeis.  Satisfactory  pro- 
gress was  made  at  the  Nottingham  factoi-y, 
where  40  steel  cars  for  the  Great  Indian 
Peninsular  llailway  are  now  being  built. 
In  the  wagon  section  several  large  orders 
were  undertaken,  and  a  very  satisfactory 
outjmt  was  obtained.  Two  hundred  and 
fifty  covered  wagons  and  115  hopper 
wagons  for  the  Bengal-Nagpur  Railway, 
and  300  covered  goods  wagons  foi  the 
Calcutta  Port  Commissioners  were  com- 
])leted  during  the  year.  Work  is  at 
liresent  proceeding-  on  further  orders  for 
both  these  customers. 

A  Great  Shipowner. 

With  gieat  regret  we  have  to  record  the 
death  of  Sir  Thomas  Sutherland, 
G.C.M.G.,  the  well-known  shipowner. 
He  passed  away  in  London  on  Sunday 
night,  aged  87.  The  deceased  gentleman 
lost  a  sou  in  the  Boer  War,  and  another 
in  the  Great  W^ar.  He  started  life  as  a 
clerk  with  the  P.  &  0.  Steam  Navigation 
Co.  in  1852,  and  in  1881,  at  the  age  of 
47,  became  its  chairman,  retiring  in  1914. 
It  was  largelv  due  to  his  influence  that  a 
London  committee  of  the  Suez  Canal  Co. 
Avas  formed. 
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How  Other  Industries  Stand. 


THE  CHEMICAL  INDUSTRY. 

Business  dxiiing-  1921,  atcoiding  to  the 
report  of  Sir  S.  W.  Koyse  &  Oo.  Ltd.,  has 
been  conducted  under  exceptional  ditiicul- 
tievs  and  few  corniuercial  houses  can  antici- 
2>ate  Avith  satisfaction  tlie  results  of  their 
year's  trading. 

Sulphate  of  copper  has  fallen  steadily 
during  the  year,  the  price  in  January 
having  been  £39  10s.  and  now  being 
£28  per  ton.  Home  trade  reijuireinents 
have  been  below  normal,  and,  although 
the  oversea  demand  has  been  irregular, 
the  returns  show  exports  for  January  to 
November  last  25,514  tons,  value  £942,253, 
as  ag-ainst  18,865  tons,  value  £744,4iri 
for  1920.  These  figures  compare  un- 
favourably with  those  for  1913,  viz., 
74,751  tons,  value  £1,681,955.  Green 
copperas  was  in  short  supply  during  the 
first  half  of  the  year  with  the  stojipage  of 
the  tinplate  works,  but  production  has 
since  overtaken  demand  and  values  are 
lower.  Acetates  of  lime  have  been  offered 
freely  and  price  has  fallen  steadily — in 
January,  brown  was  £15  and  grey  £24 
and  to-day  £7  and  £10  per  ton  may  be 
taken  as  the  values.  The  price  of  acetate 
of  soda  was  about  £47  per  ton  in  January 
and  fell  gradually  to  £23  10s.  in  Augnist 
when,  owing  to  this  article  being  affected 
by  the  ey  Industries  Bill,  price  advanced 
to  £217.,  Some  g-ood  shipments,  how- 
ever, an-ived  about  the  end  of  September, 
and  forced  sales  and  limited  demand  have 
brought  the  price  down  to  £24  per  ton. 
Lead  compounds  have  had  only  a  poor 
enquiry  and  prices  have  fallen  steadily 
during  the  year.  Acetate  of  lead  was 
aboiit  £65  in  Januaiy,  and  is  to-day 
realising  about  £42  per  ton.  Nitrate  of 
lead  has  dropped  from  £56  to  about  £46 
per  ton.  Lithaii-o)ei  and  I'ed  lead  were 
£45  5s.  12  months  ago  against  present 
price  of  £39'  per  ton.  Carbonate  of 
potash  has  been  in  only  moderately  demand, 
which  has  been  met  by  amplei  stocks. 
Values  of  80  per  cent  to  85  per  cent  have 
fallen  from  £65  per  ton  in  store  in 
January  to  about  £23  at  the  present  time. 
The  enquiry  for  caustic  potash  has  been 
poor  and  prices  dropped  from  £90  per  ton 
in  stfnre  in  January  to  about  £30  in 
October,  since  when  they  have  risen  to 
the  cun-ent  figure  of  about  £35.  Little 
has  been  doino-  in  Montreal  potashes,  and 
jirice  is  now  about  £90  as  compared  with 
£195  per  ton  a  year  ago.  Prussiate  of 
potash  was  Is.  6id.  in  January,  but  has 
gradually  eased  to  about  Is.  Id.  per  lb. 
Business  has  been  mostly  confined  to 
small  lots.  Prussiate  of  soda,  commenced 
the  year  at  lUd.,  fell  to  6fd.  in  August, 
and  has  firmed  up  to  about  8d.  per  lb.  on 
a  better  enquiry.  Good  export  business 
has  been  done  for  next  year's  shipment  at 
full  figures  and  ,  makers  are  well  sold. 
Alum  and  sulphate  alumina  have  been 
inactive,  and  prices  have  fallen  in  con- 
sequence of  keen  Oontinental  competition. 
Lump  salammoniac  has  moved  only 
slowly  and  price  fo'i-  firsts  is  now  £65  as 
against  £110  per  ton  12  months  as-o. 
Muriate  of  ammonia  has  also  been  quiet, 
and    the   exiiorts   for   tHie    11  coiuplpted 


months  aie  only  2,323  tons  against  6,903 
tons  for  the  corresponding-  period  of  1920. 
Price  was  £60  in  January  as  compared 
with  £35  per  ton  at  the  present  time. 

The  production  of  benzole  having  been 
reduced  by  the  closing  down  of  a  large 
number  of  coke  ovens  resulting  from 
slackness  in  the  steel  tiade,  available 
supplies  have  been  readily  absorbed  for 
nrotor  fuel  puriioses.  Prices  have 
declined  from  3s.  5d.  per  gallon  in 
January  to  2s.  7d.  per  g-allon  at  the 
present  time,  in  sympathy  with  tlhei educ- 
tion in  the  price  of  petrol.  Toluoles  have 
been  scarce,  but  the  demand  has  been  only 
moderate.  Solvent  naphtha  has  shown  an 
erratic  tendency,  the  price  falling  from 
2s.  9d.  in  Jamiary  to  2s.  4d.  in  May, 
and,  through  shoi't  supplies  and  the 
sudden  demands  of  tihe  watei-pioofers  for 
spot  lots,  advancing-  to  2s.  8d.  in  July, 
since  when  it  has  maintained  a  fairly 
strong-  position  till  quite  recently. 
Creosote  has  gradrially  dropped  from  the 
beginning  of  the  year,  when  value  was 
ahoait  Is.  Hd.  to  the  curent  price  of  bhd. 
per  gallon,  larg-ely  through  cessation  of 
oversea  shipments.  Crude  caibolic  acid 
has  been  lifeless  throiig'hout  the  year',  and 
production  small,  makers  finding-  no 
inducement  at  prices  ruling.  However, 
with  the  decline  in  the  price  of  creosote, 
it  is  reasonable  to  think  that  maker's  will 
find  crude  carbolic  more  interesting-  in 
the  near  future.  Liquid  carbolic  has  also 
been  quiet  throug-hout  the  year,  although 
values  have  remained  steady.  Naphtha- 
lenes :bave  been  only  in  moderate  denumd, 
there  being  more  call  for  the  crude  than 
the  refined.  In  pitch,  fuel  makers  both 
in  Sonth  Wales  and  on  the  Continent 
were  fairly  well  covered  when  the  year 
oiiiened,  and',  with  little  demand  for 
briquettes  and  a  steady  fall  in  the  prices 
of  coal  and  pitch,  weie  not  disposed  to 
make  further  purchases  until  expiration 
of  current  contracts. 


THE  ELECTRICAL  INDUSTRY  IN 
SAXONY. 

The  receipt  of  orders  is  at  the  present 
time  brisk.  As  a  result  of  the  fall  in  the 
mark,  prices  have  been  materially 
increased  approximately  50  per  cent  since 
October  1.  This  is  due  to  the  fact  that 
the  electrical  engineering  industry  of 
Saxony  is  dependent  on  foreign  coimtries 
for  about  60  per  cent  of  its  supplv  of  raw 
material,  particularly  copper,  indiarubber 
and  cotton.  The  price  increase  which  has 
taken  place  since  the  last  fall  of  the  mark 
does  not  at  present  correspond  to  the  fall 
in  value  of  the  mark.  There  has  been  a 
passing  decrease  in  the  number  of  orders 
received  S'ince  the  latest  increase  in 
price's,  but  there  are  at  the  present  time 
so  many  projects  in  course  of  completion 
that  it  is  expected  that  a  still  more  con- 
siderable number  of  orders  will  be  received 
unless  prices  again  rise  materially. 

With  regard  to  orders  received,  our 
great  electrical  enterprises  have  made  one 
remaikable    obseiTation,    says  Leipziger 


Tagehlatt,  in  an  article,  a  translation  of 
which  has  been  sent  to  us  by  the  Depart- 
ment of  Overseas  Trade.  Previous  to  the 
war,  approximately  40  per  cent  of  our 
total  production  was  exported.  This  40 
per  cent  has  at  the  present  time  gone  back 
to  15  per  cent.  Nevertheless  the  total 
machine  power  represented  by  the  orders 
received  during  the  last  two  months  has 
been  as  great  as  that  received  during  six 
months  of  the  pre-war  year.  This  is 
mainly  due  to  the  fact  that  the  whole  of 
German  industry  is  modernising  itself 
more  and  more,  in  order  to  free  itself  as 
far  as  possible  from  the  use  of  man  power. 
Further,  the  loss  of  the  Saar  district  and 
of  Upper  Silesia  has  necessitated  increased 
production  on  the  part  of  our  brown  coal 
industry,  as  well  as  what  remains  of  our 
pit  coal  industry.  Consequently,  all  big 
machine  factories,  and  some  engine  and 
boiler  factories,  are  correspondingly  busy, 
and  in  their  turn  are  in  a  position  to  give 
orders  to  modernise  their  equipment. 
Further,  as  a  result  of  the  present  brisk 
state  of  business  in  the  textile  and  paper 
i^ndustry,  considerable  orders  have  been 
received  by  the  electrical  industry  in 
respect  of  the  modernisation  of  these 
works. 

The  Saxon  electrical  engineering 
industry,  which  is  represented  by  large 
firms  such  as  the  Sachsenwerk  and  Poege- 
Gesellschaft,  and  by  various  electro- 
chemical machine  factories  in  Leipzig, 
and  numerous  special  factories  which 
construct  electrical  apparatus,  is  doing 
equally  brisk  business  as  a  result  of  the 
generally  favourable  boom.  The  profits 
of  certain  enterprises  are  unfavourably 
influenced  by  diflficulties  in  the  supply  of 
raw  material,  concentration  of  orders  on 
short  terms,  and  on  the  other  hand  by 
continual  demands  for  wage  increases  on 
the  part  of  the  workers,  so  that  the  differ- 
ence between  the  cost  of  production  and 
the  sale  price  is  constantlv  decreasing:. 


WEEKLY  OUTPUT  OF  COAL. 

AVe  give  below  a  statement  of  the  coal 
output  at  the  mines  of  Great  Britain  for 
the  four  weeks  ended  December  17,  from 
the  Board  of  Trade  JoiirnaJ.  For 
the  week  ended  December  17  the  output 
was  5.02S,800  tons,  as  compared  with 
4,855,100  tons  in  the  previous  week,  and 
5.307,000  tons  in  the  week  ended 
December  18.  1920.  The  output  for  the 
week  reported  upon  above  was  the  largest 
since  exactly  a  year  previous. 


Nov.  26  Dec.  3 

Districts.  Tnna.  Toms. 

Northumberland   220  600  246,200 

nurham    60Vfi00  602,500 

Yorkshire   826,700  820,900 

Lanrnshire.  Cheshire, 

aud  N'Tth  Wales  ...  403.300  SSI, 400 
Derhv  Nottingham  and 

Leicester                  ..  5f)2,100  574.000 

Stafford.  Shropshire, 

Warwick,  Worcester  3ri0,.'i00  357,400 
South  Wales  and  Mon- 

mouthsliire   951.000  047  700 

Other  Englisli  Districts  8S,.'ifl0  8fi  600 

Scotland   660,300  667.600 


Dec.  10  Dec.  17 

Tons.  Tons. 

240,200  2SS.100 

6.'!5.100  672,300 

850,-500  895,500 

412,700  422,500 

604,800  630,300 

360,400  357.200 

9«ri  600  1,013,300 

SR  500  92,600 

G«7,300  685.000 


Total    4,1)73,600   4  693.300   4,855,100  5,02(»,S00 
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[FROM  CORRESPONDENTS  AT  HOME  AND  ABROAD.] 


NEWCASTLE-ON-TYNE. 


(From  Our  Own  Corkbspondent.) 

THe  year  that  has  dawned  is  looked 
for'waid  to  not  without  considerable 
anxiety  by  the  heads  of  the  bi^-  shiprepair- 
ing  and  engineering  firms  on  Tyneside, 
but  the  consolation  isi  that  it  cannot 
be  worse  than  that  which  is  closed.  How 
much  better  seems  to  depend  mainly  upon 
two  factors,  reduction  in  fuel  costs  and 
working  costs  generally.  To  the  credit  of 
the  miner,  be  it  said,  he  is  now  working, 
where  he  has  the  chance,  as  good  as  ever 
he  has  done,  as  the  big  tonnage  reports 
from  the  various  collieries  testify.  When 
one  adds  to  this  the  fact  tliat  his  wages 
are  now  almost  at  the  pre-war  level,  the 
pitman  cannot  justly  be  accused  of  full 
responsibility  for  coal  at  50s.  a  ton  a  few 
miles  fioni  the  pit's  mouth.  Colliery 
owners  will  have  to  fall  into  line  with  the 
railways  and  shipowners  soon  and  lower 
their  prices. 

The  bright  spot  of  the  year  has  been  oil, 
or  rather,  its  manifold  adaptations.  The 
equipment  of  the  Aquitauia,  Mauretania 
and  Berengaria,  three  mighty  Cunarders, 
are  signs  of  the  times  for'  all  to  read,  and 
the  manuufacture  of  oil  engines  is  one 
likely  to  bring  increasing  business  to  this 
district.  Messrs.  William  Doxford  &  Co., 
of  Sunderland,  are  so  convinced  of  the 
ultimate  triumph  of  the  oil-driven  shi]) 
that  they  have  converted  half  their  boiler 
and  machine  shops  for  the  making  of  parts 
and  have  spent  a  considerable  sum  m 
perfecting  the  opposed  piston  type  of 
engine.  One  of  their  latest  triumphs  has 
been  the  engining  of  the  Tnargen,  which 
covered  3,000  miles  at  sea  with  their 
engine  at  11  knots  with  a  coal  consump- 
tion of  10  tons. 

The  first  oil  tanker  constructed  on  the 
F.K.  system  on  the  Tyne  was  launched 
last  week  at  Armstrong's  Walker  Yard, 
when  the  Scottish  Strath,  of  10,200  dead- 
weight tons,  wa.s  sent  to  the  water  for 
Tankers  Ltd. 


BIRMIKCHAM. 

(From  Our  Own  Correspondent.) 

The  new  year  has  brought  no  decided 
change  in  the  engineering  trade  outlook. 
No  one  expected  that  it  would.  The 
depression  is  too  deep-seated  to  be  cured 
by  a  glance  at  the  almanack. 

Discussing  the  state  of  the  industry 
with  severab leaders  of  the  Employers  and 
Engineering  Trade  Federation,  it  was 
difficult  to  o-et  anv  definite  statement  as  to 
the  possibility  of  an  immediate  improve- 


ment. Mr.  Alexander  Ramsay,  the  Mid- 
land chairman,  said  that  the  outlook  was 
by  no  means  clear,  and  it  was  not  at  all 
satisfactory  to  dogmatise  in  regard  to  the 
trend  of  events  in  connection  with  the 
industry.  It  was  very  difficult  to  read  the 
immediate  future,  and  it  would  be  unwise 
to  expect  an  immediate  revival  of  trade, 
but  all  the  indications  were  that  events 
were  shaping  so  as  to  rend  a  revival  of 
industry  possible,  and  indeed  probable. 

I  also  had  a  chat  with  Mr.  Gilbert  C. 
Vyle,  the  managing  director  of  Messrs. 
W.  &  T.  Avery  Ltd.,  and  he  took  very 
much  the  same  line.  He  said:  "It 
would  scarcely  be  right  to  say  that  things 
are  looking  much  brighter,  because  there 
is  still  the  same  awkward  hesitancy  in 
regard  to  purchasing.  I'eople  are  con- 
stantly waiting  to  see  what  will  happen ; 
they  are  perpetually  trying  to  contrive 
that  they  shall  be  offered  what  they  want 
at  a  lower  price  than  they  can  obtain  at 
the  moment.  I  am  hopeful  of  being  able 
to  persuade  some  of  them  to  change  their 
minds,  and  buy  straiglit  away.  That  is 
what  we  are  all  out  to  do  at  the  present 
moment. 

"  There  is  trade  to  be  done,  and  one 
might  almost  say  that  there  is  plenty  of 
trade  to  be  done  if  people  would  only  make 
up  their  minds  to  come  into  the  market 
and  buy  what  they  want.  They  want  it 
badly  enough;  everyone  knows  that.  But 
prices  are  getting  so  reasonable  now  that 
there  does  not  seem  to  be  any  adequate 
reason  for  orders  to  be  held  up  much 
longer." 

Asked  as  to  the  activities  of  his  firm. 
Mr.  Vyle  said  that  they  were  doing-  fairly 
well.  There  was  a  reasonable  demand 
for  their  heavy  products,  and  events  seems 
to  be  shaping*  for  a  general  improvement 
of  the  world-position  in  regard  to  trade. 
Something  tangible  was  being  done  to 
make  trade  more  than  merely  possible,  and 
he  felt  sure  that  however  slow  the 
recovery  might  be,  everything  was  shap- 
ing for  the  better  and  not  for  the  worse.'' 

Mr.  Vyle  suggested  that  what  was 
wanted  was  confidence,  and  a  settled  con- 
viction that  everyone  was  in  earnest  in 
trying  to  get  the  costs  down  to  the  mini- 
mum, for  when  people  really  thought  that 
they  could  buy  at  the  irreducable  mini- 
mum, why  then  they  would  buy,  but  at 
present  they  lacked  that  feeling  of 
certaintv  that  was  conducive  to'  action. 

The  General  Electric  Co.,  of  Witton, 
have  received  a  very  fine  order  from  the 
electricity  department  of  the  Birmingham 
City  Council.  The  latter  have  authorised 
the  firm  to  supply  them  with  a  generator 


for  the  big  power  station  at  Nechells  (now 
in  course  of  construction)  having  a 
capacity  of  15,000  kw.  As  a  matter  of 
fact,  the  capacity  will  probably  be  nearer 
20,000.  The  value  of  the  contract,  one 
understands,  is  about  £90,000,  and  there 
was  very  keen  competition  for  it,  but 
general  satisfaction  is  being  expressed  at 
the  fact  that  the  order  has  been  given  to 
a  Biiniingluim  firm 

It  may  be  said  that  most  of  the  previous 
rontiacts  have  gone  away  from  Birming- 
ham, to  either  the  British  Thomson- 
Houston  Co.  or  to  the  Metiopolitan- 
Vickers  Co.,  Manchester.  It  is  possibly 
to  say,  without  the  slightest  reflection 
upon  those  eminent  firms,  that  it  would 
liave  been  an  anonioly  if  at  a  time  when 
there  were  more  unemployed  mechanics  in 
Birmingham  than  in  any  other  city  a 
corporation  contract  of  this  kind  had  been 
I)ermitted  to  go  out  of  the  city. 

1  may  say  that  this  new  Nechells 
generating  station  is  to  be  on  a  very  ampW 
scale.  It  was  designed  for  an  ultimate 
capacity  of  100,000  k.w.,  and  started  just 
l>rior  to  the  outbreak  of  war.  But  work 
was  stopped  at  the  command  of  the 
(xovernment,  despite  the  protests  of  those 
who  knew  that  the  station  would  be 
urgently  required.  With  what  results P 
That  in  a  few  months  the  demand  of 
electric  current  for  war  purposes  increased 
from  73.000,000  units  to  160,000,000 
units  in  four  years.  A  temporary  station 
had  to  be  hastily  erected,  and  the 
Ministry  of  Munitions  ordered  the  Dunlop 
Jiubber  Co.  to  enlarge  their  proposed 
generating  station  at  Fort  Uunlop,  and 
run-  it  parallel  with  the  Birmingham 
system. 

Shortly  after  the  armistice  work  again 
commenced  upon  the  Necliells  station,  but 
owing  to  the  moulders"  stiike  and  other 
causes  work  has  proceeded  much  more 
slowlv  than  it  should  have  done.  Conse- 
(Uientlv  the  first  section,  totalling 
30,000  kw.,  has  not  yet  been  completed, 
but  the  work  is  well  under  weigh. 


BARROW. 

(From  Our  Own  Correspondent.) 

The  action  taken  by  the  Mayor  of 
Bf^rrow  a  few  weeks  ago  towards  getting 
other  industrial  centres  to  make  joint 
representations  to  the  Government  to 
provide  work  in  lieu  of  the  suspended 
orders  for  the  four  new  capital  ships  is  to 
be  advanced  a  stage  further  next  week. 

It  has  been  arranged  that  the  civic 
leaders  of  the  six  places  concerned  shall 
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meet  in  conference  at  Newcastle  on 
Tuesday  next.  Making  enqiiiiies  here, 
one  is  informed  that  no  definite  agenda 
has  been  drawn  np  for  the  conference.  It 
is  simply  jiointed  out  that  the  gathering 
will  concern  itself  with  the  consideration 
and  discussion  of  possible  alternative 
employment  which  the  Government  might 
facilitate. 

Never  before  has  the  West  Coast  had 
such  a  wretched  year  of  industrial  history 
to  look  back  upon  as  that  which  has  just 
finished  its  course.  Every  sphere  of  local 
activity — shipbuilding,  engineering,  iron, 
steel  and  allied  trades— have  suffered 
severely  under  the  depression.  The  prime 
article  of  production  has  probably  been 
oil  engines,  of  which  Messrs.  Vickers'  firm 
have  very  successfully  been  making  a 
speciality.  A  considerable  amount  of 
money  has  been  expended  in  research  and 
experiment  and  marked  practical  develop- 
ment has  been  the  result.  Important 
repairs  and  reconditionino^work  has  been 
done  during  the  year.  During  the  year 
orders  have  been  executed  for  hydro- 
electric deck  machinery  for  cargo  and 
passenger  steamers,  winches,  windlasses 
and  steering  gear.  The  manufacture  of 
centrifugal  separators  for  agricu.tiiral 
purposes,  as  well  as  cement  and  mining 
machinery,  crushers,  etc.,  still  figure 
largely  in  the  output. 

High  costs  and  labour  difficulties  liave 
done  much  gradually  io  paralyse  the 
activities  in  the  shipbuilding  yard,  and 
although  the  year  1921  opened  with  a  fair 
number  of  vessels  in  hand,  no  further 
orders  have  been  received,  and  with  the 
>-hnent  rapidly  approaching  an  idl*^ 
condition  the  prospect  at  the  moment  is 
bad. 

The  present  year  opens  with  the 
hematite  pig  iron  trade,  along  with  the 
ore  mines  and  the  steelworks,  very  nearly 
at  a  standstill  after  a  period  of  previously 
unequalled  stagnation.  There  is  a  strong 
feeling,  however,  that  the  tide  has  already 
turned  and  that  in  another  few  weeks  a 
real  trade  revival  will  have  set  in.  In  12 
months  the  following  falls  in  prices  have 
taken  place :  Bessemer  mixed  numbers 
from  £13  15s.  per  ton  at  works  to  fb  lOs. : 
rails,  heavy  sections,  £21  to  £11;  light 
rails,  £23  to  £13;  ship  plates,  £22  U)s.  to 
£10  lOs. ;  boiler  plates,  £29  to  £16;  iron 
ore,  59s.  and  70s.  net  to  30s.  to  37s. 
deliver°d  ;  Spanish  and  African  ore,  SOs. 
delivered  to  28s. 


SOUTH  STAFFORDSHIRE  AND 
WORCESTERSHIRE. 

(From  Our  Own  Correspondent.) 

The  year  1922  is  heartily  welcomed  in 
the  Black  Country.  Trade  and  industry 
are,  at  the  moment,  in  a  worse  plight  than 
they  were  twelve  months  ago.  With  one 
or  two  exceptions  the  30  blast  furnaces  jn 
South  Staffordshire  have  not  been  re.it ; 
iron  mills  are  closed  for  lack  of  orders,  the 
nut  and  bolt  trade,  which  ordinarily  con- 
sumes a  big  tonnage  of  iron  bars,  has  for 
months  been  in  the  throes  of  a  profound 
depression,  while  the  chain  and  anchor 
and  otber  trades  supplying  the  Admivalt'- 
have  little  to  do  on  account  of  the  slump 
in  shipbuilding. 


Manufacturers  in  South  Staffordshire 
are  now  keeping  a  sharp  look  out  for  trade 
openings,  and  are  ready  to  meet  demand 
when  it  arrives.  Few  orders  have  been 
carried  over  from  the  old  year  and 
activities  have  only  been  tentatively 
resumed  in  many  of  the  works  in  this  dis- 
trict. Now  that  the  railway  authorities 
have  come  to  a  decision  with  regard  to  the 
rates  for  carriag'e  prices  of  material  are 
somewhat  more  stable.  Stocks  have  run 
down  very  low  and  consumers  are  consider- 
ing the  placing  of  orders  in  a  small  way. 
Some  Staffordshire  ironmasters  have 
received  quite  a  lot  of  enquiries,  chiefly 
from  Birmingham  manufacturers  using 
iron  as  their  raw  material.  A  certain 
amount  of  structural  business  has 
developed,  making  a  fair  aggregate, 
although  the  individual  tonnages  are  not 
larg-e.  Some  slight  improvement  is  noted 
in  the  rolling  stock  dei)artment,  orders  for 
a  few  hundred  wagons  having  been  placed, 
with  considerable  activity  in  the  way  of 
repairs. 

The  large  stocking-  of  pig  iron  by  the 
blast  furnaces  during  the  holidays  has 
weakened  prices  a  little,  but  up  to  the 
time  of  writing"  there  has  been  scarcely 
business  enough  to  put  them  to  the  test. 
The  Midland  smelters  have  succeeded  in 
wresting  the  heme  trade  in  nig  iron  from 
the  Ccntinental  iron  manufacturers,  and 
there  is  verv  litVe  foreign  competition  now 
in  this  department  of  the  iron  trade.  The 
signs  fire  that  it  will  be  even  less 
important  in  the  future,  especiallv  as  the 
Continental  makers  seem  to  find  difficulty 
in  making  punctual  de.iveries. 

There  is  a  very  small  demand  for  manu- 
factured iron  at  the  moment,  but  there  are 
indications  of  an  improved  export  trade. 
The  ccmmon  bar  branch  is  practically  the 
only  one  in  which  the  foreigner  is  now 
abV  to  undersell  us.  Small  quantities_  of 
Belgian  No.  3  iron  at  £9  15s.  are  being 
bought.  It  is  possible  to  get  native  crown 
bars  at  £12. 

The  local  steelworks  continue  to  under- 
sell Scotch  competitors,  who  apparently 
are  not  inclined  to  cultivate  this  district. 
Scotch  quotations  are  fully  £1  per  ton 
above  local  quotations.  Mild  steel  is  in 
many  cases,  on  account  of  its  cheapness, 
being  used  in  place  of  iron  bars  at  £12  to 
£13.  Home  makers  are  quoting  prices 
which  compete  very  satisfactorily  with  tlie 
Belgian  quotation  for  No.  3  iron,  and 
where  the  material  is  suitable  the  English 
stee'makrs  are  getting  the  business. 

Complaints  are  still  being  made  as  to  the 
inadequacy  of  the  railway  companies'  con- 
cessions, for  they  do  net  promise  anv  real 
amelioration  of  the  conditions  in  South 
Staffordshire. 


BRISTOL. 

(From  Our  Own  Correspondent.) 
Though  generally  firms  did  not  lesume 
until  Monday  last,  there  were  some,  for 
instance,  those  who  supply  the  tobacco 
industry  with  machinery,  who  were  able 
to  start  in  the  middle  of  the  (^hiistmas 
week.  There  is  no  sign  at  present  of  any 
general  improvement,  motor  cycles  and 
aeroplane  engines  remaining  the  features 
of  improved  demands. 


The  Bristol  City  Council  have  resolved 
to  promote  in  Parliament  in  the  next 
Session  a  Bill  which  will  include  empower- 
ing the  Corj)oration  to  construct  and  work 
tramways  by  way  of  extension  of  the  tram- 
road  authorised  by  the  Bristol  Corporation 
Act,  1920,  at  Avonmouth,  or,  alternately 
and  in  substitution  therefor,  to  construct 
and  work  railless  traction  in  or  along 
specified  roads,  and  also  the  new  roads  now 
under  construction  between  Hotwells  and 
Avonmouth  in  lieu  of  the  above-mentioned 
tramroad,  and  to  raise  the  moneys 
necessary  for  those  purposes  or  some  of 
them. 

Up  to  Friday  in  last  week  the  Bristol 
Waterworks  Co.  contemplated  a  further 
restriction  of  the  city's  sup])ly  to  six  hours 
out  of  the  24  per  day,  but  rain  of  the  pre- 
ceding few  days  had  been  suflBcient  to 
encourage  the  company  to  postpone  the 
jnoposed  severe  restriction.  For  the  first 
time  in  the  40  years'  history  of  the  com- 
pany they  have  been  obliged  to  restriet 
supplies,  and  it  is  not  the  result  of  lack 
of  -fovesight  by  the  directors  and  theii' 
officials.  They  obtained  Parliamentary 
powers  in  1917  to  increase  the  sources  of 
supply  by  taking  in  water  running  to 
wa«te  at  Cheddar,  but  the  necessary  money 
could  not  be  raised  until  a  year  after  the 
war.  Now  the  work  is  being  done  as 
ouinkly  a'»  poa^'ible,  but  cannot  be  com- 
pleted until  1923. 

The  Lord  Mayor  of  Bristol  in  a  New 
Year's  letter  to  the  citizens  referred  to  the 
prospects  of  the  port  of  Bristol  being  used 
by  the  Dominion  of  New  Zealand  as  one 
of  their  ports  for  discharge  of 
merchandise.  The  arrangements  wbieh 
are  being  made  may  materially  hel]' 
forward  the  development  of  trade  at  Avon- 
mouth. and  he  asked  that  a  united  effort 
be  made  by  the  merohants,  manufacturers 
and  traders  generally  in  promoting  the 
trade  of  the  city,  more  especially  with 
rea-ard  to  exports,  so  that  fiv^t-class 
steamers  at  fixed  dates  may  be  relied  on  to 
meet  the  requirements  of  both  shippers  and 
importers.  The  hearty  co-operation  of 
fiio^e  w1io  have  the  management  of  the 
Bristol  Docks  is  assured. 

The  docks  comnii<  tee  of  Bristol  announce 
a  fuither  reduction  in  certain  dock 
charges  which  will  operate  early  in  the 
new  year.  The  surcharge  on  the  labour- 
age  rates  on  general  goods  enumerated  in 
the  schedule  of  September.  1920,  will  be 
130  ])er  cent,  a  reduction  of  20  ])er  cent. 

At  the  recent  distribution  of  prizes  in 
ronnection  with  the  evening  classes  of  the 
-Merchant  Venturers'  Technical  College, 
Bristol,  there  was  a  display  of  the  wide 
range  and  up-to-date  eciuipment  of  the 
college.  The  departments  thrown  open 
for  inspection  included  the  engineering 
Avorkshop,  automobile  engineering 
laboratories,  mechanics,  physical  and 
chemical  laboratories.  Demonstrations  of 
an  instrnctive  charactev  wei'e  conducted  in 
the  whole  of  these.  The  evening  classes 
comprise  over  a  hundred  separate  courses, 
and  are  attended  by  2,300  individual 
stndents.  many  of  whom  take  three  or 
niore  snbjerts.  so  that  the  number  preset* 
ni"htly  during  the  session  exceeds 
1. 000.' 
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GLASGOW    AND  DISTRICT 

(From  Ouk  Own  Correspondent.) 
At  time  of  writing  the   whole  of  the 


Scottish  industries   are  closed   down  for 
)ieriods     of    seven    days     to    a  niontJi. 
Altogether  a  more  hopeful  feeling-  prevails 
that  better  times  will  be  inaugurated  ere 
the  new  year  is  very  old.    The  old  year 
may  be  earmarked  as  a  "  dud  "  as  far  as 
trade  is  concerned,  and  businesses  that 
managed  to  pay  their  way  and  keep  cleai' 
of  bank  overdrafts  may  regard  themselves 
as  lucky.    Many,  however,  have  had  to 
face  heavy  losses,  and  another  similar  year 
would  prove  the  end  to  some  well-known 
concerns.    The  iron  and  steel  trade  and 
shipbiiilding  have   suffered  most,  closely 
followed  by  the  machine  tool  trade  and 
textiles,  and  even  now  there  is  no  cause 
for  optimism  in   any  of    the  industries 
mentioned.    Steelmakers  in  Scotland  are 
finding  it  hard   enough  to   comijete  with 
England    and  are   hopeless    against  the 
Continent,  but  at  the  moment  tlie  total 
volume    of   business    booked  by  Britisli 
l,  makers  is  negligible.    Shipbuilders  iiave 
a  long  way  to  go  yet  in  the  way  of  lower- 
ing production  costs  before  owners  will 
build  on  a  scale  to  which  the  Clyde  yards 
have  long    been   accustomed.      At  the 
present    time    Australia   can    produce  a 
cargo    vessel    of    moderate    tonnage  lA 
£2,000  less  than  British  shipbuilders  and 
pav  higher  wages,  so  that  there  is  some- 
thing not  quite  right  about  the  output 
per  man  here. 

The  machine  tool  business  is  still  at  a 
dead  sto]!,  with  the  prospect-  of  a  slow 
recovery  during  the  next  six  months. 

Reviewing  those  conditions  at  the  close 
of  the  year,  one  wondeis  wherein  lies  the 
reason  for  optimism  which  seems  to  have 
taken  hold  of  everyone.  Well,  in  the  first 
place,  business  i)eo])le  who  buy  largely 
and  buy  quickly  when  they  have  made  up 
theii  minds  aie  coming  to  grips  with 
manufacturers.  Enquiries  are  once  again 
going  the  round,  and  one  cannot  help  feel- 
ing that  the  atmosphere  for  a  minature 
boom  is  being  created. 

Call  it  a  sixth  sense  or  what  you  like, 
hwt  the  fact  is  that  those  who  have  been 
looking  for  signs  and  portents  all  their 
lives  become  very  sensitive  to  impendinp' 
changes  in  the  trade  barometer.  Those,  I 
believe,  are  the  people  wlio'  are  responsible 
for  the  wave  of  optimism,  and  generally 
they  are  right. 

It  is  unfortunate  that  the  railway  com- 
panies refuse  to  reduce  transport  rates  and 
o'ive  the  iion  and  steel  tradesi  a  chance,  as 
the  proposed  modification  demurrage  rates 
will  produce  little  advantage.  With  shij) 
plates  now  under  £'10  per  ton,  a  larger 
volume  of  business  nuiy  be  forthcoming 
soon.  I 

The  few  blast  furnaces  making  pig  iron 
will  carry  on  during  the  holiday  spell, 
but  the  demand  is  small.  There  is,  how- 
ever, a  brisk  demand  for  scrap  metal, 
which  a  few  weeks  ago  engineers  could 
not  get  rid  of.  The  new  works  of  Messrs. 
Nathan  Rods  &  Bars  Ltd.  will  open  earlv 
in  January  for  the  manufacture  of  bar 
iron  and  steel. 


CARDIFF. 

(From  Our.  Own  Correspondent.) 
As  far  as  South  Wales  is  concerned  tlie 
passing  of  1921  has  been  Jioted  with  very 
few,  if  any,  regrets.  Owing  to  a  reduc- 
tion m  the  cost  of  fuel  and  of  wages  the 
iron  and  steel  industry  is  now  in  a  position 
to  competi'  witli  Belgian  and  other  Con- 
tinental manufacturers,  and  the  numbei' 
of  enquiries  has  lately  shown  a  verv 
encouraging  increase. 

In  addition  to  this  it  i.s  reported  that  the 
Mannesmann  Tube  Co.,  ,oi  Newport,  a 
branch  of  Baldwin's,  has  secured  a 
£500,000  contract  for  the  Manchester 
Cori>o ration  for  40  miles  of  54  in.  steel 
pipes,  which  are  required  to  bring  water 
from  _  Thirlmere  to  Middlebrook,  near 
Ilorwicli.  Special  plant  is  to  be  erected  to 
deal  with  this  contract,  and  it  is  expected 
that  its  fulfilment  will  provide  woik  for 
many  hundreds  of  workmen. 

The  tinplate  industry,  which  is  prac- 
tically a  South  Wales  monopoly,  has  for 
some  time  ])een  showing  signs  of  revival, 
and  the  recent  number  of  big  shipments  to 
tlie  East  and  the  amount  of  prospective 
l)usiness  is  greater  than  at  any  time  dur- 
ing the  past  eighteen  months.' 

The  shiprepairing  and  docking  under- 
takings of  South  Wales  hai'e  passed 
til  rough  a  very  black  period  indeed.  Even 
here,  however,  there  are  sis'ns  of  better 
times  ahead,  and  the  Port  Talbot  Oraving 
Dock  Co.  have  decided  to  lengthen  their 
dock  to  4G0ft.  so  that  the  biggest  vessel 
entering  the  docks  can  be  accomnwidated, 
and  the  contract  has  alreadv  been  let  to 
Ml-.  Andrew  Scott,  of  Port  Talbot. 

It  is  announced  that  Mr.  W.  T.  Kerr, 
electrical  engineer  to  the  Hereford  Cor- 
poration, has  sent  in  his  resignation, 
[U-esumably  that  he  may  be  free  to  proceed 
with  the  formation  of  the  company  to 
operate  the  Beachlev  Power  Station 
scheme.  This,  it  will  be  remembered, 
was  mentioned  some  weeks  ago,  and  is  a 
scheme  to  supplv  electricitv  to  the  whole 
of  the  Forest  of  Dean  coalfield. 

^  The  South  Wales  coal  export  trade, 
also,  has  steadily  improved  since  the  three 
months  stoppage,  American  competition 
has  been  entirelv  eliminated,  and  thanks 
to  the  steady  efforts  made  by  the  trade 
most  of  the  chief  pre-war  markets  have 
lieen  recovered.  These  efforts  are  still 
going  on  and  are  now  being  directed 
towards  securing  a  reasonable  reduction  in 
railway  rates,  handling,  and  dock  charges. 

The  patent  fuel  industry,  also,  is  likely 
to  be  considerably  enlivened  in  the  near 
future,  and  there  is  a  report  current  of  a 
new  process  which  makes  it  possible  to 
convert  a  semi-coking  coal  into  coking 
fuel,  whilst  all  classes  of  waste  material 
which  contain  coal  in  payable  quantities 
can  be  treated  successfully.    By  the  new 
method  it  is  clajpied  .also  that  briquettes, 
free  from  water,  can  be  produced  direct 
from  the  wet,  fine  coal  recovered  by  the 
new  process.    This  new  process  is  in  the 
hands    of    the   Mineral  Separation  Coal 
Recovery  (Southern)  Ltd.  Co.,  and  it  is 
stated  that  the  Powell  Duft'r.-sai  Co.  have 
been  so  impressed  bv  the  success  of  the 
experimental  plant  that  tliev  are  now  pre- 
paring plans  and  the  installation  of  new 
plant  capable  of  providing  for  the  treat- 
ment of  their  total  coke  requirements, 


UNITED  STATES  OF  AMERICA. 

(Reuter's  Engineering  Service.) 
British  Comp.\ny  and  Balkan  Trade. 
—The  Vienna  correspondent  of  the 
Associated  Press  telegraphs  that  the  Aus- 
trian Government  has  allowed  it  to  become 
known  that  Messrs.  Vickers-Armstrong 
are  offering  to  purchase  the  great 
Woellersdorf  arsenal,  which  would  be' con- 
verted into  works  for  the  manufacture  of 
locomotives  for  Balkan  orders. 


AUSTRALIA. 

(Reuter's  Engineering  Service.) 
Alcohol  Fuel  Plant  for  New  Guixea. 
—A  Sydney  report  intimates  that  the 
Natalite  Motor  Spirit  Co.,  which  intends 
to  endeavour  to  win  alcohol  motor  fuel 
from  its  property  in  New  Guinea,  has 
placed  a  contract  for  the  supply  of  plant 
which  will  have  a  capacity  of  approxi- 
mately 2,000,000  gallons  yearly.  Delivery 
is  to  commence  within  six  months,  and  it 
is  confidentlv  hoped  that  the  factorv  will 
be  producing  motor  spirit  within  twelve 
months. 


^  Copi'KR  Output.— The  Queensland 
State  mine  and  works  at  Chillagoe  pro- 
duced last  month  164  tons  of  blister 
copper,  which  is  officially  considered  a 
satisfactory  output.  The  New  Guinea 
Copper  Mines  intend  to  erect  smelting 
equipment  in  Australia,  in  order  that  the 
40  per  cent  of  sulphur  contained  in  the  ore 
may  be  saved.  Under  the  present  system 
of  pyritic  smelting  in  Papua  this  sulphur 
is  Avasted.  The  company  is  desirous 
that  the  Commonwealth  Government 
should  reimburse  it  for  its  outlay 
railway  line  and  jetty  in  Papua. 


on  a 


Rail\vay    Electriitcation    in  South 
Australia. — The  possibility  of  a  South 
Australian  railway  line  being  electrified 
was  mooted  recently  in  Parliament,  when 
the  Minister  for  Railways  said    he  had 
leceutly  considered  the  question  of  con- 
verting to  electric  traction  the  line  running 
from  Adelaide  to  Murray  Bridge.  Ho 
thought  that  money  would  be  well-spent 
in  obtaining  a  report  regarding  the  cost 
of  such  a  project.    The  New  South  Wales 
Railways  Department  is  inviting  tenders, 
closing  on  April  5  next,  for  the  supply  of 
a  motor-driven  air  compressor  (100  cub.  ft. 
to  150  cub.  ft.  per  minute). 


Tramway  Plant  for  Adelaide. — The 
M elhourne  Argus  reports  that  large  addi- 
tions to  the  Adelaide  Tramway  Trust's 
plant  are  being  made,  and  it  is  expectefl 
that  the  new  equipment  will  be  in  com- 
mission by  the  end  of  the  year.  The 
additions  consist  of  a  6,000  kw.  Curtis 
turbo-alternating  set,  manufactured  by 
the  British  Thomson-Houston  Co.,  and  a 
condenser  supplied  by  G.  W.  Kelly  & 
Lewis,  and  made  at  the  Melbourne  works. 
This  condenser,  which  weighs  60  tons,  is 
of  the  ceiitraflow  kinetic  type,  and  in 
accordance  with  modern  practice,  steam 
and  water  jets  are  employed  for  the  extrac- 
tion of  air  in  preference  to  an  air  pumj). 
A  vacuum  of  28t  in.  can  be  maintained 
under  ordinary  working  conditions.  At 
the  Newport  power  station  the  condensers 
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are  suspended  beneath  tlie  turbines ;  the 
Kelly  &  Lewis  condenser,  however,  is  sup- 
ported on  concrete  pillars,  and  to  provide 
against  the  effect  of  temperature  changes 
tiiere  is  an  expansion  joint  between  con- 
denser and  turbine.  The  condenser  casing- 
measures  14  ft.  by  7  ft.  3  in.,  the  cooling 
surface  is  10,000  square  feet,  the  circulat- 
ing water  branches  are  24  in.  diameter, 
and  the  condensing  capacity  is  75,0001b. 
of  steam  an  hour. 


NEW  ZEALAND. 

(Reuter's  Engineering  Service.) 

British  Hydro-electric  Plant. — In 
an  interview  recently  with  Reuter's  corre- 
spondent, Mr.  Massey,  the  Prime  Minister, 
said  that  the  Government  had  accepted 
tenders  from  British  hrms  for  £100,000 
worth  of  plant  for  the  installation  of  a 
hydro-electric  plant  for  a  system  which  is 
to  supply  Wellington  and  district. 
Further  tenders  were  still  under  considera- 
tion, he  added.  American  and  Swedish 
firms  had  competed. 


INDIA. 

(Reuter's  Engineering  Service.) 
New  Bridge  at  Kidderpore. — Work 
has  been  commenced  on  the  new  bridge 
to  be  elected  over  Tolly's  Nullah  at 
Kidderpore.  The  bridge  will  be  the  largest 
built  by  an  Indian  engineering  firm.  The 
Bombay  Eng-ineering  Congress  is  holding 
its  seventh  session  in  Bombay. 


Nautic.\l  College. — A  resolution  has 
been  tabbed  in  the  Legislative  Assembly 
for  the  appointment  of  a  committee  to 
prepare  a  scheme  for  the  recruitment  of 
Indians  as  deck  or  executive  officers  and 
engineers  in  the  Royal  Indian  Marine,  the 
establishment  of  a  Nautical  College  in 
Indian  waters  for  the  purpose  of  training 
executive  officers  and  engineers  of  ships 
and  the  encouragement  of  shipbuilding 
and  of  the  growth  of  the  Indian  Mer- 
cantile Marine. 


FRANCE. 

(Reuter's  Engineering  Service.) 

Dijon-Strasburg  Direct  Line. — The 
Chamber  of  Commerce  of  Dijon  has 
decided  to  urge  the  creation  of  a  direct 
Dijon-Strasburg  line  by  building  a  section 
between  Dijon  and  Mirebeau.  The 
proposed  line  would  reduce  the  journey 
considerably  when  the  Saint-Die-Saales 
line  now  under  construction  is  terminated. 


GERMANY. 

(Reuter's  Engineering  Service.) 

Goldenberg-Werks  Installation  of 
New  Machinery. — Up  to  the  present, 
says  the  Berliner  Tageblatt,  the  great 
Go. pa  power  works  at  Bitterfeld,  from 
which  Berlin  receives  part  of  its  electric 
current,  M'ere  the  largest  steam-powei- 
works  in  Germany.  This  position,  how- 
ever,  will  shortly  belong  to  the  Golden- 


berg  plant  of  the  Rheinisch-Westfalisches 
Elektrizitatswerk.  The  Goldenberg  power 
works  have  at  present  a  capacity  of 
about  200,000  kw.  Half  of  this  amount 
is  provided  bv  two  A. E.G.  steam  turbine 
sets  of  50,000  kw.  capacity  each.  The 
directors  of  the  Rheinisch-Westfalisches 
Elektrizitatswerk  have  now  decided  to 
increase  the  Goldenberg-Zentrale  by  two 
more  units  with  a  capacity  of  50,000  kw. 
each.  These  machines  have  been  ordered 
from  the  Aligemeine  Eiektrizitats- 
GeS'Sellschaft,  and  w^hen  the  new  plant  is  in 
operation  the  Goldenberg  works  with  their 
capacity  of  about  300,000  kw\  will  be  the 
largest  steam-power  works  in  Germany. 


SWEDEN. 

(Reuter's  Engineering  Service.) 
Conversion  of  Swedish  Steamers. — 
Aftonhladet  says  that  expectations  that 
Swedish  shipowners  would  convert 
steamers  during  the  winter  into  motor 
vessels  will  probably  not  be  realised  owing 
to  the  prevailing  depression. 


SPAIN. 

(Reuter's  Engineering  Service.) 

Crude  Oil  Depots  at  Ceuta. — The 
three  crude  oil  deposits  being  constructed 
near  the  port  of  Ceuta  (Morocco)  for 
vessels  using  liquid  fuel  are  expected  to 
be  competed  in  April  orMav  next.  Each 
depot  will  hold  8,000  tons.  ' 


ROAD  UPKEEP. 


There  are  many  complaints  at  the  pre- 
sent time  of  having  to  pay,  and  pay  so 
much,  for  road  upkeep  and  improvement, 
and  few  people  seem  to  realise  how  much 
money  is  recj^uired  for  the  roads,  in  order 
to  try  and  meet  even  the  bare  demands 
of  the  moment.  It  may,  therefore,  be 
enlightening  to  learn  the  progress  and 
the  cost  of  the  different  branches  of  road 
maintenance.  The  state  of  the  roads 
affects  every  one,  either  directly  or 
indirectly,  and  the  rates  are  not  the  least 
of  the  items  in  which  we  are  concerned. 
In  an  article  in  The  Times,  a  corresijon- 
dent  gives  figures  relating  to  one  branch, 
and  to'  one  particular  locality  only,  as 
illustrative  of  the  cost  of  upkeep,  and  to 
show  why  good  road  surfaces  cannot  be 
had  without  proportionate  payment. 

The  following  tables  show  the  amount 
of  surface  tarring  done  on  the  main  loads 
in  Northamptonshire  and  the  cost  during 
the  past  eight  years  :  — 

Year  Avei-age 

ended  Length.  Area.  Cost.  per 

March  31.  Sq.  Yd. 

W\\e&.  Sq.  yd.          £  Pence. 

1914   4fi-59  424.055  1,661  0-94 

1915   63-08  572,610  2.850  1-19 

1916   7178  580.190  3,597  1-48 

1917   92-35  782,287  4,731  1-45 

1918   62-72  540,445  4-024  ]-77 

1919   52-65  453.670  3,780  1-97 

1920   65-97  568,463  5.466  2-31 

1921*...  117-57  714,470  9,598  3-22 

*Inchidcs  13-09  miles  left  over  from  1920. 


Particulars  in  reference  to  tar  grouting 
in  the  same  locality  are :  — 

Year  ended  Area 

March  31.  Tons.  grouted.  Cost. 

Square  vards  £ 

1914   15?07  139  577  3,332 

1915   8,042  73,010  2,065 

jg^^  I     9,502  85.518  1,945 

1918   4  960  44.640  1.363 

1919   4  704  42,336  1.264 

19-20   6  504  58  536  2.273 

1921   7,497  67,473  3,080 

Year  ended         Rate  Eate 

March  31.        per  ton.  per  yd.  super.  Length. 

s.   d.              Pence.  M'les. 

1914                 4   4i             5-73  12-95 

1915                 5    li             6-78  6.91 

I9I7:::.:....}  *    1  S"*^  ^'0^ 

1918   5    6  7-33  4-20 

1919   5    4i  7-16  4-01 

1920    6  Hi  9-.^0  5-25 

1921   8   2^  10-95  6-25 

During  the  vear  endins  March  31  last, 
the  upkeep  of  the  281 '05  miles  of  main 
roads  directlv  maintained  by  the  Countv 
Cmnicil  cost  £63,118  18s.  gross  and 
£62,179  Is.  9d.  net,  wdiich  amounts  are 
equivalent  to  £224-58  and  £22r23  per 
mile  resoectively.  Thc^e  figures  weie 
increased  bv  improvemt-Tits  and  Ministrv 
of  Transoort  work  to  £364T3  per  mile 
gross  and  £25r2n  per  mile  net,  and  the 
estimated  expenditure  for  the  current 
year  cndino-  March  31,  1922,  is  £256-68 
and  £]47'97  per  mile. 

The  total  cost,  that  is  maintenance  and 
improvement,  for  the  whoV  of  fl^e 
Northants  main  rooids  totalling-  321-1 0  miles 
for  the  past  financial  vear  was  £118,006 
13s.  3d.  gross  and  £84,348  IBs.  7d.  net. 


and  the  estimated  cost  for  the  present  vear 
is  £107,030  and  £61,374  respectivelv. 
Apart  from  MinistiY  of  Transport  work, 
23,380  tons  of  metal  were  consolidated  in 
the  year.  Increased  expense  was  incurred 
during  the  year  over  the  transport  service 
owing  to  several  difficulties  being  experi- 
enced, not  the  least  considerable  being  the 
intermittence  of  railborne  supplies  of 
material.  But  it  is  satisfactory  to  note 
that  the  actual  cost  per  ton-mile  of 
the  transport  owned  by  the  County 
Council  shows  in  a  very  favourable  light 
in  comparison  to  prices  paid  for  contract 
work. 


ELECTRIC  WAVES  AND  WIRE- 
LESS TELEPHONY. 

The  fiTst  of  the  juvenile  lectures  at  the 
Royal  Institution.  London,  was  given  by 
Professor  J.  A.  Fleming,  Professor  of  Elec- 
trical Engineering  at  the  London  I'nivei- 
sity.  This  year,  the  lectures  are  to  be 
devoted  to  electric  waves  and  wireless  ie\e- 
phony. 

Profe.ssor  Fleming  demonstrated  the  pro- 
peirties  of  surface  waves  in  water  and 
liquids,  and  explained  the  movements  of 
waves  with  the  aid  of  lantein  slides.  AVave 
lensth,  frequency,  and  elasticity  Aveie  also 
explained. 

The  P'ro'fessor  showed  hew  the  skin  on 
the  suifacp  of  water  is  sufficient  to  float 
vsteel.  He  floated  a  needle  in  a  small  tank, 
and  to  show  that  it  ^^i's  a  needle  he  held  a 
mas'net  over  it.  The  audience  saw  the 
needle  reflected  on  the  screen  dai'ting  to 
and  fro  in  the  wake  of  the  noxignet. 
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CHART  FOR  MEASURING  TEN- 
SION IN  LEATHER  BELTS. 

By  W.  F.   SCHAPHOHST,  M.E. 

The  question  is  often  asked,  "How  can 
we  measure  the  tension  in  belts  while  they 
are  on  the  pulleys?" 

The  accompanying  chart  from  the  Com- 
pressed AiV  Magazine  the  reader  will  find 
of  much  assistance  for  determining  the 
tension  in  horizontal  or  nearly  horizontal 
belts.    No  tension-indicating  instruments 


are  needed  whatever.  It  is  simply  neces- 
sary to  know  the  span  of  the  belt  or  the 
distance  between  shaft  centres,  in  feet, 
and  sag  of  the  belt  at  the  centre  as 
indicated  in  Fig.  1.  It  is  a  simple  matter 
to  measure  the  span,  of  course,  and  the 
sag  can  likewise  be  measured  with  great 
accuracy  by  simply  sighting  across  from 
pulley  edge  to  pulley  edge  and  measuring 
the  distance  from  the  straight  line  con- 
necting the  two  pulley  edges  to  the  point 
of  maxijiuim  sag  in  the  belt. 

Fig.  1  shows  a  belt  that  is  pulling  a 
load.    That  is,  the  lower  half  of  the  belt  is 
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tight.  Of  course,  no  horizontal  belt  is 
e\er  perfectly  straight  even  on  the  tight 
side,  as  shown  in  the  sketch.  There  will 
always  be  a  sag  even  while  the  belt  is 
running  with  sufficient  accuracy  to  deter- 
mine closely  the  tension  in  the  tight  side 
of  the  belt. 

The  tension  in  the  slack  is,  of  course, 
easier  to  determine  while  running  because 
it  invariably  has  much  more  sag.  When 
the  belt  is  not  running  at  all,  and  when  it 
is  not  pulling  any  load,  the  sag  in  the 
upper  and  lower  half  of  the  belt  is  usually 
the  same   at  which   time  the  so-called 


"  initial  tension  "  is  easily  measured  in 
this  manner.  After  knowing  the  sag  and 
span,  all  that  one  has  to  do  is  to  run  a 
straight  line  through  the  coiTesponding 
figures  in  the  chart,  Fig.  2,  and  the 
tension  in  the  belt  in  pounds  per  square 
inch  is  quickly  determined  in  column  C. 

For  example :  What  is  the  tension  in  a 
leather  belt  having  a  span  of  20  ft.  and  a 
sag  of  6  in.  ? 

Run  a  straight  line  through  the  number 
6,  line  "A,"  of  the  chart,  and  through  the 


20,  line  "  B,"  and  the  intersection  with 
line  "C  "  gives  the  answer  as  421b.  per 
square  inch. 

The  range  of  the  chart,  as  will  be  noted, 
is  great  enough  to  cover  all  ordinary 
cases. 

According  to  the  United  States  Bureau 
of  Standards  single  leather  belting  should 
have  a  strength  of  400  lb.  per  square  inch, 
and  double  leather  belting  a  srength  of 
'^,600  lb.  per  square  inch.  It  is  stated  that 
the  tensile  strength  of  chrome  leather 
varies  from  8,5001b.  to  12,0001b.  per 
square  inch. 

To  increase  the  convenience  of  the  chart 
it  might  be  well  to  point  out  that  if  the 
sag  were  0'6  in.  instead  of  Gin.  the  same 
dotted  line  drawn  across  the  chart  would 
show  the  tension  t(>  be  4201b.  per  square 
inch  instead  of  42  lb.  per  square  inch.  In 
other  words,  by  moving  the  decimal  point 
one  place  to  the  left  in  column  A  you  move 
the  decimal  point  one  place  to  the  right 
in  column  C.  By  remembering  this  it 
becomes  an  easy  matter  to  determine 
tensions  verv  accurately  where  the  sag 
may  be  as  little  as  one-tenth  of  an  inch. 


BEARING  ALLOYS. 

It  was  Sir  Isaac  Babbitt  who-  first  intro- 
duced an  alloy  containing  89'3  per  cent 
tin,  71  jjer  cent  antimony  and  30  per 
cent  copper  for  the  purpose  of  lining  bear- 
ings and  reducing  the  friction  there 
developed ;  and  yet,  to-day,  it  is  doubt- 
ful, of  all  the  details  couuef;ted  with 
plant  efficiency,  if  any  receive  less  atten- 
tion than  proper  bearing  materials  and 
alloys. 

The  original  alloy  still  known  as 
"  Genuine  A-1  Babbitt,"  has  beeonie  a 
valuable  standard  for  the  comparison  of 
quality  among  bearing  alloys,  as  it  is 
hard  yet  tough,  has  a  low  melting  point, 
ver\"  good  antifrictional  qualities  and  is 
more  nearly  "  fool  prooif  "  than  any  alloy 
in  use. 

As  the  price  to-day  is  too  prohibitive  for 
this  babbitt  to  be  used  in  all  classes  of 
bearings,  says  Mr.  T.  P.  Wright  in  The 
Atlantic  Lubncatoi,  many  "so-called" 
babbitts  or  lead  base  alloys  have  been 
developed.  Many  of  these  alloys  have  met 
with  marked  success,  bcth  in  laboratory 
and  service  tests,  and  have  shoAvn  that 
S'ood  results  may  be  obtained  with  lead 
ba'o  as  wpH  as  tin  basf  bnbbitts. 

The  principal  requirements  of  a  bearing 
allov  or  babbitt  are  that  it  shall  be  com- 
posed of  metals  least  susceptible  to  fric- 


tional  contact,  that  it  has  sustaining 
qualities  to  carry  the  load,  that  the  metals 
ooanposing  it  shall  be  so  united  that  it 
possess  a  fine,  even  grain  and  smooth 
surface  after  machining,  to  minimise  the 
friction  of  the  rubbing  surfaces. 

Tin,  lead,  antimony,  copper,  zinc  and 
bismuth  are  among  the  moist  favoured 
metals  of  bearing  alloys. 

Tin — a  white,  lustrous,  soft  metal  of 
little  strength,  but  which  in  alloying  pro- 
duces a  strong,  homogeneous  mixture, 
melts  at  450  deg.  Fah.,  has  a  specific 
gravity  of  7'29  and  a  linear  expansion  of 
0'00001163  per  unit  length  per  degree 
Fahrenheit. 

Lead  imparts  softness,  lowers  the  melt- 
ing point  and  reduces  the  heating 
tendency  of  the  alloy.  It  has  more  lubri- 
cating qualities  than  any  other  metal 
and  a  very  odly  feel.  It  melts  at  G20  deg. 
Fah.,  has  a  specific  gravity  of  ir37  and 
a  linear  expansion  of  0'00001371  jjer  unit 
length  per  degr'ee  Fahrenheit. 

Antimony  is  a  brittle  metal  of  bluish- 
w.hite  colour  and  highly  cr\^stalline  sti-uc- 
ture.  It  hardens  the  alloy  and  raises  the 
melting  point.  It  melts  at  1150  deg. 
Fah.,  has  a  specific  gTavity  of  671  and  a 
linear  expansion  of  0'00000B27  per  unit 
length  per  degree  Fahrenheit.  Alloy 
should  not  contain  more  than  13  per  cent 
of  this  metal  to  insure  evenness  of  struc- 
tur*^  and  good  wealing  nualities. 

Conper— distintriiisljed  from  all  other 
metals  by  its  reddish  colour — harden-^  and 
toaiehens  the  alloy  and  raises  the  melting 
point,  and  when  more  than  3  per  cent  is 
used,  raises  the  antifrictional  qualiticj  of 
the  alloy.  Its  melting  point  is  1930  deg. 
Fah.,  its  specific  gravitA^  8'S2,  and  its 
linear  expansion  0'000008S7,  per  unit 
lensrth  per  degree  Falirenheit. 

7inc — a  ductile  nnfl  mallenlde  nietal  not 
often  used  in  babbitt,  hardens  the  alloy 
but  does  not  pmduee  a  fine  grain.  It 
melts  at  785  deg.  Fah..  has  a  specific] 
gravity  of  fi'8fi,  and  a  linear  expansion 
of  0  0(^001407  per  unit  length  per  degree 
Fahrenlicit. 

Bismuth  leduces  fiiction  and  prevents 
shrinkage,  lowers  the  melting  point  and 
expands  upon  cooling.  It  is  not  used  to 
a  STeat  extent  on  account  of  pr'ice.  It 
melts  at  500  deg.  Fah.  and  has  a  specific 
gravity  of  9'8. 

Babbitts  should  not  be  selected  upon 
analyses  alone,  as  there  is  much  thpt 
enters  into  the  making'  of  the  alloy  which 
evades  the  chemist.  A  high  percentaoe  of 
lead  probably  fonns  tlie  lea«t  antifric- 
tional metal  when  properly  alloyed,  but 
babbitts  hifrh  with  tin  and  copper  may 
also  be  desirable  where  hardness  or  tough- 
ness is  desirt^d  to^  meet  unusually  severe 
bearing  conditions. 

The  size  of  the  bearing,  thickness  of 
lining-  and  speed  and  load  conditions  will 
be  a  big  factor  in  selection  of  the  proper 
babbitt  or  allov,  and  a  well-made  lead  base 
bnbbitt  wfll  oftpn  o-ive  better  service  than 
til"  expensive  tin-base  metal. 

Tlie  fnllowincr  are  the  specifications 
(Tiven  hv  the  Aiperirpn  Society  for  Testing 
Materials  in  which  they  g'ive  five  grades: 


No. 

Tin 

Antimony 

Copper 

Lead 

Per  r-^"t. 

Per  '^-"t. 

ppr  '~'-"t. 

Per  Cent 

1 

8.'^-:^3 

8-33 

8-?!3 

2 

89-no 

7-00 

4-00 

3 

50-00 

1.^-00 

200 

33-00 

4 

5^00 

1500 

80-00 

5 

10-00 

90-00 
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THE  UTILISATION  OF  EXHAUST 
HEAT  FROM  INTERNAL  COM- 
BUSTION  ENGINES. 

TiiK  (iue«tion  ot  lecoveiiiig'  heat  troiii  the 
exhausts  of  iuternal-coinbustion  eugiues 
has  been  studied  from  the  earliest  days  of 
the  intei  nal-eomhustion  engine,  luit, 
owing  to  certain  practical  difficulties  that 
had  to  hp  overcome  in  the  development  of 
waste  heat  boilers,  the  geueial  adoption  of 
this  tyjJe  of  apparatus  has  been  soniew-hat 
slow,  said  Major  W.  (xregson,  B.Sc. 
(Eng.),  A.M.Inst.CE.,  A.M.I. Mech.E. . 
in  a  lecture  delivered  at  St.  Bride's  Insti- 
tute, on  Wednesday,  December  14,  1921. 

It  is  a  well  known  fact  that  even  in  the 
case  of  modern  internal-combustion 
eng'ines  appi'oximately  40  per  cent  of  the 
total  heat  unitsi  in  the  fuel  is  lost  thiough 
the  exhaust  pipe;  on  an  engine  taking 
9,0()()  B.Th.U.  per  brake  horse  power  per 
hour  the  heat  appearing  as  useful  work  is 
just  over  28  per  cent,  and  the  remaining 
32  per  cent  on  the  heat  balance  sheet  is 
lost  in  the  cylinder  cooling  water,  and  a-- 
radation. 

Speaking-  generally,  the  type  of  boilei 
adapted  for  waste  heat  recovery  on  ga^ 
eng-ines  is  the  multitubular  type ;  its 
g-eneral  lay-out  is  simple,  as  it  consists,  in 
the  main,  of  a  shell  traversed  by  a  nest 
of  tubes  with  a  chamber  added  at  each  end. 
The  hot  gases  enter  the  boiler  at  one  end, 
l^ass  throug'h  the  tubes,  and  are  released 
to  atmosphere  from  the  other  end  of  the 
boiler. 

In  order  to  get  the  waste  gases  into  the 
boiler  at  as  high  a  temjjerature  as  pos- 
sible, it  is,  of  course,  advisable  to'  locate 
a  waste  heat  boiler  as  near  as  practicable 
to  the  exhaust  outlet  on  the  engine  and, 
owing*  to  the  vibrations  of  the  engine,  it 
was  found,  in  the  early  cases,  that  i< 
was  very  difficult  to  pj-event  fractiire  of 
the  connection  lietween  the  engine  and 
boiler. 

Tlie  later  designs,  however,  got  over  this 
difficulty,  but  the  main  difficulty  oi  all, 
i.e.,  corrosion,  was  a  stumbling  block  foi' 
]nany  years.  Owing  to  the  chemical  com- 
position of  the  waste  gases,  tho'  lattei' 
become  extremely  corrosive  at  low  tem- 
peratuies,  hence  it  was  found  that,  during 
the  period  of  "  sweating  "  when  the  boiler 
was  getting  up  steam,  and  also*  when  the 
engine  was  running  at  low  loads,  coiro- 
sioin  c[uickly  set  up  in  the  tubes  and  the 
outlet  end  of  the  boiler.  Dnce  steam  is 
raised  the  firsit  difficulty  is,  of  course, 
eliminated,  but  the  only  way  to  keei> 
absolutely  free  from  corrosion  at  the  out- 
let end  is  to  make  sure  that  there  is  no 
sign  of  weeping  on  any  of  the  tube  ends  or 
rivets  theie,  as  moisture  at  this  end  of  the 
b  liler  in  the  presence  of  the  corrosive  gases 
causes  trouble;  at  the  same  time,  if  the 
t(  :iiperature  at  tlie  outlet  end  of  the 
boiler  gets  too  low,  the  water  vapovir  from 
tha  gases  condenses  and  has  the  same 
effect  as  a  water  leakage  from  the  boilei 
would  have. 

A  further  difficultv  with  the  older  types 
of  boiler  was  that  it  was  practically  im- 
possible to  clean  the  tubes  on  the  water 
side','  whicli  meant  that  unless  purified 
water  was  in'  use  sooner  or  later  the  boiler 
became  corroded  internally  and  unfit  for 
service. 
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Apart,  however,  from  the  question  of 
efficiency,  the  introduction  of  inteinal- 
combustion  engines  tor  providing  the 
motive  power  for  industrial  establishments 
suffered  from  one  serious  difficulty;  in 
many  cases  steam  was  wanted  either  for 
heating  or  for  industrial  processes,  and 
this  meant  that,  in  addition  to  the  gas 
producer  and  engine,  it  was  still  necessary 
to  run  one  or  more  fuel-fired  boilers. 

Engineers  interested  in  the  equipment  of 
such  factories  again  began  to  look  for  some 
means  of  getting  steam  without  running- 
special  boilers,  and  this  therefore  gave  an 
impetus  to  fui*ther  consideration  of  waste 
heat  boilers. 

A  fair  fig'rire  for  the  fuel  consumption 
on  a  medium-sized  moderu  gas  engine  is 
9,000  B.Th.U.  per  brake  horse  jiower  per 
bom  ;  of  this,  as  stated  above,  some  40  per 
cent  appears  in  the  ecxhaust  gases,  i.e., 
3, (100  B.Th.F. 

Assumiiiu'  an  inlet  temperature  to  the 
boiler  of  480  deg.  Cen.  at  full  load,  and 
outlet  temi)erature  of  200  deg.  Cen.,  this 
would  give  a  tube  efficiency  on  the  boiler 
of  58^  per  cent,  which  means  that  2,100 
B.Th.U.  can  be  recovered  as  steam. 
I.e.,  2171b.  of  steam  per  hour  from  and 
at  212  deg.  Fah.,  and  this  latter  figure  is 
reached  in  practice  by  most  of  the  waste 
heat  boilers  at  present  running. 

It  is  obvious  that  by  making  the  boiler 
more  efficient,  i.e.,  leduring  the  outlet 
temperature,  a  considerably  greater  steam 
output  would  be  obtainable,  and  theoreti- 
cally it  would  be  possiljle  to  reduce  the 
temperature  of  the  outgoing  gases  to  a 
few  degrees  above  that  of  the  steam  tem- 
perature. The  difficulty  arises,  however, 
when  the  engine  is  running  on  low  lead, 
as-  the  inlet  tempei'atnre  is  then  nruch 
lower;  this  means  that  the  outlet  tempera- 
ture also  comes  down,  and  it  is,  in  fact, 
liable  to  come  down  below  the  practical 
limit,  i.e.,  the  linut  at  which  corrosion 
would  occur. 

One  firm  of  manufacturers,  Ruston  & 
Hornsby  Ltd.,  partially  eliminated  the  cor- 
rosion difficulty  by  constructing  the  boiler 
in  two  units;  the  first  unit  was  the  boiler 
proper,  and  this  exhausted  its  gases  at  a 
safe  temperature  into  the  second  unit  which 
was  a  cast-ii-on  water  heater  or'  economiser, 
and  hence  better  able  to  resist  the  coro- 
sive  effect  of  low  temperature  gases. 

Meanwhile,  the  Bonecourt  Co.  had 
attained  phenomenal  efficiencies  on  their 
''surface  combirstion  "  gas-fired  boilers; 
in  these  boilers  comparatively  short  tubes 
were  enabled  to  give  up  their  sensible  heat 
to  the  water  with  great  rapidity  owing  to 
the^  insertion  of  refractory  packing,  and  a 
boiler  was  designed  on  this  principle  to 
work  frorri  a  gas  engine  exharrst  and  proved 
to  be_  entirely  satisfactory.  This  meant 
that  instead  of  filling  the  boiler  with  a 
large  number  of  small  diameter  tubes  to 
utiJse  the  sensible  heat  efficiency,  it  was 
now  possible  to  put  in  tubes  of  moderate 
diameter  and  comparatively  short  length 
and  reduce  the  heating  surface,  at  the  same 
time  greatly  increasing  (he  evaporation  per 
s( 1 11  are  foot. 

This  radical  alteration  in  design  meant 
that  the  tubes  could  now  be  easily  cleaned 
on  the  water  side  by  a  suitable  disposition 
of  manholes,  and  owing  to  the  reduced 
bodv  of  -water  in  the  boiler,  which  was  due 
to  the  boiler  being  smaller  than  the  oriL'inal 
types,  isteam  could  be  raised  much  more 


JANUAEY  7,  1922  '] 

quickly,  with  the  result  that  tube  corro- 
sion was  reduced  to  a  minimum.  This 
efficiency  eliminated  tube  troubles  and  also  i 
allowed  the  construction  of  a  boiler  which  I 
was  readily  cleanable  on  the  water  side; 
a  number  of  boilers  of  this  type  were  in-  j 
stalled  and  ai'e  still  working  satisfactorily.  | 
The  modern  lepresentative  of  the  Bone-  j 
court    boiler,    which    is   known   as    the  | 
"  Kirke  "  boiler,  after  the  patentee  of  the  i 
later  improvements,  is  similar  in  principle  ! 
to  the  IBonecourt  waste  heat  boiler,  but  1 
instead  of  refractory  packing  it  is  fitted  i 
with  a  special  metallic  core  which  is  easily  j 
removable  for  cleaning  purposes.    At  the  I 
same  time,  the  core  has  another  great  ad- 
vantage; it  positively  fixes  the  outlet  tern-  i 
perature  of  the  boiler,  hence  it  can  be  set  i 
for    an   engine's    normal   load,    thereby  I 
eliminating  any  risk  of  corrosion  in  the  "j 
outlet  temperature.  Provision  for  the  eff'ec-  I 
tive  cleaning  of  the  boiler  on  the  water  ' 
and  fire  sides  of  the  tubes  is  a  salient 
feature  in  the  design  of  these  units.  j 
The  advantages  of  waste  heat  recovery  i 
have  always  been  obvious  to  the  iTiternal- 
combustiou  engine  user,  but  until  the  prac- 
tical difficulties  which  attended  the  use  of 
waste  heat  boilers  were  eliminated,  it  is 
only  natural  that  gas  engine  users  would  ' 
not  instal  this  addition  to  their  plant. 
It  seems,  howeve^-,  that  the  intprnnl-cum- 
bustion  engineer  has  now  satisfied  himself 
on_  the  merits  of  the  "  Firke  "  type  of  i 
boiler,  as  its  adoption  is  becoming  more  ' 
and  more  general.  In  actual  practice  with 
small  and   medium-sized   engines,   it  is 
found  possible,  by  putting  in  the  right 
amount  of  core  to  get  2"4  lb.  of  steam,  fi^m 
and  nt  212  desr.  Fnh.  per  brake  horse  power  i 
per  hour,  and  still  be  ou  the  safe  side  re- 
garding corrosion.    Of  course,  this  figure 
is  often  exceeded  in  practice,  especially  on 
older  engines  which  are  lunning  ineffi.- 
ciently;  3lb.  is  often  obtained  in  practice, 
and  in  one  case  the  author  recorded  5  lb! 
Needless  to  sav,  that  engine  needed  over- 
hauling radically. 

Up  to  the  present  we  have  only  dis- 
cussed the  question  of  recovering  heat  from 
the  exhaust  gases,  but  it  will  be  remem- 
bered that  a  considerable  portion  of  the 
beat  units  from  the  fuel  runs  to  waste  from 
the  engine  jackets.  The  Spencer-Bone- 
court  Co.  now  make  a  practice  of  utilising 
this  water  as  far  as  possible  for  feed  wn- 
poses  for  the  wa'^te  heat  boiler,  thereby  in- 
creasing the  overall  efficiency  of  the  waste 
bent  recovery  o\ant  by  some  10  per  cent. 

Regarding  the  actual  use  of  steam  re- 
covered from  w^aste  heat  from  internal- 
combustion  'engines,   probablv  the  most  ' 
common  channel  in  which  this  is  directed  j 
is    tn  Wow    nrodncers:  anothpr  fa-'-omite 
outlet  for  this  steam  is  for  works  or  factory 
heating  and  in  chemical  works  for  indus- 
trial purposes.      Owing  to  the  compara- 
tively low  efficiency  of  small  steam-diiven 
units,  it  would  not  appear  to  be  a  com-  \ 
mercial  nroposition  to  convert  this  steam  ' 
into  further  power  on  small  installations, 
but  in  the  case  of  central  works'  power 
stations  containing  a  number  of  intei-nal- 
combustion  engines,  it  is,  of  course,   a  ' 
good    proposition    to    run    an  anxiliary 
generating  set  on  the  steam- available  from  1 
a  batten-  of  waste  heat  boilors.  i 
The  ranid  growth  of  tlie  Diesel  eiio-ine  j 
has  opened  up  another  fichl  for  waste  heat  | 
recovery,     and     the     most     interesting  I 
examples  are  the  cases  of  marine  Die«el  I 
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engines  where  steam  is  required  on  the 
ship  for  auxiliary  purposes.  In  the  latest 
types  of  modem  Diesels,  efficiency  is  hiffh 
and  the  temperature  of  the  exhaust  gases 
much  lower  than  ohtains  with  gas  engines, 
which  means  that  the  steam  available 
from  waste  heat  is  lower  than  in  the  scale 
of  a  gas  engine  with  corresponding  out- 
put. In  actual  practice,  on  large  i  ii;^iiir> 
1"2  lb.  of  .steam,  from  and  at  2l'~!  ilcg. 
Fah.,  per  brake  horse  power  per  hour,  is 
obtainaljlc  with  an  exhaust  temperature  at 
the  boiler  of  580  deg.  P'ah.  to  600  deg. 
Fah. 


The  question  of  waste  heat  boilers  on 
marine  Diesel  engines  has  brought  forth 
the  problem  of  a  combined  boiler  which 
can  be  fired  alternatively  or  simul- 
taneously with  waste  heat  or  fuel  oil ;  it 
is  found  that  when  a  ship's  Diesels  are 
rxmning  at  full  load,  more  than  sufficient 
steam  is  available  from  waste  heat  to  work 
the  whoh'  of  the  vessel's  auxiliaries,  but 
tlie  difficulty  arises  as  to  what  is  to  be 
done  when  the  engines  are  suddenly 
stopped,  or  again,  when  running  slow  in 
fog.  This  means  thai  a  stand-by  boiler 
has  to  be  kept  under  steam,  and  in  order 


to  eliminate  this,  the  Spencer-Bonecourt 
Co.  are  now  putting  forward  an  entirely 
new  type  of  boiler  which  is  a  modification 
of  their  well-known  "  Spencer-Hop  wood  " 
patent  boiler. 

This  particidar  type  of  unit  is  arranged 
so  that  it  always  takes  the  whole  of  the 
exhaust  gases  from  the  engines,  and 
further  steam  can  always  be  obtained  as 
and  when  required  from  the  auxiliary  oil 
burner.  At  the  same  time,  this  oil  burner 
is  sufficient  to  give  full  output  on  the 
boiler  when  the  ship  is  in  port  and  no 
waste  heat  is  available. 


THE  STABILITY  OF  DEEP- 
WATER  QUAY  WALLS. 

Ii\  spite  of  all  that  has  been  written  on 
this  subject,  no  general  agreement  has 
been  reached  as  to  the  best  way  of 
estimating  the  forces  and  resistances 
acting  on  a  retaining  wall  with  earth 
backing  and  on  an  earth  foundation,  said 
Mr.  F.  E.  Wentworth-Sheilds,  O.B.F., 
M.lnst.C.E.,  at  a  recent  meeting  of  the 
Institution  of  Civil  Engineers.  The  solu- 
tion of  such  ])roblems  is  so  unsatisfactory 
that  many  engineers  discard  their 
calculations,  even  when  they  have  made 
them,  and  tiust  to  their  judgment  in 
deciding  whether  a  wall  as  designed  will 
1)6  stable. 

A  quay  wall  may  be  considered  as  acted 
upon  by  certain  outward  horizontal  forces, 
such  as  the  lateral  pressure  of  backing, 
etc.,  which  must  be  balanced  by  inward 
horizontal  forces,  such  as  the  pressure  of 
water  in  front  of  wall,  the  lateral  resist- 
ance of  earth  in  front  of  the  toe,  the 
resistance  due  to  friction  at  the  base,  etc. 
It  is  also  acted  upon  by  certain  verticial 
forces,  of  which  the  downward  forces, 
such  as  the  weight  of  the  Avail,  etc.,  must 
be  balanced  by  the  u])ward  forces,  such  as 
the  upward  pressure  of  water  and  earth 
beneath  it.  Moreover,  the  sum  of  the 
moments  of  all  these  forces  about  any 
))oint  must  be  zero,  oi'  the  wall  will  over- 
turn. As  regards  the  outward  IV.n  cs,  tlie 
most  important  is  the  lateral  j)ressure  of 
the  earth  backing,  foi'  estimating  which 
engineers  generally  use  Rankine's 
formula.  Mr.  Crosthwaite's  experiments 
show  that  to  obtain  accurate  I'esults  with 
sand  the  value  of  (9  should  be  greater  than 
the  angle  of  repose,  and  Mr.  Bell  has 
shown  that  the  formula  needs  modification 
in  the  case  of  clay.  If  the  backing  is 
flooded,  it  is  suggested  that  the  intensity 
of  its  pressure  should  be  estimated  as  that 
of  water,  whose  free  surface  is  at  soakage 
level,  or  of  the  earth  alone,  whichevei  is 
the  greater.  Ijoads  on  the  quay  are 
generally  taken  at  about  2  cwt.  per  square 
foot,  and  heavy  point  loads  may  be 
regarded  as  dis])ersed  over  a  certain  area. 
The  pull  of  a  ship  on  the  bollards  mnv 
also  be  considered  as  dispersed  over  a 
certain  length  of  wall. 

As  regards  the  inward  forces,  it  seems 
right  to  include  the  pressure  of  water  in 
front  of  the  wall  at  its  lowest  level. 
Rankine's  formula  is  generally  used  for 
estimating  the  resistance  of  the  earth  in 
fi'ont  of  the  toe,  but  heie  again,  in  the  case 
of  sand,  0  has  probably  a  higher  value 
Mian  the  angle  of  repose,  and  clav  calls 
for  a  modification  of  the  formula.  It 
seems  doubtful  whether  wat.er  overlying 


the  earth  in  front  of  the  toe  can  be  con- 
sidered as  increasing'  its  resistance.  A 
sloping  base  to  a  wall  would  appear  to 
produce  an  inw^ard  resistance.  As 
legards  friction  between  the  wall  and  the 
earth  beneath  it,  this  is  generally  obtained 
by  deducting  the  other  inward  forces  from 
the  outward  forces.  The  result  ought  to 
be  definitely  less  than  the  ])erniissible 
friction,  which  is  usually  estimated  by 
multiplying  the  weight  on  tlie  base,  less 
the  upward  pressure  of  water  under  it  by 
a  suitable  coefficient.  Such  coefficient  in 
the  case  of  clay  may  be  little  or  nothing. 
Tlie  vertical  downward  forces  are 
generally  assumed  to  include  all  materials 
— masonry  earth  and  water,  directly  over 
the  base.  The  friction  between  the  back- 
ing and  the  back,  of  the  wall  is  usually 
ignored,  though  in  certain  cases  it  nniv 
come  into  play.  The  upward  vertical 
forces  are  generally  assumed  to  imdude 
pressure  of  water  under  the  base  due  to  a 
head  ec(ual  to  the  height  between  the  base 
and  tlie  lowe.st  water  level.  The  friction 
between  the  toe  and  earth  in  front  of  it  is 
commonly  ignored.  The  remaining  force, 
which  is  the  upward  resistance  of  the 
earth  under  the  wall,  is  found  by  deduct- 
ing the  other  upwai'd  forces  from  the 
downward  forces.  Then,  by  taking 
moments  of  all  forces  about  any  point,  the 
lesistance  can  be  found,  and  hence  its 
greatest  intensity^  This,  again,  should  be 
definitelv  less  than  the  iierniissible  resist- 
ance or  liearing  power  of  the  earth,  which 
is  estimated  in  various  ways,  and  in  many 
cases  can  be  determined  by  exjierinient. 


INDEXING   FOR  PRIME 
NUMBERS. 

UuiTE  recently^  a  number  of  gears  having 
71  teeth  had  to  be  cut.  To  do  the  job  an 
the  auto,  gear-cutter  it  was  necessary  to 
cut  a  change  wheel  of  71  teeth.  No 
differential  indexing-liead  being  obtain- 
able, a  plain  indexing-head  was  used, 
which  necessitated  compound  indexing. 
The  compound  movement  used  was 
.3  —  1 1.  this  being  taken  from  a  table 
published  by  the  Brown  &  Sharpe  Manu- 
facturing Co.  Ltd.  As  will  be  seen  the 
movements  aie  in  opposite  directions, 
which  very  often  had  the  operator  in  difP- 
culties,  the  gear  being  scrapped  through 
the  operator  failing  to  take  out  the  back- 
lash. 

Another  blank  was  made  and  the  indes 
used  this  time  was  6  +  fV,  which 
gives,  in  each  case,  a  forward  movement 
and  appeared  to  give  the  operator  more 
confidence.    This  prompted  the  writer  to 


compile  the  accompanying  table  of  com- 
pound moves  for  cutting  gears  having 
prime  numbers  of  teeth.  In  the  first 
column  is  the  number  of  spaces  required, 
the  second  column  giving  the  indexing,  and 
the  third  column  the  total  error  made 
by  the  compound  movement  in  gears  of 
I  in.  circulai  pitch.  To  find  the  total  error 
in  any  gear,  multiply  the  error  shown  in 
the  third  column  opposite  the  required 
number  of  teeth  by  the  circular  pitch  of 
the  gear.  Most  of  the  errors,  however, 
are  practically  negligible  for  the  size  of 
gear  that  can  be  mounted  between  the 
indexing-head  centres  on  the  milling 
machine.  Should  it  be  necessary,  a  veiy 
near  approach  to  absolute  accuracy  may 
be  obtained  by  moving  the  cross-slide  a 
fraction  of  the  total  enor  after  cutting  a 
certain  number  of  teeth.  For  instance, 
suppose  a  gear  of  127  teeth,  1  in.  circular 
pitch,  was  required.  Referring  to  the 
table  the  error  shown  is  — GO-IS  in.,  so  that 
by  moving  the  cross-slide  "0005  in.  for 
every  18  teeth  cut  the  eiTor  becomes 
almost  nil.  The  .signs  preceding  the  eiTors 
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determine  the  direction  in  which  the 
cross-slide  should  be  moved.  For  the 
minus  signs  the  movement  of  the  cross- 
slide  should  bring  the  blank  side  of  the 
gear  towards  the  cutter,  and  in  the 
opposite  direction  for  the  plus  signs. 
Should  106  teeth  be  required,  53  are  first 
cut,  after  which  the  crank-pin  is  given 
20  turns,  bringing  the  blank  ])ortion 
opposite  the  cutter  and  ready  to  cut 
another  53  teeth.  Other  numbers  may  be 
treated  in  a  similar  manner,  but  it  should 
be  borne  in  mind  that  the  error  becomes 
greater  in  proportion. 
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Office  and  Workshop  Day  by  Day. 


Short  practical  articles  solicited.      Exceptionally  high  rates  paid. 


Prolonging  the  Life  of  a  Handy  Vice. 

The  small  cast-iron  vice  with  the  one 
loose  jaw,  tightened  up  to  position  by  a 
screw  through  a  movable  bridge,  is 
certainly  one  of  the  most  useful  vices  for 
drilling  and  small  machines.  Work  can 
be  quickly  held,  and  can  be  easily  set  to 
any  position  required;  its  one  weakness, 
however,  often  shows  itself  by  a  fracture, 
as  shown  at  A,  caused  no  doubt  by  the 
pressure  applied  to  the  screw  B. 

To  prevent  this,  in  the  case  of  a  new- 
vice,  a  plate  can  be  secured  to  the  bottom 
face,  and,  if  this  plate  is  machined,  work 
can  be  set  square,  etc.,  without 
much  trouble.  If  the  fracture  bas 
already  taken  place.  there  is  no 
need  to  scrap  it,  as  a  plate  secured, 
shown    in    the    sketch,    will  make 


as 


The  con- 
vice  gives 


the  vice  quite  serviceable, 
struction  of  this  particular 
about  hin.  clear  from  the  bottom  of  the 
movable  bridge  to  the  face  A\  so  that, 
in  securing  a  plate  on  the  bottom  of  the 
vice,  it  will  not  interfere  in  any  way  with 
the  working  part. 

Tbe  size  of  the  bolts  used  and  the  thick- 
ness of  plate  used  can  be  fixed  according 
to  the  size  of  the  vice.  In  one  particular 
case  where  the  vice  is  about  10  in.  long,  a 


plate  2  in.  in  thickness  is  secured  with 
8  in.  by  I  in.  bolts.  This  vice  is  in  con- 
stant use  and  has  been  for  the  past  18 
months. 

Cutting  the  Teeth  of  Bevel  Gear 
Patterns. 

Considerable  labour  can  be  saved  bv 
making  use  of  the  band  saw  for  the  teeth 
on  gear  patterns.    This  method  is  adopted 


more  particuhirly  for  ordinary  spur  wheels 
when  no  jig  is  necessary,  but  the  use  of 
tbe  band  saw  is  equally  as  profitable  for 
cutting  the  teeth  on  bevel  wheels.  Some 
form  of  jig  is  necessary  for  the  purpose. 
A  convenient  form  is  indicated  in  Fig.  1. 
It  consists  of  a  spherical  shape  on  a  base, 
and  it  is  built  up  segmentally  so  that  it 
will  maintain  its  shape.  The  segments 
are  only  glued  together  so  that  there  is  no 


difficulty  in  bandsawing  to  the  centre  after 
the  jig  has  been  turned.  In  making  an 
entrance  for  the  saw  it  is  better  to  give  a 
curved  cut  to  the  centre  than  merely  to 
cut  straight.  A  piece  of  wood  fit:ting 
accurately  in  the  recess  of  the  table,  and 
secured  to  the  jig,  will  prevent  the  jig 
moving  from  its  correct  position.  The 


PLEASE    READ   THIS  CAREFULLY. 

For  this  journal  we  warit  crisp,  jjractical 
and  technical  articles  and  paragiaphs,  and 
■we  are  prepared  to  pay  tvell  for  them.  Of 
the  many  who  read  technical  journals 
only  a  few  write.  Why  is  this !  It  is 
not  hecaiise  they  have  nothing  to  write 
about,  because  eveiy  experienced  en- 
gineer''s  mind  is  a  storehouse  of  valuable 
information,  whether .  he  be  manager, 
foreman,  draughtsman,  or  mechanic.  We 
have  at  all  times  overcome  power-house 
troubles,  problem  of  design,  or  work- 
shop difficulties  by  ingenious  devices. 
Sometimes  striking  methods  become  a. 
habit,  and  we  do  not  realise  that  they  are 
exceptional  till  some  observer  expresses 
astonishment . 

It  is  said  that  every  person  could  write 
one  good,  novel,  and  it  is  certainly  true 
that  everyone  coidd  write  more  than  one 
useful  wrinkle  or  valuable  article.  We 
write  and  urge  ovr  leaders,  therefore,  to 
give  others  the  benefit  of  their  knowledge 
and  experience. 


diameter  of  the  spherical  portion  of  the 
jig  depends  upon  the  size  of  the  mitre  or 
bevel  wheels  which  are  likely  to  be  made. 
It  is  convenient  to  make  the  diameter 
smaller  than  the  vertical  height  of  the 
centre  of  the  wheel  from  the  plate  of  the 
pattern.  When  the  gear  pattern  is  turned 
up  and  ready  for  the  teeth  to  be  cut,  a 
shoe  can  be  made  to  ride  on  the  jig,  its 
thickness  at  the  centre  being  such  that 
when  it  is  secured  to  the  plate  of  the 
pattern  and  in  contact  with  the  jig,  the 
conical  centre  of  the  pattern  and  that  of 
the  sphere  will  coincide.  It  is  only  neces- 
sary to  mark  the  large  ends  of  the  teeth 
about  the  pattern,  then  by  keeping  the 
shoe  in  close  contact  with  the  jig  the 
teeth  may  be  cut  so  (dean  and  acciirately 
that  only  a  little  sandpaper  is  reqiiired  to 
give  a  good  finish.  A  jig  of  this  type  can 
be  used  for  ditferent  sizes  of  bevel  gears 
bv  varying  the  thickness  of  the  shoe  so 
that  the  patTern  is  maintained  at  the 
required  distance  from  the  centre  of  the 
sphere. 

Centre  Punch  with  Spring  Device. 

A  very  useful  and  efficient  tool  can  be 
added  to  the' engineer's  kit;  it  is  very 
simple  and  can  be  easily  made. 

It  consists  ol  an  ordinai"y  centre  punch 
provided  with  an  adjustable  gauge,  as 
illustrated  by  sketch. 

The  gauge  is  first  set  accurately  by 
rule ;  the  first  mark  is  punched  in  the 


ordinaiy  way.  The  point  of  the  gauge  is 
then  placed  in  the  first  hole  and  the  second 
mark  made,  and  so  on. 

If  a  large  number  of  holes  are  tO'  be 
made  it  is  advisable  to  check  the  setting 
of  the  gauge  by  measuring,  say,  the 
overall  distance  from  tlie  t^rst  In  th-  siv+h 
mark.  Any  error  in  setting  "will  then  be 
magnified  six  times. 
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(Views  expressed  in  this  Section  are  not  necessarily  endorsed  by  the  Editor.) 


THE  TRADE  SLUMP. 

By  Plebeian. 

Trades  unionists  will  not  be  sorry  that 
the  year  1921  has  gone  the  way  of  the 
departed.  It  has  indeed  been  a  black  one 
from  the  standpoint  of  the  workers.  The 
trades  slump  has  been  the  most  pronounced 
that  modern  history  has  known.  Most 
people  knew  that  thie  war  must  inevitably 
bring  in  its  train  a  dislocation  of  trade, 
but  very  few  realised  the  extent  to  which 
the  evil  would  develoj).  We  have 
witnessed  a  lise  in  general  unemployment 
to  over  23  per  cent  of  the  total  working- 
population,  the  highest  percentage  previ- 
ously reached  being  11  per  cent  in  1912. 
In  1920  the  figure  reached  was  6  per  cent. 
In  engineering  and  shipbuilding  the  total 
rose  to  32  per  cent,  and,  although  with  the 
termination  of  the  coal  lock-out  the 
numbers  fell  very  considerably,  in 
engineering-  during"  the  last  few  months 
there  have  been  unmistakeable  signs  of  an 
increase. 

It  is  difficult  to  see  the  end  even  yet, 
and  any  optimism  which  is  displayed 
seems  to  be  more  forced  than  spontaneous. 
We  hope  Sir  Allan  Smith's  prediction  that 
there  can  be  no  improvement  until  the 
autumn  of  1922  will  not  be  fulfilled,  but 
that  the  spring  of  this  year  will  show  a 
marked  change  for  the  better. 

The  Decline  in  Trade  Union  Membership. 

It  is  too  early  yet  to  speak  authorita- 
tively of  the  eifects  of  the  slump  on  the 
numerical  strength  of  the  trades  unions, 
but  there  is  little  doubt  that  a  serious 
decline  will  be  manifested  when  the 
returns  are  available.  It  has  been 
estimated  that  the  membership  of  the 
urxions  affiliated  to  the  Trades  Union 
Congress  has  declined  by  Ij  per  cent  only 
for  the  nine  months  up  to  September  30, 
1921.  Undoubtedly  this  very  mirch  irnder' 
rates  the  actual  po'sition.  The  Amal- 
gamated Engineering*  Union  alone  has 
lost,  during-  1921,  approxinrately  over 
30,000  nrembeti's,  representing  6'78  per 
cent  of  the  total  membership.  It  nrust 
be  remenrbered  that  the  contributions  of 
this  union  include  payments  for  super- 
annuation benefit,  and  that  a  member  who 
is  excluded  for  arrears  loses  all  these 
payments.  If  he  rejoins  the  union  at  a 
subsequent  date  he  must  start  again  as  a 
new  member.  There  is  consequently  a 
very  strong  inducement,  particularly  to 
men  of  middle  ag-e,  to  retain  membership 
of  this  unioir,  and  superannuation  has 
been  found  a  potent  factor  in  stabilising 
the  membership  of  such  rrnions  during- 
times  of  trades  depression.  It  would  not 
be  very  far  out  to  estimate  the  loss  of 
membership  amongst  the  senri-skilled  and 
labourers'  unions  at  15  per  cent,  while  in 
certain  cases  the  loss  may  exceed  20  pei- 
cent.  The  nominal  rrrembership  of  some 
of  these  unions  is  misleading,  as  the 
names  of  members  are  now  being  kept  on 
the  books  despite  the  fact  that  the  date 
upon  which  they  should  be  excluded 
under  rrrles  has  been  passed.    It  is  felt 


that  the  abnormal  conditions  created  by 
the  prolonged  slump  in  trade  and  the  vast 
nurrrbers  of  members  who'  are  orr  short 
time,  justifies  the  retention  of  such 
members  on  the  books.  The  actual 
financial  membership  of  the  unions 
who  are  adopting  this  niethod  will,  there- 
fore, represent  an  even  bigger  loss  than 
the  nominal  figures  included  in  the 
annual  returns  will  show. 

How  the  Slump  has  Affected  Finance. 

Apart  altogether  friom  the  loss  of 
membership  there  is  still  to  be  considered 
the  effect  of  the  slump  on  the  finances  of 
the  unions.  Huge  sums  have  been  paid 
out  as  unemployment  benefit  as  the 
following  list  (which  shows  the  payments 
made  for  the  12  months  ending  September 
30,  1921),  will  indicate:  — 


Out  of 

Work 

Average 

Member- 

Benefit 

per 

Name  of  Union. 

ship. 

paid. 

member 

Blacksmiths   

22.000 

£33,706 

A. 

30 

8 

Blast  furnacemen 

22,000 

78,000 

70 

11 

Boilermakers   

100,000 

95,340 

19 

1 

Clerks,  N.  Union  of... 

19,000 

6.455 

6 

10 

Comps.,    London  Soc. 

15,500 

67,615 

87 

3 

Dock,  Wharf  and  Gen. 

Workers'  Union  .... 

119, .500 

37,106 

6 

2 

Electrical  Trades  U  

45,000 

42.246 

18 

9 

Engineering  U.,  Amal. 

407,000 

1,734,070 

85 

3 

Enginemen,  Firemen 

Mechanics,  &c. 

40,000 

106.116 

53 

1 

Foundry  Workers 

55,526 

138,710 

50 

0 

Gen.  Workers,  N.  U. 

490,146 

520,239 

21 

3 

Iron  and  Steel  Trades 

Confederation 

133.000 

474,891 

71 

5 

Miners'  Federation  ... 

900,000 

777,461 

17 

3 

Nat.    Union    of  Rail- 

waymen   

457,836 

602,635 

26 

4 

N.U.D.A.W  

130,000 

102,675 

15 

10 

Painters  &  Decorators, 

House  and  Ship 

73,650 

27,020 

7 

4 

Pattern  Makers   

12,566 

54.895 

87 

4 

Plumbers'  Association 

24,000 

28,510 

23 

9 

Sailors'  and  Firemen's 

75,000 

48,252 

12 

10 

Ship  Constructors  and 

Shipwrights   

47,468 

84,285 

34 

0 

Shipbuilding    &  Engi- 

neering Draughts- 

men   

12,000 

38,000 

63 

4 

Wheelwrights,  Smiths 

and   Kindred  T'des. 

11,000 

4,850 

8 

10 

Woodcutting  Machin- 

ists, Amal.  Soc  

■22,000 

21,420 

19 

6 

Woodwork^^rs,  Amal. 

113.591 

41.300 

7 

3 

Workers'  Union   

450,000 

246,850 

11 

0 

This  list  by  no  means  embr-aces  all  those 
rrnions  who  are  paying  unemploynrent 
benefit,  but  is  merely  intended  as  an  indi- 
cation of  the  general  position  of  the  lead- 
ing unions.  Prominent  in  the  list  is  the 
Amalgamated  Engineering  Union,  which 
has  paid  out  nearlv  £1,750,000,  while 
comparatively  small  unions  like  the 
London  Society  of  Compositors  and  Tire 
Pattern  Makers  have  paid  87s.  3d.  and 
87s.  4d.  per  head  of  membership  respec- 
tively. The  continiialion  of  this  slump 
has  compelled  certain  unions  to  suspend 
payment  of  unemployment  benefit,  while 
in  others  weekly  payments  have  been 
reduced  ver-y  considerably.  Many  of  the 
unions  have  heavy  overdrafts  at  the  banks 
and.  if  the  depression  continues,  those  who 
have  not  already  suspended  benefit  will  be 
driven  to  doing  so.  It  was  reported  some 
time  ago    that  the  National  Union  of 


Railwaymen  had  arr  overdraft  of  £262,936 
against  investments  of  £1,221,000,  and,  as 
was  recently  stated  by  the  Financial  Neus, 
it  is  surprising  that  the  heavy  realisa- 
tions of  securities  which  have  taken  place 
owing  to'  the  trades  unions  seeking  to 
liquidate  their  assets  have  not  resulted  in 
a  greater  disturbance  of  the  stock  markets. 
W^e  bear  that  the  Steel  Trades  Confedera- 
tion is  in  a  specially  difficult  position,  due 
almost  solely  to  the  slump.  The  wages 
of  the  members  of  this  confederation  have 
been  regulated,  withont  recourse  to 
strikes,  on  a  sliding  scale,  varying-  with 
the  selling  price  of  .steel,  yet  it  is  probably 
the  hardest  hit  of  all. 
General  Wages  Reductions. 

W^hen  we  come  to  wages  reduction,  the 
effect  of  the  slump  is  plainly  evident.  It 
was  characteristic  of  adjustments  in 
wages  drrring  the  war  period  that  the  cost 
of  living  morrnted  mirch  more  rapidly  and 
to  a  hig-her  point  than  the  increase  in 
wages.  In  fact  the  increases  which  were 
obtained  were  xrsually  .secure  (with  the 
exception  of  ceiiain  of  the  specially  well- 
organised  industries)  only  after  many 
irr-itating  delays  freqrrently  accompanied 
by  strikes  or  threats.  Now  we  are  witnes- 
sing the  reverse  process,  for  althoug-h 
there  has  been  an  undoubted  and  ver-y 
gratifying  fall  in  the  cost  of  living,  the 
decline  in  wages  has  beerr  both  extensive 
and  rapid.  Time  and  tinre  again  the 
unions  have  been  told  that  the  only  hope 
of  an  early  revival  in  trade  lay  in  the 
acceptance  of  wages  reductions.  In  the 
engineering-  industry  this  argument  was 
advanced  with  great  clearness  and 
cogency.  It  will  be  interesting  to  see 
whether  these  propo.'^als  materialise.  The 
net  reductions  in  wages  officially  reported 
have  been  approximately  £5,500,000  per 
u-eek,  or  a  total  reduction  of  £2S6/)00,000 
per  annum.  In  the  engineerins'  industry 
the  reductions  approximate  to  £50,000.000 
pe  ryear.  It  is  perhai)s  too  early  as  yet 
to  expect  any  marked  improvement  in 
such  industries  as  engineering,  but  the 
unions  are  clo'iely  watching-  the  situation, 
•IS  they  have  little  faith  in  the  doctrine 
that  trade  can  be  effectively  stimulated  by 
cutting  down  wages  of  the  workers. 
Efforts  to  Stimulate  Trade. 

A  commendable  effort  has  been  made 
in  the  electrical  industiy^  to  stimulate 
trade.  A  series  of  conferences  have  been 
held  between  representatives  of  the 
various  branches  of  the  industry  in  the 
hope  of  endeavourino-  to  find  means  of 
providing  useful  emplovment  during  the 
present  depression.  The  initiative  was 
taken  by  the  National  Joint  Industrial 
Council  for  the  Cable  Making  Industi-y, 
and  other  sections  renresenting  the  Indus- 
trial Councils  for  Electricity  Suonly  and 
Contrac+ino-,  and  the  Electrical  Manufac- 
turers. Electrical  Wholesalers  and  British 
Electrical  Develoipinents  Association  have 
since  taken  oart.  It  is  certainly  a  step  in 
the  riffht  direction,  and  a  com  nr  eh  en  live 
memorandum  embodvingthe  views  of  both 
employers  and  tvade  unions  has  been 
presented  to  the  Cabinet. 
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COMPULSORY  ARBITRATION. 

COALITION  LABOUR  MANIFESTO. 
Compulsory  arbitiation  is  not  a  new  idea, 
but  for  the  lirst  time  Jn  our  industrial 
history  a  representative  labour  body  lias 
made  a  direct  appeal  for  the  inauguration 
of  such  a  system  of  preventing'  disputes. 
The  maniiesto  to  tlie  Prime  Aiinister  by 
the  members  of  the  Coalition  Labour 
gronpi  will  not  meet  with  unanimous 
approval  either  of  employers  or  wtnkmen, 
but  it  will  create  a  controversy  from 
whicli  some  acceptable  scheme  may 
emerg-e.  The  maniiesto  reads: — We,  the 
undersigned  trade  unionists  and  members 
of  the  Coalition  Labour  group,  respectfully 
suggest  to  you  the  great  need  for  the  intro- 
duction of  legislation  during  the  coming 
session  of  Parliament  for  the  establish- 
ment of  peace  iu  industry. 

We  would  respecttuUy  remind  you  that 
our  only  hope  of  finding  useful  woi-k  for 
all  those  at  present  unemployed  is  in 
getting  the  wheels  of  industry  revolving 
again,  and  that  this  can  only  be  done  by 
restoring  confidence  between  buyers  and 
sellers,  and  between  the  workers  and  their 
employers.  It  is  common  knowledge, 
however,  that  to-day  there  are  thousands 
of  people,  including  merchants  and 
dealers,  whu  are  in  want  of  all  kinds  of 
goods  and  services,  and  who  have  the 
money  to  pay  for  them,  who  are  delaying 
making  such  purchases  because  the;y 
believe  that  prices  and  wages  have  not  yet 
reached  their  lowest  level.  While  this 
uncertainty  continues,  we  would  point  out 
the  problem  of  unemployment  is  bound  to 
remain  acute  and  menacing.  We  would 
further  remind  you  that  most  industrial 
disputes,  whether  caused  by  strikes  or  lock- 
outs, are  nearly  as  disastrous  to  the  public 
as  civil  war,  and  that  they  inflict  an 
enormous  amount  of  suffering  and  loss 
upon  millions  of  innocent  people,  who  are 
in  no  way  responsilile  for  them,  and  thai> 
these  innocent  sufferers  bave  a  perfect 
right  to  ask  Parliament  to  protect  them 
from  the  effects  of  other  people's  quarrels. 

Preventive  Machinery. 

We  believe  that  this  protection  could 
best  be  afforded  by  couipeliing  those  taking 
part  in  indirstrial  disputes  tliat  inflict 
injury  upon  any  section  of  the  public  to 
submit  their  differences  to  specially 
appointed  industrial  courts  that  would 
function  like  our  ]inlice  and  County  Courts 
and  our  High  Courts  of  Justice;  that  the 
arguments  and  evidence  of  both  sides 
should  be  tested  upon  oath,  and  that  the 
decisions  given  should  be  binding  upon 
both  sides,  with  similar  penalties  to  those 
now  inflicted  for  those  who  take  the  law 
into  their  own  hands.  We  believe  that 
90  per  cent  of  the  workers  of  this  counlT>- 
would  eageily  welcome  machinery  thai 
would  abolish  industrial  disputes,  and,  at 
the  .same  time,  ascertain  and  guarantee  to 
them  all  they  are  justly  entitled  to  for 
fheir  labour,  and  that  they  would  readily 
agree  to  their  employers  receiving  a  fair 
return  for  the  nse  of  their  capital  and  foi- 
the  risks  and  costs  they  incur  in  finding 
markets  for  the  tilings  they  pay  the 
workers  to  produce. 

An'otililei''  gieat  hindrance,  in  our 
opinion,  to  industrial  organisation  is  the 
fact  that  there  are  thousands  of  workers 
to-day  who  refuse  to  become  oiganised. 
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because,  having  wives  and  families  and 
other  lesponsibilities,  they  do-  not  care  to 
place  themselves  in  a  position  of  being 
called  upon  to  give  up  t'iieir  employment, 
and  take  part  in  industrial  disputes,  in 
which  they  may  not  only  have  no-  interest, 
but  to  which  they  may  even  be  oi>i)osed,  at 
the  bidding  of  a  few  estiemists  who  may, 
for  the  time  being,  have  capt\ned  the 
trade  union  machinery.  The  lessons  'of 
recent  disputes,  and  the  i)ublic  (juarrels  of 
some  of  oiir  trade  union  leadeis,  have  not 
l;een  lost  upon  these  unorganised  worker  s. 

We  also  regard  with  consideralile 
apiprehension  the  fact  that  thousands  of 
workers  to-day  are  leaving  their  trade 
unions,  and  are  becoming  disorganised. 
We  realise  that  irnemployment  cannot  be 
effectively  solved  without  the  uiost  com- 
plete organisation  amongst  both  Avoikei's 
and  employers,  and  we  fear  that  this  dis- 
organisation may  tempt  unsci  ujiulou- 
employers  to  re-establish  tlie  cdd  sweating 
conditions  of  pre-war  days,  and  sO'  comjiel 
the  good  employers,  bj^  unfair  conijieti- 
tion,  to  follow  their  exaiuide. 

By  conipening  all  those  who  oiganisc 
industrial  dispirtes,  that  inflict  sirft'ering 
rrpon  innocent  people,  tO'  ajipear  before  a 
legal  tribirnal  to  justify  their  claims,  we 
believe  that  industrial  peace  Avould  be 
secrrred  and  that  an  impetiis  would  be  given 
to  trade  that  would  absoid)  all  the  present 
unemployed  into  usefrrl  emjdoynient. 
We,  therefore,  I'espectfully  urge  u])on  tlic 
Grovernment  the  need  foi'  the  intr(jdrrclion 
either  of  j^roposals  of  their  own  to  this 
eird,  or  that  facilities  may  be  given  foi' 
oui'  Industrial  Armistice  Bill,  which  was 
introduced  at  the  end  of  the  last  session  of 
Parliament. 

The  signatories  to  the  manifesto  are  : 
Mr.  J.  A.  Seddon  (chairman,  N.D.P.)  , 
Mr.  Clem  A.  Edwards,  Mr.  J.  F.  Green, 
A.  Bagley,  Mr.  J.  E.  Green.  Mr. 
C.  B.  Stanton,  Mr.  J.  Walton, 
Captain  Losebv,  M.C. ,  Caplain  P. 
Gee,  T.C.,  Mr.'  T.  W.  Casev,  Mr.  K. 
Lewis  (N.IJ.T.),  Mr.  J.'  Edwards 
(N.IT.T.),  Sir  Edgar  Jones  (N.U.T.),  Mi-. 
A.  U.  Jephcott;  Mr.  C.  Jesson  (acting 
hon.  secretary). 


THE  COMING  OF  AN  INDUS- 
TRIAL WORLD  PARLIAMENT. 

A  PEEP  INTO  THE  EUTUPE 
BY  LORD  BITPNHAM. 

It  is  a  little  difficult  in  times  like  the 
present,  when,  for  months,  even  home 
'trade  has  been  particularly  ehrsive,  (o 
imagine,  notwithstanding  conditions  thai 
have  operated  the  world  over  to  stem  the 
stream  of  international  commerce  and 
industry  till  it  has  beeir  reduced  to 
infinitesimal,  that  tliere  is  growing  up  in 
our  midst  a  movement  which  possesses  all 
the  potentialities  of  becoming  a  dominat- 
ing factor  iu  world  affairs  in  industry. 
Such,  however,  is  the  rooted  conviction  of 
Lord  Buruham,  C.H.,  joint  president  of 
the  ludrrstrial  League  and  Council,  who 
was  president  of  the  International  Labour 
Conference  held  at  Geneva,  and  wheir  such 
a  prominent  director  of  thought  iu  the 
world  of  industrv  unhesitatingly  voices 
this  definite  opinion,  it  would  appear  tliat 
the  ideals  outlined  by  Mr.  H.  G.  Wells  in 
his  recent  despatches  from  America  arc. 
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on  this  issue  at  least,  approaching 
consunrmalion.  < 
Lord  Buruham,  in  a  special  article  oir  \ 
the  subject  whicli  he  has  contributed  to 
tile  current  month's  issue  of  his  Ijeague's 
Journal,  quite  fianlciy  admrts  tiiat  tilings 
which  during  his  '60  years'  experience  as  ^ 
a  ^iember  ot  Parliament  he  regarded  as 
impossihh:' in  Jiis  time  are  coming  to  pass, 
if  oniy  good  sense  and  g'ood  temper  prevaix 
on  those  issues  which  are  not  vital  in  a 
political  sense  but  vital  having'  regard  to 
tlic  well-being  of  humanity  and  the  i 
improvement  of  social  conditions  not  on.y 
in  Europe  but  in  all  the  continents  which 
are  now  being  brought  so  much  closer 
together  in  industiial  competition.  He  I 
predicts  that  in  the  International  Labour  i 
Cunterence,  by  reason  of  it  being  so  I 
democratic  and  representative  of  capital 
and  labour,  there  are  the  germs  of  a  world- 
wide Pardameiit  of  industry.  "  The 
elements,"  he  says,  "of  a  Vorld-wide 
}'ai\ianient  of  industry  are  certainly  con- 
tained within  the  scope  of  this  memor- 
able assembly.  It  has  displayed  much  of 
that  Parliamentary  spirit  of  practical 
wisdom  and  initiative  necessary  to  make 
it  a  dominating  factor  in  worid  affairs, 
and,  if  the  qualities  shown  on  this  occa- 
sion are  proved  to  prevail  in  successive 
conferences,  no  matter  what  may  be  the 
eventual  fate  of  the  League  of  Nations,  I 
am  convinced  that  we  have  here  an  inter- 
national assembly  destined  to  wield  an 
influence  of  ])aramoirnt  importance  in  the 
imlustiial  affaiis  of  the  whole  universe."  ■ 

Shipyard  Wages.  ' 

l*\)rnial  application  has  been  made  by  i 
the  sshipbuilding  employers  for  a  joint  con- 
ference  with  workers'  representatives  in 
mid-January,  at  Carlisle,  to  discuss  the 
(|uestion  of  wit Inh awing  bonuses  granted  ] 
1o  employees  periodically  during  the  war  ' 
by  the  Industrial  Court.     These  bonuses, 
amounting   to  2Gs.  6d.   per  week,  were 
made  on  a  flat-rate  basis,  and  applied  to 
time  and   piece-rate   workers,    and   the  I 
aii]ilication  for  withdrawal  has  come  as  a 
surprise  to  the  workers.  It  will  be  remem- 
bered that  c[uite  recerrtly  the  Ti  arrd 
per  cent  bonuses  grairted  by  the  Ministry 
of  Munitions  to  workers  in  the  sliipbuild-  | 
ing   and  engineering  trades  were  with-  I 
drawn.  | 

Shipbuilding  Conference.  I 

A  conference  of  shipyard  trade  unions  | 
and  the  Shipbuilding  hlmployers'  Federa-  ; 
tion  is  to  lie  held  irr  London  this  month  ! 
toi  discuss   the  geireral   positioir   of   the  ' 
industry.    It  is  probable  that  the  revision 
of  wages,  with  paiticiibir  reference  to  the  I 
war-time  borrus,  will  also  be  considered,  j 
It  is  stated  that  there  has  been  iw  actual  > 
demand  by  the  employers  for  the  with-  | 
drawal  of  the  war  bonus  in  one  cut,  which  i 
would  have  lesulted  in  an  average  cut  of 
2Gs.  per  week.    There  have  been,  however, 
private     and      informal  conversations 
between    the    unions'    and  employers' 
orgarriSa  tions.    SJiipwrights,  boilermakers,  | 
riveters,  blacksmiths  and  joiners  are  all  ' 
concerned. 


TRADE  UNION  FUNDS. 

All  eiror  iii'tiirved  in  mir  ;irticlf  wliicli  appeared 
ill  the  issue  of  December  24.     Dealing  with  com-  | 
paiativc    adiiiiiiistratioii    costs.    1  lie    South    Wales  | 
Miners'  Federation  appeared  as  £15  Os.  9^d.  per  ' 
head.      This  slionld  have  been  15s.  9^d.  per  head, 
as  the  coiite.xt  of  the  paragra)))]  would  indicate.  ' 
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Commercial  Notes  and  News. 


COMPANY  NOTES. 

Alldays  &  Onions  Ltd. — The  accounts  of  this 
cunipany  disclose  a  loss  of  £108,303  on  the  year's 
trail iiio-,  after  payment  of  debenture  interest.  The 
director.s  state  that  this  loss  is  due  to  the  depre- 
ciated value  of  the  company's  stock  and  the  effect 
of  the  coal  strike. 


.S.  Smith  &  Sons  (Motor  Accessories). — The 
report  of  this  firm  for  the  year  ended  July  31  shows 
a,  serious  loss.  After  writing  off  £28,572  for  depre- 
ciation of  plant,  etc.,  writing  down  stock  in  trade 
to  market  prices  and  providing  for  income  tax, 
there  is  a  Joss  of  £295,437  for  the  year.  The 
amount  available  from  last  year,  £91,452,  has  to  be 
deducted,  leaving  a  deficit  of  £203,985  to  be  carried 
forward. 

CuBBiTs'  Engineering  Co.  Ltd. — The  directors 
of  this  firm  report  a  lo.ss  of  £03,609  on  the  year's 
working,  against  a  profit  of  £2.3,026  on  the  first 
year's  trading.  As  a  I'esult,  the  preference  dividend 
has  to  be  pas.sed  and  a  deficit  of  £66,018  carried 
forward.  The  directors  state  that  they  are  of  the 
opinion  that  given  a  return  of  improved  trade  in  this 
country  and  more  settled  conditions  the  future  of 
the  company  will  justify  their  original  anticipations. 


QovENTRY  Chain  Co. — This  company  is  to  be 
congratulated  in  view  of  conditions  on  having 
passed  through  its  financial  year  witli  success.  A 
gross  profit  of  £59,706  has  been  earned,  compared 
with  £74,280  in  1919-20.  From  this  sum  £9,438  is 
written  off  for  depreciation  and  £14,722  as  pro- 
vision for  income  and  corporation  profits,  leaving 
a  net  profit  of  £35,546,  which  is  £14.000  le.ss  than 
the  previous  year.  The  directors  have  decided  to 
pay  a  dividend  of  10  per  cent,  against  12^  per  cent 
for  previous  years. 

North  Lonsdale  Iron  &  Steel  Co.  Ltd. — The 
accounts  for  the  year  ended  October  31  show  that 
after  writing  off  £3,488  depreciation  from  plant 
and  £8,703  from  investments,  making  in  all  £12,190, 
there  remains  a  credit  balance  of  £12,609,  providing, 
with  £17,045  from  the  previous  year,  an  amount  of 
£29.656.  The  directors  recommend  that  a  further 
dividend  of  3g  per  cent  be  declared,  making,  with 
the  2^  per  cent  paid  on  June  3,  6  per  cent  less 
tax  on  the  capital  of  the  company,  against  15  per 
cent  in  1919-20,  leaving  a  balance  of  £17,654  to  be 
carried  forward.  As  usual,  full  provision  has  been 
made  for  furnace  and  stove  relining  and  repairs 
out  of  revenue. 


Elthingham's  Ltd. — Mr.  H.  W.  Pelham  Clinton 
presided  at  the  second  annual  general  meeting  of 
the  shareholders  in  this  company,  held  at  Win- 
chestei-  House.  London,  on  December  23,  in  the 
absence  through  illness  of  the  cludrnian,  Sir  Row- 
land Hodge,  Bart.  The  chaii'man  briefly  reviewed 
the  position  of  tlie  company,  and  referred  to  the 
balance-sheet  and  report  which  stated  that  it  had 
been  found  necessary  during  the  year  to  cancel 
two  shipbuilding  contracts,  and  this,  with  the 
impossibility  of  obtaining  new  contracts  at  paying 
prices,  had  caused  the  works  to  be  only  partially 
employed  over  the  latter  part  of  the  year.  Since 
the  close  of  the  financial  year  if  had  Ijrt'U  necessary 
to  teuipurarily  close  the  works  owing  {,>  thv  inipus 
sibility  of  completing  these  caiKulled  vessels  at  a 
cost  which  W'Ould  have  made  il  imssililc  to  sell  the 
steamers  except  at  a  heavy  lost,  but  immediately 
the  relation  of  costs  to  market  value  of  tonnage 
became  more  reconciled,  the  directors  hoped  to  be 
able  to  complete  and  dispose  of  the  vessels.  After 
providing  for  depreciation  and  excess  profits  duty 
there  remained  a  profit  for  the  year  of  £36,640, 
which,  added  to  £15.594  brought  forward,  made  a 
total  of  roughly  £52,235.  A  dividend  of  8  per  cent 
on  the  preference  shares  for  six  months  ended 
December  31,  1920,  absorbed  £6,400,  and  a  further 
dividend  paid  on  the  same  shares  to  June  30.  1921, 
absorbed  another  £6,400,  leaving  a  lialance  of 
£39,435,  wliicli  the  directors  recoiinnended  sliould 
be  carried  furward  io  next  year,  Tliev  had  also 
become  inU'resterl  m  allied  liusiness,  but  he  asked 
the  shareliolders  In  trust  the  dlrei  toi's  as  at  present 
it  was   difficult    lo    say    anylliiiig    definite.  Mr, 


Lambert,  a  siiareliolder.  asked  what  the  goodwill 
stood  at,  and  for  further  particulars  as  to  this 
investment  in  an  allied  business.  He  also  wanted  to 
know  whether  the  company  was  iiie|i;ned  for  or 
doing  any  repair  work?  The  chainiian  re|)lied  that 
the  goodwill  .stood  at  £61,000,  As  to  the  -(cwnd 
question,  they  must  leave  that  in  the  liaiids  <if  the 
directors,  who  had  acted  in  tlie  best  interests  of 
the  shareholders.  There  were  grave  reasons  why  he 
could  not  go  into  the  matter  now.  All  he  could 
say  was  that  it  was  one  of  the  biggest  businesses  of 
its  kind  in  tliis  country,  if  not  in  the  world,,  Mr, 
Clarence  C.  Hatry.  mie  of  the  diiectors,  agreed  with 
this  description  \>\  tlie  ehairman.  Mr.  J.  (iraliam 
Scott,  another  diieetm',  e.xplained  that  they  had 
got  all  the  repaii'  work  that  was  possible  for  them 
to  get.  and  in  fact  they  liad  been  doing  work  during 
ihe  past  few  montlis  which  they  never  expected  to 
have  to  do.  They  weri'  losing  no  chance  of  getting 
work  which  would  enaljle  them  to  carry  on  until 
the  shipbuilding  tiade  icvived.  The  i-eptn't  and 
balance-sheet  were  adopted.  Mr..Grahan]  Seot  t  was 
re-elected  a  director,  and  Messrs.  Henry  Cha])inan, 
Son  &  Co..  South  Shields,  reappointed  auditors,  and 
the  meeting  ended. 


NEW  COMPANffiS. 


Carburna  Ltd. — Private  company.  Registered 
December  1.  Capital  £1,500  in  £1  shareis.  To 
manufacture  and  deal  in  all  kinds  of  chemical  sub- 
stances for  decarbonising  the  cylinders,  pistons  and 
other  parts  of  interna  l  i-onilmst  ii  in  engines,  includ- 
ing motor  cars,  'lorries,  tractors  and  e\(  t  s,  etc.  The 
first  directors  are  :  Dr.  E,  I).  11.  Ilawke,  L,R.C.P,, 
Lond,,  M.R.CS,,  J.  H.  Stanley  and  H,  H, 
Cuthbert,  Qualification  £100.  Solicitors:  Moodie 
&  Sons,  2,  Basinglialil  Avenue,  E.G. 2. 

James  Potts  &  Son  Ltd.  Private  company. 
Registered  December  1,  f;i|Hi,il  elS.OOO  lin  .-£1 
,shares.  To  acquire  the  business  eauicd  on  at  Old 
Hill,  Staffs.,  as  "James  Potts  dfe  Son,"  and  to  carry 
on  the  business  of  ma,nufacturers  of  a-nd  dealers 
in  spades,  shovels,  hannners,  edge  tools,  etc.  The 
first  directois  are  :  J.  II.  I'olts  (elimrnian)  and  W. 
Thomas,  Qualification  500  shares.  Secretary  :  W. 
Thomas.  Regisiered  office  :  118,  Wright's  Lane. 
Old  Hill,  Staffs, 

Premier  Accumidator  Co,  Ltd.^Private  company. 
Registered  December  1.  Capital  £40,000  in  £1 
shares.  To  carry  on  the  business  of  accumulator 
manufacturers  as  formei'ly  carried  on  by  the 
Premier  Accumulator  Co.  Ltd.  at  Northampton. 
The  first  diirectlors  are  :  H.  Stephens,  G.  A.  Schaiis- 
ehieff  and  F.  C.  Vine.  Qualification  £100. 
Heinuiu'iation  (except  managing  directors,  if  any) 
as  fixed  by  the  company.  Solicitfu'  :  A.  E.  Piiipps, 
4,  Wood  Hill,  Northampton. 

Campbell,  Gift'ord  &  Co.  Ltd  -Piivate  eoinpany. 
Registered  December  1.  Capital  £10,0f)0  in  £1 
shares.  To  cai-i'V  on  (he  Imsines-  of  emit ractors, 
builders,  civil,  eieelrieal,  eoiisi  run  lonal,  iiietailur- 
gical,  electro-initallurgieal,  iniehaiiiial,  chemical, 
electro-chemical,  iniiiing  and  general  engineers, 
miners,  producers,  reliners,  smelters  and  distributors 
of  ores,  metals,  minerals,  chemicals  and  (diemical 
products,  petroleum,  etc.  The  periiianent  direi'tors 
are  :  D.  F.  Campbell  and  W.  S.  Gifford.  Registered 
office  :  17,  Victoria  Street,  Westminster,  S.W.I. 

Thomas  Muirliead  &  Co.  Ltd, — Private  eennpany. 
Registered  December  2,  Capital  £5,000  in  £1 
shares.  To  carry  on  the  business  of  contractors, 
builders,  civil,  electrical,  consti-uctional,  iiiechaiiical, 
chemical,  mining  and  general  engineers,  producers, 
refiners,  storers,  suppliers  and  distribuliiis  of  ores, 
metals,  minerals,  chemicals  and  clieinical  products, 
petroleum  and  substance  of  all  kinds,  etc.  The 
subscribei's  are  to  appoint  the  first  directors.  Regis- 
tered office  :  1,  Broad  Street,  Place,  E,C. 

Prominent  Manufacturing  Co.  Ltd. — Private  cum 
pany.  Registered  December  2,  Capital  £1,000  in 
.£1  shares,  ■  To  acquire  the  business  ot  im  engineer 
can-ied  on  by  R.  Sell  as  the  "  l^roimnent  .Manufac- 
turing Co,,"  at  190,  Asted  Row.  Birmingliaan,  and 
to  carry  om  the  business  of  pi'e.ss  workers,  iron, 
steel  and  metal  merchants,  etc.  Directors  :  E. 
Sell  and  Mrs.  E.  Sell.  Solicitors  :  Bennett  \- 
Glazebrook,  15,  Waterloo  Street,  Birmingham. 


liulijiii  r  (  oiiili  iiser  Co.  Ltd. — Private  companv  . 
Registered  D(  eember  2.  Capital  £25,000  in  k\ 
shares.  To  adopt  an  agreement  with  the  Dubihe)- 
Conde.n.ser  Co.  Ltd.,  and  to  carry  on  the  business 
of  electricians,  mechanical  engineers,  manufac- 
turers of  electrical  condensers,  electric,  wireless 
and  high-tension  protective  apparatus,  etc.  The 
directors  aire  to  be  appointed  by  the  subscribers. 
Office  :  Duoon  Works,  Golhhawk  Road,  Shepherd's 
Bush,  W.12. 

Aqua  Electric  Co.  Ltd. — Private  company.  Regis- 
tered Decemlier  2.  Capital  £8,000  in  £1  shares. 
To  acquire  the  undertaking  and  all  or  any  of  the 
assets  and  lialjilities  of  tlic  Aqua  Electric  Co.  Ltd. 
(iiic<jr|i()rated  in  March.  1921.  and  to  carry  on 
the  business  of  ele-ctric,  gas  and  water  engineers, 
machinist-s.  fitters.  millwrights,  mechanical 
engineers,  etc.  The  directors  are  to  be  appointed 
bv  tlie  subscribers.  Office  :  116,  Putnev  Bridge 
Road.  S.W.15. 

I'utney  Founders  Ltd. — Private  company.  Regis 
tered  December  2.  Capital  £3,000  in  £1  shares. 
To  take  over  the  business  of  sand  casting  in 
aluminium  carried  on  by  H.  H.  Jeffries  as  the 
■  Putney  Founders."  at  207,  Putney  Bridge  Road, 
Wandsworth,  S.W.15,  and  to  ca.ny  on  the  business 
of  almniniuin,  brass,  iron  and  other  metal  founders, 
etc.  H.  H.  Jeffries  signs  as  director  and  secretary. 
Office  :  207,  Putnev  Bridge  Road,  AVandsworth, 
S,W.15. 


MORTGAGES,  CHARGES  AND 
SATISFACTIONS. 

:\lark  Webber  Ltd.— Particulars  of  £35,000  first 
debentures  (including  £20,000  previously  regis- 
tered), authorised  November  25,  1921;  present  issue 
£10,000;  charged  on  the  company's  undertaking  and 
property,  present  and  future,  including  Church 
Acre  Works,  Guildford.  Also  particulars  of  £29,250 
second  debentures  (including  £10,000  already  regis- 
tered), authorised  by  resolution  of  even  date: 
present  issue  £23,000:  charged  on  same  property, 
subject  to  above-mentioned  fir.st  mortgage  deben- 
tures. 

Salterns  Ltd. — tissue  on  November  30,  1921.  of 
£200  debentures,  part  of  a  series  already  registered. 

Weriiddu  Railway  &  Colliery  Co.  Ltd.— Satisfac 
lion  in  full  on  July  29,  1910,  "of  mortgage,  charge, 
or  prior  lien  debenture  dated  June  10.  1910. 
securing  £2,000. 

A.  J.  P.  Warwick  &  Co.  Ltd.,— Debenture  dated 
December  9,  1921,  to  secure  £200;  charged  on  the 
company's  undertaking  and  property,  present  and 
future,  including  uncalled  capital.  Holder  :  J.  J. 
Pinfold,  75,  Leonard  Road,  Handsworth. 
Birmingham. 

T.  Brook  &  Sons  Ltd.— Satisfaction  in  full  on 
September  26,  1920.  of  mortgage  or  charge  dated 
January  3.  1910,  securing  all  moneys  due  or  to 
become  due  from  company  to  bankers. 

i\Jillowners'  Ow^ii  Furnishers  Ltd. — Mortgage 
dated  September  15,  1921,  to  secure  £250  and 
f mi  her  advances:  charged  on  36.  Standish  Street, 
liiiriiley.    Holders  :  Burnley  Buildings  Society. 

Jesmond  Electrical  it  General  Engineering  Co, 
Ltd, — Debenture  dated  December  7,  1921,  to  secure 
£300:  charged  on  company's  property,  present  and 
future,  including  uncalled  capital.  Holder  :  J. 
Sharp,  29,  Armstrong  Avenue,  Newcastle-on-Tyne. 

H.  C.  Pollock  &  Co.  Ltd.— Particulars  of  £4,000 
debentures,  authorised  November  30,  1921 ;  present 
issue  £1,000;  charged  on  the  company's  under- 
taking and  property,  present  and  future,  including 
uncalled  capital. 


RECEIVERSHIPS 

(appointment  or  eelease). 

Lever  ^Manufacturing  Co.  Ltd. — J.  Stfibbs. 
F.C.A.,  of  41,  Norfh  John  Street,  Liverpool,  wa.s 
appointed  as  receiver  and  manager  on  December  6, 
1921,  under  powers  contained  in  first  mortgage 
debentures  dated  October  30.  1920. 
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CONTRACTS  AND  TENDERS. 

Machinery  in  India. — The  N.K.  Sarkar  Stores 
Ltd.,  10,  Strand  Road,  Calcutta,  capital  Rs. 1,00,000, 
will  require  hardware  stores  and  general  machinery. 
— Reuter. 


Heating  and  Drying  Plant. — The  Johannesburg 
Municipal  Council  invite  tenders  up  to  March  3  for 
the  supply  and  erection  of  combined  power,  heating 
and  drying  plant  for  abattoirs.  Specification, 
£1  Is.,  from  Messrs.  E.  W.  Carling  &  Co.,  St. 
Dunstan's  Buildings,  London,  E.G. 3. 


Electric  Winches. — The  Harbour  Board,  Auck- 
land, New  Zealand,  invite  tenders,  up  to  April  25, 
for  the  supply  and  delivery  of  four  double-barrel 
electric  winches.  Specification,  £1  Is.,  Messr.?.  W. 
&  A.  McArthur,  18-19,  Silk  Street,  E.C.2. 


Diesel  Engine,  &c. — The  Worthington  Corpora- 
tion are  inviting  tenders  up  to  January  23  for  the 
supply  and  erection  of  one  Diesel  engine,  and  one 
continuous-current  generator,  and  supply  and  deli- 
very of  vulcanised,  bitumen-sheathed,  paper 
insulated  cables,  concentric  and  triple-concentric. 
Specification  from  Borough  Electrical  Engineer, 
Electricity  Works,  Worthington. 

Gasholder  Tank. — The  Sunderland  Gas  Co. 
invite  tenders  up  to  January  30  for  the  construction 
of  mass  concrete  gasholder  tank,  12  ft.  6  in.  in  dia- 
meter by  25ft.  Sin.  deep.  Specification,  £2  2s., 
Engineer,  Hendon  Gasworks,  Sunderland,  on  and 
after  January  3rd.   

Wattmeters. — The  Durban  Corporation  are  invit- 
ing tenders  up  to  January  18,  for  the  supply  of 
372  consumers'  wattmeters,  including  37  direct- 
current  meters,  275  sing'.e-phase,  50-cycIe,  induction 
type,  and  60  three-phase,  50-cycle,  induction  type 
for  unbalanced  loads.  Specification,  Messrs. 
Webster,  Steel  &  Co.,  5,  East  India  Avenue,  E.G. 3. 


Locomotive  Boilers,  Etc. — The  Bombay,  Baroda 
and  Central  India  Railway  invite  tendere  up  to 
January  20,  for  the  supply  of  (1)  locomotive 
bi  i.ers,  (2)  files,  (3)  picks,  ballast  raker,  etc.,  and 
(4)  grinding  wheels.  Specifications,  No.  1,  £1;  Nos. 
2,  3  and  4,  10s.  Secretai-y,  91,  Petty  France, 
London,  S.W.l.   

Piping,  Float  Pipes.  Recorders,  Etc. — The 
Metropolitan  Water  Board  invite  tenders  for  supply 
of  up-stream  and  float  sections,  pressure  piping, 
float  pipes,  recorders,  etc.,  for  three  Venturi  meters 
at  Littleton  reservoir.  Specification  from  Chief 
Engineer,  173,  Rosebery  Avenue,  London,  E.C.2. 
Last  day  for  tenders,  February  1. 

Conduit  and  Conduit  Fittings. — The  Pretoria 
Union  Tender  Board  invite  tenders  up  to  February 
1  for  the  supply  of  conduit  and  conduit  fittings. 
Specification,  E'ectrical  Engineer,  Public  Works 
Department,  Pretoria,  South  Africa. 

Rotary  or  Motor-type  Converters  and  Switch- 
gear. — The  East  Ham  Corporation  invite  tenders,  up 
to  January  12,  for  the  supply  and  delivery  of  (1) 
one  1,500  kw.  converter,  rotary  or  motor  type,  three- 
phase  50  periods,  6,600  volts  to  d.c.  480'-500  volts, 
and  (2)  switchgear  for  above.  Specification  from 
Engineer  and  Manager,  Nelson  Street,  E.6. 


Spain  :  Tenders  Invited  for  Supply  of  Hughes 
Apparatus. — The  Direction  of  the  Posts  and  Tele- 
graphs invites  tenders  for  the  supply  of  Hughes 
apparatus  to  the  value  of  350,000  pesetas. — Reuter. 

Ramming  Cylinders  for  Spanish  Government 
Department. — The  Direccion  General  de  Obras 
Piiblicas  invites  tenders,  receiveable  up  to  the 
middle  of  January,  for  15  ramming  cylinders  with 
steam  motor,  weighing  20  tons  empty.  Foreign 
firms  will  be  allowed  to  compete. — Reuter. 

Electrical  Material  for  New  Zealand. — Tenders 
are  invited  by  the  Public  Works  Department, 
Wellington,  New  Zea'and,  for  the  supply  and  deli- 
very, ex  ishipmeiits  .slingti  Lyttelton.  of  a  biuik  of 
three  11,000  volt  reactances,  complete,  for  the  Lake 
Coleridge  electric  power  scheme.  Tenders,  accom- 
panied by  a  deposit  of  £25,  will  be  received  up  to 
noon  on  February  28.  1922.  A  copy  of  the  condi- 
tions of  tender,  specification,  etc.,  can  be  insnected 
by  TTnited  Kingdom  firms  interested  on  anplication 
at  tfip  Department  of  Overseas  Trade  (Room  49), 
35.  Old  Oiieen  Street,  London,  S.W.l.  A  conv  is 
also  available  for  firms  in  the  provinces  unable  to 
an-ange  for  inspection  of  the  documents  in  London. 


Single-phase  Wattmeters. — The  Leeds  Corpora- 
tion invite  tenders,  up  to  January  12,  for  supply 
for  a  year  of  single-phase  wattmeters,  minimum 
number  2,000.  Specification  form  Manager,  Elec- 
tricity Department,  Wiiitehall  Road,  Leeds. 


Water  Mains,  Engine  House,  Etc. — The  Head- 
ington  Rural  District  Council  are  open  to  receive 
tenders,  up  to  January  14,  for  laying  2,3C0  yards 
of  water  mains  and  constructing  concrete  reservoirs 
and  engine  house  for  Garsington  water  supply 
scheme.  Particulars,  District  Surveyor,  Hill  Crest, 
Windmill  Road,  Headington. 


Stores. — The  Great  Indian  Peninsular  Railway  Co. 
invite  tenders,  up  to  January  17,  for  the  supply  of 
stores,  including  (1)  spare  parts  (a.xle  guards,  etc.) 
for  carriage  and  wagons,  (2)  copper  plates,  rods 
and  ingots,  (3)  brass  sheets,  copper  tubes,  etc.,  and 
(4)  bolts,  nuts  and  rivets.  Specification  Nos.  1  and 
and  2,  £1;  Nos.  3  and  4,  10s.:  from  Secretary,  48, 
Copthall  Avenue,  E.G. 2. 

Cast-iron  Pipes. — The  Braintree  Urban  District 
Council  invite  tenders,  up  to  January  11,  for  the 
supply  and  delivery  of  14  tons  of  4  in.  cast-iron 
pipes,  open  sockets,  9  ft.  lengths,  approximate 
weight  1  cwt.  1  qr.  14  ib.,  to  British  standard  speci- 
fication.   Particulars  obtainable  from  the  Clerk. 


Locomotive,  Fencing,  Etc. — The  Flintshire 
County  Council,  Mold,  invite  tenders  for  the 
supply  of  second-hand  locomotive,  fencing,  and  one 
to  three  miles  of  Decauville  track,  24  in.  gauge. 
Particulars  from  County  Surveyor  and  Architect, 
County  Buildings.  Last  date  for  tenders  January  11. 


Stores. — The  Cheshire  Lines  Committee,  Liver- 
pool, invite  tenders,  up  to  January  11,  for  the 
supply  of  stores  for  five  or  eleven  months.  Forms 
from  Stores  Superintendent,  Warrington. 


Reinforced  Concrete  Hoppers. — The  Manchester 
Gas  Committee  are  open  to  receive  tenders,  up  to 
January  12,  for  the  supply  and  erection  at  Bradford 
Road  Gasworks  of  two  reinforced  concrete  hoppers, 
60  tons  and  24  tons  capacity.  Specification  £1  Is., 
from  Secretary,  Gas  Department,  Town  Hall,  Man- 
chester. 


Rotary  Converters  and  Tltibo-alternators. — 
The  Municipal  Council  of  Sydney  (Electricity 
Department)  invite  tenders  for  tlie  supply,  delivei'y 
and  erection  of  (n)  Two  2,000  kw.  rotary  con- 
verter.s;  (6)  one  10,000  to  12,000  kw.  turbo- 
alternator.  Sealed  tenders  on  proper  forms  will  be 
received  by  the  Town  Clerk,  Town  Hall,  Sydney, 
up  to  3  p.m.  on  April  24,  1922.  A  preliminary 
deposit  of  £100  must  be  lodged  with  the  City 
Treasurer  at  Sydney  before  the  time  specified  for 
the  closing  of  tenders.  Specifications,  conditions 
and  blue  prints  relating  to  these  contracts  have 
been  forwarded  by  H.M.  Trade  Commissioner, 
Sydney,  and  may  be  consulted  by  United  Kingdom 
firms  interested  on  application  to  the  Department 
of  Overseas  Trade  (Room  49),  35,  Old  Queen  Street, 
London,  S.W.l,  until  January  31,  1922,  after  which 
date  the  documents  will  be  available  for  those  firms 
in  the  provinces  unable  to  arrange  for  their  insnec- 
tion  in  London.  (Reference  D.O.T.  (a)  7523/E.D./ 
P.N.  and  (6)  7524/E.D. /P.N.) 


Telegraphic  Material. — The  Buglarian  Lega- 
tion in  London  advises  that  the  Bulgarian  Depart- 
ment of  Posts,  Telegraphs  and  Telephones  are 
calling  for  tenders,  to  be  presented  at  the  District 
Finance  Department,  Sofia,  by  February  8,  1922, 
for  the  following  telegraphic  accessories  :  Thirty 
terminal  boxes  for  40-pa.ir  cable;  1,000  combined 
lightning  arresters  and  1  amp.  fuses;  500  combined 
lightning  arresters  in  fuses  (different  type) :  300 
transformers:  700  condensers  (2  mircro-farad) :  30 
junction  boxes  with  protective  devices  for  40-pair 
cable.  Separate  tenders  will  be  accepted  for  the 
various  items.  A  deposit  of  5  per  cent  of  the  total 
amount  of  the  tender  is  required.  Delivery  is  to 
be  within  five  months  from  the  date  of  the  accep- 
tance of  the  tender.  Local  reinesentation  is  essen- 
tial. Copy  of  the  specification  and  general  conditions 
of  tender  (in  French),  together  with  explanatory 
bine  prints,  can  be  inspected  at  the  Department 
of  Overseas  Trade  (Room  49),  35,  Old  Queen  Street, 
London,  S.W.l,  un  to  January  14.  1922,  after 
which  date  tliev  will  be  available  for  loan  to  firms 
in  the  provinces  unable  to  arrange  for  their  inspec- 
tion in  London.    (Reference  6805/F.E. /P.N. ) 


CUSTOMS  NEWS  &  TARIFFS. 


Fiji  :  Increased  Tariff. — The  Fiji  Legislative 
Council  has  decided  that  from  January  crude  oil 
and  coal  will  be  free.  An  export  duty  of  £1  a  ton 
on  molasses  was  agreed  to, — Reuter. 


Modification  of  Certain  Import  Duties. — The 

French  Journal  Officid  for  December  18  contains  a 
Presidential  Decree  of  December  16,  1921,  which 
modifies  the  Customs  duties  on  various  articles 
imported  into  France.  The  modification  of  duty  is 
effected  in  some  cases  by  exempting  the  duties  on 
certain  articles  from  the  '"coefficient  of  increase" 
formerly  applicable,  and  in  other  cases  by  reducing 
or  increasing  the  "  coefficient"  formerly  in  force.  A 
complete  translation  of  the  list  of  goods  covered  by 
the  Decree,  with  an  indication  of  the  "coefficient" 
formerly  and  at  present  applicable,  is  given  below  : 

Coefficient  of  Increase. 
Articles.  Former.  New. 

Dynamo    armatures    and  detached 
parts  : — 

Dynamo  brushes  of  artificial  car- 
bon with  parts  of  copper,  and 
brushes  of  copper  and  graphite    5    PS 

All  other  parts    5    5 

Any  of  the  above  articles,  according  to  the 
Board  of  Trade  Journal,  on  which  the  duty  is 
now  increased  may,  if  proved  to  have  been 
despatched  direct  to  France  before  the  publication 
of  this  Decree,  be  admitted  at  the  rates  of  duty 
formerly  in  force. 


Customs  Privileges  in  Favour  of  New  Indus- 
tries.— The  Gazzetta  UMciah  (Rome)  for  December 
5  contains  a  Decree,  dated  October  30,  which  pro- 
vides that  the  provisions  of  the  Decree  of  February 
17,  1916,  which  lapsed  on  March  1  last,  are  again 
to  come  into  force  and  are  to  remain  in  operation 
until  October  30,  1923.  The  Decree  of  February 
17,  1916,  provided  that,  for  a  period  of  five  years, 
machinery  and  building  materials  destined  :  (1)  For 
the  establishment  of  manufactories  for  producing 
articles  not  already  manufactured  in  Italy,  or  for 
the  introduction  of  new  industrial  processes;  (2) 
for  factories  existing  in  Italy  in  order  to  enable 
them  to  undertake  industrial  processes  not  hitherto 
applied,  or  to  obtain  products  supplementing  those 
already  manufactured  in  such  establishments:  we're 
to  be  exempt  from  Customs  and  octroi  duty.  It  also 
exempted  the  profits  of  such  factories  from  income 
tax,  and  the  buildings  from  taxes  and  surtaxes. 


Spain  :  New  Tariff. — The  following  are  among 
the  items  contained  in  the  new  list  : — 


Percent  ad  valorem. 
First  Second 


No. 

Tariff. 

Taril 

466. 

Internal  combustion  engines — 

(a)  Weighing  up  to  1,000  kilos. 

50 

25 

467. 

Over  1,000  kilos  

30 

15 

{h)  Driven  by  liquid  fuel — 

468. 

(1)  With  one  or  more  cylinders— 

Up  to  1.000  kilos.  ■  

50 

25 

Over  1,000  kilos  

30 

15 

4P9. 

(2)  With  more  than  2  cylinders 

50 

25 

6R8. 

Aut  m  biles,  up  to  20,000  pesetas 

30 

15 

689. 

More  than  20,000  pesetas   

40 

20 

690. 

Wagons,  coaches,  etc  

20 

15 

691. 

Frameworks  (armatures)  without 

motor   

40 

20 

P92. 

60 

30 

742. 

Bodies  for  aeroplanes   

60 

30 

593. 

Generating  sets — 

Up  to  1  000  kilos  

40 

20 

More  than  1,000  kilos  

30 

15 

— Reuter. 

New  Shipping  Record  for  Montreal. — A  new 
shipping  record  was  established  in  1921  by  the  port 
of  Mon'real,  which  reported  the  clearance  of  807 
tvansatlant-c  vessels  with  a  net  tonnage  of  2  598.494. 
This  was  an  increase  of  169  vessels  and  577.975  tons 
over  1920,  and  an  increase  of  105  ships  and  ,556,856 
tons  over  1919.  the  best  previous  record.  One  of 
the  features  of  the  year's  trade  was  the  unusually 
large  number  of  full  cargoes  canied,  consisting 
largely  of  grain,  there  being  63  ships  loaded  for  the 
Uirted  Kingdom  and  233  for  Continental  ports.  In 
a'dition  to  establishing  a  new  shipping  record,  the 
port  also  experienced  the  longest  season  of  naviga- 
tion in  its  history,  opening  March  29  and  closing 
December  14. 
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THE  MARKETS. 


BASIS  METAL  PRICES. 
COPPER. 

S.D.  tubes    Hid. 

Braeed  tubes   143d. 

Wire    lid. 

BRASS. 

Y.M.  rods   6|d. 

Do.  4  X  4  Sqs   8|d. 

Do.  4  X  3  Shts   SJd. 

S.D.  tubes   12id. 

Brazed  tubes   15d. 

Rodi   Hid. 

Shts.  tolOw.g   Hid. 

Wire    11  id. 

Rolled  Metal   lOid. 

PHOSPHOR  BRONZE. 

s.  d. 

Strip                                          1  5J  per  Ih.  ))aHis 

Sheet                                       1  si  ,, 

Wire                                          1  5i  „ 

Hods                                        1  4i  ,. 

Tubes                                      1  7|  „ 

Castings                                      1  2  „ 

Delivery  3  cwt.  free  to  any  town. 
Ten  per  cent  phosphor  copper,  £40  above  price  of  B.S. 
Fifteen  per  cent  phosphor  copper,  £50  above  jirice 
of  B.S. 

Phosphor  tin  (5   per  cent),  £30  above   price  of 
English  ingots. 
— Charles  Clifiord  &  Son  Ltd.,  Birmingham 


EXTRUDED  BRASS  ROD  PRICES. 

McKechnie  Bros.  Ltd..  Hotton  Park  Street,  Bir 
iningham,  state  that  the  basis  [jrice  to  date  for  B  ras 
R  ds  is  6^d.  per  pound.  Prices  for  Spfcial  Alloys  1 
Rodi  ami  Ingots  will  be  qiuit.  d  i>n  application. 


.lanuary  2ud,  lU'Z'l. 
A.  Joseph  intimates  under  to  day's  date  that  he  is 
a  buyer  of   Non-fei'rous  Scrap  Metals  at  the  uuder- 
mentiuned  approximate  prices  pei-  ton : — 

@  per  ton. 

New  aluminium  cuttings  £60    0  0 

General  collected  scrap  brass   26    0  0 

Clean  copper   53    0  0 

Bi  aziery  copper    43    0  0 

Quiimetal    38    0  0 

Old  lead,  less  usual  draft   21    0  0 

(All     metal     carted    free  in 
London  area.) 

Tea  lead                                           19  0  0 

Old  zinc                                           14  10  0 

Hollow  pewter                                 115  0  0 

Shaped  black  pewter                             7t<  0  0 

Hiid  can  supply  solder  as  follows: — 

@  per  con. 

Plumbers',  in  bar  or  strip  form  £77  0  0 

Tiiimai's'                                         97  0  0 

Blowpipe                                       107  0  0 

All  pn<!es  based  on  day  of  delivery  of  tho  metal 
unless  otherwise  ananged. 


MARKET  REPORTS. 

NEW  YORK  METAL  MARKET. 

The  latest  quotations  on  the  metal  market  are  : — 

Dels,  per  ton. 

Iron,  No.  2.   .\nierican  nortliern   foundry    19  to  20 

Cents  per  lb. 

Tin,  spot    32.75 

Zinc,  East  St.  Louis    4-92^ 

Copper,  electrolytic,  spot    13|  to  14| 

Copper,  electrolytic,  futures    14 

— Reuter. 


BRUSSELS   IRON    AND  STEEL  MARKET. 

The  iron  and  steel  market  is  not  very  active,  but 
firmness  is  maintained.  The  end  of  the  year  is 
excellent  for  the  Belgian  industry,  and  it  is  pre- 
dicted that  the  iron  and  steel  m.irket  will  be  still 
more  active  during  the  second  half  of  January.  At 
present  there  are  17  Belgian  furnaces  in  operation. 

The  following  are  among  the  latest  quotations  : — 

Fes. 

Commercial  iron,  No.  2   440 

Commercial  iron,  No.  3   475 

Commercial  bars   ,   460 

Belgian  foundry  pig  iron   245  to26,'i 

Rails    540 

— Reuter. 


SWEDISH  IRON  MARKET. 

The  following  are  the  Swedish  Ironworks  Asbocia 
tion's    normal    quotations    for    Swedish    iron  per 
British  ton,  f.o.b.  port  of  shipment,  net  30  days, 
at  the  rate  of  Kr.  1(3.89  to  the  £  sterling  :— 
Export  pig  iron  (maximum  percentace  of 

.sulphur  0-015  of  phosphorus  0-025)   £0    H  0 

Billets,    single-welded,  over 

0-45  carbon   £22  1 1    0  to  25  1 1  0 

Roiled      wire.      over  0-45 

carbon    25  1 1    0  to  28  1 1  0 

Rolled    Martin    iron,  soft, 

basis  price    13  11    0  to  14  15  0 

Rolled  Lancashire  iron,  basis  pince    18  19  0 

— Reuter. 

LONDON   IRON  AND  STEEL  EXCHANGE. 

QcjET  trading  conditions  attended  the  New  Year's 
meeting  of  the  London  Iron  and  Steel  Exchange  at 
its  new  quarters  in  Whittington  Avenue.  The 
members  were  addressed  by  Mr.  le  Maistre,  secre- 
tary of  the  Briti.sh  Engineering  Standards  Associa- 
tion upon  "  Standards  in  the  British  Iron  and  Steel 
Trades." 

The  business  .session  that  followed  the  address  was 
characterised  by  optimism  regarding  the  immediate 
future.  The  British  iron  ami  steelmakers  are  com- 
mencing the  year  in  an  extremely  advantageous 
position  compared  with  a  year  ago,  and  although  at 
the  moment  they  are  in  many  cases  working  at 
below  costs  in  order  to  provide  employment  the  out 
look  is  more  promising  than  for  the  past  two  years. 
Costs  are  being  reduced,  and  there  is  some  evidence 
that  an  inflow  of  orders  is  at  hand.  There  is  no 
doubt  that  buyers  are  anticinating  a  fresh  cut  in 
prices  following  upon  the  railway  concessions  ;  but 
whether  these  have  not  been  discounted  by  previous 
reductions  is  a  matter  for  discussion.  It  is 
unfortunate  that  the  railway  companies  were  unable 
to  extend  their  concessions  to  manufactured  iron  and 
steel,  especially  as  foreign  manufacturers  secure  an 
important  advantage  in  competing  for  export  busi- 
ness through  the  cheap  rates  they  enioy  on  export 
material  to  the  poi't  of  shipment.  The  prospects 
for  the  British  home  trade  are  considered  bright 
owing  to  the  fact  that  stocks  have  become  very 
much  reduced  :  but  it  is  to  foreign  markets  that  the 
British  steel  trade  is  looking  for  an  expansion  of 
business  in  1922.  Merchants  report  an  increased 
ennuiry  from  abroad  following  upon  the  Christmas 
holidays.  It  is  known  that  the  Continental  manu 
faeturers  are  from  a  number  of  causes  unable  to 
compete  efficientlv  with  the  home  works,  and,  in 
fact,  conntvios  which  have  until  recently  exported 
to  Great  Britain  are  now  enquiring  for  material 
manufactured  here.  Within  the  past  few  day.s 
sevea-a.l  thousand  tons  of  British  semi-finished 
material  was  sold  to  the  Continent,  and  this  ha.s 
attracted  considerable  attention,  as  it  is  reported  to 
be  the  first  transaction  of  this  description  since  the 
wai'. 


NOTICES  OF  MEETINGS. 


WESTERN  ONTARIO  MOTOR  SHOW. 

The  National  Automobile  Show  of  Western  Ontario 
will  be  held  in  London,  Ontario,  from  Mondav. 
Febi-unrv  6,  to  Saturday,  February  11,  1922. 

Exhibits  will  include  passenger  cars,  motor  cycles, 
bicvcles.  accessorif's,  commercial  cars,  tractors,  and 
farm-lighting  outfits. 

The  price  of  space  in  the  passenger  cars  section 
is  60  cents  per  square  foot,  which  includes  every- 
thing in  connection  with  an  exhibit.  There  will  be 
a  separate  commercial  car  section,  the  price  of 
suace  in  which  is  to  be  50  cents  per  square  foot, 
foot. 

Although  no  definite  date  up  to  which  applica- 
tions for  space  will  be  received  is  mentioned  in  the 
form  of  apolication,  it  would  apnear  from  the 
regulations  that  payment  in  full  for  spaces  and 
other  chara-es  to  date  must  be  made  on  or  before 
mid-day.  Wednesday,  February  1,  1922,  otherwise 
the  exhibitor  will  forfeit  all  richts  to  his  snace,  and 
the  dcDosit,  if  any,  will  be  forfeited.  Intending 
exhibitors  would  therefore  be  well  advised  to  apply 
at  an  earlv  date. 

Application  forms  for  advertising  and  snace,  also 
rules  and  resfulations  and  plans  of  the  buildins,  can 
be  seen  st  the  Dena'-tmet  of  Overseas  Trade,  .35,  Old 
Queen  Street,  London,  S.W.I. 


A  Sm.ill-nower  Engineering  Scientific  Evbiv.i. 
t^'^n  is  faking  place  at  the  Royal  Horticulf "rnl  Hall. 
Vi'icent  Square.  Westminster,  London,  S.W.,  and 
will  be  open  till  January  14. 


THE  BIRMINGHAM  METALLURGICAL 
SOCIETY. 

Birmingham  :  Thursday,  January  12,  at  7-15  p.m., 
Mr.  J.  Neill  Greenwood,  M.Sc.  '(Sheffield),  "The 
Constitution  and  Properties  of  Low-carbon  Nickel 
Steels,"  at  the  Assembly  Room,  Chamber  of  Com- 
merce, New  Street,  Birmingham. 

Wolverhampton  :  Wednesday,  January  11,  at 
715  p.m.,  Mr.  J.  H.  S.  Dickenson  (Sheffield). 
"Nickel  Chromium  Steels"  at  the  Technical  School, 
Old  Hall  Street,  Wolverhampton. 


INSTITUTE  OF  TRANSPORT. 

London  :  The  third  ordinary  meeting  of  the 
(  r.rrent  session  will  be  held  at  the  Institution  of 
Civil  Engineers,  Great  George  Street,  Westminster, 
S.W.I. .  at  5-30  p.m.,  on  Monday,  January  9,  1922, 
when  a  paper  will  be  read  on  "  Transport  Law  "  by 
Sir  R.  Francis  Bunnell,  Bart.,  K.C.B.  (member) 
On  Fridav,  January  20,  1922,  at  5  p.m.,  at  the 
Royal  Society  of  Arts.  John  Street,  Adelphi,  W.C., 
Mr.  G.  T.  Hedge,  O.B.E.  (member),  will  deliver  a 
lecture  entitled  "The  Operation  of  an  Important 
Railway  Goods  Terminal."  On  each  occasion  the 
chair  will  be  occupied  by  Sir  Henrv  P.  Maybury. 
K.C.M.G..  C.B.  (president). 


THE  JUNIOR  INSTITUTION  OF  ENGINEERS. 

London  :  On  Thursday,  January  12,  official  visit 
to  the  Model  Engineer  Exhibition,  at  Royal 
florticuUural  Hall,  Viticent  Square,  Westminster, 
at  G  o'clock. 

Lo.NDON  :  Friday,  January  13.  at  Caxton  Hall,  at 
7-30  p.m.,  extraordinary  general  meeting..  At  8 
o'clock,  ordinary  meeting;  paper.  "Artificial  Ice," 
by  E.  C.  West  (chairman). 


THE  ASSOCIATION  OF  ENGINEERS-tN- 
CHARGE. 

London  :  A  paper  will  be  read  ai  St.  Bride's 
Institute,  Bride  Lane.  Fleet  Street,  E.C.4,  on 
Wednesday.  January  11,  at  7-30  p.m.  prompt,  by 
Mr.  B.  P.'  Flockton",  M.I.Mech.E..  on  "Machinery 
for  the  Production  and  Refining  of  Edible  Oils  for 
Margarine,  etc."  (illustrated  bv  lantern  slides). 
Professor  .7.  W.  Hinchley.  A.R.S.M..  Whit. Sc.. 
F.I.C..  in  the  chair. 


THE  INSTITUTION  OF  ELECTRICAL 
ENGINEERS. 

London  :  Ordinary  meeting  in  the  lecture  theatre 
(jf  the  institution,  Savoy  Place,  Victoria  Embank 
ment,  W.C.2,  on  Thursday.  .January  12.  1922,  at 
*j  p.m.  (light  refreshments  at  5-30  p.m.). 
The  following  cinematograph  films  will  be 
exhibited  :  (a)  "  Investigations  and  Tests  on  High- 
tension  Switchgear,"  by  Mr.  P.  Torchio,  with 
exnianatory  notes  by  Dr.  C.  C.  Garrard;  (6) 
"  Telephone  Inventors  of  To-dav."  exhibited  by 
-Mr.  F.  Gill;  (r)  "The  Audion," '  exhibited  by  Mr. 
F  Gill;  and,  if  time  permits,  {>/)  "Electricity  in 
the  Home."  exhibited  bv  Mr.  F.  Gill. 


THE    INSTITUTION    OF    CIVIL  ENGINEERS. 

London  :  Ordinary  meeting.  Great  George  Street, 
Westmin.ster,  on  Tuesday,  January  10,  at  6  p.m. 
Paper  to  be  read  on  "Control  of  Trains  in  relation 
to  Increased  Weight  and  Speed  combined  with 
Reduced  Headway,"  by  Mr.  Alan  Wood  Rendell, 
.M.Inst.C.E. ;  and  "Trials  in  connection  with  the 
-Vuplication  of  the  Vacuum-brake  for  Long  FreiErht 
Trains,"  by  Sir  Henry  Fowler.  K.B.E.,  and  Mr 
Herbert  Nigel  Gresley,  C.B.E.,  M.Inst.C.E. 

London  :  Students'  meeting,  at  Great  George 
Street.  Westminster,  on  Januarv  11,  at  6  p.m.  The 
first  of  two  lectures  on  "  The  Economic  Aspects  of 
Various  Methods  of  Power-Transmission,"  by  Mr. 
E.  W.  Monkhouse,  M.A..  M.Inst.C.E.  The  pre 
si  dent  will  occupy  the  chair. 


New  Casing  for  Telegraph  Cables. — A  new  alloy 
for  use  in  manufacturing  sheaths  or  casings  for 
telegraph  cables  has  been  invented  by  Mr.  David 
Stenquist,  a  Swedish  engineer.  This  alloy  consists 
of  lead  and  a  few  hundredths  of  one  per  cent  of 
magnesium.  Cable  casings  manufactured  from  it 
cost  16  oer  cent  less  than  those  manufactured  from 
lead  and  tin.  The  saving  on  the  casing  is  said  to 
reduce  the  cost  of  the  entire  cable  by  five  per  cent. 

The  patent  rights  have  been  sold  in  many 
countries,  and  negotiations  are  now  being  carried 
on  with  the  United  States  and  England. 
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Engineering  Literature  of  the  Week. 


ABSTRACTS. 


An  AusTiiALiAN  Valvsless  Engine.  (The 
Motor  Trader,  December  28,  1921.) 

A  two-stroke  engine  of  10  h.p.  rating- 
developing  20  h.p.  on  the  bench  has  been 
invented  in  Australia  by  Mr.  W.  F.  Wege, 
who,  with  one  of  the  directors  of  the  coin- 
pany  fonned  to  develop  this  engine,  is  now 
in  England  arranging  for  its  scientific 
construction. 

Three  or  multiples  of  three  cylinders  aie 
used,  each  cylinder  being  of  two  dia- 
meters, one  for  pumping",  and  the  other 
for  power  transmission.  After  stienuous 
tests  the  engine  in  an  expeiimental  form 
fitted  to  an  equally  untried  chassis  has 
given  the  utmost  satisfaction  over 
execrable  surfaces  "  down  under."  The 
idea  is  to  provide  a  powei  unit  suitable 
for  automobile  and  general  purposes,  such 
as  lighting'  houses  and  stations  up-oo'untry. 
The  moving'  parts  consist  of  the  ciank- 
shaft,  pistons  and  connecting  rods,  the 
total  number  of  parts  being  67,  as  against 
some  230  in  tbe  four-stroke  engine,  while 
machinings  numbei  81,  as  compared  with 
260  or  so. 

We  understand  that  communication  can 
be  established  through  the  G.D.S.  Ltd., 
Manchester. 


FocNDATiONs  FOR,  MoTOiiS.  (Electrics, 
December,  1921.) 
When  accurate  levelling  (which  should, 
of  course,  be  tested  by  a  spirit  leivel)  has 
been  attained,  the  packing  and  wedges 
should  be  replaced  hy  a  solid  packing  of 
iron,  one  set  of  the  temporary  packing 
being-  withdrawn  and  leplaced  at  a  time. 
When  this  operation  is  complete  it  is 
generally  best  tO'  grout  in,  though  in  some 
cases  it  is  best  to  erect  the  whole  machine 
on  the  bedplate,  and  assure  accurate  align- 
ment before  grmiting  in.  This  applies 
more  particularly  to  large  and  co'upled 
plant. 

A  suitable  mixture  for  giwiting  con- 
sists of  two  parts  of  sharp  sand  tO'  one  of 
cement,  these  being  well  mixed.  This 
should  thoroughly  flood  all  crevices.  A 
correct  mixture  will  set  hard,  without 
cracks  subsequeirtly  appearing. 

Sufficient  grout  should  be  fed  until  it 
reaches  a  level  about  H  in.  above  the 
bottom  edge  of  the  bedplate.  This  will 
niake  ample  allowance  for  any  subsequent 
shrinkage,  and,  further,  will  ensure  a 
thoroughly  solid  foundation  under  those 
portions  of  the  bedplate  which  are  noli 
resting  on  the  permanient  iron  packing-. 


PnOTBCTION  OF  ]\IeTAL,S  WITH  VuIyCANITE. 

(TJie  ^fancliester  Guardian,  December 
29,  1921.) 

Messrs.  Mrrrray,  Parkyn  &  Oo. ,  of  Stock- 
]-)ort,  have  a  spiecial  process  for  applying 
vulcanite  to  all  metals  so  that  there  is  a 
perfect  contact  between  the  vulcanite  and 
the  metal.  The  perfection  of  this  process 
means  that  all  kinds  of  plant,  tanks,  fans, 
condensers,      pumps,  hydro-extractors, 


etc.,  may  be  lined  with  vulcanite  so'  that 
they  are  protected  completely  against  any 
acid  gases  or  liquids.  The  efficiency  of  this 
vulcanite  covering  can  also  be  demon- 
strated by  the  fact  that  it  can  be  tested 
electrically  to  2,500  volts.  The  process  is 
also  applicable  to  covering  timber. 


Why  a  Tractor  Demonstration  r  {TJie 
Commercial  Motor,  December  27, 
1921.) 

In  America,  tilie  Grovernmient  and  the 
schools  and  colleges  do  considerably  nrore 
to  give  instruction  in  agTicultural  engi- 
neering than  anybody  in  this  coamtry.  Up 
tO'  the  present  it  has  been  left  to  the  manu- 
facturer- and  trader  toi  educate  the  British 
farmer  to  the  use  of  new  and  improved 
appliances,  and,  as  yet,  there  is  no  chance 
of  any  change  iir  this  connection.  So  long 
as  nratters  remain  as  they  are,  it  will  be 
necessary  for  the  trade,  whatever  it  is,  to 
shoulder  the  responsibility  for  making 
known  its  goods  m  a  practical  way  and 
not  merely  on  paper. 

The  day  nray  arrive  when  the  Eirglish 
farmer  will  understand  the  tractor  as 
much  as  does  the  American  farmer.  When 
that  happens,  there  may  be  no 
further  need  for  a.  tractor  demon- 
stration organised  primarily  for  the 
benefit  of  the  farmer.  Then,  what- 
ever is  done  in  that  directiorr  Avill  be  for 
the  benefit  of  the  trade  towards  obtaining 
standardisation  and  improvement  in  every 
direction. 

The  costs  of  holding  tractor  trials  are 
heavy,  but  one  way  of  maiirtaining  a 
lower  average  of  cost  in  the  orgairisation 
of  these  functions  is  for  evei-y  tractor 
nrarrufactur-er  and  trader  to  doi  his  share 
towards  making  the  thing  a  success  and 
toiwards  bearing-  the  cost.  We  are  still 
suffering  from  the  effects  of  a  number  of 
bad  machines  that  were  placed  on  the 
market  during-  the  regime  of  the'  Food 
Production  Department,  and  hundreds  of 
farmers  have  still  to-  be  convinced  that 
there  are  better  machines  tharr  those  to  be 
had. 


ELJDCTRIf'ALLY  -  PRIVFN        FlKE  -  FHiHTINCi 

Apparatus.  {The  Electrical  Review, 
December  23,  1921.) 

The  New  York  fire-fighting  departmeut 
has  not  yet  adopted  electrically-driven 
engines,  but  some  of  the  neighbouring- 
towns  have  done  so  on  a  considevable  scale. 
For  example,  Paterson,  in  New  Jer-sey, 
has  a  comi>letely  *' motorised  "  fire 
department. 

The  fire  department  consists  of  15  com- 
panies, and  the  electrically-propelled 
aiioarntus  includes  nine  engines,  10  com- 
bination wasons,  and  three  larlder  tnuk-.. 
During  1919  the  department  responded  to 
511  alfvnis,  and  reached  the  fires  so 
promptly  that  in  only  four  ca«p«  d'"'^'  tlr^ 
blaze  extend  beyond  the  oi'ioinal  building. 

In  a  recent  test  on  Temple  Street, 
having  a  gradient  of  14  per  cent  and  three 
blocks  long,  the  truck,  climbed .  ,  the 
distance  in  one  minute  and  15  seconds. 


Another'  incline  of  17  per  cent  was 
negotiated  in  62  seconds,  and  not  only  did 
the  "  electric "  climb  from  a  standing 
start,  but  it  stopped  in  the  middle  of  the 
hill  aird  started  again  without  any  assist- 
ance. A  speed  of  34  miles  per  hour  is 
nraintairred  on  the  level.  About  a  do'zen 
other  cities  in  the  Eastern  States  have 
adopted  electrically-pr-opelled  fire-fighting 
apparatus. 


Notes  from  my  Diary.  By  a  Civil 
Engineer  {The,  Indian  Textile 
Journal,  October,  1921.) 

Temperature  Allouance. — A  very  wide 
range  of  temperature  changes  is  certain  to 
i)ring  about  unusual  variations  in  the 
amount  of  stresses  occurring  in  structural 
members.  Where  the  location  of  a  rein- 
forced concrete  structure  is  such  as  to 
facilitate  freedom  of  expansion  and  con- 
traction these  temperature  stresses  are  of 
little  account.  But  if  a  str-ucture  (e..^.,  a 
retaining  wall)  be  restrained  by '  external 
forces,  the  resulting  stresses  (at  a  temper  a- 
ture between  10  deg.  and  20  deg.  Fair.)  will 
produce  contraction  cracks  and  may  prove 
serious  in  some  cases.  As  a  safeguard 
against  such  deficiencies,  it  is  necessary  to 
provide  a  high  elastic  limit  steel  reinforce- 
ment placed  close  to  the  exposed  surface. 
This  prevents  enlargement  of  the  cracks, 
though  their  number  be  great. 


REVIEW. 

The  Textij.e  Recordek  Year  Book,  1^22. 
(John  Hey  wood  Ltd.,  Manchester. 
7s.  6d.  net.) 

The  new  Textile  Year  Book  has  been 
aptly  described  as  a  "  textile  library  in 
brief,"  and  no  more  fitting  appellation 
could  be  chosen.  Volumes  of  the  kind 
which  serve  industries  as  technical  and 
commercial  guides  are  frequently  more 
comprehensive  than  they  are  useful;  in 
eiLdeavouring  to  cover  all  the  various 
sections  of  the  industry  they  do  not  deal 
fully  and  fairly  with  each  section.  That 
charge  cannot  be  made  against  the  book 
before  us.  There  is  a  multitude  of  detail 
in  connection  with  every  division  of  the 
textile  industry  that  would  be  bewildering 
were  it  not  for  the  admirable  collation  and 
arrangement.  The  contributors  are  all 
authorities  in  their  ])articular  fields. 

The  work  is  divided  into  eight  sections. 
The  first  deals  with  raw  rrraterials,  the 
second  with  cotton  from  its  preparation 
and  spinning  to  finishing  and  mercerising; 
two  sections  cover  hosiery  and  wool, 
while  others  are  devoted  to  flax  and  silk. 
The  section  on  boilers,  engines  and  mill- 
wrighting  in  quite  exhaustive  and  forms 
a  a  invaluable  power  user's  guide.  , 

Throughout  the  660  pages  of  the  volume 
there  is  a  mass  of  statistics  and  many 
illustrations  which  will  be  of  use  to  the 
business  as  well  as  the  technical  man.  It 
is  evident  that  no  efPort  has  been  spared 
to  make  this  new  addition  to  the  ranks 
of  year  books  as  perfect  as  possible. 
I'^ngineers  in  general,  apart  altogethijr 
from  textile  machinist-^,  will  find  much  in 
its  pages  to  interest  them. 
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RAIL. 


Latest  Type  of  Electric  Locomotive  for 
the  Newpcrt-Shildon  Mineral  Traffic 
on  the  North-Eastern  Railway. 

The  bold  proposals  of  the  NoTth-Eastern 
Railway  Co.  with  reg-ard  to  electrifying 
sections  of  their  main  line  north  of  York 
has  directed  attention  to  the  fact  that 
whatever  the  fate  of  the  steam  locomotive 
may  ultimately  be  that  of  the  electric 
locomotive  leaves  no  room  for  doubt.  It 
is  undoubtedly  the  only  possible  form  of 
traction  on  oui  trunk  lines  20  years  hence. 

The  accompanying-  photograph  shows 
one  of  the  type  now  operating'  heavy  coal 
traffic  between  the  Newport  and  Shildon 
stations  on  the  North-Easteru  Railway, 
and  its  record  while  in  use  bears  very 
favourable  comparison  with  work  per- 
formed by  its  steam  brother.  Its  year's 
record  for  wagon  miles  per  train  engine 
hour  from  January  to  September  work  out 
at  358  (203),  390  (204),  38G  (20fi),  390 
(202),  385  (206),  377  (211),  390  (214),  367 
(210),  -&nd  367  (212).  The  figures  in 
brackets  indicate  the  results  from  steam 
over  the  same  course  in  the  corresponding 
months  in  1914. 

Figures  for  this  branch  of  the  North- 
Eastern  for  1921  show  116  train  miles  per 
day  per  engine  in  traffic  as  coTnnared  wnth 
55  for  the  steam  engines  in  1914. 

Electric  locomotives  being-  designed  for 
double-end  driving  there  is  no  need  for 
turntables  or  delays  in  turning  engines, 
and  in  the  cas^e  of  a  steam  engine  the  time 
occupied  in  ineffective  locomotive  duties 
of  one  kind  or  another,  such  as  raising- 
steam,  cleaning-,  etc.,  is  25  per  cent  of  the 
total  enginemen's  time. 


life  of  brake  blocks  prolong-ed,  coupling 
damage  obviated,  taking  heavy  trains 
quickly  down  long  gradients  by  use  of 
regenerative  braking. 

Perhaps  the  most  remarkable  tribute  to 
the  efficacy  of  the  electric  trains  on  the 
Newport-Shildon  branch  is  shown  in  the 
following  table  of  the  respective  cost  of 
repairs  of  steam  and  electric  engines :  — 


whose  supervision  Federal-aid  funds 
totalling  200,000,000  dels,  have  been 
expended  on  highways  costing  467,000,000 
dols.  during  the  past  five  years,  asserts 
that  the  problem  of  the  heavy  motor  truck 
is  one  of  prime  importance,  pressing  each 
year  with  more  weight  for  solution,  which, 
while  not  to  be  hastily  solved,  ultimately 
must  be  met  squarely  and  disposed  of. 


Material. 

Wages. 

Shop 
Expenses. 

Total. 

MUes  run 
between 
Repairs. 

Cost 
per 
MUe.. 

£      s.  d. 

£      s.  d. 

£      s.  d. 

£ 

s. 

d. 

d. 

Steam  No. 

1682,  0-8-0  type 

Freight  .  . 

267    9  11 

455  15  3 

341  16  6 

1065 

1 

8 

51,134 

5000 

Steam  No. 

1139,  0-6-0  type 

Freight  .  . 

533  16  2 

434    0  2 

325  10  1 

1293 

6 

5 

56,210 

5-522 

Electric  No. 

9,  0-4  +  4-0  type 

98    9  9 

258    5  1 

193  14  5 

550 

9 

3 

100,101 

1-316 

The  freight  locomotive  illustrated  below 
was  designed  and  built  in  the  company's 
works  at  Darlington,  and  will  haul  a  train 
of  1,400  tons  at  a  speed  of  not  less  than 
25  miles  per  hour  on  the  level.  The  motor 
equipment  of  each  locomotive  consists  of 
four  totally-enclosed  motors,  each  driving 
an  axle  through  single  reduction  twin 
gearing".  The  motors  are  suspended  bv 
means  of  a.  cross  beam  suspension  bar  with 
bearings  and  reaction  springs.  The  four 
main  motors  are  of  750  volts  each,  and  ea(-li 
is  capable  of  developing  275  b.h.p.  a1  a 
speed  of  20  miles  for  one  hour  with  forced 
ventilation.  The  motor  equipment  is 
capable  of  exerting  a  torque  sufficient  to 
skid  the  wheels  on  any  conditions  of  rnil, 
and  will  exert  an  average  pull  of  28,00011). 
at  the  tread  of  the  wheels  when  starting. 


Latest  Type  Electric  Locomotive. 


Sir  Vincent  Raven  has  pointed  oiit  that 
on  linei;  worked  by  electric  locomotives 
where  the  gradients  are  long  and  severe 
the  equipments  of  the  locomotive  can  be 
arranged  for  the  generation  of  power  so 
that  when  a  train  is  descending  a  gradient 
the  motors  become  electric  generators  and 
return  power  to  the  distribution  system, 
and  in  so  doing  produce  a  retarding  force 
that  will  hold  a  train  on  any  gradient  with- 
out the  use  of  a  mechanical  brake.  The 
advantages  of  making  use  of  this  regenera- 
tive property  of  electric  locomotives  are 
summed  up  as  saving  of  power  and  fuel, 


ROAD. 


Heavy  Motor-truck  Problem  in  U.S.A. 

The  proper  regulation  of  unusually  large 
motor  trucks  because  of  their  wear  and 
tear  to  the  nation's  highways,  or  of 
restricting  their  use  to  certain  roads 
designed  to  accommodate  them,  is  sug"- 
gested  for  consideration  in  the  annual 
report  of  the  Bureau  of  Public  Roads, 
U.S.  Department  of  Agriculture.  It  is  a 
problem  which  every  country  will  soonel'. 
or  later  have  to  solve.    The  bureau,  under 


"The  reduced  unit  cost  of  operation 
which  follows  from  the  transportation  of 
commodities  in  greater  bulk  tends  to 
promote  the  development  and  use  of 
vehicles  of  the  largest  capacity  which  can 
be  used  to  advantage,"  the  bureau  says. 

It  is  desirable  to  gain  this  advantage, 
if  it  is  actually  an  advantage,  but  it  is  this 
point  which  is  seriously  in  doubt.  The 
doubt  arisen  from  the  fact  that  the  roads 
whic:h  are  adequate  for  traffic  of  auto- 
mobiles and  light  trucks  are  entirely  un- 
able to  support  the  weig'ht  of  the  heavier 
trucks,  and  to  build  roads  which  will 
carry  the  heavy  vehicles  will  greatly 
increase  the  costs  of  construction. 

"  Whetber  the  operation  of  the  heavier 
vehicles  shall  be  restricted  to  a  class  of 
roads  especially  designed  to  accommodate 
them,  or  whether  all  roads  shall  be 
strengthened  to  provide  for  unrestricted 
use,  or  whether  the  third  alternative  shall 
be  adopted  and  the  oi>eration  of  the 
heavier  trucks  prohibited,  will  depend 
upon  the  relation  which  is  found  to  exist 
between  reduced  operating  cost  and 
increased  cost  of  construction. 

"The  situation  presents  an  economic 
jiroblem  of  the  first  importance  which  is 
not  to  be  hastily  solved,  but  which  must 
nevertheless  be  met  and  disposed  of.  To 
do  so  demands  a  careful  weio-hing  of  the 
effects  of  the  several  possible  solutions 
with  a  view  to  the  selection  of  that  one 
which,  in  the  long-  run.  will  serve  best  to 
accomplish  t'he  one  desirable  end — the 
improvement  of  our  means  of  transporta- 
tion. .  ■ 

"The  prime  importance  of  an  accurate 
knowledge  of  fhe  weights  of  the  vehicles 
which  are  to  use  the  roads  constructed  is 
well  illustrated  by  the  experience  of  one 
of  the  States  in  which  the  Bureau  of 
Public  Roads  made  an  extensive  investiga- 
tion during  the  past  year. 

"  Ten  years  ago  this  State  set  O'ut  unon 
the  construction  of  a  system  of  roadsl  The 
roads  were  designed  and  built  to  meet  all 
tl)e_  reasonable  demands  of  the  traffic 
w-hich  then  could  l>e  foreseen.  In  the  brief 
time  which  has  elapsed  roads  have  teen 
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constructed  which  penetrate  to  all  parts  of 
the  State,  some  of  which,  however,  have 
been  seriously  damaged  by  heavy  motor 
vehicles,  the  use  of  which  could  not  have 
been  foreseen  when  the  roads  were  con- 
structed." 

The  bureau  at  the  present  time  is 
engaged  in  condiicting  investigations 
designed  to  determine  accurately  the  load- 
carrying  capabilities  of  various  kinds  of 
roads  of  various  thicknesses  upon  different 
kinds  of  subsoils— a  study  which  will  yield 
valuable  information  in  meeting  the 
problem  outlined  above.  These  experi- 
ments are  being  conducted  in  various  sec- 
tions of  the  country,  in  co-operation  with 
State  and  highway  departments,  and  at 
the  bureau's  experiment  stations.  Another 
problem  presenting-  itself  for  solution  and 
under  investigation  is  the  variance  of  the 
classes  of  traffic  to  be  served  in  different 
localities. 


AIR. 


Offer  for  New-type  Aeroplane, 

It  is  stated  that  the  Air  Ministry-  pro- 
poses to  offer  a  prize  of  £50,000  for  a 
practical  helicopter  design — a  machine 
which  can  rise  vertically  in  the  air  and 
hover  as  well  as  fly.  The  conditions  to 
be  observed  are:  Machines  must  be  cap- 
able of  rising  2,000  ft.  under  their  own 
power,  carrying  one  man  and  one  hour's 
fuel  supply.  It  must  be  able  to  remain 
stationary  in  the  air  for  an  hour  in  a  wind 
up  to  20  miles  an  hour,  and  land  safely 
without  horizontal  motion,  and  with  the 
engine  cut  off,  in  a  similar  wind.  The 
machine  must  also  be  able  to  maintain 
horizontal  flight  at  a  height  of  2,000  ft. 
at  a  speed  of  60  miles  an  hour.  Foreign, 
as  well  as  Briti.sh,  designers  are  allowed 
tf)  compete. 


AN  IMPERIAL  AIRSHIP 
SERVICE. 

So  far  airship'  engines  are  identical  with 
or  converted  aeroplane  engines.  There  is 
no  doubt  but  that  the  commercial  adoption 
of  airships  will  lead  to  the  production  of 
engines  specially  designed  for  this  class 
of  work,  and  there  seems  no  reason  why 
the  evolution  of  engine  practice  in  con- 
nection with  submaiines  should  not  be 
repeated  here.  The  early  submarines 
were  petrol  driven.  Then  kerosene  came 
along  and  finally  the  last  submarines  were 
using  crude  oils.  It  is  almost  certain, 
said  Mr.  A.  H.  Ashbolt,  the  Agent- 
General  for  Tasmania,  in  a  paper  wliich  he 
I'ead  recently  to  the  Royal  Society  of  Arts, 
that  the  same  results  will  be  achieved  in 
airship  engines.  Such  an  evolution  has  n 
two-fold  effect,  inasmuch  as  running  costs 
and  the  risk  of  fire  both  decrease  as  sucli 
changes  become  effective.  Kerosene  is  not 
nearly  so  inflammable  or  as  costly  as 
petrol,  and  crude  oil  is  still  cheaper  and 
practically  non-flammable. 

Another  line  of  research  to  cheapen 
power  is  the  admixture  of  hydrogen  witli 
all  three  fuels  mentioned,  viz.,  petrol, 
kerosene  and  crude  oil.  Experiments  so 
far  indicate  that  the  burning  of  hydrogen 
with  these  three  fuels  adds  considerably  tfi 
efficiency  and  consequently  reduces 
expenditure. 
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Fuel  Containers. 

There  is  no  doubt  that  the  breaking  of 
the  girders  of  R38  caused  some  of  the 
petrol  containers  to  crack  or  break,  with 
the  result  that  the  contents  leaking  out 
and  mingling  with  the  air  were  tired  either 
from  the  exhausts  of  the  running  engines 
or  by  current  from  the  broken  electric 
leads,  and  whilst  it  is  unlikely  that  any 
future  vessel  will  be  constructed  that  will 
l)ermit  of  a  similar  collajise  to  that  of  ll;5.S, 
it  may  still  be  desiialjle,  whilst  petrol 
continues  to  be  used,  to  construct  such 
containers  as  will  minimise  this  risk.  1 
understand  that  experiments  on  these 
lines  are  now  proceeding  in  connectio'i 
with  containers  for  aeroplanes,  so  it  is 
more  than  probable  that  we  shall  see  ;i 
solution  of  this  difficulty  at  an  eaily  daiiv 
Personally,  however,  I  look  to  the 
adoption  of  the  Diesel  engine,  as  alreads 
mentioned,  to  overcome  this  ri.sk. 

Hull  Framing. 

The  earlier  Zeppelins  were  constructed 
of  aluminium.  Their  rivals,  the  Schutte 
Lanz  Co.,  built  their  vessels  of  wood  a.^i 
giving  superior  results  to  aluminium. 
The  Zeppelin  people  then  came  along  with 
an  aluminium  alloy  called  Duralumin,  and 
all  their  recent  vessels,  as  well  as  those 
constructed  in  Great  Britain,  were  built  of 
Duralumin  channels.  At  the  close  of 
the  war  the  Schutte  Lanz  Co.  had  under 
construction  two  vessels  with  framing  of 
Duralumin  tubing,  these  being  the  first 
vessels  constructed  with  tubular  frames. 
It  is  considered  that  a  vessel  with  tubular 
framing  will,  with  the  same  strength,  be 
lighter  than  a  similar  vessel  built  with 
channel  framing.  In  England  we  were 
experimenting  with  another  aluminium 
alloy,  and  to-day  are  actually  producing 
a  metal  which  bulk  for  bulk  is  cheapei , 
stronger  and  lighter  than  the  Dui'alumin 
of  Germany. 

Engine  Units. 

With  all  commercial  airships  the 
dift"erent  gondolas  containing  the  engines 
will  be  detachable  and  transferable,  sd 
that  in  the  event  of  any  separate  engine 
developing  trouble  during  the  voyage  the 
gondola  with  the  engine  would  be 
detached  at  the  first  station  holding  a 
reserve  unit  and  there  replaced.  Then  at 
a  general  overhaul  such  a  provision  will 
enable  a  vessel  to  be  re-engined  entirely 
in  a  few  hours,  thus  reducing  the  loss  of 
the  ship's  running  time. 

In  the  report  of  the  Imperial  i\ir  Com- 
munications Committee  to  the  Premiers' 
Conference,  they  detail  estimates  of 
capital  required  and  working  costs  to  run 
separate  fortnightly  .services  to  South 
Africa,  India  and  Australasia,  basinc'thei' 
calculations  mainly  upon  war  costs  and 
the  period  immediately  following  the 
armistice.  These  figui'es  are  the  absolute 
maximum,  and  in  view  of  thp  big  rpdnc- 
tions  that  have  taken  place  and  the  further 
reductions  that  will  take  place  are  con- 
sequently misleading.  They  give  the 
cost  of  12  new  air.ships  as  commcTioiiio-  ai 
£300,000  reducing  to  £240,000,  '  an 
average  cost  of  £247,500  each.  During 
the  war  the  Zeppelin  Co.  bin'H  their  shins 
at  the  cost  of  about  £150,000,  and  since 
the  armistice  have  quoted  America  ships 
similar  to  those  suga-ested  for  the 
Dominions  service  at  £175,000. 
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There  is  no    xloubt  that  with  a  block 
firder  for  anything  like  12  ships,  upon 
which  the  Commititee's  estimate  is  based,  ' 
British  firms  would  be  prepared  to  supply 
at  about  £150,000  each.    The  co,st  of  the 
ships  suggested  for  the  permanent  Colonial 
service  may  be  taken  at  £200,000  each,  a 
figure  which  I  feel  sure  will  provide  a 
margin  on  actual  cost  if  we  are  able  to 
place  orders  for  not  less  than  six  .ships  in  1 
one  contract.    Similarly  with  masts  and  I 
all  ground  plant,  including  sheds.    They  i 
estimate  the  cost  of  new  two-berth  sheds  I 
at    £250,000.    A  very   large  and   well-  ' 
known  firm  are  to-day  prepared  to  erect  j 
a  duplicate  for  about  £130,000,  and  would  i 
supply  all  the  steel  and  erect  in  England  a  I 
complete  mast  ready  for  use,  but  exclusive 
of  lift,  winches  and  wire  lope,  for  £2,700.  j 
The  committee  also  state    that    a   total  i 
capital    expenditure    of    £4,500,000    is  [ 
required,  and  whilst  it  is  quite  possible  j 
that   that    amount    may   eventually    be  ! 
wanted,  it  is  not  an  immediate  demand  and  j 
would  not  be  required  if  the  testing  out  of  | 
the  experimental  service  proved  a  ghastly  i 
lailure.  , 

In  consultation  with  responsible  officers  | 
of  the  Air.ship  Service  I  learn  that,  with 
new  airships  specially  built  for  the  service, 
they  would   probably  fly  approximatel.\ 
5,000  hours  per  shij)  per  annum.    I  feel 
sure   that    the    estimate  of   2,500  flying  . 
hours  ]iei-  shi])  ii])()n  which  the  Imperial 
Air  Communications  Committee  base  their  | 
estimates   is   altogether  too    .short,   and  | 
whilst  it  might  be  unsafe  to  calculate  upon  [ 
(he  estimate  of  5,000  flying  hours  per  shij)  | 
per  annum,  it  should  be  a  very  reasonable 
and  conservative  estimate  to  base  costs  on  j 
■1.500  flying  hours  per  ship  per  annum.  | 
it  is  on  this  basis   that  my  figures    are  \ 
calculated.    x\.gain,  presuming  that  com-  1 
munication    with    Australasia    is  first 
opened  up  via  India,  it  Avill  certainly  not 
be  necessary  to  provide  separate  services 
for  Australasia  and  India,  although  in  the  j 
course  of  time  it  is  probable  this  would  be 
so.    To  maintain  a  fortnightly  service  to  | 
South  Africa  via  Egypt  would  require  two  i 
modern  airships,  and  a  fortnightly  service  ! 
to  Australasia  via  India  would  need  four  ' 
modern  airships,  with  an  additional  ship  in  I 
reserve.    Arrangements  would  be  made  to  ' 
alternate  the  different  ships  between  the 
two  routes  so  as  to  give  each  vessel  as 
near  as   jjossible    the  same   amount  of 
actual  mileage. 


Motor  Ships. — In  spite  of  the  very  .seriouK 
depression  that  has  existed  throughout  1921  in  the 
shipbuilding  industry,  it  is  a  noteworthy  fact  that 
all  records  have  been  eclipsed  in  the  construction  of 
motor  ships.  According  to  The  Motor  Sfiip.  the 
output  in  1921  of  oil-en,a;ined  vessels  was  moi^  than 
double  that  of  any  previous  year.  The  tonnafre 
completed  amounted  to  333,475  deadweight  caoacitx . 
and,  in  addition,  239,850  tons  were  launched,  but 
were  not  completed  by  the  end  of  the  year.  Diesel 
engines  totalling  126.500  h.ii.  were  installed  in  these 
vessels,  vvhile  nearly  100,000  i.h.p.  is  in  course  of 
construction  for  the  .ships  not  yet  finished.  The 
year  1921  was  noteworthy  in  several  other  direc- 
tions. The  fii'st  two  motor  passenger  liners  ever 
built  were  placed  in  commission,  ships  of  14  000  tons 
were  built,  and  engines  up  to  3.200  i.h.p.  A 
number  of  large  single-screw  oil-engined  vessels 
were  placed  in  commission,  which  indicates  the  j 
confidence  now  felt  by  the  shipowner  in  marine 
internal-combustion  engines.  Hitherto  it  has  been 
customary  to  fit  twin-scif>w  machinery  in  these  crsft. 
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Shipping  News. 


Movement  of  Shipping  in  November. 

*"*The  number '''and  net]^tonnageJof  |ve.sselb 
arriving  at  and  departing  from  ports  in  the 

II United  Kingdom  (including  the  Isle  of  Man) 
with  cargoes  or  in  ballast,  during  the  month 
of  November,  were,  according  to  the  Board 
of  Trade  Joxrual,  as  follows  : — 

t  i  K  i:'  K  ^  Arrived.  Departed. 
^  -w>\»«t   No.        Tons.        No.  Tons. 

Foreign  Trade    o,416    6,183.507  5,283  0,301.531 

Coasting  Trade  13,072    3,847,270  13,270  3,881,760 

Total  ..    18,488  10,030,777   18,562  10,383,291 

The  average  daily  movement  of  vessels 
was  :- — 

In  November.  In  October, 

y                    No.     Tons.  No.  Tons. 
I  Foreign  Trade  : 

Arrived                     181     206,117  191  226,41!» 

■  Departed                  176     216,718  185  223.897 

Coasting  Trade  : 

Arrived                     436     128,242  467  129,374 

■  Departed                  443     129,392  470  128,619 

^  Particulars  for  the  leading  port  areas  are 
las  follows  :■ — 

Foreign  Trade. 

Total  Ai-rived.  Total  Departed. 

No.     Tons.        No.  Ton.s. 

London   811  1,085,586    648  883,891 

Mersey  ports   415     987,112    366  965.473 

i' South  Wales  ports  .     763     835,017    981  1,189,026 

I  Tyne  ports   384     390,149    436  482.418 

Humber  ports   673  .  479,331    627  474,797 

Southampton   150  |  390,186    147  366,148 

Glasgow  &  Greenock     101 '>  242,289    121  32(),327 

Rest  of  Gt.  Britain  .  2,017  1,553,736  1,868  1,611,248 

Irish  ports    102     220.101       S9  202,203 

(!oASTiNG  Trade. 

Total  Arrived.  Total  Departed. 


No. 

London    783 

Mersey  ports   908 

South  Wales  ports  .  995 

Tyne  ports   364 

Humber  ports  ....  277 

Southampton   694 

Glasgow  &  Greenock  688 
Rest  of  Gt.  Britain . 

Irish  ports  


Tons.     No.  Tons. 

401,843  1,022  603,336 

247.027  1,004  330,523 

536,042    837  232,478 

244,095    347  204,800 

103,002    235  113.498 

86,566    682  75,679 

181.215    691  163.280 
6,269  1,409,970  6,351  1.478,772 

2.094     637,510  2,110  679.394 


Weight   of   Imports   and  Exports. 

The  total  weight  of  imported  goods 
registered  during  November  is  estimated  at 
about  3,343,000  tons,  of  which  890,000  tons 
came  into  the  port  of  London  and  665,000  tons 
into  the  Mersey  ports. 

The  total  of  exports  registered  (including 
some  138,500  tons  of  re-exports)  is  estimated 
at  approximately  4,680,000  tons,  of  which 
249,000  tons  were  shipped  from  London  and 
311,000  tons  from  the  Mersey  ports. 

The  total  of  exports  registered  included 
3,825,000  tons  of  coal,  coke,  and  briquettes. 
In  addition,  1,334,000  tons  of  bunker  fuel — 
coal,  coke,  and  briquettes — were  registered  as 
shipped  at  ports  of  the  United  Kingdom,  for 
the  use  of  steamers  engaged  in  the  foreign 
trade.  The  quantities  registered  in  November. 
1920,  were  1,548,000  tons  and  874,000  tons 
respectively,  those  figures  being  below  the 
average  of  other  months  of  last  year 
(2,483,000  and  1,186,000  tons)  owing  to  the 
coal  strike,  which  lasted  from  18th  October 
to  3rd  November  inclusive. 

Vessels  Registered. 
The  number  and  gross  tonnage  of  vessels 
registered  under  Part  I.  of  the  Merchant 
Shipping  Act,  1894,  that  remained  on  the 


I'egister  at  ports  in  the  United  Kingdom, 
including  the  Isle  of  Man  and  the  Channel 
Islands,  on  30th  Septamber,  1821,  were  as 
follows, : — 

Steam  and  Motor 
Sailing  Vessels.  Vessels. 
Vessels.   Tons.  Vessels.  Tons. 
Under  500  tons.  .    6,074   450,462   8,192  1.144,062 
Of  500  and  undej- 

1,600  tons   149    112,795    1.249  1.173,925 

Of  1,600  and  under 

6,000  tons   36     77,821    2,418  9,293,096 

Of  6,000  tons  and 

above    1       7,718      749  6,490,435 


•['otal    6,260  648,796  12,608  18.101,518 

A  Bad  Shipping  Year. 

In  an  article,  "  Shipping-  in  1921,"  the 
current  issue  of  Motor  Transport  states 
that,  discouraging  as  were  the  prospects 
last  January,  the  trend  throug-hout  the 
year  has  steadily  moved  from  bad  to  worse, 
especially  in  the  last  six  months,  and  that 
1921  can  be  written  down  as  a  year  of 
acute  depression  that  was  world  wide  in 
its  scope. 

"  To  say  that  the  overbuilding  on  thi.s 
side  and  in  America  was  the  main  factor 
in  the  depression  is  to  state  only  one  of 
the  many  causes.  Others,  equally  effective, 
are  the  contraction  of  overseas  trade  due 
to  the  financial  exhaustion  caused  by  the 
long-  and  costly  war,  and  intensified  and 
aggravated  by  subsequent  prodigal 
expenditure,  which  entailed  repressive 
taxation  that  prevented  the  free  fiow  of 
capital  to  commercial  purposes;  inflated 
wages  and  .shorter  hours  of  labour,  which 
have  increased  the  costs  of  production  and 
decreased  the  output  so  materially  that  all 
buyers  were  condemned  to  purchase  only 
from  hand  to  mouth.  Our  restricted 
export  of  coal  has  hit  shipping  severely, 
and  our  trade  in  impoits  has  failed  tci 
make  good  the  deficiency. 

"  Merchant  fleets  total,  in  round  figure^, 
()0,000,000  tons,  as  against  43,400,000 
tons  in  June,  1914.  From  this  can  be 
deducted  4,500,000  tons  of  oil  tankers, 
suitable  only  for  the  special  jnirpose  for 
which  tli(-y  were  built,  and  5,700,000  tons 
that  h;i\c  icac  hed  the  age-limit  of  25  years 
and  are  therefore  unserviceable.  But  old 
tonnage  is  still  afloat,  because  it  cannot 
either  be  sold  or  scrapped,  and  by  adding 
to  the  competition  for  employment  it 
reduces  the  value  of  all  tonnag-e  both  old 
and  new. 

"  On  the  other  side  of  the  case  is  oversea 
trade.  This  has  been  reduced  by  the 
exceptional  circumstances  of  the  time  to 
06  per  cent  of  the  normal,  and  it  therefore 
stands  to  reason  that  supply  has  seriously 
overlapped  demand.  In  consequence  of 
this  abnormal  super-abundance  of  tonnage, 
coinciding  with  an  exceptional  dearth  of 
freight,  liners  are  fiercely  competing  with 
'  tramps  '  for  whatever  cargo  is  available. 
Unless  there  is  a  further  and  more  drastic 
scaling  down  of  all  items  that  go  to  make 
up  the  cost  of  production,  1922  will  prove 
even  more  disastrous  to  the  shipping'  com- 
munity than  1921." 
South  Wales  Shipping  Report. 

In  their  .second  report,  covering  the  veai' 
ended  July  31  last,  Messi-s.  P.  &'  F. 
Atkins,  Cardiff,  managers  of  the  Kirk 
Shipping-  Oo.  Ltd.,  state  that  the  directors, 


in  submitting  their  report  for  the  current 
yeai-,  are  distressed  not  only  at  the  defi- 
ciency an  trading-,  but  particularly  at  the 
depreciation  in  the  value  which  the  com- 
pany's property  has  suffered.  The  .second 
flotation  of  the  Kirk  Shipping  Co.  Ltd. 
took  place  on  the  very  eve  of  the  1920 
Budget,  which  sprang-  a  surprise  upon  the 
public  by  ig-noring-  the  pledge  of  the 
previous  Chancellor  of  the  Exchequer,  and 
reimposiug  the  excess  profits  duty,  the 
promise  of  the  abolition  of  which  was  the 
chief  reason  for  tlie  augmentation  of  the 
company's  fleet. 

"  Tie  directors  were  not  slow  at  recog- 
nising what  effect  this  would  have  on  ship- 
ping values,  and  already  in  June,  1920. 
the  board  unanimously  decided  to 
endeavour  to  cut  the  losses  bj'  offering  the 
fleet  for  sale.  It  appeared,  however,  tihal 
no  sooner  was  an  offer  made  for  the  selling 
of  ships  than  the  ground  was  cut  from 
under  our  feet,  and  gradually  the  market 
sank  so  low  that  ships  could  not  be  sold  at 
a  price  which  would  even  cover  bank 
advances.  After  consultation  with 
bankers,  therefore,  it  was  decided  to 
await  developments,  and  the  position 
to-day  is  that  the  market  value  of  the 
ships  is  not  suificient  to  cover  liabilities, 
and  the  company  is  only  being  kept  going 
by  virtue  of  the  personal  guarantee  of  the 
directors. 

"Eight  months  ago  the  company  would 
have  had  to  wind  up  but  for  the  timely 
assistance  of  the  chairman,  Mj.  Smith 
Petersen,  who  made  a  cash  advance  to  the 
company  of  ±'5,000  for  the  purpose  of  pay- 
ing current  expenses.  During  practically 
the  whole  of  last  twelve  montJis  all  ships 
have  been  laid  up,  and  it  is  only  recently 
that  the  boats  have  been  taken  out  of 
lay-up,  mainly  due  to  the  fact  that  the 
chairman  has  during  his  visits  abroad  made 
arrangements  whereby,  in  the  judgment 
of  the  directors,  the  ships  will  be  able  to 
trade  with  a  margin  oi  profit. 

"  In  view  of  the  present  conditions  no 
managerial  fees  have  been  paid,  and 
directors  have  volunteered  to  forego  their 
tees  for  the  time  being.  The  directors, 
who  have  already  borne  extremely  heavy 
burdens  in  tlieir  endeavours  to  keep  the 
company  afloat,  are  determined  not  to 
relax  tlieir  eff'orts,  but  to  continue  their 
labours  in  trying  to  turn  the  corner,  and 
keep  the  ships  afloat  in  anticipation  of 
better  times  to  come.  So  far  from  tender- 
ing an  apology  for  the  unsatisfactory 
results,  the  managers  and  directors  feel 
that  thj-  have  done  their  utmost  in  every 
direction,  and  appeal  for  tihe  support  of 
their  fellow-shareholders  in  their  future 
endeavours." 

The  balance  sheet  .shows  a  loss  of 
£26,182,  and  a  bank  loan  of  £961,547,  in 
addition  to  a  loan  from  Mr.  Smith  Petersen 
of  £5,000.  The  company  owns  four 
steamers,  totalling  3,110  tons  dead- 
weight, and  in  the  previous  year  made  a 
profit  of  £1,266,  and  paid  a  dividend  of 
10  per  cent  free  of  tax. 

Shipyard  Reopens. 

The  Forth  Shipbuilding  Co.  have 
reopened  twQ  of  their  yards  in  Alloa  whiclh 
have  been  sliut  down  for  several  months, 
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ffi^fs  fincling  work  for  about  500  of  tfeir 
employees. 

Tile  two  vessels  on  the  stocks  at  tlie 
Kelliebauk  Yard  are  to  be  completed,  and 
these  will  give  employment  to  an  increas- 
ing number  of  men  as  the  work  develops. 
The  three  oil  tankers  at  the  Forthbank 
Yard  are  not  to  be  proceeded  with,  the 
order  having  been  cancelled. 


The  Shipping  Industry. 

In  their  half-vearly  steamship  circular, 
Messrs.  H.  E.  Moss  &  Co.,  of  Liverpool, 
state:  — 

We  regret  to  report  that  the  shipping 
depression  referred  to  in  our  last  semi- 
annual circular  still  continues,  and  at  the 
present  time  there  are  some  three  miLion 
tons    of    British    ships   alone  laid  up. 
Undoubtedly  a  large  amount  of  this  ton- 
nage would  in  normal  times  have  found 
its^way  to  ship-breakers,  but,  on  the  other 
hand,  there  are  hundreds  of  good  modern- 
built  vessels  for  which  owners  cannot  find 
payable  employment.      Prices  for  good 
modern  second-hand  steamers  are  exceed- 
ingly low,  and  for  those  who  can  afford  to 
wait  until  an  improvement  takes  place  in 
the  shipping    world     there    are  many 
bargains  to  be  obtained.    Orders  for  new 
tonnage  are  not  being  placed,  except  by 
a  few  liner  companies  who  must  have  ton- 
nage   for    their    special    trades.      It  is 
estimated  that  on  December  31  the  amount 
of  merchant  tonnage  under  construction  in 
the  United  Kingdom  is  about  3,000,000 
gTOSs  tons,  but  this  includes  a  considerable 
amount  of  tonnage  on  which  work  has  been 
suspended  bv  agreement  between  builder 
and  owner  until  such  time  as  costs  and 
labour    are    automatically  reduced  to  a 
workable  level.    There  is  also  a  certain 
amount  of  tonnage  partly  built,  of  which 
the  completion  has  been  postponed  owing 
to  failure  or  default  by  the  owners ;  but 
most  builders  are  to  be  congratulated  in 
that,  although  the  slump  came  on  them  Id^e 
an  avalanche,  they  have  been  caught  by 
really  very  few  defaulting  owners.  Many 
builders  are  now  becoming  very  short  of 
work,  and  are  prepared  to  contract  at  very 
law  figures,  which  only  leave  them  the 
smallest  of  profit,  but  none  of  our  tramp 
owners    consider  that  prices  ai'e  as  yet 
sufficientlv  low  to  justify  their  contracting 
for  further  tonnage.      Until  the  cost  of 
labour  and  material  is  still  further  con- 
siderably   reduced,    we   fear    that  niany 
builders  are  faced  with  a  very  quiet  time. 

Builders  can  now  bring  down  their 
actual  ship  costs,  exclusive  of  any  profit, 
to  perhaps  two  and  a  half  times  m  excess 
of  pre-war,  but  the  marine  engine  builders 
cannot  yet  in  any  way  approach  that  reduc- 
tion, their  costs  being  still  nearer  four 
;times  pre-war.  the  result  being  that  the 
engineers'  problem  is  even  more  diflioult 
of  solution  than  that  of  their  shipbuilding 
collea"-ues.  We,  however,  hope  and 
believe  that,  within  the  next  few  months, 
builders  will  succeed  in  further  cutting 
their  prices  to  about  twice  pre-war  costs, 
when  a  renewal  of  orders  for  our  staple 
industry  must  inevitablv  come. 

The  price  of  coal  has  now  almost  reached 
reasonable  limits,  from  an  owners'  point 
of  view,  being  at  least  50  per  cent  cheaper 
than  six  months  ago,  with  the  resnit  thai 
practically  all  tramo  oil-burning  tonnage 
has  been  nerforce  obliged  to  reconvert  to 
coal  in  order  to  avoid  laying  up,  and  surely 
this  factor  should  be  an  object  lesson  to 
our  leading  oil  groups— that,  if  they  are 
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to  hope  to  retain  and  increase  their  fuel 
bunkering  business,  their  price  per  ton 
must  drop  to  not  exceeding  twice  the  cost 
of  coal  bunkers.  A  striking  example  of  the 
danger  of  lost  trade  to  tne  oil  groups  is 
that  practically  all  tankers,  outside  the^big 
companies,  have  been  likewise  forced  to 
return  to  coal  burning. 

We  consider  the  bottom  in  prices  has 
now  been  touched,  but  anticipate  a  con- 
siderable halt  and  many  months  yet  before 
the  improvement  is  visible  and  our  iocked- 
up  tonnage  can  be  released  in  any  large 
quantities. 

Australian  Shipping. 

The  Lloyd  Sabaudo  Co.,  which  is  run- 
ning a  line  of  Italian  steamers  to 
Aus'tralia,  has  opened  an  office  in  Sydney, 
through  which,  according  to  Renter, 
future  business  will  be  conducted,  instead 
of  by  local  agents,  as  heretofore.  _ 

The  trawling  industry  is  to  be  given  a 
trial  at  Hobart.  If  current  experiments 
are  successful  a  company  will  be  floated 
and  suitable  vessels  purchased. 

The  Launceston  Marine  Board  is  m  need 
of  a  hopper  barge  for  use  on  the  Tamar 
liver  The  lowest  price  quoted  m  London 
for  a  second-hand  vessel  was  £20,000,  while 
a  Scottish  firm  offered  to  construct  a 
barge  for  £28,350,  delivered  on  the  Clyde 
in  6|  months.  So  far  no  action  has  been 
taken  bv  the  board. 
German  Canal  Company  Founded. 

A  company  for  the  construction  of  the 
Rhine-Maine^Danube  Canal  was  founded 
recently  at  Munich  with  a  capital  of 
Mk.200, 000,000.  It  is  estimated  that  the 
waterway  will  take  20  years  to  comp.ete^ 
It  will  be  made  'available  for  ships  of  i,fc>UU 
tons  and  will  provide  a  connecting  link 
between  the  North  and  Black  Seas.  ine 
Central  and  Bavarian  Governments  indus- 
trial, banking  and  shipping  circles  are 
represented  on  the  board  of  directors. 
German  Shipbuilding. 

\  message  from  Hamburg  to  the 
Lokalanzeiger  says  that  the  35,000  ton 
twin-screw  steamer  Columbus,  buut  at  the 
Schichau  yards  at  Elbing  and  originally 
intended  for  the  Norddeutscher  l^loyd,  has 
reached  Hamburg  after  a  stormy  voyage. 
At  the  beginning  of  the  new  year  the 
Columbus  will  leave  for  England,  where 
it  will  be  handed  over  to  the  British 
Government.  The  Bismarck,  the  largest 
ship  in  the  world,  now  lying  in  the 
Blohm  und  Voss  yards,_will  meet  with  the 
same  fate  on  completion  m  March  or 
Vpril  The  Norddeutscher  Lloyd,  accorn- 
ino-  to  Renter,  has  already  ordered  a  ship 
to'take  the  place  of  the  Colnmbus.  This 
vessel  is  to  be  placed  in  1923  on  the  New 
York  service. 
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Dust  Cot lectors. —Messrs.  A.  E. 
Harris  71  Finsbury  Pavement,  London, 
E  C  2  '  specialise  in  dull  collecting  plant. 
Various  methods  have  been  introduced  for 
dealing  with  the  problem,  and  tor  the 
patent  filter  dust  collector,  described  m 
a  new  loose-leaf  cataloigue  of  the  above 
finn  a  hisb  degree  of  perfection  is 
claimed.  The  filter  consists  of  a  woo^l  ot 
steel  casing  divided  into  rompartments  m 
which  are  a  number  of  filter  tubes  mad ^ 
of  filter  cloth.  The  operation  consists  of 
the  suction  produced  in  the  filter-casing  by 
a  fan  which  is  connected  to;^  the  filter  by 
means  of  pipinQ-  and  draws  the  dust-laden 
air  into  the  tubes.  The  power  required  to 
diive  the  collector  is  less  than  1  h.p. 


Auxiliary  Insurances.  J 

Everybody,  or  almost  everbody,  carries 
insurance  of  some  kind,  either  insurance 
of  his  own  life,  or  insurance  of  his  house- 
hold goods,  of  factories,  or  stock,  against 
fire.    The  man  who  insures  his  life  knows 
exactly  what  his  policy  is  worth  in  case  of 
his  death.    His  fire  policy  is  for  a  stated 
amount,  and  he  knows  the  relation  that 
amount  bears  to  the  value  of  his  property. 
But  an  ordinary  fire  insurance  policy  has 
limitations,  and  it  cannot  be    too  often 
brought  home  to  property  owners  that  it 
does  not  cover  the  whole  loss  which  a  fire 
may  cause.    A  fire  policy  gives  compensa- 
tion for  the  loss  of  the  building  and  its 
contents,  but  it  does  not  provide  compensa- 
tion for  the  costly  temporary  expedients 
which  have  to  be  resorted  to  during  the 
time  the  new  building  is  being  erected  and 
equipped.      In  the  standard  work  "The 
Law  Relating  to  Fire  Insurance"  (Wel- 
ford  &  Otter  Barry)  it  is  laid  down  that 
"  the  object  of  the  policy  is  to  indemnify 
the  assured  against  the  loss  of  the  subject 
matter  of -insurance,  and  a  loss  which  is 
merely  consequential  on  the  loss  of  the 
subject  matter  is  not  within  its  scope." 
It  is  clear,  therefore,  that  in  order  to  make 
fire    insurance    complete  "consequential 
loss"  or  "  loss  of  profits"  insurance  must 
be  added  to^  cover  loss  of  profits,  standing 
charges  and  increased  costs  arising  out  of 
the  destruction  or  damage  of  the  premises, 
whatever  they  may  be,  by  fire. 

Third-party  insurance. 

Another  somewhat  neglected  form  of 
liability  which  should  always  be  ^covered 
by  insurance  attaches  to  all  owners  of 
property,  and  that  is  third-party  risks. 
The  possibility  that  some  innocent  person 
may  be  injured  by  means  of  the  landlord's 
property  is  very  real.  For  example,  n; 
faulty  chimney-pot  or  coping  stone  ma> 
be  displaced  during  a  storm  and  fall  or 
someone  in  the  street  with  disastrous  con- 
sequences. (This  actually  happened  dur 
ing  the  last  few  days).  A  roof;  or  flooi 
may  give  way  and  fall  upon  peop.e  m  th( 
building,  and,  provided  they  are  lawlull: 
upon  the  premises,  the  liability  for  injur; 
falls  upon  the  landlord.  The  landlord  i 
not  by  virtue  of  his  insurance  police 
relieved  of  his  responsibility  to  keep  th 
premises  in  proper  repair,  but  if  he  takel 
reasonable  care,  his  pocket  will  be  save.i 
much  extra  expense  in  case  of  accidenti 
A  case  which  was  tried  in  court  recenti! 
demonstrated  the  unexpected  way  in  whici 
third-party  claims  may  arise.  A  pedes; 
trian  acciclentallv  uncovered  a  street  coi: 
hole  by  displacing  the  iron  cover  _  aft cj 
catchin"'  the  i>oint  of  his  walking  stick  n 
one  of  the  ventilating  holes.  A  lady  h:v 
fallen  down  the  hole,  sustaining  pei-soni 
injuries,  and  the  Lord  Chief  .Tustice  hel 
that  a  person  who  owned  a  cellar  Mnth  : 
o-rating  in  the  pavement  was  cpmmittin 
a  nuisance  and  was  negli<"ent  if  he  allow, 
the  srating  to  be  leinoved  and  remai, 
uno-uarded.  j 
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INTERNAL-COMBUSTION  ENGINES. 

170,439.— Austin  Motor  Co.  Ltd.,  and  A.  J.  W. 
Hancock,  Longhridse  Works,  Northfield,  Birming- 
ham.—August  12,  1920.— The  exhaust  gases  issuing 
from  the  ports  are  conveyed  by  a  pipe  G  to  a 
passage  c'  in  the  interior  of  the  induction  manifold 
C  while  the  carburetted  air  before  entering  the 


manifold  C  passes  through  a  pipe  d'  in  the  exhaust 
manifold  D.  A  charge  from  a  petrol  carburetter 
may  be  admitted  through  port  at  starting.  The 
exhaust  may  escape  at  cP  when  not  required  to 
heat  the  inlet  manifold.  The  relative  position*  of 
the  heating  and  heated  pipes  may  be  reversed. 

COUPLINGS. 

170,448. — Leeds  Forge  Co.  Ltd.,  Leeds,  and  H. 
N.  Gresley,  Avenue  House,  Doncaster. — August  18, 
1920. — In  an  arrangement  whereby  the  adjacent 
ends  of  two  railway  or  like  vehicles  are  supported 
upon  a  common  bogie,  as  described  in  Specifications 
4512/07  and  17147/10,  the  two  ends  are  coupled 
together  by  means  of  a  coupling  pin  and  draw  l)ar 
associated  with  one  or  more  draw  springs.  The 
ends  of  the  vehicles  9,  9  have  brackets  5,  6  con- 
nected to  them.  The  bracket  5  consists  of  two 
jaws  16  between  which  fit  the  eye  18  of  the  draw 
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bar  19,  two  horns  12  which  bear  against  corre- 
sponding horns  13  of  the  bracket  6,  and  a  stej) 
bearing  11  which  engages  a  corresponding  recessed 
plate  10  on  the  bolster  4  of  the  axle  truck.  The 
base  of  the  bracket  6  overlaps  and  forms  a  bearing 
surface  with  the  base  of  the  bracket  5,  the  surface," 
being  lubricated  through  grooves  14.  The  draw 
bar  is  secured  to  one  vehicle  through  the  medium 
of  springs  20  and  the  other  by  means  of  the  pin  17 
and  bracket  5.  Longitudinal  movement  of  one 
vehicle  relatively  to  the  other  is  permitted  through 
-the  medium  of  the  draw  bar  19,   the  horns  13 


being  shaped  to  allow  this.  The  angular  move- 
ment of  the  vehicles  may  be  limited  by  the  buffer.^ 
on  the  vehicles  or  by  chains  connecting  the  adjacent 
vehicles. 

EXPANDING  PULLEY  GEARING. 

170,115.— R.  Mires,  17,  Gayfield  Square,  Edin- 
burgh.— July  15,  1920. — Variable-speed  belt  geai- 
ing  comprises  an  intermediate  double  pulley 
mounted  upon  tubes  upon  a  spindle  c,  which  is 
moved  transversely  to  vary  the  speed  by  pedal 
action,  being  slidably  mounted  in  a  frame  7i 
adapted  to  be  clamped  in  position  on  a  vehicle. 
The  outer  flange  b  is  integral  with  an  inner  tube 
a  upon  which  the  outer  flange  e  of  the  other  pulley 
is  screwed  and  secured  by  a  nut  /.     In  one  form 


FIG. I. 


FIG. 2 


the  mating  flanges  /(,  i.  Fig.  1,  are  respectively 
integral  with  and  secured  upon  an  outer  tube  g, 
which  slides  upon  the  tube  a  as  the  spindle  c  is 
moved  to  vary  the  speed.  The  tubes  a,  g  are  con- 
nected by  a  screw  working  in  a  slot  k.  The 
pulley  c,  (,  which  receives  power  from  the  engine- 
driven  belt  p',  is  fitted  with  a  loose  ring  /  to  dis- 
connect the  drive  iit  lowest  speed.  In  another 
form  shown  in  Fig.  2,  the  tube  g  is  divided  and 
the  flanges       i  are  thrust  apart  by  a  spring  r. 

RECIPROCATING  PUMPS. 

170,374.— J.  Stone  &  Co.  Ltd.,  Deptford,  and 
W.  Dow,  118,  Kilmorie  Road,  Forest  Hill,  both 
in  London. — July  16,  1920. — A  double-acting  pump 
comprises  a  barrel  b  and  suction  and  delivery 
ducts  f,  d  parallel  to  the  barrel  and  preferably 
integral  therewith.    A  removable    end    plate  q, 


having  a  chamber  s  open  to  tlie  duct  c,  carries  a 
suction  valve  f  for  one  end  of  the  barrel,  and  a 
removable  plate  t  carries  suction  and  delivery 
valves  M,  V  for  the  left-hand  end  of  the  barrel,  and 
a  delivery  valve  w  for  the  right-hand  end.  The  plate 
t  is  enclosed  by  a  removable  cover  6  formed  with 
suction  and  delivery  chambers  z,  4  separated  by  a 


partition  7.  The  piston  /  is  actuated  by  a  hand- 
lever  /,  the  handle  of  which  may  be  adjustably 
mounted  on  the  squared  end  of  the  lever  spindle. 
The  covers  q,  6  may  have  end  flanges  to  enable  the 
pump  to  be  mounted  in  either  vertical  or  horizontal 
position. 

LOCKNUTS. 

170,411.— A.  Charlton,  2,  Lord  Street,  Keighley. 
Yorkshire. — July  23,  1920. — A  lock-nut  consists  of 
two  parts  2,  3  having  respectively  a  recess  and 
corresponding  projection  formed  on  their  meeting 
faces,  and  a  curved  arm  4  is  pivoted  in  the  recess 
in  the  part  2  to  co-operate  with  a  cam-groove  g  in 
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the  projection  on  the  part  3.  The  arm  4  has  a  pivot 
6  which  occupies  an  axial  hole  in  the  part  2, 
and  the  inner  face  of  the  curved  portion  has 
grooves  c  corresponding  to  the  threads  of  the  nut. 
To  lock  the  nut,  the  part  3  is  given  a  partial  turn 
relative  to  the  part  2,  and  the  grooved  arm  4  is 
jammed  against  the  threads  of  the  bolt  by  the 
action  of  the  cam-groove  g. 

CASTING  METALS. 

170,677. — J.  E.  Hurst.  Moorlands,  Tintwistle, 
Hadfield,  Cheshire.— July  28,  1920.— Metal  moulds 
used  in  centrifugal  casting  machines  are  prepared 
for  use  by  applying  to  the  rapidly  rotating  mould 
a  powdered  substance  or  mixture  that  melts  to 
form  a  thin  viscous  flexible  skin  or  film  on  the 
surface  of  the  mould  at  a  temperature  somewhat 
below  the  casting  temperature.  The  film  has  a 
comparatively  low  thermal  conductivity.  One  or 
more  of  the  following  salts  may  be  used,  a  chloride, 
nitrate,  silicate,  aluminate,  fluoride,  borate, 
sulphate,  or  carbonate,  with  or  without  metallic 
oxides  as  lead  oxide,  or  boric  acid  may  be 
employed.  The  melting  point  of  the  material 
should  be  between  650  deg.  Cen.  and  850  deg.  Cen. 
for  use  in  connection  with  cast  iron. 

STEAM  GENERATORS:  HEATING  WATER. 

170.069. — P.  St.  Ci.  Kirke,  Parliament  Mansions, 
Victoria  Street,  Westminster,  and  Bristol  Aero- 
plane Co.  Ltd.,  Filton  House,  Bristol. — July  7, 
1920. — A  steam-boiler  or  water-heater  which  the 
furnaces  gases  travel  along  water  tubes  arranged  to 
form  the  sides  of  flue  passages,  as  described  in 


Specifications  160,205  and  161,486,   has  its  tubes 

arranged  in  rows,  the    centres    of    the  tubes  in 

adjacent  rows  being  at  the  corners  of  triangles. 

Helical  cores  c  may  be  fitted  in  the  flues,  as 
described  in  Specification  160,205. 
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ARTICLES  FOR  SALE. 


PEERLESS  4-TON.— Good  running  order,  £250  cash. 
Will  sell  or  exchange  fir  'J'imber  suitable  for  Housp 
Building,  and  quantify  (jalvauised  Corrugated  Sheets. — 
W.  Dives,  16,  Hawthdi  iie  Road,  Sittingbourne. 

MACHINE  TOOL  DESIGNS,  WORKING  DRAW- 
INGS, TRACINGS,  to  client's  .specifications  or 
rough  sketches.  Efficient  work.  Low  lates. — Edward 
WoRiHiNGTON,  141,  Deane  Road,  Bolton. 

ON  SALE.— VERTICAL  STEAM  ENGINE  by  Butter- 
worth,  Albert  Street,  Manchester,  5  in.  cylinder 
boi-e,  10  in.  stroke ;  in  excellent  working  order.— 
John  Hbtwood  Limited,  121,  Deansgate,  Mauche.ster. 


ON  SALE.— LINK  SHAFTING,  3  in.  diameter,  83  ft. 
with  Couplings  ;  one  pair  Mitre  wheels  and  bracket 
fitted  to  column,  eight  brackets  and  bearings  to  fit 
columns.  May  be  had  chenp.— .loHN  Heywood  Limiikd, 
121,  Deansgate,  Manchester. 

ON  SALE.— 45ft.  2Jin.  SHAFTING,  with  bearings, 
etc.- — one  wall  bracket  and  bevel  wheel  ;  also  twelve 
2 in.  COUNTERSHAFTS,  about  eight  feet  long,  with 
hangers  and  plummer  blocks,  cone  and  pl;iin  pulleys,  etc. 
— John  Hktwood  Limited.  121,  Deansgate,  Manchester. 

/■  BUCKS,  Hack  Sawing  Machines,  Vices,  Pillar  and 
v;  Bench  Drills,  Small  Tools,  Files,  Hack  Saw  Blades, 
Drills,  Milling  Cutters,  etc.  ;  also  Second-hand  Lathes, 
Drilling  Machines,  Chucks,  Headstocks,  Faceplates, 
Pulleys,  Shafting,  Change  Wheels,  etc. — W.  Bkkalet 
&  Co.  Ltd.,  Russell  Street,  Sheffield. 


ARTICLES  WANTED. 

rpHE  Editor  of  the  Enfjineering  World  DESIRES 
1  CONTRIBUTIONS.  Special  remunerative  rates 
for  aouud  Technical  and  Practical  Articles. — Address 
Editor,  Engintering  World,  121,  Deansgate,  Manchester. 


PATENT  AGENTS. 


INVENTORS  ADVISED  FREE.  Write  for  Free  Hand- 
l  book. —  B.  T.  King,  Director  King's  Patent  Agency 
Lt<l.,  Reg.  Patent  Agent,  l46a,  Queen  Victoria  Street, 
London,  E.G.    35  years'  reference. 


CALVERT'S 
MECHANICS' 
ALMANACK. 


Price  6d.  Net.   Post  free  8d. 


Invaluable  to  Students  in  the  Mechanical, 
Electrical,  Gat,  Engineering,  Building 
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Sold  by  all  Newsagents  and 
Booksellers. 


ENGINEERS'  PATTERNS. 

GEAR  CUTTING. 
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ELLIS  &  SHAW  LTD., 
104,  High  Holborn,  London,  W.C.I. 


Telegrams : 
Ewaslrucel,  Westceiit,  London. 


Telephone  : 
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Education  Costs. 


Nobody  disputes  the  fact  that  there  is  a  great  need  for  drastic  reduction  iu  iialio'ual 
exijeuditure.  All  agree  iu  principle,  but  eac)'.  section  thinks  it  should  be  the  otlier 
fellow's.  deiDartnient  that  .should  bear  the  loss.  Lately  we  have  had  the  general  public, 
taking  part  in  the  discussion,  and  in  consequei  ce  there  has  been  a  lot  of  frothing  and 
uothingTiessi  that  is  destructive  rather  than  heir^jful. 

For'  example,  oiu  system  and  piesent  curriculuiu  of  education  has  been  most 
violently  attacked.  Although  we  do  not  agree  with  99  pei  cent  of  what  has  been 
said,  we  do  think  that  in  cea"tain  instances  better  returns  for  the  money  expended 
could  be  secured.  The  small  amount  of  wrong  has,  however,  been  magnified  veiA" 
considerably. 

Practical  organisation  is  absolutely  essential.  Is  it  too  much  to  hope  that  our 
univ'r^^ities  and  colleges  can!  be  run  on  exa(  o  business  lines.  Our  knowledge  of 
certain  technical  colleges  leads  us  to  believe  tlat  there  is  not  only  waste  of  money, 
but  waste  effort.  Of  coaiise,  we  have  been  taught  for  years  to  keep  our  hairds  off 
academic  orgaiiisations,  and  it  is  only  comparatively  recently  that  the  practical  man 
has  been  called  in — in  an  advisory  caijacity  — toi  help  plan  the  courses  of  studies. 
Why  not  utilise  him  also  on  the  expenditure  side. 

The  grant  to  the  universities  of  the  North,  of  England  is  threatened,  or,  at  any 
rate,  a  big  cut  is  pro|josed.  These  universities  of  liirmiogham,  Durham,  Leeds, 
Liverpool,  Manchester  and  Sheffield  provide  the  industrial  north  with  trained 
leaders  and  workers.  They  train  chemists,  physicists,  steel  experts,  civil,  mechanical 
and  electrical  engineers,  architects,  farmers,  colliery  managers,  metallurgists,  textile 
managers,  gas  engineers,  dyers  and  leather  trjnle  expei'ts. 

We  cannot  afford  to  ignore  the  claims  ,>f  the  universities,  and  all  that  any 
reasonably-minded  person  will  demand  is  a  ]  .oper  return  for  the  money  expended. 
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SHIPBUILDING  CRISIS. 


The  depression  may  be  at  the  bottom,  and 
there  inay  be  signs  of  improvement,  but 
there  is  little  likelihood  that  the  ship- 
building industry  will  get  back  to  its  pre- 
war condition  for  some  considerable  time 
yet.  At  least  half  of  (mr  shipyard 
workers  are  unemployed.  Many  yards  are 
on  short  time,  and  some  have  closed  down 
until  building  becomes  a  profitable  pro- 
position again.  Elsewhere  in  this  journal 
om-  Labour  Correspondent  pirts  the  case 
against  further  wage  reductions,  but  it  is 
generally  agreed  that  before  the  industry 
can  get  on  its  feet  again  there  will  have 
to  be  a.  further  reduction  in  production 
costs.  How  is  that  reduction  going  to  be 
brought  about?  It  is  stated  there  has 
been  a  reduction  in  costs  of  fully  '25  per 
cent  during  the  last  year ;  the  workers  are 


tlo  ig  more  work  per  hour  than  they  were 
at  the  beginning  of  1921,  and  this  is  cer- 
tainly a  much  better  way  to  reduce  costs 
than  to  lower  wages.  It  is  grossly  unfair 
to  suggest  that  employers  are  seeking  to 
reduce  wages  simply  to  lower  the  standard 
of  living  of  the  workers ;  they  are 
governed  by  economic  facts,  and  must 
lower  their  prices  to  attract  customers. 
A  wage  conference  now  shoidd  not  be  so 
much  a  fight  about  reductions  as  a  con- 
sidtative  conference  for  the  purpose  of 
discussing  how  economies  can  be  effected. 

Shipbuilding  costs  at  the  present  time 
are  over  t^  ice  what  they  were  in'1913,  and 
although  orders  for  a  few  cargo  vessels 
may  be  placed,  there  will  be  few  important 
orders  until  costs  are  reduced  30  or  ttO  per 
cent  more.  This  is  the  only  way  in  which 
foreign  and  home  shijiowners  will  be 
induced  to  build.  Freights  are  so  low 
n^vv  that  owners  cannot  atford  to  build 
new  tonnage.  When  a  ship  is  launched 
there  is  no  new  keel  laid  down.    We  need 


not  fear  foreign  competition  if  we  can 
reduce  costs.  The  United  States,  about 
which  so  much  was  prophesied,  does  not 
count  now.  But  when  we  consider  that 
despite  the  fact  that  there  have  alreadj- 
been  considerable  reductions  in  wages,  that 
steel  plates  have  dropped  in  price  from 
■£26  per  ton  to  £10  10s.  per  ton,  that  coal 
and  transport  costs  have  been  greatly 
reduced,  and  yet  Messrs.  Thrner,  Davidson 
&  Co.,  shipbrokers,  calculate  that  an 
ordinary  tramp  steamer  cannot  be  com- 
jileted  for  less  than  £12  a  ton,  whereas 
new  tonnage  has  recently  changed  hands 
at  £<S  a  ton  and  second-hand  steamers  from 
£3  10s.  to  £6  a  ton,  it  is  evident  that 
further  economies  will  have  to  be  effected. 
The  world  is  not  overstocked  with  ships, 
but  even  were  thei'e  a  speedy  revival  of  our 
expoi't  trade  old  tonnage  would  not  be 
scrapped  while  new  tonnage  costs  so  much. 
L  is  a  question  that  calls  for  the  co-opera- 
tion of  evei';\'  one  in  the  industry  and 
probably  for  g-reat  sacrifices. 


I 
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MOLYBDENUM  STEEL. 

The  United  States  p-ossesisesi  the  largest 
known  clejwsits  of  molybdenum  ores,  but  is 
lelatively  poor  in  liigh-gi-ade  deposits  of 
some  otliei"  impoataut  alloying  eleinients 
used  in  alloy  structuial  steels,  sucli  as 
automobile  steels,  says  tke  fedpial  Bureau 
of  Mines.  Nickel,  clironiiuni,  and 
vanadium  are  the  standbys  in  present-day 
alloy  steels'. 

According- to  tests  made  by  Messrs.  H.  C. 
Chandler  and  C.  H.  "Willis,  given  wide 
publicity  by  producers  of  molybdenum, 
that  element  as  an  alloying  material  ranks 
with  nickel,  chroinium,  and  vanadium  in 
preparing-  steel  of  high  quality.  Molyb- 
denum steels  found  some  use  during  the 
war,  but  their  jaaoduction  thereafter 
almost  ceased . 

A  cominehensive  series  oi'  molybdeuunr 
steels,  and  of  other  steels  for  compaiison, 
has  been  made  in  the  electric-furnac-e 
laboratory  of  the  departinent  of  ehemistiy 
at  Cornell  University,  and  rolled  at  the 
Halcoanb  Steel  Co.  plant,  a-nd  test  bars 
were  machined,  heat  treated,  and  given 
tensile  and  fatigue  tests  in  the  shops  and 
laboratories  of  the  Sibley  School  of 
Mechanical  Engineering'  at  Cornell 
University. 

Attention  has  been  paid  to  the  effect  of 
molybdenum  o]i  the  critical  cooling  ranges 
of  steel. 

These  investigations  are  well  under 
way,  though  much  of  the  fatigue-testing 
work  remains  to  be  done.  Since  it  Avas 
begun,  a  gooid  deal  of  infoinration.  all 
favourable  to  molybdenum  steel,  has  been 
published  by  steelmakers,  but  very  little 
lias  been  published  on  impact  tests  and 
nothing  on  fatigue  tests.  This  work 
should  add  materially  toi  the  kuoAvledge  of 
the  i)ro])ei'ties  of  these  steels. 

Ceiium  compounds  are  a  bye-inoduct  of 
the  gas-mantle  industry.  The  woik  on 
ceiium  steels  has  been  carried  along  with 
that  on  molybdenum  steels  and  in  a 
similar  inanuer.  It  has  been  estaldis.hed 
that  cerium  can  exert  a  desulphurising 
action.  There  are,  however,  some  difficul- 
ties in  the  preparation  oif  these  steels,  and 
110'  final  conclusions  can  yet  be  drawn  as 
to'  their  value. 

The  effect  of  the  addition  of  ctrium  to 
various  mm-feirous  alloys  is  also  being- 
tried. 


GERMAN  MEASURING 
INSTRUMENTS. 

The  inventive  genius  of  Germany  has  been 
stimulatd  by  defeat.  Not  only  in  toy- 
making  and  in  the  producion  of  luxuries 
have  the  Germans  excelled  during  the 
last  three  years,  but  also  in  every  dei)art- 
nient  of  engineering.  A  very  considerable 
proportion  oif  patents  applied  for  and 
granted  each  week  are  the  work  of 
Germans.  The  change  in  economic  con- 
ditions have  made  it  essential  to  adopt 
new  appliances  and  devices  i]i  order  to 
reduce  production  costs.  We  are  some- 
times inclined  to  ihink  that  the  German's 
sole  eonsideratiou  is  cheapness,  and  that 
quality  is  ig-nored,  but  it  is  not  so.  Much, 
if  not  most,  of  the  work  that  is  being 
exported  by  Germany  is  of  a  very  higli 
quality  indeed. 


ENGINEERING  WORLD. 

Our  attention  has  recently  been  drawn 
to  many  ingenious  devices  for  measure- 
ments, including-  innovations  that  are 
adaptable  to  existing  instruments  and 
greatly  in(-rease  their  iu  i-uracy  and,  conse- 
(luently,  their  value.  ll  is  inn  necessary  1" 
labour  the  iinpoi  lance  of  perfe(-tion  in  jwe- 
cision  instruments  at  the  present  day;  there 
has  been  a  great  advance  made  in  tbis 
lespect  during-  the  last  twenty  years,  for 
which  no  doubt  the  develojnnent  of  the 
internal-combustion  eng*ine  has  been 
greatly  responsible.  It  is  well,  of  course, 
to  reanembei-  that  if  German  hinis  are  con- 
tinually impro\  ing  on  old  designs,  so  also 
are  British  firms.  Modified  and  improved 
types  of  gauges  are  continually  being 
exi)erinrented  with. 

A  contemporary  lecently  gave  details  of 
some  of  the  latest  German  inventions, 
including  compasses,  depth  gauges,  etc. 
In  a  deptlh  gauge  made  by  Carl  Zeiss,  Jena, 
it  is  possible  to  measure  any  depth  of 
iiuevenness  which  cannot  be  effected  by 
an  ordinary  gauge.  The  blade  of  the 
gauge  is  in  a  slanting-  position,  thus  a 
chambered  core  can  be  easily  measured, 
the  opening  in  the  stock  being  so  arranged 
that  the  reading-  is  always  correct,  no 
matter  to  what  angle  the  blade  of  the 
gauge  is  inclined.  This  same  firm  have 
introduced  "  coniposable  "  inside  micro- 
meters. t)nly  one  micrometer  and  six 
extensions  aie  necessary  for  the  whole  set. 
sufficient  to  measure  from  50  mm.  to 
'JOO  mm.  For  a  measuring-  distance  up 
to  150  mm.  three  extensions  are  sutbcienl. 

Many  of  the  piecision-measuiing  intru- 
ments  do  not  dilfei'  at  all  in  principle,  and 
:wme  of  them  only  in  almost  unimportant 
detail  from  those  with  which  most  en<2i- 
neers  are  familiar.  This  applies  to  a 
bevel  jirotractor,  which  has  no  unique 
feature  of  im])ortanee,  and  also  to  thread 
gauges. 


MULTIPLEX  TELEPHONY 
DEMONSTRATED. 

To  have  two'  couversations  going  on 
simultaneously  over  one  telephone  wiie, 
with  no  interferenge,  woaild  seem  a 
phenomenon  to  the  lay  mind,  but  that  is 
actually  what  took  place  in  a  demonstra- 
tion before  the  Canadian  Independent 
Telephone  Association  meeting  at  Toronto. 
Two  members  of  that  (irganisation  talked 
over  one  wire  through  one'  set  of  'jihones; 
two  others  talked  over-  the  same  wire 
thiO'Ugh  another  set,  and  neither  jiair  could 
here  the  other.  Prof.  Charles  A.  Culver, 
Ph.D.,  radio  engineer  for  tlie  Canadian 
Independent  Telephone  Co.,  startled  those 
present  by  telling  tliein  it  was  possible  to 
carry  on  seven  conversations  oiver  one  wire 
ai  the  same  time,  and  further,  that  ])ower 
lines  carrying  thousands  of  volts  could  be 
ultilised  as  long  distance  telephone  lines. 

Cbmnionly  known  as  wiied  wireless,  the 
new  invention,  according'  to  Dr.  Culver, 
A\()uld  be  better  named  multiplex  tele- 
])]iony.  The  piofessor  stated  thai  the 
idea  had  passed  the  theoretical  stage  and 
was  in  actual  cinnmeicial  use  in  three 
l  ouutries,  (lieiniany,  Japan  and  the  United 
States.  Tbe  im])ortance  of  the  new  scheme 
w  hen  thought  of  in  i-elation  to  the  pos- 
sil)ilities  of  the  long  distance  ])ower  lines 
of  the  Hydio  Electric  Power  ('onmiission 
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throughout  Ontario  could  scaicely  be  ' 
over-estimated,  pointed  out  the  speaker.  ' 

Al  tile  concluding-  afternoon  session  the 
association  passed  a  resolution  favouring  | 
the  jietilionmg  of  the  Dominion  House  for  \ 
an  amendment  of  the  Railways  Act  that  : 
would  place  the  control  of  Ontario  tele-  i 
phones  in  the  hands  of  a  joint  board  com-  ■ 
posed  of  members  of  the  Dominion  and  ! 
])roviiicial  railway  boards,  such  board  to  j 
have  the  power  of  enforcing  its  orders  on 
Independent  and  Bell  systems  alike.  A 
motion  was  also  passed  asking  that  the 
(Jntaiio  Telephone  Act  be  so'  amended  as. 
to  permit  of  the  municipal  telphone  com- 
panies making-  temporary  loans  for  other  I 
than  constructing  purposes.  ' 

The  following  otficers  were  elected  ;  I 
Hon  president,  A.  McLean,  Paisley,  Out.  ;  ! 
president.  Dr.  F.  Uoutley,  Maple,  Out.  ;  | 
vice-president,  AnscmGroh,  Preston,  Ont.  ;  j 
secietary,  A.  Hoover,  Gieen  River; 
treasurer,  F.  D.  MacKay,  Toronto. 


QUEENSLAND'S  OIL 

RESOURCES.  I 

Mk.     The;()1)01{E,     Prime     Minister     of  i 
(Queensland,     recently     interviewed     the  j 
Commonwealth  Premier,  Mi.  Hughes,  at  t 
Melbourne,  with  reference  to  the  develop-  j 
nieut  of  the  (Queensland  mineral  oil  Indus-  I 
try.      He    proposed    that    the  Federal 
Government  should  co-opeiate  witih  the  ' 
State  Government  in  fuither  developing  i 
the  oil  bore  at  R(mia,  which  is  already  j 
giving  encouraging  results.    Mr.  Hughes  | 
suggested  an  arrangement  similar  to  that  \ 
of  the  Comnienwealtli  Oil  Refineries,  in  j 
which  the  Federal  authorities  have  two-  ' 
thirds  of  the  shares  and  the  Anglo-Persian  I 
(_)il  Co.  one-third.      This  proposal  is  now  j 
undei  consideration,  and,  meanwhile,  the 
State  Government  is  continuing  its  inves- 
tigations   at    Roma,    and    elsewhere  in 
Queenslaiid.    The  correlation  of  the  strata  : 
in  the  Roma  oil  bore  with  belts  outcrop-  i 
ping  on  the  surface  north  of  Roma  has  j 
been  sa  t  is  lactorily  achieved,  and  an  aver-  I 
age  dip  ot  100  ft.  in  the  mile  lias  been  ' 
found  to  hold  in  the  country  north  of  that 
town.     Five  years  ago  the  Government 
installed  some  oil-boring  plant   and  since 
th  en  many  thoirsands  of  pounds  have  been 
spent  in  boring  and  casing,  with  results 
that  have  at  length  jnoved  satisfactory. 


GYROSCOPE  INSTALLATION. 


A  gyioscopic  stabiliser  will  be  installed 
in  one  of  the  passenger  ships  of  the  United 
States  Line  as  a  result  of  a  series  of  con- 
ferences held  by  the  chairman  of  the 
United  States  Shipping  Board  in  Chicago. 
It  is  stated  that  the  instrument  will  allow 
the  removal  of  the  bilge  keels  affixed  to 
the  underbody  of  ships  to  jn  event  rolling 
and  thus  will  save  a])pi()ximately 
'^*,0()()  h.p.  while  exercising  the  fund  ion  ot 
the  keels.  The  vessel  in  wiiich  the  instal- 
lation will  be  made  has  no(  yet  been  deter- 
mined, but  i1  may  be  one  of  the 
unallocated  oJii  t1 .  shij)s  of  the  board 
M  hich  will  be  ))lace(l  in  this  service.  The  ' 
instrument  ^\-ill  be  12  ft.  in  diameler  and  I 
weigh  about  JOO  Ions.  It  will  revolve  j 
at  a  speed  of  850  i-evolutions  j)er  minute. 
I'hc  estimated  cost  of  inslallatiou  will  l)e 
about  150,000  dols. 
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ENC;  TNEERING    WORLD . 


Regenerative  Furnaces. 

The  diawino'  (Fig.  5)  shows  a  section 
through  n  standaid  reo-eneiativc  oven 
furnace. 

Tliis  furnace  works  on  natural  drauglit, 


( Continued  from  page  5,  January  7 ). 

necessary,  especially  when  handling  intri- 
cate and  expensive  tocls,  as  tkey  are  O'ften 
spoiled  in  heating  ot  during  cjuenching. 

The  furnace  (Fig.  6)  is  constructed  with 
two  chambers,  tlie  top  one  being  used  as  a 


Fie,  5. 


I.e.,  without  the  use  of  air  under  pressure. 
The  outer  casing  of  this  furnace  is  con- 
structed with  cast-iron  back,  front  and 
base  plates,  the  side  jianelling  being  of 
mild  steel.  The  casing  is  lined  thr<mgli- 
uut  with  good  ([uality  firebrick,  special 
ducts  and  ]iorts  being  built  in  as  sliown. 

Gas  is  supplied  to  the  furnace  thiougli 
a  gas  rail  "  A."  Tliis  rail  is  provided 
with  six  taps,  i.e.,  one  tap  to  eiich  burnei . 
Each  tap  is  prowided  with  a  jet  accurately 
drilled  to  pass  a  known  amount  O'f  gas  at 
the  town's  supply  jiressuie.  Each  jet  is 
inserted  into  the  tail  of  the  burner,  and 
air  is  injected  thiough  the  bui-ner  ends 
into  the  burner  mixing  tube.  The  amount 
of  air  injected  at  this  point  is  controlled 
by  an  adjustable  sleeve. 

The  mixture  passes  up  into  the  combus- 
tion chamber  of  the  furnace,  and  at  this 
point  meets  the  pieheated  air  supplied 
throngh  the  horizontal  ducts  "  "R."  This 
air  enters  the  ducts  at  the  front  of  the 
furnace,  and  is  adjusted  by  means  of  slid- 
ing louvres,  which  can  be  seen  on  the 
photogTaph  showing  the  exterior  of  the 
furnace  front.  The  products  of  combus- 
tion pass  underneath  the  floor  tile  around 
the  furnace,  and  finally  out  at  the  flue. 

This  type  of  furnace  has  been  used  for 
medium  tem]jeratiire  wiork,  say,  up  to 
1,000  deg.  Oen.  for  every  cionceivaible 
purpose,  and  was  in  great  demand  dui'ing 
the  war. 

Glass  annealing  is  a  delicate  operation 
for  which  this  furnace  has  been  succesf  ully 
used.  The  design  has  to  be  slightly  modi- 
fied, as  the  operation  extends  over  several 
days,  and  the  slighest  draught  is  suffi- 
cient to  spoil  a  c^uantity  of  valuable  work. 

Hardening  High-speed  Steel. 

High-s]ieed  steel  retjuires  a  furnace 
specially  constructed  for  the  hardening 
operatiou.    A  certain  amount  of  skill  is 


preheatei",  ])roductsi  of  combustion  jrassiug 
tluoaigh  this  from  the  bottom  one. 

The  doors  are  arranged  to  slide  ajjart 
from  the  centre  of  tiie  ai)eiture,  the 
handle  shown  on  the  left-hand  side  of  the 
casing  being  given  half  a  turn  for  a  full 
opening.  The  bui  nei  is  adjusted  tO'  work 
under  an  air  pressure  at  about  f  lb.  or 
ii  lb.  per  square  inch,  with  gas  at  the 
2  in.  water  gauge  pressure,  and  is  pro- 
vided with  dial  taps.  The  temperature 
leached  in  the  bo'ttom  chamber  is  over 
1,300  deg.  Oen..  and  the  top  one  900  deg. 
Vki\\.  to  1,000  deg.  Cen.  It  is  important 
that  a  leducing  atmosphere  be  maintained 
in  the  chambeis  during  heating,  otherwise 
the  lools  will  be  scaled ;  some  hardeners 
powder  boiax  over  the  tool  to  give  it  a 
I)rO'tecting  coat,  but  if  the  gas  and  air  are 
propeily  mixed  in  the  burner,  and  an 
excess  of  gas  is  admitted,  no  scaling  takes 
jilace. 

We  might  mention  in  practice  that  one 
generally  assumes  a  reducing'  atmosphere 
when  the  flames  project  a  little  from  the 
top  flue  pipe.  It  will  be  obvious  that  tools 
should  be  queiiched-off  as  soon  as  they  are 
withdrawn  from  the  chamber,  otheiwise 
they  will  oxidise  outside  the  furnace,  when 
hot,  ([uite  raiiidly. 

To  harden,  the  tool  is  ]ilaced  in  the  top 
chamber  and  slowly  heated  toi,  say,  950 
deg.  Cen.  ;  it  is  then  quicklv  transferred  to 
(he  lower  chamber  and  rapidly  heated  to 
tire  hardening  temperature,  which  varies 
slightly  with  the  various  makers'  steel, 
l;ut  is  somewhere  aborit  1,200  or  1,250 
deg.  Cen.  The  tool  is  held  in  long  tongs, 
or,  if  a  milling  cutter,  it  may  be  placed 
on  the  end  of  a  rod,  and  moved  round  to 
ensure  even  heating.  The  doors  are  closed 
togther  as  nearly  as  possible,  and  the 
hardener  watches  the  temperatuie  through 
smoked  glasses.  The  tool  is  readv  when  the 


brightening  point  is  reached,  and  it  should 
be  then  withdrawn  and  air-cooled  or 
quenched  in  a  salt  known  at  "  Feusalt," 
or  in  oil.  Great  care  must  be  taken  not  to 
•burn  or  melt  the  edges  of  the  cutter,  as 
this  is  easily  done  at  the  temperature  at 
which  the  hardener  is  working.  A  slowly 
heated  tool  (or  one  that  has  been 
"  soaked  ")  shows  a  coarse  fracture, 
wheieas  the  normal  break  has  a  very  fine 
grain. 

Special  salt  baths  for  quenching  high- 
speed steel  tools  are  popular  in  many  haiv 
dening  shops.  The  salt  known  as 
"Feusalt"  melts  about  200  deg.  Cen., 
this  is  heated  in  a  bath,  the  tools  being 
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quenched  out  in  the  ordinary  way ;  they 
leave  the  bath  at  200  deg.  and  are  not  so 
lialile  to  crack  as  when  they  are  rapidly 
l  ooled  down  to  atmospheric  temperatures. 

An  even  temperature  is  the  first  essen- 
tial foi-  most  of  the  operations  for  which 
this  furnace  is  required,  and  by  this,  com- 
bined with  a  good  "  soaking  "  heat, 
annealing  is  successfully  carried  out.  The 
furnace  is  particularly  suitable  for  rais- 
ing case-hardened  and  carbon  steel 
articles  to  the  hardening  temperature,  and 
has  a  very  wide  field  of  application  in 
motor  car  work. 

We  are  indebted  to  Messrs.  .John  Wright 
&  Co.,  of  Essex  Works,  Birmingham  (asso- 
ciated with  Radiation  Ltd.,  Furnace 
Dept.),  for  much  of  the  information  in  this 
article. 
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DRILLING  LONG  HOLES 
THROUGH  ARMATURE  SHAFTS. 

TiiK  (iifticiilty  of  (hilliDg  small  rleep  holes 
and  to  prevent  tlie  drill  from  wandcrin{j 
to  one  side  is  well-known  and  needs  no 
further  comment,  only  that  most  engineers 
have  met  with  this  trouble  and  solved  it 
successfully  in  various  ways ;  the  best 
known  is  that  of  revolving  (if  possible) 
the  work  the  opposite  way  to  the  drill. 
The  following  was  our  way  of  overcoming 
the  trouble.  Our  shop  was  a  small  one 
and  we  had  at  that  moment  a  big  Govern- 
ment contract  for  small  A.O.  generatois 
for  wireless  sets  for  aircraft.  Fig.  1 
shows  the  arnnriure  spindle  which  had  a 
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4  in.  diameter  right  lluough  the  entire 
length,  which  was  api)roximately  7  in. 
long.  We  tried  drilling  the  sj^indles  in 
the  lathe,  but  the  result  was  not  satisfac- 
tory as  the  hole  did  not  come  oxit  concen- 
tric with  the  outside  diameter  at  the  far 
end ;  we  finally  hit  on  the  idea  of  rotating 
the  job  as  well  as  the  drill.  Fig.  2 
illustrates  how  we  set  about  it;  while 
there  is  nothing  original  in  the  method, 
still  the  application  of  (he  melhod  may  he 
of  interest. 

An  ordinaiy  upright  pillar  di-ill  with 
the  usual  circular  work  table  was  used,  the 
headstock  of  a  plain  dividing  head  A  was 


division  plate  was  removed  from  the  end 
of  the  dividing  head  spindle  and  a  small 
flanged  pulley  C  was  substituted.  The 
next  point  was  how  to  drive  the  work 
thus  fixed  in  the  dividing  head,  but 
fortunately  we  had  in  our  Avorks  a  number 
of  small  electric  nrotors  ^h.p.,  which,  by 
the  way,  was  one  of  our  standard 
products ;  this  was  bolted  on  to  a 
small  wooden  packing-case  without  a. 
lid  which  was  secured  to  the  floor- 
ing In-  a  couple  of  coach  screws, 
Ihe  motor  being  about  J?  ft.  away  from  the 
drilling  machine,  and  the  diameter  of  the 
flanged  pulley  C  was  such  as  to  give  a 
work  speed  of  200  revolutions  per  jninute. 
Fig.  2  explains  the  whole  lay-out  fully. 
This  idea  was  veiy  successful,  no  further 
trouble  being  experienced  regarding  the 
non-concentricity  of  the  holes  through 
the  spindle.  A  temporary  motor-starter 
was  rigged  up  on  the  unoccupied  portion 
of  the  Avork  table,  thus  enabling  the 
operator  to  control  all  movements  without 
having  to  move  away  from  the  drilling 
machine. 


TAP-CUTTING  WITH  SINGLE 
POINT  TOOL. 

It  is  highly  desirable  in  thread  cutting 
to  have  the  treads  of  true  shape.  It  is 
still  more  a  primary  thing  to  have  the 
threads  to  run  true^ — that  is.  truly 
parallel  Avith  each  other.  Any  ' '  drrmken- 
ness  "  of  the  threads  is  going  to  increase 
the  difficulty  of  tapping  veiy  much. 
Instead  of  cutting  freely  and  SAveetly,  the 
faulty  threads  will  set  up  friction  and 
probably  tear  the  threads  in  the  nut. 

The  tap  made  for  use  in  a  machine 
is  still  more  sensitive  to  these  defects  than 
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bolted  on  to  an  angle  bracket  B  Avhich 
in  turn  Avas  bolted  on  to  the  circular  Avork 
table,  see  Fig.  2,  a  three-jaAv  self-centie- 
ing  chuck  was  screwed  on  to  ihe  diA'iding 
head  .spindle  Avhich,  ])y  the  way,  was 
holloAV  and  large;  enough  to  alloAv  the 
work  to  go  right  doAvn  so  that  ihe  collar 
nr  shoulder  on  the  Avork  registered  on  the 
jaws  of  the  chuck,  Avhich  Avere  tightened 
lip  in  order  to  grip  the  AVork.  The  ordinary 


the  hand  taps.  The  long  shank  required 
to  accommodate  the  nuts  as  they  are  cut 
— take,  for  instance,  a  -|  in.  tap,  2|  in. 
long  in  the  screw,  8i  in.  long  by  h  in. 
diameter  in  the  shank — makes  it  very 
lia!)lc  to  tAvist  off  at  ih(>  neck  if  there  is 
any  undue  fri(;tion  set  U])  in  the  thread. 

Chasing  by  hand  is  a  fruitful  source  of 
these  irregularities  in  the  thread,  and,  as 
the  instalment  of  a  machine  chaser  is  not 


always  justified  by  the  amount  of  work  to 
be  done,  the  only  effective  way  remaining 
is  for  the  Avorkman  to  achieve  the  skill 
req\iired  to  cut  and  finish  the  threads 
Avith  a  single  point  tool.  This  is  not  so 
simple  as  a  first  consideration  would 
suggest. 

The  angles  of  the  thread-cutting  tool 
are  of  first  and  last  importance.  Not  only 
the  angle  to  form  the  V  of  the  thread, 
but  that  of  the  top-rake  makes  all  the 
difference  between  success  and  failure. 
A  little  top-iake  from  point  to  base  of 
the  V  on  the  tool  is  hel})ful,  but  side  top- 
rake  is  essential.  That  is,  from  the 
cutting  edge  Avhich  forms  the  left  side 
of  the  Y  of  a  right-hand  thread,  the  top 
face  of  the  tool  should  be  backed  off  at  a 
sharp  angle  to  form  side-iake,  as  shoAvn 
in  the  sketch.  The  right  side  of  the  V 
will  then  he  cut  by  a  cutting  edge  form- 
ing an  acute  angle  apparently  defying 
all  the  laws  of  cutting  practice  in  a  lathe. 
It  will  be  found,  however,  that  such  an 


Iron  I\Iines  W.\ge  Agreejient. — Meetings  of 
employers  and  men  in  the  West  Cumberland  iron 
industries  have  agreed  upon  a  Avage  scale  based 
upon  the  present  selling  price  of  iron  at  £6  a  ton. 
A  mass  meeting  of  iron  ore  miners  at  ^lillom  has 
confirmed  the  terms,  and  tlie  men  will  start  accord- 
ing to  trade  requirements. 

Tavo  Liners  for  Ajierica. — The  American 
Ship  and  Commerce  Corporation  has  purchased 
from  the  Royal  Dutch  Lloyd,  of  Amsterdam,  the 
steamers  Rrabantia  and  Limburg,  and  will  transfer 
them  to  the  American  flag.  These  steamers,  which 
were  completed  in  1920.  are  of  20,000  tons  each, 
triple-screw,  and  have  a  speed  of  17  knots.  They' 
will  inaugurate  a  high-class  passenger  sei-vice 
operaited  by  the  United  American  Lines  between 
New  York,  Cliannel  ports,  and  Hamburg. 


edge     cuts     sweetly,     without  jarring, 
chattering  or  tearing. 

It  would  be  interesting  to  hear  a 
scientific  explanation  of  this  phenomenon 
— a  cutting  tool  Avith  an  angle  apparently 
impossible  performing  its  work  satis- 
factorily. The  explanation  suggested 
lies  in  the  traverse  of  the  tool  across  the 
work  as  it  forms  the  thread  setting  up  a 
new  relationship  in  its  cutting  angles. 

With  skilful  use  it  is  possible  to  trim 
the  alternate  sides  of  the  thread,  leaving 
a  clean  finished  face.  When  finishing 
do  not  attempt  to  cut  both  faces  together, 
and  use  a  quicker  speed  for  the  last  few 
cuts.    Polish  Avith  fine  flour  emery.  , 

If  the  stock  has  been  reduced  to  i 
finished  size  and  polished  before  screAv  i 
cutting,  the  Avorkman  Avill  find  the  con-  j 
trast  betAveen  the  polished  work  and  the  1 
duller  sides  of  the  neAA'ly  cut  thread  a  | 
distinct  help  in  finishing-  cuts.  ' 
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Electricity  in  Brickworks.    ::  :: 


i'l"  to  (^uite  recently  the  application  of 
the  electric  drive  to  brickworks  inachineiT 
lias  seemed  one  of  those  cases  in  which 
the  pui'chase  of  eiiiTent  from  an  outside 
authority  would  make  a  very  poor  show- 
ing- along-side  the  usual  style  of  working, 
either  through  nieehauical  diiven  or  a 
.private  electiical  plant  driven  from  the 
brickworks'  own  engine. 

The  reasons  which  made  this  opinion 
sound  were  the  need  for  considerable  heat 
in  drying-  the  bricks  i^revious  to  baking-,  or 
firing,  and  the  fact  that  this  heat  could 
be  best  and  most  cheaply  procured  by 
I  running  the  works'  machinery  froin  a  non- 
condensing  steam  engine,  which  exhausted 
into  the  piping  for  the  sheds  in  which  tho 
drying-  took  place. 

A  plant  laid  out  with  an  efficient 
dynamo,  to  supply  at  a  suitable  voltage 
all  the  outlying  machines  in  the  yard,  and 
'arranged  to  extract  this  power  from  the 
steam  before  it  was  sent  into  the  drying 
'sheds,  gave  a  compact,  cheap,,  and  highly 
convenient  means  of  gaining  the  power  and 
heat  from  one  set  of  boilers,  and  with 
little  tronble. 

Had  no  progress  taken  place  in  biick- 
making  itself,  it  is  inobable  that  in  spite 
of  the  drawbacks  under  which  a  brickyard 
must  always  work — namely,  of  inter- 
mittent load  in  bad  weather — the  above- 
mentioned  method  could  not  have  been 
approached  by  any  other,  especially  by 
electricity  supplied  from  an  outside  sourt  e. 

The  introduction  and  development  of 
the  Staffordshire  preheating-  type  of  kiln, 
however,  has  altered  matters  radically ; 
and  it  seems  quite  likely  that  a  revolution 
in  the  method  of  applying  power  to'  brick- 
mnking  will  take  place. 

This    type    of  kiln,   whilst  somewhat 
expensive    to    build,    gives   such  good 
lesults,  and  in  a  new  yard,  or  the  exten- 
,  sion  of  an  old  one,  permits  such  savings  in 
capital  expenditure  that  its    success  is 
undoubterl  :  and  this  opinion  is  arrived  at 
'after  careful  watching  for  a  considerable 
'period  of  the  new  process. 
1    The  newest  method  of  making  up  the 
I  bricks  and  their  handling-,  in  machines  of 
f(the  Craven  type,  requires  a  less  saturated 
jclay  than  the  more  usual  method  ;  that  is, 
I'the  plastic  bricks  contain  less  water,  con- 
jsequently  having-  less  water  to*  be  evapo- 
I  rated  it  requires  less  heat  to  effect  this 
j  evaporation    during-    the  drying  process 
jjprevious  tO'  firino-.    This  is  the  crux  of  the 
i  whole  matter,  beiiiG'  even   ]ievhaps  more 
^important  than  the  fact  that  the  Stafford- 
I  shire  tvpe  of  prfheatiug  kiln  makes  better 
i  use  of  the  heat  from  the  firing  ]ii'ocess  than 
'the  older  types,  for  if  the  same  amount  of 
1  water  had  to  be  driven  off  the  plasti-^s  it  is 
jicertainly  open  to  question  whether  the  new 
I  method  could  cope  with  the  work  at  an 
i  economical  rate.    It  is  thus  the  combina- 
ition  of  the  two  features  Avhich  hn';  rpsultpd 
in  the  nower  ]iroblem  to*  the  brick\\()rks 
being  given  quite  another  aspect. 

The  preheating-  kiln  of  the  Staffordshire 
tvpe  is  so  arranged  that  the  gr.ses  from 
I  the  brick  biirning  pass  through  the  drying 
Ichanibcis  previous  to  entering  the  chimney. 
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and  instead  of  the  power  and  dryijig 
I>eing  tied  up  together,  and  being  obtained 
from  one  source  and  one  process,  it  is  the 
burning  and  drying  which  now  are  worked 
in  conjunction. 

ITndoubtedl}-  electricitj'^  is  the  most 
convenient  form  of  power  for  arry  works 
such  as  a  brickyard,  with  its  scattered 
machines,  its  (day  pits  and  conveyors,  its 
griirding  and  mixirrg  machines  situated 
at  different  points,  and  its  necessary 
j)umps  and  lightiirg-,  and  the  c[uestion 
crops  up  as  to  whether  a  private 
))lant  could  not  turn  out  the  unit 
for'  a  less  figure  than  it  could  be 
])urchased,  and  have  added  the  advan- 
tage of  being  especially  laid  out  to  suit  the 
ireeds  of  the  bi  ickyard,  and  of  being  Cjuite 
free  from  shutdowns  caused  by  outside 
faults  on  the  supply  company's  system. 

When  the  conditions  of  working  are 
investigated,  however,  the  reason  for  the 
outside  supply  being  cheaper,  and  prefei-- 
able  as  an  all-round  proposition,  is  soon 
lealised. 

To  start  with,  the  load  on  a  brickyard  i- 
heavy,  and  apt  to  be  vaiiable  to  a  con- 
siderable degree  frorrr  time  to  tinre;  also, 
thc'  tbiowing  off  and  conring  on  of  the 
heavy  load  is  likely  to  be  sudden,  and  of 
such  a  nature  that  an  internal-combustion 
engine  is  not  well  adapted  to  stand  such 
work,  unless  prrrchased  to*  be  well  above 
the  heaviest  kicks  ;  and  it  Avill  then  irot  be 
wor  king  under  the  best  or  most  economical 
conditions.  On  that  account  its  capital 
cost  would  be  high,  and  to  get  the 
best  results  from  an  engine  of  nrodeiate 
power  in  i-elation  to'  the  average  work  to 
be  carried,  a  r-eally  good  and  special  flv- 
wlreel  layout  should  be  fitted  ;  this  again 
means  extra  capital  cost.  Thus,  the  con- 
ditions of  working-  call  for  a.  plant  like 
the  steam  cng-ine,  which  will  stand  up  to 
tcirific  overloads  without  either  giving 
trouble  drre  to  stoppages,  or  a  heavy  bill 
for  wear  and  tear.  It  must  be  distinctly 
understood  that  the  use  of  such  engines 
as  toAvrr's  gas  engines,  vv  oil  eirgines,  is  not 
stated  to  be  impossible  tvr  such  work  ;  that, 
of  course,  woirld  be  contrary  to  facts  well 
within  everyones  knowledge,  including 
that  of  the  writer  Iriirrself .  What  is  urged 
is,  that  the  iirternal-combusfion  eirgiue 
cannot  give  its  best  and  highest  results 
under  such  conditioirs,  and  that  the  steam 
plarrt  is  superior  for  handling  such  toads 
without  distress. 

Tbe  steam  ];lairt,  however,  has  its 
greatest  drawback  in  its  standby  losses, 
and  it  is  here  that  the  steairr  plant  has 
to  take  a  back  seat  in  this  particular 
industry,  wlreir  compared  with  the  newer 
method  of  workiirg.  Oir  marry  occasions 
steanr  will  be  got  up,  the  plant  set  g'oing-, 
and  after  two  to  three  hours'  workirrs",  or 
even  less,  heavy  rainstorms  will  irrake  it 
impossible  for  the  men  on  the  clay  r)its, 
the  conveyoTs,  and  the  machines  to-  keep 
on  working-,  and  they  have  to  go  honre; 
the  plarrt  is  shut  down,  the  boilers  are  nut 
under  banked  fires  with  the  consequent  lo«s 
which  always  accompanies  such  condi- 
tions, and  the  fuel  spent  in  getting-  stearrr 


up,  together  with  the  man's  time  in  firing 

and  getting  ready  for  7  a.m.,  is  practi-  ' 

cally  thrown  away. 

AVith  the  irew  Staffordshire  pi-eheating 
kiln,  the  burning  and  drying  can  go  on 
sirrrultaneoirsly,  in  any  circumstances  as 
regards  weather;  and  the  uon-rirnning  of 
the  power  plant  does  not  put  a  stop  to  the 
drying-  process,  or  render  it  an  unduly 
ex];ensive  item.  Should  the  weather  con- 
ditions prohibit  outside  work,  then  the 
power  is  switched  off  at  the  rrrains,  the 
whole  plant  shirt  down,  and  no  cost 
incurred  from  that  monrent  until  the  next 
start  up,  except  capital  costs  on  the  plant, 
and  these  are  nruch  lighter  with  the  out- 
side electrical  supply  than  with  any  other 
method. 

Thus,  the  electricity  supplied  from  an 
outside  authority  allows  the  brickworks  to 
stand  by  at  a  very  cheap  r  ate  indeed  ;  there 
are  no  banking  costs  to  meet,  and  the 
])lant  is  ready  again  as  soon  as  ever  the 
weather-  will  permit  work  to  be  resumed. 

On  this  account,  it  ofteir  pays  a  biick- 
yai-d  to  adopt  the  new  system  of  kilns  and 
brickmaking,  and  to  equip  its  machines 
with  electr-ic  drives,  and  to  take  its  power 
from  outside  ;  indeed,  the  saving  in  cajiital 
cost  over  the  power  plant  will  go  a  good 
way  towards  paying  for  the  better  type  of 
kiln.  It  is  not  suggested  that  il  would 
])ay  an  existing  yai-d  to  scrap  all  its 
pr  esent  kilns  for  the  newer  method  and  the 
newer  system  of  drivirrg,  but  it  will 
undoubtedly  jiay  to  equip  the  neAver  yards, 
the  extension  of  older  yards,  and  the 
replaceirrents  of  woi-n  out  kilns  with  plarrt 
of  the  above  desciiprion. 

A  word  should  be  said  afoirl  (be  type  of 
motor  to  be  installed.  Either  D.C.  motors 
or  A.C.  induction  nrotors  will  carr-v  out  the 
work  satisfactoi"ily,  though  the  A.C.  induc- 
tion type  is  undoubtedly  the  best  for  sruh 
heavy  work,  espe(  ially  in  a  yard  where  the 
('ngineei--in-chai'ge  has  little  electrical 
knowledge.  If  the  outside  sirjiply  should' 
l)e  D.C.  then  an  enclosed  type  of  motor 
with  a  coirservative  rating  should  be 
fhosen,  and  as  far  as  possible  be  placed 
away  from  the  dust  and  dirt  in  a  situation 
outside  the  shed  containing  the  gr  inding 
and  rnixiirg  plants,  or  away  fi-om  tlie  corr- 
veyor-s  and  the  claj'  pit  workers.  This,  of 
course,  applies  to  all  types  of  motor,  but 
especially  to  the  D.O.  motor  on  accoirnt  of  j 
its  corrrnrutator ;  build  a  cover  over  the  I 
motor,  and  see  that  its  commutator  is 
cleaned  regularly,  and  the  brushes 
r-enewed  before  they  are  worn  down  on  tO' 
the  commutator,  and  it  is  surrising  what 
little  trouble  a  good  D.C  motor  will  g-iA^e. 

In  any  case,  it  is  better  to  di'ive  the 
machines  by  belt  ot  ropes  leather  than 
directly  through  gearing;  the  life  of  the 
motor  and  the  gearing  will  be  pi'olonged 
by  this  method,  whilst  the  repair  bill  on 
the  machines  tlremsh-es  Avill  be  kejit  down. 

The  motor  choserr  foi'  brickworks  duty 
should  not  be  of  the  cheaper  and  lighter 
type,  many  of  Avhich  are  on  the  market  at 
a  quite  low  figure.  Whilst  these  motors 
will  work  well  no  doubt   for  a  fair  tinre, 

{Continue  I  on  j^^S^  18-) 
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THE  AUTOMOTIVE  INDUSTRY 
AND  OIL. 

Nearly  all  modern  eaibuietteis  meter 
their  liquid  tueLs  throiio'h  nozzles  or 
orifices  of  various  shapes.  These  opeu- 
iugs  are  very  simple  and  give  accurate 
results  under  definite  conditions,  hut 
depart  widely  fiom  accurate  results  as  con- 
ditions change.  The  two  conditions  of 
most  striking  economic  importance  in  this 
connection  are  gravity  and  viscosity  of 
the  fuels,  said  H.  L.  Hoinung,  of  the 
Waukesha  Motor  Co.,  at  the  annual  meet- 
ing of  the  American  Petiol  Institute.  In 
a  nozzle,  viscosity  determines  the  amount 
of  fluid  flowing  under  certain  ]nessure.s 
and  temperatures.  Teuij)erature  changes 
this  viscosity  in  a  rapid  and  marked 
degree. 

There  is  a  difference  in  flow  of  5  to  25 
per  cent  on  all  carburetters  out  between 
temperatures  of  GO  deg.  Fah.  and  !jO  deg. 
Fah.  in  fairly  volatile  fuels.  There  is  a 
great  change  in  viscosity  with  changes  in 
gravity  and  volatility.  The  higher  the 
gravity,  or  molecular  weight  in  any  fuels 
of  similar  origin,  or  structure,  the  higher 
the  viscosity  and  the  less  the  flow  with  a 
given  nozzle.  The  lower  the  gravity,  the 
lower  the  volatility.  It  is,  therefore, 
unfortunate  that  the  less  volatile  the  fuels 
are  the  greater  the  viscosity  and  the  less 
the  flow  through  any  given  nozzle. 

Losses  Imposed  by  Limitations. 

Let  us  now  consider  the  total  losses 
imposed  by  fuel  and  engine  limitations. 
If  there  were  no  losses  whatsoever,  it 
would  ])p  possible  to  get  a  brake  mean 
eh'ective  pressure  of  582  lb.  per  square 
inch  of  cylinder  area.  The  highest 
attainable  brake  mean  effective  pressure  is 
after  all  losses  are  deducted  from  the 
maximum  possible  pressure,  the  net  useful 
7)ressure  on  the  piston,  and  is  thus  a  state- 
ment of  the  limiting  influence  imposed  by 
fuel  characteristics  and  engine  design. 

These  are  indicated  below  with  the 
efficiency  obtained:  — 

Aviation  engines,  half  benzol  and  half 
aviation,  1451b.  per  square  inch,  247  per 
cent  overall  etflciency. 

Motor  car  engine,  red  crown,  105  lb.  per 
square  inch,  IS'  per  cent  overall  efficiency. 

Truck  engine,  90  lb.  per  square  inch, 
IG'5  per  cent  overall  efficiency. 

Tractor  engine  kerosene,  75  lb.  per 
square  inch,  12"8  per  cent  oveiall 
efficiency. 

The  figures  given  are  not  attainable  in 
service. 

Conditions  Facing  Automotive  Industry. 

Let  me  dispose  of  the  carbiiretter  by 
slating  that  it  has  long  lost  its  origijial 
intended  function  of  vaporising-  the  fuel. 
Ah  an  instrument  for  metering  the  fuel 
and  ail',  it  has  reached  a  high  state  cf 
perfection.  There  has  been  nothins' 
devised  exi  ept  a  manual  control  of  fuel 
flow  to  meet  the  widely  vaiying  viscosities 
imposed  bv  temperature  conditions  of  our 
climate  and  changes  ini])osed  by  t^e 
engine;  or  the  varying  viscosities  in  the 
fuels  fvn  the  market.  If  a  fairlv  uniform 
volatilitv  could  be  aitained  bv  the 
l)etrnlpuni  industrv.  a  fixed  jet  carburetter 
could  then  be  used  which  would  remove 
one  of  the  causes  of  greatest  waste, 
namelv,  a  petrol  adjusting  valve  in  the 
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hands  of  an  unskilled,  forgetful  and.  in  a 
measure,  irresponsible  public.  This  would 
eventuall\-  save  jietiol  in  a  consider- 
able quantity.  The  certainty  of  a 
uniform  fuel  would  permit  manufacturers 
to  solve  other  problems  such  as  dilution 
of  crank  case  oil  and  rapid  wear  of  parts. 

Temperature  variations  can  be  inac- 
tically  met  with  uniform  fuels.  With 
uniform  fuels  vaporising  devices  can  be 
designed  of  high  overall  efficiency  and 
with  excellent  distrilnition.  They  cannot 
be  made  efficient  with  a  wide  variation  in 
volatility  and  viscosity. 

We  plead  with  you  for  uniformity  o! 
petrol  volatility  on  the  grounds  of 
improvement  which  will  come  in  the 
operation  of  apparatus  in  reference  to 
endurance,  comfort,  economy,  service, 
flexibility,  liill  climbing,  the  comljined 
percentages  of  which  is  58. 

The  ignition  systems  have  been  brought 
to  a  more  reliable  basis. 

More  than  anything  else  the  reliability 
and  what  the  ]niblic  calls  endurance  is 
responsible,  so  far  as  the  engine  is  con- 
cerned, for  the  rapid  growth  of  the 
industry.  From  a  practical  standpoint 
the  engine  is  the  best  which  will  give  satis- 
faction even  when  it  is  in  a  dila])idate(i 
condition. 

Lubricating  Oils  Vexing  Problem. 

liubricating  oils  which  were  so 
important  in  the  beginning  of  the  indirstry 
have  beconie  one  of  tlie  most  vexing 
prolilems  with  the  decline  in  volatility. 

The  rule  should  be  to  use  the  lightest 
body  oil  possible.  Low  volatility  of  fuel 
is  absolutely  govej'uing  this,  and  millions 
of  cars  are  losing  five  to  ten  miles  ])er 
ti'allon  of  fuel  because  of  the  problem  of 
dilution.  Dilution  means  an  increase  in 
consumption  of  lubricating  oil  by  forcing 
frequent  complete  renewals.  We  fiml 
ourselves  back  agan  to  volatility  and 
viscosity  in  the  last  analysis  of  another 
important  phase.  Lubricating  oil  makes 
it  possible  for  all  kinds  of  machinery  to 
ran,  yet  this  very  problem  of  lubrication 
is  becoming  deeply  involved  with  the 
question  of  uniformity  in  volatility  of  fuel. 

Conditions  to  be  Met  ty  Lubricating 
Systems. 

Many  systems  of  lubrication  have  been 
developed,  but  the  controlling  factor 
which  determines  the  final  forms  of  these 
systems  must  meet  these  conditions:  — 

(T)  A  system  which  will  give  some 
satisfaction,  irrespective  of  oil  and  fuel 
(jualities. 

(2)  A  svstem  that  re(|uirps  little  or  no 
attention  by  the  public. 

(3)  A  system  almost  automatic. 
These  conditions  tax  the  best  ingenuitv 

of  the  automotive  industry  and  lead  to 
verv  unfavourable  compromises.  Again, 
uniformity  in  fuels  and  oils  would  be  an 
immense  aid  in  the  ojieration  of  eTigines. 


HjSUlbowline  Dockyard. — It  lias  been  decided 
by  th9  Admiralty,  when  tlie  Haulbowline  Dockvard 
is  closed  down  a  few  weeks  hence,  not  to  offer  it 
for  ?ale  to  private  ,sliipbui!dor.s.  as  was  originally 
intended,  but  to  dismantle  it,  remove  all  its 
niachinery,  and  hand  it  over  as  it  stands  to  the 
Iri«h  Government  now  coming  into  being.  The 
offer  bv  'tlie  Admiraltv  to  allow  the  Haulbowline 
apprentices  to  complete  their  apprenticeshio  in 
cro'-s  Chf>nnel  naval  yards  has  been  acceptc>d  bv 
nearly  200  Irish  boys,  and  they  leave  next  week 
for  the  dockyards  they  have  been  appointed  to. 
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FACTORS  IN  BELT  EFFICIENCY 


TiiK  de.si,L;ii  nt  hell-shifter  forks  and  the 
cost  of  Ldiiiilei -<liaft  maintenance,  when 
considering  the  ultimate  cost  of  belting, 
are  two  points  which  are  constantly  drawn 
to  my  attention,  and  appear  to  be  totally  J 
ignored  in  connection  with  the  use  of  j 
belting  and  the  determination  fif  its  cost, 
says  a  writer  in  Belting. 

It  is  common  in  foreig*n    practice  of 
machine  design  to  equip  machines  upon 
which  shifting  belts  are  used    with  roller 
fo'ks,  and  when  these  are  compared  with 
tlie  solid  type,  and  attention  attracted  to 
their  worn  condition  by  the  belt  cutting 
into  the  metal,  it  is  beyond  my  compre-  j 
hension  why  this  type  of  design  continues  \ 
to  be  tolerated;  or  if  any  attempt  to  make  ; 
a  roller  fork  is  made,  a  jnece  of  black  pii>e  ' 
is  put  upon  a  rough  bar.  ' 

This  can  be  eliminated  if  the  roller  gtud  ; 
is  turned  to  permit  the  roller  to  turn  freely  | 
and  the  stud  drilled  the  whole  length  of  the  5 
hearing  for  the  roller  and  a  ^  in.  or  ^in. 
slot  cut  the  length  of  the  bearing.  ! 

The  end  of  the  stud  is  tapped  for  a  com- 
pression grease  cup,  and  (he  hole  and  slot 
well  packed  with  grease.  This  method  of 
construction  enables  the  fork  to  be  run  at 
any  angle,  and  the  roller  is  always 
lubricated.  Should  it  become  necessai-x-  to 
make  long  studs,  a  plate  can  be  added 
between  the  washer  holding  the  roller  and  j 
the  nut. 

When  considering  the  ultimate  cost  of  ' 
belting    the    cost    of    maintenance  for 
countershafts  should  assume  a  prominent 
position  in  its  determination.  Counter- 
shafts ai'e  put  out  of  commission  by  the 
use    of    too    light    a     weight    of  belt, 
which  makes  necessary  the  excessive  ten-  ' 
sion  at  which  they  are  operated.    This  is 
oftcner  the  cause  of  trouble  than  lack  of 
attention  to  lubrication  of  the  clutches, 
hiDse  miPevs  and  beavin<''s.    In  addition  to  ! 
this  the  loss  of  pimluction  while  counter-  ' 
shaft  repairs  are  being    made   must    he  I 
taken  into  consideration.  | 

It  is  to  be  hoped,  as  the  question  of  costs  I 
are  becoming  more  important  in  manufac-  ' 
tuiinc.  that  greater  consideration  will  be  \ 
given  to  the  methods  of  belt  maintenance, 
and  that  the  concern  which  gives  the  ; 
largest  discount  from  its  list  will  not  be  | 
considered  the  one  which  is  supplying  the  I 
most  economical  belt.  j 

Greater  attention  should  he  paid  to  the  ] 
weight  of  belts  used  upon  countershafts,  • 
and  this  is  particularly  true  in  automobile  j 
manufacturing,  where  the  heaviest  produc-  I 
tion    is     g'ot    from    machine    tools    by  ] 
progressive  methods.  It  wiU  he  found  that  ' 
the  expense  incurred  will  be  amplv  repaid 
if  this  matter  is  given  to  an  engineer  to 
determine  what  are  the  most  economical 
sizes  and  types  of  belts  to  be  used  under 
the  existing  shop  conditions. 


HATiNr;  OF  MACHrNERY.— The  posHion  of  affairs 
with  regard  to  the  imoortant  question  of  rat'iig  of 
iiiacliinerv,  which  involves  serious  conoequences  fo>' 
the  users  of  machinery  throughout  England  and 
Walei.  has  become  cxceedinglv  grave,  savs  the 
annual  report  of  the  Machinery  Users' Association. 
The  cou'icil  of  the  iussor-iation"  point  out  that  the 
sliortsightedness  and  fut'litv  of  imposing  such  a  tax 
a,s  the  rating  of  niachinerv  upon  production  in 
England  and  Wales  has  made  it.self  doubly  mani- 
fest, and  at  a  time  when  fo  much  maclrnerv 
thvouehout  the  couiitrv  is  at  a  standstill.  "  Such 
fetters  on  our  industries  must  be  removed  without 
dehv  in  order  to  enable  them  to  compete  in  the 
vyorld's  markets,  and  by  their  success  in  this  direc- 
tion to  attain  an  amelioration  of  the  prevailing 
conditions  in  this  country." 


I 


JAxXUARY  14,  1922 


ENGINEERING  WORLD. 


9 


WATER-TUBE  BOILER: 
TEMPORARY   REPAIR  TO 
LEAKING  TUBE. 

In  time,  the  front  row  tubes  of  a  water- 
tube  boiler  will  wear  thin  on  the  fiie  side 
and  punetui'e;  this  is  especially  the  case 
if  the  boilei'  isi  hard  steamed,  uses  dirty  or 
heavy  scaled  watei',  oa'  is  led  with  water 
containing  a  trace  of  gi-ease.  To  shut 
down  a  big  boilei  capable  oif  evaporating 
20,000  to  30,0001b.  of  water  per  hour  is 
aot  always  convtiiient;  jjai  licularly  if  a 
periodical  CKverhaul  and  cleaning  is  near. 
Especially  is  this  the  case  to-day,  when 
the  cost  of  the  heat  blown  away  in  g-etting 
steam  off  is  a  most  serious  item,  and  one 
which  cannot  be  contemplated  too  oiteii 
without     -^---xnay.      There     is   also  the 


nuisance  arising  from  the  boiler  bearg  out 
of  service  at  an  inoppoi  tune  time,  and 
this  in  itself  may  be  a  costly  item.  It  is 
quite  safe  and  easy  to  patch  a  leaky  tube 
for  a  time,  and  to  continue  working  with 
three  or  four  patched  tubes  for  some  weeks 
providing  that  the  tnbe_  is  attended  to 
immediately  the  leakage  is  noticed,  when 
it  is  but  the  size  of  a  pinhead.  Such 
leakages  usually  shoiw  up  only  when  the 
boiler  is  bairked  at  first,  and  if  taken  in 
hand  then  can  always  be  mastered  with  a 
pair  of  clips  and  an  asbestos  lining.  _  If 
leifl  ujitil  the  leakage  can  be  seen  whilst 
the  boiler  is  in  active  work,  the  pimcture 
will  perhaps  have  got  to  the  size  of  a  small 
pea  and  is  then  a  much  moie  difficult 
matter  to  deal  with.  Indeed,  when  this 
latter  stag©  is  reached,  it  is  only  possible! 
to  patch  for  a  matter  of  hours,  or  a  few 
days  at  the  oiutside  until  the  -week-end 
arrives.  Even  then,  the  leakage  is  only 
throttled  and  can  be  seen  bul)ibiing  up  on 
each  side  of  the  clip  all  the  time  the 
boiler  is  being  worked,  and  will  finally 
send  spurts  of  water  and  steam  in  two 
or  three  diiections. 

The  sketch  shows  a  tube  with  a  blister  at 
A,  shown  dotted  underneath  the  clip  which 
is  round  it.  All  that  is  necessary  is  a  good 
wide  clip,  say  3  in.  wide,  and  large 
enough  to  go  roxmd  the  boilei  tubei.  It 
should  not  be  possible  to  close  the  clip 
altogetlier  when  the  two  halves  are  put 
round  the  tube  as  this  gives  no  chance  to 
pull  u])  with  the  clip  at  the  point  where 
tire  tube  is  blowing  or  leakinfj;'.  As  the 
essence  oi  this  type  of  repair  is  to  pinch 
up  the  clips  and  asbestos  lining  on  to  the 
leaking  portion,  soi  that  the  leak  experi- 
ences a  considerable  resistance  to  coming 
through,  it  will  be  understood  that  the 
clips  iised  should  allow  for  some  amount 
of  pulling  up'.  Choose  clips  Avith  a  fair 
sized  lug  for  a  bolt  and  nut,  and  use  a 
lilack  bolt  and  nut,  not  a  finished  and 
polished  type ;  this  also  applies  to  the 
clip.  A  rough-surfaced  clipi  will  stand 
the  fii'e  very  muclr  better'  and  longer  than 
one  with  a  smooth  finish  and  surface.  Put 
a  good  lining  of  first-class  asbestos  about 


I  in.  thick  inside  the  two  halves'  of  the 
clip,  and  the  job  is  then  ready  to  put  on. 
To  do  this,  if  the  factory  shuts  down  at 
G  p.m.,  let  the  fires  be  run  off  the  grates 
during'  the  last  half  hour  before  shutting 
liown,  md  shut  the  boiler  stop  valve  as 
soon  as  the  plant  has  ceased  to  make 
steam ;  the  brickwork  furnace  will  be  so  hot 
that  it  will  be  impossible  to  do  the  job 
before  10  o'clock. 

The  actual  fitting  to  the  tube  only 
occupies  five  or  six  minutes,  and  then 
the  fire®  can  be^  set  away  agaiir  and  the 
boiler,  soon  be  in  serA'^ice.  If  the  factory 
starts  at  8  a.m.  the  repair  can  be  left  titi 
the  morning,  if  the  engineer  is  sure  of  his 
ni.iu  being  in  at,  say,  5-30  a.m.  The  ])lani 
would  then  be  quite  cool  to  go  into,  the 
clips  could  be  on  by  5-45  a.m.,  fires  away 
by  6  a.m.,  and  the  boiler  in  service  an 
hour  later,  foi"  it  must  bei  reanembered 
that  the  boiler  will  probably  be 

7 carrying  20  lb.  or  30  lb.  steam 
pressure.  Thus,  by  seiven  to 
half-past  the  boiler  could  be 
brought  up  to  full  pressure 
again,  and  be  ready  for  a  prompt  start  at 
(S  a.m.  Personally,  I  have  had  a  water- 
tube  boiler  down  at  11-30  p.iu.,  gone  in 
and  put  the  clip  at  3-30  a.m.,  and  had 
llie  boiler  on  the  steam  main  again  at 
4-30  a.m.  on  several  occasions.  Once  the 
the  back  of  the  grate  is  reached  you  can 
stand  up,  and  things  are  not  at  all 
nil  i)l(>asant. 


SCUMMING  A  FEED-WATER 
FILTER. 

li\  plants  using  reciprocating  steam 
engines,  it  is  necessary  to  separate  the 
cylinder  oil  from  the  ccndensed  steam 
before  the  condensate  can  bei  used  for 
boiler  feed.  In  heavily  worked  plants 
an  oil  eliminator  of  either  the 
chemical  or  electrical  typ'C  is  really  neces- 
sary for  safety  and  completi  satisfaction. 
These  plants  are  cheap  to  instal  and  econo- 
mical to  work,  and  one  g-ood  method  of 
doing  this  is  to  see  that  the  medium  used 
to  filter  the  treated  water  is  not  over- 
worked, and  so  used  U])  too  fast. 

All  such  plants,  whethei  chemi- 
cally or  electrically  operated,  require 
the  treated  water  to  be  passed  through 
a  filter  before  being  pumped  into 
the  boilers,  soi  that  the  scum  and 
coagulated  oil  are  removed  from  the  feed 
water.  Noav,  the  scum  in  particular 
which  comes  through  these  plants  soon 
fouls  the  sand  and  gTavel  or  other  filter- 
ing medium  which  may  be  used.  As  a 
rule,  the  facilities  for  getting  rid  of  the 
scum,  and  the  grosser  oily  coagulant,  are 
not  any  too  adequate  with  the  type  of 
filters  supplied.  In  consequence  the  sand 
and  gTavel  g-et  dirty  and  mined  long 
biefoie  they  should  do  so.  When  the  filters 
become  too  dirty  to'  pass  the  filtered 
water,  then  the  outlet  from  the  filter  is 
shut,  and  the  filter  tank  flushedwith  clean 
cold  water,  sent  through  tlie  sand  bed  the 
reverse^  way  to  what  the  filtrate  flows;  if 
air  is  also  driven  through  in  front  of  this 
flushing  water,  or  along  with  it.  the 
cleansing'  is  very  thorough.  This  flxish- 
ing  drives  to  the  top  of  the  dirty  water 
most  of  the  heavy'  grease  and  scum,  and  it 
is  by  no  means  possible  to  get  this  re- 
moved in  an  easv  manner.    The  special 


overflow  and  skimmer  pipes  are  usually 
on  the  small  size,  and  are  apt  to  leave  a 
good  deal  of  this  objectionable  matter  on 
top  of  the  treated  water,  so  that  when  the 
level  in  the  filter  tank  runs  low  due  to 
light  load,  or  to  the  plant  being  shut 
down  at  night,  it  is  possible  for  this 
greasy  stuff'  to  be  deposited  on  the  sand 
bed,  should  the  filter  outlet  valves  not  be 
shut. 

In  Eigs.  1  and  2  the  skimming 
pocket  is  sliown  at  P,  placed  low  down  in 
the  filtei'  tank,  and  by  the  time  this  level 
is  reached  after  a  flush,  that  is  by  the  time 
the  dirty  water  has  been  drained  off'  by  the 
skimmer  P,  and  the  over-flow  pipe  higher 
up,  a  good  deal,  in  fact  tlie  greater  part 
oi  the  grease  and  oIlJ-  scum  has  been  taken 
away  thioug^li  the  skimmer,  and  the  sand 
and  gravel  have  begun  to  settle.  The 
greasj'  deposit  left,  however,  is  the  worst 
of  the  lot,  and  it  is  by  no  means  ea^y  to 
coax  it.  to  come  into  the  skimmer  at  P, 
:ind  so  away  to  the  drains.  If  this  stuff- 
does  get  drawn  into  the  sand  bed  it  will 
ruin  it. 

In  ordei  to  render  the  skimming 
of  this  grn<s  oily  scum  an  ea.sy  mattei, 


FIG  I 


Skimmer  | 
Drain 


tiie  writer  had  one  side  of  the  filter  tank 
turned  down,  as  shown  at  S  in  Eig.  1. 
This  was  simrdy  nicked  along  the  lower 
edge,  and  then  the  sides  cut  with  a  chisel, 
and  the  piece  turned  down  to  about  45  or 
tiO  deg.  It  was  then  possible  to  send  off 
all  the  gross  oily  scum  at  flushing  time, 
through  this  specially  opened  overflow, 
and  so  the  scum  was  got  rid  of  from  the 
jno'per  and  most  suitalile  point,  namely, 
the  top  of  the  filter  tank.  This  small 
alteration  undoubtedly  iengthened  the  life 
of  the  sand  and  giavel  in  the  filters,  and 
by  the  judicious  handling  of  the  flush 
water  valve  very  little  good  water  went 
over  the  side  through  S,  and  into  the 
drains;  whilst  previously,  when  coaxing 
this  scum  into  and  through  the  skimmer 
P.  a  good  deal  of  time  and  good  wateo* 
were  necessarily  wasted. 


Contributions,  correspondence,  and  suggestions  will 
be  welcomed,  our  desire  being  to  encourage  a 
closer  association  between  our  readers  and  our- 
selves THE  EDITOR. 
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A  Weekly  Record. 


I  


Work  foi-  700  Men. 

Consent  luis  now  been  given  to  the  con- 
struction of  a  new  mteiial  road  from 
Royton  to  FailsAvorth,  Lanca.sliire,  at  an 
estimated  co.st  of  i:(i4,500.  The  load, 
wliich  is  stated  to  he  essential  for  the 
development  of  the  northern  area  of  the 
City  at  Manchester,  will  find  empJoymoit 
for  l^dtween  700  and  1, ()()()  men. 

Tin  Contract  for  United  States. 

We  should  like  to  know  the  full  story 
of  the  placing  with  the  Cnited  Slates  Cor- 
poration and  other  American  nuikers  of 
the  contract  for  750,000  tinplate  boxes  by 
the  Standard  Oil  Co.,  of  New  Jersey. 
The  Welsh  makers  competed  and  lost, 
despite  the  drawback  in  their  favour  that 
the  material  is  to  be  used  for  oil  containers 
for  foreign  shipment. 

French  Contract  for  Glasgow. 

We  hear  that  Messrs.  Wm.  Jacks  Co. 
Ltd.,  Glasgow,  have  contracted  for 
300,000  tons  of  coal  for  the  use  of  the 
French  railwnys.  The  contract  is  to  run 
over  a  period  of  three  years,  and  arrange-' 
ments  have  been  made  with  Messrs.  Glen 
&  Co.,  shipowners,  Glasgow,  to  provide 
tonnage.  Shi))ments  are  to  be  made  in 
equal  jnopoi  tions  over  the  three  years. 

Transport  Union. 

The  National  Union  of  J)ock,  Riverside 
and  General  Workers,  which  has  been 
b.alloting  on  amalganuition,  has  decided  to 
merge  itself  in  the  Transport  Union. 
This  will  add  another  70,000  to  the  amal- 
gamation, which  now  numbers  400. 000. 

Mr.  BenTillett's  union,  the  Dock, Wharf . 
Eiveiside  and  General  Workers,  is  already 
in  the  union,  and  the  two  dockers'  unions 
are  therefore  now  united  in  the  amal- 
gamation. Similarly  the  two  unions  ot 
vehicle  workers  have  been  combined  in 
tlie  Transport  T^nion. 

British  Firms  Secure  Large  Contracts. 

r'our  liiitish  firms  have  secuied  cois- 
ti'acts  for  tbe  machinery  foi'  36  new  grain 
elevators  for  the  South  African  Govern- 
ment. Messrs.  Spencer  &  Co.  Ltd.,  the 
Melksham  engineers,  have  received  the 
order  for  the  whole  of  the  plant  for  Ih; 
terminal  elevator  at  Durban,  which  whl 
have  a  capacity  of  42,000  tons  and  avouIci 
load  ships  al  tbe  rate  of  1,000  tons  an 
hour,  and  also  for  (he  smaller  collecting 
elevalors  whidi  will  feed  the  two 
terminals  al  Durban  and  Cajje  Town. 
The  big  elevator  at  the  latter  ])or1  will  be 
etiui])ped  wiih  machinery  by  Messrs. 
Henry  Simon  Tjid..  of  Manchestei-.  The 
whole  of  the  coiistrud iomil  steelwoik  for 
the  elevators  will  be  sui)])lied  by  the 
Furness  Shi])building  (^o.,  of  Middles- 
biougli.  The  construction  of  this  series 
of  elevators,  which  will  revolutionise  the 
handling  of  South  African  grain,  is  aboiil 
to  be  commenced  bv  the  Canadian 
specialists,  Messrs.  A.  W.  Menkins.  Th- 
greater  part  of  the  £5,000.000  raised  bv 
the  Union  Government  will  be  expended 
on  the  scheme. 


Aiuminium  from  Germany. 

The  aluminium  industry  i>  -utfei'ing 
badly  fiom  Geiman  competition  owing  to 
the  deflated  current y.  In  an  api)li(ation 
before  a  committee,  presided  over  by  Sir 
W.  M.  Acwoith,  on  Monday  last,  Mr. 
Deas  Macfarlane,  of  Messrs.  Macfarlaue  & 
Robinson,  of  W'olverhaniiittm ,  stated  that 
the  late  of  exchange  was  tlie  crux  of  the 
whole  thing,  and  the  exchange  had  been 
so  overwhelming  that  no  British  nianufac- 
turer,  bowevej  well  organised  his  works, 
had  any  chance  whatever.  At  the  moment, 
altliough  his  firm  was  ec|uipped  with  the 
most  ethcient  machinery,  they  had  |ihini 
u];  to  the  value  of  j£50.(H!0  lying  idle. 
He  did  not  think  that  unemjikiynient  was 
due  toi  lack  of  demand.  Mauufactureis 
were  against  impossible  ])iices  and  were 
trying  to  realise  stocks.  So  far  as  the 
future  was  ctmcerned,  the  ])rice  of  steel 
had  dropped,  coal,  was  falling,  and  there 
was  every  pios^pect  of  raw  material  prices 
coming  down  generally.  In  Geiniany  the 
indication  was  the  l  eveix' — that  there,  pro- 
duction would  be  iiici  ea^ed  in  cost.  Mr.  G. 
Kenrick,  of  Messis.  A.  Kenrick  &  Son, 
Birniingliam ,  told  the  committee  that  the 
application  was  brought  by  the  enamelled 
hollow-ware  section  of  tlie  Wi  ought 
liollow-ware  trade  Association.  '  He 
claimed  that  the  British  manufacturers 
could  sup])ly  enamelled  holloAV-ware  as 
efliciently  and  economically  as  the  Ger- 
mans. Questitmed  by  various  menibers 
of  the  committee  on  overhead  charges, 
witness  said  he  thought  the  calculating 
(,'f  overhead  charges  could  be  very  mis- 
h-ading.  His  experience  during  the  war 
led  him  to  think  that  they  could  be  made 
into  anything. 

Aircraft  Losses. 

Reference  to  the  tremendous  slump  in 
aircraft  manufacture  following  the  de- 
claration of  peace  was  made  by  Sir  William 
]^.  Peat,  the  liquidator,  at  a  meeting  of 
creditors  of  the  .\^ircraft  Manufacturing 
Co.  in  Londnn. 

Until  l!):iO,  said  Sir  William,  the  coni- 
])auv  had  a  prosjjerous  career,  its  profifs 
leing:  1913,  £9,700;  1914.  £22,220; 
lOi:..  £27,200;  1916,  £60,900;  1917. 
f  107,301);  191 S.  £17(i.70O;  1919, 
f 119, 600. 

In  the  autumn  of  1919,  the  company 
developed  its  peace  programme,  and  went 
in  for  manufacturing  motoi'  and  gramo- 
phone bodies.  From  October  1,  1919,  to 
])et;ember  4,  1920,  the  date  of  the  re- 
ceiver's ai)])ointinent,  the  comijanv  lost 
£(i20.000.  In  the  half-year  ending  March 
31,  1920,  there  was  a  loss  of  £350,000. 

Sir  William  gave  details  of  1  I  -nh- 
sidiary  f  oniiKi ivies,  and  estimated  that 
there  would  be  a  loss  to  the  Aircraft  Co. 
in  lespecl  of  these  of  £800,000.  Dealing 
with  the  assets,  he  said  that  claims  would 
be  put  forward  before  the  Royal  Ctminiis- 
sion  on  Awards  to  Inventors  amounting 
to  £475,000  in  respect  of  aeroplanes. 
Another  claim  for  £100,000  would  be  made 
in  respect  of  airship  designs  suiiidied  to 
the  Admiraltv. 


He  lielieved  the  lieceivei  would  bp  able 
to  recover  the  full  amount  of  £200, OK; 
]iaid  by  the  eonrpany  in  Excess  Profits 
Duty.    The  debenture  holders,  whom  the 
court  held  had  priority,  claimed  £696, 00(', 
of  which    they   had  received  £300,000. 
Taking  a  broad  view  of  the  situation  there  j 
were,  in  his  oipinion,  suflicient  assets'  to  | 
jiay  off  the  debentures  and  yield  some  sur-1  1 
plus  for  the  creditors.     At  this  moment  j 
the  surplus  could  not  be  estimated.  \ 

Low  Iron  and  Stee!  Prodmiim.  ^ 

The  world's  juoducf ion  of  iron  ami  stee'  j 
ill  1921  was  the  lowest  for  over  a  decade,  | 
acnnding  to  the  usual    annual    estimate  ' 
])i  :  ]iaii  ,1  by  the  Iron  Trade  Revieiv.  The 
N\nij(l\  output  of  pig  iron    last  year  is 
estimated  at    35,960.000  tons,  com])are(l 
with     60,636,400    tons     in     1!(20  and 
T(i, 694,000  tons  in  1!)]3.    Steel  output  in 
1921  was  40,731,000  ions,  compared  with 
(i^321,000  tons  in  1920   and  74,629,000 
tons  in  in  1913. 

Mainly  on  account  of  the  miner.s"  strike, 
British  pig  iron  prciluction  fell  from  second 
])lace  among  the  h  ading  nations  of  the 
world  in  1!»20  to  fourth  place  in  1921.  The 
Ignited  States  continues  to  hold  the  lead  in 
pig  iron  (»ut|nit,  with  (jermany  second  and 
(•'ranee  third.  In  steel  output  last  year 
Great  Britain  was  third,  France  fourtli, 
Germany  second  and  America  first. 

The  following  table  gives  details  of  the 
world's  iron  and  steel  production  last 
year  and  in  1920  (in  thousands  of  tons)  :  — 


-Pig  iron. — 


1921. 

Cnited  Slates    16,750 

Germany    7,500 

Great  Britain    2,700 

I'lancc    3,200 

Belgium    825 

I;uxeinbouig    960 

Central  Kurope    9(i5 

Other  countries    ;i,(160 


35,960  ... 

—Stee 
1921. 

I'mtcd  States    20,100  ... 

Germany    9,000  ... 

Gi.eat  Britain    3,700  ... 

France   2,900  ... 

Belgium    7(iO 

Luxembourg    760 

C^entral  Europe    1,500 

(hher  countries    2,011  ... 


40,731 


1920. 
36,401 
(i,50(i 
8.007 
3,275 
1.112 
(i85 
870 
3,786 

60,630 

1920. 
42,100 
8.000 
9,057 
2,915 
1,210 
590 
1,225 
3,218 

(18,321 


The  iron  and  sleel  exjiorts  of  the  five 
leading  nations.  Great  Britain,  France, 
Belgium,  Geimanv  and  the  United  States, 
aggregated  8,095^000  tons  in  1921  com- 
pared with  11,750.000  tons  in  1920  and 
5,583,000  tons  in  1913,  thus  emphasising 
(he  world-wide  character  and  severity  of 
the  depression  in  trnde. 


How  Other  Industries  Stand. 


THE  COAL  INDUSTRY. 

The  output  of  foal  for  the  week  ended 
December  24,  1921.  was  4,965,400  tons  :  — 

1921. 

IJecembei   24    4,965,400 

December  17    5,030,700 

(revised) 
1920. 

DecemlK-r  25    4,541,600 

Deceuiber   18    5,-307,000 

December  17  was  the  only  week  ot  l!t21 

during-  which  output  reached  the  5,001), 00(1 

tons  level. 

Trade  continues  ^li,u!ltly  m  inipiinc.  In 
Fife  fuller  time  is  being  wmked,  and  lliere 
are  fewer  unemi)loyed.  Sc(jilaud,  howevei , 

'  still  feels  the  effects  of  the  damage  to  pits 
during  the  stoppage.  Unrest  continues  in 
iSouth  Wales.  In  the  Maesteg  area  the 
miners,  acting  on  the  recommendations  ot 
Mr.  Yernon  Hartshorn,  M.l'.,  j)resident  of 

',  the  South  Wales  Miners'  Federation,  have 
decided  to  tender  14  days"  notice  at  all 
collieries  in  the  district. 

I  At  Cardiff,  on  January  3,  a  meeting  of 
the  Joint  District  Couciliation  Board  was 

I  conveuecl  at  the  instance  of  the  miners' 

i  representatives  in  order  that  the  wage 
situation  might  be  discussed.  Mr.  Vernon 
Hartsliorn  submilted  the  ease  of  the  men, 
who  contend  that  by  "  a  proper  orgauisa- 

i  tion  of  the  industry  in  relation  to  the  dis- 

:  posal  of  coal,  a.  substantial  ini|ii(ivenieii1 

>  in  ■wages  could  be  effected.""  Spenldng'  mi  be- 
half nf  the  coalowners,  Mr.  Evan  Williani- 
exhaustively  rejjlied  to  Mr.  Hartsliorn's 

'  arguments,  his  main  contentiou  being  that 
any  attempt  artificially  to  raise  the  price 
of  coal  would  prove  disastrous.  He 
intimated  that  the  coalowners  would  care- 
fully consider  all  the  arguments  and  fads, 
and  report  the  position  to  the  Coalowners" 

'  Association.  Mr.  Hartshorn,  in  conclu- 
sion, remarked  that  if  the  owners  would 

[  not  take  action  there  would  be  no  altcrna- 

I  tive  but  for  the  miners  thenrselves  to  do 

(  so. 

I  It  is  reported  from  West  Yorkshiie  tliat 
'  a-  variation  of  the  grouidng  of  areas  may 
take  i)laee'  in  accordance  with  Clause  6  of 
1  the  Terms  of  Settlement.  Clause  6  nuikes 
it  possible  for  this  step  (o  be  taken  on 
t  February  1  next. 

The  effect  of  the  recently  announced 
reductions  in  railway  rates  for  coal  have 
proved  almost  imperceptible  to  consumers. 
)  London  householders  derive  no  benetit  at 
all  from  the  change,  and  in  Manchester  no 
J  more  than  lOd.  a  ton  saving  can  be  attri- 
^  buted  to  the  altered  rates. 
^     The   Scottish   coal   trade,    which  was 
debarred    from    the    trifling  concession 
granted  in  England  and  Wales,  is  making 
I  strong  rejnesentations  to  the  Scottish  rail- 
way companies,  and  will  continue  to  do  so 
until  reductions  are  granted.    Meant  inn', 
the  Mining  Association  of  Great  Britain  is 
backing  the  Scottish  owners'  demands, 
and  preparing  to  approach  the  Railwa>- 
^  Clearing  House  for  a  further  reduction 
I  more  in  accord  with  the  needs  ol  industry. 
A  further  12i  per  cent,  making  25  per 
rent  in  all,  with  a  cut  of  one-half  of  the 


flat  rate  (now  4d.  per  ton)  is  considered  to 
be  the  least  that  the  companies  can  use- 
fidly  grant. 

GERMANY'S  AUTOMOBILE 
INDUSTRY. 

In  (xermany  the  automobile  industry 
has  lately  taken  a  projuinent  place  among 
those  industries  of  the  country  dependent 
to  a  very  high  degree  on  the  expoit  of 
their  products.  This  situation  has  been 
brought  aboirt  by  the  extremely  I'estricted 
donrestic  nrarket,  which  in  turn  is  due  t') 
Uie  soaring  domestic  prices  ot  autoino- 
liiles,  the  high  cost  ol  maintenance,  and 
the  heavy  Ijrnden  of  taxation  whi(;h  is 
threatening  automobile  tiaffic  in  this 
country. 

About  150,t)00  employees  me  engaged 
in  rTeiniany"s  autonntbile  and  allied 
indirstries.  T-iie  autonnjbile  jjlants,  wliicli 
were  considerably  enlarged  during  the 
war,  represent  an  investment  of  many 
millionsi  of  marks.  This  investment  would 
be  lost,  in  part,  were  not  the  continued 
operation  of  these  plants  assured ;  and 
that  assurance  ap])ears  to  lie  in  a  laige 
scale  expansion  of  (Ternuury's  autontobile 
export  trade. 

Accoiding  to  tignres  j)ui>lislied  i)y  ibe 
Federal   Bureau  of  Statistics,  Grermany 


CALVERT'S  ALMANACK  for  1922  will  be 
an  invaluable  pocket  book  for  engineers.  It 
will  contain  a  mass  of  information  not  to  be 
found  in  any  similar  yearbook.  It  is  of  a 
convenient  size,  and  it  is  not  padded  out 
with  irrelevant  matter. 


exported  dining  1920  a  lotai  o)  J  7,534 
automobiles  and  3,541  motor  cycles.  This 
total  expoit  of  motor  vehicles  in  no  way 
represents  cars  manufactured  in  1920.  In 
it  is  included  a  considerable  nunrber  of 
used  automobiles,  for  the  most  part 
former  ainiy  antomobiles  which,  afiei 
being  put  in  order  in  German  lejiair 
s.hops,  were  shipped  to  foreign  buyers. 

It  is  interesting  to  note  the  proportion 
of  the  total  representing  export  by  the 
industry  itself,  and  that  part  represenling 
export  by  automobile  dealers.  Figuies 
]iu]dished  by  the  Association  ot  German 
Automobile  Manirfactuiers  show  that  the 
manirfacturers  themselves  exported  about 
S,000  motor  vehicles.  Leaving  out  of 
coirsideration  the  vei-y  insigniflcant 
nunrber  of  those  occasional  ex]io]ters  not 
falliirg  within  the  category  of  dealers,  the 
number  of  cars  exported  by  the  auto- 
mobile trade  can  be  said  to  have  attained 
a  total  of  about  9,500. 

The  census  of  motor  vehicles  on 
July  1,  1921,  discloses,  according  to  the 
Eeichsamcigcv.  that  there  are  about  half 
as  many  motor  trucks  as  passenger  cars 
in  Germany. 

Passenger  cars  (including  char-a-bancs) 
total  00,906,  of  w.hieh  60,135  have 
interiial-iombustion  engines,  763  are 
driven  by    ftlp<>trinity,  nnd    68  by  steam. 


Cars  seating  more  than  eight  people 
number  1,378,  and  those  seating  eight  or 
less  (including  the  driver)  number  59,588. 
Of  the  latter,  22,017  are  lated  at  8  h.]). 
to-  14  h.p. 

Of  the  30,424  motor  trucks,  29,536  are 
driven  by  internal-combustion  engines, 
858  by  electricity,  and  30  by  steam.  Most 
trucks  are  of  the  heavy  type,  nearly  half 
of  the  total  weighing  4,000  kilos  oi-  over, 
and  about  one-fourth  weighing  between 
3,000  kilos  and  4,000  kilos. 

Motorcycles  in  thecountiy  total  26,729. 
motor  fire  engines  540,  and  street-(dean- 
ing  machines  264.  Of  the  292  tractois, 
135  are  propelled  by  internal-combustioii 
engiires,  73  by  electricity,  and  84  by 
steam;  114  tractors  weigh  5  metiic  tons 
or  less,  and  178  weigh  over  5  tons. 

Practically  no  foreign  airtomobiles, 
says  a  ITnited  States  Consulai  report,  are 
being  imported  into  Gemuuiy.  It  is  very 
doubtful  whether  foreign  autonu)biles 
would  be  bought  in  appreciable  (luanti- 
ties.  iiiesjiective  of  any  import  prcdiibi- 
tion,  becairse  of  the  enormims  exchange 
luemiums  and  the  consequent  piobibitive 
selling  pi"ice  in  Germany.  Even  when  the 
mark  was  less  than  100  to  the  dollar  there 
were  no  great  ])Ossibilities  for  the  sale  of 
An)erican  motor  vehicles.  With  the  mark 
at  250  and  moie,  and  with  the  relative 
])urchasing  ])ower  ot  practically  all  classes 
in  Germany  less  than  it  was  three  months 
ago,  (uir  opiiortunity  is  negligible. 

GALVANISED  IRON. 

The  galvanised  iron  iiidustjy,  which 
is  always  amongsl  the  first  to  feel  the 
rtMurn  of  good  trade,  is  re])orted  to  be  on 
the  eve  of  the  greatest  volume  of  business 
ever  known.  During  the  last  quarter  of 
1921  the  tonnages  of  orders  booked  and 
shij)p(Ml  have  been  on  the  increase  every 
week,  and  the  pre-war  output  has  almost 
ben  reached.  The  world  is  bare  of  supplies 
of  galvanised  corrugated  sheets,  and 
nunuuous  strmtural  schemes  which  have 
been  held  up  pending  lower  juices  cannot 
be  delayed  much  longer.  As  a  matter  of 
tad,  the  prices  in  the  galvanised  iron 
industrs'^  are  now  below  actual  costs,  with- 
out taking  into  account  the  further  rediu- 
tions  in  wages  and  fuel  which  are  to  take 
))lace  this  month. 


Notice  of  Registr.'^tion. — Notice  is  given  by  tlie 
^Ministry  of  Transport  that  the  register  of  privately 
owned  wagons,  instituted  in  accordance  witli  the 
terms  of  the  announcemen.  jf  February  12,  1920, 
will  be  closed,  and  no  orders  for  wagons  placed 
after  Januarv  7,  1922.  will  be  registered  by  the 
Ministry  of  Transport. 


Electric  Poweb  on  the  Rivier.\. — It  has  been 
decided  to  utilise  the  water  power  in  the  mountains 
on  the  Riviera  by  the  erection  of  a  large  power 
station.  Sixtv  million  francs  will  have  to  be  pi'o- 
vided  for  utilising  two  water  falls,  one  at  Boucairon 
and  the  other  at  Saint  Etienne  de  Jinee  and  erecting 
the  necessary  machinery.  lit  is  quite  probable,  if 
this  is  done,  that  this  district  will,  in  the  near 
future,  become  an  industrial  centre,  as  at  Grenoble 
and  other  localities  in  the  French  Alps,  where  large 
manufactories  have  been  developed  through  the  use 
of  water  power.  It  is  intended  that  this  new- 
station  will  supply  electric  current  to  Nice  and  othev 
towns  on  the  Riviera. 
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[FROM  CORRESPONDENTS  AT  HOME  AND  ABROAD.; 


NEWCASTLE-ON-TYNE. 


(Ekom  Our  Own  Correspondent.) 

The  ijrolongecl  holiday  period  was  inevit- 
ahle  oiwmg-  to  the  hick  of  oiders  in  the 
engineering  and  shiphuilding  world,  and 
many  thoinsandsy  oif  skilled  men  are  still 
idle.  The  iron  market  recijiened  with 
veiy  little  business  in  the  new  year,  few 
traders  putting  in  an  appearance.  The 
(mtiook,  liowever,  is  hopeiiilly  regarded, 
enquiries  lor  local  iron  increasing. 
Another  10s.  cut  in  Cleveland  foundry 
iron  is  piedicted,  now  quoted  at  100s. 
per  toin,  or  halt  the  price  prevailing-  last 
year  at  this  time.  Ihe  steelworks  con- 
tinue idle  and  more  furnaces  are  not  likely 
to  be  put  into  operation  just  yet. 

Formal  application  was  made  by  the 
shipbuilders  for  a  conference  at  Carlisle 
next  week  in  order  to  discuss  with  the 
unions'  representatives  the  withdrawal  by 
instalments  of  the  bonuses  ijeriodically 
granted  to  employees  during  the  war  by 
the  Industrial  Court,  totalling  22s.  Gd., 
and  largely  based  on  the  rising  cost  of 
living.  The  reason  for  their  bestowal 
having  ceased  to  exist  the  emijloj^ers  are 
asking  for'  a  like  concession  the  other 
way,  for  the  reductions  that  have  already 
taken  place  have  not  been  suflicient  to 
turn  the  scale  or  bring  costs  nearer  to 
market  values.  It  is  not  the  intention,  how- 
ever, of  the  employeis  tO'  seek  to  with- 
draw anything'  the  economic  position  will 
not  justify. 

Work  has  been  connnenced  on  two 
10,000  ton  merchant  vessels  by  the  North- 
umberland Shipbuilding  Co.,  of  Howden- 
on-Tyne,  for  !Sir  Walter  Runciman,  who 
has  bought  them  over  from  Norwegian 
owners  as  the  nucleus  of  a  new  Moor  Line 
Fleet.  Two  more  of  9,800  tons  have  been 
ordered  from  Messrs.  Doxford  &  Co.,  of 
Sunderland,  for  the  same  line. 


BIRMINGHAM. 

(From  Our  Own  Correspondent.) 

I  had  an  interesting  interview  on  Mon- 
day _  with  Mr.  Alexander  Ramsay,  the 
president  of  the  Birmingham  section  of 
the  Engineering  and  National  Employers' 
Federation,  in  regard  to  the  prospects  of 
the  engineering  industry.  Mr.  Ramsay, 
who  is  closely  in  touch  with  the  whole  of 
the  Midland  employers,  said:  — 

"  In  certain  directions  there  are  more 
enquiries  abroad,  and  in  one  or  two  cases 
more  orders,  only  these  are  for  rather 
small  quantities.  But  an  examination  of 
the  factors  operating  leads  one  to  believe 
that  there  is  a  certain  amount  of  business 
about    that    is   being   held    up  because 


buyers  are  wailing  for  a  reduction  in 
selling  prices,  wn^ch  tliey  beiieve  to  be 
(;om)iig. 

■■  Xi^e  present  cost  of  production, 
generally  speaKing,  is  from  two-and-a- 
quaiter  lo  two-aiia-a-half  times  more  tJian 
pie- war.  Maienai  is  cneaper  an  round, 
Out  nrms  have  to  take  into  consideraiiou 
tne  price  tney  paid  lor  the  stocks  they 
hold. 

'■  I  think  the  opinion  is  that  if  the  cost 
ol  production  came  down  to  a  hgure  of 
sometning  like  (0  per  cent  above  pre-war 
cost,  tiieii  tnere  would  Oe  a  tendency  tor 
tue  present  world's  strike  of  buyers  to 
ease  off.  But  1  do'  not  beneve  tiiat  there 
will  be  anything  in  the  way  of  a  sub- 
stantial improvement  m  trade  until  we 
get  down  to  about  25  per  cent  or  '60  per 
cent  above  pre-war  cost." 

Mr.  Ramsay  sihowed  me  a  rather 
lemarkable  letter  he  had  received  from  a 
correspondent  in  Reval,  Estlionia,  dated 
as  leceuti}-  as  INovember  lli.  it  conveys 
some  really  valuable  and  indeed  signi- 
hcant  iniurmaiion,  and  siiows  con- 
clusively wily  our  trade  abroad  does  not 
revive.  This  correspondent  says:  "  I  do 
not  know  wJiere  the  impression  has  been 
obtained  from  in  England  that  there  is  iioi 
business  to  be  done  here.  My  brother's 
turnover  is  at  present  about  £00,000  to 
i7U,000  per  month.  The  difficultj-  at 
present  is  entirely  due  to  the  Grerman 
exchanges  and  to  British  prices.  A  year 
;igo  when  the  German  mark  was  at  200  in 
London,  it  would  have  been  possible  for 
British  manufacturers  to  compete  here.  At 
present  this  is  impossible,  as  the  difference 
in  price  is  not  20  per  cent,  but  000  or  700. 
'l,'o  give  a  few  examples:  32  h.p.  four- 
cylinder  tractors,  made  in  Hanover,  are 
selling  here  for  .£60;  at  the  present  rate 
of  exchange,  that  is.  They  are  delivered, 
freight  and  duty  paid,  Reval.  British 
tractors,  f.o.b.  English  port,  cost  £450. 

"  My  brother  wanted  a  small  petrol 
motor  and  pump.  I  quoted  him  £84.  He 
has  placed  his  order  with  a  German  firm  for" 
the  equivalent  of  £14  15s.  My  price  was 
f.o.b.  British  port;  his  was  duty  paid, 
Reval.  He  badly  requires  two  motor 
lorries  about  tfiree  tons  capacity.  My 
juice,  without  profit,  was  £854  c.i.f.. 
Reval.  He  has  paid  £178,  duty  paid. 
I'eval;  payment  20  per  cent  with  order, 
balance  in  three  months. 

"  The  Esthonian  Government,  and  the 
majority  of  business  men,  are  definitely 
pro-British.  The  Germans  are  not  liked 
here,  but  it  is  impossible  to  interest  anv- 
one  in  British  goods.  The  will  simply 
not  discuss  them.    It  is  a  waste  of  time." 

That  is  a  remarkable  document,  and  it 


deserves  wide  publicity.  It  is  indeed  cal- 
culated to  make  one  think. 

Mr.  Charles  Stanley,  the  manager  of  the 
British  Industries  l^'air,  Birmingham, 
tells  me  that  the  work  of  equipping  the 
three  large  aerodiomes  at  Casue  Brom- 
wich  for  the  fair  has  begun.  The  whole 
of  the  space  in  the  thiee  large  buildings 
has  been  taken,  and  there  are  500  firms 
exhibitino-. 


SHEFFIELD. 

(From  Our  Own  Correspondent. j 

Sheffield  has  only  got  going  this  week 
again    to    the    fuller    extent    since  the 
liolidays,    not  a  few   of   the   steel  and 
engineerings  firms   having  staited  until  j 
\V  ednesday.    There   is   a   hopeful   tone,  j 
however.  j 

Many  of  the  small  firms  are   booking  » 
orders  for  steel  in  sections,    bars   ano  j 
smaller  tools  and  other  articles  of  steeJ.  j 
There  is  practically  nothing  doing,  how- 
ever, in  high-speed    steel  products,  the 
opinion  being  that  this  condition  will  con- 
tinue for  some  time. 

Shipbuilding  is  not  doing  much  with 
Sliefiield,  although  it  norma Jy  swallows  a 
lot  of  steel  castings  and  engineering  parts. 
Much  hope  is  attached  to  the  fact  that 
German,  Belgian  and  Slovakian  comijeti- 
tion  in  the  steel  industry  l^as  been  reduced 
to  a  point  when  British  makers  can  com- 
j)ete  successfully  in  the  markets,  and  with 
delivery  and  other  conditions  in  favour  oi 
home  makers  it  is  anticipated  that  buyers 
here  will  place  orders  soon.  Stocks  are 
about  run  out,  and  the  placing  of  small 
orders,  as  noted  above,  is  an  indication 
that  "  orders  are  creeping  back  again. 
Bui  it  is  big  orders  that  are  required  to 
get  our  big  works  going  even  on  a  fail 
round  of  short  time. 

There  has  been  a  report  through  from 
New  York  that  Vickers-Aimstrong,  as  a 
combination,  had  offered  to  take  over  the 
l)rincipal  Austrian  arsenal  for  the  con- 
struction of  locomotives  to  meet  Balkan 
orders.  In  resjionse,  Vickers  give  a  non- 
committal reply,  and  Armstrong's  will 
neither  say  "nay"  or  "yea."  They 
admit,  liowever,  that  they  are  negotiating 
with  regard  to  a  big  Newfoundland  paper 
enter])rise.  One  Avonders,  in  view  oi 
Vickers  having  set  tlieraseh-es  out  for  the 
manufacture  of  hydro-electric  plant,  and 
to  specialise  in  electric  ])lant  generally, 
if  the  combination  may  be  negotiating  foi 
orders  for  hydro-electric  installations  for 
running  big  mills  out  West,  or  are 
Armstrong's? 

Dull  as  things  are  in  the  steel  trade, 
there  is  >till  iinother  company  here.    It  is 
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j  railed     "Industrial     Steels    Ltd.,"  i^ 
capitalised  at  £700, OUU,  and  is  to  take  over 
I  llie  Siemens-Martin  and  some  other  plani 
of  Jonas  &  Colvers,  of  Continental  Steel- 
I  works.      The  old  firm  will  continue  as 
before  and  manufacture  specialities,  while 
I,  the  "  baby  "  develops  under  new  and  old 
'i  directors,  more  on  the  Siemens'  steel  side. 
A  few  weeks  ago  I  wrote  about  the 
ex])erimental  manufacture  of  scissors  hy 
eno'ineeriiio'     methods,     instead    of  by 
ordinary  cullering-  methods.    At  the  time 
some  big  difficulties  were  confronting  the 
])atentee,  not  the  least  being  polisliing, 
but  this  week  I  have  seen  specimens  of 
the  latest  pioducts  of  this  sort — ^which  are 
milled  and  bent  into  shape  in  the  cold 
steel — and  they  are  a,  remarkable  improve- 
p  inent  on  earlier  attempts.    The  manuffie- 
,   turer  says  that  he  hopes  to  be  able  to  tell 
me  in  a  few  weeks  that  he  is  over  all  his 
-  troubles,  and  that  "scissors  by  engineei'- 
^  ing  methods  "  is  an  accomplished  com- 
,  mercinl  fact. 


reduction  upon  this  figure,  it  is  calculated, 
vrill  come  before  the  end  of  the  month. 


BARROW. 

(From  Our  Own  Correspondent.) 

While  there  is  much  to  be  desired  in  tlie 
local  industrial  position,  there  was  some- 
tiiing  not  inauspicious  about  the  circum- 
stances under  wiiich  a  restart  was  made 
at  the  dilfereut  works  after  the  holidays  at 
the  beginning  of  the  week.  At  Messrs. 
Vickers'  worKs,  where  more  than  half  of 
the  1U,UU0  men  employed  are  on  full  time, 
it  is  reported  that  tlie  engineering  depart- 
ments will  benefit  slightly  from  an  order 
li-om  the  Admiiaity  for  a  set  of  Diesel 
engines  for  a  ismali  vessel  to  be  built  in 
one  of  the  dockyards. 

One  is  unable  at  the  moment  to  get  any 
official  confirmation  for  a  rumour  to  the 
effect  that  efloits  are  being  made  towards 
the  introduction  of  a  new  engineering 
enterprise  into  the  town  for  mass  produc- 
tion work  in  connection  with  transport. 

The  amount  of  work  remaining  to  be 
done  in  the  local  shipyard  is  small. 

The  Furness  area  has  witnessed  a 
brightening  in  the  position  of  the  iron  and 
steel  trades.  There  has  been  a  renewal  of 
operations  at  several  of  the  ore  mines  in 
the  neighbourhood,  and  in  Barrow  the  two 
furnaces  damped  down  before  Christmas 
have  again  been  put  under  blast,  while  in 
the  adjoining  steelworks  a  commence- 
ment has  been  made  in  the  steel-melting 
shop,  the  hoop  and  steel  mills  and  the 
foundry. 

The  position  is  not  so  bright  further  up 
tlie  coast.  The  United  Steel  Co.'s  steel- 
works at  Wnrkingtou  closed  down  at  tlie 
week-end  with  not  a  single  order  on  the 
books,  and  a  possible  date  of  resumption 
cannot  be  fixed.  At  Moss  Bay,  however, 
the  company's  furnaces  are  remaining  in 
blast,  with  the  whole  of'  the  make  going 
into  stock.  Moss  Bay  is  the  only  centre 
oi  such  activity  in  the  Cumberland  end  of 
the  district.  Meantime,  a  temporary 
arrangement  with  the  iron  ore  miners 
whereby  a  monthlv  ascertainment  will  be 
used  to  regulate  wages  instead  of  a  longer 
time  basis,  and  a  fall  of  52?  points  in  the 
wages  of  the  blast  furnacemen  (leaving 
their  wao'Ps  5B  per  cent  above  standard), 
have  facilitated  another  cut  v^  the  price  of 
iron.  Bessemer  mixed  numbers  are  now 
quoted  at  £5  Ss.  6d.  at  works.  Another 


BRfSTOL. 

(From  Oc'r  Own  Corkb.spondent.) 

As  far  as  Bristol  and  Batli  are  con- 
cerned, enquiries  show  that  up  to  the 
present  the  new  year  has  not  produced  any 
appreciable  revival  in  the  engineering 
industry.  The  improvement  at  the  works 
of  the  Douglas  Motors  Ltd.  is  maintained, 
and  they  are  chiefly  concerned  in  the  out- 
put of  motor  cycles  and  sidecars.  The 
trade  in  this  respect  is  not  only  confined  to 
this  country,  but  orders  are  being  received 
from  abroad.  At  one  time  a  very  good 
business  was  maintained  with  Australia 
and  New  Zealand.  About  800  of  the  1,200 
or  so  of  the  employees  of  this  firm  have 
l)een  reabsorbed.  Trade  is  also  good  in 
hlxeter,  where  Messrs.  Willey  &  Co.  are 
engaged  in  making  gas  meters  and  in 
doing  boilermaking.  Another  firm  in  the 
West  of  England,  Messrs.  Sjiencer  &  Co., 
of  Melksham,  find  themselves  fairly 
engaged  on  general  work.  These  are  only 
outstanding  features,  and  generally  most 
firms  are  at  a  low  ebb. 

The  Continental  traffic,  wliicli  prior  to 
1914  was  one  of  the  mainstays  of  the 
Bristol  City  Docks,  is  making  a  slow 
recovery  from  the  effects  of  the  war.  Tn 
certain  sections  homeward  inducements 
have  been  encouraging.  One  or  two  of 
the  old  Continental  berths  have  not  been 
revived,  though  efPor'ts  have  been  put 
forward  in  that  direction,  solely  because 
of  the  lack  of  inducement  in  (lie  matter  of 
ontwavd  freiglit.  This  condition  is 
difficult  to  understand  in  A'iew  of  the 
extent  of  the  expiu  ( -pioducing  and 
import-consuming  pdnuhifion  within  a 
50-mile  radius  of  liristol.  This  area 
supports  a  po])ulation  of  2.)  millions, 
inc^'eased  to  five  millions  within  a  T5-in'le 
radius  and  10  millions  within  a  100-mile 
radius.  ff  Bristol  is  to  revert  to  the 
Die-war  volume  of  trade,  keep  existing 
shipping  services  and  look  forward  to  the 
lesumntion  of  suspended  berths,  cargo 
must  be  forthcoming  in  both  directions 
and  in  sufficient  quantities  to  more  than 
cover  the  cost  of  operating-  the  vesseb 
concerned. 


SOUTH  SrAFFORnSHPRE  AND 
WORCESTERSHJRE 

(From  Our  Own  CoRRESPONnENT.) 

]^usine>-v;  in  the  iron  and  steel  and 
engineering  trades  are  not  very  bright  in 
the  Black  Coamtrv,  and  up  to  the  time  of 
writing  comparatively  few  forges  or  mills 
have  restarted  after  the  holiday  cessation, 
for  the  state  of  the  market  offers  little^ 
promise  of  regular  work. 

There  is  a  slight  improvement  in 
engineering  in  the  district,  a"d  mpker<  cf 
pig  iron  are  hoping  that  orders  for  this 
brand  of  n^aterial  will  slmrtb-  be  forth- 
coming. There  are  considerable  stocks  at 
the  blast  furnaces,  and  at  the  moment 
demand  is  very  slow.  There  is  scarcely 
any  call  for  fovge  material,  but  foundry 
sorts  ar*;  in  a  little  better  demand.  The 
South  Staffordshire  furnaces  remain  out, 
and  there  sfems  little  n^''^'Spect  of  fl^em 
being  delighted  yet  awhile.  Smelters 
say  that  the  railway  rates  concfssions  are 


of  little  help  and  give  no  encouragement 
for  thg  blowing  in  of  furnaces.  Matters 
are  made  worse  by  the  high  cost  of  coke, 
though  it  is  this  week  a  little  easier  at  20s. 
per  ton.  Staffordshire  all-mine  cold  blast 
iion  is  still  being-  turned  out,  but  other 
descriptions  of  pig  have  to  be  obtained 
from  Northamptonshire  or  Derbyshire. 
Derbyshire  foundry  iron  is  now  obtainable 
at  £4  12s.  6d.  at  the  furnaces,  and  forge 
iron  at  £4  2s.  Gd.  Northamptonslnre 
pi'i(;es  are  a  little  lower;  foundi-v' 
£4  7s.  6d.,  and  forge  £4. 

The  Staffordshire  makers  of  finished 
iron  have  recently  been  considering  the 
advisability  of  lowering  the  standard  price 
of  both  best  and  merchant  bars.  Makers 
outside  the  association  have  been  quoting 
as  much  as  £1  below  the  standard.  The 
standard  for  marked  bars  remains  £16  and 
Crown  bars  £13. 

The  rivalry  between  iron  and  steel  has 
once  more  become  acute  in  view  of  the 
much  lower  price  of  the  latter  material. 
Steel  sheets  and.  steel  strip  for  tube 
making,  as  well  as  steel  bars  for  the 
under-frames  of  railway  wagons,  are  being 
preferred  on  the  ground  of  price.  The 
oldei'  metal  has  the  reputation  of  greater 
durability,  but  this  does  not  weigh  against 
the  considerable  difference  in  price.  Strip 
for  tube  making  can  be  bought  at  £10  los. 
as  against  £13  10s.  for  iron. 

Prices  in  the  steel  market  tend  to 
weaken,  and  one  Staffordshi'-e  firm  has 
reduced  its  nuotation  for  billets  from  £8 
to  £7  15s.  There  are  rumours  of  foreign 
competition  in  this  material,  but  the 
actual  quotations  received  are  usually  very 
close  to  home  prices,  and  in  some  cases 
are  higher. 

The  galvanised  sheet  trade  of  the  dis- 
trict is  rather  nuieter  than  has  been  the" 
case  of  late,  and  prices  are  easier  at  fmm 
£10  10s.  to  £17  per  ton. 


GLASGOW. 

(From  Our  Own  Correspondent.) 

With  a  start  just  made  after  an 
extended  holiday,  it  is  too  premature  to 
make  any  definite  pronouncement  regard- 
ing trade  prospects,  but  in  the  case  of  all 
the  Clyde  firms  visited  by  the  writer  this 
week,  the  short  time  in  operation  at  the 
end  of  the  year  i^i  being  resumed. 

At  the  iron  and  steel  woiks  the  restart  is 
on.  a  very  limited  sca^e,  and  employers  say 
that  although  there  is  a  prospect  of  the 
larger  buyc's  coming  in  shortly  there  h«»s 
been  very  little  booked  during  the  holi- 
davs. 

The  renui^oments  for  sh'r>buil'^ing 
purposes  is  still  snnll.  but  nnothe^-  ■•-prl-'-'^- 
tion  in  the  price  of  ship  plates  will  help 
to  stimulate  the  p^ncirig  of  new  tonnage 
now  uro-ently  required.  The  writer  is 
informed  bv  a  lars'e  owner  of  carsro  vessels 
that  his  company  have  planned  to  lav  down 
six  or  more  ve««els  during  the  ne^^t  two 
years,  but  will  not  do  so  until  raw 
nia+priql<3  have  e^xne  d'-'wn  f^i-ther. 

l\[eantime  ship^  plates  have  touched 
under  £10  per  ton,  spctions  10s.  less,  fud 
boilerplates  £14  at  Glasgow  stations.  The 
steel  export  trade  has  dwindled  to  a  mere 
ncthins',  but  ma'-ket  prices  are  being 
watched  very  carefullv  bv  nvor<!eas  buvers, 
and  ennuiries  to  hand  look  b'ke  business. 
Tn  their  report  to  the    workers  Messrs, 
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David  Colville  &  Soii^  Ltd.,  Motlierw^-11, 
indicate  the  possibility  of  better  things  in 
store.  They  say  that  more  enquiries  are 
l)eing'  receiA'ed,  and  prospective  orders  are 
under  discussion ;  also  that  the  turnover 
in  tinplate  and  g'alvanised  sheets  has 
improved. 

Among-  general  engineers  the  feeling  is 
2>aTticiilarly  happy,  and  quite  a  f^w  are 
starting  with  g-ood  orders,  collected  during 
the  fortnight's  stoppage.  Structural 
engineers  are  perhaps  in  tlie  best  position 
of  any,  with  the  sugar  machinery  people 
a  good  second.  The  period  of  revival  for 
machine-tool  makers  is  not  yet,  but  the 
l)osition  of  the  trade  should  be  improved 
by  the  Government  recognition  of  the  un- 
fairness of  its  policy  in  connection  with 
second-hand  tools  ex  munition  works. 
Competition  from  this  source  is  likely  to 
be  less  pronounced  in  the  future.  Mean- 
time, if  the  business  is  not  there,  enquiry 
is  good,  with  improving-  prospects  abroad. 

Marine  engineers  are  well  employed, 
particularly  the  T^ortli  British  Diesel 
Engine  Works,  at  Whiteinch,  who  are  on 
full  time.  I  learn  that  Messrs.  W.  &  S. 
Pollock  &  Co.,  engineers  and  ironfoundei s, 
Glasgow,  have  purchased  a  large  brewery 
at  Cambuslang,  which  will  be  recon- 
structed for  the  manufacture  of  the  firm's 
semi-Diesel  crude-oil  engines,  marine  and 
stationary  tvpes.  New  plant  and  a  new 
foundry  will  be  laid  down,  and  the  concern 
will  be  known  as  the  Wellshot  Engineering 
Works. 


CARDIFF. 

(From  Our  Own  Correspondent.) 

For  some  little  time  past  rumours  have 
been  cuirent  of  a  change  of  ownership  of 
some  of  the  Neath  tinplate  works.  These 
are  pow  verified  by  the  aunOjUncement 
that  Messrs.  Baldwins  Ltd.  have 
acquired  the  Eagle  Tinplate  Works, 
Neath,  but  the  purchase  price  has  not  yet 
been  disclosed.  The  new  manager  is  to 
be  Mr.  James  Richings,  whilst  Sir  John 
Tloper  Wright,  Bart,  (chairman  of  Messrs. 
lialdwins);  Sir  R.  Yesev  Smith,  Bart.; 
Sir  W.  Charles  Wright,  K.C.B.;  and  Mi. 
J.  C.  Davies,  C.B.E,  are  to  be  the  new 
directors. 

The  announcement  of  the  Government 
recently  that  the  number  of  men 
employed  at  Pembroke  Dock  is  to  be 
reduced  to  1,500  next  year  has  caused 
some  stir  amongst  the  local  authorities, 
for  the  district  largely  depends  ou  the 
local  dockyard  for  its  prosperity. 

Local  eoalowners  and  others  concerned 
with  the  use  of  the  docks  for  the  loading, 
discharge  aiid  transpoi't  of  merchandise 
are  .still  hammering  away  at  the  reduction 
of  dock  and  transport  charges,,  and  are 
receiving  considerable  support  from  all 
quarters.  It  is  generally  recognised  that 
whilst  other  costs  have  come  down  very 
considerably  during  the  past  year  there 
has  been  very  little  reduction  in  railwav 
rates  and  dock  charges.  Practically  all 
charges  have  been  increased  as  compared 
with  1913  by  over  100  per  cent,  and  at  a 
recent  conference  of  merchants  it  was 
suggested  that  charges  should  not  be 
more  than  50  per  cent  of  those  ruling  in 
that  vear. 

The  dock-owning  authorities,  however, 


state  that  they  cannot  agree  to  these 
reductions,  and  it  is  likely  that  the  next 
step  will  take  the  form  of  an  appeal  to 
the  railway  companies,  and  failing  that  an 
application  to  the  rates  tribunal  for  a 
reduction,  for  it  is  conlended  that  the 
charges  are  seriously  handicapping  South 
Wales  as  compaied  with  East  Coast  jiorts. 


UNITED  STATES  OF  AMERICA. 

(From  Our  Own  Corresponuknt.) 

It  seems  but  the  other  day  that  Ave  were 
congratulating  ourselves  on  having 
cajiiured  the  export  coal  trade  of  the  world 
and  telling  everybody  who  cared  to  listei. 
that  we  meant  to  rciain  it  against  ali 
comers  and  at  any  cost.  Duiing  this  period 
I  pointed  out  in  the  cdursc  ot  sevcia] 
articles  in  our  Metropolilaii  I'lcss  +ha;  as 
the  coal  trade  was  the  life  blood  of  British 
shippjn^;',  though  crii)jilcd  temporal  dy  by 
labour  unrest,  matters  would  inevitably 
settle  down  on  a  basis  where  the  linglish 
pre-war  coal  expoit  trade  could  be  regained 
and  held.  I  maintained  that  neither  miners 
nor  mine  owners  were  fools,  and,  granting 
that,  there  coidd  be  but  one  final  outcome. 

Many  suggestions  have  been  made  with 
a  view  to  keeping"  at  least  a  portion  of  this 
American  war  gain  in  the  foreign  coal 
trade,  one  being-  that  the  Shii>ping  Board 
vessels  should  be  chartered  at  a  dollar  per 
voyage,  which  would  have  been  a  sort  of 
left-handed  subsidy  to  the  coal  trade.  Now 
the  proposal  is  to  reduce  railway  rates  on 
coal  for  export  by  1  dol.  a  ton,  notwith- 
standing- the  fact  that  our  railroads  are 
crying  for  an  all-round  increase  in  rates 
or  a  general  and  severe  cut  in  wages  to 
enable  them  to  get  on  their  feet.  It  is 
becoming  a  fixed  Ameiican  habit  to  try 
and  dip  into  someone  else's  pocket,  i.e.,  the 
taxpayer's,  when  what  is  wanted  is 
unattainable  through  regular  business 
methods. 

The  above  is  by  way  of  introduction  to 
the  statement  that  Welsh  coal  is  being 
delivered  at  several  ports  on  the  Atlantic 
coast  at  prices  which  our  coal  men  could 
not  meet  even  if  the  [ji-oposed  dollar  a  ton 
cut  in  freight  to  the  seaboard  was  in  force. 
This  Welsh  product  is  coming  here  as 
ballast,  enabling  it  to  be  laid  down  in  New 
York  harbour  at  5  dols.  a,  ton,  compared 
with  a  minimum  of  5.65  dols.  for  domestic 
coals.  Mine  owners  say  they  are  willing 
to  sell  at  cost  if  rail  and  ocean  rates  can 
be  brought  down  to  a  point  wherei  they 
can  meet  Biitisli  prices  in  overseas 
ma  rkets. 

Other  reports  are  to  the  effect  that 
British  coal  is  being  offered  in  the'  West 
Indies  and  at  South  American  ports  at 
prices  that  are  attracting  ships  to  them 
for  bunkering.  There  is  no  doubt  that 
while  high  rail  rates  do  have  some  bearing 
u]iou  the  situation,  the  basic  tiouble  lies 
in  the  staggerins-  burden  of  labour  exjiense 
(hat  cannot  be  lifted  until  well  into  1922 
under  an  agreement  made  by  Government 
arbitrators. 

As  an  illustration,  the  labour  cost  of 
producing  ;iutliracite  coal  has  increased 
from  1 ,59  d.ols.  per  ion  in  1913  to  3.85  dols, 


per  ton  under  the  present  wage  :cale, 
which,  at  any  rate,  partly  accounts  for 
23,000  men  being  idle  in  the  anthracite 
fields,  as  well  as  for  the  threat  that 
25,000  more  may  be  laid  off  in  the  near 
future.  In  the  soft  (bituminous)  coal 
section  of  the  trade  it  is  significant  that 
although  production  is  normally  at  a 
maximum  at  this  season  ot  the  year,  it  has, 
in  fact,  dropped  back  to  the  level  of  last 
.Vpiil,  usually  the  lowest   ntontli   of  the 

A  few  weeks  ago  I  mentioned  the  nnich- 
bcualded  World  Commercial  Coiiioration, 
wliich  was  to  have  a  capitalisation  of  two 
l)illiou  dollars,  the  larg-est  of  any  corpora- 
tion in  the  world,  and  which  was  to  take 
over  prominent  oil  companies  iii  many  | 
countries.    It  is  "  dead  "  according  to  the 
Natiomil  Fci luJeum-  News,  as  will  be  seen  < 
from  the  following-  telegram  sent  to  that  \ 
journal  by  the  Secretarv    of    State    of  ' 
Tdabo:  — 

"  We  wi.sh  to  advise  you  that  the 
charter  of  the  World  Commercial  Cor- 
poration was  forfeited  to  the  State 
December  1,  1921,  because  ot  the  non- 
I)ayment  of  the  annual  licence  tax  for  i 
the  present  fiscal  year."  J 

Tests     made    by     the  Underwriters' 
Laboratories,    of    Cliiiago,    which    is  a 
research  organisation   mjiintained  by  the 
National  Board  of  Fire  Underwriters,  have 
])roved  that  the  use  of  recently  patented 
reinforced  concrete  post   caps   on  wood 
columns    in    so-called   mill   construction  j 
buildings,    where   the   floor   beams   and  J 
sup])orting  j)osts  are  of  heavy  timbers.  I 
enable  such  columns  to  resist  fire  twice  as 
long  as  columns  equip])ed  with  the  old 
nu't'il  caps.  I 

As  a-  recognition  of  his  work  in  trans- 
mitting an  electric  current  of  1 ,000,000 
volts,  the  American  Institute  of  Electrical 
luigineers  has  awarded  the  Edison  medal 
for  1921  to  Cnmmings  C.  Chesnev. 
manager  of  the  Pittsfield  Works  of  the 
(xeneral  Electric  Co.  The  announcement 
said  the  medal  was  awarded  foi  "  early 
(b'velo])ments  in  alternat in ciii-Mit  trans- 
mission." 

lender  Mr.  Chesney's  direction  were 
(levebjped  the  first  revolving  field  type 
alternators  installed  in  svstems  using 
40,000  to  60,000  volts.  He  also  developed 
(•(mimercial  apparatus  for  seivice  up  to 
220,000  volts,  culminatini;'  in.  the  succes.s- 
ful  transmission  of  1,000.000  A-olts,  an  ' 
account  of  which  has  alicady  been  given 
in  these  notes. 


(Reuter's  Engineering  Service.) 
Chipp.\w.\-Queenston  Power  Canal. 
— ^Power  is  now  being  generated  from  the 
Chipi)awa-Queenstou  piiwer  canal  on  the 
Canadian  side  of  the  river.  Tin'-'  unit  will 
generate  55,000  h.p.,  which  will  be  con- 
nected with  the  load  and  distributed  in 
' Ontario  in  about  a  week.  A  second  tur- 
bine on  eonal  capacity  wiU  be  readv  about 
then.  The  power  plant  below  the  clilF 
at  Queeiiston  will  have  a  capacity  of 
])robablv  650,000  h.p._  Five  units  will  he 
of  55.000  h.p.  capacity  and  four  addi- 
lional.  which  are  yet  in    the  projection 
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.stage,  may  generate  75,000  li.p.  each.  The 
'  oaiial  is  13  miles  h)ng-,  beg'inning  on  the 
Chippawa    River,    two    miles  above  the 
I  horseshoe  falls,  and  ending  at  Queenston. 

To  get  a  flow  into  the  canal,  the  course  of 
I  ihe  Chippawa  Eiver,  formerly  a  subsidiary 
'!  of  the  Niagara,  has  been  reversed.  The 
current  in  the  canal  proper,  which  is  lined 
with  concrete,  and  the  maximum  cut  of 
which  is  145  ft.  at  Lundy's  Lane,  will  be 
four  miles  an  hour.      The   drop  at  the 
powerhouse  at  Queenston  is  304ft.,  which 
'  gives  about  twice  the  power  per  gallon  of 
!  water  that  would  be  obtained  at  the  falls 
'I  itself,    where    the  drop  is  165  ft.  The 
development  has  cost  63,000,000  dols.  so 
'  far   and  it  is  estimated   that   the  total 
investmeni  will  be  100,000,000  dols.  The 
,  money  was  raised    by    the    province  of 
Ontario.    It  is  expected  that  the  proceeds 
I  from  the  sale  of  250,000  h.p.  will  be  suffi- 
j  cient  to  meet  all  charges. 

Hudson  Eiver  Vehicular  Tunnel. — 

The  Tunnel  rommissions  of  New  Yoik 
t  and  New  .Jersey  began  recently  tn 
i  advertiso  for  bids  for  the  construction  of 

the  28,000,000  dols.  vehicular  tunnel  under 
i  the  Hudson  River.  Bids  will  be  opened 
,  on  February  7.    The  cost  of  the  tunnel  is 

to  be  borne  etiuallv  by  the  two  States.  It 
i  is  to  be  completed  in  three  years.  Each 
'  of  the  two  tubes  will  have  a  20  ft.  road- 
'  wav  permitting  four  automobiles  to  travel 
i  abreast  in  each  tunnel.  There  will  alsob^p 
i  a  footwav  in  each  tube.  The  two  separate 
\  tubes,  which,  will  be  built  close  to  each 
i  other,  will  be  connected  at  intervals  with 
'i  cross  passages  for  pedestrians.  It  is 
,i  stated  that  the  twin  tubes  will  provide  for 
■i  the  passage  of  48,000  vehicles  a  dav,  or 

twice    the    traffic   crossing  the  Hudson 

River. 


\  CANADA. 

(From  Our  Own  Correspondent.) 
WiNNiREG,    Manitoba. — Shipments  of 
oil-boring  machinery  to  Manitoba  have 
commenced  by  two  large  United  States  oil 
companies,  who  intend  to  commence  ex- 
,  nioitation  of  an  area  45  miles  north  of 
Winnipeg  this  month,   according  to  in- 
[  formation  recei\('d  li-r©._    Experts  lepre- 
j  renting  the  twn  (  (  riip.anies  have  been  in 
!  Winuippg  and  on  the  ground  whicli  is  to 
P  be  worked  for  a  long  while. 

[  Calgary.  ALP.ERTA.-^Re^iorts  of  the 
discovery  of  platinmn  deviosits  at  a  place 
!  called  Cricket,  near  Nevis,  on  the  banks 
I  of  th6  Red  Deer  River,  have  precipitated 
f  a  rush  to  file  claims,  in  the  district,  which 
is  located  on  the  Lacombe-Kerrobert 
i  branch  of  the  Canadian  Pacific  Railway. 
[  While  it  is  cdaimed  that  assays  have  been 
i  made  revealina-  the  presence  of  the  valu- 
I  able  mineral,  the  field  has  not  been  proven 
I  nor  will  it  be  until  Avann  weather  next 
ii'  year  permits  extensive  operations.  The 
|!  land  office  reports  that  1.000  claiu)-  have 
I  been  filed  on. 


vSt.  John's,  Neweoundl  vnp. — Extensive 
plans,  for  the  dpvelorinient  of  the  natural 
resources  of  Newfoundland,  with  the 
immediate  employment  of  2.000  men,  wer.^ 
nunounced  by  Mr.  T>.  D.  Rfid,  pi  esident  of 
tlip  Reid-Ncwfoundland  Railway  Co.  Mr. 
Ueid  slates  tlcit  during  a  recent  visit  to 


(ireat  Biitain  he  entered  into  conli  act  with 
Armstrong,  Whitworth  &  (.'o.  to  develop; 
the  resources  of  the  Humber  Valley.  The 
development  work  will  include  the  estab- 
lishment of  paper  mills  witb  a  capacity  of 
1,(100  tons  daily,  aluminium  wm'ks  and 
otiier  industriesi  at  Grand  Lake,  and  ex- 
pensive water  poAver  developDients. 


(Reciter's  Engineering  Service.) 
Ice  Breaker  for  Canada. — The  Minister 
of  Marine  has  sus)>ended  the  ccmtract  of 
llie  late  (rovernment  with  the  .  Canadian 
firm  of  Vickers  for  the  construction  of  an 
ice-breaker  vessel  at  1,580,000  dols.,  as  ii 
has  the  option  of  iepu)'chasing  for 
-127,000  dols.  flip  ice  breaker  Hazcn, 
vvliirli  was  -old  to  the  Uussiaiis  duiing'  the 
v.;i  r. 


AUSTRALIA. 

(Reuter's  Engineering  Service.) 
Reopening  or  Clyde  Engineering 
Works. — The  Clyde  Engineering  Woiks, 
at  which  over  a  thousand  hands  were  dis- 
missed on  December  20,  owing,  it  was 
alleged,  to  the  Groverinnent's  refusal  to 
grant  any  iillowance  fo]'  the  increased  cost 
(jf  constructing  locomotives  resulting  from 
the  increase  in  the  basic  wage,  have 
I'eopened. 


SOUTH  AFRICA. 

(Reuter's  Engineering  Service.) 
The  Coal  Strike  in  South  Africa. — 
It  is  authoritatively  stated  that  the  coal 
supplies  of  the  Victoria  Falls  Power  Co. 
are  now  exhausted,  and  all  indus- 
tries dependent  on  these  supplies  will 
be  stopped.  It  is  understood  that  if  the 
])ower  supply  is  cut  off  from  the  mines  on 
the  reef  for  a  considerable  period  it  will 
be  necessary  to  repatriate  the  natives  on 
the  ground  of  expense  and  possibly  iji  the 
interest  of  ]niblic  OTdei. 


INDIA. 

(ReUTER  '  S   EN(ilN  EERIN(i    SeI!  VICE.  ) 

Railway  Surveys. — The  f(d lowing  sur- 
veys have  been  ^(anctioned  for  extension  oi 
lailway  communication:  (1)  Amgiiri  to 
Khowang' — 41  miles — by  Assam-Bengal 
Railway;  (2)  Ilarpalpur  to  Nowgong— If' 
miles — by  (ireat  Indian  Peninsula  Rail- 
way. (Received  from  the  Directo] - 
(xeneral  of  Commercial  Intelligence, 
d ntcd  Calcutta,  January  3.) 


FRAMCE. 

(From  Our  Own  Cori^bspondent.) 
Since  the  (lovernnient  has  revealed  its 
intention  to  leduce  i-ailway  freights  and 
the  cost  of  fuel  as  far  as  conditions  will 
permit,  the  prospects  of  French  engineer- 
ing industries  are  considered  to  be  far 
liptter  than  they  have  been  at  any  moment 
ill  the  past  year.  On  nearly  every  side 
market  conditions  justify  this  optimism. 
Sales  are  becoming  easier,  and  it  is  not  so 
ilifRciilt  to  find  the  necessary  manufactur- 
ing materials.  Nevertheless,  all  worries 
are  not  yet  over,  and  it  is  quite  possible 
that  many  of  the  hopes  will  not 
materialise.  The  problems  that  cause  the 
"  leatest  discomfort  are  the  supply  of  coke, 
Ihe  shortage  of  liouid  capital,  ti'ansport 
facilities  and  foreign  sales  outlets. 


It  is  comforting  thai  the  German 
Government  has  notified  the  Reparations 
Commission  of  its  firm  intention  to  main- 
tain its  promise  of  adeciuate  coke  dis- 
patches even  though  German  industry 
suiter.  The  fact  that  the  daily  quantity 
received  in  France  has  been  in  recerit 
nvonths  about  8,000  tons  below  the 
scheduled  amount  explains  why  .sc;  many 
steel  mills  and  pig  iron  furnaces  in 
Lorraine  have  had  to  reduce  their  activity. 
Seven  furnaces  in  all,  are  out  of  blast  in 
Lorraine  on  account  of  the  German  situa- 
ti(m,  the  total  alight  in  France  having 
fallen  from  24  in  December  to  17  a  week 
latci'.  NoAv  the  labour  position  in  Ger- 
niany  is  improved,  and  it  is  thought  in 
Fiance  that  tlie  next  few  weeks  may  see  a 
stiiking  change  for  the  better  in  the 
French  iron  and  steel  trade. 

Exported  metal  goods  hencefoiward 
enjoy  a  rebate  of  40  per  cent  instead  of  25 
per  cent  on  current  railway  tariffs,  wliilst 
iron  ore,  steel  billets,  and  other  metals 
required  in  manufacture,  are  granted  a 
i-eduction  of  between  10  per  cent  anil  15 
per  cent  when  dis])atclied  from  su])))!ier  to 
consumer  over  a  distance  of  more  than  100 
kilometres.  From  advice  to  hand,  further 
privileges  will  be  g-ranted  to  industry  by 
the  railways  in  fhe  course  of  the  next  few 
weeks,  special  attention  being  paid  to  the 
desires  of  the  Meurthe-et-^Moselle 
department. 

Very  shortly,  it  is  declared,  the  prin- 
cipal engineering  interest.s  will  be  taking 
))art  in  an  export  scheme  that  is  being 
])repared  under  the  auspices  of  the  Govern- 
ment with  the  assistance  of  the  Comite  des 
Forges.  _  British  competition  abroad  has 
been  serious  during  the  last  few  months, 
but  it  is  felt  that  the  world  is  big  enough 
for  the  manufacturers  of  both  countries  to 
find  salvation  from  llieir  present  woiries. 
if  a  proposal  which  has  any  i:)ossibility  of 
achievement  is  framed  at  Cannes,  tlie 
c'rench  will  not.  T  think,  be  averse  to  con- 
forming to  it. 

Tests  of  tlte  Clayton,  Hardy,  Westing- 
lionse,  and  Lipkowsky  automatic  brakes 
in  view  of  the  adoption  of  one  of  these 
types  cn  goods  trucks  throughout  the 
l''!'encli  railway  system  continue  in  th(> 
nciglibourbcod  of  Clei  inout  Ferraiid  ;  bu(, 
although  the  vacuum  type  has  appaiently 
proved  the  best,  it  seems  tliat  its 
-upeiiority  is  not  sufficiently  proved  for 
its  definite  selection.  It  is  quite  ])ossible 
lliat  further  exjieiiments  will  be  held  latei 
in  the  year  so  that  makers  of  other  brakes 
may  be  able  to  compete.  The  attention 
of  the  authorities  is  also  being  paid  to  the 
(iue.*tion  of  truck  coupling.  Many  lives 
have  been  lost  on  act  ount  of  the  present 
system  in  use,  and  a  scheme  involvin.g 
little  alteration  in  the  design  of  existing 
railway  trucks  would  be  welcomed. 

Railway  companies  are  at  the  same  time 
interested  in  motor-driven  coaches,  which 
are  of  paramount  use  on  the  branch  lines 
where  the  number  of  passengers  is  les- 
tric  ted.  The  S.O.M.U.A.  has_  placed  on 
the  market  a  60  h.p.  motor  which  is  cap- 
able of  drawing  five  or  six  wagons  at  a 
commercial  speed  of  24  miles  an  hour.  In 
tbi^  the  Etat  line  has  shown  particular 
interest.  Berliet,  of  Lyons,  as  the  in- 
ventor of  a  "b'co-tra(  tor"'  of  about  10  tons 
weight.    On  its  fouitli  (top)  speed,  it  has 
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jjro'ved  capable  of  draAviug  between  GO  and 
220  tons  on  the  level  at  12  miles  an  lioui . 
Tbe  same  firm  sells  a  larger  macliiue, 
Iiarticnlarly  suitable  for  colonial  woik, 
which  the  maker  declares  to  be  capable 
X)i  maintaining  over  20  m.p.h.  while  tour- 
ing three  or  '  four  light  passenger 
carriages. 

TJie  Paris  Metropolitan  Company  is  in- 
\  iting  engineers  to  propose  a  scheme  for 
the  erection  of  moving  stairways  at  their 
princijjal  stations.  It  is  offering  a  prize 
of  Fc. 100, 000  to'  the  winning  competitor, 
Avho  must  be  willing  to  dispose  of  his 
rights  n]ion  the  receipt  of  an  additional 
Fc. 500, 000.  Foreigneis  are  not  barred 
from  the  contest  provided  that  their 
appplicatioai  to  take  jiart  reached  the 
hands  of  the  authorities — the  Direction 
(lie.  des  Travaux  de  Paris,  08,  Quai  de 
ia  liajjee  (i2me.) — three  months  before  the 
last  day  for  receijit  of  designs,  which  is 
January  20,  1923.  Full  information  xipon 
the  competition  may  be  nl  tained  at  this 
address. 


GERMANY. 

(Reutek's  Engineering  Service.) 
Phein  -  Main  -  Donatt  Aktiengesfll  - 
SCHAFT. — The  Rhein-Main-Donau  Akti- 
engesllschaft  has  been  founded  at  Munich 
with  a  capital  of  Mk.900  million  divided 
into  900,000  shares  of  Mk. 1,000  eiach.  The 
objects  of  the  company  are  to  form  a 
navigable  way  for  large  ships  from  the 
Maine  at  Aschaffenburg-  via  Bamberg  and 
Nuremberg  to  the  Danube,  then  via 
Pegensburg  to  the  frontier  at  Passau,  to 
render  the  Danube  between  Kelheim  and 
[Jim  navisable  for  large  vessels,  to  con- 
struct navigable  connections  with  Augs- 
burg and  Munich,  and  toi  erect  and  operate 
hydraulic  power  works  on  these  water- 
ways. The  canal  and  establishments  con- 
nected with  navigation  constructed 
by  the  new  concern  will  be  handed 
over  to  the  State  on  completion,  but  not 
the  hydraulic  power  works  and  the  canals 
serving  these  works.  The  concession  is  for 
100  years,  laftei  which  neriod  all  tlii9 
hydi'aulic  power  works  will  pass  into'  the 
hands  of  the  State. 


ITALY. 

(From  Our  Own  Correspondent.) 

During-  the  last  half  of  December  very 
littl<^  activity  was  noted  in  the  ma.iority  of 
Italian  metal  and  enyineering  concerns, 
and  this  was  completely  stopped  in  some 
cases  thro\igh  the  scarcity  of  electiicity 
that  caused  the  Government  tOi  suspend 
all  deliveries  of  the  same  from  December 
24  to  January  1  in  the  provinces  of  Lcm- 
bardv,  Piacenza,  Pai'ma,  Eeggio  Emilia 
and  Mo^^ena..  and  of  a  nart  of  the  deliver- 
ies in  the  territory  of  the  provinces  of 
Novara.  Alessandria,  Bologna  and  Greiroa. 
To  further  assist  the  situation  many  pro- 
jio'^ed  a  l  eduction  in  the  tram  services  am] 
othei  limitations,  such  as  the  substitution 
on  some  of  the  railways  of  steanr  traction 
to  electric  traction. 

The  imiiortation  of  motor  cars,  aims, 
g.oldwar<>s,  silveiwares,  etc.,  will  be 
.>11f.,M'pd  by  the  customs  when  cominp'  fro"')! 
Holland.  The  breakage  of  the  Freu'^fh- 
Snanish  customs  agreement  was  taken 
advantage  of  for  pushing  for-ward  in  that 


country  tihe  sale  of  motor  cars,  and  increas- 
ing the  esportations  to  that  country  of 
485  motor  cais  made  during  the  first  six 
months  of  this  year,  Iiance  having 
exported  during  the  same  period 
Fc. 50, 000, 000  woith  of  motor  cars. 

The  importations  of  carbons  for  electric 
puijjoses  reached  during  the  first  half  oi 
this  year  2,801  tons,  against  2,215  tons  in 
1920  and  4,4CG  tons  in  1919  during  tilie 
same  period.  Of  the  deliveries  of  this  year 
only  44  to'us  were  for  electric  lamps,  piles 
or  cells,  and  brushes  for  dynamo  electric 
machines,  whereas  the  lest  were  for  elec- 
tric furnaces.  Of  the  carbons  for  electric 
furnaces  17  tons  came  from  England, 
SH  tons  from  France,  974  tons  from 
Germany,  70G  tons  from  Spain,  2Gi 
tons  from  Switzerland,  922  tens  from  the 
United  States,  and  the  rest  from  other 
countries. 

A  new  deciee  was  passed  recently 
arranging  an  over  price  for  all  electric 
enejgy  produced  through  coal  that  costs 
from  five  to  six  times  more  than  when  pro- 
duced through  water  power.  Owing*  to  the 
producers  of  electricity  being  tied  down 
to  prices  arranged  by  the  Government,  and 
which  were  always  much  below  their  real 
needs,  the  shares  of  many  of  tihe  electric 
concerns  lost  in  value  through  theii'  divi- 
dends diminishing  continually,  and  this 
tendered  it  impossible  to  find  the  neces- 
sary capital  for  the  production  of  the 
extra  1,000,000  electric  horse  power  re- 
(juired,  and  for  which  nearly  three  mil- 
liard lire  are  necessary.  Tihis  was  also  a 
cause  of  the  present  scarcity  of  electricity. 

The  anticipated  expenses  of  the  minis- 
trj^  for-  1922  show  an  increase  of  four  mil- 
liard lire  in  comparison  with  1921,  the 
largest  figuies  being  represented  by  the 
subsidy  to  private  industry  for  railway 
constructions  of  nearly  184,000,000  lire 
destined  for  intensifving  public  works,  and 
of  210,000,000  lire  if'or  the  construction  of 
railways. 

The  79  ships,  representing  altogethe)- 
410.000  tons,  that  were  hired  on  Septembpr 
25  by  the  State,  have  been  mostly  le- 
turned  to  the  private  freighters.  Only  10 
of  such  ships,  representing  63,000  tons, 
remain  to  be  returned,  and  this  will  take 
]^lace  as  soon  as  such  ships  arrive  in 
Italian  ports.  A  new  decree  was  pre- 
pared arranging  the  payment  in  treasury 
bonds  of  all  owing  bv  the  Government  to 
the  shinbuilders.  This  rate  compiises  the 
900  lire  promised  per  ton  of  the  total 
tonnage,  and  130  and  25  lire  for  the 
ammortization  of  the  new  plants  in  the 
docks. 

At  Milan  was  tried  an  experiment  with 
vehicles  wor-king  with  accumulators  foi- 
the  transportation  of  passengers  on  asphal- 
tic  loads.  A  consumption  of  one  watt  per 
ton  and  per  kilometre  being  noted  as  the 
medium  for  the  consumption  of  one  hour 
of  running-  without  stoipoag-es.  This  refers 
onlv  to  the  consumption  tlikingi  place 
dining-  the  traction,  which  increases  sen- 
sibly if  the  yield  of  the  battery  is  taken 
itno  acconnt.  and  which  repreisents  the  real 
consumptiou  of  energy  necessaiy  for  this 
system  of  tiincfion.  The  result  was,  how- 
ever, con'^idered  as  satisfactory  in  com- 
parison with  wliat  has  been  so  far  obtained 
in  traction  with  accumulators. 

The  new  council  of  administration  of  the 


AnJjIaido  Works  will  be  composed  en- 
tirely of  technical  people,  who  will  have 
to  occupy  themselves  for  the  present  prin- 
cipally with  the  reorganisation  of  this  big 
concern.  In  accoidance  with  a  report  of 
competent  people  the  patrimony  of  the  t 
above  woiks  would  be  of  sufficient  s  rength 
to  assure  the  comj^lete  payment  of  all  finan- 
cial  engagements,  leaving  for  the  shares  a 
residual  capital  equal  to  their  present 
value. 

The  Italian  Government  have  arranged 
for    the    construction    of    25  subsidied 
steamers,    for    a    A'alue    of    more  than 
200,000,000  lire,  that  will  be  distributed 
on  the  different  lines  between  the  Italian 
Peninsula  and  the  islands  and  the  Italian 
Peninsula  and  the  Colonies  in  accordance 
with  the  losses  suffered  duiing  the  wai-. 
Besides  this  the  construction  of  a  new  line  I 
between    Ancona    and    Zara    has    been  j 
arranged,  with  a  three  times  a  week  ser-j 
vice.    All  such  steamers  will  belong,  how-| 
ever,  to  private  companies  and  not  to  the; 
State,  and  their  construction  was  under-) 
taken  in  older  to  give  work  in  the  ship- 
yards to  the  unemployed.  I 


NORWAY.  I 

(Reuter's  Engineering  Service.) 
The  Railways. — The  estimates  for  the' 
State  Railways  for  the  new  financial  year  i 
include  Kr. 42, 000, 000  for  new  construe- i 
tion.  1 


THE  BASSET  STEEL  PROCESS. 


^^In  the  annual  directors'  report  of  the 
Trefileries  du  Havre,  the  progress  of  the. 
Basset  steel  process  was  mentioned  :  "The 
chemical  evolution  of  the  process  has  been 
pioved  to  be  practical,  but  it  is  still  im- 
possible to  undertake  production  upon  a 
commercial  scale  at  "Dennemout,  near 
Mantes."  Answering  a  question  of  a 
shareholder,  the  chairman  of  the 
Tiefileries  du  Havre,  which  is  financially 
interested  in  the  Acieiies  Basset,  said: 
"  Many  difficulties  have  been  overcome, 
and  present  results  are  encouraging, 
although  the  plant  cannot  yet  be  main- 
tained in  constant  action." 

An  important  amalgainat ion  of  interests , 
has    been_   effected     by    the    Cie.    Gle.  ' 
d'Electiicite,    the    Cie.    des    Forges  et 
Acieries  de  la  Marine  et  d'Homecouit. 
and  the  Trefileries  et-Laminorrs  du  Havre 
in  the  creation  of  the  Etabts.  Metallur- 
giques  de  la  Gironde.      Fine  steel  sheets , 
and  tinplates  are  to  be  manufactured  by 
the   new   firm's  works   at   Souys,  neai 
Bordeaux,   which   will   not  be  com]dete 
before  next  summer. 

During  the  war,  a  number  of  anti-sub- 
marine seacraft  was  built  by  the  firm  of 
Breguet,  in  yards  of  the  Seine  not  far 
from  a  Oise  company;  the  Chantiers 
Navals  J-D.  de  Gesincourt  is  shoAving 
similar  activity.  It  launched  a  few  days 
iigi)  a  28  metre  barg-e  equiijped  Avith  a 
350  h.p.  oil  engine,  and  has  at  present  on 
the  stocks  four  700-ton  barges  and  four 
18  metre  steel-built  yachts,  the  latter  of 
which  are  to  be  fitted  Avith  special  motors 
driven  on  crude  naphtlinline.  When  the 
yards  are  conmlete  it  will  be  possible  for 
the  firm  to  build  barges  uji  to  80  metves  in 
length, 


JANUARY  14.  1922 


ENGINEERING  WORLD 


17 


PNUEMATIC  ELEVATORS  FOR 
DISCHARGING  GRAIN.* 

Some  form  of  pcwei'  iilaiit  driving  .some 
form  of  air-exhausting  plant,  together 
with  the  necessary  fuel,  is  enclosed  in  a 
steel  pontoon  or  hull.  On  the  deck  of  this 
hull,  or  at  a  suitahle  distance  above  it,  is 
j  placed  a  grain  receiver  or  canister  to  which 
i  the  air-exhausting  plant  is  connected. 
Suitable  internally-armoured  flexible 
and /or  rigid  pipes  provided  with  nozzles 
are  led  from  the  canister  to  the  grain  in  the 
hold  of  the  craft  to  be  di.scharged.  These 
nozzles  are  kept  buried  in  the  grain,  air 
jushes  up  the  pipes  in  an  endeavour  to 
destroy  the  vacuum  ])eimanently  main- 
tained in  the  circuit,  and  in  so  doing 
carries  the  grain  with  it,  which  is 
deposited  in  the  canister.  By  means  oi 
an  automatic  or  mechanical  air  lock  of  the 
tipper  or  rotary-wheel  valve  type  the  grain 
1,-1  continuously  discharged  from  the 
canister  (without  loss  of  vacuum  therein) 
to  some  form  of  grain  hopper  situated 
at  a  suitable  height  above  the  deck, 
whence  the  grain  is  delivered  either 
direct  to  craft  or  weighed  out  thereto 
through  scales  and  chutes  either  in  bulk  or 
sack  as  may  be  required.  The  higher  the 
proportion  of  grain  raised  to  aii'  displaced 
at  any  given  vacuum,  the  more  efficient 
will  the  machine  be,  and  the  less  horse 
])()wer  per  ton  of  grain  raised  will  be 
required.  Such  efficiencies  are  usually  in 
the  neighbourhood  of  5  per  cent  or  less. 

Advantages  for  Discharge  of  Grain 
ex  Ship. 

In  spite  of  the  very  low  oi'der  of 
efficiency  obtained  from  pneumatic  plants, 
they  have  many  advantages  for  ship  dis- 
charge. They  may  be  here  summarised 
as  under : — 

(a)  No  rpasonable  limitation  as  to  size 
of  ship  discharged. 

(b)  Can  work  any  kind  of  parcel  and 
any  method  of  stowage  with  special 
advantage  in  cases  where  different  parcels 
are  stowed  superimposed  in  the  same  hold 
and  separated  from  eacli  other  by 
"  matts  "  only. 

(c)  Simplicity  and  rapidity  of  shipping 
and  unshipping. 

((I)  Absence  of  "trimming"  in  the 
hold  and  dust  thereby  entailed. 

(e)  No  damage  or  loss  of  weight  to 
grain,  but,  on  the  contiary,  aeration  ami 
cleaning  during  discharge. 

(/)  Use  of  ship's  gear  not  ret|uired. 
(rj)  Other  cargoes  can  be  removed  fi'om 
between  decks  whilst  discharge  is  being- 
effected. 

(h)  Work  in  bad  weather  due  to  mini- 
mum removal  of  hatches  over  hold. 

({)  Permanent  crew  from  numerical 
standpoint  about  the  same,  but  extra 
labour  for  ploughing  gangs  in  the  hold 
ami  winch  end  men  on  the  ship's  deck  are 
eliminated,  as  are  also  the  heavy  charges 
for  ropes,  ploughboards  and  other  gear. 

(?)  Output  in  tons  per  hour  may  be 
higher  and  usually  is  so;  the  rate  of  dis- 


*  Paper  read  to  Institution  of  Mechanical 
Engineers  by  Mr.  R,  E.  Knight,  M.C,  of  London, 
associate  member. 


charge  for  all  types  of  machine,  however, 
depends  on  the  rate  of  delivery  from  the 
scales  rather  than  on  the  maximum  intak(" 
capacity  of  the  plant,  and  therefore  the 
conditions  of  delivery  must  laigely  affect 
the  final  rate  of  output. 

(k)  Reliability  and  freedom  from  break- 
down caused  by  obstructions  due  tq  foreign 
matter  in  the  grain  or  other  cause. 

(Z)  Costs  of  working  and  maintenance 
ma,y  be  broadly  regarded  as  being  nrade 
up  of  engineering  charges  and  bulk  grain 
charges.  The  pneumatic  elevator  coni- 
j)ares  favourably  in  this  respect,  except  in 
the  matter  of  capital  cost. 

The  general  tendency  of  modern  dock^ 
is  to  instal  pneuniatic  machines  foi-  float- 
ing discharge  ex  shi]). 

Stfitement  of  Leading  Features. 

The  leading  features  of  tlie  various  float- 
ing pneumatic  plant  or  machines  may  l)e 
gi'OU])e(1  as  under:  — 


Gkoup  a. — This  group  comprises  the 
machines  first  constructed  in  which  the 
hull  is  of  rectangular  box  section:  the 
power-i)lant  marine  boilers,  together  with 
vertical  or  horizontal  steam  engines  and 
horizontal  reciprocating  exhausters 
coupled  thereto,  either  through  gearing  or 
direct ;  the  superstructure  either  one  or 
two  towers,  in  which  the  grain  canister 
and  pipe  lines  are  superimposed  over  the 
grain  hopper,  giving  discharg-e  toi  craft 
through  scales  and  chutes;  and  the  work- 
ing position  of  the  elevator  "  side  on  "  to 
the  .ship  under  discharge. 

Group  B. — This  includes  machines  sub- 
sequently constructed  or  conveited,  in 
which  the  hull  power  and  air-exhausting 
]>lant  are  similar  to  Group  A,  but  in  which 
the  superstructure  consists  of  a  single 
grain  canister  and  pipe  line  placed  on  the 
forward  end  of  the  jiontoon;  the  giain  is 
re-elevated  therefrom  bv  bucket  elevator 
to  the  grain  hopper  and  weigh  house  on 
the  after  end  of  the  pontoon,  whence  maxi- 
mnm  disnharge  can  be  effected  to  craft  on 
either  side  of  the  elevator  or  any  desired 


proportion  thereof  to  craft  on  both  sides  of 
the  elevator ;  and  the  working  position  of 
the  elevator  may  be  either  "  side  on  "  or 
'■  end  on  "  to  the  ship  under  discharge, 
the  pipe  line  being  slewable  for  this 
])urpose. 

Group  C. — This  grou])  comprises  the 
machines  most  recently  constructed  to  the 
lecjuirements  of  the  Port  Authority  and 
the  designs  of  their  chief  engineei , 
assisted  by  the  late  Mr.  A.  H.  Mitchell 
(M.),  the  special  features  of  which  are 
l)riefly  dealt  with  hereafter.  In  designing 
these  machines  for  use  in  Loudon  docks 
the  following  were  the  main  require- 
ments :  — 

Details  of  Design  of  Plant — Croup  C." 

Tlie  hull  was  reduced  to  60  ft.  long  by 
■  K)  ft.  wide  at  deck  level,  depth  lift.  Gin. 
and  about  6  ft.  Sin.  loaded  draught 
— sides  of  pontoon  raked  and  made 
swim-ended  fore   and   aft   and  provided 


with  budget  plates  for  ease  of  towing. 
The  obvious  disadvantages  of  a  steam 
plant  for  intermittent  working  are 
the  space  occupied  by,  maintenance 
of,  and  attendance  on  the  miilti- 
tubular  marine-type  boiler,  whether  the 
machine  be  working  grain  or  idle,  and  the 
cost  of  loading,  stowing  and  handling  the 
coal  therefor.  A  200-h.p.  four-cylinde]- 
vertical  semi-Diesel  oil  engine  made  b,\ 
Messrs.  Vickers-Petters  was  fitted,  and  is 
of  their  standard  YJ  4  type.  The  normal 
lunning  .speed  is  250  revolutions  per 
minute,  but  an  auxiliary  hand-operated 
governor  is  provided  to  enable  the  engineer 
to  vary  this  within  limits  for  the  different 
classes  of  grain  to  be  worked.  The  fuel 
used  is  Anglo-American  or  other  approved 
gas  oil  of  a  specific  gravity  of  about  0'86 
and  fla.sh  point  of  150  deg.  Fab. ;  fuel  con- 
sumption is  half  a  pint  per  brake  horse 
power  hour,  and  about  8.000  g-allons  is 
carried  in  two  cylindrical  tanks  disposed 
inside  and  one  on  each  side  of  the  pontoon. 
Starting;  un*  is  by  compres.sed  air,  blow 
lamp,    ignition    tube,  etc.,    and  can  be 
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©ffected  in  les.s  tlian  lluee  niiuiites  Ituui 
cold.  A  large  flj^wheel  is  fitted  to  mini- 
mise cyclical  variation.  Cooling  is  by 
circulation  of  dock  water  to  engine 
jackets ;  there  is  no  water  injection  to 
cylinders.  The  engine  exhausts  are 
carried  aboul  80  ft.  above  deck  level  and 
are  provided  with  silencers,  water  sprays, 
etc.,  also  luiiul  h(jles  to  facilitate 
]jeriodical  cleaning. 

On  account  of  the  large  volume  of  air 
to  be  dealt  with  at  low  jjressure,  any  type 
of  reciprocating  exhauster,  whether 
horizontal  or  vertical,  must  be  fitted  with 
a  number  of  itilci  and  exhaust  valves  of 
k-rge  area,  or  a  greater  number  of  valves 
of  small  area.  The  Pert  Authority  has 
no  plant  to  date  fitted  with  vertical 
reciprocating  exhausters ;  but  there  is  no 
doubt  that  the  maintenance  of  these  valves 
is  a  big  item  for  tlie  horizontal  type.  The 
exhauster  fitted  is  of  the  "  Rateau" 
pattern,  four  stage  single  flow  made  by 
Messrs.  Fraser  &  Chalmers,  of  Erith,  and 
was  designed  to  be  capable  of  dealing  with 
a  nuantity  of  free  air  equivalent  to  8,500 
cubic  feet  per  minute  maintained  at  a 
vacuum  of  9  in.  of  mercury  below  armo- 
spheric  Dressure  at  a  temjjerature  of 
(iO  deg.  Fall,  when  running  at  2, 700 
revolutions  per  minute.  Forced  lubrica- 
tion is  provided  for  all  main  bearings. 
The  ioiut  in  the  easing  is  horizontal,  and 
tackles,  etc.,  are  fitted  to  facilitate  inspec- 
tion of  the  rotor  imnellers.  The  pxhaust 
ix  carried  about  30  ft.  above  deck  level, 
is  placed  remote  from  the  engine  exhaust, 
and  is  provided  with  a  form  of  flap  valve 
to  eliminate  any  effects  of  back  pressure 
due  to  surging.  No  maintenance  or  other 
charges  have  been  incurred  Avith  this 
jjortion  of  the  ijlant,  which  has  been  at 
Avork  since  1916,  and,  due  to  the  large  and 
efficient  dust  cyclone  fitted,  no  appreciable 
wear  is  visible  on  the  rotor  impellers. 

The  oil  engine  is  connected  to  the 
exhauster  by  double-helical  oil-cooled 
gears  made  by  Messrs.  David  Brown,  of 
Huddersfield.  The  ratio  of  si)eed  increase 
is  about  10  to  1.  Flexible  couplings 
made  by  Messrs.  Wellman  Bibby  Co.  Ltd.  . 
of  London,  are  interposed  between  the  oil 
engine  and  the  gears,  and  the  gears  and 
the  exhauster. 

The  su])erstucture  of  the  plant  was  built 
bv  Messrs.  Henry  SiuKxi  Ltd.,  of  Man- 
cliestei-.  The  i)ipe  crane  and  inpe  line  is 
arranged  for  slewing  for  either  "  side 
on  "  or  "  end  on  "  Avorking;  also  for 
luffing  for  rapidity  in  getting  in  and  out 
of  a  ship's  hold  and  for  variations  in  the 
beam  and  freeboard  thereof.  The  ]jrin- 
ciple  of  the  auxiliary  elevator  from  grain 
canister  to  grain  hoDper  is  retained  in 
order  to  ensure  stability  on  the  relatively 
small  hull.  The  Avhole  of  the  r>ipe  nooni 
coniplete  is  carried  attached  to  the  elevator 
and  is  provided  Avith  ])ermanent  vertical 
telescopic  portions  to  minimise  the  lensrth 
of  additional  pine  required  to  work  a  ship, 
and  the  supplemental  labour  charges 
incidental  thereto  as  previously  referred 
to.  The  oneiation  of  the  pipe  lines  and 
extra  lenft'ths  of  pipe  is  effected  by  motor- 
di'iven  winches,  etc.,  nttached  to  the  pine 
crane,  aiid  is  coTitrollci  from  a  driver's 
cabin  thereon.  These  motors  are  supplied 
from  an  auxiliary  generating  set  of  the  oil- 
engine cum  dvnamo  type.  This  auxiliarv 
set  alf:o  supplies  power  for  the  bucket- 
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I'hivalur  Uiotoi ,  the  graiii  tipper,  the  dust 
cyclone  wheel  valve  and  worm,  the  deck 
capstan,  the  air  compressor,  bilge  pump 
and  fan,  fuel  jnimps.  etc.,  and  also  for 
the  lighting  throughout  the  A-essel. 

Conversion  of  Powei'  Plant  at  Millwal! 
Docks. 

The  pneumatic  intake  plant  at  the 
Dolphin  central  gianary,  Millwall  Docks, 
consisted  of  a  wooden  staging  or  dolphin 
standing  at  about  50  ft.  from  the  central 
granary  quay,  and  being  about  350  ft. 
long,  25  ft.  wide  and  14  ft.  above  Trinity 
high-Avater  level.  The  superstructure  on 
the  deck  of  this  dolphin  consists  of  four 
])neumatic  grain-handling  toAvers  of  the 
Group  A  type,  '^on;j)lete  with  necessary 
grain  pipes,  hand-lever  scales,  etc.  This 
super-structure  has  been  or  is  only  to  hi 
altered  in  tAvo  respects: — 

(a)  Dust  cyclones,  AA'heel  valves  and 
Avorin  conveyors  of  Group  C  type  have 
been  added  for  the  bettel-  piotection  of 
the  rotary  exhausters  to  be  described 
hereafter. 

(b)  The  hand-lever  scales  are  being 
lejjlaced  by  Avery  Automatic  scales. 

The  poAver  ^  lant  consisted  of  boilers, 
steam  engines  and  horizontal  recipro- 
cating exhausters  of  the  Group  A  type, 
housed  beneath  the  deck  of  the  dolphin, 
and  it  is  the  Avhole  of  this  plant  Avhich  has 
been  replaced  by  four  sets  of  Grouj)  C  tvpe 
f)ower  plant  operated  bv  electric  motors 
instead  of  oil  engines.  The  four  sets  (one 
per  grain  toAA^er)  arc  arranged  in  pairs, 
each  pair  being  enclosed  in  nn  engine 
house  standing  upon  the  deck  of  the 
dolphin ;  it  has  therefore  been  possible  to 
complete  the  erection  of  the  neAv  plant 
before  discarding  the  old,  thereby  keeping 
the  plant  in  commission  throughout.  The 
general  layout  of  the  neAv  plant  is  shoAvn 
in  Fig.  1 ;  each  of  the  four  sets  is  identical 
and  a  brief  description  of  one  set  is 
given  below  :  — 

The  motor-driven  rotary  exhauster  sets 
\y(-re  constructed  by  Messrs.  Rea\-ell,  of 
I])swich.  Each  set  consists  of  a  motoi- 
with  necessarv  starter,  etc.,  connected 
through  flexil)le  coupling  to  oil-cooled 
s])epd  increasing  gear.  Avhicli  is  again  con- 
nected through  flexible  c()U])ling  to  a 
high-speed  rotary  exhauster;  the  AA'hole  of 
the  unit  is  carried  on  one  common  l)ed- 
!)Iate.  The  motor  is  of  the  oi)en  protected 
tvpe,  compound  Avound  and  fitted  Avitli 
inteipoles.  To  Avork  on  direct  current 
at  400  volts  ])ressure ;  shunt  reaailation  of 
s])eed  from  al)out  360  rcA'olutious  per 
minute  to  (iOO  revolutions  per  minute; 
liorse  poAver,  200.  Both  flexible  couplinsjs 
are  of  the  pin  i;nd  l  ubber  bush  type.  Tlie 
gear  is  of  the  double-helical  type  and  is 
oil  cooled.  The  oil  being  circulated  to 
a'ears  and  bearing  by  ]mmi)-dri\-ei' 
fhi'ough  woini  gear  oft'  the  main  loAv-speed 
shaft,  a  ni.agnetic  61b.  and  101b.  ])er 
S(;uare  inch  and  a  gauce  and  relief  A-aives 
are  fitted.  Water  for  the  oil  cooler  is 
provided  bv  a  small  rotary  pump  driA-en 
bv  belt  fro7n  the  loAv-speed  coupling.  The 
ratio  of  speed  increase  is  about  6^  to  1  and 
a  tachometer  is  fitted. 

The  rotov  of  the  exhaust  (consists  of 
tliree  impellers  mounted  on  a  ria'id  shaft 
vevolviup'  in  roller  bearings;  there  is  n 
thrust    bearing    and    tAvo    main  roller 


.T.ANUATiY  14.  1922  ^ 

bearings,  which  are  supplied  by  the 
gear-case  oiling  system  and  return  ( 
their  oil  to  the  common  sump.  Attenmded 
air  is  led  from  the  cyclone  to  the 
exhauster  inlet  and  is  discharged  at  or 
sliglitly  above  atmos]iheric  pressure  on  the 
outlet,  a  butterfly  valve  being  fitted  in  the 
iuh't  or  suction  opening.  The  suction 
side  is  connected  to  a  -SO  in.  mercury  gauge 
ami  an  automatic  dial  type  vacuum 
r.^corder,  and  the  deliA'ery  side  is  con- 
nected to  a  30  in.  water  gauge.  The  duty 
of  the  exhauster  is  to  aspire  6,000  cubic 
feet  of  attenuated  air  at  a  pressure  of 
1]  in.  of  vacuum  (Hg)  and  to  compress 
this  to  atmospheric  ])ressure  for  delivery. 
'Hiese  conditions  are  fulfilled  Avhen  the 
motor  speed  is  about  540  revolutions  per 
minute  and  the  exhauster  speed  about 
•'1,500  revolutions  per  minute.  If  the 
motor  speed  be  raised  to  600  levnlutioirs 
lier  minute,  the  exhauster  si)eed  becomes 
r'1.000  revolutions  ))er  minute  and  a  maxi- 
mum vacuum  of  14  in.  FTg  may  lie 
olitained. 

Elaborate  switch  gear  is  fitted  Avith  the 
object  of  ])reventing  the  motor  being  sub- 
jected to  heavy  overloads  eiiher  during 
starting  up  or  undei-  running  conditions. 
^j1iis  switch  gear  is  not  A'ital  to  the  plant, 
and  Avill  not  here  be  described. 


ELECTRICITY  IN  BRICKWORKS. 
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yet  they  cannot  be  expectecl  to  stand  up  to 
the  very  heaA-y  avotIc  of  a  brickyard  Avith- 
out  suft'ering  far  nuue  distress  than  a 
motor  of  more  substantial  pioportions  at 
a  rather  liii.'hcr  cupital  cost.  The  cost  of 
the  swit(hgc;it  to  juotect  as  well  as  work 
an  infe]  i<u  motor  is  the  same  as  that  for 
a  really  good  plant,  and  the  same 
lemark  applies  to  the  Aviiinf;  thus,  the 
installation  of  a  good  motor  is  not  really 
the  exiu'usive  mattei-  it  sef'ms  to  be  Avhen 
the  motor'  is  considered  alone,  and  Avith- 
out  the  cost  of  the  Avhole  installation 
1  eipg  looked  at. 

In  conclusion,  there  is  anotlier  objection 
to  the  (dieaper  type  of  motor  :  this  type  of 
motor  cannot  be  nmde  as  efficient  as  the 
moi'e  expensiA'e  machine;  that  is  beyond 
aigument.  As  a  consef luencc,  the  enei<>y 
used  to  run  «uch  a  nuuhine  is  heavie'- 
than  it  ought  to  be,  and  on  !ieaA-y  work 
means  heavv  bills  tioni  the  supply 
company.  With  a  bakeiv  haA^ing  a  10  to 
20  h.p.  equipment  of  motors,  the  effect  of 
!■>  r-r  Ivn-ir-  hil'-  •>!  +'v--ndr*  +1>'> 

vear  eiiual--  from  i  h.]).  to  2  With 
a  brickwo-rks  takinir  only  250  li.p.,  it  i'^ 
from  20  h.y..  t"  25  h.]-.  thrown  av,a\-  foi' 
cveiy  liour  woik(>d  at  full  output.  In  tlie 
r  nse  of  the  bal^cix  .  a  £10  note  Avould  coA-er 
tlie  matter;  in  the  ca^e  of  the  brickvard 
it  would  b'>  foitunate  if  the  excess  cost  wa'> 
be^v  een  £100  and  £150. 

The  exact  fig-ure  Avould,  of  couise, 
dejiend  on  the  price  of  enei  Q-y;  but  enough 
is  apparent  to  prove  tliat  the  extra  cost  of 
a  goO'd  heaA-y  motor  would  1  e  '-aid  for  in 
current  saved  Avithin  the  fiist  twelve 
months  to  twO'  v^ars,  Avith  the  added 
I  f-ne^ts  of  long  life  and  freedom  from 
+vouble  throAvp  in.  Regarding  the  piice 
to  be  paid  for  electiical  eneigy  at  the 
present  time,  it  pavs  to  consider  purchased 
energy  at  from  r25d.  to  TOd.  pei  unit. 
metei'Hl  on  the  low-tension  side  of  tlie 
transformer. 
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THE  PROBLEM  OF'GREY  IRON 
CASTINGS. 

""""  PART  II. 

Phosphorus  in  cast  iron  is  the  element 
without  which  most  foundries  would  close 
down  through  inability  to  lun  castings 
w  iili  (  iipola-inclled  metal.  The  pliosphides 
s(j]idit.\  latfi  than  the.  mass  of  the  mefal 
and  eonsequenlly  form  seg-regal  ions  in 
between  the  iron  crystals — particulailv  in 
harg-e  castings  wliere  the  cooling  is  slow. 
Fig-.  11  depicts  one  of  Ihose  phosphide 

'   seg'reg'ations  as  a  lake  of  ])rittle  nnitci  i;il 

\   separating-  several  of  the  iron  crystals.  \i 

]  a  lower  magnification  in  Fig.  12  mav  he 
seen  how  these  "  lakes  "  occur  tlmnighout 

1  the  nuTss ;  while  undei'  oilier  conditions 
may  he  seen  the  absence  or  presence  of  a 
network  stiucture  (Figs.  1:1  and  14) — but 
that  ))oini  is  <K':iU  w  ith  further  on. 

The  phospliovus-content  may  be  kept  as 
low  as  is  found  compatible  with  good 
foundry  results,  and  in  heavy  work  about 
(V-'y  per  cent  or  0'5  per  cent. 

In  less  important  or  lightei'  pieces  the 
])hosphorus  is  well  kept  below  1  ])er  cent, 

I  uhile  it  should  rarclv  go  below  \'-\  per 
in  any  casting.  The  rule-of-thunib 
foundryman  is  fond  of  high  phosphonrs 
because  the  engineer  likes  a  good-looking 
casting,  but  Avhen  the  engineer  learns 

'  judge  other  than  bv  appearance  it  will  be 
necessarv  to  keep  the  phosphorus  down  to 
sojue  such  limits  as  those  suggested  aho'  -. 

In  certain  compositions  the  phosphide^ 
appears  to  be  expelled  from  the  grains  of 
the  metal,  and  to  assemble  around  those 

j   grains  in  a  network  similar  to,  but  noi 

'  the  same  as,  that  assumed  by  the  cemen- 
lite  mentioned  above.  In  weak  or  poor 
irons  thi-^  phosphide  is  retained  more  or 
less  within  tlie  grains  of  tlie  metal  as  .'een 
m  Fig.  13.  but  in  a  strong  iron,  ijcrhar-- 
of  vcrv  similar  composition  (with  llic 
exceptioti  of  one  or  two  f^lements),  th" 
i'1io«iihide  is  excelled  atir;  fnnir.-  tlio  net- 
work shown  in  Fig.  14.  The  future  under- 
standing of  the  Inn-  causes  and  effecis  of 
Ihis  reiection  or  retention  of  the  phosphi'ic 

,  would  seem  to  be  a  more  imnortant  matfei 
than  hois  hitherto  been  anticipated. 

Irons  in  which  the  sulphur-content  is 

'  not  nn)re  than  balanced  bv  the  manganesp- 
contcni  are  rclalivclv  weak  and  hard  and 
ptissess  poor  fonudrv  properties  as  com- 
paied  with  irojrs   similar  in  composition 

I  other  than  that  the  sulphur  is  properl\ 
balanced.     Curiously    enongh    it  would 

'  annear  as  if  the  test  of  netwcak  or  no 
n-twork  (Figs.  13  and  14)  of  the  phos- 

!  phide  mav  be  one  means  of  discovering 
whether  the  sulpluir-manganese  balance" 

i    is  swinging  in  favour  of  the  manganese. 
From  a  tabulation  of  some  thousands  of 

I    re.sults   obtained    in    actual   practice  the 

^  author  has  found  no  exception  to  the  rrih< 
that  the  weak  or  faulty  member  of  two 

:   irons  of  verv  similar  composition  is  that 

I  one  where  the  sulphur-content  is  inade- 
qiiatelv  balanced  by  the  manganese- 
content. 

It    is    possible,    even    probable,  that 
sulnhur  and  manganese  together  are  the 
most  vital  combination  of  elements  in  cast 
^  iron. 

Silicon  control  has  assisted  iron  founders 
the  world  over,  but  sometimes  it  fails,  and 
the  failure  is  usually  attributed  by  the 
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louudryman  to  high  sulphur.  ( )verwh«*lni- 
ing  prejudice  has  |)revented  anyone  from 
experimenting  practically  with  high- 
sulphur  metal,  but  hundreds  of  tests  in 
ordinary  practice  have  proved  to  the 
author  that  good  irons  can  be  made  with 
as  much  or  more  sulphur  than  is  contained 
hy  other  poor  irons  .said  to  be  poor  by 
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reason  of  their  sulphur — the  real  difference 
being  that  the  good  iron  has  enough 
manganese  to  completely  balance  the 
sul])huj',  whereas  the  poor  iron  has  not. 
The  author  hopes  to  pursue  this  point  in 
another  place  as  it  is  of  the  highest  inij)or- 
tauce  that  this  jihenomenon  should  be 
thoroughly  ventilated  aiul  made  use  of  in 
tlie  future. 

Foundries  have  ever  been  prone  to 
sudden  mysterious  spasms  of  bad  metal  or 
bad  castings,  ccnning  and  going  as 
secretly  as  a  disease,  and  although  the 
foreman  often  takes  credit  for  getting 
away  from  the  trouble  he  can  seldom  give 
any  definite  explanation  of  what  he  has 
done.  In  every  such  case  in  the  author's 
ex})(>rience  the  iron  has  always  suffered 
from  inadequately-balanced  sulphur  and, 
wliat  is  most  important,  there  has  iiev(M 
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been  any  other  tangible  evidence  of  the 
reason  for  the  trouble  than  that  afforded 
by  this  wrongly  balanced  sulphur.  The 
author  is  well  aware  that  other  theories 
exist  and  are  warmly  upheld  by  their 
exponents,  but  he  merely  offers  these 
practical  results  and  observations  as  some- 
thing better  to  work  on,  something 
impersonal  and  more  scientific  than  the 
many  disconcerting  theories  now  exi-^ting 


upon  littlff  mort*  (•videiice  than  the  fact 

that  two  irons  (of  similar  composition)  are 
found  to  give  different  physical  tests,  and 
somebody  comes  up  and  says.  "  therefore 
it  mxist  be  the  pig  iron,  or  the  oxvgen," 
but  offers  no  convincing  proofs,  indeed, 
usually  offers  no  proofs  at  all. 

Silicon-control  is  often  too  weak  and 
I  lie  testbar  is  liable  to  have  superior 
Dioperties  and  composition  to  the  casting 
it  represents.  Moreover,  it  is  sometimes 
impo.ssible  to  alter  the  silicon  percentage 
for  fear  of  harming  other  properties 
essential  to  the  making  of  a  good  casting. 

With  sulphur-conti-ol.  low  sulphur  for 
one  type  of  work  and  higher  sulphur  for 
another,  these  difficnlties  can  be  got  over 
and  the  condition  and  amount  and  disposi- 
tion of  the  carbon  and  of  the  eutectics  can 
be  controlled  in  the  casting  itself — the 
sine  qua  non  being  that  no  matter  what 
the  quantity  of  sulphur  that  of  the 
manganese  must  be  more  than  sufficient 
to  balance  it. 

The  occurrence  of  the  sulphides  in  (^a.st 
ii'on  is  extremely  interestino".  Fig.  15  is 
a  sulphur  print  (magnified  about  four 
diameters)  of  these  sulphides.  Fig.  Ifi 
shows  the  mansranese  sulphides  as  tiny 
ulobules  (in  half-tone  in  the  picture),  but 
it  is  to  be  remembered  that  the  mag-nifica- 
tion  is  .100  diameters  and  that  the  globule.* 
are  infinitelv  small  in  the  iron  it.self 
Fig.  IT  illustrates  these  same  globul'  i 
photographed  at  1,600  diameters. 

Turning  to  internal  combustion  and  to 
all  high  temperature  engines,  the  problem 
of  grey  iron  castings  is  to  make  them  stand 
up  to  work  without  alteration  of  strength, 
form  or  surface:  to  be  able  to  make  them 
alike  time  and  time  again:  to  make 
fhem  from  the  ciipola  alone  if  possible; 
and  finally  to  make  them  of  such  weights 
and  at  such  prices  as  will  enable  our 
engines  to  compete  in  all  markets.  To-day 
we  are  far  from  any  such  ideal  and  barely 
heoinning  to  aim  at  it. 

When  cast  iion  is  diastically  lieated 
and  cooled  several  times  it  begins  to 
"  groAv  "  and  the  graphite  enlarges,  as 
shown  in  Figs.  18  and  19.  Assuming  that 
the  hio'hest  temperature  attained  bv  any 
part  of  an  internal-combusticni  engine  is 
in  the  neighbourhood  of  550  deg.  Ten. 
(l.O'?Odeg.  Fah.)  we  are  up  against  the 
pioblem  of  producing  some  type  of  cast 
iron  which  will  not  suftVr  from  insidious 
defpn'oration. 

Also  we  hear  of  "  hard  "  iron  or  "  soft  " 
iron,  and  the  failure  of  this  or  that  casting 
is  attribufod  to  the  one  or  the  other,  irre- 
spective of  all  knowledge  whatsoever,  and 
;ii)i)arently  entirely  unaware  of  the 
fact  that  extremely  good  or  extremely 
hid  iion  may  come  under  either  thf 
class  termed  "hard"  or  that  termed 
"  •-■oft-"  For  instaiu'e.  if  yon  put 
"hard"  unbalanced-suliihur  iron  into  an 
important  and  intricate  castino'  then  that 
casfipQ'  will  be  extremely  likelv  to  fail, 
pnssiblv  a  few  minutes  after  the  metal 
entei-s  thp  mould,  and  i"  any  case  the 
metal  would  be  poor  and  brittle,  and  hnye 
bad  machining  properties.  On  the  other 
hand,  the  same  "hard"  iron,  with  the 
sulphur  proT>erly  balanced,  would  b<^ 
extremely  likelv  to  give  the  desired 
qualities  of  hardness  and  toughness,  and 
to  cast  well  in  the  foundry. 
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Office  and  Workshop  Day  by  Day. 

Short  practical  article  solicited.       Exceptionally  high  rates  paid. 


Safety  First  in  Wood  Turning. 

Tt  is  not  an  uncommon  occ-tirieuce  tor 
veiy  larg'a  patterns  to  be  turned  on  a  face- 
plate without  any  other  support  than  that 
supplied  by  the  chuck,  and  this  frequently 
when  the  depth  of  the  work  is  consider- 
able. However  good  the  lathe  may  be 
there  is  always  a  certain  amount  of  vibra- 
tio'U  on  large  work  of  this  kind.  This 
vibration  creates  a  want  of  confidence  in 
the  operator.  He  is  afraid  to  risk  a  reason- 
able cut,  and  the  lathe  is  being  continiuilly 
stopped  for  no  othei'  reason  than  that  he 
fears  the  job  may  come  off.  It  is  because 
of  this  want  of  confidence  that  an  unneces- 
sary long  time  is  taken  in  producing  work 
of  this  kind.  It  is  more  economical  in  the 
long  run  to  make  the  turning  of  the  job 
safe  by  giving  support  to  the  work  and 
preventing  vibration.  A  method  is  shown 
in  Fig.  1  which  gives  rigidity  to  the  face- 
plate and  increases  the  degree  of  safety 
to  the  operator  when  turning.  Four  stays 
are  cut  to  fit  against  the   inside   of  the 


work  and  secured  through  the  faceplate, 
the  other  ends  being  bolted  together  in  the 
manner  shown  in  Fig.  1 .  The  ends  are 
squared  and  the  lathe  is  rotated  to  obtain 
the  correct  centre  so  that  a  bole  can  be 
bored  to  accommodate  a  piece  of  t'ou)i(I 
steel  about  ;S  in.  or  f  in.  in  diameter.  A 
vertical  support  is  prepared  to  carry  a 
bearing,  and  this  is  maintained  in  position 
by  three  stays,  as  .shown  in  Fig.  2.  It  is 
better  to  secure  the.se  pieces  together  and 
move  them  up  against  the  steel  pin  so  that 
the  correct  position  can  be  located.  In 
some  instances  the  wood  may  be  used  as  a 


b'sariug,  but  it  is  better  if  a  bit  of  brass 
tubing  can  be  introduced  into  the  vertical 
support  having  a  bore  very  slightlv 
larger  in  diameter  than  the  pin.  The 
support  is  then  moved  up  until  the  pin  has 
a  good  bearance  when  they  are  secured  to 
the  floor.  By  this  means  the  job  will 
revolve  much  more  steadily,  and  besides 
giving  a  more  accurate  result,  it  will  bo 
done  more  efficiently  because  of  the  sense 
of  security  the  supported  centre  conveys 
ti)  the  operator. 

Making  Special  or  Oversize  Taps. 

.\  special-sized  tap  is  often  required  in 
lbe  workshop;  in  such  cases  it  is 
unnecessary  to  go  to  the  trouble  of  cut- 
ting one  in  the  lathe,  as  the  rig-up  shown 
in  the  a]ipended  illustration  has  been 
found  to  p-ive  exr'ollo,)f  yosnlts.     A  piece 


||  'l    1     ^-^^^^^^y^  A'/iPf/f  form 

\  \  'l|      f—  f-ap  b/ant  fhr^ued 

^Scra^  iron 

ar,//  _  ^  jipil 

(»f  silver  steel  is  threaded  with  ordinary 
dies ;  the  diameter  of  the  silver  steel 
should  be  the  required  diameter  of  tap. 
Drill  a  hole  in  a  ])iece  of  scrap  iron  to  suit 
the  outside  diameter  of  the  threaded  silver 
steel  so  that  the  latter  is  a  nice  tap  fit  in 


PLEASE    READ   THIS  CAREFULLY. 

For  this  joiiiiud  ICC  want  crisp ,  practical 
and  technical  articles  and  paragraphs,  and 
we  are  prepared  to  pay  well  for  them.  Of 
the  many  who  read  technical  journals 
only  a  few  write.  Why  is  this!  It  is 
not  because  they  have  nothing  to  write 
abouj,  because  every  experienced  en- 
gineet's  ■mind'  is  a  storehouse  of  valuable 
information,  whether  lie  be  manager, 
foreman,  draughtsman,  or  mechanic.  We 
hare  at  all  times  overcome  power-house 
I  roubles,  problem  of  design,  or  work- 
shop difficulties  by  ingenious  devices. 
Sometimes  striking  methods  become  a 
habit,  and  v^e  do  not  realise  that  they  are 
r.rccptional  till  some  observer  expresses 
asto)iishment. 

It  is  said  that  every  person  could  write 
one  good  novel,  and  it  is  certainly  true 
that  everyone  could  write  more  than  one 
useful  torinkle  or  valuable  article.  We 
write  and  urge  our  leaders,  therefore,  to 
give  others  the  benefit  of  their  knoivledge 
and  experience. 


it.  The  bole  must  be  just  deep  enough  to 
allow  the  tap  to  come  flush  with  the 
surface.  Now  space  round  the  circum- 
ference with  the  dividers  so  that  the 
required  number  of  flutes  (three)  are  equi- 
pitched.  Centre-pop  in  the  usual  manirer 
and  drill  down,  half  in  the  scraj)  iron  and 
half  in  the  tap  Idank.  The  tap  will  a]jpear 
upon  withdrawal,  as  .shown  in  the  lower 
sketch.  ICach  back  or  following  edge 
now  needs  relieving  or  backing  oft'  with  a 
file,  so  that  the  tap  is  free  cutting.  Next 
square  it  at  the  end  to  suit  the  tap 
wrench,  and  harden  and  temper.  The 
tap  will  be  found  of  great  service  in  tap- 
i)ing  out  worn  holes  when  oversize  bolts 
or  studs  are  fitted. 

An   Effective  Method  of  Crowning  an 
Existing  Pulley. 

Frequently  belts  running  on  flat-faced 
pulleys  wander  to  the  edge  of  same,  and 
sometimes  overlap,  although  the  two 
shafts,  driver  and  driven,  are  (piite  i)arallel 
and  the  pulley  true.  Perhaps  this  happens 
oftener  with  the  adoption  of  wood  pulleys, 
and  seems  to  occur,  perhaps,  after  the 
belt  has  been  tightened  or  a  new  belt  put 
on,  and  more  probably  when  the  belt  is 
crossed.  If  these  pulleys  were  "  crowned" 
ivi stead  of  flat,  this  trouble  M'ould  be  ;i 
thing  of  the  past,  though  few  mill 
mechanics  would  tumble  to  this  fact  at 
once.  The  question  then  arises  what  is 
to  be  done  to  an  existing  drive  under 
these  circumstances  New  pulleys, 
obviously,  unless  the  follo^^'ing  simple 
remedy  is  resorted  to.      To  illustrate  an 


actual  case,  the  sketch  shows  a  12  in. 
diameter  pulley  driving  on  to  a  !24in., 
both  of  the  flat-faced  wood  type,  3  in. 
wide,  the  belt  being  single  leather  2  in. 
A  length  of  1}  in.  leather  belt  was 
fastened  on  to  the  driver  by  means  of 
about  12  small  nails,  the  belt  having  both 
its  edges  bevelled  off  by  a  shai-p  knife  as 
shown,  care  being  taken  to  keep  this 
bevelled  band  on  the  centre  line  of  the 
pulley  face,  thus  serving  the  puipose  of 
"  crowning."  One  pulley  only,  i.e.,  the 
driver,  was  treated  tliis  wav,  and  the 
drive  is  most  satisfactory.  If  the  jndlevs 
are  of  iron  the  band  can  be  secured  by 
countersunk  or  very  flat-headed  bolts; 
this  will  necessitate  drilling  a  few  little 
holes  in  the  rim  to  receive  same,  a  job 
which  sliould  not  take  much  Tim<». 
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(Views  expressed  in  th;is  Sestion  are  not  necessarily  endorsed  by  the  Editor.) 
SHIPBUILDING  WAGES. 


I5\  lM.i:iiKiAN. 

Reductions  and  Still  Further  Reductions 

iJii.s  .seems  to  be  the  meaning  of  tlu 
official  notice  wliicli  has  now  been  given 
by  the  vShipbuilding  !i;m]jloyeis'  Federa- 
tion to  vanons  sliipyaid  nnions.     A  eon- 
iereuce  oi  the  employers  and  unions  is  tn 
take  place  at  Carlisle  on  January   20  tu 
discuss  the  withdrawal  of  the  war  wage  ol 
2t)S.  (Jd.  obtained  by  the  unions  by  means 
of  arbitration    during    the    war  period. 
Although  the  emj)loyers'  application  will 
come  as  a  shock  to  shipbuiniing  workers 
generally,      it      was      not  altogether 
unexpected  in  trade  union  official  circles. 
Indeed,     the  necessity   for    some  such 
reductions  has  been  clearly  indicated  in 
the  remarks  of  tlie  employers  at  most  of 
the  meetings  they  liave  held  with  the 
unions      for      several      months  past. 
Jjlngineering  wor'kers    will  also   be  con- 
cerned with  the  reductions,  as  there  is 
little  doubt  that  whatever  is  done  in  the 
shipbuilding  industry  will  have  its  reflex 
in  the  t?ngineering  world,     lieyond  ques- 
tion the  shipbuilding  industry  is  in  a  very 
parlous    condition,  and    the  problem  of 
obtaining   fresh  orders   for  ships  is  one 
which    is    giving    the    shi])builders  very 
grave    concern.    The     shipowners  have 
not   revealed  the    slightest    intention  of 
ordering  new  tonnage  at  present  prices 
wherever  it  is  possible  to  keep  their  fleets 
in  opeiation  by  any  other  means.  There 
are  too  many  ships  already  afloat  for  the 
work  which  is  available  for  them.  The 
total  merchant  tonnage  now  amounts  to 
over  GO  millions,  whereas  in  1914  it  was 
approximately  43  million  tons  only.  In 
the  former  total  is  included  about  8  pei- 
cent  of  old  vessels  which  in  more  normal 
circumstances  would  be  scrapped. 

Will  Lower  Wages  Restore  Trade? 

We  think  it  is  too  readily  assumed  (hut 
the  remedy  foi-  the  depression  is  to  be 
found  in  lowering  wages.  There  are 
many  factors  which  contribute  to  the 
stagnation  in  the  shipbuilding  industry, 
all  of  which  are  closely  related.  The 
economic  exhaustion  of  tlie  Continental 
nations,  particularly  Russia,  has  dislocated 
overseas  trade,  and  fundamental  political 
considerations  still  stand  in  the  way  of 
their  recovery.  The  supply  of  cheap 
second-hand  steamers,  including  ex-enemy 
vessels,  is  anofher  factor,  and  the  extent 
of  this  competition  may  be  gauged  from 
the  remark  of  the  chairman  of  Engineer- 
ing Employeis'  Federation,  who  recently 
told  trade  union  representatives  that  he 
had  been  constantly  urging  upon  the 
(xovernment  the  necessity  for  breaking  u]> 
the  whole  of  these  German  ships  and  sell- 
ing them  for  scrap.  What  likelihood  is 
there  of  the  British  shipowner  ordering 
new  vessels  when  he  is  offered  well- 
appointed  and  suitable,  vessels  at  knock- 
down prices?  Again,  there  is  the  drastic 
curtailment  in  armaments  proi>osed  by  the 
Washington  Conference,  which  has  alread\ 


ic.suited  in  tlie  cancellation  of  orders  for 
battleships  which  would  have  provided  a 
considerable  amount  of  work  in  the  lead- 
ing shipbuilding  and  engineering  centres 
f(,r  a  considerable  time  to  come.  Even 
supjjosing  wages  were  reduced  to  pre-war 
level,  would  Jiritisli shipbuilding  costs  then 
induce  the  ordering  of  new  tonnage  to  the 
extent  necessary  to  bring'  prosperity  to 
the  industry,  seeing  that  the  supply  of 
vessels  now  very  greatly  exceeds  the 
demand?  Is  there  any  real  probability  of 
the  demanil  being  expanded  until  Europe 
has  recovered  economic  stability?  Low 
costs  would  undoubtedly  create  a  certain 
amount  of  demand,  but,  in  our  opinion, 
this  would  be  by  no  means  sufficient  to 
enable  the  slupbuilding  industry  to 
recover. 

Wciges  and  Production  Costs. 

ine  cost  of  uew  snips  (wiUiout  allowing 
tor  any  profit  to  tile  snipbuilder)  i.s  sard  to 
be  2^  times  more  tlian  pre-war,  while 
marine  engines  are  tour  times  over  pre- 
war prices.  Is  high  wages  the  sole  or  even 
the  principal  cause  of  this  ?  If  so,  how  is 
11  that  the  Australian  yhipbuilders  are  aule 
to  undersell  us  by  sometiung  like  jt2,UuO 
in  the  cost  of  inodeaate-sized  cargo 
steamers  while  paying  considerably 
higher  wages  than  tne  British  ship- 
builders, 'ihe  weelily  wages  of  tradesmen 
in  shipbuilding  are  at  present  about  Sti  per 
cent  above  pre-war.  It  cannot  be  main- 
tained that  the  reduction  in  hours  has 
caused  the  increase  in  co.sts  because,  after 
allowing  for  this,  the  hourly  rate  is  still 
roughly  lUU  per  cent  above  pre-war.  While 
fully  recognising-  that  wages  is  an 
important  item  in  costs,  it  is  plainly 
evident  that  it  is  not  mainly  responsible 
for  the  increase.  Even  if  wages  were 
driven  down  to  the  1908  level,  as  Colonel 
l.itligow,  president  of  the  Shipbuilding 
Employers'  Federation,  recently  suggested 
may  become  necessary,  stability  would  not 
iie  secured. 

The  Danger  of  "  Ca-canny." 

It  is  easy  to  allege  that  reduced  output 
per  man  is  responsible  for  the  inflated 
costs,  but  here  again,  while  it  is  pos.sible 
that  output  is  not  equal  to  the  pre-war 
standard,  is  it  likely  to  be  improved  by 
lowering  wages?  On  the  contrary  it  is 
likely  to  aggravate  the  evil  of  "ca-canny." 
During  our  connection  with  the  trade 
union  movement  we  have  never  yet  heard 
"  ca-canny  "  advocated  by  any  responsible 
trade  union  official,  but  the  temper  en- 
gendered by  the  reductions  which  have 
already  taken  place,  added  to  the  threats 
of  further  reductions,  is  likely  to  provide 
the  fertile  soil  so  pleasing  to  the  extremist 
element.  "  If  the  boss  reduces  your 
money  you  should  do  less  work,"  they 
advise,  and  there  is  a  real  danger  that,  by 
insisting  on  further  drastic  reductions  out 
of  all  proportion  to  the  fall  in  the  cost  of 
living,  a  fillip  will  be  given  to  this  type 
of  advocacy.  Labour  representatives  are 
sometimes^  twitted  because  of  (heir  con- 
tinued reference  to-  the  "human  element," 
hut  their  experiei?4ce  has  shown  that  it  is 


this  element  which  is  lea.st  understood  by 
the  average  employer.  If  fear  cf  unem- 
ployment at  a  time  like  the  present  is  not 
sufficient  to  stimulate  workmen  to  greater 
efforts,  lower  wages  is  not  likely  to  prove 
a  more  cogent  economic  spur. 

Wages  Disparities. 

ine  opposition  to  further  wages  reduc- 
tions in  engineering  and  shipbuilding,  so 
far  as  certain  of  the  skilled  unions  are  con- 
cerned, spungs  from  the  disparity  between 
wag-es  paid  to  their  members  and  those  paid 
m  the  building  industry.  Employers  may 
regard  the  latter  as  unduly  high,  but  from 
the  unions  point  of  view  it  is  unreasonable 
to  expect  a  man  to  work  in  shipbuilding 
yards  for  20s.  or  so  less  per  week  than  he 
can  receive  from  building  contractors,  yet 
painters,  joiners,  plumbers,  electricians, 
and  a  number  of  other  trades  are  in  that 
identical  position.  The  disparity  will  be 
decreased  somewhat  after  the  adjustments 
in  building  trades  wages,  which  are  due 
to  take  place  this  month,  have  been  made, 
but  if  the  sliding  scale  irrinciide  is  re- 
tained a  very  considerable  disparity  will 
still  remain.  Of  course  the  economic 
position  of  the  building  industry  is  a  m  icb 
different  one  from  either  engineering  or 
shipbuilding,  and  the  factors  which  permit 
of  comparatively  hi§-h  wages  in  the  former 
are  non-existent  in  the  two  latter. 
AVhether  the  demand  for  building  labour 
will  remain  at  its  present  high  standard, 
in  view  of  the  curtailment  of  housing 
schemes,  is  a  matter  for  conjecture, 
althouf^h  the  amount  of  work  in  hand  and 
immediate  prospect  is  very  considerable. 
It  would  not  surprise  us  to  learn  that  the 
building  employers  desire  to  terminate  the 
-liding  scale  arrangement,  which  has  not 
operated  quite  so  rapidly  as  some  of  them 
a)iticipated. 

Prices  and  Wages. 

There  are  two  principal  ways  in  whicli 
employers  can  contribute  to  better  condi- 
(ioirs  in  the  shipbuilding  industry.  Om?  is 
by  reducing  administration  costs,  and  the 
other  by  conducting  an  organised  com- 
paign"  to  bring  down  the  cost  of  living.  It 
has  been  well  said  that  the  principal  cause 
of  waste  in  manufacturing  lies  in  defective 
administrative  methods,  and  the  ship- 
building industiy  is  by  no  means  free  from 
criticism  in  this  respect.  If  half  as  nuicii 
time  was  spent  in  investigating  metiiods 
of  scientific  administration  as  is  devoted 
to  the  consideration  of  lowering  wages, 
the  economies  which  could  be  effected 
would  be  startling.  Trade  unionists 
thenisolves  are  not  free  from  blame  here, 
and  they  should  be  prepared  to  give  some 
of  _  the  systems  of  payments  by  results  a 
fair  and  impartial  trial,  instead  of  con- 
(lemning  them  out  of  hand.  "We  are  con- 
fident it  is  possible  to  evolve  methods 
which,  while  fully  protecting  the  interests 
of  the  worker,  will  ensure  that  he  is 
rewarded  in  pro])ortion  to  the  degree  of 
skill  and  effort  he  exhibits,  l^ow,  as  to 
the  cost  of  living.  It  is  certain  there  v.  ill 
be  strenuous  opposition  to  the  suggested 
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1  eductions  unless  there  is  a  consideruhie 
decline  in  prices.  It  is  significant  tlint 
although  wholesale  prices  are  app(i)xi- 
mately  6-"3  per  cent  over  pre-war,  r<  t;«il 
prices  are  36  per  cent  higher.  It  is  mvh'i 
time  the  retailers  understood  thori.u-lil\ 
that  the  present  is  no  time  for  exacting 
exorbitant  profits  from  the  public.  lie 
musi  hai  ii  to  do  with  a  lower  rate  of  iiro^t 
that  the  Avar  period  has  accusonied  him  ro. 
Both  manufacturer  and  worknmn  have  utiti 
to  accept  reductions,  and  why  should  lli'- 
retailer  no!  do  the  same?  Here  is  work 
for  the  Federation  of  British  Indust)i'  s. 
which,  incidentally,  is  already  fully  con- 
vinced that  retailers  aae  keeping  jnices 
unjustifiably  high.  Surely  the  federation 
can  bring  the  pressure  of  its  efficient 
organisation  to  bear,  and  help  to  dellj^.e 
retail  prices.  Manufacturers,  whole- 
salers and  trade  union  associations  ai'e  all 
alike  interested  in  helping  to  get  prices 
back  to  something  approacliing  nornuil  as 
speedily  as  possible.  Theie  is  little  fear 
that,  with  a  decided  fall  in  retail  ];ii(es, 
much  of  the  trade  union  opposition  In  tho 
threatened  wages  reductions  would 
appear.  If,  on  the  other  hand,  reductions 
are  forced  on  the  unions  without  regard  to 
the  high  cost  of  living,  nothing  but  bit^ ci  - 
ness  and  resentment  can  result. 


INDUSTRY  HUMANISED. 

M\  I  he  1{t   Hon.  Aktiu k  He.noek.so.n, 
M.P. 

The  return  to  peace  conditiorrs  after 
the  war  produced  two  immediate  results 
— first,  it  increased  the  number  of  our 
national  and  international  problems; 
second,  it  intensified  the  gravity,  the  im- 
])ortance  and  the  urgency  of  some  of  those 
problems.  Problems  of  the  most  challeng- 
ing nature  were  thrust  into  the  fore- 
groimd,  and,  amongst  those  problems 
none  was  moi-e  pressing  than  the  complex 
and  difficult  problem  of  industry,  says  the 
arrtlior  of  arr  article  in  Industrial  Welfare, 
It  is  his  opinion  that  if  we  would  con- 
sider the  problem  of  industry  with  a  view 
to  placirrg  it  on  a  more  satisfactory  basis, 
two  things  must  ever  be  present  in  our 
minds — regard  must  be  paid  to  the 
exj)eriences  of  the  producers  since  1914. 
;ind  a  cleai'  appreciation  of  tlie  true  fimc- 
tion  and  ])urpose  of  industry  is  needed. 
Plxperiences  since  1914  have  resulted  in 
a  new  vision  of  social  possibilities  taking- 
possession  of  men's  minds.  New  ideas  of 
economic  reconstructioir,  of  community 
respoirsibility,  and  of  individual  right 
liave  come  into  operation. 

A  New  World? 

It  i?  rro  exaggeration  to  say  that  the  effort 
and  sacrifice  of  the  war  jieriod  were  sus- 
tained by  ilie  conviction  that  out  of  tlic 
grim  struggle  a  new  woild  would  be  born. 
The  hopes  of  the  war-wearied  producers 
were  centred  in  a  more  humane  form  of 
economic  organisation.  They  were 
encouraged  to  believe  that  a  new  concep- 
tion, new  motives,  and  a  new  spirit  would 
dominate  inclustry  in  this  country,  that 
they  would  be  raised  to  a.  higher  status 
ii^ore  consistent  with  a  partnershi]) 
equality  than  the  obvious  inferiority 
which  had  been  one  of  the  evil  fruits  of 
tlie  industrial  revolution.  After  the  com- 
radeship and  fellowship  of  the  trenches, 
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nrultitudes  felt  that  of  all  things  most 
incredible  was  that  the  future  should  be 
no  better  than  the  past.  What  answer  are 
those  responsible  for  canying  on  the 
various  iirdustries  prepared  to  make  to  the 
demands  of  that  new  movement  in 
society? — a  movement  which  represents 
ideas  and  ideals,  and  which  commands  the 
enthusiasm  of  men  and  women  in  con- 
sideral)le  numbers  of  the  highest  type.  It 
is  a  movement  which  cannot  be  turned 
back,  even  though  it  be  turned  aside.  It 
represents  millions  of  the  po])ulation,  and 
so  far  as  its  claims  are  just,  they  caimol 
be  obstnrcted,  nor  can  they  be  ignored 
without  increasing  the  perils  which  more 
til  an  once  in  recent  times  have  threatened 
the  very  .stability  of  the  constitution. 

Industry  as  Service. 

Turning  to  my  second  jioint.  we  might 
define  the  true  function  of  industry  in 
society  as  being  to  jirovide  the  material 
means  for  a  good  social  life  for  all  who 
form  a  society  which  should  be  a  fiateinal 
unity.  It  can  hardly  be  claimed  that  the 
present  organisation  of  industry  fully 
meets  that  test.  1  know  from  direct  con- 
tact Avith  multitudes  of  the  workers  that 
many  of  them  f(>el  that  the  ])resent  indus- 
trial s,vstem  subf)r(linatcis  their  highest 
interest  to  material  ends,  and  there  are 
many  employers,  too,  wlio  are  dissatisfied 
with  the  oppoitunities  industry  gives 
tliem  for  service  to  the  community. 

Amongst  the  changes  which  Ili(> 
workers  Avere  led  to  expect  after  the  war 
was  a  more  humane  organisation  of 
industry  Avhich  should  ensrrre  a  minimum 
of  leisure,  a  real  .subsistence,  of  education, 
of  liealth,  and  with  a  minimum  risk  to  life 
and  limb.  What  we  leallv  need  in  industry 
is  to  begin  to  recon-inn  i  on  the  basis  of 
human  revaluati{)ii .  \^'e  reiiuire  a  new 
conception  whicli  shall  concede  to  the 
workers  engaged  in  industry  two  points  : 
(1)  That  their  status  as  workers  shall  be 
definitely  elevaieil;  C2)  that  the  conditions 
of  their  employment  shall  be  humanised 
to  the  highest  extent  possible. 

Human  Partnership. 

Of  this  I  am  convinced,  that  if  the 
problems  of  industry  arc  to  be  solved, 
including  the  (^[uestion  of  increased  pro- 
duction, they  must  be  approached 
differently.  There  must  be  greater  regard 
for  all  the  interests  involved  by  each  of 
tile  parties  concernefl.  Employers  must 
have  greater  regard  for  the  human 
interests  of  those  employed,  and  botli 
employers  and  employed  must  remember 
liow  vitally  the  success  of  industry  affects 
the  entire  community.  Too  often  lias  it 
been  assumed  that  relaticms  between  them 
can  oirly  be  hostile  and  antagonistic.  This 
can  be  most  effectively  rectified  by  a 
re()rganisati(m  based  on  the  recognition  of 
a  r(>al  human  partnersliij). 

Parliament  of  Industry. 

In  this  connection  I  have  i)ut  forward  a 
suggestion  on  my  f)wn  iiersonal  responsi- 
bility and  as  an  individual  citizen.  Th(> 
important  thing,  it  seems  to  nie,  is  to  give 
industry  a«  a  whole  a  moutlijiiece  and  an 
organisation  through  which  it  can  express 
itself.  The  foundations  existed  in  the 
National  Industrial  Conference  which 
came  into  bfiing  in  1919.  It  created  an 
atmosphere  the  destruction  of  which,  in 
my    judgment,    has    been    one    of  the 
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greatest  misfortunes  that  ever  befel  the 
industry  of  this  country.  That  atmosphere  ! 
ought  to  be  restored.     In  my  view  what  is  ^ 
needed  is  the  formation  of  a  Parliament  of  \ 
Industry,  repiesentative  of  the  organisa-  I 
tions  of  employers  and  workers  in  tlie  i 
whole  field  of  industry  and  capable  of  | 
expressing,  after  full  and  frank  consulta-  I 
tiori  and   co-operative   ctfort,   the  whole 
miiul  of  industry.     [  anr  thinking  of  a 
iiody  which  shall  not  be  concerned  with 
Hue.stions  affecting  particular  industries, 
hut    which    will    devote    itself    to    the  1 
pioblems  concerning  our  whole  economic  1 
life.    Bi'oadly  siieakiug,  I  would  say  that  | 
its    main    function    would    be    to  bring 
industrial  life  and  activity  into  liarmony 
with  modern  re(|uirements,   with  hunmn 
needs,  and  witli  the  finest  spirit  of  oui 
time. 


PROPOSED  MERSEYSIDE 
APPRENTICESHIP  SCHEME. 

.V  scheme  for  the  imjirovemen t  ot  the 
system  of  apprenticeship  on  Merseyside 
lias  lieen  prepared  by  a  committee  com- 
[M).>ed  of  representatives  of  empl'oyers' 
a>sociat ions,  trade  unions,  local  educa- 
tion autluiiiiies,  and  the  Ministi-y  of 
LabiMij-  •Invenilc  AdvisoiA"  t'ommittee. 
A  General  Apprenticeship  Committee. 

The  main  feature  of  the  new  scheme  is 
the  proposal  to  set  up  a  Greneral 
Apprenticeship  Committee  for  the  Mersey- 
side  area,  on  v\-hich  employers'  associa- 
tions, ^  trades  societies,  local  education 
authorities,  and  the  Ministry  of  Labour 
would  be  rejnesented.  The  canimittee 
would  a(h  ise  on  all  matters  concerning  the 
training.  ednc;il  ion.  and  suppiv  of  appren- 
tices in  the  vaMiiii-  trades,  ami  would  he  a 
par-ty  tO'  the  indentures,  which,  it  is 
I'roposed,  shouiil  be  compul,Miry  in  all 
skilled  trades. 

Mr.  V.  T.  Leslie,  chairman  of  the  ' 
Tuvenile  Employment  Committee,  said  1 
the  Allied  Trades  Enqdoyers'  Association  | 
had  intimated  that  as  notice  had  been  ' 
given  to.  the  operatives  for  alterations  of  > 
the  working  rules,  one  being  that  all 
matters  relating  to  apprentices  should  be  , 
eliminated  frum  those  rules,  they  could  not  i 
see  their  way  to  proceed  any  further  witli  ! 
the  apprenticeship  enciuiry. 

Mr.  H.  Rice  (Operative  Masons  and 
Vllied  Trades)  said  the  operatives  might 
lie  prepared  t;i  compromise  to  the  extent 
of  extending  tlie  apprenticeship  age  from 
If)  to  18  years,  provided  the  boy  receiA-ed 
technical  training  before  entering  the  j 
employer's  workshop. 
Trades  with  Schemes  of  Their  Own. 

Mr.  11.  T.  Bodey  (Assistant  Director  of  , 
Education)       said      the  Engineering 
Employers'     Association     had  intimated 
tliat  they  could  not  take  part  in  the  move-  , 
ment  bec-ause  they  had  a  scheme  of  their  ; 
own  under  cou'^ideration.  Replies  to  much  : 
the  same  effect  had  been  received  from  j 
both  employers  and  employees  in  the  print- 
ing industry. 

Mr.  A.  Hanke\-  (Bootle  Kducaiion  Cnni- 
niittee)  said  one  would  have  thought  that  | 
at  this  juncture,  when  trade  was  so  bad 
and  there  was  a  call  for  co-operation,  th(> 
employers  and  the  trade  union  representa- 
tives would  have  been  glad  of  an 
opportunity  of  sifting  the  position,  in 
order  to  have  the  apprentic^'ship  scheme 
ready  to  he  put  into  operation  when  trnd(> 
revived.  ' 
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COMPANY  NOTES. 


,\l'STRIAN  Shipvards  Co. — The  Au.slriau  .Siii|j 
\a.(l;i  Co.,  foniipd  with  the  objcol  uf  velunldiiiK 
tiic  Austrian  iiiercaiiiile  fleet,  Las  been  registei^^l 
ill  Vienna,  under  tne  auspices  of  the  Kredit  Anstalt 
and  the  Hamburg-American  Line.  The  majuiity  of 
Die  shares  will  be  in  Austrian  liands.  The 
f!.-  vibin-.L;  Anii'iiran  Line,  wliich  is  interested  to 
til.'  aiiMniiii  10, 000. (100  crnwii.s.  is  to  be  repr«- 
s  iilcd  at  thr  liuard  bv  two  liH'nibeis. 


b  ICIiAR])  TllciM.\s  &  Cfi.  ;\lessr.>;.  1 1  i!j;f;iiisfin  & 
Co.  are  ufieriii-  for  .miIc  £l,000,00li  7  per  rent  first 
mortgage  del i;  i li  ii i  f  .stin  k  df  Riehard  Thomas  & 
Co..  tiie  wi  ll  I  M i.x- II  tiiijiliiti'  and  steel  mamif^ic- 
l;i;e.s.  Tlir  i!<liLiit nri's  will  be  redeemed  by  an 
annual  cumulative  sinking  fund  of  1  per  cent,  com- 
mencing in  1923,  and  operating  by  purchase  at  or 
*  below  par,  plus  accnierl  iii:erest,  or  by  ainiiial 
drawings  at  par.  This  sinking  fund  will  rodeein 
over   87   per   cent  the    shick    now    nffi'i'i'd  li> 

.ranu:!ry  1.  \'Js2.  and  .niy  li,ii:nicc  liini  i  iii  i  si  :i  ii'l  ing 
will  be  paid  titi  al  |iar.  Tlic  ci ini ]  i  i  1 1\  re.Si-i  ve.s  c  he 
'  right  to  redeem  t lie  debenture  stock  a>  a  whole,  or  in 
])art,  by  dra\\ings,  a:  103  per  cent,  on  any  interest 
ilate  after  January    I.   ID.'iT,   en  li-ss  than  two 

months'  notier.     Tlif  st-ick  i.s  well      rui\'(|,  both  as 
to  principal   ami  interest,  and  eonstilutes  a  very 
I     atti'active  industrial  investment. 


NEW  COMPANIES. 


Cams  l^td.  - Private  company.  Registered 
December  Iti.  Capital  £60,000  in'£l  .shares.  To 
take  over  (1)  the  businesses  eanied  on  by  the 
Sheffield  Tool  and  Gas  Engine  Co.  Ijtd.,  at  St. 
Mary's  Road,  Sheffield  ( iiu  ludini;  ihe  I  lUsiness 
carried  on  by  tliem  at  Sh  .ri  lKim  Street.  .Sheffield, 
as  ■•  A.  J.  Caster  &  Co.  "),  and  (2)  the  business 
carried  on  by  W.  A.  Bryars  and  S.  l^Mi-y,  as 
""W.  A.  Bryars,"  to  adopt  two  agreements  (a)  with 
tlie  above-named  company,  and  i/i)  between  the 
said  W.  A.  Bryars  and  S.  Perr.y  of  the  one  part 
and  F.  Cam  (for  this  company)  of  tlie  otl)er  part, 
and  to  carry  on  tlie  business  of  manuf.acturers  of 
and  dealers  in  power  haiinners  ami  pressers.  cdnc. 
tool  machines,  razor-lni-ing  :iiid  L;iiiul]iig 
machines.  cuttiii,t;-i.nt  .  file,  stripping,  wlielling  a,,(| 
file-grinding  mariiiiir,,,  l.ihle-knife  boring  and  slia|) 
ing  machines,  spnon.  huk  and  hollow -ware  stamps, 
press  tools  for  pocket-knife  work,  woodworking 
machinery  of  all  kinds,  gas  engines,  and  all 
requisite  |)arts  of  machinery  in  coinipct.ion  with 
stiction-gas  plants,  etc.  F.  Cam  is  firs!  permanent 
director.  Qualification  of  diieclors  :  £500.  Re- 
mimeration  as  fi.xed  by  the  companv.  Registered 
offir.-  :  ,53.  St.  Mary's  Road,  Sheffield. 

Hobshaw  Engineering  Co.  Ltd. — Private  companv. 
Registered  December  15.  Capital  £2,000  in  £1 
shares.  To  carry  on  the  business  of  ironfoundei's. 
engineers,  manufacturers  of  agricultural  imple- 
ments, and  olhir  imichiiiri  y.  tnnhnakers.  brass 
founders,  metal  wurker.s.  boiler  makers,  electrical 
engineers,  etc.  Tlie  first  directors  are  :  K.  D.  St. 
J  Shaw  and  AV.  A.  Robinson.  Qtialilieatiun  :  £] . 
Remuneration  :  £10  each  per  annum.  Solicitors  ■ 
F.  V.  Robinson.  26-7,  Hatton  Garden,  E.G. 

Leopold  Ward  Ltd.— Private  companv.  Regis- 
tered December  12,  1921.  Capital  £3.000  in  £1 
sJiares  (2,000  preference  and  1,000  ordinary).  To 
carry  on  the  business  of  engineers,  machinists,  etc.. 
and  to  adopt  an  a^icement  wilh  L.  Ward.'  The 
subscribers  to  a|.pn,nt  the  first  directors.  Qualilica- 
tion  :  £100.  ReiDum  ration  as  fi.\ed  bv  the  eom- 
))any.  Solicit oi's  :  Ashurst,  Morris,  Ci-isp  &  Co.. 
17,  Throgniortim  Avenue,  E.G. 

Le  Due  and  Kesterton  Ltd.— Private  companv 
Registered  December  13.  1921.  Capital  £5,000  in 
£1  shares.  Brass,  iron  and  general  founders,  iron 
iiiongers.  blacksmith,  motor  and  carriage-bodv 
builders,  aeroplane  makers,  motor  agents,  etc. 
Directors  :  F.  T.  le  Due  and  A.  Kesterton  (both 
permanent,  subject  to  holding  £1,000  shares) 
Solicitors  :  Engall  &  Crane.  28,  Bedford  Row 
W.C.I . 


Foundry  and  Machine  Go.  Ltd.--  I',i\  ;iii  . 'jmpany. 
Registered  December  15,  1921.  Ca|.;.,ii  LtiU.OOO  "in 
£1  shares.    To  carry  on  the  busiii'  ..-im  i  rs. 

engineers'  designers,  founders,  man  u  i ;n  :  u i  ■  , it  die 
eastings,  etc..  and  to  adopt  an  agriMin'i;!  with  M. 
S.  Sugd(-ii  and  T.  Gonroy.  The  fiist  rhiictors  are 
not  named.  Registered  office  :  10.\.  Old  Town, 
Clapham,  S.W. 

Blockley  Electrical  pjiigineering  Co.  Ltd. — Private 
company.  Registered  December  10,  1921.  Capital 
£1,000  in  £1  shares.  To  carry  on  the  business 
indicated  by  the  title.  The  fiist  directors  are  : 
A.  E.  Beck  and  L.  A.  Beck.  Qualification  :  10 
share?.  Registered  office  :  The  Electricity  Works. 
Blockley,  Worcs. 

White  Brothers  &  Sons  Ltd. —  Pl■i^ate  lonipany. 
Registered  December  13.  Capiuil  £7.000.  in  £1 
shares.  To  take  over  the  business  of  forgemen. 
general  smiths  and  engineers  carried  on  at  Corn- 
brook.  Mancliester.  as  "  White  Brothers."  The 
m.ina^mu  (lire(tn;s  are:  A.  White  (chairman)  and 
('.  White,  t^i.-iliheation  :  £100.  Registered  office  : 
Cornbrook  Works,  Cornbrook,  Manchester. 

Forth  Shipbuilding  &  Engineering  Co.  (1921) 
Ltd.— Private  company.  Registered  December  13. 
Capital  £315,000,  in  300,000  shares  of  £1  each  and 
300,000  share  of  Is.  each.  To  adopt  an  agreement 
with  the  Forth  Shipbuilding  &  Engineering  Co. 
f^td.  (incorporated  in  1910)  to  take  over  tlie  ship- 
building yard  and  other  immovable  property,  and 
the  business  of  ship  and  boat  builders,  and  tlie 
iii;iiliiiier\ .  plani  and  effects  worked  and  used  in 
comie(tiiMi  tliere«ilh  (including  ships  in  course  of 
eiiiistnu  I  i.m).  and  all  contracts  entered  into  with 
im  .elriiiu,  and  makers  for  the  supply  of  materials, 
referred  to  in  the  said  agreement,  and  to  carry  on 
the  business  of  shipowners  and  builders,  ship- 
wrights, charterers  of  ships  or  other  vessels,  ware- 
housemen, wharfingers,  sliippiiig  agents,  ship  and 
insurance  brokers,  carriers,  forwarding  agents,  etc. 
'I'he  first  directors  are  :  .1.  Tennant  Rankin.  Sir 
Thomas  G.  O.  Thurston,  11.  Laing,  R..T.  W^arwick, 
and  A.  S.  McHarg.  So  long  as  any  of  the  notes  of 
the  company  issued  in  1!)21  1922  thereon,  the 
number  of  directors  shall  not  e.xceed  five,  and  three 
of  the  diiectors  shall  be  nominees  of  the  holders 
(hereof,  the  three  last-named  <lirectors  being  the 
first  nominees.  No  qualification  requii-ed.  Re- 
muneration :  £500  each  per  annum  (chairman  £750). 
Registered  office  :  Viekers  Hrjuse,  Broadway. 
Westminster. 

C.  F.  Barker  &  Sons  (Bronze  Foundry)  Ltd.— 
Pri^■ate  company.  Registered  December  14.  Capi- 
t;il  £2.500  in  £1  shares.  To  carry  on  the  business 
indicated  by  the  title  and  that  of  wholesale  metal 
and  niachineiy  ine^rchants,  engineers,  patentees, 
machinists  and  tool  makers,  etc.  C.  F.  Barker  is 
the  lirst  iliiectnr.  Secretary:  F.  A.  Bulloch. 
Registered  office  :  A'ewdigate  Road,  Coventry. 

Concentric  Manuf actuVing  Co.  Ltd. — Private  com- 
pany. Registered  December  17.  Capital  £1,500  in 
£1  shares.  To  carry  on  the  business  of  brass  and 
iron  founders,  machinists,  fitters,  maiiufacturei s  of 
stampings,  electrical  or  other  machinery,  manufac- 
turers of  and  dealers  in  cylces.  etc.  The  first 
directors  are  :  H.  Bowker'  S.  II.  Sershall.  T. 
Avery,  F.  Saunders,  S.  G.  Morgan  and  H.  R.  G. 
Lvster.  Qualification  :  1*00  shares.  Registered 
office  :  Aston  Lane  (Priory  Road  corner),  Aston, 
Birmingham. 

E.  Wilson  &  Co.  (CoUiugwood)  .  Ltd. — Private 
company.  Registered  December  17.  Gapit:al  £5,000 
ill  £1  shares.  In  ,uln]it  an  agreement  with  R. 
Wilson  for  the  actpiisilion  of  the  business  of  an 
ironfounder  carried  on  at  8-12  and  44-46,  Colling- 
wood  Street,  Liverpool.  R.  Wilson  is  permanent 
governing  director,  with  £306  per  annum  as  re- 
muneration. Registered  office  :  12,  Collingwood 
Street,  Liverpool. 

H.  Robinson  (Birmingham)  Ltd. —Private  com- 
pany. RegisleredDecembeil!).  I!i2l.  ( pit  a  1  £1 ,000  in 
£1  shares.  To  acquire  the  tmsim  ss  cai  i  u  d  on  at 
27,  Lionel  Street,  Birmingham,  as  H.  Robinson," 
and  to  carry  on  the  business  of  manufacturers  of 
and  dealers  in  fenders  and  kerbs,  ironfounders. 
mechanical  and  general  engim  i  r-.  machinists,  tool 
makers,  brassfounders,  etc.  Tlie  lirst  directors  are  : 
H.  Robinson  and  J.  G.  Webb.  Qualification  £50. 
Secretary  :  H.  A.  Kimbeiley.  Retristered  office  :  27, 
Lionel  Street.  Birmingham. 


MORTGAGES.  CHARGES  AND 
SATISFACTIONS. 

Hewin's  Garages  &  Engineering  Co.  Ltd.  — ilorl- 
gage  dated  December  10,  1921,  to  secure  £1,000; 
charged  on  certain  properties  in  Taunton,  subject 
to  prior  mortgage  for  £5,000.  Holdder  :  C.  H. 
(jtardner,  15,  Woodlands  Road,  Sparkhill,  Birming- 
ham. 

Rowland  Small  Tool  Manufacturing  Co.  Ltd'. — 
Mortgage  on  a  sum  of  £604  13s.  and  other  moneys 
payable  to  company  under  a  certain  contract  with 
the  Air  Ministry,  dated  December  10.  1921,  to 
secure  all  moneys  due  or  to  become  due  from  com- 
pany to  Lloyds  Bank. 

Sheepbridge  Coal  &  Iron  Co.  Ltd. — Issue  on 
December  21,  1921,  of  £2,000  debentures,  part  of  a 
series  alreacly  registered. 

Nuroads  Ltd. — Satisfaction  in  full  on  December 
!),  1921,  of  debentures  dated  September  15,  1920, 
securing  £4,000. 

I^ratt,  Levick  &  Co.  Ltd. — Issue  on  December  3. 
1921,  of  £100  debentures,  part  of  a  series  already 
registered. 

Ferrybridge  Foundry  Co.  Ltd.— Debenture. 
( barged  on  the  company's  undertaking  and  pro- 
perty, present  and  future,  including  uncalled 
capital,  dated  December  15.  1921,  to  secure  all 
moneys  due  or  to  become  due  from  company  to 
Barclay's  Bank. 

Tliwaites  Bros.  Ltd.— Deed,  dated  December  20. 
1921  (supplemented  to  debenture  dated  June  27, 
1921);  charged  on  the  company's  undertaking  and 
property,  present  and  future,'  including  uncalled 
capital,  to  secure  all  moneys  due  or  to  become  due 
whether  in  excess  of  £10,000  or  not.  from  companv 
to  London  Joint  City  and  .Midland  Bank,  othe'r 
than  cash  in  respect  of  the  special  loan  account. 

Monmore  Cireen  Rolling  Mills  Co.  Ltd.— Particu- 
lars of  £5,000  debentures,  authorised  November  9, 
1921  ;  whole  amount  issued ;  charged  on  the  com- 
pany's undertaking  and  property,  present  and 
future,  including  uncalled  capital.  " 

Brookmill  Motor  &  Engineering  Co.  Ltd.— Satis- 
faction in  full  on  December  21.  of  debenture  dated 
October  17.  1921.  securing  £250,  notified.  Deben- 
ture dated  December  20,  1921,  to  secure  £1,000: 
charged  on  the  company's  undertaking  and  pro- 
perty, present  and  future,  including  uncalled 
capital :  also  registered.  Holder  :  A.  Gibson. 
Ryde.  I.W. 

Burnley  Components  Ltd.— Debenture  dated 
December  22,  1921,  to  secure  £1,000;  charged  on 
tile  company's  undertaking  and  property,  present 
and  future,  including  uncalled  capital. '  Holder  : 
D.  K.  Ward.  35a.  Burnley  Road.  Ainsdale,  South- 
))ort. 


RECEIVERSHIPS 

(appointment  OB  RELEASE). 

Prunells  Ltd.- -W.  Johns:one,  Central  Chambers, 
High  Street,  Kidderminster,  was  appointed  receiver 
on  December  16.  1921,  under  powers  contained  in 
moitgage  debenture  dated  .Tannary  21  and  Septem- 
ber 15,  1920.  ' 

Patrick  Engineering  Co.  Ltd.— C.  H.  Smith,  of 
84,  Colemore  Row,  Birmingham,  ceased  to  act  as 
receiver  or  manager  on  December  20,  1921. 

Bayford  Ironworks  Ltd.— W.  G.  Oliffe,  of  7, 
Leadenhall  Street,  E.G.,  as  receiver  and  manager 
b>  order  of  court  dated  December  20,  1921. 

Scott-Kirk  &  Co.  Ltd.— J.  J.  Jubb,  of  151-7. 
Fitzwilliam  Street,  Sheffield,  ceased  to  act.  as 
receiver  or  manager  on  December  17,  1921. 

C.  E.  Richardson  &  Co.  Ltd.— J.  W.  Best,  of 
St  Peter's  Close,  Shefiield.  was  appointed  receiver 
on  December  16,  1921,  under  powers  contained  in 
debentures  dated  July  1,  1916,  February  9,  1917. 
and  December  9,  1920. 

John  Abbott  &  Co.  Ltd.— T.  Harrison,  of  31 
Mosley  Street,  and  R.  B.  Ferry,  of  34,  Laikspur 
terrace,  Newcastle-on-Tyne,  ceased  to  act  as 
receivers  or  managers  on  Deepmher  20,  1921. 
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CUSTOMS  NEWS  &  TARIFFS. 

Importation  of  Certain  Tyres,  etc.,  Prohibited. 
— An  Order  in  Council,  dated  November  10, 
1921,  prohibits  tlie  importation  of  the  following 
goods  into  Nigeria  except  under  licence  of  the 
Comptroller  of  ""Customs  :  («)  Solid  tyres  for  motor 
vehicles:  (h)  double  tyres,  whether  solid  or  pneu- 
matic, for  motor  vehicles;  (r)  motor  vehicle  wheels 
adapted  for  solid  or  double  tyres;  (c?)  motor 
vehicles  fitted  with  wheels  adapted  for  solid  or 
double  tyres. 

Export  of  Sea-ooing  Vessels  Prohibited.^ 
With  reference  to  the  notice  at  pages  468-9  of  the 
Board  of  Trade  Journal  for  November  3,  respect- 
ing the  prohibition  of  the  export  of  sea 
going  vessels  from  France  and  Algeria,  it 
shou'd  be  noted  that  the  application  of 
the  Decree  of  October  13,  which  imposed  the  pro- 
hibition, has  been  extended  to  French  Colonies  and 
Protectorates  by  a  Presidential  Decree,  dated 
December  15,  and  published  in  the  Jniirval  O  firirl 
for  December  19. 

Non-ferrous  Metal  Industry  Act  :  Licences. — 
Notice  is  hereby  given  in  accordance  with  Section 
1,  sub-Section  7  of  the  Non-ferrous  Metal  Industry 
Act,  1918  (7  and  8  Geo.  5,  Ch.  67),  and  No.  11  of 
the  Statutory  Pules  and  Orders  No.  265  of  1918 
(Non-ferrous'  Metal  Indu«trvl.  that  licences  under 
the  Non-ferrous  Metal  Industry  Act  have  been 
granted  by  the  Board  of  Trade  to  the  undermen- 
tioned companies,  firms  or  individuals  :  Barron  & 
Co.,  Charles,  16,  Craven  House,  121,  Kingsway, 
London,  W.C.2. :  Beard.  Charles  Albert,  2,  Fen 
Court.  London,  E.C.3. ;  Calderbank,  Ehas,  Orchard 
Strept,  Wiffan;  Rees,  Thomas  Vaughan,  Castle 
Buildings,  Llanelly. 


India  in  the  six 
(■ompared  with  th 


months  ended  September,  1921, 
e  corresponding  period  of  1920  : — 
April-September. 


1920 


1921. 


BOARD  OF  TRADE  NOTES. 

[AhstraHtd  frnm.  the  Board  of  Trade  Journal  ] 

Electrification  Schejies  in  Japan. — Following 
the  formation  of  definite  plans  for  the  electrification 
of  Japanese  railways  by  the  Electrification  Investi- 
gatio'^  Cnmmission',  it  has  been  decided,  states  the 
YiJoh'inia  Chnrnher  of  Commerce,  Journal,  to 
electrify  the  following  sections  of  line,  which  have 
;in  aggregate  mileage  of  2,000  : — 

Section.  Miles. 

Kyoto  Kobe    47 

Minatomachi  (viii  Kitsu)  Kyoto    51 

Kobe-Himeji    -  34 

Moji-Hakata    48 

Osaka-Tennoji    ^ 

These  are  sections  in  the  suburbs  of  cities  where 
there  is  heavy  railway  traffic. 

Section'  "  Miles. 

Odawara-Numazu    26 

Maibara-Imasho    47 

Kachioji-Sliiojiri    116 

Nagoya-Shinooi    151 

Fukushima-Yonezawa    26 

Yashiro-Kasbima    94 

Kameyama-Nara    46 

Utsunomiya-Nikko    25 

Koriyama-Niigata    172 

Oguda-Shinio    58 

Takasaki-Yokokawa    18 

Karuizawa-Naoetsu    92 

These  sections  are  of  high  gradient  and  have 
many  tunnels;  there  is  abundant  w-ater  power  for 
utilisation  on  these  routes. 

Section.  Miles. 

Numazu-Kyoto    244 

Omiya-Fukushima    151 

On  these  sections  shortening  of  the  line  is 
required;  water  power  can  be  utilised. 

Section.  Miles. 

Himeji-Sliimonoseki    295 

On  this  section  tlie  increase  of  transportation 
capacity  and  the  shortening  of  the  line  are 
recuiired. 

Section.  Miles. 

Imasho-Naoetsu    181 

Nagoya-Kameyama    38 

Ohmiya  Takasaki    46 

Water  power  is  available  on  these  sections. 
Section.  Miles. 

Kokura-Wakaniatsu    56 

Muroran-Yubari   90 

Increased  carrying  capacity  is  required  on  these 
mutes  and  coal  can  be  obtaiined  at  low  prices. 


Destination.  Tons.         Rs.  Tons. 

United  Kingdom  174,631  35,65,718  33,957 

Netheiland>^  ....  —  —  3,000 

Belgium    72,P79  1  6.94,423  91  227 

France    24,973  5,58.742  25,6.50 

Italy    7,500  2,10,125  4,200 

Jauan    —  —  400 

United  States  of 

America   60  350  14,21.668  15,000 

Other    countries  2,100       51,000  3,200 


Rs. 
8,06,689 
45,000 
20,38,599 
5,69,437 
1,41,000 
9,900 

4,17,000 
72,000 


Total 


342,233  74,99,696176,634  40,99,625 


OPPORTUNITIES  FOR  BRITISH 
TRADE. 

Machinery  in  India. 

Alessrs.  Thomas  Dear  k  Sons  (India)  Ltd.,  capital 
Rs.20  lakhs,  5,  Fairlie  Place,  Calcutta,  will  reonne 
machinery  for  the  manufacture  of  tobacco. — Tieuici-. 

Irak:  Catalogues,  etc.,  Required. 

Information  has  been  received  in  the  Department 
of  Overseas  Trade  that  the  Director  of  the_  Public 
Works  Department,  Bagdad,  Irak,  is  anxious  to 
obtain  catalogues,  designs,  specifications,  jn-ices, 
etc.,  of  the  following  machinery  and  equipment  : — 

Farm  tractors,  road  tractors  and  agricultural 
machinery. 

Excavating  machinery. 

Irrigating  pumps. 

Piping  and  pipe  fixtures. 

Well-boring  plant  and  casitings. 

Steel  bridges  (ready  for  erection). 

Cement  and  concrete  mixers. 

(jfuarry  plant. 

liiick  and  tile  making  machinery, 
i-'ortable  lime  kiln  using  crude  oil  fuel. 
Woodworking  machinery. 
Electric  lighting  and  power  plant. 
Pumping  plants. 

Motor  cars,  lorries  and  tank  wagons. 

Petrol  and  oil  tanks  with  measuring  gauges. 

Portable  wooden  houses  with  double  roofs  and 

walls. 
Water  craft. 
Railway  locomotives. 
Aerial  ropeways. 
Refrigerating  apparatus. 

Small    electric    lighting    sets    with    fans  and 
accessories. 
(Reference  13e0S/F.  W. /P.N.) 


CONTRACTS  AND  TENDERS. 

Rails  and  Accessories. — The  Secretary  m 
Charge  of  Commercial  Affairs,  British  Legation. 
Sofia,  has  transmitted  a  copy  of  specifications  and 
blue  prints  in  connection  with  a  call  for  tenders 
for  rails,  bolts,  fishplates,  etc.,  by  the  Directorate 
General  of  Railways  and  Ports,  the  adjudication  for 
which  is  to  take  place  on  January  24.  The  total 
quantity  of  the  material  required  is  5,808  metric 
tons.  Tenders  are  to  be  submitted  to  Directeur 
General  des  Chemin  de  Fer  at  des  Ports  de  I'Etat 
Bulgare,  Sofia,  Bulgaria.  A  deposit  of  5  per  cent 
is  required  to  qualify  tenders,  of  which  1  per  cent 
must  be  deposited  in  the  National  Bank  of  Bulgaria 
in  Sofia  before  the  adjudication,  and  the  certificate 
of  receipt  attached  to  the  tender,  whilst  at  the 
same  time  a  declaration  is  required  to  the  effect 
that  the  remaining  4  per  cent  will  be  deposited 
when  the  adjudication  is  made.  Tender  forms  and 
other  relevant  documents  may  be  oljtaiiied  direct 
from  the  Directorate-General  at  the  address  given 
above.  Specifications  and  blue  prints  may  be 
inspected  by  United  Kingdom  firms  interested  on 
application  to  the  De|jartment  of  Overseas  Trade 
(Prom  50),  35,  Old  Oueen  Street.  London.  S.W.f. 
(Reference  D.O.T.  6823/F.E. /S.C. ) 


Exports  of  Manc^anese  Ore,  April-September, 
1921. — The  following  statement,  prepared  by  the 
Department  of  Statistics,  India,  shows  the  quantity 
and  value  of  mati^ga.iiese  ore  exported  from  British 


Hopper  Barge. — The  municipal  authorities  of  the 
Port  of  Antwerp  are  inviting  tenders  for  the  sii|)pl> 
of  a  hopper  barge.  Tenders,  written  on  stamped 
paper  and  submitted  according  to  a  form  allaclied 
to  the  syjecificatton,  will  bo  received  at  the  Town 
Hall,  Antwerp,  up  li'l  noon.  Jaiuiary  27.  1922.  The 
barge  is  to  be  .52M0  imtrcs  in  linigth  at  water  level 
when  loaded,  and  I  lir  liiim  n-  iiis  of  the  hopper  are  : 
Length,  20'65  metres;  li)i:i(llli  ;il  the  top,  8  metres; 
breadth  at  the  bottom,  4'35  metres.  A  deposit  of 
Fr. 75,000  is  required,  and  must  be  placed  with  one 
of  the  banks  specified.  A  copy  of  the  specification 
(in  French  onri  Flemiish)  can  be  inspected  by  United 


Kingdom  firms  on  application  to  the  Department  of 
Overseas  Trade  (Room  50a),  35,  Old  Queen  Street, 
London,  S.W.I.  It  is  hoped  that  a  copy  of  the  plan 
will  be  available  in  the  course  of  a  few  days.  The 
specification  and  plan  can  be  obtained  from  the 
Secretariat,  de  I'Hotel  de  Ville,  Antwerp,  price 
Fr.6.     (Reference  D.O.T.  13540/F.W./S.C.) 


Conduit  and  Conduit  Fittings. — The  Public 
Works  Department  of  the  Government  of  the  Union 
of  South  Africa  has  invited  tenders  tor  the  supply 
of  conduit  and  conduit  fittings.  Signed  and  sealed 
tenders,  superscribed  "Tender  for  the  Supply  of 
Conduit  and  Conduit  Fittings,"  must  be  addressed 
to  the  Chairm;iii  of  the  Union  Tender  Board,  Union 
Buildings,  Pniuria,  and  must  be  in  his  hands  by 
3  p.m.,  Wednesday,  February  1,  .1922.  Specifica- 
tions and  any  further  particulars  may  be  obtained 
upon  apjilication  to  the  Electrical  Engineer,  I'ublic 
Woi'ks  Department,  Pretoria.  Loc^il  n  ]ii  >  sentation 
is  desirable,  and  it  is  improbable  that  any  contract 
will  be  awarded  to  firms  not  so  represented.  The 
Department  of  Overseas  Trade,  35.  Old  Queen 
Street,  London,  S.W.I,  is  prepared  to  render  assist- 
ance in  the  appointment  of  agents.  (Reference 
D.O.T.  7137/E.D.Z./P.N.) 


Water  ^Ieters. — The  Municipal  Council  oi 
Johannesburg  invite  tenders  for  the  supply  of  1,200 
^--in.  water  meters  (Contract  No.  854).  Delivery 
is  required  in  six  instalments  at  intervals  of  one 
month.  Tenders,  accompanied  by  the  tender 
ileposit  (certified  cheque  for  10  per  cent  of  the  total 
amount  of  the  tender — ^liniit  of  cheque  £100)  and 
bearing  the  contract  number,  should  be  addressed 
under  sealed  cover  to  the  Town  Clerk  of  Johannes- 
burg, and  presented  not  later  than  noon  on  Feb- 
ruary 9,  1922.  A  copy  of  the  specification  and 
conditions  of  contract  may  be  consulted  by  United 
Kingdom  firms  interested  on  application  at  the 
Department  of  Overseas  Trade  (Room  50),  35, 
Old  Queen  Street,  London,  S.W.I,  until  December 
30,  when  it  will  become  available  for  firms  in  the 
provinces  unable  to  arrange  for  its  inspection  in 
London.    (Reference  D.O.T.  7500/E.D, /P.N.). 

Telephone  Apparatus. — The  Deputy  Postmaster- 
General,  Brisbane,  invite  tenders  for  tlie  supply  and 
delivery  of  :  (1)  Telephone  apparatus  and  parts 
(including  bells,  buzzers,  chambers  for  transmitters,  I 
induction  coils,  condensers,  cords).  Stores  scliedule 
No.  544.  (2)  Protective  apparatus  (including  arres- 
ters, carlDon  blocks,  fibre  fuses,  protectors, 
terminals).  Stores  schedule  No.  546.  Sealed  tenders 
on  proper  forms  and  aciiompanied  by  a  preliminary 
deposit  based  on  the  following  sliding  scale  and 
calculated  on  the  total  amount  of  the  items 
tendered  for  will  be  received  by  the  Deputv  Post- 
master-General at  Brisbane  up  to  noon  on  Wednes- 
day, February  15,  in  the  case  of  No.  1,  and  noon  on 
Wednesday,  March  15,  in  the  case  of  No.  2. 
Preliminary  deposit  :  (a)  For  amounts  up  to  £500, 
2  per  cent;  (6)  for  amounts  over  £500,  2  per  cent 
for  £500  and  1  per  cent  for  amount  over  £500; 
((■)  minimum  deposit  with  each  tender  is  £2.  Local 
representation  is  essential.  Specifications,  condi- 
tions and  tender  forms  relating  to  these  contracts 
have  been  forwarded  by  H.M.  Senior  Trade  Com- 
missioner at  Melbourne,  and  may  be  consulted  by 
United  Kingdom  firms  interested  on  application  to 
the  Department  of  Overseas  Trade  (Room  49),  35. 
Old  Queen  Street,  London,  S.W.I,  until  January 
12,  after  wliich  date  the  documents  will  be  avail- 
able for  those  firms  in  the  ]ii< i\:iuts  unable  to 
arrange  for  their  inspection  in  London.  (Reference 
(1)  D.O.T.  7614 /E.D. /P.N.  and  (2)  7621/E.D. /P.N.) 


Rail  Accessories. — The  Commercial  Secretary  to 
H.M.  Legation  at  Santiago  has  transmitted  specifi- 
cations of  fishplates  and  chairs,  for  which  public 
tenders  are  invited  by  the  Chilean  State  Railways. 
Tenders  must  l)e  presented  by  10  a.m.,  February  16. 
1922,  and  should  be  addressed  to  FeiTOcarriles  del 
Estado  de  Chile,  Departmeuto  de  IMateriales  y 
Almaceiies,  Alameda  Station  Santiago.  Chile. 
Copies  of  the  sjiecificriiinns  are  also  .stated  to  liave 
been  sent  to  the  n  iw  i  > i  iitative  of  the  Chilean  State 
Itailwavs  in  Paris  (SS.  Houlevard  St.  jNTichel.  Paris), 
with  iiisti  uctions  to  ol)t*iin  quotations  in  the  United 
KiiiLrdom,  France  and  Belgium,  and  transmit  Ihem 
by  cable  to  Santiago  the  dav  before  that  fixed  for 
the  opening  of  tenders.  The  plans  have  not  yet 
been  received  in  the  Department  of  Overseas  Trade, 
but  it  is  understood  that  they  will  be  available 
shortly.  Un-ted  Kingdom  fn-ms  interested  can  in- 
spect the  documents  already  received  on  app'ication 
to  Department  of  Overseas  Trade  (Room  50),  35. 
Old  Queen  Street,  London.  S.W.I.  (Reference 
D.O.T.  5203/F.L./S.C.) 
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THE  MARKETS. 


BASIS  METAL  PRICES. 
COPPER. 

S.D.  tubes    14^.1. 

Blazed  tubes  l^jd. 

Wire   'Ifl- 

BRASS. 

Y  M.  rods  ■   6i?d. 

Do.4  X  4  Sqs   8|d. 

Do.  4x3  Shis   S^a. 

S.D.  tubes   12^.1. 

Brazed  tubes  '.   I5d. 

Rods   llgd. 

Shts.  to  10  w.g   lOJd. 

Wire    load. 

Rolled  Metal   lOid. 

PHOSPHOR  BRONZE. 

s.  d. 

Strip    1    4^  per  lb.  basis. 

Sheet    15.,, 

Wire                                          1    4       „  „ 

Rods    1    4i  „ 

Tubes   1     7i  „ 

Castiugs                                     1    2       „  „ 

Delivery  3  cwt.  free  to  any  town. 
Ten  per  cent  phosphor  cupper,  £40  above  price  of  B.S. 
Fifteen  per  cent  phosphor  copper,  £50  above  price 
of  B.S. 

Phosphor  tin  (5   per  cent),  £30  above    price  of 
English  ingots. 
— Charles  Cliflord  &  Soji  Ltd.,  Birmingham 


EXTRUDED  BRASS  ROD  PRICES. 

McKechnie  Brn.s.  Ltd.  Kotton  Park  S>reet,  Bir- 
mingham, state  that  the  basis  price  to  date  for  Brats 
R'  ds  is  6^,d.  per  pi'und.  Prices  for  Spi-ciiil  Alloys  ui 
Ruda  and  luguts  will  be  qunt  d  on  applic.-ition. 


January  91b.  1922. 
A.  Joseph  intimates  under  to  dayV  date  that  he  is 
a  Viuyer  of    Nou-fen-ous  Scrap   Metals  at-  the  under- 
mentioned approximate  prices  per  ton  :  — 

(a)  per  ton. 


New  aluminium  cuttings  

£tiO 

0 

0 

28 

0 

0 

53 

0 

0 

43 

0 

0 

38 

0 

0 

20 

0 

0 

(All     metal     carted     free  in 
London  area.) 

T^alfad                                         18  0  0 

Old  zinc                                           14  10  0 

Hollow  jiewtpr                                 115  0  0 

Shaped  black  pnwter                             75  0  0 

«nd  can  supply  solder  as  tollows: — 

([i'  pel'  LOU. 

Plumbers',  in  bar  or  strip  fnrm  £77  0  0 

Tihuiais'                                         97  0  0 

Blowpipe                                          107  0  0 

All  p'ices  based  on  day  of  delivery  of  the  metal 
unless  otherwise  arranged. 

MARKET  REPORTS. 

NEW   YORK    METAL  MARKET. 

Tlie  latest  quotations  on  the  mt-tai  market  are  ; — 

Dels,  per  ton. 

Iron,    No.    2,    American  Northern 

foundry    19  to  20 

Cents  per  lb. 

Tin,  spot   .32.371 

Zinc,  East  St,  Louis    4.90 

C  :),.(  ,■.  vL'c-.rolvtii-.  spot    13|  to  14 

Copper,  electrolytic,  futures    14 

— Reuter. 

BRUSSELS  IRON  AND  STEEL  MARKET. 

The  .'ftate  of  the  iron  and  ^5l^l■l  ni.-irkr!  is  si'l isTac - 
tory.  The  relighting  of  blast  furnaces  has  increased 
the  pro;luction  of  pig  iron  to  60,000  tons  per  month. 

The  following  are  among  the  latest  quotations  : — 

Francs. 

Commercial  bars    450 

Belgian  foundry  pig  iron  : — 

No.   1   ..'   2''"5 

No.  2    255 

No.   3    245 

Sheets,   poli.shed    1,225 

Sheets,  galvanised    1.875 

— Reuter. 


BILBAO  ORE  MARKET. 

The  Bilbao  ore  market  has  been  rather  more 
lively.  During  last  week  over  20,000  tons  were 
exported,  of  which  4,000  went  via  Antwerp  and 
3,500  via  Rotterdam. — Reuter. 

According  to  reports  from  Bilbao  50,000  tons  of 
rubio  ore  and  20,000  tons  of  carbonate  have  been 
sold  for  delivery  in  1922,  both  at  18s.  There  has 
been  a  sale  of  15,000  tons  of  rubio  at  22s.  6d. 
delivered  at  Newport  during  January,  February 
and  Marcli,  1922.  So'ine  insist  on  tlie  necessity  of 
reducing  the  price  of  ore  in  order  to  compete  with 
ore  from  the  South  of  Spain, — Reuter. 


LOI^DON   IRON   AND  STEEL  EXCHANGE. 


Clieerfui  coiulitii.ns  iikii 
of  the  London  Iron  himI  iSi  i 
Husiiipss  is  settli;:;:  '.nv.  .i 
and  although  si-nn  mi  i 
restarted  operait I'jiis,  I  In-  r- 
t  id  M  :i  nil  II 1 1,';;;  nia  ii  lit  :i  v  I  1 1  r  '  i  ■ 
I  111] I  III'  m  ill  rs.  Till'  ill' w 
[  >  iiiaki'  I  i  .s  a  |)|)  ;i  1  ;i 
i  IK']  inn  I  ion  nil  till'  I' 


til 


ill,  I 


^till 


p'l'l  iiig 
M-.lav. 
J.  I  lavs, 
.'.  yet 
V.  i.i.si- 
i  1 1 1 '  11  !a  ■ 
;iiiiiing 


|ir.':    bill  illi'li 

I  i'  if  i Ml  \  l  i  s  to  t'.\  jirct  fill  t her 
price  ri'duclions,  I'bc  pricf.s  ruling  to-day  average 
about  40  per  cent  over  the  pie-war  level,  and  the 
in;inufacturers  urge  tliat  until  tln'  sct'c  of  costs 
of  transport  and  oilier  charges  api  i  -  n,  .ii'  to  this 
figuie  it  is  unfair  In  ask  for  fuiilni  price  con- 
cessions. The  I  '  l  l!  Ill  In  n  of  the  railway  coni- 
oanies  in  redurm-j,  ii  m  m  i  barges  has  not  yet  been 
followed  by  the  recinniiiissioning  of  many  blar-t- 
fiiiiiaces,  but  ncvorllieless  there  is  a  gradual 
iiHrcase  in  the  iriiiibi'r  working,  noLwithatandiiig 
tlif  sli';iil>,  ii  iiiii'  i  iii  ill  pig  iron  prices.  The 
siiiiatioii  l  uiing,  liDU  (■\ I  I',  is  to  the  advantage  of  the 
Iji'itish  producer,  as  ihc  French  and  Belgian  maker.s 
of  fi:g  iron  are  unable  to  deliver  their  material  at 
corisuniei's'  ,.-,'1;  in  this  country  at  competitive 
prices.  I  III  ,  iiiM  iii'ly  tlio  foundry  trade  of  this 
cijiiiitiy  IS  si  ill  snffi'i  itiL;  serious  depression,  and 
tins  I'liii'ls  n|inn  lln'  il  in.i'ul  for  foundry  pig  iron, 
Tliere  i.s  a  bri-k  (leiiiiinil  Iniiii  the  home  trade  for 
senii-finisliecl  materials,  and  in  this  compeLitioii  from 
overseas  makers  lias  practically  ceased  to  trouble 
r.i'itisli  works.  How  completely  the  situation  has 
cliaiiged  as  regards  this  market  is  ishown  by  the 
fact  that  insti  ii'l  I'f  large  quantities  of  foreip;n 
si  ini  llnislicil  III,,,:  rial  being  imported  there  is  an 
iiR'i'ias.ng  volume  of  enquiry  from  Continental 
bu\'ei's,  Tlie  demand  for  finished  steel  articles 
lias  not  yet  assumed  the  proportions  hoped  for; 
but  there  are  signs  that  prices  have  at  last  reached 
a  level  that  is  proving  attractive  to  foreign  coti- 
siiiiiers.      A  few  of  the  German  works  alone  are  i.i 

■■'    [III-  n   to  compete  with   the  British  makers, 

and  slmiild  the  overseas  demand  expand  the  pro- 
ducers in  this  country  wouhl  at  once  reap  the 
beneJit. 


NOTICES  OF  MEETINGS. 

INSTITUTION  OF  ENGINEERS  AND  SHIP- 
BUILDERS IN  SCOTLAND. 

tJLASGOW  :  A  meeting  wiil  be  lield  in  the  Eankine 
Hall,  39,  Elmbank  Crescent,  on  January-  17.  at 
7-30  p.ni. 


MANCHC^STER  ASSOCIATION  OF  ENGINEERS. 

.Al.\NCiiESTElt  ;  A  meeting  will  be  held  on  January 
27,  in  the  IMcniorial  Hall,  Albert  Square,  at  7  p.m., 
when  a  paper  on  the  '"Organisation  of  Production  " 
will  be  given  bv  Mr.  J.  W,  Curtis,  M,B.E., 
A.M.l.Mech.E. 

NORTH-EAST   COAST    INSTITUTION  OF 
ENGINEERS  AND  SHIPBUILDERS. 

Newcastle  :  IMeeting  on  January  27,  in  the 
Bolbec  Hall,  Newcastle,  when  Mr.  K.  0.  Keller  will 
discuss  the  subject  of  "  Marine  Diesel  and  Marine 
Oil  Engines." 

MANCHESTER  ASSOCIATION  OF  ENGINEERS 

(Student  Members'  Section). 

Manchestek  :  A  meeting'  will  bp  lield  on  January 
19,  in  the  Chemical  Lecture  Theatre,  College  of 
Technology,  at  7  p.m.  A  lecture  will  be  given  by 
Mr.  T.  Elliott  on  "Jigs,  Fixtures,  etc..  Design. 
IManufaotuiv  and  Influence  over  Design  of 
Product , " 

JUNIOR  INSTITUTION  OF  ENGINEERS. 

London  :  On  Januai-y  26,  in  the  Caxton  Hall,  at 
8  p.m.,  a  lecturette  will  be  given  on  "Geology  in 
its  Relation  to  Engineering," 


INSTITUTION  OF  BRITISH  FOUNDRYMEN. 

Manchester  :  The  annual  dinner  will  take  place 
on  January  14,  when  Dr,  F.  J.  Brislee  will  lecture 
on  the  subject  of  "The  Solution  Theory  of  Alloys," 
with  special  reference  to  cast  iron, 

Bikmingham  :  On  January  14  a  meeting  will  be 
held  at  the  Municipal  Technical  School,  Suffolk 
Street,  at  0-30  p,m,,  when  a  paper  will  be  given  bv 
Dr.  T.  Baker,  D.Sc,  F.LC,  Sheffield.  The  follow- 
ing week,  Jaiiiiurv  21,  the  annual  dinner  will  be 

held.   

INSTITUTION  OF  MINING  AND 
METALLURGY. 

Tlie  fourth  general  meeting  of  the  thirty-first 
session  will  be  held,  by  kind  permis.sion,  at  the 
rooms  of  the  Geological  Society,  Burlingt<ni  House. 
I'iccadilly.  London,  W.l,  on  Thursday,  January  19. 
1922,  at  5-30  o'clock,  p.ni.  The  following  papers 
will  be  submitted  for  discussion  :  "A  Typical 
Example  of  Magnetic  injection,"  by  John  F.  Allan, 
member;  "Steep  Sights  in  Underground  Survevs," 
bv  W.  E.  Whitehead,  student. 


THE  INSTITUTION  OF  ELECTRICAL 
ENGINEERS. 

An  ordinary  meeting  will  Ije  held  in  the  lecture 
theatre  of  the  institution,  Savoy  Place,  Victoria 
Embankment,  W.C.2,  on  Thursday,  January  19, 
1.922,  at  6  p.m.  (light  refreshment  at  .5-30  p.m.). 
Discussion  on  "  The  Utilisation  of  Waste  Heat 
from  Electrical  C»enerating  Stations,"  with  intro- 
ductory papers  by  Mr.  C.  I.  Haden  and  Mr.  F.  H. 
Whysall.  (Joint  meeting  with  the  Instiiutioii  of 
lhating  and  Ventilating  Engineers.) 


THE    INSTITUTION   OF  MECHANICAL 
ENGINEERS. 

General  meeting  at  the  institution.  Storey's  Gate, 
St.  James's  J\ark,  S.W.,  will  be  held  oii  Friday, 
January  20,  1922,  at  6  p.m.  A  lecture  on  "Some 
Observations  on  a  Producer-gas  Power  Plant."  will 
be  given  bv  IT.  S,  Dennv,  'C,B,E,,  and  .\  V  S 
Kiiibbs.  B.Sc. 


INSTITUTION  OF  BRITISH  FOUNDRYMEN. 

Newcastle  :  The  annual  dinner  will  be  held  on 
January  28,  at  fi  p.m.,  at  the  County  Hotel,  New 
.casth'-on-Tyne.      Non-members    and    friends  are 
invited.    It     is     necessary     to     advise     the  hon. 
secretary  before  January  20,  if  attending. 


ENGINEERS'  CLUB. 

Manchester  ,•  On  January  17.  at  7-15  p.m.,  in 
the  Engineers'  Club.  Albert  Square.  Manchester,  an 
address  on  The  Relationship  of  Finance  to  the 
Engineering  Indusiry  "  will  be  given  by  Mr.  H.  G. 
Williams,  secretary  and  general  manager  of  the 
Machine  Tool  Trades  .A.ssociation.  Chairman  :  The 
Lord  Mayor  of  M;inclies!ter  (Councillor  E,  D. 
Simon). 

iManchester  :  On  January  31,  at  7-15,  in  the 
Eiiginers'  Club.  Albert  Square,  an  addi'ess  will  be 
given  by  Mr.  J.  Phi'.lips  Bedson  (member),  on  "  A 
Business  Trip  to  Canada  and  the  U.S.A."  The 
chair  will  be  taken  by  Mr.  F.  J.  West,  C.B.E. 

(The  club  dinner  is  served  from  5-45  p.m.  The 
committee  is  now  open  to  consider  applications  for 
membersliip  from  eligible  candidates.) 


NORTH-EAST      COAST      INSTITUTION  OF 
ENGINEERS  AND  SHIPBUILDERS. 

Newcastle  :  A  general  meeting  will  be  held  on 
January  27,  at  7-30  p.m.,  in  the  lecture  theatre  of 
the  Literary  and  Philosopical  Society,  Newcastle. 
Mr.  Wi  liam  Reaveil,  M.LMech.E,,"  will  give  a 
Ijcture  on  "The  Use  of  Compi-essed  Air  in  Diesel 
lilngined  Ships," 

Newcastle  :  On  January  26.  a  paper  will  be 
given  bv  Mr.  J.  Tutin  on" "  The  Efficiency  of  the 
Motor  Ship." 

Newcastle  :  By  kind  permission  of  The  Cowpen 
Coal  Co.  Ltd.,  a  visit  to  their  Cowpen  Isabella  Pit 
has  been  arranged  for  Saturday,  January  14,  at 
3  p.m.  _  Application  for  tickets  for  this  visit, 
aceniiipanied  by  stamped  envelope,  must  be  made 
to  the  secretary  of  the  institution.  The  party  will 
assemble  at  the  Colliery  Offices,  seven  minutes' 
walk  from  Blythe  statioii. 


INDUSTRIAL    LEAGUE    AND  COUNCIL. 

London  :  A  meeting  will  be  held  at  Caxton  Hall, 
Caxton  Si:reet,  Westminster,  S.W.I,  on  January  18, 
when  Mr.  Robert  Young.  O.B.E.,  M.P.,  will  speak 
on  "  The  Use  and  Abuse  of  Combines  and  Trusts." 
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Fuel  Oil  Burning  Systems  in  Practice. 
{The  Power  User,  Jauuary,  1922.) 

The  most  complete  tests  to  ascertain  tlie 
steam  used  for  atomisating  purposes  Avere 
piobably  tliose  made  in  the  preparation  of 
the  United  vStates  report  on  Liquid  Fuel 
for  Naval  Purpoes,  1902,  when  an  aver- 
age of  0"6  lb.  of  steam  per  pound  of  fuel 
jetted  was  obtained.  This  represents  from 
4  to  5  per  cent  of  the  total  steam  eva- 
porate'd,  and  it  may  be  taken  that  most  of 
the  steam  jet  systems  now  working  in  this 
country  use  from  5  to  10  per  cent  of  the 
total  steam  generated. 

The  eva]ioration  obtained  by  the  steam 
jet  system  has  been  placed  a  high  as  15  lb. 
of  steam  horn  and  at  212  deg  Fah.,  but  an 
evaporation  of  131b.  of  water  pound  of 
oil  would  be  a  good  average  for  dry  steam. 

As  an  ecoiiomical  method  of  steam 
geoieratioii  the  pressure  jet  system  is  much 
superior  to  either  the  steam  ot  air  jet 
systems.  Those  plants  which  have  sur- 
vived the  coial  strike  are  in  most  cases  upon 
the  jet  system.  Evaporations  around  16  lb. 
of  water  per  pound  of  fuel  fiom  and  at 
212  deg.  Fah.  liave  been  steadily  main- 
tained . 


Metal  Moulds  in  the  Foundry.  By 
S.  A.  E.  Wells.  {The  Foundry 
Trade  Journal,  January  5,  1922.) 

There  aie  two  main  reasons  why  chil- 
ling in  sand  or  loam  moulds  is  practised. 
It  is  not,  in  these  cases,  the  want  of  a  per- 
manent mould,  but  to  produce  one  or 
other  of  two  coirditions :  (a)  The  equalisa- 
tion of  the  rate  of  cooling  where  castings 
are  of  varying  section ;  {h)  to  jjroduce  a 
casting  from  one  quality  of  metal  having 
two  distinct  grades  of  properties  in 
itself.  The  first  condition  can  be  applied 
to  any  metal  or  alloy  which  does  not  be- 
come "  chilled  "  in  the  sense  that  certain 
grades  of  cast  iron  do*  when  brought  into 
contact  with  a  metallic  surface.  Castings 
ol'  urrequal  sectioin  tend  toi  contract  at 
dilf'eient  rates  during  cooling,  and'  it 
follows  that  tlie  portion  most  rapidly 
cooled  completes  its  contraction  first,  the 
heavier  portion,  with  a  slower  fall  in  tem- 
peratirre,  continuiirg  toi  corr tract  after  the 
lighter  portion  has  ceased.  This  corrdi- 
tion  gives  rise  to  stresses  in  castings  which 
irrcrease  as  the  differeirces  in  thickness  of 
section  are  more  pronounced. 

To  produce  the  ideal  conditions  found 
in  a  casting  of  erfiral  section  it  is  necessary 
to  hasten  the  coolirrg  of  the  heavier  por- 
tion. To  bring  this  about  a  chill  is  in- 
serted when  ranrrrrirrg  up  the  mould  to 
form  the  lower  surface  of  the  heavy  sec- 
tion arrd  so  rapidly  abstract  the 
heat.  .  .  .  Cast  iron  is  mostly  used 
for  "  chills,"  althoirgh  brass  arrd  alumi- 
nium have  been  enrployed  for  certain 
classes  O'f  work.  Comparatively  light 
chills  may  achieve  the  object  of  equalis- 
ing the  raic  of  cooling,  and  the  heaviei- 
the  chill  employed  Ihe  more  rapid  will  he 
the  abstraction  of  heat,         ,     .  Chills 


must  be  free  from  rirst  and  evenly  coated 
with  plurrrbago  .  They  are  usirally  insierted 
in  the  moirld  by  beddirrg  against  the  ])at- 
tern  and  ramming  up  with  the  nrorrld. 


Progressive  Municipal  Battery  Charg- 
ing (Motor  Tramport,  December  26, 
1921.) 

T,he  Ipswich  Electricity  Departrrrent  is 
really  i>rogressive,  for  it  has  foreseen  the 
possibilities  o^f  the  electric  vehicle,  and 
the  arrangements  it  has  urade  for  clrarg- 
iirg*  enable  a  private  owner  to  run  a  single 
electric  at  A^ery  reasonable  cost.  Thei'e  is 
a  municipal  garage  for  electrics  with  a 
capacity  of  from  40  to  60  vehicles.  There 
are  twO'  charging-  rrrotoi'  geirerators,  the 
total  output  of  the  two  maohines  being 
80  kw. 

The  usual  charging  hours  of  the  garage 
are  any  time  between  7  a.m.  arrd  mid- 
nig-ht.  The  charge  for  garage  is  16s.  per 
week  for'  each  vehicle,  arrd  for  charging; 
2d.  per  unit.  The  charge  for  garagei 
irrcludes  iirspection  arrd  report  orr  condi- 
tiorr  of  battery,  etc. 

The  municipal  garage  is  not  the  only 
market  in  Ipswich  for  electric  power,  as 
Messrs.  Ransom es,  Sinrs  &  Jeffries  Ltd. 
have  a  nrotor  genei-ator  in  their  own 
garag'e,  as  also  have  one  or'  two  other  large 
users.  The  total  energy  sold  last  year 
for  this  particular  purpose  was  128,000 
units,  bringing  in  a  total  revenue  of 
£1,924. 


The    Application    of    Electricity  to 
Farming.      {The    Electrical  Times, 
December  29,  1921.) 
Some    weeks    ago,    Mr.    H.  Borlase 
Matthews,  M.Inst.E.E.,  in  re&i>onse  to  a 
special  iirvitation,  read  a.  paper  on  electro- 
farnring  before  the  Royal  Drrtch  Institu- 
tiorr  of  Engiireers  at  Nijmegen  (Nether- 
larrds). 

The  uses  of  electricity  on  farrrrs  can  be 
divided  irrto  three  mairr  heads  :  {a)  Power- 
uses  in  the  farrrr  brrildings  and  barns;  (6) 
])Ower  uses  on  the  fields  and  arable  land  ; 
and  (c)  uses  which  are  specifically  and 
pecirliarly  electrical,  such  as  electro- 
culture. 

Exainples  were  cited  of  the  electric 
motor  drivirrg  of  machinery  for  the  food 
]>reparatiorr  for  liA^estock,  dairy  machiirery 
and  barrr  machinery,  including  purrrps, 
etc.  Similarly  cases  were  given  of  appli- 
catiorrs  on  the  land  for  irrigation,  ploiigh- 
iirg,  cultivatioir  arrd  other  field  operations. 
Particirlar  attention  was  drawn  to  the 
present-day  developmerrt  of  electric- 
plorrghiug,  whereby,  in  skilled  hands,  27 
acres  can  be  ploughed  per  day  as  com- 
pared with  the  bare  acre  jier  day  of  a  mair 
and  team  of  horses.  It  was  pointed  ontl 
that  on  the  "  rorrndabont  "  system  electr-ici 
plorrghing- appaiatus  Avas  now  available  for 
snuvll  fields  at  a  cost  for  power  that  Avas 
corrrparable  to  the  big  electric  ploughing 
sets,  Avhich  in  tunr  are  far  cheaper  to  opei- 
iite  than  steam  sets.  Considerable  interest 
was  evidenced  in  the  author's  account  of 
the  present  development  of  eleotro-ciilture, 
which  he  stated  to  have  noAv  arrived  at 


the  point  where  an  increase  of  10  per  cent 
in  the  crop  could  be  confidently  expected 
at  a  nominal  current  consumption  and  a 
low  outlay  for  Aviring  per  acre  (excepting 
the  intitial  c-apital  cost  of  the  transform- 
ing apparatus,  for  which  he  had  not  yet 
been  able  to  ascertain  the  simplest  and 
cheapest  desigrr). 

The  employment  of  electric  A-ehicles  on  ; 
farms  was  touched  upon    and    also    the  \ 
author's  semi-automatic  system  of  keep-  ' 
ing  farm— or,  in  fact,  any  other — accounts 
by   the  aid    of    an  electrically-operated 
rrrachine. 


REVIEWS. 

Metric  System  eor  Engineers.  By 
Charles  B.  Clapham,  B.Sc,  London': 
Chapman  &  Hall  Ltd.,  11,  Henriettti 
Street,  12s.  6d.  net. 

This  bicok  is  not  of  a  controversial 
character;  indeed,  he  author  is  at  pains 
to  state  in  an  introductory  chapter  that 
Avhile  the  metric  system  is  simpler  than 
the  BrrtLsh  system,  this  fact  is  not  suffi- 
ciently weighty  to  warrant  its  immediate 
adoption.  The  metric  system  is  making 
very  sIoav  headway  in  tlris  country,  Init 
this  is  notsurprisiirg  in  vieAv  of  the  revolu- 
tion in  draAving  office  and  woi  iv>iHj])  jirac- 
tice  Avhich  a  general  change  from  the  old 
system  would  mean.  It  is  surprising  how 
feAv  Avorkmen  become  quite  confident  in 
calculating  Avith  metric  units  even  after 
considerable  practice,  but  presumably  this 
lack  of  confidence  is  the  result  of  long 
usage  of  the  ordinary  system.  British 
manufacturers,  without  a  doubt,  suffer 
severely  in  certain  foreign  markets  be- 
cause their  standards  are  in  even  British 
drinensions.  The  drawing  is  the  engineer's 
universal  language,  and  it  is  made  nrore 
so  Avhen  the  measurements  are  those  em- 
]iloyed  in  most  countries.  In  itself  the 
metric  system  may  not  be  superior,  and 
exaggerated  claims  are  frequently  made 
for  it  by  entlrusiasts. 

The  book  before  us  aims  at  an  explana- 
tion of  the  metric  system  from  the  techni- 
cal pornt  of  vieAv,  and  thei-e  is  room  for 
srrch  a  book.  There  are  nine  chapters 
altogether-,  and  it  is  somewhat  surprising 
that  the  author  chooses  the  last  chapter 
instead  of  the  first  to  trace  the  history  of 
the  controversy.  The  first  and  second 
chapters  deal  with  length  measuren)ents. 
while  the  third  treats  of  area,  A-olume,' 
capacity :  mass  and  weight  are'  discussed 
in  turn.  There  are  manv  useful  conA'ei- 
sron  tables.  The  book  should  be  welcomed 
not  only  by  students,  but  by  draughtsmen 
and  others. 


Atr  Compressing  Machinery.  By  T  H. 
Plummer.  D.Sc.  The  Association  of 
Engineering  and  Shipbuilding 
Draughtsmen,  !)6.  St.  Geoige's 
S(iuare,  London,  S.  W. 
In  a  small  compass  of  44  i)ages  aii-  com- 

jnessiiig  machinery  and  compressed  air  is 

reviewed.       There    are    manv  excellent 

drawings. 


JANUARY  14,  1922 


ENGINEERING    WORLD . 


27 


ROAD. 


Horse  V.  Motor  Transport. 

A  certain  amount  of  uneasiness  is  being 
caused  in  commercial  motor  manufac- 
turing circles  in  consequence  of  certain 
tendencies  that  are  said  to  have  become 
noticeable  amongst  users  of  heavy  motors. 
The  principal  tendency  is  to  sell  out  these 
heavy  vehicles  and  replace  them  by  horse- 
drawn  carts  and  wagons.  It  is  no  secret, 
of  course,  that  the  price  of  horses  has  been 
steadily  fallings — falling",  indeed,  much 
more  rajjidly  than  has  been  the  ease  witli 
motor  transport  costs.  And  the  upkeep  ot 
a  horsed  outfit  is  not  nearly  so  g'reat  as  it 
was  a  little  time  ago,  the  result  being  that 
"  dobbin  "  looks  as  if  he  might  come 
again  into  Ms  old  sphere.  It  is  ({uite  true 
that  a  number  of  heavy  haulage  con- 
tractors have  been  busily  engaged  in 
disposing  of  their  commercial  motors. 
The  explanation  of  their  replacement  by 
horses  is  not  entirely  due  to  the  cheapness 
of  the  animals  so  far  as  first  cost  is  con- 
cemed.  It  is  more  than  probable  that 
certain  haulage  contractors  are  finding 
the  heavy  taxes  too  much  for  tliem  at  a 
time  when  they  have  to  estimate  for  work 
when  competition  is  particularly  keen. 
And.  as  it  is  quite  likely,  they  find  that, 
slow  thougk  it  be,  they  can  g-et  in  on  pi-ice 
by  using  horse  traction,  they  aie  not  at 
juesent  inclined  to  pin  their  faith  to  com- 
mercial motors.  Wherever  one's 
sympathies  may  be  it  is  better  to  recognise 
this  fact,  though  given  an  early  revival 
in  trade  there  should  be  a  plentiful 
demand  for  road  transjwrt.  It  is  quite 
clear  that  a  big  inducement  to  resort  to 
horse  traction  is  lliat  by  doing  so  the  load 
tax  on  commercial  motors  is  avoided.  It 
is  not  to  be  expected  that  private  oAvners 
of  business  motors  will  revert  to  the 
horsed  wagon,  Imt  t]ie  haulage  contractor 
has  to  approach  the  matlei-  from  a  some- 
what different  standpoint.  It  is  his  main 
business,  and  minor  flu-1  nations  in  costs 
mean  profit  or  loss  on  a  big  contract.  So 
far  as  the  private  owner  is  concerned,  his 
profit  is  made  on  the  goods  transported, 
and  if  he  gets  a  rajiid  and  efficient  trans- 
port service  he  is  not  too  enacting  as  to 
what  it  is  costing  him.  In  other  words,  he 
can  atford  to  pay  a  little  more  for  the 
services  of  the  modern  motor  than  can  be 
secured  by  the  man  who  is  doing  other 
people's  haulage  on  a  contract  l)asis. 

Although  it  is  inevitalile  that  such  a 
tendency  as  tliis  should  develop,  it  is  not 
likely  to  reach  formidable  dimensions. 
At  the  same  time,  since  it  is  unquestion- 
ably fostered  by  the  heavy  tax  at  present 
levied  upon  commercial  motors,  there 
should  be  a  demand  for  revision' of  the 
tax.  It  is  obviously  too  much.  This  is 
borne  out  by  the'  big  yield  for  1921. 
Fiuitheirmore,  it  is  an  "unfair  tax,  since  it 
does  not  take  into  account  the  use  of  thp 
roads.  "A"  witli,  say,  a  ton  mileage  of 
400  per  week  ])ays  as  much  as  "  B  "  who 
has  a  ton  mileage  of  1,G00  per  week.  An 
anomaly  of  this  kind  'Can  scarcely  survive 
for  long.    As  the  motor  owner  is  being 


taxed  to  make  bad  roads  good  and  good 
roads  better,  his  tax  ought  to  be  in  pro- 
portion to  his  use  of  the  l  oads.  That  was 
the  case  when  the  dn1\  was  on  petrol. 
And  since  horse  transport  still  makes  use 
of  the  roads  in  very  considerable  volume, 
and  in  its  own  sjjecial  way  does  as  mueli 
damage  as  motors,  there  is  no  valid 
reason  why  horse  transport  should  not 
bear  a  fail'  share  of  the  burden.  To  single 
out  one  form  of  traction  for  taxation  pur- 
poses is  quite  irnfair,  so  that  any  agitation 
in  connection  with  this  matter  must  take 
into  consideration  the  broadening  of  Ihe 
tiouble  liasis  if  the  tax  is  retained. 

Light  Cars. 

It  is  very  safe  to  jiiedict  that  motoring 
in  1922  will  be  characterised  by  the 
ubiquitous  light  car  of  11'9  h.p.  or  there- 
abouts. Probably  nothing  else  shows  the 
high-speed  internal-combustion  engine  to 
greater  advantage  than  these  small  cais 
which,  given  the  necessary  road  bidding 
capacity,  aie  capable  of  such  high  bursis 
of  speed.  The  speed  is  by  no  means  sui- 
prising  when  one  remembers  the  high 
speeds  at  which  most  lig"ht  car  engines 
will  I'un  under  favourable  (;ircumstances. 
In  shoit,  engine  revolutions  per  minute 
explains  the  sec  i-et  of  the  light  car's  suc- 
cess as  we  know  it  in  1922.  There  might, 
in  consequence,  be  anticipated  an  exces- 
sively heavy  depreciatioii.  b"ut  curiously 
enough  this  is  not  the  case.  On  t|he  other 
side  of  the  account  there  has  to  be  set. 
not  only  a  low  taxation  basis,  but  also  a 
wonderfully  low  petrol  consumption.  The 
matter  of  first  cost  has  also  a  very  great 
influence  upon  the  popularity  of  tihe  lig;ht 
car;  considered  as  a  class,  since  the  ma.iority 
of  them  came  under  £500.  Strong 
attempts  are  being-  made  to  establisjh  a 
market  for  a  number  of  interesting  little 
outfits  at  prices  under  £300  with  mucli 
prospect  of  success.  At  the  latter  figure 
it  is  quite  obvious  there  will,  oi  there 
ought  to  be,  considerable  business  done 
with  those  to  whom  a  motci-  cycle  side-car 
combination  does  not  appeal.  That  there 
are  many  such  individuals  in  the  textile 
industry  as  in  others  goes  without  say- 
ing, and  motor  firms  would  do  well  to  for- 
mulate their  selling  scheniesi  with  this  fact 
well  in  mind.  It  is  to  the  man  with  a 
moderate  salai  \-  that  the  light  car  appeals, 
and  whos(>  pi  iii(  i])al  requirements  are  being 
so  successfully  catered  for.  Some  doubts 
have  been  exijre-^ed  as  to  whether  tliis 
light  vogue  will  piove  to  be  permanent, 
but  there  are  sufficient  signs  that  it  is 
much  more  than  passing  fancy. 

Eliminate  Waste. 

A  very  instructive  folder  has  recently 
been  issued  by  the  Albion  Motor  Car  Co. 
Ltd.  on  the  question  of  keeping  accurate 
records  of  commercial  motors.  It  is 
pointed  out  therein  that  just  as  thei  highest 
paid  man  is  often  the  cheapest  to  the  firm, 
so  with  the  motor  vehicle  of  high-grade 
design  and  manufacture.  The  inital  extra 
cost,  if  any,  in  the  piice  will  often  be  re- 
paid many  times  over  in  the  saving 
effected  in  running-  and  maintenance  costs 
throughout  its  life.    To  asceiiain  this  the 


importance  of  keeping  a  strict  record  of 
running  and  maintenance  costs  is  urged, 
and  a  very  clear  method  of  doing-  so  is 
suggested.  Where  accurate  records  are 
not  kept  it  isi  often  the  case  that  a  great 
deal  of  waste  takes  jilace ;  where  they  are 
kept  it  is  often  surprising  how  much  more 
economical  motor  tiansport  becoines. 
For  example,  a  saving  of  2d.  per  mile  in 
an  annual  mileage  of  10,000  means  £S''> 
(is.  8d.  for  the  year,  or  almost  the  full 
depieciation  of  a  heavy  commercial  motoi'. 
"  Keep  accurate  cost  i-ecords  "  is  a  piece 
of  good  advice  to'  all  commercial  motor 
owners  for  the  new  year. 

The  folder,  as  usually  sent  out  by  busi- 
ness houses,  often  constitutes  an  excellent 
form  of  advertisement,  but  for  a  papei'  such 
as  this  the  average  folder  liolds  but  a 
limited  interest:  it  is  often  well  woi-thy 
of  passing  mention,  but  hai'dly  suffi- 
cient to  provide  material  tor  an  article. 

Before  Christmas,  however,  there 
arrived  at  oru"  offices  an  example  of 
publicity  in  this  fonn  which  touchinl  a 
matter  of  such  extensive  import  as  to  call 
for  more  extensive  treatment.  It  dealt  with 
tlie  keeping  of  working  costs,  and  in  send- 
ing it  to  us  from  their  Scotstoun  Works, 
near  Glasgow,  the  Albion  Motor  Car  Co. 
Ltd.,  as  one  of  the  largest  and  oldest 
manufacturers  of  business  motor  vehicles 
in  tliis  country,  laid  stress  on  the  sui-pris- 
ing  neglect  of  many  reputable  firms  to 
keep  records  as  a  guide  to  efficient  and 
economical  working. 

Tlie  whole  is  so  much  to  tlie  point,  that 
we  make  no  apology  in  fully  quoting  the 
arguments  with  which  the  extremely  well- 
arranged  and  simjile  table  of  working  costs 
is  jiref'aced. 

"You  no  doubt  keep  individual 
lecords  of  the  turnover  and  expenses  of 
your  various  tiavellers  or  salesmen  as 
being  the  onl\-  reliable  method  of  prov- 
ing what  value  they  are  to  the  firm. 
Why  not  adopt  tlie  same  pi-actice  with 
the  various  motor  vehicles  used  in  con- 
nection with  youv  business? 

"Tour  highest  paid  nmn  is  often  the 
cheapest  to  the  firm.  So  with  the  motor 
vehicle  of  first-class  design  and  manu- 
facture. Any  initial  extra  cost  in  the 
price  will  be  repaid  many  times  over 
in  the  saving  effected  in  running  and 
maintenance  costs  throughout  its  life. 

"  Do  you  realise  that  a  simple  saving 
of  2d.  per  mile  in  an  annual  mileage  of 
10,000  means  £88  Os.  8d.  per  year,  yet 
careful  records  kei)t  over  a  period  by 
some  of  the  largest  owners  of  varied 
motor  fleets  have  proved  that  it  is  no 
exception  for  some  vehicles  to  cost  as 
much  as  4d.  to  6d.  a  mile  more  than 
others  of  equal  load  capacity?  The 
attached  form  shows  a  simple  method 
of  keeping  a  summary  of  individual 
costs  which  is  recommendefl  to  all  users 
— one  form  for  eacli  vehicle  in,  your 
service.  Begin  the  new  year  by  keeping 
a  strict  record  of  your  running  and 
maintemance  costs,'  and  your  own 
figures  will  convince  you  of  tlie  economv 
of  using  Albions," 
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The  impor-tance  ot  recoixis  can  hardly  be 
nveiiatetl,  says  Motor  Tramport,  provided 
they  are  propevl,\-  kept,  but  to  keej)  theiii 
properly  their  purpose  must  throughout  be 
clearly  recognised.   The  object  of  working 
accounts,  we  take  it,  is  to  enable  the 
vehicle    owner    with    the    miirinruni  of 
labour  and  clerkage  to  see  at  a  glance  his 
financial  position  in  respect  to  any  one  oi 
nil  his  cars,  and  this  in  such  a  way  as 
also  to  show  at  once  how  much  each  item 
is  costing  from  week  to  week.     A  nian 
should  know  what  he  is  doing,  and  this  in 
sucli  a  wav  lliat  he  may  know  wbat  to  <l(i 
in  the  future.    Only  on  such  lines  can  any 
undue  expenditure  increase  or  waste 
detected;  only  by  these  means  can  one 
judge  whether  any  suggested  modification 
'in  woiking  is  likely  to  (effect  a  saving.  It 
is  no  exaggeration  to  say  that  records  are 
the  hasisOf  all  efficient  management  in 
wcnking  vehicles,  and  we  are  very  glad 
indeed-  to  hear  that  the  Albion  Co.  aie  dis- 
tributing th's  folder  ver.\   widely  among 
users  of  motor  transport.  In  a  matter  suck 
as  this  the  proof  of  the  vehicle  is  in  its 
working,  and,  to  distort  a  racing  catch- 
phrase,  real  authentic  inforniation  on  this 
point  caai  oaily  be  obtained  direct  from  the 
horse  power's  mouth. 

A  1,260-mile  Road  Test. 

Road  test^  (d  an  othcial  natnie  are 
rather  unusual  so  far  as  conimeicial 
vehicdes  are  (■onceined.  'Ihat  fact  directs 
special  attention  to  the  recent  Toyal  Auto- 
mobile (Mub  lest  of  a  2-ton  Thornycroft 
lorry  which  was  carried  out  with  a  full 
load  over  a  l,2(;0  mile  route.  For  its 
eccnoniy  and  all-round  reliability  this  two 
tenner  'was  awarded  the  Dewar  Trophy, 
value  200  guineas.  The  results  showed  1-"^ 
miles  per  gallon  of  petrol  consumed, 
which  is  equivalent  to  ()9"3  ten  miles  iier 
o-allon,  the  oil  consumption  being  a  gallon 
to  504  miles.  The  test  was  froiii  London 
to^  Penzance  by  way  of  Dartmoor,  Exeter 
and  Launceston,  and  thence  by  way  of 
Bristol,  Tewkesbuiy,  Wigan,  Carlisle  to 
Edinburgh,  returning  by  way  of  New- 
castle, Doncaster  and  Peterborough. 
ThornycToft's  have  been  associated  with 
Toad  traction  since  the  earliest  days.^ 

U.S.  Motor  Truck  Trade. 

A  forward  movement  in  the  motor  truck 
trade  is  under  way.  Owing  to  the  many 
purposes  for  which  motor  trucks  are  used 
ii  has  beien  the  practice  of  the  makeis  to 
sell  them  without  bodies  or  cabs,  tke  latter 
being  ordered  from  other  -sources  by 
chassis  buj  ers.  These  superstructures  are 
seldom  interchangeable  on  dift'erent  makes 
of  tiiicks  of  the  same  capacity.  Users,  as 
well  as  body  and  cab  manufacturers, 
appreciating  this  uneconomical  situation, 
have  arranged  for  the  Society  of  Automo- 
tive Engineers'  Standards  Committee  to 
take  the  matter  up  with  a-  view  to 
standardising  cabs  and  bodies.  It  has  been 
suggested  that  the  fundamental  dimen- 
sions, which  must  be  standardised  to 
(d)tain  the  desired  interchangeal)ility  of 
cabs,  are  tlie  distance  from  the  wind  shield 
to  the  front  of  the  driver's  seat  ;iiid  Ihc 
width  of  the  seat. 

Another  committee  of  the  same  society 
hiis  devised  i>  new  method  of  numbering 
automobile    engines    to    guard  against 
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thefts.  The  method  i  ec  oinniended  is  as 
follows :  — 

The  engine  identification  number  shall 
be  placed  near  the  t(jp  of  the  right-hand 
side  of  the  crankcase  proper  in  a  position 
in  Avhich  it  can  be  read  easily.  It  shall  be 
between  two  vertical  ribs  of  beads  -}  in. 
wide,  ^  in.  high,  3  in.  long  and  3  in.  apart. 
The  surface  of  the  casting  between  the 
I'ibs  shall  be  left  rough  as  cast  and 
unpainted  even  on  the  finished  car. 

The  numbers  shall  be  evenly  slamjied  in 
(he  casting  hi.  deep  and  shall  be  [in. 
high  and  of  scri})!  fonn.  The  first  digit 
shall  be  stamped  close  to  the  left-hand  rib 
and  the  last  digit  shall  be  followed  by  a 
star  or  other  character  to  prevent  adding 
digits.  A  star  or  other  character  shall  be 
stamped  immediately  above  and  below 
each  number  to  prevent  adding  anotliei' 
number.  The  numbers  shall  be  slaniix'd 
twice  on  each  casting  to  prevent  coirect- 
ing  and  errors  made  in  stanipin;.'  citlier 
nunibei'. 


AIR. 


A  Bureau  of  Civil  Aeronautics  in  the  U.S. 
Department  of  Commerce. 

Legislation  which  will  have  a  far- 
reaching  elfect  on  the  future  of  cinnmercial 
aviation  in  the  United  States  is  embodied 
in  a  Bill  recently  introduced  in  the  Senate 
and  the  House  of  Pepn-eMlat  ives.  This 
Bill  provides  for  the  establishment  of  a 
[bureau  of  ('ivil  Aeronautics  in  liie  l)e])art- 
inent  of  Commerce,  under  the  jin  i-^ili'  I  idu 
of  the  secretaiy,  and  for  the  appoin  t  nient 
of  a  (commissioner  of  Civil  Aeronautics  as 
the  head  of  such  bureau,  r.n  assistant- 
commissioner  and  the  necessary  operating 
personnel. 

Among  the  various  duties  assigned  to 
the  Commissioner  of  Civil  Aeronautics 
under  the  provisions  of  the  Bill  are:  — 

The  registration,  indentifii  at  ion,  inspec- 
tion, ciertifieation  or  licensing  of  all  civil 
aerodromes  or  air  stations,  and  the  inspec- 
tion of  the  design  and  construction  of  civil 
aircraft  and  the  licensing  of  the  O'peration 
thereof. 

The  regulation  of  the  navigation  and 
operation  of  civil  aircraft  through  the 
establishment  of  aerial  traffic  rules  and 
regulations  in  ordei'  to  safeguard  life  and 
property. 

To  foster  civil  aeronautics  by  desiging, 
approving,  mapping  and  laying  out  air 
routes;  bv  establishing  and  encouraging 
the  establishment  oi  landing  fields  and  air 
stations;  by  establishing  and  oi)erating 
meteorological  services  in  co-operation 
with  the  other  de])aitments  of  the  Govern- 
ment;  bv  establishing  and  operating  com- 
munication and  signalling  systems;  by 
studyino-  the  development  of  aeronautics 
in  the  United  States  and  other  countries ; 
and  by  the  collection  and  dissemination  of 
information  relative  thereto. 

To  operate  such  air  services  as  tlie 
Secretary  of  Commerce  may  deem  neces- 
sary for  insi)ecting,  licensing,  regulating 
and  controlling  the  operation  of  civil  air- 
craft, and  tlie  ma])])ing  and  laying  out  of 
air  routes,  aerodromes,  and  air  stations 
and  the  policing  thereof. 

The  Commissioner  of  Civil  .Veronautics 
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is  authorised  to  fix  fees  and  charges  for  j 
the  inspection,  legistration  and  licensing  j 
of  aircraft,  aerodromes,  stations,  etc.,  and  j 
will  be  required  to  keep  available  at  all  j 
times  an  up-to-date  comprehensive  sui"vey  i 
and  inventory  of  all  civil  and  industrial  \ 
aeion.arilical  resources  within  the  United  | 
States,  and  ])ublish  (quarterly  a  bulletin  , 
setting  forth  all  licences  issued,  together 
with  field  re]>orts  of  all  flying  activities,  : 
accidents  and  field  and  route  data  under  I 
the  control  of  the  bui'eau.  | 

The  creation  of  a  bureau  for  the  develop-  . 
nient  of  air  navigation  was  strongly  urged  . 
by  the  National  Advisory  Committee  for  ' 
Aeronautics  in  its  annual  report  recently  | 
submitted  to  Congiiess  by  the  President.  1 

The  beneficial  effects  of  the  proposed  ' 
legislation  cannot  be  OA'erestimated,  says 
thel'.S.  Air  Service  .News  Letter,  and 
the  enactment  of  same  into  law  will  serve 
to  fill  a  long-felt  need  in  the  aviation 
iinlustiy,  creating  as  it  does  a  proper 
oiganisation  to  centralise  many  of  the 
activities  and  to  specialise  in  the  develop- 
ment of  civil  and  commercial  aeronautics. 

Airship  R38.  j 

The  report  of  the  experts  who  have  been 
enquiring  into  the  history  of  the  design 
of  the  airship  R38,  which  bndie  in  mid-air 
over  the  sea,  and  crashed  into  the  Huinber 
on  August  24,  was  issued  the  other  night. 

Tile  expert  committee,  over  which  the 
Controller  of  the  Navy  (Rear-Admiral  F. 
L.  Field)  presided,  point  out  that  during 
Ihe  summer  of  1918  the  design  and  per- 
tormances  of  British  rigid  airshij)s  received 
much  consideration.  It  was  thonglit  that 
the  stage  had  been  leaehed  when,  instead 
of  copving  the  German  practice,  a  design 
could  be  produced  to  meet  specific  British 
lequirements.  A  conference  of  high 
officers  recommended  a  design  known  as 
design  "A."  and  the  Beard  of  Admiraltv 
approved  that  the  new  airships  R3(S — 41 
sliould  be  built  to  this. 

New  requirements  did  not,  however, 
involve  the  introduction  of  any  new  prin- 
ciple, and  on  that  account,  savs  the  report, 
the  design  cannot  be  considered  a  novel 
one.  j 

No  undue  risk  was  taken  in  the  design  ' 
and  there  was  no  change  from  previous  ' 
practice  as  regards  safetv  which  experi-  ] 
eiice  or  a  comparison  with  German  aii  ship^  I 
did  not  make  permissible.  I 

Evidence  furnished  to  the  committee  ' 
shows  that  no  modifications  were  made  in  1 
the  main  structure  of  R38  while  the,' 
.Vdmiralty  was  responsible  for  its  con- 
struction, and  that  although  additions  ' 
were  made  in  weight  there  was  nothing  in  ' 
these  which  would  affect  the  structural  [ 
strength  of  the  ship.  ' 

Evidence  was  furnished  also   that  no 
important  alterations  were  made  in  design  j 
after  R38  was  turned    over  to   the  Air  j 
MinistiT.  j 

With  regard  to  the  suggestion  made  bv 
the  early  court  of  inquiry  that  the  design  | 
sliould  have  been  discussed  by  an  offici'-''  ( 
and  competent  committee   before  actual 
construction  was  begun,  there  was  at  the  . 
time  no  bodv  in  existence    which  could 
have  been  called  in  to  advise  on  the  struc-  , 
tural  design.      Piactically  all  the  expert 
opinion  which  would  have  been    of  any 
assistance  was  already   engaged   on   th(>  , 
work.  I 
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Sir  Walter  Runciman's  Views. 

There  is  iin  <j;ieiitei  aidlioiity  i.ii  sliii> 
])iii<.-  in  the  liriiish  Isles  than  .Sir  Walter 
Runcimaii.  and  his  vie^vs  expressed  m  llie 
following  uiticle   oughi  to  be  \vid(dy  read. 

Sir  Walter  states  that  wlveii  the  pu  ture 
of  improving  trade  is  built,  on  the  babble 
of  scrappy  nothinos  il  arouses  the  feeling' 
of  false  pretences,  and  that  is  jnsl  wlia. 
some  people  are  doing  id-day,  but  in  case  it 
sh(mld  be  thcmght  that  my  opinions  art 
sui)erficial  or  tlie  reflection  of  other 
]ieople'.s.  I  think  it  nuiy  be  as  well  to  state 
that  during  a  long  seafaring  and  business 
careei-  1  have  always  acted  on  my  own 
initiative  and  formed  my  own  judgments, 
legardless  of  the  views  Ijohliy,  though 
larely  ])ractically,  expiessed  by  jieoijle 
who  love  to  style  themselves  or  b-e 
described  in  the  imposing  and  hackneyed 
terms  of  "  ])essimists  "  or  "optimists." 

First,  then,  let  m6  say  at  once  that  it  is 
not  only  silly,  but  may  be  a  ci'ime  for 
uninformed  politicians  in  or  out  ()f  oftice, 
or  anyone  else,  to  make  misleading  state- 
ments that   they   see  signs    of  imjirove- 
ment  in  trade.    I  would  ask  them  where 
are  the  signs  that  indicate  anything  but 
stagnation  in  every  ])art  of  the  world,  with 
a    ]5ritish     IKidget     deficit     of  about 
i'l()(),()n(t,On():-'      in  my  opinion  the  pubHc 
should  be  told  the  truth  if  they  are  to  be 
told  anything.    The   hundreds   of  thou- 
sands of  worthy  men  and  women  who  are 
workless,    and    willing  to    do  anything 
rather  than  accept  charity,  may  well  ask 
why    they    are   not   employed    if  trade 
revival  has  set  in.    The  truth  is  that  we 
have  not  reached  the   lowest    depths  of 
depression,  and  the  slide  cannot  be  stop])e(i 
by  the  use  of  metaphor,  such  as  were  used 
at  the  Mansion  House  some  days  ago.  Il 
is   the    cutting    of    waste,    icduction  of 
prices,  the  creation    of   confidence,  the 
re-establishment  of  the  gold  standard,  the 
sweeping  away  of  all  obsta(  les  to  free 
exchange,  and  the  ()])ening    u|)  of  inter- 
national  trading  that   the  world  wants. 
'Flowery  meta]ihors  of  a  shi])  climbing  up 
I  the  ascending  sea  with  a  slant    will  not 
\  bring  us  back  to  trading  jjossibilities  and 
to  nature's  laws.    What  fli])pancy  it  is  loi- 
I  Jjeople    to  console   themselves    wilh  \hv 
\  in)tion  thai  we  shall  never  know  pre-wai 
conditions  again.    t)f  course  we  shall,  and 
it  is  because  we  resist  nature's  laws  iliai 
we  rom])  from  one  hnaiicial    disastei-  to 
another.    As  soon  as  we  give  up  the  folly 
of  trying  to  regulate  nature,  instead  oF 
complying  with  its  laws,  the"  turning  point 
of   human    affairs    will    show    signs  of 
coming,  but  not  until  we  have  corrected 
our  errors. 

Decidedly  the  piesent  condition  of  sliip- 
ping  is  liagic,  a  gigantic  part  of  it  is  over- 
I  capitalised,  and  liundreds  of  vessels  ai  e 
laid  up  in  every  important  river  and  ])orl 
in  the  I'nited  Kingdom  and  in  other  parts 
of  the  world  at  i-uiiious  cost.  To  desciiiie 
it  as  a  shii)ping  depression  would  he  a 
mild  description  of  the  situation.  'VUc 
;ietnrn  along  tlie  hard  road  to  sound 
fluauce,  the  reduction  of  working  expenses 
in  evei  v  department  and  of  the  eiioi  iiious 
and  prohibitory  cost  of  repairing  damaged 


vessels,  are  immediate  essentials.  'J'liere 
are  many  that  need  r_epairing,  but  no 
ow'nei  in*  his  senses  is  going  to  incur  outlay 
(hat  nuiy  far  exceed  the  maiket  value  oi 
a  new  vessel.  Hence  dry  (hx  ks  are  ein]it  \ 
and  shiprepairing  is  an  ana  niic  industry. 
Shii)yards  are  under  bare  poles,  and  the 
few  that  are  not  soon  will  be.  We  have, 
in  fact,  over-built.  I  question  if  there  is 
a  single  shipbuilding  concern  that  has 
e'^caped  having  to  caJicel  (-(mtracts  at  great 
loss.  The  stagnation  in  the  .shi])ping 
business  is  reflected  on  all  othei  industries. 
The  Ivancashire  and  Yorkshire  mills  are 
feeling  the  diaught  l)adly,  and  so  are  the 
coalfields  everywhere.  Still,  the  panic 
stage  has  not  yet  l)cen  reached.  Financial 
chaos  and  ])r()liil)itive  taxation  Imve 
kinx'.ked  the  spirit  out  of  entei])rising 
men.  What  encoui-agement  is  theie  for 
solvent  traders  to  run  financial  lisks,  in 
view  of  merely  increasing  their  burden  of 
taxation,  and  having  nothing  left  to  carry 
on  with? 

I  see  Sir  R<d;eit  Home,  the  Chancellor 
of  the  Exchetiuer,  has  also  been  inform- 
ing a  Manchester  audience,  and  therefore 
traders  generally,  that  he  sees  the  dawn  of 
better  trade.  He  admits  that  to  him  it  is 
still  dim,  but  it  is  there.  I  wish  to  heaven 
he  would  let  me  know  in  what  part  of  the 
globe  it  is  visible,  because  I  have  a  large 
staff  of  experts  in  each  of  my  branches 
who  are  scouring  the  universe  in  search 
of  emidoyment  that  will  yield  a  profit,  and 
neither  they  nor  myself  can -discovei-  au.y- 
tliing  but  an  im])oveiished  connnercia! 
world. 

Reasons  for  Shipping  Company's  Failure. 

In  a  conimunical ion  to  the  shaieholders 
(it  the  Stella  Shijiping  Co.,  of  Cardiif, 
which  contains  a  report  of  the  recent  extra- 
oidinar_y  meeting  which  a(h)pted  a  resolu- 
tion for  the  voluntary  winding  up  of  the 
company,  reasons  ai'e  given  for  the  failure. 
It  is  stated  in  connection  with  the  con- 
tract with  the  Burntisland  Shipbuilding 
Co.  for  a  6,J3U0-tonner  on  time  and  line 
terms,  that  she  should  have  been  delivered 
in  December,  1920,  but  by  reason  of 
strikes  was  not  ready  fni'  launching  until 
September  last.  The  coiujiany,  with  the 
tank's  approval,  paid  instalments  amount- 
ing to  £108,000,  and  the  jjrice  increased 
from  £170,000  to  ±:'J10,000.  The  com- 
pany was  asked  to  hnd  another  £100.000, 
but  the  bankeis  de(diiied  to  allow  any 
such  sum  to  he  jraid.  The  reason  for 
this  was  that  the  value  of  the  steamei 
was  no  more  than  £70,000.  ^Negotiations 
were  entered  into  with  the  builders,  but 
were  broken  off  in  October  last.  The 
char'terers  of  the  two  steamer's  defaulted, 
and  they  were  thiOAvn  liack  on  the  coni- 
jiany's  hands.  The  claim  of  the  Burntis- 
land Co.  rendered  it  \necessarv  for  the 
bankers  to  a>cei'tain  (he  position. 

In  addition,  (here  are  the  claims  of  the 
Clown  tor  excess  ];it;hts  and  other  nninies, 
apjuoximatelv  £(il  000,  ship  re])airers 
£15,000,  and  small  claims  £:},00().  There- 
foie,  (o  discharge  its  liabilities,  the  com- 
jiany  would  want  more  than  £250,000  over 
and  above  the  present  salealde  value  of 
the  steamers. 


Shipbuilding  Prospects. 

"The  Keview  ol  Shii)])iiig  Condilions  f(n' 
l!i21,'"  issued  by  Messrs.  iuriier, 
Davidson  &  Co.  Ltd'.,  states  that  ship})ing 
values  have  gradually  receded  during  the 
year.  Low  prices,  the  report  continues, 
iiave  been  accentuated  by  the  sale  ol 
derm  an  tonnage  at  cut-throat  prices  and 
bv  the  throwing  upon  the  markets  of 
varicjus  fleets  of  steamers  which  have  been 
comiielled  to  licjuidate.  The  depres.sion  has 
been  increased  by  the  forced  sale  of  new 
steamers  contracted  for  which  the  owners 
have  been  unable  to  complete.  The 
(ierman  sales  are  now  practically  ovei , 
and  the  bulk  of  the  coiitracted  boats  have 
been  disj)Osed  of. 

There  is  no  guarantee,  however,  owing 
to  the  continued  de])ressi()n  of  the  freight 
market,  that  more  fleets,  es])ecially  those 
jairchased  at  high,  prices,  may  not  be 
thrown  upon  the  market.  The  air  has 
been  sufficiently  cleared  to  encourage  some 
(•wners  to  ]jurchase  new  tonnage  on  the 
liasis  of  about  £8  jrer  ton  and  get  second- 
hand steamers  at  from  £5  to  t'O  ])er  ton, 
though  adniiltedly  they  see  no  prosi)ect  of 
jiiofitable  trading  at  i)resent. 

Until  trade  sufficiently  im])roves  to 
increase  the  large  proijortion  (if  laid-U]t 
tonnage  and  resume  business  owners  ot 
pre-war  boats  cannot  hope  to  do  much. 

Japan  has  been  a  jmrchaser  of  good 
Jiritish-built  boats  of  15  to  20  years  old  at 
i-ouud  about  £3  10s.  per  ton.  They  have 
also  relieved  many  liner  comjianies  of  still 
older  tonnage  that  are  for  all  practical 
purposes  useless  liei'e. 

The  prospects  of  shiiiibuilding  concerns 
aie  woi'se  than  ever.  ICxisfing  cost  oF 
wages  and  material  do  not  peniiit  of 
oidinary  tramji  tonnage  being  built  at 
under  £12  jier  ton.  which,  of  course,  is 
prohibitive.  In  the  absence  of  orders  it 
is  only  a  question  of  time  before  a  great 
inan.v  yards  nuisl  close  down. 

Cost  and  Earning  Power. 

Tiom  (he  point  oi  view  of  a  Biitish 
shipowner  engaged  in  running  a  legular 
line,  I  think'  almost  the  greatest  difficulty 
is  the  ocwt  of  shipbuilding.  While  there 
is  an  excessive  quantity  of  skipping  of  a 
superior  tramp  type,  such  as  the  Govern- 
ment standard  vessels,  there  is  an  iuade- 
(|uate  supply  of  first-class  cargo  and 
jiassenger  boats,  and  it  is  inijiossible  to 
get  them  at  a  price  corresponding  to  tlieir 
])iospective  earning  power. 

During  the  last  year  oi  two  vessels  of 
this  ty])e  have  cost  nearly  four  times  as 
much  as  in  1914,  which  was  a  dear  time ; 
at  the  present  moauent  thev-  would  cost 
nearer  three  times  than  twice  that  ])iice. 

The  pi-oblem  which  must  be  solved  in 
ordei  to  put  the  regular  lines  on  a  sound 
footing  is  the  restoration  of  the  cost  of 
new  constiuetiou  to  a  true  economic  Tjasis, 
whifdi  cei-tainly  should  not  he  higher  than 
tluit  of  1914.  It  is  i)robally  reasonable  to 
anticipate  that  the  general  level  of  prices 
will  be  somewhat  higher  than  in  ])re-war 
(lays,  hut  it  ought  not  to  exceed  the  lire- 
war  level  to  a  greater  extent  than  is 
involA^ed  in  accenting  the  high  ])n'-wai' 
])rices  as  (he  standard  prices. 
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Shipping  Tonnage  at  Liverpool. 

Otficial  statistics  lelatiug  to  the  prin- 
cipal ports  for  November  have  been  issued 
by  the  Ministry  ot  Transport.  The  total 
net  registered  tonnage  of  vessels  that 
an-ived  and  depaited  in  the  coasting  and 
foreign  trades  during  November,  1921,  ai 
Liverpool  and  Manchester  are  shown 
below,  together  with  the  totals  for  the 
United  Kingdom:  — 


Liverpool. 

November,  1921. 
Arrived.  Departed. 

Coastwise    218.404     .  .  285,20S 

Foreign    860.935     ..  820,169 


Total                     1,079,339  ...  1.105.437 

.M.^NCHESTEH. 

Coastwise                     28,G23  ...  45,255 

Foreign                       126,177  ...  145,304 


Total                       154.800  ...  190.559 

All  United  Kingdo.m  Ports. 

Coastwise                 3,487.270  .  3,881,760 

Fereigii                    6,183,507  ...  6,501,531 


Total   ...10,030,777  ...10,383.291 

'J^he  tonnages  of  imports  and  ex])orts  at 
Liverpool  and  Manchester  duiing 
November.  1921.  were  as  follows:  — 

Liverpool. 

Imports.  Exports. 

Nov.,  1921                  508,286  230,6()5 

Nov.,  1920                  566,872  ...  258,722 

AL\NCHESTER. 

Nov.,  1921    156,334     ...  41.270 

Nov.,  1920    200,407     ...  39,715 


The  total  tonnage  imported  in 
November,  1921,  viz.,  3,343,000  tons, 
showed  a  decrease  of  127,000  tons,  com- 
pared with  the  preceding  month,  and  a 
decrease  of  270,000  tons,  or  7  5  per  cent  as 
compared  with  November,  1920.  l^^xports 
in  the  month  of  November,  1921, 
amounted  to  4,680,000  tons,  an  increase  of 
2,113,800  tons,  or  82'4  per  cent  oyer  the 
figures  for  the  corresponding  period  in 
1920.  The  tonnage  of  coal,  coke  and 
patent  fuel  amounted  to  3,825,000  tons, 
an  increase  of  2,277,000  tons  compared 
Avith  November,  1920,  but  in  othei 
exports  there  was  a  decline  of  163,200 
tons,  or  16  per  cent.  The  comi^arisons, 
particularly  of  the  tonnage  of  coai 
exported,  are  aifected  by  the  coal  strike, 
which  extended  from  October  16  to 
November  •5.  1920. 

French  Oil  Steamers. 

The  growth  in  the  popularity  of  oil- 
driven  steamers  is  illustrated  by  the  recent 
launch  of  the  Celimene.  a  4,000-ton  cargo 
boat  belonging  to  the  Conipagnie  Africaine 
d' Armament,  a  concern  associated  with 
the  Cie.  Auxiliaire  de  Navigation,  which 
is  now  on  its  first  voyage  in  Moroccan 
waters.  She  was  built  by  the  Anciens 
Chantiers  Dubigeou,  of  Nantes,  and 
supplied  with  oil  burners  and  1,400  h.p. 
engines  by  the  Ateliers  et  Chantiers  de  la 
Loire.  The  Chantiers  Dubigeon  have  at 
present  on  the  stocks  two  other  vessels  of 
the  same  type — the  Clio  and  the  Cybele. 
It  was  stated  that  the  Celimene  was  the 
first  oil-driven  shij)  flying  tlie  Fiem  h  flag 
to  leave  Ilouen  wlien  she  sailed  for  (he 
Algerian  coast  on  December  21.  Two 
other  ships  of  the  kind  are  regisleied  at 
Rouen,  and  have  been  sailing  since  last 
April,  the  7,200-ton  Plurbus  and  the 
7,200-ton  Silene,  both  of    whick  cargo 


steamers  are  owned  and  run  by  the 
.\fl'reteurs  Reunis  ou  their  Roneii-Algeria 
service. 

Shipowners'  Difficulties. 

Iti  is  not  possible  to  tiake  any  very 
sanguine  view  of  the  prospects  of  shii)piirg 
in  1922,  says  Richard  D.  Holt  in  the 
Liverpool  Post.  There  are  sevei'al  very 
serious  difficulties  to  be  faced  hy  the  trade 
which  must  be  removed  Isefore  any  general 
prosper ity  can  be  expected. 

There  is  first  of  all  the  scarcity  of 
cargoes  due  to  tke  disorganisation  and 
impoverishment  prodirced  by  the  war, 
aggravated  unnecessarily  by  tke  increase 
of  Protectionist  taxation  and  other 
Goverumeutal  regulations  designed  to 
stop  trade.  The  free  flow  of  goods  and 
passengers  on  as  large  a  scale  as  possible  is 
air  obvious  necessity  for  proper  ity  on  tke 
par-f,  of  carriers. 

Then  there  is  the  great  quantity  of 
tonnage  built  by  tke  T^nited  States 
CTOvernmeut  and  others  duriirg  and 
immediately  after  the  war.  Moist  of  this 
tonnage  had  no  legitimate  business  pros- 
pects, but  was  built  either  from  ])urt'ly 
speculative  or  political  motives.  A  great 
deal  of  it  is  unsuitable  for  any  trade — 
as  nrigkt  be  expected  from  Governanent 
efforts — and  cairnot  be  run  at  a  profit;  but 
until  'its  future  is  settled  it  remains  an 
instrnmeirt  by  wkick  otkers  will  be  pre'- 
vented  from  trading  profitably.  It  is  not 
reasonable  to  expect  tkis  to  happen  at  a 
very  early  date — a  good  deal  of  national 
pride  will  have  to  be  swallowed,  and  a 
good  many  people  who  have  started  as 
shipowners  or  ship  managers  will  have  to 
learir  their  brtrsiin'^--.  and  pci  liaps  also  leaiTi 
thai  theii'  iiocl^ctv  lia\i'  a  hiiltom. 

Report  on  New  Zealand  Freights. 

The  Imperial  Shipping  Committee  re- 
ceived in  February  lasti  a  request  from  the 
New  Zealand  Government  tkat  tkey  should 
investigate  the  questioir  wketker  tke  cui- 
reirt  freights  ckaiged  on  tke  carriage  of 
produce  iiom  New  Zealaird  were  reasonable 
or  otkerwise.  Tke  committee's  i-epoit  on 
this  sirbject  is  now  ready  for  publication  ; 
it  relates  mainly  to  the  position  during 
tihe  first  six  nronths  of  1921 ;  it  Avas  signed 
iir  October,  1921,  but  its.  issue  has  been 
delayed  to  permit  of  simultaneous  publi- 
cation in  this  country  and  in  New 
Zealand,  tke  rej)ort  being  addressed  to 
t.ke  Prime  Minister  of  botk  countries. 

Tke  unanimous  conclusion  at  wkick  tke 
committee  arrived  is  tkat  tke  freigkts 
ckarged  cunently  in  tke  New  Zealand 
trade  diiring  tike  period  referred  to  were 
Qot  unreasonable.  This  conclusion  is 
based  on  general  grounds  suck  as  a  com- 
paiison  Avitk  freights  charged  in  the 
Plate  homeward  trade,  but  more  paiti- 
cularly  on  definite  audited  information  as 
to  tke  O'utgoings  and  incomings  for  a  con- 
tinuous series  of  round  voyages  in  tke 
New  Zealand  trade  during  tke  first  kalf 
of  the  past  year.  The  committee  were 
of  opinion  that,  even  if  relatively  low 
ca])ital  values  were  attacked  to  the  ships 
in  question,  the  freights  earned  weie  not 
unreasonable. 

The  rejrnit  also  makes  certain  sugges- 
tions for  improving  conditions  in  the  New 
Zealand  trade,  and  advocates  the  co-opera- 
tion of  shipping  coanpanies  and  skijipers 
witk  a  view  to  introducing  economies  into 
the  methods  of  consignment  adopted  and 
to  avoid  long  delays  in  loading. 


INSURANCE. 


Fire  Insurance. 

Some  time  ago  a  si)ecial  form  of  fire 
insurance  transacted  at  Lloyd's,  known 
its  an  adjustable  policy,  was  described  in 
these  notes,  and  it  was  pointed  out  tkat 
muck  business  of  tkis  nature  was  being 
tiairsacted  by  Lloyd's  underwriters. 
Tke  tarifl:  insurance  companies  have  long 
stood  out  against  tkis  most  convenient  i 
uretkod  of  insuring  stock,  tke  assumption 
being  tkat  tkey  objected  to  tke  moral 
kazard  wkick  was  supposed  to  be  involved. 
The  policy,  it  will  be  remembered,  was 
based  on  the  method  adopted  in  the  case 
of  workmen's  compensation  insurance.  Tke 
insurer  takes  out  a  policy  for  a  certain 
amount,  and  at  certain  stated  intervals 
during  tke  12  months,  either  monthly  or 
quarterly,  as  tke  case  may  be,  advises  kis 
insurance  broker  of  tke  amount  of  stock 
ke  is  cari-ying.  At  tke  end  of  tke  year 
an  adjustment  is  made.  If  it  is  found 
that  the  average  amount  of  stock  carried 
during  the  year  has  been  more  than  the 
amount  of  the  policy,  an  extra  premium 
is  paid.  If  the  amount  is  less,  a  rebate 
is  allowed. 

Tke  tarifi'  compairies  kave  now  seen  tke 
advantage  of  tkis  method,  and  kave  insti- 
tuted an  ai-rangenrent  on  similar  lines. 
Policies  may  be  taken  out  for  tke  actual 
value  of  tke  stock  at  tke  time  tke  premium 
is  paid,  and  if  tke  insurer  finds  at  any 
time  during  the  12  moutks  tkat  ke  is  over- 
insured  liis  policy  can  be  altered,  and  a 
pro  rata  return  of  premiums  secured.  It 
ke  finds  ke  is  underiasured,  tke  policy  can 
be  increased  for  a  corresponding  addi- 
tional premium  for  tke  unexpired  period 
of  tke  policy. 

Short  Period  Policies. 

A  fuitker-  impiovement  wkick  tke 
companies  kave  made  in  tkeir  metkods 
applies  to  skoit  period  policies.  In  tke  i 
past  it  kas  been  tke  practice  to  ckarge  a  ' 
large  percentage  for-  tkese  insurances  over 
tke  proportionate  premium  on  a  12- 
montks'  basis.  Tke  new  nretkod  is  to 
divide  tke  annual  premium  for  tke  risk 
by  tke  exact  propoition  tke  duration  oi 
tke  skort  period  poficy  bears  to  12niontks. 
and  add  5  per  cent  of  tke  difference 
between  tke  .^kort  period  premium  and 
the  annual  premiums.  If,  tkerefore,  tht 
aimual  premium  for  a  certain  risk  be  £18. 
the  premium  for  one  month's  insurance 
would  be  £1  10s.  plus  5  per  cent  ol 
i'lO  10s.  (i.e.,  16.S.  6d.),  making  £2  6s.  6d 
in  all.  A  distinct  saving  in  premium-  i^ 
effected  by  this  method,  and  the  office^ 
will  doubtle.ss  reap  the  benefit  in  an 
increased  nunibei  of  shoit  jieriod 
insurances. 


Automatic  Supply  of  Pktrol  for  .Motor  Cars.  - 
A  station  for  the  automatic  supply  of  petrol  tt 
motor  cars  is  now  Iw'ing  coiistructe'tl  on  the  Qua\ 
rlc  P.assy.  Paris.  The  system  lias  been  in  use  in  th< 
United  States  for  several  years,  and  the  Pari? 
risterns  are  a  copy  of  those  in  use  on  the  American 
roads.  These  roadside  .stations  are  siniplv  tank.- 
litted  with  a  feed  pipe,  and  tlie  quantity  of  petrol 
furnished  to  a  car  is  antoniatically  registered  In-  a 
recording  dial.  In  tiiis  way  there  is  no  troiihl. 
uilh  jjetrol  cans,  or  the  necessity  of  dri\nng  to  i. 
.siaragc.  and  the  process  of  filling  is  mucli  quickei 
than  by  the  u^ual  way. 
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RECIPROCATING  PUMPS. 

170,885.~W.  R.  M.  Worthington-Churcmeh  & 
SiiiPSON  Ltd.,  Queen's  House,  Kiiigsway,  London. 
— May  26,  1920. — In  a  pump  of  the  kind  comprising 
a  plurality  of  cylinders  and  reciprocating  and 
rotating  pistons,  means  are  provided  for  varying 
the  delivery  without  altering  the  speed  of  rotation 
of  the  pistons.  In  one  form,  two  pumps  /,  are 
actuated  by  two  pistons  b  rotated   by  the  gear 
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wheels  (/,  c  and  reciprocated  by  engagement 
between  cam  slots  c  in  the  pistons  and  pins  in  the 
cylinder.  The  delivery  is  varied  by  varying  the 
phase  of  the  two  pistons  by  rotating  one  cylinder 
a  relatively  to  the  other.  The  rotation  of  the 
cylinders  may  be  effected  by  means  of  the  worm 
gearing  shown  in  Fig.  2.  The  spindle  (/  carries  a 
nut  h  the  distance  of  which  from  a  stop-piece  / 
indicates  the  adjustment  of  the  cylinders. 

THERMOSTATIC  VALVES. 

170,983. — British  Thomson-Houston  Co.  Ltd., 
83,  Cannon  Street,  London. — August  19,  1920. — A 
valve  is  operated  by  a  thermostat  comprising  two 
curved  metallic  elements  which  are  combined  to 
give  a  straight -line  motion  to  the  valve.  As  applied 
to  a  steam  heating  system,  the  inlet  passage  2  and 
outlet  passage  3  are  connected  by  a  valve  17,  con 
trolled  bv   thermostatic    elements    12,    13.  Each 


element  has  two  prongs  14,  15  at  one  end  and  a 
single  prong  16  at  the  other  end.  The  two 
prongs  of  each  element  are  connected  together, 
and  the  two  free  ends  are  connected,  one  to  the 
valve  and  the  other  to  the  support  18.  The 
resultant  niotidu  of  the  valve  is  rectilinear.  The 
opening  of  the  valve  is  adjusted  by  means  of  the 
siipp(jrting  screw  19,  which  is  locked  by  the  nut  20. 

WELDING. 

170,643.— British  Thomson-Houston  Co.  Ltd., 
83,  Cannon  Street,  London.— July  21,  1920.— An 
electric  welding  apparatus  of  llie'lyji,'  in  which  a 
welding  arc  is  maintained  at  a  const;!!!!  length  by 
automatically  feeding  the  welding  electrode  at  a 
rate  controlled  by  the  voltage  across  the  arc  has  a 
pivotally-supported  welding  head,  through  which 
the  electrode  is  fed,  arranged  to  draw  the  electrode 
away  from  the  work  to  strike  the  arc.  The  weld 
uig  electrode  1  is  fed  from  a  reel  2  through  guiding 
and  feeding  rollers  8,  9,  on  the  welding  head  26 
to  the  work  3  clamped  on  a  table  5.  which  may  be 


traversed  by  a  screw  6.  The  work  is  connected  by 
a  lead  14  through  a  reactance  device  17  to  one  main 
12,  and  the  electrode  1  is  connected  through  a 
brush  19,  switch  18,  lead  15,  and  current  regulating 
device  IG,  preferably  of  the  type  described  in 
specification  133,439,  to  the  other  main  13.  The 
armature  of  the  electrode  feed  motor  11  is  con- 
nected by  conductors  19,  20  across  the  welding 
circuit  14,  15  in  series  with  an  adjustable  resis- 
tance 21,  which  may  be  short-circuited  by  a  switch 
22  controlled  by  a  winding  23  in  the  welding 
circuit.  The  field  winding  24  of  the  motor  is 
connected  across  the  mains  12,  13  in  series  with  an 
adjustable  resistance  25.  The  welding  head  26  is 
carried  on  a  pivoted  arm  27,  and  its  position 
lelative  to  the  work  is  controlled  by  a  solenoid  28 
acting  against  a  spring  29,  a  dashpot  30  damping 
the  movements  of  the  arm.  The  solenoid  winding 
is  connected  across   the  mains  in  series   with  a 


rc.';i.st  niicc  31  ;!(bipled  to  be  short-circuited  by  a 
.-'\\ncl!  o|)ci;iicd  by  a  winding  .32  connected 
aciii.s.s  ti!c  welding  circuit.  In  operation  on  closing 
the  switch  18  the  motor  11  rotates  slowly  until  the 
electrode  1  touches  the  work,  the  welding  head 
meanwhile  being  held  depressed  by  the  solenoid  28 
being  fully  excited  owing  to  the  resistance  31  being 
cut  out  of  its  circuit  by  the  ma.ximum  voltage 
being  impressed  on  the  winding  32.  When  the 
electrode  |cm!cIics  the  work,  the  welding  current 
flows,  tlic  m.IImuc  ,i(  i-(i.ss  the  winding  32  is  reduced, 
and  tile  ,s\viti  b  33  ks  released,  permitting  the  weld- 
ing head  to  be  raised  by  the  action  of  the  spring 
29  and  the  arc  to  be  struck.  The  welding  current 
also  cuts  out  the  resistance  21  from  the  armature 
circuit  thus  increasing  the  speed  of  the  motor, 
which  then  varies  in  accordance  with  the  voltage 
across  the  arc.  Variations  in  the  voltage  of  the 
welding  circuit  also  afTect  the  pull  of  the  winding 
32,  and  so  the  position  of  the  welding  head  26. 

INTERNAL-COMBUSTION  ENGINES. 

171,013.-0.  E.  S.  Butlek.  1.  Trincess  Street, 
Albert  Square,  Manchester.-- -September  23,  1920. — 
Two  cylinders  a  in  line  and  compressing  mi.xture  in 
the  front  ends  draw  the  mixture  from  a  pipe  p 
and  through  grooves  in  the  piston  rods.  After 
compression  and  when  the  pressure  in  the 
cylinders  is  lowered  by  the  exhaust  through  the 
pipes  /,  the  mixture  enters  the  combustion  chamber 


through  valves  in  the  piston  heads.  The  pistons 
drive  the  crankshaft  through  a  pin-and-slot  con- 
nection. Sheet-metal  casings  //  form  the  water 
jackets,  rulibcr  rings  j  being  used  as  packing.  The 
exhaust  pipes  im ve  flanges  curved  to  fit  on  the 
curved  flange  furmed  on  the  cylinder;  four  of 
such  pipes  are  cast  and  machined  together  and 
then  cut  apart,  the  pipes  being  joined  together  by 
thin  webs  to  facilitate  separation. 


INTERNAL-COMBUSTION  ENGINES. 

170,970.— F.  H.  Arnot,  6.  Manstone  Road, 
Cricklewod,  London.— August  10,  1920.— The  float 
chamber  A  is  sealed  and  connected  to  the  indue 
tion  passage  at  the  point  of  maximum  suction  by 
a  passage  S.  -  Fuel  flows  to  a  submerged  jet  from 
the  float  chamber  through  a  hole  J  past  a  valve  H, 


which  moves  simultaneously  with  the  suction-actu- 
ated air  valve  K.  The  valves  are  loaded  by  a 
spring  E,  the  tension  of  which  can  be  adjusted  by 
Bowden  mechanism;  in  a  modification,  a  compres- 
sion spring  is  placed  on  the  piston  G  and  a  screw 
plug  is  used  to  adjust  its  pressure.  The  piston  G 
fits  in  the  cylinder  and  acts  as  a  dashpot  on  the 
valves. 


AIR  PUMPS,  ETC. 

170,786.- R.  D.  BoYCE,  306,  London  Road, 
Wostcliffe-on-Sea. — January  15,  1921. — An  air  pump, 
etc.,  of  the  swashplate  class  comprises  a  series  of 
parallel  cylinders  arranged  in  a  circle  with  the 
outer  ends  of  their  pistons  pivotally  connected  with 
points  on  a  swashplate  which  is  acted  upon  by  a 
series  of  rollers,  etc.,  carried  by  and  at  unequal 
distances  fi"om  a  plate  mounted  on  and  at  right- 
angles  to  the  driving  shaft.  In  the  apparatus 
shown,  four  cylinders  a  are  cast  integral  with  a 
plate  b  carried  by  a  sole  plate  s  and  strengthened 
by  buttresses  and  are  disposed  in  a  circle.  The 
delivery  ports  r  are  connected  through  non-return 
valves  with  a  common  delivery  pipe  /.  Longi- 
tudinal inlet  passages  (f  are  provided.  Each  piston 
is  solid  and  provided  with  a  cup-leather  i  or  a 
piston-ring  packing.  The  pistons  are  connected 
with  a  swashplate  o  by  ball-ended  links  r  engaging 
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sockets  in  liie  piston  ends  and  on  the  swashplate 
which  is  also  centrally  socketed  to  a  boss  I  on  the 
plate  fj.  The  back  of  the  swashplate  is  formed 
with  a  ridge  9  provided  with  tracks  10,  11,  12  on 
which  run  rollers  such  as  z",  z*  supported  on  pillars 
of  different  lengths  on  a  plate  x  carried  by  the 
driving  shaft  v,  which  may  be  rotated  manually. 
The  swashplate  is  prevented  from  rotation  by 
the  engagement  of  rollers,  carried  by  pins  project- 
ing from  its  sides,  with  short  elliptical  tracks 
carried  by  lateral  brackets.  Lubrication  of  the 
pistons  is  effected  by  a  passage  17  closed  at  one 
end  by  a  radial  screw  18  and  at  the  other  end  by 
the  cup-leather  screw  and  communicating  by  a 
radial  passage  21  with  a  helical  groove  in  the  piston 
surface;  oil  is  introduced  through  the  aperturo 
normally  closed  by  the  screw  18,  and  a  wick  is  laid 
in  the  passage  21  and  groove  22. 
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ARTICLES  FOR  SALE. 


POS  I'AL  TUITION  iu  l-ho  folluwing  subjects  :— 
Eai;ineeriDg   Drawing,  M  chine  Design,  Workehup 
Cal'-ulations.    Applied    Mechanics,   Elecirical  Calcula- 
tions.—F.   Bkadshaw,    M.A.E.S.D.,  146,  South  Road, 
Erdingtou,  Birniiughani. 


MACHINE  TOOL  DESIGNS,  WORKING  DRAW- 
INGS, TRACINGS,  to  client's  specifications  or 
iouE;h  sketches.  Efficient  work.  Low  lates. — Edwaed 
WoRiHiNGTON,  141,  Deane  Road,  Bolton. 

ON  SALE.— VERTICAL  STEAM  ENGINE  bj- Butter- 
worth,  Albert  (Street,  Manchester,  5  in.  cylinder 
bore,  10  in.  stroke  ;  iu  excellent  working  order. — 
John  Hetwood  Limited,  121,  Deansgate,  Manchester. 

ON  SALE.— LINE  SHAFTING,  3  in.  diameter,  83  ft. 
with  Couplings  ;  one  pair  Milre  wheels  and  bj'acket 
fitted  to  column,  eight  brackets  and  bearings  to  fit 
columns.  Miy  be  had  che-p.— John  Hetwood  Limited, 
121,  Deansgate,  Manchester. 

ON  SALE.— 15ft.  2iin.  SHAFTING,  with  bearings, 
etc. — one  wall  bracket  and  bevel  wheel  :  also  twelve 
2  in.  Countershafts,  about  eight  feet  long,  with 
hangers  and  plummer  blocks,  cone  and  pUin  pulleys,  etc. 
—John  Hetwood  Llmited.  121,  Deansgate,  Manchester. 

/~HUCKS,  Hack  Sawing  Machines,  Vices,  Pillar  and 
V  )  Bench  Drills,  Small  Tools,  Files,  Hack  Saw  Blades, 
Drills,  Milling  Cutters,  etc.  ;  also  Second-hand  Lathes, 
Drilling  Machines,  Chucks,  Headstocks,  Faceplates, 
Pulleys,  Shafting,  Change  Wheels,  etc. — W.  Bri'ALET 
&  Co.  Ltd.,  Russell  Street,  Sheffield. 

ARTICLES  WANTED. 

rpHE   Editor   of  the   Ewjineerir^g   World  DESIRES 
I     CONTRIBUTIONS.     Special   remunerative  rates 
for  sound  Technical  and    Practical  Articles. —  Address 
Editor,  Eufjineeriny  J]'ur!d,  121,  Deansgate,  Manchester. 


PATENT  AGENTS. 


INVENTORS  ADVISED  FKEE.  Wiite  for  Fre^-  Hand- 
1  book. — B.  T.  King,  Director  King's  Patent  Agency 
Ltd.,  Reg.  Patent  Agent,  ll6a.  Queen  Victoria  Street, 
Loudon,  E.C.    35  years'  reference. 


CALVERT'S 
MECHANICS' 
ALMANACK. 


Price  6d.  Net.   Post  free  8d. 


Invaluable  to  Students  in  the  Mechanica!, 
Electrical,  Gas,  Engineering,  Building 
and  Constructive  Trades. 


Sold  by  all  Newsagents  atid 
Booksellers. 


ENGINEERS'  PATTERNS. 

GEAR  CUTTING. 
PORTABLE  BORING  GEAR 

for  Cylinders,  Pumps,  Steam  Wagons. 

The    LANCASHIRE    TOOL  CO., 
78,  St.  John's  Road,  BOOTLE,  Liverpool. 
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HAWKINS' 

Imperishable  Iron  Cement 

For  Iron  and  Steel  Founders,  and  for  Repairs  to  Plant. 

W.  T.   HAWKINS  &  CO., 

Chapel    Road,  HUDDERSFIELD. 


G.  A.  HARVEY  &  Co.  (London)  Ld 

PERFORATED  METALS 

and   WOVEN  WIRE. 

GREENWICH  METAL  WORKS, 

WOOLWICH  ROAD.  LONDON,  S.E.7, 


Telephone : 
Fishponds  1  16, 


Telegrams: 
Sweet,  t"ishponds, 
Bristol." 


STEEL  ROOF  PRINCIPALS, 

20  to  50  feet  span. 

Prompt  Delivcru's  ft  0111  StoJi  jlfat-^r/als. 
Designs  and  Prices  on  application  to' 

^'Z^rllZ"^"^^  E.  W.  SWtEI  &  CO.  LTD.. 

fISHPONDS,  BRISTOL. 


Suspension  Bridges,  >  teel 
Buildings,  "^taircases 
::    ::     Doors,  &'c.    :.  : 


Engineering  World 

(BRITISH). 

ADVERTISEMENT  RATES  VU  INSERTION. 


One 

26 

52 

Inser 

Inser- 

Inser- 

I 

nser- 

tion 

j  tions. 

tions. 

tions. 

a\£  s.  d. 

£  s.  d. 

£ 

s.  d. 

Full  Page  ,. 

10  0 

09  0  C 

8   0  0 

7 

0  0 

Half  Page  . 

5  10 

05   0  0 

4  10  0 

4 

5  0 

Quarter  Page 

3  0 

0,2  15  0 

2  10  0 

2 

5  0 

Lighth  Page  ... 

1  15 

01  10  0  1   7  6 

1 

1 

5  0 

Apply  "Engineering  World,'* 
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FOSTER,  LINCOLN, 

for 

STEAM  WSGONS. 


Complete 
Outfit 

for 

DRDMMOND 
LATHfS, 


with 
e.xtr.-i 
supply 

of 
cutters. 

Prices  on 
applicciiion. 

'  ittito  'nin  ^  — 

Turning  Tools— Straiglu,  RighL-nand  and  Left-hand. 
Side  Tools    Ri;-'ht-hand  and  Lcfl-haiid. 

Cutting-ofF  Tool,  Special  Knurling  Tool. 

Internal  Thread-Cutting  Tool, 

Boring  Bar,  IVIandreis,  Lathe  Carriers,  &c. 

A.A.JCKES&SHIPMANLtd.LEICESTER 


FILLS— CIRCULAR  SAWS  FORMEIAL. 

Grindstones— File  Handles  &  Hammer  Shafts. 
Belt  Fasteners  &  Belt  Paste— Haiksaw  Blades. 

GENERAL  GRINDING.  FILE  RECUTTING. 
VICE  &  SAW  REPAIRS  A  SPECIALITY. 

APPLETON  &  DELVES  LTD., 

MANCHEST  ER. 


City  Sieel  Work^ 
r.niiiuld  Street, 


WELDED  STEEL  TANKS 

Circular  or  Rec'.angu'.ar. 

Welding  Repairs  of  every  description 
expeditiously  executed  in  all  metals. 
Large  stocks  of  Shafting,  Hangers  and 
Pulleys.    ::  ::   Particulars  on  application. 

RILEY  &  MOORE, 

Engineers,  Millwrights,  and  Welding  Specialists, 

HEYWOOD,  LANCS. 
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Price  6d. 


The  Consular  Service. 


A  GREAT  outcry  has  arisen  coiiceniing  our  alleged  inefficient  Consular  service, 
iosteied  by  a  laige  daily  i>ai>er,  and  recently  revived  by  the  head  of  that  paper. 
The  plaint  is  by  no  means  new,  but  its  effect  has  been  very  materially  increased 
owing  to  the  fact  that  we  are  in  a  slough  of  depression.  ^Numeious  calls  for  hel]) 
have  been  sent  out,  and  not  only  the  f'onsular  system,  but  other  economic  and 
industrial  systems,  have  been  rated  by  the  pessimists,  whose  cloaking  is  only  making 
matters  worse. 

The  lead  lia,s  been  followed  with  avidity,  and  the  service,  which  in  our  opinion 
has  been  so  very  materially  improved,  has  been  damned  by  men  who  ought  to  know 
better.  It  is  almost  unnecessaiy  for  us  to  reiterate  in  this  paper  the  fact  that  we 
depend  so  enormously  upon  our  overseas  markets.  It  is  essential  that  we  should  be 
provided  with  the  latest  and  the  most  technical  information  in  order  that  our  manu- 
tactiuers  may  be  in  a  position  to  compete.  Before  the  war  we  were  in  a  very  sorr\- 
plight.  Some  65  per  cent  of  our  Consuls  were  foreig'ne'rs  wlio  naturally  had  tlieii- 
own  axe  to  grind,  and  persistently  did  so. 

Since  the  war  there  is  no  doubt  that  the  service  has  been  improved.  We  do 
not  say  for  one  moment  that  it  is  perfect,  but  know  that  the  mass  of  useful  infoima- 
tion  now  distributed  is  enormously  in  advance  oif  anything  done  hitherto.  Before 
the  war  we  si>ent  £400,000  per  annum  on  the  service;  to-day  the  expenditure  is  over 
£1,000,000.      It  is  a  wise  expenditure,  and  one  that  will  repay  us  many  per  cent. 

We  still  hold  on  to  foreigners  as  Consuls,  and  Sir  "William  Clarke,  Permanent 
Secretaiy  to  the  Uejiartment  of  Overseas  Trade,  said  at  the  ciuarterly  meeting  of  the 
Association  of  British  Chambers  of  Commerce  that  it  was  im])ossi1)le  to  rid  our- 
selves of  them  entirely  owing  to  the  cost.  If  expenditure  in  obtaining  the  right  men 
will  increase  our  knowledge  of  oveiseas  market  conditions,  and  enable  us  to  increase 
our  export  trade,  then  it  is  amply  justified.  What  is  a  million  pounds  expenditure 
for'  what  is  an  information  brueau  to  a  concei'n  selling  many  hundreds  of  millions 
of  iiounds  woi'th  of  g*oods  O'verseas  ? 
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TAXATION. 

\   

«  We  are  a  tax-ridden  nation.    All  sections 
of   the   community   are   loud   in  outcr,v 
against  the    new  taxes   that   have  been 
,  imposed,  and  the  old  taxes  that  have  been 
J  increased    during-    the    last    few  years. 

Deduct    taxation    and    rates    from  the 
,  average  man's  income  and  the  remainder  is 
a  small  part  of  the  whole.    The  student 
of  history  will  tell  us  that  this  was  to  be 
expected  after  the  greatest  war  in  history, 
that  the  concomitants  of  depression  and 
'  taxation  are  a  feature  of  every  post-war 
neriod,  the  logical  sequence  indeed  to  war. 
Industriallv  and  commercially  we  are  in  a 
[   worse  position  now  than  we  w^ere  after  the 
I  Nanoleonic  \vars,  but  the  social  economist 
I  rightly  argues  that  we  have  progressed  so 
'  far  in  what  may  be  termed  economic  under- 
standing in  knowledge — that  is,   of  the 
factors   on   which   domeetic    and  inter- 
national trade   depend,   that   despite  the 
fact,  or  because  of  the  fact,  that  we  were 
destroying  for  several  years,  w'e  should 

\ 

I, 


now  be  reaching  towards  prosperity  by 
reconstructing.  The  present  high  taxa- 
tion is  killing  enterprise,  and  by  doing  so 
is  prolonging*  the  depression.  It  is  use- 
less, however,  to  merely  shout  against 
taxation;  it  is  the  cause  of  taxation  that 
must  be  got  rid  off.  The  Chancellor  of 
the  Exchequer  must  get  money  to  meet  the 
nation's  liabilities,  but  those  liabilities 
want  reducing,  and  it  is  the  extravagant 
])olicy  we  have  been  pursuing,  a  policy 
vrhicli  has  grown  with  the  new  bureau- 
cracy, which  has  placed  on  us  the  present 
almost  intolerable  burdens. 

Some  believe  that  wag'e  reductions  are 
the  only  hope  for  industry,  while  another 
school  urges  that  the  organisation  of  the 
industrial  machinery  is  at  fault.  '  Both, 
we  think,  will  agree  that  a  reduction  in 
taxation  would  be  an  equitable  method  of 
reducing  production  costs.  Mr.  Bindon 
Scott,  head  of  the  Taxation  and  Parlia- 
mentary Division  of  the  Federation  of 
British  Industries,  expressed  the  opinion 
recently  that  if  the  heavy  inroads  made  by 
taxation  in  later  years  had  been  lessened  at 


the  right  time,  distress  and  unemployment 
would  not  have  been  as  acute  as  they  are  to- 
day. The  Excess  Profits  Tax  has  gone,  but 
the  Corporation  Profits  Tax  is  left,  a  tax 
which  is  unfair  in  its  incidence,  and  as  Mr. 
Emil  Davies  says,  it  discriminates  where 
it  should  not  discriminate,  and  it  does  not 
discriminate  where  it  should.  Dr.  Hugh 
Dalton  Cassel,  Reader  in  Commerce,  in  the 
I'niversity  of  Tondon,  also  condemns  this 
tax,  although  he  does  not  attribute  our 
present  position  to  taxation,  but  to  the 
cfdlapse  of  the  foreign  exchanges.  It  does 
not  matter  how  relief  comes,  whether  it  is 
by  the  exemption  of  British  companies 
operating  abroad  from  the  burden  of  double 
taxation,  a  policy  which  migdit  assist  our 
foreign  trade,  but  would  scarcely  .be 
equitable,  or  by  a  reduction  in  tbe  standard 
rate  of  the  income  tax.  or  by  increasing- 
income  tax  allowances.  Nor  should  there 
be  a  reduction  on  education.  The  blunt 
truth  is,  however,  that  a  substantial  reduc- 
tion of  the  taxation  burden  is  impossible 
until  we  adopt  a  national  policy  of 
economical  administration . 
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FOREIGN  WOODWORKING 
MACHINERY. 

W'k  have  not  heard  so  iiuich  cjiticisin  of 
lliitisli  inachiiiery  oi  h>te,  ].)(ihahly  h-"'- 
cause  there  is  nvi  jiiuch  room  tof  il.  ( )ui 
machine  tool  makers,  botli  with  repaid  to 
(hsion  ami  workmanship,  are  jiroducinfi' 
macliines  which  cannot  he  suii>asse(l  in 
America  oi  elsewhere.  It  was  with  some, 
surprise  thei  elore  tliat  we  lead  an  ai  ticle  in 
a  contemjjoraiv  in  Avhich  it  is  (-(.ntended 
that  liiitisli  makers  ot  woodworkinii- 
macliines  ;n  e  veiy  Juuch  I'.ehind  tlie  times. 
It  is  admilttd  that  on  the  matter  of  quality 
the  British  maker  holds  his  own,  but  "he 
is  fearfully  slow  to'  adopt  new  ideas." 

Ill  the  Avriter's  opinioji,  the  leason  why 
there  is  no  market  tor  oui  wi.adwoi kinj;- 
machines  in  America,  l;ut  a  vei  y  considei - 
able  market  for  American  machines  here, 
is  that  the  Biitish  makei  will  not  adojit 
anythin<>-  new  until  il  has  been  well  tried 
out,  while  the  American  more  (jnickly 
realise>  the  ])ossiliilities  of  a  new  idea.  It 
is  (•eitainiy  re<.net table  that  there  are  so 
many  American  spindle  machines  in  our 
sawmills  and  also  Swedish  planiny 
maichines. 

There  is  f^reat  scope  foi'  the  en<i'ineeJ' 
in  the'  W0'ikw()rkin<4  machinery  field.  The 
sawmill  of  to-day  is  a  A-ery  different  jilace 
from  what  it  was  20  years  ago,  and  from 
what  it  will  he  in  all  jn'obability  in  20' years 
time.  (Iieat  improvements  liave  been 
effected  during  the  last  few  years,  and 
not  all  by  foreio-n  makers.  There  seems 
no  reason  why  we  should  not  C0'ini)ete  suc- 
cessfully witii  the  foreigner  in  this  field. 


THE  STYRIAN  WATER  POWERS 

The  most  inqiortant  work  in  connectioji 
with  Austrian  ^\ater  power  develo'pmeait 
must  be  centred  in  Styria.  In  this  area 
is  situated  the  famous  i<^izlierg  ui 
Eiseneiz,  a  practically  inexhaustibh^  de- 
ptjisit  of  fiiieist  iron  ore.  Theic  aie  also 
considerable  magnesium  deposits.  I'he 
Styjian  AVater  Power  Electricity  (';). 
Ltd.  wa.s  formed  in  1021,  with  a  share 
ctvpital  of  20,000,000  Austiian  downs, 
and  the  Anglo-Austrian  Bank  has  jirst 
issued  a  leport  on  the  subject. 

Tlie  exploitation  of  the  Styrian  watei 
]K)wers]ias  been  carefully  planned  ami  \ne- 
pared  sO'  that  the  woik  may  he  -laited  on 
a  large  scale.  The  Province  of  Styiia  has 
reserved  tn  herself  all  rights  ot  granting 
conces.sions.  and  has  comln'ned  what 
amounts  to  a  niono)-,(dy  in  a  limited  com- 
pany, in  which  the  pro'vince  herself  is  a 
shareholder.  The  scheine  is  that  a  ciini- 
bined  working  ot  all  the'  powers  shoubl  he 
arranged  in  such  a  niaiiner  that  plants  im 
riveis  is  supplemented  by  storage  plant 
in  the  ni(;untains  and;  furthe]'  lesei  ves  em- 
plo.wd  Uw  steam  ])lants  in  brown-coalpits. 
The  M'orks,  united  under  one  control,  are 
to  average  I  heir  power  ])y  high-tension 
mains  in  order  to  utilise  eNery  available 
ounce  ot  energy.  The  total  coircessions 
pro'vide  450,000  h.p.,  and  tlie  building  of 
the  woiks  and  plant  is  to  he  finished  in 
15  years.  It  is  expected  that  it  m  ill 
be  possible'  to  supplv  appi'oximaleh 
1,000,000.000  kw.  per  annum. 

A  detailed  description  of  the  scheme  has 
been  ju'ejKued,  in  which  it  is  state'd  thai 
the  sclienu"  comprises:  fl)  I'oui'  low-pi-es- 
sure  woiks  in  the  valley  of  the  Mm, 
namely,  those  of  liruck-M  iNuitz,  .luden- 
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burg-Zeltweg,  Puntigam-AA'ei  ndorf.  and 
Peggau-AVeiuzndl  ;  (2)  high-pi  ■  s-urc  works 
on  the  Teigilsch,  logetbei'  with  a  storage 
lake  or  reseivim  to  jinivide  for  maximum 
loads  and  tor  con)i)en'-ation .  as  well  as 
storage  i)lant  O'li  the  Teichaljie;  (;>)  the 
Enns  works  in  the  valley  of  thr  I'lnus, 
P'O'wer  plants  on  the  Kizl  ach  and  the 
R.admei,  together  with  stoiage  ])lant  <ni 
the  Leopoldsteiner  lake;  and  (4)  powei 
works  and  storage  plants  on  the  Soelk  and 
Tal  brooks,  which  are  to  be  suppleniented 
l;y  steam  geueiating  works  as  reserve  in 
the  Koeflach  oi  another  lignite  district  in 
Styria. 

It  is  ]nopnsed  to  inlercuniiect  the 
generating  works,  as  well  as  the  princii>al 
areas  of  cniisum]))  i(in ,  h'y  means  of  high- 
pi'essure  mains  al  ()(t,00()  to  100,000  volts, 
and  uniform  w(irking  is  to  ensure  the 
highest  jiiissible  ehiciency  so  as  to'  biing 
the  working  expenses  down  to  the  lowest 
possible  level.  It  is  stated  that  water 
powers  may  lie  develo'ped  in  Austria 
(dieaper  than  in  other  conntries  because 
of  low  wages  and  cheap  natural  products; 
what  must  be  imported  fi'om  abroad  are 
g(dd  and  copiier.  Austria  is,  indeed, 
heavily  handica i ijjed  1)\  her  lack  ;.t  coal- 
fields, and  the  i.rosiiect' is  that  by  develop- 
ing her  water  jiowei-  resources  she  may  he 
lilaced  in  a  faiier  ivosition  as  regards 
f (freign  competition . 


RAILWAY  DEVELOPMENTS  IN 
MADAGASCAR. 

I'liE  hi'st  section  of  the  southern  railway 
trnm  Antananarivo  to  Antsiialie  w  as  ojiened 
recently  to  trafHc.  The  .secti(Ui  extends 
iroin  the  capital  to  Ambatiilam])y,  a  dis- 
tance of  approximately  (iO  kilometres.  The 
construction  of  the  ].e)manent  way  from 
Amhatobi'iuiiy  to  Antsirabe  is  practically 
completed  with  the  exception  (4  I  he  main 
bridges.  Pails  for  the  extcnsicai  are  iml 
yet  to  hand,  but  accoidiug  to  ihc  JhxiiJ  of 
'fi(i(Je  Joiiiinil,  an  O'rder  has  keen  jilaced 
in  France,  and  it  is  hoiied  the\-  will  anivc 
in  lime  lo  be  laid  for  th(  line  to  he  opened 
in  (  »<  tol  eo,  1922. 

In  the  couise  of  a  spcK  h  delivered  at 
the  opening  of  ihe  Antananari\-o-Amliato- 
lamp\-  section,  the  l)ire(4or  of  Public 
\Vo)ks  mentioned  that  the  eleftrification 
of  two  sections  of  the  Tamata ve-Antanan- 
arivo  line  was  under  coiisideiation,  and 
sketc  hed  out  a  coniprehensive  plan  of  r^ail- 
way  development  for  future  years.  The 
nniin  iiroposals'  regarding  smb  develo])- 
ment  a)e  as  follows:  — 

(d)  Termination  of  Antananaiivo  tn 
Antsirabe  line  (October.  1022).  !»0 
kilo'inetreis  ;  oiie  metre  gauge  ; 

(/;)  Southern  Provinces  main  railioad 
from  Fianaraiitsoa  to  Aianakaia 
(jutst  Coast  poit),  20S  kihimeties; 
one  metre  gauge ; 

{(■)  Antsirabe-Fianarantsoa,  205  kilo- 
meties  ;  one  metre  gauge; 

(r/)  Local  lines,  a  total  of  S5<)  kihi- 
melies  :  00  cm.  gauge. 

'14ie  general  opinion  in  the  colon  \ 
appears  to  l.'e  that  the  plans  ioi'  )aihva> 
development  are  in  the  main  theoretical, 
and  tlial  loo  mucli  must  not  be  exiiccted  ; 
the  amount  of  a(4ual  conslruclive  wdrk 
done  is  limited  by  the  small  funds  avail- 
able, by  the  scai'cily  of  laiiour,  and  bv  lh(> 
lack  of  ])rogi'essive  m(4hods  i)f  nlilising 
I  hat  laboui . 
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VICTORIA'S  ELECTRICITY  ! 
ENTERPRISE. 

'I'lTK  sei-(nid  annual  re])oit  of  the  \  ictoiian  | 

l'4e(4ricity  Commission,  which  is  contr(d-  | 
ling  lire  extensive  task  of  establishing  the 

new  scheme  w  li(M(4)y  electricity  is  to  be  ; 

generated    al    Ihe    Moiwell    J?rown    Coal  ! 

.Mines,  miles    from    M(4bourne,    and  \ 

transmitt(>(l     to     Melbouiaie,     has     been  j 

issued.     'i  he  ie];ort  consists  chiefly  of  a  ' 

review  of  Ihe  luidiminary  work,  leading  j 
up  to  file  acce])1ance  of  tendeis   for  the 

supply     and     delivery     of     ]dant     and  j 

apparatus.  Since  Ihe  (dosing  of  the  hnan-  1 
(dal    term    praiiically    the    whole    of  the 

contracts  have  Iuumi  awaided,  and  in  most  i 

cases  manufacturing  rs  jiroceeding  ra|)](lly.  ' 

Until  June,   li(2-'>.  w  hen  it  is  expected 
that  the  Newport  "  H  "  power  station  will 
be  in  ()])eration,  the  c(nnmission  is  to  lie 
su|i])lied  with  a  nniximum  of  12.5(1(1  kw  .  ■ 
of  25  cycde  energy  fiom  the  iailwa>'  power  | 
house  for  distribution  and  resale  to  con-  ■ 
sumers  othei'  than  (heiailway  <lepartment .  i 
The  commission  has  the  light  to  purchase 
for   distri])ut ion   and   resale  all   electrical  I 
energy  (the  jiroduction  of  either  or  both  I 
jiower  houses)  which  might  be  surj)lus  to  ] 
the    railway    i  e(juii  enients,    this    sur))hrs  ! 
being  over   and   ahoAc   the   12,500  kw. 
r(4eired   to.        Wiien   the  new  ]Vew])()rt 
station  and  the  Morwt41  powei  station  aie 
in  ojieration.  both  Ihtvse  stations  and  the 
New])0]t   ladway   ])ower   station   will  be 
linked.        The  Stale-owned   stations   will  ; 
thus    be    in    the    ])ositioii    of    rendering  : 
mutual  assistance  in  the  event  of  a  break-  j 
do\A  )i   at   any  one  of  the  stations.       4  lie  ' 
commissioners,     m     instructions    to    the  j 
contractors,    have    laid    stress    ui)on    the  j 
ingeiicy    of   having   the    new    station    in  , 
operation    by    May,    102-),    in    order    to  | 
relieve  the  electiic  sujijjly  ]iosition.  I 

Up  tio  the  i)reseut,  says  Peutei,  boring  oi 
the  coal  area  al  Moiwell  has  been  carried 
out  only  nr  the  westein  side  of  the  Moe— 
M(nwell  :ailway  line.    A i rangements  liavH  i 
been  maile  Avitli  the  M'lies  I )eiiartineiit  to 
exploie  the  giound  i.n  the  eastern  side  of 
the  lim-  to  ascertain  w  ludliei'  Ihe  deposits 
of  bi0A\)i  coal  continue  in  this  area,  and  j 
to  didermiiie  then  nalure  ami  extent.  The 
coniniission  is  devoting  som,'  attention  to 
the  utilisation   of  ]iulverised   brown  coal 
as  fuel,  and  plans  have  been  jirepared  for 
the  installation  of  an  exj^erimental  i)laiit  | 
for    the    prodmdion    of    Inown    coal    in  I 
jiowdered  form . 

In  Novemhei.  1020.  the  commission 
reconunended  to  the  Miui.stry  that  the 
Kiev  a  SI  heme  should  not  be  ])ioceeded 
with,  as  Ihe  existing  demand  of  Hi(> 
metropolis  was  not  sufhcient  to  jirstity 
its  embarking  on  Ihe  exe<  ution  of  a  hydro- 
electric .scheme  of  the  nature  and  magni- 
tude outlined.  The  commission  propo.sed  j 
to  continue  hydro-elect]  ic  investigations 
(Ui  a  more  modest  scale  tor  the  seiA"ice  (d 
Xoi  th-Ea.sterii  tov  iis  or  grou])s  of  towns. 
lns(ru(  tions  have  tber(4on>  been  issmd  to  I 
investigate  further  the  resource  of  ihe 
Sugarloaf  Weir,  Rubicon  l?iver,  and 
Snobb"s  Creek  wilh  this  (ib|eet  in  vu'W. 
4  lie  commission  lio|)es  to  jueseiit  to  t  he 
( ioveinmeii  I  (-ail\  next  yeai  a  definite 
scheme  tin  the  iifilisalion  id  thes(> 
parliciilai  walei-powcr  lesnuices. 
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Gland  Packings  for  Steam  Turbine  Shafts. 


AM,    KIUHTS  RKSKRVED. 


To  eiisuic  lliiil  11(1  steam  oi  air  Icakaye 
occiuvs  ai  1lic  steam  exhaust  end  of 
the  turbine,  where  the  shaft  i)r()tru(les 
heyoTid  the  casinf^'  witli  consequent  loss 
(if  steam  pressure  al  the  steam  end 
and  loss  of  vacinim  al  tlu"  exliaust 
end.  shafl-<)iaii(l  ])aekin;.>s  are  us(>d  in 
a  similar  manner  to'  ])re\-ent  steam  leak- 


sujiei'lieated  steam.  It  consists  of  a  series 
(jf  soft  biash  rings  (in  halves)  hammered 
into  suitable  cages  and  ring's.  The  former 
have  V  grooves  to  double  the  number  of 
steam  expansions;  the  cover  is  of  cast 
iron,  the  cages  of  brass,  both  are  in  halves, 
s]dit  on  the  hori/ontal  centre  line.  Tlie 
cayes  hold  two  oi'  moie  carbon  rings  ma(h' 


bi-ass  rings  run.  This  steel  sleeve  can  be 
renewed  when  woiu  without  more  than 
lifting-  the  shaft  clear  of  the  bearings. 
The  sizes  of  the  brass-])acking  strips  are 
given  in  Fig.  7.  The  rings  turned  on  the 
sliaft  sleeve  are  shown  in  detail  in  Fig.  10. 
Steam  is  tap]jed  oft'  the  h.p.  steam  shut 
and  regulated  by  a  small  valve,  a  ^  in. 
pipe  will  generally  be  sufhcient  except  for 
very  large  units.  On  h.p.  tuibijies  a 
branch  is  led  from  a  convenient  point 
between  two  diaphragms,  and  a  change- 
over or  three-way  valve  is  inserted  in  the 
steam  i)ipe  above  mentioned,  so  tliat  either 
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<\ge  i)ast  the  jjistnn  rod  on  steam-engine 
cylinder  coveis.  The  latter  movement 
being,  however,  a  sliding  movement,  and 
the  former  a  rotating  motion,  the  form 
which  these  paclcings  take  are  somewiiat 
diffeient  from  those  of  the  steam  or  gas 
engines.  The  prim  iiial  idea  is  to  create 
a  labyrinth  packing  sealed  and  Mlled  witli 
live  steam  or  watej-  which  i)enetrates  and 
meets  the  live  steam  at  the  h.p.  end  of  the 
turbine.  By  high-pressure  turbines  the 
construction  at  the  high-inessure  end  has 
to  be  more  suljstanlial  than  at  the  exhaust 
end.      ]}y    low-i)ressure    turbines  both 


iii  liuee  pieces  w  itli  Uip  joints  and  grooved 
outside  to  receive  each  two  garter  s|)rings 
of  steel.  The  proportions  of  these  springs 
ait>:  '056  in.  diameter  of  wire,  ^,  \}\. 
outside  dianieter  of  coil,  free  length  -"Jl  in. 
for  a  length  in  ])lace  of  -J-i  in.  The  exten- 
sion of  these  springs  per  'JS  lb.  is  1  in. 
Two  spiings,  with  liooked  ends,  are  used 
|;er  carlion  liiig:  the  ring  section  being 
11  m. 
The  cii 
larsier 


wide  and  4  in.  radial  thickness, 
ges  are  identical  in  de.'-i.U'ii,  and  f(U' 
nnuhines  three  of  these  are  used. 


live  steam  from  the  chest  or  used  h.p. 
sieam  from  the  casing  can  be  led  into  the 
jiackiug.  Any  excess  vapour  of  the  steam 
led  into  the  packing  escapes  through  -a 
vent  or  vapour  pipe  on  the  to])  half, 
wheieas  the  steam  inlet  is  usually  led  into 
tile  bottom  half  of  the  casing.  This 
-"  aiwui-  jnpe  reaches  outside  the  cylinder 
or  casing  lagging  and  gives  an  indica- 
tion as 'to  the  ])ro])er  acting  of  the  pack- 
ing gland.  A  little  vapour  should  always 
1  e  fiiitlicoming:  too  much  steam  vajiour 


Fig. 


-Higli -pressure  fllaiid  Packing. 

packings  for  the  high-pressure  and  ex- 
haust end  can  be  kept  the  same.  (See 
'-5.) 

Design  of  Packings. 

W-e  iierewith  give,  in  Figs.  1  to  4, 
various  kinds  of  h.p.  iiackings.  Fig.  1 
re])resents  one  for  higher  pressures  and 


KiG.  3. — Packing  for  Steam  and  Exliaust  Side  of  Low-pressure  Turbines. 


for  smaller  sizes  only  one.  Towards  the 
inside  of  the  casing  a  cast-iron  I'ing  in 
halves,  with  four  or  moie  brtiss  rings 
is  built  in  the  path  of  the  steam,  it  being 
further  liampered  by  rings  turned  on  the 
removable  sleeve,  which  is  pressed  on  the 
shaft,   and  on   which   all   the  larbori  and 


points  to  too  much  .steam  from  ;he  chest 
being  supplied,  and  the  regulating  valve 
should  tlien  be  closed  a  little.  Except  the 
carbon  rings  and  sjirings,  the  whole  is 
split  on  the  horizontal  centre  line,  the  top 
halves,  or  both,  are  pegged  with  4  in. 
brass  grub  screws  half  into  the  casing'  and 
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half  into  the  rings,  as  shown  in  Fig.  1. 
The  carbon  rings  are  prevented  from  turn- 
ing round  the  shaft  by  a  steel  stop  fitted 
on  the  horizontal  joint  of  the  bottonj 
casing  or  carbon  cage.  Fig.  2  is  a 
similar  construction  high-pressure  gland 
for  lower  pressures,  whereas  Fig.  3  repre- 
sents the  high-pressure  and  exhaust  side- 
packing  o-lands  for  low-pressure  machines. 
The  steam  is  bi'ought  in  at  the  bottom  half 


Fig.  4. — Steam  End  and  Exhaust  Gland  Packing, 
and  the  inner  ring'  is  here  replaced  by  a 
series  of  grooves  turned  into  a  white  metal- 
lined  ring  in  halves.  This  ring  and  the 
carbon  is  held  in  position  and  is  con- 
strticted  in  a  similar  manner  as  already 
des<;ribed  above.  The  front  part  of  the 
gland  is  made  up  from  a  cover  split  in 
halves  and  held  together  by  joint  bolts  and 
the  cover-flange  bolts.  Fig.  4  is  another 
construction  of  gland  and  is  used  for  the 
h.p.  as  well  as  the  exhaust  side  of  the 
turbine.  It  consists  of  a  cast-iron  sleeve 
with  a  series  of  grooves,  a  detail  of 
which  is  given  in  Fig.  10,  and  which  is 
pressed  on  the  shaft.  Round  this  sleeve 
a  gland  box  is  sittiated,  having  also  a 
series  of  brass  rings,  a  detail  in  mm.  of 
which  is  given  in  Fig.  9,  hammered  into 
the  same.  The  clearance  between  the  tips 
of  the  inner  sleeve  ring  and  the  otiter 
ring  is  only  about  "25  mm.  The  steam  is 
led  in  at  a  spot  near  the  outer  end  of  the 
gland,  and  escapes  at  the  end  of  the  series 
of  rings.  A  separate  gland  cover  Avith 
Fig.  6. 


^   3  , 

z 

Fig.  7. 
Fig.  9. 


Fig.  8. 
Fig.  10. 


vaioorer  pipe  is  shown,  the  former  pro- 
vided with  a  small  gland  to  prevent  the 
steam  froni  escaping  along  the  shaft,  the 
latter  to  lead  away  the  steam  outside  the 
cylinder  lagging.  Lugs  are  provided  to 
bolt  topethei-  the  outer  bush  at  the 
horizontal  joint  of  the  btish,  which  is 
made  in  halves.  A  shaft  nut  secures  the 
sleeve  to  the  shaft  in  addition  to  the  pire=;s- 
ing  on  force,     The  outei-  glands  of  the 


gland  cover  have  white  metal  grooved 
rings  in  which  the  steam  gradually 
expands  to  zero.  Details  of  this  gland  are 
given  in  Fig.  11. 

Fig.  5  represents  an  exhaust  end  gland 
packing  tised  for  large  machines  and  high 
vacuum.     It  consists  of  a  steel  sleeve 


Fig.    11. — t;iand  Packings. — iiG.  12. 

pressed  on  the  shaft  and  held  by  a  small 
key  on  which  are  ttiined  a  series  of  rings, 
as  shown  in  Fig.  10.  Between  these  rings 
are  situated  a  series  of  brass  rings,  a 
detail  of  which  is  shown  in  Figs.  7  and  8, 
hammered  into  a  cast-iron  sleeve  made  in 
halves  and  split  on  the  horizontal  centre 
line.  The  top  bush  half  is  held  in  posi- 
tion by  small  §  in.  brass  gaub  screws  at 
the  horizontal  joint,  tapped  half  into  the 
exhaust  casing  and  half  into  the  bush ; 
the  top  half  ring  thus  held  preventing 
also  the  bottom  one  from  ttiming.  Having 


Fig.  13. — Gland  Packings. 

no  flange,  the  bush  being  plain,  it  is  pro- 
vided with  four  tapped  cheese-headed 
screws  lecessed  into  the  casting  for 
machining  purposes  only,  and  are  after 
this  operation  removed.  In  Figs  12  to  15 
we  give  further  types  of  gland  packings  as 
made  by  various  makers. 

Proportions  of  G lends. 

Glands  made  to  Fig.  4  have  rings  the 
pitch  of  Aviiich  is  9  mm.  shaft  diameter, 
and  about  a  1,000  kw.  machine  there  are 
13  brass  rings  up  to  the  steam  inlet  and 
seven  beyond  tip  to  the  ottter  end,  the 
inside  bore  of  outer  bush  being  290  mm.  ; 
the  outer  diameter  is  370  mm.,  overall 
leng-th  220  mm. 

Fig.  14.— Gland  Packing. 


Fig.   15.— Gland  Packing. 

For  a  shaft  of  280  mm.  to  305  mm. 
diameter,  or  about  a  2,000  kw.  machine, 
there  are  19  brass  rings  up  to  the  steam 
inlet,  and  9  beyond  up  to  the  outer  end. 
The  inside  bore  of  the  outer  bush  being 
360  mm.,  the  outer  diameter  is  450  mm., 
the  overall  length  280 mm.,  pitch  of  brass 
rings  9  mm. 


The  coiistruction,  Fig.  5,  and  dimen- 
sions therein  are  for  shaft  diameter  of 
8  in.  for  1.000  kw.  to  1,500  kw.,  machines. 
There  are  11  rings  between  inside  of  the 
casing  and  steam  inlet  openings,  four 
further  rings  between  the  latter  and  the 
steani  escape,  and  three  further  rings  till 
the  outer  end  ;  pitch  of  rings  o  in.,  overall 
length  10^  in.  For  5,000  kw.  machines 
and  a  shaft  diameter  of  9  in.,  there  are 
13  brass  rings  of  |in.  pitch  up  to  the 
steam  inlet  openings,  six  further  openings 
tip  to  the  steam  escape,  and  five  rings  up 
to  the  end,  making  an  overall  length  of 
13^  in.  ;  pitch  of  rings,  \  in.  ;  diameter  of 
bush,  9|  in.  outside;  inside  diameter  of 
outer  bush  lO^  in.,  outside  diameter  of 
bush  13  in.  The  corresponding  dimension 
of  a  1.000  kw.  to  1.500  kw.  turbine  are 
given  in  Fig.  5.  The  bush  on  shaft  is 
h<^ld  in  a  similar  manner  as  shoAvn  in 
Fig.  1. 


ADAPTATIONS  OF  RUBBER 
BELTING. 

As  a  s])ecific  example  of  how  rtibbei'  belt- 
ing has  been  adapted  to  certain  work  a.s 
a  result  of  scientific  research  and  proper 
ajjplication,  we  may  consider  the  high- 
speed drive.  We  know  that  a  body 
revolving  in  a  curved  path  exerts  a  force 
called  centrifugal  force,  tending  to  move 
in  a  straight  line  awav  from  and  tangent 
to  the  curved  path.  The  action  of  centri- 
fugal force  on  a  belt  is  to  cause  a  tendency 
on  the  part  of  the  belt  to  fly  off  the  pulley .s. 
At  low  speeds  the  force  is  small,  but  it 
increases  with  the  square  of  the  velocity  i 
and  hence  becomes  large  at  high  speeds.  ' 

One  manufacturer  (says  a  writer  in 
Beltinrj),  through  exhaustive  tests,  has 
determined  what  effect  this  will  have  on 
tlie  horse  ]i()wer  transmitted  by  a  belt. 
High-speed  drives  are  calculated,  taking 
into  consideration  this  factor,  with  the 
result  that  some  very  difficult  belting 
luoblems  have  been  satisfactorily  liaudled 
with  a  corresponding  increase  in  the 
adnntnbilitv  of  rubVvev  belti"0". 

Rubber  belting  is  being  used  more  exten. 
sively  on  main-drive  work  for  the  reason 
that  with  the  projier  consideration  of  all 
the  contributing  factors  a  large  rubber 
belt  is  verv  effective. 

Another  lanidly  increasing  field  for  the 
use  of  rubber  belting  is  on  farm 
machinery.  The  rec[uiiements  of  this 
service  are  such  that  rubber  belting  is 
]iarticularlv  fitted  for  the  work.  A  good 
luliber  belt  needs  no  breaking  in.  ;uid  will 
not  shrink  or  stretch  appreciably  due  \o 
exposure  to  moisture.  Tliese  are  tlic 
existing ''ouditions  under  which  farm  belt- 
ing is  called  upon  to  operate.  Conse(iuentlv 
the  demand  for  a  product  to  handle  these 
conditions  is  steadilv  "-rnwing. 


Automatic  Supply  of  Petkol  for  Motor  Cars. — 
.A  station  for  the  automatic  supply  of  petrol  to 
motor  cars  is  now  being  constructed  on  the  Quay  de 
Pa<!sy,  Paris.  The  system  has  been  in  use  in  the 
Un'ted  Spates  for  several  years,  and  the  Paris 
ci-sterns  ave  a  copy  of  those  in  use  on  the  American 
road'.  These  roadside  stations  are  simply  tanks 
fitted  vith  a  feed  V)ipe,  and  the  quantity  of  iietrol 
furnished  to  a  car  is  automatically  registered  by  a 
recording  dial.  In  this  way  there  is  no  trouble  with 
petrol  cans,  or  the  necessity  of  driving  to  a  garage, 
and  tlie  process  of  filling  is  much  quicker  than  by 
the  usual  way. 
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Moulding  a  Propeller  from  Single  Blade. 


The  mouldiuo'  of  a  screw  propeller  from 
a  complete  pattern  in  a  foundry  with  a 

■  crane  powerful  enough  to  handle  the  cope 
would  not  be  a  difKcult  proposition  pro- 
viding we  have  the  cope  flask  made  to  fit 
the  pattern,  but  this  is  not  a  likely  way 
of  making  this  class  of  work. 

There  are  few  establishments  where  a 
sufficient  number  of  propellers  exactly 
alike  will  be  called  for  to  make  this 
method  profitable.  The  method  whicli 
F.  n.  Bell  describes  in  the  Canadian 
Foundry  man  i'S  that  of  manufacturing 
high-class  propellers  in  a  profitable  way 
from  a  one-blade  pattern. 

The  blades  are  moulded  in  iron  flasks 

I  and  taken  to  the  oven  and  thoroughly 
dried,  after  which  they  are  returned  and 

'  assembled.  The  sandi  used  is  moulding 
sand  with  some  sort  of  binder  added  unless 
a  natural  loam  can  be  located,  which  will 
bake  hard.  It  should  not  be  necessary  to 
describe  the  spindle  which  is  used,  as  it  is 

'  the  same  as  any  sj^indle  for  sweeping  fly- 
wheels, etc.,  being  a  straight  shaft  stand- 
ing perfectly  plumb  in  a  bottom  bearing, 
and  in  some  cases  with  a  bearing  at  the 

'  top  to  keep  the  spindle  from  any  Dossi^iHtv 

j  of  shifting-  at  the  top  and  getting 
out  of  plumb.  This  spindle  is 
marked  so  that  it  can  be  turned  exactly 
a  quarter  turn  and  secured.  On  to  tliis 
spindlei  the  blade  pattem  is  fastened.  The 


J  


i  Swtep  for  pulley.  By  removing  sweep  arms  and 
i  putting  blade  pattern  on  the  spindle,  it  is  ready 

J         to  be  moulded. 

[flasks  are  similar  to  any  iron  flask,  but 
:  twisted  to  approximately  the  shape  of  the 
[  blade,    and    instead  of   having    a  loose 
I' bottom  board  or  jdate  the  drag  part  has  a 
j  bottom  cast  to  it.    Some  shops  will  have 
I  openings  in  the  side  or  bottom  to  facilitate 
lamming  in  the  sand,  which  openings  will 
be  closed   with    plates   after  they  have 
served    their    purposes.      This    is  not 
'important,  as  the  sand    can  be  rammed 
-inder  without  much  trouble. 

In  a  well-equipped  foTindry  there  will  be 
ui  iron  floor  to  tlio  j)it  in  which  the  mould 


is  being  made.  This  floor  may  have 
slides  on  it  similar  to  those  of  a  lathe 
chuck  such  as  is  used  in  the  machine  shop. 
The  sliding  parts  have  upright  posts  on 
them  which  project  up  to  the  bottom  of 
the  flask.  The  drag  part  of  the  flasks 
have  lugs  with  bolt  holes  so  that  all  four 
can  be  fastened  together. 

On  the  bottom  of  the  drag  are  little 
sleeves  into  which  the  upright  posts  fit. 


1  1 

SS^'H-i  L-  ■  1j— 

Iron  base  ou  whi.  h  moulds  are  aesembled.    Left  side 
shows  blade  pattern.    Kight  side  shows  flask. 

In  beginning  a  mould  the  drags  are  placed 
on  these  upright  posts,  which  can  be  moved 
in  or  out  and  which  can  be  screwed  up  or 
down.  By  this  means  the  drags  can  all 
be  properly  placed  and  bolted  together. 
The  pattern  is  now  secured  to  the  spindle 
and  the  drag  rammed  the  same  as  would 
be  done  if  bedded  in  the  floor.  No  attempt 
is  made  to  complete  the  hub  as  the  flasks 
have  to  be  taken  apart  and  replaced  on  a 
slight  twist.  So  long  as  there  is  enough 
of  the  hub  to  have  a  guide  when  finishing 
the  mould  that  is  all  that  is  requiied. 
The  cope  is  just  the  same  as  any  cope  and 
fits  on  Avith  guide  pins.  'I'he  copes  liave 
no  lugs  to  fasten  them  together.  Each 
l)h)de  is  finished  as  a  complete  unit  before 
the  next  one  is  begun.  The  sand  is 
rammed  in  the  drag,  a  parting  made, 
parting  sand  ])ut  on  and  the  cope  rammed 
up.  After  lifting  otf  the  cope  it  is  put  to 
one  side  and  finished  the  same  as  any  other 
cope.  The  jiattein  is  swabbed  and  after 
[)a;|t[  SI  ^  9{puu[s  uto.ij  |i  "utuasoof 
up  out  of  tlie  mould  and  swung  around 
tlie  next  one,  and  lowered  down  on  to  the 
cooler,  which  makes  it  the  right  height. 
As  we  have  seen,  the  spindle  is  marked  so 
the  blade  must  be  in  the  right  place.  A 
common  way  is  to  have  holes  drilled  into 
which  pegs  are  placed. 

After  all  four  moulds  are  completed  aiu' 
black-washed,  the  bolts  are  removed  and 
all  the  moulds  lifted  and  placed  on  the  car 
and  shovelled  into  the  oven.  When  dry 
each  part  is  lifted  and  put  back  into  the 
exact  place  from  which  it  had  been  taken, 
the  upright  posts  which  fit  into  the  sleeves 
on  the  bottom  of  the  drag  being  the  guide. 
After  bolting  the  drags  together,  the  copes 
aie  put  on  the  same  as  on  any  otlier 
moulds,  clamped  together  or  bolted  as  the 
case  may  be.  As  we  have  already  shown, 
no  attempt  was  made  to  have  a  quarter  of 
the  hub  on  each  blade.  Enough  to  give 
an  outline  of  it  was  sufficient.  A  block 
of  wood  of  the  proper  shape  is  now  put  in 
the  bub  against  the  space  between  two  of 
the  blades.    This  space  is  filled  with  sand 


rammed  in  tight.  This  is  continued 
around  the  four  of  them,  after  which  a 
blow  torch  or  some  other  kind  of  fire  is 
used  to  dry  these  parts.  It  will  be  under- 
stood that  the  spindle  and  pattern  were 
removed  after  they  had  served  their  pur- 
pose. Another  point  which  has  not  been 
mentioned  was  the  top  and  bottom  of  the 
hub.  These  are  made  the  same  as  on  a 
flywheel  by  using  a  core  box  and  making 
a  flat,  round  core  with  a  print  to  receive 
the  centre  core. 

The  bottom  one  is  really  the  first  move 
in  beginning  the  mould.  It  has  a  hole 
through  it  for  the  spindle,  and  all  the 
flasks  are  assembled  over  this  core.  The 
top  one  is  the  same  as  the  bottom,  but  has 
openings  for  the  gates,  if  it  is  to  be  gated 
on  the  hnh. 

Oating  a  propeller  is  always  done  at  the 
hub,  but  there  are  two  ways  of  doing  it. 
One  is  to  put  two  pop  gates  on  opposite 
sides  of  the  hub,  while  the  other  is  to  put 
the  gate  in  the  centre  of  the  core  and  have 
four  outlets  down  in  line  with  the  blades. 
The  latter  one  is  best,  because  each  blade 
receives  its  sliare.  the  iron  entering  all  at 
the  same  time  and  going  direct  to  the  thin 
edge  which  is  apt  to  not  run  on  so  heavy 
a  casting. 

In  making  a  core  of  this  kind  caution 
must  be  used  to  guard  against  the  core 
splitting  from  so  much  pressure  on  the 
inside.  This  can  be  overcome  by  binding 
it  Avell  Avith  heavy  wire,  but  a  better  way 
is  to  run  some  iron  rings  right  into  the 


Lower  section  is  empty  drag,  showing  vent  holes. 
Left  is  blade  pattern  in  drag.  Upper  sectioh  is 
finished  diag  with  pattern  lemoved.  Kight 
shows  cope  in  place. 

core  when  making  it.  When  the  mould 
is  all  bound  and  bolted  together,  sand  is 
rammed  between  the  blades  to  guard 
against  any  possibility  of  a  run  out.  A 
runner  basin  is  built  on  top  and  leading 
over  to  one  side  for  convenience  in  pour- 
ing-. Each  blade  has  a  flow-off  riser  to  it 
so  that  the  hard  pouring  which  is 
necessary  to  make  a  casting  of  this  kind 
run  sharp  will  not  cause  it  to  be  strained. 
Tlie  runner  is  kept  full  right  to  the  finish, 
and  then  when  pouring  ceases  the  risers 
chain  the  runner. 

These  are  the   fundamental  2orinciples 
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involved  in  moulding  a  casting  of  this  kind, 
and  other  work  besides  propellers  could 
he  moulded  in  a  like  manner.  The  iron 
plate  in  the  bottom  of  the  pit  is  not  an 
absolute  necessity,  but  it  is  an  atlvantage. 

Some  moulders  will  depend  entirely  on 
stakes  and  block  wedges.  If  an  iron 
plate  is  vised  it  can  be  made  in  various 
degrees  of  completeness.  Screws  siniilai' 
to  those  of  a  lathe  chuck  could  be  used, 
but  a  straight  slot  in  which  the  upright 
posts  are  moved  about  will  serve,  and  these 
can  be  made  secure  by  any  means  desired. 
The  whole  idea  is  to  get  four  moulds  in 
their  exact  place  so  as  to  get  an  exactly 
balanced  ])ropeller.    Some  means  must  be 


devised  to  place  the  flasks  in  such  a  way 
that  they  can  be  taken  away  and  returned 
to  the  same  place  from  which  they  were 
taken.  It  Avould  be  possible  to  dry  this 
mould  in  its  place,  in  which  case  it  would 
only  be  necessai  v  to  place  the  drag  ])art  so 
that  it  would  be  secure,  and  no  arrange- 
ment such  as  we  have  sliown  would  l)e 
called  for.  The  rest  of  the  moulding 
would  be  proceeded  witli  in  the  mainu , 
liere  described. 

Diving  a  mould  in  its  |)laoe  savours  of 
building  or  making — not  of  manufac- 
turing, but  there  are  foundries  where  no 
other  way  is  possible.  Drying  the  coi)e.'~ 
!s  easily  accomplished  even   though  the 


bottom  half  is  permanent.  If  no  oven  is 
available,  the  copes  can  be  placed  with  the 
face  downward  and  a  fire  built  under  them. 

It  might  transpire  that  a  blade  pattern 
and  spindle  is  available,  but  no  flasks.  In 
this  case  tlie  pattern  could  be  used  to 
advantage  in-building  a  loam  mould  com- 
plete, or  a  loam  bottom  with  dry  sand 
copes,  in  which  case  cope  flasks  would 
have  to  be  made.  Other  methods  of 
making  this  class  of  casting  include  that 
of  sweeping  a  loam  bottom  and  ramming 
u!i  dry  sand  copes,  and  also  making  a  com- 
plete loam  mould  without  any  cope  flasks 
by  bedding  bricks  into  loam  and  clamping 
them  tight  with  iron  straps. 


MILLING  IN  AN  ORDINARY 
LATHE. 

In  small  shops  where  the  number  of 
machines  is  limited  exceptional  methods 
have  frequently  to  be  adopted,  and 
machines  have  tO'  be  adapted  for  opera- 
tions for  which  they  were  not  originally 
intended.    This  article  is  a  description  of 
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Fio.  3. 


Fig.  2. 

how  an  ordinary  lathe  was  pressed  into 
service  as  a  milling  machine  with  satis- 
factory results,  both  as  to  time  required  to 
machine  parts  and  as  to  accuracy. 

Fig.  1  illustrates  a  spindle  with  a 
reduced  end  which  was  cut  off  a  hexagon 
rolled  bar  to  length  A.  The  reduced  end 
was  made  hexagonal  for  part  of  its  length 
as  shown.  The  milling  arrangement  was 
compargtivelv  simple.  A  piece  of  shaft 
was  first  reduced  to  suit  two  cutters  as 
shown  at  Fig.  2,  the  first  cutter  being  set 
against  the  shoulder  of  the  spindle,  after 
which  a  distance  piece  was  inserted  to 
ensure  the  correct  size  between  internal 
cutting  edges  of  cutters  and  the  distance 
collar  also  acted  as  a  depth  gauge,  the 
distance  between  outside  diameter  of 
collar  to  extreme  edge  of  cutters  being 
equivalent  to  the  length  of  bearing  Al  on 
spindle.  Fig.  1. 

The  cutter  bearings  were  turned  three 
ov  four  inches  longer  than  the  required 
length  to  enable  the  same  spindle  to  be 
used  for  various  sizes  in  a  similar  class  of 
work  with  the  renewal  of  a  new  distance 
piece  only.  Washers  could  be  used  to 
increase  the  distance  between  cutters 
in.«tead  making  a  new  piece. 

The  cutters  were  held  in  position  by  a 
round  nut  speciallv  nipde,  as  showm.  A 
keyway  was_  cut  the  full  length  of  the 
cutter  bearing  to  take  small  keys  or 
feathers,  thus  fixing  cutters. 

As  the  Inckinff  nut  was  round  it  served 
as  a  bearing  for  an  ordinary  lathe-steady- 
ing bracket,  thereby  taking  the  strain  ofF 


the  centre  pin  in  the  headstock,  the  nut 
being  screwed  up  tight  w'ith  a  hooped 
spanner,  eng*aging  two  holes  drilled  in 
nut.  Fig.  3.  Two  pieces  of  flat  bar  (the 
top  piece  being  smaller  in  width  than  the 
bottom  piece,  in  this  case  h  in.  less)  to 
allow  clamping  glands  to  grip  edges  when 
holding  bar'  in  position,  were  fixed  together 
with  a  liner  ^  in.  thick  betw'een  them, 
and  bored  to  suit  diameter  of  socket  in 
Fig.  G.  The  bars  were  separated  and  the 
top  half  cut  to  .suit  length  Y  of  socket, 
this  making"  it  easier  to  work  w-ith  and 
ensuring  a  better  glanding  down  while 
cutting.  This  half  was,  of  course,  a 
"  sliding  fit  "  between  the  edges  of  small 
clamping  glands.  The  two  halves  were 
then  squared  to  the  cutters,  and  the 
bottom  half  firmly  bolted  down.  An 
extra  gland  H  being  reqnired  to  cross  the 
ton  half  bar,  a  piece  of  flat  bar  was  cut, 
drilled,  tapped  and  fixed  in  position  and 
Oie  tapped  hole  continued  into  top-h:ilf 
bar  F.  As  it  was  necessary  to  give  a  certain 
amount  of  lift  in  the  too-half  bar,  the 
gland  H  was  fixed  ^  in.  higher  than  bar  F 
with  the  aid  of  collars,  or  washers,  upon 
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nuts  holding  bottom  glands.  Fig.  G 
shows  a  socket,  with  four  holes  equally 
pitched,  and  tapped  to  take  set  screws  to 
hold  the  hexagon  spindle  in  position. 
Three  slots,  equally  pitched  around  the 
r'irciimference  of  socket  were  cut,  these  in 
turn  engaging  a  small  lever  G  fixed  in  top 


bar  F  to  regulate  divisional  cutting ;  four 
of  those  sockets  were  made  to  enable  both 
latlies  working  constantly,  but  in  actual 
practice  three  were  all  that  were  required. 
The  working  operation  was  simple.  The 
hexagonal  spindle  was  first  cut  to  length 
A,  put  into  lathe  No.  1  (self-centring 
chuck)  and  "  trued  "  up  by  means  of  set 
screws  in  socket;  turned  to  reduced  dia- 
meter with  spindle  still  fixed,  when  the 
socket  is  transferred  to  lathe  No.  2,  slipped 
into  the  jig  and  the  lever  dropped  into  the 
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slot.  Handle  H  is  then  tig'htened  (half 
turn  only  being-  required).  The  job  being 
carried  in  either  automatically  or  by  hand 
if  no  cross-feed  is  installed  on  lathe,  until 
stopped  by  depth  gauge,  reversed  and 
operation  repeated ;  no  trueing  or  setting- 
up  whatever  is  required  in  lathe  No.  2. 
The  spindle  must  not  be  too  far  out  from 
socket,  as  it  is  inclined  to  spring  while 
being  milled  and  result  in  a  rougher  job. 
This  arrangement  can  be  used  for 
hexagons,  squaies,  etc.,  and  various  classes 
of  work  with  very  very  little  alteration, 
and  the  cost  was  small,  as  all  parts  were 
made  from  "scrap  "  usuallv  found  in  any 
engineering  shop,  with  the  exception  of 
the  cutters,  which  were  bought  in  from 
the  makers. 


SrrENTIFIC    DEM0NSTR.\rlON    ON    THE    ScREEN. — At 

the  Institute  of  Electi'ical  Engineers  in  London 
llii.s  week  a  number  of  kinematugrapli  films  illustrii- 
livt'  iif  recent  electrical  experiments  and  discoveries 
\v(  i  L'  shown,  and  an  explanatory  paper  on  one  of 
the  lilnis  was  I'pad  hv  Dr.  C.  C.  Oarrard. 


Electric  Power  on  the  Rivier.\. — It  has  been 
decided  tu  utilise  tlie  water  power  in  the  mountains 
un  the  Riviera  by  the  erection  of  a  large  power 
station.  Sixty  million  fi'ancs  will  liave  to  be  pro- 
vided foi'  utilising  two  water  falls,  one  at  Houcairon 
and  the  otlier  at  Saint  Etienne  de  Jinee  and  creel- 
ing the  necessary  machinery.  It  is  quit*  probable 
if  tliis  is  done,  that  this  district  will,  in  the  near 
future,  become  an  industrial  centre,  as  at  Grenobl"? 
and  other  localities  in  the  French  Alps,  where  large 
nianufacloi'ies  have  been  developed  through  the  use 
of  water  power.  If  is  intended  that  this  new  station 
will  supply  electric  current  to  Nice  and  otlier  towns 
on  the  Riviera, 
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dared  that  in  innuiiieiabile  cases  a  man 
would  be  better  off  if  he  weie  totally  un- 
employed and  in  receipt  of  Goiveinnient 
dole.  The  official  statement  said  :  "  These 
wages  expiess  the  degree  of  economic 
imbecility  to  which  the  Government, 
lliiough  its  lack  of  understanding  and 
policy,  has  reduced  this  great  national 
asset,  and  the  executive  are  approaching 
the  coalowners  with  a  view  to  joint  rejtre- 
sentations  to  the  Board  of  Trade  to  secure 
investigation  into  the  causes  of  the  present 
<i1uation  and  some  drastic  improvement.'' 

Shipbuilding  Contract  for  Birkenhead. 

The  news  that  Me.ssrs.  Alfred  Holt  & 
Co.,  Liverpool,  have  placed  an  order  with 
Messis.  Oaniniell,  Laird  &  Oo.  Ltd.,  Bir- 
kenhead, for'  an  11,0(K)  ton  twin-screw  tur- 
bine conipo'site  cargo  and  passenger  boat, 
will  l)e  gladly  received  at  Merseyside.  Tlic 
vessel,  which  will  be  used  for  Far  Eastern 
trade,  is  stated  to  be  the  first  placed  b\ 
Messrs.  Alfred  Holt  &  Co.  at  Biikenheaii, 
and  it  must  be  particularly  gratifying  to 
all  those  connected  with  the  trade  of  the 
jNIersey  port  that  one  of  our  most  promi- 
nent shipowiiing  companies  has  been  able 
to'  see  its  way  to  place  an  important  order 
on  the  Mersey,  especially  at  a  time  when 
emjiloyment  for  men  engage^d  in  the  shi})- 
luiilding  trades  in  tlie  district  is  so  badly 
needed . 

America's  Trade. 

Mr.  J.  D.  Bedson,  the  well-known 
authority  in  steel  and  iion  trade  circlt>s, 
addressed  the  Manchester  Uotarians  on  his 
recent  visit  to  the  worlds  of  Canada  and 
U.S.A.  He  stated  that  trade  in  America 
is  just  as  bad  as  it  is  here,  and  half  tlie 
works  are  only  working  half  time— some 
not  at  all.  Mi.  Bedson  is  of  the  opinion 
that  the  development  in  some  of  the  wor'ks 
is  alone  worth  going  to  America  to  see. 
In  some  parts  works  co'uld  luoduce  8,000 


of  the  wagons  by  gravitation.  For  tlie 
loading  out  of  the  briquettes  a  private 
wharf  is  available,  together  with  two 
jetticvS,  wliereby  ships  of  large  tonnage  can 
go  alongside,  the  fuel  being  loaded  from 
a  fuel  storage  stage  by  means  of  electric 
cranes. 

Particular  attention  has  ])een  given  to 
means  for  the  production  of  high-class  fuel 
and  to  variation  of  the  analysis  or  blend  to 
suit  different  reciuirements.  By  the  manu- 
facturers of  such  fuel  the  value  of  the 
small  coal  used  is  increased  to  above  the 
value  of  the  large  coal  from  which  it 
results.  The  output  ^capacity  of  these 
great  works  will  eventually  be  aliout 
1,500,000  tons  per  annum,  and  about  half 
that  capacity  plant  is  already  availalile  for 
()l)eration. 

Protest  Against  Overtime. 

,\bout  2,000  unenj [doyed,  re])resent ing 
the  various  branches  of  the  unemployed 
workers'  movement  throughout  Tjondon, 
demonstrated  outside  the  Amalgamated 
Kngineering  Vnion  heudciuarters  to  protest 
against  the  ballot  now  being  taken  and 
the  recommendation  of  the  executive 
council  to  accept  overtime  at  the  discretion 
oi"  emploj-ers.  Five  of  the  number,  all 
members  of  the  A.lvU.,  were  received  as 
a  deputation  inside  the  head([uarters. 

The  interview  between  the  deputa- 
tion of  unemployed  and  the  Amalgamated 
I'.ngineering  Union  lasted  just  (!ver  an 
hour.  .Vt  the  close  the  deputation  slated 
lliat  they  had  met  Mr.  J.  T.  Brownlie, 
piesident  of  the  union;  Mr.  A.  H. 
t^methurst,  general  secretary;  and  some  of 
the  tru.stees.  But  they  were  unable  to 
meet  the  executive  council.  They  put 
forward  their  case,  and  it  was  replied  to  b.y 
Mr.  Brownlie.  The  only  satisfaction  they 
could  obtain  was  that  they  were  told  their 
case  would  be  jdaced  before  the  executive 
council  wlien  it  met. 


Los<;  to  Engineering  Firm. 

The  death  of  the  Hon.  Edward  Chris- 
tian Kitson  will  be  a  great  loss  to'  the 
engineering  firm  of  Kitson  &  Co'.  Ltd.,  of 
which  he  was  chairman.  He  was  in  his 
49th  year,  and  had  risen  to  his  piesent 
j)Osition  hv<m  being  an  apprentice. 

Steel  Works  Reopening. 

Considerable  satisfaction  was  felt  in 
:  Glasgow  when  it  was  learned  that  the 
Lanaikshire  Steel  Co.'s  works  at  Mother- 
well are  to  be  reopened  shortly.  These 
j  works  have  been  closied  for  over  a  yeai', 
.'  and  when  times  were  normal  almost  3,000 
.  men  were  employed.  While,  to  begin  with, 
'  it  is  not  expected  that  anything  like  this 
3  number  will  be  employed,  still  the  pros- 
ipects  are  encouraging. 

!  Zeppelin  for  U.S.A. 

)  German  engineers  and  wcnkpeojde  liave 
(commenced  the  constnutidii  of  a  dread- 
)  nought  Zeppelin  for  the  Amciican  navy. 
'  The  new  airship,  which  will  be  the  largest 

in  the  world,  will  be  completed  in  six 
ij months.  A  portion  of  tlie  raw  materials 
I'is    being    supplied     by     America,  and 

American  oflicers  will  study  tlie  construc- 
i'  tiou  carefully.  The  dimensions  of  the 
:  motors  and  the  probable  speed  is  to  be  kept 

secret. 

Institution  of  Civil  Engineers. 

The  following  awards  have  been  made 
by  the  Council  of  the  Institution  of  ('ivil 
j  Engineers  upon  students'  papers  read  in 
[London  or  before  local  associations  during 

the  session  1919-20  and  lf»20-21:  — 
I     The  James  For  rest  medal  and  A.  Millei 
If  prize  to  II.  D.  Gould,  Manchester;  the 
■Tames  Prescott  Joule  medal  and  A.  Miller 
''prize  to  J.  E.  Uumbleton,  Birmingham; 
Miller  prizes  to  Henry  Fowlei'  and  G.  II. 
■Tlumplirevs,  both  of  Manchester,  and  J. 
^M.  Bain,  J.  T.  Chalk,  K.  T.  Spencer,  and 
-E.  A.  Pliillipson,  all  of  London. 

|A  Shipping  Purchase. 

'  The  Official  Receiver  has  sanctioned  the 
hmrchase  of  eight  vessels  by  Sir  Walter 
|-Ilunciman's  group'  from  the  Westeiii 
|Counties   Shipping   Co.      Although  Sir 

I* Walter  has  refused  to  indicate  the  price 
;of  the  vessels  resold  to  him,  he  admits  tlu^v 
are  cheap,  and  that  the  cost  of  insurance 
'alone  will  enable  them  to  run  the  vessels 
when  other  heavier  capifalised  vessels  are 
running  at  a  loss  and  laid  u]>.  The 
'deadweight  of  the  vessels  rebought  langes 
^from  5,500  to  7,800  tons,  while  the 
iiaggregate  tonnage  of  the  eight  is  about 
.52,000. 

Miners'  Federation  President. 

At   the   Miners'    Federation  executive 

jiieeting  recently  held  in  London,  it  was 
-lated  that  the  vote  of  the  districts  was 
l(ir  the  al!oliti<m  of  the  office  of  a  full 
lime  isresident  and  in  favour  of  a  part- 

i  ime  ])resident  to  be  elected  each  year. 

jn  the  meantime,  Mr.  Heibert  Smith  will 
•ontinue  to  act  as  chairman  until  a  presi- 
lent  is  appointed.  The  extremely  low 
vages  which  are  now  being  paid  in  many 

!  listricts  wei'e  mentioned,  and  it  was  de- 


tons  i)er  week  against  1,000  tons,  which 
is  considered  a  big  figure  in  this  country. 
Cbmi)ariiig  the  i)ioductio'n  of  pig  iron  in 
1913,  he  said  Ameiica  produced  30  niillion 
tons  against  Gi'eat  Britain's  10  millions. 

New  Works  in  South  Wales. 

^'ery  large  works  have  just  been  coni- 
jileted  in  South  Wales  for  the  manufac- 
ture of  i)ateiit  fuel,  otherwise  coal 
briquettes.  The  briquettes  mostly  manu- 
factured in  South  Wales  are  of  large  size, 
in  view  of  export,  and  varv  in  weight  from 
10  1b.  to  as  much  as  20  lb.  The  ^markets 
for  this  fuel  are  not  only  European 
countries,  but  as  far  afield  as  Soutli 
America,  where  it  is  in  demand  for  loco- 
motive requirements.  Special  features  of 
these  new  works  include  the  treatment  or 
]ireparation  of  the  coal,  embracing  wash- 
ing, drying,  blending  and  mixing.  The 
briquette  presses,  it  is  stated,  are  also  of 
greater  unit  cajiacity  than  those  previously 
used. 

Important  facilities  have  been  provided 
for  the  intake  and  storage  of  different 
classes  of  coal,  which  has  involved  the 
construction,  of  extensive  sidings,  and 
which  are  arranged  for  automatic  handling 


Oil  Contract  for  Elder  Dempster. 

The  Washington  Shijiping  lioard, 
although  submitting  the  hiwest  bid  foi' 
the  transport  of  750,000  cases  of  case  oil 
from  the  port  of  New  York  to  West  Africa, 
has  lost  the  contract  to  a  British  firm, 
stated  to  be  Flder  Dempster  &  Co. 

In  shi])])ing  circles  it  has  been  generally 
reported  that  the  British  line,  in  spite  of 
the  meteoric  rises  in  freight  rates  during 
tlie  war,  did  not  advance  the  rates  in  jiro- 
l)ortion.  For  many  years  J^lder  Dempster 
has  been  maintaining  the  service  to  West 
Africa  and  giving  a  reliable,  regular 
service.  While  it  cannot  be  confirmed 
here,  it  is  reported  that  the  successful 
line  in  making  its  bid  for  the  case  oil  con- 
tiact  stipulated  that  it  would  have  to  carry 
all  or  none  of  the  company's  business. 
The  Shipping  Board  is  known  to  have  been 
making  an  effort  to  obtain  at  lea.«t  50  per 
cent  of  the  African  business. 

The  extent  to  which  the  American  line 
underbid  the  British  for  the  case  oil  C(Ui- 
tract  has  not  been  disclosed,  although 
officials  of  the  Emergency  Fleet  Cori)ora- 
tion  state  that  the  oil  company  admitted 
the  United  States  tender  was  lower. 
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How  Other  Industries  Stand. 


THE  METALLURGICAL  SITUATSON 
IN  FRANCE. 

Tile  improvement  whicli  for  some  time 
has  been  noticeable  in  the  metallurgical 
industries  in  the  Lyons  district  continues. 
The  construction  of  machinery  is  being 
aided  by  the  demands  for  the  installation 
of  power  stations  along  the  Rhone  and  its 
tributaries.  The  orders  given  by  railway 
companies  for  locomotives  and  rolling 
stock,  and  for  repairs  to  material,  have 
recently  been  so  numerous  that  certain 
works  are  shoi't  of  skilled  hands.  On  the 
other  hand,  the  position  in  the  machine 
tools  industry  is  still  anything  but  satis- 
factoi'y. 

An  improvement  is  remarked  in  the  con- 
struction of  machines  for  the  cardboard 
and  paper  industries,  and  one  establish- 
ment, whicli  specialises  in  the  construction 
of  in.^tallations  for  slaughter-house  and 
refrigerating  warehouses,  is  seeking 
skilled  hands. 

Metallurgical  works  are  profiting  by  the 
resumed  activity  of  the  chemical  indus- 
tries, which  are  ordering  new  vats  and 
reservoirs,  but  the  situation  in  the  boiler 
trade  is  regarded  as  serious.  Cast  iron  and 
steel  foundries  are  receiving  a  certain 
number  of  orders,  and  although  fewer 
workers  are  employed  than  in  a  normal 
period,  work  is  active.  Copper  foundries 
are  also  more  active,  the  tap  industry 
having  improved  considerably. 

Motor  car  construction  maintains  its 
activity  as  far  as  luxuiy  cars,  tourist  cars 
and  small  industrial  cars  are  concea-ned, 
but  business  in  the  big  lorries  is  very 
slack.  One  important  establishment  is 
closing  its  Lyons  works  and  dismissing  its 
personnel.  Orders  are  being  received  in 
the  rlecti  ical  industry,  and  skilled  workers 
are  lacking  in  cevfoin  categ'ories.  At  Ville- 
franche-sur->Saone,  motor  car  construction, 
machinery  works  and  foundries  are  all 
active,  and  at  Givors  the  machiueiy 
industry  is  normal  and  the  glass-making 
industry  shows  some  improvement. 

The  delay  in  the  delivery  of  industrial 
coke  by  Germanv  and  the  disturbance  to 
trade  caused  by  the  German  railway  strike 
have  had  a  serious  effect  on  the  metallur- 
gical industry  of  Loivaine.  A  certain 
number  of  works  at  Thiouville  d'Hayange 
and  Hagondage  have  been  obliged  to 
allow  their  furnaces  to  cool. 

As  regards  the  general  situation  in 
France,  it  is  estimated  that  40  per  cent  of 
the  blast  furnaces  are  working.  The  pro- 
posed electrification  of  the  P.L.M.  and 
Orleans  railwavs  is  likely  to  provide  work 
for  the  metallurgical  trade  during  the 
coming  year,  since  something  like  2,000 
ele;'tric  locomotives  will  be  needed,  and 
the  erection  of  power  stations  and  the  con- 
struction of  the  transmission  sy.stem  will 
provide  employment  for  many. 

^  According  to  figures  reproduced  in  the 
French  Press  the  total  jnoduction  of  iron  in 
France  in  1921  was  2.074,7-32  tons,  as 
comnared  with  3,265,200  tons  in  1920  and 
5,207,197  tons  m  1913.  With  regard  to 
steel  the  1921  figures  are  given  as 
2,602,800  tons  as  compared  with  2,914,800 


Ions  in  1920  and  4,686,866  tons  in  1913. 
Thus  the  reduced  activity  in  France  is  not 
as  considerable  as  in  Belgium,  while  the 
production  is  only  34'7  per  cent  of  the 
1913  production  and  cannot  be  compared 
with  tlie  situation  in  Great  Britain,  where 
the  production  of  iron  is  roughly  a,  quarter 
of  the  1913  production.  The  situation  of 
France  may  be  regarded  as  satisfactory, 
since  the  only  country  whore  production 
has  increased  is  Germany,  where,  accord- 
ing to  the  same  estimates,  the  production 
of  iron  passed  from  7,000,000  tons  in  1920 
to  8,000,000  tons  in  1921,  and  that  of  steel 
from  8,400,000  tons  in  1920  to  9,400,000 
tons  in  1921. — Renter. 

MACHINE  TOOL  TRADE, 

At  the  annual  dinner  of  the  Keighley 
Association  of  Engineers,  Mr.  Arthur 
Smith  dealt  with  the  position  of  the 
nia  chine  tool  trade  in  that  district. 
The  immediate  cause  of  depression 
in  many  branches  of  the  engineering 
trade,  he  said,  was  the  large  surplus  of 
stocks  produced  during  the  war  period  and 
the  great  fall  in  the  oidinary  demands 
that  they  were  accustomed  to  look  for  in 
ordinary  times.  During  the  war,  the 
machine  tool  industry  was  treated 
differently  froan  other  industries,  for  sel- 
ling prices  were  fixed  and  controlled  in 
■luly,  1915,  and  if  a  firm  charged  any- 
thing over  the  piice  allowed  the  difference 
had  to  be  refunded  to  the  customer.  "  I 
believe  that  this  was  illegal  and  sliould 
not  have  been  in  force,"  said  Mr.  yniith. 

Another  jioint  was  that  each  firm  was 
alloAved  to  iclain  its  average  profit  plus 
20  per  cent,  whicli  meant  that  a  firm 
making  a  pro'fit  of  £'1,000  per  vear  was 
allowed  £1,200,  the  balance  of  the  profit 
being  taken  by  the  Government.  This  was 
neither  just  nor  rpa^nnable,  for  firms  were 
running  their  pla-  is  night  and  day,  and 
the  allowance  would  not  cover  depre- 
ciation. 

Thus,  the  Government  took  out  practi- 
cally all  the  money  and  left  firms  with 
worn-oiit  machinery.  When  the  war  came 
to  an  end  the  Government  held  millions  of 
pounds'  worth  of  stocks  which  it  threw 
on  the  market  at  values  not  much  better 
than  scrap  price.  This  had  been  disastrous 
to  the  tool  trade  and  many  other  branclies 
of  engineering,  and  they  were  all  suffer- 
ing from  the  loss  of  orders  which  would 
have  come  their'  way  1iad  it  not  been  for 
the  throwing  of  these  stocks  on  (lie  market. 
Efforts  to  take  the  matter  uj)  had  evidently 
liad  no  effect,  "  and,"  added  Mr.  Smith, 
"the  Government  prcfcis  paying  out-of- 
work  doles  to  finding  employment  for  the 
men." 

In  addition  to  this  cause,  there  was 
another  fact  which  they  should  reognise. 
So  long  as  there  were  two  or  three  hun- 
(li  ed  million  people  who  were  moTe  or  less 
out  of  the  markets  of  the  world  owing 
to  unsettled  political  oo'uditio'ns,  lack  of 
transport,  and  the  shocking  way  in  which 
the  national  finances  were  controlled,  it 
was  not  surprising  that  trade  should  be 
bad.  Russia,  with  its  150,000,000  people, 
was.  unable  to  send  out  corn,  foodstuff's, 
and  raw  niaterial  to  all  parts  of  tlie  world 


as  it  did  before  the  war,  or  buy  in  ex- 
change machineiy,  clothing,  and  other 
articles.  They  could  not  buy  nitrates 
from  Chile,  and  consequently  the  Chilean 
merchant  could  not  buy  clothing  from 
Bradford.  The  same  argument  was  also 
true,  in  a  greater  or  less  degree,  in  rela- 
tion tO'  countries  like  Serbia,  Austria  and 
Turkey. 


CORRESPONDENCE. 


INCOME  TAXPAYERS'  SOCIETY. 

To  the  Editor  of  Enginekiung  Wokld. 

Sm, — Some  six  months  ago  I  agreed  to  act  as 
president  of  the  Income  Taypayers'  Society  because 
i  teel  convinced  that  a  very  strong  and  representa- 
tive organisation  of  income  taxiDayers  is  at  the 
present  tniie  essential  for  the  protection  of  their 
interests  and  tlie  maintenance  of  their  rights  under 
tlie  Income  Tax  Acts. 

Income  tax,  towards  which  only  about  2,450,000 
people  contribute  an  annual  amount  approximating, 
wiiii  super  tax,  to  £400,000,000,  is  the  nation's  most 
prolific  .source  of  revenue.  It  is  a  direct  tax, 
brougliL  huiiic  so  intimately  to  all  income  taxpayers 
that  iL  IS  only  reasonable  that  they  should  have  an 
organisation  through  which  they  can  make  them- 
selves heard  as  to  the  incidence  and  administration 
of  the  tax.  It  is  to  give  the  income  taxpayers  this 
voice  that  the  society  has  been  formed  and,  I  am 
glad  to  say,  it  has  already  accomplished  much 
useful  work. 

Although  it  was  the  intention  of  those  who  intro- 
duced the  tax  that  the  income  taxpayers  themselves 
should  administer  its  assessment  and  colieciion, 
there  is  a  well-defined  tendency  to  drift  towards 
a  State  administration  by  a  gradual  transfer  of  the 
rights  and  privileges  of  the  income  taxpayer  to  a 
Government  department.  To  resist  this  tendency-  is 
one  of  the  first  aims  of  the  society. 

It  must  be  remembered  that  with  income  tax,  Cs. ; 
super  tax,  up  to  6s.,  these  taxes,  combined  with 
death  duties,  practically  ab.sorb  the  whole  of  the 
income  of  a  man  who  has,  by  30  or  40  years  of  hard 
work  and  self-denial,  accumulated  what  may  be 
called  a  fortune. 

In  addition  to  this,  we  have  the  extraordinary 
arrangement  that  super  tax  is  levied  on  the  income 
tax  paid.  Thus,  a  man  with  £4,000  a  year  is 
mulcted  in  income  tax  of  £1,200,  leaving  him 
£2,800,  but  he  pays  super  tax  on  the  4,000. 

This  country  will  never  recover  its  pre-war 
predominance  in  trade  and  industry  if  the  inhabi- 
tants are  not  to  be  permitted  to  save,  and  if 
practically  the  whole  of  tlieir  income  is  swailowed 
up  in  the  defence  and  administration  of  the  country 
and  in  other  spending  departments  of  the  Govern- 
ment. 

The  society  hopes  from  time  to  time  to  undertake 
approved  test  cases  on  behalf  of  its  members  on 
matters  of  principle,  and  to  aid  the  income  tax- 
payers generally  by  endeavouring  to  remove  injus- 
tices by  Parliamentary  action.  Everything  tending 
to  lessen  hardship  and  to  assist  the  smooth  working 
of  the  income  tax  will  receive  the  fullest  support  of 
the  society. 

The  society  provides  income  taxpayers  with  a 
strong  central  organisation,  quahfied  to  give 
disinteresed  advice,  .md  affords  them  an  oppor- 
tunity of  being  heaul  ■  It.  ,  ively. 

The  measure  of  liir  .-may's  influence  must  b( 
largely  dependent  upon  the  number  of  its  members. 
In  order  that  the  advantages  offered  bv  the  society 
may  he  equally  within  the  reach  of  the  "small  incoim 
tax|.)ayer  as  well  as  the  large,  the  annual  snbscrip 
tion  has  been  lixed  at  the  purely  nominal  sum  of  :— 

Individuals   ]   jg. 

Corporations  and  firms    £1  Is. 

I,  therefore,  ask  all  income  taxpavers  in  tin 
kingdom  to  support  me  bv  becoming  ■members  oi 
the  society. 

I  am  glad  to  .state  that  the  Right  Honourabl, 
Uird  Decies,  P.O.,  has  consented  to  act  lionorar\ 
director,  and  Su-  Wm,  Treloar,  Bart.,  as  honoraiA 
treasurer. — I  am,  yours  truly. 

Yours  truly, 
Iddesleigh  House.  Inchcape, 

Caxton  Street,  President. 
Westminster,  S.W.I.     Jannaiy  5,  1922. 
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NEWCASTLE-ON-TYNE. 

(Fkom  Our  Own  Correspondent. ) 

Tliere  are  one  ov  two  siyiis  on  t]u>  liorizon 
of  industrial  iiniiroveiuejil  on  'I'vne^iile  to 
be  recoided.  In  the  first  place,  though 
lio  sliipl)uildin<4'  orders  have  been  pbu  ed, 
there  are  .several  for  shiprepairiug,  and 
among'  them  are  a  number  of  vessels 
damaged  in  the  recent  heavy  storms. 
There  is  a  more  cheerful  tone  in  the  ircm 
market  as  a  result  of  another  cut  of  10s. 
])er  ton  off  Nos.  1  and  8  (Cleveland  foundry 
ii  on. 

The  Cunard  peojjle  have  ordered  ;i 
spacious  liallroom  to  be  in(duded  among' 
the  innovations  on  board  their  crack  liner 
the  Berengaria  (ex  Imj>erator),  which  is 
now  being  converted  from  coal  1o  oil  burn- 
ing on  the  Tyne,  and  Turkish,  swimming 
and  electric  l)aths,  aswell  as  a  gymnasium, 
are  being  included  in  its  fittings. 

The  Electric  Loconu)tion  &  Foundry 
Co.,  of  (xateshead,  have  obtained  a  con- 
tract for  an  electric  storage  battery  loco- 
motive for  the  (jlasgow  Corporation. 

An  extraction  iilant  that  promises  to  he 
of  considerable  value  has  been  installed  at 
the  Asliington  Colliery  for  the  extraction 
of  usable  coal  frtmi  colliery  waste.  The 
machinery  takes  all  the  waste  and  duff  by 
means  of  an  endless  belt  through  a 
crusher,  and  thence  by  an  elevator  to  the 
screens.  The  oversize  from  the  screens  is 
also  crushed  by  rolls  and  returned  to  the 
same  elevator  for  rescreening.  The  flota- 
tion machine  consists  of  a  series  of  nine 
boxes,  each  orf  which  is  fitted  witli  a  four- 
bladed  propeller  on  a  vertical  shaft,  which 
.serves  to  mix  the  coal  water  and  a  little  oil 
for  the  purposes  of  flotation.  This  produces 
a  frotli  containing  tlie  recoverable  coal 
which  is  then  mechanically  removed,  the 
shale,  brasses  and  otlier  foreign  bodies 
running  to  waste.  One  hundred  tons  can 
be  dealt  with  daily. 

Cleveland  iron  ore  miners,  who  have  just 
bad  their  A\  ages  reduced  by  25  per  cent  on 
basic  rates,  are  to  be  asked  to  accept 
an  eight-hoxir  day  next  April,  witli 
-19  hours  a  week  for  surface  workers,  as 
against  46J  liours  now  worked  by  the 
latter.  As  an  alternative  the  Cleveland 
mineowners  press  for  a  reduction  of  wages 
equivalent  to  the  payment  for  tlie  extra 
liours  the  /  desire  tbe  men  to  work. 

The  Middlesl)i(iugh  (^or))()ration,  who 
wanted  a  hopper  barge  for  disposing* of  tbe 
town's  refuse,  asked  for  estimates,  and  the 
lowest  came  from  Holland,  but,  in  order 
to  encourage  local  industries,  tbe  tender 
of  £6,000  of  Messrs.  Ricliardson,  Duck  & 
Co.    Tjtd.,     of    Tliornaby-on-Tees,  wa.^ 


[FROM  CORRESPONDENTS  AT  HOME  AND  ABROAD. 

accejjted.  It  was  stated  l)y  those  who 
oj)]josed  the  ))lacing  of  a  contract  last  vear 
that  the  lowest  tender  then  wa>  £f),8'00. 

The  Boilermakers'  Society,  too,  has  an 
unsatisfactory  tale  to  unfold;  tbe  last 
monthly  return  shows  ^i''5,'i89  members 
idle,  a  very  black  record  for  a  skilled  trade. 
The  society's  expenses  for  December 
totalled  £l.'i<S,541,  as  against  f8S,269  for 
tlie  preceding  nnjiitli.  The  caiididates  for 
the  ))osition  of  Manchestei-  delegate  for 
this  society  are  Mr.  .J.  H.  Cox  and  Mr. 
•T.  Wardleworth,  A'otes  for  wliich  will  ))e 
taken  l)y  ballot  at  the  Febiuaiy  nujiitlily 
meet  in<i'. 


SHEFFIELD. 

(From  Our  Own  Correspondent. ) 

riie  outstanding  and  stiiking  fact  of  tlie 
moment  is  that,  while  Sheffield  i^ 
crippled  by  the  "naval  holiday,"  on 
(jreat  Biitain's  part,  the  .Tai)auese  contract 
for  the  big  ships  with  16-in.  guns  that  is 
in  Vickers'  hands  is  being  pushed  on  Avitb 
almost  fevei'isli  haste.  There  is  no  can- 
cellation. At  tbe  same  tijne  Hadfiehls 
(Newhall,  Hecla  AVorks)  are  particularly 
de])emlent  on  shell  orders  foi  American 
ami  Jaiianesc  guns  to  keep  thenr  going.  It 
is  undcisiodil  that  the  orchis  will  last  until 
Easter;  and  then  wliat,  goodness  only 
knows  y 

A  .lapanese  naval  ofiicer  with  whom  I 
have  chatted  tells  me  (hat  Japanese? 
"swear  by  Hadfield  and  his  shells,"  and 
if  it  were  altogether  a  practical  pioposition 
he  thinks  that  no  other  would  supjdy  shells 
foi-  -Tapatie-ie  guns.  The  enormous  number 
of  IG-in.  that  the  C^nited  States  liave 
actually  taken  since  the  armistice  shows 
that  they  too  pin  exceptional  faith  on  the 
Sheffield  speciality. 

In  well-informed  circles  it  is  stated  that 
Sir  George  Buekliam,  one  of  the  ablest 
technical  men  of  the  directorate  of 
Vickers  Ltd.,  is  likely  tio  be  transferred  to 
act  as  a  director  in  connection  with  the 
River  Don  Works  at  Sheffield.  He  is  one 
of  tbe  world's  greatest  ordnani'e  authori- 
ties. The  principal  fact,  however,  is  that 
this  is  an  indication  of  the  ])uttiirg  into 
practice  Oif  the-  gT'eat  coinpany's  reorgauisa- 
lion  scheme  to  meet  the  changed  conditions 
of  industry  whicli  "  luival  holidays  '"  mean 
for  them  ;  especially  in  Sheffield,  where 
the  industry  has  been  built  on  a  base  of 
a]  niament  manufactures. 

With  the  ([uickened  interest  that  has 
drveb)|ied  in  ^tainle.ss  steel  and  iron — and 
the  prospects  of  big  trade  when  the  trade 
levi^  al  comes — it  is  notable  that  the  first 
litigation  connected  with  the  discoverv  of 
this  in\-aluablc  matei  lal  is  in  view.  Some 


foui  yeais  ago  the  Ameiican  Stainless 
Steel  ('o.  was  formed  at  Pittsburg  out  of 
leading  American  conipariies  to  woik  the 
Fiith-Brearley  (Sheffield)  patents  from  the 
jiarent  Englisli  company.  jS^ow  the  Pitts- 
burg Co.  is  about  to  institute  jjroceedings 
against  the  Liidlam  Steel  Co.  for  infringe- 
ment of  their  rights,  and  Mr.  Harry 
Brearley,  the  inventor,  is  Jiow  in  America 
in  connection  with  the  case.  The  parent 
company  is  intere>ted  only  as  the  sellers  of 
"  riglits  "  in  various  paits  of  the  Avorld. 


BIRMINGHAM. 

(From  Our  Own  Corrk.spondent.) 

The  outlook  in  connection  witli  tlie 
industry  in  Birmingham  continues  to  ])e 
black;  indeed,  there  has  been  (juite  an 
appreciable  increase  in  the  unemployment 
figures.  Mr.  Alex.  Pamsay,  the  chairman 
of  the  Engineering  and  National 
Employers'  Federation  foi'  the  Midlands, 
says,  in  response  to  an  enquirv,  that  the 
outlook  cannot  be  said  to  be  promising, 
and  nothing  that  lias  occurred  during  the 
week  has  made  the  ])rospects  moie 
alluring. 

There  is  scant  news  in  regard  to  con- 
tracts. None  of  the  big  engineering  firms 
seem  to  have  received  substantial  orders 
of  late.  T'lie  B.S.A.  Co.  arc  making  a 
huge  numh-er  of  small  motors  for  gramo- 
[ihones,  but  that,  of  course,  is  only  a  minor 
commission  for  such  a  firm. 

This  firm  are  also  doing  fairly  well  in 
regard  to  motor  c.vcles  and  jiedal  c.vcles, 
and  trade  in  these  seems  likely  to  imjuove. 
It  is  in  the  heavier  work  that  the  firm  are 
so  slack,  and  it  is  impossible  to  say  when 
the  turn  will  come  theie. 

The  Engineering  and 
Emplo.V'crs  (Birmingham  and 
hampton  area)  have  just  given 
the  trade  unions  concerned  that  it  is  their 
intention  to  reconsider  the  wages  of  youths 
and  beys,  and  also  of  women.  There  was 
a  conference  during  the  week  in  regard  to 
the  earnings  of  youths,  but  a  .similar 
gathering  in  regard  to  women's  wages  will 
be  convened  at  a  later  date. 

The  writer  learns  from  a  Tjabonr  source 
t  hat  as  recently  as  April  of  last  year  rather 
substantial  cuts  were  made  in  the  wages 
of  boys.  The  reduction  made  in  women's 
wages  were  also  fairly  substantial.  With- 
(mt  doubt  the  imions  concerned  are  very 
much  exercised  in  their  minds  over  the 
liosition.  The  employers,  on  the  other 
hand,  quite  frankly  say  that  they  are 
helpless  in  the  nmtter.  Unless  they  get 
costs  of  every  kind  down  thev  cannot  com- 
pete with  foreign  rivals,  and  even  though 
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there  liave  beeii  reductiuus,  the  wagi- 
rates  are  slill  verj-  high  a.s  compared  with 
those  ruling'  prior  to  the  war. 

In  conver.sation  witli  tlie  head  :if  a  fiiin 
engaged  in  the  constructional  enuiin  i  i  ing 
trade,  I  learned  that  there  is  considei  ably 
nvore  doing  than  there  was  a  few  nicnths 
ago.  Not  only  are  there  far  more 
enquiries,  hut  actual  business  is  being 
jdaeed,  and  the  tirni  in  (juestion  are  hnjiing 
to  show  to  advantage  again  at  the  British 
Industries  Fair,  and  also  lo  have  an  ai  ^ual 
working  process  staged  at  the  I'caiiidiy 
Exhibition  at  Bingley  Hall  later. 

This  latter  exhibition  promises  to  be  one 
of  excei^tonal  importance,  and  the  wliole 
of  the  space  available  will  be  tilled.  The 
British  Industries  Fair  (Birmingham),  at 
Castle  Bromwich,  also  promises  well  so 
far  as  exhibits  are  concerned.  What  the 
amount  of  business  done  will  be  depends 
upon  the  extent  to  whicli  tiade  improves 
in  t]i(>  nn^antime. 


BARROW. 

(From  Ouh,  Own  CoEREsroNDENT.) 

llie  preliminaries  in  connection  with 
the  proposal  to  introduce  an  industry  fur 
the  mass  ])roduction  of  motor  cars  into 
Barrow  are  about  to  reacli  an  important 
stage.  Since  last  week  one  has  been  able 
to  ascertain  that  the  impulse  under  the 
proposed  enterprise  is  local,  and  that  it  is 
legarded  as  ottering  such  nossibilities  that 
should  matters  materialise,  it  is  not 
likely  to  be  .short  of  .substantial  financial 
l)acking.  In  the  course  of  emiuiries  tliat 
I  have  nnide  it  was  pointed  out  to  me  tlial 
there  are  suitable  premises  available,  and 
that  the  only  point  on  which  there  was 
any  great  amount  of  doubt  was  as  to 
whether  local  organised  labour  would  view 
with  favour  the  conditions  involved  in 
mass  iDroduction  work.  A  representative 
of  the  Amalgamated  Eng-ineering  Union, 
however,  points  out  that  his  organisation 
has  no  national  policy  one  way  or  another 
towards  ma.^s  production,  and  that  the 
I'ank  and  file  of  the  trade  unionists  \\  ()uld 
wtlcome  any  new  industry  so  long  as  it 
atforded  them  employment  without  intriiig- 
itig  general  trade  union  principles.  The 
subject  has  been  under  discussion  bv  th(> 
District  CVnnmittee  of  the  A.E.IT.,'  and 
they  are  awaiting  a  conference  of  all  the 
interests  concerned,  where  it  is  hoped  that 
the  proposal  may  be  explored  and  discussed 
in  a  hel]>ful  spirit.  iSuch  a  con !(  i  eioc  is 
aboiit  to  take  place,  and  one  is  given  to 
enderstand  tliat  the  i))'!is])ect  is  vt  ry 
jiromising. 

Bu.siness  in  the  AN'est  Coast  iron  trade 
is  not  jjicking  up  at  the  rale  which  wr.s 
anticipated,  but  hone  of  ihe  proximity  of 
better  things  is  still  stioiig.  At  present 
.several  of  those  furnaces  in  blast  are  simply 
prodncing  for  stock.  Continental  trade, 
as  well  as  orders  from  the  Midlands  ami 
South  Wales,  are  very  scarce  indeed,  l)ut 
Scotland  is  consuming  a  material  propor- 
tion of  output.  Bessemer  mixed  numl)ers 
at  £5  Ss.  Gd.  at  works  still  fail  to  indnce 
forwai'd  buying. 

With  matters  still  bad  in  the  steel  trade, 
ilie  following  reduced  prictes  are  announced 
at  Barrow  :  Heavy  rails,  from  £T1  to 
£9  10s.:  light  rails,  frou)  £18  to  £11: 
bdlets,  fiuni   £9  U,-;.   t.,    fft  lOs.  :  boiler 


plates,  from  £1()  to  £14  10-.  Ship-pdates 
are  unaltered  at  £10  lOs. 

The  lanuarv  ascei  tainmeni  of  llic 
selling  price  (if  mixed  numbers  hematite 
pig  iron  .shows  a  drop  of  15s.  Id.  iier  ton 
to  £5  4s.  Sd.  I^ide)-  I  he  sliding  scale 
arrangement  the  wages  of  the  Furness  iron 
ore  miners  will  thus  fall  to  9s.  '.k\.  ])er 
shift,  a  reduction  of  Is.  Id.  The  minimum 
late  is  decreased  from  9s.  8d.  to  8s.  (id.  ]ier 
siiift.  A  big  proportion  of  the  I'urnesv 
miners  ai'e  noAV  woiking.  Imi  with  whal 
(diance  of  peimanency  il  would  he  difficult 
to  say. 

Emjdoyment  at  the  shi])l)uilding  and 
engineering  works  in  Barrow  has  not 
vaiied  nuich  since  the  holidays.  Mattel  s 
in  the  shipyard,  however,  would  becom(> 
considerably  woise  bv  the  launch,  which 
was  due  to  take  place  last  Tuesday,  of 
another  vessel  for  the  Commonwealth 
(rovernment  line. 

There  promises  to  I)c  more  (dijection 
than  agreement  to  the  pi'ovisicnial  elec- 
tiicity  scheme  for  the  North  Lancashire 
and  South  Cum  hei  lami  district  when  the 
cnquiiy  is  niuoicil  al  euil  of  the  month. 
I'ractically  ever\  hjcal  authority  involved 
has  taken  some  ext'Cption  to  the  jn^oject  as 
at  present  cutlined,  and  the  latest  to  ioin 
Ihe  discont'Miis  is  tlie  Bariwv  Corporation. 


WEST  RIDING  OF  YORKSHIRE. 

(FkOM  OuK  Own  COKKESPONDEaVX.) 

In  Leeds  and  the  other  engineering 
(en ties  of  the  West  Riding  the  much- 
hoped-for  improvement  in  trade,  with  the 
t>ntry  of  the  new  year,  is  not  yet  very 
evident.  The  odd  orders  that  have  been 
hooked  are  comparatively  small  and 
indicative  of  the  hand-to-mouth  luiiclias- 
ing  which  has  been  a  feature  of  the  market 
for  some  month.s  past.  The  continued 
fall  in  inice.s  of  raw  materials  and  the 
mmours  of  a  general  electicm  are  both 
contributory  factors  to  the  unfortunate 
lack  of  confidence  which  prevails  at  the 
moment.  In  view  of  the  "nest  eggs" 
recently  handed  over  to  the  railway  com- 
panies by  the  (jovernment,  .some  of  the 
tiinis  in  this  district  are  hoping  to  bo(dv 
orders  for  new  plant  and  material  from 
this  quarter  in  the  near  future. 

The  furnaces  and  rolling  mills  in  Souiii 
heeds  are  almost  at  a  stamlstill.  The 
makers  of  agricultural  machinery,  who  are 
largely  dependeut  on  export  biisine-.s,  have 
not  very  high  ho'pe>  For  the  trade  of 
The  very  considerable  fall  (hat  has  taken 
place  in  the  prices  of  all  kinds  of  cereals, 
cotton,  sugar,  wool,  etc.,  in  .sonre  cases 
to  below  cost,  both  at  home  and  abroad, 
has  placed  manv  prospective  customers  in 
financial  ditficulties  as  regards  capital  for 
new  plant.  Besides  affecting  the  agri- 
cultural-nuudiinery  makers,  this  state  of 
affairs  is  seriously  reflected  in  the  little 
business  thai  is  being  done  in  transport 
inachinery,  rolling  slodv  and  locomotives, 
the  makers  of  which  in  this  district  are 
sadly  in  need  of  new  business. 

One  of  the  ]arg(>  Leeds  locomotive  build- 
ing firms  is  just  ccniplci  ing  an  order  for 
six  locomotives  for  the  Palestine  Govern- 
luent.  with  ]iractically  no  orders  in  hand 
to  take  lis  place.  In  the  case  of  another 
large  hrm,  with  a  normal  staff  of  2,000, 
the  wnikmen  emplovi'd  at  |ne>.i-ni  number 


about  500,  and  these  are  on  considerably 
reduced  hours.  The  lack  of  orders  is 
iu)ticeable  from  all  parts  of  the  world  and 
not  only  Europe,  where  the  rates  of 
exchange  have  for  .some  time  been  a 
severe  handicap  to  British  trade.  In  one  | 
or  two  lines  India  has  shown  an  improve-  ! 
ment  of  late. 

The    mat  hi  lie    tool  makers   of  Leeds, 
Halifax    and    Keighlev    are   all  heavily 
stocked,       and      working     considerably  j 
leduced  hours.    In  order  to  try  to  stimu-  '[ 
late  new  business  prices  are  often  (|Uoted  t 
whicli  carry  iinly  a  very  small  pioportion  \ 
of  mninal  overhead  (diarges,  but  in  face 
of    this,    orders    are  very  few   and  far 
between.  ; 

I'Ik^  (xovernment  sales  of  surplus  plant  i 
have  had  a  very  detrimemtal  effect  on  busi- 
ness in  this  branch  of  industry.    Speak-  , 
ing     to     the     Keighlev    Association  of 
hhigineer>    at     their    annual   dinner  on 
Satui'day  last,  Mr.  Arthur  Smith,  of  Dean, 
Smith  &  Crace  (1020)   Ltd.,  particularly 
emjihasised     this    phase   of   the   present  ,i 
situation     and    the    disorganisatimi  of 
llussia    as    severely    handicapping    the  ^ 
recovery  of  trad(\  j 


BRISTOL.  < 

(FliO.M   OUK   Own  CbRHESrONDENX.) 

lu  local  engineering  circles  during  tlie  | 
[)asf  week  there  has  not  been  much  move-  j 
mcnt  ill  a  general  way,  and  firms  are  still 
looking   I'orward   lo  a  better  tone  in  the  j 
cxpoit  trade,    the    only    real    means    of  1 
benefiting    industry.      The    outstanding  ' 
featuie  has  been  the  revival  in  (lie  motor-  ( 
cycle  industry.  Douglas  Motors  Ltd.  have 
been  able  to  resume  the  export  of  Douglas  | 
motor  cycles  to  Australia.  Africa,  India  I 
and  New  Zealand,  with  the  result  that  the 
works  have  been  opened  up  fully  again,  i 
ami  it  is  hoped  to  absorb  the  remainder  of 
the  employees  who  were  suspended  some  ' 
months  ago.      There  were  about    1,200  j 
workpeople  previously    engaged   by    this  ' 
,Hrm.     To  one  of  the  above-named  colonies  ] 
more    Douglas    motor  cycles  have  be<>n  | 
shipped  during  the  past  three  months  than  ' 
ill  the  preA'ious  three  years. 

A  cable  from  Sydney,  Australia,  dated  \ 
lanuary  9,  conveys  news  of  the  success  of 
Harry    Hulfoid    on   a   3|   Sports   ilodel  > 
Douglas,   who  was  declared  the  absolute  i 
winiiei    in  the  Australian  six  days'  dial, 
which  was  about  the  bigg-est  competition 
ever  attempted  in  any  of  the  colonies.  It 
is  very  gratifying  to  find  a  British  madiine 
victorious  because  the  Anuuican    maiiu-  '. 
facturers,  during  the  war,  practically  cap- 
tured    the    wlu)le     of     the  Australian 
motoi-cycle  market  with  machines  of  (he  i 
T-9h.p.  type,  and  the  o])inion  has  been 
freely  expressed  by  people   in   the  trade 
(hat  as  America  has  set  the  fashion  the 
Jiritish  manufacturers  would  not  be  able 
to  gain  a  footing  unless  they   built  an 
American-Colonial  type  of  machine  of  lu'g 
horse  power.      The  fact  of  the  Douglas 
madiine  winning  this,  and  most  of  the 
otlier  im])ortant  events  in  Au.stralia  during  ' 
the  foregoing  nine  months,  will  hel])  the 
British  industry  generally,  for  it  shows 
that    our    manufacturers  are  capable  of  i 
holding  their  own  no  matter  what  the  con-  ] 
ditions.  | 

The  directors  of  the  Gloucester  Railway  ; 
Cariiage  i^-  AVagon  Co.  Ltd.  duiincr  last 
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week  declared  an  inteiim  dividend  for  llie 
halt-year  ended  November  last  at  tlie  late 
of  10  per  cent  per  annnm,  less  income  tax. 

The  Bristol  Tramways  &  Carriase  Co. 
litd.  have  shown  much  enterprise  in  thcii 
constructional  department.    The  compau\ 
first  commenced  operatinfr   motor  omni- 
buses in  ]!)00,   and   in   1907   decided  to 
build    their    own    vehicles.      The  fiisl 
Bristol  "  'buses  were  put  into  service  a!v 
Whitsuntide,  190S.    Owin-^  to  the  out- 
break of  wai-  tlie  constructitm   of  motor 
vehicles  was  suspended  in  order  to  builil 
aeroplanes.     In  consec^uence,  the  whole  of 
<-he  present  fleet  of  over  150  'l)uses  and  100 
^  motor  coaches   have    been  manufactured 
since  the  armistice.    The  comjianv  are  at 
present  operatino'  over  GOO  miles  of  road 
in  Somerset,    Gloucestershire    and  Wilt- 
shire, and  it  is  now  possible  in  travel  to 
Biid<>water,  Street  and  Frome  in  the  south, 
Tewkesburv  or  Broadway,  via  Gloucoslei , 
in  the  north,  and  via  Swindon  to  Farinjj-- 
don  or  Hungeiford  in  the  east.  Now,  prac- 
tically all  the  outei'  districts  of  the  city 
and  the  adjacent  towns  are  brought  into 
direct  communication  with  the  capital  of 
the  west,  and  in  addition  there  have  been, 
and  are  being'  established,  long-distance 
services  (with  lateral  branches)  linking  up 
with  other  systems,  .so  that  the  greatei' 
part  of  the  country  can  now  be  reached  by 
road. 


SOUTH    STAFFORDSHtRE  AND 
WORCESTERSHIRE. 

(FjtoM  Orn  Own  Corkespondent.) 
There  has  been  little,  if  any,  improve- 
ment in  the  situation  in  the  engineering, 
iron  and  steel  trades  of  this  district  during 
the  past  week. 

Northamptonshire  forge  iron  is  now- 
obtainable  at  i*4  at  the  furnaces,  and 
foundry  mateiial  can  be  had  at  £4  7s.  (id. 
There  is  no  exjicrtal  inn  that  North-Easteru 
makers,  by  reason  of  the  lecent  reduction 
(if  lOs.  per  ton,  will  be  able  to  compete  in 
this  district  where  the  deflation  has  been 
more  rapid.  Cold-blast  pig  iron  is  cheaper, 
lieing  obtainable  at  £11  lOs.  f.o.r.  The 
demand  for  this  class  of  iron  is  increasing, 
the  heavy  founders  getting  a  little  more 
business  for  rolls  and  mill  machinery  as 
the  ironworks  g-et  going. 

There  is  a  fair  amount  of  business  in 
the  best  bar  trade,  and  £1G  i-emains  i In- 
standard  price.  The  association  figure  foi- 
Staffordshire  crown  bars  continues  at  i'l-S, 
but  this  is  a  purely  nominal  quotation, 
orders  being  taken  at  anything  down  to 
£12  per  ton.  Local  makers  have  now^  to 
contend  not  only  with  the  competition 
between  themselves  but  also  with  Lanca- 
shire makers,  who  have  this  week  sent 
into  the  district  some  bars  at  £11  15s.  per 
ton.  Up  till  this  week  Lancashii'e  houses 
with  business  connections  in  South 
Staffordshire  have  stood  bv  the  agreement 
whicli  forbade  their  riuoting  for  the 
Staffordshire  trade  below  the  district  basis 
of  £L3.  How  severe  this  competition  will 
become  remains  to  be  seen.  Belgian  bars 
for  the  nut  and  bolt  trade  of  Darlaston  are 
now  (juoted  £9  15s.,  but  buyers  want 
better  assurance  of  delivery  than  the  Con- 
tinental shippers  can  give  them.  The 
downward  movement  in  galvanised  sheets 
continues.    There  is  not  much  demand  for 


24-gauge  corrugated  sheets,  though  thev 
are  obtainable  at  £16  lOs.  f.ovb. 

Steel  orders  appear  to  be  slowly  increas- 
ing-, but  there  i,s  still  a  good  deal  of  idle- 
ness at  works  in  the  district.  Prices 
show  no  great  change,  but  sheet  bars  and 
iidlets  can  be  had  at  from  £7  7s.  Gd.  up- 
wards, which  is  somewhat  lower  than  tlie 
price  prevaili)ig  last  week. 


GLASGOW. 

(From  Our  Own  Correspondent.) 
In  the  majoiity  of  rases  engineers  and 
slnpliuihlers  in  the  West  of  Scotland  have 
not  started  the  new  year  under  very  happv 
auspu'es.    A])art  altogether  from  the  ciues- 
lion  of  the  necessity  of  lowering  produc- 
tion oostis,  which,  of  coiuse,  means  lower 
wages,  this  unsettled  state  of  the  labour 
market  is  just  the  one  thing  that  will  once 
more  cause  a  condition   of  "suspended 
ammation  "  as  far  as  buying  is  concerned. 
It  stands  to  reason  that  firm's  with  orders 
to  i)lace  will  not  do  so  in  the  face  of  a 
further  fall  in  wages.      This  is  exactly 
what  the  countrv  has  been  suffering-  from 
for  nionths,  and  the  sooner  some  stable 
basis  of  wages  is  arrived  at  the  sooner  will 
file   shipbuilding  and  engineering  trades 
get  on  their  feet  again.    As  an  example  of 
what  a  state  of  "flux"  as  regards  was'es 
means  to  trade,  the  writer  had  occasion 
to    negotiate    during   last   week   for  an 
order     involving     £7,000.      This  was 
practically      settled,      but      when  the 
further     conference      regarding  wao-es 
to    be    held    at    the    end    of  ^  Janua"ry 
was  mooted  the  pi'ospective  buyer  decided 
to  suspend  the  business  for  two  or  thre(> 
months  to  see  how  engineers'  wages  would 
be  affected.    This,  it  is  believed,  is  not 
an  isolated  case,  but  an  indication  of  the 
geneial  trend  of  things  at  pre.sent,  and  no 
improvement  need  be  looked  for  until  we 
have  reached  the  jinints  on  the  wages  ques- 
tion_   when     no    fnilher    reductions  arc 
possible. 

The  Scottish  iron  and  steel  trades  as  a 
whole  show  little  inipro\enient,  althougli 
Motherwell  has  been  (  heeied  by  the  intima- 
tion that  the  Lanarkshire  "steel  works, 
which  have  been  closed  for  18  months,  will 
resume  operations  on  structural  steel  W(!ik 
in  a  week  or  two  with  800  men.  Prices  of 
manufactured  steel  are  falling  very 
([uickly,  orders  for  ship-plates  having  beeii 
booked  at  as  low  a  figure  as  £8  15s.  per 
ton,  against  _£25  jier  ton  in  ojieration  at  the 
same  period  last  year. 

In  both  the  malleable  iron  and  Scotch 
pig-iron  sections  buying  is  of  a  trifling 
character,  and  although  prices  have  been 
reduced  they  have  not  yet  reached  the 
attractive  point. 

Machine-tool  makers  are  no  better  off, 
and  in  many  cases  are  almost  closed  down, 
^lakers  of  machine  belting  (leather)  report 
a  very  poor  demand;  in  fact,  the  lowest 
within  the  recollection  of  the  oldest  firms. 
'I'liere  is  a  better  demand  for  Balata 
helts  and  large  conveyors  for  use 
in  collieries. 

Work  on  hand  in  the  local  shipbuilding 
yards  is  alarmingly  low,  the  actual  number 
of  vessels  liuilding  being  about  160,  com- 
pared witli  2G0  at  the  same  period  last 
vear. 


CARDIFF. 

(From  Our  Own  Correspondent.) 

The  outstanding  feature  of  the  present 
week  would  seem  to  be  the  number  of  new 
shafts  and  drifts  that  are  being  sunk. 
Chief  m  interest  is  the  undertaking  of  a 
private  company  which  has  been  formed 
with  the  object  of  using  the  mineral 
resources  of  Pembrokeshire. 

The  Powell  Duffryn  Co.  are  going  ahead 
with  their  new  and  up-to-date  colliery  at 
JJeri,  Avhich  is  expected  to  give  some  2,000 
tons  daily   and  employ  about  4,000  men. 

At  Tylacock,  Treorchv,  the  United 
National  Collieries  have  sunk  their  new 
pit  a  distance  of  200  to  ;500  yards,  and  it 
is  hoped  that  coal  laising  will  be  com- 
menced this  year.  The  companv  expect  to 
get  s.unc  1,000  tons  a  dav,  emploviu"-  at 
least  1,000  men.  '         '    ■  - 

Reference  was  made  some  time  bai  k  to 
a  new  method  of  dealing  with  coal  to 
obtain  the  bye-prcducts  from  it  and, 
rurtheimore,  turn  it  into  a  usable  fuel.  It 
now  appears  that  Mr.  S.  Rov  Ulingworth'. 
of  the  Treforest  School  of  Mines,  has,  for  a 
considerabl(>  period,  been  experimenting 
with  the  low-temperature  carbonisation  of 
coal  and  now  claims  that  he  can  produce 
hard,  dense,  smokeless  fuel  from  any 
coals.  His  method,  he  claims,  is  oom- 
mercially  possible,  whilst  it  also  secures  a 
high  yield  of  the  valuable  oil  bye-products. 
He  also  further  claims  that  the  general 
use  of  the  fuel  so  produced  would  do  away 
with  the  smoke  nuisance  and  very  largely 
supply  the  present  national  call  ior  pe'trol 
and  lubi'icating  oils. 


UNITED  STATES  OF  AMERICA. 

(From  Olr  Own  Cor uicsi-on dent.) 
Last  week  1  mentioned  the  impoatation 
of  Welsh  coals  through  our  Atlantic  toasf 
ports.    During  the  present  week  the  sub- 
ject has  become  the  leading  feature  of  dis- 
cussion in  engineering  ciicles.    Even  the 
(hiily  press  has  taken  the  matter  up.  A 
Chicago  commercial   daily  laments  "  A 
sea  of  foreign  coal  is  beginning  to  lap 
our    eastern    shores    .    .    .  meaiiAvhile 
mine  owners  the  coimtiy  over  are  sewed 
uj)  by  war-wage  scales  'for  three  months 
to  come."     And  while,  as  /ran  Age  re- 
marks,   "  the  high   cost  of  coal   is  un- 
doubtedly a  great  imi)edinient  to  industry, 
the  ambition  of  the  miners  seems  to  be  to 
charge  the  public  after  April  1,  L022,  with  • 
back  pay  for  the  time  they  have  been  idle 
of  late,  as  well  as  for-  the  time  they  may 
lose  in  a  strike. " 


At  the  present  rate  of  outgo  the  Ameri- 
can export  oo^al  trade  is  moving  at  equi- 
valent to  less  than  600,000  tons  a  year. 
Mine  productioii  is  fai  below  normal,  this 
being  in  great  measure  a  reflection  of 
losses  in  foreign  takings.  And.  while  it 
is  quite  human,  it  can  scarcely  be  con- 
sidered good  business  for  the "  railways, 
which  are  anything  but  prosperous,  "^to 
assume  a  loss  to  enable  the  coal  men  to 
maintain  a  profit.  Hence,  day  after  day 
protests  are  coming  in  from  railway  execu- 
tives against  the  proiiosed  reduction  in  ex- 
oort  freight  rates  on  coal  for  expoi-f.  The 
flat  refusal  to  make  the  concession  is  well 
nigh  unanimous.    It  is  shown  in  a  com- 
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pilatit)U  issued  ly  the  Goverament  this 
week  that  clurinfi'  the  year  1919,  at  one  . 
time  or  another,  -146,4-'!6  men  were  on 
strike  in  the  coal  mines  of  the  United 
States.  That  the  number  of  man-days  lost 
was  15,803,567,  an  average  per  man  strik- 
ing of  35  (lays. 

The  Pennsylvania  Railway  Co.  has  com- 
pleted trial  runs  with  a  combination  pas- 
senger and  luggage  motor  car  built  by  the 
T.  G.  Biill  Co.,  for  Lewisbur^,  Milton 
&  "VVatsontown  Railway,  an  inter-urban 
line  which  also  oi)erates.  over  a  division  of 
their  I'eiirrsylvaiiia  Railway.  Fifty-two 
})assengers  were  carried  and  an  averag^e 
speed  of  32  miles  an  hour  maintained  dur- 
ing the  trial.  The  railwaynien  who  wit- 
nessed the  trial  expressed  the  belief  that 
there  was  a  fntirre  for'  this  type  of  car,  and 
that  it  would  ultimately  srrpplant  the  loco- 
motive and  ordinary  railway  carriages  on 
shoit  branch  lines  all  over  the  courrtry. 

'  Proposals  by  three  different  groups  of 
promoters  in  which  Americans  are  inte- 
rested have  been  srrbmitted  to  the  fiovern- 
nrent  of  CWumbia  for-  the  oonstruction  of 
ai  railway  from  Bogota  to  the  sea.  The 
only  proposal  which  is  based  on  an  actual 
investig'ation  of  the  tenitcry  to  be  tra- 
versed coutenrplates  a  line  from  Bogota 
to  Bahia  Hcmda  on  the  Atlantic  Coast. 
This  Hire,  according  to  estimates  sirb- 
mitted  to  the  Government,  would  comprise 
1,280  miles  of  track  and  cost  approxi- 
mately 71,000,000  dols. 

In  answer  as  to-  whether  the  Chicago 
Pneumatic  Tool  Go.  was  meeting  with 
strong  competition  from  Germany  or 
otliei-  foieign  countries,  Charles  M. 
Schwak,  chairman  of  the  directors,  said 
that  "  we  have  our  own  factory  in 
Germany  as,  well  as  in  Scotland,  therefore, 
are  not  worrying  so  nnrch  about  foreign 
competition." 

The  plants  of  the  CliicagO'  Pneumatic; 
Tool  Co.  during  the  month  of  November 
operated  at  froirr  30  per  cent  to  40  per  cent 
higher'  cap'a.city  tbaii  in  October,  and  bu.si- 
riess  for  December  showed  a  fair  increase, 
accordini;-  to  Mr.  Schwab. 

"We  will  go  through  the  year  1921 
with  a  profit  before  dividends,"  said  Mi. 
Schwab,  "  and  while  we  did  not  fully  earn 
our  dividend,  we  feel  justified,  in  view  of 
our  larg-e  surplus,  to^  fall  back  on  oui 
accumulation  r-eserve  toi  take  care  of  a  part 
of  our  dividend  requii'ements.  As  a 
matter  of  fact  only  500,000  dols.  is 
necessary  to  provide  for-  the  dividend  on 
oair  only  one  class  of  stock,  and  we  have 
no'  bonds  outstanding-.  Most  of  the  busi- 
ness that  is,  ooaning  in  is  in  the  way  of 
small  orders,  ad  it  is  interesiting  to  note 
that  railroad  buying  is  in  evidence,  but 
not  on  any  large  scale." 


of  1921  has  been  characterised  by  a  quiet 
market,  a  slowed-down  rate  of  production 
and  general  evidence  of  suspended 
interest.  Producers  are  counting  upon 
increasirrg  production  lieforc  the  new  yeai- 
is  many  weeks  old,  and  the  Steel  Corpora- 
tion is  planning  a  00  per  cent  schedule 
for  the  near  futuie. 

Piccent  heavy  export  sales  of  tinplate 
have  mateiially  contributed  toward  keep- 
ing- up  mill  ]iioduction  in  this  line  85  to 
90  per  cent.  In  the  past  month  China  is 
credited  with  having-  placed  100.000  boxes 
with  the  Steel  Cnrjioration  and  25,000  or 
more  with  independent  mills.  Close  qirot- 
ing  has  been  done  ly  Americarr  mills  on 
foieig'n  business  because  of  the  coinpeti- 
tron  of  the  "Wielsh  makers.  It  is  estimated 
40,000  tons  of  steel  for  Japan  now  is  wait- 
ing ship  10 our  at  New  York. 

In  the  ];eriod  of  one  year  the  composite 
market  level  has  do])])ed  19. 10 dols.  per 
ton,  according  to  the  combined  weekly 
nnn  ket  luice  of  14  iron  and  steel  products 
compiled  by  the  lion  Israeli'  Review.  This 
week  the  c(Mniin-!le  average  is  33.73  dols. 
In  the  co'iiespdiiding  week  a  year  ago 
it  was  52,83  dols.  and  for  December,  1913, 
it  was  23.29  dols. 

After  work  extending  over  a  period  of 
31  years  the  Ontario  Hydro  Commission 
has  comideted  the  121  mile  Chippawa- 
(^ueenston  diannel  which  brings  the 
Canadian  water-power  development  at 
Niagara  Falls  to  the  threshold  of 
1,000,000  h.p.  There  have  been  taken  out 
some  13,200.000  cubic  vards  oi  earth  and 
4,180,000  of  rock.  The  maximum  depth 
of  the  canal  is  145  feet.  At  one  point  the 
engineers  were  confronted  with  a  rock  cut 
85  ft.  in  depth.  The  cost  of  the  canal  is 
ahout  05,000,000  dols.,  and  there  will  be 
lequired  an  additional  expenditure  of 
about  15,000,(!(I0  dols.  incurred  in  the 
installation  of  the  generating  e([uipment. 
The  power  output  will  le  (]50,000  h.]). 
Ther'e  are  no^^•  three  ])lants  operating  on 
the  Canadian  side  of  the  river  having  a 
total  capacity  of  450,000  h.p. 

Existing  and  jirojected  development  on 
the  American  side  has  a  polential  produc- 
tion of  420,000  h.p.  from  the  u])per  river 
diversion.  The  company  in  control  on  the 
American  side  has  other  hydro-electrical 
and  steam  plants  giving  a  total  market- 
able outpirt  of  010,000  h.p.  It  was  in 
1899  that  the  wheels  of  the  first  industii;d 
plant  at  Niagara  Falls  weic  turned  hydio- 
electrically.  The  fir-^t  (urbine  on  the 
Canadian  side  was  installed  10  years 
latei-. 


That  larg-e  body  of  engineers  whose 
interest  revolves  around  the  international 
trade  in  iron  and  steel  will  be  interested  in 
the  abrid<i-ed  views  of  the  Iron  Trade 
Rcvieic  wliiclr  read:  — 

Glowing-  expectations  of  a  resumption 
early  in  the  irew  year  of  the  improvement 
recently  aiTested,  tends  to  offset  the  quiet 
closing  of  a  decidedly  jioor  12-niorith 
pciiod  in  iron  and  steel.     The  final  week 


The  U.S.  Shipping  Board  has  ananged 
to  have  a  gyroscopic  stabiliser  installed  on 
one  of  the  passenger  ships  of  the  United 
States  lines.  This  will  be  the  first  of 
these  devices  to  be  used  on  <a  ])assenger 
ship  in  the  transatlantic  service.  It  is 
claimed  that  this  will  allow  of  the  renioA'al 
of  the  bilge  keels,  and  thus  save  approxi- 
mately 2,000  h.j).  The  gyroscope  will  be 
12  ft.  in  diameter  and  weig-li  about  100 
tons.  It  will  run  at  a  speed  of  850  revolu- 
tions per  minute.  The  estimated  cost  of 
installation  is  about  150,000  dols. 


ciatioii  recommends  the  sale  of  the  ships 
of  the  U.S.  Shijiping  Board  to  private 
owners  at  a  basic  price,  not  to  exceed  35 
d(ds.  ])er  deadweight  ton,  witli  a  guarantee 
of  ticedoiu  trom  (Tovcinmeiit  conqietition, 
and  to  be  free  to  be  employed  in  any  ser- 
vice. This  week;  in  order  to  encourage 
closer  relations  between  shijibuilding  and 
and  shi])iepair  companies  and  the  material 
sales  division  of  the  board,  the  latter  has 
taken  the  initiative  by  inviting  the  atten- 
tion of  shipyards  to  the  large  quantities 
of  niachinery,  eriuipment  and  material 
reciuired  in  the  construction  and  repair  of 
vessels,  which  it  is  prepared  to  supply  at 
ap|)i cciahly  lower  prices  than  they  can  be 
purchased  for  to-day  in  the  open  market. 

The  board  is  also  advertising  for  sale 
19  steel  cargo  vessels  "as  is  and  where 
is,"  with  the  jnoviso  that  "  jmrcliasers  of 
these  vessels  \\\\\  be  required  to  replace  the 
present  machinery  installation  with  fidl 
Diesel  proi)elling  ])ower  plant,  plans  for 
which  must  be  a])proved  by  the  Emergency 
Fleet  Coi])oration,  and  for  which  a 
guarantee  will  be  re((nired  at  the  time  of 
sale."  The  board  has  now  an  idle  fleet 
numbering  1,301  merchant  vessels. 


It  is  thought  in  the  metal  tiades  that 
owing  to  the  improvement  in  conditions 
during  the  last  few  months  tlic  copper 
mines  may  resume  oi>erations  much  earlier 
than  was  believed  possible  two  or  three 
months  ago.  A  good  deal  of  the  ground 
lost  earlier  in  the  year  has  been  recovered. 

In  iron  and  steel,  according  to  the  Ivdii 
r Kide  Rerieu  :  — 

"  Signs  of  encouragement  are  to  be  seen 
here  and  there.  Sliipments  of  i)lates. 
shapes  and  bars  ajid  semi-finished  material 
by  some  of  the  leading  mills  at  Pittsburg 
were  heavier  last  month  than  Novenib.ei. 
More  than  400  tanks  have  been  ordered  for 
the  new  Mexia  field,  calling  for  75,000 
tons  of  plates  and  shapes.  Pronounced 
ai  tivity  is  shown  in  tinplate.  with  several 
niills  now  running  100  per  cent.  Struc- 
tural steel  awards  in  November  totalled 
99,800  tons,  or  55-^  per  cent  of  slioj)  cajia- 
city,  the  largest  in  17  months. 

"  The  Argentine  Government  railways 
have  bought  2,000  freiiiht  cars.  China  has 
purchased  15,000  to  2(1,000  kegs  of  nails. 
Numerous  British  en(|uiries  are  current, 
one  New  A'ork  exporter  holding  a  total  of 
25,000  tons,  mostly  plates.  Railroad 
fi'eight  rates  in  pig-  iron  in  Great  Britain 
have  been  reduced  25  j)er  cent. 

"  The  outlook  for  better  buying  of  pig 
iron  soon  is  more  promising.  Yallev 
foundry  and  basic  i.s  50  cents  lower  at  20 
dols.  ;ind  18.25  dols.  respectively." 


The  American  Steanisliip  Owners'  Asso- 


(Reuter'.s  Engineeking  Service.) 
Canadi.vn-Amertc.4n  W.\ter\vay  CbM- 
Mt'XTrATTON. — 111  the  House  of  Representa- 
tives (Ui  .Tanuarv  11.  ^fr.  Chalmers  (Oliio) 
introduced  a  bill  authorising  the  construc- 
tion of  a  30  ft.  channel  connecting-  the 
Great  Lakes  with  the  sea  via  the  Wellaiul 
Canal  and  the  St.  Lawrence  Rivei.  It 
is  provided  in  the  Bill  that  the  expense 
shall  be  borne  equally  by  the  I^nil^ed 
States  and  Canada.     The  International 
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Joint  Commissioin  has  already  approved 
such  a  scheme,  but  siiggested  that  the  cost 
shoxild  be  appoitioned  on  a  traffio  basis. 

The  Tsixgtao-Tsinanfu  Railway. — 
A  telegram  received  froui  Washington 
says  :  The  Jauaivese  and  Chinese  delegates 
at  their  meeting  recently  agreed  on  details 
for  the  construction  of  three  extensions  of 
the  Tsingtao-Tsinanfu  .  Railway  in  the 
Kiaochow  leasehold.  Two  extensions,  the 
Tsinanfu-Shunteh  and  the  Kaoniili- 
Sticliow-Fui,  will  be  built  by  an  inter- 
national group,  probably  the  existing 
Consortium,  while  the  Chefoo-Weishei 
extension  will  be  constructed  by  Chin,a. 
An  attempt  is  now  being  made  to  agree 
on  the  question  of  opening,  the  port  of 
Tsingtao  to  all  commerce  on  equal  terms. 


AUSTRALIA. 

(Redter's  Engineeiiing  Service.) 
Electricity  News. — The  St.  George 
County  Council,  in  the  Bathurst  district 
of  jN'ew  South  Wales,  is  arranging  a  loan 
of  £100,000  for  the  installation  of  an 
electric  light  and  power  plant  for  munici- 
palities in  the  Batliurst  district.  The  town 
of  Lismoie  has  adopted  an  electricity 
scheme,  which  will  entail  an  expenditure 
of  £32,152.  The  plant  to  be  secured 
includes  two  150  kw.  alternators,  steam 
driven.  The  Tasmanian  Hydro-electric 
Department  is  to  supply  current  to  the 
municipal  councils  of  Southern  Tasmania 
at  £12  per  electric  horse  power  per 
annum.  A  high-tension  main  feeder" 
line  will  cany  power  at  0,000  or 
10,000  volts,  to  a  delivery  point  to 
be  selected,  and  the  councils  will 
have  to  provide  transformers.  A  new 
departure  in  electric  generation  is 
embodied  in  proposals  made  to  the  Clifton 
County  Council  (North  Island  of  New 
Zealand).  An  engineer  has'  secured  rights 
to  use  a  certain  coal  area  on  the  bank  of 
the  Mokau  river,  and  the  idea  is  to  instal 
two  turbo-alternators,  each  of  5,000  h. p., 
driven  by  fuel  on  the  spot,  and  ca]iable  of 
producing  13,000  kw.,  with  an  extension 
'up  to  26,000  k.w.  The  Adelaide  Electric 
Supply  Co.  Ltd.,  which  in  March  last 
transferred  its  head  office  from  London  to 
the  South  Australian  capital,  is  making  a 
1  fresh  issue  of  debenture  stock  at  11  per 
1^  cent,  totalling  £33,000.  The  term  of  the 
issue  is  12  years. 


■  REorENiNG  OF  Steel  Works. — A  par- 
tial resumption  of  activity  in  the  steel 
i works  at  Newcastle  is  announced. 


CANADA. 

(From  Our  Own  Correspondent.) 
London,  Ontario.— It  is  reported  that 
an  expenditure  of  approximately  400,000 
jdois.  will  be  made  by  the  Ciinadian  Pacific 
Railway  next  year  for  the  laving  of  80 
miles  of  new  steel  track  on  the  London 
Division. 


Port  Arthur,    Ontario. — A  contract 
j/fm'_  the    constructioil  of   a  550  ft.  lake 
I  Freighter  has  been  awarded  bv  the  Mathews 
r|teamshiT>  Co.,  Toronto,  to  the  Port  Arthur 
Shipbuilding'  Co.    Consti-uction  will  give 


employment  to  700  or  800  men  until  well 
on  to  next  summer. 


FRANCE. 

(Reuter's  Engineering  Service.) 

Proposed  Interallied  Metallurgical 
Fnion. — The  Jovrnee  IncJustrielle  learns 
from  Brussels  that  a  meeting  held  for  the 
purpose  of  considering  the  reconstruction 
of  the  Comptoii'  des  Acieries  Beiges  has 
not  yieded  any  definite  results.  On 
January  19  a  semi-official  meeting  was 
held  at  Paris  for  the  conclusion  of  an 
agreement  between  the  French  and  Bel- 
gian iron  and  steel  manufacturers,  and  an 
official  meeting  was  to  be  held  later  to 
discuss  an  interallied  metalhu'gical 
entente. 


NORWAY. 


(Reuter's  Engineering  Service.) 
Bergen  Radio  Station. — The  Nor- 
wegian Radio  Co.,  which  represents  the 
Teiefunken  concern,  states  that  the 
Bergen  radio  station  has  ordered  a  modern 
tube  sender  plant,  with  a  radius  during  the 
day  of  3,000  kilometres  for  telegraphing 
and  600  kilometres  for  telephoning.  Dur- 
ing the  night  the  radius,  of  course,  will  lie 
considerably  greater.  The  Bergen  radio 
station  will  be  the  first  of  the  Norwegian 
coastal  stations  able  to  communicate  by 
wireless  telephony  with  ships  at  sea. 

Railway  Electrification.  —  The 
National  Engineers'  As.sociation  has 
appointed  a  committee  to  report  as  to 
whether  the  time  has  now  come  for  all  the 
Noi  wegian  railways  to  be  electrified,  and 
whether  the  plans  for  projected  railways 
should  be  drawn  up  on  the  basis  of  elec- 
trification. 


SWEDEN. 


(Reuter's  Engineering  Service.) 

Swedish  (toods  for  Russia.— .A'.7/a 
DagJigt  AUchanda  learns  that  negotiations 
are  proceeding  at  Trollhaettan  for  the 
purchase  of  turbines  for  Russian  power 
stations.  The  turbines  are  for  the  produc- 
tion of  1,000,000  h. p.,  the  power  employed 
being  partly  water  but  chiefly  steam.  The 
water-power  plants  are  at  Wolchow  and 
Swir. 

Wages  in  Swedish  Workshops. — The 
Workshops'  Association  announces  its 
intention  of  levelling  down  the  standard  of 
wages  in  the  Swedish  workshops,  and  has 
handed  detailed  instructions  regarding 
reductions  to  its  members,  the  object 
being  to  bring  the  wages  in  the  workshops 
industry  down  to  those  paid  in  other  indus- 
tries working  for  export.  Da  gens 
Nyhefer  learns  that  the  metal  workers  are 
strongly  inclined  to  protest  against  these 
measures. 


Tt'riitvfs  for  Rt'ssta. — Acc^'ding  to 
Dagens  i\ yhcter,  the  Russian  Professor, 
M.  Craftio,  wlio  is  at  the  head  of  certain 
Russian  electrification  works,  decLres  that 
an  agreenipTi+  h-is  been  r'^'acticallv  c-ti. 
eluded  with  Nydquist  &  Holm,  at  Troll- 
haettan. and  Ihe  mechanical  workshops  at 
Kristinehamn  and  Karlstad  for  the  delivery 
of  turbines  for  Russian  power  stations. 


especially  for  the  central  station  at 
Zwanka  in  the  Wolchow  district.  The 
turbines  will  have  a  total  horse  power  of 
80,000'.  The  agreement  regarding 
generators  and  transform.ers  has  not  vet 
been  concluded,  and  it  is  probable  that 
offers  will  be  invited  from  Scandinavian, 
American  and  German  fimis.  These 
orders  for  turbines  are  considered  a  good 
omen  for  the  negotiations  in  connection 
with  the  commercial  treaty  with  Russia, 
which  are  said  to  be  proceeding 
satisfactorily. 

Shipments  of  Orb  from  Narvik. — 
Shipments  of  ore  from  Naiwik  last  year 
totalled  3,123,189  tons,  as  against 
1,6'^7,0()0  tons  in  1920.  The  largest 
monthly  total  was  reached  in  April,  when 
460,370  tons  were  shipped. 


CZECHO-SLOVAKIA. 

(Reuter's  ENGiNEERiN(i  Sehvice.) 

Price  of  Iron. — A  conference  of  repre- 
sentatives of  the  iron  and  steel  industry 
took  place  recently  for  the  pui^iose  of 
adopting  measures  against  the  increase  in 
the  ]irice  of  iron.  At  another  meeting  of 
the  principal  manufacturers  it  was  decided 
iv,>  a])]iroach  tlie  Government  with  a  view 
to  ol  taining  a  reduction  in  the  tax  on 
coal  and  in  transport  rates.  The  forma- 
tion has  been  authorised  and  the  statutes 
approved  of  a  tin  and  wolfram  mining 
company  called  the  Czech  Tin  and  Wol- 
fram Mines  with  headquarters  at  Loket. 


Price  of  Czeciio-Slovak  Lead. — 
The  price  of  lead  from  the  State-owned 
mines  in  Czecho-Slovakia  has  been  fixed, 
fro'in  Januaiy  1,  at  Kr.835  per  kilogram 
ex  mine,  inclusive  of  the  turnover  tax. 


SPAIN. 

(Reuter's  Engineering  Service.) 

Electric  CIjanes  for  Spanish  Port. 
— The  board  of  works  of  the  port  of  Musel 
(Gijon)  has  been  autihorised  to  invite  ten- 
ders  for   the    supply    of    three  electric 


cranes. 


Micro  -  Telephonic  Apparatus  for 
TELEGR.Ajn  D&fartment. — The  Postal 
and  Telegraph  Department  has  been 
authorised  to  purcnase  micro-telephonic 
ajiparatus  to  the  value  of  400,000  jresetas. 


CHINA. 

(Rklter's  I'Ingineering  Service.) 
Electricity  at  Dairen. — Some  inter- 
esting figures  relating  to  Dairen's  electri- 
city supply  in  1920  are  published  by  the 
Manchuria  Daily  Xeirs.  The  total  siipply 
capacity  of  the  Soutih  Manchuria  Railway 
Co.  Electric  Power  House,  Dairen,  is 
given  as  4,875  kilowatts.  T(he  as-preoate 
amount  generated  in  1920  was  14,074,770 
kilowatts,  returning  1,632,598  yen  in 
receipts  against  an  outlay  of  977,918 
yen  As  to  the  lighting  service, 
150,048  lamps  were  seiwed  to  21.778  house- 
holds at  Dairen.  Converted  to  10  candle- 
po\^eT  basis,  the  number  of  lamps  reaches 
348,757,  giving  6"9  lamps  per  household. 
The  average  candle  power  was  23'2, 
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Crankshafts  for  High-speed  I.-C.  Engines. 


'I'liK  ])iaiuifac'ture  ot  crankshafts  for 
high-speed  iuterual-coiubustion  engines 
divide.-!  itself  naturally  under  two  head- 
ings: Foiging,  and  machine  and  fitting- 
shop  work.  Of  these,  the  fiist  is,  by  fat  , 
less  known  than  the  latter  by  engineers, 
since,  olniously,  this  part  of  the  work- 
is  highly  specialised,  and  is  only  carried 
ont  in  comparatively  tew  centres.  This 
fact  is  to  be  regretted  since,  as  will  be 
touched  on  later,  some  knowledge  of  the 
early  treatment  to  which  crankshafts 
have  been  subjected  is  extieniely  valu- 
able to  those  who  afterwards  handle 
them.  This  also  applies  to  other  parts  of 
engine  and  machines ;  a  wider  knowledge 
would  often  lead  to  a  better-  Tindersland- 
ing  of  the  difficulties  of  the  early  pro- 
cesses, as  well  as  the  effects  of  the  method 
of  manufacture  on  the  functioning  of  the 
parts  in  service.  Ditt'eieiices  of  opinion 
between  engine-builders  and  steelmakers 


Fig.  1. 

aie,  in  most  cases,  due  to  the  ignorance 
of  the  former  of  the  work  of  the  latter. 

Two  general  methods  of  forging  this 
type  of  crankshaft  are  in  use.  Tlie  first 
of  these  is  used  when  the  output  on  an 
order  is  comparatively  small,  and  it  does 
not  involve  any  highly  specialised  plant  ; 
it  is  known  as  the  "slab"  method.  The 
second  of  these  demands  considerable 
outlay  on  ])laut,  and  is,  in  consequence, 
better  adapted  to  large  production;  foi- 
reasons  which  will  be  obvious  this  method 
is  termed  the  "  bar  method. 

In  good  practice,  before  being  forged, 
the  ingot  is  treated  in  sxich  a  way  as 
largely  to  eliminate  any  chance  of  faulty 
material  being  used  in  the  shaft.  About 
one-sixth  of  the  lengtli  of  the  ingot  is 
first  cut  ofP  from  each  of  its  ends.  It  is 
next  rough-turned  to'  permit  a  thcuougli 
examinalion  for  fieedoin  from  defects. 
The  ingot  is  now  lolled  or  hammeied  out 
into  a  slab  and  cut  U])  into  bars — in  the 
highest  classes  of  woi  k  the  bai'  coming 
from  the  middle  (jf  the  ingot  is  rejected 
as  unsuitable. 

Under  the  "  slal)  "  method,  tlie  l)ais 
are  next  forged  to  tlie  shape  shown  in 
Fig.  I,  or  alternatively,  to  that  of  Fig.  2 
— fhese  figures  show  a  six-tlirow  crank- 
shaft, but  the  method  for  one  liaving 
four  throws  will  obviously  follow.  The 
parts  shaded  are  then  machined  out.  The 
shaft  is  next  heated  in  section  and,  when 
held  in  suitable  grips,  is  twisted  at 
journals  B,  0,  I),  and  E  to  tlie  angles 
which  are  indicated  in  the  end  elevation 
in  Fig.  2.  In  tlu-  slab  shown  in  Fig.  1 
it  is  necessary  to  twist  (  ranks  1,  2,  5,  and 
i;  through  120  deg. ;  in  that  of  Fig.  2 
the  twisting  reejuiied  is  only  GO  deg. 
Since  the  jo'urnals  of  a  crankshaft  are 
subjected  to  most  exacting  stresses  when 
in  service  the  second  of  these  methods  of 
twisting  is  to  be  preferred.  The  crank- 
])ins,   journals,   and   ciankarms  arc  then 


roughly  machined  to  size,  and  the  shafts 
set  and  annealed,  when  it  is  ready  for 
delivery  to  the  machine  shop. 

In  the  second  method,  the  bai-  (  ut  from 
the  ingot  is  hammered  down  to  a  suitable 
size.  It  is  then  heated  and  placed  on  the 
talile  of  a  hydiauHc  jiress  and  piess^d 
between  setts  in  the  manner  shown  in 
Fig.  '■).  A  second  jnessing  between  dies 
biiugs  it  to  a  sha])e  similar  to  that  of  its 
rinished  state,  but  witli  its  cranks  all  in 
one  place.  A  iml  -.t iirii!)ing  operation 
brings  it  to  the  Hnishcd  forging  dimen- 
sions, and  to  the  shape  shown  in  Fig.  4, 
but  still  with  its  cranks  in  one  place. 
T\^  isting  oper  ations,  similar  tO'  those  used 
on  the  forging  of  Fig.  2,  complete  the 
forging,  and,  after  being  set  and 
ani/ealed,  its  forging  operatir)ns  ai'c 
finished. 

The  second  of  <^hpsc  two  methods  of 
foigiug  is  to  he  jiref erred  from  ever.A- 
point  of  view  except  that  of  cost,  and  heie 
too,  when  the  output  is  siifficiently  large, 
it  holds  an  advantage.  It  will  be  under- 
stood that  by  this  method  the  work  on 
the  bar  in  forging  keeps  what  fibre  it 
possesses  continuous  througlumt  the 
shaft,  whereas,  in  the  "slab""  method, 
the  crankwebs  are  at  right  angles  to  the 
direction  of  the  fibres. 

An  elongation  of  the  shaft,  shown 
dotted  in  the  figures,  is  supplied  in  good 
practice,  from  which  are  taken  the  test- 
pieces  necessary  to  check  the  mateiial,  and 
any  subsequent  heat-treatment  it  may  be 
required  to  undergo.  One  shaft  in  a 
batch  of  convenient  number  is  provided 
with  this  eloingation. 

Sometimes  crankshaft  forgings  are 
heat-treated  directly,  to  give  the  specified 
jihysical  properties,  and  then  machined 
throughoiit  to  finished  dimensions ;  this 
coiirse  renders  the  machining  opeiations 
diiect  and  without  interrujdion  ;  it  also 
permits  the  heat-treatment  to  lie  carried 
out  by  the  steelmakers,  w^ho  are  obviously 
specialists.  In  other  cases,  and  generally 
on  high-class  work  and  largi'  output,  the 


Fig.  2. 

crankshafts,  after  being  annealed,  are 
lough-machined  almost  to  finished 
diniensions — say,  with  0'020  inches  thick- 
ness of  metal  all  over — then  heat-treated 
and  machined  to  finished  dimensions. 
When  this  is  arranged,  machining  is 
cheaper,  since,  owing  to  the  hardness  of 
the  material,  the  cost  in  tools  and  time 
of  machining'  a  forging  after  heat-treat- 
ment is  greater  than  that  of  machining 
one  in  the  annealed  state;  also,  the 
strains  set  up  in  the  shaft  in  rough- 
machining  are  lemoved  in  the  subse((Uent 
heat-treatment.  ]?ut  this  can  only  be 
done  when  the  woiks  are  large  and  well 
organised. 

Crankshafts  are  usually  turned  on 
s])ccial    lathes   winch    ha\e   hollow  head- 


stocks  with  sufiicient  space  to  accommo- 
date the  shaft  when  turning  a  crankpin. 
(.)n  these  the  crankpins  and  main  jouinals 
are  turned  and  the  cheeks  of  the  crank- 
wel)s  are  faced,  suitable  fixtures  being 
u^ed  for  securing  the  shafts  in  such  a  way 
that  the  positions  of  the  crankpins  rela- 
tively to  the  main  joiimals  and  to  each 
other  are  as  correct  as  possible.  The 
sides  ot  the  crankwebs  are  milled  with 
end-mills  in  special  fixtures  on  ordinary 
vertical  milling  machines.  Finally, 
after  all  hollow  journals  have  been  bored 
out  and  all  lubricating  holes  drilled,  the 
crankpins  and  main  journals  are  ground 
accurately  to  size  and  to  a  fine  finish. 
Holes  drilled  as  oil  passages  in  the  crank- 


Fio.  3. 

webs  are  drilled  through  from  the  crank- 
pin  end,  and  often  plugged  with  screwed 
plugs  which  are  riveted  in  place.  It  is 
important  that  fillets  or  radii  where  the 
crankpins  and  journals  join  the  crank- 
web.9  should  be  accurately  machined  to 
a  fine  finish,  since  the  strength  of  the 
shaft  to  resist  fracture  is  found  to  depend 
largely  upon  these.  The  concentration 
of  stress  A\hich  occurs  at  an  abrupt 
increases  the  liability  to  fracture,  is  well- 
known  ;  but  when,  in  addition,  the  alter- 
change  of  section,  and  which  greatly 
nating  stresses  of  a  crankshaft  journal 
are  considered,  together  with  the  work 
necessary  at  these  same  points  in  the 
torging  the  shaft,  the  need  for  special 
attention  is  evident.  A  warning  note  on 
the  subject  of  lightening  and  joumal 
holes,  too,  may  not  be  deemed  out  of 
place.  Since  the  dimensions  of  these  are 
not,  in  general,  within  small  limits  of 
accurac,y,  the  tendency  exists  of  machin- 
ing them  with  a  rough  finish.  The  con- 
sequent small  scratches  have,  in  a 
number  of  cases  in  the  writer's  experi- 
ence, set  up  small  cracks,  which,  by  lead- 
ing to  a  concenti  ation  of  stress  at  their 
bottoms,  have  lesulted  ultimately  in 
breakdcwm,  and  often  aftei  long  and 
ap])arently  reliable  service. 

Before  the  crankshaft  is  passed  on 
tor  erection,  it  is  usual  to  subject  it  to 
careful  inspection.  The  points  to  be 
taken  into  account  on  such  an  inspection 
are  important,  and  should  be  considered 
with  Reference  to  the  function  of  the 
shaft.  The  diameters  of  the  journab 
should  be  measured- — a  tolerance  of  plus 
or  minus  0001  inches  on  these  is  desir- 
able.    The  lengths  of  the  shaft  and  it^ 
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,juiuiial>  >lumkl  be  checked  by  iueau>  cl 
distance  fi'aii<i-es ;  these  lengths  are  inipoi  - 
tant  when  foiced  or  pressure  luljrication 
is  used,  since,  in  this  case,  the  cleaiaiiccs 
between  the  ends  of  a  joumal  and  its 
bearing  should  be  as  small  as  possililc  to 
prevent  undue  escape  of  oil.  Foi'  gooi' 
balance,  dynamic,  static,  and  "  explo- 
sion," in  high-speed  engines,  it  is  essm- 
tial  that  ilie  seveial  throws  of  tiie  shaft 
be  as  neaily  as  p(jssible  to-  noniinal 
dinieusioirs,  and  at  tiie  correct  angles. 
On  account  of  the  difhculty  od'  machining, 
a  tolerance  of  plus  or  minus  O'OO-!  inches 
must  be  allowed  on  the  throws.  These 
dimensions,  of  course,  definitely  settle  the 
compression  ratio  of  each  cylinder,  the 
dimensions  of  othei  parts  being  correct. 
To  nieasui-e  them  if  is  necessary  to  place 
the  shaft  horizontally  on  vee  blocks  on  a 
surface  table  and,  by  means  of  height 
gauges  or  dial  indicators,  to  note,  by 
differences  of  heig-ht,  the  dimensions 
necessary.  Thus,  referiing  to  Fig.  4, 
the  shaft  would  be  supported  on  journals 
A,  G,  F — on  account  of  "sag,"  due  tr, 
the  weight  of  the  shaft  su2)port  at  thiee 
points,  is  desirable — and  the  shaft  rotateil 
until  the  crankpins  aie,  in  successi\e 
pairs  1  and  6,  2  and  5,  8  and  4,  in  tlicii 
lowest  positions,  when  the  several  throws 


may  be  noted.  When  cranks  I  and  (i, 
say,  are  in  their  lowest  position,  a  simple 
calculation  will  give  the  f;o]rect  height 
ol'  the  centre  lines  of  2,  4,  and  5  for 
checking  purposes,  the  throws  having  pie- 
viously  been  found  coriect.  The  tfderance 
on  these  dimensions  should  be  of  the 
order  of  ])lus  or  minus  O'0C5  inches.  A 
disc,  graduated  in  degrees  and  attached 
to  the  end  of  the  shaft,  facilitates  the 
tinding  of   the  l.oitom    posiliniis   of  suc- 
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cessive  pairs  ot  cranks,  luil  i>  iiol  -utti- 
ciently  accurate  for  checking  the  angles 
of  the  throws.  Some  firms  use  special 
fixtures  in  which  the  shafts  are  su])ported 
in  lathe  centres  and  moved  louud  to  suit 
accurate  dividing  heads. 

The  ojierations  in  (he  fitting  and  eject- 
ing shoi)s  follow  general  pi'actice — it  is 
desirable,  of  course,  to  fit  uj)  the  shafts  on 
one  section  and  to  pass  them  to  the  next 
to  have  the  connecting  lods  fitted.  Before 
leaving  the  ciankshatt  section,  shafts  for 
jiressure  lub]'i(-ai  ion  should  be  tested  to 


ensure  that  all  plugs,  etc.,  are  oil-tight. 
t)il  at  a  pressure-  of  about  201b.  per 
square  inch,  supplied  from  a  small  hand 
pump,  forms  a  suitable  test. 

Jiearing  in  mind  what  has  been  said 
above  concerning  the  twisting  operations 
during  forging,  it  is  highly  desirable, 
at  all  steps  of  the  machining  and  fitting 
ojieratmns,  to  keep  a  keen  look  out  for 
cracks,  particularly  at  the  journals. 
These  should  be  viewed  with  great 
suspicion,  and  when,  after  filing  a  small 
flat,  the  crack  is  still  evident,  the  shaft 
should  be  scrapped.  Often  these  crack's 
are  extremely  small,  and  doutbfiil  even 
under  a  magnifying  glass.  These  may  be 
ascei'tained  by  applying  a  mixture  of 
])aiaffin  and  thick  oil  in  e(|ual  jnoportions 
to  the  suspected  place;  this  should  be 
lightly  applied  by  means  of  a  piete  of 
rag.  The  place  should  now  be  dusted 
with  finely-divided  Fuller's  earth,  which 
should  be  allowed  t(;  remain  on  for  a 
minute  or  two.  Oil  is  retained  by  the 
crack  which  shows  up  daik.  Slag  inclu- 
sions, not  so  deleterious  if  actually  in  a 
lughly-stressed  jiart,  such  as  a  fillet,  need 
not  cause  rejection  if  only  slight.  They 
may  be  distinguished  fiom  ciacks  by  the 
fact  that  they  do  not^  become  dark  under 
this  treatment. 


THE  "TURBO"  PULVERISZR. 

TxiK  use  of  ])ulverised  coal  is  coming  moi  e 
and  more  into  prominence,  and  consider- 
able interest  attaches  to  the  description  of 
the  "  Turbo  "  pulveriser,  which  appeared 
recently  in  The  Edgai  Alien  Nens.  In  the 
pulveriser  the  power  from  one  motoj 
drives  the  mechanism  to-  feed  the  coal, 
pulverise  it  and  convey  it  when  j)()wd('i(Ml, 
with  all  or  a  portion  of  the  air  for  combus- 
tion, to  the  furnace  being  hied.  Secoridly, 
what  may  be  called  "  commeicia-ly  "  dry 
coal  can  be  fed  directly  into  the  pulveriser. . 
If  possible,  the  moisture  contained  in  the 
coal  should  be  kept  in  the  neighbourhood 
of  3  to  4  per  cent,  but  the  "Turbo" 
pulveriser  will  work  sufficiently  with  a 
moisture  content  of  as  high  as  7  to  S  per 
cent.  Thirdly,  no  powdered  coal  is  stored, 
it  being  burnt  as  powdeied;  and  fourthly, 
the  pulverising  process  is  practically 
noiseless,  the  machine  making  no  more 
noise  than  the  motor  driving  it.  The 
initial  cost  is  comparatively  low,  small 
space  is  taken  up  and  any  conceivable 
breakdown,  with  the  exception  of  the 
motive  power  failing,  can  only  put  one 
furnace  or  boiler  out  of  action  in  cases 
where  several  of  these  units  are  in  opera- 
tion at  one  works. 

The  adoption  of  the  Turbo  pulveriser 
entails  very  little  alteration  to  the 
furnace,  the  firebars  being  merely 
covered  with  a  layer  of  firebricks  and 
sand  and  the  two  coal  firing  pipes  taken 
in  at  the  end  of  the  furnace. 

One  has  been  at  work  in  Fram  c  for  15 
mouths.  This  is  a  pulveriser  tiring  a 
forge  furnace  sei-\'ing  a  7-ton  hammer. 
Hefoie  the  furnace  was  convei-fed  to 
powdered  coal  firing  it  was  hand-fired, 
.and  consumed  on  an  average  3101b.  of 
coal  per  hour.  The  time  required  to  get 
up  the  temperature  varied  from  3i  to  4 
hours,  while,  owing  to  the  intermittent 
working,  the  amount  of  steel  charged  only 
worked  out  to  615  lb.  per  hour,  or,  say,  in 


the  first  charge,  •')()  per  cent  of  the  coal 
as  compaicd  with  the  ainouni  of  steel 
heated . 

After  the  Turbo  pulveriser  was  ajjplicd, 
the  following  results  were  obtained:  The 
time  required  from  lighting  up  until  the 
requisite  temperature  was  obtained  —  ] 
iiour;  average  consumiition  of  coal  y.er 
hour=2201b.  of  metal  heatc<l  per  lioui  ^ 
7(!()  lb. 

One  of  the  liest  heats  (licy  obtained  w  itb 
powdered  coal  firing  from  lighting  uj)  ( olil 
was  a  charge'  of  four  pieces,  weighing 
124  lb.  each,  brought  up  to  a  forging 
temperature  with  a  fuel  coiisuinjition 
ecjual  to  15  per  cent  of  the  wciglit  of  tlic 
metal  heated.  In  both  cases  a  fairly  good 
I'oal  was  used. 

The  furnace  was  fitted  with  a  waste- 
heat  boiler,  and  the  following  analysis  of 
the  jiroducts  of  combustion  was  taken 
under  the  boiler  tulics:  — 

CO.,    15  |)er  cent. 

0.,  '    0 
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It  was  possible  to  work  continuously 
with  a  very  reducing  atmosjihere  in  the 
furnace.  The  flame  produced  was  long, 
leaching  as  far  as  the  back  of  the  boiler, 
or,  in  other  words,  some  30  f  1 .  from  the 
burner. 

When  firing  metallurgical  furnaces 
with  powdered  fuel,  particularly  forge, 
heating  and  reheating  furnaces,  it  has 
been  found  that  in  addition  to  the  direct 
fuel  ecouoniy  generally  a  cheaper  coal  can 
be  used,  scaling  is  reduced  to  the  lowest 
possible  minimum,  wliile  tiic  ash  does  not 
in  any  way  affect  the  metal  being  heated, 
the  majority  of  the  ash  being  drawn  away 
from  the  ccnnbustion  chamber  which  takes 
the  plai-c  of  the  firebox  in  a  hand-fired 
furnace. 

W^hile  a  very  wide  range  of  coals  and 
other  fuels  are  suitable  for  use  in  powdered 
fonn,  to  obtain  the  veiy  best  results  the 
funiace  should  be  designed  to  suit  certain 


(■oals,  for  instam  c,  under  the  same  condi- 
tions a  lignite  will  give  a  very  much 
shorter  flame  than  the  oidinary  British 
bituminous. 

Tlie  great  advantage  of  a  machine  of 
this  nature  witii  regard  to  the  choice  of 
coal  is  with  legaid  to  grading  in  size;  foi-, 
while  a  gas  producer  should  be  fired  with 
graded  coal,  such  as  nuts,  a  hand-fired 
fuinace  giv(>s  the  best  results  with  liimi) 
ciial,  but  tiie  Turbo  pulveiiser  can  be  fed 
with  the  very  finest  dust  and  this  can  be 
mixed  with  any  portion  of  .small  lumps 
up  to,  .say,  1  in.  cube. 

Boilers  are  abo  being  filed  very  success- 
fully by  this  method,  one  power  station 
having  installed  four  of  these  machines  in 
addition  to  two  which  liave  been  in  opera- 
tion some  12  months,  and  where 
cfHciencies  of  more  than  80  per  cent  are 
(  urreiitly  obtained  on  low-grade  fuel. 

In  conclusion  we  might  state  that  the 
Turbo  pulveriser  enables  large  and  .small 
users  to  make  use  of  powdered  coal  firing, 
with  a  first  cost  for  the  plant  compatible 
with  the  consumption  of  coal,  even  if  this 
latter  is  as  low  as  a  ton  a  day. 

Elaborate  drying  machinery  has  li-een 
eliminated  and,  indeed,  in  most  cases  dry- 
ing equipment  of  any  nature  has  been 
done  away  with,  while  by  increased  effi- 
f  iency  coal  consumptioins  have  been  re- 
duced in  some  cases  as  much  as  50  per 
cent.  Cheaper  fuels,  and  in  .some  cases 
fuels  which  before  were  absolutely  un- 
iiiaiketable,  have  been  burnt  with  success, 
and  any  danger  of  spontaneons  combustion 
lias  been  eliminated,  no  powdered  coal  at 
iiiiy  time  being  stored. 

Owing  to  the  unit  system,  if  a  number 
of  furnaces  are  fired  at  one  works,  any 
conceivable  breakdown,  with  the  exception 
of  the  failure  of  the  elertric  or  other 
]nnver  driving  the  machines,  would  cnlv 
place  out  of  action  one  furnace,  and  if  a 
minimum  number  of  .spares  are  kept  in 
stock  any  stoppag-e  would  only  be  of  a 
very  temporary  natuie. 
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Conveying  and  Elevating  Machinery. 


Conveyers. 

In  the  strictly  technical  .sense  a  conveyor 
is  a  machine  carrying  njaterial  continuously 
in  a  constant  stream  from  its  receiving  end 
to  the  deUvery  point  or  points. 

Conveying  machinery  may  be  divided  into 
approximately  nine  distinct  classes,  namely  : 
Spiral,  screw,  paddle,  belt,  gravity  bucket, 
tray,  slat,  push  plate  or  scraper,  and  drag 
link,  each  type  being  specially  suitable  for 
dealing  with  certain  kinds  of  material. 

Spiral  or  Worm. — The  spiral  or  worm 
conveyor  consists  of  a  sheet  steel  trough 
(Fig.  1)  having  end  bearings,  and  the  inter- 
mediate bearings  are  fitted  at  about  7  ft. 
l)itch.  On  the  shaft  is  mounted  the  spiral 
or  worm,  made  of  flat  bars,  angles,  or  tees, 
connected  to  shaft  with  arms.  The  same 
type  of  conveyor  can  be  fitted  in  cast-iron 
troughing,  generally  in  7  ft.  lengths,  having 
flanges  at  ends  for  bolting  together.  The 
archimedean  screw  conveyor  has  a  trough 


The  type  of  conveyor,  diameter,  and  speed 
affects  the  horse -power  calculation  to  only 
a  very  small  degree,  and,  therefore,  need 
not  be  taken  into  account.  The  horse  power 
required  to  drive  conveyors  is  equal  to  the 
weight  of  material  to  be  handled  in  tons  per 
hour  multiplied  by  length  of  conveyor  in 
feet  by  a  constant  depending  on  the  class  of 
material  to  be  handled. 

Belt  Conveyors. — At  the  present  day 
hundreds  of  thousands  of  installations  of 
belt  conveyors  are  at  work  on  almost  all 
kinds  of  material.  A  belt  conveyor  may  be 
described  as  an  endless  belt  running  over  a 
drum  at  each  end  of  the  framework,  with 
intermediate  supjiorting  rollers  for  both  the 
top  and  bottom  runs  of  belt.  The  di-iving 
end  is  the  simplest  possible.  It  consists  of  a 
terminal  drum  or  pulley  keyed  to  a 
shaft  which  is  mounted  on  1  two  bearings 
on  the  end  framework,  Fig.  2.  The 
tightening  end  or  terminal  at].the  other  end 


Table  A. — Sceew,  Spiral  and  Paddle  Conveyoks. 


Diam.  of  Spiral  

Pitch  of  Spiral   

Pitch  of  Fasteners  

Speed   r.p.m. 

Output  tons  per  hour 

6  8 
5  6 
12  14 
80  70 
3  6 

10 

7 
16 
60 

8 

12 
8 
17 
55 
12 

15 
10 
17 

50 
20 

18 
11 
18 

45 
30 

21 
12 
19 
40 
40 

24 
14 
21 
35 
53 

30 
17 
25 
30 
88 

36 
20 
30 
25 
125 

Light  Pattern. 

Section  of  Spiral  

Tube  Shaft  Bearings  

1  x^ljx  i 

2 

Ifx  ^ 
2 

2i 

2  X  i 
2i 

2x  t 
2J 

2ix  f 

2ix  f 

3  X  i 

Heavy  Pattern. 

Section  of  Spiral  

Solid  Shaft  Bearings   

n  2 

Ifx  1 
2i 

2  X  1 

2ix  i 

2ix  i 
3 

2ix  1 
3 

3  X  I  Six  i 
3J    !    4  " 

Archimedean  Screw. 

Blades   

Shaft   

&  i 

H_  2 

3% 

2i 

32 

2} 

2i  2f 

1 
1 

3 

i 

3 

I 

^    i  A 
H   1  3| 

Paddle  Type. 
Tube  Shafts  

2 

2 

2J 

2i 

2.1 

2i 

All  dimensions  are  in  inches. 


similar  to  the  spiral  type.  The  blades  are 
of  steel  plates  pressed  into  the  shape  of  a 
helix  close  fitting  to  shaft.  The  blades  may 
also  be  made  of  cast-iron,  in  sections,  iisually 
mounted  on  a  square  shaft.  The  foregoing 
types  of  conveyors  are  made  in  sizes  from 
6  in.  to  36  in.  capable  of  dealing  with  4  tons 
to  100  tons  of  material  ])er  hour. 

Paddle  Conveyors. — Paddle  conveyors  are 
similar  in  construction  to  the  spiral,  excepting 
that  on  the  shaft  are  fitted  fan-shaped  blades 
or  paddles.  The  capacities  of  screw,  spiral, 
and  paddle  conveyors  can  be  calculated  by  { h  - 
formute  given  (Table  A).  The  output  is  calcu- 
lated on  material  weighing  501b.  per  cubic  foot. 


is  somewhat  similar,  the  drum  is  secured  to 
a  shaft  which  is  carried  in  two  sliding 
bearings. 

There  are  in  use  several  designs  of  auto- 
matic tension  gear  or  take-ups,  having 
balance  weights  to  compensate  the  weight  of 
the  belt  and  maintain  a  tension  on  it  ;  this 
should  not  exceed  15  lb.  to  20  lb.  per  inch 
ply.  Steel  channels  extend  the  whole  length 
of  the  conveyor  with  cross  channels  about 
5  ft.  pitch  to  carry  the  top  curving  roller 
sets.  Cross  channels  may  be  fitted  about 
25  ft.  pitch  to  support  the  top  edge  guide 
rollers  ;  the  bearings  of  the  bottom  or 
return  rollers  are  bolted  to  the  longitudinal 


Table  B. — -Belt-conveyor  Roller  Sets. 


Top  Rolleis  Diam.  A  

Width  B   

Tube  Spindles  C   

Bottom  Rollers  Diam.  D   

Width  E   

Solid  Spindle  F  .  . 

Top  Edge  Guides  Diam.  G   

Width  H  

Tube  Spindles  J 


12 

15 

18 

21 

24 

■11 

30 

36 

40 

44 

48 

5 

5 

6 

6 

6 

7 

7 

7 

8 

8 

4 

5 

5i 

6 

7J 

9 

lOi 

104 

lOJ 

lOi 

1 

1 

1] 

H 

IJ 

n 

n 

l| 

1| 

If 

2" 

4 

4 

5 

5 

5 

6 

6" 

7 

7 

8 

8 

14 

17 

20 

23 

27 

30 

32 

38 

42 

47 

51 

1 

1 

1 

1] 

li 

■1* 

li 

2 

2 

4 

4 

4 

5 

5 

5 

5 

6 

6 

6 

6 

3 

3 

4 

4 

4 

5 

5 

5 

5 

6 

6 

1 

1 

1 

l-i 

li 

U 

If 

H 

chamiels  and  are  pitched  about  12  ft.  to 
15  ft. 

Top  Carrying  Rollers  are  of  three  types  : 
(a)  The  flat  type  ;  ih)  two-roller  type  where 
conveyors  do  not  exceed  18  in.  width  ; 
ic)  the  more  universal  type  Avhich  consists  of 
two  inclined  side  rollers  and  the  centre 
horizontal  roller  or  rollers. 


Fig  1.    Spiral  in  Trough. 

In  Fig.  3  a  diagrammatic  cross  section  of 
a  belt  conveyor  is  given,  also  in  Table  B  of 
standard  dimensions  of  the  various  rollers 
and  spindles  suital)le  for  belt  conveyors  from 
12  in.  to  48  in.  in  width. 

The  conveyor  belt  is  considered  to  be  the 
most  vital  part  of  any  belt-conveying  plant, 
and  it  is  advisable  to  instal  a  first-class 
belt  ;  although  the  initial  cost  is  much 
gi'eater  than  many  of  the  inferior  clas.ses,  the 
best  is  the  greatest  economy.  For  all 
material  with  sharp  cutting  edges,  a  rubber 
and  canvas  belt  should  be  used. 


Vic, 


Drivii  g  I' lul 


All  dimensions  are  in  inches. 


The  details  given  in  Table  C  m&y  be 
considered  standard  practice.  The  stepped 
type  of  belt  A  (Fig.  5)  is  strongly  recom- 
mended as  most  suitable  for  all  conveyors 

*  Paper  re-id  before  the  Institution  of  Mechanical 
Engineers  by  Mr.  Gardiner  Mitchell. 
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having  troughing   rollers,   the   belt  being 
:  speciallyT  flexible  to  form  trough,  also  the 
extra  thickness  of  rubber  in  centre  ensures 
long  life.    Where  a  rubber  and  canvas  belt 
Ls  used  for  handling  grain  or  any  like  material, 
I  a  much  lighter  class  is  suitable.    Solid  woven 
i  cotton  canvas  belting  is  made  up  to  60  in. 
*  wide  and  in  thicknesses  ranging  from  in. 
'  to  J  in.,  and  this  type  is  used  for  a  variety 
"I  of  purposes. 


TableTC- 


-Tabxe  oir  EuBBER  AUD  Canvas  Belts 

rOE  CONVEYOES. 


Fig.  3. 

Observations  have  been  made  of  the  wear 
which  takes  place  in  belting  ;  rubber  and 
canvas  belting  was  found  to  be  the  most 
efficient,  balata  next,  the  wear  of  which  is 
about  four  times  greater  ;  •  then  in  solid 
woven  canvas  the  wear  was  about  five  to 


Kid.  3a. — Flat  Conveyor. 

.six  times  greater  than  what  took  place  on 
rubber  and  canvas,  and  with  sewn  cotton 
duck  canvas  the  wear  was  about  seven  times 
greater  than  rubber  and  canvas,  (see  Table  C). 

Belt  Tension. — It  has  already  been  stated 
that  belt  tension  should  not  exceed  20  1b. 
per  inch  per  ply,  which  may  be  calculated 


Width. 


Not  exceeding  : 

12  in  

18  in.'  

24  in  

30  in  

40  in  

48  in  


Plies. 


Stepped. 


Centre. 


Edges. 


Ordinary. 

Equal 
Plies. 


See  Slcetch  A,  Fig.  5.   See  Sketch 
B,  Fig.  .5. 


Fig.  4.— Pu.sh-plate  Conveyoi-. 
I)y  formulae.  A  bolt  conveyor  can  be  run 
successfully  at  an  angle  which  should  not 
exceed  20  deg.,  except  in  the  case  where  the 
material  is  not  liable  to  roll  back  or  the  belt 
is  fitted  with  cross  or  vee-shaped  leather 


^  RUBBER  PLV 


'3  PLY 


Fig. 


bars  copper  riveted  on,  in  which  cases  the 
conveyor  may  operate  successfully  at  angles 
of  25  deg.  to  30  deg. 

Belt  conveyors  designed  to  handle  material 


Table  D. — Belt  Conveyoks. 


Width   

12 

15 

18 

21 

24 

27 

30 

36 

40 

44 

.  .  48 

Driving  End  Drum  .... 

18 

20 

22 

24 

27 

30 

33 

36 

38 

40 

42 

Tension  ,,   

15 

18 

20, 

22 

24 

20 

28 

30 

32 

34 

36 

Width  of  botli  above  .  . 

14 

17 

20 

23 

27 

30 

32 

38 

42 

47 

51 

Gtearing  Ratio   

3  :  1 

3  :  1 

4  :  1 

4  :  1 

4  :  1 

5  :  1 

5  :  1 

5  :  1 

6  :  1 

fi  :  1 

6  :  1 

Pitch   

1 

1 

u- 

n 

1-1 

n 

IJ 

u 

U 

H 

If 

Driving  Pulley  

18x4 

18x5 

21x4 

21  x5 

24x5 

24  x  5 

30x5 

30x6 

36x6 

36  X  8 

42x8 

Speed   

128 

150 

208 

192 

170 

223 

203 

212 

240 

288 

273 

Output ....  tons  per  hour 

30 

48 

70 

82 

95 

123 

136 

187 

206 

281 

312 

Speed  ....  feet  per  miu. 

200 

250 

300 

300 

300 

350 

350 

400 

400 

500 

500 

Rubber  and  Canvas  Belt, 

Plv  

:} 

3 

4 

4 

5 

5 

6 

('> 

7 

7 

Solid   Woven  Canvas 

Belt,  thickness  .... 
Size    of  Longitudinal 

1 

I 

i 

f 

f 

1 

Channels   

5  X2i 

5  x2J 

5  X2J 

6x3 

6x3 

6x3 

7  X3i 

7  X3J 

7  x3^ 

8  x3J 

8  x3J 

All  dimensions  in  inches.    Calculations  for  Horizontal  Conveyors  100  ft.  centres. 
Output  calculated  on  material  50  lb.  per  cubic  foot. 


from  feed  point  or  points  to  one  fixed  dehvery 
point  may  or  may  not  have  a  shoot  at 
delivery  end.  If,  however,  it  is  necessary 
to  deposit  the  material  at  various  points 
along  the  length  of  conveyor,  such  as  feeding 
into  various  storage  hoppers,  then  a  throw-off 
carriage  must  be  introduced. 

The  capacity  of  belt  conveyors  can  be 
calculated  by  the  formulae  given  in  Table  D, 
and  the  horse  power  required  to  drive  thi.s 
class  of  conveyor  can  be  got  from  the  horse- 
power formula?.  The  power  required  to  drive 
belt  conveyors  is  very  small ;  this  type  is 
considered  to  be  the  most  economical  as 
regards  power. 

(To  he  confmued.) 


RECENT  DEVELOPMENTS  IN 
WIRELESS  TELEGRAPHY. 

Ix  a  paper  read  at  the  lii.st  it  ution  of 
Electrical  Engineers,  Lieutenant-Colonel 
A.  Q.  T.  Cusins.  of  the  Royal  Corps  of 
SigTials,  dealt  with  the  progress  and 
developnient  recently  made  in  wireless 
ielegraphy,  and  gave  a  forecast  of  what 
could  be  achieved  in  this  direction  in  the 
near  if  not  the  immediate  future. 

'I'he  paper  was  mainly  a  record  of  experi- 
mental jnogress  towards  mechanicalisa- 
tion  of  wireless  telegraphy  in  as  sini])le 
aiul  portable  a  form  as  possible,  and 
Colonel  Cusins  stated  that  ex]ierimental 
work  had  now  arrived  at  a  point  at  which 
it  had  been  showji  by  ex])erience  that 
apparatus  could  he  produced  which  in  the 
hands  of  operators  of  average  ability 
enabled  wireless  telegraphy  to  be  carried 
on  by  mechanical  operations,  both  in 
transmis.sion  and  in  rece])tion,  either  by 
itself  or  in  continuation  of  a  line  .system, 
and  this  at  all  sjieeds  up  to  the  maximum 
of  Wheatstniie  apparatus. 

Til  describing  the  experiments  that  had 
been  going  forward,  he  said:  "It  may 
not  be  generally  known  that  for  some  time 
the  Post  Office  have  been  conducting  trials 
of  this  .somewhat  imdei'-poAvered  set,  and 
traffic  between  London  and  Germany  has 
been  carried  on  a  single  wire  and  earth 
between  the  Central  Telegrauh  Office, 
London,  and  Alder.shot,  then  from 
Alder.shot  to  Cologne  by  military  wireless, 
and  from  Cologne  military  wireless  station 
\o  the  German  Post  Office  by  wire. 
Through  transmis.sion  has  also  been 
(\irried  on  with  a  certain  amount  of  steady 
success,  u*ing  Wheatstone  transmission 
and  Creed  ]n'inter  reception,  the  working 
s]ieed  being  100  woi'ds  a  minute." 

Colonel  Cusins  said  there  could  be  no 
doubt  that  the  direct  recording  on  pajier, 
and  indeed  printing,  of  wireless  signals 
was  now  an  accomplished  fact.  The  speed 
at  whicli  it  was  possible  to  work  was  at 
least  as  gTeat  as  the  speed  at  which  the 
Wheatstone  apparatus  itself  would  work. 
Wliile  the  greatest  range  over  which  the 
system  had  been  tried  was  400  miles,  i,i 
was  rensouable  to  suppose  that  much 
greater  distances  could  be  traversed  as  the 
power  was  increased. 


Iron  IMills  to  RESTART.^The  Shelton  Iron  Mills, 
of  the  Shetloii  Iron  &  Steel  Co.,  North  Stafford- 
shire, started  up  again  recently  after  being  silent 
for  a  long  time.  It  is  anticipated  that  the  works 
will  employ  about  2,000  men,  many  of  whom  have 
been  idle  for  40  weeks.  The  firm's  Etruria  Iron 
Jlills  restarted  last  week.  Much  satisfaction  is 
occasioned  in  the  district  by  this  evidence  of  a 
return  to  industrial  activity. 


to 
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Office  and  Workshop  Day  by  Day. 


Short  practical  articles  solicited.       Exceptionally  high  rates  paid. 


Simple    "  Protector "    for  Keen-edged 
Wcadworking  Tools. 

Those tradpsmen,  such  as  joiners,  pattern 
makers,  cabinet  makeis,  etc.,  whose  work 
necessitates  the  constant  use  of  edge  tools, 
know  very  well  how  annoying  it  is,  when 
working  outside  the  shop  or  travelling 
from  one  situation  tO'  another,  to  find 
small  chips  orxt  of  their  c  hi'-cNor  gtmges, 
etc.,  which  generally  means  giinding  and 
thus  shoi'tening  the  life  of  the  tool  by 
doing-  so. 

A  neat,  tig:ht-fitting-  jjrotector  or  cover 
can  easily  be  made  for  any  of  those  tools 
at  a  cost  hardly  worth  mentioning-,  the 
riiethod  being  as  follows:  — 

Select  a  piece  of  tough  brown  jjaper,  cut 
a  -^ti  ip  about  5  in.  broad,  the  leng'th  to  be 
determined  by  the  width  of  the  chisel  or 
gouge  to  be  covered,  fold  or'  mark  this 
down  the  centre,  proceed  to  cut.  as  shown 
in  Fig*.  1,  the  tool  in  ([uc'^tion  being  used 
to  ensure  correct  spacing. 


3 

1 

Lis 

Fic:.  1  and  Fig.  2. 

Some  strong  glue  should  now  be  pro- 
cured; ])lace  the  tool,  after  greasing  or  oil- 
ing to  prevent  the  cover  adhering  to  it,  as 
shown  in  Fig.  1  letter  a,  apply  glue  to 
flap  marked  1  also  ooaresiponding  space 
below,  fold  tightly  twice,  then  turn  flap 
No.  1  over  edge  of  tool,  glue  flap  No.  2 
and  space,  fold  and  turn  down  flap  as 
before.  Fig.  2  shows  flap  B  ready  _t0'  be 
glued  over,  the  piece  marked  C',  Fig.  2, 
serves  to  bind  the  cover;  the  dotted  lines 
indicate  where  folded.  Secure  when 
flnished  by  binding  witb  string  or  othei 
means. 

When  thoroughly  set  undo  the  binding, 
ti'im  the  end  of  the  guard  where  the  tool 
enters,  aixd  the  outside  covered  witl\ 
shellac  varnish,  thus  making  it  somewhat 
harder  and  also  waterruoof. 

The  "protectors"  or  "covers"  take 
up  no  extra  room  in  tlu>  kit,  if  wraj)pe(l 
very  tightly  are  an  exact  fit  on  the  tool, 
do  not  slip  off,  and  aie  a  sure  preventa- 
tive against  chipped  edges. 

Driving  Twj  Shafts  with  One  Motor. 

Two  lengths  ot  sliatting,  one  along  eai  li 
of  the  long  sides  oi  a  shop,  gave  motion 
througb  pulleys,  etc.,  to  a  number  of 
machines  of  various  types.  A  motor 
drove  each  length  of  shafting  as  shown  in 
Fiy.  1.  One  oi  the  motors  gave  orrt.  and 
bad  to  be  taken  away  for  rejiairs.    Tt  was 


e-senlial,  liowever.  thai  some  of  tlie 
machines  driven  ly  tlie  shaft  which  was 
now  stojiped    should  be  kept  running. 

T\v(i  Dulleys  were  found  an\(mg  the  stock 
which  wei  e  ]ii'actically  tlie  same  outside 
diameter-.  The  Indes  were  hoit^d  out  tc 
suit  the  iw't)  shafts,  and  ktvways  were 
slotted  out   ot  the  bosses  ot  the  iiullevs. 


r 


1: 

Flc.   1   ami   I'^Ki.  2. 

Fhils  were  tiled  out  on  the  sliaft- 
ing  and  keys  made  to  suit  the 
total  dejjth  and  width  of  the  key  ways,  i.e., 
])ulley  and  shaft  for  each  case.  The 
pulleys  were  now  lifted  to  positions  set 
and  secured  in  line  with  one  another  a^- 
shown  in  Fig.  2.  A  belt  made  the  (oji- 
nection,  care  being  taken  to  run  it  crossed 
so  that  the  original  direction  of  motion 
can  lie  maintained. 


PLEASE  READ  CAREFULLY. 

Far  litis  jounial  ire  iniiil  ci'isp,  prdd it  iil 
(111(1  technical  articles  and  pai'agrapJis-,  (iiid 
irc  arc  pic  pared  to  pay  ircll  for  Viciii.  Of 
the  many  irho  read  technical  jotirnals 
(inly  a  few  ivrite.  WJry  is  this?  It  is 
iKit  because  they  hare  nothing  to  irrite 
alxj'ii't,  becavse  erery  crperieneed  en- 
gineer's mind  is  a  storehouse  of  valuable 
i nformation ,  irjicthci  lie  be  manager, 
fore  man,  d  raugh  I  s  iiuin ,  or  mechathic.  We 
hare  at  all  times  orercome  power-house 
troubles,  problem  of  design,  or  ircrrl,- 
sliop  d  ifficuliies  by  ingemcrus  devices. 
Somct  i  iiu's  striking  methods  become  a 
Jiabif,  and  ire  do  not  realise  that  they  arc 
e.rcept lonnl  till  same  observer  e.vpresses 
astdiiish  metht . 

If  IS  said  tliat  every  person  could  write 
one  good  novel,  and  it  is  certainly  true 
that  everyone  could  iriitc  more  tlinu  one 
useful  wnnlde  or  ral liable  article.  We 
write  and  urge  our  readers,  tlicrefore,  to 
give  others  the  bciicfil  of  their  hnoirlcd ge 
and  experience. 


The  motor  now  diives  one  shaft  as  it 
did  in  the  first  case,  and  from  the  pulley 
on  this  shaft  the  motion  is  taken  througli 
the  helt  to  the  jjulley  on  tlie  second  shaft, 
which  now  runs  as  usual. 

Stubborn  Joints  Made  Steam-tight. 

The  sketch  shows  a  method  by  which 
a  leak\  steampi])e  joint  can  be  made 
aiisolulely  tight.  A  dovetail  groove  is 
l  ut  in  the  flanges  as  indicated,  and  in  thi- 
is  fitted  a  copiier  ring,  which  protrudes 
slightly. 


|-  1- 


Finn. 


After  the  holts  1  een  tightened,  the 

exposed  coiipei  is  liammejed  until  the  soft 
metal  completely  fills  the  groove. 

Care  should  be  exercised  in  hammering 
I  he  copper  as  there  is  the  possibility  of 
lii-eaking  the  bolts  if  the  blows  are  too 
heavy,  oi  unevenly  distributed. 

The  Value  of  "  False  Hardening." 

'ibc  ro]li)wing  little-known  method  of 
harden Mig-  dies,  [)ress  tools,  or  any  intricate 
or  awkward-shaped  pieces  of  work  which 
are  liable  to  war])  or  fracture  under  the 
piocess,  has  been  adopted  by  the  writei- 
foi  some  considerable  time,  and  its  value 
and  immunity  from  risk  proved  over  and 
over  again.  For  want  of  a  more  suitable 
teiin  to  employ  descriptive  of  the  proces-; 
the  writer  calls  it  "  false 'hardening,"  tliis 
designation  seeming  to  fit  it  very  well. 

In  the  ordinary  way  a  die  would  be 
brougdil  up  to  hardening  temiierature  in 
a  fui'iiace  or  mutHe,  and  quenched  oh:'  in 
c(dd  M-ater.  The  writer's  method  is,  how- 
ever, as  follows  :  The  die,  or  viece  of  woik 
to  be  harilened.  is  first  given  a  slow  heal- 
ing in  the  furnace  until  it  assumes  a 
uinfoini  dull-red  colour,  then  quenched  in 
warm  water.  It  is  again  reheated,  hut 
this  time  brought  to  its  jnoper  hardening 
lem]ierature.  then  (|uenched  off  in  luke- 
warm w  atcr.  The  w  l  iter  has  successfully 
baldened  nian\  st niclurally-w ^ak  frame 
dies,  ranging  in  size  from  4  in.  to  12  in., 
both  square  and  rectangular,  a-  well  a> 
ling  dies,  and  ha-  never  had  a  -ingle 
mi-hap  with  them. 
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kNOTNKERTNd  WORLD. 


(Views  expressed  in  this  Section  are  not  necessarily  endorsed  by  the  Editor.) 


NEGOTIATIONS  AT  NATIONAL 
MARITIME  BOARD. 

By  Plekkiax. 
Shipping  Strike  Averted? 

In  all  probability  \ve  have  very  Jian  uwly 
avei'ied  a  .strike  which  may  have  had  con- 
,  .sequences     of     a      most      far-reach iiij^' 
I  charactei'.    We  are  informed  fi't)m  a  most 
1  tmstworthy  source  (hat    the  shipowners 
[  are  likely  to  agree  to  jiosipone  tlieii'  appli- 
i  cation  for  a  reduction  in  seafarei'.s'  wages, 
i  No  official  pronouncement  of  this  has  been 
j  made,   l)ul  it  may  be  fairly  safely  con- 
i  chided    tliat,   for    some    time   at  least, 
seamen's  and    hi'emen's    a\  ages  are  nol 
likely  to  be  lowered.    There  is  little  doubt 
that  a  calamity  of  a  shipping  strike  on  a 
va.st  scale  will  have  been  averted,  almost 
solely  by  the  per.sonal  inRuence  of  Mr. 
Havelock  Wilson,    M.P.,    C.B.K.,  C.H. 
Those  who  are  a(  ([uainted  with  what  has 
I  been  going  on  behind  the  scenes,  recognise 
in  the  probable  postponement  of  the  reduc- 
tion a  veritable  triumph  for  tlie  seamen's 
veteran  leader.    The  suggested  reduction.s 
are  very  serious,  being  t"i  i)er  month  for 
men  sailing  in  ocean-going  steamers  and 
14s.  per  week  in  weekly  boats.    A  storm 
of  indignation  was  roused  by  the  notice, 
and  the  shipowners  have  been  amaxed  at 
the  intensity  of  feeling  manifested. 

Sound  Leadership. 

A  very  different  attitude  was  lulojited  by 
(he  seamen's  representatives  on  this 
(tccasion  to  that  when  the  last  reduction 
was  mooted.  Then  they  were  convinced 
that  a  fall  was  justified,  and  did  not 
hesitate  to  recommend  acceptance  to  their 
members.  Despite  the  torrent  of  criticism 
and  abuse  directed  at  them,  their  advice 
was  accepted  by  the  rank  and  file.  J'lvents 
have  shown  that  the  right  course  Mas 
■folW  ed,  and  the  seamen  to-day  stand  with 
their  funds  intact,  their  membership 
inviolate,  while  organisations,  like  the 
Cooks  and  Stewards'  TTnion,  who  fouglil 
the  reduction,  now  find  their  iuml- 
exhausted,  and  their  organisation  com- 
pletely destroyed,  so  far  as  effective  resist- 
ance to  fm'tliei'  decreases  is  concerned. 
We  have  had  access  to  the  shorthand  notes 
of  the  various  conferences  which  have 
occu)red  lecently  l)et\\eeii  the  shipowners 
and  the  union,  and  the  case  presented  by 
Mr.  Havelock  Wilson  is  one  of  the  most 
closely  reasoned  Ave  have  eucounteied  in  a 
fairly  extensive  experience  of  trade  union 
negotiations.  Few  men  command  greatei- 
respect  from  the  employers  than  Mr. 
Havelock  Wilson,  and  his  jilea  on  behalf  of 
the  seamen  made  a  deep  im]n'ession. 

Employers  Oppose  Arbitration. 

Notwithstanding  this,  it  appeared  as 
though  a  dispute  was  inevitable.  It  is 
true  the  shii)owners  modified  their 
original   application    by    suggesting  the 


leducticms  shouhl  lake  i)lace  in  two  instal- 
ments, the  first  being  t'2  per  numth  from 
January  1,  1922,  and  an  additional  £1  from 
March  1,  but  this  of  itself  would  nevei' 
have  prevejited  a  strike.  There  are  many 
bioad-minded  employers  on  the  National 
Maritime  Board,  and  it  is  difficult 
lo  understand  the  shipowners"  opposi- 
tion to  the  unions'  suggestion  that 
the  case  should  be  submitted  to  arbitra- 
tion. Although  the  Press  has  annoiunced 
that  the  shipowners  accepted  aibitration, 
Ibis  is  not  the  case,  and  no  arrangements 
have  been  made  in  that  direction.  This  is 
to  be  greatly  i-egrelted,  as  not  only  would 
it  have  established  a  firmer  and  more 
amical  le  relationship  between  the  ship- 
owners and  seamen,  but  it  would  have 
i^iven  a  lead  to  enoo-uiage  othej-  emjiloyeis 
and  trade  union  organisaticms  to  seek  a 
similar  solntion  of  their  differences.  This 
inexplicable  hostility  towards  arbitration 
im  the  pail  of  certain  employers'  associa- 
tions is  doing"  a  good  deal  to  undeimiiie 
the  ])0'sition  of  moderate  men  in  the  trade 
union  movement,  and  is  likely  to  stifle  the 
woik  of  such  organisations  as  the  Indus- 
trial Leagaie  and  Council  and  the  Alliance 
of  Kniployeis  and  Pniployed,  in  theii- 
efforts,  to  l»ring  about  feelings  of  hannony 
and  confidence  between  capital  and  labour. 

Some  Obstacles  to  Arbitration. 

It  has  been  remarked  in  tliis  journal  thai 
there  is  a  good  deal  of  educational  work  to 
he  done  before  the  principle  of  compulsory 
arbitration  is  likely  to  be  accepted.  From 
the  trade  union  point  of  view,  it  is  held 
that  Arbitration  Courts  are  generally  con- 
stituted in  such  a  manner  as  to  preclude 
the  arbitrators  fi'om  possessing  a  llioiough 
appreciation  of  the  workers'  outlook.  Even 
in  those  cases  where  the  court  consists  oJ' 
a  neutral  chairman,  assisted  by  one 
I  mployer  and  one  workman  representative, 
the  trade  unionist  i-  i  onvineed  that  he  has 
only  one  represen talive  who  is  actually  in 
I'ontacl  with  working-class  comlitions. 
The  chairman  is  o-enerally  drawn  from  the 
legal  or  commercial  profession,  and  he  is 
much  more  likely  to  be  familial  and  sym- 
pathetic to  the  employer's  ])oint  of  view 
than  to  that  of  the  workman.  There  is  an 
incredible  amount  of  suspicion  and  distrust 
amongst  trade  unionists,  and  even  their 
own  ofiicials  do  not  escajie  this  general 
liostility.  The  average  employer,  too,  is 
not  verv  much  enamouied  of  arbitration. 
He  believes  tliat  nobodv  can  understand 
the  necessities  of  his  business  so  well  as 
he  himself.  He  has  no  time  for  lawyers 
and  Govei'iiment  ofiicials,  whoan  he  con- 
siders are  hopelessly  out  of  touch  witli 
industrial  life.  It  is  not  to  be  wondered 
at  in  these  circumstances,  that  both  sides 
have,  at  times  when  it  suited  their 
interests,  been  prepared  to  out  their  trust 
in  the_ fighting  strength  of  their  respectiv" 
organisations  rather  than  rely  on  reasoned 
argument. 

Despite  these  obstacles,  there  is  a 
steadilv  growing  volume  of  opiniim 
amongst  both  employers  and  trade 
unionists,  that  means  must  be   found  to 


make  strikes  and  lockouts  necessary  only 
as  a  last  resort. 

The  factor  which  arou.ses  most  opposi- 
tion to  arbitration  is  the  compulsory 
element.  The  trade  unions  show  no  signs 
of  giving  up  the  right  to  strike,  nor  does 
the  employer  feel  like  surrendering-  his 
power  to  lock  his  workmen  out.  It  is  very 
much  to  be  doubted  whether  in  practice 
con) pulsion  could  be  enforced,  particularly 
in  large  disputes.  The  use  of  voluntary 
Arbitrtitian  Courts,  freely  adopted  by  both 
sides,  is  a  horse  of  an  entirely  different 
colonr. 

Seamen's  Preparations  for  a  Strike. 

It  should  not  be  imagined  because  a 
trades  union  official  proves  himself  con- 
I  iliatory  during  negotiations  that  he  will 
not  be  a  determined  opponent  should  it  be 
neces.sary  to  resort  to  industrial  warfare. 
Certainly  the  seamen's  general  secretary, 
himself  one  of  the  strongest  advocates  of 
arbitration,  has  revealed  the  fact  that  if 
necessary  he  will  face  the  issue  of  a  strike 
as  determinedly  as  the  most  fervid 
extremist.  If  is  not  generally  known  that 
secret,  but  nevertheless  complete,  prepara- 
tioiis  have  been  made  by  the  Seamen's 
Fnion  in  all  the  principal  ports  in  the 
Fnited  Kingdom,  and  not  a  few  on  the 
Continent,  for  a  strike  should  every  ofher 
method  prove  futile.  Organisation  of  a 
most  thorough  character  has  been  devised 
to  meet  the  situation  which  might  arise. 

It  was  the  seamen  who  started  the 
transport  strike  in  the  Mersey  in  1911. 
which  proved  one  of  the  most  completelv 
organised  strike,s_  in  modern  history.  Tus'l 
as  on  that  occasion  the  strike  of  seamen 
precipitated  a  transport  strike,  it  is  just 
possible  in  the  present  instance  that  the 
dispute,  once  started,  may  rapidly  extend 
its  boundaries.  There  is 'no  other  class  of 
worker  who  has  i)roved  hinrself  more  deter- 
mined than  the  seaman.  Thev  are  a  bodv 
of  men  with  characteristics  peculiar  to 
themselves.  It  is  fortunate  thev  have  a 
man  a(  their  head,  whose  broad  and 
tolerant  outlook  enables  him  to  restrain 
foi  'ces  which  in  less  balanced  hands  misht 
easily  prove  at  the  present  time  a  menace 
U)  indu-^trial  peace. 


STRIKES  DURING  1921. 


Dnuxc,  1921  something  like  8(J,(j00,00i; 
woiking  days  were  lost  through  wage  and 
othe}'  disputes.  The  total  number  of 
M  orkjjeople  involved  in  these  disputes  was 
about  1,800,000.  In  1920  approximatel v 
2.000,000  workpeople  were  involved  in 
dis]Hites,  having  an  aggregate  duration  of 
aporoximately  2T, 000. 000  working  davs. 

The  numbei  of  trade  disputes  causing  a 
stoi)page  of  work,  i-eported  to  havp  Voo-im 
in  1921,  was  800,  according  to  the  Labour 
Gazette.  This  was  less  than  one-half  of 
the  total  for  1920.  and  much  below  the 
totals  for  eithei  1918  or  1919.  ing, 
however,  to  the  magnitude  of  the  c(tal 
mining  dispute,  the  number  of  workpeoole 
involved  h,  disputes  in  1921  was' little  less 
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than  iu  1920,  and  greater  than  in  any 
previous  year  except  1919,  and  tlie 
aggregate  loss  of  time  was  mucli  in  excess 
of  any  hitherto  lecorded. 

The  figures  for  December,  1921,  how- 
ever, are  the  lowest  for  any^  month  since 
early  in  19 IT. 

Dealing  Avith  the  tall  in  wages,  the 
Labour  Gazette  says: — The  changes  in 
rates  of  wages  reported  during  1921,  in 
those  industries  for  which  statistics  are 
regulailv  compiled  by  the  department, 
resulted  in  a  net  reduction  of  about 
f  6,0(10,0(10  in  the  weekly  full-time  wages  of 
over  7,000,000  workpeople.  In  1920  a  net 
advance  of  about  £'4,800,000  in  the  weekly 
wages  of  7,700,000  workpeople  was 
reported."  In  December  there  was  a  total 
reduction  of  over  £400,000,  affecting 
nearly  3,000,000  workpeople. 

At  the  end  of  1921  tlie  proportion 
unemployed  in  industries  covered  by  the 
Unemployment  Insurance  Act  was  ovei'  l(i 
per  cent,  compared  with  approximately  0 
per  cent  at  the  beginning  of  January. 


PAYMENT  BY  RESULTS. 


At  a  meeting  of  the  Yorkshire  Centre  of 
the  Industrial  League,  held  at  I^eeds,  Mr. 
L.  D.  Priestnian,  of  Priestman  Bros.  ]jtd., 
Hull,  spoke  on  the  results  of  payment  by 
results,  and  explained  the  scheme  whicli 
was  in  operation  at  their  Hull  works. 
Mr.  Priestman  disclaimed  any  idea  of 
having  reached  finality  yet,  but  said  they 
had  made  a  step  in  the  right  direction. 
He  explained  that  a  standard  of  normal 
production  was  fixed,  and  proportionate 
increases  of  payment  were  made  according 
to  increased  ])roduction  over  that  standard. 
From  March,  1917.  to  March,  1921,  when 
trade  suddenly  collapsed,  they  had  an 
average  excess  over  standai  d  of  40.  per 
cent.  They  found  that  the  men  worked 
better  together,  and  the  proposition  was 
economically  sound.  It  was  immensely 
easier  either  than  profit-sharing  o]- 
co-partnership.  In  those  systems  the 
bonus  had  to  be  waited  for,  whereas  in 
payment  Ijy  results  it  was  received  weekly. 
In  answer  to  (luestions,  Mr.  Priestman 
said  that  the  clerical  staff  had  been 
receiving  50  iter  cent  increase  on  their 
salaries  and  probably  it  was  .only  a  ques- 
tion of  time  before  they  would  he  merged 
into  the  scheme.  He  hoped  tlie  day  would 
come  when  the  directors  woidd  be  on  the 
same  basis. 

The  chairman  said  he  believed  the 
scheme  could  be  ()perated  in  any  trade 
providing  the  Avill  to  win  confidence  in 
each  other  was  present.  The  whole 
tendency  (jf  industry,  he  said,  was  to  bring 
in  more  non-producers,  until  one  could  not 
wonder  at  the  cry  for  less  production, 
because  those  who  were  producing  were 
carrying  more  and  more,  and  their  burden 
was  becoming  heavier.  It  was  an 
exploded  theory  that  the  more  one  pro- 
duced the  sooner  one  would  be  out  of 
work.  He  believed  it  would  be  cheaper 
to-day  to  ijut  everyone  on  to  four  hours' 
vvork"^per  day  until  orders  began  to  come 
round,  and  would  make  for  greater  con- 
tentment than  paying  doles  under  the 
])resent  distribution  of  labour. 


ENGINEERING  WORLD 
"EN  PASSANT." 


Electricity  supply  workers'  wages  have 
been  rediiced  under  the  sliding  scale 
agreement  hy  4s.,  from  January  1,  1922. 
The  reductions  since  July,  1921  are  12s.  9d. 

h'liiltray  Hours. — The  Scottish  railway 
coupanies  are  applying  to'  the  iNational 
"\Yage<  Board  ior  the  withdrawal  of  the 
in(ita-e-,  averaging  4s.  Gd.  per  weeik,' 
awarded  by  that  Board  to  lailway  workers 
in  June,  1920,  and  also  special  payments 
for  night  duties.  They  ask  thai  junior 
employees  should  not  be  i  egaided  as  adults 
until  attaining  21  years  of  age.  The  most 
serious  lequest  is  that  there  shall  be  a 
modification  and  variation  in  the  hours. of 
wdik. 

The  A'e//  South  Wales  (government  has 
introdiuied  a  Bill  to  stabilise  the  wages  of 
all  workers  until  December,  1922.  During 
this  period  any  attempts  at  wages  reduc- 
tions will  be  punishable  by  law. 

lU'tn.pluyca  Boih  i  nial-ri  s,  according  to 
the  bran(4i  letuins  tin  December',  1921. 
totalled  y:),o89.  The  membership  of  the 
union  is  102,355,  so  that  approximately 
30  per  ( ent  are  unenijiloyed.  Branch 
expenditure  on  benefits  and  administrii- 
tion  was  £138,541.  The  increase  ^in 
expenditure  over  November  was  £50,271 ; 
and  300  members  were  admitted  during 
the  month,  while  1.181  were  excluded,  the 
net  decrease  in  membershi])  being  875. 

Cost  of  Living. — The  Ministry  of  Labour 
figures,  jiist  published,  show  a  further 
decline  of  about  6  per  cent  in  retail  pi  ices. 
The  index  figure  is  now  93  per  cent  over 
pre-war,  so  that  the  purchasing  power  of 
the  £  will  be  about  13s.  6d.  as  compared 
with  i>ie-war.  The  figures  are  of  great 
importance,  in  view  of  the  fact  that  the 
wages  nf  over  2,000,000  woiknien  are 
adjusted  under  sliding  scales  based  on  the 
cost  of  living. 


FOUNDRY  TRADES  EXHIBITION. 

An  Internatiuiial  Fouiuhy  Trades  Exhibition, 
wliicli  lias  been  ofgaiiised  by  the  Birmiiigliani 
Chamber  of  Commerce  (Incorporated),  tlie  Institu 
tioii  of  British  Foundrymen  and  the  British  Cast 
Iron  Research  Association,  is  to  be  held  in  Bingley 
Hall,  Bu-minghani.  from  June  15  to  24  next. 

The  exhibits  will  be  divided  under  heads  as 
follows  :  —  General  foundry  plant  :  Cupolas,  electric 
furnaces,  annealing  ovens,  furiKuis.  gas  producers, 
core  ovens,  core  racks,  core  nuikfi  s'  l.enclies,  .sand 
sifters,  sand  mixers,  moulding  machines, _  core 
machines,  sand  blast  machines,  tumblers,  grinding 
machines,  dust  ai-resters,  pressure  blowers,  pressure 
fans,  turn-tables,  foundry  cranes,  charging  trucks, 
foundry  trucks,  crane  ladles,  truck  ladles,  hand 
ladles,  cinder  mills,  moulding  boxes,  flasks,  briquet- 
ting  machines,  scrap  machines,  welding  plant, 
pneumatic  tools.  Foundry  requisites  :  Facings, 
shovels,  riddles,  brushes,  core  oil,  binders,  core 
rope,  studs,  cliaplcts,  etc.,  cupola  tools.  Pattern 
maknig  of  all  kinds  :  Wood  machinery,  pattern 
making  lathes,  trimmers,  circular  saws,  sandpaper- 
ing machines,  etc.  Moulding  sand  of  all  kinds. 
Laboratoiy  equipment  :  Testing  machines,  pyro- 
meters, thermometers,  etc.  Refractories  :  Cupola 
linings,  ganister,  bricks,  etc.  Die  casting  plant, 
permanent  moulds,  etc.  Combined  exhibits  liy 
British  trade  groups,  including  (ft)  grey  foundry 
work;  (h)  malleable  foundry  work;  (c)  isemisteel 
exhibits;  (d)  cast-iron  rolls;  (c)  non-ferrous 
foundry;  and  {t'^  >[vr\  r;islini;>.  Raw  materials  iind 
fuel:  i'ig  iron,  alln\-.  r,i|i.  dc.  Transport  .ind 
handling  appliances.  l'"ini.slntl  goods  (British  only)  : 
Cast  iron — architectural  ironworks,  baths,  ccntri 
fugal  oasimrs,  coal  vases,  fenders,  fire  dogs,  tire 
irons.  g»£  and  electric  fittings,  gates  and  rai'ings, 
gas  and  oil  stoves,  ■  hollowai-e  (enamelled  and 
tinned),  motor  car  castings,  pipes  and  fittings,  rain 
water  goods,  ranges,  stoves,  fire  grates,  registers, 
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mant«ls,  sad  irons,'  sanitary  castings,  stable  cast- 
ings, staircases,   sewerage  castings,    tables  (parts 
for,  umbreUa  stands,  waterworks  castings.    Steel  : 
steel  castings.     Non-fen'ous  :  Die  castings,  aluini-  ■ 
nium  castings,  general  castings,  alloys,  die  casting  j 
plant.    Complete  foundry,  with  modern  equipment. 
Foundry,  office  and  works  organisation  requisites. 
Technical  educational  institutions,  associations  and 
publications,  li-ade  Press  publications.     There  will 
also  be  a  competition  for  core  making,  moulding,  i 
pattern   making,    etc.        Historical   and   .statistical  j 
exhibits  (hoiioiary ).    Technical  lectares  and  papers  I 
by  various  technical   societies;   and  publicity  and  i 
propaganda  exhibits,   including  cinema  demonstra-  ' 
tion.    The  exhiMti'in  i>  primaiily  for  business  pur- 
poses,  but   special   aUractKms   will   he  provided  in  j 
the  shajie  of  leclures  by  experts  on  subjects  coming  I 
nndei'  the  headings  wliich  comprise  tin'  ■ihjects  of 
the  undertaking.     A  prominent  feature  will  be  a 
special  series  of  films  showing  processes  of  organisa-  ' 
tion,  equipment  and  mainifacture  demonstrated  by 
cinematograpli.        Furtlier     particulars     may     be  j 
obtained    by    applying    to    the    general    manager,  j 
International  Foundry  Trades  Exhibition,  Chanibei'  * 
of  Commerce,  95,  New  Street,  Birmingham.  ; 
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DIESEL  ENGINE  USERS'  ASSOCIATION. 

I 

December  Meeting.  \ 

At  the  last  meeting  of  the  Diesel  Enij;iiie  lasers"  > 
Association,     Mr.     C.     O.     Milt..ii.     .A  .M.I.E.E.;.'  j 
electrical  engineer  to  the  Borough  of  M;ii(lenhea(J,-  i 
was  re-elected  president  foi'  :i  second  year,  and  Mi'. 
Percy    Still,    M.I.K.K..    .M.l.l'.T.,    was  '  re-elected'  j 
honorary  secictaiy.     .Messrs.   H.   S.  Whiteley  and 
W,.    E.    Brandrelh    were    elected   members   of  the 
general  committee  in    place  of  the  two  members' 
retiring  at  the  end  of  tlieir  term  of  office.  .  ; 

The  members  forming  the  standing  committee  qu.  'i 
insurance  against  breakdown,  winch  deals  with.; 
any  questions  arising  in  comiection  with  th<?  ( 
standard  policy  of  insurance  against  breakdown,; 
adopted  by  the  association,  were  re-elected  for  a  | 
further  term  of  office. 

The  honorary  secretary  inade  his  annual  state-  ' 
inent,  which  rejiurted  a  fnrtliei'  substantial  increase 
in  tlif  inend)ership  of  the  a-sociation  during  tliei  ' 
year.  By  the  courtesy  of  the  Institution  of.  j 
Electrical  Engineers  the  meetings  of  the  association  ' 
are  now  again  being  held  in  that  building.  •:  ' 

During  the  year  papers  on  the  subjects  of  Oil 
Engine    Progress"    (IMr.   J.    L.    Chaloner),    "The  j 
Function  of  the  Heavy  Oil  Engine  in  Connection'*  | 
with    the    Lleneral    Supply    of    Electricity  "  (Mr. 
("ieoffrey  Porter),  and  "Some  Recent  Develojimcnts 
in  JMechanical  Injection  Oil  Engines  Using  Heavy 
Oils  "    (Mr.    Oswald   Wans)   had   been   read   and  j 
discussed.    Interesting  discussions  on  the  subjects  j 
of  "Lubricating  Oils  for  use  in  Air  Compress  irs '" 
and  "  ^\''eal■  and  Bursting  of  Cooling  Coils  of  Air  \ 
Compressors  "  had  taken  place.    The  result  of  these  | 
discussions  liad  been  that  much  useful  information  ' 
had  been  collected  on  the  subjects  concerned  and  ; 
circulated  among  the  members. 

Several  of  the  papers  had  been  translated  and  ] 
publislied  in  French  technical  journals.    The  further 
increased  demand  for  spai'e  co|iies  of  the  publica-  ' 
tions  of  the  association  was  evidence  of  the  increas- 
ing interest  which  was  being  taken  outside  the-  i 
actual  membership. 

In  view  of  the  tendeiRV  in  the  design  of  pure  ] 
Diesel  engines  to  approach  more  nearly  in  some  i 
respects  the  lines  of  semi-Diesel  engine  design,  and 
vice  versa,    the   president,    in    the  course   of  one  I 
of     the     discussions,     had    made    the   suggestion  i 
that  it  might  possibly   become   advisable  in  the 
future  to  alter  the  name  of  the  association  by  adopt- 
ing some  such  name  as     The  Heavy  Oil  Engine  I 
Users'  Association." 

It  is  understood  that  at  an  early  meeting  in  the  ' 
current  year  a  discussion  is  to  take  place  mi  the 
subject  of  "  iNlechanical  Lubi  icators,"  and  that  a 
paper  on  "Some  Characteiistics  of  Petroleum  Oils  , 
used  on  Diesel  Engines  "  is  to  be  read.  \ 

Particulars  concerning  the  association  can  be 
obtained  on  application  to  the  Honorarv  Secretai-v. 
Mr.  Percy  Still,  iM.I.E.E.,  M.I.]\T..  1.0.  Cadogaii 
(Jardens,  London,  S.W,3. 


The  Scottish  Motor  Show.— This  is  one  of  the 
liig  events  in  the  North,  and  will  be  held,  as  usual, 
in  Kelvin  Hall,  Glasgow.  The  opening  day  is  I 
Friday,  January  27,  and  the  closing  day,  Saturdav,, 
February  4.  This  will  be  the  twentieth  show  of' 
its  kind  in  Scotland. 


I     j,,K„.iEY  21.  IK  ENGINEERING    WORLD.  23 


Commercial  Notes  and  News. 


 _  I 

MORTGAGES,  CHARGES  AND 
SATISFACTIONS. 


i     BOARD  OF  TRADE  NOTES. 

I  [Abslraeted  from  the  Board  of  Trade  Journal  ] 

I  Bk.\zili.\x  Centenary  Exhibition,  Sei-tejiber  T 

I  TO  December  3L  1922.— On  Dect'inbrr  28  tlie  Pre- 
!  feet  of  Eio  de  Janeiro  laid  the  foiindal  iuii -.slune  uf 
'  the  Pavilion,  which  is  beinu;  built-  for  liii'  .•ueimi 

jiiodation  of  British  exhibits  at  the  fort liininiiiy 
Brazilian  Centenary  Exhibition.  Tlie  exliibilion, 
wln'eii  will  be  universal  and  internati(Jiial,  is  being 
organised  by  the  ]5razilian  tbivei  iiinent  in  eonnec- 
'  tdon  with  the  celebration  of  the  Centenary  of 
'  Brazilian  independence.  Invitations  to  participate 
have  been  accepted  by  nio.st  of  the  leading  Powers, 
and  our  chief  competitor.s  in  the  Brazilian  market 
arc  making  great  efforts  to  further  their  interests 

II  by  taking  full  advantage  of  the  op])oituiiil y  wliicli 
[   the   exhibition   offers    for    trade    propaganda  and 

advertisement.       The    United    States   <if  America 
<    liave  voted  a  million  dollars  for  official  participa- 
tion, while  the  Belgian  tlovernment,  in  addition  In 
a  .  national  pavilion,  intend  to  build  an  exhibiiing 
liall  with  an  area  of  70,000  square  feet,  and  there 
is  every  indication    that  other  countries  intend  to 
(    be   very   strongly    reijrescntcd.       In    view    of  the 
I    activities  of  ocher  countries,  it  is  cssi  nt  in]  tlim  llie 
j    British  section  should  be  tlioroUL;hiy  r('|.)icseni,-i I  i  ve. 
'    While  it  is  true  that  the  present  state  of  Brazilian 
I    exchange  militates  against  the  hope  of  innru'diate 
I    business  on  a  large  scale,  it  Is  al.so  tiiie  that  the 
Brazilian  market  possesses  many  special  attractions 
;    for  British  traders,  and  should  not  be  ignoicd.  There 
1;    can  be  no   doubt   that    the   }5razilian    people  are 
!   strongly  predisposed  in  favour  of  British  firms  and 
J   British  goods,  the  rcputaaon  of  both  standing  even 
'■    higher  than  before  by  leason  of  tlie  contrast  with 
,    the  quality  of  tlie  goods  and  the  iiiethods  of  other 
nations  who  took  advantage  of  the  war  to  exploit 
the  Brazilian  market.    An  indication  of  this  strong 
))ro-British  sentiment  may  be  found  in  the  fart  that 
although  financial  .striii.uency  picvents  tin-  o.uiiliy 
;i    from  participating  mi  .-iicli  a  i;ivisli  srale  .IS  I'l-ii.-iiii 
(    other  nations,  it-  has  iie\ ei'l  brli^.ss  allotted  the 

best  site  in  the  whole  exhibilmij  arwi.    The  British 
I  section  has  lereived  mil  only  the  moral  support  of 
Anglo-Brazilian  comrneiilal  interests,  but  also  sub- 
,   staiitial    financial    assi.st^iin  r.      .\    enuiinitlee,  uf 
which  Mr.  Limiel  de  Buthscliild  is  cbairnian,  was 
formed  to  co-operate  with  the  Department  of  Over- 
seas Trade,   and   ha.s   collected   funds   wliich  will 
defray  nearly   lialf  of  the   cost   of  this  country's 
participation.    Full  particulars  regarding  rates  "for 
space,  etc.,  can  be  obtainecl  from  the  Department 
•  of  Overseas  Trade. 


NEW  COMPANIES. 


I  Lorival  IMaiiufacturing  Co.  (1;)21)  Ltd. — Private 
company.  Registered  December  19,  1921.  Capital 
£10.000  in  £1  shares.  To  carry  on  the  busine-ss  of 
manufactni'ers  of  ,  lu  nii.nls  of'  all  kinds,  electrical 
ap})lianees  and  a< c.  s..  n  ies,  etc.,  anil  to  adopt  an 
agreeuimt  with  .M .  lliinth'N.  '{'he  snbsri-ilu-rs  are  to 
'  apjjoint  the  lirsi  dircrinrs.  Ijeni in lera I  i. ni  as  fixed 
by  the  c.inipanv.  Solicitois  :  Maxwell  &  Co.,  52, 
'  Bishopsgate,  E.G. 2. 

British  Engini'erin^  Units  Ltd. — Private  company. 
Registered  D.vnnb,-  20.  1921.     Capital  ,£1,000  in 
£1  sliares.    1\,  cany  on  the  business  of  mechanical 
,  ami    electrical    engineers,    manufacturers    of  and 
^  dealers  in  machinery,  etc.    The  first  directors  are  : 
A.  Green  and  S.   A.   Bailey.     Solicitors  :   R.  A. 
^  Roflierham  &  Co..  38,  Bailey' Lane,  Coventry. 

Rational  Combustion  Co.  (Sheffield)  Ltd.— Private 
'  company.  Registered  Deeemlier  20.  Capital 
£20,000  in  l(i.2.V0  prefirenc'  shares  of  £1  each  and 
75.000  01. Unary  shares  of  Is.  ..ach.  To  purchase 
and  acquire  the  exclusive  i-ights  in  the  post.il  dis- 
1'  tricts  of  Sheffield  and  Rotherham  of  supplying, 
!.  selling,  dealing  in  and  installing  the  plant'  and 
1  machinery  known  as  llie  turbn  ouivei'isei-  system  of 
j  powdered  coal  firing,  and  .any  niher  .system.s  of 
I  fuel  firing  (including  oil),  exin-essed  in  an  agree- 
\  ment  between  the  Powdered  fuel  Plant  Co.  Ltd., 
[  of  the  one  part,  and  C.  A.  Longbottom  and  F.  L. 
J  DufReld  of  the  other  part.  The  first  directors  are  : 
[  C.  A.  Longbottom  (chairman)  and  F.  L.  Duffield 
I  (managing  director),  (both  permanent,  subject  to 
I  holding  1,000  shares).  Solicitor  :  G.  Denton,  52, 
1  B.'.iik  Street,  Sheflield. 
I 


Harvey  &  Spencer  Ltd. — Private  company.  Regis- 
tered December  31.  Capital  £36,000  in  £1  shares. 
To  acquire  the  business,  undertaking,  patents  and 
concessions  of  Messrs.  Harvey  &  Spencer,  and  to 
eany  nii  the  business  of  mechanical  engineers, 
111.1  n n tai  l  111  eis  nf  .ind  dealers  in  machinery,  etc.  The 
tii'st  iliii'rtois  are  :  i.i.  C.  Harvey  and  F.  B.  Spencer 
(joint  managing  directors)  and  L.  H.  Ashton. 
Qualification  of  managing  directors  1,000  shares. 
Registered  office  :  25,  Victoria  Street,  Westminstei-. 
S.W. 

Jesshope  Ltd. — Private  conipaiiv  Registered 
December  21.  Capital  £2.000  in  £1  shares.  To 
carry  on  tlie  business  of  ine'  lianii  nl.  .  h  i  ;  i  ieal  and 
general  engiiiers,  die  cutters.  fwuiMh  is.  Mniilis,  etc. 
The  first  directors  are:  S.  Malkin  (chaii  man) .  and 
J.  R.  Malkin  (permanent),  L.  G.  Steven.soii  and 
A.  P.  Jesshope.  Qualification  of  permanent  direc- 
tors 100  shares;  of  ordinary  directors  50  shares. 
Secretary  :  L.  G.  Stevenson.  Registered  office  : 
Dale  Street,  Burstem,  Stoke-on-Trent. 

Edwards  '  &  Co.  (Bournemouth)  Ltd. — Private 
company.  Registered  Decenib;  r  24.  Capital  £30.000 
ill  £1  shares  (20,000  cumulative  participating 
IM'efercnce).  Tn  .-iciiiiiic  the  business  of  motor 
ciicineers  and  nininr  ili.ilcrs  carried  on  by  J.  E. 
r.radburn,  N.  S.  Hind  and  H.  C.  Jones  as 
"Edwards  &  Co.."  at  189-193.  Old  Cliristchurch 


Brownell  Dryer.s  Lid. — Satisfaction  in  full  on 
November  10,  1921,  of  debentures  dated  Julv  14, 
1920,  securing  £1,500. 

Peninsular  Engineei'ing  Co.  Ltd. — Satisfaction  to 
the  exteno  of  £400  on  March  15,  and  £500  on 
December  16,  1921.  of  debentures  dated  Januarv  14 
and  May  29,  1914,  securing  £900. 

Middlesbrough  Steel  Strip  &  Hoop  Co.  Ltd. — 
Satisfaction  in  full  on  May  15,  1921,  of  mortgage 
debentures  dated  IMarch  4,  1904,  and  December  16, 
1909,  securing  £3,000  and  £1.000  respectively. 

British  Thomson-Houston  Co.  Ltd. — A  irust 
deed,  dated  Jvovcmber  30,  to  secure  £8,000,000 
debenture  stock,  has  been  registered.  The  deed 
constitutes  a  first  specific  charge  on  the  company's 
freehold  and  leasehold  properties  (subject,  as  to 
certain  freehold  property,  to  trust  deed  of  March 
10,  1902)  and  a  floating  charge  on  its  other  assets, 
present  and  future,  including  uncalled  capital  (sub- 
ject to  said  deed  of  March  10,  1902).  Trustees  : 
Royal  Excliange  Assurance  Corporation.  A  com- 
mission or  discount  of  4^  per  cent  will  be  paid  or 
allowed  on  £1,500,000,  tlie  amount  of  the  present 
issue.  >. 


lioad,  Bournemouth.  The  first  directors  are  :  J.  E. 
Bradburn,  N.  S.  Hind  and  H.  C.  Jones  (all  perma- 
nent, subject  to  holding  2,000  shares  each), 
i.tnalification  100  shares.  Solicitor  :  J.  H.  T. 
M'harton,  172,  High  Street.  Southampton. 

IMeegan  k  Watson  Ltd. — Private  company.  Regis- 
tered December  29.  Capital  £2,000  in  £1  shares. 
To  take  over  the  business  of  electrical  and  general 
engineers,  wliolesale  and  retail  dealers  in  electrical 
goods  and  appliances  carried  on  by  H.  Meegan 
and  L.  Watson  at  44,  Lowtown  and  Robin  Lane. 
Pudsey,  as  "  I\leegaii  &  Watson,"  and  to  carry  on 
the  business  of  mechanical  and  general  engineers, 
machinery  and  engine  boiler  makers,  iron  and  brass 
founders,  dealers  in  electrical  uoods  and  appliances, 
motor  cycles  and  vein,  !,-..  ,1,  .  The  first  directors 
are  :  H.  Meegan.  L.  VVaison  and  S.  Webster. 
Qualification  100  shares.  Secretary  (pro  tem)  :  G. 
Howson.  * 

Frederick  Fox  Ltd.— Private  company.  Regis- 
tered December  29.  Capital  £5,000  in"  £1  shares. 
To  carry  on  the  business  of  manufacturers  of  and 
dealers  in  armoured  and  steel  fire  doors,  patent 
armoured  and  steel  trap  fire  doors,  etc.  The  first 
directors  are  :  Mrs.  M.  A.  Fox,  H.  Fox  and  E. 
Fox.  Qualification  £1.  Remuneration  as  fixed  by 
the  company.  Secr(-tary  :  Alice  Fox.  Registered 
office  :  Central  Ironworks,  Fulton  Street,  Thornton 
Road,  Bradford. 

Pepper  Jfill  Brass  Foundry  Ltd.- -Private  com- 
l)any.  Registered  December  "29.  Capital  £31,000 
m  £1  shares  (o,(IOO  preference  and  25,000  ordinary). 
To  acquire  the  business  carried  on  by  A.  H.  Leech 
at  the  Pepper  Mill  Brass  Foundry.  Darlington 
Street,  Wigaii.  and  to  carry  on  tli'e  business  of 
founders,  liiifilate  workers,  -niElnufacturers  of  forge 
and  forging  maehiiierv,  etc.  The  first  directors 
are  ;  A.  II.  Leech.  H.  Leech  and  A.  Thompson. 
Qualification  £500.  Registered  office  :  Darlington 
Street,  Wigan. 

McVicker.  IMorris  &  Co.  Ltd.— Private  company. 
Registered  December  29.  Capital  £2,000  in  £1 
shares.  To  acquire  the  rights  of  E.  Burden  to 
exercise  and  use  in  all  countries  liis  improved  metal 
coating  and  treating  processes,  and  to  carry  on  the 
business  of  gas  engineer.s'  and  contractors,  manufac- 
turers of  and  dealers  in  electrical  and  gas  welding 
and  other  apparatus,  etc.  The  first  directors  are  • 
S.  W.  Morris,  J.  IMcV.  IMmris  and  C.  A.  Harvey. 
Remuneration  £100  each  |icr  .inninn  (chairman  £25 
extra),  and  a  percentage  i.f  iln  lunfits.  Registered 
ntfice  :  79.  Wool  Excliange.  t'clcman  Street,  E.G. 

Vardas  et  Gie  Ltd.— Private  companv.  Regis- 
tered December  23.  Capital  £1,000  in  "£1  shares. 
Electrical,  mechanical  and  sanitary  engineers,  con- 
tractors for  jiublic  works,  iron  and  brass  founders, 
manufacturers  of  machinery  and  tools,  metal 
workers,  etc.  The  first  directors  are  :  J.  E.  Bam- 
baron,  R.  W.  Sellers,  G.  0.  Nevile  and  A.  M. 
Vardas.  Remuneration  as  fixed  by  the  company. 
Registered  office  :  Finsbury  Pavement  House.  Fins- 
burv  Pavement,  E.C. 


Ferrybridge  Foundry  Co.  Ltd.— Satisfaction  in 
full  on  December  14,  1921.  of  debentui-e  dated 
October  12,  1916,  securing  all  moneys  not  exceeding 
£2,000.  ■ 

Empire  (Alloy)  Steel  Corporation  Ltd.— Particu- 
lars of  £20,000  debentures,  authorised  December  12, 
1921;  present  issue  £17,500:  charged  on  the  com- 
pany's undertaking  and  property,  present  and 
futui-e,  including  uncalled  capital. 

Thwaites  Bros.  Ltd.— Cliarge,  on  tlie  company's 
undertaking  and  property,  present  and  futui-e. 
including  uncalled  capital  (if  any),  dated  December 
16,  1921.  t'.  secure  £42,205  3s.  lOd.  Holders: 
Disposal  and  Liquidation  Commission. 

Hobson  Engineering  Co.  Ltd.— Deb(  nttn  e  dated 
December  19,  1921,  to  secure  £1,500,  charged  ou 
the  company's  undertaking  and  property,  present 
and  future,  including  uncalled  capital.    Hidder  •  E 
F.  Davies,  The  Willows,  Gosforth. 

Barrow  Hematite  Steel  Co.  Ltd.- Trust  deed 
dated  December  12,  1921  (supplemental  to  trust 
deeds  dated  June  10,  1919,  and  November  8  1919 
securing  £1,000,000  first  debenture  stock),  charged 
on  coal  under  certain  lands  in  Worsborough,  Dar- 
field,  \orks.  Tru.stees  :  Sir  William  Barclay  Peat 
11.  Ironmonger  Lane,  E.G.;  C.  G.  Hamilton,  30, 
Lower  Sioane  Street,  S.W. ;  and  F.  J.  Ramsden, 
Abbotts  Wood,  Furness  Abbey. 

Cole,  Marchant  &  Moriey  Ltd.— Issue  on  Decem- 
ber 21,  1921,  of  £600  debentures,  part  of  a  series 
already  registered. 

Aylmer  Foundry  Co.  Ltd.— Issue  on  December 
lo,  1921, .  of  £400  debentures,  part  of  a  series 
already  registered. 

Newingtoii  Motor  &  Engineering  Co.  Ltd.— 
Debenture,  and  mortgage  supplemented  thereto. 
Ti'  ^"^^^'^  December  20,  1921,  to  secure 
£2,o9^  lis.  2d.,  charged  on  the  company's  under- 
taking and  property,  present  and  future,  including 
uncalled  capital,  and  53,  AValton  Street,  Hull 
Hohier  :  W.  H.  Maggs,  27,  Cholmley  Street,  Hull. 

n J'J.'l"",'  Delingpole  &  Co.  Ltd.-Particulars  of 
i30,000  debentures,  authorised  May  23,  1921;  whole 
amount  issued;  charged  on  the  company's  under- 
taking and  property,  present  and  future,"  includin^^ 
uncalled  capital.  ^ 

v.^^lnn^'""^^  Engineering  Co.  Ltd.— Particulars  of 
101?  second  debentures,  authorised  October  12 
1921;  present  issue  £1,000;  charged  on  the  com- 
pany's property,  present  and  future,  including  un- 
I'anking  pari  passu  with  sucli  of  the 
i.5,000  first  debentures  as  shall  be  outstanding 


RECEIVERSHIPS 

(APPOINTMBNT  OB  RELEASE). 

Lancashire  Gear  Co.  Ltd.— V.  Walker,  of  Lloyds 
Bank  Chambers,  King  Street,  Manchester,  was 
appointed  receiver  and  manager  uni;il  January  12. 
1922,  by  Order  of  Court  dated  December  23  "l921 
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CONTRACTS  AND  TENDERS. 

Central    Hot    Water     Supilv.— The  Bethiial 
Guardians  invite  tenders,  up  to  February  0. 
for  the  installation  of  central  hot  water  suppy. 
Specification    £3,    from    Clerk,    Bishop's  Road. 
London,  E.2. 

Xkw  Zkalanu  :  Auckland  Tuajiwavs  Dei-aut 
WENT.— The  Auckland  Tramways  Department  ni- 
vites  tenders  for  permanent  way  material  ch.snig 
Februarv  20,  and  for  overhead  line  material  clos- 
ing March  20.  Specifications  may  be  inspected  at 
the  British  Electrical  Federauon's  offices  after 
February  1. — Renter. 

MuNifiPALiTY  (u  Alexandria  :  I'u.mi'j'  and 
Motors.— The  Municipality  of  Alexandria  invites 
tenders  for  the  supply  and  installation  of  pumps 
and  motors  at  the  Kait  Bey  principal  pump  sta- 
tion. Tenders  must  be  received  before  noon  on 
April  25,  1922.— Renter. 

Tenders  Invited  for  Two  Cast-ikon  Tunnels.— 
The  New  Jersey  Tunnel  Commission  has  now  ni_vi:ed 
lenders,  which'are  to  be  opencil  '<u  February  7,  fnr 
Contracts  Nos.  3  and  4  for  th.'  rmrtruction  of  two 
cast-iron  tunnels  under  the  Hudson  River  from  New 
V'ork  City  to  Jersey  City.  Plans,  form  of  proposal, 
conditions  of  contract  and  specification  are  obtain- 
able by  prospective  tcndneis  from  Ui\  C.  M. 
Ho:iand,  chief  euRinecr,  Hall  of  Records,  New  York, 
at  a  cost  of  five  dollars  for  each  contract.  His 
Majesty's  Consul-Geiieral  has  forwarded  one  set  of 
tlie  documents,  which  will  be  available  for  inspec- 
tion by  United  Kingdom  fii'ms.  wli.i  will  api)ly  at 
the  Department  of  Overseas  Trade  (Room  49),  35, 
Old  Queen  Si  reel.  S.W.I,  from  January  9.  (Refer- 
ence No.  4!;S9/T.K./P.N.) 

Australian  Ratlvvav  Requirements.  -The 
Victorian  Railway  Commissioners  invite  tenders  for 
the  supply  and  delivery  of  :  (1)  Hydraulic  pig  n'on 
hrcaki  r,  'inehiding  tools,  gears,  accessories  and 
spans  (tor  Rend'igo  workshups).  Contract  Nc 
34191.  (2)  35  cabin  transformers  for  power  signal- 
ling. Contract  No.  34^ti3.  Sealed  lenders  on  ilic 
in-oper  forms  and  accompanied  by  a  preliminary 
deposit  of  ^  per  cent  of  the  total  ti'iider  will  be 
received  by  the  Victorian  Railway  Coinimssioners 
up  to  February  15  m  the  case  of  No.  1,  and  March 
8  in  the  case'  of  No.  2.  Local  representation  is 
essential,  and  as  the  time  for  tendering  is  very 
short,  it  wil!  br  necessary  in  the  case  of  No.  1 
to  cable  instructions  to  local  agents.  Specifications, 
conditions,  and  tender  forms  relating  to  lli.sc  <'nii 
tracts  have  Ireon  forwarded  by  H.M.  Seiiiur  'Iraclr 
Commissidiiei  at  Melbourne,  and  may  be  consulted 
by  United  Kingdom  firms  interested  on  applica- 
tion to  the  J)c|i;nlni(.nt  of  Overseas  Trade  (Room 
84),  35,  Old  C,).Hen  Street.  London,  S.W.I,  until 
Januaiy  12.  ;itlii'  uhicli  date  the  documents  will 
be  available  for  ili  i-i'  liinis  in  the  provinces  unable 
to  arrange  fm  I  heir  insijection  in  London. 
(R.eferences  (1)  D.O.T.  7(11!)  /  E.D. /P.N.  and  (2) 
7Clf)/E.D./P,N.) 

Materials  for  Engine  Sued. — Tenders  are 
invited  foi  Ifi,  supply  and  delivery  of  the  whole  of 
the  maleiiiil  r(i|iiiicil  for  a  steel-framed  building 
for  a  new  (  iig)iie  .-iied  at  Vryheid  East,  Natal. 
Tenders,  enciosed  in  sealed  en vel- ipes,  marked  out- 
side "Tender  for  SleeUvork,"  must  be  received 
by  the  Secretary  to  the  Tender  ]?oard,  South 
African  Railway  Headquarter  Offices,  Johannes- 
burg, and/or  by  the  Hifli  Coniiiiissioner  for  the 
Union  of  South  "Africa,  Tia  i.i  L.i  i  S(|aare,  London. 
W.C.2,  not  later  than  noon  (.n  .Monday.  .March  fi. 
1922.  A  drawing  of  the  building  (No.  417/M.I) 
may  be  inspected  at  the  office  of  the  High  Com- 
missioner in  London.  Success  in  obtaining  contracts 
with  public  bodies  in  South  Africa  is  improbable 
unless  firms  tendering  are  represented  by  an  agent 
resident  in  the  Union.  The  Department  of  Over 
seas  Trade  is  prepared  to  assist  Uniled  Kingdom 
firms  in  the  appointment  of  suitable  .o..eiiis,  (Hine- 
of  the  conditions  of  tender  and  speeili(  ,ii  ion  (Imi 
not  of  drawing)  are  available  foi-  inspection  b\ 
United  Kingdom  firms  on  applicalion  at  the  I)(  p:iit 
men!  of  Overseas  Trade  (liooni  84),  35,  Old  (Jueen 
Street,  London.  S.W.I.  (Reference  D.O.T.  7.57R/ 
E.D. /P.N.) 


E<:yi>t  :  .Mahi.sk  Boiler  for  Govkrn.ment  DEinii  i 
ment. — Tenders  for  the  following  ad judical-iun  \i  ill 
be  received  at  the  undermentioned  office  on  llied^  le 
stated  :  Secretary-General,  Pons  and  Lighthouses, 
Ai'.senal,  Alexandria;  March  1,  1922.  Siip|)ly  of  a 
now  multitubular  marine  boiler  of  the  following 
description:   Diameter,  11  ft. :    length.    10  ft.;  two 


corrugated  furnaces:  boiler  working  pressure. 
IK)  lb.  to  200  1b.  per  square  inch.  Built  lo  Lloyd's 
rules  100  Al.  and  suppUed  with  all  accessories,  as 
per  s|)ecification.  Offers  will  remain  valid  for  one 
and  a  half  months  from  March  1,  1922.— Renter. 

Narrow  Gauge  Locomotives. — The  Commercial 
Secretary  to  H.M.  Legation  at  Buenos  Aires 
reports  by  telegram  that  tiie  Argentine  State  Rail 
ways  are"  calling  for  tenders,  to  be  presented  b> 
February  22,  tor  50  narrow  gauge  loeoinot  ives,  the 
gauge  being  750  mm.  'llie  telegram  adds  thai 
specifications  (which  will  presumablv  I  e  in  Spani-h) 
are  in  course  of  transit,  :iMd  these  when  reeeiveil 
^^■ill  be  avai.able  for  inspection  at  the  l)e])artmenl 
of  Overseas  Trade  (Eiignieeiing  S,c;ion).  35,  (.)ld 
Queen  Street,  London,  S.W.I,  it  has  been  deemed 
desirable  to  make  tliis  advance  announcement  in 
order  that  United  Kingdom  firms  interested  may 
instruct  their  :igents  in  Argentina  to  get  into  toucli 
with  the  aul  bin  ities.  (Jonimunications  on  the 
mailer  ^ImmiM  be  inldr.'ssed  to  :  Direee on  C.enei'al, 
KerroeaiM  ,e-.  del  l':-la(la.  liiieiio;,  Aiies.  .\ r  g  en  1 1  iia  . 
It  IS  shggesteil  thai  lulled  Kiiiednm  firms  not 
ali'Ciid\  repr.'s  iib'd  in  the  Argentine  may  care  to 
submit  tenders  through  the  London  office  of  some 
liueuos  Aires  firm,  local  representation  being 
necessary  in  the  case  of  xVrgentine  Government 
c  intracts.  The  names  of  suitable  firms  may  be 
obtained  on  appliiation  to  the  Department  of  Over- 
seas Trade.  35.  Oltl  Queen  Street,  London. 


SiE,\.M    Rollers    kjr    Spanish    Public  Works 
]  lEi'Ain  .MKM.    Tinders  are  invited  by  the  Spanish 
1  )ep:irt  ment    of    Public    Works    for    steam  rollers 
as  f. dlows  :  (1)  Up  to  1  p.m.  on  January  26,  for  the 
suppl\-  of  ii\e  steam  rollers,  of  10  tons  to  12  tons 
weight,  re<iuiied  in  connection  witli  road  repairs  in 
the  districts  of  Albacete,  Alicante,  Almeria,  Cuenca 
:uid  Murcia.     (2)  Up  to  1  p.m.  on  January  27,  ftu' 
the  supply  of  five  steam  rollers,  of  10  tons  to  12 
tons  weight.  re(]uired  ui  connection  with  road  I'e 
paiis  ill  the  districts  of  Burgos,  (Jerona,  Segovia. 
/aiago/.:i    and    ISeleares.        Foreign    firms   will  lie 
allowed    to    tender,    and    their    offers  sliould  be 
addressed    to    the    "  Direccion-General    de  Obras 
I'uiilicas.  Ministerio  de  Fomento,"  Madrid.  Ten 
dels    must    be    made    out    on    stamped   paper  and 
accompanied  b\    plans,  drawings  and  detailed  des 
criptioii  of  the  machines  offered,   including  parti 
culars  as  to   horse  power,   consumption   of  petrol 
per  hour,  velocity,  weights  and  si7.es  of  the  various 
|iarts.    list    of    accessories   and    spares,    etc.  A 
deposit  of  8,000  pesetas  is  required  to  fpialify  any 
tender.     It   is  essential  that  tendering  firms  shouKl 
be  Inc. illy  1  ej.iresenled.     The  Department  of  Over 
se:is    Trade    will    be    pleased    to    suggest  suitalile 
agents  to   I'liileil    Kingdom  firms  not  represented 
in  Spjiin.     A   copy  of  the  Gucetu  de   Madrid  of 
Decemljer  2!-^.    cont:iininV    the    full    conditions  of 
lender  (in  Spanish)  and  specimen  of  the  form  in 
which  tender  is  to  be  made  out,  may  be  consulted 
bv  firms  interested  :it  the  Department  of  Oversells 
Trade,  .35,  Old  Queen  Street,  Westmimst er,  S.W.I 
(Room   50),    while   I  he    Di-paiiment    has   an  addi 
lioiial    copy    available    for    firms  in    the  provincts 
unable  lo  arr:inge  for   the  inspection   in  London. 
(Reference  .524l)/F.L.  /  P.N.) 


OPPORTUNITIES  FOR  BRITISH 
TRADE. 

Cotton  Ginning  Machinery  in  Queensland. 

.\dvioe  has  been  received  by  tlie  Queensland 
Ministry  that  the  Australian  Cotton  Growers" 
.Association  proposes  to  spend  £10,000  on  the  eslab- 
lishmeiit  of  cotton  ginning  machinery  in  Brisbane. 

-Renter. 
Trade  with  Morocco. 

l\Ir.  C.  R.  B.  Atkinson.  M.B.E..  Uis  Majesty's 
Commercial  Secretarv  foi-  Morocco,  who  will  shortly 
leave  England  to  proceed  to  his  post,  is  at  presenl 
at  the  Department  of  Overseas  Trade  and  will  be 
pleased  to  make  appoinmeiits  until  January  25  to 
inteiw'iew  firms  who  are  desirous  of  obtaining  in 
loiin:itioii  as  to  the  possibilities  of  e.Nlending  their 
hade  with  Morocco.  Firms  who  wish  to  take  the 
opportunity  of  consulting  him  should  commuiiie:ite 
with  the  Depai  lineiit  of  Overseas  Trade.  35,  (.)lfl 
Queen  Street.  London,  S.W.I,  quoting  the  refer- 
ence 3C17/T.G. 

Mr.  Atkinson  will  also  be  pleased  to  receixe 
catalogues  of  all  kinds  from  British  manufjicturers 
in  order  to  form  a  catalogue  library.  He  will  be 
particularly  interested  to  receive  trade  literature 
fi'om  manufacturers  of  agricultural  machinery  and 
produce  handling  plant  (wine  and  olive  presses, 
etc.).  .Ml  eal:ilognes  should  be  addressed  to  him 
c/o  His  Britannic  Majesty's  Agency,  Tangier. 
Morocco.    (Reference  3017/ t.G./ P.N.) 


NOTICES  OF  MEETINGS. 


THE  INSTITUTION  OF  ELECTRICAL 
ENGINEERS. 

.\  conimemorat ion  meeting  will  lie  lield  for  the  | 
purpose  of  commemorating  the  first  meeting  of  the  ; 
Society  of  Telegraph  Engineers,  wliich  was  held  on  | 
Februiiry  28,  1872.  The  council  of  the  Institution  I 
ol  Electrical  Engineers  (originally  the  Society  of  ] 
'1'  legiajili  Engineers)  are  arranging  for  the  follow- 
in;',  institution  functions  to  be  held  on  dates  | 
n|jpro.\ iinately  corresponding  lo  that  of  the  origina.  i 
meeting  : —  I 

Tuesday,  l<"ebrnarv  21,  al  4  )i.in.  :  Popular  lecture 
(admission  by  ticket,  a  limited  numljer  of  seals 
being  reserved  for  guests)  by  Professor  .T.  .K. 
Fleming.  F.E.S.,  on  "Michael  Faraday  and  the 
I' oiindations  fif  F^lectrical  Engineering." 

Tuesday,  February  21.  at  7  p.m.  (for  7-30  [i.tn.).  l 
Annual  dinner  al  the  Hole]  Cecil.  I 
A\'ednesday,  Febrinaiy  22.  ;il  H-.'^()  p.ni.  :  Professor  [ 
Fleming  will  repeat  his  lecture  of  the  previous  day  \ 
Tbuisday,  February  23,  from  4  p.m.  to  (5  p.UL  fi 
.and  fiom  .'^  p.m.  to  10  p.m.  :  A  number  of  members 
of  I  he  instiltilion  and  others  closely  connected  with 
the  early  development  of  electrical  engineering  will 
give    short   discourses  on  their  reminiscences  and 
('\perieiiees  during  the  early  liistoiy    if  the  electri- 
eil\   stqiply  industry.    The  ejieakei^  will  deal  both 
with  mallets  of  scientific  and  teclniieal  interest,  and 
also  vvilh   the  effect   of  legislative   action   on  tin- 
piogiess  of  the  industry. 

INSTITUTE    OF    AUTOMOBILE  ENGINEERS. 

Manchester  :  On  January  25,  Mr.  C.  Turtle  will 
read  a  paper  on  '  The  Design  of  Chain  Drives  for 
.Aiilomobile  Application."  at  the  Assembly  Room, 
Education  Offices.  Chapel  Street,  Salfcud,'  at  7-30 
p.m.  Invitatifui  cards  may  be  had  an  application 
lo  thc'  lion,  secretiiry,  iMr.  H.  Alban  Brayshaw,  5. 
College  Lane.  Paradise  Street,  Liver|)ool. 

JUNIOR   INSTITUTION  OF   ENGINEERS.  ' 

LoxnoN  :  .Meeting  on  January  27,  in  the  Ca.xton 
Hiill.  London,  at  8  p.m.,  when  a  lecturette,  "Fuels  1 
and  the  Bcjiler  House,"  will  be  given  by  Mr.  L.  M.  ■ 
.lookel. 

MIDLAND   INSTITUTE  OF  MINING  AND 

CIVIL   ENGINEERS.  ' 

Doncaster  :  A  general  meeting  will  be  held  on  I 
.January  28,   in  the  Danum   Hotel.  Doncaster,   at  1 
2-15  p.m.      A  paper  will  be  given  by  Prof.  R.  V. 
Wheeler.  D.Sc.  on   "The  Ignition  of  Firedamp."  i 


THE  WOMEN'S  ENGINEERING  SOCIETY. 

London  :  A  series  of  three  lectures  will  be  given 
:if    the    Club-room,    26,    George    Street.    Hanover  ! 
Square,    W..   followed   by   discussion,    the   first  of 
wliicli  will  be  at  6-15  p.m.  on  January  24,  when 
Miss  tiwynne  Howell  will  lecture  on   "  Domestic 
Engineering."    The  chair  will  be  occupied  bv  Miss  i 
C    Griff.   A.M.I.A.E.,   Member  of   the  Iro"n  and  ' 
Steel  Institute,  etc.    All  men  and  women  interested  I 
in  the  above  subjects  are  invited  to  attend.    Tickets  j 
on  application  to  the  secretary,  W.E.S.,  26,  George  1 
Street.  AV.l.  "  '  | 

  I 

INSTITUTION   OF  CIVIL   ENGINEERS.  | 

London  ':  An  ordinary  meeting  will  be  held  on  i 
.January  24,  at  6  p.m,,  at  Great  George  Street,] 
Westminster.  The  following  papers  will  bej 
further  discussed  :  "  Control  of  Trains,  in  relation  ■ 
to  increased  Speed  and  Weight,  combined  with] 
Reduced  Headway,"  by  Alan  Wood  Rendell,; 
Af.Inst.C.E.  :  and  "  Trials  in  connection  with  tliej 
Applicalion  of  the  Vacuum-brake  for  Long  Freight; 
Trains,"  by  Sir  Henry  Fowler,  K.B.E..  and  IMr.; 
Herbert  Nigel  Gresley,  C.B.E.  i 

A  students'  meeting  will  be  held  on  January  25, 1 
ai  (i  p.m..  when  the  second  lecture,  on  "The' 
Economic  Aspects  of  Various  iMethods  of  Power! 
Transmission,"  will  be  given  bv  Mr.  E.  W.  .Monk-I 
house,  M.A..  M.Inst.C.E. 


Synthetic  Coal. — A  Munich  report  stales  that  »i 
chemist  of  that  town  has,  aftfir  si.x  years'  experi- 
ments, discovered  a  process  of  producing  synthetic 
coal.  It  is  staled  to  hare  a  heating  power  of  8,000' 
heat  units.  It  produces  gas  at  least  equal  to  that 
obtained  from  the  best  gas  coal,  and  the  cost  of 
its  production  is  about  half  the  markei  )irice  ofi 
ordinary  coal  al  the  present  moment. 


JANUARY  21.  t9i?. 
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THE  MARKETS. 


BASIS  METAL  PRICES. 
COPPER. 

S.D.  tubes    14  id. 

BraEed  tubea   143d. 

Wire    lid. 

BRASS. 

Y.M.  rods   6j'd. 

Do.  4  X  4  Sqs   8|d. 

Do.  4  X  3  Shts   8Jd. 

S.D.  tubes   12id. 

Brazed  tubes   15d. 

Kods   ll|d. 

Shts.  to  10  w.g   10|d. 

Wire    lOid. 

Rolled  Metal   lOid. 

PHOSPHOR  BRONZE. 

».  d. 

Strip    1    4^  per  lb.  basis 

Sheet    1    5  „ 

Wire    14., 

Rods    1    4i  ,. 

Tubes   1    7|  „ 

Ca.stiug3    12,,  ,, 

Delivery  3  cwt.  free  to  any  town. 
Ten  per  cent  phosphor  copper,  £40  above  price  of  B.S. 
Fifteen  per  cent  phosphor  copper,  £50  above  price 
of  B.S. 

Phosphor  tin  (5  per  cent),  £30  above   price  of 
English  ingots. 
— Charles  Clifiord  &  Son  Ltd.,  Birmingham 


EXTRUDED  BRASS  ROD  PRICES. 

January  16tb,  1922. 
McKechnie  Bros.   Ltd,    Rotten    Park    Su-eet,  Bir 
mingham,  state  that  the  basis  price  to  date  for  Brass 
B  da  is  6W-  p^^r  pound.    Prices  for  Spi-cial  Alloys  m 
Rudi  and  Ingots  will  be  quot  d  on  applii-.-ition. 


January  16th,  1922. 
A.  Joseph  intimates  under  to  day  V  date  that  he  is 
a  Viuyer  of   Non-ferrous  Scrap  Metals  at  the  under- 
mentioned approximate  prices  per  ton:  — 

@  per  ton. 

New  aluminium  cuttings  £tiO    0  0 

General  (tiiUected  SCI  ap  brass   28    0  0 

Clean  copper   63    0  0 

Braziery  copper    43    0  0 

Guiimetal      38    0  0 

Old  lead,  leas  usual  draft   20    0  0 

(AH     metal     carted    free  in 
London  area.) 

Tt-alead   18    0  0 

Old  zinc   14  10  0 

Holluw  pewter   115    0  0 

Shaped  black  pewter    75    0  0 

and  can  supply  solder  as  follows: — 

@  per  ton. 

Plumbers',  in  bar  or  strip  form  £77    0  0 

Tinmai  s'    97    0  0 

Blowpipe    107    0  0 

All  prices  based  on  day  of  delivery  of  the  metal 
unleas  otherwise  anangeH. 


OILS,  ETC. 

Lubricating  Oils  :  There  has  beon  a  fall  of  25 
cents  in  crude.  Spot  and  shipping  prices  remain 
unchanged.  We  quote  pales.  £15  to  £28  10s. ;  reds, 
£21  to  £33;  dark  cylinders,  £21  to  £39;  filtered 
cylinders,  £27  to  £45;  blacks,  £8  to  £20;  all  e.\ 
wharf,  London,  less  2^-  per  cent  discount,  prompt 
delivery.  Shipment  prices  on  application.  Soluble 
oil,  £20. 

Fuel  Oil  :  905/10  deg.  gravity,  £5  10s.  per  ton: 
950  deg.  gravity,  £4  per  ton;  both  ex  tank,  nett 
cash;  delivered  in  bulk  by  tank  wagon,  10s.  pev 
ton  extra. 

Paraffin  Wax  and  Scale  :  We  quote  on  ex  wharf 
terms  refined  paraflin  wax,  118/20  deg.  Fah.,  2^d  ■ 
123/25  deg.  Fah.,  2Jd. :  125/30  deg.  Fah.,  3d.; 
130/35  deg.  Fah.,  3Jd.;  135/40  deg.  Fah.,  3|d.  ; 
London  and  Liverpool.  Paraffin  scale  :  We  quote 
122/24  deg.  Fah.,  IJd.  .spot  and  fuiwni'd  shipnieiiL 

Petroleum  Oils:  Water  white.  Is.  (Id.:  staiHlnrd 
white.  Is.  5d.,  in  barrels  nett.  300  >irM.  liiMh  tcsi 
oil.  Is.  4id.,  less  2^  per  cent  di.sc-miil ,  biu  icl.-; 
included,  ex  wharf,  London. 

White  Oils  :  Special  No.  1  white  oil,  £50;  No.  1 
white  oil,  £46;  No.  1a  half-whiLe  oil,  £40;  all  ex 
wharf,  London.  In  druins  free.  No.  2  half-white 
oil;  £35,  barrels  free,  nil  nett  cash. 


Linseed  Oil  :  Very  steady.  Prompt  oil  scarcft. 
London,  .'^fiot  29.';.  ;  .laimai  v.  28s.  9d.  Januarv/ April, 
28s.  7-^(1.:  May/ August,' 28s.  lO^d.  Htill,  .spot, 
28.;.  3d.:  January,  28s.  3d.:  January/ April,  28k. 
3d.  May / August,  28s.  fid.  Barrels,  London,  E3 
per  ton  extia.      Hull,  £3  per  ton  extra. 

Palm  Oil  :  Advanced.  Lagos,  40s.  6d.  Otlici 
grades  fi'oni  31s.  (id.  to  44s.,  spot,  Liverpool. 

Rosin:  Anitrican.  B,  15s.:  (i.  15s.  Gd. ;  ^I,  17s. 
3d.:  W(!.  2()s.  Fiench,  F(l,  15s.  3d.;  WW,  18s. 
W'f  can  offer  S]ianisli  WW  rosin  at  17s.  3d..  e.\ 
wliarf.  London. 

Tallow  :  Ai  the  auction  sale  on  January  11,  2.123 
casks  were  offVred,  and  850  sold  at  late  raU's  to 
1<.  |)or  cwt.  dcclint',  with  good  mixed  unchanged. 
W'v  (|ui>lc  .An.«l  l  aliau  mixed,  34s.  to  41s.:  beef,  38s. 
Id  44s.';  mutton.  37s.  Od.  to  44s. 

Turpentine  :  l<iiui.  Stocks  light.  .American. 
71s.  6d.  ;  French  in  Annricau  barrels,  not  offering: 
Spanish  in  Anii'iicau  bariels.  71s.;  white  spirit. 
Is.  lid.  per  gailoii,  barrels  included,  ex  wharf, 
London.      Samples  on  ap|)licacion. 

Akthuh  Brown  &  Co.  Ltd., 

Bishopsgate.  London.  K.C.2. 


MARKET  REPORTS. 

NEW  YORK  METAL  MARKET. 

The  latest  quotations  on  the  metals  market  arc  :  — 
Iron.  No.  2  American  northern  foundry    19  to  20 

Dols.  p  ;uii. 
Cents  pel'  lb. 

Tin,  spot    32.(52^ 

Zinc,  East  St.  Louis    4.80 

Copper,  electrolytic,  spot    13|  to  14 

Copper,  electrolytic,  futures    14 

—Renter. 

SYDNEY  HARDWARE  MARKET. 

There  is  a  steady   improvement   on  tlie  Sydney 

hardware  market  :ind  merchants  are  optimistic.  Tiie 

following  are  the  latest  quotations  : — 

Fencing  wire  : —  Per  ton. 

Australian  black,  No.  8  gauge   :...£22  15  0 

Australian  black.  No.  10  gauge    23  15  0 

American  galvanised,  No.  8  gauge  ...  27  10  0 
American  galvanised.  No.  10  gauge  ...    30  10  0 

Barbed  wire  :-  Per  ton. 

Australian  galvanised,  12^  gauge   £40    0  0 

American  galvanised,  12  gauge    39    0  0 

(.ialvanised  iron  : —  Per  ton. 

English  corrugateii,  2f!  gauge   £42    0  0 

English  iilain,  2(i  gauge    42    0  0 

Per  mile. 

Rabbit  proof  netting  .,   £70    5  0 

Per  ton. 

Sheet  lead,  in  full  rolls   £40    0  0 

Bar  iron    24  10  0 

Shoeing  steel    25  10  0 

Steel  plates    28    0  0 

f?teel    sheets    37  10  0 

Per  double  box. 

Tinplatcs.  British    £2  15  0 

—Renter. 

BRUSSELS  IRON  AND  STEEL  MARKET. 

The  slate  (if  the  iion  and  steel  market  is  still 
very  favourable,  and  prices  continue  to 
become  more  stable.  Activity  is  dev.  !  )ping 
further  at  the  blast  furnaces,  steel  works 
and  some  rolling  mills.  Half-manufactured 
products  are  also  more  active.  Steel  works 
have  received  important  orders  during  the  last 
week. 

The  (juestion  has  been  raised  of  reviving  the 
Comptoir  des  Acieries  Beiges  with  a  view  to 
regulating  production.  An  arrangement  could  hardly 
be  made,  however,  without  coming  to  an  agreement 
with  Luxombourg  and  possibly  France. 

The  foHowing  are  among  the  latest  quotations  :- 

Francs. 

Commercial  bar.s    430-440 

Belgian  foundry  pig  iron  : 

No.  1   '.   265 

No.  2    255 

No.  3    245 

Sheets,  ordinary    520-675 

Sheets,  poli.sherl    1,225 

Rails    .500 

— Renter. 


LONDON  IRON  &  STEEL  EXCHANGE. 

The  gi'adual  iniprovemenl  in  business  is  reflected 
in  largei-  gatherings  at  the  Lcjndon  Iron  and  Steel 
Exchange,  and  at  the  weekly  meeting  on  Tuesday 
thei'e  was  a  representative  attendance  of  manufac- 
turers and  merchant.s.  It  was  agreed  that  the 
expansion  in  trade  has  only  commenced,  and  that 
tlie  volume  of  business  passing  was  still  wofully 
limited.  There  are,  liowevei-,  a  number  of 
encouraging  signs,  not  least  of  which  is  the  demand 
that  has  sprung  up  from  the  Continent  within  the 
past  few  weeks  for  British  finished  and  semi- 
finished material.  The  dein'ecialed  Continental 
exchanges  have  in  the  majority  of  cases  resti'icted 
the  bids  of  foreign  consumers  to  prices  whicli 
British  manufacturers  wei-e  unable  to  accept,  but 
nevertheless  a  fair  pro])ortion  of  the  enquiry  received 
from  France  and  Belgium  has  materialised  into 
actual  business,  and  this  trade  is  growing  as  foreign 
eonsumeis  find  they  have  either  to  pay  the  rates 
demanded  for  British  material  or  go  without.  The 
Belgian  mills  in  pai-ticular  apjjear  to  be  badly  off 
for  billets  and  sheetbars,  and  the  British  producers 
are  the  only  ones  able  to  guarantee  delivery  within 
a  reasonable  time.  The  recent  reduction  of  10s. 
per  ton  in  Cleveland  pig  iron  has  stimulated  the 
export  sales  of  this  material,  and  has  also  created  a 
demand  from  districts  in  this  country  in  whicli, 
until  the  price  reduction,  high  railway  rates  pre- 
vented it  being  sold  in  competition  with  local 
descriptions  of  pig  iron.  The  number  of  furnaces  in 
operation  in  this  country  is  slowly  increasing,  but 
it  is  illustrative  of  the  depth  of  depression 
(experienced  by  this  industry  tliat  the  entire  British 
production  of  pig  iron  during  the  last  year  w-as  only 
2. (il  1,000  tons,  the  lowest  output  since  18.50.  Even 
allowing  for  the  idleness  resulting  from  the  coal 
strike,  the  figures  indicate  an  unprecedented  period 
of  trade  depression.  The  finished  material  depart- 
ment of  the  iron  and  steel  trades  is  probably  the 
worst  oiT  for  orders,  and  there  are  still  work.s  that 
have  been  unable  to  accumulate  sufficieiit  orders  to 
restart  after  the  holidays.  Theie  is  evidence,  how- 
ever, that  the  overseas  demand  for  structural 
material  is  broadening,  but  the  home  demand  can 
scaicely  become  noi-mal  until  shipbuilding  and  con- 
structional engineering  operations  become  much 
more  active.  It  has  been  repeatedly  pointed  out 
that  foreign  comjjetition  has  practically  ceased,  and 
that  our  principal  Continental  rivals  are  labouring 
under  conditions  of  industrial  disorganisation.  Steps 
are  now  being  taken  in  Belgium  to  revive  the 
pre-war  Association  of  Steelmakers,  known  as  the 
Comptoii-  des  Acieres  Beige,  under  which  competi- 
tion between  individual  Belgian  works  was  largely 
eliminated.  Another  interesting  circumstance  is 
that  French  steelmakers  have  been  recently  buying 
large  quantities  of  fuel  from  this  c.mntry.  It  is 
not  thought,  however,  that  there  will  be  a  revival 
of  competition  from  the  Continent  on  a  grand  scale 
for  some  time  io  come. 


Australia  :  Phohibition  of  Trade  with  ex- 
Enemy  Countries. — The  Federal  Government  will 
revoke  the  prohibition  of  trade  with  ex-enemy 
countries  on  August  1  next.  Conditions  will  be 
imposed  for  the  protection  of  holders  of  stocks. — 
Renter. 


TAN  AS  FUEL. 

"During  the  coal  strike,"  said  Mr.  V.  R.  Chad- 
wick,  of  the  Turbine  Furnace  Co.  Ltd.,  in  a  lecture 
delivered  recently  to  the  Northampton  College 
Engineering  Society.  •  1  was  asked  to  go  to  Bristol 
and  advise  what  could  be  done  to  raise  steam  on  a 
Lancasliir.e  boilei'  fitted  with  a  turbine  furnace. 
They  had  about  55  tons  of  spent  tan  every  week, 
which  hitherto  had  been  burned  in  a  destruetor  and 
the  heat  wasted.  It  was  brought  right  out  of  tan 
pits  and  passed  throu'^lit  fluted  rollers  to  squeeze 
smie  of  the  water  out.    The  analysis  showed  : — 

Percentage. 

Volatile    matter    54'06 

-Vf'i    0-65 

Fixed    carbon    8'89 

Free  moisture    .50"17 

Hygrcscopic    moisture    6-28 

British  Thermal  Units    2,912 

As  they  had  no  fuel  in  the  place  they  tried  to 
burn  this  tan  in  the  boiiler  and  had  tried  mixing  a 
little  fuel  oil  with  it.  which  was  only  adding  vola- 
tile to  volatile,  and  it  occurred  to  me  that  fixed 
carbon  and  initial  temperature  were  required.  After 
experiments  it  was  found  possible  to  steam  with 
a  mixture  of  one  shovelful  of  coke  breeze  to  each 
barrow  of  tan.  The  results  are  that  this  tannery  is 
now — with  M  tons  of  spent  tan  (free)  and  six  tons 
of  coke  breeze  costing  less  than  £4 — obtaining 
steam  equal  to  that  which  thev  were  formerly  get- 
ting at  a  cost  of  15  to  20  tons  of  Welsh  coal  per 
week  at  the  price  of  from  £30  to  £40.  It  is  but  a 
sniiill  sum  in  arithmetic  to  discover  what  is  the 
saving  per  year,  if  the  saving  per  week  is  frnm 
£26  fn  £30  sterling." 
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The   Latest   Motor   Roller.  {Motor 
Tramjjort,  January  9,  1922.) 

These  rollers  emanate  from  the  workshops 
of  the  firm  that  was  the  first  to  realise 
the  possibilities  of  the  small  explosion 
eiisriiie  for  i)ower  rollers,  namely,  Messrs. 
Barford  &  Perkins  Ltd.,  of  Peterborough. 
It  has  been  designed  to  meet  the  demand 
for  a  machine  with  a  wheel  ariang-ement 
similar  to  that  of  the  steam  roller,  and,  as 
far  as  possible,  the  arrangement  usual  in 
road  vehicles  has  been  ado]ited,  though  in 
this  case  the  engine  is  carried  in  a  bo'unet 
at  the  back  instead  of  at  the  front.  This, 
however,  only  reverses  the  order  of  things ; 
the  principle  is  the  same,  and  so  are  the 
contiolsi — clutch,  pedal,  brake  pedal,  cen- 
tral gear  chans'e  levers  (with  selector  gear), 
engine  throttle  and  ignition  variation 
control. 

The  arrangem'^nt  with  the  entrine  at  the- 
back  makes  possible  an  eixceptionally  short 
wheelbase  of  9  ft.  9f  in.,  which  i>  claimed 
to  be  consirleiably  less  than  that  of  any 
other  three-wheel  roller. 

The  engine,  constructed  by  Messrs. 
Peter  Brotherhood  Ltd.,  of  Peterborough, 
is  designed  under  the  Ricardo'  patentsi; 
consequentlv,  it  embodies  the  cross  head 
guides,  and  the  air  supply  is  heated  and 
mixed  with  a  small  quantity  of  exhaust 
g"as,  as  is  usual  in  the  Ricardo  eng-ines. 
Tu  addition,  the  cylinrlers  are  made  with 
detachable  heads  and  overhead  valves. 

Another  item  important  in  road 
making'  is  embodied  in  thei  air  filter, 
which  works  somewhat  on  the  lines  of  an 
injector,  the  impurities  being-  depositied 
much  as  redundant  water  is  passino'  tO'  the 
overflow  in  the  steam  iniector.  Working- 
on  naiaffin,  the  eng'ine  can  give  of¥  30  to 
35  h.p.  ;  on  petiol,  40  h.p. 


AUSTRALIAX-MADE  TeSTIXCJ  TRANSFORMER. 

(Tlie  Coiiivx")  "'eaJt]!:  Engineer, 
November  1.  1921.) 

The  Australian  Electric  Co.,  Perth,  has 
recently  constructed  a  20  k.v.a.  150,000 
volt  step-up  transformer  for  use  in  con- 
nection with  the  testing-  of  insulators 
made  bv  the  Australian  Porcelain  Co. 
Pty.,  Melbourne,  and  which  has  been 
installed  at  the  works. 

The  transformer  core  consists  of  high- 
g'l'ade  English  non-acrping  silicon  iron  "-i^^h 
a  core  density  on  full  voltage  of  12,000 
lines  per  square  centimetre. 

The  high-tension  winding  is  wnniul  with 
No.  28  standard  gaug'e  double  silk- 
covered  wire  running-  10  volts  per  turn, 
i.e.,  15,000  turns  arranged  in  5  coils  per 
leg-,  each  coil,  therefore,  having  20,000 
volts  under  highest  pressure  conditions. 
Each  of  these  coils  has  been  separately 
subjected  to  a  test  of  60.000  volts  out  of 
oil.  It  will  be  seen  that  the  current 
densitv  in  this  wire  is  on''''  78*^  ^ mnc;.  tipt 
sq.  in.,  but  ample.  The  high-tension 
coils  are  arranged  5  on  each  leg,  increas- 
ing in  size  towards  thf»  centre,  20  wires 


per  layer,  10  mil.  empire  cloth  between 
each  layer,  and  a  cotton  thread,  No.  20 
gauge,  between  each  turn.  The  empire 
cloth  was  allowed  to  overhang-  the  wire 
for  fin.,  so  that  no' possibilitv  of  slipping 
should  be  present.  Over  this  again  was 
placed  speciallv  prepared  cloth  treated  in 
standard  varnish,  totalling  a  thickness  of 
\  in.  roiurd  each  coil.  The  actual 
distance  between  copper  in  the  two 
neighboairing  hig-h-tension  coils  is 
therefore  If  in.  Between  the  iron 
core  and  the  end  coil  is  a  distance  of  b\  in., 
made  up  of  hig-h-tension  insulators,  and  a 
lin.  mica  disc  supporting'  the  coil. 
Between  high  and  low-tension  windings, 
the  main  insulation  consists  of  g-lass  tubes 
and  mica  tubes,  the  whole  distance  being 
3]^  in.  The  length  of  the  high-tension 
wire  is  approximately  lb\  miles,  with  a 
resistance  of  3,800  ohms,  giving  a  regula- 
tion of  3'35  per  cent  on  the  high-tension 
side. 

The  low-tension  side  is  strongly  under- 
wound,  having  only  30  turns,  due  to  the 
fact  that  the  voltage  regulation  choke  coil 
is  alwavs  in  circuit,  and  tlv-it  the  town 
voltage  may  not  always  be  400  volts,  for 
which  voltage  the  transformer  was 
designed.  The  windings  consist  of  5'5  by 
6'5  millimetre  copper  wire,  half  the  turns 
wound  on  each  leg,  and  verv  much  smaller 
than  the  high-tension  winding. 

An  auto-transformer  with  tappings  is 
arranged  for  voltage  regulation.  In  addi- 
tion to  this,  the  four  high-tension  connec- 
tions, viz.,  two  from  each  leg,  can  be  con- 
nected either  in  series  or  parallel  as 
required.  This  allows  voltng-es  from 
15,000  to  150.000  to  be  arrang-ed  bv  simple 
manipulations,  besides  which  the  chok» 
coil  in  series  with  the  low-tension  coils 
is  a  movable  core,  allowing  of  additional 
regulation. 


The  Stiffness  of  Poles  for  Overhead 
Transmission  Lines.     By  G.  B.  R. 
Pijum,    A.M.Inst.C.E.     '{The  Elec- 
trical Review,  January  6,  1922.) 
In  the    design  of   poles  for  overhead 
transmission    lines   the    strength   in  the 
direction  transverse  to  the  line  is  deter- 
mined from  definite  assumpt'ons  laid  down 
by  regulations,  but  the  strength  in  the 
direction  of  the  line  is  a  matter  with  re- 
gard to  which  there  is  considerable  diver- 
sity O'f  opinion. 

The  forces  transverse  to  the  line  are  quite 
definite  in  character  if  not  in  magni- 
tude, and  can  be  expressed  as  a  function 
of  the  exposed  surface  of  poles  plus  wires. 

The  longitudinal  forces,  on  the  contrary, 
are  var  ied  and  complex,  and  can  be  sum- 
marised as  follows  :  ^ 

1.  Bending-  and  torsional  forces  due  to 
accidental  breaking  of  wires — a  function 
of  weight  of  wires. 

2.  Pressure  of  wind  blowing-  along  or 
obliquely  acro'ss  the  line — a  function  of 
exposed  surface. 

3.  Inequality  of  thermal  expansion  in 
adjoining  spans  of  unequal  lengths — n 
function  of  length  of  span. 


Of  these  forces,  the  first-nanied  are  by 
far  the  most  important  and  the  most  diffi- 
cult to  calculate.  This  article,  therefore, 
deals  chiefly  with  these  bending  forces  due 
to  broken  wires,  first  briefly  indicating 
what  modifications  may  have  to  be  made 
in  respect  of  the  other  forces. 

Whether  the  poles  should  be  stiff  or 
flexible  depends  upon  the  size  of  the  wires, 
compared  with  the  maximum  permissible 
unbalanced  load  at  the  insulators. 

1.  If  the  wires  are  too  small  to  exert  the 
permissible  pull  at  minimum  dip,  tlhe 
poles  should  be  stiff,  for  in  the  event  of 
wires  breaking  there  is  no  need  toi  provide 
for  any  reduction  of  t^  by  deflection  of  the 
pole.  On  the  contrary,  too  much  deflect- 
tion  is  in  this  case  a  disadvantage,  as 
tn  —  t-i  may  be  thereby  increased  above  the 
permissible  limit. 

2.  If  the  wires  ai-e  large  enough  to 
exert  (at  any  temperature)  a  pull  exceed- 
ing the  maximum  peiniissible  pull  at  the 
insulators,  we  can  design  for  either  the 
worst  or  the  most  probable  combination  of 
broken  and  unbroken  wires  and  balanced 
and  unbalanced  arms. 

In  either'  case  the  poles  shonld  be  strong 
enough  to  sustain  the  sum  of  the  possible 
or  permissible  unbalanced  loads  at  the  in- 
sulators in  the  event  of  all  the  wires  break- 
ing, and  in  case  (2)  the  flexibility  of  the 
pole  will  determine  whether  the  tension 
is  reduced  to  the  necessary  extent  by  de- 
flection of  the  poles  or  by  slipping  of  the. 
binders  or  breakage  or  distortion  of  the 
insulators  or  their  pins. 


The  35-50  h.p.  Alfa-Romeo  Chassis. 
{The  Automobile  E ngineer,  Januai-^' 
1922.) 

This  chassis  is  made  in  Milan.  The  bore 
and  stroke  of  the  engine  are  4  in.  by  5i  in., 
corresponding  to  a  swept  volume  for  the 
six  cylinder  of  4147  cubic  feet,  the  R.A.O. 
rating  being  38'4  h.p.  The  six  cylinders 
are  cast  in  two  blocks  of  three,  the  bloeks 
being  retained  on  the  crankcase  by  studs 
with  no  spig-ot  or  register.  The  provision 
of  a  bearing  between  adjacent  cranks  has 
permitted  of  ample  water  space  between  the 
cylinders,  the  open  top  of  the  jackets  being 
covei-ed  by  a  long-  casting-  running  from 
end  toi  end  of  the  engine  and  sO'  arrang-ed 
that  it  is  the  equivalent  of  twin  piping-. 

Pump  circulation  is  adopted,  the  centri- 
fugal piping  being-  arranged  between  the 
magneto  and  the  timing  gear  case,  and  the 
water  inlet  pipe  is  attached  to  the  cylinder 
blocks  bv  a  fixing  eni])loying  a  central 
bolt  in  place  of  the  usual  flange.  Side  by 
side  valves  are  employed ;  the  guides, 
which  are  exceptionally  long,  are  formed 
intP2-ral  with  tho  cylinder.  A  single 
helical  s  pring"  is  fitted  to  each  valve 
arranged  between  the  grooved  collar  and 
lower  face  of  the  water  jacket,  the  valve 
guide  boss  fonning  a  roug'h  spigot  for  the 
spring. 


Contributions,  correspondence,  and  suggestions  will 
be  welcomed,  our  desire  being  to  encourage  s 
closer  association  between  our  readers  and  ou"- 
selves  THF  EDITOn. 


ENGINEERING  WORLD. 


27 


I 


ROAD. 


IK  Load  Indicator. 

!   A  device  which  automatically  registers 

jhe  weight  being  loaded  is  sure  of  a  g-'ood 
■eception  by  motor  vehicle  owners,  and  a 
description  of  such  a  device  is  given  in  the 
Jovnnercial  Motor.    The  device  is  the  in- 

'./ention  of  an  ex-naval  officer,  Liexit.  R. 

Maxwell  Johnson,  who'  left  the  navy 
:o  breed  middle-white  pig's  in  Sussex,  cloise 

'o  that  great  protagonist  of  pig-rearing, 
!*Ir.  S.  F.  Edge.      With  Mr.  Johnson  is 

•issociated  Mr.  F.  C.  Bentley,  of  Army  and 
•favy  Mansions,  Victoria  Street,  London. 

,5.W.]. 

:  Our  illustration  very  clearly  shows  the 
ilevice  as  fitted  to  a  chain-driven  loTiy 
I'lsed  by  Mr.  Johnson  on  his  farm.  To 

:he  underside  of  the  body  is  attached  a 
'>air  of  i  in.  steel  brackets  bent  at  right- 

ingles  to  permit  them  tO'  be  fastened  in 
Slace  by  wood  scirews,  an  eye  at  the  other 
'  md  O'f  each  serving  as  a  bearing  for  the 
iipeiating  rod.  To  the  sides  of  the  lorry 
},s  attached,  by  means  of  a  l)i'acket  and 
'icrews.  a  dial  plate  3  in.  in  diameter.  The 

ijieiating  rod  is  in  two  parts  and  tele- 
■  cojiic,  being-  made  of  a  short  length  of 
in.  iroin  rod  bent  to  a  right-angle  at  one 

'ud  and  a  length  of  }  in.   iron  barrel. 

The  outer  end  of  the  barrel  is  plugged  with 
,1  threaded  and  cored  plug,  to  which  the 

pointer  is  fastened  by  means  of  a  nut  and 
■f  ockiug  nut. 

'  The  barrel  is  errtered  through  a  hole  in 
he  centre  of  the  dial  aird  through  the  eye 
n  the  first  bracket.   The  iron  rod  is  pas-ed 
iro'in  the  other  end  through  the  second 
oracket,  a  collar  being  secured  on  one  side 
md  a  collar  and  spring-  threaded  on  before 
'  t  enters  the  barrel.    When  in  position,  the 
;ollars  are  secured  on  each  sidei  of  the 
^racket,  the  ends  of  the  coil  spring  posi- 
ioned,  and  the  rod  and  barrel  are  secured 
;!"ogether  by  a  set  screw.  This  is  all  clearly 
'iho'wn,  the  coil  having  been  left  out  of  the 
jower  part  sectiorral  illirstration  for  clear- 
less  sake. 

,  On  tO'  the  axle  is  secured  an  adjrrstable 
irm,  the  upper  end  of  which  is  slottecl 
.0'  receive  the  bent  end  of  the  indicator 
Tod.  When  the  vehicle  is  unloaded,  the 
(pointer  is  set  vertical,  poirrting  to  the 
|Vord  "light"  marked  on  tiie  dial, 
[[t  is  then  loaded  with  a  correctly  weighed 
:,oad  suitalile  for  the  chassis,  and  at  the 
j  joint  the  indicated  on  the  dial  is  attached 
^1  clip  bearing  the  word  "loaded,"  this 
'Up  being  adjustable  and  arrang-ed  to  be 
(iecured  in  position.  Adjustability  is 
^lesirable,  because  the  set  of  the  springs 
;:;ends  gradually  to  alter.  The  latest  form 
jf  the  apparatus  provides  for  the  rrse  of 
yr  dial  ]date  with  gearing,  whereby  the 
[■niovement  of  the  pointer  is  magnified 
I'lbout  four  tirrres. 

I  It  will  be  seen  that  the  load  recordei- 
|ft  ill  at  once  show  the  weight  of  the  load 

Moportinnate  to  the  approved  capacity  of 
^;he  vehicle,  and  that  it  will  operate  anto- 

naticallv  in  the  sight  of  every  passer-by. 

When  it  is  ren^embered  that  such  a  load 

>s  sand,  gravel,   loam,   or  manure,  can 
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weigh  twice  as  much  iir  wet  weather  as 
it  will  when  the  material  is  dry,  arrd  yet 
look  no  more,  it  can  be  gathered  that  to  a 
farmer  or  builder  handling  such  materials 
the  load  irrdicator  can  be  of  extreme  value 
and  importance. 

Orr  the  pointer  there  is  a  screw  with  a 
butterfly  head.  Irr  order  tO'  save  wear  and 
tear  of  the  apparatus,  the  poirrter  is  rotated 
rrntil  its  head  poirrts  dowrrwards.  In 
this  position  the  butterfly  screw  can  be 
screw^ed  into  a  hole,  wath  the  word  "  rrrn- 
iring  "  beside  it.  The  elbow  at  the  end  of 
rod  is  then  lifted  quite  clear  of  the  fork 
on  the  actuating  arm  orr  the  axle,  and  it  is 
the  work  of  a  morrrerrt  to  release  it,  when 
the  coil  soring  will  return  it  to  the  operat- 
ing positron. 

We  undertand  that  Messrs.  Bentley  and 
Jolrnson  (who  have  fully  protected  the 
device)  are  ready  to  licerrce  manufacturers 
of  nrotor  vehicles  to'  use  it  uporr  vehicles  of 
their  make,  whilst  arrarrgements  for-  the 
manufacture  of  the  device  are  being  rrrade 
with  the  North  Ijondoir  Engineering  ()o. 
Ltd.,  White  Hart  Lane,  Willesden, 
London,  N.WLIO.  To  this  ccmcem  all 
oornnruirications  with  regard  to  supply  of 
the  apparatus  should  be  rrrade.  Such  a 
device  should  pay  for  itself  many  times 
over  by  reason  of  the  fact  that  it  acts  as  an 
insurance  against  the  over'loadirrg  of 
springs,  quite  apart  frorrr  the  saving  of 
wear  and  tear  iir  the  trarrsrnikssion  and  of 
sti-aiir  orr  the  chassis  generally. 

The  inventor  has  carried  out  a  rrumber 
of  experiments  with  the  device  in  order  to 
ascertain  to  what  extent  it  corrld  also  be 
employed  as  a  weight  indicator.  He  finds 
that  a  definite  reading  toi  a  hundredweight 
is  quite  possible,  and  it  is  rrot  irnlikely 
that  everr  finer  measurements  might  be 
attainable.  On  a  loi'xj  body  with  a  plat- 
form 9  ft. _  long  by  3  ft.  9  in.  wide,  with 
the  axle  just  central,  he  finds  that  the 
difference,  in  placing  a  small  but  bxrlky 
load  rig-lrt  fomvard  and  therv  right  aft,  is 
but  3  deg'.  on  the  iirdicator,  whilst  if  it  be 
placed  over  on  one  side  arrd  above  the  axle 
arrd  then  shifted  to'  the  other  side  of  the 
vehicle,  the  differerrce  in  the  positiorrs  of 
the  indicatirrg  poirrter  is  not  nrore  thair 
1  deg.  Irr  the  vehicle  used,  the  sprirrg  orr 
the  O'tf-side  of  the  chassis  has  a  biokerr  leaf 
and  part  or  all  of  the  1  deg.  difference 
irrioht  be  dire  to  this  fact. 

So  far  as  trailers  are  concern ed  it  is 
desirable  to  have  the  load  on  both  axles 
indicated  orr  a  sirrgle  dial.  This  rreed  is 
covered  by  the  irrverrtor-,  who'  arrarrges  for' 
a  fitting  for  each  axle  coupled  up'  to  give 
a  total  reading. 

Horse  v.  Motor  Traction. 

Horse  traction  irr  dyirrg  hard.  Many 
rrranufactirrers  arrd  merchants,  especially 
those  irr  a  small  way,  will  errrploy  hor-ses 
for  a  good  rrrairy  years  jet  rro'  doubt,  but  it 
is  rar'e  for  horse  tr*action  to  find  a  chanr- 
pion  of  the  redoiubtable  character  of  T. 
0.  Warburton,  ex-presiderrt  of  the  Britisli 
Hay  Traders'  Assoeiation.  Accordirrg  to 
the  Bradford  Chamber  of  Trade  Journal, 
Mr.  Warbur-ton  delivered  an  address;  re- 
cently, in  the  course  of  which,  while  admit- 


tirrg  that  the  hois©  industry,  as  well  as 
dependerrt  trades,  had  had  a  bad  time, 
argired  that  for  general  street  deliver-^- 
motor  trarrsport  was  not  rrow  a  paying 
proposition  as  compared  with  horse 
tractiorr . 

The  case  rrrade  out  for  horse  tractiorr 
was  not  convincing.  As  Motor  Transport 
says,  it  is  difficult  to-  believe  that  in  these 
days  arryorre  would  seriously  corrrpare 
animal  and  mecKanical  trarrsijor-t  on  the 
basis  which  Mr'.  Warburtorr  adopted  in 
order  tO'  pr-ove  his  case.  A  32  Ir.p.  motor 
lorry  with  a  carryiirg  capacity  of  2^  tons 
is  co]rrpared  with  one  horse  drawirrg  arr 
equal  load,  and  the  total  weekly  charges 
are  shown  to  be  £17  10s.  3d.  lor  the 
former  and  £6  3s.  lOd.  for  the  latter,  on 
the  assuirrption  that  the  motor  ran  180 
miles  and  the  horse  vehicle  72  miles  per 
week . 

It  is  by  rrow  generally  known,  even  by 
those  having  little  tr-ansport  experierree, 
that  the  irrost  efficierrt  and  economical 
motor  lorry  or  varr  carrrrot  be  expected  to 
prove  a  profitable  investnrent  unless  it  be 
kept  fairly  well  employed,  arrd  to  assume 
a  weekly  rrrileag-e  that  is  less  than  half  of 
a  machine's  ca liabilities  for  the  pur-]rose  of 
cionrparing  it  with  horse  tr-anspoi't  is  like 
tying  orre  of  a  heavyweig-ht  boxer's  hands 
behiird  hinr  in  order  to  measrrre  liis  capacitv 
for  defeating',  say.  a  bantam  weight 
having  both  hands  free.  Mr.  Warburton, 
to  do-  hinr  jirstice.  reco2-nises  that  there  is 
something  wiong  stnnewlrere,  and  proceeds 
t()i  try  and  prrt  matters  on  a  more  level 
footing.  For  tliis.  a  weekly  nrileas-e  of 
72  for'  both  methods  of  ti-anspoi't  is 
assumed,  when  it  is  fourrd  that  the  cost  of 
a  nroto]'  is  still  15  per  cent  lri<rher  than  the 
horse.  It  is  true  that  the  fisrui'es  giverr 
refer  to-  o-errer^al  street  deliverA^  work,  drrr- 
irrQ-  which  stoppas"es  would  be  fvenuent 
and  mileaij-e  low,  brrt  no  one  worrld  be  so 
ill-advised  as  to  attempt  to  rrrn  a  hf^avy 
machine  under  the  conditions  Mr*.  Wai'- 
burton  desci'ibes. 

Motor  Users'  Prrtpst. 

An  appeal  has  been  issued  tO'  members 
of  the  House  of  Conrnrons  by  the  indirs- 
trial  section  of  the  Automobile  As'^ociatiou 
and  Motor  Union,  orr  behalf  of  industrial 
vehicle  owners  and  rrseis,  with  respect  to 
the  proTtosal  of  railway  companies  reorard- 
iirg  road  transport.  It  is  poarrted  out  that 
these  proposals,  which  in  the  first  in«tance 
are  beiriQ-  pirt  forward  by  the  Wester-n 
p-roiio  of  Ens-lish  rail-^-ays  arrd  the  West 
Scottish  group  of  railways,  are  contained 
in  ni-ivate  bills,  which,  if  sanctioned  by 
Parliairrerrt,  will  give  the  companies  the 
following  wide  powers:  — 

(a)  To  op'erate  road  transpor-t  for  goods 
and  passens'ers,  iriespective  of  whether  the 
traffic  has  beerr  or  will  be  in  contract  with 
the  railway  systems. 

(h)  To  charg-e  such  rates  and  fares  as 
they  rrray  please,  subiect  only  tm  certain 
provisions  of  the  Railway  and  Canal 
Traffic  Acts. 

(c)  To  set  up  their  own  depots,  garages, 
etc. 

It  is  submitted  that  with  their  enormous 


L 


28 


ENGINEERING    WORLD . 


financial  liackiuf;  i1  would  he  a  euaiipara- 
tively  easy  iiiatlei  tor  (he  railway  com- 
panies 1o  Mive  ou1  of  cxisteiu'e  all  the 
pTesent  iiidivulual  firms  engaged  in  motor 
haulage  or  the  ehaialiaiie  husiness,  thereby 
(veating  what  would  he  virtually  a 
niono]iol\-  in  transjiort  1)\-  road  as  well  as 
by  rail.  ■ 

It  is  also'  pointed  out  that  liy  the  railway 
(•om])aiiies  estahlishing  garages  the  exis- 
tence ot  wayside  garages  essential  to  tlie 
use  (it  ail  motors'  is  tliieateued.  With 
I'egard  to  the  effect  of  the  tiauspoit 
monopoly  in  a  national  emergency,  it  is 
urged  that  if  all  forms  of  transport  were 
undei'  the  same  control  and  affected  by  the 
same  dispirtes,  complete  ].aialysis  would 
he  unavoidable.  l\»feien(f  i>  also  made 
to  the  number  of  ex-sei\  i(  t'  men  who' have 
invested  their  wai'  giatuities  and  savings 
in  industrial  vehicle  undertakings,  and 
the  opinion  is  expressed  that  they  aie 
entitled  to  the  protection  of  the  Cxovern- 
ineut  agaiirst  this  attempt  to  destroy  their 
means  of  livelihood. 


AIR. 

Specialised  Aircraft. 

This  was  the  title  of  a  jyajier  read  'ly 
W]ng-(  "oniman  der  W.  D.  Beatty,  C.B.E.. 
A.F.C,  before  the  Iloyal  Aeionautiial 
So<'iety  recently.  In  his  opinion,  Com- 
inonder  Beatty  said,  we  were  jiow  at  a 
stage  as  regards  commercial  design  about 
equivalent  to  that  of  military  design  at 
that  period  of  the  wai'  when  slow 
two-seaters  armed  with  a  rifle  or  a^  stripped 
Ijewis  gun  carried  orr  the  general  air  work 
O'f!  the  army.  The  real  commercial  aeio- 
plane  has  not  yet  been  developed.  Progress 
has,  however,  been  made  in  the  right 
diieetinn,  as  shown  by  a  table  of  early 
types  of  conimercial  aerojilanes  showing 
the  development  in  useful  loads  and  pei- 
formance,  from  the  Avro,  with  (iO  h.]). 
Green  engine  (the  machine  on  which  the 
late  Lieut.  Parke  did  his  famous  "  (.live  " 
at  Salisbury  Plain)  through  the  Yickers- 
Vimy  Commercial,  Haudley  Piige  AY. 8, 
and  D.H.  18,  to  modem  times. 

Silence. 

b'irst  aird  foremost  amongst  the  impor- 
tant items  affecting  comfoit  is  silence. 
The  noise  in  a.  machine  comes  from  a 
variety  of  sources.  Promising  exhaust 
silencers,  have  appeared  expei-imentally ; 
it  is  for  designers  to  incorporate  them  in 
their  designs.  Get  rid  o  fthe  barking  roar 
of  the  exhaust,  and  it  becomes  possible 
t>>  identify  ami  so  eliminate  the  other 
noises.  Prolably  modificaticms  in  the 
design  of  propellers  may  be  desirable,  and 
with  a  silent  exhaust  it  becomes  an  easier 
uratter  to  (  ompare  the  noise  effect  of  two 
different  jiropellers.  Fabric-covered  fusel- 
ages must  also  be  relegated  to  the  past: 
a  stiff  wooden  covering  does  not  transmit 
to  the  inter ioi'  of  the  cabin  the  blows  from 
tlie  slipstreanr  in  the  same  way  that  fabric, 
does,  ^'ibration  and  resonance  are  closely 
allied  to  noise  in  effect  on  passengers,  and 
should  be  eliminated.  It  nray  be  neces- 
sary on  tiiese  grounds  to  ensure  that  the 
two  (-ngines  of  a  twin-engined  machine 
nev(  r  synchronise.  Engine  designersi  will 
need  lo  utilise  motor  car  experience,  and 
get  rid  ot  that  variety  of  noises  from  gears 
and  otbei  nnrving  parts  which  at  nrescnt 
are  so  obvious  in  an  aero-engine  when  its 
exhaust  dof^s  ha])])en  to  b.e  silemed. 


Ventilation  and  Heating. 

Adequate  ventilation  of  the  cabins  of 
co'innieicial  aircraft-  is  a  jiroblem  that  pic- 
sents  coii'-ideralde  difficulty.  The  cuhic 
si>ace  available  is  vejy  limiteti,  so  that  tlie 
air  inside  the  cabin  tends  to  lieconu' 
vitiated  rapidly,  while  the  s])eed  ot  the 
machine  is  such  tliat  the  velocity  of  in- 
coming air  is  often  so  high  iliat  the  pas- 
senger feels  a  draught. 

In  a  jnesent-day  cabin  of  cubic  feet 
— seating  10  passejigei s^ — the  air  must  be 
changed  iOO  times  an  hour  if  the  stairdard 
allowance  is  to  be  ])rovided.  In  ])ractice, 
sinii  a  late  of  change  is  unobtainable,  ex- 
cept in  unbeaiably  diaughty  conditions. 
It  is  clear  then  that  the  measurement  of 
the  ('(>_,  conteiU  is  likely  to  continue  to 
be  un^al  isfactoiy. 

Professor'  Leonaid  Hill,  however,  has 
])ointed  out  that  the  o,(JO(l  cubic  feet 
figure  can  be  much  reduced  if  the  cooling, 
drying  and  radiant  energy  conditions  are 
satisfactory.  To'  afford  a  means  of  deter- 
mining these  conditions  he  invented  the 
"Kata. "'  thernionieter.  Experiments 
have  shown  that  the  information  given  by 
this  instrument  is  an  accurate  guide  to 
the  adequacy  of  the  ventilation  so  tested, 
and  it  its  readings  average  between  six 
and  eight  the  conditions  nray  be  con- 
sidered satisfactory.  Now,  the  cooling 
and  drjdng  effects  of  aii'  depend  largely 
upon  its  rate  of  mm^ement,  and  it  may 
be  taken  that  if  the  temperature  of  the 
air  is  55  deg.  to'  GO  (leg.,  its  velocity  at  the 
inlet  to  the  cabin  should  not  exceed  4h  ft. 
per  second,  if  the  inlet  is  18  in.  .or  more 
troni  the  passenger,  or  3  ft.  jjer  second  if 
it  is  less  than  18  in.  from  the  irassenger. 

With  inadequate  warming  arrange- 
ments, a  change  of  air  more  frequently 
than  three  to  five  times  an  hour  is  likely 
to  be  uncomfortable  in  the  noimal  cabin, 
and  under  such  conditions  it  may  be  found 
necessary  to  keejj  the  velocity  of  incoming 
air  down  to  li  ft.  to  2  ft.  per  second.  The 
velocity  of  outgoing  air  may  be  as  much 
as  10  ft.  per  second  at  the  orifice,  parti- 
cularly if  that  is  at  least  18  in.  from  the 
passenger.  Designers  should  aim  at  pro- 
viding for  sonie  20  changes  jrer  hour, 
taking  care  to  avoid  draughts  and  make 
satisfactory  heating  arrangements. 

Heatiirg-  is  closely  bound  up  with  ven- 
tilation, and  at  the  temperature  likely  to 
be  met  with  in  ordinary  flying,  it  is  essen- 
tial that  arrangements  should  be  made 
for  wanning  the  cabiir.  It  is  possible  to 
arrange  for  a  supply  of  air  heated  by  the 
exhaust  pipes,  but  it  should  be  remem- 
bered that,  air  that  has  been  in  contact 
with  metal  heated  to  some  200  deg.  Cen. 
is  definitelv  unsuitable  for  breathing. 
If  a  muff'  on  the  exhaust  is  used,  it  should 
therefore  be  stepped  up.  the  increasing  aii- 
for  the  cabin  being  taken  from  the  outer 
step. 

A  suitable  arrangement  for  ventilation 
and  heating-  might  be  as  follows  :  At  the 
forward  end  of  the  cabin  fresh  air  enters 
at  a  rate  of  3  ft.  per  second,  through  an 
inlet  about  12  in.  by  12  in.  in  size,  slightly 
below  the  roof.  Aspirators,  arranged  re- 
low  the  seat  level  at  the  hack  of  the  cabin, 
suck  out  the  vitiated  aii'.  An  exhaust 
heated  tubular  boiler  suivplies  steam  or  hot 
water  to  a  ladiatoi'  fitted  two  or'  three 
inches  in  front  of  the  fresh  air  inlet,  and 
the  same  heating  system   includes  foot- 


warmers  in  the  i-.ihin  Hooi .  Such  an 
arrangement  should  imjily  fresh  air-, 
warmth  and  comfort  for  the  jiassengeis;. 
I  am  indebted  to  Colonel  Heald  foi  much 
information  uium  whi(  h  I  lie  foiegoing  is 
based . 

Number  of  Engines. 

There  is  room  for  much  diversity  of 
ojiinion  in  regal d  to  single  engine  versux 
twin  engine,  or  multi-engine  machines. 
While  traffic  is  small  the  lower  first  cost 
and  1  uniting  cost  of  a  single  engiric 
machine  has  an  important  hearing  on  tlif 
matter.  If  a  twin  engine  machine  will 
cany  nearly  double  the  load  of  a  single 
engine  machine,  it  immediately  becomes 
a  serious  conipetitoi-  economically  if  the 
available  traffic  is  sufficient  to  fill  it.  Hei'e 
arises  the  jnoblem  of  how  large  can  si 
fuselage  be  huilt  practically  for  a  single 
engine  machine.  In  militai\  aircraft 
great  weight  can  be  carried  in  a  small 
compass,  as  the  load  is  in  a  very  condensed 
form,  liut  in  commercial  types  theie  will 
he  a  continual  demand  for  more  cubi( 
space  per  jiassengei.  Will  fuselages  he 
necessarily  so  large  that  high-powered 
engines  will  be- economically  unsound  ^  In 
the  De  H.18,  eig'ht  jiassengeis  are  carried 
at  50  h-ii.  each;  in  the  De  11.32,  eight  ai 
45  h.p.  each. 

Let  us  assume  that  we  are  coiisiderin<; 
the  use  in  a  single  engine  passenger  air- 
craft of  a  1,000  h.p.  engine.  For  that 
]iowe]'  we  must  accommodate  at  least  22 
])assengers,  and  we  should  endeavoni'  td 
allow  at  lea.st  40  cirbic  feet  of  space  ])ei 
head.  Is  siudi  a  fuselage  ])i"acticable  foi 
a  single-engined  machine?'  What  is  the 
limiting  size!-'  How  is  propeller  efficiency 
likely  to  be  affected?  These  ([uestions, 
which  also  concern  the  practicable  size  of 
twin-engine  aircraft,  are  matters  on  which 
engine  designers  woiuld  like  the  considered 
views  of  aircraft  desigirers. 

The  twin-engined  machine  has  some 
advantages  over-  the  single-engined,  parti- 
cularly if  it  will  fly  (Hi  one  engine. 
Greater  reliability  is  thereby  secured,  and 
to  the  psychological  desire  of  many  pa.s- 
sengers  for  a  machine  with  more  than 
one  engine  is  added  the  greater  favinri 
with  wlii(4i  insurance  conqninies  may 
regard  it. 


United  States  Aircraft  Industry. 

The  aircraft  industry  of  the  Fnited 
States  has  now  a  cpnquehensive  national 
organisation.  The  Aeronautical  Chainbei 
of  Commerce  of  Ameiica  has  been  formed. 
It  has  about  100  charter  members  who  are 
engag'ed  in  the  designing,  construction 
and  opeiating  activities  of  the  ciaft.  The 
jnirpo'se  of  the  new  body  is  to  jiopulari.se 
travel  by  aii .  develop  the  market  for  ami 
the  use  of  flying  machines  among  civilians. 

A  tentative  proposal  to  permit  the  con- 
struction of  a  huge  air  line  tenninal  and 
an  aircraft  manufacturing  centre  at  PoU 
Newark,  N.-I.,  has  been  submitted  to  the 
city  authority.  The  jiroposal  is  an 
ambitious  cue.  including  the  establishment 
of  a  dirigihle  passenger  line  plying 
between  this  rountiy  and  Euiopean  ports. 
Regular  lines  of  diiigibles  flying  between 
Ameiican  cities  are  also,  contemplated. 
The  aiea  that  would  be  recpured  Uu-  the 
entire  project  as  planned  is  some  230  acies, 
which  w(uild  have  to  be,  so  it  is  said, 
waterfront  property. 
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\      SHIPPING  NEWS. 

«>hipping  Federation. 

All  association  was  ioimed  a  few  days 
'i^'o  in  wliicli  the  shijipiny  trade  is  taking' 

1  keen  into  est  .      The  name    of    t  he  new 

tssoH'iatioii  Is  tlie  British  Ke(U'ialion  ot 
.Traders'  .\s-;ociation,  and  its  objects  are 
Tstated  to  he  the  jnolectiGn  of  traders' 
linteiesls  in  all  things  ajijierlaininy  to 
Nhippin^i'.  'J'lie  [)iesideiit  In  Sir  Stcplren 
•Deniet  1  ia(h',  and  the  following'  associa- 
'ioiLs,  re[)re>eiiting  world-wide  interests 
'uid  covering-  a  large  propdrtiou  of  the'  total 
Dnpoit  trade  of  (xieat  Uritain  both  by  liner 
'iiid  tranij)  steaniei-,  joined  the  association  : 
i'he  EasI  Indian  drain  and  (Jilsced 
i"^hip]>er>'  .\^--,iiialnin  of  London,  the 
J  ncorpoi ated  (lil-ced  Association.  the 
;  ndian  Tea  Association  (London),  the 
■Liverpool  Cotton  Association  Ltd.,  the 
London  Jute  Association,  the  Ijondon  ( >il 
oiiul  Tallow  Trades  Association,  the  Lon- 

lon  Shellac  Tiadc  Association,  the 
■National  Federation  of  Corn  Trade  Asso- 
idatioiis,  the  ^sational  Seed  Crushers' 
f\ssociation,  the  United  Kingdom  Jute 
/roods  Association  Ltd.,  and  the  Lnited 
'Trades'  Association  of  Jj'verpool. 
ij  The  me'eting  at  which  the  association 
tvas  formed  nnani]nously  resolved:  (1)  To 

irge  for  the  early  introduction  of  legisla- 
Jion     foUowing    upmi    the  lines    of  the 

inanimous  reconuneiidations  which  were 
'nade  in  the  1921  leporl  of  the  impel  iai 
'■^hip],iiig  Connnittee  and  approved  the 
'.^ame  year  at  the  conference  of  I'rinie 
ALnistpi  s  and  representative's  of  the  rnitcil 
-Ivingdoni,  the  Dominions,  and  Lidia. 

(2)  ']'o  decline  to  accciit  The  Hague 
fiules,  1!)2L  as  at  ])reseiit  drafted,  hut  to 
''ecognise  that  they  contain  certain  innvi- 

•ions  wlii(di,  in  conjunction  \\ith  the  leport 
'tf  the  Lnpei  ial  Shiiiping  Commit  tee,  c[Hild 
!;.e  usefully  employed  as  a  basis  in  aniv- 
^ng  at  a  settlement  of  the  long-out -tand- 
'•ng  dih'eveiices  between  merchants  and 
'shipowners. 

(8)  To  record  its  satisfacliou  that  a  lead- 
I'lio-  group  of  .shipowners  has  declared  that 
j  t  will  not  press  The  Hague  Rules,  l!)21, 
:,ipoii  any  trade  where  merchants  are  uii- 

villiiig  to  ado])f  tlieni. 

,    (4)  'To  di-aw  the  special  atlenticni  of  thi' 
^iritish  Jiaiikcrs"    .Vssociaticni  to  the  fact 
liatit-  snpport  of  'The  Hague  Kules,  1921, 
in  direct  oi)iiosit  inn  to  the  interests  of  a 
rarge  jn-oportio'ii  of  its  clients;  and 
r  (5)  T(i  place  it  (ui  recoi'd  that  this  I'edeta- 
iioii  is  piepared,  just  as  the  pre-existing 
,iiinmittee  from  which  it  evolved  has  been 
,irepared  since  its  inceijtion  in  1920,  to 
^iieet  the  shipowners  in  conference  nnder 
he    auspices    of   the    lni])erial  Shijipiiig- 
I'ommittee  or  the  Board  of    Trade,  and 
„gree  upon  a  form  of  bill  of  lading — a  fait 
i,nd  equitable  document  acceptable  to  bi;th 
ides— which  shall  be  deposited   with  lh(^ 
mpei'ial  Shipping  lioaid  -  -if  constituted  — 
■r  the  Board  of  'Tiade,  and  shall  not  bn 
Herable  except    by  agreement. 

inglish  Agencies  for  German  Shipping. 

j'  Man\-  new  an  angeineiit  s  are  being' 
piade  in  the  representation  of  leading 
'Teiinaii  sliipping  grou]is  in  England. 
jJessrs.  Charles  Jcdmsori  &  Co.,  of  9(;-9S, 
/.adenhall  Street,  Loiuhui,  E.C. ,  have 
veen  ajipointed  I'higlish  freight  agents  for 
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the  Deutsche  Osi-Atrika  Linie  and  its 
atHliated  companies,  the  Womniaiin  Line, 
Hambiirg-Amenka  Line  (African  seivioe), 
and  Haniburg-Bienren  African  Line. 
Kegular  mail  and  cargo  services  have  been 
estaidished  from  Continental  ports  tO'  the 
South-AVest,  South,  and  Last  African 
polls.  'I'he  next  sailings  will  lu-  the  mail 
steamer  Usaramo,  from  Hamburg,  on 
January  20,  to  be  followed  by  the  Muansa 
and  \\  angoTi,  which  will  maintain  regular 
nniiitlily  services  frcnn  Hamlniig  on  the 
M'tth  and  20th  of  each  month.  ilie  pas- 
senger agencv  is  in  the  hands  of  Messrs. 
:\Iullen  &  Co!  (London)  Ltd.,  G6-08,  Hay- 
market,  London,  S.AV. 

Messr  s.  Wackerl'.a i  th  &  Co.  Ijtd.  are 
actnely  representing  the  Haiisa  liines, 
.»lessi^.  JUirton.  Smart  Oifoid  litd. 
I  he  Ne]it  uii-l?iemen  sei'vices,  and  Messi  s. 
Moxon.  Salt  Co.  the  N.D.L.  Other 
agencies  are  in  course  of  negotiation,  and 
the  agent  of  one  of  the  leading  German 
groups  speakii;  confidently  of  an  early  re- 
entry to  the  Atlantic  and  other  com- 
ferenoes. 


United  States  Shipping. 

(From  fi  Coi  ics/ioiulriil .) 

A\'e  hear  (;f  the  Lnited  States  Shipping 
.'hiaid  cutting  rates,  recklessly,  some  dis- 
interested O'Lserveis  think,  m  ouler  to 
either  keep  freights  oi  to  take  them  away 
iioni  someone  else.  It  means  a  lot 
to  the  (  ngineering  tiades  of  this  c(nintry 
whetliei  the  merchant  shijis  are  to  lie 
a  prohtable  venture  or  not.  In  one  case 
I  lu  siiiphaiilding  industry  of  the  country 
may  survive,  while  in  the  other  event 
foieign  yards  will  resume  their  pre-war 
mono].oly,  for  we  seldom  hear  that  our 
.>lii]ii!uil(l!ng  industiy  can  continue — 
except  for  coastw  ise  and  lake  traffic,  whifdi 
ai(  iiy  buy  a  iia t ioiial  monoiKdy — unless  we 
ale  aide  to  maintain  what  we  cunsidei-  our 
tail  share  of  the  ocean  carrying  business, 
notwithstanding  that  wheievei  we  have 
the;  ]H)\ver  we  shut,  out  otiiers  abxdnlely. 
More  of  f  hissoi'tof  statement  will  l)e  heard 
later  on,  in  Congress,  lor  the  board  is  ask- 
ing that  body  for  an  ai)]iiopriation  ol 
l(l(l,()i:(;,000  dols.  to  cover  it  for  the  fi.scal 
,\:ai  l9'22-192o.  The  a])pro])iiation  was 
fixed  by  tlie  director  of  the  Budget,  who 
liad  Kduced  it  from  an  estimate  ot  iloulde 
the  annnint.  lIowe\ei ,  it  is  reasonably 
safe  to  predict  that  American  ship, 
ojiei ators  will  not  for  long  be  jiermitted  to 
iliji  into  the  national  treasury  to  enable 
them  to  cany  on  a  business  unable  to 
stand  on  it,s  own  feet  unaided.  The  jiend- 
ing  siddieis'  bonus  to  the  tune  of  billions 
will  "  jnit  a  criiii])  "'  in  the  exploitation  of 
the  I'reasurv  by  others. 


BRISTOL  ENGINEER'S  AFFAIRS. 

At  the  hisi  meeting  oi  the  i  iediturs  of 
Jolui  Henry  Luby,  of  457,  Fisliponds 
Ivoad.  Biistol.  engineer  and  motoi--car 
dealer,  a  statement  of  ali'airs  was  lodged 
shoeing  gross  liabilities  of  £1,44;^  and  an 
estimated  deHeiency  of  £'9S2.  Debtor 
attiibnfed  his  failure  to  law  costs  and 
hi'a\  y  lall  in  the  value  of  motor  lon-ies  and 
high-])ower  cars;  there  being  no  market 
for  these  cars  at  the  ))resent  time.  The 
Official  Receiver  (Mr.  T.  11.  Easton) 
rejiiirted    tlvat     tlie  debtco    was    for  some 
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.\'ears  employed  as  a  titter  and  turner. 
Then  he  l)ecanre  a  director  of  a  company, 
uliich  wound  up  voluntarily.  lie  was 
then  an  engineers'  foreman  and  traveller 
until  1913,  when  he  became  associated 
with  a  general  engineering  business  in 
Coronation  Road,  Bristol,  with  whiidi  he 
severed  his  connection  in  1915.  After 
beijig  travellei-  and  woiks  manager  he 
stalled  luisiiiess  in  1919  as  a  motor  dealer. 
'The  debtor  is  ccnnmitted  for  trial  charged 
with  conspiracy  to  defraud  by  means  of 
forged  telegrams  wher(d)y  money  was 
obtained,  or  atteniiited  to  be  obtained, 
from  bookmakers  in  respect  of  wagers  on 
horse  racing-.  'The  Official  Receiver 
remains  trustee. 

When  the  mat  lor  came  before  Mr. 
Registrar  Harley  at  the  Bristol  Bank- 
luptcy  Court,  on  January  18,  in  reply  to 
the  Official  R  eceiver,  debtc)r  said  he  had 
returned  his  liabilities  at  t'9(ST  14s.  8d. 
with  a  deficiency  of  £982  2s.  8d.  He  now 
knew  that  he  had  not  in(duded  several  of 
his  creditors  in  hi.s  statement.  In  190:^-4 
he  was  director  and  manager  of  the  Luby 
Acetylene  (xa.s  Generator  Ltd.,  a  company 
formed  to  exploit  the  invention  of  which 
li(>  was  the  patentee.  The  company  was 
wound  11]),  and  he  understood  (lie  shar*^- 
holders  got  nothing.  Subsecinently  he 
was  joined  in  partnership  by  Mr.  C.  L.  ^l. 
\jo\ve.  and  a  general  engineering  business 
was  established  at  75,  Coronation  Road, 
l^ristol,  until  a  small  limited  liability  com- 
liany  was  promoted  known  as  the  Jiuby- 
I>owe  Engineering  Co.,  witji  a  cajiital  of 
t'2,00().  T'ive  hundred  pound  shares  were 
allotted  to  him.  The  Lubv-J  jow'e  com- 
pany was  subsequently  ah.sorbed  by  the 
IJiistcd  Motor  Co.,  Avhich,  \  went  into 
Iniuidation.  The  Official  Receiver  .said 
that  none  of  the  companies  debtiK -"iiad  been 
as.sociated  with  had  done  him  nuu-h  good, 
and  had  been  a  source  of  loss  to  othfjs. 
For  the  jiast  two  or  three  veais  he  hail 
been  buying  and  selling  cars,  niainlv  oiV 
iiehaif  of  a  patron  of  his  a!  Crlouce.ster.  In 
September,  1919.  he  entered  into  a  con- 
tract with  the  Pearl  Motor  Co.,  for  the 
deliv(>ry  of  500  Lord  nujtor  cars  at  £240 
apiece,  in  the  course  of  three  months. 
That  represented  a  tM20.f)00  deal.  Mliich 
he  entered  into  when  in  an  insolvent  con- 
dition. He  cxmld  have  sold  these  cars  in 
batches  of  50  at  £250  apiece.  "With  the 
exception  of  half  a  dozen,  he  had  liooked 
'irders  for  the  whole  of  these  cars.  If  the 
matter  had  gone  through  he  would  have 
a  inofit  (if  alxmt  £8,000,  which  would  have 
been  divided  with  his  Gloucester  patron. 
He  fought  an  action  against  the  Pearl 
Motor  Co.  After  six  davs'  trial  he 
obtained  judgment  for  foOO'Avith  co.sts. 
and  the  latter  had  Ivecn  taxed  at  £700. 
The  Pearl  Motor  Co.  had  now  gone  into 
'ii|iiid;ition.  He  had  assiuned  his  interest 
ill  the  judgment  to  his  Gloucester  patron, 
to  cover  hi.s  costs.  He  admitted  that  he 
had  been  insolvent  during  the  last  six 
\-ears_.  Four  of  his  creditors  were  willing 
I o  withdraw  their  claims.  A.  friend  was 
•>viling  to  rut  110  £250  with  the  view  of  a 
composition  to  be  arranged. 

The  Official  Receivei  :  Is  (hat  a  definite 
offer  o]'  only  a  hope  ? 

Debtor:  At  present  I  am  afraid  it  is  oiiK 
a  hope. 

A.s  he  stands  committed  for  trial  in  con- 
nection with  alleged  betting  frauds  he  was 
not  examined  further  with  r(>gard  to  his 
betting  transactions. 
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INSURANCE. 


Different  Risks  in  Same  Class. 

Rating  according  to  class  is  good 
enough  up  to  a  point,  says  Policy,  for 
different  classes  of  risk  possess  different 
elements  of  fire  hazard;  but  different  risks 
of  the  same  class  can  differ  in  the  degree 
of  hazard  contained  in  them,  even  where 
the  rate  charged  is  the  same.  Such  items 
as  artificial  lighting  and  heating,  accessi- 
bility of  machinery,  floor  space,  cleanli- 
ness, congestion,  etc.,  may  not  affect  tlie 
rating,  but  will  profoundly  affect  the  fire 
hazard  and  influence  the  cost  price  of  that 
particular  class  of  risk,  so  that,  considered 
from  tlie  standpoint  of  relative  fire 
hazards,  the  better  risks  are  in  effect  pav- 
ing more  in  premium  than  the  inferior 
ones.  If  two  risks  of  the  same  class 
possess  different  degrees  of  hazard  and 
each,  pays  the  same  rate  brought  out  by 
a  correct  application  of  the  tariff,  one  of 
them^'must  be  overcharged. 

Rate  War  Impossible. 

In  the  rating  of  non-tariff'  risks,  offices 
exercise  their  own  judgment  as  to  what 


they  consider  is  an  adequate  rate.  Com- 
petition doubtless  has  a  tendency  to  lower 
these  rates,  and  whilst  competition  is  a 
healthy  organism  in  most  things, 
insurance  companies  cannot  aft'ord  to 
indulge  in  a  rate  war.  The  margin  of 
profit  earned  does  not  permit  of  this. 
Moreover,  the  funds  which  they  are 
administering  belong  to  the  public,  and 
cannot  be  squandered  in  reckless  under- 
writing-. Otherwise  the  public  would  lose 
confidence,  and  it  is  on  the  confidence  the 
public  repose  in  them  that  the  companies 
depend  for  their  existence.  It  is  of  vital 
imijortance  to  them.  While,  therefore, 
it  does  happen  that  in  some  par- 
ticular instance  a  company  will 
deliberately  cut  a  rate  in  order  to 
capture  the  business  from  its  com- 
petitor, the  policy  of  the  companies 
generally  is  to  stabilise  rates,  even  m  tlie 
case  of  non-tariff'  risks,  and  any  difference 
that  may  be  found  in  the  rating  of  such 
risks  is  due,  not  to  competition,  but  to  a 
divergence  of  opinion  as  to  what  consti- 
tutes an  adequate  rate.  It  is  not  an 
uncommon  thing  for  one  company  to  be 
offered  a  transfer  from  another  company 
and  to  decline  the  business  on  the  ground 
tnat  the  rate  is  inadeciuate. 


Tariff  System  Justified. 

The  tariff'  system  adjusts  this  diver- 
gence of  opinion  and  introduces 
uniformity  of  practice  in  the  transaction 
of  fire  insurance  business — to  the  ultimate 
advantage  of  the  insuring  public.  But  il 
is  unfortunate  that,  while  ]>erforming  these 
duties,  the  tariff'  .system  should  result  in 
a  severe  sterotyping  of  rates,  affording 
the  companies  no  latitudes  in  iidjusting 
these  to  suit  the  special  circumstances  of 
individual  risks.  While  the  tariff'  system 
has  justified  itself  in  the  results  it  has 
brought  about — in  the  way  of  reducing 
the  chances  of  an  outbreak  of  fire, 
eliminating  dangerous  features,  minimis- 
ing fire  waste,  and  generally  adjusting 
the  ratio  between  the  selling  price  and 
the  cost  price  of  fire  insurance — there  is 
still  some  room  for  improvement.  The 
tariff  companies  are  quite  alive  to  the  fact 
that  their  methods  are  not  perfect.  Hence 
it  is  that  from  time  to  time  we  find 
amendments  and  modifications  made  in 
their  procedure,  as  conditions  show  these 
to  be  necessary.  The  whole  trend  is  to 
an  adjustment  of  tariff  methods  and 
practice  that  will  bring  about  a  condition 
of  things  equitable  alike  to  the  insured 
and  the  insurer. 


J.  H. 


MR.  JOSEPH  HETHERINGTON 
STUBBS. 

We  wish  to  congratulate  both  the  Man- 
chester    District     Eng-ineeiing  Trades 
Employers'  Association  and  Mr. 
Stubbs  on  the  'election  of  the 
latter    as  .  president    of    the  ' 
associatiovi.       Mr.  Stubbs  has 
had  a  h.  -ig  and  notable  connei- 
tion     with     the  engineering 
industry,  and  his  energies  have 
b,een    long     directed     to  the 
furtheiance  of  the  trade  which 
he  has  served  so  well. 

Mr.  J.  H.  Stubbs  is  the 
managing  directoa-  of  the  fiin: 
of  Joseph  Stubbs  Ltd.,  textile 
machinists  and  ironfounders, 
of  Ancoats  and  Openshaw. 
Thi{>  finn  was  established  some 
50  years  ago  by  the  late  Joseph 
Stubbs — father  of  the  subject 
of  our  notice — and  has 
developed  very  considerably 
during-  the  period  of  its  exis- 
tence. In  the  textile  industry 
the  quality  Stubbs'  work  has 
always  been  recognised,  and 
the  firm  enjoy  a  high  and  envi- 
able position  in  every  country 
where  textile  manufacturing  is 
carried  on. 

Mr.   Joseph  H.  Stubbs  has 
been  responsible  for  many  ot 
the     excellent     improvemeni  s 
made    in    the    layout   of  the 
works,    and   the   special  tool^ 
employed.  Although  quality 
the   first  essential,   quick  and 
efficient  ])roduction  Jias  not  been 
lost  sight  of.    In  c ollaboratinn 
with  Mr.   W.  H.   Cook,  Mr. 
Stubbs,  some  years  ago,  con- 
tributed a  very  comprehensive 
paner  on  the  cotton  indnstrv  to  t'>«  l^'^nn- 
chester  Association  of  Engineers.  The  high 
quality  of  the  paper  was  reooigirised  by  the 
council,  who  jiresented  the  authors  with  a 


<iol(l  medal  each.  Subsequently,  Mr. 
Stubbs  was  elected  president  of  the  Man- 
chester Association  of  Engineers,  his 
father  having  held  that  honour  many  years 
previously. 

When  the  Mancliester  Engineers'  Club 


elected  president  of  the  club,  and  served  for 
several  years  in  that  capacity.  He  should 
make  a  very  excellent  president  of  such  an 
association  as  the  Engineering-  Trades 
Employers,  which  has  to  deal  frecjuently 
with  questions  arising  between  employer's 
and  operatives.  One  has  only 
to'  go-  over  the  works  he  controls 
to  recognise  that  in  his  treat- 
ment of  workers  his  policy  is 
one  of  broadminded  fairness. 
We  wish  him  success  in  his 
piesideiitial  office,  and  we 
know  that  the  association  have 
elected  a  good  business  man 
and  a  most  energetic  wor'ker. 


Si  runs. 


was  formed  Mr.  Stubbs  was  an  active 
worker,  and  assisted  very  materially  to  not 
only  bring  the  club  into  being,  but  to 
equip  it  efficientl}^    He  was  subsequently 


Increase  in  Motors  in  Quebec- 
Mi-.  Emile  F.  Joncas,  director  of  the 
.\utomobile  Bureau  of  the  province, 
lias  supplied  some  statistics  which 
make  interesting  reading,  they  being 
the  registration  of  motor  vehicles — 
autos.,  trucks  and  cycles — for  1921 
and  several  preceding  years.  The 
liuures  for  1921  are  not  final,  because 
the  licence  year  does  not  end  until 
February  28,  1922,  at  which  time  the 
transfer  registrations  are  deducted 
from  the  total.  From  March  1  until 
November  11  last,  57,926  automobiles 
and  trucks  and  1,781  motor  cycles  had 
lieen  registered,  a  total  of  59,707. 
Transfer  registrations  to  be  deducted 
t'lom  those  figures  will  probably  be 
under  2,000,  leaving  well  over  57,000 
motor  vehicles  owned  in  Quebec 
province.  The  figures  for  the  pa*i 
M  ven  vears  follow  :  1914,  7.413;  1916, 
ID. 112;  1916,  15.347;  1917  .  21,702: 
1918,  26,931:  1919,  33,541;  1920, 
57,000.  The  yearly  increase,  it  will 
be  not«d,  ranges  from  25  to  30  per 
cent,  while  periiaps  the  growth  is  even 
more  graphically  shown  when  it  is 
pointed  out  that  the  tigures  had 
doubled  every  second  or  tiiird  year. 
Thus  those  for  1916  are  more  than  twice  those  for 
1914,  as  are  those  of  1917  as  compared  with  1915, 
and  1918  as  compared  with  1916.  The  1920 
statistics  are  almost  double  those  of  1917.  while  1921 
doubles  1918  with  3,000  to  spare. 
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MILLING  MACHINES. 

1  170,648. — Sir  A.  Herbert,  Dunley  Manor,  near 
I  Whitchurch,  Hampshire,  and  P.  "  V.  Vernon, 
1,  Keresley  Manor,  Keresley,  near  Coventry. — July 
'  22,  1920.— A  circular  table  A,  Fig.  2,  fitted  with 
[  two  work  holders  disposed  at  180  deg.,  is  mounted 
I  on  the  main  table  of  a  milling  machine  and  is 
[  rotated  during  the  idle  return  thereof  by  rachet 
[  mechanism  A^"  driven  through  gsc-ring  fi'om  the 
shaft  D,  which  is  also  mounted  in  the  main  table 
;i  and  is  rotated  by  the  engagement  of  a  fixed  roller 
h  i>\  Fig.  1,  with"  the  helical  groove  The  table 


FIC.I. 


A'   is   loclied    during   the  cutting   traverse   by  a 
spring-pressed  bolt  A^,  the  latter  being  disengaged 
prior  to  indexing,  by  rack  and  pinion  gearing  from 
the  quadrant  lever  A''  which  may  be  operated  by 
hand,  or  automatically  by  an  adjustable  stop  A'"' 
on  the  fixed  bracket  C'.    The  locking  pressure  on 
.    a  pad  A"*  which  additionally  clamps  the  rotary 
;    table  in  the  indexed  position,  is  applied  through 
i,   an  eccentric  spindle  A'^,  Fig.  4,  by  a  spring-pressed 
(   rod  A",  and  is  released  by  a  hand  lever  A^-'  or  by 
'  the  engagement  of  an  adjustable  collar  A^^  with 
'  the  bracket  C'.     Change  feed  and  reverse  gears 
are  provided  for  the  main  table  B'. 

:  CENTRIFUGAL  PUMPS. 

<  171,315.— J.    S.    Hazell,    83,    Woodford  Road, 

F  Forest  Gate,  and  Unchokeable  Pump  Ltd.,  3,  St. 

•  Helen's  Place,  both  in  London. — Dec.  9,  1920. — 

\i  The  impeller  h  of  a  centrifugal  pump  has  a  single 


riG.l. 


ded 


f  inlet  port  d  and  blades  or  projections  c  are  provi 
:  in  the  passage  d  on  the  pressure  side  of  the  im- 
J  peller.  The  ends  of  the  passage  have  rounded  sur- 
,;  faces  to  meet  the  oncoming  liquid.  The  vanes  e 
are  radial  and  straight  if  the  pump  is  to  rotate  in 


either  direction,  or  they  may  be  curved  if  it  is  to 
rotate  in  one  direction  only.  The  impeller  has  a 
chamber  c  filled  with  liquid  for  balancing  purposes. 

INTERNAL-COMBUSTION  ENGINE. 

171,127.— Sir  K.  I.  Crossley  and  W.  le  P. 
Webb,  of  Crossley  Bros.  Ltd.,  Openshaw,  Man- 
cliester. — June  7,  1920. — Relates  to  automatic 
mi.xing-valves  comprising  an  air-valve  G  of  the 
lifting-disc  type,  a  dash-pot  piston  L,  and  a  gas 
valve  C,  as  described  in  Specification  17931/10.  To 
facilitate  inspection  and  to  cheapen  manufacture, 
the  valve  casing  is  divided  at  or  about  the  level  of 


the  air  port  G',  the  upper  part  of  the  casing  form- 
ing p.  box-like  cover,  the  gas  valve  seating  M  is 
separate  from  the  valve  casing  and  takes  the  form 
of  a  tube  provided  with  a  gas-cock  E,  and  a  rod  N 
carried  by  the  valve  and  projecting  to  form  an 
indicator  is  separate  from  the  valve  member  and 
loosely  connected  therewith.  The  seating  M  may 
be  made  with  a  different  size  of  bore  to  suit 
different  qualities  of  fuel. 

CYLINDERS. 

171,33!). — J.  RoMEYN,  162,  Rue  Emile  Feron,  St. 
Gilles,  Brussels. — April  25,  1921. — In  uniflow 
steam  engines,  auxiliary  clearance  chambers  are  put 
into  communication  with  the  cylinders  by  auto- 
matically-operated valves  having  free  opening  but 
retarded  closing  movements.  Tlie  valve  c  is  bal- 
tnced  by  a  piston  d  as  regards  the  pressure  in  the 
auxiliary  clearance  chamber  connection  b,  and  is 
connected  to  a  piston  e  subjected  to  atmospheric 
pressure  on  one  side  and  condenser  pressure  on  the 
other.  The  chamber  /  containing  the  piston  is 
filled  with  liquid  controlled  by  a  flap-valve  i  pro- 


vided with  a  small  hole  ;'.  When  the  condenser 
pressure  rises,  the  flap-valve  permits  rapid  opening 
of  the  valve  c.  When  the  pressure  falls,  the 
return  of  the  liquid  through  the  hole  ;  retards  the 
closing  movement  of  the  valve.  Multiple  pistons 
and  a  double-beat  valve  may  be  used  in  lieu  of  the 
piston  e  and  valve  c  respectively.  A  modification 
is  described  wherein  the  valve  c  is  connected 
through  a  free-wheel  device  to  a  rotary  shaft  so 
that  its  closing  movement  is  limited  by  the  speed 
of  the  shaft. 

PUMPS,  ETC. 

171,174. — J.  Stone  &  Co.  Ltd.,  Deptford,  and 
S.  L.  B.  Davi.s,  38,  Canibridge  Road,  Le«,  both  in 
London. — August  10,  1920. — In  radial  revolvmg- 
cylinder  pumps  and  motors  having  eccentric  driv- 
ing-gear, and  wherein  the  liquid  is  distributed  by 
a  stationary  valve  about  which  the  cylinder-block 
revolves,  such  as  are  described  in  Specification 
169,013,  the  valve  consists  of  a  ported-disc,  ring, 
or  sleeve  member  which  is  locked  in  position  on  the 


central  shaft  with  its  ports  registering  with  pas- 
sages therein.  The  valve  comprises  a  ring  c,  Figs. 
1  and  2,  with  projections  v,  v'  keyed  to  the  shaft 
b,  and  with  ports  1,  2  communicating  with  pas- 
sages j,  j',  k,  k^,  t,  <i.  In  the  case  of  a  pump, 
the  passages  t,  t}  constitute  the  delivery  and  suc- 
tion respectively  ;  in  the  case  of  a  motor,  the  ex- 
haust and  admission.  Tlie  shaft  b  has  a  flat-sided 
collar  ?i,  which  is  held  by  screws  in  a  boss  o  on  the 


casing.  In  a  modification  of  the  valve,  a  ported 
conical  sleeve  is  secured  to  the  shaft  and  is 
mounted  in  a  recess  in  the  rotor  e.  In  the  con- 
struction shown  in  Figs.  6  and  10,  the  shaft  is 
reduced  at  and  has  a  series  of  longitudinal  pas- 
sages ].  k'.  The  valve  sleeve  12  has  tapered  ports 
17,  and  is  held  stationary  by  dowels  19.  The 
cylinder  ports  and  ends  of  the  shaft  passages  are 
inclined. 

VALVES. 

171,510.— A.  E.  Owen,  27,  Salthouse  Road, 
Barrow-in-Furness. — August  27,  1920. — A  double- 
beat  regulator  valve  for  locomotives  comprises  two 
valve  members  B,  C  fitted  to  a  steam-pipe  A 
within  the  boiler.  The  valve  B  is  provided  with  a 
depending  cylindrical  portion  sliding  within  a  cor- 
responding cylinder  carried  by  the  valve  C.  The 


valve  C  is  rigidly  fixed  to  the  spindle  F,  but  the 
valve  B  is  capaljle  of  slight  axial  movement  be- 
tween the  boss  M  and  shoulder  2.  The  diameters 
X,  Y  Z  of  the  valve  members  are  equal.  When 
the  spindle  F  is  raised,  the  valve  C  is  first  opened, 
followed  by  the  valve  B  when  the  parts  M  and  2 
come  into  contact.  The  interior  of  the  valve  is 
always  open  to  steam  through  the  openings  0. 
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ARTICLES  FOR  SALE. 


rj50.000     worth     of     GOVE.iNMENT  SURPLUS 
Aj    TOOLS,  etc.,  including  2f.O  tous  of  Briglit  Mild 
Steel  Nuts  aod  Bolts,    i  in.  to  .Jin,  dia,,  1  iu.  to  6  in. 
long,  at  half  to  day'.s  makers'  price-.  Write  for  list  to  day 
W.  J.  Wood,  Tithebarn  Street,  Preston,  Lancashire. 


MACHINE  TOOL  DESIGNS,  WORKING  DRAW- 
INGS, TRACINGS,  to  client's  specifications  or 
louoh  sketches.  Efficient  work.  Low  lates.  —  Edw.srij 
WoRiHlNGTON.  141,  Deane  Road,  Bolton. 


0" 


kN  SALE.— VERTICAL  STEAM  ENGINE  by  Butter- 
worth,  Albert  Street,  Manchester,  n  iu.  cylinder 
bore,  10  in.  stroke  ;  in  excellent  working  order. — 
John  Heywood  Limited,  121,  Deansgate,  Manchester. 


ON  SALE— LINK  SHAFTING,  3  in.  diametei', 
with  Couplings  ;  one  pair  Mitre  wheels  and  biackeL 
fitted  to  column,  eight  brackets  and  bearings  to  fit 
columns.  M  ly  be  had  chenp. — John  Hetwood  Limited, 
121,  Dean.sgate,  Manchester. 


CJ  RAFTING —With  bearings,  .■i.e.  c,ne  wall  bracket 
O  and  bevel  wheel:  also  2  in.  COUNTERSHAFTS, 
about  eight  feet  long,  with  hangers,  cone  and  i)l;iin 
pulleys,  etc —John  Hktwood  Limited.  121,  Deansgate, 
Mancheatt-r. 


r I  RUCKS,  Hack  Sawing  Machines,  Vices,  Pillar  and 
'  Bench  Drills,  Small  Tools  Files,  Hack  Saw  Blades, 
Drills,  Milling  Cutters,  etc.  :  alsoSe  cond-hand  Lathes, 
Drilling  Machines,  Chucks,  Headstocks,  Faceplate.s, 
Pulleys,  Shafting,  Ciiange  Wheels,  etc. — W.  Bkh.m.et 
&  Co.  Ltd.,  Russell  Street,  Sheffield. 

DONT  SCRAP  YOUR  BROKEN  CASTINGS.— We 
can  BRAZE  iheni  and  make  them  equal  to  new. 
Our  proces.s  is  entirely  ditt'erent  from  welding,  and  is 
eminentlj'  suitable  where  a  finished  surface  is  required. 
Send  for  pai'ticulars  and  'ample  to  .1.  HArcooD  &  Sons, 
Cast  Iriiii  Braziei's,  105,  (.>ld  Hoad  Blackley,  Manehc-tcr, 


PATENT  AGENTS. 


INVENTORS  ADVISED  FREE.  Wiile  for  Fre^  Hand- 
I  book. —  H.  T.  King,  Director  King's  Patent  Agency 
Ltd.,  Reg.  Patent  Agent,  U6a,  Queen  Victoria  Street, 
Loudon,  E.C.    35  years'  reference. 


CALVERT'S 
MECHANICS' 
ALMANACK. 


Price  6d.  Net.   Post  free  8d. 


Invaluable  to  Students  in  the  Mechanical, 
Electrical,  Gas,  Engineering,  Building 
and  Constructive  Trades. 


Sold  by  all  Newsag^ents  and 
Booksellers. 


ENGINEERS'  PATTERNS. 

GEAR  CUTTING. 
PORTABLE  BORING  GEAR 

for  Cylinders,  Pumps,  Steam  Wagons. 

The    LANCASHIRE    TOOL  CO., 
78,  St.  John's  Road,  BOOTLE,  Liverpc  _ 
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HAWKINS' 

Imperishable  Iron  Cement 

GUARANTEED   TO  SATISFY. 

W.  T.  HAWKINS  &  CO., 

Chapel  Hill,  HUDDERSFJELD. 


G.  A.  HARVEY  &  Co.  (London)  Ld. 

PERFORATED  METALS 

and  WOVEN  WIRE. 

GREENWICH  METAL  WORKS, 

WOOLWICH  ROAD.  LONDON,  S.E.7. 


Telephone : 

Fishponfls  1 16, 


TeUgrams: 
Sweet,  hishponds. 
Bristol." 


STEEL  ROOF  PRINCIPALS 

20  to  60  feet  span. 

Proni/'t  Deliveries  from  Stock  Materials. 
Designs  and  Prices  on  application  to  • 

E.  W.  SWtET  &  CO.  LTD 
FISHPONDS.  BRISTO 


Also  makers  of  Wire  Rope 
Suspension  Bridges,  teel 
BuildinfiTs,  '^taircases, 
::    ::    Doors,  &c.    ::  :-. 
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GREDAG 
GRAPHITED  GREASE. 


There's  nothing  to  tour^J■,^  f^^ 
Long     Servir-     QuJUy  of 
^"'ise,  Purity  and  Fineness 
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^*#S'LETON  &  DELVES  LTD., 

^         fZ^^''  MANCHESTER. 


WELDED  STEEL  TANKS 


Circular  or  Reclangu'.ar. 
DEM01£nON_OF£I^^ 

elding  Repairs  of  every  description 
expeditiously  executed  In  all  metals. 
,      onatting.   Hangers  ana  ^ 
Particulars  on  application. 
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Extension  of  Exact  Knowledge. 


every  liiaiifli  of  industry  a  very  deteriiiiiieil  effort  is  being  made  to-  collate  and 
co-ordinate  scientific  knowledge.  Hajdnrzard  arrival  at  facts  is  taboo,  and  research 
on  lines  of  definite  ruling  is  the  nrode.  We  cannot  afford  to  lag  behind  our  com- 
petitors in  any  particular,  and  the  sectional  efforts  of  our  industrial  world  are  to  be 
commended-  and  approved  ;  moreover,  we  cannot  affoitl  to  stint  on  work  that  should 
repay  outlay  a  thoirsand-fold. 

One  of  the  chief  and  most  important  pr  blems  we  have  to  face — it  is  not  new  to 
our  readers — concerns  cheap  fuel,  or  essen  ially  cheap  power.  Oui  national  coal 
resources  are,  we  venture  to  believe,  only  coi  paratively  estimated,  and  although  we 
leach  to  a  certain  degree  of  exactitude  in  ass  :ising  the  available  coal,  we  knf)w  little 
of  its  comparative  value. 

The  study  and  classification  of  the  coal  seams  which  are  at  present  being  worked 
OT  developed,  and  also  of  seams  or  portions  of  seairrs  which  are  being  left  unworked 
or  are  thrown  aside  above  or  below  ground,  is  urgently  necesstuy.  Many  schemes  are 
before  us  for  the  conversion  of  the  raw  material  into  power  either  through  the 
mediunr  of  gas,  coke  or  direct  usag'ei  foi'  steam  i-aising.  It  may  well  be  tluit  we  have 
to-  modify  our  schemes  on  learning  the  proportion  of  coal  suitable  for  either  one  or 
the  other  purpose.  It  is  kirowledge  of  this  character  that  we  must  secure,  and  we 
now  feel  the  inadequacy  and  laxity  of  oiir  j  -evious  methods. 

The  Fuel  Ilesearch  Board  have  made  rrangements  for  the  lecognilion  tif  the 
Lancashire  and  Cheshire  Coal  Ilesearch  Asst  i^iatio'n  as  the  local  committee  working 
under  the  Board  for  the  purpose  of  dealing,  with  the  physical  and  chemical  survey 
of  the  coal  seams  in  the  area.  It  is  felt  ti  at  the  experience  gained  in  the  woik 
and  organisation  of  this  committee  will  be  ■  >f  great  value  in  the  establishment  of 
committees  in  other  districts. 
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INDUSTRY  AND  HEALTH. 


The  workshop  of  to-day  is  in  the  main  a 
healthy  place.  The  risks  to  life  and  limb 
have,  also  been  greatly  reduced  as  the 
result  partly  of  the  operation  of  the  Fac- 
tory Acts,  but  more  because  of  the 
co-operation  of  the  employer  and  work- 
men in  effecting  improvements  and 
olrscrving  common-sense  practices.  The 
"safety-first"  movement,  wdrich  is  now 
exerting  a  vei-y  real  influence  in  factory 
life,  wordd  have  seemed  quite  impossililc 
a  few  years  ago.  Further,  it  is  now 
recognised  that  lighting,  heating  and 
ventilation  are  not  merely  factors  that 
add  to  comfort,  but  have  a  very  real  rela- 
tion to  health,  and  as  healthy  workers  are 
essential  for  good  work,  expenditure  on 
these  items  is  always  wise.    It  is  recog-- 


n  :sed  generally,  however,  that  apart  from 
p  r-ofit  making,  conditions  in  factories 
s  ould  be  as  comfortable  as  they  can  be 
m  rde. 

In  the  White  Paper  issued  the  other 
day,  dealing  with  the  statistics  of  compen- 
sation and  proceedings  for  1920  under  the 
Workmen's  Compensation  Act  and  the 
Employers'  Liability  Act,  the  two  chief 
and  disturbing  features  were  the 
£1,000,000  increase  over  the  previous 
year,  and  the  fact  that  Avhile  the  nunrber 
employed  in  the  seven  industries  was 
11,000  more  tlian  in  1919,  the  total 
number  of  accidents  was  385,517,  com- 
pared with  ;^68,469.  No  doubt  the  opera- 
tion of  th(»  Workmen's  (\)mpensation 
(War  Addition)  Act,  1919,  accounted  for 
the  large  sum  declared  on  benefits,  but 
not  for  the  extra  number  injured.  It  is 
worthy  of  note  that  90  per  cent — 
9,408 — of  those  who  died  from  industrial 
disea.ses  were  miners.  Engineering  and 
medical  science  have  still  much  work  to 


do  to  reduce  to  a  minimiim  the  miner's 
risks.  ■ 

Accidents  and  industrial  diseases  may 
not  be  altogether  preventable,  and  to 
blame  workmen  entirely  for  mistakes  that 
have  disastrous  results  is  not  always  fair, 
but  many  of  the  accidents  and  much  of 
the  ill  health  can  be  attributed  to  unjusti- 
fiable carelessness.  Dr.  W.  F.  Dearden, 
of  Manchester,  may  urge  the  formation  of 
a  factory  medical  department,  but  he  will 
find  little  support  at  this  time,  when 
people  are  tired  of  bureaucracy.  The 
hope  for  betterment  lies  in  propagating 
the  ideas  of  the  "safety-first"  move- 
ment, in  the  developing"  of  safeguards  in 
machine  shops,  a.nd  in  the  growth  of 
hygienic  ideals.  There  are  cei"tain  aspects 
of  factory  life  which  could  be  greatly 
improved,  and  the  persorral  habits  of 
many  workers  leave  much  to  be  desired. 
Motion  study,  also,  by  the  elimination  of 
fatigue,  should  have  a  beneficial  effect  on 
tlie  health  of  those  who  work  in  factories. 


4 


ENGINEERING  WORLD. 


.UNtTABY  28,  1922 


ROLLING  STOCK 
FOR  BULGARIAN  RAii-WAYS. 

The  foimer  American  Senator,  Mr. 
Hollis,  was  in  ISotia  lecently,  and,  a^^ 
chairman  of  tiie  American  (Jummittee  of 
Liquidation  entrusted  with  the  disposal 
of  siocKs  left  over  from  the  war — sucn  as 
locomotives,  wagons,  rails,  etc. — has  re- 
sumed his  O'veituies  witli  the  J3ulgarian 
autnorities  for  the  supply  of  railway 
material,  says  a  Heuter  correspondent. 
This  is  Mr.  Tiollis's  second  visit  to  jOulgaria 
since  last  spring,  in  the  interval,  he  has, 
it  appears,  succeeded  in  convincing  uoverii- 
nient  circles  at  Washington  that  facilities 
coiild  also  be  extended  to  Bulgaria,  and  in 
consequence  of  these  favouraDle  disposi- 
tions, Mr.  Hollis  has  submitteed  to  the 
Bulgarian  Goveininent  the  following 
offer:  To  supply  the  Bulgarian  railways 
with  1,000  wagons  out  of  tne  5,000  which 
the  committee  has  to  dispose  of,  of  30 
tons  load,  the  terms  being  1,400  dols.  per 
wagon,  of  which  lone-third  payable  on 
delivery  and  the  balance  spread  over  a 
period  of  six  years.  It  is  believed  that 
by  tlien  the  dollar  will  show  less  value 
and  the  Bulgarian  leva  will  mark  an  ini- 
l>rovement.  IShould  this,  however,  not  be 
realised,  a  further  delay  oi  payment  of 
five  years  would  be  granted,  though  In- 
tel est  would  be  charged  from  the  date  of 
delivery  to  the  final  settlement  of  the 
account. 

With  regard  to  this  offer,  the  manage- 
ment of  the  Bulgarian  railways  has  sub- 
mitted a  report  to  the  Ooamcil  of  Mmistersi 
in  the  course  of  which  mention  is  made 
of  the  technical  difficulties  associated  with 
wagons  of  the  type  offered,  which  are  un- 
known thus  far  m  Bulgaria,  and  would, 
moreover,  be  unsuitable  for  the  Bulgarian 
llailway  system.  The  report  also  points 
out  that,  notwithstanding  the  facilities 
■offered,  the  price  is  very  high  compared 
with  the  price  demanded  by  Central 
Euiopean  factories  which  can  supply  rol- 
ling stock  more  appropriate  to  the  Bul- 
garian Hallways  of  15  and  20  tons  load 
for  90,000  and  95,000  leva. 

It  would  appear  that  opinions  in  the 
Council  of  Ministers  are  divided  with  re- 
gard to  the  supposed  advantages  of  _  the 
American  oti'er;  neveitheless,  the  Minister 
of  Hallways  has  been  eiiti-usted  with  the 
negotiations  of  an  eventual  purchase  of 
American  rolling  stock. 

In  connection  with  this  question,  it  may 
not  be  without  interest  to  mention  certain 
statements  attributed  to  the  Minister  of 
Kailways,  M.  Manoloft',  in  the  cnurse  of  an 
interview  with  a  local  Buli^;!  i  i;ui  iieAvs- 
paper.  According  to  this  account,  as  pub- 
lished in  the  Zora,  the  Minister  stated 
that  in  consequence  of  the  high  prices 
stipulated  by  l^uropean  suppliers,  the 
Government  had  authorised  him  to 
negotiate  for  an  important  supply  of 
Ameiican  locomotives  and  wagons.  A 
number  of  firms  in  vaiious  countries,  the 
Minister  added,  arc  otf'ering  ready  made 
wagons,  though  in  small  lots  and  of 
different  types  from  those  in  use  on  the 
Bulgarian  railways.  In  the  fuither  course 
of  the  interview,  the  Minister  stated  that 
for  certain  tenders — such  as  for  the  supply 
of  telei)hone  cable,  for  example — there  are 
not  many  competitors.  The  continual 
fluctuations  of  the  exchanges  wilb  the 
diffevent  countries,  the  variations  in  wages, 


the  tendency  of  the  Germans — the  chief 
i^urveyoi's  to  Bulgaria  thus  far — to  sell 
against  French  or  Belgian  francs,  or 
dollars,  are  the  causes  wliy  firms  abstain 
fioni  taking  part  m  adjudications.  Thus, 
in  the  matter  of  the  tender  tor  the  supply 
of  400,000  kilos  ot  cable,  the  adjudicaiion 
could  noti  be  carried  out,  as  only  one  firm 
tendeied. 

According  to  a  statement  in  the  Press, 
attribuied  to  Mr.  Mollis,  the  latter  is  en- 
deavouring to  establish  factories  in  Bul- 
garia for  the  production  of  electrical 
machinery.  Another  scheme  is  said  to  in- 
terest Mr.  Hollis;  an  electric  railway  be- 
tween Sofia  and  Kavala,  on  the  Aegean, 
through  the  Ivrasna  Pass. 


IRON-FURNACE  COSTS  IN 
CHiNA. 

Some  interesting-  lacts  and  figures  bearing 
on  tne  cost  oi  production  oi  iron  anu  sieei 
111  Uliina,  and  reiaiiug  m  panic  mar  to  tlie 
lianyaug  iron  cc  c>teeiworji.s  at  Jriansang, 
were  given  in  a  recent  issue  of  the  b  ai 
EasiCin  Jxevieic. 

i'he  iron  ore,  of  which  from  15,000  to 
20,ULiO  tons  were  required  every  montn 
wnen  three  ot  the  loiir  iuinaces  were 
under  operation  in  lluy  (pernaps  anotner 
8,uij0  or  u,000  tons  wou.u  oe  needed  lor 
the  fourth  turnace;  comes  liom  the  com- 
pany's own  mines  at  Tayeh.  The  cost  of 
its  production  at  layeli  was  below  l4s. 
per  ton  (in  JL9i9),  but  the  cost  oi  trans- 
portation per  ton  trom  Tayeh  to  Hanyang 
was  4s.  Od.,  wiiich,  togetner  with  otner 
exjienses,  brougnt  the  cost  up  to  about  ±'1 
per  ton  at  the  Hanyang  furnaces.  This 
cost  is  now  much  lowered  by  smelting  the 
ore  in  the  new^  blast  furnaces  at  layeh,  but 
at  the  same  time  a  greater  allowance  must 
be  made  for  coke  which  has  to  be  trans- 
ported from  Pinghsiang  to  Hanyang  and 
Hanyang  and  thence  again  to  Tayeh.  As 
nearly  equal  quantities  of  coke  and  of  ore 
are  used  in  the  furnaces,  the  saving 
effected  in  transportation  is  not  of  much 
significance. 

Limestone  also  comes  mainly  from 
Tayeh.  The  cost  per  ton  at  the  Hanyang 
furnaces  varied  in  1919  between  lis.  Od. 
and  19s.  These  figures  include  all  trans- 
portation and  overhead  charges.  Man- 
ganese comes  from  the  company's  mines 
at  Changlai  and  Yangshin.  Those  two 
items  amounted  in  1919  to  3  or  4  per  cent 
of  the  total  cost. 

The  next  group  of  items  of  cost  concerns 
direct  wages.  This  includes  not  only  the 
wages  of  labourers  working  at  tlie  fur- 
naces, but  also  of  those  Avorking-  at  the 
blowing  and  pumping  plants,  both  of 
which  are  essential  adjuncts  to  the  fur- 
naces. The  wages  of  the  labourer  differ 
not  so  much  with  the  group  in  which  he 
works  as  Avitli  the  grade  of  labonr  to  which 
he  belongs.  In  general,  the  labourers  are 
divided  into  four  grades,  namely,  fore- 
men, mechanics,  regular  labourers  and 
helpers  who  are  paid  by  the  day.  The 
salaries  of  the  foremen  may  be  in  some 
cases  as  high  as  £25  a  month,  the 
mechanics  receive  about  £5.  the  regular 
labourers  from  8,500  to  9,000  cash  (at  the 
present  rate  of  exchange  between  silver 
and  copper  about  .£1  15s.),  and  the  helpers 
get  only  200  cash  a  day  (al)()nl  9d,)  In 


some  cases  contract  labour  also  i.s 
employed.  The  total  cost  m  direct  labour 
consiicutes  only  U  »  to  T4  per  cent  oi  tne 
total  cost  ot  iron  production. 


SrANDARDISATION  OF  DRY 
CliL.L;3. 

An  important  part  of  the  standardisatioi) 
l-iogra^iiue  oi  tne  U.S.  Lepartnient  ol 
Luiuiueice  iSi  tne  elimination  oi  useless; 
Slices,  ill  almost  any  line  ot  manufacture 
tncie  IS  rooiu  tor  consideiable  impiove- 
ment  ot  this  sort.  Certain  sizes  oi  arucles 
are  maue  Decause  at  that  time  they  are 
necessary  to  nt  into  some  particular  kind 
oi  macnine  or  receptacle  winch,  perhaps, 
latei  on,  becomes  ousolete. 

\\Tth  the  purpose  ol  standardisation,  so 
far  as  possinle,  specincations  for  and  the 
sizes  Ol  commercial  dry  cells,  the  Bm-eati 
Ol  k5tanuards  recently  called  a  conference 
at  wnick  tne  majority  ol  tne  manulactuiei.- 
oi  sucn  Liaiteries,  logetner  with  a  large 
number  of  users,  vveie  represented.  im 
M  urii  was  not  aitogetUer  new  to  the  bureau, 
as  consideiable  progress  had  been  made 
along  the  line  of  dry  cell  standardisation 
during  ihe  war  m  co-operation  witn  the 
v*ar  industries  Board.  At  this  confei- 
ence  17  sizes  of  tne  laiger  dry  cells  were 
consuiered,  and  seven  oi  tnese  were  recom- 
mended as  standard;  60  different  sizes  and 
Kiiius  oi  tiasnliglit  batceries  were  con- 
sidered, and  eignt  of  these  adopted  a> 
standard  sizes;  iwo  sizes  of  batteries  ioi 
use  with  radio  apparatus  were  also  recom- 
mended as  standards  for  use  with  wirelas^ 
outfits. 

it  IS  expected  that  the  elimination  ot 
many  sizes  for  which  there  is  but  little 
demand,  and  which  will  no  longer  be  con- 
sidered as  standaid,  will  result  in  a  con- 
siderable saving  in  the  cost  of  manufac- 
ture and,  consequently,  added  econom\ 
and  convenience  to  the  public. 


ITALIAN  TuLEPHONE 
CONTRACT. 

A  iSYNDicATE  comprising  the  International! 
AVestern  Electric  Co.,  of  JNew  lork  City, 
Pirelli  &  Co.,  of  Milan,  and  TedescJu  ».v 
Co.,  of  Turin,  two  large  Italian  cablf, 
manufacture! s,  has  just  closed  a  contract^ 
vvith  the  Post  and  Telegrai>h  Administra- 
tion of  Italy  to  supjjly  and  instal  an 
undergiound  toll  telephone  system  wortli, 
at  current  rates  of  exchange,  approxi-' 
mate  3,500,000  dols.  The  new  aitery  of 
communication,  which  will  include  all  the 
latest  scientific  impiovements  adopted  inj 
this  countiy  by  the  Bell  system,  will  link,' 
the  cities  of  Genoa,  Ttuin  and  Milan.  i 

When  completed  the  Italian  tri-city  toll 
system  will  rank  as  one  of  the  mosti 
important  networks  of  underground' 
long-distance  communication  on  the 
other  side  of  the  Atlantic.  The  Milau. 
Genoa,  Turin  circuit  will  be  slightly  morn! 
than  130  miles  long.  In  formatiou'it  will 
resemble  the  letter  "Y"  with  thieej 
branches  meeting  at  a  centrally  locatedj 
point  in  the  mountains  of  northern  Italy. 

All  of  the  material  for  tlie  line  will  I  t 
manufactured  in  Europe,  the  cable  by  ili* 
Pirelli  and  Tedeschi  companies,  and  tin 
rcpeateis,  loailing  coils  and  other  acce-t 
soi'ies  by  the  F.uronean  xVssociatod  Co.'s  of  f 
the  International  Western  Electric  C;'. 
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The  draught  power  of  a  chimney  varies 
^is  the  square  root  of  the  height — that  is, 
IS  the  effective  area  and  the  square  root 
bf  the  height.  The  area  is  required  to 
■'accommodate  draught  to  aid  the  gases, 
Luid  the  heiglit  to  pmduee  a  draught  to  aid 
combustion. 

!  Destmctor  chimneys  need  not  generally 
he  over  120  ft .  in  height ;  80  f t .  is  very 
;:ommon.  For  top-feed  plants  the  shaft 
/should  be,  say,  10  ft.  higher  than  that 
^required  for  a  fro'ut  or  back-feed  plant,  to 
ensure  against  the  gases  escaping  through 
Rlie  feed  openings  in  the  roof  of  the 
nfumace  during  charging  operations,  the 
I 'xtra  chimney  pull,  due  to  its  extra 
^height,  overcoming  this. 
fi  The  vast  collection  of  formulae  found  in 
''text  books  for  ascertaining  chimney  areas 
Luid  heights  are  practically  all  tabulated 
.'for  boiler  installations  only,  the  calcula- 
"tions  being  based  on  the  coal  consumption 
,'ner  square  foot  of  grate  area  per  hour, 
ind  these  rules  mav  be  reckoned  as  being 
"fairlv  safe,  after  taking  into  account  local 
^conditions,  lengths  and  shape  of  flues, 
'etc. 

i  As  the  calorific  value  of  towns'  refuse 
lis  very  much  lower  than  coal,  say,  one- 
_fifth  of  its  value,  the  quantity  of  gas 
'yielded  per  poimd  and  amount  of  air 
^required  for  combustion  is  considerably 
lower,  it  will  thus  be  seen  that  the  for- 
mulae foT  Pving  ordinary  chimnev  a^eas 
do  not  hold  good  for  destructor  plant 
shafts.  Each  pormd  of  coal  burned  yields 
from  13  lb.  to  -30  lb.  of  gas.  the  yoi",.>p 
varying  with  the  temperature,  whilst  the 
waste  gases  per  pound  of  refuse  burnt 
'may  be  reckoned  to  approximate  between 
'41b.  and  61b.,  this  accounting  for  the 
ilow  percentage  of  carton  in  the  refuse, 
the  composition  of  the  latter  being  gerer- 
ally  taken  to  average  one-third  by  weight 
combustible  matter,  one-third  moisture, 
Jand  the  remainder  incombustible,  this 
being  drawn  from  the  furnace  in  the  form 
of  clinker.  The  moisture  passes  away  as 
water  vapour  and  does  not  add  much  to 
:the  weight  of  the  waste  gases. 

For  this  reason  the  eiSective  area  of 
I  chimneys  for  destinctor  plants  need  not  be 
so  great  as  for  chimneys  taking  the  gases 
from  boiler  plants,  the  grate  areas  of  both 
being  the  same.  A  common  nile  for  at 
once  determining  the  chimney  area  (taken 
at  top  of  shaft)  for  destructor  plants  is 
to  allow  3  square  feet  for  every  25  square 
feet  of  actual  grate  area  of  furnaces  (one- 
fifth  of  the  total  grate  area  is  commonly 
allowed  for  in  boiler  plants).  For  example, 
a  four-grate  unit  with  a  total  effective 
grate  area  of  100  square  feet  would 
require  a  chimney  of  12  square  feet  area 
at  the  top,  or,  say,  4  ft.  diameter.  The 
chimney  lor  the  boiler  plant  of  same  grate 
area  would  need  to  be  some  5  tt. 
diameter  for  the  same  height  and  condi- 
tions 0*  site,  length  of  flues,  etc.  Where 


By  DOUGLAS  WILSON,  A.M.I.Meeh.E. 

the  length  of  the  flue  is  considerable,  the 
area  of  chimnev  should  be  increased.  The 
following  table  gives  constants  which, 
when  divided  into  the  area  of  chimney 
arrived  at,  will  allow  for  the  lengthy 
flues,  the  constant  selected  being  opposite 
to  the  length  of  the  flue  on  plant,  given  in 
first  column  :  — 

Length  Length 
of  Fhies  of  Flues 

in  feet.  Constant.       .  in  feet.  Constant. 

50  1076  800  -561 

100  1  1,000  -514 

200  -853        1,500  -413 

400  708        2,000  "312 

GOO  -625        3,000  "317 

There  are  a  good  many  destructor 
in.stallations  in  this  country  with 
chimneys  120ft.  to  180ft.  high;  some  20 
years  ago  tlie  following  was  an  analysis 
of  the  various  stacks  in  use  at  that  time 
in  connection  with  these  plants,  according 
to  Mr.  B.  D.  Healey's  figures:  — 

180  ft.  high,  52  per  cent. 

160  ,,    ,  13  ,, 

150  ,,  18  „ 

120  .,  12  „ 

105  ,,  5  „ 

Nowadays,  with  improved  forced 
draught  apparatus,  the  general  practice 
is  in  favour  of  a  low  chimney,  though 
local  surroundings  may  necessitate  a  high 
stack,  height  of  adjacent  buildings,  hills, 
and  the  adherence  to  local  bye-laws,  etc, 
being  the  main  governing  factors.  The 
height  of  the  chimney  shaft,  taken  from 
the  grate  bar  level  of  furnaces,  may  be, 
say,  22  times  the  inside  top  diameter  in 
feet  for  front  and  baclc-feed  ])lants  work- 
i'lo"  on  forced  draught,  eiglit  to  ten 
nddi+ional  fe^t  beinG'  added  for  tovj  feed 
furnaces.  The  draught  power,  or 
"chimney  prdl,"  is  generally  not  more 
than  equal  to  1  in.  of  water,  and  the 
temperature  of  gases  350  deg.  Fab.  to 
500  deg.  Fab.,  both  readings  taken  at 
the  chimney  base. 

As  the  weight  of  gas  to  be  dealt  with 
by  a  chimney  in  a  given  time  depends  on 
its  area  and  velocity  of  flow  and  density 
of  gas,  and  as  the  density  decreases 
directly  as  the  absolute  temperature, 
whilst  the  velocity  increases  with  a  given 
height,  approximately  as  the  square  root 
of  the  temperature,  it  follows  that  there 
at  a  temperature  at  which  the  weight  of 
g*as  delivered  is  a  maximum,  this  is 
about  550  deg.  Fah.  above  the  surround- 
ing air. 

Temperature,  however,  makes  so  little 
difference  that  at  550  deg.  Fah.  the 
ouantity  is  only  4  per  cent  ereater  than  at 
300  deg.  Fah.  The  height  and  area, 
therefore,  are  the  only  elements  to  con- 
sider in  designing  a  chimney  shaft. 

Tlie  intensity  of  draught  is  independent 
of  chimney  area,  and  depends  on  the 
difference  in  weight  of  the  outside  and 
inside  columns  of  air,  which  vary  nearly 
as  the  product  of  the  heiirht  into  the 
difference  of  temperature.  This  is  usually 
stated  as  an  equivalent  to  a  column  of 


water,  and  may  vary  from  zero  to  possibh' 
2  in.  (Babcock  on  "  Steam  "). 

The  real  advantage  of  forced  over 
!iatural  draught  was  never  more  clearly 
demonstrated  than  in  destructor,  work. 
Horsfall's  success  with  the  steam  blast, 
tog-ether  with  Heenan's  and  Dea's 
successful  fan  draught  apparatus,  brought 
destructor  engineering  up  to  the  high 
standard  of  efficiency  that  it  holds  to-day. 

Adopting  this  then  enables  the  draught 
to  be  regulated  to  a  nicety  to  suit  the 
refuse  quality,  also  to  be  able  to  com- 
nletelv  shut  the  air  supply  ofi  to  all  or  any 
individual  grates;  this  is  done  by  simply 
turning  a  f  in.  cock  or,  if  fan  draught  is 
used,  pulling  over  a  small  lever  or  other 
suitable  met^Mid.  Furl  her,  the  chimney 
shaft  need  onlv  be  of  sufficient  height  to 
iake  the  gases  clear  awav  of  any  build- 
ings, etc.,  its  function  not  being 
])i  hnarily  for  producing  the  draught ;  this 
will  mean  the  temperature  of  the  gases 
nt  base  of  stack  may  be  comparatively 
low,  as  the  draught  is  produced  at  the 
furnaces,  this  saving  of  heat  enabling  an 
air  lieater  or  regenerator  to  be  installed, 
which  is  an  important  adjunct  to  the 
destructor  installation. 

In  summing  up,  then,  it  appears 
that  the  only  use  of  the  chimney 
on  these  plants,  when  forced  draught 
is  installed,  is  to  pull  the  products 
of  combustion  from  the  furnacps  as 
liberated.  It  is  obvious  that  a  saving  is 
effected,  if,  say,  150  deg.  Fah.  can  be 
utilised  from  the  flue  gases  by  the  adop- 
tion of  fans  or  jets,  with  a  chimney  base 
temvDerature  of,  sav,  250  deg.  Fah., 
instead  of  400  deg.  Fah. 


PROTECTING  THE  WORKER. 


There  ha<<  recently  been  created  in  the  International 
Labour  Office  at  Geneva  a  special  section  for  the 
study  of  problems  of  industrial  safety,  both  in 
their  national  and  ia  their  international  aspects. 
Much  wovJi  is  alrearly  bednp  done  in  various 
countries  to  prevent  or  diminish  the  number  and 
severity  of  indu.«!trial  accidents  by  means  of  safety 
codes  prescribing  mechanical  safeguards  for 
machines  and  dangerous  places,  safety  training, 
shop  safety  committees,  and  in  other  ways.  It  has 
been  represented  to  the  International  Labour  Office 
that  a  comparative  study  of  the  existing  systems, 
piactices,  and  devices  for  eliminating  human 
wastage  in  industry  might  be  helpful  in  discovering 
any  remediable  deficiencies  in  those  systems. 

At  the  same  time,  the  pooled  experience  of 
countries  which  have  made  considerable  progress 
in  the  prevention  of  accidents  in  workshops,  mines, 
and  other  workplaces  might  be  put  at  the  disposal 
of  countries  which  have  not  hitherto  given  the 
same  amount  of  attention  to  the  problem,  and  by 
this  means  the  way  might  be  paved  for  the  con 
sideration  by  a  future  International  Labour  Con- 
ference of  the  establishment  of  an  international 
.standard  of  safety  laws  and  regulations. 

It  is  to  the  interest  of  the  community,  as  well 
as  to  the  interest  of  employers  and  workpeople,  that 
the  accident  toll  should  be  cut  down  to  the  lowest 
possible  minimum.  The  International  Labour  Office, 
therefore,  confident'y  invites  the  earnest  support  of 
Governments,  employers'  associations  and  workers' 
associations  in  studying  the  problems  of  accident 
prevention,  and  the  allied  problems  of  the  care  and 
rehabilitation  of  injured  workers. 
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TWO  METHODS  OF  MACHINING 
BOLT  HEADS. 

We  liad  a  large  uumber  of  special  alloy 
steel  liexagon-lieadefl  bolts  to  make  f  in. 
B.S.F. ;  the  heads  had  to  be  within  limits, 
and  as  the  material  could  not  be  bright- 
drawn,  it  involved  an  extra  operation  of 
milling  the  heads  to  size  after  turning 
and  screwing.  Of  course,  had  the  steel  been 
bright  diawn  this  could  have  been 
avoided,  but  the  makers  of  this  special 
steel  would  not  guarantee  it  to  the  limits 
our  engineering"  department  specified,  so 
it  was  decided  to  get  the  steel  slightly 
lai'g-er  and  to^  machine  the  heads  to  size. 
The  bolts  were  t^^l■ned  and  screwed  and 
parted  off  on  the  capstan,  allowing  for 
the  head  to  be  faced  up  after  the  hexagon 
flats  were  milled ;  the  milling  of  the  head 
took  a  consideraWe  time,  first,  on  account 
of  the  hardness  of  the  steel,  and  second, 
on  account  of  having  to  take  three  cuts 
with  the  straddle  cutters,  see  Fig.  1, 
the  shank  of  the  bolt  being  held  in  a 
three-jaw  S.O.  chuck  in  the  dividing 
head.  The  time  for  this  operation  was 
five  minutes  each  bolt ;  in  addition  to 
being  a  somewhat  costly  operation  for  a 
plain  bolt,  it  was  tying  up  the  milling 


Fi«.  1. 

machine  which  was  requii'ed  for  other 
important  work.  The  writer  got  out  the 
following-  idea,  thus  releasing  the  milling" 
machine  for  the  other  important  work :  A 
hexagon  die  was  made  (of  high-speedi 
steel)  exactly  to  the  required  dimensions 
of  the  finished  head  of  the  bolt,  see 
Fig.  2,  the  idea  being  to  piess  the  bolt 
through  the  die,  and  thus  size  the  head, 
the  only  difficulty  in  that  diiection  lay  in 
the  fact  that  we  did  not  possess  a  powei" 
or  hand  screw  press.  Tlie  only  press  in  the 
works  was  a  strong  worm-driven  arbor 
press;  this  was  accordingly  brought  into 
use  as  the  amount  of  material  to  be  taken 
off  on  the  rough  hexagon  was  less  than 
^in.,  the  arbor  press  was  quite  strong" 
enough  for  the  job'.  A  punch  was  fitted 
to  the  ram  of  the  press,  small  enough  in 
diameter  to  go  clear  through  the  die,  and 
so  push  the  work  out  on  the  botiom  side; 
to  keep  the  bolt  central  so  that  the  heads 
were  concentric  with  the  shank,  a  ])iecf!  of 
the  hexagon  bar  was  drilled  up  through 
the  centre  so  as  to  allow  the  shank  of  the 
bolt  to  fit  in,  the  screwed  end  of  the  bolt 
projecting  on  the  other  end  by  a  couple  of 
threads,  see  Fig.  3.  This  hexagon 
piece  was  filed  up  so  that  it  entered  and 
passed  through  the  die,  having  '0015  in. 
clearance  on  each  side ;  this  piece  served 


as  a  guide  for  the  bolt,  the  die  and 
bolster  being  fixed  on  the  sole  plate  or 
platform  of  the  arbor  press.  The  method 
of  operation  was  as  follows:  The  bolt  was 
inserted  in  the  hexagon  piece,  which 
acted  as  a  guide  for  the  bolt  so  that  it  was 
concentric  when  finished;  as  already 
mentioned  the  screwed  end  of  the  bolt 
projected  through  the  guide  by  a  couple  of 
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threads,  a  small  nut  merely  tightened  up' 
with  the  fingers  kejjt  the  bolt  in  position 
while  it  was  being  pushed  through  the  die. 
This  operation  was  very  successful,  a  boy 
being-  quite  capable  of  performing"  the 
work.  A  small  wood  Iray  ijnniediately 
under  the  work  ])latform  of  the  piess  pre- 
vented the  work  from  dropping  on  the 
floor,  thus  cutting  out  the  necessity  of 


Fig.  ;5. 

bending  down  to  jjick  the  work  uj)  when 
pushed  through  the  die;  all  the  operatoi 
had  to  do  was  to  take  the  bolt  from  the 
tray,  unscrew  the  nut,  take  the  bolt  out 
and  insert  another  ready  for  piessiug, 
using  lard  oil  as  a  lubricant;  by  pressing 
the  bolt  head  in  the  manner  described, 
.my  burrs  formed  were  machined  off  when 
finishing  the  head  to  thickness. 


The  rate  of  production  worked  out  at 
12  an  hour  for  the  milling  machine,  and 
30  an  hour  for  the  press  ;  the  cost  per  hoiir 
foi  milling  was  Is.  ;  the  cost  per  hour  for 
pressing"  3.8d. 


TIDAL  POWER  DEVELOPMENT. 


Pi{Oi'"Essott  A.  H.  (tibson  read  a  paper 
before  the  Manchester  and  District  Asso- 
ciation of  Civil  Engineers  recently  on 
"  Tidal  Power  Development."  Professor 
Gibson  suggested  that  the  only  practicable 
methods  of  developing  tidal  power  on  any 
reasonably  large  scale  are  based  on  the 
use  of  one  or  more  tidal  basins  separated 
from  the  sea  by  dams  or  barrages,  and  of 
liydraulic  turbines  through  which  thej 
water  passes  on  its  way  between  the  basin' 
and  the  sea  or  between  one  basin  andj 
aiioiher.  The  cost  per  horse  power  of  a 
tidal  installation,  other  things  being  equal, 
would,  he  said,  be  smallest  where  the  tidal, 
range  was  greatest.  For  this  reason  the 
south-western  coasts  of  Great  Britain  and 
the  western  coast  of  France  were  parti- 
cularly well  adapted  for  such  developments 
since  their  tidal  range  was,  with  one  or 
two  local  exceptions,  greater  than  in  any 
other  part  of  the  world. 

As  compared  with  an  inland  water  power 
sclieme,  a  tidal  power  scheme  suffered  from 
the  disadvantages  that  the  working  head 
was  both  low  and,  in  any  simple  scheme, 
vary  variable,  not  only  from  day  today  but 
also  over  any  one  tide;  and  that  in  such/ 
a  scheme  the  turbines  ceased  to  operate" 
for  a  more  or  less  extended  period  on  each 
tide.  Moreover,  since  this  idle  period 
depended  on  the  time  of  high  and  low  tide 
gradually  worked  around  the  clock,  and 
would,  at  regular  intervals,  be  included  in 
the  normal  working  day.  In  order  to 
obtain  a  continuous  outimt  of  energy  or 
an  output  suitable  for  any  ordinary  indus- 
trial load  some  storage  system  was 
jiecessary.  Various  systems  had  been 
suggested,  but  the  most  promising 
appeared  to  be  an  elevated  storage 
r(  servoir  supplied  by  a  pumping  station 
and  feeding  a  battery  of  secondary 
turbines. 

"At  the  present,"  was  Professor 
(Tlljson's  ctniclusion,  the  question 
whether  any  large  tidal  ])owei"  installation 
is  (  Miiable  of  commercial  utilisation  is  a 
veiy  ('I'eii  one.  If  it  were  quite  certain 
tliat  the  oi)eralion  of  the  system  would  not 
be  subject  to  any  more  difficulties  than 
that  of  an  ordinary  inland  water-power 
plant  a  reasonable  case  might  be  made  out 
for  its  development  even  with  storage, 
while  if  its  intermittent  power  could  be 
utilised  as  generated  a  very  strong  case 
could  be  made  out.  On  the  other  hand,  a 
large  number  of  problems  still  require 
detailed  investigation  before  a  scheme  of 
any  magnitude  could  be  initiated  with  an 
assurance  of  ultimate  ^  success  from  a 
technical  point  of  view." 


Coal  Tippers'  Wages.—As  a  result  of  the  .on 
ference  between  employeis  and  employees  in  Uif 
coal  tipping  industry  it  was  agreed  that  the  e.\ist 
in^  rates  and  conditions  should  remain  m  operation 
until  the  first  full  pay  week  in  March.  Aft^-r  thai 
the  reduction  in  the  minimum  wage  would  com. 
into  operation,  and  between  now  and  March  local 
negotiations  would  take  place  to  determine  th.- 
piecework  rates  for  the  men  concerned.  These 
rates  would  be  determined  on  a  basis  ol  from 
120  to  150  per  cent  above  the  pre-war  wages. 
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pORE  BINDERS  AND  CORE 
L  MAKING. 

\KING  a  core  is  in  many  cases  almost  as 
i'lful  as  making  a  mould.  There  are 
I  uy  cores  used,  for  instance,  in  internal- 
;'iibustion  engine  work  that  are  exceed- 
I  ;'ly  intricate,  and  great  attention  has 
be  paid  to  the  grids  and  arbors  and 
•i  0  to  the  grade  of  sand  and  binder  used, 
if  very  interesting  bulletin  \\'as  issued 
I  'ently  by  the  Anicricmi  foundry  Equip- 
1  nt  Manufacturers'  Association,  dealing 
jjth  the  core  room  and  its  various 
>)blems,  of  which  tliis  article  is  an 
Infract. 

Ijlean,  sharj)  sand,  that  is,  jjractically 
re  silica  sand,  bonded  with  either  liquid 

•  dry  binder  in  the  proper  proportion  will 
ke  perfect  core  for  any  purpose,  but 

,ing  to  tlie  amount  of  binder  necessary 
;y  also  aie  tlie  most  expensive.  Of 
li'se,  expense  is  a  relative  term  and;  really 
ans  nothing  when  it  beooines  necessary- 
,  employ  a  certain  grade  of  sand  and  a 
finite  binder  for  a  given  line  of  cores. 

^Moulding  sand  contains  a  natural  bond 
|d,  therefore,  the  more  moulding  sand 

,ed  in  the  mixture  the  less  artificial 
ider  will  be  rec_[uired.  The  (d)jection,  to 
iug  moulding  sand  is  based  on  the  fact 

^t  owing  to  the  clay  content  it  does  not 
nt  freely  and,  therefore,  the  nniximum 

I  lount  to  use  in  any  core  sand  mixtxu(^ 

■  pends  on  the  relative  position  which  the 
Suiting  cores  occu})y  in  the  mould.  It 
ey  are  to'  be  entirely,  or  almost  entirely. 
iTOunded  with  iron  it  \x\\\  be  necessary 
!  make  them  out  of  pure,  sliai  p  sand.  If 

■  ey  are  to  be  used  to  form  parts  of  tlie 
'tside  face  of  the  mould,  covering  cores, 

they  can  be  nnide  from  a  mixture 
.ntaining  pra(  iically  notliiug  but  moidd- 

0-  sand,  or,  in  some  cases,  old  core  sand. 

ixtures  for  every  puiposei  can  be  made 
,  by  using  any  proportions  between 
,ese  two  extremes. 

»It  is  impossible  to  lay  down  a  hard  and 
1st  rule  governing  the  proper  amount  of 
aider  to  employ.    The  amount  will  range 

extreme  cases  from  I  to  10  to  1  to  l(iO. 
pr  ordiiiaiy  cores  and  under  ordinary 
:  cumstances  a  core  mixture  made  up  of 
)lf-and-half  sharp  sand,  also  known  as 
Ua  sand  and  beach  sand,  and  bank  sand 
( nded  with  a  liquid  or  dry  binder  in  the 
loportion  of  1  to  20,  will  be  found  satis- 
'■tory.  All  the  manufacturers  of  core 
Hnlers  are  prepared  to  furnish  definite 
'structions  for  any  class  of  cores  to  any 

rson  who  cares  to  send  for  them. 
'  Anotlier  factor  to  be  considered  is  the 
'ce  and  shape  of  the  core.  Large  cores, 
I  cores  that  stand  high  on  the  i)lai('s,  if 
fade  altogether  of  sand  that  does  no!  con- 
l^in  a  natural  binder,  will  sag  out  of 
iape  during  the  drying  process  if  they 
'e  not  supported  by  outside  ai  tifii  ial  aid. 
|iese  aids  may  take  the  form  of  drieis 
the  case  of  small  and  medium-sizerl 
rres  and  plates;  pieces  of  rails  or  biicks 
|,.ilt  up  at  the  strategic  ])oin1s  in  ilie  c;i-e 
I  large  cores. 

1-  A  judicious  use  of  moulding  sand  in  the 
fixture,  if  the  pur-pose  for  which  the  cores 
te  intended  does  not  prohibit  the  use, 
•ill  help  the  cores  retain  their  shape  in 
e  oven  without  having  recourse  to  any 
rm  of  outside  artificial  support. 
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The  interior  of  large  cores  can  be  filled 
with  cylinders  and  moulding  sand,  lime 
was  when  coke  was  freely  used  for  this 
purpose,  but  present  day  prices  make  it 
more  expensive  bulk  for  bulk  than  core 
sand,  and  besides,  cylinders  are  just  as 
satisfactory.  Except  in  extreme  instances 
where  the  cores  must  be  extremely  strong 
and  rigid,  it  is  not  necessary  to  make  the 
entile  core  out  of  a  core  sand  mixture. 
All  that  is  required  in  the  majority  of 
cases  is  to  line  the  coreibox  with  core  sand 
in  the  same  manner  that  facing  sand  is 
disposed  against  the  face'  of  a  patterrr. 
The  arbors  also  are  covered  with  core  sand 
to  give  them  a  grip,  and  then  the 
lemainder  of  the  space  not  occui)ied  by  the 
cylinders  can  be  rammed  full  of  old 
moulding  sand. 

A  uniform  mixture  probably  is  the  most 
important  factor  involved  in  core  making. 
Frec|uently  the  binder,  or  the  sand  or  the 
relative  proportion  of  each,  is  blamed  for 
defective  cores  when  the  real  reason  is  due 
entirely  to  the  manner  in  which  the  sand 
is  mixed.  When  it  is  remembered  that 
the  sole  function  of  a  binder  is  to  unite 
the  particles  of  sand  in  a  compact  mass,  it 
is  readily  ajiparent  that  if  the  binder  is 
not  brought  into  contact  with  each  grain 
of  sand  its  ]nirpose  is  defeated. 

The  only  way  in  which  this  intimate 
and  thorougli  disseminati(m  of  the  binder 
can  be  established  is  through  the  agency 
of  some  form  of  mechanical  mixer.  Not 
only  does  this  {jrocess  ])roduce  a 
thoroughly  blended  and  uniform  grade  of 
core  sand,  but  it  also  makes  it  possible  to 
use  a  consiilci  able  <|uantity  of  old  core 
sand  in  the  mixture.  Eurthermore,  since 
the  binder  is  evenly  distributed  tlirougli- 
out  the  mass  of  sand  a  minimum  (luantity 
is  sufficient.  Tlie  inqiression  seems  to 
])revail  in  some  (|uarteis,  ])articularly 
wlieu>  nieclianical  e(|uipment  is  lacking, 
that  core  sand  mixers  are  only  adapted  to 
pdants  handling  large  quantities.  While 
it  is  true  to  a  certain  extent  that 
mechanical  equipment  finds  its  greatest 
field  in  foundries  of  that  character,  still 
there  are  few  foundries  so  small  that  one 
of  these  sand  mixers  will  not  prove  a 
profitable  investment.  Facing  sand  can 
be  mixed  as  well  as  core  sand,  and  tlie 
ecomunies  effected  by  this  method  of 
mixing  sand  will  soon  absord  the  cost  of 
equipment. 

Another  eature  in  connection  with  core 
making  that  does  not  receive  the  recog- 
nition to  which  it  is  entitled  is  the  manner 
adopted  in  many  places  for  producing 
sfiaiglit  lengtlis  of  round  and  other 
symnietrically-shaped  cores.  Some  inex- 
pensive machines  are  available  for  making 
cores  of  this  character  so  true  that  in 
many  caseis  machining  the  holes  in  the 
castings  is  dispensed  with,  and  you  can 
go  intO'  almost  any  foundiy  and  find  core- 
makers  using  split  wooden  boxes  that  turn 
out  cores  which  are  neitliei  round,  oval 
or  square. 

The  importance  of  tising  perfectly  fiat 
core  plates:  on  which  to  dry  the  cores 
cannot  be  over-estimated.  Crooked  plates 
will  proiduce  distorted  cores,  and  distorted 
cores  in  turn  will  cause  delay  in  assem- 
bling the  moulds.  Irr  cases  where  the 
metal  thickness  in  castings  are  held  within 
very   close   limits,    twisted    or  distorted 
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cores  cannot  be  used.  If  by  any  chance 
they  get  by  the  inspector  they  will  cause 
defective  castings  and  be  a  more  serious 
source  of  loss  than  if  they  had  beeir 
scrapped  immediately  after  coiniirg  out 
of  the  oven. 

Many  cores  are  made  in  halves  and 
dried,  and  afterwards  pasted  together. 
These  coidd  be  made  to  greater  advantage 
by  providing  driers  to  support  the  com- 
plete core  while  in  the  oven.  These  driers 
are  employed  extensively  in  automobile 
and  other  shops  engaged  in  mass  produc- 
tion, but  could  be  employed  to  advantage 
in  many  cases  by  practically  ever^- 
foundry. 

The  slight  initial  cost  is  soon  absorbed 
in  the  time  saved,  and,  besides,  cores  made 
and  dried  in  this  manner  are  nrore  perfect 
and  uniform  than  when  both  halves  are 
pasted  after  tliey  liave  been  dried. 


HYDRO-ELECTRIC  POWER  IN 
JUGO-SLAVIA. 

SoMK  interesting  particulars  lelatiiig  to 
the  water  powers  of  Jugo-Slavia  have  been 
sent  Us  by  a  coi respondent.  The  Balkan 
jieople  aie  not  behind  other  EuTOpean 
nations  in  a  realisation  of  the  value  of 
water  power.  Only  a  small  proportion  of 
the  streams  have  been  harnessed  so  far, 
but  steady  head^vay  is  being  made. 

In  liosnia-Herzegovioa,  for  instance, 
there  are  13  rivers  capable  of  furnishing 
a  total  of  576,755  h.p.,  and  concessions 
representing  242,000  h.p.  have  been 
granted,  11,850  h.]).  of  which  are  already 
ut  ilised. 

In  Dalmatia,  tlie  /rinagna,  the  Kru])a, 
the  Kerka,  the  Boutichnitsa,  the  ("ettina, 
the  Onibla,  the  Zaviema,  the  Yadro,  and 
the  legion  at  the  mouth  of  the  Kotor,  are 
all  available  for  hydro-electric  develop- 
ment, and  represent  a  total  of  14-;5,569  pos- 
sible horse  power,  of  which  44,G80  h.p. 
is  being  utilised  at  present. 

In  Croatia-Slavonia,  5,800  h.p.  is  in 
use  out  of  a  total  of  25!),o4()  h.p.  possible  of 
development  on  the  Oi'lyava,  the  Kulpa, 
the  Save,  the  Koranna,  the  Bistra,  the 
Riet(histsa,  the  Miejnitsa,  the  Ilachachka, 
the  Zeleni  Yir,  the  Gatzka  Lika,  the 
Drave,  and.the  Toplechanka.  Some  small 
ju'ojects  are  now  under  construction  on 
these  rivers,  and  concessions  to  utilise 
15,000  more  horse  power  have  already  been 
granted. 

In  Slovenia  there  are  as  many  as  40 
streams  from  which  it  is  practicable  to 
obtain  liydro-electric  power.  The  total 
available  power  is  estimated  at  422,451 
h.p.,  of  whch  69,052  h.p.  has  been  already 
definitely  utilised,  1,783  h.p.  is  under  con- 
strnction,  and  114,000  h.p.  given  out  in 
further  concessions. 

The  situation  resulting  from  the  war  has 
not  yet  permitted  the  compilation  of 
hydro-electric  statistics  for  Serbia  and 
Montenegro.  The  Minister  of  Agriculture 
and  Waterways  is  at  present  endeavouring 
to  obtain  definite  information.  Accord- 
ing tO'  approximate  calculations,  at  least 
1,500,000  h.p.  is  capable  of  development — 
the  Ovtchar-Kablar  Valley,  alieady  par- 
tially utilised,  being  one  of  the  most  im- 
portant fields  in  the  world  for  the  genera- 
tion oif  water  power. 
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Conveying  and  Elevating  Machinery 


Gravity  BvcJcd  Conveyor. — This  conveyor 
is  practically  the  only  type  Avhich  can  deal 
successfully  with  gritty  or  hot  materials. 
It  may  be  described  as  two  lines  of  chain 
parallel  to  each  other  with  projecting  pins  or 
axles  having  suspended  buckets,  these  being 
maintained  in  a  horizontal  position  by  the 
action  of  gravity,  whatever  2:)osition  the  line 
of  chains  is  in. 

Buckets  are  made  in  three  different  ways  : 
(1)  A  malleable  casting,  which  withstands  the 
wear  of  gritty  material  ;  (2)  stamped  steel, 
hydraulically  or  toggle  pressed  from  one  sheet; 
and  (3)  which  are  made  of  steel  plates  cut 
to  shape  and  joined  together  with  corner 
angles,  Fig.  6. 


{Coiiiinved  finin  pof/c  ,10,  January  21.) 

filler,  spilling  is  prevented  and  an  equal  supply 
of  material  is  given  to  each  bucket. 

The  capacity  of  gravity  bucket  conveyors 
ranges  from  10  tons  to  150  tons  per  hour, 
with  speeds  from  30  ft.  to  40  ft.  per  minute, 
according  to  the  class  of  material  being  dealt 
with . 

The  power  necessary  to  drive  a  gravity 
bucket  conveyor  is  found  to  be  remarkably 
small. 

Tray  and  Slat  Conveyors  m&y  be  classed 
together,  as  both  have  characteristics  in 
common,  inasmuch  that  they  are  cajjable 
of  discharging  only  over  the  end  and  not  at 
intermediate  points,  excepting,  however, 
in  a  tray  conveyor,  a  plough  can  be  fitted  to 


Tablk  S. — Dimensions  of  Gravity  Buckets. 
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D       ,  E 

F 
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Steel 
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Width. 
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Thickness.  Thickness. 
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F. 

Pin. 
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10 
12 
15 
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21 
24 
27 
30 
33 
36 

IH 
ICl 
IGl 
22 1 
22i- 
22i 
28i 
28  J 
34  i 
34i 

7 
7 
8 
8 
8 
!) 
<) 
10 
10 
10 

-iV 

i 
i 

J. 

4 

t 

1 

8 

i- 
3 

i 

i 

8 

i 

i 

lixlix.  ^ 
lixlix 
lixlix'  * 
H-xHx  i 
UxHx  i 
Uxljx  i 
Uxljx  i 
ifxlfx  i- 
i-2-xl|x  i 
i-ixifx  i 

1 

i 

1 
1 

i 

1 
1 
1 
1 
1 

9 
9 
9 
12 
12 
12 
15 
15 
18 
18 

All  dimensions  are  in  inches. 


To  j)rovide  for  tipjiing  or  dumping  the 
buckets,  there  are  two  methods  :  (1)  A 
tilting  pin  (malleable  casting)  may  be 
riveted  on  each  side  of  the  bucket  ;  or  a 
malleable  cast-iron  cam  may  be  riveted  on 
each  side  of  the  buckets.  Cast-iron  or 
malleable  cast-iron  sui)2)ort  bosses  or  brackets 
B  are  bolted  or  riveted  to  the  sides  of  buckets 
having  a  recess  into  which  the  bucket  sup- 
l^orting  axle  which  projects  from  the  chain  is 
accommodated. 

Chains  are  usually  made  of  steel  links  with 
steel  pins  and  to  dimensions  on  table  and 
Fig.  7,  and  the  rollers  are  of  cast-iron  single 
flanged,  the  diameter  on  tread  being  about 
H  in.  greater  than  the  width  of  chain  link. 

Table  E. — Ge.^vitv  Bucket-conveyor  Chains  (see  Fig.  17). 


plough  or  divert  the  material  to  one  side 
into  shoot ;  again,  a  vee-shaped  plough  will 
divert  the  material  to  both  sides. 

The  purposes  for  which  tray  and  slat 
conveyors  can  be  installed  in  works,  ware- 
houses, etc.,  are  so  numerous  that  it  is  hardly 
possible  to  mention  any  material  they  will 
not  handle  ;  they  are  very  suitable  where 
it  is  desired  to  feed  the  material  on  to  the 
conveyor  once  only,  and  not  to  be  touched 
till  it  is  deposited  at  the  end  (Fig.  3a)  of 
slat  :;onveyor  for  sacks. 
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12 
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5 
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21 
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15 
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1 

7 

IJ 

21 

30 

15 
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11 

1 

7 
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21 

33 

18 
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12 

IJ 

7 

i; 

2? 

:i6 

18 
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1? 

U 

2^ 

THICKNESS    D.E.OR  f 


.Ml  dimensions  are  in  inclii  s. 

The  Drivincj  Oear  may  be  of  either  two 
types — one  having  sprocket  wheels  and 
shafts  and  gears,  while  another  type  has  a 
cam  and  pawl-actuated  mechanism. 

There  are  a  few  types  of  fillers,  which  may 
l)e  stationary  or  travelling.    By  adopting  a 


Fio.  6. — Gravity  Buckets,  Dimensions. 

Pnsh-plaie  Conveyors  are  sometimes  termed 
scraper  conveyors,  and  are  closely  allied  to 
drag  link  ( onveyors.  It  is,  therefore, 
advantageous  to  consider  the  three  at  the 
same  time,  as  they  have  many  functions  and 
part  design  in  common  with  each  other. 
The  design  shown  in  Fig.  9  has  skidder  bars  A 
of  forged  steel  with  ends  turned  and  fitted 
with  single  flanged  rollers  B  of  cast-iron. 
In  long  conveyors  it  is  advisable  to  have 
those  rollers  on  the  skidder  bars.  The 
other  type  is  a  plain  flat  skidder  bar  generally 
adojitcd  for  average  length  conveyors. 


Push-plate  conveyors  are  efficient  in 
operation,  do  not  require  much  attention,  and 
they  have  the  great  advantage  of  being 
capable  of  depositing  the  material  at  any  or 
many  points  along  its  length,  by  having 
openings,  these  being  fitted  with  slides.  The 
] tower  required  to  drive  this  type  of  conveyor, 
iiowever,  is  very  high. 

Table  E. — Pubh-plate  Conveyors. 
Table  of  Capacities,  Speeds  and  Dimensions  (in  inches). 


Width 


<  'apacity  Tons  per  hour  ) 
of  material  50  lb.  •■ 
per  cubic  foot  j 


Krid  Chain  Wheels  

Trough  Channels  

Si)eed  ft.  per  min 


9 

12 

15 

18 

21 

8 

11 

16 

20 

30 

15ft 

15  & 

192 

191 

24 

'>X2J 

5X2i 

6X3 

6X3 

8x3i 

30 

75 

75 

75 

70 

Drag-Jink  Conveyors  are  a  modification  of 
the  push  plate  or  scraper  and  deal  satisfac- 
torily with  coal,  coke  and  ashes.  Openings 
A\  ith  slides  can  be  arranged  at  various  j^oints 
along  the  length  of  trough. 


Fig.  7. — Gravity  Chains,  Dimeusions. 

EEevatcrs.  ^ 

An  elevator  is  an  appliance  for  lifting  or 
handling  material  from  one  level  to  another, 
this  need  not  necessarily  be  vertically,  as 
the  elevator  can  be  at  any  angle  to  suit 
requirements.  There  are  various  designs 
of  elevators,  each  having  certain  essential 
features  by  which  they  are  peculiarly  suitable 
for  handling  the  many  different  kinds  of 
material.    The  designs  usually  adopted  are  : 

(I)  Steel-cased  chain  elevator  ;  f2)  lattice- 
framed  chain  elevator  ;  (3)  steel-cased  belt 
elevator  ;  (4)  lattice-framed  belt  elevator  ; 
(5)  wood-cased  belt  elevator  ;  and  (6)  con- 
tinuous bucket  elevator. 

Elevators  comprise  endless  chain  or  chains, 
belt  or  belts  passing  over  end-sprockets  oj 
drums,  one  being  at  the  bottom  and  the 
other  at  the  top,  which  is  somewhat  near 
where  it  is  necessary  to  deposit  the  material. 
To  the  chain  or  belt  are  attached  the  buckets 
at  a  fixed  pitch. 

In  the  usual  design  of  boot  or  bottom 
fittings,  there  are  two  sides  A  of  cast-iron 
jiaving  slots.  Fig.  8.  In  these  slots  are  fitted 
sliding  bearings  B,  having  tension  screws  so 
that  the  slack  of  chain  or  belt  can  be  taken 
up.  At  the  head  of  the  elevator  the  shaft  is 
carried  by  two  bearings  bolted  to  angles 
on  the  ("levator  casing,  on  the  shaft  is  kej'^ed 
the  chain  wheel  or  belt  drum,  and  if  the  eleva- 
tor is  a  short  one,  a  belt  pulley  would  be 
keyed  to  the  end  of  the  shaft  to  receive  the 
drive.     Where  it  is  a  long  elevator,  a  spu'' 
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'i  wheel  and  pinion  are  fitted  with  countershaft 
!  and  bearings,  and  the  pulley  receiving  the 
I,  drive  is  keyed  to  countershaft.  The 
i  standard  design  of  steel  casing  is  given  in 
•  cross  section,  Fig.  9,  and  is  constructed 
with  steel  plates  on  the  four  sides.  Lattice 

TABLE  H. — STANDAKD  DiJIEXSIONS  OK  JiLEVATOR  CHAINS  AM) 
SKIDDEB  B.tKS. 


ENGINEERING  WORLD. 

Wood-cased  Elevators  are  made  with  the 
casing  in  one  box  of  four  sides  or  it  may  be 
two  legs,  each  for  belt  or  chain  and  buckets. 

Buckets  are  made  usually  of  stamped  steel 
practically  of  all  sizes  and  of  various  shapes. 
These  are  standard  particulars  of  chain 
speeds,  shaft  speeds,  chain  wheels,  gearing 
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Table  K. — Table  of  Malleable  Cast  Chain.s 
Suitable  for  Elevatoes. 


Size 
Inches. 

No. 

Pitch. 

Working 
Strain. 

Belt  they 
are  equal 
to. 

lb. 

in. 

3  &  4 

45 

Ife 

400 

3 

6 

57 

2-1 

650 

6 

8 

67 

2i 

800 

9 

10 

78 

2  J 

800 

10 

12 

103 

3' 

1,600 

15 

15 

101 

31 

1,800 

18 

double 

18 

503 

3 

3,000 

18 

21 

600 

6 

4,000 

24 

24 

60(i 

6 

4,000 

24 

Fig.  8. — Autoinatii;  Feecl.      Fig.  9. — Elevator  Ca.sii.g. 

pulleys  and  capacity  of  elevators.  In 
calculating  the  capacity  of  an  elevator, 
consideration  must  be  given  to  whether  the 
elevator  is  vertical  or  inclined,  and  the 
capacity  of  each  bucket  allowed  for  accord- 
ingly. Horse-power  formulae  given  have  been 
tested  against  numerous  plants  in  operation 
and  is  found  to  be  reliable. 

Table  BB.— Belt  Elev aides. 


Table  M. — Belt  Elevatobs  6-24  in.  with 
Thicknesses  of  Belts  Recommended. 
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Width  of  Buckets   

•1 

5 

6 

8 

10 

12 

Speed  fl.  per  miu. 

200 

190 

180 

168 

158 

147 

12 

12 

16 

16 

2(1 

20 

Bottom  Drums  

10 

10 

13 

13 

16 

10 

Top  Shaft  r.p.m. 

64 

60 

43 

40 

311 

28 

Output.  . .  .ton.s  per  hour 

2i 

^1 

0 

12 

27 

All  dimensions  are  in  inches. 

Output  calculated  on  material  3.j  lb.  per  cubic  foot. 
Buckets  at  18  in.  pitch. 

Fig.  8  shows  a  .section  of  a  screw-feed  which 
gives  most  satisfactory  results.  This  design 
has  been  the  result  of  long  and  careful  study 


TablI:  p. — ^BucKET  AND  Chain  Elevatoks. 


Width  of  Buckets   

Speed  ft.  per  min. 
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20 

28 

32 

36 
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22 

20 

15 

14 

14 

All  dimensions  are  in  inches.    Calculated  on  Elevators  50  ft.  centres.    Outpxit  calculated  on 
material  weighing  50  lb.  per  cubic  foot.    Buckets  24  in.  pitch. 


framing  consists  of  four  guide  angles  with 
back  trough  plate  and  tees  on  sides  having 
cross-stay  bolts  as  in  the  former. 

There  are  many  types  of  chains  used  for 
both  conveyor  and  elevator  work,  namely, 
mild  steel,  malleable  cast-iron,  cast  steel 
and  manganese  steel,  all  to  suit  various 
duties.  The  accompanying  table  gives 
standard  mild  steel  chains  for  different 
sizes  of  elevators,  and  another  table  the 
malleable  cast-iron  chains  most  universally 
adopted  for  elevators  with  the  recommenda- 
tion which  size  of  elevator  they  are  most 
suited  for. 

Belt  Elevators,  as  the  name  implies,  have  the 
buckets  attached  to  a  belt,  which  is  made  of 
several  kinds  of  material. 


of  the  problem  and  the  carrying  out  of 
exhaustive  experiments. 


U.S.  Water  Power. — IL  is  of  interest  to  note 
that  the  report  of  the  United  States  Geological 
Survey,  issued  September  20.  tabulating  the  power 
jjroduced  in  the  United  States  by  public  utility 
))lants,  shows  a  total  output  of  water  power  for 
the  month  of  July  of  1,226.799.000  kw.  hour.s,  of 
which  amount  California  produced  314.220.000  kw. 
hours,  or  39  per  cent  of  the  total.  Aside  from 
California,  there  was  only  one  State  which  pro- 
duced over  100,000,000,  this  heius  tlie  State  of  New 
York,  wlrere  the  total  wns  157,208.000  kw.  hours,_ 
or  about  one-half  the  production  of  California;  The 
same  report  shows  that  California  used  more' 
natural  gas  for  the  production  of  electric  power  • 
than  any  othoi-  State  in  the  union. 
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HOW  THE  BUYER  CAN  MAKE 
HIS  TOOL  STEEL  CHEAPER. 

It  may  seem  pointing-  the  obvious  to  some 
larg'e  and  regular  buyers  of  high-speed 
tool  steels  to  remark  that,  in  addition  to 
the  basis  prices  at  wliich  these  steels  are 
sold,  there  aie  standard  extras  charged  in 
certain  eases.  Often,  however,  according 
to  The  Edgar  Allen  Neics,  it  is  foiuid  that 
less  frequent  buyers  of  high-speed  steel  are 
eiher  ignorant  of,  or  overlook,  the  existence 
of  these  extras,  and  in  so  doing  occasionally 
make  their  tool  steel  bill  heavier  than  it 
need  be. 

Thiee  of  the  most  usual  extras  are  as 
follows  :  — 

For  rounds  and  squares  of  diameters 
from  3  in.  to  8  in.  iin-lusive  an  extra  charge 
is  made  of  -Id.  pel'  lb.  .For  rounds  and 
squares  under  ^  in.  to  I  in.  an  extra  charge 
of  8d.  per  lb.  For  flats  under  1  in.  x  |  in. 
to  ^  in.  X  I  in.,  and  in  sizes  more  than 
four  times  in  width  over  thickness,  3d. 
per-  lb.  The  reason  for  these  three  extras 
shcmld  be  perfectly  apparent.  The  small 
sizes  are  special  and  less  frequently  ordered. 
This  means  that  special  rolls  generally 
have  to  be  put  in  lor  them,  which  natu- 
rally costs  more  than  if  they  were  put 
through  the  mills,  as  normal  sizes  are,  with 
a  large  quantity  of  steel  of  the  same  size, 
making  a  change  of  rolls  unnecessary.  The 
large  3  in.  to  8  in.  sizes  are  more  costly  to 
forge . 

Another  extra  is  one  of  6d.  per  lb.  for 
bcA-els  of  approved  sizes  and  sections. 
Bevels  also  need  special  rolling  and  forg- 
ing-, and  as  they  are  not  ordered  as  a  rule 
in  very  large  quantities,  the  cost  of  these 
jiiocessps  is  augmented. 

Two  Extras  that  Can  be  Avoided. 

Very  often  a  customer  specifies  cn  his 
order  so  many  feet  of  high-speed  .steel, 
without  saying  whether  the  bars  are  to 
make  up  about  the  number  of  feet  given, 
or  whether  they  are  to  be  cut  to  dead 
lengths.  For  cutting-  the  steel  to  dead 
lengths  there  is  an  extra  charge  of  10  per 
cent  to  cover  the  waste  which  this  cutting 
involves.  It  would  often  be  far  more 
economical  for  the  buyer  not  to  order  the 
steel  cut  in  this  way,  but  to  allow  the 
maker  to  supply  in  lengths  as  near  as 
possible  to  those  given. 

In  this  connection  it  may  be  useful  to 
point  out  that  the  average  bar  length  for 
different  qualities  of  steel  is  as  follows  :  — 

High-speed  steel— 8  ft.  to  10  ft. 

Plain  carbon-tool  steels — 10  ft.  to  12  fi. 

Miners'  drill  steel^l2  ft.  to  14  ft.,  or 
longer  if  required. 

Spring  steel — 12  ft.  to  14  ft.,  or  longer 
if  required. 

It  is  quite  usual  also  for  the  high-spC'cd 
steel  maker  to  receive  an  order  for-,  let  us 
say,  30  lb.  of  a  particular  size.  When 
orders  are  for  less  than  56  lb.  of  any  one 
dimension,  an  extra  charge  of  3d.  per  lb. 
is  made.  It  would  be  cheaper  for  the 
buye.r  to  order,  instead  of  one  bar  of  30  lb., 
two  bars  of  3011).  each  (assuming  he  can 
make  use  of  them).  The  total  weight  of 
the  order  would  come  to  GO  lb.,  and  thus  " 
the  extra  charg-e  would  be  saved. 
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A  Weekly  Record. 


Big  Dock  Cut. 

The  decision  of  the  Admiralty  to 
materially  reduce  operations  at  Ros^'th 
dockyard  will  mean  a  great  increase  in 
the  niimber  of  unemployed.  A  notice  iias 
been  issued  that  the  proportion  of  work 
and  the  number  of  men  at  Rosyth  are  to 
Jbe  materially  reduced — the  number  of 
men  to  a  maximum  of  2,600.  The  reduc- 
tion, beginning  on  February  11,  will  be 
made  at  the  rate  of  200  a  week.  It  is 
estimats^d  that  fully  3,000  men  will  be  dis- 
charged within  the  next  three  or  four 
months. 

As  it  Avill  eventually  be  possiWe  to 
accommodate  all  the  workmen  retained  in 
the  vicinity  of  the  yard,  the  dockyard 
train  services  and  inconvenience  allowance 
will  cease,  which  will  mean  a  saving  of  no 
less  than  £100,000  per  annum. 

Railway  Co.'s  .Offer. 

The  new  inices  which  have  been  quoted 
the  principal  railway  comi>anies  by  the 
>Sciitji  Yorkshire  and  Derbyshire  Colliery 
Co.  have  not  brought  along  any  new  con- 
tracts up  to  the  pret^ent.  The  expiring  con- 
tracts were  accepted  at  33s.  per  ton  at  the 
pits,  and  the  collieries  are  now  quoting 
10s.  and,  in  some  cases,  lis.  per  ton  less, 
m.aking  22s.  and  23s.  per  ton.  The  rail- 
way companies,  however,  are  standing  by 
their  offer  of  20s.  per  ton  at  the  pits, 
which  would  n.ean  a  saving-  of  tens  of 
thousands  of  pounds  to  the  railway  com- 
panies. 

Dciay  in  Lo&tiing  Operations. 

As  there  is  a  slight  improvement  in  the 
coal  trade,  shipowners  and  merchants  on 
the  Tyne  are  extremely  perturbed  at  the 
delay  which  is  caused  in  loading  opera- 
tions, and  which,  it  is  stated,  could  be 
removed  if  trimmers  and  teemers  worked 
three  shifts  instead  of  two,  which  loses 
eight  hours  in  every  24.  In  many  cases 
vessels  with  cargo  are  delayed  for  more 
than  a  day  as  a  result  of  trimmers  stopping 
M'ork  at  their  fixed  hours.  The  men's 
wages  average  £1  per  week,  and  they 
appear  to  be  content  with  the  present  state 
of  affairs.  The  merchants  and  ship- 
owners, however,  feel  that  in  the  interests 
of  trade  new  working  arrangements  are  an 
immediate  necessity. 

Further,  the  congestion  at  the  Tyne 
Dock  has  become  so  serious  that  Messrs. 
R.  S.  Dalgleish  &  Co.  Ltd.,  Newcastle, 
shipowners,  have  sent  a  very  urgent  tele- 
gram to  the  general  manager  of  the 
N.E.R.  and  dock  officials  paiticularly 
referring  to  the  new  .steamer  Illingworth, 
which  entered  the  Tyne  on  the  promise  of 
a  berth  bv  the  N.E.R.  Mr.  Dalgleisli 
states  that  she  would  not  probably  get 
a  berth  for  two  or  three  days.  Boats  were 
lying  in  the  Tyne  witluiut  berths  which 
came  a  week  ago.  Mr.  Dalgleish  further 
states  that  one  of  his  vessels,  which  should 
have  dry-docked  and  bunkered  in  the  Tyne, 
i.s  doing  so  in  Hamburg  for  an  American 
voyage,  and  another  boat  is  going  to 
Im  mingham. 

He  is  of  the  opinion  that  the  whole 
organisation  at  Tyne  Dock  appears  to  have 
broken  down. 


Research  Work  Resumed. 

Tile  Fu(d  Research  lioaid  are  resuming 
operations  whicli  have  been  suspended 
during  the  war.  The  work  of  tlie  board 
consists  of  studying  and  classifying  coal 
seams  at  present  being  woiked,  also  of 
seams  that  are  being  left  un worked,  con- 
cerned principally  witli  the  suitability  of 
each  seam  for  specified  purposes.  The 
work  Avill  be  principally  carried  out  by 
local  committees,  tlie  first  of  which  is 
already  actively  at  work  in  the  Lancashire 
and  Cheshire  district.  The  Fuel 
Research  Board  feel  that  the  experience 
gained  in  the  work  of  the  committee  will 
be  of  great  help  in  the  establishment  of 
committees  in  other  districts  when  the 
opportunity  for  fuither  developments 
occur. 

Second  Air  Conference. 

The  delegates  to  the  second  air  confer- 
ence, which  assembles  on  Febi  uary  G,  will 
pay  a  visit  to  the  terminal  aerodrome  at 
(^oydon.  There  will  also  be  demonstra- 
tions with  am])liibian  aeroplanes  on  the 
Thames.  The  delegates  will  meet  at  the 
Guild  Hall  on  Febiiiary  7  and  8,  when  tlie 
conference  will  be  oi)ened  by  the  Lord 
Mayor.  One  day  will  be  devoted  to  the 
reading  of  papers,  and  the  next  day  to 
discussion.  The  chair  will  be  occupied  by 
the  Secretary  of  State  for  Air.  while 
matters  affecting  civil  aviation  are  under 
discussion,  and  by  Lord  Weir  when 
technical  matters  are  being  considei'ed. 

Bradford  Canai  to  be  Abandoned. 

The  proprietors  of  the  I^eeds  &  Liver- 
pool Canal  Co.,  at  a  special  meeting  in 
ijiverpool,  decided  that  it  was  expedient  to 
abandon  the  Bradford  Canal  and  dispose 
of  the  site,  and  approved  the  introduction 
of  a  Bill  in  the  next  session  of  Parliament 
to  aiithorise  this  course.  The  chairman 
reported  that  the  deficit  in  working  the 
Bradford  Canal  IkuI  increased  from  i'll  in 
1915  to  £2,317  in  1!»20.  For  three  months 
ending  September,  192f).  an  average  of 
only  It]  boats  a  day  jjassed  along  the  canal 
and  the  tolls  received  for  each  boat  Aveie 
about  10s.,  while  the  avejage  cost  of  pump- 
ing to  take  a  boat  up  the  canal  was  over 
fS  10  s. 

Reserve  Fund  for  Unemployed. 

S])eaking  on  "  The  Organisation  of 
Industry  for  the  Reduction  of  Unemiiloy- 
ment "  at  a  meeting  of  the  National 
Allance  of  Employei's  and  ]*]mijloyed  at 
Birmingham,  Mr.  Fred  Bramley  suggested 
the  creation  of  a  reserve  fund  for  the  main- 
tenance of  suspended  or  unem])loyed 
woikers.  He  argued  that  the  allocation 
of  a  certain  percentage  of  output  value 
to  an  unemployed  fund  attaclied  to  each 
industry  would  ))roduce  better  results  than 
a  payment  on  output  to  individual  work- 
men. Mr.  Bramley  drew  attention  to  the 
fact  that  we  have  had  periods  of  intense 
industrial  depression  when  wages  were 
much  lower  than'  I  hope  the  enijiloyers 
would  attempt  to  get  them  in  these  days — 
during  periods  when  women  workers  were 
working  Go  hours  per  week  for  an  average 
wage  of  lis.  per  week,  when  a  large  per- 


centage of  our  agricultural  labourers  were 
working  below  18s.  per  week  and  over 
100,000  railwaymen  were  working  for  less 
than  £1  per  week,  when  a  very  large  per- 
centage of  our  skilled  workei  s  received  less 
than  30s.  per  week.  It  is  clear,  therefore, 
that  to  assume  low  wages  are  a  guarantee 
of  industrial  prosperity  is  unwise.  The 
success  of  industry  will  be  determined  by, 
among  other  things,  increased  industrial 
efficiency,  the  elimination  of  waste,  and  the 
creation  of  a  contented,  well-educated  body 
of  men  and  women  enqiloyed  in  clean, 
well-ventilated  worksho])s,  under  healthy 
( onditions,  Avith  a  feeling  that  their 
increased  efficiency  will  not  pioduce  the 
inevitable  ])enalty  of  having  no  work  to  do. 

A  £1,000,000  Contract. 

The  news  that  the  Metropolitan  Vickers 
Filectrical  Co.  Ltd.  has  secured  a  contract 
for  the  electrification  of  the  railway 
systems  o  the  Union  of  South  Africa  has 
given  very  general  satisfaction.  A  sum  of 
f7.30,000"to  £1,000,000  is  involved.  The 
firm  states  that  in  June,  1919,  a  well- 
known  firm  of  consulting  engineers  sub- 
mitted a  comprehensive  leport  covering 
electrification  schemes  for — 

1.  Capetown  to  Touws  River  and  Cape- 
town suburban  lines. 

2.  (rlencoe,  Durban  and  (ilencoe, 
Vryheid  East. 

3.  Witbank,  (iermiston,  Kandfontein 
and  Witbank,  Komatipoort. 

Fi  oni  this  I'eport  it  was  apparent  that  the 
most  pressing  case  was  the  Glencoe- 
Durban  section,  and  particularly  the 
120-niile  (xlencoe-Maritzburg,  as  beyond 
jMaritzburg  condition  had  been  made  easier 
by  extensive  deviations.  The  whole  of  the 
mineral  traffic  of  the  important  Natal  coal- 
fields, for  which  Glencoe  is  a  collecting 
centre,  i)asses  over  this  line  on  its  way  to 
the  coast  at  Durban. 

Important  economies  will  be  effected  by 
the  introduction  of  electric  locomotives; 
assuming  a  loaded  trafiic  of  20,000  tons 
per  day  in  one  direction  on  a  1  per  cent 
up  grade,  11  electric  trains,  each  of  about 
1,800  tons,  would  be  capable  of  this  duty, 
for  which  14  steam  ti'ains  would  have  to 
be  employed.  A  most  Aaluable  feature  of 
electrification  in  these  hilly  districts  will 
be  the  characteristic  of  regenerative 
braking  on  descending  grades,  obviating 
all  the  weai'  and  tear  on  wheels  and  brake 
shoes  inevitable  with  steam  traction. 

This  electiification  will  be  one  of  the 
most  impoitant  hitherto  undertaken,  com- 
paiing  in  this  respect  with  the  f^liicago, 
^lilwaukee  and  St.  Paul  undertaking,  the 
locomotives  being  designed  to  take  a  con- 
tinuous current  supiilv  of  energy  at  a  ]n-es- 
sure  of  3.000  volts  (ui  the  trolley  line. 

Vickers  Secure  New  Order. 

]\f('>MN.  \'icker>  Ltd..  Barrow,  liave 
received  an  order  from  the  Furness  Pail- 
wav  Co.  for  the  building  of  a  self-l)ro- 
pelled  barge  which  will  be  used  in  con- 
nection with  the  dredging  operations  for 
the  improving  and  deepening  of  the 
approaches  to  the  port  of  Barrow.  This  is 
the  first  shipbuilding  order  for  many 
months. 
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I  IRON  AND  STEEL. 

i  Tile  production  of  pig  iron  iu  Ueceiuber 
imounted  to  275,000  tons,  a  figure  sliglitly 
In.  exces.s  of  the  production  in  November, 
then  it  was  271,800  tons.  Tlie  fimiaces 
n  blast  at  the  end  of  December  nunibeied 
7,  compared  with  85  at  the  end  of  No\-em- 
>er,  15  furnaces  having  gone  out  of  Idast 
iluiing  tlie  month  and  seven  relit. 

The   production  of  pig   iron    for  tlie 
hea-r  amounted  to  2,611,400  tons,  com- 
iared  with  8,007,900  tons  in  1920.  This 
igure  is  loAvei  than  in  any  yeai'  since  1850, 
i^hen  the  production  of  pig  iron  amounted 

0  2,249,000  tons.  Of  the  pi-oduction  of 
^ig  iron  in  December  92,400  tons  were 
iiematite,  81,500  tons  were  basic,  13,800 
jonsi  were  forge,  and  78,()00  tons  were 
joundry. 

1  The  production  <ii  steel  ingots  and  cast- 
jugs  in  December  amounted  to  381,000 
tons,  or  02,000  less  than  November.  Tbe 
l|otal  production  of  steel  for  the  year 
Amounted  tO'  3,024,800  tons,  compared 
Irith  9,05(1,800  in  1920. 

I,  The  following  table,  ])repared  by  the 
jS^ational  Federation  of  Iron  and  Steel 
i^Vlanufactuiers,  shows  the  ]iroduction  of 

)ig  iron  and  steel  for  each  montli  in  1920 

md  1921  :  — 

steel  Ingots 

I  Pig  Imu.  and  Casting:*. 

I  1920.  1921.  1920.  1921. 

TouH.  Tons.  Tons.  Tons. 

Tanuarv    ....  (!65.000  642,100  7.')4,000  493,400 

■>bruiiiv    ...  (345,000  463.000  7!lcS,000  483„W0 

.larch  '   699.000  386,000  840.000  3ii9.100 

Vpiil    .      ..  671.000  60,300  794.000  70.600 

.lav    738,000  13,600  846,000  5,700 

rune    726,000  800  845,000  2,700 

Fulv    750,600  10,200  789,900  117.200 

Vugust    752,400  94.200  709,200  434.100 

'Vptembcr  ..  741,000  158,300  884,700  429.300 

Jctober    533,200  2.35,.500  544,300  405.400 

NiovernbtM-  ..  403.200  271.800  .505,100  442,800 

3ecember    ..  682,500  275,000  746,600  381,000 


Total 


8.007.900  2.611,400  9.0,56,800  3,624,800 


THE  COAL  INDUSTRY. 

(  Expoits  show  a  slight  tciuhMicy  to  fall- 
irhe  demand  for  industrial  coal  for  inland 
Consumption  shows  little  movement, 
j  Enquiries,  however,  are  more  numerous, 
|,)nd,  if  export  trade  in  general  continues 
f  o  revive,  the  present  rate  of  production 
^inay  possibly  prove  inadequate.  Substan- 
j  ial  reductions  in  the  price  of  many 
I  jualities  of  industrial  coal  l)ave  taken 
j[)lace  during  the  i^ast  few  months. 
[  A  drop  in  the  price  of  domestic  coal  of 
rfrora  Is.  to  3s.  a  ton  was  announced  iu 
I  London  last  week.  It  is  understood  that 
'there  has  been  a  considerable  demand 
ithrough  the  country  as  a  whole  for  the 
I  best  qualities,  both  coalowic  rs  and 
'retailers  having  a  number  fif  ordeis  on 
!|their  books. 

j  The  last  weeklv  output  (December  31, 
11921)  was  3,049,000  tons,  compared  with 
|3, 203, 100  tons  for  the  coirespdiidiiig  week 
112  months  ago,  and  4,905,400  tons  for  the 
|-ivpek  ended  December  24,  1921. 
1^  The  total  coal  exjioits  last  yeai 
I  were  24,000,552  tons,  compared  with 
!>4,931,853  in  1920  and  73.400,118  in 
rl913,  the  values  in  sterling  being  respec- 
:  lively  £42.951,591,  £99,627,146.  and 
£60,727,252. 


A  NEW  AUSTRALIAN  INDUSTRY. 

During  the  last  20  years  the  Australian 
market  for  steam  laundry  machinery  of 
Briti^li  manufacture  was  one  of  the  best 
ui  the  world.  Not  only  did  the  commer- 
cial steam  laundry  gain  a  footing  quicker 
there  than  in  any  of  our  Colonies,  but  the 
public  hospitals,  infirmaries,  and  similar 
institutions  were  prompt  to  face  into  line 
with  tlie  British  system  of  dealing 
scientifically  with  the  mass  of  linen  which 
passes  through  the  laundry  of  an  estab- 
lishment of  this  kind  every  day.  For  that 
reason  our  export  trade  with  Australia  in 
meta  l-wasliing  machines,  hydro  extractors, 
diving  ajijjaratus  and  steam  ironing  and 
1iiii>]iing  machines  lias  always  been  of  a 
piogressive  character,  and  at  present  .some 
of  the  largest  engineering  merchant  firms 
Hi  Victoiia  and  New  South  Wales  repre- 
sent Biifisli  laundiy  engineers.  American 
makers  have  always  made  strong  attempts 
to  capture  this  market,  and  have  been 
successful  in  ceitain  types  of  machines 
such  as  drying  (,'abinets,  and  in  a  les.ser 
degree  with  .steam  ironing  and  finishing 
machines  and  hydro  extractors  (xlagow 
manufacturers  have  always  been  well  to  the 
fore. 

Unfortunately,  howevei',  like  other 
industries,  steam  laundry  engineers  are 
lieiiig  greatly  handicapj)ed  by  the  heavy 
tariff  imposed  by  tbe  ('ommon  wealth 
(xoveinmeni ,  and  also  by  the  inducements 
held  forth  by  them  to  encourage  the  manu- 
lacturc  in  thcii'  own  country  of  specialities 
liitlierto  imj)orted.  Consequently  steym- 
laundry  nuudiinery  is  now  'being  largely 
manufactured  in  Australia  by  firms  who 
lor  a  quarter  of  a  century  have  imi>orted 
such  goods  f'loni  this  country.  So  far 
theii'  designs  do  not  comiiare  favourably 
with  those  of  Briti.sb  manufacture,  nor  is 
the  finish  anything  like  so  good,  but  no 
doubt  this  will  improve  as  the  industry 
(U'velops. 

Meantime,  the  hope  of  the  British 
laundiy  engineer  lies  in  being  able  to  pro- 
duce a  better-finished  macliine  than  the 
Australian  productions  at  a  price  which 
will  (Uiable  their  Australian  agents  to  com- 
pete U)v  local  work.  If  tliis  can  be  done 
then  tliere  i^  a  good  chance  of  securing 
a  portion  of  the  trade,  for  the  reason  that 
Biitisli  machines  have  always  been 
piipulai  in  this  market  and  their  superior 
ili'-ign,  workmanship  and  finish  recog- 
nised. 


VULCANISING  MACHINERY  IN 
SOUTHERN  ASIA. 

In  a  U.S.  Commerce  Report  the  inter- 
esting admission  is  made  that  the  vul- 
l  anising  machinery  in  u.se  in  Southern 
Asia  is  secured  from  the  Harvey  Frost 
Co..  Ijondon.  The  two  vulcanising  plants 
m  Karachi,  which  were  reported  to  be  idle 
for  lack  of  competent  help,  rise  this 
machinery.  In  Bombay  the  only  repair 
plant  of  any  size  em])loys  Harvey  Frost 
machinery,  .and  it  is  also  in  use  in  Cal- 
cutta. In  Penang  the  firm  which  do^s 
the  most  extensive  ^--ulcanising'  uses  an 
American-made  machine,  while  several 
garages,  which  do  a  .?mall  amount  of  this 
liusiness,  are  equipped  with  rather  small 


machines  of  British  make.  In  Singapore 
vulcanising  machines  are  largely  of 
British  manufacture.  In  French  ludo- 
China  and  in  Java,  the  United  States  has 
'been  tlie  principal  source  of  supply. 
Sumatra  purchases  machinery  from  the 
I'nited  States  and  England. 


THE  ARGENTINA  PETROLEUM 
INDUSTRY. 

Exceptional  interest  began  to  be  taken 
in  Argentine  oil  possibilities  during 
1920-21,  which  indicates  that  consider- 
able deevlo])nients  are  imminent,  states  the 
Commercial  Secretary  toII.M.  liCgation  at 
Buenos  Aires  in  his  report. 

There  has  been  an  appreciable  increase 
in  the  output  during  1921,  especially 
during  the  months  of  F  ebruary  and  March, 
when  a  new  well  was  struck  which  at  one 
stage  yielded  as  much  as  200  cubic  metres 
per  hour.  The  ofHcial  pioduction  in  the 
first  eight  months  of  1921  amounted  to 
192,478  cubic  metres,  nearly  equal  to  the 
wliole  jiroduction  of  1920,  and  it  is 
ollicially  estimated  that  an  outjnit  of 
320,000  cubic  metres  will  be  reached  by 
the  end  of  the  year. 

Owing  to  lack  of  adequate  local  storage 
capacity  for  the  oil  and  of  tank  steamers 
for  trans])ort,  it  was  necessary  to  reduce 
output  in  the  earlier  months  of  1921,  but 
these  conditions  are  liemg  remedied,  as  tire 
Argentine  (jovernment  have  ordered  in  tbe 
V  lilted  Ivingdom  two  taiiK  sieainej  .>>,  one 
of  wiiicli,  of  a  ca])acity  of  9,500  tons, 
arrived  in  July  and  was  immediately  put 
into  service,  to  be  followed  by  the  second, 
which  was  ex])ected  in  October.  The 
Crovernment  have  al.so  acquired  in  the 
United  States  10  steel  tanks  of  8,000  cubic 
metres  capacity  each  for  the  storage  of  oil 
in  tlie  iirincipal  consuming  centres,  sucn 
as  Buenos  Aires,  Kosario,  Baliia  Blanca, 
Santa  Fe  and  Mar  del  Plata. 

In  view  of  the  encouraging  results  of 
boring  in  the  Plaza  Huincal  oilfield,  this 
field  is  being  equipped  for'  operations, 
which  \\-iil  .shortly  be  commenced. 
Argentine  oil  is  so  far  only  used  for  fuel, 
but  the  question  of  distillation  is  undei' 
consideration.  In  1920  three  leading 
United  Kingdom  railway  companies 
entered  into  an  agreement  with  a  local 
company  to  lease  the  hitter's  properties  at 
Comodoro  Eivadavia  for  a  period  of  years, 
and  have  promoted  an  Argentine  operating 
company  for  that  purpose  with  an  initial 
capital  of  1,000,000  pesos  contributed  in 
equal  parts  by  the  associated  companies. 
The  Anglo-Persian  Co.  have  commenced 
work  on  their  property,  while  in  other 
undertakings,  so  far  on  a  smaller  scale, 
German,  Belgian,  Chilean  and  Argentine 
ca])ital  is  interested. 

The  Argentine  jietroleum  output  does 
not  nearly  satisfy  requirements,  and  there 
is  a  considerable  importation  of  petroleum 
and  petroleum  products. 

The  Germaa  company  Deutsche  Erdoel 
Gesellschaft  is  said  to  have  acquired  a  con- 
trolling interest  in  El  Astra,  the  most 
important    locally    caiiitali.'^ed  company. 
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[FROM  CORRESPONDENTS  AT  HOME  AND  ABROAD. 


NEWCASTLE-ON-TYNE. 

(From  Ouk  Own  Corbesponpent.) 


The  ])rincipal  event  ot  the  past  week  in 
Newcastle  was  the  visit  of  the  Japanese 
Industrial  Mis.sion,  consisting  of  15  niem- 
bei\s  under  Dr.  Takuma  Dan,  the  delega- 
tion touiiug  the  c'lO'untry  for  the  pui'pose 
of  furthei'iug  ooiniiiieicia]  relations  between 
this  country  and  Japan.  Elswick  Works 
was  among  the  places  visited,  and,  in  the 
course  of  a  luncheon  speech  there  Mr. 
Fukao,  managing  director  of  an  inijiurtant 
shijjpiug  concern  in  Japan,  said  that 
-fapan  had  now  managed  to  reduce  liei 
idle  tonnage-  tO'  12,()U0,  a  statement  that 
much  impressed  local  shipowners  jiresenl, 
seeing  that  the  North-East  Coast  alone 
has  nearly  a  cjuarter  of  a  million  tons  idle. 
J)r.  I'akiima  Dan  acknowledged  the  del>t  of 
Japan  to>  British  engineering  research 
work,  and  said  that  he  was  convinced  Oiui' 
shipbuilders  were  ahvays  ahead  of  thei 
Japanese,  particularly  in  the  construction 
of  high-speed  vessels.  Japanese  owners 
would  continue  to  be  largely  dejjendent 
upon  Britisli  shipbuildeis. 

A  nund)er  of  officials  and  foremen  of  the 
North-Eastem  Marine  Engiiieering  Co.'s 
woiks  at  Sunderland,  to  see  what  progress 
is  being  made  in  the  company's  works  at 
Wallsend,  visited  the  latter  place  to  in- 
spect Avoik  in  hand  upon  Diesel  engines 
and  tru'bines.  At  a  meeting  afterwards 
Mr.  Sunimeis  Hunter,  managing  director, 
said  that,  although  times  were  bad,  he  had 
confidence  in  the  future  of  the  liritish 
shipping  industry.  The  jiresent  situation 
was  altog'etlier  too  unprecedented  to 
continue. 

The  Palmer  Shipbuilding  &  Iron  Co.,  of 
JaiiO'W,  have  secured  the  contract  to  con- 
struct the  new  dry  dork  near  the  break- 
water at  Swansea  for  the  Harbour  Trust. 
The  new  dock  will  be  750  ft.  in  length, 
and  work  thereon  will  shoitly  be  com- 
menced. It  is  stated  that  Messrs.  Arm- 
strong, Whitworth  &  Co.  Ltd.,  of  New- 
castle, have  under  consideration  a  big  - 
enterprise  in  the  Humber  A'alley  of  New- 
foundland in  connection  with  the  establish- 
ment ot'  new  pai)er  mills  calling  for 
hydraulic  development. 

The  latest  prices  for  local  steel  and 
finished   iron  are:   Medium  steel  billets. 

hard  steel  billets,  £9  lOs.  ;  soft  steel 
billets,  £7  10s. :  common  iron  Iwis,  £7  10s. ; 
steel  boiler  plates,  £l(i;  steel  angles,  £10; 
heavy  steel  rails,  £9  10s.  ;  galvanised 
ooi'rugated  sheets,  £10  10s.  Middles- 
lirongh  iron  (quotations  are  now  so  cut  that 
a  ))rofit  on  any  tiansaction  is  impossible 
fo)  the  lime  being. 


The  Tyne  boiler  makers,  who  are  not 
in  favDU]-  ot  anialganialion  with  the 
Blacksmiths"  Society,  have  decided,  like 
some  of  their  Clyde  brethren,  to  lefrain 
from  voting  in  the  present  ballot  which 
requires  that  at  least  half  the  members 
shall  r-ecwd  their  v^otes  if  action  is  to  l>e 
taken. 

S])eaking  in  Newcastle  last  Saturdav, 
Mr.  W.  Simpson,  O.B.E.,  M.lnst.C.E.. 
president  of  the  Institution  of  Civil  Eirgi- 
neers,  said  it  was  heart-In  caking  to  see 
how  n)any  men  who-  warrted  to  be  engineer's 
went  into'  other  things  which  did  not  give 
engineering  traiirirrg.  That  \va>  because 
they  did  nnt  sufficiently  realise  what  the 
institute  meant  in  the  way  of  jiractical 
training,  and  he  ventrrred  to'  srrggest  that 
the  irniversity  professors,  most  of  whom 
were  members  of  the  institirtion,  should 
nominate  their  students  for  membershij) 
whilst  they  were  still  at  college. 

Mr.  E.  Eraser-Smith,,  secretary  of  the 
Noitli-East  Ooast  Institution  of  Ship- 
brrilders  arul  Enginceis,  conijdaiired  of  the 
a]nbigiiity  of  langnage  used  by  erigiireers. 
irr  technical  pajieirs,  ami  said  that  tliereby 
they  were  robbirrg  the  English  language 
of  much  of  its  beairty.  The  president  of 
the  iirstitirtion  had  hit  the  nail  right  on 
the  head  when  be  expressed  the  hope  that 
students  of  the  instiUitiim  worrld  be  en- 
couraged to  use  accru'atc  laiigiurge  when 
expressing  themselves. 


SHEFFIELD. 

(Eeom  Our  0\an  CoereiSpgndent.) 

Although  the  number  of  registered  rrn- 
employed  irr  Sheffield  at  the  present  time 
is  48,000 — in  a  poprrlation  of  rrearly 
500,000,  and  out  of  a  total  of  110,000  regis- 
tered workers — ther-e  is  o])timism  that 
trade  is  begirrning  to  r'eturn.  No  less  an 
authority  than  Mr.  Arthur  Balfour  ex- 
presses this  view,  altlrouglr,  says  'he,  iro 
oire  must  expect  a  sirdderr  boom. 

Me  an  while,  local  conditions  are  verv 
fitful.  For  instance,  last  week  the 
Sheffield  forge  and  rolling  rrrills  put  in  a 
full  week — thereby  creating  almost  a  sen- 
sation in  face  of  months  of  very  l)ad  times 
- — and  this  week  they  are  getting  in 
"  arrother  full  oire."  On  the  oibcr  hand, 
nrany  of  the  steel  and  engineering  works 
Jiave  gone  on  short ei  tinre  than  before 
Christmas;  fou)'  days  a  ft>]tniglH  taking 
the  ])]ace  of  thr-ee  days  a  W(-ek.  Oilier 
firms,  I  find,  aie  doino'  fairly  well,  and, 
having  regard  to  the  times,  are  making  a 
good  show. 

One  test  for  the  engineering  trades,  and 
partly  for  tlie  steel  furnaces,  is  effective. 


There  are  2,000  iroir  aird  steel  morrlders 
and  allied  workers  oir  the  books  of  the 
national  union,  and  rro  fewer  than  1,000 
are  on  the  funds  at  the  present  time.  Ven 
convrncrno^  is  the  fact  that  850  are  urr 
employed,  rrot  to  speak  of  short  time. 
Eur  ther,  there  are  only  22  out  of  95  of  ikf 
big  Siemens-Martin  steel  furnaces  in 
Sheffield  and  district  in  fire.  Hence,  little 
work  for  foages  and  rolling  mills  foi 
which  they  supply  the  raw  materials. 

Slrejfiold  has  beerr  promised  orders  for 
steel  rails  and  railway  material,  but  tht 
orders  are  not  to  hand  as  T  write,  althnugL 
Canrrrrell-Lairds  arrd  Steel-I'eeehs  (oire  o] 
the  b  nited  Steels  firms)  tel]  me  that  orders 
have  been  pronrised. 

Much  conceiir  is  l)eing  expressed  in 
Sheffield  in  regard  to  America  conrpetitioc 
and  "  penetrati(m,"  and  notably  in  regard 
to  files.  An  attenrpt  is  Ireirrg-  made  to 
arorrse  both  workeis  arrd  enrployers  to  the 
truth  of  the  situalinn.  Since  Avriting 
a  week  ago  I  have  xisited  an  exhibition  of 
American  file  sanrjrles  and  listened  to  ;i 
discrrssion  at  the  mil  versify  on  the  srrbject 
There  was  a  dispuM'!  ion  to  say  bluntly  tliat 
the  Americans'  "push"  was  pushing 
iSheffield  oirt  of  the  trade,  as  they  have 
already  got  a  foothold  in  all  rreutrd 
markets  arrd  supjdy  50  per'  ceirt  of  the 
naspis  for  the  English  market. 

In  regaid  to  the  United  States,  it  is 
worthy  of  note  that  the  Ford  Motor'  Co.  has 
just  ordered  a  Sheffield  (Greaves-Etche'll) 
furnace  of  60  tons  capacity,  which  is  the 
biggest  electric  furnace  in  the  Avorld.  They 
are  taking  also  two  smaller  ones.  Tliei 
world's  total  of  electric  furnaces  is  given 
as  nearly  700,  of  which  .388  are  in  th 
United  States,  where  there  was  an  increase 
of  83  in  the  past  year.  Sheffield  has  54 
electric  frrrnaces.  The  increasing  use  o: 
the  type  is  strongly  forecas'ted,  as  electric 
smelting-  is  conqrrering  new  ground  evei-A 
day. 


BARROW. 

(From  Oi  r  Own  r<rR)iE,spoNnKNT.) 
The  .lorvis  Bay,  which  was  liberated 
fionr  the  stocks  at  Messrs.  Vickers'  ship- 
yard last  week,  is  the  third  vessel  for  tllw 
Commoirwealth  Ooremment  line  which  the 
local  buildeis  have  launched  Avithin  th< 
past  twelve  mouths.  She  is  in  all  respects 
similar  to  her  tAvo  predecessors.  She  has  a 
displacement  of  23.320  tons,  arrd  Avill  have 
a  sea  speed  in  loaded  condition  of  15  knots. 
Like  the  othei'  boats,  the  Jervis  Bay  is 
legarded  as  a  most  skilfully-designed 
structure,  both  from  the  aspect  of  its 
special  trade  rcqniremeirts  and  ]")arficnlarly 
with  regard  to  the  comfoit  and  <  onxcuienoe 
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or  the  accoininodatioii  of  the  piisseng-ers 
4iid  crew.  She  will  be  fitted  with  tur- 
')ine.s  of  the  Parsons  type,  (Iriyino-  twin 
|screws  throug'h  double-reduction  <>e.niii;4-, 
jhe  romiilete  installatinu  beiiio- caiiiible  of 
eveldivins'  a  collpctive  shaft  lioisc  powei 
,  t  !J,(l(tll,  wiUi  tlu'  K  vob'.iiou  of  tlip 
iropeller  shafts  about  DO  per  miiiule  The 
;teani-g'eneratin<>'  iiistalbvtiou  consists  of 
hree  doiible-ended  boilers  and  two  single- 
nded  boilers  arranged  in  one  department. 
They  are  of  the  nuiltitubuhir  letiiin-tube 
,ype,  fitted  with  smoke-tube  su])eilieaters 
ind  Howden's  forced  draught. 
'  The  launch  of  the  Jervis  Ray  leaves  only 
^wo  craft  on  the  stocks  at  Barrow.  One 
li  them,  for  Taul,ei>  Ltd.,  will  be  com- 
Litted  to  the  watiM  shortly,  and  the  other 
js  the  Seiwia,  a  Cunarder,  upon  which 
rork  was  suspended  a  year  ago.  There  is 
.0  prospect  of  work  being"  resumed  on  the 
•essel  for  some  time.  Messrs.  Vicker's 
„.ave.  however,  just  booked  an  order  from 
[ihe  Eurness  Railway  Co..  svho  are  the  local 
larbour  authority,"  for  a  self-propelling 
>arge. 

A   very   satisfactory    leport   has  been 
(eceived  in  Barrow  of  the  maiden  vovn  sr-' 
y.0  New  Orleans  of  the  local  built  Scottish 
liaiden,  belonging  tiv  Tan  leers  Ltd.  She 
s     equipped     witli     Vickers'  standai'd 
nternal-combustion     engines,     and  the 

fnformation    to     hand    shows   that  the 
nachinery    has    behaved   in  evei^y  way 
iplendidly. 
One  of  the  most  welcome  sie-ns  of  the 
'liriQ-htenino'  prospects  in  the  West  Coast 
■  rnn  trade  is  that  another  furnace  has  been 
'relitj'hted  at  Workington  after  an  idleness 
!-xte"nding  over  12  months.    The  furnace 
'  las  been"  put  on  to  ferro-nianganese.  for 
'\\hich  there  is  a  growing  demand,  both 
lome  and  foreiu'n.    On  the  whole  the  out- 
'  inok  in  the  local  iron  trade  is  better  than 
has  been  at  any  time  since  the  deirres- 
-inn  set  in.    Prices  remain  unchanged. 


BSRMINCHAM. 

!  (From  Our  Own  CoRREsroNDENT.'i 
,!  There  have  been  a  series  of  meetings  in 
[Birmingham  in  connection  with  the 
[jH-oposal  of  the  Engineering  and  National 
jj'lmployers'  Federation  to  reduce  the  wages 
3f  boys  and  youths  in  the  engineering 
,:rade.  There  was  an  important  conference 
pn  Tuesday  in  last  week. 

Tbe  employers,  in  statin^-  their  case, 
called  attention  to  tbe  fact  that  since  the 
schedule  was  agreed  noon  in  ]NT  irr  li  last 
^labourers  had  had  a  reduction  of  13s.  per 
week  and  craftsmen  of  IGs.  weeklv._  and 
that  during  that  period  the  cost  of  living 
had  gone  down  from  141  io  93. 
I  Alderman  P.  Bower  was  the  chief 
Spokesman  on  behalf  of  the  fifteen  trade 
[anions  concerned,  and  he  said  the  March 
freductions  represented  an  average  of  21 A 
ber  cent,  and  the  Midland  employers  had 
Ibe  benefit  of  this  reduction  some  con- 
I'iderable  time  before  it  became  general  in 
(■  he  various  areas. 

'  After  a  somewhat  heated  conference, 
f'^tending  over  two  hours,  the  parties 
-enarated,  there  being  a  deadlock.  The 
■  ■mplnvers  would  not  issue  anv  statement 
'■|;r  nublication.  but  Aldennan  Bower 
i  ranklv  said  "  W^  have  failed  to  agree. 


The  .uuiou.s  have  now  to  consider-  further 
action." 

There  was  also  recently  a  conference  in 
Ijirniinglmm  between  the  employers  in  the 
mil  and  bolt  trade  and  the  re^jresentatives 
of  the  Workeis'  Union  and  the  National 
Lnion  of  (ieneral  Workers.  It  is  under- 
stood that  in  place  of  the  present  operating- 
piece  prices — which  stand  at  22 i  and  2G'G 
— the  employers'  first  offer  was  a  con- 
solidation of  80  per  cent..  After  a  long- 
discussion,  the  emploj^ers  came  forward 
with  an  otter,  which  was  final  on  their  part, 
of  cS5  per  cent.  It  seems  likely  that  this 
will  be  accepted;  if  it  is,  it  means  a  reduc- 
tion of  from  2s.  to  5s.  per  week. 

There  is  still  no  relief  in  the  matter  of 
unemployment;  indeed,  the  figures  become 
wi;i<e  lather  than  better.  From  several 
iii! jmii aiil  members  of  the  engineering 
iniiustry  I  liear  that  practically  no  orders 
of  inijiurtance  are  coming  along,  on  the 
grovind  that  rates  quoted  are  still  consider- 
ably too  high;  hence  the  anxiety  to  get 
them  down. 

Tliere  has  been  a  steady  reduction  of 
the  (ieinum  and  especially  the  Belgian 
competition  in  pig  iron  and  other  raw 
materials.  Last  week  a  prominent 
Birming^liam  merchant  actually  quoted  a 
Belgian  buyer  for  a  substantial  tonnage  of 
English  billets,  as  he  wanted  to  execute  a 
foreign  order  for  steel,  and  the  Belgian 
mills  could  not  satisfy  his  reeiuirements. 
That,  at  any  rate,  is  a  hopeful  sign. 

Midland  fi:'ms  say  that  the  comparative 
cheai>ness  of  Scotch  steel  is  hindering 
them  from  obtaining  ordei's  which  might 
otherwise  come  their  way. 

There  was  an  important  meeting  of  the 
Birmingham  creditors  of  Austin  Motors 
Ltd.  last  week.  They  took  strong  excep- 
tion to  the  proposed  appointment  of  a  staff 
at  a  big-  figiire  and  a  share  of  the  profits. 
The  contention  is  that  the  present  staff  is 
big  enough  to  carry  on  the  business  in  the 
piesent  state  of  trade. 

There  was  an  important  meeting  of  the 
-Management  Committee  of  the  Engineer- 
ing and  National  Employers'  Federation  at 
the  Grand  Hotel,  Birmingham,  on  Monday 
last,  and  it  was  followed  by  a  general  meet- 
ing, which  was  largely  attended.  Th.e 
proceedings  were  private,  but  I  gather  that 
many  im]>ortant  matters  came  np  for 
consideration. 


SOUTH  STAFFORDSmRE  AND 
WORCESTERSHIRE. 

(From  Our  Oavn  Correspondent.) 

The  most  important  development  in  the 
iron  and  steel  situation  in  this  district  on 
the  week  is  the>  improvement  in  the  pig  iron 
department.  Alfred  Hickman  Ltd., 
Springvale,  Bilston,  have  decided  to  place 
another  bla.st  furnace  in  commission.  As 
one  of  the  three  furnaces  already  in  blast 
has  been  temporarily  damped  down  this 
additional  furnace  will  not  for  the  moment 
affect  the  finn's  output  of  pig  iron.  In  a 
week.  Demand,  too, 'has  brightened  up  con- 
a  battery  of  four  furnaces  in  active 
operation. 

Coke  quotations  are  now_.  however, 
becoming-  easier  though  the  railway  rates 
for  carriage  still  tell  heavily  against  the 
district.  Offers  of  coke  at  17s.  6d.  per 
ton  at  ovens  have  been  received  here  this 


week.  Demand,  too,  has  brightened  up  con- 
siderably and  several  large  orders  have 
lie  en  placed. 

Nearly  all  makers  of  pig  iron  this  week 
report  improved  business,  among  which  is 
a  fair  j)roportion  of  foreign  contracts. 

Engjneering-  business  makes  a  very  slow 
recovery,  and  constructicnal  engineering 
is  decidedly  slow.  The  few  order's  forth- 
coming represent  very  small  tonnages, 
which  in  normal  times  would  hardly  be 
entertained  by  large  concerns.  The  local 
engineers  in  this  line  find  themselves  at  a 
great  disadvantage,  particularly  in  com- 
petition with  Scotland,  where  constiiic- 
tional  steel  can  be  bought  at  prices 
ranging  fi  om  15s.  to  £1  below  those  quoted 
locally. 

The  challenge  which  has  been  thrown 
down  to  the  Staffordshire  bar  iron  trade  by 
the  offer  of  Lauca.shire  bars  for  nut  and 
bolt  manufacture  at  £11  15s.  delivered 
Darlaston,  to  which  I  gave  prominence  in 
my  letter  last  week,  has  been  taken  up,  and 
it  is  reported  that  local  makers  are  offering 
at  £11  10s.  However,  there  is  no  demand 
worth  consideration,  and  manufacturers  of 
finished  iron  in  this  district  declare  they 
liave  never  known  busine.S's  so  thoroughly 
bad.  No  fresh  declaration  is  forthcoming 
with  legard  to  the  standard  price  for  manu- 
factured iron,  and  £10  for  best  and  £13 
for  crown  bars  still  stands.  Makers  of  the 
fornuM-  arc  working  about  half  time  for 
•wagon  building  and  cei'tain  constructive 
requirements,  with  a  little  engineei-ing 
business.  lire  galvanised  sheet  market 
remains  much  as  last  week.  Belgian 
([uotations  for  nut  and  bolt  bars  have 
become  still  hi"-hor,  £10  being  the  price 
now  asked  for  this  material. 


BRISTOL. 

(From  Our  Own  CoRRKSPONnENT.) 

In  a  small  measure  there  appears  to  be 
nu)re  (-onfidence  since  the  opening  of  the 
new  year  which  may  lead  to  improvenrent 
of  trade  on  a  larger  scale  in  the  future. 
One  hears  of  enterprising  firms  extending- 
tlieir  plant  and  others  arranging  for  the 
introduction  of  specialities  which  will 
benefit  engineering.  Some  industrial 
experts  are  of  opinion  that  trade  revival  is 
gradually  assuming  definite  form,  and 
that  more  attention  is  being  paid  to 
relatively  unimportant  matters  than  for  a 
considerable  time  past. 

The  suspension  of  certain  local  schemes 
of  works  of  public  utility  have  caused 
some  disappointment  and  criticism  by  local 
authorities.  So  far,  the  scheme  for  creat- 
ing-  a  Lo\ver  Severn  Electricity  district  has 
not  materialised.  Bristol  would  liaye  been 
the  centre  of  that  scheme  for  linking  up 
electrical  undertakings,  and  it  was  sug- 
gested that  it  would  co-ordinate  and 
cheapen  supplies  chiefly  for  power.  The 
Severn  barrage  was  a  great  engineering 
scheme,  and  that,  too,  has  been  held  over. 

The  Bristol  Coi'poi'ation  still  have  under 
consideration  the  ouestion  of  consent  to  the 
promotion  in  Parliament,  in  the  ensuing 
session,  of  a  Bill  to  empower  the  corpora- 
tion to  construct  and  work  railless  traction 
on  the  new  low-level  ro^d  to  Avon- 
mouth.  After  an  hour's  discussion  at  a 
recent  meeting  of  the  Citv  Council  it  wa<^ 
unanimously  decided  to  adopt  the  proposal 
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of  tile  Low-level  Road  Cominittee  to  take 
a  poll  of  the  city  if  tliouglit  expedient.  A 
]jroiniuent  engiueeii'  in  the  city  has 
expressed  tlie  view  that  as  to  the  best  and 
most  economical  foam  of  traction  over  tli© 
road  there  are  great  differences  of  opinion, 
even  among  experts.  Before  the  City 
Council  it  Av;i>  -^i;lted  that  one  of  the  main 
considerations  \ov  the  previous  adoption  hy 
the  council  of  ihe  proijosal  to  provide  rail- 
less  traction  in  lieu  of  tlie  tramroad  along 
the  low-level  load  was  thati  it  was  found 
to  be  a  much  cheaper  form  of  traction  to 
construct  and  gave  additional  road  space. 
The  Bill  has  been  drawn  in  such  a  way  that 
when  it  is  passed  into  law  the  council  Nvill 
have  the  opportunity  of  finally  deciding 
M  hicli  kind  of  traction  they  will  adopt.  If 
that  part  of  the  present  scheme  is  defeated 
it  will  mean  that  the  council  will  only 
possess  the  power  to  construct  a  tramroad 
along  the  actual  site  of  the  low-level 
read  and  nu  further,  and  would  be 
possessed  of  an  incomplete  scheme ; 
further,  they  would  be  in  a  position  nf  not 
having  fulfilled  their  undertaking.  It  the 
Bill  passed  tliey  would  be  able  to  adopt 
eitlier  kind  of  traction,  and  would  be 
possessed  of  a  complete  scheme. 

The  Council  of  the  Bristol  Chamber  of 
Commerce  at  their  meeting  on  Januaiy  18 
gave  their  support  to  a  resolution,  adopted 
at  the  instance  of  Birmingham  at  the 
quarterly  meeting  of  the  Association  of 
British  Cliambers  of  Commerce  on  the 
previons  day,  opposing  Clause  4  of  the 
IS^orth-Western  and  Midland  Railwav 
Group  (Road  Transport)  Bill,  _  which 
proposes  to  confer  power  on  certain  rail- 
way companies  to  provide,  own,  work  and 
use  road  vehicles  to  be  drawn  or  moved  by 
animal  power,  or  electrical  or  any  other 
mechanical  power  for  the  purpose  of  con- 
veying merchandise  and  passengers  and 
tbeii'  luggage.  An  action  which  might  be 
deemed  necessary  to  take  to  advance  this 
opinion  was  left  to  the  decision  of  the 
Railway  and  Canals  Committee,  Vho  were 
also  asked  to  take  into  consideration  tlie 
question  of  general  reduction  in  lailway 
vate-  and  charges. 


GLASGOW. 

(From  Oik  Own  Coekbsponuent.) 
Theie  is  still  an  absence  of  any  life  in 
West  of  Scotland  industries,  and  instead 
of  decreasing,  unemployment  is,  if  any- 
thing, more  acute  since  the  new  year. 
Quite  a  number  of  firms  who  were  able  to 
keep  going  until  the  end  of  the  year  have 
now  found  it  essential  to  curtail  their 
working  hours.  This,  however,  may  only  be 
a  temporary  phase  before  a  definite  trade 
improvement  sets  in.  Meantime,  reports 
from  local  engineering  trades  indicate  that 
new  business  is  as  hard  to  get  as  ever,  and 
the  tendency  on  the  part  of  buyers  seems 
to  be  to  liold  off  pending  the  result  of  the 
latest  wages  conference.  Structural 
engineers  report  the  consummation  of 
several  im])ortant  schemes  for  new  works 
and  extensions  to  existing  premises,  and 
big  contracts  have  been  secured  for  struc- 
tural steel  work  abroad.  The  motor  trade 
has  improved  during  tlie  last  few  months, 
and  will  doubtless  benefit  bv  the  big  show 
which  opens  in  the  Kelvin  Hall.  Glasgow, 
next  week.  The  proposed  mid-ScotlanrI 
Canal  has  again  been  raised  with  Ihe  object 


of  providing  work  for  the  unemployed. 
Tlie  lioch  Lomond  route  has  been  pro- 
nounced impracticable,  so  that  when  the 
scheme  is  undertaken  the  sea  route  will  be 
chosen. 

.Vithough  there  are  no  important 
dcvelopmeuis  in  the  West  of  Scotland  iron 
and  steel  trades,  the  conditions  are 
improving  with  falling  prices,  and  the 
orders  booked  are  for  larger  quantities  than 
lias  been  the  case  fur  .six  months. 

The  ship-])late  demand  is  still  low,  and 
low  prices  will  have  litth'  effect  on  this,  for 
the  reason  that  until  new  sliips  are  ordered 
shipyards  will  be  on  the  "haml-to-mouth" 
piinciple.  No.  3  grade  Scotch  pig  iron  is 
now  on  offer  at  £G  per  ton,  and  the  number 
of  blasi  furnaces  in  operation  is  eight.  The 
supply  of  Belgian  pig  iron,  which  was  very 
comnion  here  during  the  latter  ]iart  of  last 
year,  has  fallen  off  considerably,  thus 
giving  local  ironmasters  muie  rliance. 

In  the  machine  tool  trade  tliere  is  very 
lutle  to  report  exce])t  that  buyers  are  now 
inclined  to  consider  new  plant  on  a  modi- 
fied scale  at  tlie  low  prices  quoted  for  stock 
machines. 

Lathes  are  a  glut  on  the  market  except 
the  heavier  designs;  li<.-hi  radial  diilling 
and  tapping  machines  and  the  plain  (iin. 
ladial  on  a  sbort  basejilate  and  with  three 
feeds  and  three  speeds  are  frequenth" 
en(|uired  for  by  structural  engineers. 

'Milling  machines  are  occasionally  asked 
foi-  on  the  Clyde,  ami  light  liorizontal 
drilling  and  tajvping  machines  with  low- 
liase  plate  and  revolving  work-table. 


CARDIFF. 

(Fkom  Ouh.  Own  Co-respondent.) 

Despite  the  best  efforts  of  those  con- 
cerned, only  very  occasional  and  often  very 
small  shiprepair  jobs  have  come  to  South 
Wales  Dry  Docks  recently,  whilst  many 
vessels  calling  at  the  ports  liave  taken  on 
hunkers  and  gone  abroad  for  such  repairs 
as  they  needed. 

An  encouraging  factor  is  the  announce- 
ment that  a  new  dry  dock  710  ft.  long  and 
of  sutticient  breadth  to  accommodate  the 
largest  vessels  using  the  Bristol  Channel 
is  to  be  started  almost  immediately  at 
Swansea.  Negotiations  have  been  going 
on  for  some  time  past  between  the  Jarrow 
Shi|)ilmilding  Co.  and  the  Commissioners 
foi  the  Port  with  the  present  satisfactory 
results.  At  tlie  same  time  also  the  com- 
pany have  retained  another  site  alongside 
the  present  one,  for  a  dry  dock  (iOOft.  in 
length.  These  two  sites  are  situated  in  the 
King's  Dock,  and  it  is  estimated  that  the 
one  dock  will  cost  about  i'aOO.OOO  to 
.£400,000  to  build  and  take  about  two 
years,  finding  work  for  a  large  number  of 
men. 

There  are  in  Wales  many  pai-ts  that  are 
(luite  un.served  by  any  railway,  and  jusf  as 
the  proposed  new  Gower  line  will  open  u{) 
the  Gower  Peninsula,  so  now  it  is  jiroposed 
that  a  line  s'hould  be  constructed  from 
Lamiieter  to  Llandilo. 


UNITED  STATES  OF  AMERICA. 

(From  Our  Own  Correspondent.) 
Henry  Ford  has  another  rival  for  the 
control   of  the  Government   nitrate  and 
water-power  jirojects   at    Mussel  Shoals, 
Ala,     This  week,  the  Secretar.y  of  War 


has  received  an  ofi'er  from  the  president  of 
the  Newport  Shipbuilding  Co.,  who 
guarantees  to  complete  the  plant  foi 
;i(J,000,OO()  dols.,  and  to  employ  the  com- 
pleted works  solely  in  the  production  of 
nitrates.  He  will  also  bear  the  expense  of 
upkeep  and  sell  the  output  at  prices  to  he 
fixed  by  tht^  Secietaiy  of  Agricultme.  He 
also  undeilakes  to  fciin  a  company  to  be 
managed  by  seven  directors,  two  of  the 
number  io  be  named  by  the  Government. 
He  fuitlier  promises  to  complete  the  con- 
strudicjii  within  four  years,  and  to  begin] 
tlie  operation  of  at  least  one  nitrate  plant] 
within  one  year  from  the  date  he  is  given 
possession  of  the  property. 

Interest  in  hydro-electric  power  is 
world-wide,  as  may  be  gathered  from  the 
following  paragiapli  which  occurs  in  the 
course  of  an  article  dealing  with  an  offer- 
ing of  40,()00.(U)0  dols.  worth  of  securities 
of  the  Dutch  East  Indies  Government  in 
the  New  York  market.  The  article  wa> 
prepared  and  published  by  the  Guaranty 
Trust  Co.  of  New  York.  The  excerpt 
leads:  "The  water  power  of  the  Dutch 
East  Indies  i.s  an  asset  of  great  potential 
woi  th.  In  1!)10  the  Gcvernmenl  began  tc 
take  active  interest  in  the  development  oi 
these  resources.  The  original  intentioi. 
was  to  suppl^•  electric  power  for  the  statei 
owned  railways  and  tramways,  but  tluj 
scope  of  the  project  has  now  extondiJ 
beyond  these  limits.  The  Governmen 
has  already  investigated  sources  of  watt- 
liinver  with  an  aggregate  of  o\\- 
1.500,000  h.p.,  and  a  number  of  hydro 
electric  enterprises  have  been  established.' 


Because  it  is  planned  to  give  the  wor , 
of    reconditioning  the  Leviathian    to  | 
])rivate    shipyard,    a    Congressman  froi 
^fassachusetts    has   complained    that  b 
allowing  the  work  to  be  done  at  the  Bosto 
navy  j-ard  a  million  dollars  could  be  save 
to  the  taxpayer.    I  mention  this  becaui 
of  the  unusual  offer  of  the  workers  at  t 
navy  yard  who  have  voted  to  set  aside 
portion  of  their  wages  to  create  a  fund  ' 
guarantee  that  the  cost  of  the  work  won 
not  exceed  the  estimate. 


In  the  motor  field  the  average  oiiinic 
is  that  recovery  will  be  slow,  acc-onij;aui( 
by  more  cutting  of  ])rices  in  an  effort 
increase  output.  In  the  main,  the  pa 
year  has  been  a  lean  one  except  for  a  fe 
Hrnis.  The  total  production  has  been  aboi 
1,502, 000  cars  as  contrasted  wil 
2,203,000  in  1920  and  1,870,000  in  19.1 
It  is  admitted  that  the  most  serious  pro 
leni  of  the  current  year  will  be  the  dispos 
of  used  cars,  as  buying  will  be  to  replai  ' 
old  cars,  instead  of  new  cars  being  soi 
mostly  to  new  owners,  foi-  business  depie 
sion  tends  to  materially  curtail  the  numb 
ill  the  latter  class.  , 


If  judged  bv  two  recent  transaction 
the  steel  trade  is  facing  a  future  anythii 
but  dark.     The  Tones  i^-  Laughlin  ('o.. 
Pittsburg,  lias  arranged  to  purchase  1,0 
acres  of  land  in  the  Calumet  region, 
which    other     steel-making     towns  o 
situated.      The  i-eported  intention  of  t- 
company  is  to  erect  one  of  the  large, 
steel  works  in  the  countrv.    Then,  K, 
there  is  the  news  that  the  Great  Southei 
Steel  Corporation  has  been  chartered,  un*  ? 
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i  the  laws  of  Delaware,  with  an  authorised 
capital  of  ]05.000,00()  dols.,  and  that  it 

I  will  erect  a  plant  at  Birmingham,  Ala.,  at 

i;  a  cost  of  500,000  dels.  The  company  is 
said  to  own  10,000  acres  of  coal  and  ore 

j  lands  in  Etowah  and   adioining-  counties 

I  of  that  State. 


The  first  steel  export  of  any  size  so 
'  far  this  year  is  one  for  13,000  tons  of  rails 
!  from  Japan.  Officials  of  the  United 
J  States  Steel  Corporal  ion,  with  which  the 
!  order  was  placed,  decline  io  give  out  the 
I  selling  pi'ice.  The  home  schedule  for 
I  steel  rails  was  reduced  several  months  ago 
to40  dols.  per  ton,  hut  trade  circles  believe 
ij  that  this  order  was  taken  at  a  less  figure. 

^     The  last  week  of  the  year  was  the  dullest 
ever  experienced  in  the  coal  trade,  accord- 
(  ing    to    accepted    authorities,   who  also 
bemoan  a  dull  year   in   the  bituminous 
division,  with  little  prospect  of  a  busy  year 
i  to  come.    ^luch  lamenting  is  heard  over 
1  the  almost  total  loss  of  export  trade,  the 
a  (  pessimism  spreading  to  the  future.  The 
)»l     greater    number    of     experienced  coal 
I  exporters  voice  the  opinion  that  most  of 
ai     the  trade  will  return  and  remain  in  the 
'lit  ,  hands  of  those  who  held  it  in  the  years 
flt  i  before  1914. 

St)  I   

t    :      Dr.   fl.   M.   Butler,    director    of  the 
x\rizona  Bureau  of  Mines,  has  announced 
that  the  bureau  has  perfected  and  applied 
'  for  patents  on  an  electric  process  for  locat- 
ing- underground  ore  bodies.    Dr.  Butler, 
who  is  also  Dean  of  the  College  of  Mines 
of  the  University  of  Arizona,  indicated  to 
I  a  meeting-  of  the  board  of  reg-ents  of  the 
university  that  the  depth,  size,  and  other 
information  regarding"  concealed  copper  ore 
bodies  could  be  ascertained,  and  that  the 
device  had  been  proved  to  be  accurate  by 
'  tests  in  the  mining  regions  of  Arizona. 

The  machine  tool  business  is  summed 
up  bv  Frank  A.  Scott,  vice-president  of 
,^  I.  the  Warner  &  Swasey  Co.,  of  Cleveland, 
,'j||0.,  thus  :  "Diiring  the  year  1921  the 
^  [  American  machine  tool  industry,  in  com- 
I  mon  with  other  metal  working  industries, 
has  experienced  a  constantly  diminishing 
volume  of  business,  with  ciutailment  of 
j,  production,  decreases  in  the   number  of 
y  M  employees,  reduction  of  wages,  limitation 
^   H  of  advertising  and  sales  expense,  and  all 
I  J  the  phenomena  that  accompany  a  period 
f,  of  depression.      It  is  probable  that  the 
J     industry  as  a  whole  operated  throughout 
I  f  the  year  at  less  than  20  per  cent  of  its 
'    j  productive     capacity.      It     is  equally 
isK  -  P^^^^^I^  ^hat  the  reductions  in  wages  and 
I  j    salaries    in    machine  tool  or<j-anisations 
'  ^  averaged  -30  per  cent.    The  close  of  the 
L  >'  year    finds   machine  tool  manufacturers 
(  with  lars'e  stocks  of  finished  machines ;  n 
:  -omewhat  iTnnroved  market,  as  comn^ired 
with  the  middle  of  the  year,  but  with  a 
dpui^^nd  for  their  nroduct  s+ill  too  small  to 
>  jusfifv    con  tinned    oneration   even  on  a 
,      greatly  reduced  basis." 

(Reutkr's  Engiitoeeing  Service.) 

;  Nfav  Cables  to  Gekmaxy. — Mr. 
'  Maokav,  the  president  of  the  Commercinl 
Cable  Co..  announces  that  undpr  a  contract 
I  with  the  German  Atlantic  Co.  two  new 
[  cables  from  New  York  to  Emden  via  the 


Azores  will  be  laid  and  put  into  operation 
by  October,  1923. 


North  Americax  Siufpixg  News. — 
Two  tankers  were  launched  in  (he  Delaware 
river  district  recently.  The  R.  D. 
Leonard,  built  for  the  Atlantic  Refining 
Co.,  was  launched  at  the  Harlan  plant  of 
the  Bethlehem  Shipbuilding  Co.,  while  the 
Delaware  Sun,  built  for  the  Sun  Oil  Co., 
was  launched  from  the  j'ard  of  the  Sun 
Shipbuilding  Co.  at  Chester,  Pa.  A  con- 
tiact  for  the  construction  of  a  550  ft.  lake 
fieighter  has  been  awarded  hy  the 
Matthews  Steamship  Co.,  Toronto,  to  the 
Port  Arthur  Shipbuilding  Co.  The  Ship 
ping  Board  is  preparing  to  give  the 
American  Relief  Administration  such 
shipping  tonnage  as  may  be  needed  for  the 
transportation  of  grain  to  Russia  after  the 
American  private  owners  have  done  what 
they  can.  The  board  i)lans,  if  necessary, 
to  assign  thirty  7,500  to  12,000  ton  ships 
to  this  work.  The  vessels  will  sail  from 
various  Atlantic  coast  ports,  including 
New  York,  Philadelphia,  Baltimore,  and 
Newport  News  and  the  Gulf  ports. 


AUSTRALIA. 

(Relteu's  Engineering  Service.) 

TiiEliAxnixf;  of  Geismax  Exgineers. — 
The  controveisy  concerning  (he  admission 
to  Australia  of  the  German  engineers  to 
supervise  the  erection  of  briquetting 
machinery  at  the  Morwell  brown  coal 
mines  promises  to  rival  the  famous  argu- 
ment over  the  "six  hatters-'  case"  many 
3'ears  ago.  The  Cornmonweath  Govern- 
ment believes  that  the  briquetting  indus- 
try is  cariied  oii  extensively  in  America, 
and  that  the  reciuiied  engineering  experts 
c^ould  have  been  obtained  from  Ameiica 
instead  of  from  the  ex-enemy  coamtiy. 
Mr.  Lawson,  the  Premier  of  Victoria,  has 
requested  Mr.  Hughes  to  leconsider  his 
decision,  and  the  Victorian  Attorney- 
General  says  it  was  imi^ossible  to  obtain 
the  briquetting  iilaiit  from  any  other 
country  than  Germany,  and  that,  in  the 
meantime,  the  whole  scheme  is  being-  en- 
dangered by  the  Federal  Government's 
action . 


INDIA. 

(Reuter's  Engineering  Service.) 

Engineering  News. — A  company  has 
been  floated  with  a  capital  of  five  lakhs  for 
the  supply  of  electricity  within  the  limits 
of  the  municipality  of  Navasari  (B.B.  & 
C.I.  Railway)  and  the  adjoining  area. 
Engines,  generators,  switchgears,  etc., 
will  be  reciuired.  The  Railway  BoarJ  has 
sanctioned  a  survey  being  carried  out  bv  a 
State  railway  officer  for  a  new  railway  line 
between  Viramgam  on  B.B.  &  C.I.  Rail- 
way and  Barmer  or  any  other  station  on  the 
Jodhpur-Bikaneer  railway  in  order  to 
determine  a  suitable  alignment  for  a  brogd- 
gauge  railway,  which  will  provide  a  direct 
connection  between  Bombay  and  Sindh. 
Tlie  Governn)pn(  of  Bombny  has  apprp'-^d 
the  East  Colaba  reclamation  scheme.  The 
costoif  the  work  will  be  just  over  one  crore 
of  rupees,  but  it  is  considered  that  a  great 
savino-  will  be  effected  if  the  scheme  is 
worked  along  with  the  Back  Bay  reclama- 
tion scheme, 


FRANCE. 

(From  Our  Own  Correspondext.) 

As  the  result  of  negotiations  that  have 
pioceeded  during  the  last  twelve  months, 
it  at  leng'th  appears  probable  that  French 
and  Belgian  metallurgists  will  soon  come 
to  a  mutual  agreement  of  policy  in  regard 
to  expor(  prices.  Such  a  plan,  however, 
is  only  (lie  preliminary  to  a  general  scheme 
which  it  is  hoped  will  envelop  metal 
interests  in  England  and  Luxemburg. 

Meanwhile,  the  home  metal  trades  show 
signs  of  improvement  in  view  of  recent 
developments  connected  with  supplies  of 
industrial  coke  from  Germany.  Kow  that 
the  I'eparation  Commission  has  drawn  up  a 
(juarterly  quota,  it  will  be  far  easier  for 
manufacturers  to  foreishadow  prices  cf  both 
law  materials  and  finished  articles  and, 
therefore,  to  arrange  for  the  lighting  of 
further  furnaces. 

Owing  to  the  price  of  German  coke 
lising,  it  is  probable  that  the  average  pig 
iron  market  rate  will  become  steady  at 
l''c.250  per  (on,  this  being-  asked  at  present 
by  many  producers,  although  the  general 
rate  is  'still  between  Fc.230  and  Fc.240. 
Hemadte  producers  are  lo(h  to  change 
their  tariff,  which  remains  at  Fc.400  at 
works,  (hough  the  English  product 
delivered  at  port  repres^ents  Fc.290  c.i.f. 
Antwerp  or  Ghent.  French  production 
is  small  enough  for  makers  to  be  satis-fied 
with  (he  business  done  in  the  Rhone 
valley  and  other  districts  where  railway 
freight  causes  their  prices  still  to  exceed 
the  English.  Despite  the  rise  in  coke,  it 
is  unlikely  for  some  weeks  that  joists  will 
be  sold  at  more  than  Fc.475  (which  has 
been  the  prevailing  rate  since  last  May)  en 
account  of  (he  preference  being  .shown  for 
concrete  construction. 

British  competiiion  has  not  yet  upset  the 
sheet  and  plate  comptoir,  which  has 
reduced  the  ditterence  between  the  basic 
rates  of  fine  and  medium  thicknesses, 
raising-  the  latter  to  Fc.820  per  ton,  and 
maintaining  the  former  at  Fc. 1,050.  The 
demand  for  heavy  plates  at  ]-\-.710  is  still 
increasing. 

Condary  (o  assertions  in  certain  Press 
oigans,  the  French  Government  has  not 
found  the  Lipkowsky  goods  train  brake 
more  satisfactory  than  its  competitors.  It 
is  announced  that  further  tests  are  to  take 
place  at  Villeneuve-Saint-Georges,  on  the 
P.L.M.  line,  in  the  course  of  this  month. 
Owing  to  the  false  rumours  spread,  the 
shares  of  Lipkowsky  manufacturers  have 
fluctuated  violently  on  the  Stock 
Exchange.  Any  readers  interested  in 
these  holdings  should  be  warned  that  the 
decision  of  the  Allied  Commission  is  very 
uncertain,  particularly  in  view  of  the 
fact  that  the  German  Kunze  Knorr  type  of 
brake  is  already  installed  or  about  to  be 
installed  in  all  the  principal  countries  of 
Eastern  Europe. 

According  to  a  dispatch  from  Rio 
.Tan<^iro.  tlie  tenders  made  las+Otober  to 
the  Paulista  railwav  for  the  snpply  of  180 
goods  trucks  were  24  in  number.  It  will 
be  recalled  that  the  offer  of  the  Se  Beln-e  de 
Materiel  de  Chemins  de  Fer,  of  La 
Crovere.  was  su<"f"epsful. 

The  Soviet  Government,  accordin<7  to 
U^^sine,  has  entered  into  neszotiations 
with  Ci-eusot  for  the  rebuilding  of  Russian 
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national  buildings  wliicli  ^eie  destroyed 
during-  the  war  or  the  revolutions.  It  is 
believed  that  the  proposal  has  been 
accepted  by  tbe  French  firm  with  tlie 
proviso  that  work  shall  start  first  in  the 
cejitral  provinces,  where  iron  necessary 
shall  be  provided  trcni  the  Donetz  mines 
after  thev  have  been  restored  to  their 
original  Fi'ench  and  Belg-ian  owners.  The 
Soviet  Government  has,  it  appears,  agreed 
to  this,  and  guarantees  the  shareholders  of 
the  combine  organised  by  Creusot  full 
immunity  from  possible  requisition  orders 
of  the  future,  while  promising  that  coal 
mines  formerly  held  by  the  French  shall 
also  be  handed  over. 

(Eeuter's  Engineering  Service.) 
Lorraine  Iron  and  Steel  iNnrsxRY. — 
The  Journal  I  ii  dust  rid  I  e  learns  from  Metz 
that  arrivals  .of  coke  for  the  iron  and  steel 
industry  show  a  considerable  improve- 
ment, although  still  very  vaiialle  and  in- 
sufficient. The  average  duiing  the  past 
five  davs  for  the  Moselle  region  has  been 
5.000  ions  daily.  A  certain  numbei  of 
blast  furnaces  have  been  relighted,  and 
the  situation  is  the  same  as  at  the  middle 
of  December,  when  24  furnaces  out  of  GO 
in  the  Moselle  region  were  in  operation. 


ELECTRIC  WELDING  OF  STEEL 
STRUCTURES. 

The  generally  good  results  now  obtained 
by  properly  conducted  methods  of  electric 
arc  welding  sliowed  that  the  process  was 
more  reliable  than  some  of  the  usei-s  dared 
to  hope.  A  very  large  number  of  tests  of 
welds  in  structural  mild  steel  have  been 
made  bv  various  independent  bodies,  said 
Major  "  James  Caldwell,  M.Inst.C.E., 
before  the  South  Wales  branch  of  the 
Institution  oi  Mechanical  Engineers,  with 
the  result  that  these  welds  are  shown  to 
have  a  tensile  strength  isensibly  equal  to 
that  of  the  steel  itself,  and  that  the  work 
of  a  competent  weldei'  can  be  depended 
upon  for  uniformity. 

Grenerally,  a  welded  test-piece  tested  to 
breakiiig  uiuler  tension  breaks  outside  the 
weld  itself,  i.e.,  the  weld  metal  is  slightly 
stronger  in  tension  than  the  mild  steel 
welded.  This  does  not  mean,  as  is  some- 
times suggested,  that  the  original  metal 
is  weakened  by  the  heatmg  adjacent  to 
the  weld,  as  the  breaking  stress  is  as  high 
as  that  O'f  an  unwelded  specimen.  The 
weld  metal  itself  is  somewhat  less  ductile 
than  the  original  metal,  and  has  leiss 
elongation  and  reduction  of  area  for  the 
same  breaking  stress. 

Tbis  lower  ductility  is  also  shown  under 
bending  tests;  the  weld  metal  begins  to 
fail  at  a  smaller  curvature  or  angle  of 
bending  than  mild  steel.  Alternating 
and  impact  tests  give  good  figures,  and 
the  elastic  modidus  of  the  weld  metal  is 
sensibly  the  same  as  that  of  mild  steel. 
Given  these  factors,  it  is,  therefore,  pos- 
sible to  design  steel  structures  having 
welded  joints  with  as  much  confidence  as 
with  riveted  joints. 

In  similiar  structures  the  cost  of  arc- 
vveldinr;-  is  decidedly  lower  than  the  cost 
if  riveting,  and  the  time  taken  in  erection 
also  less.    The  operations  are  fewer. 


SWEDEN. 

(Reuter's  Engineering  Sebvice.) 

Mechanical  WoRKSnors'  Association. 
— The  Mechanical  Workshops'  Association 
announces  that  the  number  of  hands 
employed  at  workshops  belonging  to  the 
association  on  January  ]  was  27,000 
compared  with  60,000  in  September,  1920. 
'1  he  sliipyaid  industry  has  been  hardest  hit 
by  the  jirevailing  conditions,  the  numbei' 
of  workers  having  Ijeen  reduced  by  G3  per 
cent  to  4,069.  The  reduction  in  the  elec- 
trical industry  amounts  to  47  percent,  and 
in  other  industries  belonging  to  the  asso- 
ciation to  54  per  cent. 


I92;j,  1924  and  1925.  The  transport  of 
locomotives  to  Russia  is  now  chiefly 
effected  by  sea,  the  locomotives  being 
taken  on  board  an  ex-German  cruiser  at 
Ijandskrona.  It  is  proposed  to  build  a 
a  port  near  tlie  workshops,  which  are  also 
being  enlarged.  This  mass  production  of 
locomotives  in  Sweden,  it  is  hoped,  will 
give  the  industry  better  chances  against 
foreign  competition  in  future. 


GERMANY. 


Locomotives  for  Russia. — Svcns/i 
Ilandelstidii  i n  i/en  leams  that  the  locoino- 
lives  for  Russia  under  construction  by 
Nydquist  och  Holm  at  Trollhaettan  are 
being  built  according  to  an  improved  type, 
which  is  on  the  whole  in  conformity  with 
the  regulations  of  the  Prussian  State  rail- 
ways, but  of  a  somewhat  better  quality. 
Fifty  locomotives  have  been  delivered 
according  to  contract  during  1921,  200  will 
be  delivered  in  the  course  of  the  present 
year,  and  250  during  each  of  the  years 


(Rettter's  Engineebing  Service.)  , 

New  Rustproof  Paint. — According 
to  Schifbau  the  rustpioof  i>aint  works, 
Frischauer  &  Co.,  of  Asgeig,  Stuttgart, 
have  placed  on  the  mai  Uet  a  new  lustproof 
paint  called  Hammeischlag-farbe.  The 
paint  is  free  from  resin,  benzine  and 
benzol,  and  icontains  about  40  per 
cent  of  pure  linseed  oil,  which 
renders  it  very  elastic  and  watei-- 
pioof.  A  large  jiercentage  of  alu- 
minium is  mixed  with  the  paint,  which 
attracts  the  destrnctive  ])roperties  oi  the 
air  to  itself  and  forms  an  oxidation  pro- 
duct which  covers  the  iron  with  a  protec- 
tive layer. 


and  the  whole  work  simpler.  The  trans- 
port of  the  material  to  the  place  of  erec- 
tion is  also  facilitated.  The  members  of  a 
roof  truss  or  girder  can  be  cut  to  a  leng'th 
by  the  steelworks,  sent  to  the  site  bundled 
or  loose,  as  maj'^  be  convenient,  and  laid 
out  on  the  floor  to  proper  marks  or  to  a 
simple  jig.  The  ends  of  the  bars  have  to 
be  chamfered,  veed,  or  cleansed  before 
laying  out,  and  are  then  ready  for  the 
welder.  The  actual  welding  takes  less 
time  than  riveting,  and  fewer  men. 

Some  examples  of  work  done  will, 
j)erhaps,  be  of  more  interest  than  these 
general  considerations.  Roof  trusses  of 
14  ft.  span  have  been  used  for  the  horse 
show  stabling  at  Glympia  since  1920.  The 
order  was  received  on  April  27,  the  iron 
was  available  in  London,  it  was  cut  to 
length,  assembled  in  a  jig  and  welded  up 
into  trusses.  It  was  found  that  two 
Welders  and  four  labourers  could  turn  out 
ten  of  these  trusses  per  day.  The  work 
inchxded  the  welding-on  of  clips  foiAvooden 
l)uilins  and  seating  plates  on  the  to])  of 
the  I  stanchions.  The  whole  of  the  iron- 
work— 68  trusses  and  I'-iO  stanchions — was 
ready  for  erection  on  site  on  May  5.  The 
roof  covered  an  area  of  about  9,000  scjuare 
feet.  A  bigger  example  is  a  workshop 
roof  in  Brooklyn,  made  up  of  bowstring 
lattice  trusses  of  the  Felenceau  type,  with 
a  span  of  45  ft.  The  upper  and  lowej- 
members  are  of  T's  5  in.  by  4in.  by  §  in., 
and  the  lattice  bars  of  angles  of  3  in.  by 
2  in.  by  i  in.  These  were  welded  u]) 
without  gusset  jjlates,  and  on  erection 
welded  to  seating  ])lales  on  the  sup])orting 
stanchions.  Purlins  of  10  in.  channel  iron 
are  welded  to  the  up])er  members.  I'ach 
truss  had  to  carry  <S00  square  feet  of 
roofing,  weighing  40  lb.  per  sfjuare.  foot. 
I'iiey  were  tested  by  a  deadweigbt  load  of 
three  times  this  amount — i.e.,  120  lb.  per 
square  foot,  or  48  short  tons  (42'8  Fiiglish 
tons)  per  truss.  This  load  was  kept  on  for 
two  days,  and  ])roduced  no  i)ermanent  set 


whatever.  This  shows  a  greater  rigidit;, 
than  found  in  riveted  structures  of  similar 
character,  which  always  show  a  little 
deformation  due  to  slip,  etc.,  in  the  riveted 
joints  after  a  heavy  test  load.  This  slip 
deflection  under  test  is  not  calculable, 
whereas  the  welded  structure  will  not  show 
permanent  set  until  the  elastic  limit  ot 
some  of  the  members  is  exceeded.  In  iln> 
building  brackets  were  welded  to  the 
stanchions  to  carry  a  five-ton  travelling 
crane.  The  whole  structure  was  specially 
tested  by  the  New  York  City  Buildingi 
Department,  the  plans  having  been  jiassedl 
subject  to  the  tests  being  satisfactory,  in 
view  of  the  novelty  of  the  method.  The 
official  report  lays  stress  on  the  superioi 
rigidity  shown  as  compared  with  similai 
riveted  structures. 


SAFETY    FIRST   IN  INDUSTRY. 

The  third  annual  general  meeting  of  tiie  Brilislj 
Industrial  "Safety  First"  Association  was  iield  in 
the  Caxton  Hall,  Westminster,  S.W.I,  on  IMonday. 
January  16,  1922.  '  1 

Lord  LeverJiulme,  in  moving  the  adoption  of  th« 
report,  said  he  regarded  at  as  most  satisfactory. 
Not  only  ought  the  movement  to  be  supjiorted  on. 
humanitarian  grounds,  hut  nuially  on  the  grounds 
of  the  efficiency  of  the  iindc  and"  ennimerce  of  flit 
country.  Every  man  injured  at  his  work  had  ti 
he  replaced,  very  likely  hy  a  le.ss  efficient  man.  Hi 
believed  that  if  employers  had  records  taken  fri^n, 
their  books  of  the  loss  caused  by  iiiefficiencv,  result! 
iiig  from  accidents,  so  far  from  their  associatioi 
having  to  issue  appeals  for  members,  it  would  b 
in  the  position  of  some  clubs  tliat  were  unable  t- 
accommodate  all  those  who  wished  to  come  in.  J\ 
full  investigation  of  an  accident  invariablv  showei 
that  sonie  very  simple  training  of  the  m'ember  c 
the  staff  would  have  prevented  it.  Education,'! 
work  mu.st  be  undertaken,  and  he  felt  if  thev  couM 
only  make  their  appeal  effective  tliey  would  liavi| 
the  cordial  co-operation  and  the  "  help-  thouc ' 
tjmes  w^ie  bad-of  every  trade  unionist  in  the  kiiu; 
doin  The  movement  ought  to  appeal  with  forcj 
to  the  employee,  who.  i„  the  case  of  acciden 
nnt  onlv  sufle.-ed  l,lms,.!f  hui  caused  suffering  ti 
ms  wife  and  children. 

The  report  was  afterwards  unanimouslv  carrie. 

On  the  motion  of  Sir  Archibald  Deiinv  Lo.| 
Lcverhulme  was  re-elected  president  of  tlie'associl 
tK)n. 
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Boiler  and  Furnace  Economy, 


Increasing  the  Efficiency  by  Adding  to 
Height  of  Boiler. 

lu  desiguiug-  a  boiler  for  use  without  an 
ecouomii^er  additional  efficiency  may  be 
secured  by  adding-  to  tihe  height  of  the 
boiler.  Adding  to  the  height  of  the  boiler 
so  as  to  increase  it  from,  say,  14  tubes 
high  to"  20  tubes  high,  will  lesult  in  a 
considerable  increase  in  ecciency  biU 
little  increase  in  the  draft  loss.  In 
many  instances  the  higher  boilers 
may  be  operated  with  natural  draft 
at  the  desired  capacity,  thereby 
eliminating-  the  added  complication  of  tlie 
induced-draft  apparatus  that  would  be 
required  for  ecunomisers.  Of  course,  it 
would  be  impossible  to  operatei  a  high 
boiler  of  the  sort  with  natural  draft  at 
as  high  a  percentage  of  rating  as  a  lower 
boiler,  as  the  flue-gas  temperature  at  a 
given  i-ating  would  be  considerably  lower 
than  with  the  lower  boiler,  and  this  would 
reduce  the  amount  of  draft  available  fioni 
the  stack. 

i  An    Individual    Economiser    for  Each 
Boiler. 

It  is  bacouiing  more  general  practice  to 
use  an  individual  economiser  for  each 
boiler  and  not  to  instal  connections  for 
bye-passing  the  flue  gases  around  the 
economiser.  A  bye-jiass  connection  as  a 
rule  allows  some  leakage  of  the  hot  gases 
around  the  economiser  and  causes  a  con- 
tinual loss  of  efficiency.  Omitting  the 
bye-pass  connections  is  also  advantageous 
in  simplifying  the  operation  and  lessening 
the  chance  of  trouble  with  the 
economisers. 

The  efficiency  obtainable  froaii  the 
boilers  is  not  t'he  only  factor  that  governs 
t'he  efficiency  of  the  plaiit  as  a  whole, 
especially  under  variable  load  conditions. 
The  vaiiation  in  the  load  must  uatuially 
be  taken  care  of  either'  by  ojieiating  the 
boilers  at  widely  varying  capacities  or  by 
carrying  banked  boilers  which  aie  cut  in 
at  the  time  of  the  peak  loads.  It  can  be 
i-eadily  appreciated  that  should  the  boilers 
at  a  plant  be  limited  to  a  capacity  of  200 
per  cent  of  rating,  ,a  greater  number  of 
boilers  would  have  to  be  held  in  reserve  for 
cutting  in  during  the  peak-load  interval 
than  were  it  possible  to  operate  the 
boilers  at  the  peak-load  intervals  at  300 
or  400  per  cent  of  rating.  By  ananging 
to'  operate  the  boilers  at  300  lo  400  per 
cent  of  rating  they  would  ordinarily  not 
give  as  high  an  efficiencv  at  the  lower 
ratings  us  the  boilers  having-  s(i)ker,^ 
especially  fitted  for  operating  at  the  lower 
ratirigs,  but  when  it  comes  to  the 
efficiency  of  a  plant  as  a  wihole,  a  better- 
efficiency  would  ordinarily  be  secirred  by 
the  use  of  boilers  capable  of  being  operated 
at  the  higher  ratings  even  though  these 
boilers  might  be.  say,  2  per  cent  less 
efficient  at  a  given  rating  than  the  boilers 
having  a  more  limited  capacity. 


*  Presented  at-  the  annual  meeting,  New  York. 
I     December,    1921,    of    the    American    Society  of 
^Mechanical  Eno;ineei's.  '" 


By  D.  8.  JACOBUS,  Nbav  York,  N.Y. 

The  Most  Economical  Rating  at  Which  to 
Operate  a  Boiler. 

A  question  often  arises  as  to  w-hat  is  the 
most  ecoiromical  capacitj^  or  ratirrg-  at 
which  a  boiler  should  be  run.  Where 
there  are  short  peak-load  periods  the 
greatest  comnrercial  eccmomy  is  usually 
secrrred  by  operatiirg  the  boilers  to  as  high 
a  capacity  as  can  be  secured  dirring  these 
periods.  Each  case  mrrst  be  con-^i-lri  ed 
by  itself  and  the  firel  economy  wm  k(  d  out 
for  the  actual  conditions  of  seivice.  The 
effect  of  the  additional  cost  of  upkeep 
must  naturally  be  considered. 

Limitation    Imposed   on    Efficiency  by 
Furnace  Brickwork. 

For  securing  the  highest  efficiency,  the 
furnace  tenrperature  shorrld  be  the  maxi- 
mrrm  that  can  be  maintained,  and  com- 
bustion shorrld  be  completed  within  the 
furnace  chamber.  The  frrrrrace  brickwork 
employed  to-day  will  fail  if  saturated  with 
heat  at  the  full  temperature  available 
with  many  classes  of  fuel.  In  furrrace 
design,  therefore,  some  efficiency  mrrst  be 
sacrificed  in  most  cases  in  order  to  rrraiir- 
tairr  the  furnace  briclvwork  and  keep  the 
cost  of  repairs  within  a  i Vii^oiia!  le  figrrre. 
Should  it  be  possible  to  uic  i  ri  i  ;ictoi-ie« 
for  furrrace  construction  lhat  corild  be 
bi-ortght  up  to  the  full  available  tempera- 
ture, arrd  that  would  withstand  the  effect 
of  erosion  of  the  gases,  and  be  free  from 
"^palling,  the  art  of  furrrace  design  would 
be  considerably  chang-ed.  As  the  art 
stands  to-day,  nrost  of  the  thickrress  of 
the  brickwork  must  be  cooled  to  a  tenrper  a- 
trrre  below,  say,  2,200  deg.  Fah.,  in  order 
that  the  bricks  or  tiles  will  carry  the  load 
imposed  oir  them.  To  a( conijdish  this  a 
sufficierrt  amount  of  the  heat  absorbed  by 
the  brickwoak  mrrst  be  dissipated  either 
Uirougli  I'adiation  or  convection.  Wheri» 
furnaces  are  operated  under  a  srrction 
which  carrses  the  cool  air  to-  be  drawtr 
inA\ard  through  the  brickAvork  ther-e  is  a 
coofirrg  effect  which  ^serves  to' prevent  over- 
heating, whereas  if  they  are  operated 
rrrrder  a  pressure  there  is  a  tendency  for 
the  hot  gases  to  reach  outward  and  over- 
heat the  Irickwork.  The  dift'erence 
betweerr  rirnnirrg  with  a  slight  srrctiorr  of, 
say,  O'l  irr.  water  column  arrd  a  plrrs 
pressrrre  within  the  frrrnace  rrrav  nrake  all 
the  difi^erence  between  sirccessfrrl  operatiorr 
arrd  having-  a  lot  of  trouble.  Shorrld  it  be 
possible  to  operate  with  a  plus  pressure 
arrd  rrraintain  the  brickwork  irrespective 
(if  the  temjreratrrre  to  which  it  would  be 
raised,  more  ecouorrrical  resrrlts  corrld  be 
secrired  in  rrrost  cases  throrrgii  the  eleva- 
tiotr  of  the  furrrace  tenrperatrrre. 

Brickwork  will  fail  by  plastic  deforrrra- 
tiorr  before  it  reaches  the  rrrelting  poirrt. 
The  greater  the  load  carried  by  the  brick, 
the  rrrore  apt  it  is  to  fail.  Fireclay  brick 
of  the  best  quality  ordirrarily  obtainable 
begirr  to  show  plastic  deformation  rrrrder 
a  load  of  201b.  per  sriuare  inch  at  fioni 
2,200  deg.  to  2,400  deg.  Fah.  I^edrrction 
to  a  load  of  10  lb.  ner  square  inch  will 
irrcrease  the  ner'missible  temperatures 
about  200  deg.  Fair.    As  frrrnace  tfertipera- 


trrres  considerably  higher  than  this  exist 
with  certain  grades  of  fuel  and  stoker  prac- 
tice, say,  2,700  deg.  to  3,000  deg.  Fah., 
as  a  limit,  it  is  apparent  that  the  necessity 
ol  maintaining  the  brickwork  below  the 
tenrperature  of  the  furnace  is  a  vital  one. 
First-class  clay  brick  have  a  fusion  point 
slrghtly  above  3,100  deg.  Fah.,  and  they 
yreld  through  plastic  deformation  long 
before  they  fuse. 

In  ordinary  furnace  design  the  walls 
and  ;ii<  hi  .  are  heated  on  one  side  in  order 
that  the  brickwork  may  be  maintained  at 
a  lower  temperature  than  the  full  tempera- 
ture of  the  furnace.  Arches  will  give 
trouble  if  heated  on  both  sides  which 
would  rrot  give  trouble  if  subjected  to  the 
sarne  amount  of  heat  on  orr'e  side  only. 
This  soirretimes  makes  necessary  the  use 
of  double  arches,  one  directly  above 
the  other,  with  a  small  anrourrt  of  air 
admitted  between  them  for-  ventilating 
and  cooling.  Where  battery  walls  are 
heated  on  both  sides  they  must  be  mad© 
thrck  enough  to  conduct  the  heat  from  the 
hotter  to  the  cooler  parts  of  the  walls  to  a 
sufficient  extent  to  keep  the  wall  at  a 
temperature  below  that  which  will  cause 
trouble.  A  wall  of  a  given  thickness  that 
would  give  good  service  as  a  battery  wall 
mrght  fail  for  the  same  frrel  and  combus- 
tron  corrditions  if  used  tor-  supporting 
conrbustioir  arches  within  the  furnace,  a.s 
the  heat  would  not  be  conducted  away 
from  the  supporting  wall  to  the  exterit 
that  rt  would  in  the  case  of  a  batter-y  wall. 
A  .supporting  wall  of  the  .sort  should  he 
used  between  combustion  arches  only  in 
cases  where  a  low  grade  of  fuel  is  brtrned 
whrch  does  not  result  in  high  tempera- 
tures, or  it  should  h;'  v(>ntilntpil. 

Points  to  be  Considered  In  Designing  an 
Efficient  Furnace. 

/i'o  consume  (he  combustible  gases 
wrthrn  the  furnace  chamber  there  should 
be  a  pr-oper  leng-th  of  flame  travel  before 
the  gases  strike  the  tubes  and  a  sufficient 
furnace  volume.  Furnace  volunre  and 
length  of  flame  travel  are  not,  however, 
the  only  elements  that  mrrst  be.  considered 
m  desig-ning  an  efficient  furnace,  as  there 
must  be  rrringliug  action  within  the 
furaacei  to  cause  any 'consumed,  combustible 
gases  to  reach  the  excess  air.  It  is  pO'Ssible 
iir  sonre  forms  of  furnaces  for  a  lane  of 
gases  containing  excess  air  to  pass  entirely 
through  the  boiler-  to  the  uptake.  To 
secrrre  the  best  efficiency  the'  furnace 
should  be  of  .such  a  forar  as  to  prevent  a 
laning  action  of  the  sort.  Gases  contain- 
rng  excess  air  will  or'dinarily  mingle  more 
readily  with  the  hotte]-  gases  containing 
unconsumed  combustible  matter  if  they 
are  made  to  travel  over-  and  above  the 
hotter  ^iises  within  the  furnace,  as  this 
leaiU  |m  ail  eddying  action  thrmigh  the 
greater  density  of  the  cooler  gases  contain- 
ing the  excess  air._  Where  two  lines  of 
stokers  are  used  with  the  durrrping  plates 
at  the  nriddle  line  -of  the  furnace,  the 
latter  should  be  made  high  enorrgh.  to 
allow  the  lean  gases  which  corne  at  the 
rrriddle  of  the  furnace  to  form  ©ddving 
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currents  with,  the  hotter  gases  and  to 
thereby  search,  ont  the  combiistible  mattei- 
in  the  hotter  gases.  In  some  cases  a  swirl- 
ing action  can  be  brought  about  which 
increases  the  turbulence  and  adds  to  tho 
efficiency  of  the  combustion.  In  a  furnace 
of  this  sort  stokers  should  be  set  so  that 
the  dumping  plates  come  at  right  angles 
to  the  horizontal  projection  of  the  tuhes, 
because  if  set  at  90  deg.  to  this  position 
the  qiiality  of  the  gases  from  side  to  side 
of  the  boilei  would  not  be  uniform. 

The  effect  of  the  absorption  of  radiant 
heat  on  the  boiler  tubes  should  be  ron- 
sidered  in  designing*  a  furnace.  With 
certain  fuels  siuh  as  blast  furnace  gas,  or 
wet  wood,  where  the  highest  attainable 
tem])eratrrre  can  be  carried  by  the  hiick- 
work,  it  is  best  to  absorb  but  little  radiant 
heat  in  order  to  maintain  a  high  furnace 
teairperatrrre.  With  the  stronger  fuels  it 
is  necessarj'  tO'  absorb  a  considerable 
amount  of  the  radiant  heat  in  order  to 
])revent  the  collapse  of  the  brickwork  or 
an  undue  nmonnt  of  deterioiation.  Few 
lealise  how  great  a  propor  tion  of  the  heat 
may  he  absorbed  by  a  boiler  as  radiant 
heat.  In  underfeed-stoker  practice,  witli 
the  baffle  airangemeirt  ordinarily  offered 
with  Babcock  &  Wilcox  boilers,  the 
absori)tion  of  radiant  heat  with  the 
boiler  oj^erated  at  its  rrormal  rated 
capacity  is  over'  60  per  cent  of  the  total 
heat  absorption.  Exposing-  more  or  less 
of  tlie  boiler  surface  to  the  direct  radiant 
heat  of  the  fire  with  the  stroiig-er  fuels  has 
a  comparatively  snrall  intlrrence  on  the 
efficiency,  as  exposirrg  a  greater  amount 
of  surface  reduces  the  frriiiace  temjierature 
which  offsets  some  of  the  g'ains,  and  any 
increase  in  the  heat  absorbed  through 
direct  radiation  is  also  counterbalanced  to 
an  extent  by  the  diminrrtion  of  the 
amount  of  heat  absored  thi-ough  condxrc- 
tiom.  Ordinarily,  the  higher  the  furnace 
temperature,  the  hig'her  the  efficiency. 

A  frrrnace  to  give  economical  results  at 


high  ratings  involves  special  problems  in 
earing  for  the  expansion  of  the  brickwork 
and  especial  care  in  the  constrnrction  of 
Imckstays  for  holding  the  brickwork  in 
alignment.  The  general  teirdency  in  large 
furnace  walls  which  are  highly  heated  is 
to  bulge  inward  toward  the  fire,  arrd  unless 
some  means  aie  provided  to  prevent  this 
they  may  crdJapse.  In  our  present  prac- 
tice we  use  lior  izontal  rows  of  bonding  tile 
Avhich  are  held  by  cast-iron  bulb  pieces 
attached  to  the  buekstays,  in  such  a  way 
that  the  wall  can  expand  in  any  direction 
in  a  generally  vertical  ]dane,  whereas  it 
is  jirevented  from  bulging  inward  or  out- 
ward. Another  means  that  may  be  em- 
jdoyed  to  ]irevent  the  walls  brrlgirrg 
inward  towaid  the  fire  is  to  build  them 
with  a  camber  with  a  vertical  axis,  that 
is,  curved  slightly  with  the  cciicave  side 
next  the  furnace.  Still  anntbcr  way  is 
to-  incline  tlie  walls  outwardly. 

Remedies  for  Certain  Operating 
Difficulties. 

In  opeiating  at  bighei'  ratings  diiticul- 
ties  are  em'ountered  witli  some  grades  ot 
fuel  throu<ib  >big  adhering  to  the  boiler 
tulu's  and  i'e^--tricl ing  or  (dosing  rrp  the 
passageways  for  the  flow  of  the  gases. 
The  difficulty  through  slag  carr  be  i  educed 
by  providing  a  relatively  larg-e  area  for 
the  flow  of  the  gases  on  entering  the 
s]iaces  between  the  tubes  and  by  furnish- 
irrg  access  doois  throug'h  which  the  slag 
can  be  detached  from  the  tubes.  An  air 
or  steam  lance  which  is  rrsed  both  f(n-  cool- 
ing the  slag,  and  as  a  rod  for  striking  it 
tO'  remove  any  portion  tliat  may  adliere  to 
the  trrbes,  forms  an  efb(  ient  tdol  for  use 
iir  connection  with  the  access  doors.  The 
difficulty  through  slag  is  essentially  a 
stoker-operating  difficrrlty.  Carrying  a 
thick  fire  may  result  in  but  little  slagging 
action,  whereas  this  may  cause  trouble 
with  the  stoker  itself  through  clinker. 
Thiirner  fires  may  remedy  the  stoker  diffi- 
culty,  birt   may  result  in   an  excessive 


amount  of  slag  being  deposited  on  the 
boiler  tubes.  With  certain  grades  of  coal 
there  will  be  some  accumulation  of  slag  on 
the  boiler  tubes  with  the  stokers  most 
carefully  operated,  and  it  is  advantageous 
in  such  cases  to  provide  access  doors  for 
removing-  the  slag.  Steam-jet  blowers 
serve  to  remove  or  to  reduce  the  anrount 
of  slag  which  will  collect  on  the  tubes  but 
aie  not  a  complete  remedy  in  all  cases. 

Troubles  thi'ough  clinker  at  the  sides 
and  front  walls  of  the  furnace  where 
underfeed  stokers  are  used  is  often 
redrrced  thiorigh  admitting  air  under  a 
blast  pressure  through  a  number  of  open- 
ing's through  the  walls  at  the  sides  of  the 
firel  bed.  The  air  flows  in  a  layer  against 
the  inrrer  face  of  the  Avail  aird  prevents 
the  clinker  from  adhering  to  the  walls. 
Ft  also  serves  to  ]iai'tially  cool  the  wall 
and  reduce  the  erosion  cf  the  wall. 

Where  Air  Heaters  are  of  Especial 
Advantage. 

Air  heaters  are  of  especial  advantage 
where  low  grades  of  fuel  are  burned,  and 
it  is  desirable  to  irrcrease  the  furnace  tem- 
perature. In  such  cases  the  increase  of 
efficiency  of  the  boiler  or  boiler  and 
economiser  as  a  whole  nray  be  greater  tharj 
that  corresponding  to  the  amount  of  heat 
imparted  to  the  air  heatersi,  as  the  heated 
air  may  increase  the  efficiency  of  the  oonr- 
bustion  to  such  an  extent  as  to  result  in 
a  greater  gain  in  the  heat  absorption  than 
that  corresponding  to  the  heat  imparted 
to  the  air. 

In  the  case  of  certain  fuels  an  air  heatei 
nray  rrot  be  desirable  on  account  of  increas- 
ing the  trouble  with  clinkers  in  the 
furnace,  and  also'  on  account  of  irrcreasing 
the  rrpkeep  of  the  brickwork.  In  common 
with  economisers,  there  may  be  trouble 
with  air  heaters  throrrgh  a  sweatirrg  actioii 
of  the  gases  in  depositing*  moisture  anfl 
acid  on  the  colder  portions,  and  all  of 
these  features  should  be  considered  before 
deciding  to  rrse  air  air  heater. 


AIDS  TO  COAL  ECONOMY. 

It  was  pointed  out  by  Mi.W.  H.  Casniey, 
in  a  paper  which  he  presented  recently  to 
the  National  Engineers'  Association,  that 
c'oal  economy  can  oidy  be  effected  by 
adhering  strictly  to  the  natural  laws 
brought  into  play  from  the  time  the  coal 
enters  the  furnaces  to  that  of  the  steam 
entering  the  cylinders  of  the  eirgines,  and 
the  laws  in  question  and  how  they  operate 
are  as  follows  :  — 

Gravitatioir,  the  expansion  of  g'ases  and 
friction — these  by  means  of  the  chimney 
and  waste  heat — produce  the  draught  or 
air  supplv  for  consuming*  or  chemically 
uniting  the  coal  su]>plied  to  the  fires,  and 
expressed  in  one  word — combustion. 

Combustion  is  the  most  imi)oi*tant  law 
for  the  engineer  to  study,  as  although  the 
temperature  of  combustion  is  constant, 
every  pound  of  uir  in  excess  of  that 
required  for  uniting  economically  with  the 
coal  I'educes  the  furnace  temperature 
100  deg. 

Radiation  and  heat  transmission  mirst 
next  be  considered,  the  tempei'ature  of  the 
furnaces,  and  therefore  quality  of  com- 
bustion, gf)verning  both  these  factors. 

As  an  illustration,  an  air  supply  ot 
1811).  pel  pound  of  coal  gives  a  furnaee 


temperature  of  2,700 deg.,  but  by  irrcreas- 
ing the  air  supply  to  30  lb.  the  furnace 
tenrperature  falls  to  1,700  deg.,  and  the 
heat  radiated  per  unit  of  time  is  more  than 
twice  as  great  with  the  18  to  1  mixture 
tharr  the  30  to  1 ;  or,  stated  air  other  way, 
]  6  cwt.  of  coal  will  evaporate  as  much 
water  with  18  lb.  of  air  to  1  of  coal  as 
20  cwt.  will  evajiorate  with  the  pi'opoi*- 
tion  of  30  to  1. 

Circulation  must  next  be  esamined,  and 
although  not  a  separate  law,  yet  it  plavs 
a  most  important  part  in  the  duty  and  effi- 
ciency of  a  boiler,  as  by  its  means  the  heat 
transmission  to  the  boiler  is  regulated. 

When  the  heating  surface  of  a  boiler  is 
clean  and  the  water  boiling,  the  ravs  of 
heat  pass  rapidly  through  the  boiler  plates; 
in  fact.  52  pei  tent  quicker  than  when  the 
water  is  stagnant,  hence  the  desirability 
of  increasing  the  area  of  ebullition  by 
means  of  circulation,  as  although  water 
is  a  poor  conductor  of  heat  it  is  a  good 
carrier. 

The  most  important  points  to  remember 
bv  a  works  engineer  are  that  the 
temperature  of  combustion  is  constant, 
but  too  bio'h  for  steam  raising,  but  with 
constant  50  per  cent  excels  nir.  say,  18  lb. 
of  air  per  pound  of  coal,  the  resulting 
temperature  is  also  constant, 


That  a  boiler  gives  its  highest  duty  and 
efficiency  when  the  firegrates  are  not  more 
than  twice  the  area  of  the  outlet  for  the 
products  of  combustion  at  the  ends  of  the 
furnace  flues. 

That  a  furnace  of  20  square  feet,  fed 
with  coal  and  air  in  the  proportion  of  1 
to  18,  will  radiate  twice  as  much  heat  per 
unit  of  time  as  a  furnace  of  30  square  feet, 
fed  with  coal  and  air  in  the  proportion  of 
1  to  30. 

That  the  terminal  temperature  is  noij 
guide  to  a  boiler's  duty  and  efficiency. 

That  a  boiler  is  giving  the  best  results 
which  has  the  greatest  difference  between 
its  initial  and  terminal  temperature,  audi 
that  if  a  furnace  temperature  falls  below 
1,200  deg.  black  smoke  will  be  found,  and 
as  each  cubic  foot  of  smoke  contains  two 
grains  of  coal,  and  by  allowing  301b.  ofi 
air  ('300  cubic  feet)  per  i)ound  of  coal,  11 
per  cent  of  the  coal  is  being  wasted  during 
a  black  smoke  period. 

To  i)revent  aii*  pollution  stoke  when  tlic 
fires  are  clear  and  bright ;  it  is  then 
impossible  to  make  black  smoke. 


Contributions.  corresDondence,  and  suggestions  wil 
be  welcomed,  our  desire  being  to  encourage  s 
closer  association  between  our  readers  and  w 
Wives,— THE  EDITOn. 
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THE  "EMCOL"  MOTOR. 

The  great  advantage  of  an  mdependeui 
powei-transmitting  device,  small  and  con- 
veuient  in  .size,  i.s  generally  recognised, 
and  in  consecinence  electric  driving  lias 
passed  fronr  the  group  to  the  individual 
state.  ( 'onsiderahle  development  has 
taken  i)lace  in  the  design  and  construction 
of  motors  employed.  One  problem  that 
lias  been  solved  by  the  electrical  engineei  s 
has  been  that  oi  veiililal  ion,  with  due  pro- 
tection from  du'^t  and  dainjMiess.  Tt  mnsl 
be  remembered  that  the  liorse  power  oat- 
put  of  an  electric  motor  depends  largel\- 
Sin  the  degree  of  heat  \^•hi(■ll  is  allowed  to 


through  which  the  cool  outside  air  is 
drawn  into  the  jacketed  part  of  the  motor 
and  on  to  the  air  ducts,  through  which  the 
hot  air  passes,  will  be  noticed.  In  Fig.  2 
a  part  of  the  machine  is  shown  in  section, 
luul  by  following  the  dotted  lines  the  two 
air  currents,  internal  and  external,  will 
1)6  seen. 

lioth  material  and  workmanship  of  these 
motors  are  of  high  quality.    The  rotor  is 


take  the  end  frames  and  bored  out  to  take 
the  core  stampings.  The  winding  is  of 
the  basket  type. 

The  high  efficiency  is  at  once  evident  by 
looking  over  the  accompanying  table,  the 
figures  in  which  rei^reseut  the  calculated 
results  which  the  motors  are  desig'ned  to 
give,  but  under  actual  test  they  have 
many  times  been  exceeded.  The  power 
factor  obtained  is  high,  which  ensures  that 


Fio.  1. 

exist  ill  the  windings  ami  vai-ious  oiher 
])ortioiis  of  the  nmchine.  One  method  of 
solving  the  difKculty  is  ilemoiistrated  by 
the  ■'  lOiiicol  "  motor,  made  by  AValter 
McGee  &  Son  Ltd..  Paisley,  ami  illus- 
trated on  this  page. 

It  is  essentially  a  totally-enclosed 
motor,  and  to  obtain  a  clear  idea  of  the 
principle  upon  which  the  cooling  system 
depends  it  may  be  compared  to  the  water- 
cooling  system  of  an  automobile  engine. 
The  hot  air  jiroduced  in  flic  iiiierior  of  the 
motor  is  rejireseuted  by  the  lujuid  in  the 
water  jacket.  It  is  circulated  through 
air  ducts  in  the  stator  exactly  as  the  water 
is  circulated  through  the  radiator.  Fig.  1 
shows  the  outer  and  inner  end  covers,  and 
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Ihe  method  whereby  tiie  interior  of  the 
motor  is  completely  shut  off  from  the  out- 
side atmosphere.  The  fan  for  circulating 
the  hot  air  is  shown,  while  the  slots 
between    the    outer    and    inner  covers 


lurned  frcmi  special  high-grade  steel  and 
provision  is  made  to  prevent  the  lubri- 
cating grease  irom  travelling  along  the 
shall  to  the  windings.  At  the  front  end 
of  the  machine  a  hall  bearing  is  fitted,  and 
at  the  ])nlley  or  driving  end  a  roller  both 
being  designed  to  give  a  minimum  of 
friction  and  leaving  a  small  and  ecpial  air 
gap  round  the  rotor.  The  rotor  windings 
are  of  solid  co]5per  and  lie  in  the  slots, 
being  connected  together  at  each  end  by 
solid  brass  rings,  the  joints  being  care- 
frdly  brazed  to  ensure  ])erfect  contact. 
With  regard  to  the  stator  frame,  this  is 
an  iron  casling  machined  on  each  end  to 


Fig. 

the  motor  develops  the  maximum  horse 
]X)wer  for  the  amount  of  current  con- 
sumed. 

The  motors  listed  lielow  are  suitable 
for  any  voltages  from  200  to  500  volts  on 
three-i)hase  current  and  a  iieriodicity  of 
50  cycles.  They  can 
40-60-cycle  circuits  with 
difference  in  output. 

Our  third  illustration  shows  a  machin<' 
tool  drive.  The  motoi-,  it  will  be 
(disgrved,  is  brought  right  up  to  the  work, 
and  there  is  no  fear  of  metal  chij).-?  or 
li(iuid  cutting  compounds  getting  at  the 
interior  of  the  motor. 


also  be  run  on 
a  corresponding 


Range  of  Motoes  (Thbee-Phase).    50  Cycles. 


1,500  Revolutions. 

1,000  Revolutions. 

750  Revolutions. 

Framp. 

Type. 

H.P. 

i 

Efficiencv 

^  1 

Power 
Factor. 

H.P. 

Efficiency 

Power 
Factor. 

H.P. 

Efficiency 

Power 
Factor. 

Per  cent. 

Per  cent. 

Per  cent. 

11/7 
11/12 

•5 
■75 

76 
82 

■82 
•82 

■375 
■625 

75 
80 

•75 
•76 

•25 
■4 

68 
70 

■60 
■04 

13/7 
13/12 

u- 

80 
82 

■85 
■85 

■75 

80 
82 

■80 
■80 

■,5 
1 

72 
74 

■73 
■75 

15/11 
15/15 

4 

5 

84 
86 

■87 
■88 

3 

83 
84 

■82 
•82 

1| 
2 

78 
79 

■78 
■79 

-{ 

17/12 
17/15 

() 
7 

86 
86 

■88 
■89 

4 

5 

84 
84 

■84 

•So 

80 
SO 

■80 

■81 

•■I 

20/12 
20/16 
22/12 
1  22/16 

81 

86 
87 

•89 
■89 

6 
8 

84 
85 

■85 
•85 

4 

81 

82 

•82 

•82 

25/13 
1  25/18 
I  27/13 

27/18 

1 

17 
24 

88 
88 

■89 
■90 

! 

11 

16 

86 
87 

•87 

•87 

81 
11 

85 
86 

•83 
•84 
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ffiGH-SPEED  STEEL  AND  ITS 
PRODUCTION. 

HiGH-SPJEEn  steel  is  an  alloy  containing 
approximately  75  per  cent  of  iron, 
generally  imported  Swedish  and  varying 
percentages  of  tungsten,  chromium  and 
vanadium.  The  percentage  of  pure 
tungsten  necessaiy  to  i^roduce  the  best 
qualities  of  high-speed  steel  are  18  to  20 
per  cent;  it  is  essential  that  all  the 
materials  necessary  to  build  up  the  alloy 
should  be  free  of  all  impurities,  as  the 
quality  is  impaired  if  certain  impurities 
are  present  in  quantities  above  a 
minimum.  The  jiercentage  of  tungsten 
being  so  large,  it  is  imiiortant  that  it 
should  be  alloyed  with  the  iron  m  its 
purest  form,  as,  otherwise,  meltln'^ 
forging  and  rolling  may  be  adversely 
affected  and  the  efficiency  of  the  finished 
product  may  be  materially  reduced.  There 
is  also  a  competing  and  rival,- known  as 
molybdenum  high-speed  steel,  in  which 
uo  tungsten  is  used.  There  are  very  con- 
siderable differences  of  opinion  in  metal- 
lurgical and  engineering  circles  as  to  the 
relative  qualities  and  advantages  of  these 
two  forms  of  high-speed  steel;  probably 
those  who  use  the  tungsten  steel  are  the 
more  numerous,  although  molybdenum 
high-speed  steel,  both  with  and  wathout 
vanadium,  has  been  made  in  this  country, 
Germany,  Austria,  Luxemburg,  and  the 
United  States.  It  is  on  record  that 
molybdenum  steels  have  on  occasions 
lacked  uniformity,  although  they  showed 
the  correct  analysis;  when  vanadinin  w;*^ 
added  it  failed  to  be  uniform  in  bulk 
manufacture  just  the  same  as  the 
molybdenum  steel  without  vanadium.  It 
has  been  ascertained  that  cobalt  acts  as  a 
definite  stabiliser  to  molybdenum,  there- 
fore the  alloy  molybdenum-cobalt-iron  is 
the  rival  of  tungsten,  chromium, 
vanadium-iron.  It  is  asserted  that  tlie 
molybdenum  high-speed  steel  is  more 
costly  to  produce  than  tungsten  steel,  but 
it  is  claimed  for  it  that  it  renders  greater 
seTvice  and  is,  therefore,  intrinsically  the 
cheaper  material. 

E'.' verting  to  the  cobalt-molybdenum 
high-speed  steel,  the  method  of  hardening 
is  important;  instead  of  taking  tools  from 
the  muffle  in)mediately  the  correct  harden- 
ing temperature  has  been  attained,  they 
are  retained  in  the  muffle  and  subjected 
to  a  slightly  falling  heat  prior  to  being 
exposed  to  natural  air-cooling;  both  the 
miximum  heat  and  the  falling  heat  can  be 
accurately  recoided  in  the  zone  of  the 
muffle  in  which  the  tool  is  heated.  Many 
makers  of  high-speed  steel  produce  three 
differenet  qualities,  known  as  ordinary, 
best  and  extra-best.  The  ordinary  quality 
is  suitable  for  general  workshop  practice 
or  cutting  at  fairly  high  speeds  such 
materials  as  soft  or  medium  cast  iron, 
mild  or  medium  steel  from  28  to  40  tons 
tensile.  Best  qualities  are  advised  for 
cutting  very  hard  pietal,  such  as  rail wpv  or 
tram  tyres,  hard  steel  castings,  chilled 
cast  iron  and  so  on.  The  extra-best  (jualitv 
can  be  used  for  cutting  all  metals  at  the 
iiighest  snecds,  and  in  cases  wliere  it  is 
essential  for  the  tool  to  keep  a  keen  edge 
for  a  considerable  time;  also  suitable  for 
intricate  farm  tools,  milling  cutters,  hobs, 
etc.  It  has  been  ascertained  that  the  use 
of  high-speed  steel  cutting  at  high  speeds 


is  economical  in  mechanical  efficiency,  and 
that  a  given  horse  power  wall  remove 
a  greater  quantity  of  metal  at  a  high  than 
at  a  low  speed,  also  that  the  horse  power 
absdilxMl  for  each  pound  of  metal  cut  will 
he  less  when  cut  at  a  high  speed  than 
when  cut  at  a  low  speed. 

What  may  be  said  to  determine  a  high- 
.sjieed  steel  as  compiiied  to  an  ordinary 
tool  .steel  is  its  capability  to  withstanding 
the  higher  temperature  produced  by  the 
greatly  increased  friction  between  the  tool 
and  the  work  due  to  rapid  cutting.  An 
ordinary  carbon  steel  containing,  say,  1'20 
per  cent  carbon,  when  heated  above  the 
critical  point  and  rapidly  cooled  and 
rjiuenched  in  water  becomes  intensely 
hard.  Such  a  .steel  gradually  loses  this 
intense  hardness  as  the  temperature  of 
friction  k  ih  Iii  -  say,  500  deg.  Fidi.  'J'he 
lower  the  temperature  is  maintained  the 
longer  will  be  the  life  of  the  tool,  so  that 
the  cutting  speed  is  very  limited. 

With  rapid  catting  steels  the  tempera- 
ture of  friction  max  be  greatly  extended 
even  up  to  1,100  deg.  Fall.,  and  it  has 
been  proved  that  the  higher  the  tempera- 
ture for  hardening  is  raised  above  the 
critical  point  and  then  rapidly  cooled,  the 
higher  will  be  the  temperature  of  friction 
that  the  tool  can  withstand  before  it 
sensibly  loses  its  hardness.  The  critical 
point  for  ordinary  carbon  steel  is  approxi- 
mately 1,300  deg.  Fall.,  and  to  obtain  the 
best  results  the  steel  must  be  rapidly 
cooled  from  a  temperature  slightly  higher 
than  the  critical  point.  For  high-speed 
steel  the  temperature  for  hardening  must 
not  be  less  than  1,800  deg.  Fah.,  and  the 
cutting  efficiency  increases  as  the  tempera- 
ture for  hardening  is  raised  to  2,200  deg. 
Fah. 

High-speed  steel  is  ploduced  by  seveial 
processes: — (1)  Fy  means  of  the  well- 
known  Siemen's  furnace ;  (2)  by  the  so- 
called  melting  hole,  or  furnace,  sunk  below 
the  floor  level  of  the  furnace  room,  the  top 
of  the  furnace  being  level  with  the  floor, 
heated  by  means  of  coke  with  natural 
draught;  (3)  melting  holes  heated  by 
producer  gas,  also  with  natural  draught : 
(4")  sunk  furnaces  heated  bv  means  of  coke 
with  forced  draught;  (5)  high-.speed  steel 
is  also  produced  in  any  of  the  varied  forms 
of  the  electric  furnace.  The  melting  hole 
output  is  generally  known  as  crucible 
steel,  as  two  crucibles  with  their  contents 
nip  placed  in  each  hole  or  furnace. 
It  is  g'enerally  admitted  that  the 
crucible  and  furnace  svstem  sunk  in  the 
ground  is  superior  to  all  other  forms.  The 
plant  required  for  this  process  may  be 
briefly  summarised  as  follows:  — 

The  furnaces  in  which  the  melting  takes 
place  consist  of  small  chambers,  the  so- 
called  holes  excavated  in  the  floor  of  the 
building  set  apart^  for  them.  There  may 
be  a  row  side  by  side  alongside  one  or 
two  of  the  walls  so  that  flues  mav  be 
formed  in  them.  The  top  is  formed  by  a 
firebrick  cover,  and  the  bottom  oi'  floor  is 
built  around  a  cast-iron  frame  suiMiortiui; 
a  series  of  fire  or  srrate  bars  on  which  the 
crucibles  can  be  placed,  with  an  interven- 
ing fii-ebrick  pad.  Each  of  the  furnaces  is 
connected  with  a  flue  at  the  ton  leading  to 
a  chimney  stalk,  by  means  of  wdiich  the 
draught  is  obtained  required  for  tlie 
melting.  That  is  the  rea.son  why  tlu^ 
furnaces  are  placed  side  by  side  alongside 


one  of  the  walls.  These  furnaces  are  each 
large  enough  to  accommodate,  in  addition 
to  the  two  crucibles,  or  pots,  the  necessary 
fuel  for  melting  the  contents  of  the 
ci  ucibles. 

The  crucibles  may  he  described  as  jars 
or  pots  into  which  the  iron  tungsten  and 
any  oilier  ingredients  to  be  melted  are 
placed.  These  crucibles,  each  with  a  lid, 
after  being  placed  in  the  funiace,  are 
surrounded  and  covered  with  fuel  to  melt 
the  contents. 

Tlu  se  cr  ucibles  are  made  of  fireclay  and 
are  pre-heated  oi'  annealed  before  being 
placed  ill  the  melting  furnace.  The  coke 
used  should  be  of  the  best  quality,  as  free 
as  jiossible  of  sulphur.  When  the  contents 
of  the  crucibles  have  been  melted  the 
latter  are  lifted  out  of  the  furnaces  by 
men  provided  with  suitable  apjiliances, 
and  the  molten  contents,  the  new 
alloy,  are  poaired  into  cast-iron  moulds  of 
various  .shapes.  These  difficult  processes, 
requiring  great  dexterity,  take  place 
ill  the  centre  of  the  lumace  room  in  front 
01  the  Fuiuaces.  The  internal  .shape  of  the 
cast-iron  moulds  is  that  of  the  ingot.  To 
produce  a  sound  ingot  a  so-called  dozzle, 
or  firei  la  \  feeder,  is  placed  on  top  of  the 
iuyot  imnii'diately  it  is  cast,  tO'  reduce  to  a 
iniiiiimim  the  ([uanlity  of  the  so-called 
pi])!'  which  may  form  in  the  centre  of  the 
iiigot;  otherwise,  the  unsound  and  there- 
fore uusuilable  portion  of  the  ingot  inig'ht 
be  considerable.  To  obtain  high-.speed 
steel  in  its  best  form,  the  purest  Swedish 
iron  is  necessary;  it  is  generally  imported 
in  the  shape  of  iron  bars,  which  have  to  be 
broken  into  small  pieces  so  that  they  can 
he  filled  into  the  crucibles,  that  is,  two 
or  three  inches  sciuare  each.  Should  these 
supplies  be  rusty,  it  may  be  desirable  tn 
remove  the  rust  so  as  to  obtain  the  high- 
speed steel  as  pure  as  i)ossible,  but  in 
many  works  this  is  not  considered 
necessary.  In  order  to  clear  the  broken 
iron  of  rust  a  special  appliance  is  necessary 
known  as  a  "  rumble,""  in  which  by  con- 
tinual friction  resulting  from  rapid 
levolution  the  rust  is  cleared  off.  Scrap 
iron  may  be  used,  of  course,  .so  as  to 
reduce  the  ([uantity  of  Swedish  ore 
required. 

The  important  preliminary   process  of 
mixing"   is    carried    out    in    a  separate 
loom;    the    mixed    materials    are  then 
conveyed     to     the     fuinace     house  in 
small   containeis,   each   of   which  holds 
enough  for  one  crucible,  so  that  the  men 
in  the  furnace  loom  have  no  difficulty  in 
filling  each  crucible  with  the  precise  con- 
tents. These  crucibles  are  about  1  ft.  6  in. 
in  height  and  9in.  in  their  greatest  dia- 1 
meter;  they  are  placed  in  the  fuinace, 
each  on  a  small  fireclay  pad.  direct  froni  | 
the  annealing   grate    mentioned    above.  I 
They  are  tlien  well  embedded  in  live  coal, 
and  possibly  in  an  hour  or  an  hour-and-a- 
half,  the  material  to  be  melted  is  tip])eii 
into  each  crucible;  a  metal  funnel  beinir 
used  to  enable  that  to  lie  done.  The 
crucible  lids  are  then  placed  in  position, 
and  the  entire  crucible  is   heaped  ovei-jj 
with  coke:  the  heat  ]>roduced  melts  the| 
contents  of  the  crucibles.  It  may  take  fiomi 
four  to  five  hours  to  melt  the  contents  of  thaj 
crucibles;  ingots  of  almost  any  size  can  bei 
cast  Prom,  say,  401b.  upwards  to  tons  ifj 
necessary.    The  average  weight  of  the  coiiii 
tents  of  a  crucible  may  be  taken  to  b<i 
half  a  cwt.,  or  sliglitly  over. 
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Office  and  Workshop  Day  by  Day. 


Short  practical  articles  solicited.      Exceptionally  high  rates  paid. 


Hints  of  Running  Gas  Exhausters. 

Used  iu  a  gasworks  for  withdrawiug 
crude  g-as  from  thy  iplort^  to  lire  scrubber 
a  rotary  exliausici-  Milijfi'ted  to  vei-y 
severe  treatment.  This  is  drre  clrdefly  as 
a  result  of  the  tarry  iii after  which  errters 
with  the  gas  and  becomes  more  or  less 
solidified,  thus  impeding  the  irrovemeut 
of  the  blades,  carrsing  belt  troirbles  and 
increased  power  corrsnnrption. 

Oi'dinarv  lubricating-  oil  injected  iirto  an 
exlrarrster  fails  to  ease  tbis  solidification; 
often,  if  an  imjiroper  oil  is  employed,  it 
will  accelerate  it,  thus  nugmeiiting  the 
trorrble.  A  hint  worth  knnwiug  is,  that 
a  pint  of  rer1ifi(>(l  na]}litha  slowly  injected 
into  an  exhauster  once  a  week  Avill 
effectually  keep  dowrr  the  solidifical  ion  of 
tbe  tar  within  it,  and,  irrcidciilally,  save 
a  deal  of  trouble  and  power. 

Makeshift  Straightening  Device. 

In  oirr  small  engineering  workshop, 
vvbich  is  equipped  with  comijar'atively  few 
tools  of  a  s])ecial  luitrrre,  we  were 
suddenly  called  ui)orr  to  straighten  a  large 
rruirrber  of  mild-steel  spindles  of  various 
lerrgths  rrp  to  8  ft.  and  of  5  in.  bore  made 
out  of  piping  for  tbe  inrrpose  of  cai-rying 
large  rolls  of  cloth  for  textile  machines. 
The  job  was  extremely  irrgent,  and  we 
designed  out  of  riraterial  lying  about  the 
premises  tbe  fixture  shown  in  accomjiairy- 
ing  sketch,  Fig.  1.  The  bed  consists  of 
a  10  in.  by  Gin.  rolled-steel  H  section 
girder,  which  at  orre  time  sirpported  a  wall, 
since  removed.  The  two  feet  were  made 
from  odd  lengths  of  4  in.  by  f  in.  thick 
flat  iron,  each  bent  arrd  drilled  at  bottom 
end  for  boltiirg  to  floor'  and  at  top  to 
receive  tw(j  hook  bolts  A  acting  as  clamps 
to  retain  girder  in  position.      Near  each 


extremity  of  girder  were  placed  Yee 
brackets  B  cut  from  angle  section  and 
bolted  down  to  web  of  girder.  A  series  of 
holes  at  convenient  intervals  to  suit  th(> 
varying  lengths  of  spindles  weie  diilled  iiy 
accommodate  the  Vee  hia(kets.  The 
pressure  was  applied  on  to  benl  s[)iudle  by 
nreans  of  a  steel  coarse-pitched  screwed 
bar-,  the  only  expensive  ])art  of  the  device. 
This  bar  had  on  its  hnxrv  end  at  the  point 
of  pressure  a  bent  forging  acting  as  a 
saddle  into  which  lire  bar  was  fitted  allow  - 
ing sarrietoi  rotate  freely.  The  irpper  end 
of  bar  was  screwed  through  an  oval  steel 
cross  ])iece  which  belonged  originally  lo  a 
disused  steam  slop  valve.  'I'his  cross 
piece,  marked  C,  was  held  in  position  by 
two  wrought-iron  forglngs,  the  flat  bottom 
ends  of  each  hooking  over  tbe  flanges  of  Tl 
girder,  while  the  lojj  round  ends  were  each 


screwed  and  !)olted  through  existing  ht)les 
iir  cross  piece.  Four  ojierating  hairdles 
were  screwed  into  a  rorrud  steel  collar 
fitted  to  top  of  screwed  bar  and  secrrred  to 
sanre  by  grub  screws.  Small  wheels 
which  allow  for  cross  travel  of  clamp 
along  girdei'  and  ririrriiirg  on  eithei-  flange 
of  sanre  Avere  fitted  at  D. 

So  pleased  weie  tbe  clients  with  our 
makeshift  apparatus  that  they  have  placed 
with  us  an  ordei'  foi'  a  similar  device  on 
the  same  prirrcii)le,  but  more  elaborate 
lines  for  use  in  tbeii-  own  nrillwr-ights' 
department. 

Bogey  to  Carry  Bevel  Wheels. 

In  ])lacing  a  bevel  wheel  in  position  i1 
is  ofleir  rrecessary  to  roll  it  a  consideiable 
distance  before  it  is  near  to-  its  position. 
Owing-  to  the  angle  of  1he  ieeth,  it  is  a 
A-ery  difficirlt  article  to  balance,  as  well 


wheels  are  free  to  rotate  orr  the,  axles, 
being  prevented  from  moving  sideways  by 
collars  showrr  at  E  and  E.  On  each  .side 
of  this  framework  is  moirnted  an  xrpright 
[jiece  B  of  the  same  size  of  material. 
4  in.  by  4  in.,  the  height  varying,  of 
course,  Avith  the  individual  requirements 
of  each  works.  These  are  srrpported  by 
diagonal  struts  C.  A  piece  of  4  iu.  by 
4  in.  timber  is  laid  across  the  to]rs  of  these 
uprights  to  carry  the  bevel  wheel.  Oir  the 
rrnderside  of  this  piece  are  pieces  H  to 
l)revent  it  f'l-onr  slippirrg  endw-ays ;  it  is  also 
pievented  from  slip|)ing  sideways  by  four 
l)ieces  of  ij  in.  iron  bolted  to  the  sides  of 
the  rrprights. 

In  using  this  bogey  or  tiuck,  the  bevel 
wlieel  is  lowered  bet  ween  the  \\xo  irpi  iglrts 
and  the  loose  cr-oss  piece  D  ])asscd  the 
hole  in  the  boss.  The  wheel  is  then 
lowered  until  it  rests  on  the  cro^s  ])iece. 


as  being  a  difficult  thing  to  roll.  To 
ciicumvent  this  difficirlty  tbe  under- 
mentioired  bogey  was  designed,  and  has 
been  used  successfully  orr  marry  jobs. 

It  consists  of  a  franiewoi'k  A  (see 
sketch)  of  4  in.  by  4  in.  timber  resting 
irpoir  four  Avheels,  srrch  as  can  generally  be 
fourrd  in  any  engineering  sho]),  on^'  at 
each  end  and  two  irr  the  nriddle.  These 


and  the  wliole  can  then  be  pushed  to 
desired  position. 


any 


CAREFULLY. 

icanl  crisp,  practical 


PLEASE  READ 

For  this  jO'iinmJ  ire 
and  technical  articles  'and  para  graphs,  and 
ive  are  prepared  to  pay  ivell  for  ^hem.  Of 
the  many  ivho  read  technival  journals 
only  a  few  write  WJiy  is  this?  It  is 
no'i  hcrause  they  have  notJiing  to  write 
aboiiJ ,  because  e  very  e.rperienced-  en- 
i/ineer's  mind  is  a  storehouse  of  valuahlc 
i nfornuihon .  irjiether  he  he  minwger, 
foreman,  draiiglilsnian,  or  nieeluimc.  We 
have:  at  all  times  overcome  poirer-housc 
troubles,  prohlem  of  design.,  or  ivorl- 
shop  difficiil  I  les  by  ingenious  devices. 
Sometimes  sinking  methods  become  a 
hahit,  and  tve  do  not  realise  ^hat  they  are 
e.vcepi ronnl  til]  some  observer  e.rpresses 
(isionish  me  III . 

1 1  IS  said  iJiai  every  persini  could  write 
one  good  novel,  and  it  is  ceitainly  trve 
lhal  everyone  could  write  more  than  one 
useful  irrinlde  or  valuable  article.  JFf 
u-rite  and  urge  our  icadcis,  iherefore,  to 
give  others  the  bene  fit  nj  I  heir  knowledge 
and  experience. 


How  to  Utilise  Broken  Hacksaw  Blades. 

Rather  than  scraj)  broken  blades,  a  very 
simple  little  contrivance  carr  be  irrade, 
which  will  make  it  possible  to  use  the 
largest  pieces  of  the  blades  for  firither 
good  service.  If  an  adjustable  frarrre  be 
irsed,  it  will  be  possible  toi  irse  even  half  a 
blade.  It  rrray  perlraps  seerrr  a  snrall  item, 
hrrt  eventually  this  little  attachrrrent  Avill 
more  than    repay   the  cost  of  making 


it.  Fig.  1  shoAvs  how  the  broken  saws  are 
held  for  irse  irr  the  frame. 

A  piece  of  stiff  brass  or  iron  is  marked 
off  and  crrt  to  shape  as  shoAvn  iu  Fig.  o; 
drill  a  snrall  hole  to  correspond  Avith  that 
of  the  blade,  file  slot  to  receive  srrrall  set- 
screw.  A  Avedge-shaped  piece  Fig-.  2  is 
now  reqrrired ;  drill  and  tap  hole  for  set- 
screAv,  also  file  teeth  which  grip  the  blade. 

AVberr  reqrrired  it  is  air  easy  matter  to 
fix  the  blade  in  position,  the  stronger  the 
tensioir  pirt  on  will  orrly  tend  to  take  a 
firmei'  grip  orr  the  saw. 
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(Views  expressed  in  this  Section  are  not  necessarily  endorsed  by  the  Editor.) 

SHIPBUILDING 

By  Plebeian. 


CONFERENCE.'^-^-' already  taken   place,   seems  iiuapaDl 


Tlie  eonlerence  between  the  Sliipbiiild- 
ing  Employers'  Eederatioii  and  the  trade 
unions  at  Carlisle,  on  January  19,  took 
the  form  that  was  generally  expected. 
The  case  presented  by  the  president  of  the 
Employers'  I'ederation,  broadly  speaking, 
was  that  the  depression  in  trade  is  so 
abnormal  that  it  is  impossible  to  get 
orders  without  some  heavy  reductions  in 
costs.  Most  of  the  trade  union  delegates 
knew  that  matters  were  serious,  but  some 
of  the  statements  made  showed  that  the 
slump  has  liit  the  shipbuilding  industiy 
even  worse  than  was  anticipated  by  those 
who  have  an  intimate  knowledge  of  the 
trade.  Fifty-six  per  cent  of  tire  shipbuild- 
ing berths  are  completely  idle,  and  only 
:^ts  per  cent  are  occupied  by  ships  on  which 
work  is  actually  proceeding,  the  remain- 
ing 10  per  cent  being  tilled  with  vessels 
upon  which  work  has  been  suspended  or 
completely  cancelled.  In  the  last  six 
moiiiiis  of  1921  the  docks  liave  been  idle 
lor  sometiiing  like  T,0(JO  dock  days,  (ireat 
emphasis  was  laid  on  the  comparison 
between  the  1908  wages  rates  and  those 
of  to-day,  the  former  year  being  chosen 
as  the  f)ne  most  comparable  to  the  pre- 
sent, frour  the  standi)oint  of  trade  depres- 
sion. It  wa.s  asserted  that  wages  to-day 
are  higher  than  in  1908  by  l'6b  per  cent 
for  skilled  tradesmen,  '2U1  per  cent  for 
semi-skilled,  and  2(io  per  cent  for 
unskilled  workmen.  It  was  further 
argired  that  the  fall  in  the  cost  of  living 
justified  an  immediate  decrease  of  16s. 
6d.  per  week  in  Avages.  Economies  are 
being  effected  in  variorrs  directions,  and 
steel  is  shoAvn  to  have  fallen  from  £2T 
per  ton  to  £9  10s.  during  the  last  12 
months.  Wages  costs  were  alleged  to  be 
still  so  high  that  orders  cordd  not  be 
secured,  even  at  the  bare  cost  of  labour 
and  material. 

Unions  Resent  Drastic  Cut. 

There  is  little  doubt  tliat  the  unions 
are  not  likely  to  submit  to  such  a  drastic 
cut  W'ithout  a  struggle.  This  was  clearly 
indicated  by  strong  protest  made  against 
an  article  appearing  in  the  Daily  Mail- 
recently,  which  i)urported  to  give  the  view 
of  the  officials  of  the  Federation  of  Engi- 
neering and  Shipbuilding  Trades,  and 
conveyed  th(>  impression  that  the  uirions 
were  willing  to  conr])romise  with  the 
employers.  A  disclaimer  has  been  issued 
to  the  Press,  indicating  that  tire  alleged 
interview  did  not  in  any  way  rei)resent 
the  views  (if  the  nnioirs.  Few  ti'ade 
uniorr  officials  are  blind  to  the  position  of 
the  industry,  but  tliey  are  still  far  from 
being  convinced  that  th(>  remedy  is  to  lie 
found  in  drastic  wages  reductions,  nor  are 
they  likely  to  acce])t  williout  investiga- 
tion some  of  the  figuies  put  forward  by 
the  employers.  The  contention  that  the 
cost  of  living  has  declined  sufficiently  to 
warrant  a  reduction  of  16s.  6d.  per  week, 
irre-.pert-i\'e  ot  tlie  redurtinns  which  have 


substaiitiation.  The  121  ])er  cent  lionus, 
although  granted  for  a  special  ])ur])ose  in 
its  original  stages,  was  undoubtedly  taken 
into  consideiation  by  the  various  courts  of 
aibitration  when  adjudicating  on  the 
applications  from  the  unions  for  advances 
during  the  war  peiiod.  The  awards  of 
tlic  Court  of  Arbitration  and  the  Indus- 
trial Court  refer  sjiccifii  ally  lo  the  12', 
per  cent  bonus  in  a  manner  which  slu)ws 
that  it,  plus  the  othei-  advances,  has 
been  considered  in  relation  to  the  clainrs 
of  tlie  unions  for  advances  commensurate 
with  the  cost  of  living. 

Reason  or  Force-  Which? 

Certain  of  the  delegates  pointed  out 
that  the  shipowners  were  seeking  reduc- 
tions in  seafarers'  wages,  not  to  build 
lien  sJiip.s,  but  to  use  the  vessels  they 
have  at  present  lying  idle.  7/  m  cci  talii 
IJial  over  10  million  fans  of  xhippiiuj  is 
Ijimfj  lip.  This  is  ci/iKil  lo  (ihoiil  lliicc 
ipdts'  ijoud  (iiilpii.l  of  l]ie  irliulc  of  l/ic 
linlish  yards.  There  seems  to  be  little 
likelihood  of  new  vessels  being  built  to 
any  gieat  extent  while  this  reserve 
lemains.  I'he  unions  declined  to  give  any 
c(msidered  repU-  to  the  shi])buil(lers' 
a])plication,  as  they  desired  to  consult  the 
executives  of  the  various  unions,  and  to 
have  the  official  report  of  the  conference 
before  them  befor(>  doing  so.  The  pos- 
sible alternative  courses  whii 
open  to  the  unions  are  :  — 

(1)  Arbitrati(jn. 

(2)  A  Court  of  EiUjuii  V  under 

trial  Courts  Act. 
{■\)  Acce])tance  of  a.  modified  reduction 

on  a  sliding  scale  or  other  basis. 
(4)  Kefcuence  to  the  (xeneral  Council  of 

the  Trades  Union   Congress  for 


a])pear 


he  Indus 


A 


iiu'diation 
strike. 


been  adjourned  until 
le  i)arties  will  confer 
In  consider  the 
in.  Hoth  sides  have 
to  surmount.  We 
to  solve  it  on  lines 


The  meeting  has 
February  8,  when  t 
again  in  London 
employei's'  a]i]ilicat i 
a  difficult  ])robleni 
trust  they  will  try 
consistent  with  cninmon  sense  and  e(|uity. 

Clyde  Shipbuilders  and  Russia. 

The  view  expressed  in  these  columns 
some  weeks  ago  that  the  (|uestion  of  shiji- 
building  recovery  is  directly  dependent  on 
the  economic  recovery  of  the  crii)i)led 
i'Auopean  countries  is  being  endorsed  in 
I  ^her  quarters.  A  correspondent  of  the 
M (iiiclies't-er  Gmiidiaii  Commercial  recently 
leinforced  oui'  conclusion,  and  now  we 
have  a  very  definite  instance,  w  hicli  shows 
(hat  the  sliipbuilders  themselves  are 
coining  to  recognise  the  same  thing.  Tlu' 
Clyde  Shijibuildeis'  Association  has  been 
in  negotiation  within  the  last  week  or  so 
with  M.  Kiassin,  the  reju'esentat ive  of  the 
Uussiaii  trade  delegation  in  (xreat  liiitain, 
with  the  object  of  securing  contracts  for 
new  ships.  They  proposed  to  supy)ly 
Hussia  with  new  vessels  on  terms  of  long 
credit,  and  urged  that  orders  for  at  least 
eio.OOO.OOO  should    be  placed  with  the 


iissociatiiiu.  M.  Krassin  quite  logically 
luiinied  out  that  unless  Rus.sia  had  com- 
modities to  place  in  the  ships,  the  latter 
would  be  of  little  use,  and  he  suggested  an 
additional  credit  for  the  manufacture  of 
agricultural  implements  and  articles  of 
general  consumption.  This  should  be  of 
interest  to  engineering  firms.  It  is  under- 
stood that  the  main  principles  of  the  pro- 
jtosals  are  agreed  to,  but  there  still  remain 
(  ertain  details  to  settle.  If  the  orders  are 
]daced,  the  Shipbuilders'  Association 
intend  to  seek  a  subsidy  from  the  Grovern- 
ment  to  enable  them  to  execute  the  con- 
tracts. 

Working  Hours  in  Germany. 

The  tierman  (iovernmeiit  has  recently 
published  a  Hill  for  the  regulation  of  work- 
ing hours.  The  (xeneral  Federation  of 
(ierman  Trade  Unions  regards  the  Bill  as 
an  attempt  to  repeal  the  eight-hour  work- 
ing day,  which  was  secured  by  legislation 
at  the  time  of  the  revolution.  The  Bill 
seeks  a  special  adjustment  of  working 
hours  for  industrial  workers,  and,  in 
addition,  by  other  special  legislation,  to 
regulate  the  hours  of  clerical  workers  and 
civil  servants  in  transport,  agriculture 
and  forestry.  ProA'ision  is  also  made  for 
exemptions  on  a  scale  far  in  excess  of 
'.  (■ononric  necessities,  and  in  certain  cases 
the  fixing  of  working  honrs  is  solely  and 
aibitrarily  left  to  the  emjiloyers  and  the 
j.ublic  authorities.  (xreat  oiqiosition  is 
being  manifested  to  the  Bill,  and  both  on 
the  Provisional  National  Economic 
Council  and  in  the  Reichstag  the  Labour 
re]>resentatiA-es  are  taking  steps  to  safe- 
guard the  legal  eight-hour  working  day. 
It  is  significant  that  the  German  employers 
are  putting  foiAvard,  as  their  reason  for 
]e(iuiring  a  lengthening  of  the  working 
day,  the  plea  that  they  must  be  safe- 
guarded against  foreign  competition, 
particularly  British.  Exactly  similar 
arguments  have  been  used  by  certain 
J{ritish  employers  to  their  workers  in 
seeking  for  a  modification  of  the  47  or  la- 
bour week.  Apirarently,  hoAvever,  shoul  i 
■my  lengthening  of  Avorking  hours  taki 
])lace  in  this  country,  this  Avill  immediately 
be  rrsed  as  a  reason  for  increasing  tho 
honrs  of  Continental  Avoikmen,  which  iir 
turn  AA-otrld  lead  British  employers  tomakc 
further  requests  for  increasing  Avorkinj, 
hours.  We  should  thus  be  moA-ing  in  thej 
vicious  circle  once  again.  It  is  certair 
that  no  lengthening  of  hours  Avill  takt 
])lace  in  (xreat  Britain  Avitliout  the  mosi 
bitter  and  strenuous  ojijiosition  of  tlui 
unions,  and  emjiloyers  would  be  Avel 
ad\'ise(l  to  concentrate  on  othei-  method.! 
of  strengthening  their  competitive  ])osi| 
tion,  rather  than  lo  rely  on  a  reduct  cj 
standard  of  labour  conditions. 
Engineering  Investigation  Committee. 

Wc  may  slunlly  expect  the  re])cirt  of  th 
Joint  Investigation  Committee,  re])reseiit j 
ing  the  I'higineering  l^mployers"  Feder;)|l 
tion,  the  Shipbuilding  Em])loyers"  Fedeiill 
tion  and  the  trade  unions,  which  w;v" 
appointed  in  August,  1919,  to  investignt (' 
the  economic  relation  of  production 
hours  of  Avorlc.  and  the  methods  of  man 
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facture  in  the  shipbuilding  and  engineer- 
ing industries  in  other  countries.  Con- 
siderable delay  has  been  experienced  in 
conducting   the  investigation,    and  even 
DOW  the  committee  has  not  been  able  to 
go   into   the    subject   as    fully   as  was 
loriginally  intended.      Various  shipyards 
and     engineering     establislnnents  were 
I  visited  in  Belgium,  Holland  and  (lermany, 
but  the  proposed  visit  to  tlie  United  States 
of  America  did  not  materialise,  owing,  ii 
is  understood,  to  the  stagnation  in  trade  in 
that  country.    In  addition,  a  number  of 
works  and  sliipyaids  were  visited  in  Great 
Britain.      A  mass  of  valuable  data  has 
nevertheless  been  accumulated  by  the  com- 
mittee  dealing   with  the    export  trade, 
foreign  competition,  systems  of  jiaymcnts, 
•quipmeut  of    works,   welfare,  elhciency 
'  md  general  working  conditions.    A  draft 
report  which  fills  nmny  pages  lias  been 
(prepared,  and  now  awaits  submission  to 
ihe  full  committee.      The  investigation, 
which  is  the  first  of  its  kind,  has  i)roved 
)oth  interesting  and  instructive,  certainly 
,,'lo  the  trade  union  officials  who  took  ])ar( 
in  it,  but    whether  it   will    lead  to  any 
^material  changes  in  njethods  of  ])ioduction 
lU  this  country  is  somewhal  doulitful. 

'        TRADE  RECOVERY. 


tj  Expressing  his  views  on  the  present 
'■ndustrial  situation.  Mr.  W.  L.  Hichens, 
■■hairman  of  Messrs.  Cammell,  Laird  &  Co., 
;-;aid  that  the  real  question  was  how  to  get 
Kid  of  depression  and  recover  trade. 
^Recovery  of  trade  depended  on  prices  being 
'bi'oug'ht  to  a  satisfactory  basis,  and  upon 
^foreign  Jiatioirs  being  able  to  trade  with 
us.  There  were,  he  said,  certain 
|-?ncouraging  features  in  the  present-day 
^iituation.  The  enormous  surplus  of 
ptocks  which  peojjle  had  when  the  depres- 
i'^ion  started  had  'been  largely  liciuidated, 
|iind  buyers  would  have  to  obtain  fresh 
(<;tocks.  They  might  restock  on  a  larg'e  or 
hmall  scale,  but  it  did  not  follow  they 
i  vould  replenish  in  such  a  way  as  to  restore 
fn'osperity.  Another  encouraging  feature 
f'vas  that  the  cost  of  prodiiction  had  come 
flown,  and  the  greatest  attraction  that 
|ix)uld  be  put  before  a  buyer  was  a  \ow 
I'-uice. 

r  The  prices  for  all  goods  must  be  at  least 
fits  low  as  the  prices  of  our  foreign  competi- 
tors. Sentiment  did  not  count  for  much 
f|n  money  matters,  and  when  it  came  to  a 
|inatter  of  business  people  did  not  go  to  any 
^larticular  firm  or  country  merely  because 
Hiey  liked  theim.  Therefore  we  had  to  toe 
jfhe  line  to  meet  the  market  conditions  of 
jjhe  world.  One  was  often  told  tbat  that 
ii|Vasout  of  the  question  at  the  present  time 
.|;)wing  to  the  exchange  difiiculty.  There 
;|Pas  a  certain  amount  of  truth  in  that,  but 
\  lie  thought  the  point  was  very  much 
ll'xaggerated,  and  he  did  not  think  it  would 
lii)e  very  long  before  we  found  ourselves  on 
■  'ven  terms  with  Germany  so  far  as  the 
irxchange  situation  was  concerned.  Wages 
n  Gennany  were  considerably  lower  tluni 
ti  this  country,  and  we  could  not  compete 
.gainst  Gernumy  unless  the  wages  were  on 
;  .n  equal  basis.  We  could  either  reduce 
;  ,he  wages  in  this  country  to  the  level  of 
!  (hose  in  Germany,  raise  those  in  Germany, 
j,r  strike  a  mean  between  the  two.  In  his 
ij  .iew  the  right  policy  was  to  raise  the  wage 
,  [f  the  German  worker  to  the  same  level  as 
|ihat  of  the  British  worker.  'Most  of  Europe 


had  not  recovered  from  the  effects  of  the 
war,  arid  was  still  more  or  less  paralysed, 
being  unable  to  produce  anything  for 
export  purposes.  Until  J'lurojje  recovered, 
our  trade  must  continue  to  be  stagnant, 
l>ecause  in  pre-war  days  Europe  was  our 
largest  market.  He  did  not  sec  why  the 
Russian  Government  should  not  ])e  recog- 
nised, providing  we  got  a  satisfactory  basis 
on  which  to  trade.  Until  we  had  our 
prices  right  and  Europe  going  ag'ain  we 
would  never  get  back  to  the  old  days  of 
prosperity.  He  thought  there  would  be 
closer  co-operafion  between  labour  and 
capital  in  the  future,  if  the  situation  was 
clearly  understood  by  both  sides,  and  if 
thejr  recognised  that  they  must  concentraf  e 
on  keeping  prices  down  in  order  to  secure 
trade  they  would  find  a  way  to  do  it.  He 
did  not  think  that  would  necessitate  a 
cutting  down  of  wages,  but  it  could  be 
accomplished  by  an  improvement  of  the 
efficiency  of  everybody,  from  top  to 
bottom. 


LABOUR  AND  TRADE. 


M]-.  .) .  ii.  Clynes,  M.I'.,  is  one  of  our 
Labour  leaders  w^ho  is  always  worth  listen- 
ing to.  He  has  courage,  he  has  vision  and 
he  represents  what  is  best  in  the  Labour 
movement  in  this  country.  For  some  time 
back  he  has  been  conducting  wliat  is 
A  irtually  a  compaign  against  consei  vat  i>.ni 
in  trade  unionism. 

As  tbe  guest  at  luncheon  of  the  Imi)erial 
Commejcial  Association  in  London  the 
other  day,  Mr.  C^lyues  said  there  were  some 
rales  of  tiade  unionists  which  were  ohl- 
f ashioned ;  ])ut  trade  union  rules  and 
customs  were  not  singular  to  organisations 
of  Avorkmen.  »Some  trade  union  rules 
might  be  considei'ed  to  operate  eA'en  to 
llie  detriment  of  workmen,  and,  personally, 
he  believed  some  of  them  did,  but  tliis  was 
largely  due  to  the  fact  that  such  rules 
sprang  fi'om  the  absence  of  any  co-opera- 
tive purpose  or  mutual  consideration  of 
joint  interests. 

Trade  unions  should  have  been  allowed 
fieedom  to  grow  up  as  part  of  a  necessary 
industrial  organisation.  No  wonder  that 
so  many  rules  were  framed  in  the  nairow 
terms  of  self-defence  and  a  fear  lest  either 
emjdoyers  or  the  development  of  trade 
should  rob  woi-kmen  of  what  were  thought 
to  be  their  individual  interests.  Rules, 
howevei',  should  be  broadened  to  meet 
more  modern  conditions  and  adai)ted  to 
]aesent-day  systems  of  juoducticui  and 
business. 

Wages  in  the  last  few  months  had  been 
seriously  leduced,  but  I'educed  wages 
would  not  avail  to  enable  emjdoyers  to 
nieet  their  difficulties.  Emjdoyers  must 
discover  and  apply  other  means  as  well  to 
make  their  success  certain.  But  so  far  as 
the  woikei'  had  to  choose  between  less  pay 
and  greater  output  he  could  best  ])romote 
his  own  interests  by  higher  ])roduction. 
which  would  tend  to  increase  his  chances 
of  emidoyment  and  raise  the  purchasing 
value  of  the  wages  which  he  earned. 

The  mistake  on  the  workers'  side  was 
to  assume  that  there  was  some  sort  of 
mysterious  reservoir  of  wealth  into  which 
they  could  thrust  their  hands  and  bring 
forward  any  wage  which  man  might 
desire.  The  truth  was  that  the  volume  of 
national  production  was  the  level  of  the 
wages  a  man  could  receive  for  his  labour. 


Workmen  had  not  sutfered  from  over-pro- 
duction. They  had  suffered  from  under- 
consumption. They  had  sutiered  from  the 
inability  of  other  people  to  buy. 

Workmen  could  not  be  persuaded,  con- 
tinued Mr.  Clynes,  to  make  great  efforts 
for  more  production  if  they  feared  that 
thei-eby  they  would  the  sooner  be  out  of 
a  job.  The  men  who  maintained  industry 
when  they  were  at  work  should  be  sub- 
stantially hel]jed  by  industry  when  they 
were  out  of  a  job. 

There  was  room  for  every  class  if  each 
class  would  honestly  and  fairly  do  its  share 
in  seeking  the  common  imtional  welfare. 
Labour  said  to-day  :  "  This  is  our  cotiutry 
as  well  as  yours."  It  was  the  duty  of 
Labour  to  pursue  a  policy  so  as  to  give 
to  every  man,  working  with  his  brains  as 
well  as  with  his  hands,  his  fair  and  full 
share  of  the  rewards  of  his  services.  He 
was  certain  that  those  rewards  would  come 
in  full  measuie  just  in  the  degree  that 
there  was  greater  and  not  less  close 
co-operation  aiul  agreement  among  all 
sectioiis  for  the  common  advance  of  the 
ccmntiy,  which  they  were  all  anxious  to 
see  far  better  than  it  was  at  the  i)resent 
time. 


EN  PASSANT. 

Further  Wages  Reductions  for  Dock 
Labourers. 

The  Dock  Labouiers'  Union.s  have  dis- 
cussed, through  the  National  Joint 
Industrial  Council,  the  employers'  pro- 
posals for  further  wages  reductions,  and 
also  certain  modifications  in  the  "  Shaw 
agreement."  No  decision  has  been  come 
to,  and  a  furtlier  meeting  will  take  place 
shoi  tly.  It  will  ])e  i  .'inrmbered  that  the 
dockers'  rates  have  l)eeu  reduced  from  IGs. 
to  l'5s.  jier  day,  the  last  instalment  of  (he 
leduction  having  taken  eflfect  in  Januarv, 
1922. 


EIGHT-HOUR  DAY. 

The  caward  of  the  National  Wages  Board  on  Scottish 
railwaynieii's  wages  and  conditions  has  just  been 
issued,  and  constitutes  tlie  following  findings  : — 

Waues. — The  amounts  of  wage  increase  under 
the  June  agreement,  1920,  to  he  withdrawn  under 
the  .'liding-scale  agreement  with  each  fall  in  wages 
doubled  until  the  advances  have  all  been  absorbed. 

Overtime. — The  claim  for  any  alteration  in  the 
existing  practice  has  not  been  established. 

Juniors. — Age  at  which  youths  should  he 
regarded  as  adults  to  be  raised  from  18  to  20. 

Hours. — When  economy  will  accrue  men  may 
be  rostered  up  to  nine  hours  a  day,  any  time 
worked  over  eight  hours  being  paid  for  at  over- 
time rates.  A  spreadover  of  from  10  to  12  hours 
was  suggested,  but,  generally  speaking,  the  eight 
hours  is  to  be  observed. 

In  making  the  award,  the  board  say  that  it  must 
be  understood  all  jiarties  are  under  an  honourable 
obligation  to  consider  the  interest  of  the  public 
as  the  users  of  railways  while  also  keeping  in  mind 
the  fact  that  railways  do  not  constitute  the  only 
means  of  inland  transport,  and  that  from  year  to 
year  the  competition  of  niolor  traffic  is  increasingK' 
■felt. 

It  is  common  ground  .  .  tliat  the  wages  of 
railway  workers  must  rest  upon  a  basis  having  some 
degree  of  permanence,  and  should  not  respond  to 
every  slight  movement  of  the  more  sensitive  wages 
in  industrial  occupations. 

Of  the  eight-hour  day  they  say  its  opera+ion 
has  been  marked  by  an  'nflexihility  which,  as 
regards  some  grades  of  employees,  the  conditions 
o.  railway  service  do  not  easily  support.  IModern 
railway  working  is  complex  in  a  high  degi-ee,  and 
experience  must  ultimately  determine  what  in  cft"- 
ditions  of  service  is  or  is  not  practicable." 
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COMPANY  NOTES. 

London  Foundry  Co.  Ltd.— The  Loudon 
Foundrv  Ltd..   Bvinisdnwii,   .Middlesex,  report. 

small  [r...u.  ..v.  the  workin;.;.-  UfiO.  The  net 
profit  ol  £9,bG!t-after  placing  £4,101  to  deprecia 
tion— has  all  been  absorbed  in  capital  expenditure, 
and  an  overdraft  from  the  bank  was  also  needed 
to  meet  that  outlav.  It  is  said  that  the  strikes  ot 
moulders  and  miners  lost  the  company  12  months 
work  out  of  the  past  two  years,' and  even  at  the 
present  time  the  foundry  is  not  in  full  operation. 
The  slump  in  trade  is,  of  course,  responsible  tor 
this,  but  the  chairman  is  not  pessimistic  of  the 
prospects. 

Baldwins  Ltd.— The  accounts  of  Jvlessrs.  Bald- 
wins Ltd..  as  was  expected,  show  a  considerably 
.smaller  profit  tha.n  in  the  preceding  year.  The 
directors,  however,  have  been  able  to  recommend 
a  dividend  of  5  per  cent,  free  of  tax,  which,  m 
view  of  present  conditions,  ninst  be  considered  as 
very  satisfact-i  \ .  The  iiadnm  i-.-lils  for  the  year 
amount  to  £410.75s.  against  £<;s:!.404  in  ^1919-20, 
After  allowing  £50,000  for  depreciation  and  paying 
debenture  interest  and  sinking  fund  premiums, 
there  is  a  net  profit  of  £325.167.  compared  with 
£567,023  for  the  previous  year. 

Lionel  Robinson  &  Co.— Mr.  Lionel  Robinson. 
B  A.,  has  taken  into  partnership  ;Mr.  W.  E.  Warri 
low,  A.M.I.E.E..  as  and  from  January  1,  1922, 
and' under  the  name  of  Lionel  Robinson  &  Co.  they 
will  continue  and  furllier  develop  <  b.  sole  agency 
for  resistance  materials  and  woes  of  Henry  Wiggm 
&.  Co  Ltd.,  Birmingham,  win.  Ii  Mr.  Lionel  Robm- 
,son  has  held  for  the  past  l."i  \.:iis.  Mr.  Lionel 
Robinson  is  the  originator,  with  Henry  Wiggin 
&  Co.  Ltd.,  of  their  now  famous  '•Ferry"  resis- 
tance wire  so  largely  used  in  all  the  best  makes  of 
motor  starters,  controllers,  regulators,  rheostats, 
cinema  projectors,  and  also  in  sliding  resistances 
and  many  scientific  instruments.  Mr._  W.  E. 
Warri  low  brings  to  the  business  15  years 
experience  of  commercial  work,  chiefly  in  encourag- 
ing, through  the  Press,  the  sales  of  electrical  and 
allied  products  of  every  description.  Makers  of 
electric  fires  and  cooking  apparatus  will  be 
interested  to  know  that  the  company  are  now  intro- 
ducing, for  Henry  Wiggin  &  Co.  Ltd.,  two  grades 
of  iron-free  nickel  chrome  alloys  in  wire  and 
ribbon  form,  which  they  claim  are  equal  to  any 
American  or  other  imported  materials  on  the 
market.  They  will  also  develop  other  agencies  for 
any  class  of  material  required  by  manufactui-ers 
using  electrical  resistance  alloys.  Announcements 
regarding  these  wilt  be  made  from  time  to  time. 
Enquiries  should  be  addressed  to  the  company  s 
offices,  3.  Staple  Inn.  London.  W.C.l. 


NEW  COMPANIES. 

Geo.  Artiinage  (Leeds)  Ltd.— Private  company. 
Registered  December  23.  Capital  £2,500  m 
£1  shares.  To  take  over  the  btisiness  of  an  iro^n 
and  steel  merchant  carried  on  by  G.  Armitage  at  97. 
Albion  Street,  Leeds,  and  to  carry  on  the  business 
of  constructional,  electrical,  hydraulic,  automobile 
and  general  engineers,  etc.  The  first  directors  are  : 
G.  Armitage  and  G.  W.  Armitage.  G.  Armitage 
is  permanent  governing  director,  subject  to  holding 
500  shares.  Qualification  £250.  Remuneration  as 
fixed  by  the  company.  Registered  oflSce  :  97.  Albion 
Street,  Leeds. 

J  Russell  &  Co.  Ltd.— Private  company.  Regis- 
tered December  23.  Capital  £1,000  in  £1  shares. 
'I'o  carrv  on  the  business  of  general  engineers  and 
pump  makers,  marine,  motor,  electrical  and 
refrigerating  engineers,  shiprepaii'ers.  boiler  makers, 
blacksmiths,  copper  and  tinsmiths,  sheet  metal 
workers,  etc.  The  first  directors  ni  e  :  J.  Russell 
and  J.  W.  Alford.  Qualification  £500.  Remunera- 
tion as  fixed  bv  the  company.  Secretary  :  J.  W. 
Alford.  Registered  office  :  5,  Credon  Road,  Plais- 
tow,  ,E.  : 

■Crittall,  Freeman'  Bronze  Ltd.— Private  com- 
pany. Registered  December  30.  Capital  ,£10,000 
in  £1  shares."  To  carry  on  the  business  of  manu 


facturers  of  and  dealers  in  bronze,  brass,  iron  and 
metal  work,  .etc.  The  first  directors  are  :  F.  H. 
Crituill  (.hairman),  V.  G.  Crittall  and  C.  S.  Free- 
in. m  ini.MKiging  director).  Qualification  250  shares. 
Solicitors  :  Munns  &  Longden,  4c,  Frederick's  Place, 

E.  C.2. 

L;ni-li;oM.  8on<  &  Foster  Ltd.— Private  company, 
,  I .  ,1  Di  cemlH  i  30.  Capital  £1,000  in  £1 
shares.  I'o  acquiie  the  business  of  engineers,  iron- 
founders,  boiler  makers  and  brassfounders  carried 
on  bv  Langham  Sons  at  Muspole  Street.  Norwich. 
The  "fir-st  directors  are  :  F.  M.  Foster  and  Mrs.  S. 
i<'osfcr.  Registered  office:  St.  Gearge's  Ironworks, 
.Muspole  Street,  Norwich. 

Taylor  &  Parsons  Ltd.— Private  company.  Regis 
tered  January  3.  Capital  £30,000  in  £1  shares. 
To  take  over  the  mill  furnishing  department  of 
Taylor  &  Parsons  Ltd..  inclnding  their  business  of 
lilack  ironmongers  and  tool  dealers,  and  the 
business  of  mill  furnishers  and  ironmongers  for- 
merly carried  on  bv  J.  S.  Heap  &  Son.  at  Bond 
Street.  Bradford,  aiid  to  adopt  an  agreement  with 

F.  E.  Tidswell.  E.  C.  Heaton,  P.  L.  Heap.  Acton 
&  Borman  Ltd..  and  Leadham  &  Heaton  Ltd.  The 
permanent  directoi  ,<  .-ire  ;  F.  E.  Tidswell.  E.  C, 
Heaton  and  P.  L.  Heap.  On  the  do.  .sis.'  of  F.  E. 
Tidswell  and  E.  C.  H.'at.ni.  while  dir.'ci.as  of  Acton 
&  Borman  Ltd.  an. I  L.a.lliam  &  Heaton  Ltd. 
respectively,  or  such  ..;Ii.t  c.jmpanies  to  which  their 
midertakings  shall  have  been  transferred,  or  the 
personal  representatives  of  the  said  F.  E.  Tidswell 
and  E.  C.  Heaton  hold  £500  shares  each,  they 
shall  be  entitled  to  appoint,  and  from  time  to  time 
reappoint,  directors.  Qualification  of  P.  L.  Heap 
£500  ordinary  shares.  Registered  office  :  11-13, 
Bond  Street,  Bradford. 

J.  L.  Walker  Ltd. — Private  company.  Registered 
December  31.  Capital  £2,000  in  £1  shares.  To 
adopt  an  agreement  with  J.  L.  Walker,  and  to 
carry  on  the  business  of  tinners,  hardware  mer- 
cliants,  stampers  in  steel,  copp.'r.  biass  and  other 
metals,  etc.  The  first  directors  are  :  J.  L.  Walker 
(permanent  managing  director),  J.  S.  Symes,  W. 
Pitts  and  H.  Firth.  Qualification  £100.  Registered 
office  :  Thompson  Street  Tinplate  W^orks.  Thomp 
son  Street,  Shipley. 

Dawson  Hardened  Copper  Ltd.— Private  com 
pany.  Registered  January  5.  Capital  £10,000  in 
£1  shares.  To  adopt  an  agreement  with  Sydney 
Wertheimer  and  to  carry  on  the  business  of  manu- 
facturers, producers,  importers  and  workers  of  and 
dealers  in  metals,  and  alloys  of  metals  and  substi- 
tutes for  iron,  steel  and  other  metals  and  articles 
made  or  partly  made  therefrom,  etc.  The  first 
directors  are  :  'S.  Wertheimer  (managing  director), 
V.  A.  Dawson  and  F.  W.  Wilkes.  Registered 
office  :  64,  Victoria  Street,  S.W.I. 

Griffiths  &  Browett  Ltd.— Private  company. 
Registered  January  6.  Capital  £100,000  in  £1 
shares.  To  acquire  from  E,  T.  Everton  certain 
works,  plant,  machinery  and  other  assets  at  Rea 
Street,  South,  Birmingham,  and  to  carry  on  the 
business  of  tinplate  and  ironplate  woi-kers,  brass- 
founders,  copper  workers,  workers  in  aluminium, 
japanners,  etc.  The  first  directors  are  :  E.  T. 
Everton  and  F.  N,  Hordni.  (Qualification  :  £500. 
Remuneration  :  £100  per  annum  (chairman  £150), 
free  of  tax.  Secretary  :  H.  J,  Tieiigr.mse,  Regis- 
tered oflfioe  :  Rea  Street  South.  Lirmingham. 

J.  Thomson  MacLeod  Ltd.— Private  oompanx , 
Registered  in  Ediiiburgli.  January  13  Capital 
£30,000  in  £1  shares  (10,000  s  por  .■enl  p,.  fricnc(> 
and  20,000  ordinary).  To  take  .iver  the  l>usiness  of 
importer  and  exporter  of  and  dealer  in  machine 
tools,  small  tools,  engineering  specialities,  iron- 
mongery and  general  hardware,  earned  on  at  77. 
Robertson  Street,  Glasgow,  by  J.  T.  MacLeod.  The 
first  directors  are  :  J.  T.  MacLeod  and  S.  McGavin. 
Registered  office  :  77,  Robertson  Street,  Glasgxjw. 

Culkiii  &  Parkinson  Ltd.— I'rivale  company. 
Registered  January  9.  Capital  £2,000  in  .£1  shares 
(1,000  ineferred  and  1.000  ordinary).  To  carry  on 
the  business  of  electricians,  engineers,  manufac- 
turers and  workers  of  and  dealers  in  electricity, 
motive  power  and  light,  etc.  Tlie  first  directors 
are  :  J.  Culkin  and  J.  Parkinson.  Qualification 
£10.  Remuneration  £50  each  per  annum.  Secre- 
tary :  J.  Parkinson.  Registered  office  :  111.  Wood- 
house  Lane,  Leeds. 


MORTGAGES,  CHARGES  AND 
SATISFACTIONS. 

Siemens.  Bros.  iS;  Co.  Ltd. --Satisfaction  to  the 
extent  of  £24,500  on  January  2,  1922,  of  debenture 
stock  dated  January  15,  1918,  securing  £1,330,000. 

]].]',  Engineering  Co. — Debenture  dated 
December  29,"  1921,  to  secure  £1,000;  charged  on 
the  company's  undertaking  and  properly,  present 
and  future,  including  uncalled  capital.  Holder  : 
A.  Phil)),  4,  Devonport  Street,  Hyde  Park,  W.2. 

Coventrv  Simplex  Engines  (1921)  Ltd. — Pai'ticu 
lars  of  £25,000  debentures,  authorised  Novemhe 
28,  1921;  whole  amount  issued:  charged  on  tli. 
company's  undertaking  and  property,  present  an. I 
future,  including  uncalled  capital. 

Ormerods'  Tool  Co.  Ltd.— Mortgage  debentur.  , 
charged  on  the  company's  undertaking  and  pn 
perty,  present  and  future,  including  uncall.  1 
capital,  dated  January  4,  1922,  to  secure  all  inon. ;  ■ 
due  or  to  become  due  from  company  to  Lloyrl  s 
Bank. 


CORIPANY  REGISTRATIONS  AT  SOMERSET 
HOUSE, 

January  1  to  December  31,  1921. 

Public.  Private, 
Number  Number 
Regis 


Classes. 

tered.  Capital 

tered. 

Capita 

£ 

£ 

Air   

2 

1,100 

9 

78,30C 

Electricity  and  gas 

6 

169,500 

109 

1 .710,30C 

Engineers   

7 

1.55,000 

344 

2,793,37? 

1 

100,000 

47 

629,i;0t 

Iron,  brass,  etc.  ... 

,5 

2,100,000 

392 

3,827,4-21 

Mines   

26 

2,727,022 

138 

4,253,101 

Miscellaneous 

4 

51,100 

310 

1.298,32 

Motors   

7 

390,000 

281 

2,000,08 

Oil   

12 

6,142.500 

49 

1 .065,55 

Railways   

1 

600,000 

7 

45,5C 

12 

1,943,000 

24 

132,4(1 

Shipping   

8 

406,100 

200 

2, 777, If 

The  totals  recorded  above  reveai  the  lainental 
shrinkage  in  the  business  of  the  Companies  Regi 
tration  Department  of  the  Board  of  Trade  at  Some, 
set  House  in  1921  as  compared  with  that  of  tl 
previous  year.  In  1921  the  total  number  of  coi 
panics  registered  decreased  by  more  than  a  thi 
(36  per  cent),  a  variation  which  might  easily  | 
accounted  for  by  the  general  trade  depressi 
accentuated  by  the  coal  strike  with  all  its  seriol 
consequences;  but  the  amount  of  nominal  capi* 
fell  by  82  per  cent,  a  drop  of  tlie  utmost  signii 
cance.  In  1920  the  average  capital  of  new  coiiipan 
public  and  private,  was  £56,522:  in  1921  it  w 
only  £15.486.  It  follows  that  the  revenue  from  f 
Capital  Duty,  which  was  raised  in  April,  19: 
from  5s.  per  centum  to  £1  per  centum,  must  ha 
yielded  but  little  more  in  1921  than  it  did  in  19i 
It  would  perhaps  be  going  too  far  to  say  that  ' 
shrinkage  in  the  number  of  registrations  is  (  ' 
to  the  withering  hand  of  the  tax  gatherer,  but  tlii; 
can  be  no  doubt  that  the  decline  in  average  ca)>ffl 
is  almost  entirely  due  to  that  cause.  Truly  a  s.)i|' 
business !  ' 

In  1920  there  were  two  classes,  textiles  and  s-li- 
ping,  that  were  exjiloited  by  the  company  proni.  li' 
to  an  abnormal  and  unhealthv  extent.  These  1- 
nished  totals  of  £138, 985, (528  and  '  £72,76^.3 
respectively.  Conjointly  they  amount  to  -  r 
211  millions  of  money,  or  37  jier  cent  of  the  :  J 
nominal  capital  of  tlie  companies  registered,  m 
1921  textiles  at  £7.473,202  and  shipping,  A 
£3,183.250  (together  £10,656,452)  provide  just  .  'v 
10  per  cent  of  that  year's  total.  Nearly  every  . 
shows  a  decline. 

The  capitals  of  £1.000.000  and  upwards  in  1* 
decadent  year  under  review  are  naturally  very 
In  our  half-yearly  report  published  in  Juh  « 
mentioned  six  such  companies  as  having  seen  If 
light  in  tlie  first  half  of  1921.  The  second  S 
yields  but  four,  oiie  of  tliose  being  Light  Cast  gs 
Ltd.,  £1,000,000  (December  20),— (Compile.l  »y 
Jordan  Sons  Ltd.,  Company  Registration  A^ti». 
Chancery  Lane.  W,C.2.) 


.TA.VUAnY  28,  1922 

^  BOARD  OF  TRADE  NOTES. 

[Abstracted  from  the  Board  of  Trade  Journal  ] 
V\'ai>vih  ]5av  Cold  STOPAiiE  rL\NT.    ili..s  Majesty's 

Trade  Commissionei'  al  Cape  Town  has  forwarded 
,ti)  the  Department  of  Overseas  'I'rndo  an  extract 
"from  tlie  Cape  Argus  of  December  19  l.'i-t,  in  which 
lit  is  staled  that  the  Admiiustrntor  has  secured  a 
'lean  of  £3,000,000  wliieh,  it  is  reported,  will  be 

<levoted  to  the  erction  of  a  cold  storage  plant  and 
I  the  improvement  of  the  ha r)>our  works  at  Walvis 
'Bay.    (Reference  7728/E.D./P.N.) 

'j    Construction  of  Electrical  Railways  in  Nor- 
way'.— According  to  the  latest  Press  information  the 

■  .\ker  ^funicipal  Authorities  have  agreed  to  guaran- 
I  ii'e  that  sufficient  capital  to  complete  the  two  elec- 
ptric  railways,  for  which  concessions  have  been 
r  granted  to  A/S  "  Akersbanerne,"  shall  be  at  the 

(lisposal  of  the  company  (see  Journal  of  October  20 
^,a!iil  January  27,  1921).  Further,  the  municipal 
I  nnthorities  are  also  reported  to  have  undeibaken  to 
['guarantee  a  loan  of  Kr. 2, 000, 000  to  lie  i:iken  up  by 
5  ■■  Akersbanerne "  for  the  purpose  nf  cummencing 
I'luiilding  operations  on  both  railways,  conditionally 
I  npon  both  railways  being  constructed  simulta- 
fiiieously  and  tiie  work  being  initiated  during  tlie 
J  present  winter.   

i   Italian    Public    Works  :     Par:\i.\  Colorno-Po 
[;Canal. — The  attsntion  of  the  Department  of  Over- 
seas  Trade   has   been   drawn,    by   His  Britannic 
^Majesty's  Consul  at  Bologna,  to  a  repiort  appearing 
ill  the  Arrcuirp  iFJlalia  on  Januai'v  1,  I'elalive  to 
1  the  construetioii  of  a  new  canal  eoiineelin;^  tlir  hiwii 
of  Parma  with  the  River  Po.    The  repoit  ^tiit 's  that 
the    proposal    to    reopen    water  CKiininiinieation 
I  between  the  town  of  Parma  and  the  J\i\  er  Po,  a 
[distance  of  19  kilometres,  has  been  considered  by 
.-a  committee  of  Government  experts,  who  reported 
'  favourably  on  the  scheme  and  proposed  that  the 
1  existing  waterway  should  be   enlarged  so   as  to 
[jtake  barges  of  100  tons.       The  Amministrazione 
L  Provinciate  di  Parma  has,  however,  now  decided  to 
/  abandon  the  scheme  approved  by  tlie  Government 
experts,  and  excavate  a  new  canal.    The  following 
J  are  the  chief  features  of  the  work.     Tlic  town  of 
■*  Parma  shall  provide  400  metres  in  length  of  quay 

*  space,  and  that  of  Colorno  200  metres.  The  canal 
I  shall  be  broad  enough  to  allow  barges  of  300  tons 
f;  to  pass  one  another.  Owing  to  the  difference  in 
'  altitude  it  will  be  necessai'y  to  construct  four  locks, 

*  three  of  about  4"50  metres  eacli  and  the  fourth  of 
3'80  metres.    The  cost  of  the  woik  will  be  met  in 

■  part  by  the  Government,  and  provision  is  made  for 
;the  first  payment  duuing  the  current  financial  year. 

'  The  work  should  go  far  towards  lightening  the 
,  problem  of  unemployment,  as  it  will  necessitate  the 

engaging  of  a  considerable  number  of  hands. 

1   . 

Concessions    for    Railway    Construction  in 

Poland. — By  a  law  which  was  published  in  Journal 
^of  Laws  of  the  I'lilish  Hi'ijuhlk  (Dziennik  Ustav 
,  RzeczpospoHtig  Polskiej)  No.  88  of  November  10, 
^  and  which  came  into  force  on  the  same  day,  new 
J  conditions  are  laid  down  on  which  concessions  will 
j  be  granted  by  the  Polish  Government  for  the  con- 
j  struction  and  ownership  of  railways  in  Poland  by 

pi'ivate  enterprise.    The  fotlowing'  are  among  the 

chief  points  of  the  22  articles  composing  the  Law  : 
L  Permits  for  the  carrying  out  of  preliminai-y  snrveys 
1  are  granted  by  the  Minister  of  Railwavs  in  con- 
S  junction  with  the  Minister  of  AVar.  Concessions  are 
I  granted  by  the  Chief  of  State  on  the  strengtii  of  a 
y  decision  taken  by  the  Council  of  Ministers.  Finan- 

■  eial  assistaiu'e  for  Treasui-y  funds  of  the  Republic 
.  nuist  be  sanctioned  by  the  Diet.  Concessions  can 
,  only  be  granted  to  trustworthy  persons  who  can 
\  give  a  sufficient  guarantee  that  they  can  finance  and 
I  carry  out  the  undertaking.    The  concessi-.naire  must 

liave  his  residence  in  Poland.  After  the  ti'rm  for 
^  which  the  concession  was  granted,  the  railwav, 
t  together  with  all  land  and  buildings,  etc.,  becomes 

■  the  property  of  the  Polish  Republic  without  any 
'  compensation.  The  Government  has  the  i-ight  to 
:  purchase  the  railway  before  the  expiration  of  the 
.  eonceission  on  the  basis  of  the  average  of  the  net 
I  profits  for  the  best  six  of  the  last  eight  working 

years  of  the  line.  The  State  may  share  in  profits 
_  or  decrease  tariffs  should  profits  exceed  a  certain 

limit;  or,  it  may  allow  increased  tariffs,  grant  the 
i  concessionaire  financial  assistance,  or  institute  coni- 
I  pulsory  administration  on  his  behalf,  if  profits  do 
V  not  cover  cost  of  exploitation  of  the  line.  The  con- 
I  "itruction  of  the  line  must  correspond  with  general 
If  regulations  and  must  be  carried  out  under  the 
'  supervision  of  the  Ministry  of  Railways,  at  whose 
I'  request  the  concessionaire  will  have  to  erect  new 
r  buildings,  alter  and  complete  old  ones  at  his  own 

expense,  and  to  comply  in  general  with  the  regula- 
1  tions  of  the  Ministry  in  regard  to  the  upkeep  of  the 

railways. 

\ 


ENGINEERING  WORLD. 
CONTRACTS  AND  TENDERS. 

iNDUf  rioN  Motor  and  Redaction  Gear. — The 
Dunedin  City  Council  has  invited  tenders,  which 
will  be  received  up  to  March  31,  1922,  for  the 
supply  and  delivery  of  one  "  150  h.p.  three-phase 
induction  motor  and  reduction  gear,"  for  the 
Mornington  Cable  Service.  Plans,  form  of  tender, 
and  of  contract  may  be  inspected  by  United  King- 
dom firms  interested  on  application  at  the  Depart- 
ment of  Overseas  Trade  (Room  84),  35,  Old  Queen 
Street,  S.W.I,  until  January  21,  when  they  will 
become  available  for  firms  in  the  provinces  unable 
to  arrange  for  the  inspection  in  London.  (Reference 
7t;83/P.D./P.N,) 


Rotary  Converters  and  Turbo- Alternators  for 
Sydney,  N.S.W. — The  Municipal  Council  of  Sydney 
(Electricity  Department)  invite  tenders  for  the 
supply,  delivery  and  erection  of  (n)  two  2,000  kw. 
rotary  converters,  [h]  one  10,000  to  12,000  kw. 
turbo-alternator.  Sealed  tendeis  on  proper  forms 
,\ill  be  received  by  the  Town  Clerk,  Town  Hall, 
Svdney,  up  to  3  p.m.  on  April  24,  1922.  A  pre- 
liniinarv  deposit  of  £100  must  lie  lodged  with  the 
City  Treasurer  at  Sydney  before  ilir  time  specified 
f"i-  the  closing  of  tenders.  S|j(cifi(ntions,  condi- 
tions and  blue  prints  relating  to  these  contracts 
have  been  forwarded  by  his  INLijesty's  Trade  Com- 
niissioner,  Sydney,  and  may  be  (insulted  by  United 
Kingdom  firms  interested,  on  application  to  the 
Department  of  Overseas  Trade  (Room  49),  35,  Old 
(}iieen  Street.  London.  S.\\M.  until  January  31, 
1922,  after  which  d.ile  the  documents  will  be  avail- 
able for  thii^c  liiiiis  in  the  pr(jvinces  unable  to 
^iii'ance  for  tlie-i'  insnection  in  London.  (References 
in)  D.O.T.  7523/E.D./P.N..  and  (h)  7524/E.D./ 
I'.N.) 


Electrical  Undertakings  in  India. — His 
iNlajesty's  Senior  Trade  Commissioner  in  India  has 
forwarded  to  the  Department  of  Overseas  Trade 
copies  of  the  third  supplement  to  the  List  of  Elec- 
trical Undertakings  in  India  revised  to  October. 
1921,  which  contains  valuable  financial  and 
technical  details  with  regard  to  the  vaxious  licenced 
electrical  undertakings  in  India. 

A  copy  of  this  supplement  may  be  seen  by 
interested  United  Kingdom  firms  on  application  to 
the  Department  of  Overseas  Trade  (Room  84),  35, 
Old  Queen  Street,  Westminster,  London,  S.W.I, 
while  a  further  copy  is  available  for  loan,  in  order 
of  application,  to  firms  in  the  provinces  who  may 
be  unable  to  arrange  for  their  inspection  in  London. 
(Reference  E.D./7753.) 


Steel  Wike  Ropes  for  South  Africa. — The 
South  African  Railways  and  Harijours  invite  'onders 
for  the  supply  of  steel  wu'e  ropes,  galvanised  and 
black,  during  the  12  months  January  1  to 
December  31,  1922.  Tenders,  in  sealed  envelopes 
marked  "  Tender  for  Steel  Wire  Ropes,"  must  be 
received  by  the  Secretary  to  the  Tender  Board, 
S'Hith  African  Railway  Department  Pleadquarter 
Offices,  Johannesburg,  not  later  than  noon,  March 
20.  A  copy  of  the  conditions  and  form  of  tender 
and  specification  may  be  seen  by  interested  United 
Kingdom  firms  on  application  to  the  Department  of 
Overseas  Trade,  35,  Old  Queen  Street,  Westminster, 
l^ondon.  S.W.I  (Room  47),  until  February  14,  when 
they  will  be  available  for  provincial  firms  unable  to 
arrange  for  their  inspection  in  London.  (Reference 
No.  7738/E.D./P.N.) 


NOTICES  OF  MEETINGS. 


INSTITUTION  OF  ELECTRICAL  ENGINEERS. 

Birmingham  ;  A  lecture  will  be  given  on 
February  1,  at  the  University,  Edmund  Street,  to 
commence  at  7  p.m.,  by  Dr.  S.  P.  Smith.  Subject  : 
"  Single  and  Three-phase  Commutator  Motors  with 
Shunt  and  Series  Characteristics." 


INSTITUTION   OF   BRITISH  FOUNDRYMEN. 

Manchester  :  A  meeting  will  be  held  on  Feb- 
ruary 4,  in  the  College  of  Technology,  Sackville 
Street,  at  4  p.m.,  when  R.  Dunkerley,  Esq., 
F.CW.A..  will  deliver  a  lecture  on  "Foundry 
Accounts,  Costs  and  Statistics." 

JUNIOR  INSTITUTION  OF  ENGINEERS. 

London  :  Meeting  to  be  held  in  the  Caxton  Hall 
on  February  3,  at  8  p.m.,  when  a  lecture  will  be 
given  by  Major  W.  Gregson  on  "  Utilisation  of 
Waste  Heat  from  Internal-combustion." 
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INSTITUTION  OF   ELECTRICAL  ENGINEERS. 

Wireiess  Section. 

London  :  A  meeting  will  be  held,  on  February  1, 
at  Savoy  Place,  Victoria  Embankment.  W.C.2,  to 
commence  at  G  p.m.  Major  J.  Erskim'  .M'M  iay, 
R.A.F.,  will  speak  on  (a)  "The  Detci  inniai  ion  of 
the  Decrement  of  a  Distant  Sending  Station,"  and 
[b]  "  Some  New  Methods  of  Radio  Navigation." 

Newcastle  :  A  conversazione  will  be  held  at  the 
Armstrong  College,  on  February  9,  to  commence 
at  7-15  p.m. 

Manchester  :  A  meeting  will  be  held  at  the 
Engineers'  Club  on  February  7,  to  commence  at 
7  p.m.  A  lecture  will  be  given  by  L.  J.  Romero 
and  J.  B.  Palmer  on  "The  Interconnection  of  A.C. 
Power  Stations." 

London  :  A  meeting  will  be  held  at  Savoy  Place, 
Victoria  Embankment,  W.C.2,  on  February  2,  to 
commence  at  6  o'clock.  A  paper  on  "The  Intercon- 
nection of  A.C.  Power  Stations  "  will  be  given  by 
L.  J.  Romero  and  J.  B.  Palmer. 


THE  INSTITUTE  OF  METALS. 

Important  Meetings  of  the  Year. 

The  annual  meeting  of  the  institute  will  be  held 
in  London  on  March  8-9,  when  ten  important 
I'apers  are  to  be  presented  for  discussion.  At  the 
annual  dinner,  at  the  Trocadero  Restaurant,  on 
Wednesday,  March  8,  lady  members,  as  well  as 
many  distinguished  guests  of  the  coinicil,  v.ill  be 
jiresent. 

Prior  to  the  March  meeting  a  ballot  for  the  elec- 
tion of  new  members  and  student  members  will  be 
held.  The  necessary  membership  application  forms, 
combined  with  an  interesting  illustrated  booklet 
describing  the  work  of  the  institute,  and  including 
photographs  of  all  past  presidents,  can  be  obtained 
from  the  secretary,  Mr.  G.  Shaw  Scott,  M.Sc,  14, 
.Members'  Mansions,  Victoria  Street,  Westminster, 
.S.W.I,  to  whom  application  forms,  duly  completed, 
should  be  sent  not  later  than  noon  on  Wednesday, 
February  22.  A  special  feature  which  makes  this 
ballot  111©  most  notable  of  the  year  is  that  persons 
elected  as  a  result  of  it  secure  membership,  not 
for  the  usual  12  months,  but  for  the  extended  pei-iod 
ending  June  30,  1923,  as  well  as  an  extra  volume 
of  the  Institute's  invaluable  journal. 

The  annual  May  lecture  will  be  delivered  on  Mav 
3  by  Sir  Ernest  Rutherford,  F.R.S.,  on  "The 
Relation  of  the  Elements."  The  discourse  should 
throw  fresh  light  on  the  much-debated  subject  of 
the  possible  transformation  of  one  metal  into 
another. 

The  autumn  meeting  of  the  institute  will  be  held 
—for  the  first  time— at  Swansea,  on  September 
20  22.  .A  large  gathering  is  expected  in  this 
important  metallurgical  centre,  to  which  the  Mayor 
and  Corporation  have  extended  a  very  heaVtv 
invitation  to  the  Institute  of  Metals. 

Fi  'om  October  to  December  (as  well  as  during  the 
present  quarter)  meetings  of  the  various  local 
sections  of  the  institute — membership  of  which  is 
free  to  members  of  the  parent  body — will  be  held 
in  London.  Birmingham.  Sheffield,  Glasgow,  New- 
cast  le-on-Tyne,  and  elsewhere. 

In  view  of  the  attractive  nature  of  the  programme 
of  the  Institute  of  Metals  for  the  ensuing  year  it 
is  expected  that  the  growth  of  the  institute  in  1922 
will  be  even  greater  than  it  was  last  year,  when 
the  membership  increased  from  1,298  to  1,410 — a 
record  year's  growth.  Such  an  increase,  occurring 
during  a  year  of  great  trade  depression,  indicates 
that  makers  and  users  of  non-ferrous  metals  and 
alloys  are  now  more  than  ever  on  the  alert  to 
take  advantage  of  the  scientific  information  obtain- 
able through  association  with  the  institute  that 
exists  to  foster  their  interests.  It  is  largely 
through  the  adoption  of  more  scientific  methods  of 
manufacture  that  the  British  manufacturer  will  be 
able  siiccessfully  to  meet  foreign  competition,  and 
it  is  just  here  that  invaluable  service  is  being 
rendered  by  our  scientific  institutions.  When  trade 
was  good  some  makers  imagined  that  they  could 
afford  to  ignore  such  assistance,  but  to-day  no  stone 
is  being  left  unturned  to  advance  the  technics  of 
industry — hence  the  "  boom  "  in  the  Institute  of 
Metals'  membership. 

The  Institute  of  Metals  has  just  issued  a  practical 
jiamphlet  of  32  pages,  giving  in  summary  form  the 
results  of  oyer  ten  yeai-s'  research  into  the  causes 
and  prevention  of  corrosion  in  condenser  tubes. 
The  pamphlet,  which  is  one  that  will  appeal  parti- 
cularly to  all  engineers,  can  be  obtained,  price 
2s.  8d.  post  free,  from  the  Institute  of  Metals.  14. 
Members'  Mansions,  London,  S.W.I. 
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THE  MARKETS. 


BASIS  METAL  PRICES. 
COPPER. 

S.D.  tubes    Hid. 

Braeed  tubes   143d. 

Wire    nd. 

BRASS. 

Y  M.  rods   6Jd. 

Do.  4  X  4  Sqs   8f  d. 

Do.  4  X  3  Shts   8|d. 

S.D.  tubes   12id. 

Braeed  tubes   15d. 

Rod»   lUd- 

Shts.  to  10  w.g   lOfd. 

Wire    lOgd. 

Rolled  Metal   lOJd. 

PHOSPHOR  BRONZE. 

«.  d. 

Strip    1    4 1  per  lb.  ba«i». 

Sheet    1    5  „ 

Wire    1    Si  „ 

Rods    1    4i  „ 

Tubes   1    7i  „ 

Castings    1    2      „  „ 

Delivery  3  cwt.  fr^e  to  any  town. 
Ten  per  cent  phosphor  copper,  £40  above  price  of  B.S. 
Fifteen  per  cent  phosphor  copper,  £50  above  price 
of  B.S. 

Phosphor  tin  (5   per  cent),  £30  above   price  of 
English  ingots. 
—Charles  Clifford  &  Sou  Ltd.,  Birmingham. 

January  23ra.  1922. 


EXTRUDED  BRASS  ROD  PRICES. 

January  23rd.  1922. 
McKechnie   Bros.    Ltd.,    Rottou    Park    Street,  Bir- 
mingham, state  that  the  basis  price  to  date  for  Brass 
Hods  is  e^d.  per  pound.    Prices  for  Special  Alloys  in 
Rods  and  Ingots  will  Ije  quot  d  on  application. 


.lauuary  23nl,  1922. 
A.  Joseph  intimates  under  to  dayV  date  that  he  is 
a  buyer  of    Non-ferrous  Scrap  Metals  at  the  under- 
mentioned approximate  prices  per  ton  : — 

@  per  ton. 

Kew  aluminium  cuttings  £55    0  0 

General  cullected  so  ap  brass   27    0  0 

Clean  copper   53    0  0 

Bi  aziery  copper    43    0  0 

Gunmetal  .    38    0  0 

Old  lead,  less  usual  draft   20    0  0 

(All    metal    carted    free  in 
London  area.) 

Tea  lead   18    0  0 

Old  zinc   14  10  0 

Hollow  pewter   115    0  0 

Shaped  black  pewter    75    0  0 

:ind  can  supply  solder  as  follows: — 

@  per  con. 

Plumbers',  in  bar  or  strip  form  £73    0  0 

Tiumans'    95    0  0 

Blowpipe    105    0  0 

All  prices  based  on  day  of  delivery  of  the  metal 
unless  otherwise  arranged. 


OILS,  ETC. 

Lubricating  Oils. — There  is  no  new  feature  ii 
report.  Spot  and  sliipping  prices  remain  unchanged. 
We  quote  pales,  £15  to  £20  10s.  ;  reds,  £20  to  £33: 
dark  cylinders.  £21  to  £39:  filtered  cylinders,  £27 
to  £45";  blacks,  £8  to  £20;  all  ox  wharf,  London, 
less  2^  per  cent  discount,  prompt  delivery.  Ship- 
ment prices  on  application.    Soluble  oil,  £26. 

Fuel  Oil.— 905/10  gravity,  £5  10?.  per  ton;  950 
gravity,  £4  per  ton,  both  c.\  tank,  nett  cash. 
Delivered  in  bulk  by  tank  wagon  10s.  per  ton  extra. 

Paraffin  Wax  and  Scale. — Prices  of  some  grades 
slighUv  reduced.  118/20  deg.  Fah.,  2^d. ;  123/25 
deg.  Fah.,  2id. :  125/27  deg.  Fah.,  2id.  ;  125/30 
deg.  Fah.,  2fd. ;  130/35  deg.  Fah.,  3^d.:  135/40 
deg.  Fah.,  SJd.  :  140/45  deg.  Fah.,  4|d. ;  London 
iind  Liverpool.  Paraffin  scale  :  We  quote  122/24 
df'g.  Fah.  l|d.,  spot,  Ijd.  forward  shipment. 

Petroleum  Oils. — Water  white.  Is.  6d. ;  standard 
white,  Is.  5d. ,  in  .barrels  nett;  300  deg.  high  test 
oil.  Is.  4id..  less  2^  per  cent  discount,  barrels 
included,  ex  whnrf,  London. 

White  Oils.— Snecial  No.  1  white  oil,  £50;  No.  I 
wbite  oil,  £46;  No.  1a  half  white  oil,  £40;  all  ex 
whnrf,  London,  in  di'ums  free;  No.  2  half  wbitr 
oil  £35.  barrels  tVec.  all  nett  cnsli. 


Castor  Oil. — Firm.  English  :  Pharmaceutical. 
55s.;  firsts.  50s.;  seconds,  45s.,  ex  mills,  Hull, 
barrels  included.  We  hold  stocks  in  London  at  3s. 
per  cwt.  gxtra.  French  pharmaceutical,  64s.  6d. 
in  barrels;  67s.  in  cases,  London.  Brazilian,  45s. 
in  tins  and  cases,  London.  Tieated  pharmaceutical, 
42s.  in  5  gal.  drunrs,  i^iindon  :  all  nett  casli. 

.Linseed  Oil. — Quiet,  bni  .stculy  market.  London, 
spot,  30s.:  January,  29s.  3(1.:  .January /April,  29s.; 
.Alay /August,  29s.  3d.  Hull,  spot,  29s.;  January, 
29s!;  January/ April,  28s.  9d.  ;  May /August, 
28s.  9d. 

Palm  Oil. — Rather  ea^sier.  Lagos,  40s.;  other 
grades  from  30s.  6d.  to  44s.,  spot,  Liverpool. 

Rosin. — Easier.  American  B,  14s.  6d.  ;  G,  15s. ; 
M,  Ids.  9d.  :  WG,  19s.  6d. ;  French  FG,  14s.  6d. ; 
WW.  17s.  9d.  We  can  offer  Spanish  W  rosin  at 
17s.  3d.,  ex  wharf,  London. 

Tallow. — At  last  Wednesday's  auction  2,714  casks 
were  offered  and  258  sold  at  6d.  per  cwt.  ihrlinc. 
We  quote  Australian  mixed,  34s.  to  4tls.  ;  lircf, 
37s.  to  43-.  (M,  ;  nuutou,  37s.  to  43s. 

Turpent  iiir.  Sii  ady,  both  here  and  Savannah. 
American,  71s.  9d.  ;  French,  in  American  barrels, 
not  offering:  Spanish,  in  American  barrels. 
71s.  3d.  ;  white  spirit.  Is.  lid.  per  gallon,  bai  i  els 
included,  ex  wharf,  Londcni.  Sample  on  ap])iic  :il  inn. 

Arthur  Brown  &  Co.  Ltd. 


MARKET  REPORTS. 

NEW  YORK  METAL  MARKET. 

The  latest  quotations  on  the  metal  market  are  : — 

Dols.  per  ton. 

Iron.  No.  2  AriiPi'iean  Northci'n  Foundi-y  19to20 

Cents,  per  lb. 

Tin.    spot    32.37^ 

Zinc,  East  St.  Louis    4.77^ 

Copper,  electrolytic,  spot    13g  to  14 

Copper,  electrolytic,  futures    14 

-  -Renter. 

SYDNEY  HARDWARE  MARKET. 

On  tbe  Sydney  liardwarc  maiket  there  is  an  easier 
tendency.  Tbe  following  are  the  latest  quota- 
tions : — 

Fencing  wire  : —  Per  ton. 

Australian  black.  No.  8  gauge   .£22  15  0 

,\u<tralinn  black,  No.  10  gauge    23  15  0 

Ainei'ii  a  II  galvanised,  No.  8  gauge    2(i     0  0 

,\ni(')ican  galvanised,  No.  10  gauge  ...    29  10  0 

l?ai-ber  wire  : —  Per  ton. 

Australian  galvanised,  12^  gauge   £42    0  (I 

American  galvanised,  12  gauge    37    0  0 

Galvanised  iron  : —  I'er  [un. 

English  corrugated,  26  gauge   £39    0  0 

English  plain,  26  gauge    39  10  0 

Per  mile. 

Rahbit-proof  netting   £70    5  0 

Per  ton. 

Sheet  lead,  in  full  rolls   £40    0  0 

Bar  iron   ;         24  10  0 

Shoeing  steel    25  10  0 

Steel  plates   28    0  0 

Steel  sheets    37  10  0 

Tinplates,  British,  per  double  box    2  15  0 

— Reutci'. 


BRUSSELS  IRON  AND  STEEL  MARKET. 

The  Belgian  iron  and  steel  market  is  improving 
slowly,  the  best  section  being  that  of  half-manufac- 
tured products,  owing  to  less  active  French  competi- 
tion. The  situation  remains  good  also  for  sheets 
and  certain  special  section  irons. 

Great  importance  is  attached  to  the  semi-official 
meeting  held  recently  at  Paris  for  the  purpose  of 
discussing  the  proposed  Fi-anco-Belgian  agreement. 
The  Comptoir  des  Acieries  Beiges,  the  revival  of 
which  is  under  coftsideration,  would  only  deal  with 
lails,  but  up  to  the  present  no  arrangement  has 
been  arrived  a.t. 

The  following  are  aniong  the  latest  quotations  : — 

Francs. 

Commercial  bars    430 

Belgian  foundry  pig  iron  : — 

No.  1   ".   265 

No.  2    255 

Sheets,  polished    1,225 

Sheets,  galvanised   1.5.50  to  L650 

Rails    480 

Reuter. 


LONDON   IRON  AND  STEEL  EXCHANGE. 

There  was  again  a  large  attendance  at  the 
v\  eekly  meeting  of  the  London  Iron  and  Steel 
Exchange,  and  a  number  of  provincial  members 
were  present.  Although  the  session  was  not 
characterised  by  active  trading  conditions,  there 
was  sufficient  business  moving  to  impart  an 
encouraging  tone  to  the  market.  The  British  pro- 
flucei's  of  pig  iron  report  an  increase  in  sales,  and 
except  for  a  few  isolated  transactions  an  almost 
complete  absence  of  French  and  Belgian  com- 
petition. The  selling  price  of  British  material, 
however,  is  .stated  to  be  below  the  cost  of  produc- 
tion, and  this  is  checking  the  recommissioning  of 
many  furnaces.  A  feature  of  the  market  is  the 
reopening  of  the  Scotch  market  to  the  Cleveland 
producers,  which  has  followed  the  recent  price 
riductiuns.  Previous  to  these  "cuts"  large 
consignments  of  pig  iron  were  imported  into  Scot- 
land for  the  use  of  the  Scotch  foundries.  The 
high  railway  rates  make  this  trade  still  difficult; 
lull  .1  ^iiud  deal  of  iron  is  being  sent  by  water  to 
tin'  .\inili.  The  market  for  semi-finished  materials 
has  al,s(>  improved  of  late,  and  in  this  department, 
also  Continental  producers  stand  very  little  chance 
"it  iloiug  business  with  British  users.  Recently,  in 
the  case  of  a  large  order  for  sheet  bars,  Belgian 
lirnis  were  unable  to  off-er  the  material,  and  the 
French  maker.s  could  only  quote  a  price  equivalent 
tn  that  named  by  a  South  Wales  works,  which 
naturally  secured  the  business.  This  transaction 
illustrates  the  keenness  with  which  British  works 
seek  business,  as  normally  home-produced  sheet 
bars  command  a  premium  over  foreign.  The 
Belgian  steel  industry  is  still  suffering  from  a 
sliortage  of  semi's,  and  renewed  efforts  have  been 
made  to  purchase  British  material.  The  finished 
material  dc|i:i  i  i  m. nt  is  ^till  the  least  active,  but  a 
gradual  iniin  ^  i\ i mi  nt  is  noticeable.  An  important 
Scotch  works,  which  has  been  idle  since  the  coal 
stiike,  is  slioitly  installing,  and  a  fair  amount  of 
expoi't  business  has  been  put  through  lately.  Most 
of  the  business  is  going  to  the  makers  on  the 
North-East  Coast,  who  are  slowing  considerable 
enterprise  in  quoting  low  rates  on  export  business. 


Rumanian  Oil  Pkoduction  in  1921. — The  produc- 
tion of  crude  oil  in  Rumania  during  1021.  says 
Reuter,  amounted,  according  to  provisional 
estimates,  to  1,160,885  Ions,  against  1,034,017  in 
1920.     Ill   1914  the  production  was  1.783.947  tons. 


OPPORTUNITIES  FOR  BRITISH 
TRADE. 

steel  Strip. 

H.M.  Trade  Commissioner  at  Toronto  leports 
that  a  firm  of  chain  niamifacturers  are  desirous  of 
receiving  quotations  fiiiiii  I'liited  Kingdom  firms  for 
soft,  hot  rolled  steel  strip  in  various  sizes  from 
fin.  wide  by  '105  111.  to  5  in.  wide  by  '128  in.  suii 
stance. 

The  firm  are  accustomed  to  piinhase  ininimuni 
quantities  of  35  tons  monthly. 

The  name  and  address  of  the  enquirers  may  be 
obtained  on  application  to  the  Department  of  Over 
seas  Trade.  35,  Old  Queen  Street,  London,  S.W.I. 
(Reference  7665/E.D. /S.C.2.) 

Welding  and  Chain  Wire. 

H.M.  Trailc  Commis.-^ioner  at  Toronto  reports  that 
a  firm  of  cliain  manufacturers  are  desirous  of 
receiving  quotations  from  T'liitcd  Kingdom  firms 
for  welding  wire  and  chain  w  ire  in  4.  5,  (i,  7.  8.  9 
and  10  Imperial  gauge.  The  firm  are  accustomed 
to  purchase  quantities  of  from  5  to  10  tons  of  each 
of  the  twO'  classes  of  wire. 

The  name  and  address  of  the  enquirers  may  be 
obtained  on  application  to  the  Department  of  Over- 
seas Trade.  35.  Old  (,)iieen  Street,  London,  S.W.I. 
(Rcfs'roncc  7(i(lti/E.D./S.C.2.) 

Fishplate    Bolts,    Rail    Spikes,    Chps,    etc,  for 
Denmark. 

The  Danish  State  Railways  invite  tenders  for 
the  supply  and  delivery,  free  on  truck  alongside 
piers  at  the  pm-ts  of  Copenhagen  or  Aarhus,  f(n'  : — 

305,000  fishplate  bolts  (274  tons)  ; 

300,000  rail  spikes  (93  tons); 

100,000  locking  w^ashers  (7  tons): 

400.000  clips  (431  tons) : 

250.000  holding-down  plat«s  for  clips  (26^  tons). 

Tenders  should  be  delivered  to  the  Chefen  for 
Baneafdelingen,  CJI.  Kongevej,  13,  Copenhagen  B., 
not  later  than  3  p.m.  on  February  10. 

One  copy  of  the  specifications,  conditions  of 
tender  and  drawings  have  been  received,  and  can 
be  seen  by  United  Kingdom  firms  interested  on 
application  to  the  Department  of  Overseas  Trade. 
35,  Old  Queen  Street,  Westminster,  London.  S.W.I. 
Room  49,  until  Januai-y  28.  After  this  date  the 
documents  will  become  available  for  loan,  in  order 
ot  application,  to  firms  in  the  provinces  who  may 
tie  unable  to  arrange  for  their  inspection  in  London. 
iBefcrence  F.R./4905.) 
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ABSTRACTS. 


Jhe   Use   of  Driving   Chains.  {The 
\      Manchester    Guardian    Cominerciul , 
January  19,  1922.) 
The  use  of  the  toothed  chain  is  not 
aken  full  advantage  of  by  works  engineers 
,  lid  otheis.    Very  often  its  iustallation  will 
olve     transmission      difficulties,  and, 
Itho'Ugh  it  is  an  expensive  article  to  pro- 
aice,  in  many  cases  it  would  be  a  chea]i 
nvestment.     There  is  'one  essential  to 
'uccessful  operation,  and  that  is  an  oil 
>atli  gear-case.    These  cases  are  built  of 
«heet  steel,  and  are  cheap.    Usually  they 
lave  a   simple  pump  which  delivers  a 
treani  of  oil  on  to  the  working  side  of 
he  chain,  the  consumption  of  oil  beingi 
-luite  small.     They  may,  imder  certain 
ircunistances,  have  to  run  exposed ;  if  so, 
I  periodical  soaking  is  essential.    In  motor 
•ar  work  they  would  run  in  the  general 
filing   system.      Outside   the  foreg-oing 
[  idaptations  there  would  appear  to'  be  a 
>ood   field    for   the   chain    in  iutricate 
liiachines  as  a  substitute  for  gearing,  and 
Ijhe  suggestion  is  commended  to  desig-ners 
find  inventors.    It  should  be  noted  that  a 
i  oothed  chain  can  be  made  to  transmit 
mwer  to  several  wheels  confined  in  a  vei  y 
jimall  space. 
I   

IDoMKSTK:        P^LECTEICITV        iSuPPLY  TN 

*       iS'oHAVAY.      (7'Jic    Elect  Ileal  Times. 
January  19,  1922.) 

!   A  description   of  a   house   in  Norwa\ 
vhich  will  aiouse  interest.    The  house  is 
!  ;uilt  of  wood  on  concrete  foundation  and 
j'Upplied    with    energy    from    a  hydro- 
electric system.     There  are  eight  rooms, 
I  ncluding  bathioom,  and  the  family  con- 
ists  of  five,  including  two  childien  and 
)ne  servant.       The  electrical  ecjuipment 
•onsists  of: — Kitchen  range,  T'OO  k.w.  ; 
ires,  4"00  k.w.  ;  water  heater,  1'30  k.w.  ; 
'acuum    cleaner,     0'20    k.w.  ;  washing 
inachine,  0.30  k.w.;  fan,  015  k.w.;  iron, 
[)-50  k.w.;  lighting,  OTJO  k.w.  Additional 
"neans  of  heating  by  coke  breeze  is  pro- 
j  .  ided  during  winter. 

jl  Electricity  is  supplied  through  a  curient 
}  imiter  and  charged  at  Ki.lS  per  100 
'.-olt  amperes  pei'  annum  plus  16"()6  per 
j 'ent  war  advance  ('Kr.l  =  10d.  August. 
il921).  Say  Kr.210,  or  £8  15s.  per 
jidlowatt  year  (100  per  cent  P.F.)  for  un- 
urestricted  use  within  the  limit  equivalent 
-U  100  per  cent  L.F.  (8,700  units)  to  •24d. 
^>er  unit.  This  installation  is  set  at  and 
pays  for  1'.3  k.v.a.,  say  £11  Ts.  pei 
mnum.  The  total  load  is' kept  within  the 
j^'urrent  limite]'  limits  in  the  following 
j-iequence: — (1)  All-night  load,  water 
;itieater,  V'^  k.w.  ;  (2)  befoie  breakfast,  fire, 
[l"2  k.w.;  ('.\)  breakfast  cooking,  kitchen 
1  ange,  I'O  k.w.;  (4)  duiing  the  day  until 
i  i-80  p.m.,  domestic  appliances  and  heat- 
I'lng,  1'3  k.w.;  (5)  3-30  p.m.  to  5  p.m.. 
j  <itclien  ranae,  lo-l'O  k.w.  ;  (6)  5  p.m.  to 
^ledtime,  lighting  and  heating,  1"3- 
fO  k.w. 

I '  Th  kitchen  range  is  divided  up  into  :  — 
")ne  3  k.w.  unit,  one  2  k.Av.  unit;  two 
|1  k.w.  unit— totol,  7  k.w.     Tlie  3  k.w. 


unit  is  never  used  at  full  load,  the  half- 
heat  poisition  being  found  sufficient  for 
warming  and  quarter-heat   for  the 

remainder  of  the  cooking  i)eiiod. 

The  extra  winter  heating*  load  if 
supplied  by  electricity  is  charged  for  by  a 
watt-hom  meter,  which  does  not  coin- 
meuce  recording  until  the  load  exceeds  a 
])redetermined  limit.  The  units  thus 
metered  are  charged  at  an  inci-eased  price, 
about  O'Od. 


(jl'.AU  Testinc;  Mp:th()J)s.  By  E. 
Parkinson,  O.B.E.  {BiitisJi  Machine 
Tool  En  rjineei  inq,  Januarv-Febiuaiv, 
1921.) 

There  must  be  many  cases  in  which  a 
manuf  acturei-  is  not  satisfied  with  the  geai's 
he  prodiK  es,  but  if  he  has  not  convenient 
and  reliable  methods  of  testirrg  the  gears 
he  may  fiird  that  it  is  difficult  to  locate 
the  cause,  if  the  orrly  test  he  is  able  to 
ajiply  is  rrrnning  therrr  together  at  speed  or- 
rollirrg-  them  in  mesh  when  held  by  hand 
and  trrrsting  to  the  sense  of  touch. 

On  the  other  hand,  consider  the  case  of 
«ne  who  uses  a  suitable  gear-testirrg 
device.  It  is  not  necessary  for  a  large 
nirmber  of  gears  to  be  crrt  before  a  test 
(  an  be  nrade,  as  a  freshly  cut  gear  carr  be 
1aken  straight  from  the  gear-cutting 
machirre  and  tested.  If  fhe  test  is  salis- 
fatitoi-y  he  r)iay  proceed  with  confiderrce, 
kirowing  that  he  is  not  making  a  nunibpr 
of  ])ieces  which  will  subse(|uently  be 
sciapped  for  gear-cirtting  fairlts.  Tliis 
is  the  trire  function  of  irrspettiorr — to 
discover  faults  during  manufactuie  and 
to'  present  their  repetition.  We  there- 
fore strongly  recorirnrend  the  liberal  irse  of 
pr'oper  appliances  for  testing  or  irrspectirrg 
gears,  not  only  in  the  inspection  depart- 
rrrent  where  the  actual  work  is  done,  thirs 
detecting  the  trouble  piorrrptly  at  its 
soirrce.  The  advantages  of  this  procedure 
will  be  very  real  if  the  te-^t-^  ai'e  made 
regularly  and  consistently. 


Concrete  and  ReinkorcI'Uj  Concrete 
CbNSTRrTCTiON.  [Bi'itij^h  Ene/meers' 
Ea'port  Journal ,  January,  1922.) 

Recerrtly  a  large  gasholder  of 
15,000,000  cubic  feet  capacity  has  been 
corrrpleled  at  Astoria,  New  York.  The 
holder  is  coirstructed  of  I'einforced  con- 
crete; 1,200,000  lb.  of  concrete  and 
1,000,000  1b.  of  steel  w^ere  used  for  the 
bottorrr  arrd  retairring  wall  of  the  gas 
holder .  The  floor  of  the  tank  is  reported 
as  being  not  over  18  in.  in  depth,  birt  the 
cylindrical  wall,  which  must  -withstand 
the  weight  of  48  ft.  of  water,  is  9  ft.  thick 
at  the  bottorrr  and  5  ft.  thick  at  the  top. 

At  a  recent  meeting  of  the  Germarr  Con- 
crete Associatiorr  in  Berlin,  Hen-  Weidert 
stated  that  by  far  the  best  method  of  con- 
strucHng  concrete  vessels  was  the  morro- 
lithic — i.e.,  casting  the  concrete  betweerr 
two  sets  of  shutters.  Concrete  vessels  are 
j  elativelv  mrrclr  lighter  tharr  formerly,  and 
their  displacement  is  now  only  3,850 
cubic  inches  per  cubic  yard,  as  compared 
with  6,400  cubic  inches  two  years  ago. 
The  difficulty  of  ascertaining  how  closely 


the  designers  of  concrete  ships  shouhl 
follow  the  lines  of  ordirrary  shipbuilders  is 
very  great,  and  rec^uires  nrrr(-h  nrore 
attention  than  .it  has  yet  received.  The 
difference  irr  the  reqirirements  of  ships  and 
land  strrrctirres  is  very  great,  yet,  notwith- 
standirrg  this,  there  is  a  saving  of  GO  per 
cerrt  in  the  use  of  concrete  for  shipbuild- 
ing. The  use  and  A-alue  of  light  and 
porous  concrete  ap]jear  to  have  been 
seriously  over-estinrated,  and  the  present 
tendency  is  to  produce  a  well-graded  con- 
crete of  specially  good  quality,  r-egardless 
of  its  specific  gravity.  Hammers  operated 
l)y  com])ressed  air  have  ])roved  very  useful 
in  tamping  the  corrcrete. 


Coal  Economy  at  Sea  by  Improved 
Methods  of  Steam  Generation.  By 
D.  Brownlie,  B.Sc.  {The  Ship- 
h  wilder.  New  Year  Number.  3s. 
net.) 

The  Sven-^ka  A ktieliolaget  has  just  put 
(in  the  mar-ket  a  new  machine,  the  Drr])lex 
Mono,  which  is  a  complete  revolution  in 
autonuitic  flrre  gas  analysis.  This  machine 
analyses  alternate  samjjles  20  times  an 
liour,  first  for  CO^  in  the  ordinary  way, 
and  then  for  CO  and  unbui  nt  gas.  In  the 
latter  case  tlie  sample  passes  automatically 
thi'orrgh  a  small  electric  frrrrrace  orr  the 
lop  of  the  machine  in  which  the  CO  is 
burTit  to  CO.,  and  then  the  latter  analysed 
as  before.  If  CO  is  piesent  there  is  a 
divergence  in  the  records  on  the  chai-t. 
J'Or  perfect  combirstion — that  is,  the  maxi- 
nrunr  CO,,  say,  14  to  15  ])er  cent  with  iro 
CO — the  char-t  will  be  regrrlar.  By  means 
(if  this  machine  the  firemen  carr  adjirst  the 
diaught  and  alter  the  firing  until  they 
get  the  best  results,  as  showrr  by  the  (drart. 
Withoirt  some  such  machine  it  is  jrrst 
as  urrreasonable  to  ex]rect  the  firenren  to 
get  the  best  r-esults  as  it  worrld  be  tO'  ex- 
l)ect  them  to  wor-k  to  a  given  steam  pi-es- 
sure  without  a  pi-essure  gauge. 


Helting  .vnd  Woodwoiuving  Ma(-iiinery. 
{Timber,  January  7,  1922.) 
For  hea-vn,-  main  drives,  horizontal  and 
vertical  band  rrrills.  frame  and  circular 
saws,  hea^n'  planers  and  moulders,  and 
such  like  tools,  whereirr  the  belts  are  not 
mrrch  subjected  to  corrtirruous  j^ulley 
changing,  the  -wr-iter  would  rrrrhesitatingly 
advocate  double  leather  belts  being  errr- 
ployed.  Leather  has  its  limitations,  how- 
ever. For  fast  rrinrring  machirrery  and 
small  diarrreter  driving  pulleys,  for  high 
siieed  cross  or  half  twist  belting,  for  belts 
that  depend  wholly  irpon  velooity  for  their' 
power  transnritting  qrralities,  balata  or  one 
or  other  of  the  woven  cottorr  belts,  are 
srrperior ;  arrd  this  by  r'eason  of  its  irrri- 
fornr  thickness,  its  flexibility,  its  rrorr- 
stretching  qualities,  and  becaxrse  it  will 
invariably  rirn  straight  and  less  floppy 
than  will  leather  at  high  speeds  and  under 
load  flirctuations.  On  the  other  hand,  for 
a  shiftirrg  belt  leather  is  proibably 
superior  because  balata  or  any  fornr  ol' 
cotton  belting-  becomes  frayed  on  the 
edges,  this  being  bi-ought  nbout  by  fire 
friction  of  the  forks. 


Ill 
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ROAD. 

Tax  on  Motors. 

Tlie  figures  just  furnished  l)y  the 
Ministry  of  Transport  of  the  number  of 
luotoi  licences  issued  from  Janizary  1  to 
November  30,  1921,  and  of  the  _  tax 
collected  in  that  iieiiod  in  Great  Britain 
as  returned  by  the  local  authorities  show 
a  considerable  increase  in  levenue  over  the 
estimated  sum  of  £8,500,000.  As  very 
few  Avould  be  taken  out  merely  for  the  last 
month  of  the  year,  the  figures  lepreseut, 
aprO'ximately,  the  licences  taken  for  the 
yea]- 1921.  The  total  gross  i-eceipts  shown 
in  these  returns  amount  to  £10.2! 2,-1  "iS. 

A  motoring  eoiresiwudeint  to  77m  1  inica 
says  that  analysis  oi'  the  figures  shows 
that  the  yield  to  the  revenue  from  cars 
averages  £1G  IGs.,  from  loaries  £21  5s., 
and  from  passenger-carrying  motor 
vehicles  £22  4s.  Tiamcars  yield  an 
average  of  15s.  each.  In  all,  873,60") 
motor  vehicles-  produced  £9,735,832,  oi' 
just  on  £11  a  piece;  from  209,200  horse- 
diawn  vehicles  the  revenue  is  £210,802.  or 
about  16s.  each. 

There  has  been,  and  is  still,  much 
opposition  to-  the  existing  system  of  motor 
taxatioai.  The  quarterly  licensing  method 
isi,  iBjOireO'Ver,  objectionable  ifroiii  the 
points  of  view  of  motor-  trader  and  motor 
user.  It  is  said  that  on  this  score  the 
industry  has  lo'st  during'  the  jiast  year  a 
sum  well  exceeding  £3,000,000,  owing  to 
the  fact  that  motor  owners  stoTO  theii- 
cars  during  the  autumn  or  winter  m  lioth 
quarters,  in  order  to  avoid  the  taxation. 
A  further  point  is  the  formula  oiiginated 
by  the  Royal  Automobile  Club,  and 
accepted  by  the  Treasury,  fo-r  rating  the 
horse  power  oif  engines  of  private  cais. 
As  is  generally  known,  no  account  is  taken 
of  the  stroke  or  travel  of  the  piston  under 
this  scheme,  with  the  result  that  we  havej 
to-day  engines  rated  and  taxed  on  the 
basis  of,  for  example,  24  h.p.,  which  will 
give  nearly  90  h.p.  on  the  brake.  Or, 
to  take  a  less  extreme  case,  the  average 
11  h.p.  light  car,  taxed  at  £11.  has  a 
unit  which  will  give  an  output  of  25  h.p., 
or  even  more.  The  evil  of  this  inadequate 
formula  does  not  lie  merely  in  inefficiency 
and  unfairness.  It  encoiirages  designers 
to  increase  the  stroke  of  an  engne  and  to 
diminish  the  bore  or  cylinder  diameter. 
The  power  is  obtained  in  this  way,  but  at 
a  taxation  rate,  which  does  not  necessarily 
1)ear  the  proper  relation  to  the  road-wear 
factor  of  the  car. 

Another  point  of  even  more  serious 
importance,  in  my  opinion,  is  that  such 
construction  calls  for  more  skilled  hand- 
ling than  does  a  "  squarer  "  type  of  power 
unit.  What  will  be  the  effect  of  this  on 
our  export  trade?  British-built  cars_  s-o 
all  over  the  world  wherever  it  is  possible 
to  run  a  motor  vohi(^le,  but  on  the  whole 
|l,e  Inrp-e  majoritv  of  th^ra  a^-e  contrr-llpd 
bv  what  one  mav  justly  call  unsVillpd 
ba'id<^.  The  ultra-long  strolce  high-speed 
engine  is  therefore  not  suitable  for  the 
evport  market,  and  anv  home  taxation 
which  tends  to  further  such  desitm  will 
prove  detrimental  to   the    reputation  of 

'  itish  motor-car  manufacturers. 


It  would,  of  course,  be  infinitely  better 
if  the  (Tovernnient  would  impose  a  tax 
which  would  constitute  a  running  charge, 
but  the  problem  is  not  as  easy  as  it  may 
appear  at  first  sight.  A  satisfactory 
system  based  on  the  taxation  has  not  yet 
been  arrived  at,  and  the  former  levy  on 
petrol,  for  a  reve]."sion  to  which  there  is 
so  much  agitation  at  the  present  time,  pro- 
duced only  £2,500,000.  It  is  true  that 
the  commercial  veliicle  now  bears  its 
burden,  but  a  tax  on  petrol  is  not 
sufficiently  comiDrehensive. 

That  the  time  has  come  for  an  entire 
reconstruction  of  our  national  road  system 
is  apparent  to  all  who  have  studied  land 
transportation,  and  even  for  tiie  main- 
tenance of  our  present  highways  large 
expenditure  is  required. 

To  this  end,  the  necessary  funds  must 
he  raised,  and  it  must  be  admitted  that  the 
present  system  of  taxation  has  brought  in 
the  required  amount.  That  it  is  faulty  in 
many  details  is  readily  allowed,  and  sucli 
items  as  the  quarterly  licence  and,  in  the 
case  of  private  cars,  the  formula  for  horse- 
power rating  undoubtedly  call  for  urgent 
I'eform. 


AIR. 

The  Mummert  "Baby  Vamp" 
Sportplane. 

One  of  the  most  interesting  of  recent 
machines  is  the  Mummert  "  Baby  Vamp" 
designed  by  Mr.  H.  C.  Mummert,  of  the 
engineering  department  of  the  Curtiss 
Co.'s  Garden  City  plant.  In  the  Aerial 
Age  a  description  is  given  of  this  machine. 
On  the  first  test  of  the  "  Baby  "  the  pilot 
l)eid  the  machine  on  the  ground  for  an 
initial  run  of  about  200  ft.  before  taking 
off,  but  as  soon  as  the  machine  got  into 
the  air  it  was  observed  to  be  flying  very 
steadily  at  a  speed  even  greater  than  its 
theoretical  performances  indicated — 90 
miles  per  hour — estimated  by  observers  on 
the  ground  at  about  100  miles  per  hour. 
After  15  minutes  of  flyiug,  during  which 
an  altitude  of  1,500  ft.  was  leached,  the 
pilot  made  a  perfect  landing,  and  reported 
very  favourably  on  the  machine's  beha- 
viour. He  stated  that  it  had  "  absolutely 
no  '  tricks,'  and  needed  very  few  minor 
adjustments,"  but,  as  to  be  •expected  with 
machines  fitted  with  two-cyljnder  opposed 
engines,  there  was  a  certain  amount  of 
vibration,  though  this  was  by  no  means 
excessive. 

Many  new  features  of  design  and  con- 
struction are  to  be  found  in  various  parts 
of  the  "Baby,"  and,  apart  from  its  ex- 
tremely diminutive  proportions,  perhaps 
the  most  striking  feature  is  the  extensive 
use  of  veneer.  This  is  used  for  the  entire 
fuselage,  and  for  covering  the  main  planes 
and  tail  surfaces.  Besides  adding  to  the 
rigidity  of  the  wing  construction,  this  em- 
ployment of  veneer  enables  the  correct 
shape  of  the  wing  section  (R.A.F.  15)  to 
he  maintained  at  all  times,  thereby  allow- 
ino-  the  full  value  of  this  section  to  be 
obtained.  The  "  Clark  Truss  "  is  used  for 
the  interplane  bracing  system.  The  prin- 
cipal characteristics  of  this  truss  consists 


in  the  elimination  of  the  usual  set  of  brac- 
ing cables  between  upper  and  lower  rear 
spars  and  incidence  and  drift  cables.  To 
replace  those  there  is  but  a  pair  of  stream- 
line wires  riinning  from  the  fuselage  at 
the  lower  front  spar  attachment  to  the 
upper  rear  spar  at  the  point  of  attach- 
ment of  the  interplane  strut.  These  wires 
constitute  the  flyiiig  wires,  and  also  act 
as  drift  wires.  There  is  btit  a  single  land- 
ing wire  (stream-line)  on  each  side  of  the 
fuselage  running  from  the  lower  end  of  the 
front  interplane  strut  to  the  top  of  the  rear 
fuselage-strut.  The  interplane  struts  are 
of  stream-line  steel  tube,  of  N  formation, 
and  two  single  strtits  support  the  top  plane 
at  the  centre  above  the  fuselage,  into  which 
they  are  built  and  form  a  part  thereof. 

The  top'  plane  is  built  in  one  continuous 
panel,  with  a.  cut-out  portion  at  the  trailing 
edge  above  the  pilot's  cockpit.  The  lower 
plane  is  also  in  one  piece,  and  is  mounted 
below  the  fuselage.  The  wing's  are  built 
up  with  a  total  of  nine  spars,  not  including 
the  leading  and  trailing'  edges,  which  are 
of  rectangular  section  :^in.  wide  and  vary- 
ing in  depth  according  to  their  location  in 
the  wing.  The  upper  rear  main  spar  and 
the  lower  front  main  spar  are  of  the  box 
type.  Mahogany  veneer,  in.  thick, 
tacked  to  all  the  spars  and  edges  is  em- 
ployed for  the  entire  wing  covering. 
Ailerons  are  fitted  to  the  lower  plane  only, 
and  these  extend  from  wing  tip  to  fuselasre, 
where  they  are  directly  connected  to  thi' 
control  stick.  They  are  set  into  the  wing- 
on  steel  tubes,  which  leave  no  gap  between 
tlie  surfaces,  and  as  the  inner  ends  ar<' 
operated  by  a  small  lever  inside  the  fuse- 
lage, there  are  no  external  fittingsi  to  offer 
resistance. 

The  fuselage  is  of  the  monocoque  t\vt\ 
built  to  stream-line  shape  on  a  specially 
constructed  form.  The  veneer  is  wrapped 
spirally  and  reinforced  internally  by  meansi 
of  light  hoops.  At  the  stern  the  fin—l 
which  is  in  upper  and  lower  sections — i^- 
built  into  the  fuselage.  The  lower  part  oi 
the  fin  carries  the  tail  skid.  Stick  andj 
rudder  bar  control  of  the  usual  type  in 
lit  ted,  but  the  rudder  is  operated  by  cable.'' 
enclosed  in  the  fuselage  and  connected  tc 
projections  in  continuation  of  the  fusplag<| 
stream-line;  these  projections  fit  into  th<i 
stem  after  the  fashion  of  a  socket  and  avr 

airtight." 

A  dashboard  in  front  of  the  pilot  carric 
tlie  usual  instruments,  and  the  pilot's  sea 
i-!  of  the  bucket  type,  formed  from  a  con 
tinuous  strip  of  aluminium.  A  V-ty]>' 
landing  chassis  is  fitted,  the  V's  being  C| 
stream-line  dash.  The  wheels  are  attache 
with  the  usual  shock-absorber  sprung  axle 

The  engine  is  an  air-cooled  twin  cvlindtii 
opposed  Lawrence,  developing  25  h.j). 
1,800  revolutions  i>er  minute.  Provision 
made  for  carrying  12  gallons  of  petrol  an 
two  gallons  of  oil. 

The  principal  characteristics  of  tl 
"Baby"  are:  Span,  18ft.;  chord,  2f 
7|  in. ;  gap,  2  ft.  9  in.  ;  area  of  main  plant 
(total).  90  square  feet;  area  of  tail  plan 
5  square  feet:  area  of  elevators,  4  squa 
feet;  area  of  rudder,  3  square  feet-,  area 
fins.  3  square  feet;  weicht  (emntv 
3501b.;   weight  (fiiUv  loaded),  5901b 
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weight /square  feet,  Golb. ;  weight /horse 
P'ower,  2irf)lb. ;  speed  range  (estimated), 
4.^-!)()  miles  per  hour. 

Engine  installation. 

The  above  was  the  title  of  a  lecture 
given  before  the  nieii^bers  of  the  Royal 
Aeronautical  Society  recently  'by  Brig.- 
Geu.  li.  K.  Bagnall-AVild.  He  began  by 
pointing  out  that  iustalhition  as  a  whole 
had  showm  little  pi  ogress  a  s  compared  with 
developments  of  aircraft  structure  or  the 
engine.  The  most  prolific  cause  of  forced 
landings  was  the  failure  in  some  part  of 
the  installation.  There  had  been  a  uni- 
versal lack  of  co-operation  and  mutual 
understanding  lietweeu  the  engine  and  the 
aeroplane  designer,  rendered  more  com- 
plete by  the  fact  that  almost  wiHuuit  excep- 
tion the  designers  were  nevei  of  the  same 
hrm  or  management. 

General  Bagnall-Wild  gave  the  foilow- 
,  iug  as  the  desideiala  of  a  sound  engine  in- 
'  stallation :    Reliability  and  simplicity  of 
t arrangement   of    i)ctiol,    water,    and  _  oil 
systems;  every  possible  safeguard  against 
fire  risks ;  a  high  factor  of  safety  in  tlie 
'mounting  of  the  engine  itself  and  all  its 
accessories  and  attachments;  ready  acces- 
!  sibility  of  the  complete  engine  and  iustal- 
Uationi  particularly  for  those  parts  which 
'require  fretpient  inspection;  an  arrange- 
ment such  that  a  minimum  of  disconnec- 
-  tion  and  displacement  is  entadled  in  the  re- 
j  moval  of  the  engine.    He  looked  forward 
4 to  the  attainment  of  something  ai)proa(;h- 
'f  ing  the  replacement  of  a  locomotive  as  now 
i  effected  on  bmig-distance     through  "  train 
B  services,  so  that  the  aerial  passengers  or 
[;  cargo  corild  proceed  almost  without  intcr- 
yruption  over  considerable  distances. 


THE  AMERICAN  AUTOMOBILE 
1  EXHIBITION.  . 

]  (By  Our  Own  CoKitESPONDKAX.) 
,)0n  the  next  to  the  last  day  of  the  twcnty- 
'  second  annual  automobile  show,  which 
I  was  held  in  jSTew  York,  everybody  seenied 
J;  to  be  wi'apped  in  a  mantle  of  optimism, 
l^and  no  wonder.  Replacement  buying  had 
[unmistakably  made  itself  felt  to  a  degree 
-that  was  agreeably  suiin'ising. 

The  number  of  exhibitors  and  visitors 
♦  broke  all  previous  records,  which  goes  to 
ishow  that  confidence  in  the  efficacy  of 
exhibitions  as  busine<s-gptters  is  gaining 
'lin  strength  from  experience, 
j  There  were  some  400  cars  and  chassis 
■  on  view,  repiesenting  92  American  and 
"foreign  makes.  Twelve  makers  made 
'  their  first  appearance.  Two  of  the  new- 
comers were  foreigners,  one  being  the 
Canadian  Vauxhall  and  tue  other  Italian, 
] Itala. 

The  time  has  gone  by  when  cars  would 
sell  as  they  were,  without  effort,  which  no 
doubt  accounts  for  the  fact  that  practi- 
cally every  one  of  the  principal  makers 
showed  something  really  new,  while  better 
quality  and  manufacture  characterised  tlie 
entire    exhil)it.      The    distinctive  cars 
,j  furnish    abundant    evidence    that  their 
'  j  maker's  are  catering  more  and  moi-e  to 
j, f erninine  tastes  and  needs.    Not  only  are 
,  j_fittings  made  more  attractive  and  con- 
J,,j;venient,  but  such    things    as  starting- 
./pedals,  clutches,  etc.,  are  made  easier  to 
1 fOperate, 

The  Detroit  Steam  Motor  Co.  show  a 
^  steam  car  which  attracts  a  good  deal  of 


q 


attention.  It  eliminates  the  gear  shift, 
transmission  clutch,  flywheel,  carburetter, 
carbon  in  the  cylinders,  piston-ring 
troubles  and  many  moving  parts.  Some 
think  that  the  steam  car  will  gradually 
win  more  favour. 

In  engines,  one  could  come  to  no  other 
conclusion  but  that  the  six-cylinder  type 
is  far  in  the  lead  in  public  esteem;  indeed, 
the  vast  majority  of  both  makers  and 
users  incline  to  the  opinion  that,  con- 
sidered from  every  point  of  vieAv,  it  is  the 
most  efficient  and  econ(miical  in  first  cost, 
upkeep  and  perforniain  e.  Indeed,  the 
opinion  seems  to  prevail  that  progress  in 
the  next  few  years  will  be  mostly  in  the 
direction  of  simplification,  standardisa- 
tion, greater  endurance,  and  more  freedom 
from  repairs  and  adjustments,  and  that 
"barring  unforeseen  and  extremely 
radical  changes  in  public  demand,  the 
design  of  the  average  car  to-day  will 
undergo  but  little  revision."  Take  chassis 
design  as  an  illustration,  although  there 
have  been  many  refinements  made,  there 
have  been  no  radical  departures  from  the 
accepted  designs  of  the  last  few  years,  nor 
was  anything  to  be  found  that  would 
indicate  the  occurrence  of  any  out  of  the 
ordinaiy  dejiarture  in  the  future. 

The  design  of  clutches  is  tending 
toward  the  disc  and  plate  type;  each  year 
sees  fewer  of  the  cone  clutch  type,  less 
than  T  per  cent  of  the  cars  being  thus 
equipped  this  year.  The  Kelsey,  a  new 
exhibitor  this  season,  had  an  example  of 
the  friction  drive.  T])e  front  end  chain 
drive  is  gaining  in  favour,  for  no  less 
than  five  makers  are  showing  it  for  tlie 
first  time. 

There  was  a  very  general  dis])lay  of 
better  vaporising  devices.  The  llaynes 
Co.  had  a  volatiliser  developed  especially 
for  its  new  75  h.p.  motor.  By  it  tlie 
jietiol  is  broken  uji  into  unusually  fine 
])articles.  The  motor  exhaust  is  led 
around  the  intake  manifold  to  produce  a 
higher  tenii)eiature  where  the  gas  from 
the  carburetter  enters  the  inlet  manifold, 
producing  a  conditioU  which  is  ideal  'or 
instant  ignition,  and  which  results  in  the 
attainment  of  unusual  explosive  force. 
An  automatic  control,  ojierated  by  the 
accelerator  or  the  tlirottle,  diverts  the 
exhaust  gas  from  its  passage  round  the 
intake  manifold  as  the  speed  of  the  motor 
is  increased,  and  the  necessity  for  artifi- 
cial heating  of  the  petrol  and  air  charge 
is  decreased. 

The  Willys-Knight  motor  has  been 
dubbed  "  the  motor  that  baffles  carbon," 
and  as  carbon  has  been  termed  the  motor's 
most  deadly  foe,  they  claim  that  they  have 
overcome  this  enemy  by  their  sleeve-valve 
arrangement,  which  is  so  designed  that 
what  carbon  is  permitted  to  remain  aids 
rather  than  weakens  the  motor's 
efficiencj'. 

I  have  totalled  the  exports  of  auto- 
mobiles and  parts  from  the  United  States 
to  all  larger  countries  of  the  British 
Empire  for  the  last  fiscal  year,  and  find 
they  were  valued  at  about  55,000,000 
dols.,  which  is  something  for  the  British 
engineering  trades  to  think  over. 

Makers  of  electrically-driven  cars 
express  confidence  in  the  futuie.  They 
point  out  that  with  a  1,600  per  cent 
increase  in  the  number  of  electric  trucks 


sold  in  INew  York  last  year,  as  compared 
with  1919,  it  is  reasonable  to  anticipate 
a  growing  populaidty  for  the  electric  tjrfx- 
of  passenger  car  in  the  cities. 

In  car  bodies  the  closed  type  is  in  greater 
popular  favour  than  ever.  More  leg  room 
characterises  this  year's  models;  more  of 
tliem  are  hung  low  this  season,  tending  to 
eliminate  side-sway  and  vibration.  ibe 
number  of  low-priced  coupes  and  sedans 
is  increasing.  Enclosed  types  comprised 
10  per  cent  of  the  production  of  the 
country  in  1919.  In  1920  the  percentage 
was  17,  and  it  is  anticipated  that  tne 
current  year  will  see  at  least  25  per  cent 
ot  tins  type  put  on  the  market.  There  is 
a  sepaiate  exhibit  of  the  products  of  auto- 
liotly  builders  m  one  of  the  large  armoury 
buildings,  where  a  marked  improvement 
in  worKmanship  is  evident  and  a  revival 
of  the  touch  of  the  crattsman  which  was 
almost  altogether  absent  during  the  high 
pressure  of  war  work. 

Wood  wheels  still  predominate, 
althougli  three  makeis  supply  disc  wheels 
as  tlieir  regular  equipment. 

A  hue  array  of  accessories  was  pre- 
sented oy  2ou  exliibuors;  indeed,  tney 
M  ere  so  numerous  tnat  tney  must  be  passen 
over  in  tuis  biiet  general  sui'vey.  A 
touch  of  unusual  interest  was  provided  by 
an  exiubit  of  radium,  valued  at  10U,0(HJ 
dols.,  in  tJie  form  of  radium  luminous 
material,  such  as  is  used  on  car  appli- 
ances. The  jar  in  whicli  the  material  was 
shown  being  several  feet  in  length.  The 
radium  showed  luminously  in  a  specially 
darii  ccjiupaitment  constructed  for  it.  it 
sei-\'es  its  most  useful  purpose  in  petrol 
gauges. 

lue  impressions  one  gets  from  mixing 
for  a  weeK  witli  men  who  Have  made,  anu 
are  luaKing,  the  American  automooixe 
industry  wnat  it  is,  aie  stimulating.  They 
are  an  optimistic  lot  of  enthusiasts  who 
seem  to  have  the  valuable  linack  of 
maJiing  dreams  come  true.  They  take  a 
wond-wide  view  of  their  business.  Eor 
instance,  one  of  them  sees  that  the  demand 
tor  greaier  tuel  economy  may  develop,  as 
it  has  in  i'iiigland,  cais  of  less  weigni  and 
horse  power ;  already  there  is  a  movement 
in  this  diiectiou,  held  back  only  by  the 
generally  poor  condition  of  American 
highways.  They  are  great  believers  in 
advertising,  and  predict  that  the  intelli- 
gent use  of  more  space  than  ever,  which 
they  intend  to  make  this  year,  will  be  a 
great  torce  in  helping  to  bring  about  a 
general  business  revival,  for  as  they  well 
Know  and  freely  proclaim,  advertising  has 
done  wonders  in  increasing  their  sales 
both  at  home  and  abroad.  They  have 
shown  this  in  a  concrete  way  by  filling 
pages  of  the  newspapers  and  traae  journals 
^>iLn  their  announcements  during  exhioi- 
Tion  week. 

Finally,  we  had  under  discussion  during 
the  show  Aveek  the  formation  of  an 
export  combination  involving  concerns 
which  do  a  home  business  of  more  than  a 
billion  dollars  a  year,  the  purpose  being 
to  lower  the  cost  of  doing  business  abroad. 


Contributions,  correspondence,  and  suggestions  will 
be  welcomed,  our  desire  being  to  encourage  a 
closer  association  between  our  readers  and  our- 
selves— THE  EDITOR. 
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Shipping  News. 


German  Shipbuilding  Yards. 

Last  yeiu"  was  an  exceediuoly  busy 
period  for  the  sliipbiiildiiig  yards,  both  as 
regards  the  construction  of  new  ships  an<l 
repair  work.  Naturally  the  depreciation 
of  the  mark  and  the  consequent  rise  in 
the  cost  of  shipbuilding  inaterials  were 
gi'eat  sorures  of  anxiety  to  the  shipping 
companies  in  connection  with  their  eiforts 
to  expedite  the  work  of  constructing  their 
fleets.  How  prosperous  the  shipyards 
were  in  the  financial  year  of  1920-21, 
however,  is  shown  by  a  brief  consideration 
of  tlie  accounts  for  the  yeax  in  question 
of  the  shipbuilding  companies  concerned. 
Thougli  the  financial  year  of  all  the  com- 
jjanied  did  not  end  with  precisely  the 
same  month,  a  summary  of  the  figures 
will  be  of  interest  at  the  present  time. 

Taking  nine  companies  into  considera- 
tion, it  is  found  that  the  Blohm  and  Voss 
Co.,  of  Hamburg,  was  able  to  increase  its 
rate  of  dividend  from  7  per  cent  iu 
1919-20  to  10  per  cent  in  1920-21;  the 
Howaldt  Co.,  of  Kiel,  from  20  per  cent 
to  24  per  cent;  the  Reiherstieg  Co.,  of 
Hamburg,  from  10  to  15  per  cent ;  the 
Seebeck  Co.,  of  Greestemunde,  from  25 
l^er  cent  to  30  per  cent;  the  Flensburg 
Co.,  of  Flensbuig,  from  12  per  cent  to  18 
])er  cent;  and  the  Stettin-Oder  Works 
from  12  per  cent  to  20  per  cent.  On  the 
other  hand,  the  Shipbuilding  Co.  (late 
-fanssen  &  Schmielensky),  of  Hamburg, 
maintained  its  rate  of  dividend  at  G  per 
cent,  as  in  the  })ieceding  year,  as  did  also 
the  United  Elbe  and  Norder  Co.,  of 
Hamburg,  which  paid  10  per  cent  in  each 
of  the  two  years.  The  Nneske  Co.,  of 
Stettin,  which  was  not  in  a.  position  to 
])ay  any  dividend  for  1919-20,  has  suc- 
ceeded in  paying  10  per  (>ent  for  the  past 
year.  Thus  six  companies  were  able  to 
augment  their  rate  of  distribution  in  the 
past  financial  year,  and  two  were  in  a 
position  to  pay  the  same  rate  as  in  the 
previous  year,  while  one  emerged  from  its 
divid(Midless  stage  of  the  precediug  year. 

Dutch  Ships  for  United  States  Line. 

It  is  announced  that  two  large 
passenger  vessels  have  been  ])urchased  by 
the  American  Ship  &  Coninieice  Corpora- 
tion from  the  Royal  Holland  Line.  The 
ships  are  the  Brabantia  and  Limburg-ia  of 
20,000  gToss  tons  each.  Their  transfer  to 
the  United  States  flag  is  to  take  effect  al 
once,  and  they  will  be  placed  in  the  North 
Atlantic  service.  The  names  will  be 
changed  and  new  names  announced  latei-. 

I  t  is  considered  that  the  acc|uisition  of 
ihe  two  Dutch  liners  constitutes  the  most 
important  addition  to  the  American 
merchant  marine  in  a  generation.  The 
vessels  are  tO'  he  operated  between  Ne\\" 
York  and  Hamburg,  with  calls  at  French 
and  English  Channel  poi'ts.  They  will  fly 
the  house  flag  of  the  United  American 
Lines,  wliich  is  the  operating  organisation 
for  the  American  Ship  and  t'omnieirce 
Corporation.  The  first  sailing  pj-obably 
wall  be  from  Hamburg  late  in  March  or 
early  in  April.  Amei'ican  crews,  it  was 
said,  would  be  jdaced  in  charge. 


"  The  American  Ship  and  Conimeice 
(Corporation  have  had  the  vessels  care- 
fully surveyed,  both  as  to  their  suitability 
for  iN^orth  Atlajitic  service  and  their  appe;il 
to  the  tastes  of  North  Atlantic  travellers, 
and  are  satisfied  that  they  will  prove  very 
popular  on  this  route.  They  give  the 
maximum  luxury  and  comfort  in  every 
respect. 

"  The  steamers  are  similar  as  regards 
general  desiign  and  e(|ui])inent,  though 
differing  in  certain  measurement  details. 
The  Brabantia  is  596  ft.  long,  has  a 
breadth  oi  72  8  ft.  and  a  depth  of  40-2  ft. 
The  Ijimburgia  is  592  ft.  loug,  having  a. 
breadth  of  72-3  ft.  and  a  depth  of  39-7  ft. 
IJoth  are  oil-burning,  triple-screA\' 
steamers  of  17'5  knots.  They  have 
passeng-er'  accommodation  for'  about  400 
first-class,  260  sec-ond-class,  and  900  thii  d- 
(dass." 

Panama  Shipping  Services  and 
Facilities. 

The  traffic  through  the  Pananui  Canal 
during  the  year  1920  exceeded  that  of  any 
l,revious  yeai',  accoi'ding  to  the  Boaid  of 
Trade  Jt/nrnul .  The  total  nujubei  of  com- 
mercial ships  passing  through  the  canal 
was  2,814  (of  a  total  registered  net  ton- 
nage of  8,438,401),  as  compared  Avit!> 
2,134  in  1919.  Of  the  total  shipinng 
])assing  through  the  canal  during  192(). 
the  United  Kindonv's  share  was  867,  or 
30'8  per  cent,  as  c()m])ared  with  1,231,  or 
41'5  per  cent,  for  the  [Tjiifetl  States.  vSince 
the  commencement  of  1921  there  has  been 
a  continuous  falling  off  in  the  number  of 
vessels  making  the  transit  of  the  canal. 

The  principal  United  Kingdom  shipping 
company  in  Panama  is  the  Pacific  Steam 
Navigation  Co.,  whose  headc|uarters  are 
at  Colon.  This  company  maintains,  in 
addition  to  their  service  between  Chile, 
Peru  and  the  United  Kingdom  and  New 
York  via  the  canal,  a  number  of  vessels 
trading  from  Colon  to  Guatemala, 
Colombia  and  Ecuador.  A  new  service 
between  Panama  and  the  United  Kingdom 
was  opened  at  the  beginning  of  1921  by 
Messrs.  Elders  &  Fyffes,  who  now  main- 
tain a  fortnightly  service.  Fortnightly 
services  are  now  maintained  between  the 
Republic  and  Europe  by  the  Royal 
Netherlands  West  India  Mail  of 
Amsterdam  and  the  Compagnie  Generale 
Transatlantique  of  Havre.  The  coastal 
trade  is  served  by  a  small  fleet  of  steamers 
runniirg  fronr  Panama  to  Pedregal  anr' 
intermediate  i^orts,  and  two  small 
schooners  running  from  Colon  to  Bocas 
•del  Toro.  In  addition,  there  are  a 
number  of  small  sailing  vessels  which  ply 
along  the  coast,  whose  chief  fum^tion  is 
the  transportation  of  cocoanuts  fiom  the 
jilantations  to  (-olon. 

The  facilities  offered  by  the  Panama 
Canal  at  Cristobal  and  Balboa  for  shipping 
are  amongst  the  best  in  the  world.  There 
is  ample  dock  accommodation  foi'  the 
largest  vessels;  loading  and  unloading  is 
comnleted  with  great  disj)atch  :  aiul  the 
coaling  and  oiling  i)lants  are  capable 
supydying  the  needs  of  any  vessel  in  th" 
shortest  tiTue.    There  is  a  plentiful  supply 


of  coal  on  hand  at  the  Atlantic  end  of  the 
canal  at  i^resent,  and,  in  addition  to  the 
Canal  Zone,  there  are  several  jirivate  firms 
owning  oil  tanks  at  both  ends  of  the  canal. 
The  oil  is  pumped  from  these  tanks  by 
the  canal  authorities. 

World's  Shipping  Output  in  1921. 

The  annual  summary  of  the  mercantile 
shipbuilding  of  the  world,  recently  issued 
by  Lloyd's  Register,  shows  that  the  gross 
tonnage  launched  last  year  in  the  United 
Kingdom  was  1,528,(152,  or  517,572  tons 
les:s  than  in  192(1,  \\  liich  renuiins  the 
"  record  "  year.  The  total  is  less  by 
375,201  tons  than  the  output  in  19P!. 
The  world's  total  outj)ut  last  year  was 
4,341,679  tons,  a  decrease  of  about  U 
millions  compared  with  1920,  but  still  over 
a  million  tons  more  than  in  1913,  which 
was  the  pre-war  "record"  year  for  the 
world. 

The  output  of  the  United  Kingdom  in 
1921  represented  35'4  per  cent  of  the 
world's  total;  as  compared  with  35  per 
cent  in  1920  and  22'6  per  cent  in  1919, 
but  58  per  cent  in  1913.  The  largest 
vessel  launched  in  the  kingdom  was  the 
Cunarder  Laconia,  of  19,730  tons.  Seventy 
vessels,  aggregating  624,487  tons,  were 
launched  for  propulsion  by  steam  tur- 
bines, and  29  vessels  of  102,356  tons  for 
motor  propidsion,  the  largest  being  one  of 
9,500  tons.  The  output  for  the  leadiufi 
districts  was:  Glasgow,  358,347  tons 
Newcastle,  354,813  tons;  Greenock, 
146,842  tons;  and  Sunderland,  144,286 
tons.  On  the  CUyde  the  year's  output 
declinisd  bv  175,277  tons,  and  on  th< 
Wear  by  170,174  tons.  About  591,87f 
tons  were  launched  for  owners  abioad. 

The  following  table  shows  the  compaiai; 
five  output  of  the  ])rincipal  ,shipbuildin;j 
coui! tries  last  year  and  in  1920: —  I 


1921. 

1920. 

United  Kingdom 

1,528,052  . 

.  2,055,624 

United  States   

1,006,413  . 

.  2,476,253 

Geimanv   

509,064  . 

Holland   

232,402  . 

183,149 

Japan   

227,425  . 

456.642 

France   

210,663  . 

93.449 

Italy   

164,748  . 

133,190 

The  outpxit  of  the 

United  States  show 

for  the  second  year  in  succession  a  redui 
tion  of  aboirt  li  million  toirs,  and  Japa 
also  shows  again  a  large  decrease.  Tlj 
totals  for  Holland.  France.  Italy,  Del 
mark  and  Sweden  are  the  highest  d 
record  in  each  case.  Complete  figur 
are  available  for  Germany  for  the  fiij 
time  since  1913.  During  the  four  yeaj 
1918-21  the  total  addition  to  the  world 
niendiant  navies  by  new  constructiJ 
am(ninted  to  nearly  23  million  tons.  I 
The  annual  smnnuiry  diaws  attentil 
to  the  fact  that  the  tonnage  under  co| 
structioii  at  the  end  of  tiie  vearj 
4,457,093  tons— is  2,722,000  tons  Id 
than  in  December,  1920,  and  it  niJ 
further  be  mited  that  the  present  to| 
includes  a  very  large  numbei-  of  vessi 
the  construction  of  which  is  now  sw 
l)ended,  and  that  ()rd(>rs  for  new  vessI 
liave  for  some  time  been  far  Ixdow  thm 
ill  iKU-mal  times.  I 
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ROTARY  PUMPS. 

171,589. — A.  G.  Langdon,  Langdon  Engineering 
Works,    Bond    Street,    Northam,    Northampton. — 
October  13,  1920. — In  a  semi-rotary  pump  of  the 
\f  oscillating-vane  type,   vanes  d  are  mounted  on  a 
shaft  g  whicli  is  rocked  l)y  means  of  a  crank  and 


connecting-rod  mechanism  driven  from  tlie  fast 
pulley  g  through  worm  gear  (not  shown)  running 
in  an  oil  bath.  Spring-pressed  packing-strips,  etc., 
are  provided  in  the  vanes,  and  a  similar  strip 
on  the  inlet  valve  support  presses  against  the  boss 
of  the  vanes. 

RECIPROCATING  PUMPS. 

171,603.--K.  D.  Mackenzie  and  G.  West,  Peters- 
hill  Road,  Glasgow. — October  25,  1920. — A  pump 
for  delivering  measured  quantities  of  liquid  com- 
prises a  barrel  1  and  a  piston  3  provided  with 
valves  6  and  reciprocated  by  rack  and  pinion  4 
or  by  other  means.  The  liquid  enters  the  barrel 
through  a  valve  8  and  passes  through  the  valves  0 
during  the  down-stroke  and  through  the  delivery 


valve  13  during  the  up-stroke.  A  relief  valve  12 
i.^  provided  near  the  inlet  valve  to  allow  any  e.x.- 
cess  of  liquid  in  the  barrel  to  escape  when  the 
piston  is  near  the  end  of  the  down-stroke,  the 
valve  12  being  more  lightly  loaded  for  this  purpose 
than  the  valve  13.  The  relief  device  may  consist 
of  a  piston  12  adapted  to  be  forced  into  the  barrel 
11  by  the  e.xcess  liquid.  A  counting-apparatus  may 
be  attached  to  the  pump. 


PIPE  JOINTS. 

171,511. — H.  S.  Hele-Shaw  and  E.  Tribe,  64, 
Victoria  Street,  Westminster. — August  27,  1920.— 
In  a  joint  for  pipes  of  the  form  described  in 
Specification  149,381,  consisting  of  a  hollow  leak- 
proof  ring  3  of  flexible  material  having  edges  or 
lips  5  adapted  to  fit  on  the  adjacent  ends  of  the 
pipes  and  be  forced  by  fluid  pressure  against  the 
outsides  thereof,  the  leak-proof  ring  3  is  provided 
with  a  housing  of  rigid  material  divided  circum- 
ferentially  into  two  sections  in   tlie  form  of  per- 


forated caps  4.  These  caps  may  be  of  such  a  size 
as  to  compass  the  ends  of  the  ring  3  into  engage- 
ment with  the  pipes.  Tlie  central  portion  of  the 
ring  3  may  be  reinforced  by  fabric  7  incorporated 
in  the  material  or  by  having  its  outer  surface 
harder  than  its  inner  portion.  The  edges  of  the 
c:aps  4  may  be  rounded  or  square.  The  caps  4 
may  be  separate  or  may  be  joined  by  a  coarse 
.screw  thread  or  by  a  bayonet-point.  Specification 
I(i7,2(i5  is  referred  to. 

MOTOR-POWER  PLANT. 

171,534. — Sunbeam  Motok  Car  Co.  Ltd.  and  L. 
Coatalen,  Moorfields  Works,  Wolverhampton. — 
September  6,  1920. — In  a  transmission  gearing  for 
use  on  aircraft,  motor  boats,  etc.,  comprising  a 
driven  shaft  connected  through  change-speed  gear- 
ing with  a  driving-shaft  connected  to  two  engines, 
the  driving-shaft  is  placed  in  alignment  with  the 
two  crankrshafts  and  is  adapted  to  be  clutched  to 


either  or  both.  The  two  engines  A,  B  drive  a 
shaft  D  through  clutches  E.  Gear-wheels  G, 
H  sliding  on  the  driving-shaft  D  mesh  with  one 
of  two  gear-wheels  J,  K  on  the  chiven  siiaft  C. 
If  one  engine  is  cut  out  the  other  still  runs  at 
its  efficient  speed,  but  drives  the  shaft  C  at  a 
lower  speed  by  the  lower  gear.  There  may  be 
more  than  one  driving-shaft  adapted  to  gear  with 
a  single  driven  shaft. 

INTERNAL-COMBUSTION  ENGINES. 

171,550. — H.  n.  M.  Thomas,  George  Hotel. 
Loddon  Bridge,  Beading. — September  14,  1920. — 
In  an  engine  having  two  inlet  and  two  exhaust 
valves  2,  3  in  the  cylinder  head,  the  four  valves  are 
held  to  their  seats  by  a  single  laminar  spring  4. 
mounted  centrally  and  having  an  arm  extending  to 
each  valve.    The  valves  may  be  at  points  on  the 


circumference  of  a  circle,  two  like  valves  being 
adjacent.  As  shown,  the  spring  is  mounted  on  a 
spring-washer  7  on  a  central  abutment  5,  but  the 
spring- washer  may  be  replaced  by  a  spherical  or 
other  abutment.  Owing  to  the  overlap  of  the 
timing  of  the  exhaust  and  inlet  valves,  the  spring 
4  rolls  on  the  central  abutment,  and  the  effective 
length  of  the  spring  arms,  and  consequently  their 


natnral  period  of  vibration  \'aries  during  the 
engine  cycle,  so  as  not  to  ijiterfere  with  the  valve 
motion.  The  spring  may  lie  formed  of  a  single 
leaf,  or  it  may  be  built  up  of  several  leaves. 

DROP  HAMMERS. 

171,734.— T.  H.  C.  HOMERSHAM,  111,  Thornton 
Road,  Bradford,  and  F.  W.  Berk,  22,  Studley 
Road,  Harrogate.— July  19,  1920. — A  steam  or 
compressed-air  drop  hammer  or  stamp  has  its  power 
shaft  provided  with  a  differential  self-acting  brake 
B  whicli  is  released  when  the  operating-lever  L  is 


moved  from  its  neutral  position,  the  brakmg  power 
being  supplied  by  the  falling  tap.  The  connections 
between  the  lever  L  and  the  brake  may  include  a 
piston  operated  by  fluid  pressure.  A "  differential 
brake,  such  as  the  one  described  in  Specification 
135,358,  may  be  used. 

PIPE  COUPLINGS. 

171,715.— E.  W.  HowoRTH,  10,  New  Court, 
Lincoln's  Inn,  London. — May  19,  1920. — Hose 
couplings,  more  particularly  for  use  on  steam-pipe 
lines,  comprise  interlocking  coupler  heads  10 
through  which  conduit  members  17,  Fig.  5,  are 
free  to  slide  but  not  to  rotate  and  cam-rings  20 
manually  operated  to  move  the  conduit  members 
into  engagement.  The  rings  20  are  held  in  recesses 
23  in  the  heads.  The  cam-surfaces  22  on  each 
conduit  are  preferably  arranged  so  that  the  two 
resilient  gaskets  19  can  rock  on  axes  at  right- 
angles  to  one  another  and  these  gaskets,  Fig.  fi. 


FIC.2. 


may  consist  of  brass  or  Hke  strips  round  stiff  rings 
29,  with  their  faces  normally  out  of  line  with  the 
fr<mt  faces  of  the  conduits.  In  the  modification 
illu.strated  in  Fig.  8,  the  coupling-arm  has  a  some- 
what triangular  opening  33  with  one  face  cut  away 
and  bevelled  at  42  to  engage  with  a  bevelled  lug 
35  on  the  other  coupler  head.  Lugs  37  and  38 
position  the  heads  and  the  bevelled  faces  42,  43 
tend  to  throw  the  heads  apart  when  the  coupling 
is  lifted.  In  the  first  form  of  head  a  lug  28  may 
be  provided.  Fig.  5,  to  prevent  the  coupling  from 
sagging  too  much. 
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ARTICLES  FOR  SALE. 

(.50.000     worth     of     GOVEitNMENT  SURPLUS 
^    TOOLS,  etc.  including  250  tons  of  Briglit  Mild 
Steel  Nuts  and  Bolts,   i  in.  to  ^  in.  dia.,  1  in.  to  6  in. 
long,  at  half  to  daj'  S  makers'  price^f.  Write  for  list  to  day 
W.  J.  Wood,  Tithebarn  Street,  Preston,  Laccaehire. 

IIACHINE  TOOL  DESIGNS,  WORKING  DRAW- 
1m  INGS,  TRACINGS,  to  client's  specifications  or 
rough  sketches.  Low  rates.  Free  Estimates.  —  Edw.\rd 
VVoR'i  HINGTON,  141,  Deane  Road,  Bolton. 

ON  SALE.— VERTICAL  STEAM  ENGINE  by  Butter- 
worth,  Albert  Street,  Manchester,  ti  in.  cylinder 
bore,  10  in.  stroke ;  in  excellent  working  order. — 
John  Heywood  Limitkd,  121,  Deansgate,  Manchester. 

ON  SALE.— LINE  SHAFTING,  3  in.  diameter, 
with  Couplings  ;  one  pair  Mitre  wheels  and  bracket 
fitted  to  column,  eight  brackets  and  bearings  to  fit 
columns.  May  be  had  che-^p. — John  Heywood  Limited, 
121,  Deansgate,  Manchester. 

SHAFTING. ^ — With  bearings,  etc.— one  wall  bracket 
and  bevel  wheel;  also  2  in.  COUNTERSHAFTS, 
about  eight  feet  long,  with  hang  'rs,  cone  and  plain 
pulleys,  etc. — John  Heywood  Limited.  121,  Deansgate, 
Manchester. 


CHUCKS,  Hack  Sawing  Machines,  Vices,  I'illar  and 
Bench  Drills,  Small  Tools  Files,  Hack  Saw  Blades, 
Drills,  Milling  Cutter.s,  etc.  ;  aUoSe  cond-hand  Lathe.s, 
Drilling  Machines,  Chucks,  Headstocks,  Faceplates, 
Pulleys,  Shafting,  Change  Wheels,  etc.— W.  BR^ALEY 
&  Co".  Ltd.,  Russell  Street,  Sheffield. 

DON'T  SCRAP  YOUR  BROKEN  CASTINGS.— We 
can  BRAZE  ihem  and  make  them  equal  to  new. 
Our  process  is  entirely  difi'erent  from  welding,  and  i.s 
eminently  suitable  where  a  finished  surface  is  required. 
Send  for  particulars  and  sample  to  J.  Hapgood  &  Sons, 
Cast  Iron  Braziers,  105,  Old  lioad  lUackley,  Manchester. 


PATENT  AGENTS. 


j  NVENTORS  ADVISED  FREE.  Write  for  Free  Hand- 
J.  book. — B.  T.  King,  Director  King's  Patent  Agency 
Ltd.,  Reg.  Patent  Agent,  146a,  Queen  Victoria  Street, 
London,  E.G.    35  years'  reference. 


CALVERT'S 
MECHANICS' 
ALMANACK. 


Price  6d.  Net.   Post  free  8d. 


Invaluable  to  Students  in  the  Mechanical, 
Electrical,  Gas,  Engineering,  Building 
and  Constructive  Trades. 


Sold  by  all  Neiivsaseiits  and 
Booksellers. 


ENGINEERS'  PATTERNS. 

GEAR  CUTTING 
PORTABLE  BORING  GEAR 

fop  Cylinders,  Pumps,  Steam  Wagons. 

The    LA^CASHIRE    TOOL  CO., 
78,  St.  John's  Road,  BOOTLE,  Liverpool. 

775  BOOILE  i-n-jiv. 


HAWKINS' 

Imperishable  Iron  Cement 

For  Iron  and  Steel  Founders,  and  for  Repairs  to  Plant. 

W.  T.   HAWKINS  &.  CO., 

Chapel    Road,  HUDDERSFIELD. 


G.  A.  HARVEY  &  Co.  (London)  Ld 

PERFORATED  METALS 

and  WOVEN  WIRE. 

GREENWICH  METAL  WORKS, 

WOOLWICH  ROAD.  LONDON,  S.E.7. 


Telephone : 
Fishponds  I  !6. 


Telegrams: 

Sweet,  fishpondS' 
Bristol." 


STEEL  ROOF  PRINCIPALS, 

20  to  50  feet  span. 

Prompt  Deliveries  from  Stock  Materials. 
Designs  and  Prices  on  application  to* 

fc.  W.  .sWtET  &  CO.  LTD., 
FISHPONDS,  BRISTOL. 


Also  makers  of  Wire  Rope 
Suspension  Bridges,  ^teeI 
Buildings,  "  taircases, 
::    ::    Doors,  &c.    ::  :; 


Engineering  World 

(BRITISH). 

ADVERTISEMENT  RATES  PER  INSERTION. 


One 

13 

26 

52 

Inser 

Inser- 

Inser- 

I 

nser- 

tion 

tions. 

tions. 

tions. 

I  s. 

d. 

£  s.  d. 

£  s.  d. 

& 

s.  d. 

Full  Page  ... 

10  0 

0 

9  0  C) 

8   0  0 

7 

0  0 

Half  Page  ... 

5  10 

0 

5  0  0 

4  10  0 

4 

5  0 

Quarter  Page 

3  0 

0 

2  15  0 

2  10  0 

2 

5  0 

Eighth  Page 

1  15 

0 

1  10  C 

I   7  6 

1 

5  0 

Apply  "Engineering  World," 

121,  DEANSCiATE,  MANCHEvSTER. 


rOSTER,  LINCOLN, 

for 

STEAM  WAGONS. 


STRAIGHT  SHANK 


Drop-Fopged 

TOOL  HOLDERS. 

BEST  BY  TEST 
THE  WORLD  OVER. 

Send  for  Catalogue 
No.  18. 


GREDAG 
GRAPHITED  GREASE. 


There's  nothing  to  touch  it  for 
Long      Service,    Quality  of 
Grease,  Purity  and  Fi.ieness 
-    -    of  Graphite.  -    -  - 


E.  C.  ACHESON,  Ltd. 

Heai  Office  :  40,  Wood  St.,  Westminster,  Londan,  S.W.I. 

)IVj,  ;,s  ;  PLYMCUIH,  DEVON. 


FILLS— CIKCULAK  SAWS  FOK.MLIAL. 
Grindstones — File  Handies  &  Hammer  Shafts. 
Belt  Fasteners  &  Belt  Paste  -Hacksaw  Bl  ades. 

GENERAL  GRINDING.  FILE  RECUTTING, 
VICE  &  SAW  REPAIRS  A  SPECIALITY. 

APPLETON  &  DELVES  LTD., 

MANCHESTER. 


WELDED  STEEL  TANKS 

Circular  or  Recteuigu'.ar. 
DEMOLITION  OF  STEEL  STRUCTURES,  ETC. 


Welding  Repairs  of  every  description 
expeditiously  executed  in  all  metals. 
Large  stocks  of  Shafting,  Hangers  and 
Pulleys.   ::  ::   Particulars  on  application. 

RILEY  &  MOORE, 

Engineers,  Millwrights,  and  Welding  Specialists, 

HEYWOOD,  LANCS. 


INDEX   TO  ADVERTISERS. 


PAGE 

Achesou,  E.  G.,  Ltd   32 

Appletou  &  Delves  Ltd   32 

Baxendale  &  Co.  Ltd   i 

Beuuis,  E.  &  Co.  Ltd   2 

British  Association  of  Trade  and  Technical  Journals  Ltd   iv 

Chapman  &  Hall  Ltd   1 

Crosby  Valve  ii  Engineering  Co.  Ltd   ii 

Custodis  Ltd   i 

Diamond  Lubricating  Co.  Ltd   1 

Dermatiuo  Co.  Ltd   iii 

Ellis  &  Shaw  Ltd  

Foster,  Wm.     Co   32 

Gleiihiil-Brook  Time  Recorders  Ltd  

Green  &  Boulding    ii 

Gritfiu,  Charles,  &  Co  

Hamworthy  Engineering  Co  Ltd   ii 

Harvey,  G.  A.,  &  Co.  (Loadou)  Ltd    32 

Hawkms,  W.  T.,  <k  Co   33 


PAO 


Haworth,  A.  &  Co.  Ltd  

Hick.  Hargreaves  &  Co.  Ltd  

Jenkins  Bros.  Ltd  

Jones,  A.  A.,  &  Shipman,  Ltd  

Kenyon,  Alexander,  <fe  Co.  Ltd  

Kenyon,  Wm.,  &  Sons  Ltd  

Lancashire  Tool  Co  

Lewis  «k  Co.  Ltd   

Lovegrove,  K.  W.,  &  Co  

"  Palmetto  "  Twist  Packing   

Partridges  Ltd  

Reutell,  S.,  (to  Co.  Ltd  

Riley  ifc  Mo^re   

Snowdou,  P.  B  

Sparguapane,  S  

Spon,  E.  F.  N.,  Ltd  

Sweet,  E.  W.  &  Co.  Lt  1  

WeBtinghouae  Brake  and  Sax  by  Signal  Co.  Ltd. 
Woodite  Co  


:No.  57.     [™?-]     ^Ti^^K^'^fK-.^-  SATURDAY,  FEBRUARY  4,  1922.    Z^l'^-^^T.^^.^-      Pbice  6d. 


Working  Together. 


rHEEB  never  was.  a  greater  need  for  true  economic  education,  a  true  appreciation 
|)f  the  higliest  etiicrency  and  liarmonious  relatiousiirp  between  employer  and 
j  imployed.  It  is  no'  usie  to  abuse  labour,  a:-,  we  liave  noted  it  lias  pleased  one.pf  our 
statesmen  toi  do  recently,  'ihere  is.  no  use  in  putting-  anyone's  back  up  at  any 
I  ime,  biut  particularly  so  now,  wlien  we  are  up  ag-ainst  it  and  want  a  unrted  force 
land  a  pletiiora  of  willing  lieip  in  order  to  overcome  our  industiiai  dittLcuities. 
H  At  the  moment  there  are  two-  associations  endeavouring  to  bring  about  a  better 
I  understanding  of  the  economics  of  industry.  One,  the  Industrral  League  and 
1^ Council,  has  done  an  enomious  amount  of  work.  The  other  is  the  National  Alliance 
L)i  Employers  and  Employed.  The  objects  of  these  two  associatiorrs  are  identical, 
find  amalgamation  would  only  str-engthen  theii'  work. 

i"  We  appreciate  Mr.  Gr.  H.  Roberts,  M.F.'s  contention,  that  the  only  principle  to 
('work  on  is  one  of  voluntary  service.  It  is  not  a  Grovernment  job.  iNot  omly  Ironi 
I  he  point  of  view  of  bureaucratic  inefficiency,  but  also  because  there  is  a  lurking 
[iuspicion  against  Government  interference.    The  Economic  League  is  also  working 

>n  the  same  lines,  and,  as  we  pointed  out  some  weeks  ago,  the  work  being  done  is 

nost  admirable,  but  also  most  lamentably  behindhand. 

Mr.  G.  II.  Roberts  in  a  recent  speech,  seeking  support,  stated:   "  Workers  now 

mderstand  that  it  was  not  only  foolish  but  criminal  to  i  estrict  output ;  and  that  cost 
pf  production  did  determine  ability  to  sell."  We  are  pleased  to  hear  this.  It  is 
I  the  crirs  of  the  whole  matter.  Our  trade — how  often  have  we  said  it? — is  largely 
'jxpoit.    We  must  compete  with  countries  that  are  producing  at  a  cheaper  rate  than 

>ve  are. 

i  Agreeing  that  our  pro'ducts  are  of  high  class,  many  nations  of  the  world 
yarmot  afford  the  price,  and  therefore  are  compelled  to  take  trade  rivals'  goods.  No. 
^>ne  wants  to  bring  wages  back  to  the  state  tbey  were  in  in  1914.  High  wages  can  be 
;Daid,  but  the  retrirn  is  efficiency  and  high  production.  This  fact  has  been 
!,^xemplified  many  times. 
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MOTOR  TAXATION. 


^  •  .   '■ 

I  IE  motor  industry  is  waging  a  very 
^renuous  fight  against  taxation.  How 
!°-"ong  the  feeling  is  against  the  present 
1  item  of  high  taxation  imposed  oh  a 
hrse-power  basis  is  evident  not  only  by 
fe  memorandum  which  has  been 
(Twarded  to  the  Minister  of  Transport  by 
[e  Motor  Legislation  Committee,  but  by 
i  e  strongly  expressed  opinions  of 
ominent  memberst  of  the  tiadei  on  the 
I  atfonu  and  in  the  Press.  No  other 
j-dustry  has  Ibeen  more  hardly  hit  by 
i  xation,  yet  the  situation  of  the  motor 
|ide  is  extremely  critical.  Despite  all 
I  at  can  be  said  in  favour  of  American 
I  hides,  the  quality  of  British  cars  is 
\  Lsurpassed  and  prices  are  reasonable.  It 
1  very  regrettable  therefore  that  so  many 
;  the  cars  on  our  roads  are  of  foreign 
•anufaoture,  and  that  motor  vehicles  are 
j  ing  imported  at  the  present  time  when 
I  ere  is  so  much  unemployment.    It  may 


be  true,  as  Lord  Weir  said  the  other  day, 
that  overlapping  of  effort  and  activity  and 
a  too  markedly  individualistic  policy  are 
partly  resi^onsible,  and  it  would  be  wise 
for  the  motor  trade  to  investigate  the 
matter  thoroughly. 

Motorists  do  not  object  toi  pay  their 
shafe  of  taxation,  but  the  present  taxation 
is  so  high  that  likely  purchasers  of  motor 
vehicles  hesitate.  That  there  would  be  a 
very  much  larger  demand  for  light  cars 
just  now  if  it  were  not  for  taxation  is  the 
conviction  of  everyone  engaged  in  the 
industry.  The  Motor  Legislation  Com- 
mittee base  their  case  on  a  breach  of  faith. 
When  Sir  Eric  Geddes  received  a  deputa- 
tion in  May  5,  1921,  he  said  if  £12,000,000 
were  realised  that  revenue  should  not  be 
allowed  to  continue  without  the  trade 
being  consulted.  It  is  probable  that  a 
revenue  exceeding  this  will  be  forth- 
coming during  the  year  ending 
December  81,  1922,  while  road  mainten- 
ance costs  are  decrea,sing.  The  trade 
supports  the  taxation  of  motor  spirit  and 
condemns  the  identification  licence  tax,  as 


well  as  the  horse-power  tax.  One  strong- 
argument  for  this  is  that  taxation  would 
be  in  proportion  to  the  use  of  a  vehicle  on 
the  roads,  but  there  is  a  case  against  it, 
and  we  have  no  doubt  the  petrol  companies 
will  make  a  fight  against  any  imposition 
on  petrol  or  benzol.  A  writer  in  a  con- 
temporary argues  that  the  small  trader 
who  has  no  bulk  insta:llation  would  sulfer 
severely  owing  to  leakages. 

The  "time  has  arrived  for  a  full  enquiry 
into  the  whole  question  of  motor  taxation. 
It  can  be  very  fairly  argued  that  any  fonn 
of  taxation  of  vehicles  for  road  mainten- 
ance purposes  is  reactionary  and  a  revival 
of  the  toll-gate  principle.  Motor  vehicles 
are  not  a  luxury  now  as  much  as  a  national 
necessity,  and  everything  should  be  done 
to  advance  the  prosperity  of  the  industry 
and  develop  it.  Our  future  prosperity 
depends  to  a  considerable  _  extent  on 
increasing  our  transport  facilities,  and 
mechanical  road  transport  must  be  fostered 
in  every  wav  possible.  It  is  not  the  users 
of  the  roads  but  those  who  benefit  by  them 
who  should  pay  for  their  upkeep. 


1 
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WATER  POWER  OF  THE 
WORLD. 

I'OKTY  i^ei  cfiit  of    tlie    developed  waier 
power  (if  the  world  is  in  the  United  States, 
wliere  water-  wheels  having-  a  capa(-ity  of 
9,24;5,(M)(I  h.]).  have  been  installed,  aetord- 
ing-  to  a  recent  statement  of  the  United 
States  (ieological  Survey,  Department  of 
the    Interior.      The    leading    States  in 
develo'ped   watei-   j)oiwer'  lare  New  Yoik-, 
with  1,. '300,000  h.p.,  and  California,  with 
1,110,000.      These   State   totals  conipaie 
favourably   with   those  for  some  of  the 
niosf  pro'OTe<sive  cduntries  in  water-power 
development    in    Europe,    where  France 
leads  with   1,400,000   h.p.,   Norway  has 
1,;?50,000  h.p.,   Sweden    1,2(H),000'  li.p., 
ami    Switzerland    1,070,000  h.p.  The 
largest    pei-centag-e   O'f    po-wer    has  been 
developed   in   the  New   England  States, 
where  a  capacity  of  -wateT  wheels  installed 
is    l,:i81,0()U   h.p.,   and    Ihe  estimated 
potential    power  at  low    watej-  without 
storage  is  868,000  h.p.      In    the  Pacific 
('nasi   States — Was-hington.   Oregon,  ami 
California^ — the  capacity  of  water  wheels 
installed    is     I,80;i,IM!0     h.]).,     and  the 
storage  is  11,500,000  h.p.       The  largest 
waler-power  devehipment  in  the  world  is 
at  Niagara  Calls,    whei-e    the    plants  in 
operation  have  a  caiiacity  of  870,000  h.)).. 
of  which  .'W.^.^OO  h.p.  'is  on  the  United 
States  side.    The  capacity  of  the  pdants  at 
Niagara  is  being  iiicrea.sed  by  114,60(!li.p. 
in  the  Ignited  States  a.nd  :U)0,000  h.p.  in 
Canada.     Other  large  plants  are  one  of 
170,000     h.]  .     on     the     Mississipiii  ai 
Keokuk,    Iowa,    from    which    power  is 
transmitted  to  St.  L:,aiis,  and  two  ])lants 
aggregating  208,500  h.p.  on  St.  Mauiice 
River  in   Canada,   frimi   whirh   jiowei  is 
transmitted    to    Montreal,    (Quebec-,  and 
othe]'  cities.     Canada  lanks  next  to-  the 
Cnite  l  States  in  water-jyower  develcipment, 
with  2,418,000'  h.p.,  or'  orver  10  ])er  cent  of 
the  woild's  total. 

Eiu'ojje  has  (me-lhird  of  llic  devtdoiicd 
water  powei  in  the  world.  Two  plants 
at  lijnkan,  in  Noaway,  have  a  total 
ca])acity  of  230,000  h.p.,  and  at  Tioll- 
hattan  Falls  the  Swedish  (Tovernmeiit  has 
installed  a  plant  of  155,000  h.p.  At  Calve 
b'nlly,  in  Switzerland,  the  remaikably  higli 
head  of  5,418  ft.  is  utilised.  Fiame, 
Italy,  (Temuuiy,  Noiway,  Sweden,  and 
Switzerland  have  each  developed  more 
than  1,000,000  h.]). 

In  A>ia,  Japan,  with  1 ,0(!li.(l()(l  h.p.. 
and  India,  with  only  150,000  h.p.,  aie  tlie 
forenu)st  countries  in  walei'-power  develop- 
ment. 

Ne'iV  /calami  has  developed  i.nlv 
45,000  h.]).,  bnt  is  lapidly  increasing  this 
anicunt,  Australia  has  }iractically  luv 
developed  water  power.  The  island  of 
Java  has  5(i,00()  li.p.  developed  or  to  be 
develo]ied  by  plants  under  const  i-iu-t  ion  . 
Africa  ])ossesses  only  ll.tK'O  h.|).  ot 
develo])ed  Avater  power. 

The  total  potential  water  powei  ot  (h(> 
world  is  estimated  ai  4:;0,00(l,0(;(»  h.p.  a  I 
low  water,  of  which  (LMSHO.OOU  b.p.  rs  in 
North  America  and  28, 000, 0(10  h.p.  in  the 
Cnited  States.  Af)-ica  is  licliest  in 
undevelojied  wate)-  |)o\ver,  with 
190.()0(),0()0  h.p.  ;  Asia  has  71,000,000  h.p.. 
South  America  54,000,000  h.p.,  and 
I'lurop-  45,000,000  h.p. 

The     World      Atlas     of  Conimei-iial 


Geology,  Part  II.,  "  Water  Power  of  the 
World,"  which  has  ju.st  been  published 
by  the  Ignited  States  (Ieological  Survey, 
summarises  all  •piesent  knowledge  of  that 
subje(-t,  mentions  briefly  some  of  the 
world's  largest  water-powei  develojmients 
and  gives  estimates  bv  countries  and  b> 
continents  of  the  developed  and 
undeveloped  water  power. 


POSSIBLE  INDICATIONS  OF 
OIL  IN  MISSISSIPPI. 

(;i;.SEny.\']'ioNS  made  by  the  United  State> 
(xeological  Survey,  l)ei)ai-t  ment  of  the 
Interi(n-,  and  the  Mississippi  State 
(xeological  Survey  in  the  vicinity  of  Yazoo 
City,  Miss.,  have  thrown  new  light  on 
the  (piestion  of  the  possible  presence  of 
oil  in  Mississi])pi  and  on  the  location  oi 
points  that  may  be  favourable  for  test 
diilling.  No  anticdine  or  dome  was 
iuajijied,  and  it  is  uncertain  whether  the 
tacts  m)ted  afford  ade([uate  ground  for  the 
location  ot  the  axis  or  highest  jioint  of  a 
fold  in  the  stiata,  for  the  region  is  thickly 
covered  with  loess,  bedrock  is  exposed  a1 
only  a  few  localities  and  the  identity  of 
the  beds  seen  from  i)lace  to  ])lace  is 
uncertain.  Nevertheless,  the  survey 
geologist,  Mr.  L.  W.  Stephenson,  and  the 
State  geo'ogist.  Mi.  E.N.  Lowe,  say  that 
folding  ai)])ears  to  be  indicated  liy  the 
leversal  oF  di]r<  of  Eocene    beds    in  the 


The  average  engineer  or  mechanic  can  get 
along  very  well  until  something  out  of  the 
ordinary  appears.  Even  then  the  difficulty 
is  reduced  if  he  can  get  useful  data  supplied 
by  someone  who  has  had  a  similar  experience. 
CALVERT'S  ALMANACK,  now  on  sale, 
is  in  this  respect  a  storehouse  of  useful 
information. 


basin  of  Tesheva  Creek,  neai'  Free  Run, 
an  abaiuloned  juist  ohii-c,  aboiit  10  milc-^ 
in  an  air  line  noi  th-east  of  \  azoo  City, 
the  reverse  dips,  wlrich  appear  to  amount 
to  40  ft.  oi-  50  ft.  to  the  mile,  aie  shown 
by  lignite  seanrs  belonging  to  the  Yegua 
fornuition,  the  u])pernH)st  fornuition  ot 
the  Claiborne  grouji,  and  by  associaieil 
irregularly  bedded,  jxjorly  ex])osed  sands 
ind  clays,  along  several  snuill  tributaries 
of  Tesheva  (h-eek,  east  and  north-east  of 
Free  Run. 

Owing  to  the  thick  covering  of  loess  iir 
the  vicinity  of  Free  .Run,  ihe  geologii- 
structure  cannot  be  nuipi)ed  from  surface 
observations,  but  the  apjiarent  dip  of  the 
strata  indicates  that  the  crest  of  the  fold 
lies  pi-obably  within  a  mile  or  two^  south- 
west or  south  of  the  ravines  in  which  the 
lignite  seams  were  noted.  The  .succession 
of  beds  to  be  drilled  through  would 
probably  be  similar  to  that  ])enetiated  at 
lackson.  Miss.,  Avhere  two  test  welK, 
resi)ectively  :'),0-|;nt.  and  o, 079  ft.  deep, 
were  drilled.  Tlicse  wells  i>enetrated  a 
•succession  of  clays  and  sands  and  lowani 
the  bottom  several  hundred  feel  oi  chalk 
.\ccording  (o  (he  inlerpretatnms  placed 
;ij)on  their  logs,  they  are  sup)ios(m1  to  hav.' 
penetrated  all  the  Teliiar^  tmniations 
lielow  the  Jackson  torniation  and  pari  ot 
ihe  underlying  Uj)pei-  (JretaceouN  beds  and 
were  abandoned  before  thc_\-  passed 
through  the  Sehna  chalk.  They  failed, 
therefoie,  to  lest  Ihe  sands  of  (he  Unlaw 


and  Tuscaloosa  formations,  which  under- 
lie the  Selnia  chalk.  Although  neither 
the  thickness  nor  the  character  of  the 
deeply  huru'd  J  ertniry  a.ml  (Jretaceous 
stj-ata  in  the  vicinity  of  Free  Run  are 
known,  the  section  there  doubtless  does 
not  differ  gieatlx-  from  that  at  Jackson, 
and  it  this  assumption  is  true,  a  4,000  ft. 
well  would  ])robal)ly  be  deep  enough  to 
test  all  of  the  l^ocene  section  and  most  of 
ihe  U]i|)er  Cretaceous  section,  including 
ihe  sands  of  the  I'hrtaw  and  Tuscaloosa 
tornnitio)is. 

Oil  has  not  yet  been  found  in  coni- 
niei'cial  ((uantities  in  the  coastal  plain  of 
t  ither  Mississippi  or  Alabama,  although  a 
number  of  wells  have  been  drilled  there 
(ill  p)-om)unced  anticlines,  and  theii 
failure  tf)  oUtain  oil  prohibits  any  great 
o])limism  concerning  the  iuesen<-e  of  oil  in 
the  coastal  plain  of  Mississip])i.  Show- 
ings of  both  oil  and  gas,  however,  have 
been  repoited  in  ibis  region,  and  it  is  hv 
no  means  certain  that  even  the  folds  which 
have  been  drilled  are,  in  fact,  ade([iuitelv 
tested.  It  may,  therefore,  be  justifiable 
to  prospect  at  ]daces  in  Mississi])j)i  where 
good  anticlinal  structure  uocurs,  althougli 
the  risk  of  failui'e  is  admittedly  vei-y  high. 


THE  GERMAN  IRON  FOUNDRY 
INDUSTRY. 

Till-;  iion  foundiy  industiy  in  Gtrnuiny  is 
veiy  active  according  to-  a  report  of  the 
Union  ot  Geiman  IioJi  Foundries,  Dussel- 
d(nf,  received  by  Renter  duiing  the  last 
quarter  of  1921;  activity  was  maintained 
and  e\-en  im-reascd  in  sonic  ( ases.  The 
wciks  ar(-  ,-lill  well  provided  with  orders. 
Deliveiies,  however,  have  been  limited  b.y 
the  absence  ot  ■^ulhcient  ([Uantities  of  i-aw 
material,  es])ecially  raw  iron.  I 

Foreign  birsiness  has  remained  lively  J 
as  the  incieases  in  price  during  the  la^ 
lew  months  have  not  infiuem-id  foreigii 
-ales  to  any  extent,  be(-au-e  the  pii(-es  hm 
al  load  are  fixed  in  toieigii  cu)  ren(-y  ana 
are  (|Uofed  firm.  Large  (immlities  (>■ 
iiiders  were  cari'ied  over  the  present  \-eai .  I 

In  the  west,  the  iion  foundries  often  ex  I 
lierienced  difficulties  arising  from  a  laclll 
of  coal,  stoppages  in  t]ans])oit,  etc.  lill 
central  (xermanN-  a  niiml  er  of  w(n-ks  havjl 
(cased  operations  owing  to  a  hu  k  of  ccaB 
and  raw  iron.  In  the  sonlh  and  east  (leB 
niand  for  machine  castings  have  l,ee« 
especially  great,  ■ 

Business  in  stiuclural  ca-liiigs  has  beeB 
good,  and  the  dennind  for  pipe  castiiipB 
is  stronger  than  ever.  Prices  obtainahM 
undei  tlie  regulations  for  home  busiuessB 
hoAvevei ,  are  not  considered  sufficient.  ■ 

S|)eaking  generally,  the  bu-^iness  situiB 
lion  at  the  ii'on  foundries  was  good,  ailfl 
it     is    ex])ected    that    (he    ]iresent  greM 
a(ti\ity  will  conlinue  during  (he  next  feH 
ninnlhs.     Untoituimtely.  says  (he  reporB 
(hi    toundrics  will  no(  le  in  a  jiosition  fl 
deal  (piickly  with  (he  mass  ot  ordels, 
tlie  scarcity  of  raw  ii(ui  and  coke  has  agafl 
l  ecn  kecul\-  Iclt  dnriug  tlie  pasl  lew-  weckpi 
The  iron   Innndcis  (d   the  l)us<cldoi  t  ili 
liicl   ill  answci  111  tliiii  comidaiiit   In  tl 
('(lal  Syndicate  weic  infoinicd  that  no  ho 
(d  better  de'l  ix'eries  rould  be  ludd  out  t 
the  time  being.    The  searcit\  ol  Inuk- 
tin    iiiihistrial    district    is    the  lu-incip 
i-aiise  at  ]U-escnt  ot  iusulfieicui  deliveries 
coal. 
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Strength  of  Cylinders. 


I  f'oNSlDKRABLE  (!()iifu'-:ioii  ''xiKts  ill  niHiiy  eases 
^as  to  the  correet  foniiula  to  be  applied  in 
settling  the  thickness  of  a  eylinder  to  with- 
I  stand  internal  pressuif.  an  I  a  i  i  i1  ieal  examina- 
tion of  the  various  fornnila'  used  may  he 
■if  help  to  the  designer. 

If  the  ratio  of  thiekncss  to  internal  diameter 
fis  small,  the  so-called    thin  cylinder  fdrmnla" 
becomes  applicable.    This  is 

1  P 

;      i^j  (I) 

'Iwhere  t  =  thickness  in  inches  :  r  inteinal 
Radius  in  inches  :  />  internal  pressure  iji 
lbs.  per  square  inch  :  /—  permissible  tensile 
(stress  in  the  material.    As  will  lie  seen  by 
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(ii.)  Ductile  materials  (f.i/..  m\U\  steel,  gun- 
nietal,  etc.)  will  fail  wheic  the  shear  stres.s 
is  a  maximum. 

Thus,  for  brittle  materials.  Lame's  formula 
mav  be  u.sed.  which  aives 


/ 


/ 


P 

'  '  ./i 
]  _  ^ 


(2) 


where    /■,  —  internal    radius  : 


/,  =  tensile 
stress  at  insid(»  of  cylinder  due  to  p. 

The  stress/,,  at  the  outer  radius  is  given  b\- 

^"-1  -  t   W 


f  reference  to  Fig.  1,  this  formula  may  be 
,  safely  used  if  ^  is  not  greater  than  -2. 

The  assumption  that  the  stress  distribution 
I  throughout  the  thickness  is  imiform  involves 

substantial  errors  if  the  value  of  J.  is  appreci- 
ably greater  than  this,  so  that  a  more  exact 
'  formula  becomes  necessary,  and  the  mode 
in  which  the  material  may  fail  if  overstressed 
I  must  be  considered. 

Recent  research  appears  to  support  the 
following  conclusions  : — 

(i.)  Brittle  materials  {e.g.,  cast  iron)  will 
fail  where  the  tensile  stress  is  a  maximum. 


For  ductile  materials  the  formula  becomes 


it 


l)e    seen     from     the  ff)rmul;e 


/T 


1\     I  9 


■(4) 


Messrs.  Cook  and  Robertson's  exjjeri- 
ments  ('"Engineering,"  15-12-11),  however, 
point  to  the  conclusion  that  cylinders  of 
ductile  materials  are  about  20  per  cent 
stronger  than  formula  (4)  gives,  and  they 
suggest  an  alternative  formula  which,  when 
jnit  intf)  the  above  form,  gives 


/ 


'  fi~ 


il 


(4  a) 


that  the  ratio—  depends  solely  u])on  the'i  atio 
/>  '^^ 

'  ,  so  that  the  curv(>s  given  in  i^'ig.  I  will 
Ji 

enable  the  designer  to  settle  the  thickness 
of  any  size  of  cylinder  for  any  working 
pressure  by  any  one  of  the  formulae  pre- 
viously given. 

The  variation  of  stress  throughout  the 
l^hickness  of  the  material  for  various  values 

of  ^ (Lame  s  formula)  is  shown  in  Fig.  2. 
Ji 

In  settling  the   thickness  of  a  cast-iron 
cylinder  to  be  subjected  to  internal  pressure 
we  have  to  consider  : — 

((t)  The  maximum  tensile  stress 
to  which  it  will  be  safe  to  sub- 
ject the  material  under  working 
conditions. 

{/>)  The  possibility  of  the  re- 
duction of  the  original  thickness 
by  corrosion,  wear,  or  reboring. 

(<■)  The  possibility  of  weak 
spots  in  the  casting,  and  of  initial 
stresses  due  to  unequal  cooling. 

(d)  Possible  inequalities  of 
thickness  due  to  inexact  setting 
of  the  core  or  its  subsequent 
di.splaceinent. 

If  the  sti'ess-strain  curve  of 
cast  iron  in  tension  be  examined, 
it  will  be  found  that  permanent 
set  occurs  at  finite  moderate 
stresses,  and  for  this  reason  it 
is  seldom  advisable  to  exceed 
a  working  stress  of  3,000  1b. 
per  sc^uare  inch  with  ordinary 
foundry  irons.  In  the  case  of  an 
internal -combustion  engine  the 
pressure  may  be  regarded  as 
suddenly  ap])lied.  but  if  the  end 
is  spherical,  with  a  radius  not 
less  than  the  diameter  of  the 
cylinder,  the  effect  of  the  end  is 
greatly  to  increase  the  strength, 
seeing  also  that  not  more  than 
one-quarter  of  the  length  of  the 
cylinder  is  exposed  to  the  full 
pressure.  In  this  case  the  thick- 
ness of  wall  necessary  for  strength 

would  be  given  by  t  -^j^ 

Obviously  (c)  and  {d)  are  dependent  on  the 
organisation  of  the  foundry,  and  the  allo^^■- 
ance  in  many  cases  may  be  nil. 

The  correct  method  of  procedure  would  be 
to  settle  a  thickness  according  to  (a),  applying 
a  factor  to  take  the  working  stress  to  cover 
(c),  and  adding  a  constant  to  allow  for  (ft) 
and  {d). 

In  the  case  of  a  large  jacketed  steam  engine 
cylinder,  some  allowance  for  the  cylinder 
itself  will  be  necessary  under  (c),  but  no 
allowance  is  necessary  under  (/;).  On  the 
other  hand,  the  liner  is  usually  of  stronger 
metal,  capable  of  withstanding  a  higher 
working  stn^ss,  and  an  allowance  on  the 
thickness    will    be   req^uired    for  reboring. 


I 
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With  steam  in  the  jacket,  the  effect  of 
internal  pressure  will  be  to  reduce  the  stress 
in  the  liner.  In  any  case,  a  minimum 
thickness  is  necessary  to  admit  of  the  produc- 
tion of  a  satisfactory  casting,  this  being 
dependent  on  the  size  and  shape. 

In  the  case  of  internal-combustion  engines 
variation  of  temperature  throughout  the 
thickness  of  the  cylinder  walls  may  cause 
internal  cracl^s  in  the  case  of  a  brittle  material, 
so  that  increase  of  thickness  beyond  what  is 


Fig. 


necessary  may  be  positively  prejudicial. 
This  is  one  of  the  cases  where  calculation  can 
only  be  a  rough  guide  at  best,  to  be  modified 
by  working  experience. 

The  possibility  of  increase  of  stress  above 
the  normal  working  stress  must  be  con- 
sidered. For  instance,  water  hammer  in  a 
pipe  line  will  increase  the  stress  in  some 
cases  to  several  times  the  normal,  and  a 
pipe  having  only  two  supports  over  a  long 
span  may  have  very  appreciable  stresses 
due  to  the  bending  moment  involved  by. 
its  own  weight  and  that  of  its  contents. 


THE  LUBRICATION  OF  STEAM 
CYLINDERS  WITHOUT  OIL. 

I'j'  is  lecogui-sed  that  the  lubrication  of 
steam  cylinders  with  oil  is  accompauied 
by  miauy  and  serious  disadvantages. 
Briefly  they  may  be  stated  as  follows  :  — 
Impurities  from  the  boiler,  such  as 
iron  oxides  and  boiler  salts,  jjassing  into 
the  cylinder  combine  with  the  oil  and 
form  deposits  which  set  up  excessive  fric- 
tion. Carbonisation  of  the  oil  may  also 
occur,  especially  when  superheated  steam 
is  used. 

Further,  this  oil,  thus  charged  witih 
boiler  compounds,  passes  out  witlh  the  ex- 
haust steam.  If  this  exhaust  steam  is 
not  required  for  any  further  purpose  the 
presence  of  oil  in  the  steam  can  be  ignored, 
but  if  the  steam  is  to  be  condensed  and 
used  again  in  the  boiler  it  becomes  a 
factor  to  reckon  with.  A  deposit  of  oil  on 
boiler  tubes  and  flues  is  a  very  great  hin- 
drance to  steam  raising.  A  film  of  oil 
oine-hundredth  of  an  inch  thick  offers  as 
great  resistance  to  tihe  passiage  of  heat  as 
a  scale  one-tenth  of  an  inch  thick.  For 
this  reason  also,  serious  damage  may  be 
done  to  boiler  tubes  through  overheiating. 
Tihere  is  a  fuither  disadvantage.  Oil  in 
the  exhaust  prevents  the  use  of  exhaust 
steam  for  various  manufacturing  purposes 
as  ice-making,  dyeing,  heating,  drying, 
cpoking  and  washing, 


To  overcome  these  serious  objections  it 
becomes  necessary  to  introduce  mechani- 
cal extractois  and  filters  for  the  recovery 
of  the  oil  from  exhaust  steam.  One  maker 
of  extractors  claims  that  not  more  than 
one-third  of  a  grain  of  oil  shall  remain  in 
every  gallon  of  water  (exihaust  steam) 
after  passing  through  his  apparatus.  Even 
if  this  proanise  is  realised  tllie  more  simple 
and  effective  way  would  still  be  not  to 
introduce  oil  into  the  cylinder  at  all,  if 
there  is  a  means  of  securing'  effective  lub- 
rication without. 

Such  a  method  has  become  possibly  by 
the  use  of  Dr.  Acheson's  defloculated 
graphite.  Tests  under  this  system  have 
been  and  are  still  being  carried  out,  with 
both  saturated  and  superheated  steam, 
with  most  satisfactory  results.  This  is  the 
process  by  which  the  particles  of  graphite 
are  reduced  to  such  small  dimensions 
that  they  will  freely  suspend  them- 
selves in  distilled  water  and  so  may 
be  introduced  intO'  the  cylinder.  The 
action  of  these  minute  particles 
when  so  introduced  is  striking.  They 
deposit  themselves  on  any  part  sub- 
ject to  friction,  the  cylinder  walls,  piston, 
piston  rings  and  piston  rod,  and  fillino-  up 
all  pores,  depression"!,  irregularities, 
po'lishino-  marks  or  scratches  on  the  bearing 
surfaces,  produce  a  smooth  polished  sur- 
face of  graphite  wihich,  tending  to  form  a 
perfect  seal,  restoTes  the  power  of  the 
engine. 

On  tile  min*or-like  face  of  this  graphite 
surface  the  coefficient  of  friction  is  con- 
siderably reduced.  The  abrasion,  if  any, 
which  takes  place,  occurs  not  between  the 
flaces  of  the  orisrinal  metal,  but  between 
the  particles  of  the  graphite  lubricant. 
TTiis  condition  obtains  even  when  starting 
up  at  slow  speeds  under  heavy  loads,  when 
the  film  of  ordinan^  lubricant  tends  to  be 
squeezed  out  and  the  bearing  surface  to 
start  up  dry.  Again,  there  is  no  tendency 
for  niston  rings,  ports  and  other  steam 
trncks  to  be  elofrged  with  granhite,  as 
O'ftpn  occurs  in  the  use  of  ordinary  gra- 
phite powders. 

Graphite  lubrication  needs  a  suitable 
lubricator.  The  ordinarv  oil  lubricator  in 
which  the  drops  of  oil  flow  up  a  sight  feed 
glass  through  a  column  of  water,  is 
obviously  not  suitable  for  a  lubricant 
whose  medium  is  water.  This  special  con- 
dition has  been  met  bv  the  invention  of 
the  lubricator  bv  Mr.  E.  W.  Johnston,  in 
which  the  £?raphiterl  wiater  drops  down  th'' 
sicrht  feed  tube  throug-lh  a  column  of 
]iaraffin. 

In  a  paper  read  before  the  Birmingiham 
Mechanical  Engineers'  Association  in 
1916.  Mr.  Tohnston  told  how  he  fitted  a 
70  b.h.p.  Belliss  &  Morcom  enarine,  for  a 
six  months'  test,  using  "Aquadas' "  lubri- 
cation. The  area  test  wear  did  not  exceed 
one-thousandth  of  an  inch,  and  the  walls 
of  the  cylinders  and  piston  rinsrs  were 
found  to  have  a  mirror-like  appearance. 

This  lubricant  may  be  introduced 
directly  into  the  cylinder,  but  the  best 
results  are  obtained  by  the  atomiser 
method.  TTnder  t!lie  latter  condition  the 
lubrication  is  very  economical. 

An  important  advantage  is  that  the 
granhite  is  not  suhiect  to  chanrjes  of  con- 
sistency to  which  oil  under  hitrh  temporn- 
txires  is  subject,  and  decomposition,  wihich 
is     associated     with     oil  lubrication. 


especially  where  superheated  steam  is 
used,  is  unknown  to  graphite  lubrication. 

These  conditions  protect  the  engine  in 
Large  measure  from  injuries  caused  by 
accidental  or  other  changes  in  the  steam 
conditions.  For  example,  in  an  engine 
using  su])erlieated  steam  repairs  were 
being  carried  out  in  the  pipe  line.  Some 
borings  were  dropped  in  the  steam  line 
which  were  not  tihoroughly  cleared  away. 
The  remaining-  dust  was  urged  along  by 
the  steam  into  tlie  cylinder.    The  oil  in 


The  Johnston  Lubricator  for  "Aquadao." 

A  —  Condenser  receiving  steam  through  pipe  G 
B  =  An  Air  Vent-plug.  C  =  The  Regulating  Valve 
D  =  The  Water  Drain  C  ck.  E  =  Outlet  Valve. 
F  =  sight  Tube  filled  with  paraffin.  Lubricant  is 
fed  in  at  C. 

the  cylinder  carbonised,  and  heavy  weas 
of  the  intemal  surfaces  was  noticed.  H'ai 
there  been  no  oil  there  would  have  bee:| 
no  carbonisation.  Had  there  been 
graphite  face  it  wooild  "have  been  the  fir^ 
to  take  any  damage  by  the  boring  gri' 
and  would  probably  have  protected  tl 
cylinder  face.  Or,  what  is  more  probahlj 
still,  the  grit,  having-  no  oily  face  to  clini 
to,  would  have  passed  out  through  the  e3 
lianst  without  damage  to  any  part. 


German  Machinery  for  Australia. — The  Mo 
well  Lignite  Works  in  Australia  have  placed  « 
order  for  a  briquetting  plant  with  the  Zeith  C<i 
of  Halle,  Germany.  This  order  is  worth  £86,0' 
sterling. 

Vickers'  Contract. — An  amazing  leakage  of  coi 
fidential  information  is  revealed  in  a  letter  to  t 
local  Press  from  a  prominent  Nationalist  a"lepii| 
that  the  Union  Government  rejected  a  German  fei, 
der  for  the  locomotives  for  the  African  ra'lwai' 
about    to   be   electrified,   which   was  £425.000. 
£5,000  per  locomotive,  cheaper  that  the  tenders 
(he  Metropolitan-Vickers   Electrical  Co.,   of  Ma' 
Chester,  who,  according  to  a  London  Press  cnV 
published    recently,    have    isecured    the  contra 
Tvailway     headquarters     doubtless     has    a  son 
explanation  of  this  extraordinary  discrepanev.  h 
the    singular    thing    is    that     this  Bloemfonts 
Nationalist  should  have  the  details  of  the  fend'i 
sunposed  to  bp  known  onlv  in  Pretoria,  and  pnbb 
them  in  a  letter  several  days  before  the  intimnti; 
of  the  acvepta.pce   of  the  tender  was   cabled  i 
London. 
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Weldless  Steel  Tubiner, 


I  3n  motor-cycle  frames  it  is  possible 
^5Teatl.y  to  decrease  the  weight  of  the  tuhes 
)  >y  a.  proper  distribution  of  the  strength, 
^iaid  Mr.  W.  W.  Hackett  in  the  paper 
ivhich  he  presented  I'ecently  to  the 
iistitiition  of  Automobile  Engineers, 
i  The  motor-cycle  manufacturer  knows  at 
'vhicli  part  of  the  frame  breakage  occurs, 
iin  many  instances  the  front  down-tube  has 
peen  the  vital  part,  and  the  break  has 
I  occurred  close  to  the  top  lug.  It  is  much 
'better  to  pnt  in  a  taper-gauge  tube  to 
I  prevent  the  trouble  than  merely  to  increase 
ithe  gauge.  If  a  12  gauge  down-tube  has 
'previously  been  used,  a  tube  of  the  same 
jtveight,  but  tapered  from  10  to  14  gauge 
"in  its  entire  length,  will,  no  doubt,  remedy 


Fig.  1. 

I'the  defect.    The  tube  is  stronger  because 
!  of  its  added  thickness  at  the  critical  point, 
I  and    also    because    the    taperecl  gauge 
i  enables  the  fatigue  to  be    carried  away 
j  from  the  lug.    A  12  to  15  gauge  ot  a  12  to 
j  14  tapered  gauge  would  be  stronger  than 
the  12  gauge  plain  tube.    Another  place 
where  breaks  have  occurred  is  at  the  front 
of  the  top  tube.    This  weakness  can  be 
removed  by  butting  or  taper  gauging  the 
„  tube. 

The  tubes  on  front  forks   are  always 
liable  to  fatigue,  and  breaks  often  occur 
against  the  lugs.      The  builders  cannot 
L  take  too  much  care  in  the  production  of 


Fio.  2. 


single  hub.  Triangular  section.    Cruoiforin  section 


Fig.  3. — Reinforced  Tubing. 

these  forks,  as  there  is  often  a  thiniiing 
of  the  tube  at  the  point  of  junction  with 
\'  the_  lug,  caused  by  filing  after  brazing, 
i'  It  is  much  better  to  leave  some  trace  of 
['  brass  there  than  to  take  the  steel  away. 
:  The  _  lugs  shoiild  be  kept  as  light  as 
j  possible  at  the  outlets,  and  a  lug  with  a 
I  curved  shape  at  the  outlet  as  illustrated 
I  in  Fig.  1  (a)  is  better  than  one  with 
/  the  square-cut  outlet  generally  used, 
Fig.  Kb). 

I  *  Paper  read  before  the  Institution  of  Automobile 
I  Engineers. 


Some  makers  "liner"  the  fork  blade, 
and  this  is  a  very  wise  procedure,  as  in 
the  case  of  fracture  of  the  blade  there  is  a 
support  that  niay  prevent  an  accident,  but 
the  value  of  a  liner  in  preventing  a  frac- 
ture is  very  small  indeed.  In  order  to 
Lessen  the  risk  of  fracture  of  the  tube,  the 
liner  may  be  soldered  or  brazed  to  the  tube. 
Should  the  break  occur,  however,  the  liner 
will  probably  give  way  at  the  same  time  as 
the  blade.  The  disadvantage  of  this  prac- 
tice is  that  no  warning  is  given,  whereas 
when  a  loose  liner  is  used  the  fracture  of 
the  outer  tube  is  noticed  before  a  complete 
break  occurs. 

It  is  always  advisable,  if  a  liner  heavier 
in  gauge  than  the  tube  it  is  intended  to 
reinforce  be  used,  to  taper  the  gauge  at  the 
ends  of  the  liner  gradually  to  below  that 
of  the  outer  tube,  as  in  Fig.  2. 

The  efficacy  of  a  liner  depends  upon  the 
position  of  the  reinforced  tube  in  the  frame 
of  a  machine.  Take,  for  example,  the 
reinforced  tubing  shown  in  Fig.  3.  These 
sections,  where  bending  or  compression 
strains  occur,  are  most  useful,  but  where 
the  tubes  are  in  tension  they  are  not  satis- 
factory. In  the  case  of  the  front  down- 
tube  of  a  motor  cycle,  which  has  the 
vibration  and  weight  of  the  engine  to 
counteract,  the  strain  has  to  be  born© 
almost  entirely  by  the  outer  tube.  If 
this  fractures,  it  will  draw  away  from  the 
inner  tube,  unless  the  inner  and  outer 
tubes  have  been  properly  brazed  together. 
Numeroais  experiments  have  been  carried 
out  which  haA^e  proved  these  points. 
Alternating  stresses  were  applied  to  front 
forks,  various  lengths  and  thicknesses  of 
liners  being  used.  The  longer  the  liner, 
the  better  the  result  obtained.  The 
break,  however,  still  occrirred  at  the  lug, 
but  the  brazing  of  a  piece  of  steel  on  to 
the  outside  of  the  blades  strengthened 
them  sufficiently  to  make  the  steering 
column  break  instead  of  the  forks. 

Besides  using  means  such  as  tapering, 
etc.,  for  overcoming  possible  weakness, 
too  much  care  cannot  be  taken  to  put  into 
the  different  members  steel  of  a  suitable 
oua'lity.  From  experiments  carried  out 
during  the  war  period  on  aeroplane l;ubin2'. 
it  was  found  that  excellent  resnlts  could 
be  obtained  bv  using  0"5  per  cent  carbon 
steel  tubino-.  giving  in  the  bright  or  blued 
state  a  yield  of  40  to  45  tons  per  square 
inch  and  an  ultimate  stress  of  45  to  50 
tons  per  snuare  inch.  When  annealed,  the 
steel  should  give  23  tons  per  snuare  inch 
yield  and  35  tons  per  square  inch  ultimate. 
The  author  found,  however,  that  in  the 
motor  trade  there  was  no  inclination  to  xise 
these  high-carbon  steel  taibes.  and  opinions 
were  expressed  that  the  tubing  from  this 
steel  would  of  necessity  be  brittle.  Whilst 
it  is  recommended  that  care  should  be 
taken  with  the  heat  treatment,  the  whole 
of  the  author's  testing  has  been  carried 
out  on  ioints  brazed  in  his  shops  in  a  com- 
mercial manuer,  with  no  more  care  taken 
than  in  ordinary  production.  Although 
hundreds  of  tests  have  been  carried  oait, 
he  has  not  bad  a  contradictory  result,  the 
value  of  carbon  steels  being  proved ;  0"3 
per  cent  carhnn  tubing  has  always  been 
better  than  0'15  per  cent,  and  0'5  per  cent 
always  supeTior  to  0'3  per  cent,  Take 


first  the  following  tests  on  motor  cycle 
front  fork.s.  Two  sets  of  fork  tubes  were 
produced  in  each  of  the  three  grades  of 
steel,  which  are  termed  "B,"  "A"  and 
"  K  "  qualities.  These  were  built  up  by 
the  motor-cycle  maker  and  returned  for 
testing.  The  system  of  testing  is  shown 
in  Fig.  4,  a  movement  of  about  1^- in. 
being  given  by  means  of  a  crank  and  con- 
necting rod.  The  movement  allowed, 
which  was  i  in.  less  tha,n  the  theoretical 
movement,  was  checked  at  the  bottom  of 
the  forks  by  two'  stops,  thus  making  the 
fork  bend.  Tubes  B  and  C  are  alternately 
in  compression  and  tension.  The  results 
are  as  follows:  — 

Results  of  tests  of  motor  cycle  front  forks. 

Six  pairs  were  tested,  two  pairs  built  up 
with  "B  "  quality  steel  tubing,  two  pairs 
with  "A"  quality,  and  two  pairs  with 
"K"  quality. 


Dimension  "A"  is  so  arranged  that  the  fork  under 
test  shall  move  at  this  point  J  in.  less  than  the  theoretical 
movement  (according  to  the  dimensions  of  machine  parts 
and  fork),  this  making  the  fork  bend,  i  e..  tubes  "  B  "  and 
"  C  "  are  alternately  fn  tension  and  compression. 

Fig.  4.  ^Testing  Machine  for  Motor  Cycle  Forks. 

The  forks  were  tested  in  accordance 
with  particulars  given  in  the  illustration, 
with  the  following  results:- 


Rev: 


'A"  QXTALITY. 


(1)  12,226.  The  centre  lug  on  the  right- 

hand  rear-tube  broke. 
39,800.  The  rear-tube  of  the  left-hand 
blade  broke  at  the  lug. 

(2)  29,450.  The  right-hand  rear-tube  fi-ac- 

tured  at  lug. 
32,800.  The     right-hand  rear-tube 
broke  at  lug. 
In  the  above  there  was  only  a  slight 
tendency  to  become  warm  before  breaking. 
Revs.        "B  "  QrALiTY. 

(1)  2,521.  The  rear-tube  of  the  right-hand 

tube  broke  at  the  lug. 

(2)  5,280.  Similar  break  to  No.  1. 
7,426.  Left-hand  rear-tube   broke  at 

lug. 

In  the  above  tests  the  tubing  became 
quite  warm  around  the  point  of  fracture, 
before  the  actual  breaks  occurred. 
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"  K  "  QtULlTY. 

(1)  26,527. 

The  right-hand 

centre 

Ing- 

broke  at  rear. 

56,720. 

The  left-hand 

ten  Irt' 

Ing 

broke  at  rear. 

68,860. 

The  riglit-hand 

ceil  ti  e 

lug 

broke  at  fiont. 

88,075. 

The  left-hand 

(•eni  re 

lug 

broke  at  front. 

(2)  22,180. 

The  right-hand 

i-cntre 

lug 

broke  at  rear. 

25,964. 

The  left-hand 

centre 

lug 

broke  at  rear'. 

88,480. 

The  left-hand 

centre 

lug 

broke  at  front 

In  the  case  of  the  "K"  quality  .steel 
there  was  no  tendency  on  the  part  of  the 
tubes  to  become  warm,  so  that  the  break- 
ing point  had  evidently  not  been  reached 
at  88,000  revolutions. 

The  best  result  of  the  "  B  "  (luality 
blades  was  7,426  oscillations.  The  worst 
"A"  result  was  29,450,  the  best  "A" 
result  39,800,  whereas  the  "K"  blades 
have  not  broken  or  fractured  after  88,480 
and  88,075  oscillations  respectively. 

Another  series  of  tests  was  carried  oul 
on  plain-gauge  tubes  brazed  into  sockets 
with  thick  outlets  to  determine  the  com- 
})arative  value  of  high -carbon  and  medium - 
carbon  steels. 

Other  tests  have  been  (.-arried  out  on  this 
qnestion  of  the  value  of  steels  containing 
varying  percentages  of  carbon  when 
brazed,  and  all  the  results  have  proved 
uiuiuestionably  that  by  using  a  0''5  per  cent 
carbon  steel  a  g-reater  strength  can  be 
obtained  with  a  less  weight  than  by  using 
a  low-carbon  steel.  For  instance,  1  in.  by 
20  gaug'e  high-carbon  steel  is  practically 
as  strong  as  1  in.  by  15  gauge  low-carbon 
steel,  yet  it  is  only  one-half  as  thick.  This, 
of  course,  is  owing  to  the  fact  that  after 
undergoing  the  brazing  jji-ocess  the  elastic 
limit  of  a  0'5  per  cent  carbon  steel  is  about 
twice  as  high  as  that  of  a  0T5  per  cent 
carbon  steel  at  t  he  brazed  joint,  and  conse- 
quently the  high-carbon  steel  is  able  to 
stand  much  more  stress  than  a  low-carbon 
steel. 

As  already  stated,  the  author  has  found 
in  the  past  great  opposition  to  the  use  of 
high-carbon  steel  tubing,  and  it  has  been 
urged  thai  such  tubing  must  of  necessity 
be  biittle.  This  is  not  so;  in  the  bright 
state  almost  as  good  flattening  results  can 
be  obtained  as  with  the  low-carbon  steel. 

The  author  has  been  asked  by  a 
prominent  designer  of  aeroplanes  if  the 
fatigue  test  shows  what  number  of  revolu- 
tions -tubes  will  stand  irrespective  of 
whether  they  are  tested  continuously  to 
destruction  or  are  subjeeted  to  alternate 
periods  of  work  and  rest,  so  stimulating 
the  work  of  an  aero]^lane  which  is  used  for 
a  short  time  and  then  has  a  rest.  The 
same  thing  ap])lies  to  a  motor  cycle  or  to  a 
car,  and  the  reply  is  that  there  is  a  certain 
recovery  of  the  steel,  the  following  results 
showing  that  the  tubing  will  stand  more 
revolutions  when  used  intermittently.  Six 
pieces  of  tubing  were  cut  from  the  one 
length,  three  being  tested  to  destruction, 
the  average  number  of  revolutions  being 
5,781.  The  other  three  tubes  were  run  for 
8,000  revolutions  and  then  rested  for  a  dav, 
followed  bv  1,000  revolutions  per  day  run- 
ning until  the  tubes  were  broken.  The 
averaffe  number  of  revolutions  before  the 
tubes  broke  underthis  treatment  was  8,800. 
This  means  that  if  a  trial  machine  was 
j)ut  into  an  almost  continuous  use,  the  same 
mileage  could  not  be  expected  as  from  a 


machine  given  ordinary  usage.  JS^ot 
enough  tests  have  been  carried  out  to  be, 
in  the  author's  opinicm,  conclusive,  but  it 
would  be  interesting  to  know  to  what 
extent  recovery  of  the  steel  takes  place 
when  resting  after  fatigue. 

In  cycle  and  motor  car  design  of  late 
there  has  been  an  iiu  lination  to  use  round 
stay-tubes  and  foik-tubes  in  the  place  of 
D-section  or  oval  tubes.  This  practice 
means  less  cost  in  machining  lugs,  and 
where  stresses  are  applied  in  both  direc- 
tion, as  in  the  case  of  stay  tubes  in  a  motor 
cycle  with  side-cai'  attached,  may  be  ([uilc 
satisfactory.  But  wheie  changing  to  round 
from  oval,  as  in  a  cycle  front  fork,  it  is 
necessary  to  increase  the  diameter  or  the 
gauge  if  an  equal  result  is  to  be  obtained. 
For  instance,  using  16  gauge  material,  an 
oval  tube  1^  in.  by  hin.  will  only  take  a 
definite  set  when  loaded  to  18'4  tons  per 
square  inch  stress,  and  a  D-section  tube 
l-g^  in.  by  in.  at  181  tons,  while  a  i  in. 
round  tube  will  take  a  set  at  14'8  tons. 
Used,  thei'elnre,  in  a  suitable  position,  as 
for  front  forks,  the  oval  tube  is  about  17 
per  cent  stronger,  and  the  D-seclion  tube 
15  per  cent  stronger  than  the  round  J  in. 
diameter  tube  of  the  same  gauge.  The 


0-15  per  cent  carbon.  0"5  per  cent  carbon. 

^  Ffo.  5 


D-section  and  oval  tubes  were  both  made 
from  I  in.  diameter  tubing.  For  these 
tubes  to  give,  as  front  forks,  strength 
approximately  equal  to  that  of  16  gauge 
oval  tube,  it  would  be  necessary  either  to 
increase  the  thickness  to  14  gauge  or  the 
diameter  to  in. 

There  have  been  no  contradictory  results 
from  the  numerous  tests  made,  and  there 
is  strong  evidence  for  believing  that  the 
policy  of  using  thicker  low-carbon  steel  to 
cure  breakage  troubles  is  the  wrong  one. 
It  is  not  suggested  that  only  high-carbon 
steel  be  used,  as  where  the  low-carbon  tube 
has  proved  satisfactory  there  is  no  need 
to  go  to  the  added  expense  of  the  higher 
quality  material,  but  if  motor-cycle 
designers  will  look  back  a  few  years,  recall 
the  increasing  weigdit  of  the  machine 
caused  by  substituting  lubes  of  a  heavier 
gauge  for  those  that  ha\e  failed,  and  try 
a  higher-carbon  steel  instead,  a  lighter, 
stronger  and  more  resilient  nun^hine  will 
be  the  result.  Components  should  be 
treated  in  the  same  way;  the  heavv  malle- 
able lug  with  thick  outlets  .should  be  re- 
placed bv  steel  stampings  or  pressings  with 
light  or  taper  outlets. 

More  care  should  be  taken  with  regard 
to  the  temnerature  reached  in  brazing, 
and,  after  brazing,  the  steel  should  be 
allowed  to  cool  slowly  and  not  be  placed 
in  a  cold  draught. 

Thei'e  is  one  other  point.    It  is  always 


possible  foi'  steel  supplies  to  be  received 
in  a  mixed  condition.  The  tube-maker 
may  gel  some  wrong  billets  from  the  steel- 
maker (11  mistakes  may  occur  in  transit  m 
in  the  tube  works.  There  is  also  a  chanc f 
that  the  motor-cycle  maker  may  mix 
([ualities  in  his  stores.  If  any  test  is  to 
be  made  to  check  the  carljon  contents  en 
commercial  lines,  that  test  must  be  a  cheap 
(iue.  Hie  "Spark  test''  for  carbon  is  a 
iiuick  method,  and,  in  the  hands  of  a 
capable  and  projierly  trained  man,  the  pei- 
centage  of  carbon  in  the  steel  can  be 
detenniiu^d  to  within  0'025  per  cent.  The 
^lUthor  is  indebted  to  Messrs.  Hans  RenoM 
Ltd.  for  his  knowledge  uf  this  test. 

When  a  piece  of  steel  is  pressed  agaiusl 
a  grinding  wheel  a  shower  of  sparks  is 
produced,  and  this  shower  may  be  called  a 
'■  spark-<heaf ."  The  spark  sheaf  consists 
of  spark  rays  or  lines  of  light,  produced 
by  the  flight  of  the  sparks,  and  s})ark  pic- 
tures, which  are  small  ex])losions,  apj)eai- 
mg  along  the  spark  rays.  It  is  chiefly 
from  the  spark  pictuies  that  the  percentage 
of  carbon  is  estimated,  since  the  brighter 
and  more  numerous  the  spark  pictures,  tlic 
higher  the  percentage  of  carbon.  Fm 
example,  in  a  0T5  per  cent  carbon  stet) 
llie  spark  pictures  are  small  and  few  in 
number,  whereas  in  a  0'5  ner  cent  carbon 
si  eel  the  spark  jiictui'e-;  are  clustercil 
togetlier  much  more  thickly  and  arc 
biggei-  and  brighter,  as  suggested  in 
Fig.  5.  Steel  can  be  tested  by  tlii~ 
method  in  any  condition,  since  the  char- 
acter of  the  spark-sheaf  is  not  affected  h\ 
the  physical  condition  of  the  steel.  It  i- 
possil)le  by  this  method  to  test  each  piec(  ] 
by  merely  touching  the  grinding  wheelj 
with  it  in  such  a  manner  that  the  tubinni 
is  not  rendered  unserviceable.  ! 


THE  VALUE  OF  ELECTRICAL 
ADVERTISING. 

At    a    meeting    of    the    Institute    of  Elt'ctrira 
Engineers  (Western  Centre),  lield  at  tlie  Merelmii 
Venturers  Technical   College,   P)ristol.  Mr.   J.  M 
Beauch:nnp  gave  an  address  on      The  work  of  thi 
British    Electrical    Development    Association  am 
advertising    in    coiniection    with    engineering  fiix 
electi'icity  development  generally,"  in  the  course  o 
which  he  said  it  was  difficult  to  conceive  any  puliliil 
service  which  lent  it.self  better  to  propaganda  1)' 
expentlinn  a  reasonable  amount  upon  joint  adverti.- 
ing  than  theirown.  Other  businesses  taking  up  join 
advertising    schemes    had    discovered    what  wa 
evident  to  the  founder  of  the  E.D.A.  from  tlie  fir.^il 
tliat    sncii   associated  efforts   soon   revealed  man' 
difficulties  internal  to  the  industry  and  affonle^ 
means  of  discussing  and  removing  them,  as  also  fli 
maintenance  of  a  united  front  against  attack  h; 
competitors  and  a  means  of  removing  misundei 
standings  from  the  public  mind.     At  the  pres-t-n 
time,  although  both  supply  undertakings  and  on 
tractors     were     doing     more     advertising  thai 
formerly,    it  was   principally    carried   out    by  tli 
manufacturers,  each  pushing  his  own  goods  ;uiilf 
name,  but  the  success  of  all  sections  was  f'ounded  i>" 
growth  in  the  public  demand  for  the  electric  metlioi 
The  E.D.A.  was  foi'med  out  of  a.  heating  and  cook 
ing  committee  of  the  In.stitntion  of  Electrical  K; 
neers,  and  had  now  been  in  operation  for  ab  ni:  J 
years.     Its  member.ship  consisted  of  direct  annu. 
contributors  among  supply  undertakings,  both  cm 
pany  and  municipal,  the  maiuifactnrers  and  loi 
tractors.    At  the  present  time  about  .WO  membei 
were  ein-oUed,  and  there  was  no  doubt  that  tl. 
work   done  so  far   had   conferred   a  consider^i! 
amount  of  benefit  on  those  wiio  had  not  joined  tt 
a.ssociation,  and  that  at  the  e.xpense  of  those  wt 
had— a  state  of   affairs   wliicli  onlv   needs  to  I 
explained  to  be  remedied.    Thev  wanted,  will- 
vulgarising  tlie  service,  to  bring  it   down  t..  in 
level  of  ironmongei'y  and  liouseluild  stores,  to  n  .n. 
people  realise  a  few  underlying  quantitative  p.  m 
about  electrical  energy  in  the  same  way  as  I 
realised  tlie  difference'  between  pounds  and  p  ni 
The  most  successful  form  of  advertising  consiM. 
m  a  kind  of  confidential  educational  effort,  sp-ai 
mg    simply,    but    in    verv    carefullv    though:  - 
language. 
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f  Another  Big  Order  Secured. 

I  Another  British  tirm  have  been  fortunate 
|in  securing  a  foreign  order  in  face  of  keen 

I  American  and  (jontinental  competition. 
The  film  is  Messrs.  Spencer     Co.  Ltd.,  of 

iMelksham  i  Wilts.),  and  they  have  received 
i[,an  order  for  grain  macliinery  from  the 

II  South  African  Government  to  the  va,lue  of 
i^between  4*40(),()0()  and  £5U€,()00.  It  is 
[estimated  the  contract  will  take  eighteen 
I!  months  to  complete,   although  the  first 

I  shipment  will  take  i>laee  within  a  month. 
[Following  on  the  news  of  the  South 
j, African  railway  electrification  conti'act 
I,  placed  with  Metropolitan-Vickers  Co.,  it 
.'tends  to  confirm  the  fact  that  British 
[industry  can  successfully  fight  against 
!|foreign  competition . 

II  Electric  Railways  for  the  South. 

I'  Speaking  at  Shettield  on  Saturday  last, 
^Mr.  Arthur  Xeal,  I'aiiiaineiitary  Secretary 
I  to  the  Ministry  of  Transport,  said  he  was 
bhopefu!  that  in  a  very  short  time  a  scheme 
jof  electrification  in  the  south  would  be 

started  which  would  provide  work  for  a 
1  numbei'  of  unem]»l()yed.  Friendly  negotia- 
Ltions  are  already  passing  between  the 
r  Ministry  of  Ti'ans])()rf  and  three  great 
^  southern  railways,  and   Sir  Pliilij)  Nash 

has  been  a])iiointed  chairman  to  preside 
'Over  a  small  committee  entjuiriiig  into  tlie 

matter.  All  bough  formalities  may  take 
I  some   time,   said   Mr.   Neal,    1   have  no 

hesitation  in  saying  that  the  scheme  will 

proceed. 

^Germany  Buys  British  Ships. 

'  We  learn  from  a  i-eliable  source  that  a 
large  (ierman  concern,  in  which  prominent 
iron  firms  are  interested,  have  been  in 
negotiation  with  the  British  Admiralty. 

[,  wit h  tlie  result  that  they  have  bought 
about  '{()  British  warshii)s  to  be  sciapped. 
The  total  ])iice'is  believed  to  be  balf-a- 

'million  steiiing,  representing  4(H)  million 
paper   marks.      There   is  no  doubt  the 

'object  of  the  transaction  is  to  procure  the 

'  necessary  raw  materials  for  the  (xermaii 
iion  industry. 

j  British  Trade  with  France. 

The       British       Ambassador,  Lord 
'Hardinge,  speaking    before    the  British 
Chamber      of     Commerce      in  Baris, 
announced  that    France  had  maintained 
jlier  I'higlish  market  better  than  iMigland 
J  had  held  her  French  market.      This  is 
!  borne  out  by  the  fact  that  the  value  of  all 
[British  imports  into  France  during  1!)'J ' 
[was  only  one-fourth  of  that  of  1920  and 
one-  thii  d  of  that  of  1919.    Lord  Hardinge 
l)articuhniy  drew    attention  to  the  great 
decline  in    imports  of    iron    and  steel, 
I'machinery  and  machine  tools,  and  men- 
iltioned  that  the  heavy  Customs  duties  were 
I  no  doubt  responsil)le  to  a  certain  extent. 
j:He  hoped  that,  assisted  by  certain  more 
(auspicious  general   trade  conditions  and 
I  not    ungenerous     modifications     of  the 
fCustoms  tarifts.  British  trade  in  France 
would    soon    show    signs    of    a  strong 
I  recovery.      There  were  certainly  indica- 
tions that  tliev  had  seen  the  worst . 


Result  of  Overtime  Ballot. 

The  ballot  of  the  members  of  the  Amal- 
gamated Engineering  Union  in  connection 
with  the  i)i()posed  agreement  regarding 
management  and  overtime  resulted  in  n 
good  majority  against  acce^jfance.  '^l^heie 
were  35,525  in  favour  of  acceptance  and 
50,240  against  acceptance,  from  which  it 
will  be  seen  that  a  majority  of  14,715  weie 
against  acceptance. 

The  Coal  Situation. 

There  is  no'  doubt  that  the  coal  situation 
in  this  country  is  at  present  in  a  very 
unsatisfactory  c.onditi(m.  llecognising 
this  fact,  the  Central  Committee  of  the 
Mining  Association  have  agreed  to  the 
request  of  the  Miiieis'  Federation  for  co- 
operation in  securing  a  Government  inves- 
tigation into  the  reasons  for  the  present 
distressing  circumstances  in  the  industry 
with  a  view  to  finding  immediate  remedies 
for  the  same. 

A  meeting  of  the  Xational  Board, 
representing  both  coalowners  and  miners, 
will  be  held,  ])robably  within  the  next 
foitnight,  to  discuss  the  matter  f'uithei. 
There  is  little  doubt  that  anything  in  the 
nature  of  Cxovernment  assistance  involv- 
ing State  interference  with  the  industry 
would  not  appeal  toi  the  ownei  s,  who  would 
prefer  to  see  a  stimulus  given  to  the  trade 
by  a  drastic  reduction  in  railway  trans- 
port and  shipment  charges.  The  recent 
concessions  aie  legarded  as  decidedly 
inadequate.  A  memorandum  giving  the 
owners'  case  in  full  has  been  dispatched 
to  the  Railway  Managers'  Committee,  at 
the  llailway  Cleaiing  House.  The  main 
grounds  on  which  this  plea  for  a  further 
revision  is  made  are:  — 

(1)  The  exclusion  of  the  Scottish  coal 
industry  from  the  arrangements. 

(2)  The  retention  of  the  greatei  portion 
of  the  flat  rate.  This  burden  particulai  ly 
affects  export  business  and  a  large  volume 
of  inland  short  distance  trade. 

The  inadecpiacy  of  the  reduction  in 
the  percentage  increase,  and  the  unequal 
distribution  of  such  relief.  Also  the 
omission  of  the  South  of  England  and 
other'  countries  dependent  upon  long 
haulage  from  the  scheme. 

(4)  The  trifling  and  altogether  unsatis- 
factory character  of  the  decreases 
announced  in  respect  of  shipment  charges. 
Such  costs  are  in  certain  districts  still 
in  the  neighbourhood  of  400  per  cent  above 
their  pre-war  level. 

The  associaticm  ])oints  out  that  there 
hasi  been  an  appreciable  increase  in  the 
volume  of  coal  exiHnt  trafBc,  the  tonnage 
in  December  being  at  the  rate  of  52 
millionsi  a  year,  as  compared  with  the  cor- 
responding figure  of  27  millions  for  1920. 
which  is  based  on  the  exjjorts  for  De- 
cember of  that  year.  Fiu  tber,  there  have 
been  substantial  reductions  in  locomotive 
coal  since  the  case  for  reduced  rates  Avas 
-ubmitted  by  the  association  las(  October, 
while  the  railways  have  further  benefited 
from  recent  reductions  in  wages  and  in 
cost  of  all  mateiials  and  stores. 


Surplus  War-time  Steel. 

It  will  be  remembered  that  a  little  time 
ago  huge  stocks  of  high-speed  and  crucible 
steel,  ordered  by  the  Ministiy  of  Muni- 
ticms,  packed  as  they  left  the  Sheffield 
works,  were  discoveied  in  the  hands  of  the 
I'ritisb  (Tovernment  Departments.  It  is 
ii::w  stated  that  large  (quantities  have  been 
found,  still  unpacked,  at  Constantinople. 
Needless  to  say,  this  has  caused  a  glut 
on  the  market,  and  consequently  there  is 
a  great  deal  of  unemployment  anmng  the 
workers  in  this  specialised  l)ranch  of  the 
industry. 

Competing  with  British  Coal. 

An  auangement  of  importance  to  all 
engaged  in  the  British  coal  industry  has 
been  reached  between  Hamburg  and 
Bremen  with  regaid  to  the  plans  for  a 
canal  to  connect  the  Kheinish  industrial 
area  with  these  two  ports.  As  a  result 
of  the  scheme  agreed  upon,  the  distance  by 
waterway  between  (xelsenkirchen  and 
Bremen  will  be  2l8  miles,  and  between 
(irelsenkirchen  and  Hamburg  240  miles. 
The  cost  of  the  canal  is  estimated  at 
Wi, 000. 000.  The  chief  i)l)ject  of  this 
project  is  the  desire  to  drive  British  coal 
out  of  the  Ilaniljurg  market  and  replace 
it  by  coal  from  the  BuJii.  In  <;onnection 
with  tin's  it  is  interesting  to  recall  that  in 
)!>21  Hamburg  took  64,749  tons  of  British 
coal . 

It  is  expected  that  the  industrial 
development  of  Hamburg  will  go  ahead 
very  rajjidly  when  negotiations  with 
Russia,  are  <om])leted,  and  that  there  will 
l)e  a  great  increase  in  the  demand  for  coal 
both  for  manufacturing  and  shipping. 

Miners'  Wages. 

The  Northumberland  miners'  M-ages  will 
he  2d.  a  shift  less  in  February  than  in 
.lanuary,  whidi  means  that  since  the 
collieries  resumed  working  in  July,  after 
the  national  stojipage.  wages  in  the  county 
have  been  a])out  halved. 

The  ascertainment  for  February  dis- 
closes a.  further  reduction  in  wages  of 
Durham  miners  of  2171  per  cent,  but,  in 
view  of  the  clause  in  the  national  settle- 
ment fixing  a  minimum  percentage.  thi» 
actual  drop  in  percentage  will  be  16'84  in 
the  case  of  wages  above  the  percentage 
]'evealed  by  the  ascertainment.  The 
Durham  coalowners  have  decided  to  apply 
a  subsistence  wage  of  Gs.  lid.  per  shift  to 
all  adult  miners  in  the  county. 


Messrs.  Stubtevant  Engineering  Co.  Ltd. 
inform  us  thev  have  opened  an  office  in  Mancheste- 
at  196.  Deansgate.  Their  telephone  number  is 
Central     6278,     and     their     telegrapliic  address 

Furnaces,  Manchester." 

A  Cancellation.— ]*Iessrs.   Edgar   Allen   &  C 
Ltd.,  Sheffield,  wi'ite  to  us  with  reference  to  th  ■ 
article  on  "How  the  Buyer  can  make  his  Tool  Stic! 
Cheaper,"  in  our  issue  of  Jainiary  28,  in  which  we 
state  that  on  orders  for  high  speed  of  less  tlian 

lb.  an  extra  charge  of  3d.  per  pound  is  made. 
We  are  now  informed  that  this  extra  charge  lias 
been  cancellod. 
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How  Other  Industries  Stand. 


SWEDISH  IRON  INDUSTRY. 

Tlie  latest  lepoat  issvied  by  the  Swedish 
Iiouwoiks  Association  shows  that 
expoits  of  iion  during  1921  were 
greatly  reduced.  Activity  at  the 
ironworks  and  mines  was  also  largely 
curtailed,  only  22  out  of  183  blast  furnaces 
being  in  operation. 

The  pioduction  of  pig  iron  during  the 
year  amounted  to  308,000  tons  of  42  per 
cent  of  the  1913  production,  while  that  of 
iron  blooms  and  ingots  amounted  to 
230,900  tons  or  31  per  cent  of  the  1913 
pioduction. 

Exports  totalled  147, (SOO  tons  compared 
with  502,600  tons  in  1913.  Sales  in 
Sweden  were  veiy  small  owing  to  com- 
petition from  coiintiies  with  low  lates  of 
exchange. 

The  situation  at  present  is  unaltered, 
and  lemains  difficult  owing  to  the  long 
continuance  of  the  depression. 

Exports  of  iron  oie  show  an  increase, 
4,333,000  tons  being  consigned  abroad 
compared  with  3,737,000  tons  in  1920. 

Imports  of  iron  during  the  year  totalled 
128,000  tons.— Reuter. 


WEEKLY  OUTPUT  OF  COAL. 

We  give  beJow  a  statement  of  the  coal 
output  at  the  mines  of  (jreat  Biitain  for 
the  four  weeks  ended  January  14.  For 
the  week  ended  January  14  the  outjput 
was  4,719,100  tons,  as  compared  with 
3,674,000  tons  in  tire  previous  week,  and 
4,897,700  tons  in  the  week  ended  January, 
15,  1921. 

Dee.  24      Doc.  31      Jan.  7.     Jau.  14. 
Districts.  Tons.        loiis.        Ions.  Tons. 

Northumberland   2)0,200     205,400     16<.  100  264,000 

Durham    647, (»U0      453,800      405,900  61r.,700 

Yorkshire    869, 4j0      3.Sb,700      7ill,3i)0  867,!>00 

Lancashire,  Cheshire, 

and  Nurth  Hales  . ..  414,700  270,200  285,800  403,000 
Derby,  Noitiugham  and 

Leicester   621,500      244,500      527,(300  596,200 

Statlord,  Shropshire, 

Warwick,    Worcesier      366,300      149,900      307,800  341,200 
South  Wales  and  Mon- 
mouthshire  1,002,100      616,900      898,600  927,900 

Otiicr  Knglish  Districts  90,300  45,400  74,:i00  89,200 
Scotland   71J,000     076,200     281,600     62.J,  100 

Total    4,965.100   3.049,000    3,674,000  4,719,100 


YUCO-SLAVIAN  IRON  INDUSTRY. 

The  Yugo-Slavian  iron  industiy,  says 
Stahl  xmd  Eisen,  in  spit-i  of  the  country's 
brown  coal  and  iron  ore  fields  and  natural 
water-power,  is  developing  but  slowly, 
owing  principally  to  the  lack  of  good  com- 
munications. Production  of  steel  and  iron 
since  the  end  ol  the  war  has  been  very  re- 
stricted owing  to  the  severe  competition 
O'f  large  foreign  industries,  the  one-sided 
economic  policy  which  insists  too  strongly 
on  the  agricultural  chaiacter  of  the 
coTintry  and  the  possibility  of  importing 
cheap  goods  tO'  cover  home  requirements. 
The  chief  iron  and  steel  works  of  the 
country  are  the  Vaies  and  Zenica  works 
in  Bosnia,  and  the  Jesenice,  Ravne  and 
Store  •works  in  Slovenia.  In  1914  the 
fo'ur  last-named  produced  117,100  tons 
<)if  raw  steel  and  114,000  tons,  of  rolled  and 
wrO'Ught  iron;  in  1920  the  figuies  were 
22,600  and  18,400  respectively.  Imports 
of  iron  and  steel  in  1920  amounted  to 


59,488  tons.  With  the  exception,  theie- 
fore,  O'f  goods  which  are  not  manufactured 
in  the  country,  such  as  heavy  gilders, 
rails  and  tubes,  it  appears  that  the  native 
works,  if  fully  exploited,  could  meet  the 
greater  ]>art  of  the  home  demand. 
According  to  the  opinion  ol'  eminent  ex- 
jierts,  the  future  centre  of  the  industry 
will  be  the  Priyedor-Lubiya  ore  district. 
By  the  transformation  from  nariow  to 
normal  gauge  ui'  tlie  railway  to  the  Save, 
the  erection  of  blast  furnaces  on  the  banks 
of  thiit  river  and  the  utilisation  of  the 
natural  watei  powei  and  the  gieat 
Danube-Save  waterway,  the  foundations 
could  be  laid  of  the  great  iron  industiy 
of  which  Yugio-Slavia  stands  in  need. 


ESTHONIAN  OIL  SHALE. 

COMPETITION  FOR  FURNACES. 
Renter's  Trade  Service  learns  that  the  Ministry 
of  Trade  and  Industry  of  Esthonia  invites  participa- 
tion in  a  competition  for  the  constiiiction  and 
erection  of  efficient  furnaces  for  the  combaistion  of 
Esthonian  oil  shale. 


Competitors  must  send  not  later  than  March  15, 
1922,  detailed  drawings  (scale  not  under  1/20)  with 
•specifications  of  the  furnaces  to  the  Ministry.  The 
drawings  and  specifications  must  be  perfectly  lucid 
so  as  to  facilitate  the  construction  of  the  furnaces. 

Competitors  are  also  required  to  inform  the 
Ministry  where  tests  could  be  carried  out,  should 
such  a  furnace  already  exist. 

The  drawings  and  specifications  must  be  submitted 
in  a  sealed  envelope,  marked  with  a  pseudonym, 
and  the  name  and  address  of  the  competitor  must 
be  submitted  in  a  separate  similarlj^  marked 
envelope. 

Furnaces  already  described  in  the  Esthonian  or 
foreign  Press,  or  which  have  already  been  awarded 
a  prize  elsewhere,  will  not  be  taken  into  considera- 
tion. 

The  competitors  are  at  liberty  to  increase  the 
heating  power  of  the  shale  by  preliminary  drying, 
breaking,  etc.,  or  by  converting  it  into  generator  gas. 

The  drawings  and  specifications  of  apparatus 
necessary  for  preliminary  or  subsequent  processes, 
as  well  as  the  cost  and  estimates  or  working 
expenditure  of  the  complete  furnace,  must  also  be 
submitted. 

The  following  have  been  appointed  as  judges  : — 
1.  Professor  Witlieh. 


The  Composition  of  Esthonian  Oil  Shale  is  as  Follows  :- 


Moisture 
per  cent. 

Sulphur 
per  cent. 

Volatiles 
exclusive 
of  Steam. 

Coke 
per  cent. 

Ashes. 

Heating 
Powerin 
Calories. 

Specific 
Weight. 

Sort  1   

15-25 

1'5 

Two -thirds  of 

One-third  of 

25-35 

2600-4000 

1-3 

Sort  2   

20-30 

to 

the  organic 

the  organic 

25-35 

2800-3600 

to 

Sort  :{   

2.5  35 

2-2 

•components. 

components. 

30-40 

2020-2800 

1-5 

including  5-10 

per  cent  CO-, 

which  is  formed 

through  com- 

bustion of 

CaCO^ 

The  Chem  cal  Composition  of  the  Oil  Shale  is 


According  to  research 

by 

c 

per  cent. 

H 

per  cent. 

N 

per  cent. 

0 

per  cent. 

S 

per  cent. 

70-5 

7-2 

0-2 

220 

71-58 

7-4 

0-48 

1904 

1-5 

72-37-73-4 

8-31-902 

0-68 

16'72 

1  -6-2  6 

70-0 

7-9-8-4 

1-40 

18-20 

1-4-3-9 

Tire  Ministry  will  supply  oil  shale  at  half  the 
market  price  to  competitors  requiring  oil  shale  for 
tests. 

The  competition  is  open  for  the  following  types  of 
furnaces : — 

1.  Railway  locomotives. 

2.  Stationary  steam  boilers  and  locomobiles. 

3.  Central  heating. 

4.  Forges  and  for  various  metaUui  gicalpurpo.ses. 

5.  Lime  burning. 

6.  Stoves  and  fireplaces  in  dwelling  houses. 
The  prizes  for  the  above  will  be  distributed  as 

follows  : — 


First  Prize. 

Second  Prize. 

No.  of  Type. 

Marks. 

Marks. 

100,000 

50,000 

2   

72,000 

36,000 

3   

36,000 

18,000 

4   

36,000 

18,000 

5   

48,000 

24,000 

6   

18,000 

9,000 

2.  A  representative  of  the  Esthonian  Technical 

Society. 

3.  A    representative    of    the    Association  of 

Esthonian  Industrialists. 

4.  A  representative  of  the  Ministrj-  of  Trtide 

and  Industry. 

5.  A  representative  of  the  Railway  Administra- 

tion. 

6.  A  representative  of  the   State   Oil  Shale 

Industry. 

7.  A    representative    of    the    Association  oi 

Esthonian  Engineers. 

Should  the  Committee  consider  that  the  schemes- 
submitted  do  not  merit  a  prize,  the  prizes  will  not 
be  distributed. 

The  awarding  of  a  prize  does  not  m  any  way  affect 
the  rights  of  the  inventor,  nor  does  it  prevent  hi--^ 
registering  the  invention  as  a  patent. 

The  Judging  Committee  can  also  recommend  to 
the  Government  for  purchase  those  designs 
submitted  which  were  not  awarded  a  prize. 

Further  information  may  be  obtained  on  applica- 
tion to  the  Ministry  of  Trade  and  Industry,  Reval. 
Esthonia. 
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[FROM  CORRESPONDENTS  AT  HOME  AND  ABROAD.] 


NEWCASTLE-ON-TYNE. 

(By    OcK  UwX  CORKESl'OJvDENT.) 

Steel  plate.s  have  been  reduced  about  6U 
')e  rceut,  but  not  halt-a-dozen  orders  have 
^ome  to  tlie  Tyne  as  a  result.  Messrs. 
Swan  &  Huirter,  for  examijle,  report 
.;hree  orders  tor  new  tonnage  in  tlie  last 
'  welve  mouths. 

The  Armstrong-Siddeley  motor  car  at 
i"'!;795,  or  t'895  with  saloon  top,  was  a  pro- 
louneed  success  at  the  Glasgow  Motor 
j-iho'W,  no  fewer  than  six  stands  displaying 
t.  One  such  has  been  built  to  the  order 
)f  Prince  Henry. 

The    oil    tanker,   El  Crillo,   built  by 
•■Messrs.  Armstrong,    Whitworth  &  Co. 
i[;td.,  for  the  Lobito  Oil  Fields  Ltd.,  has 
ij^iad  a  succesvsful  trial  run  at  sea,  averaging 
\  lh  knots  an  hour  at  10,175  tons  dead- 
Iveighi.      Jlie  propelliug  machinery  con- 
ists  of  direct-acting,  surface-condensing 
riple-expansion  marine  engines  made  by 
he  buildei  s. 

Tlie  South  Durham  Steel  &  Iron  Co. 
.td.  have  restarted  a  large  mill  at  their 
nalleable  iron  woiks  at  Stockton,  which 
'  vill  find  employment  for  a  good  iRimber 
hf  men. 

[  There  is  a  slight  stirring  in  the  Cleve- 
t-and  iron  market  and  a  fair  enquiry  for 

'last  Coast  hematite  at  £4  15s.  per  ton, 
jvhich  i,s  not  surprising  seeing  that  this  is 

he  cheapest  in  Britain.  Finished  iron  and 
I  teel  prices  remained  stationaTv  thiough- 

iut  January. 


SU^SDERLAND. 

(B\  Our  Own  Correspondent.) 
f  Sir  Waller  Ihmcinran  made  the  welcome 
(innouncemeiit  at  the  launch  of  a  Moor 
*ine  steamer,  the  Blythmoor,  at  Messrs. 
||)oxford's  yard,  Sunderland,  last  week, 
1  hat  his  company  had  contracted  with 
i. Messrs.  Doxford'  for  six  new  steamers. 

His  fil  m  had  had  the  romance,"  he  sard, 
! '  of  having  bought  'back  eight  of  the  ships 
jliey  used  to  have  in  their  old  fleet." 
[  The  .llight    Hon.   Walter  Runciman, 
j  peaking  of  the  commercial  aspect  of  the 
>resenit  high  taxation,   said   there  had 
ever  been  a  single  big  concern  in  the 
forth  of  England  which  had  not  been  built 
}  I  ut  of  revenue  or  out  of  capital  which  wasi 
[jLself  reinvested  revenue.      Messrs.  Dox- 
'{o-rds  began  in  a  small  way  and  gi'eW  up 
)ut  of  their  savings.    His  own  firm  arose 
Ixactly  the  same  way.    They  used  up  a 
■'iige  amount  of  their  profits  and  turned 
into  capital.    Whereas  before  the  war 
I  It  was  estimated  that  there  were  about 
1:400,000,000  accumulated  and  reinvested 
I  loney     by    Britishers     in     business — 


t2iKK()0(),U0n  at  home  and  i'200,000,000 
abroad- — ^there  was  now  nothing  of  that 
kind  going  on.  The  £20U,0(i0,()()U  abroad 
made  our  g-reat  markets  there,  and  led  to 
expansion  of  commerce.  it  was  the 
surplus  of  those  millions  abroad  which  did 
more  than  anything  else  to  extend  the 
prosperity  of  shipbuilding.  All  that 
process  had  been  brought  to  an  end.  The 
£400,000,000  was  taken  up  by  the  tax 
collector. 


SHEFFIELD. 

(From  Our  Own  Correspondent.) 

Compared  with  a  year  ago  our  fuel,  pig 
iron  and  steel  prices  are  down  on  an 
average  50  per  cent.  Shi])])ing  freights 
are  down  by  30  per  cent  on  the  year  and 
by  T5  j)er  cent  compared  with  two  years 
agt).  Kailway  charges  have  been 
moderated  by  about  20  per  cent,  and  may 
possibly  be  moderated  again  within  three 
months. 

One  comi)laint  against  Sheffield, 
especially  in  regard  to  the  steel  trade,  is 
that  our  selling  prices  are  too  often  cut 
after  other  areas  have  got  the  advantage 
of  being  the  fii'st  in  the  field  at  cutting, 
and  travellers  here,  who  have  to  go  out 
seeking  business,  make  this  a  grievance 
against  their  firms.  The  fault  should  be 
noted. 

Makers  of  heavy  engineering  castings, 
etc.,  and  big  work  are  looking  forward 
h()])efully  to  the  pushing  forward  of 
several  big  engineering  schemes  in  the 
Latin- American  Republics,  Australia, 
New  Zealand,  South  Africa  and  India. 

As  regards  big  jobs,  it  is  worthy  ot 
mention  that  this  week  the  Brightside 
I'oundry  Co.  have  removed  throug'h  the 
sti'eets  of  Sheffield  to  Vickers'  works, 
nearly  a  mile  away,  a  100-ton  casting  (of 
cast  iron),  which  is  the  biggest  size 
recorded  to  have  beeir  made  in  this 
foundry  centre.  It  was  cast  just  before 
Christmas.  Probably  it  is  the  biggest 
made  in  the  country.  Once  before  the 
firm  has  done  a  100-tonner. 

Last  week  I  mentioned  the  prospect  of 
some  good  rail  orders  for  Sheffield  firms. 
These  orders  are  for  15,000  tons  of  steel 
rails,  which,  it  is  understood,  are  for  the 
Midland  Co.,  and  have  been  definitely 
promised,  although  the  orders  are  not 
l)l;iced  at  the  time  of  Avriting.  The  firms 
concerned  are  C'ammell-Lairds  and  United 
Steels,  with  particular  reference  to  Steel, 
I'eech  &  Tozers,  the  parent  firm  of  the 
latter  combination.  But  so  great  are  the 
facilities  for  this  class  of  work  that  man^- 
big  orders  would  be  required  to  make 


Sheffield  and  district — as  the  district 
comes  into  the  business  very  much  in  this 
connection — busy  again. 


BIRMINGHAM. 


(By  Our  Own  Corresi'ONDEnt.) 

The  stateme^nt  is  made  that  Messrs. 
(j.  &  R.  Thomas,  of  Hatherton  furnaces, 
Bloxwich,  are  starting  one  of  their  two 
furnaces  in  during  the  course  of  the 
week.  As  they  have  been  closed  down  for 
a  considerable  period,  this  augurs  well  for 
the  prosperity  of  a  district  that  has  sutferod 
severely  during  the  depression. 

That  there  must  be  infinitely  increased 
product  in  the  near  future  is  evident 
because  of  the  complete  absence  a,t  the 
moment  of  foreign  competition.  Indeed, 
had  there  been  any  adaptability  on  the  pari 
of  shipping  firms—sucli  adaptability  as  our 
foreign  rivals  usually  seem  sure  to 
leceive — a  prominent  liirmingham  mer- 
chant might  have  had  a  contract  for  2,000 
tons  of  English  billets  for  a  Belgian 
nuuiufacturer.  The  business  might  have 
been  sccuied  had  it  not  been  for  th<' 
excessive  sliipping  rate  demanded.  '  The 
cost  would  have  been  24s.  per  ton  from 
the  port  here  to  Antwerp,  Avheieas  the 
freight  for  similar  material  from  Antwerj) 
to  this  country  is  12s.  Gd.  As  a  matter 
of  fact,  English  steelmakers  can  now  hold 
their  own  with  their  foreign  rivals,  and 
were  not  shipping  and  railway  freight 
charges  so  high,  they  would  be  quite  well 
placed  for  doing  business. 

So  far  as  the  large  engineeriirg  con- 
cerns are  .aifected,  contracts  are  not  l)eing 
placed  with  tlie  freedom  that  is  desired, 
but  here  and  there  firms  are  receiving 
useful  commissions.  The  General 
Electric  Co.,  Witton.  Birmingham,  who 
recently  received  an  impoi  tant  order  from 
the  Birmingham  Corporation  Electric 
Supply  Committee,  have  now  received  <i 
supplementary  order,  this  being  for  rotary 
converters.  The  order  is  for  two  at 
2,000  kw.  and  two  at  500  kw..  and  the 
value  of  the  contract  is  from  £28,000  to 
£80,000. 


BARROW. 

(From  Our  Own  Correspondent.) 
It  came  as  welcome  news  that  the 
Barrow  establishmeait  of  Messrs.  Vickers 
Ijtd.  will  benefit  by  the  big  contract  for 
electric  locomotives  for  South  Africa, 
secured  bv  the  Metropolitan- Yickeis 
Electrical  Co.  Ltd.  Special  facilities  for 
dealing  with  locomotive  work — quite  an 
innovation — were  created  immediately 
after  the  armistice,  and  such  a  line  of 
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activity  was  continued  until  a  month,  ago 
when  all  the  contracts  were  completed. 
Enquiries  elicit  the  information  that  a 
considerable  amount  of  the  structural 
work  on  the  South  African  locomotives  is 
to'  he  apportioned  to  Bairow. 

The  Barrow  and  District  Association  of 
Engineers  have  followed  out  their  cus- 
tomaiy  policy  by  catering  for  apprentices 
in  their  current  seasion's  syllabus  of  lec- 
tures, and  last  week-end  there  was  a  par- 
ticularly large  attendance  of  young  men 
for  a.  paper  given  at  the  Technical  School 
by  Mv.  A.  F.  Robinson  on  "The  Electrical 
Equipment  of  a  Modern  Liner."  In  a 
geneial  reference  to  shipbuilding,  Mr. 
l{oJ)iTison  alluded  to  the  features  of  the 
Cimarder,  Scythia,  which  was  built  at 
Barrow,  and  dealt  with  generating 
machinery  and  switchboard,  machinery 
spaces,  deck  machinery,  bridge  emergency 
eiiuipment,  etc. 

Activity  in  the  West  Coas't  kematite 
pig  iron  trade  is  making-  a  tardy  improve- 
ment, but  confidence  grows  strong-er  week 
hy  week  that  more  flourishing-  times  are 
not  far  distant.  The  demand  for  low- 
pkosphorus  iron  isi  only  small.  Init  there 
Is  quite  a  sharp  demand  foi-  ferro- 
manganese,  chiefly  from  America,  at 
£14  10s.  per  ton.  The  ironmasters,  ai 
their  monthly  meeting,  decided  to  make 
no  alteration  in  the  price  of  Bessemer 
mixed  numbers,  viz..  £'5  8s.  6d.  per  ton  at 
works.  This  fact  is  refjarded  by  many  as 
still  another  reassuring  sign  for  the 
immediate  future  as  indicating-  that 
smelters  anticipate  a  biggei'  volume  of 
business.  The  steel  ti-ade  remains  quiet, 
and  with  a  fair  amount  of  foreign  metal 
in  nse  at  the  furnaces  activities  at  tke  iron 
ore  mines  throughout  the  aiea  is  on  a^ 
limited  scale. 


SOUTH  STAFFORDSHIRE  AND 
WORCESTERSHIRE. 

(From  Oik,  Own  CoKRBsroNDENT.) 

Although  orders  for  pig  iron  have  in 
some  instances  increased  in  size  and 
buyers  seem  more  prepared  to  depart  from 
the  custom  of  the  past  few  months  in  only 
buying  for  immediate  requirements,  others 
continue  tlieir  efforts  to  force  prices  down 
yet  further  and,  desi>ite  the  fact  that  pig- 
iron  makers  are  producing  at  a  loss 
already,  are  meeting  with  success.  Derby- 
shire No.  '3  has  been  worn  down  until 
to-day  it  can  be  obtained  at  85s.  per  ton, 
though  it  is  still  quoted  at  90s. 
JNorthamptonshire  foundry  has  also  fallen 
since  last  week  and  82s.  6d.,  arid  even 
80s.,  is  now  being  accepted  for  this 
material.  Sales  of  forge  iron  are  so 
insignificant  that  quotations  are  not  quite 
reliable.  For  Derbyshire  makes  77s.  Cd. 
at  furnaces  is  about  the  price,  and 
Northamptonshire  is  about  2s.  6d.  less. 

The  fight  for  the  South  Staff ordshiie 
bar  iron  trade  becomes  fiercer  each  week, 
and  the  Lancashire  makers  have  now 
brought  their  price  to  £11  10s.  for  nut 
and  bolt  qualities,  to  meel  the  move  by  the 
local  miners  reported  la,sl  week.  The  Bar 
Makers'  Association  is  closing  its  eyes  lo 
wiial  is  going  on,  and  sliil  maintains  Ihc 
standard  of  £16  for  mai'kcd  bars  and  £];5 
fur  unmarked  qualities. 


Makers  of  iron-tube  strip  are  oifering 
concessions  on  the  official  basis  of  £18  10s. 
Steel-tube  strip,  however,  is  obtainable  at 
£10  10s.,  and  naturally  is  favoured  where 
applicable.  Busijiess  in  the  galvanised 
sheet  trade  continues  to  fall  oif  and  prices 
are  weakening.  Twenty-four  gaiige 
galvanised  corrugated  sheets  now  stand  at 
£10  to  £16  10s.  f.o.b. 

This  district  is  in  a  worse  position  than 
some  months  ago  owing  to  the  fact  that 
steel  rerolling-  generally  has  become  un- 
profitable. In  the  autumn,  when  the 
large  steelworks  would  not  look  at  pre- 
vailing prices,  many  local  ironwoiks  were 
able  to  roll  steel  bars  from  foreign  billets, 
for  a  time  capturing  nearly  all  the  bai 
business  of  the  country.  The  large  steel- 
works pr.iducing  from  raw  material  have 
now  recajitured  this  business,  at  prices 
quite  unattractive  to  local  rerollers. 

Iron  and  steel  masters  in  the  Black 
Country  who  had  expected  an  early 
advance  in  the  prices  of  steel  and  half 
products  have  been  disappointed.  Indeed, 
com;petition  is  so  imiKiiring  the  official 
}/rices  for  steel  plates  and  sections  that 
action  by  the  associated  makers  is  thought 
to  be  imminent.  Billets  are  steadier  again, 
and  quotations  range  from  £7  10s.  to  £8. 
Steel  hoops  are  now  (iuoted  £12  10s.  al 
works,  angles  £10,  tees  £11,  joists 
i'lO  10s.,  boiler  plates  £14  10s.,  delivered 
in  this  district. 

There  is  a  better  prospect  of  support 
from  the  rolling  stock  industiy  fofr  the  iron 
and  steelmakers'  of  this  district.  A  few 
orders  for  steel  have  been  given  out  by 
makers,  who  have  banked  a  certain  amount 
of  business  lately,  and  hopes  are  centred 
on  a  number  of  tenders  that  have  gone  in 
for  contracts  which  are  pending. 


WEST  RIDING  OF  YORKSHIRE. 

(FiiOM  Our  Own  CoRKEsroNDENT.) 

January  has  passed  with  little  tangible 
evidence  of  a  revival  of  trade  so  far  as 
the  West  Riding  is  concerned.  Here  and 
there  engineering  firms  repoi't  more  busi- 
ness booked  since  the  piesent  year  came 
in  than  for  some  niontiis  past,  but  even 
then  this  does  not  anumnt  to  much. 

The  makers  of  textile  machinery  and 
those  engaged  on  plant  for  textile 
machinery  builders  appear  to  be  as  well 
off  for  oiders  as  any  section  of  the  engi- 
neering- trades.  Full  employment  has  been 
kept  uj)  for  some  months,  and  if  order 
books  are  not  quite  so  full  at  the  moment 
there  is  no  need  for  immediate  anxiety. 
The  makers  of  gas,  oil  and  petrol  engines 
alvSO  seem  to  be  doing  latbei  more  busi- 
ness, the  Eastern  markets  having  opened 
out  rather  better  of  late.  There  is  still 
room  for  many  nioie  orders. 

Machine  tool  jnakeis  apeiir  to  be  tbe 
)nost  glum.  Generally,  work  in  liand  i>< 
of  a  special  character,  existing  stocks  and 
second-band  machine  tools  no  doubt  filling 
the  little  demand  there  is  for  standard 
tools.  It  is  interesting  to  note  that  many 
of  the  .machine  tool  makers  lean  to  tin- 
view  that  considerably  moie  attention 
will  have  to  be  paid  to  tbe  "  sptjcial 
machine  if  business  is  to  be  secured  in  1l)>' 
near  future.     The  slacknes'^  of  the  --liip- 


yards  has  for  some  time  been  reflected  in 
the  jjoor  demand  for  tlie  heavy  type  of 
shi])yard  plant.  Orders  foi  railway  wheel 
lathes  are  iej)!)rted  l)y  some  of  the  largei- 
firms,  which  gives  one  hope  that  the  rail- 
way companies  are  making  a  move  at  last. 
The  ordei  recently  placed  with  Dean, 
Smith  &  Orace  (1920)  Ltd..  Keighley,  by 
the  Indian  State  Railways  for  16  lathe^ 
of  various  sizes  is,  no  doubt,  one  of  the 
best  orders  received  by  the  nuichine  tool 
makers  in  this  district  for  some  months 
past. 

In  connection  with  the  electrification 
scdieme  in  hand  at  the  Caledonia  Wire 
Works  of  Fiederic  Smith  &  Co.  Ltd.. 
Halifax,  two  motors  of  420  and  •  150 
B.H.R  were  recently  started  up.  These 
are  of  the  British  Thomson-Houston  Co. 
Ltd.  manufacture. 


BRISTOL. 

(From  Oi  u  Owx  Corrkspondext.) 

It  is  encouraging  to  note  that  some 
firms  have  received  large  contracts,  and 
although  they  are  not  in  the  immediate 
vicinity  of  Bristol,  it  is  realised  that  they 
may  give  some  stimulus  to  local  industry, 
and  that  some  of  the  work  may  come  |:o 
this  neighbourhood.  Most  firms  are  not 
very  busy  at  j)resent,  but  the  signs  remain 
promising,  and  the  export  trade  is  slowly 
on  the  move.  One  firm  has  picked  up  an 
order  for  Bulgaria  for  printing  machinery. 
Shiprepairing  at  Avonmouth  has  been 
more  brisk  of  late,  and  it  is  hoped  that  it 
will  continue  to  be  so. 

The  Bristol  Gas  Co.    have    decided  to 
charge  for  gas  by  the  therm  instead  of  by 
the  cubic  foot.    It  was  thought  by  some 
that  the  new  method  «  ould  mean  a  higher 
chaige,  whereas  the  company  have  reduced 
their  charge  froan  4s.  6d.  per  1,000  cubic; 
feet  tO'  4s.  2d.,  and  have  no  idea  of  in- i 
cieasing;  rathei,  they  are  hoping  to  make  | 
a  further  reduction  as  economic  conditions 
allow.      There  will  be  no  change  in  thci 
meter,  the  dials  will  remain  as  they  are,, 
showing  cubic  feet  measurements.    It  will 
be  the  duty  of  gas  companies  to  conveit 
the  cubic  feet  into  therms,  and  to  show 
on  the  consumer's  bill  how  it  is  done,  and 
the  total  of  the  ccnsum])tion .       If  the 
meter,  the  dials  will  lemain  as  they  are, 
is    the   quarter's   consumiition    and  the 
guaranteed   minimum   per  cubic   foot  i.s 
47o  British  thermal  units,  the  total  heat 
units   will   be  9,500,00(1.     And   as  the 
Iherm    equals    100,000     British  thernial 
units,  the  numbers  of  tbeinis  repiesented 
by  20,000  cubic  feet  of  gas  will  be  95,  and 
tluit  will  be  the  figure  foi  which  the  con- 
sumer  must    pay.      The    consumer  will 
know  exactly  what  he  is  getting  for  his 
nioney  because  the  supply  will  be  of  a 
guaranteed  niinimuni   beat,  and  in  eai  li 
therm  (ht^  I'on^-unicr  will  get  full  vahi' 
he  will,  and  always  must,  leceive  10(1,1 'ii 
Jirilisb  thermal  units  ])er  therm  wliatev.  i 
the  guaranteed  local  minimum  may  be. 

Tbeie  was  an  important  gatheiing  n 
Jirisiol  ii'cently  of  representalivev  i 
West  of  Kngland  Chambers  of  Comnifict 
and  the  Bristol  Docks  Conimitte,  wboA\ci' 
mtcitained  by  tbe  Biisttd  Tncorporal.'i 
('banibiM  of  Commerce  and  Ship])ing  ti 
luncheon,  tollowed  by  a  confereiu-e  •[ 
wbich  united  action  was  discussed,  and  i 
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was  ao-reed  that  conferences  of  West  of 
Eno-land  Chambers  of  Commerce  shall  be 
held  as  required  for  the  discussion  of 
matters  relating'  to'  West  of  England 
trade.  One  speaker  thought  that  the  big-- 
.gest  (iuestion  to  be  dealt  with  at  present 
was  a  waterway  connection  betweeii 
Bristol  and  the  Midlands.  If-  that  were 
doare  every  snrall  port  aird  town  between 
those  points  would  be  benefited  and  com- 
merce would  flow  \\p  and  down.  It  wai* 
mentioned  that  within  the  distributing  area 
of  Bristol  was  a  population  of  10  million 
of  people — 25  per  cent  of  the  total  of  the 
oountr^^ — and  an  appeal  was  made  to  every 
exporter'  and  inrpoi'tei"  to  send  and  I'eceiv© 
their  goods  throirgii  Bristol.  Althougln 
their  inrports  were  coirsider'able  they  were 
still  a  loirg-  way  behiird  25  per-  cent  of  the 
population  of  the  country.  It  was  felt 
that  it  would  be  sbowrr  to  the  advantage 
of  trader's  to^  do  so. 


GLASGOW  AND  DISTRICT. 

(From  Ottr.  Own  CbRRBSPONDENT.) 

Although  the  demand  for  steel  shows 
little  sign  of  expairsion,  the  variorrs 
Lanarkshire  wor'ks  are  gradually  opening 
up,  especially  the  rolling  mills. 

The  feelinsr  among-  owners  is  that  trade 
will  gradually  developi  as  the  year  goes 
on,  aird  that  the  tirrre  has  irow  arrived 
wherr  air  attempt  should  be  made  to  get. 
the  works  iirto  proper  order.  As  already 
indicated,  the  Lanarkshire  Steel  Co.  Ltd. 
have  given  a  gwd  lead  by  reopening  tlreii' 
Motherwell  Works  after  being  closed 
down  for  12  months. 

A  big-  gang*  of  labourers  are  birsily  en- 
gaged getting  the  place  into  shape.  Cost 
of  production  is  gradrrally  corrring-  down, 
and  in  one  works  the  wages  are  only  60 
per  cent  over  pre-war,  so  that  there  is 
some  grorurds  foa'  the  liclief  that  tlie  sta"'e 
has  irow  been  reached  when  prices  Avill  be 
on  a  competitive  basis  with  Continental 
makers.  Export  trade  is  still  very  back- 
ward, but  with  irrore  favourable  freight 
(har^'es  and  overseas  buyers  starting-  to 
nibble,  as  T  am  told  they  are  doing,  ii 
should  not  be  long  ere  trade  opens  up. 
Meantime,  sales  are  frequently  carried 
out  at  less  than  the  official  nuotations, 
which  stand  at  £10  for  ship  plates.  £14 
for  boiler  plates,  and  sectiorrs  £9  15s. 
delivered  Glasgow  stations.  Price?,  of 
Scotch  pig  iron  have  eased  to  the  extent 
of  7s.  fid.  per  ton  for  all  nualities,  which 
should  help  to  stinrulate  business.  The 
export  ]Mioe  of  Wo.  1  foundn"  iion  is 
£5  12s.  T)d.  per  ton. 

Machine  tool  makers  report  improving 
conditions,  aird  more  plant  for  develop- 
ment of  machine  shops  is  being  enquired 
for.  There  is,  however,  still  a  rough  road 
to  travel  before  the  trade  gets  back  to 
normal,  and  much  accumulated  stock  to 
get  rid  of  before  the  condition  of  unem- 
ployment improves.  Greenock  shipbuild- 
ing interests  have  been  improved  bv  a 
contract  for  a  new  Lamimrt  &  Holt  liner 
booked  by  Messrs.  Scott  &  Ho.  Tlie  vessel 
is  a  tTvin -screw  st<'nmer  400  ft.  long-  Ir^' 
53  ft.  broad  and  32  ft.  deep,  and  wiIT*^ 
embody  new  engine  -features  in  a  set  of 


Scott-Still  engines,  representing  the  latest 
metliod  of  propulsion  on  a  new  principle, 
/.('.,  an  ingenioris  combination  of  oil  and 
steam,  successful  experiments  with  which 
w'ei'e  carried  out  during  May  last  year. 
A  mammoth  rairge  finder  has  been  built 
by  Messrs  BarT  &  Stroud  Ltd.,  of  Glas- 
gow, capable  of  accurately  judging  the 
distance  of  any  object  ujr  to  22  miles,  and 
will  be  used  for  coiastal  defence. 

The  tube,  which  is  a  100  ft.  long,  is 
mounted  oir  a  carriage  swinging-  round  on 
a  circular  ti-uck,  in  the  same  way  as  a 
railway  turntable.  In  the  centre  of  the 
tube  is  a  control  chamber  containing  in- 
tricate adjusting  machinery  which  is 
worked  by  the  obser-ver's,  and  by  means 
of  reflectors  at  the  end  of  the  tube  they 
can  see  thiough  an  eyepiece  the  distant 
object. 


CARDIFF. 


(From  Our  Own  Corrbspontdent.) 

Although  South  Wales  is  so  justly 
famous  for  its  coal  and  practically  lives  by 
it,  it  is  a  strange  fact  that  there  is  prac- 
tically no  iron  ore  raised  for  use  in  tlie 
local  smeltirrg  works,  although  they  are 
many  and  have  a  large  output.  It  is  not 
that  the  ore  is  not  present,  but  a  habit 
seems  toi  have  grown  u])  to  import  iron  ore 
from  Spain  for  the  local  blast  furnaces. 

Dealing  with  the  subject  recently,  Mr. 
R.  W.  Atkinson,  B.Sc,  F.I.C.,  in  a  paper 
to'  the  South  Wales  Institute  of  Engineers, 
put  the  quantity  of  iron  ore  present  in 
South  Wales  at  4,250,000  tons  per  square 
mile,  or  about  1,000,000  tons  of  metallic 
iron  to  the  square  mile.  At  present  the 
only  iron  ore  mine  worked  in  Wales  is  at 
Llanharry,  although  others  have  been 
worked  at  Garth,  Mwyndy  and  Tiecastle. 
It  is  an  interesting  fai-t  that  borings  are 
now  being  made  to  explore  the  Soutli 
Wales  orcfield,  wltich  is  an  exttnsive  one, 
with  a  view  to  developing  the  iron  ore 
deposits. 

As  was  indicated  some  time  ago  the 
recent  ascertainment  of  the  price  of  the 
steel  bar  shows  a  further  reduction,  the 
inesent  price  being-  £7  9s.  lOld.  as  acainst 
£8  7s.,  whilst  a  year  ago  when  the  sliding 
scale  came  into  operation  it  stood  at 
£20  18s.  0]d. 

If  wages  are  paid  according-  to  this,  the 
latest  ascertainment,  it  will  mean  that 
from  February  4  the  wasres  of  manv 
skilled  workers  in  the  tin  plate  and  steel 
trade  will  be  lowpr  than  that  of  the  mpii 
employied  on  public  relief  work.  At  the 
last  ascertainment  negctiations  were 
entered  into  and  the  workers  were  granted 
various  concessions  to  bring  their  wages 
into  line  somewhat  with  the  cost  of  living. 

Cardiff  Citv  tramway  system  has  always 
been  un  to  date,  and  it  is  interesting  to 
note  tliat  for  some  time  p^^st  the 
"  Sorbutis  "  system  of  electric  welding  has 
been  in  use  for  hardeTiirfg  and  building  up 
worn  rail  heads.  This  has  proved  so 
satisfactory  that  the  trmnwavs  com- 
mittpe  have  ordered  a.  secoTid  plant  for  use 
on  thp-  system.  Extensions  a1«o  a'''e  to 
take  rvlacp  at  the  gpncrntincr  station,  IVew- 
oort  Road,  where  thf  Imiler  bouse  is  to  be 
increased  bv  the  addition  of  thre-e  water- 


tube  boilers  at  an  estimated  cost  of 
£59,-300,  including  accessories  and  build- 
ing work. 

The  Soirth  Wales  Institute  of  Engineers 
at  their  annual  meeting  elected  Mr  .David 
E.  Roberts,  M.InstC.E.,  of  Cardiff,  to 
the  presidential  chair.  Mr.  Roberts  is  a 
consulting  engineer  of  world-wide  practice, 
specialising  in  steelworks  and  blast 
furnaces. 


UNITED  STATES  OF  AMERICA. 

(From  Our  Own  Correspondent.) 

Doubting  Thomases  have  appeared  in 
the  ranks  of  the  engineers  connected  with 
the  super-power  survey  recently  completed 
by  the  Government.  C)ne  of  them  has  taken 
the  position  that  capital  to  the  necessary 
minimum  cannot  be  secured  because  of  the 
red  tape  created  by  the  numerous  state' 
and  the  antagonism  of  the  regulatory 
state  bodies.  He  also  points  to  the  fact 
that  recent  rulings  of  state  commissions 
in  some  of  the  states  concerired  have 
placed  the  rate  of  return  on  investments 
in  such  undertakings  at  not  more  than 
eiglrt  per  icent,  which  is  considered  by 
investment  houses  too  low  to  attract  new 
capital. 

Writing  on  the  super-power  proposals  in 
their  relation  to  the  textile  industry, 
George  H.  Perkins,  a  consulting 
engineer,  of  Boston,  points  out  that  within 
the  propased  area  there  are  no  less  than 
18,000  textile  mills  and  establishments 
re{|uiring  an  aggregate  of  nearly 
2,000.000  h.p..  and  that  of  this  total  aborit 
500,000  h.]>.  is  now  supplied  and  pur- 
chased from  public  utility  plants,  while 
about  500,000  h.p.  additional  is  operated 
by  electric  motors  supplied  by  current 
g-enerated  within  the  establishments.  In 
short,  the  textile  mills  of  the  supei;-power 
zone  are  already  50  per  cent  electrified, 
which  fact  is  of  the  utmost  importance  to 
the  proposed  super-power  ]>lan  as  well  as 
to  the  industi-v-.  In  compar'ison  with  all 
other  industrial  groups,  such  as  chemicals, 
iron  and  steel,  paper,  food  products,  etc., 
the  textile  mills  rank  as  the  largest  con- 
sumers of  power  in  an  aggregate  for  all 
industries  of  9,000,000  h.p. 


The  Appropriations  Committee  of  Con- 
gress Irps  refused  to  provide  th*^  1,935.000 
dols.  asked  by  the  Post  Office  Department 
to  enable  it  to  continue  the  air  mail 
service.  The  reason  given  bv  the  chairman 
of  the  committee  was  that  the  service  was 
too  costly  and  not  efficient. 


IN'otwithstanding  hard  times  a  new  high 
record  for  annual  retail  sales  of  cars, 
trucks  and  tractors  was  set  in  1921  bv  the 
Ford  Co.  The  total  was  1.093,000,  being 
104,213  more  than  the  sales  during  the 
previous  year.  The  year  closed  with 
unfilled  orders  to  the  number  of  38,2(50. 


The  one  pessimistic  note  in  connection 
with  the  recent  automobile  ^ho^  in  T^Tew 
York  was  struck  by  Arthur  H.  Marsh,  an 
aufliority  on  economics.  He  tcld  a  meet- 
ing of  tbp  Sf^f^ietv  of  Autoniotive 
Engineers  that  mjllioris  of  woi-kers  in  th» 
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United  States  are  iiot^  producing  auythiiii' 
at  present  because  tlie3-  are  unwilling  to 
produce  goods  on  conditions  wliich  the 
world  can  meet,  consequently  wage 
slirinkages  amounting'  to  billions  of  dollars 
have  been  encountered  by  other  workers 
in  many  industries,  so  that  demand  for 
automobiles  is  not  sufficient  to  keep  the 
industiy  operating  at  full  capacity. 


CANADA. 

(RkI'TKK's   ENCilNEKRING  SeRVICK.) 

AWvijai  Power  DKVREOPiiENT  in  Neav- 
EOUiVDLAND. — The  Newfoundland  (xoveiii- 
ment  is  negotiating  with  Messrs.  Arni- 
stiong,  Whitworth  and  the  Redd  New- 
toundland  l?ailway  Co.  with  regard  to  the 
pioject  for  a  water  ])Ower  deA-elopment 
lotalling  235,000  h.p.  on  the  West  Coast 
of  Newfoundland.  This  would  be  utilised 
for  the  esetablishment  of  a  paper  mill 
with  a  capacity  of  400  tons  of  newsprint 
daily,  a  factory  for  smelting  aluminium 
with  a  capacity  of  15,000  tons  yearly,  and 
other  indiistiies.  The  associated  coni- 
panies  have  asked  that  the  Government 
guarantees  the  interest  on  £4,000,000  at 
six  per  cent  with  a  sinking'  fund  of  one 
per  cent  for  37  years.  If  the  companies 
and  tlie  Government  reach  an  agreement  it 
is  expected  that  a  session  of  the  Legisla- 
ture to  deal  with  the  matter  will  be  called 
in  a  few  days. 


AUSTRALIA. 

(Reuter's  Engineering  Service.) 
Wireless  Service.  —  The  Federal 
Parliamentary  Committee  is  still  sitting- 
taking  evidence  with  regard  to  the 
p:oposed  wireless  agreement.  One  witness 
declared  that  the  adoption  of  the  agree- 
ment would  practically  give  the  Amal- 
gamated Wireless  Co.  a  monopoly  of  the 
wireless  service  in  Australia. 


Railless  Trolley  Omnibuses.  —  A 
measure  styled  the  "  Melhourne  and 
Metropolitan  Tramways  Bill  "  has  been 
agreed  to  by  the  Victorian  House  of 
Assembly.  It  authorises  the  Tramways 
Boaid  to  provide  and  operate  electric  rail- 
less  trolley  omnibuses  in  siiburtan  dis- 
ti'icts  where  the  population  doies  not 
justify  the  laying  dowm  of  rails.  The 
scheme  is  described  as  a  temporary  expe- 
dient, and  hasi  evoked  considerable  opposi- 
tion in  some  quarters.  The  municipal 
councils  are  paiticular'ly  concerned,  in 
view  of  the  effect  of  the  omnibuses  on  the 
roads,  though  provision  is  niade  in  the 
Bill  for  the  Tramways  Board  to  pay  cer- 
tain contributions  for  the  maintenance 
of  the  roads  along  which  the  services 
would  be  conducted.  The  Premiei  said 
that  the  estimated  co«t  of  a  car  to  seat  28 
passenQ'ers  wasi  £2,900.  In  many  circles 
in  Melbourne  it  is  contended  that  it  would 
be  more  advantageous  to  instal  a  service 
of  motor  O'mnibuses  in  jireference  to  the 
railless  trams.  It  is  claimed  for  the 
oetrol-di  iven  vehicle  that  its  TTiltial  cost  is 
lower  than  that  of  the  trolley  omnibus, 
and  that  it  can  readily  be  diverted  in  any 
emergency.  It  may  be  mentioned  that 
some  years  ago,  piior  to  the  war,  motor 
omnibuses  were  introduced  in  Melbo^xrne. 


and  raJi  tor  some  time,  but  eventually  the 
comj^anies  concerned  went  out  of  business 
and  their  vehicles  disappeaied  frou)  the 
streets.  Latterly  a  seivice  on  a  small 
scale  has  been  conducted  along  a  portion 
of  the  watei-  front  wheie  there  are  no 
riding  tju  ilities  for  persons  visiting  the 
wharves  oUier  tlian  the  one-horse 
"  growler." 


INDIA. 

(Reuter's  Engineering  Service.) 
Railway  Si  rvey. — The  Railway  Board 
lias  sanctioned  a  detailed  survey  being 
carried  out  by  the  agency  of  the  Bengal 
Nagpur  Railway  Co.  foi-  branch  lines  on 
5  ft.  (3  in.  gauge  of  the  South  Karanpura 
Entrance  Railway  round  the  Karanpura 
(loalheld,  a  total  distance  of  about  20 
miles.  Tutuconin  Harbour:  The  Tutuco- 
rin  Harbour  scheme  is  under  the  .serious 
consideration  of  the  Madras  Goveinment. 
Several  new  counecting-  railway  lines  are 
in  contemplation.  The  project  of  the 
Rameshwaren  Canal  for'  the  passage  of 
ships  is  a  part  of  the  scheme.  Sutlej 
Valley  project:  The  Secretary  of  State 
has  given  his  final  sanction  to  the  Sutlej 
Valley  project,  and  the  several  works  con- 
nected with  it  will  be  commenced  shortly. 
Machinery  required  :  The  Bangiya  Bayan 
Silpa  Ltd.,  capital  one  lakh,  25,  Court 
House  Stieet,  Dacca,  will  reauire  yarn 
manufacturing  machinery.  The  Bengal 
Foundry  Works  Ltd.,  capital  one  lakh, 
14/1,  Mir  Jafar  Lane,  Calcutta,  will  re- 
(juire  ctitlery  machinery. 


SOUTH  AFRICA. 

(Reuter's  Engineering  Service.) 

Wireless  Telegraphy. — The  Marconi 
Co.  has  offered  to  equi])  South  Africa  with 
an  efficient  long-range  wireless  service 
within  18  months,  and  to  run  the  station 
when  com)>leted.  The  coniDany  imder- 
takes  tlniit  its  expenditure  on  the  proposed 
station  shall  not  be  less  than  £400.000, 
exclusive  of  dutv  and  sites.  Alternatively 
the  company  offers  to  build  and  conduct 
stations  on  joint  account  with  the  South 
African  Government. 


NEW  ZEALAND. 

(Reuter's  En(;ineering  Service.) 

Contract  for  Great  Britain. — Asked 
in  the  House  of  Representatives  recently 
if  a  contiact  had  been  given  for  hydro- 
electrical  supplies  to  a  British  firm,  not- 
withstanding a  tender  from  a  New  Zea- 
land company  handling  American 
machinery  for  £14,000  less,  Mr.  Massey, 
the  Prime  Minister,  replied  that  the  differ- 
ence was  £13,000  which  would  be  leduced 
bv  the  Preference  Tariff  to  £7,000.  The 
'Cabinet,  he  added,  had  decided  to  take 
British  machinery  manufactured  by 
British  workmen.  This  would  be  the  first 
head  works  installation  in  the  Dominions 
of  extensive  hydro  -  electrical  undei- 
takings. 

FRANCE. 

(Reuter's  Engineerinc;  Sehvice.) 

FljEN'CM  Iron  and  Steel  Makket. — 
Business  on  the  iron  and  steel  market  has 
i)een  (piiet  during  the  past  week,  but  the 


pessimism  of  the  previous  week  ha> 
vanished.  Manufacturers  are  undoubtedh 
more  confident,  and  the  general  opinion  is 
that  1922  will  prove  a  better  year  than 
1921.  The  discussions  initiated  at  the 
meeting  held  on  Januaiy  18  and  19  rela- 
tive to  a  Franco-Belgian  agreement  and  ;i 
British  -  French  -  Belgian  -  Luxemburg 
ejitente,  says  the  Joiirnee  Industrielle, 
have  not  yet  come  to  an  end,  which  may 
be  inteipreted  as  a  hopeful  sign.  Tlieri- 
is  no  question  for  the  moment,  says  the 
journal,  of  inviting  the  Germans  to  form 
part  of  an  international  entente.  The 
possible  danger,  however,  must  be  recog- 
nised of  an  agieenrent  which  leaves  out 
the  producers,  the  best  equipped  and, 
owing  to  their  low  rate  of  exchange,  the 
most  advantag-eously  situated,  and 
nreasuresi  are  said  to  have  been  taken  to 
prevent  the  German  marrufacturers  leai)- 
irrg  a  fresh  benefit  from  the  union  of  tbeii 
( ompetitors. 


A  New  French  Gln. — For  the  past  two; 
years  experiments  have  been  made  with  a| 
new  g'un,  invented  by  a  French  officer, 
Lieutena,nt  Delamare-Maze,  who  claims  to 
have  contiived  a  o'rrn  without  a  recoil,  ami 
capable  of  projecting  a  shell  travelling  at 
double  the  present  speed.    These  experi- 
ments have  for  the  most  part  taken  place' 
in  Belgium,  and  further  trials  are  to  be 
held  at  Ijiege  oir  February  G  or  7.  Experi- 
ments with  the  guir  carried  out  in  October' 
proved  that   the  invention   was  of  great 
interest,  and  the  coming  trials  are  to  be 
officially  registered  by  the  Belgian  Govern- 
ment,  the  owner  of  the  Belgian  licence 
for  the  patent.    French  artillei'v  experts 
will  be  present  at  the  trials.  Lieutenant 
Delamare-Maze  claims  that  his  invention 
may  be  applied  equally  well  to  cannon,' 
machine  guns  and  rifles,  the  result  being 
to  abolish   the  recoil  and   to  double  the 
speed  of  the  projectile.    Thus,  with  a  TdI 
field  gun,  it  should  be  possible  to  fire  at  an 
initial  speed  of  1,000  metres  instead  ct 
530  metres.     The  trials  in  October  gave  ail 
speed  of  only  850  metres.    M.  Delamare- 
Maz^^  points  out  that    if   the   recoil  ii 
abolished,  it  will  be  possible  to  build  guni 
as  nowerfiil  as  those  in  existence,  and  only 
a  third  of  their  weight. 


ITALY.  4 

(By  Our  Own  Correspondent.) 
The  majority  of  firms  have  been  coni' 
pelled  to  reduce  working  hours  during 
January  on  account  of  the  limited  sunpl^ 
of  electricity,  due  to  the  long  iieriod  oi 
dry  weather.  Marry  attemnts  have  beei 
made  to  sirbstitute  another-  drivirrff  power 
but  in  all  cases  this  was  found  to  bp 
expensive.  At  a  meeting  held  in  Milari 
the  workpeoples'  r'epresentatives  state( 
they  were  of  the  opinion  that  employer 
were  using  the  scarcity  of  electi'icity  ai 
an  excuse  for  dismissing  more  and  mor»' 
workpeople.  Avith  the  intention  of  le 
enoap'ing  t-hem  at  a  later  date  at  reduced 
salaries. 

There  has  also  been  a  great  deal  o 
unrest  amongst  the  workpeople  at  the  Ilv: 
Ironworks,  where  a  further  400  or^eva 
fives  have  been  dismissed.  To  reliev, 
the  situation  the  Government  offered 
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eonlract,  but  tliisi  was  refused  by  the 
diiectois  of  the  works.  At  an  extra- 
ordinai'y  meeting'  of  the  shareholders  of 
the  Ilva  Ironwoiksi  an  arrangement  was 
made  whereby  the  liquidation  of  the  finn 
will  be  avoided. 

Subsidies  w^ere  paid  toi  the  woiknien 
during-  the  reduction  or  stoppage  of  work 
caused  by  the  shortage  of  electricity. 
These  were  at  the  rate  of  1.25  lire  per  day 
when  the  salary  earned  was  4.0U0,  2.80  lire 
per  day  when  the  salary  was  8  lire,  and 
3.75  lire  when  the  salary  was  8  lire  and 
over.  A  claim  for  doubling  these  subsidies 
was  bro'Ugbt  forward  by  the  workpeople  in 
view  of  the  prolong"ed  stoppag'e. 

It  has  been  decided  that  the  taxes  on 
motor  vehicles  and  motor  boats  will  be 
reduced  and  graded.  All  vehicles  and 
boats  driven  by  motors  made  in  Italy  will 
be  exempt  from  taxes,  also  the  motor 
lorries  the  wheels  of  which  are  fitted  witli 
pneumatic  tyres.  On  motor  cycles  of 
1  h.p.  to  10  h.p.  the  tax  this  year  will 
be  from  54  lire  to  190  lire,  on  10  h.p.  to- 
20  h.p.  250  lire  to  798  lire,  motor  cars 
of  5  h.p.  153  lire,  10  h.p.  290  lire,  15  h.p. 
503  lire,  20  h.n.  790  lire,  30  h.p.  1,590 
lire.  40  h.p.  2,690  lire,  50  h.p.  4,000  lire, 
and  100  h.p.  15.590  lire.  For  public 
motor-  (^ars  this  tax  has  been  slig-htly 
reduced. 


GERMANY. 

(Reuter's  Engineering  Servic^k.  < 

The  British  Warships  Sold  to 
Germany. — The  Acht  Uhr  Abendhlatt 
states  that  the  first  of  the  old  British 
battleships  bought  from  the  Britisli 
Admiralty  by  a  German  coneeni  for  break- 
up purposes  have  arrived.  Of  the  total 
of  180,000  tons,  120.000  tons  will  be 
broken  up  in  the  Wilhelmsha,ven,  "War- 
nemuendo  and  Kiel  yards  and  the 
remainder  in  the  purchasers'  own  yards. 

The  paper  also  states  that  Krupps,  of 
Essen,  are  neg'otiating  with  the  French 
Admiralty  with  a  view  to  the  purchase  of 
French  warships  to  be  broken  up  in  the 
Germania  yard  at  Kiel. 


SWEDEN. 

(Reuter's  Engineering  Service.) 
Locomotives  for  Russia. — A  message 
from  Landskrona  reports  that  the  first 
batch  of  Swedish  locomotives  for  Soviet 
Russia  sent  via  Tiandskrona  and  Reval 
has  now  arrived  at  Petrograd,  and  the 
locomotives  have  been  put  into  operation 
immediately.  Clonsignments  of  locomo- 
tives are  expected  to  be  continued  by  the 
ex-Gennan  coast  guard  steamer  Odin  dur- 
inpf  the  greater  part  of  the  year. 


Drastic  Reductions  in  Wages. — 
Folkets  Daghlad  says  that  the  electric! 
company  Aktiebolag-et  luth  and  Rosen  in- 
tends to  reduce  the  wages  of  its  employees 
by  22  per  cent  on  and  from  January  31. 
The  reduced  wages  will  be  still  further 
cut  down  by  22  per  cent  on  March  28. 


Locomotives  for  Russia.  —  Da  gens 
Nyheter  learns  that  Aktiebolaget  Nyd- 
quist  och  Holm,  Trollhaettan,  has  made 
an  agreement  with  the  Waterfalls  Board 


by  which  the  coniirany  obtaiirs  permission 
toi  construct  a  new  quay  at  Aakersjoe, 
thus  providing-  for  the  direct  transport  of 
locomotives  built  at  the  company's  work- 
shops to'  Russia. 


DENMARK. 

(Reuter's  Engineering  Service.) 
NeiW     Sewers     at     Copenhagen.  — 
Authority  is  being  sought  for  the  expen- 
dituie    of    aborit   Kr.3,000,000   on  new 
sewers  at  Copenhagen. 


SPAIN. 

(Reuter's  Engineering  Service.) 

establishmeivt  of  asphalt  works  .at 
AIadrid. — The  San  Sebastian  reinforced 
conj  pressed  asbpbalt  paving  coircern, 
which  utilises  asphalt  from  the  Travers 
mines  (canton  of  Neuchatel,  Switzerland), 
has  acquired  a  large  piece  of  ground  near 
Madrid  for  the  purpose  of  erecting  new 
works.  From  these  works  it  is  intended 
to  sujrply  llie  interior,  leaving-  the  San 
Sebastion  wwks  to'  serve  the  coast  by  the 
sea. 


New  Spanish  Blast  Furnaces. — Tlie 
([uestion  is  under  consideration,  it  appears, 
of  starting  the  Sagunto  blast  furnaces 
(Altos  Homos  de  Sag-unto)  at  Valencia 
in  the  course  of  the  next  few  months. 
The  equipment  of  these  furnaces,  it  is 
said,  is  admirable. 


Iron  Ore  Industry. — Anxiety  is 
being  caused  at  Bilbao  by  the  attitude  of 
a  section  of  miners  who  refuse  to  accept 
the  new  regulations  concerning  hours  of 
wor-l{  and  reductions  in  wages. 


Shipments  of  Iron  Ore  from  Morocco. 
— Two  Geiman  boats  have  arrived  at 
Melilla  to  load  a  cargo  of  iron  ore.  This 
is  the  first  shipment  since  the  militaiy 
disaster  last  July. 


GZEGHO-SLOVAKIA. 

(Reuter's  Engineering  Service.) 

Electrification  Plans. — The  plans  for 
the  electrification  of  Czecho-Slovakia  ex- 
tend over  a  period  of  20  years  at  an 
aggregate  expenditure  of  3i  milliards 
kroner.  It  isi  estimated  that  the  saving 
in  coal  will  amount  to  120,000  wagon 
loads  ]ier  annum.  First  of  all  the  railway 
lines  converaing-  upon  Prague  are  to  be 
electrified  within  a  radius  of  30  English 
miles  in  order  to  avoid  the  transport  of 
coal  to  the  capital. 

New  Express  Engines. — In  the  second 
half  of  1921  the  Bohemian-Moravian 
Eng-ine  Works  delivered  20  new  express 
locomotives,  an  equal  number  b  eing  still 
in  hand.  The  speed  attained  bv  these 
eno-ines  on  the  level  is  about  65  English 
miles  an  hour. 


Contributions,  correspondence,  and  suggestions  will 
be  welcomed,  our  desire  being  to  encourage  a 
closer  association  between  our  readers  and  our- 
selves,—THE  EDITOR. 


TRADE  PROSPECTS. 


A  number  of  colliery  employees  of  the 
Pearson  &  Knowles  Iron  Co.  Ltd.  were 
addressed  recently  by  Sir  W.  Peter 
Rylands  on  the  prospects  of  trade  improve- 
ment. He  pointed  out  that  although 
miners  were  working-  short  time  they  were 
at  least  more  fortunate  than  those 
employed  iir  the  iron  and  steel  industries, 
who  were  working  half  time  or  less. 

Germany  had  been  offering  her  iron  and 
steel  commodities  at  £4  and  £5  a  ton  less 
than  British  prices,  and  her  w^orkmen  had 
been  employed  at  a  wage  rate  that  com- 
pared to  £1  or  less  a  week  with  English 
rates.  It  was  manifestly  impossible  that  this 
country  could  compete  with  such  prices, 
or  that  we  could  ask  our  workmen  to 
accept  the  German  standard  of  pay,  but  he 
believed  the  German  policy  was  a  wrong 
one,  and  unsound,  and  must  ultimatelv 
result  in  a  financial  catastrophe,  at  all 
events  in  financial  tiouble.  When  that 
time  came,  or  as  it  approached,  we  might 
hope  that  the  conditions  undei  which  com- 
petition had  proceeded  would  change. 

When  competition  diminished  or  ceased 
Germany's  difficulties  would  grow  about 
her,  because  it  would  be  impossible  for 
her  to  make  things  as  cheaplv  as  she  had 
been  doing  before.  There  w^as  an  indica- 
tion already  on  certain  lines  in  the  steel 
trade — be  was  not  quite  prenared  to  sav 
what  the  explanation  wa3 ;  the  wns'e  mte 
continued,  but  either  from  financial  diffi- 
culties OT  the  means  of  getting  out  the 
work  efiRriently,  or  from  some  other 
reason — that  the  competition  was  relaxing, 
and  he  was  beginning  to  feel  that  in  a  few 
months'  time  there  mio-ht  be  some  little 
improvement  in  the  trade  of  this  counti*>'. 
It  could  not  be  rapid  nor  great  until  Ger- 
many's wages  rates  were  restored  to  what 
!hev  were. 


COPPER  TAKES  LESSON  FROM  STEEL. 

Through  its  offer  to  buv  the  American  Brass  Co., 
the  Anaconda  Copper  Mining  Co.  has  opened  what 
promise.<!  to  be  a  new  chanter  in  the  history  of  the 
copper  industry,  savs  the  Iro?i  Age.  Copper  hereto- 
fore has  made  Httle  progress  in  a  direction  toward 
whicli  the  iron  and  steel  has  been  tending  steadily 
for  many  years.  In  the  steel  industry  the  tendency 
has  been  toward  increased  concentration  of  capital 
in  coni'  ined  units,  with  centralised  control  over 
proDerties  representing  all  processes,  from  ore  to 
finished  products. 

The  copper  industry  has  experienced  many  hori- 
zontal but  few  vertical  combinations.  The 
Anaconda  Copper  Mining  Co.  is  a  combination  of 
many  mines  and  smelters.  The  American  Brass  Co. 
is  a  combination  of  several  rollins  mill  companies, 
the  c'~'rporation  now  owning  six  mills.  The  Ameri- 
can Sme'tine  and  Refining  Co.  and  other  copper 
producers  were  formed  through  bringing  together  of 
various  properties.  But  with  the  excention  of  the 
American  Smelting  and  Eefining  Co.'s  copper 
rolling  mill  at  Baltimore  and  the  Anaconda  oom- 
panv's  new  wire  mill  in  Montana,  the  copper 
industry  has  had  no  examples  of  unified  control  of 
all  processes  from  ore  to  finished  product.  The 
copner  producers  have  sold  their  copper,  and  the 
large  consumers  have  had  to  buy  their  raw 
material.  Now,  the  largest  producer  of  copper  and 
hifh-grade  zinc  in  the  world,  owning  its  mines, 
mills,  smelters  and  refiners,  proposes  to  take  over 
the  largest  consuming  comnanv  in  the  world,  offer- 
ing the  equivalent  of  45.000,000  dols. 

The  output  of  Anaconda  and  affiliated  copper 
properties  will  suffice  in  normal  times  for  the 
requirements  of  the  American  brass  mills  iind  the 
Anaconda  wire  mill. 
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STEEL   TAPER  SLIPS. 

By  Edwakd  Wortiiix(;ton. 

Steel  taper  slips  are  sometimes  used  in 
machine  slides  where  neatness  and  com- 
pactness are  primary  considerations  in 
desif^u.  A  comparison  of  this  type  ot  sli]) 
and  the  ordinary  cast-iion  slip  is  shown  hy 
Fig.  1.  The  tajjer  slip  in  the  slide  shown 
by  a  takes  uj)  Avear  by  adjustment  at  the 
ends  M'ith  the  cheese  head  screws  which 
are  recessed  half  into  the  slip  and  half 
into  the  slide.  In  the  case  of  the  longer 
slips,    say,  ovei-  (Sin.    long,   it    is  also 


the  difference  between  the  measurements 
taken  across  the  flats  at  each  end  of  the 
slij) — i.e.,  at  A  and  B  in  Fig.  2,  and, 
obviously,  if  we  make  A  equal  to  \  in.,  W 
must  be  \  in.  for  a  12  in.  slip  with  4  in.  pei- 
foot  nominal  taper.  This  taper  is  planed 
on  that  side  of  the  sli])  which  fits  against 
the  slide,  but,  since  this  slide  is  inclined 


each  slip  is  machined  vertically  on  its 
sides  Y  and  Z  respectively,  as,  of  course, 
these  sides  are  parallel  to  each  other  and 
the  machine  table. 

The  work  is  securely  held  to  the 
fixture  thro\ighout  the  operations  by  means 
of  the  set  screws  shown,  which  must  he 
arranged    to    miss   anv   flats   which  are 


\ 

1 

1 

RCICA5  for 


Fio.  1. 

advisal)le  to  have  a  screw  (A,  Fig.  1) 
tightening  on  the  side  about  half  way 
down  the  length  to  prevent  any  tendency 
to  lateral  buckling.  The  cast-iron  slijt 
shown  in  the  slide  at  h  usually  necessitates 
a  wider  slide,  which,  liowever,  is  more 
simple  to  machine  than  a.  In  this  case, 
of  course,  wear  is  taken  up  by  adjust- 


at  5D  deg.  to  vertical  (a  good  practical 
angle)  when  the  slip  is  on  its  proper  base 
(Z,  Fig.  2),  the  actual  taper  relative  to  the 
side  X  (Fig.  2)  is  not  ]  in.  per  foot,  but 
something  less. 

It  is  necessary  to  obtain  this  actual 
taper  in  order  to  determine  the  angle  of  a 
facing  which  would  have  to  be  jjlaned  on  a 


KlU.  2. 

necessary  for"  nipping  up  sciews  in  the' 
longer-  slijxs. 

It  is  seen  that  not  only  is  the| 
angle  «  (Fig.  3)  unlike  the  nominal  taper' 
of  the  slip,  but  in  the  plan  the  facings  on 
the  fixtures  do  not  lie  parallel  with  the 
outside  edges  of  it.  A  simple  application 
of  elementary  trigonometry  as  follow> 
gives  these  tapers. 

The  dimension  c  (Fig.  2)  at  end  A  is 
obtained  by 

,  Cos.  40°  =•-■', 

wnenc  e  '  A 

C"  =  }  X  -7660  =  1915  inch. 
iSindarly  at  end  B, 


Cos.  400  =  ^ 


Kij. 


ment  of  tlie  screws  B,  elongated  holes 
being  provided  for  the  countersunk  screws 
through  the  bottom  of  the  slide. 

A  good  nominal  ta])er  for  a  steel  slip  of 
the  type  under  consideration  is  ]  in.  per 
foot,  and  a  slip  is  taken  as  12  in.  long  for 
convenience,  as  shown  by  Fig.  2.  The 
nominal  taper  mentioned  above  refers  to 


fixture  suitable  for  nuichining  the  slips,  as 
outlined  in  Fig.  ;').  The  piece  is  laid  on 
this  fixture  with  the  face  IT,  which  is  the 
inclined  face,  downwards,  such  that  the 
top  edge  when  machined  parallel  to  the 
machine  table  will  form  the  face  X 
(Fig.  2).  Tlie  fixture  is  then  tip])ed  up 
on  to  each  of  its  bases  YY  in  turn,  and 


whence 

C,,  =  1  X  -7660  =  -3830  inch, 
so  that  the  taper  per  foot 

=  •3830  in.  -  -1915  in.  =  191 5  inch 

Expressing  in  degrees, 

Tan.  a  =  1-^-  =  01596,  and  «  =.  0«  -5  ) 

The  inclination  of  the  facings  in  tli 
plan  of  Fig.  3  (/?)  is  expressed  by  (h 
dimension  1)  (Fig.  2).  and  as 


Cos.  50° 


D 


i'lxpressing  in  degrees, 
and 


/?  =  0^  -  46'. 


lO.'M. 
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A  Direct  Drive  Diesel  Air  Locomotive.* 


The  ])n)l)lem  of  the  Diesel  locomotive  is 
twofold.  The  first  aud  greatest  problem 
is  that  of  flexibility.  A  locomotive 
requires  a  maximum  of  flexibility — i.e.,  it 
must  start  and  stop  readily,  it  must  start 
against  maximum  load,  it  must  be  capable 
of  going  dead  slow  with  light  or  heavy 
loads,  and  it  must  be  capable  of  ready 
reversal. 

The  second  difhculty  is  the  one  of 
accommodating  a  Diesel  engine  on  to  a 
locomotive,  so  that  the  balance  is  good, 
the  turning-  moment  good,  and  all  parts 
readily  accessible  for  repair  or  adjustment. 
It  is  absolutely  impossible  to  attach  the 
Diesel  cylinders  on  to  the  sides  of  the 
locomotive  or  into  any  of  the  inaccessible 
positions  in  whicli  the  ultra-reliable  steam 
cylinders  are  invariably  placed.  All  parts 
of  the  Diesel  engine  must  be  readily 
accessible  even  while  the  engine  is  in 
motion  if  satisfaction  is  desired.  It 
therefore  appears  to  be  particularly 
desirable  to  liave  the  entire  Diesel  engine 
above  the  frames,  and  to  have  a  type  of 
small  engine-room  in  which  all  the  Diesel 
machinery  is  dirertly  under  the  eye  of  the 
engineer. 

The  primary  start  of  a  Diesel  locomotive 
must  be  made  by  some  subsidiarv  agency, 
in  this  case  by  compressed  air  delivered  liy 
two  auxiliary  engines  and  heated  by  the 
exhaust  from  these  engines.  The  special 
way  in  which  this  is  accomplished  is  one 
of  the  principal  features  of  this  proposal, 
the  auxiliary  engines  not  only  supply  the 
means  whereby  the  engine  is  put  into 
motion,  but  they  make  it  possible  for  the 
main  Diesel  engine  itself  to  be  made  a 
good  starter  from  coal. 

Asi  the  tractive  effort  from  a  Diesp] 
engine  is  practically  constant  for  all 
speeds,  quite  distinct  from  the  "^teain 
engine  in  which  the  tractive  effort  I'ayiidly 
decreases  due  to  the  limited  boiler 
capacity,  it  would  appear  to  be  preferable 
to  design  the  Diesel  cylinders  to  yield  a 
tractive  effort  with  a  safe  margin  over  the 
average  tractive  effort  likely  to  be  used  in 
service,  and  to  depend  on  some  other 
asency  to  obtain  the  additional  tractive 
effort,  which  is  required  only  at  low  speeds 
as  when  starting  up.  Othemvise,  the 
Diesel  cylinders  would  reqiiire  to  be  of 
excessive  size,  necessitating  the  engine 
working  nonnally  at  very  low  loads. 

Fuitherinore,  as  the  starting  n\ust  be 
made  by  air  it  would  appear  that  the  best 
solution  is  to'  have  separate  starting  air 
cylinders,  and  tO'  use  them  not  only  as 
starting  cylinders,  but  also  as  air-power 
cylinders  used  simultaneously  Avitb  the 
Diesel  cylinders  to  bring  the  tractivei  effort 
up  to  the  maximum  required.  Although 
compressed  air  power  is  normally  un- 
economical in  transmission,  in  this 
design,  due  to  tbp  iiulicious  u'-e  fif  t'>(^ 
heat  in  the  exhaust  gases  from  the 
auxiliarv  engines  and  a  special  heater,  it 
is  nos'-ible  to  transmit  80  ner  cent  of  the 
total  brake  horse  power  of  the  auxiliary 

*  Paper  nvesented  to  the  North-East  Coast  Insti- 
tution of  Eneineers  and  Shinbuilders  «n  "  Dieaei 
Engine  Flexibihty,"  by  W.  S.  Burn,  M.Sc, 


engines  to  tlie  wheels  wben  starting  the 
locomotive,  and  even  more  than  the  total 
auxiliary  brake  horse  [)ower  when  the 
Diesel  cyliiideis  are  in  oijeration.  The 
auxiliary  jjower  is,  therefore,  always  ready 
to  be  put  in  operation  and  leady  for  any 
emergency. 

As  a  fuither  powei-  reserve,  a  -uitable 
supi^ly  of  higlilv  com])iessed  air  in  bottles 
is  carried  further  to  assist  the  auxiliary 
power  when  ])pak  loads  are  required  either 
when  starting  or  lunning.  This  storage 
air  will  absorb  some  of  the  auxiliary 
power  when  the  Diesel  cylinders  are 
sufficient  toi-  tractive  purposes. 

It  is  necessary  in  any  present-day 
designs  of  direct-driven  Diesel  locomo- 
tives to  nin  at  a  higher  speed  of  revolu- 
tion and  consequently  with  smaller  driving 
wheels,  than  is  usual  in  steam  practice,  tO' 
give  the  Diesel  cylindeis  a  reasonable 
range  of  action. 

To  Secure  Sufficient  Flexibility. 

All  possible  expedients  must  be  adopted 


to  ensure  a  maximum  of  flexibility.  To 
obtain  an  ignition  temperature  at  very  low 
speeds  when  running  or  starting  the 
following  features  aie  included  in  this 
proposal . 

(1)  Opposed  pistons,  to  reduce  the  time 
period. 

(2)  The  constant-pressure  cycle,  which 
gives  a  maximum  temperature  for  a  given 
maximum  pressure. 

(3)  Hot  piston  heads,  to  reduce  heat 
transfer. 

(4)  Spheroidal  combustion  chambers,  to 
reduce  surface  and  obtain  a  hot  spot. 

(5)  High  water-jacket  temperatures,  to 
reduce  heat  losses. 

(6)  Means  to  heat  up  jackets  previous 
to  starting. 

(7)  The  starting  air  is  heated  and  power 
of  auxiliary  engine  almost  doubled. 

(8)  This  hot  air  when  exhausted  is 
warm  and  used  as  scavenge  aii'  when  start- 
ing, thus  obtaining  a  clean  scavenge  and 
higli  initial  temperature  of  cylinder  air. 


To  Secure  Efficient  Fuel  Injection  at  all 
Speeds  and  Loads. 

(1)  Air  injection  is  adojiled  with  the 
advantages  of  excellent  pulverisation  and 
subsequent  ready  vaporisation. 

(2)  The  ignition  angle  is  controlled  Id 
suit  the  speed  of  revolution. 

(3)  The  fuel-valve  lift  is  controlled  to 
suit  the  speed  with  a  constant  combu.stion 
period. 

(4)  AVitbout  changing  the  ignition 
angle  the  period  of  injection  can  be  regu- 
lated to  suit  the  load. 

(5)  The  blast-air  pres.'^ure  is  auto- 
matically regulated  to  give  the  best  results 
at  all  speeds. 

(6)  The  fuel  valve  is  vertical,  the  shape 
of  combustion  space  affords  excellent 
spraying  conditions,  and  the  holes  in  the 
flame  ])late  are  arranged  to  give  a  good 
distril)ution  of  the  fuel  spray. 

(7)  The  fuel-valve  gear  is  designed  so 
that  the  locomotive  will  work  equally  well 
in   either  direction. 


(8)  Heating  arrangements  aie  piovided 
to  make  heavy  oil  of  suitable  viscosity. 

General  Description  of  Main  Engines. 

The  type  of  engine  proposed  by  the 
wiiter.  Fig.  1,  is  the  horizontally-opposed- 
piston  type,  working  in  conjunction  with 
two  separate  crankshafts,  each  of  these 
ciankshafts  being  connected  by  two  driv- 
ing rods  at  90  deg.  to  a  jackshaft,  and 
thence  to  the  wheels  by  coupling  rods. 

It  is  essential  that  at  least  four  Diesel 
cylinders  working  on  the  two-stroke  prin- 
ciple shall  work  on  to  one  crankshaft  to 
obtain  a  reasonably  even  and  positive 
turning  nroanent,  a  fair  degiee  of  balance, 
and  to  be  able  to  start  the  locomotive  in 
any  position.  The  only  way  to  accomplish' 
this  with  the  crankshaft  between  the 
frames  is  by  the  use  of  two  pairs  of 
cylinders  of  90  deg.,  an  arrangement  not 
very  successfully  carried  out  by  Sulzers. 
Otherwise  the  crankshaft  must  lie  above 
the  frames.  This  eliminates  the  possi- 
bility of  a  vertical  engine  owing  to  the 
small    heiglit    available,    if    the  cylin- 


Di»meter  of  wheels,  3  ft.  9  iu.        Diameter  of  cjliuder,  11  in.  Stroke,  16  in.  x  -lin. 

Nnmlior  nf  cylinders,  4.  Rate  !  tractive  force,  16,000  U'.       Maxiraum  .speed,  40  ru.p.li. 
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flers  are  to  be  of  reasonable  bore  and 
stroke,  and  the  woiking  parts  pioperly 
proportioned.  A  horizontal  engine 
appears  to  be  the  only  practical  solution. 

Owing-  to  the  large  beaiing  surfaces 
required  with  an  engine  of  the  Diesel 
ty]ie,  the  cylinders  are  oi  necessity  of 
comparatively  small  size  to  accommodate 
the  crankshaft  to  the  ;ivailable  width  of  a 
locomotive  assuming  British  gauge,  and 
hence  the  power  obtained  per  cylinder  is 
small.  In  most  cases  the  grower  derived 
from  these  four  lylindeis  will  be  in- 
adequate and  othei  four  will  be  required. 

It  wfvuld  appear  that  the  most  simple 
and  efficient  way  of  accomplishing  this 
object  with  a  minimum  of  complication  is 
to  ado]it  the  horizontally-opposed-pistoii 
<y])e  of  engine  with  separate  cianksliafls 
and  so  obtain  the  equivalent  of  eight 
cylinders.  This  does  away  with  all  cylin- 
dei'  covers  and  joints,  and  enables  a  very 
simple  and  efficient  system  of  port  scaven- 
ging to  be  adopted.  No  longitudinal 
sti'esses  are  incuried  by  the  oonilmstion 
pressures,  and  because  of  this  the  engine 
fi'aming  may  be  reduced  to  a  minimum. 
Only  one  valve — ^the  fuel  valvei — is  le- 
( I  aired  for  each  two  combustion  cylinders 
and  can  be  of  the  ordinaity  vertical  type. 


outside  the  "  eng-ine  room  "  are  the  four 
driving  rods,  which  transmit  to  the  jack- 
shafts  the  coanparatively  even  torque  from 
the  crankshafts.  If  possible  it  is  proposed 
to  make  two  of  the  crankwebs  of  the  diso 
type  and  large  enough  to  have  a  consider- 
able flywheel  effect.  This  will  not  only 
tend  to  make  the  engine  run  more 
smoothly  with  less  lisk  of  the  wheel  slip- 
jiing,  but  the  coupling  rods  will  be  sub- 
jected to  a  minimum  of  wear  and  tear. 

The  negative  work  must  be  a  minimum, 
and  likewise  the  ratio'  of  maximum  to 
means  loads.  For  this  reason  a  moderate 
compression  pressure,  i.e.,  about  4001b. 
per  square  inch,  is  adopted,  using  the  true 
Diesel  cycle  with  air  injection. 

The  con->taut-piessure  cycle  is,  in  the 
writer's  oiiiui<iii,  iu)perative,  apart  from 
any  ([uestion  of  flexibility.  It  is  more 
definite  in  action,  and  there  are  no  sudden 
rises  of  pressiiie  to  cause  slipping  of  the 
wheels. 

The  aiixiliary  engine  to'  provide  air  for 
starting  the  locomotive  consists  of  two 
two^-cylinder  hot-bulb  engines  each  driving 
a  separate  thiee-stage  compressor'.  These 
hot-bulb  engines  are  placed  back  to  back 
and  exhaust  into  a  common  chest  used 
as  an  aii'  heater.  The  lamps  for  the  initial 
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This  nreans  that  the  fuel  valve  is  oi  reason- 
able size  and  therefore  less  likely  to  get 
ont  of  ordei-  and  more  easily  controlled, 
as  the  quantities  of  oil  dealt  with  are  not 
so  minute.  The  amount  of  valve  operating 
gear  is  also  reduced. 

The  piimary  reason  which  led  the 
writer  to>  adopt  the  opposed-iiiston  type 
of  engine  in  this  jiroposal  was,  of  course, 
flexibility. 

One  great  disadvantage  of  the  usual 
opposed-piston  engine  of  the  Junker  type, 
i.e.,  the  weak  triple  crankshaft,  is  in  this 
design  eliminated.  Tbe  starting  is 
accomplished  in  separate  air  cylimleis 
formed  at  the  onter  ends  of  each  cylinder, 
i.e.,  the  oriter  ends  of  the  main  combus- 
tion cylinders  are  fitted  Avith  covers  and 
stuffing  boxes  to  take  piston  rods.  By  this 
construction  it  is  i)ossible  to  use  the  main 
combustion  cylinders  and  the  air  cylin- 
ders simultaneously.  Not  only  does  this 
eliminate  any  possible  cooling  efPect,  but 
it  reduces  the  complication  of  the  valve 
gear,  simplifies  the  combustion  cylinder, 
lessens  the  risk  of  accidents,  and  is  in 
effect  the  perfect  method  of  starting  oi- 
reversing  a  Diesel  engine. 

All  the  important  working  parts  are 
directly  under  the  eye  of  the  mechanic, 
and  all  parts  can  be  readilv  dissembled. 
The  only  working  parts  of  engine  unit 


heatirrg  of  the  hot  bulb  can  also  be  used 
for  heating  arr  auxiliary  air  heater.  Hot 
bulb  engines  are  adopted  for  this  pur- 
pose as  they  are  the  simplest  type  of 
engine  obtainable  for  these  small  sizes, 
they  are  very  self-contained,  the  balance 
is  reasonably  good,  and  the  firel  consirmp- 
tion  is  almost  as  good  as  a.  small  Diesel 
eng'irre. 

TWo'  large  air  bottles  ar-e  installed  as 
reserve  for  occasions  when  there  is  a 
great  demarrd  for  compressed  air;  the  air 
is  at  1,0001b.  per  square  inch.  There 
are  two  dorrble-acting"  scaverrge  pumjis 
driven  from  the  engirre  crossheads  by 
links  wliich-  supply  air  at  \\  lb.  to  2  lb. 
per  square  irrch  for  scavenging.  A  small 
two-stage  compressor  is  worked  off  each 
of  the  scavenge  pump'  pistons  for  injec- 
tion-air purposes.  Should  these  compres- 
sors g'et  out  oi  action  one  of  the  auxiliary 
compressors  may  be  used  for  this  pui'pose. 

The  startirrg-  air  is  led  to  a  receiver  tank 
of  suitable  capacity  and  thence  at  250  lb. 
per  sqrrare  inch  to  the  exhaust  heater, 
which  consists  of  a  series  of  tirbes  in  a 
steel  Ivox  and  takes  the  place  of  the 
orthodox  silencer ;  thence  it  goes,  either  via 
tlie  anxiliarv  heater,  or  directly  to  the 
air  cylinder  valve  chests,  depending  on 
whether  the  engine  is  starting  from  cold 
or  warm. 


The  auxiliary  or  burner  heater  consists 
of  a  coil  of  tubing'  in  a  suitable  casing, 
acting  as  a  flue  to  the  burners  for  heating 
up  the  hot  bulbs.  The  burners  have  each, 
two  positiorrs,  orre  for-  heating  up  the  hot 
bulb  and  the  other  for  heating*  the 
auxiliary  healer.  The  airxiliaiy  heater  is 
only  used  inr  the  initial  start  of  the 
Diesel  engine,  oi ,  if  the  auxiliary  errgines 
were  out  of  action,  it  could  be  used  to 
heat  the  air  from  the  storag'e  bottles. 

Air  System. 

The  high-pressure  compressor  stage  is 
only  used  for  supplying  the  storage 
bottle.s',  the  indicated  pressirre  being 
used  for  general  starting  air  prrr- 
poses.  I'^ig.  2  shows  a  diagram- 
matic arrangement  of  the  air  system. 
Airtomatic  control  is  provided  for  both  the 
high-pi  essuie  aii'  to-  the  storage  bottles 
and  the  indicatpd-pre.ssure  air  at  2501b. 
per'  s(juare  inch  to  the  air  ser\nce 
r'eceiver',  so  thati  no'  compression  takes 
place  until  tbe  pre.ssures  iir  their  respec- 
tive receivers  has  fallen  to  the  pre- 
determirred  limit,  aird  air  automatic 
control  valve  is  supplied  for  fittirrg 
betAveen  the  air  receiver  and  storage 
])ottles  so  that,  if  the  pressirre  in  the 
service  air  receiver  falls  through  a  sudden 
demarrd  with  which  the  compressor  carrrrot 
co]:)e,  the  storage  bottles  can  supply  that 
demand  automatically  throirgh  the 
redirciirg  valve. 

When  starting  the  bye-pass  valve  C 
(Fig.  2)  is  moved  to  allow-  the  warm 
exhaust  air  to  enter  the  scavenge  main, 
thus  obtaining  an  efficient  scavenge  oi 
warm  air  at  the  lowest  speeds. 

(To  he  continued.) 


CLOTHING  SUGGESTIONS. 


TtiE  works  manag'er  of  a  well-known 
member-firnr  has  conrpiled  the  following 
sug'gestions,  and  had  copies  included  in 
the  pay  envelopes  of  employees.  The  idea 
is  a  thoroirghly  practical  one,  and 
worthly  O'f  emulatioir :  (a)  Long  flowing 
coats  or  dusters  hanging  from  pockets 
shonld  rrever  be  worn  anridst  machinery  in 
motion  ;  (6)  employees  engaged  irr  atfixirrg 
chains  irr  connection  with  craire  loads  may 
wear  stout  loose  gloves  if  desired,  but  these 
must  ])enirit  the  hand  to  be  withdrawn 
fronr  the  glove  if  the  fingers  are  caught; 
(c)  well  padded  caps  offer  g'ood  protec- 
tion where  sufficient  head  room  canrrot  be 
provided;  (d)  hats  with  wire  supporting 
the  rim  are  unsafe  when  working  aroirird 
electrical  apparatus;  (e)  rubber  soles  and 
rubber  heels  are  very  slippery  on  wetfloors; 
(f)  finger  rings,  key  chains  or  watch  chains 
should  not  be  worn  while  at  work — if 
carrght  in  machinery  or  orr  live  electrical 
parts  thev  tend  to  increase  the  severity 
of  the  injury.  .Jewellery  is  oirt  of  place 
in  the  workshop  or  factory;  (g)  slit  shoe> 
should  not  be  worn  while  at  work.  Tis'ht 
shoes  should  be  stretched  or  discai'ded: 
(/))  collars,  eye  shades,  cap  visors  and 
similar  articles  made  of  celluloid  or  other 
flninmable  materinl  sliould  be  avoided. 
These  ignite  easily;  (/)  torir  or  ragged 
clothing  and  wo7'n-out  or  vun-down  shoes 
ai*e  hazardous  and  should  not  be  worn 
while  at  work;  (?)  loose  sleeA-es.  ties  with 
loose  (>nds  and  aloves  are  hazardous  when 
operating  machineiy. 
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Future  of  Electric  Power  in  United  States. 


A  STiDY  of  (he  ()()()  Hiiuiufaclmiug 
establishments  ()])t'i atiii;^-  \\  i1hiii  Ihe  su[)er- 
penver  zone  shows  that  by  19.'i(),  th rough 
the  niaximxira  economical  use  of  i)urt  hased 
energy,  they  (;an  save  100, ()()(),()()()  dols. 
annually  above  the  fixed  annual  charoes 
against  a  capital  investment  of  l(Sr),()(t(),()00 
dols.  to  pi'ovide  the  nn)tor  e([uii)nient 
necessary  to  receive  and  use  this  powei'. 

Tlw  (■(Unbilled  cajiital  necessary'  foi'  tiie 
electrical  utilities  and  the  industries  as 
of  1930  therefoi'e  amounts  to  l,2!)4,o()4,000 
dols.,  and  this  total  investment  will  yield 
annually  above  the  fixed  charges  the  sum 
of  429,000,000  dols.,  or  ;3-5  per  cent  on  the 
investment. 

Within  the  sui)er-powei'  zone  there  are 
-36,000  miles  of  railroad  measured  as  single 
track— that  is,  including  each  track  of 
main  lines,  yards  and  sidings.  Of  this 
total  about  19,000  miles  can  be  profitably 
electrified,  so  as  to  yield  by  1930  an 
annual  saving  of  81,000,000  dols.  as  com- 
pared with  the  cost  of  operation  by  steam. 
The  capital  expenditure  necessary  to 
electrify  the  19,000  miles  would  be 
570,000,000  dols.,  and  the  average  return 
upon  the  investment  would  therefore  be 
14'2  per  cent. 

The  super-power  system  is  defined  as 
beginning  at  the  generating  stations  con- 
nected to  its  lines  and  ends  at  the  busses 
of  existing  electric  utilities. 

The  order  in  which  the  sujier-iiower 
steam-electric  and  hydj'o-electric  power 
plants  and  transmission  systems  should  l)e 
constructed  must  depend  (1)  on  the 
present  industrial  demand  for  energy  that 
cannot  be  satisfied  because  of  the 
difficulties  of  the  local  electric  utilities  in 
financing  extensions  ;  and  (2)  on  the  future 
demand  for  energy  that  will  result  from 
the  more  economical  generation  of  power 
under  the  suiier-power  system. 

Fortunately,  some  of  the  best  coal 
deposits  in  the  country  lie  near  this  gieat 
industrial  territoi  v,  and  the  super-power 
system  here  recommended  a  ])lan  of  power 
production  that  includes  the  generation  of 
electricity  by  steam  at  tide  water  and  on 
inland  waters,  where  a  sufficien't  ouantitv 
of  condensing  water  can  be  obtained, 
and  also  the  utilisation  of  all  hvdro-electric 
power  that  may  b(>  t'conomically  obtainable 
from  rivers  within  the  zone  or  within 
transmission  distance  of  it.  The  electric 
power  so  generated  will  be  co-ordinated 
through  a  system  of  inter-connected  trans- 
mission lines,  the  pofpiitial  of  which  will 
be  on  the  order  of  220,000  and  110,000 
volts. 

Under  the  ]nesent  independent  operation 
of  the  eVf  trie  utilities  and  the  manufactnr- 
ing  industries  in  the  super-power  zone  the 
existing  uower  plants  are  numerous  and 
small.  The  average  capacity  of  the  558 
electric  utility  plants  now  in  operation  in 
the  zone  is  7,900  kw.,  and  that  of  the 
steam-electric  plants  10,000  kw.,  while  the 
hvdro-electric  plants  average  only 
2^800  kw.  Out  of  the  96,000  industrial 
establishments  in  the  super-power  zone 
76.000  use  power,  and  each  of  these 
isolated  plants   average  about    350  h.p. 


By  WILLIAM  WHITTAM. 

Under  the  super-power  system,  by  con- 
trast, the  number  of  power  stations 
required  to  supply  the  entiie  zone  in  1930 
will  be  only  273,  of  which  218  will  belong 
to  the  existing  electiic  utilities.  The 
capacity  of  the  base-load  steam  j^lants  will 
range  from  60,000  to  300,000  kw.  In 
none  of  these  plants  will  there  lie  installed 
a  turbo-generator  having  a  capai  itv  of 
less  than  30,000  kw.  In  the  eai  l\  stages, 
while  the  super-poAver  system  is  taking 
form,  existing  electric  utility  capacity  will 
liredfjminate.  Indeed,  in  1!)')0,  as  much 
as  31  ])er  cent  of  the  total  super-power 
capacity  will  be  contained  in  plants 
belonging  to  the  present  electric  utility 
companies. 

The  electric  utilitv  load  will  grow  from 
ajniioximately  10,000,000,000  kw.  hours 
ii'.  1919  to  20,00(),00t),0()0  kw.  hours  in 
1930.  The  figure  for  1930  has  been  pre- 
dicated upon  an  annual  rate  of  growth  of 
9  pel  cent,  a  safe  fig-ure,  for  the  annual 
rate  of  growth  during  the  last  10  years 
has  been  11  per  cent. 

It  is  apparent  that  the  locations  for 
future  electric  powei-  plants  must  lie  out- 
side the  densely-po])ulated  districts.  The 
high  voltage  circuits  of  the  super-power 
system  in  general  will  form  ring  busses 
around  the  larger  cities  of  the  zone  on  the 
outskirts  of  which   will  be  located  sub- 


CALVERT'S  ALMANACK  contains  much 
information  that  is  of  practical  value  to  the 
mechanic.  In  addition  to  useful  tables  there 
are  innumerable  drawing-office  and  workshop 
hints,  which  constitute  it  a  textbook  of 
engineering-shop  practice. 


stations  witli  transformers  having  tlieir 
jjrimaries  connected  to  the  super-powei' 
circuits  and  their  secondaries  connected  to 
the  existing  distribution  lines  of  the 
electric  utilities. 

It  is  of  interest  to  note  that  a  i)lant- 
delivering  power  with  a  load  factor  of  40 
])er  cent  turns  out  76  per  cent  of  its  energy 
(kilowatt  hours)  before  its  capacity 
(kilowatts)  has  been  taxed  40  per  cent,  the 
remaining  60  per  cent  of  its  capacity  being 
required  for  the  remaining-  24  per  cent  of 
energy,  thus  showing  the  small  amount  of 
energy  involved  in  peak  operation. 

The  relative  cost  of  power  ])roduction  by 
laige  and  small  imits  is  shown.  A  com- 
parison of  the  production  cost  for  plants 
gi  eater  than  100,000  kw.  with  those  of  less 
than  1,000  kw.  shows  a  ratio  of  3  to  1  for 
cost  of  fuel  and  4  to  1  for  cost  of  main- 
tenance and  supplies  in  favour  of  the 
larger  plants.  With  these  marked 
economies  in  mind,  it  is  clear  that  base- 
load  should  be  supplied  from  super-power 
olants  employing  imits  of  not  less  than 
30,000  kw.  each. 

A  table  brings  out  the  perfornianrp  of 
400  steam-electric  plants  and  158  hvdro- 
electric  plants  operating  within  the  super- 
])ower  zone  m  1919.  The  fuel  rate  for  the 
average  steam  power  plant  is  2"73lb.  per 


kilowatt  hour,  with  a  heat  requirement  oi 
35,800  B.Th.IT.  per  kilowatt  hour.  These 
figures  contrast  strikingly  with  a  fuel  rate 
of  1'41  lb.  per  kilowatt  hour  and  the  heat 
requirement  of  18,300  B.Th.U.  ])er  kilo- 
watt hour  that  can  be  obtained  from  the 
base-load  steam-electric  jolants  of  the 
super-power  system  operating  at  the  same 
annual  capacity  factor.  Under  inde- 
pendent operation  in  1919  the  generating* 
capacity  requiied  was  46  per  cent  greater 
than  the  annual  ])eak  load,  and  the  result- 
ing annrml  cajjacity  factor  was  26  per 
cent ;  under  the  super-power  system  in 
1930,  through  joint  reserve,  the  generating 
capacity  required  will  be  only  9  per  C"n1 
greater  than  the  annual  peak,  and  the 
annual  capacity  factor  will  be  45  per  cent. 

The  reproduction  cost  for    steam  and 
Jiydro-electric  plants    \iuder  independent 
'operation  as  of  1919  is  156  dols.  per  kilo- 
watt of  ca])acity;  the  corresponding  cost 
under  suj)er-powei'  o7)eration  is  125  dols. 
per  kilowatt. 

The  average  unit  production  cost  foj- 
tiie  electric  utilities  in  1919  was  1.93  cents 
jier  kilowatt  hour;  the  cost  of  the  electric 
power  produced  by  steam  was  2.12  cents, 
and  that  of  the  hydio-electric  power  was 
0.94  cent.  In  the  steam-electric  base-load 
plants  for  the  su])er-power  system,  the 
pioduction  cost,  based  upon  the  same 
capacity  factor  that  is  applied  to  electric 
independent  o])eration,  will  be  0.99  cent 
per  kilowatt  hour,  as  compared  willi  2.12 
cents. 

Omitting  selections  from  the  section  of 
the  rejiort  which  deals  with  the  proposed 
electrification  of  heavy  traction  railroads 
in  the  supei'-jiower  zone,  the  ajipendix 
dealing  with  industry  in  the  aiea  shows 
that  in  U)19  the  eciuivalent  of 
9,311,440,000  kw.  hours  was  develo])ed  by 
prime  movers  oi)erated  bv  the  industries 
themselves  and  that  3,'338,800,000  kw. 
hours  was  iiurchased.  It  further  sIioavs 
that  it  would  have  been  economical  to  shut 
down  4,008,200  h.p.  of  prime  movers  and 
purchase  eneigv  to  the  amount  of 
5,623,800,000  kw.  hours,  which  would 
have  made  a  total  of  8,962,600,000  k\y. 
hours  purchased  in  1919.  The  saving  in 
coal  thus  effected  would  have  been 
13,502,100  tons  71  per  cent  of  the  coal 
used  by  the  industries  for  producing 
power,  or  25  per  cent  of  all  the  coal  used 
by  the  industiies. 

In  making  the  industrial  power  analysis 
care  has  been  taken  not  to  invade  the  field 
of  what  might  be  termed  bye-product 
power — that  is,  power  produced  by  the 
industries  from  coal  that  would  have  been 
burned  any  way  for  heat  and  in  industrial 
I)rocesses. 

In  general,  it  has  been  found  that 
industrial  establishments  which  require 
500  h.p.  or  less  can  economically  purchase 
energy.  Only  those  that  need  more  than 
500  h.]).  and  have  special  requirements  for 
lieat  can  generate  their  own  power 
e( onomically,  and  even  these  should  have 
central-station  connections  to  take  up 
irregularities  of  load. 
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Office  and  Workshop  Day  by  Day. 


Short  practical  articles  solicited.       Exceptionally  high  rates  paid. 


Centre  Line  on  Cylinder. 

In  the  fitting  shop,  tlie  pattern  t^lwp 
and  tlie  foundry  cylindrical  bodies  havp 
olten  to  be  dealt  w'ith,  and  it  is  difficult, 
if  not  impossible,  to  ensure  accuracy  in 
fitting  parts  to  it  or  in  erecting  otlier 
parts  in  correct,  relation  to  it.  It  is  I'eally 
a  very  simple  problem.  Tlie  parts  A  A 
in  the  sketch,  are  made  of  timber  suffi- 
ciently thick  for  the  edge  to  support  them 
in  a  vertical  position.  One  edge  must  be 
straightened,  and  a  centre  line  di'awn  on 
both  faces  and  across  the  top  edge.  Two 
lines  at  rig'ht  angles  must  now  be  set 


down  on  a  drawing  board,  and  the  top 
edge  and  the  centre  line  of  one  of  the 
pieces  set  to  them.  With  compasses  set 
to  the  radius  of  the  cylinder,  an  arc  should 
now  be  drawn.  When  the  two  pieces  A 
have  been  finished  they  are  rested  on  the 
cylinder  and  the  top  edges  "  sighted." 
Greater  acciiracy  can  be  obtained  by 
balancing  straight  edges  on  the  top  edges. 
When  the  top  edges  are  out  of  wind  or  in 
thei  same  plane,  pointer  can  he<  transferred 
from  the  saddlepiece  to  the  cylinder  with 
a  scriber,  and  a  centre  line  drawn. 

Drilling  Long  Holes. 

It  is  often  a  difficult  matter  to  drill  holes 
of  a  length  exceeding  the  capacity  of  an 
ordinary  twist  drill.  The  improvised 
method  shown  by  the  accompanying 
sketch  chiefly  refers  to  repair  work  where 
only  occasionally  is  it  necessary  to  drill 
a  long  hole.  An  ordinary  twist  drill  is 
reduced  on  its  shank  to  receive  a  holder, 


W<?  /or  driving  pm 


c/ri//  fheu/dorec/  t/f 


c//o.   o/  hc/clen 

an/'  _i 


ho/e  /on  driving  p.'n 


the  latter  being  of  a  length  appropriate  to 
tlie  depth  of  hole  required,  and  of  a  dia- 
meter less  than  the  full  diameter  of  the 
drill,  so  that  the  latter  i.s  free  cutting.  By 
this  method  tlie  deptli  capacitv  of  a  twist 
drill  may  be  very  considerably  increased. 
A  hole  is  drilled  through  the  shank  of  tlie 
drill  and  also  through  the  holder,  so  thai 
a  silver  steel  pin  mav  be  driven  Ihrougli 
to  form  the  drive.  Necdli-ss  to  add.  it 
imoerative  <hat  the  sliouldering  of  llie 
drill  should  be  concentrically  effected,  and 


also  that  the  shouldered  end  is  a  tight  push 
fit  in  the  holder,  otherwise  the  drill  will 
cut  a  hole  largei'  than  its  own  diameter. 

A  Jig-plate. 

On  a  large  reconstruction  contract  it 
was  found  necessary  to  have  the  ends  of 
about  a  dozen  large  main  shaftsi  drilled  to 
take  special  extension  spindles. 

Ordinary  marking-off  was  not  suffi- 
ciently accurate  as  it  was  imperative  that 


JIG-PLATE. 


these  spindles,  when  fitted  in  place,  should 
turn  truly  concentric  with  the  main  shafts. 
For  this  purpose  a  combined  jig*  and  tem- 
plate was  made,  as  illustrated.  This 
^ig-plate,  as  we  may  call  it,  was  produced 
in  duplicate,  one  being  retained  at  the 
works  and  the  other  given  to  the  erector 
on  tlie  job. 

As  will  be  observed,  it  contains  a  double 
register  for  the  respective  ends  of  the 
main  shaft  and  flange  of  spindle.  The 
shop  used  their  jig-plate  as  a  jig,  whilst 
at  the  erector's  end  it  was  called  up  to  act 
as  a.  template.    Their  a]i])lication  will  be 

PLEASE  READ  CAREFULLY. 

Fi))-  tliis  jouriud  ive  want  cr' sp ,  practical 
and  tcclmical  articles  and  paragrajdis,  and 
ice  are  prepared  to  pay  trell  for  nhem.  Of 
the  many  who  read  technical  journals 
only  a  few  write.  Why  is  this?  It  is 
not  because  they  have  nothing  to  write 
about,  because  every  experienced  en- 
gineer's mind  is  a  storehouse  of  valuahle 
informatinn ,  wjiether  lie  be  manager, 
foreman,  draughtsman,  or  median ic.  We 
have'  at  all  limes  overcome  poirer-hoiusc 
troubles,  problem  of  design,  or  tvorh- 
shop  diffictilties  by  ingenious  devices. 
Sometimes  striking  iiietliods  become  a 
habit,  a7id  we  do  not  realise  thai  they  are 
exceptional  till  some  observer  expresses 
astonisli  inenJ . 

It  is  said  that  every  person  could  irrilc 
one  good  novel,  and  it  is  ceilainly  I  rue 
that  everyone  could  irrite  more  than  one 
useful  wrinkle  or  valuahle  article.  We 
ivrite  and  urge  our  readers,  therefore,  to 
give  others  the  benefit  of  their  knowledge 
and  experience. 


easily  followed  by  reference  to  the  figures. 
The  large  central  hole  eliminated  to  a 
very  considerable  extent  any  tendency  of 
the  tool  to  rock  by  giving  annular  surfaces 
of  contact.  After  the  erector  had  marked 
off  his  holes  he  drilled  and  tapped  one, 
then,  securing  the  jig-plate  to  the  end  of 
the  shaft,  he  was  able  to  utilise  it  as  a 
jig  in  the  drilling  of  the  other  holes,  the 
sizes  of  the  holes  being  arranged  accord- 
ingly. The  spindle  was  held  in  place  by 
means  of  three  set-screws,  and  on 
assembly  no  troiible  was  experienced  and 
at  the  same  time  perfect  concentricity  of 
the  two  parts  was  obtained. 

These  facts,  in  themselves,  proved  the 
value  of  the  appliance  without  comment- 
ing on  the  saving  in  time  and  money. 

Extending  an  Armature  Shaft. 

Recently  the  writer  was  confronted  with 
the  somewhat  difficult  proposition  of 
having  to  tit  an  exteirsioji  to  the  armature 
shaft  of  a  dynamo  without  being  able  to 
do  so  by  means  of  an  ordinary  coiipling, 
and  the  problem  Avas  very  successfully 
overcome  by  the  following  unusual 
method. 

The  dynamo  had  previoirsly  been  direct 
coupled  to  a  steam  engine,  and  for  this 
purpose  the  bearing  bracket  on  the  driving 
side  had  been  removed,  whilst  the  over- 
hanging' end  of  shaft,  which  carried  the 
driving  pulley,  had  been  cut  off  close  to 
the  leamg  and  a  half -coupling  fitted  on 
the  journal.  It  was  required  to  revert  to 
belt  drive,  hence  the  necessitv  of  an  exten- 


sion in  order  to  carry  driving  piilley,  and 
since  the  shaft  had  been  cut  off  flush  with 
outside  of  bearing  it  was  obvious  that  a 
coupling  was  quite  out  of  the  question. 

Existing  short  end  of  armature  shaft 
was  turned  down,  a  feather  being  fitted  as 
indicated  in  sketch,  whilst  an  extension 
piece  of  shaft  was  bored  a  shrinkage  fit 
keywayed  and  shrunk  on  to  the  armature 
shaft.  The  job  having  been  put  in  the  lathe 
and  iurned,  as  shown,  was  thus  ccmpleted 
and  has  since  givtur  every  satisfaction.  It 
shordd  be  noted  1ha(  tlie  inside  collar 
foirneil  by  the  sunk  journal  renders  the 
extension  secui'e  from  moving  endwise 
should  overheating  ever  tend  to  loosen  the 
latter  on  the  armature  .shaft. 
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(Views  expressed  in  this  Section  are  not  necessarily  endorsed  by  the  Editor.) 


OVERTIME  IN  THE  ENGINEER- 
ING INDUSTRY. 

by  I'LEJiEIAX. 

As  was    generally  expected    in   a\  ell- 
informed  quarters,  the  ballot  of  tlie  Amal- 
gamated Engineering   Union,  regarding 
the    suggested     agreement     with  the 
Engineering  Employers'  Federation,  has 
been  rejected.    The  agreement  projjosed 
that  the  working  of  overtime  be  left  to 
the  discretion  of  the  mana-geiuent  without 
the  necessity  for  consultation  with  the 
shop  stewards.      A  very  vigorous  cam- 
paign has  been    carried  on    against  the 
agreement,  principally  by  the  adherents  to 
the  shop  stewards'  movement,  and  even 
the  recommendation  of  the  executive  _t(_» 
accept  the  agreement  was  not  sufficient  to 
counterbalance  this.    At  present  it  is  pro- 
Tided  that  the  necessity  for  working  over- 
time shall  be  a  matter  for  consultation 
between  the  management  and  the  shop 
stewards  in  the  first  instance,  and  it  was 
felt  that  the  new  proposals  virtually  took 
this  power  of  consultation  aw,ay  from  the 
stewards.    The  shop  stewards'  movement 
is  not  nearly  so  active  as  during  the  waj' 
period,  but  it  must  not  be  supposed  that 
the  militant  section  of  the  rank  and  file  of 
trade  unionists,  having  gained  what  they 
regard  as  some  measure  of  control  over 
workshop     conditions,      are     likely  to 
surj-ender  this  without  a  struggle.  The 
rules  of  the  Amalgamated  Engineering 
Union    definitely    recognise    the  shop 
stewards,  and  recognition  has  also  been 
conceded  by  the  Engineering  Employers' 
Federation,  but  despite  this  neither  pai^' 
have  at  any  time  appeared  to  regard  this 
recognition   as    anything   more   than  a 
necessnrv  evil. 

Shop  Stewards  v.  Officials. 

From  the  employers'  point  of  view, 
;there  is  a  danger  of  certain  of  the  preroga- 
tives of  management  passing  from  their 
unrestricted  control  and  becoming 
matters  upon  which  the  shop  stewards 
require  to  be  consulted.  From  the  official 
trade  imion  standpoint  there  has  always 
been  a  latent  hostility  to  the  neAv  move- 
ment, principally  because  of  the 
extremist  element  was  assoriaifd 

with  it.  The  war  period  added  gieall\ 
to  the  power  of  these  indiv-idiials,  and  It 
is  regretted  tliat  tliey  utterly  abused  iln-> 
power  in  many  in-^iauces.  They  st>enie(i 
to  imagine  that  the  primaiy  factor  needed 
to  create  unity  amongst  the  v.  ovkei  s  was 
to  cause  as  much  dissension  a.iid  dislni,-; 
agfjinst  everyone  in  authority,  wlielliei' 
they  be  emiiloyers  or  the  officials  of  tlieii 
own  unions.  There  was  also  al  one  tiuu> 
a  very  distinct  tendency  to  make  the  shop 
stewa.^'*'''  movement  a  means  whereby  to 


(lesiroy  the  existing  trade  unions  and 
ie])lace  them  by  an  entirely  new  form  of 
industrial  unionism.  Whatever  may  have 
been  the  merits  of  the  latter  type  of 
organisation,  the  officials  of  trade  unions 
were  not  likely  to  allow  their  authority  to 
be  undei  niined  without  an  effort  to  prevent 
it.  Some  of  the  more  advanced  officials 
welcomed  the  shop  stewards'  movement, 
but  insisted  upon  its  liecoming  merged 
in  the  existing  machinery  of  the  unions, 
rather  than  to  allow  it  to  run  counter  to 
■he  latter. 

Getting  the  Best  Type  of  Steward. 

There  is  another  factor  which  should 
not  be  overlooked.  The  poAver  of 
collective  bargaining  rests  in  no  small 
measure  on  the  trade  union  official 
being  able  unreservedly  to  express  the 
views  of  the  men  lie  represents  with- 
out fear  of  his  sufteiing  for  so 
doing.  He  must  be  economically  inde- 
pendent of  the  enijdoyer  in  every  way. 
Not  only  in  the  early  days,  but  even  to-day 
it  is  frequently  found  that  energetic  trade 
unionists  who  act  as  spokesnuui  in  the 
workshop,  arc  often  the  first  to  lie  dis- 
(  barged  when  opjiort unity  occurs.  This 
is  an  ugly  fact,  but  one  which  cannot  be 
ignored.  The  blame  here  lies  not  so  ninrli 
on  the  manageimmt  as  on  the  foreman  and 
others  who  are  in  direct  contact  and  often 
conflict  with  the  sho])  stewards,  and  who 
possess  the  power  to  (lls(  haige  Not  many 
men  possess  the  judicial  faculty,  and  both 
shop  stewards  and  foremen  have  at  times 
been  at  loggerhead-  in  rr  ni, it  I  its  that  could 
easily  be  adjusti'd  \v  ithmit  tin  t ion  by  per- 
sons of  greater  cxpeiience  and  responsi- 
bility. It  is  a  diificult  thing  to  get  the 
right  type  of  shop  stewards :  men  who, 
while  being  alert  to  protect  the  interests 
of  their  fello\A--M  orkmen,  have  sufficiently 
balanced  judgment  to  avoid  taking  a 
stiongly  i)ailisan  view,  and  are  able 
c  ouiteously  and  without  affront  to  present 
their  case.  Shop  stewards  are  recruited  in 
the  nrain  from  men  who  have  experienced 
the  injustice  of  being  discharged  for 
advocating  the  claims  of  their  fellows,  and 
such  men  are  not  likely  to  be  impartial 
wheie  the  intei-ests  of  the  eauployer  aie 
concerned.  But  there  is  another  type 
whose  action  is  not  always  motived  by  the 
welfare  of  his  fellows  so  much  as  to 
securing  his  own  position.  The  danger  of 
allowing  such  men  to  handle  important 
(|ue-ti(ins  is  not  difficult  to  understand, 
and  it  is  a  feature  of  the  shop  stewards' 
movement  Avhich  experienced  officials  do 
not  regard  witliout  concern. 

The  Opposition  to  Overtime. 

I'd  the  average  swukman  it  seems 
unieasonable  to  expect  men  to  work  over- 
time A\hilst  so  many  of  their  fellows  are 
unemi)lo\e(l.  It  may  be  very  easy  to 
prove  that  the  exigencies  of  business 
require  overtime  to  be  worked,  but  the  idea 
is  firmly  rooted  in  the  minds  of  the  rank 
and  file  that  the  proposals  which  have 
been  rejected  would  have  given  the 
employers  practically  carte  blanche  powei 


to  decide  what  overtime  should  be  worked. 
^Nor  does  the  opposition  come  solely  from 
employed  workmen.  It  is  oonsiderabh^ 
stronger  from  the  unemployed,  who  are 
now  comparatively  well  organised.  They 
have  their  local  unemployment  com- 
mittees, which  in  turn  send  representatives 
to  a  national  administrative  council  of 
unemployed.  Indeed  we  may  shortly  seei 
the  evolution  of  a  new  type  of  official.  A 
sort  of  ijermanently  employed  organiser  of 
the  unemployed.  These  committees  have 
been  very  vehement  in  their  opposition  to 
overtime,  and  only  last  week  some  2,00U 
of  London's  organised  unemployed 
marched  to  the  head  office  of  the 
Amalgamated  Engineering  Union  and 
declared  ihey  were  prepared  to  raid  ercy 
factory  in  the  country  if  necessary  to  pre- 
vent the  workinfj  of  overtime.  Nor  is  this 
an  idle  threat,  as  it  has  been  carried  out 
in  certain  instancies  already.  At  Ijincoln 
some  weeks  ago  the  unemployed  engineers 
marched  to  the  emiiloyers'  offices  where  a 
joint  meeting  was  taking  place  between 
the  trades  unions  and  the  employers  as  to 
the  w^n-king  of  overtime.  So  clamant 
were  the  tlemonstrators  that  one  of  the 
trade  union  officials  was  deputed  to  leave 
the  meeting  with  the  employers  to  attemj)t 
io  pacify  the  crowd.  Nor  in  the  branch 
rooms  are  the  unemployed  less  A'igorous  in 
their  denunciation  of  ovedime,  and  their 
influence,  togpfher  with  tliat  of  the  shop 
steward<,  has  had  a  very  important  bear- 
ing on  the  result  of  tlie  ballot.  It  is 
scar(;ely  to  be  wondered  at  that  the  lecom- 
mendation  of  the  executive  for  the 
acceptance  of  the  employers'  proposals  fell 
on  so  manv  deaf  ears. 


EN  PASSANT. 


Seafarer)^'  reductions  have  been  post- 
poned until  March  1,  1922,  as  was  fore- 
shadowed in  these  columns  some  weeks 
ago.  The  reduction  which  will  then  take 
place  (provided  there  is  no  general  or 
appreciable  improvement  in  chai-fering 
rates),  wall  be  '60s.  per  month  on  ocean- 
going vessels,  with  a  further  10s.  reduc- 
tion from  May  1.  In  weekly  vessels  the 
total  reduction  is  to  be  10s.  6d.  from 
Maich  1.  Members  of  the  catering  depart- 
ments are  to  be  subject  to  the  same  leduc- 
tions  as  seamen  and  firemen  on  ocean- 
going steamers,  but  the  reductions  which 
will  apply  to  them  in  weekly  vessels  have 
not  yet  been  decided. 

71ie  Transport  and  General  Workers 
J'nion.,  wdiich  resulted  from  the  amal- 
•^amatio-n  of  various  unions  in  the  trans- 
port industry,  is  making  rapid  strides. 
It  undoubtedly  represents  a  very  great 
advance  in  the  oi'ganisation  of  transport 
workers,  and  its  specialised  branches 
should  make  for  efficient  administration. 
There  are  six  main  sections;  docks  and 
watei  ways ,  road  l  ra  n  - 1  ifu  t  com  mercial , 
road  transport  passenger,  administrative, 
supervisory  and  cleiical,  floiurmillers,  and 
general  Mwkeis  of  all  grades.  Theie  are 
five  scales  of  eontiibutions,  varying  from 
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3d.  per  week  to  Is.  per  week.    No  unem- 

ployraent  benefit  is  to  be  paid  iu  auj'  of 
the  sections. 

Railway  electrical  workers  are  in  a  state 
of  considerable  unrest  because  of  the 
reduction  of  IZ\  per  cent  in  their  wages 
trom  .January  JcJI.  Virtually  no  notice 
was  giA-en  of  the  reduction,  and  both  the 
Electrical  Trades  [inion  and  the  National 
Union  of  Eailwaymeii  are  keenly  lesentfxil 
of  the  tactics  of  the  Railway  Staffs 
Labour  Ctomniittee.  Railway  shopmen 
generally  are  about  disgusted  with  the 
delay  in  dealing  with  their  claims  for 
district  rates.  It  is  questionable  whether, 
in  view  of  the  heavy  reductions  in  the 
engineering  trade,  both  actual  and  pros- 
pective, it  will  be  much  to  theii  advantage 
to  be  put  on  district  rates.  Meantime,  tlie 
quarrel  between  the  A.E.U.  and  the 
N.U.J^.  shoAvs  no  srgirs  ot  be'ing  settled,  a 
state  of  things  not  very  creditable  to  the 
movement. 

Miners  in  Lancashire,  Cheshire  and 
North  Staffordshire  are  to  suft'ei'  a  still 
further  reduction  in  wages  during 
February.  The  auditors  report  to  the 
.roint  Mining  Board  shows  that  wages 
should  be  Gl  per  cent  above  the  1911  basis. 
This  represents  a  reduction  of  10  points 
on  the  January  rate.  Pieceworkers  will 
not  suffer  the  same  reductions,  as  pro- 
vision is  made  for  percentage  adjustments 
liecause  of  the  reduction  m  hoair-s  from 
eight  to  seven  per  day. 

Sti.(jai-  employees  have  been  given  rrotice 
of  a  cut  of  12s.  per  week  in  three  stages  of 
4s.  each.  It  has  been  agreed  to  defer  dis- 
cussion of  the  reduction  until  March. 
The  trade  unions  meantime  are  to  place 
the  facts  before  their  members. 


INTERNATIONAL  WHITLEYISM. 

WORLDWIDE  DEVELOPMENTS. 

WuiTJ-EYisM,  which  unquestionably  has 
been  a  vital  factor  during  the  last  two 
years  rn  helping  shape,  and  virtually  re- 
(•onstruct  industrialism  in  Great  Brrtam, 
is  more  and  more  becoming  recognrsed  as 
the  primary  nrediuni  that  has  mitigated 
to  the  amelioration  of  difficulties  which 
have  confronted  employers  and  employed, 
and  the  elimination  of  internecrne  strife. 
Yet,  how  few  people  are  there  in  the 
country  who  are  cognisant  of  this  great 
truth,  or  have  any  real  conception  of  the 
ramifications  of  this  gradually  developing 
all-po'werf ui  movement.  Only  the  more 
forcibly  do  the  circumstances  justrfy  the 
assertion  made  by  he  who  said  "  England 
little  heeds  what  England  does." 

It  is  not  long  since  that  a  weU-known 
industrial  bishop  of  the  Midlands  (Ur. 
Russell  Wakefield,  B.D.)  made  use  of 
the  remark  when  addressing  a  gatherrng 
of  employers  and  employed  on 
W'hitleyism:  "The  world  is  waiting  for 
us  to  set  the  highest  example  of  crtrzen- 
ship,"  and  events  are  demonstratrng  the 
accuracy  of  the  prophetic  vision  which 
led  to  this  utterance  by  his  Lordship. 
We  have  since  learned  that  rndustriaJ 
troubles  in  Italy  led  to  the  adoption  rn 
that  country  oi  nreasures  similar  in  all 
but  name  to  the  recommendations  of  the 
AVhitley  Committee  for  solving  therr 
pioblerns.  In  Switzerland,  a  similar  move- 
ment is  maturing,  while  America  lost 
little  time,  indeed,  in  profiting  from  the 


conclusions  of  that  well-kirown  body  of 
men  who  aj^pended  their  names  to  the 
report. 

Barely  six  months  ago,  at  a  gathering 
held  in  the  House  of  Conrmons,  Major 
F.  B.  Gilbreth,  LL.D.,  the  eminent 
Scientific  Management  exj^ert,  jjaid 
singular  homage,  foi  one  imbued  with 
Ameiicaiiisni,  to  the  great  ideal  underly- 
ing Whitleyisnr  wherr  he  said,  "  We  in 
America  ar  e  watching  yo'U  as  a  cat  watches 
a  mouse,  and  we  wish  yO'U  all  success  in 
the  movement  because  we  cannot  find  a 
flaw  in  your  scheme,  and  we  have  notlrirrg 
whatever  to  sirbstitute  for  it."  Herrce, 
America  is  forgiirg  ahead  in  industrial 
evolution,  i)iofiting  by  the  best  scheme 
the  united  biains  of  this  country  has  been 
able  to  produce ;  striding  over  ground 
which  many  in  England  even  yet  fear  to 
tread. 

Irr  the  East,  as  in  the  West,  Whitleyism 
is  finding  a  home.  One  notable  Japanese 
firm  adopted  it  a  few  months  ago,  but  the 
most  significairt  atlmissiorr  as  represent- 
ing the  views  of  that  iration  came  a  few 
days  ago  from  the  lips  of  Dr.  Takuma 
Dan,  of  the  Tokio  Chamber  of  Commerce, 
and  leader  of  the  Japanese  Industrial 
Delegation  now  touring  Great  Britain. 
"  We  are  amazed,"  he  said,  "  at  the 
wonderful  progress  which  has  been  made 
in  relatioirs  betweeir  employers  and 
working  people.  At  BiadiVwd  we  saw  a 
AVhitley  Council  at  woik,  and  were 
tremendously  im])ressed  by  this  rrrethod  of 
settling  disputes.  It  is  one  which  we 
shall  try  to  imitate." 

At  the  present  juncture  also,  a  number 
of  prominent  industrial  repiesenetatives 
froin  India,  who  are  touring  the  piincipal 
manufacturiirg  centres  of  this  country, 
are  devoting  particular  attention  to  the 
progiess  of  the  Joint  Industrial  Council 
movenrent,  and  there  is  littl  doubt  that 
in  the  very  rrear  future  out  Indian  deperr- 
dency  will  also  be  following  the  lead  of 
the  Mother  country. 

The  paucity  of  news  in  Great  Britain  of 
what  Whitleyism  is  actually  accomplish- 
ing ;  of  the  signal  srrccess  attending  the 
nrovement  hx  many  spheres;  of  the 
class  barriers  '  it  is  gradually  break- 
ing do'Wir  and  the  expansion  it  is 
creating  iir  the  viewpoirrt  of  working  meir, 
is  perhaps  one  of  the  reasons  why  the 
average  Britisher  does  not  apprehend  the 
true  value  of  Whitleyism,  that  value 
which  other  irations  have  be'en  so  quick  to 
perceive  and  respond  to.  Therefore,  pro- 
paganda work  featuring  the  utility  of 
AYliitley  Councils  and  bringing  home  to 
the  great  mass  of  workers  what  they  can 
attain  through  them  is  invaluable,  and  in 
this  direction  the  Industrial  League  and 
Council  is  performing  a  function  of  great 
national  service.  Moirth  by  nionth  the 
league,  irr  the  columns  oi  its  journal 
(quite  apart  from  the  activities  of  its 
numerous  lecturers),  is  detailing  work 
which  the  T2  joint  industrial  courrcils  rn 
the  country  are  performing.  The  councils 
are  more  aird  moi'e  beginning  to  regard 
the  league  as  its  mecca  for  distributing 
information,  and  they  could  not  look  to  a 
more  competent  or  live  body  for  co-opera- 
tion. In  the  interests  of  the  corintr-y  it 
is  essential  that  the  work  of  these  bodies 
should  be  better  known,  and  everyone 
iirterested  in  AVhitleyism  should  not  fail 
to  obtain  a  copy  O'f  the  Industrial  Leagim 
J  ournal. 


SIGNS  OF  TRADE  REVIVAL. 


NuMEKOUs  references  have  been  made  of 
late  to  incidents  which  point  to  the  fact 
that  a  revival  in  trade  is  gradually  assum- 
ing definite  shaj^e,  and,  although  to  the 
average  individual  nothing  tangible  is 
visible,  it  is  evident  that  there  are 
grounds  for  the  optimism  that  has  led  to 
jnil  lie  utterances  on  the  subject  by  many 
^iromineiit  men.  AA  hile  big  financiers  are 
regar  ded  as  the  men  who'  know,  since  it  is 
their'  business  to  be  able  to  iriterpiet  the 
meaning  of  the  vacillations  of  ilie  market, 
it  is  proverbial  that  the  manufacturers, 
wlro',  metaphorically  speakirrg",  have  to 
understand  the  pulse  oi'  the  iirdustry,  are 
in  a  more  favoured  position  in  regard  to 
foreseeing  the  trend  of  events,  and  it  is 
significant  that  of  late  many  have  taken 
steps  to  put  their-  houses  in  order  as 
though  to  welcome  a  belated  guest. 

Details  which  months  ago  weie  jjassed 
over  unheeded  are  now  becoming  leia- 
tively  injjiortant,  and  receiving  a  con- 
sideration that  they  have  not  beeir  granted 
for  years,  Avhile  the  passenger  lists  ot 
almost  all  the  big  Hirers  that  have  in 
recent  irronths  departed  from  these  shores 
bear  testimony  to  the  exodus  of  emissaries 
of  all  the  big  commercial  undei  takings, 
bound  for  all  parts  of  the  world. 

In  many  cases  the  managing  directors 
of  firms  have,  notwithstanding  the 
activities  of  theii  repiesentative  men, 
stejiped  once  again  iirtoi  the  arena  of 
foreign  agency  irr  order  to>  give  added  ir)i- 
petus  to  the  immediate  prosirects  of  in- 
(lustiial  revival,  and  a  notable  iirstance 
was  the  departure  recently  of  Mr.  E.  AA'. 
I'etter,  chairnran  of  the  British  Errgirreers' 
Association,  and  a  member  of  the  Execu- 
tive Committee  of  the  Industrial  League 
and  Council,  for  India. 

Mr.  E.  AA".  Fetter,  who  is  the  managing 
director  of  the  well-known  industrial  and 
marine  oil  experts,  Messrs.  A^'ickers. 
Fetters  Ltd.,  arrnoirrrced  his  intention  in 
the  course  of  air  addi'ess  to  his  employees 
of  rrot  only  transmitting  orders  through 
the  post  to  his  works,  but  of  bringing  more 
back  in  his  own  book.  He  provides  a 
striking  example  of  the  principles  he 
believes  in  as  a  mendiei  of  the  Industrial 
League  that  the  intcre-t-  of  employers  and 
employed  irr  iirdustry,  though  viewed 
from  different  angles,  are  identical. 

Regardless  of  much  vaunted  aggression 
of  German  industrialism  contingerrt  upon 
the  depreciation  of  the  mark  and  the 
appreciated  iwsition  in  the  world's 
markets,  from  a  competitive  standpoint, 
of  her  manufactuiers,  the  tenacles  of  the 
industries  of  Great  Britain  are  slowly  but 
snrely  gaining  a  hold  in  all  the  vital 
nurrkets  of  the  world,  and  just  as  soon  as 
the  orders  now  being  negotiated  reach  our 
workshops  and  factories,  so  will  the  wheels 
of  the  industry  (ommence  to  rev(dvp  in 
this  coirntry. 


Import  of  German  Motor  Vehicles  into 
Switzerland. — As  regards  the  import  of  motor 
veliicles  into  Switzerland  during  the  first  nine 
mnntlis  of  1920  Germany  Iield  tlie  first  place  on  the 
list  of  importing  countries,  but  last  month  had 
to  give  up  this  place  to  the  United  States.  The 
sudden  diminution  of  the  German  imports  is  attri 
huted  to  the  unwise  policy  of  the  German  motoi- 
vehicle  industry.  But  in  i-egard  to  the  import  of 
motor  transport  wagons  into  Switzerland,  Germany 
is  Btill  first,  on  the  liit. 
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Commercial  Notes  and  News. 


COMPANY  NOTES. 


Shell  Transport  &  Trading  Co.  Ltd.— At  an 
extraordinary  general  meeting  of  tlie  above  company 
to  be  lield  at  Winchester  House,  E.G.,  on  February 
10,  at  2-30  p.m..  a  resolution  to  the  following  effect 
will  be  proposed  :  "  That  the  capital  of  the  com- 
pany be  increased  to  £43,000,000  by  the  creation  of 
10,000,000  new  shares  of  £1  each,  to  be  called 
Second  Preference  Shares,  such  second  preference 
shares  to  rank  as  regards  both  capital  and  income 
subject  to  the  e.xisting  300,000  preference  shares  of 
the  company  of  £10  each  (which  last -mentioned 
'  300,000  shares  shall  henceforth  be  called  First 
Preference  shares),  but  subject  only  to  such  first 

I  preference  shares;  to  confer  on  the  holders  thereof 
the  right  to  a.  fixed  cumulative  preferential  dividend 
at  the  rate  of  7  per  cent  per  annum  on  the  capital 

^  for  the  time  being  paid  up  on  such  second 
preference  shares,  and  such  second  preference  shai'fts 
to  rank  both  as  regards  capital  and  dividend  in 
priority  to  all  other  shares  of  the  company  (except 
the  said  first  preference  shares),  but  not  to  confer 
any  further  right  to  participate  in  profits  or  surplus 

I I  assets." 

S.T.D.  Motors. — A  report  has  just  lirt-ii  issued 
iby  the  above  company,  who  are  ihc  siicci'ssnrs  of 
^  the  Darracq,  and  the  owners  of  contr(iliiiig  interests 
I  ill  Heenaii  &  Froude,  Clement,   Talbot  Ltd.,  the 
1  Sunbeam  Motor  Car  Co.  and  W.  &  G.  du  Cross  Ltd. 
>  For  the  year  ended  September  last  there  is  a  net 
1  profit  of  £151,382,  to  which  has  to  be  added  £57,740 
[brought  forward.    The  profits  have  been  sufficient 
I  to  pay  the  full  dividend  of  7  per  cent  on  the 
L  preferred  ordinary  shares  without  calling  on  any  ttf 
the  company's  reserve  funds,  but  the  directors  have 
I  decided    not    to    reconunend    any    distribution  of 
dividend  on  the  ordinar\-  shaifs  for  the  past  year. 
[The  previous  year's  net  jirolit  was  £325,205.  The 
preferred  ordinaiy  shan  s  liad  10  per  cent  and  the 
ordinary  20  per  cent  jiaid  on  them,  and  there  were 
riividends  on  Sunbeam  shares  as  well.  The  preferred 
ordinary  dividend,  at  the  minimum  of  7  per  cent, 
would  last  year  liave  taken  £89,910. 

W.  H.  DoRMAN  Ltd. — The  directors  of  this 
engineering  firm,  with  works  at  Stafford,  liave 
called  a  meeting  for  February  9,  when  a  resolution 
wiU  be  proposed  to  write  the  capital  down  by 
£221,250  by  reducing  the  present  ordinary  £1  shares 
to  6s.  each.  This  would  wipe  oft'  the  jiresent  debit 
jalance,  and  the  amount  of  the  sulisnilicd  caintal 
JV'il]  be  £323,750.  The  preference  shareholders  will 
,je  asked  to  cancel  dividend  arrears  to  February  1, 
md  to  forego  their  cumulative  rights.  The  com- 
jany's  last  report  i.ssued  in  December  (covering  the 
(^ear  to  July  31,  1921)  showed  a  net  loss,  after 
'.rediting  £190,582  in  respect  of  E.P.D.  charged  in 
irevious  years,  amounting  to  £223,293,  and  after 
'irediting  £43,947  brought  in,  less  the  preference 
Uvidend  to  November  30,  1920,  there  was  a  debit 
)f  £186,003  carried  forward.  The  directors  pointed 
out  that  as  the  adverse  balance  would  prevent  the 
'-ompany  paying  dividends  on  either  preference  or 
'*{^inary  shares  until  such  time  as  it  was  extin- 
OTshed  out  of  future  profits,  they  considered  it 
lesirable  for  steps  to  be  taken  to  reduce  the  com- 
»any's  liability  and  so  eliminate  the  loss. 

I  Elteinghams  Ltd. — It  will  be  remembered  that  last 
aonth  this  Tyneside  firm  of  shipbuilders  reported 
lhat  no  dividend  could  be  paid  on  ordinary  shares. 
'Che  directors  now  announce  that  it  will  be  impos- 
^fible  to  pay  any  further  dividend  on  preference 
ihares.  The  preference  capital  is  £160,000,  in  £1 
jhares,  which  rank  for  cumulative  dividends  of  8 
^er  cent  per  annum,  and  are  also  entitled  to  one- 
l|fth  of  the  remaining  profits.  The  company  was 
armed  a  little  over  two  years  ago,  and  for  the 
ix  months  to  the  end  of  June,  1920,  the  available 
trofit  was  £51,250.  The  preference  shares  received 
'heir  fixed  amount  and  an  additional  4^d.  per  shai'e, 
I  'hile    the    200,000    orditiary    shares    (10s.  each) 

■  eceived  a  dividend  of  Is.  2  2-5d.  (12  per  cent)  per 
^ihare,  free  of  tax.  For  the  greater  pai-t  of  the 
■riast  18  months,  of  course,  the  depression  in  the 

■  hipbuilding  and  shiprepairing  industry  was  much 

■  lore  pronounced  than  it  was  in  the  first  half  of 
I  920. 


NEW  COMPANIES. 


Alliance  IManufacturing  Co.  Ltd. — Private  com- 
pany. Registered  January  10.  Capita!  £1,000  in 
£1  shares.  To  acquii'e  the  business  l.ili  lv  lanii.d 
on  by  G.  H.  Toye,  as  the  Alliance  .Manufacturing 
Co.,  and  to  carry  on  the  business  of  piercers, 
stampers,  toolmakers,  die  sinkers,  metal  spinners, 
brass  and  iron  founders,  manufacturers  of  and 
dealers  in  oil  cans,  dynamos,  and  all  kinds  of 
electrical  and  mechanical  accessories  and  parts, 
automobiles,  motor  cars  and  cycles,  etc.  The  first 
directors  aie  :  E.  Thompson,  G.  W.  Griffith  and 
Mrs.  Vinl(-i  'r(]ye.  Registered  office  :  17,  Bucking- 
ham Street,  iJirminghani. 

Bodill  Parker  (1922)  Ltd.— Private  company. 
Registered  January  9.  Capital  £12,500  in  £1 
shares.  To  take  over,  as  from  January  2,  1922, 
the  business  of  brass  and  iron  founders,  factiu's, 
manufacturcis,  stanijicrs  and  ]jiercers,  tool  makers 
and  fancy  metal  j;i"iils  manufacturers  carried  nn 
at  Gieat  Hampton  Row,  liiiiningliam,  as  "Bodill, 
Parker  &  Co.  Ltd."  The  first  directors  are  :  C.  D. 
Eaton  (permanent  director  and  chairman),  M.  R. 
Parker,  S.  O.  Cowley  and  A.  J.  Dickinson.  Secre- 
tary :  A.  J.  Dickinson.  Registered  office  :  Albion 
Works,  35,  Great  Hampton  Row,  Birmingham. 

Little-Carden-Power  Units  Ltd. — Private  com- 
pany. Registered  January  12.  Capital  £3,000  in 
£1  shares.  To  adopt  an  agreement  with  Captain  J. 
V.  Carden,  and  to  carry  on  the  business  of  manu- 
factui-ers  of,  agents  for  and  dealers  in  internal- 
combustion  engines  and  machinery  of  all  kinds, 
etc.  The  first  directors  are  :  Captain  J.  V.  Carden 
(permanent  managing  director  and  chairman)  and 
one  other  to  be  appointed  bv  the  subscribers. 
Solicitors  :  H.  S.  Wright  &  Welib,  12,  liloomsbury 
Square,  M^C.l. 

Premier  Scale  Co.  Ltd. — Private  company.  Regis- 
tered January  12.  Capital  £1,000  in  £1  shares. 
To  carry  on  the  business  of  manufacturers  of  scale 
and  weighing  and  other  niadnncs.  metal  founders 
and  workers,  tool  makers,  engineers,  etc.  The 
subscribers  are  to  appoint  the  first  diiectors. 
Solicitors  :  Thorp,  SaundoVs  &  Thorp,  79,  Salisbury 
House,  E.C.2. 

Fotherby  &  Co.  Ltd.— Private  ccjinpanv.  Regis- 
tered January  12.  Capital  £10,000  in  £1  shares. 
To  take  over  the  business  of  ironfounders  and 
engineers  cariied  on  at  Hardy  Croft,  Wakefield,  as 
"Fotherby  Co."  The  first  directors  are:  H.  A. 
Fotherby  and  F.  11.  Waterhouse  (chairman). 
Qualification  £250.  Remuneration  as  fixed  by  the 
company.  Registered  office  :  Hardv  Croft,  Wake- 
field. 

Mason  &  Burns  Ltd.— Private  lompany.  Regis- 
tered January  12.  Capital  £15.000  in  £1  shares. 
To  take  over  the  business  of  malleable  ironfounders 
and  casters  carried  on  at  Moat  Foundry,  Pleck 
Road,  Walsall,  by  W.  Mason  and  S.  F.  Burns  as 
''Mason  &  Burns."  The  first  directors  are:  W. 
Mason  and  S.  F.  Burns  (both  permanent,  subject 
to  holding  1,000  shares  each).  Secretary  :  Dorothy 
E.  Corfield.  Registered  office  :  iloat  Foundry,  Pleck 
Road,  Walsall. 

Industrial  Steels  Ltd. — Industrial  Steels  Ltd.  has 
been  registered  at  Somerset  House  as  a  public 
company  with  a  nominal  capital  of  £700,000, 
divided  into  350,000  preference  and  350.000  ordinary 
shares  of  £1  each.  The  preference  shares  confer 
the  right  to  a  fixed  dividend  at  such  rate  as,  after 
deducting  income  tax  not  exceeding  6s.  in  the 
pound,  will  yield  5^  per  cent  net.  Until  August 
31,  1923,  such  preferential  dividend  will  be  payable 
only  out  of  the  available  [jmlits  of  each  year,  but 
after  September  1,  1923,  it  will  be  cumulative.  The 
prefer'ence  shares  rank  in  priority  to  the  ordinary 
for  return  of  capital  in  a  winding  up.  Voting 
powers  :  One  vote  for  every  ordinary  share  and 
one  for  every  three  preference  shares.  Tlie  objects 
are  :  To  enter  into  agreements  with  Jones  &  Colver 
Ltd.,  W.  R.  Hardy  and  A.  B.  Winder,  and  to 
carry  on  the  business  of  steel  matmfacturei's  and 
merchants,  smelters,  iroiunasters,  metal  workers, 
coal  masters,  I'ugiiiecrs.  wire  drawers,  electrical 
engineers,  foundi'rs,  timber  merchants,  manufac- 
turers of  and  dealers  In  iron,  steel  and  metal  goods 


of  all  kinds,  including  files,  plates,  rolled  and 
hammered  forgings,  castings,  swords,  bayonets, 
guns,  saws,  edge  tools,  hammers,  shovels,  springs, 
tyres,  conicals,  volutes,  anvils,  vices,  forges,  jacks, 
buffers,  mining,  railway  and  contractors'  tools, 
steel  wire  i-ope,  etc.  The  first  directors  are  :  Robert 
Jonas,  18,  Oakholme  Road,  Sheffield,  steel  manu- 
facturer; Wm.  R.  Hardy.  "  Bircholme,"  Devon- 
shire Road,  Dore,  Sheffield,  steel  manufacturer, 
Chas.  K.  Everett,  Collegiate  Crescent,  Sheffield, 
steel  manufacturer;  Arthur  B.  Winder,  Saltergate, 
Bamford,  near  Sheffield,  steel  ma  iiufa(  I  nn  i- :  Robert 
Colver,  239,  Graham  Road,  Sln  Hi,  M.  >;.  rl  manu- 
facturer; Peter  N.  B.  Haggle,  South  Shore,  Gates- 
head, wire  ropie  manufacturer.  Tlie  minimum  cash 
subscription  upon  which  the  directors  may  proceed 
to  allotment  is  seven  shares.  The  directors  are  to 
number  not  less  than  five  and  not  more  than  10. 
(Qualification  :  Shares  or  stock  of  nominal  value 
of  £2,000  held  in  own  right  alone.  Remuneration 
(e.xcept  managing  director)  £250  each  per  annum 
and  any  fuither  sum  voted  by  the  company.  The 
directors  may  borrow  up  to  £500,000  without  the 
sanction  of  a  general  meeting.  The  registered 
office  is  at  Stevenson  Road,  Sheffield.  The  file 
number  is  178,904. 


MORTGAGES,  CHARGES  AND 
SATISFACTIONS. 

-Marshall  Engineering  Co.  Ltd. — Particulars  of 
£2,000  debentures,  authorised  October  26,  1921; 
present  issue,  £1,500;  charged  on  the  company's 
undertaking  and  property,  present,  and  future,  in- 
cluding uncalled  capital. 

Bristol  Simplex  Ltd. — Debenture  dated  December 
17,  1921,  to  secure  £6,000,  charged  on  the  com 
nauy's  undertaking  and  property,  present  and 
future,  including  uncalled  capital.  Holder  :  F.  G. 
(Gardner,  27,  Northumberland  Road,  Redland, 
I.'ristol. 

New  Welding  Co.  Ltd.  -Particulars  of  £1,000 
!icond  debentures,  authorised  December  19,  1921; 
whole  amount  issued;  charged  on  the  company's 
undertaking  and  property,  present  and  future, 
ncluding  uncalled  capital,  subject  to  prior  series 
for  £1,200. 

Snergold  Engineering  Co.  Ltd.— W.  Reacher,  of 
46,  Basinghad  Street,  E.C.,  was  appointed  as 
receiver  and  manager  by  order  of  Court  dated 
Jarmary  11,  1922. 

Aubit  Tool  Syndicate  Ltd.— Particulars  of  £2,500 
debentures,  authorised  January  9,  1922;  present 
issue,  £1,710;  charged  on  the  company's  under- 
taking and  property,  present  and  future,  including 
uncalled  capital. 

Spenliow  Valve  Co.  Ltd. — Deposit  on  January  12, 
1922,  of  deeds  of  Vernon  Works,  Union  Road, 
Stockjx)rt,  to  secure  all  moneys  due  or  to  become 
due  from  company  to  Union  Bank  of  Manchester. 

CJarth  Steel  Industries  Ltd.— Debenture  dated 
January  3,  1922,  to  secure  not  more  than  £15,000, 
charged  on  the  company's  property,  hicluding 
uncalled  capital.  Holder  :  Sir  John  Daniel,  Maes- 
gwyn,  Cathedral  Road,  Cardiff. 

Blaenavon  Co.  Ltd. — Second  debenture,  dated 
January  10,  1922,  to  secure  £150,000,  charged  on 
the  company's  undertaking  and  property,  present 
and  future,  including  uncalled  capital,  but  excluding 
locomotives  and  rolling  stock.  Holders  :  Bishops- 
gate  Nominees  Ltd. 

Lobar  Machine  Tool  Co.  Ltd.— Particulars  of 
£1.000  debentures,  authorised  December  29,  1921; 
present  issue,  £600;  charged  on  the  company's 
undertaking  and  property,  including  uncalled 
capital. 

IMann  &  Allen  Ltd.— Mortgage  dated  January  12, 
1922,  to  secure  £600,  charged  on  certain  lands  and 
premises  in  Birmingham.  Holder  :  C.  Parkhouse, 
24,  Bennett's  Hill,  Birmingham. 


Simoon  Engineering  Co.  Ltd.— H.  C.  Chambere, 
5,  Chancery  Lane,  W.C.,  was  appointed  receiver  on 
January  14,  1922,  under  powers  contained  in  mort- 
gage debenture  dated  March  26,  1920. 
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CUSTOMS  NEWS  &  TARIFFS. 


Impuutatiun  of  (  Jkr.man  Goods  to  be  I'ermittejj. 
-The  High  Cominissionei'  for  Australia  in  London 
has  received  advice  from  tlie  Commonwealth 
(lovernnient  that  a  Proclamation  has  been  issued  to 
cancel  the  Proclamation  i)f  January  14,  1920,  pro- 
hibiting the  importation  into  Australia  of  goods 
manufactured  or  |)roduced  in  Germany,  Austria, 
Hungary,  Turkey  m  r>ulL;;iiia.  '{"lie  cani-cllation  is 
to  operate  from  Aul;h-i  1  iicxl. 


Indian  Customs  Dtties  on  AciKicULxuKAi. 
Machinery. — The  (iovornov-(Teneral  in  Council  has 
exemijted  onsilagi-  cultcis  used  for  agr-icultural 
|)urposes.  and  component  parts  thereof  which  can  be 
I'eadily  fitted  into  theii-  proper  places  in  tlie 
machines  and  cannot  oi'dinarily  lie  used  for  ])nrpi)Sps 
unconnected  with  agriculture,  fidni  the  ijaymeiil  of 
import  duty  leviable  on  them  unrler  ychedule  II.. 
Parts  III.  and  lY.  of  the  Inilian  Tariff  Act.  IWU 
(VIII.  of  1894).— Reuter. 


jManufacture  of  l^ACTORS  IN  Au.STKALiA. — Reply- 
ing to  a  question  in  tiic  House  of  Representatives 
recently,  the  Afinister  of  Customs  stated  that  no 
firms  in  Australia  were  engaged  in  the  manufacture 
of  steam  tractors.  There  were,  however,  tive  lirnis 
making  oil  tractors,  and  during  the  past  12inontlis 
92  tractors,  valued  at  £.51!, 150  were  made  by  these 
firms.  Under  the  tariff  traction  engines  of  a  class 
and  kind  not  made  in  Australia  were  dutiable  as 
follows:  British  ))i'eferential.  free:  intermediate, 
5  per  cent;  geiicial  laiiff.  10  per  cent.  As  soon 
as  the  tariff  was  liiialiy  iIi.'<|m..s(.(I  (jf  a  definite  deci 
sion  would  be  given  as  to  the  types  cjf  tractor 
admissable  under  the  tariff. — Reuter. 


CONTRACTS  AND  TENDERS. 

Western  Austrai^ian  tio\ERNJiENT  :  Tenders 
Invited  for  Locomotive  jManufactueing  Material. 
— The  Government  is  calling  for  tenders  shortly 
for  the  supply  of  £20.000  worth  of  <h'ills,  millers, 
plate  roils,  grindeis  and  other  equipment  to  enable 
the  railway  workshops  to  undertake  the  construe 
tion  of  locomotives. — Reuter. 


Diesel  Sets  for  AIonte  Video. — The  State  Electric 
Power  House,  Monte  Video,  are  calling  for  tenders, 
which  will  be  opened  at  the  offices  of  the  Board 
at  11  a.m.  on  IMarcli  21,  for  a  Diesel  set  comprisiMg 
a  four-stroke  Diesel  engine  directly  coupled  to  a 
D.C.  generator  of  125  kw.  for  a  tliree-wire  system 
at  2  by  235  volts.  Local  representation  is  essci- 
tial,  and  a  deposit  of  200  Uruguayan  gold  pesos 
(about  £40)  is  required.  (The  department  will  be 
pleased  to  suggest  names  of  suitable  agents  to 
interested  British  firms  not  already  represented  in 
Uruguay.)  A  copy  of  the  specification  and  condi- 
tions of  tender  (in  Spanish)  can  be  consulted  (n 
application  to  the  Department  of  Overseas  Trade 
(Room  49),  while  a  further  copy  is  also  available 
for  loan,  in  order  of  application,  to  firms  in  the 
provinces  wlio  are  unable  to  send  a  rept-esentative 
to  the  department.    (Reference  5358/F.L.) 


Steel  Structures. — The  Bulgarian  Slate  Rail- 
ways in\'ite  tenders  for  the  supply  and  erection, 
painting,  etc.,  of  31  steel  structures  of  various 
sections  for  bridges,  telegraphs,  etc.,  tenders  for 
whicli  are  to  be  ]jreseiited  by  February  16.  1922. 
The  documents  may  be  examined  by  interested 
United  Kingdom  firms  at  the  Department  of  Over- 
seas Trade  (R(jom  50a).  35,  Old  Queen  Street, 
S.W.I.    (Reference  7061 /F.E.  / P.N. ) 


Erection  of  Suspension  Bridces. — A  telegram 
from  the  Coirimercial  Secretary  to  H.M.  Legation 
in  Buenos  Aires  states  that  the  local  authorities 
are  advertising  for  tenders,  to  be  presented  by  June 
19,  for  the  supply  and  erection  of  suspension 
bridges.  The  Commei-cial  Secretary  is  sending  by 
post  the  specifications,  which  will  probably  be  in 
Spanish,  and  these  will  bo  available  for  United 
Kingdom  firm  sinterested  who  apply  to  the  Depart- 
ment of  Overseas  Tiade  (Room  50a),  35,  Old  Queen 
Street,  London,  S.W.I,  about  February  27.  Local 
representation  is  essential.  The  Department  can, 
however,  provide  names  of  firms  with  branches  in 
Argentina  who  may  be  prepared  to  act  on  behalf 
of  United  Kingdom  firms  not  represented  there  by 
their  own  agents  Reference  D.O.T.  5402 /F.]>.  ' 
P.N.) 


ENGINEERING  WORLD 

FJoRiNG  Machine  for  Australia. — The  Victorian 
Kailway  Commissioners  invite  tenders  for  the  supply 
and  delivery  of  :  One  double  spindle  boring  machine, 
including  tools,  gears  and  accessories,  for  Newport 
Workshops.  (Contract  No.  34915.)  Sealed  tenders, 
on  tlif  pniper  forms  and  accompanied  by  a  pre- 
liniinaiy  deposit  of  g  per  cent  of  the  total  amount 
of  the  tender,  will  be  received  by  the  Chief  Store 
keeper,  The  Victorian  Governmrnt  Hail\va\s.  Mel 
boinne.  n)i  to  March  29,  1922.  Local  representation 
is  I'sscntial.  Tlif  (lc)iart ment  will  be  pleased  to 
suggest  names  uf  suitable  agents  for  British  firms 
uoi  already  represented  in  Australia.  Specifications, 
conditions  and  tender  forms  relating  to  this  contract 
have  licen  received  from  His  Majesty's  Senior  Trade 
Coininissiiiiirr  at  Melbourne,  and  may  be  cotisulted 
by  United  Kingdom  firms  inlcicslcd  on  applicaliun 
to  the  Department  of  Overseas  Tiadc  (Houm  50a). 
35,  Old  Queen  Street,  Lmidmi,  S.W.i.  One  set  of 
tlic  documents  is  availablr  for  I  lan  t"  liiins  in  the 
pi'ovinces  mialilc  lo  aiiannc  foj'  their  ins|-iecticiii  in 
London.     (Reference  D.O.T.  7S38/E.D.) 


Steel  Bars  and  Ironwork. — Tlie  Kainanassie 
Irrigation  Board,  Oiidtshoorn,  Ca|>e  Province,  invite 
tenders  for  tlie  supjjly  of  the  following  mateiials 
]-equired  in  connection  with  the  const  ruction  of 
concrete  syphons  :  — 

Contract  No.  51  : 

About  200  tons  of  plain  round  mild  .steel  rods 
and  bars  for  concrete  reinforcement. 

Contract  No.  52  : 

Wrought-iron  sluices  and  gratings;   also  cast- 
iron  valves  and  manhole  covei's,  etc. 

Tenders,    in    sealed    envolo|)es,    duly  endorsed 

'  Tender  for  Contract  No.  ,"  must  be  delivered 

to  the  Secretary.  Kainanassie  Irrigation  Board,  P.O. 
P)0X  58,  Oudsthoorn.  Cape  Province,  on  or  before 
hVbruary  10,  1922.  In  the  case  of  contract  No.  52 
a  deposit  of  £1  Is.  must  be  made  for  copy  of  draw- 
ing. The  deposit  will  be  returned  uijon  the  receipt 
of  a  bona  Hdc.  tender.  Specifications  and  furthei' 
particulars  may  be  obtained  from  the  Engineer. 
Kamanassie  Dam,  Cape  Province.  In  view  of  the 
limited  time  in  which  to  tender,  United  Kingdom 
firms,  to  whom  this  is  the  first  notification,  will  find 
It  necessary  to  cable  tlii'ir  agents.  The  De))artment 
of  Overseas  Trade,  35.  Old  (^ueen  Street.  London. 
S.UM,  is  ])ri'pared  to  assist  United  Kingdom  firms 
not  rei)i'esented  in  the  Cape  i'ldvince  in  tlie  appoint- 
ment of  suitable  agents.  (Reference  D.O.T.  7807/ 
E.D.) 


Elevators.  —  Before  April  1  :  Creation  of 
a  fluvial  port  at  Macon  (S  et  L  design)  for  three 
lock  gates  in  steel  and  for  an  electric  elevator. 
Enquiries  to  be  addressed  to  jNl.  L'lngenietir  des 
I'onts  et  Cliaussees.  33.  (j»uai  Nord,  Macon.  Before 
June  1  :  Design  tor  switchboard  to  be  used  on 
Flench  telephone  sei-vices  on  conditions  laid  down 
in  the  Journal  0  ifir'ii'J  of  June  17,  1910.  Enquiries 
to  be  made  to  Direction.  Exploitation  Telephoniqtie. 
-lr£  Bureau.  103.  L'ne  de  Gieiielle.  Paris. 


I'^LEURAPillC     Al't'ARATUS     FOR      Al-'STRALIA.  Till 

T'ostmaster-General's  Department,  Brisbane,  invite? 
tenders  for  the  supply  and  delivery  of  :  Testing  and 
telegi'aph  instruments  (including  D.C.  ammeters, 
A.C.  bridge,  condenser  coil,  condensers,  crosstalk- 
meter,  detectors.  niilHainnieteis,  |]olarised  relays, 
artificial  teleplinne  t-abli  boxes,  etc),  .Stores 
schedule  No.  ,549.  Sealed  tenileis.  on  proijcr  forms 
and  accompanied  by  a  preliminary  de)j(jsil  l)ased 
on  the  following  sliding  scale  and  calculated  on  the 
total  amount  tendered  for,  will  be  received  by  the 
Deputy  Postmaster-General  at  Brisbane  up  to 
Wednesday.  April  19,  1922.  Preliminary  deposit  : 
[a)  For  amounts  up  to  £.500,  2  jier  cent;  {h)  for 
amounts  over  £.500,  2  \n'v  cent  for  £.500  and  1  per 
cent  for  tbe  amount  o\ i  r  £500;  (<■)  the  minimum 
deposit  is  £2  for  each  teiidei'.  Local  representation 
is  essential.  The  department  will  be  pleased  to 
suggest  agents  to  British  firms  not  already  reprc 
sented  in  Australia.  One  set  only  of  (he  specific;! 
tions.  conditions,  and  tender  forms  rcl;iting  to  this 
conti:i(l  li;i'-  Ijeen  received  from  H.M.  Senior  Trade 
Coniniissioner  in  Austi'alia.  The  documents  may  be 
(•onsulted  by  United  Kingdom  firms  interested  on 
application  to  the  Dep;irtmenl  of  Overseas  Tiiidc 
(Room  50),  .35,  Old  Queen  Street,  London.  S.W.I, 
until  February  2,  after  wliicli  date  they  will  be 
;ivailable  for  loan  to  firms  in  tlie  provinces  unable 
to  arrange  for  their  inspection  in  London. 
(Reference  D.O.T.  7832/E.D.)  Tenders  are  also 
invited,  up  to  noon  on  April  5,  for  the  supply  and 
delivery  of  12  adjustable  condensers  for  use  on 
telegr.Miili  duplex  circuits  (Schedule  No.  (il3). 
I  Reference  D.O.T.  7828/E.D. /P.N.) 


FEBRUARY  4,  1922 

OPPORTUNITIES  FOR  BRITISH 
TRADE. 

Machinery. 

A  lii'itisli  subject  in  Belgium  is  desirous  of  obtain 
ing  the  agency  of  electrical  or  mechanical 
machineiy  manufacturers  in  the  United  Kingdom. 
The  iigent  in  (piestion  has  had  previous  experience 
in  tlie-e  lines,  ;ind  would  prefer  to  obtain  an  agencv 
on  ;i  s;ihiry  ;ind  couiinission  basis,  if  possible. 
(Reference  No.  95.) 

Applications  for  name  ami  address  must  lie  sent 
to  the  Department  of  Overseas  Trade. 

Catalogues  for  Teheran. 

The  Commercial  Secretary  to  the  British  Legation 
;it  Teheran  reports  that  he  has  accommodation 
available  for  the  display  of  catalogues  of  United 
Kingdom  manufacturers  of  the  following  articles  : — 

Appai;ilus  of  all  kinds,  electrical  gear,  engines 
(oil),  eiiLiineering  appliances,  fire  extinguishing  gear 
and  hydio-electric  geai'. 

Catalogties  should  be  priced  and,  if  possible, 
illustrated  in  colours. 

Steel  Sheets  and  Wire. 

A  'I'likio  firm  of  metal  merchants  is  desirous  of 
t;etting  into  touch  with  I'nited  Kingdom  exprnlers 
of  certain  kinds  of  steel  sbeels  ;nid  steel  wire.  Small 
samples  of  the  materials  required  have  been  received 
in  the  Depaitinent  of  Overseas  Trade,  and  will  be 
;ivailable  for  iii.spection  by  United  Kingdom  firm* 
interested  in  Rooin  47  until  Fobruarv  25.  (Reference 
i\o.  108.) 

Iron  and  Steel. 

A  firm  of  sliippint;  and  commission  agents  in  San 
Francisco  desin  to  coninmnic;ite  with  United  King- 
dom firms  deaiuig  in  pig  iron,  iron  and  steel  billets, 
blooms,  ingots,  slabs,  etc.,  ferro-alloys;  baling 
hoops;  pipes— gas,  steam,  water;  plates— boiler, 
bridge,  ship.  etc. ;  structural  iron  and  steel  (all 
kinds);  tubes,  coke,  with  a  view  to  securing  their 
repi-esentation  for  the  I'acific  L'oast.  They"  are  jire- 
paied  :o  Hnanee  their  own  slocks.  (Reference  No 
114.) 

Tenders  Invited. 

The  Bulgarian  Legation  in  London  state  that  the 
liulgarian  Postal  Authorities  invite  tenders  for  the 
supply  of  telephone  pole  line  hardware  (four  pin 
carriers  for  insulators,  bolts,  etc). 

Tenders,  accompanied  by  a  deposit  of  5  per  cent 
of  the  whole  amount,  will  be  opened  at  the  District 
Office  of  Finance,  Rue  Rakovski,  W.2.,  Sofia,  at 
4  p.m.  on  March  21  next. 

Tenders  may  be  submitted  for  each  or  all  of  the 
items  required. 

A  copy  (in  French)  of  the  specification,  condi 
irons  of  tender  and  blue  jirints  may  he  seen  by 
United  Kingdom  firms  interested  on  application  at 
the  Department  of  Overseas  Trade  (Room  50),  35, 
Old  Queen  Street,  Westminster,  S.W.I,  until 
.lanuary  24.  after  which  date  the  documents  will  be 
available  for  firms  in  the  provinces  unable  to 
arrange  for  their  inspection  in  London.  (Reference 
7I10/F.E,/P,N.(2).) 

Wire-cutting  Machines. 

Certain  small  Australian  firms  of  high  standing 
are  desirous  of  recei\ang  full  particulars  of 
machinery  of  United  Kingdom  manufacture. 

The  machines  mentioned  are  : — 

(1)  Automatic    rotary    wire   straightening  and 
cutting-of?  macliine,  and 

(2)  Wire  clotli  weaving  power  looms. 

The  Trade  Commissioner  requests  that  should 
you  be  interested  in  the  supply  of  either  of  these, 
you  should  forward  catalogues  and  full  particulars, 
including  prices,  direct  to  his  office  at  Commerce 
Ho  use.  Flinders  Street,  Melbourne.  (Reference 
7801/E,D./S.C.) 

Public  Works  in  Batavia:  Possible  Openings  for 
Trade. 

Tiie  Commercial  Secretai'y  at  Batavia  has  notified 
the  Department  of  Overseas  Trade  bv  cable  Dial 
the  Public  Works  Department  has  officiallv 
announced  that  all  work  temporarily  suspended  for 
reasons  of  economy  are  to  be  resumed  immediately. 

The  resumption  of  this  work  foresliadows  a  con- 
siderable demand  for  constructional  material  and 
engineering  accessories,  and  while  no  official 
authority  lias  been  given  for  starting  on  new 
works  planned,  it  would  appear  that  there  mav  be 
important  openings  for  United  Kingdom  firms 
interested  in  the  above  market  and  products. 

It  should  be  not«d  that  in  the  case  of  contract* 
for  material  for  public  works,  dredging  plant, 
cables,  constructional  iiuu  and  steel,  and  the  like, 
United  Kingdom  firms  may  lodge  tenders  with  the 
Colonial  Office  at  The  Hague  without  the  necessity 
tor  local  repreeontation  in  Holland, 
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THE  MARKETS. 

BASIS  METAL  PRICES. 
COPPER. 

S.D.  tubes    l*i<J- 

Brazed  tubes   ^^jd. 

Wire   ll'^- 

BRASS. 

V  M.  rods   6|d. 

Do.4  X  4  Sqs   8|d. 

Do.  4  X  y  Shts   Sj*'- 

S.D.  tubes   12 Jd. 

Braaed  tubes   15d. 

Rod*   "i'J- 

Shts.  tolOw.g   lOfa 

Wire   

Rolled  Metal   ^Oid. 

PHOSPHOR  BRONZE. 

s.  d. 

Strip    ^     U  PP''  'b.  basis. 


Sheet   

Wire   

Rods  

Tubes  

Castings    . . 


1  0 

1  -;t  „ 

1  -tl  „ 

1  2 


Delivery  3  ewt.  free  tii  any  town. 
Ten  per  cent  pbo.«phor  cnppei',  £40  above  price  of  15.S 
Fifteen  r>er  cent  phosphor  co|)per,  £:>0  above  jiiice 
of  B.S. 

Phosphor  tin  (r.    per  cent),  £30  itbovn    piice  of 
EngliKh  iiigiita. 
—  Charleii  Clifford  &  Son  Ltd.,  Birmiugham. 

•liiniiarv  30i.li.  192i. 


EXTRUDED  BRASS  ROD  PRICES. 

.Ijinuarv  :'>Otli.  192:^. 
Mcl^erhnie   Bros.    Ltd.    IN.tton    Park    Street,  Bir- 
niinf;b;un.  state  that  the  b;i-i  :  pr  irc  to  date  for  Br&^n 
Hods  is  Okl.  ppr  pound.    I'rH'es  for  Special  Alloys  ni 
Rods  and  Ingots  will  be  quot  d  on  application, 

January  30th,  1922. 
A.  Joseph  intimates  under  to  day's  date  that  he  is 
a  buyer  of   Non-ferrous  Scrap  Metals  at  the  under- 
mentioned approximate  prices  per  ton  : — 

@  per  ton. 

New  aluminium  cuttings  £55    0  0 

General  collected  scrap  bi  ass   27    0  0 

Clean  copper   53    0  0 

Braziery  copper    43    0  0 

Gunmetal    38    0  0 

Old  lead,  less  usual  draft   19    0  0 

(yVll    metal    carted    fveo  in 
London  area.) 

Tea  lead   17    0  0 

Old  zinc   14  10  0 

Hollow  pewter   115    0  0 

Shaped  black  pewter    ti5    0  0 

and  can  supply  solder  as  follow.s: — 

(Vr)  per  i,ou. 

Plumbers',  in  bar  O!'  strip  form         £72  10  0 

Tiumans    92  10  0 

Blowpipe    102  10  0 

All  prices  based  on  day  of  delivery  of  the  metal 
unless  otherwise  arranged. 


oil,  Is.  i^d.,  \esti  2^  discount,  barrels  included,  ex 
wharf,  London, 

White  Oils,— Special  No.  1  while  oil.  tfiO ;  No,  1 
wbite  oil,  £4(i:  No.  1a  half  wlii:^  i.il.  £40;  all  ex 
whai'f,  London;  in  drum.s  free,  .\o  2  li,ilf  white 
oil,  £35;  barwls  free,  all  nett  ca.tli. 

Castoi'  Oil. — Firm.  Englisli  :  Piiarmaceutical, 
r).^)s,  :  fir.sts,  50s,;  seconds,  45s.:  e.v  mills,  Hull: 
b;iriels  iniludetl.  We  hold  .stock  in  London  at  3s. 
pel'  cwL.  exti'a.  French  plni  i  niiin  iil  ical,  64s.  6d,. 
in  barrels;  67.s.  in  eases,  Loo^Imu  Krazilian,  45s. 
in  tins  and  cases,  London.  Trealed  pharmaceutical. 
42s,  in  5  gal.  drums,  Ijondon.  Madras  Coast  castor 
oil,  £41  per  ton  ci.f.,  landing  weiglits,  Fehinary 
shipment.    All  nett  caeii. 

Linseed  Oil, — .Advanced  very  sliai|)ly  owing  lo 
advance  in  lijiseed.  Siiot  oil  scaice  in  London. 
London  spot,  .■i3s  3d,;  February  / -April,  32s,  !)(1.  ; 
.\L^y/ August,  32s.  9d,  Hull  spot.  32s.  (lil.  : 
Felimary/April.  32s.  tid,  ;  .May /  August,  32s.  tid. 

Palm  Oil. — Steady  but  lower.  Lagos,  38s.  tid. : 
olher  grades  from  30s.  6d.  to  44s.  spot,  Liverpool. 

Rosin. — Quiet.  American  B,  14s.  6d. ;  G,  15s.: 
M,  16s.  9d.  ;  WG,  19s.  6d, :  French  FG,  14s,  fid. : 
WW,  17s.  {)d.  We  can  offei-  Spanisli  WW  rosin  at 
I7s,  3d.,  e.v  wharf,  London, 

Tallow. — No  auction  sale  last  Wednesday.  There 
is  a,  slightly  better  demand.  Australian  mixed,  34s. 
lo  40s,':  beef,  37s,  to  43s,  (id.:  mutton,  37s,  to  43s. 

Turpentine. — Very  Firm.  Spot  stocks  firmly  held. 
.•Vin(>iican,  74.S.  3d.  ;  Fiench,  in  American  barrels, 
not  offering;  Spanish,  in  Anrerican  barrels. 
73s.  6d.  ;  white  spirit.  Is.  lid.  per  gallon,  barrels 
included,  ex  wharf,  London.  Sample  on  application. 

AiiTKUR  Brown  &  Co.  Ltd. 
12(5,  Bishopsgate,  London,  E.C,2. 


MARKET  REPORTS. 

NEW  YORK  METAL  MARKET. 

The  latest  quotations  on  lln-  ukImI  market  are:  — 

Dols,  per  ton. 

Iron,  .\'o.  2  -Vineriean  Norilieiii  Foundry  l!)to20 

Cents  ppr  lb. 

Tin,  spot    31,50 

Zinc,  East  St,  Louis    4.57-^ 

Copper,  elecli  olx  I ic,  spot    13|  to  14 

Copper,  elecl  idl\ t  ic.  futui-es    14 

-  I^euter. 


THE  LONDON  IRON  AND  STEEL  EXCHANGE. 

Tliere  was  again  a  large  attendance  al  the  vveekly 
meetirig  of  the  London  Iron  and  Steel  E.xchaiige  on 
Tuesday.    It  was  reported  that  altliough  business 
conditions  had  not  improved  to  the  extent  that  was 
anticipated  at  the  end  of  last  year,  nevertheless 
tlieie  had  been  a  steady  expansion,  and  in  one  or 
two  departments  tliere  had  been   an  encouraging 
revival  of  activ,ity.    This  is  particularly  the  case  in 
the  pig  iron  market,  and  while  the  scale  of  opera- 
tions remains  wofully  small  compared  with  the  pro 
duetive  capacity  of  the  industry,  the  increased  trade 
which   is   now   passing   augurs  well   for  the  near 
futuie,    Expoit  orders  have  increased  considerably 
ill  numbei-  of  late,  and  Germany    amongst  otlier 
countries  has  been  a  buyer.    In  the  home  trade  also 
pig  iron  producers  liave  recovered  the  field  that 
only  a  few  montlis  ago  appeared  to  liave  been 
secured  by  Continental  manufacturers.    The  lattei- 
arc  now  unable  to  sell  in  competition  with  home 
brands  in  the  British    ma.rket    and    the  Customs 
returns  are  no  longer  likely  to  show  such  large 
tonnages  of  pig  iron  imports  as  was  the  case  at 
the  end  of  most  months  in  1921.     Conditions  in  the 
semi  finished  material  department  have  developed 
along  similar  lines,  and  on  the  majority  of  descrip- 
tions British  manufacturers  have  nothing  lo  fear 
from  Continental  competitors.    Tliere  liave  been  a 
few   instances  of  German  wii-e  bars   having  been 
imported  at  favourable  prices,  and  the  sale  of  some 
American  billets  was  reported  recently.    The  latter 
case,  however,  was  an  isolated  transaction  in  which 
none  of  tlie   important   American   producers  were 
interested,  and  has  not  been  repeated.    The  depart- 
ments in   wliicli    Ameiican    competition    has  been 
noticeable  of  late  has  been  in  wire  and  wire  pio- 
ducts  and  in  tube  strip,    tlio    semi-product  from 
whicli  tubes  ai-e  manufactured.    In  the  latter  case 
two    rather    good    orders    have    been    taken  by 
-Ainei-ican  works.  The  demand  for  finislied  materials 
is   still   dragging,   and  recently  the  Germans  are 
becoming  more  active  in  competing  for  expoi  t  orders. 
The  Indian  and  Far  Eastern  markets  have  placed 
orders  for  German  material;  but  the  bulk  of  the 
business  passing  is  still  being  taken  by  the  British 
works.      Fuel    and    labour    difficulties    wliich  are 
under,<tood  to  be  fairly  general  on  the  Continent  are 
preventing  many  overseas  buyers  from  giving  out 
orders  in  tliat  direction,  and  although  British  export 
[jrices  are  somewhat  firmer    they  are  still  on  com- 
petitive terms  with  most  foreign  producers. 


OILS,  ETC. 

Lubricating  Oils. — Spot  and  shippiiiig  ]irices 
remain  mu'liaiiged.  We  have  cabled  advice  from 
New  Yolk  that  a  conference  will  be  held  on 
February  4  with  a  view  to  increasing  freight  rates 
to  the  United  Kingdom.  We  quote  pales,  £15  to 
£2(i  10s.:  reds,  £20  to  £33;  dark  cylinders,  £21  to 
£39;  filtered  cylinders,  £27  to  £45;  blacks,  £8  to 
£20;  all  ex  wharf,  London,  less  2^  per  cent  dis- 
count, prompt  ili'l:viiy.  Shipment  prices  on  appli 
cation.    Soluble  oil  £2(j. 

Fuel  Oil— 905/10  gravity,  £5  10s.  per  ton;  950 
gravity,  £4  per  ton;  both  ex  tank,  nett  cash. 
Delivered  in  bulk  by  tank  wagon,  lOs.  per  ton 
extra. 

Paraffin  Wa.x  and  Scale,- 118/20  deg.  Fah.,  2i<l,  ; 
123/25  deg.  Fab,,  2-^1,:  125/27  deg.  Fah.,  2|d, ; 
125/30  deg,  Fali.,  2^d,  ;  130/35  deg.  Fah.,  S^d. : 
135/40  deg,  Fah.,  3gd, ;  140/45  deg.  Fah.,  4id, ; 
London  and  Liverpool.  Paraffin  scale  :  We  quote 
122/24  deg.  Fab,.  Ifd.  spot,  l^d.  forward  ship- 
ment. 

Petroleum  Oils.- Water  white.  Is,  6d.  ;  standard 
white.  Is,  5d,,  in  barrels  nett;  300  deg.  high  te.st 


SYDNEY  HARDWARE  MARKET. 

The    Sydney    liardw  arc    inai  kel    is    quiet.  The 

following  are  the  latest  cpiotations  : — 

Fencing  wire  : —  Per  ton. 

Australian  black.  No,  8  gauge   £22  15  0 

Australian  black,  Xo,  10  gauge    23  15  0 

.Vmerican  galvanised.  No.  8  gauge    26    0  0 

-\riierican  galvanised,  No.  1()  gauge  ...    29  10  0 

liarbed  wire  :-  Per  ton. 

Australian  -  ;i  i  \  ;i  m.s.'d.  12^  gauge   £42    0  0 

American  ga  !\ :i'!i.-~.  d,  12  gauge    37    0  0 

(Jalvanised  iron  : —  Per  ton, 

Faiglish  corrugated,  2()  gauge   £39    0  0 

Kiiglisli   plain,  2(5  gauge    39  10  0 

Per  mill 

Rabbit    [iroof   netting   £70    5  0 

Per  ton. 

Sheet  lead,  in  full  rolls  £39    0  0 

Bar  iron   24  10  0 

Shoeing  steel    25  10  0 

Steel  plates    28    0  0 

Sleel  sheets    37  10  0 

I'inplates.  British,  per  double  box    3    2  fi 

— Beuter. 


BRUSSELS  IRON  AND  STEEL  MARKET. 

The  tendencies  ,.n  the  Belgian  iron  and  isteel 
market  are  still  .sati.sfactory,  but  orders  do  not  show 
and  very  great  increase  and  are  limited  to  con- 
sumers' requirements.  Exports  to  Great  Britain  are 
active. 

The  folhiwing  are  (lie  latest  quotations: — 

Francs. 

Commercial    bars    42.5 

Belgian  foundrv  pig  iron  : — 

No.  1   28.") 

No.  2  :   270 

No.  3   2(15 

Sheets,  ordinary   .520-97;") 

Sheets,  polished    1 ,250 

Sheets,  galvanised   .'  '.   l.,550 

Rails   ;  •.  ■.   450 

— Renter. 


NOTICES  OF  MEETINGS. 


THE  INSTITUTION  OF  AUTOMOBILE 
ENGINEERS. 

The  next  ordinary  general  meeting  of  the  Insti- 
tution of  Automobile  Engineers  will  be  held  on 
Wednesday,  February  8.  1922,  at  the  Institution  of 
Mechanical  Engineers,  Storey's  Gate,  St.  James' 
Park,  London,  S.W.I,  at  8  p.m.,  when  Mr.  E.  L. 
Bass  will  read  his  paper  entitled  "  Engine  Lubrica- 
tion." This  paper  is  by  a  graduate  and  was 
awarded  the  Daimler  Premium,  one  of  the  condi- 
tions of  which  provides  that  the  successful  paper 
shall  be  read. 

Cards  of  invitation  for  the  use  of  visitors  may  be 
obtained  on  application  to  the  Secretary  of"  the 
Institiiticm.  28,  Victoria  Street,  London.  S.W.I. 


In  a  letter  received  this  week  by  the  General 
Purposes  Committee  of  the  Barrow  "Town  Council, 
.Mr,  A.  Frank  ilason,  commercial  manager  of  the 
Bar  row  Hematite  Steel  Co..  says  :  "  As  one  of  the 
largest  ratepayers  in  the  town,  my  companv  view 
with  the  gravest  alarm  the  e-x'penditure "  being 
incurred  in  various  directions  on  work  which  maiiv 
people  believe  to  be  unnecessary.  We  find  ourselves 
quite  incapable  to  meet  competition,  even  with  the 
reduced  wages  being  paid  to  our  workpeople,  and 
unless  some  unforeseen  change  comes  about  in  the 
position  of  affairs  in  the  near  future,  these  works, 
in  coiiuiion  with  other  similar  concerns,  must  close 
douii  indefinitely  very  shortly.  I  do  not  wish  lo 
|jai  ticiihirise.  but  merely  (o  warn,"  The  committee 
decided  that  the  Mayor  should  interview  the  Steel 
Co..  and  that  if  he  ascertains  that  they  are  referring 
to  relief  work  for  the  unemployed,  then  he  should 
bring  the  pM.sin'on  before  the  Prime  Minister  when 
the  depiitatiun  of  civic  heads  approacli  hiui  in  regard 
to  alteriiaiive  work  for  the  districts  affected  by  the 
-suspension  of  the  order  for  the  four  capital  "ships 
for  the  British  .Admiraltv. 
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ABSTRACTS. 


Wiring  Installations  in  Small  Proper- 
ties. By  -I.  Cleary.  {The  Electrical 
Times,  January  12,  1922.) 

In  the  majority  of  cases  where  cables 
are  laid  in  streets  consisting  of  small 
houses  it  will  be  found  that  there  are  as 
many  or  more  prospective  consumers  than 
have  been  connected.  As  these  houses  are 
usually  built  adjacent  in  blocks  or  terraces, 
it  is  a  very  easy  matter  to  "  loop  "  them 
inside  up  to  10  or  12  houses  per  service, 
according  to  the  number  available.  Every 
effort  should  be  made  to  obtain  this  work 
en  hloc,  as  otherwise  it  would  take  10  years 
to:  obtain  10  per  cent  of  the  houses,  and 
then  at  a  cost  which  would  leave  little 
or  no  margin  of  profit,  necessitating, 
as  it  would  in  almost  every  case,  a  costly 
service  beyond  the  needs  of  the  house. 
Having  the  mains  already  provided,  and 
effecting  a  furthei  economy  of  more  than 
75  per  cent  in  the  cost  of  connection,  the 
amount  saved  should  be  available  for  UvSe 
in  producing  further  beneficial  results,  pre- 
ferably by  providing'  a  means  of  overcom- 
ing' one  of  the  most  delicate  points — or, 
rather,  groups  of  points — the  installation. 

By  groiiping,  say,  10  houses,  with  an 
average  of  seven'  points  each,  on  to  one 
service  the  work  could  be  done  at  £10  per 
house  for  sei'vice  and  installation.  At  the 
modest  estimate  of  £5  per  anniim  per 
house  a  revenue  of  £50  will  be  obtained  for 
evei"y  £100  spent,  whereas  in  the  ordinarv' 
way  with  new  extensions  the  average  cost 
for  main  and  sei"vic©  only  cannot  be  less 
than  £15  per  house.  The  service  would 
preferably  be  lead-covered  and  armoured, 
as  alsO'  would  be  the  loop  connections  from 
house  to  house,  the  blocks  of  houses  being 
balanced  against  each  other.  The  instal- 
lation should  be  carried  out  throuQ-hout  in 
twin  metal-cased  cable.  This  cable,  with 
standard  qiiality  switches  and  holders  and 
plain  pendants,  can  be  installed  in  in- 
habited houses  with  a  great  saving  in  time 
and  with  little  or  no^  defacement  at  a  price 
to  compare  with  a  less  efficient  job. 
Attentio'U  is  necessary  to  the  essential  de- 
tails of  strong  fixing  and  perfect  bonding 
— then  the  job  is  equal  to  the  best. 


Industrial  TJsfjs  of  Compressed  Air. 
(The  Manchester  (rimrdian  Commer- 
cial, Januai-y  12,  1922.) 
There  are  two  classes  of  air  compressor 
in  general  use,  the  slow  speed  and  the 
high  speed.  Tlie  latter  is  rather  the  more 
modern'  type,  but  the  former  is  still  a 
very  efficient  class  of  machine  when  built 
by  a  reputable  firm.  It  is,  however,  used 
more  for  mining  and  othpr  large  installa- 
tions than  for  small  subsidiary  plants  that 
would  find  place  in  the  average  works  or 
factory.  The  high-speed  compressor  is  to 
all  intents  and  purposes  a  icversed  high- 
speed steam  engine,  althoucrh,  of  course, 
very  different  in  internal  detnils.  It  hns 
the  advantage  of  being  self-cnntainod , 
occupying  little  space.  rer|uiring  little 
attentioii  and  a  small  upkeep  cost,  When 


installing  a  compressor  the  main  thing  is 
to  avoid  a  cheap  job,  as  the  running  costs 
are  apt  to  be  serious.  Another  point  is  to 
see  that  the  rated  capacity  is  on  the  basis 
of  air  delivered,  not  volume  swept  out,  two 
vei-y  different  figures  from  the  users'  point 
of  view.  Automatic  lubrication  is  essen- 
tial with  the  high-speed  type  and  auto- 
matic gioverning  very  desirable  as  a  saving 
of  power. 


Women's  Work  and  Electricity. 
(Electrical  Industries.  Januaiy  18, 
1922.) 

One  of  the  interesting  differences 
between  the  domestic  electrical  business  in 
the  States  and  here  is  that,  while  British 
firms  have  cultivated  the  cooking  and 
heating  branches  very  assiduously, 
American  firms  have  spread  themselves 
over  the  labour-saving  devices,  including 
suction  cleaners,  washing  machines  and 
dish  washers,  and  it  is  rather  remarkable 
to  find  American  electrical  salesmen  ask- 
ing whether  their  policy  has  been  the 
correct  one.  It  has  to  be  considered  in 
connection  with  the  facts  that  in  the 
United  States  36  per  cent  of  wired  homes 
have  electric  washers,  71  per  cent  electric 
irons,  40  per  cent  electric  suction  cleaners, 
2  per  cent  electric  dish  washers  and  2  per 
cent  electric  cooking  rang'es.  That  is  to 
say,  the  numljer  of  appliances  sold  is 
roughly  in  inverse  proportion  to  the  use- 
fulness of  the  respective  appliances. 
Washing  dishes  takes  four  times  as  much 
time  as  washing  clothes,  yet  only  100,000 
dish  washers  have  been  sold  as  against 
2,500,000  clothes  washers.  "Hasn't  the 
Avork  that  is  biggest  in  the  housewife's 
scheme  of  things,"  asks  our  con- 
temporary, "  been  overlooked  in  favour 
of  the  electrical  labour  savers  that  were 
'  easier  to  sell  '  ?  " 


The  Manufactttre  of  Carbon  Elec- 
trodes. (The  Electrical  Review, 
January  13,  1922.) 

The  carbon  electrode  industry  started 
about  40  years  ago,  and  the  credit  for  its 
earlier  developments  belongs  chiefly  to 
the  Frenchman,  Carre.  Carre's  methods, 
with  modification  in  manipulative  details, 
and  with  various  new  materials,  are  still 
being  employed. 

In  general,  the  process  consists  of 
mixing  the  ground  and  cleaned  raw 
material  with  tar  or  tar-like  substances, 
giving  it  the  desired  shape  by  pressing, 
and  finally  calcining  the  pressed  shapes  to 
give  them  the  required  mechanical 
strength  and  electrical  conductivity. 

The  raw  materials  considered  suitable 
for  the  manufacture  of  electrode  include 
all  varieties  of  carbon  found  in  sufficient 
purity  and  in  a  form  which  can  be  used 
industrially.  The  pioportioning  of  the 
Quantities  of  the  different  ingredients,  and 
the  size  of  grain,  are  of  paramount 
importance.  As  most  of  the  substances 
xised  are  qiiite  hard,  substantial  crushing 
machinery  is  essential,  and  the  equipment 


must  include  the  necessary  appliances  for 
obtaining  the  correct  grade  of  fineness. 
The  crushed  material  is  calcined  to  drive 
off  occluded  gases  and  to  destroy  oily  sub- 
stances, and  it  is  then  mixed  with  the 
binding  medium — tar  or  pitch — and 
thoroughly  kneaded.  The  mixture  is  then 
leady  for  the  press,  where  it  is  given  the 
desired  shape,  and  its  density  is  increased. 
After  an  interval  the  pressed  shapes  are 
subjected  to  a  coking  process  in  a  gas- 
fired  kiln,  with  exclusion  of  air.  The  air 
is  excluded  by  placing  the  electrodes  into 
square  or  round  chambers  made  of  highly 
refractory  material  and  packing  them 
round  with  carbon  powder  to  fill  the  spaces 
between  them  and  the  wall  of  the  chamber. 
Airtight  covers  are  provided  to  the 
chambers,  and  these  have  a  small  opening 
through  which  the  vapour  given  off  in  the 
heating  escapes.  The  furnaces  are  low 
and  constructed  of  refractory  material  to 
withstand  temperatures  round  1,500  or 
1,600  deg.  Cen.  The  period  of  calcination 
varies  according  to  the  dimensions  of  the 
electrodes,  being  from  10  to  16  days  for 
the  larger  sizes. 


REVIEWS. 


The  Foreign  Exchanges.  By  Victor 
Louis  Gei  ard.  London :  Pall  Mall 
Investments  Ltd..  Waterloo  Place, 
Pall  Mall.    Is.  nett. 

The  sub-title  of  this  book  is  the  most 
attractive,  namely,  "  How  to  Profit  by 
Them."  The  present  chaotic  state  of  the 
exchange  situation,  the  'ligihtening-like 
rapidity  with  which  currencies  fly  up  and 
down,  is  a  sore  trial  to  our  steady  going 
merchant  shipper.  If  Mr.  Gerard  can 
assist  us  to  a  complete  understanding  of 
the  three  mysteries  of  cunencA%  banking, 
and  foreifirn  exchange,  we  will  profit  by 
our  knowledge  without  anv  further  assist- 
ance.   The  book  is  interesting. 


CoiwERTiNG  A  Business  into  a  Private 
Company.  By  Herbert  W.  Jordan. 
London:  Jordan  &  Sons  Ltd.. 
Chanceiy  Lane.  W.C.2. 

An  interesting  brochure  which  should 
certainly  prove  to  the  owners  of  busi- 
nesses whether  it  will  help  them  to  turn 
their  concern  into  a  private  company. 
The  matter  is  clearly  set  out.  and  shoiild 
be  leadilv  followed. 


Mechanical  Wori^d  Tear  Book,  1922. 

Emmott(S:  Co.  Ltd.,  65.  King  Street, 

Manchester,  2s.  6d.  net. 
This  is  deservedly  one  of  the  most 
popular  of  year  books,  covering  as  it  does, 
many  phases  of  modem  engineering  prac- 
tice. In  additioin  to  many  tables  there 
are  over  270  pag-es  of  desciiptivp  matter. 
In  addition  to  steam  and  gas  ensrines 
two  chapters  are  devoted  to  oil  engines. 
The  section  on  boiler  construction  has  been 
revised,  and  there  is  a  new  section  OH 
pipes  and  tubes. 
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RAH. 

Railway  Rates  and  Trade. 

That  the  railways  have  done  and  aie 
doing  their  best  to  enoourage  the  com- 
merce of  the  counti-y  was  the  contention 
of  Mr.  W:.  Slater,  fonnerly  deputy-assis- 
tant gMD'ods  manager  to  the  Lancashire  and 
Yorkshiie  Railway  Company,  and  later 
general  transport  officer  (Liverpool  and 
District)  for  the  Ministi-y  of  Food,  in  a 
lecture  on  "Railway  Goods  Traffic: 
Transpoit  and  Changes"  at  Liverpool 
University.  Taken  as  a  whole,  he  said, 
the  railways  do  not  pav  so  much  as  3f 
per  cent  on  the  capital  of  £1 ,300,000,000 
invested  in  them,  and  about  75  per  cent 
of  the  goods  traffic  is  carried  at  lower  rates 
than  those  authorised  by  Parliament. 

The  railway  companieis  always  kept 
before  them  the  fact  that  if  their  charges 
were  too  high  the  trade  and  commerce  of 
the  country  would  be  hampered.  In  1912 
the  working  expenses  O'f  the  railways 
absorbed  03  per  cent  of  the  revenue, 
leaving  only  37  per  cent  for  distributi(m 
amongst  the  shareholders.  The  averasre 
interest  on  the  capital  of  £1,300,000.000 
invested  in  the  railways  of  the  United 
Kingdom  in  1913  was  3'64  per  cent. 

Mr.  Slater  went  on  to  trace  the  develop- 
ment of  railway  charges,  which  oiiginated 
in  tolls  foir  the  use  of  the  railroad  One 
of  the  basic  principles  adopted  nearly 
100  years  ago,  and  remaining  effective 
to-day,  was  the  variation  of  charges  accord- 
ing to  the  character  of  the  traffic  carried^. 

Although  railway  companies  had  from 
the  moment  of  their  birih  been  tied  and 
bound    by    Act    of     Parliament  writh 
regard  to  their  maximum  charges,  they 
had  exercised  their  libertv  to  charge  less 
than  the  sums  fixed  by  Parliament  to  an 
extent  that  had   never   been  sufficiently 
appreciated.      Every  larjre  railwav  com- 
pany had  millions  of  rates  on  its  books 
which  were  below  its  charging  powers. 
These  were   called  exceptional  li'ates,  ;to 
distinguish    them     from     class  rates, 
but   even    a   large    proportion    of  the 
class    rates    themselves    were    not  up 
to      the      charging    powers     fix^d  in 
1891-2.      Altoeether  something   like  75 
per  cent  of  the  traffic  carried  on  the  rail- 
wavs  was  charp*ed  at  lower  latei  than  those 
authorised  by  Parliament.    Tbe  railways 
had  done  and  were  doing  their  best  to 
encoura^^e  the  commerce  of  the  coiuntrv. 
The  public  forsrot  that  all  through  the 
war,   whilst  most  commercial  undertak- 
ings were  making  large  profits,  as  shown 
by    the    enormous  sums  paid  to  excess 
profits  duty,  the  railwavs  did  not  receive 
a  penny  extra  in  goods  traffic  rates. 
It  was  not  until  the  beErinninsr  of  1920 
,  tliat  the  small  increase  of  50  per  cent  was 
levied.    True,  it  was  raised  to  100  per  cent 
or  so  in  the  followins"  September,  but 
:  what    was    that     compared     with  the 
increased  wac^^s,  cost  of  conl.  and  other 
materials?     Tbe  cost  of  living  at  that 
time  could  not  have  been   far  short  of 
200  per  cent  over  pre-war.   Railways  had 
recently   been    decontrolled    to   a  large 


extent,  but  they  were  not  free  to'  act  as 
they  tliougbt  fit.  They  had,  however, 
already  done  much  to  meet  the  needs  of 
trade  and  commerce.  The  reductions  made 
at  the  beginning  of  the  year  in  the  rates 
for  coal,  iron  and  steel,  limestone  for 
chemical  works,  and  lime  for  iron  and 
steelmaking  were  estimated  to  be  equal  to 
£10,000,000  a  year.  The  railways  horned 
that  this  would  stimulate  trade  generally, 
and  so  bring  additional  traffic,  which, 
would  recoup  them  for  tlie  reduction  of 
charges. 


AIR. 

By  Air  to  the  Suburbs. 

Parisians  are  seriously  'considering  the 
possibility  of  no  longer  taking  the  under- 
ground railway  to  reach  theii-  suburban 
homes  in  the  evening,  but  of  flying  home 
at  a  speed  of  150  miles  an  hour.  The  idea 
is  not  a  new  one.  In  1914,  a  few  months 
before  w^ar  broke  out,  an  engineer,  who 
was  also  Deputy  for  Paris,  M.  Francis 
Laur,  proposed  the  constructioin  of  an 
aerial  railway  consisting  of  an  aeroplane 
guided  by  a,  cable.  The  aeroplane,  instead 
of  flying  freely,  would  be  attached  to  an 
electric  cable  supported  by  pylons,  and 
would  follow  this  cable  through  space' 
just  as  a  tramcar  follows  the  wire  to  which 
the  trolley  pole  is  attached.  The  Minister 
of  Public  Works  had  agreed  that  experi- 
ments should  be  made  in  this  method  of 
transport  on  a  line  extending  from  Tioyes 
to  Bar-sur-Seine  when  the  war  prevented 
any  further  jirogress  with  the  scheme.  In 
1919,  the  inventor  again  brought  his  plan 
to'  the  notice  of  the  Govei'nment,  and  a 
commission  was  appointed  to'  enquire  into' 
its  possibilities.  The  commission!,  after  an 
exhaustive  enqrriry  into'  the  matter,  came 
to  the  conclusion  that,  not  only  was  the 
scheme  of  ffreat  interest,  but  should  prwe 
commercially  practicable,  and  it  recom- 
mended the  authorities  to  give  M.  I^aur 
all  facilities  for  experiments  on  a  larg-e 
scale.  These  experiments  are  shortly  to 
he  carried  out  in  the  neighbour'hood  of 
Peronne,  where  the  deserted  nature  of  the 
eonntrv  (the  heart  of  the  devastated 
regions)  will  reduce  to  a  minimum  any 
possibility  of  accident  to  persons  below. 
It  is  expected  that  a  speed  of  150  miles  an 
honr  will  be  attained. 

Many  advantages  worrld  attend  the 
I'ealisation  of  srrch  a  scheme;  interruption 
of  tbe  service  by  reason  of  floods  or  snow 
woirld  be  impossible,  and  the  iirstallation 
of  the  cable  w^orrld  cost  nnrch  less  than  the 
laying  down  of  permarrerrt  way.  The 
advantage  of  aerial  lines  for  the  quick 
delivery  of  letters  is  also  dwelt  upon. 

M.  Laur  had  informed  the  Paris 
Municipal  Cbuncil  of  his  scheme,  and  has 
suggested  that  arr  aer-eial  main  line  might 
ver-y  well  be  constrncted  irr  a.  circle  round 
the  city,  or  a  direct  lirre  mio-ht  be  con- 
structed between  the  Place  de  I'Etoile  and 
and  Saint  Germain. 

It  is  recalled  that  it  was  on  the  tiam- 
wav  line  to  Saint  Germain  that  slectri- 
cally-driven  cars  were  first  used  to  rep'lace 
horses,    and    that    the    inuovation  was 


received  with  somewhat  mixed  feelings  by 
the  per-sons  accustomed  to  travel  to  and 
fro  to  the  capital  by  this  line.  There  is 
noelectric  railway  to  Saint  Gennain,  and, 
in  view  of  the  fact  that  the  town  stands 
at  the  top  of  a  ver-y  steep  hill,  it  is  not 
impossible  that,  should  M.  Larrr's  experi- 
ments prove  his  invention  to  be  practicable 
arrd  without  danger  in  populous  iistriots, 
Paris-Saint  Germain  by  air  may  btcorrre 
a  reality  in  the  not  far  distant  future.-  — 
Renter. 

U.S.  Airships. 

The  report  of  the  United  States 
National  Advisory  Committee  for  Aero- 
nautics has  just  been  published,  and  will 
no  doirbt  be  of  the  gr-eatest  interest  to  all 
interested  in  air  transport  irr  this  country. 
Particularly  interesting  are  the  references 
to  airships  and  the  production  and  use  of 
helium  gas  for  their  inflation.  Referxing' 
to  the  heliurrr  and  natirral  gas  wells  in  the 
United  States,  the  committee  states  that 
they  afford  a  practical  monopoly  of  the 
sources  of  supply.  The  latest  estimates 
prove  that  heliirm  is  escaping  into  the 
atirrosphere  at  the  rate  of  1^  irrillion  cubic 
feet  per  day,  or  irr  qrrantities  sufficieirt  to 
fill  four  large  airships  a  week.  The  great 
resources  in  the  Urrited  States,  at  this 
i-ate,  will  have  become  dissipated  within 
the  next  20  years  unless  steps  are  taken  to 
pr-eserve  the  scmroes  of  su])ply.  It  is 
stated  that  many  srrccessful  flights  have 
]-ecently  been  made  in  the  United  States 
with  a  heliurrr-inflated  air-ship. 

Touching  on  the  development  of  aii-- 
ships,  the  committee  favours  the  continu- 
ance of  sirch  developrrrent,  aird  an  irrdica- 
tion  of  the  impor-tance  attached  to  this 
recommendation  is  forrnd  in  the  decision 
of  the  United  States  Governirrent  to  com- 
mission the  Zepi^elin  Company  to  sirpply 
arr  airship  to  replace  the  ill-fated  R38. 
The  I'epor-t  states  that  it  would  be  ooritrary 
to  the  trrre  American  spirit  to  abandon  a 
programme  of  development  l>ecause  of  a 
single  disaster.  The  following  conrment 
arrd  reconrnrerrdations  are  nrade  by  the 
committee. 

In  connection  with  the  consideration  of 
an  airship  development  policy,  the  conr- 
mittee  presents  as  the  crystallised  opinion 
of  the  Government  experts  who  have 
studied  the  problem  that  in  helium  the 
United  States  has  exclusive  possession  of 
a  valuable  adjunct  to  national  defence, 
which  will  be  wasted  unless  conservation 
is  provided  for  without  delay. 

The  committee  therefore,  recommends 
that  the  Governnrent  acquire  arrd  seal  for 
future  use  the  best  helium-producing  gas 
fields;  that  such  experinrerrts  be  continued 
as  are  involved  in  the  development  of  an 
efficient  and  economical  process  for  the 
extraction  and  repurification  oi  h  -l'u  '  _ 
and  that  the  Governrrrent  continue  experi- 
mental work  in  connection  with  the 
development  of  airships.  With  large 
reserves  of  helium,  and  the  developrrrent 
of  types  of  airships  frJly  to  realise  the 
advantages  to  be  derived  from  the  use  of 
helium.  America  vorrld  possess  resources 
and  knowledge  with  which  no  other 
nation  could  successfully  compete. 
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The  Scottish  Motor  Show. 


The  Scottish  Motor  Sliow  is  the  most 
important  of  the  year  for  tlie  motoi'  trade 
in  the  North,  and  this  yeai  's  sliow,  tlu- 
20th,  is  the  largest  and  nrost  important 
that  has  yet  been  held.  The  attendance, 
which  on  the  o])ening  day  was  disajtpoiut- 
ing,  improved  c()nsideral)ly  on  snl)se{ineiit 
days,  and  a  fair  amoniit  of  business  has 
resulted.  The  Kelvin  Hall  in  Glasgow 
is  a  spacious  bnilding;  indeed,  it  has  the 
largest  floor    space  of   any  hall    in  this 


"Albion"   32]i.p.   3-toij  Lorry. 

coimtry,  but  it  is  not,  owing  to  the  low 
roof,  a  really  satisfactory  building  for  an 
exhibition  of  any  kind.  It  compares  veiy 
unfavourably  with  Olympia. 

The  motor  tiade  in  Scotland  may  be 
described  as  mildly  optimistic  about  the 
near  future.  On.e  hears  at  the  show  of 
many  firms  booking  orders,  and  the 
indications  of  a  slight  but  ])erce])tible 
revival  are  many.  With  regard  to 
innovations  or  improvements  either  in 
engine  or  chassis  design,  thea'e  is  no 
evidence  of  anything  unique  that  was  not 
shown  at  Olympia,  but  it  is  nofeworthy 
tliat  three  newi  Scottish  models  are  on 
view.  vScottish  models  are  very  much  in 
evidence.  It  is  somewhat  surprising,  in 
a  show  comprising  all  types  of  motor 
vehicles,  that  the  most  proininent  makers 
of  steamers  are  absent.  Perhaps  the  nn)st 
notewoi-fhy  features  of  the  show  are  the 
ma.n  fine  coTiibination  models  and  the  7  h.p. 
to  10  h.p.  cars.  There  is,  undoubtedly,  a 
growing  market  for  the  economical  lip'1^* 
ear,  witli  either  air  or  water-cooled 
cylinders.  Usually  the  two-cylinder  uni+ 
is  employed,  and  although  those  small 
cars  are  mostly  equipped  with  two-seater 
bodies,  sometimes  with  a  dickey  seat,  there 
iue  some  very  neat  four-seaters. 

British  and  American  makers  differ  as  in 
the  relative  merits  of  cone  and  dry-jdate 
nlutches.  It  was  stated  that  at  the  recent 
New  York  show  only  T  per  cent  of  the 
cars  were  fitted  with  cone  clutches,  but  at 
the  Scottish  show  the  cone  clutch  is  more 
in  evidence,  although  firms  are  becoming 
more  and  more  favourable  to  the  plate 
tvpe,  fabric  facing  being  generallv  used 
although'  some  are  leather  faced,  and 
,„p^  .,l-tf)-metal  surfaces  are  not  unpoimlin 
wi<'>  many. 

There  are  several  excellent  magnelos 
nn  view,  and  there  is  no  doubt  that  lh'> 
Liicas,  the  B.T.H..  E.I.O.  and  Watford 
magnetos  for  finish  and  reliability  arc 
unsurpassed.  The  magneto  makeis  ;ue 
not  much  concerned  about  the  oppositio" 


of  battery  ignitit)n  systems.  There  are 
mechanical  defects  in  the  latter  systeiu 
w  liich  it  will  be  difficult  to  surmount, 
Init  it  seems  veiy  probable  that  in  coixise 
of  time  the  prejudice- of  many  against  coil 
ignitioiu  will  be  overcoime  and  opinion  will 
be  equally  divided  as  to  the  merits  and 
(lemeiits  of  both  methods  of  ignition, 
(^uite  a  few  makers  aie  now  fitting  tlie 
magneto  ajid  water  pumj)  in  tandem.  The 
('fficien(\\'  of  a  car  de]ieiids  to  a  gieat 
extent  on  the  timing  of  the  ignition,  and 
the  Simnis's  patent  flexible  power  coupling 
is  of  interest  in  this  connection.  If  the 
compressed  chaige  is  not  exjjloded  in  the 
cylinder  at  th'e  light  monient  the  maxi- 
mum power  is  not  developed.  With  the 
Vernier  coupling  the  magneto  (an  be  set 
in  correct  relationship  to  the  engine  so 
that  the  spark  is  jierfectly  tini'ed.  It  i^ 
i|uite  a  simple  contrivance,  consisting  of 
three  i)arts — two  toothed  fiaiiges  with  a 
hard  i  ubber-like  toot  hed  ilisc  between 
(hem.  Tiie  half  couplings,  or  flanges, 
have  1!)  and  20  t'eeth  respectivelv,  and  the 

adjustment     is,    thecrefore,       ^  -Tq  ^  380 

part  of  a  revolution,  or'  rather  less  than 
I  deg.  Tlie  Vernier  markings  on  the  edges 
of  the  flanges  make  fine  adjustment  an 
easy  matter. 

It  is  eoriqiuted  that  this  \ear  G-'j  per 
cent  of  cars  are  equi})ped  with  the  s'piral 
bevel  gear  for  the  final  drive,  as  compared 
v\ith  4G  ])er  cent  last  year,  although  the 
worm  gear  has  not  gTown  more  popular, 
and  the  straight  bevel  has  become  much 
less  jjiominent  than  a  year  ag'o. 

Tyres  and  wheels  do  not  show  much 
variation  in  any  way  from  last  yeai's 


"  Duvelt  "  Engine  :  Section  of  Engine  showing 
Truncated  Piston. 

show.  Overhead  valves  look  like  ulti- 
mately eclipsing  side  valv^es.  Aluminium 
pistons  are  becoming  more  numerous,  and 
it  is  rathei  significant,  if  surprising,  that, 
apart  from  the  gear  box,  ball  bearings 
are  not  being  more  used. 

It  is  very  difficult  to  single  out  special 
cars  for  comment,  even  Scottish  ca.rs,  when 
there  nve  so  many  excellent  models.  The 
Arrol  .lohn-^ton  has  a  good  display,  as  has 


also  the  Argyll,  Beardmore's,  Halley's, 
and  the  Albion  Co.  The  Scotsman  cars, 
made  by  The  Sccvtsnian  Motor  Vnv  Co. 
Ltd.,  attracted  considerable  attentifn, 
and  tile  .iverhead  bevel-driven  counfer- 
-ihafl  lit  the  14-4t)  h.p.  powei  unit  is  very 
efficient.  The  luonobloc  cylinder  is  in  one 
piece  with  the  upjiei  pait  of  the  i  rank- 
(ase,  and  for  engine  repairs  the  base  of 
the  crankcase  is  dropped  and  the  crank- 


tMigiiie  ami  Gfiirbo.v  Unit. 

A  =  Dynaiiiu;  B  =  Clamp  Screw;  C  =  Flyvviiepl 
Clutcli ;  D  =  Gearljox  Air  Release:  E  =  Spi(ier 
for  Front  Universal;  F  =  Ferodolined  Brake 
Band:  (;  =  Oil  Keturn  Pipe;  H  =  Oii  Pressure 
Release  Valve:  I  =  ]?rake  Pedal:  J  =  Clutcli 
Pedal. 

shaft,  connecting  lod.-.  and  pistons  drawn 
out  complete.  All  the  Scotsman  models 
have  four  cylinder  engines. 

A  powei  unit  that  is  worthy  of  sjiecial 
mentioii  is  the  single-sleeve  valve 
fo'Ui-stroke  motor-cycle  engine  nrade  l>y 
BaiT  &  Stroud  Ltd.,  Annie.sland,  Grlas- 
gow.  This  firm,  which  specialised  in 
range  finders  and  similar  work,  have 
shown  praiseworthy  enterpiise  in  divert- 
ing theii  energies  to  petrol  engine  manu- 
facture. The  organisation  of  this  fiimV 
works  is  perfect,  and  specially  suited  for 
((uantity  production.  Tlie  engine  is  made 
in  two  mod:els,  Mark  I.  and  Mark  II,  Tin  i 
Mark  I.  model  has  the  magneto  placed  at 
tlie  rear,  as  shown  in  the  illustration,  while 
the  other  model  has  the  magneto  at  the 
front  of  the  engine. 

Another  motor-cyide  engine  which  i> 
very  simple  and  efticient  is  the  "  Duvelt,' 
the  product  of  Derford  i.^-  Pllliott 
(Sheffield)  Ltd.,  Bath  Street,  Birming- 
ham. The  whole  (ombination  model  of  ij 
this  firm  is  very  interesting,  with  its  in-  [ 
terchangeable  wheels.  which  can  he 
removed  in  a  few  seconds  by  merely  knock- 
ing out  the  spindles.  The  engine  has  a  , 
truncated  pistim  whereby  a  longer  charge 
is  drawn  into  the  crankcase  and  trans- 
leired  to  the  combustion  chamber,  which 
improves  the  scavenging  effect.  The 
ciankshaft  is  dro])  forged  in  one  ]>iece, 
as  is  also  the  conne(tiiig  rod.  It  may  ln' 
mentioned  that  this  engine  is  ihe  oub> 
•  )0()  cc.  iiir-co(ded  two-stroke  on  the 
market. 

Accompanying  is  an  illustiation  of  tin' 
7  h.p,  JoAvett  car's  engine  unit.  Tlii-^ 
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little  car  is  ecouomical  in  luuning-.  On 
petrol  it  will  do  40  miles  per  gallon  and 
using  benzine  47-48  is  obtainable.  The 
ciU'  will  develop  a  sjjeed  of  17  miles  per 
luHir  on  a  dirert  drive  at  1,()()0  engine  revo- 
lutions per  minute. 

The  oarbuietter  is,  perhaps,  the  most 
important  part  of  the  engine  unit,  and 
the  carbnietter  that  is  made  bv  the  Zenith 
Caihriretter  Co.   Ltd.     is  worthy  of  re- 
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IJjuT       SiidLid  340  c.e.  typf.    .Mark  1. 

maik.  The  claim  is  made  thai  il  has 
solved  both  the  pr(dilcms  of  coirecl 
jneasui'ement  and  perfect  aiomisalidii  and 
vaporisation.  The  measuring  system  is 
the  compound  15a verier  jet  system,  and 
consists  of  a  se|)arate  main  jet  and  a  cum- 
pensating  jet,  I  he  former  being  fed  direct 
from  the  float  chamber;  thus,  as  the 
engine  speed  increases  the  mixture  given 
by  the  main  jet  grows  litlier,  and  to  cor- 
rect this  a.  compensafing  jet  is  necesisaiy 
which  produces  an  O'p])osite  eft'ect.  This 
is  obtained  by  this  second  jet  feeding  into 
a  chambei-  which  is  open  toi  the  atmos- 
phere so  that  the  discharge  is  unaffected 
by  the  suction  of  the  engine,  couse({Uen1  ly 
the  mixture  from  the  jet  becomes  weakei 
as  the  engine  speed  inciea,ses  and  vice 
versa,  and  the  opposite  action  supplies 
the  antidote  to'  coriect  the  eiior  in  the 
main  jet.  It  is  by  combining  these  two 
distinct  petrol  feeds  that  a  constant  mix- 
ture is  supplied  hy  the  (carburetter  at  all 
engine  speeds.  Atomisaticm  in  this  car- 
buretter is  by  the  triple  diffusion  system. 

There  aie  several  remagnetisers  on  A'iew, 
one,  for  instance,  by  Tuniei  &  Co.,  Broad 
Stveiet,  Bridgston  Cross,  (jlasgow,  which 
is  designed  for  garage  use  and  can  be 
supplied  to  suit  any  voltage  woiking  off 
town  mains  direct  current,  and  six  and  I'J 
volts  to  woi'k  O'ff  accumulators. 

Among  Scottish-built  vehicles  the  Clyd(^ 
•50  cwt.  chassis  is  very  neat  with  its  four- 
cyliuder  monobloc  8f  iir.  bore  by  5ji  in. 
stroke,  inlet  and  exhaust  valve  being  oil 
oire  side.  The  ignition  is  by  high-tension 
nragueto,    and    for    coo'ling    a  thernio 
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syphon  radiator  is  used  with  aluminium 
tanks  and  sides  with  gilled  tubes.  The 
clutch  is  of  the  multiple  disc  type  with 
ray  asbestos  facings  riveted  to  hardened 
and  tempered  saw-steel  discs. 

The  petrol-electric  system  has  come 
very  much  into  prominence  of  late,  and 
there  is  much  to  commend  it,  as  theie  is 
noi  (dutch  01  gear  box.  Smooth  running 
is  certainly  obtained.  In  the  Tillinge- 
Stievens  system  the  engine  is  of  ordinary 
type,  coupled  to  an  electric  generator 
which  liansmits  its  power  through  in- 
sulated cables  to  air  electric  motor  diiei  tly 
conrrected  toi  the  rear  road  wheels, 
through  a  cordeir  shaft  and  ditt'er.entiat 
gear.  There  is  a  big  future  for  this  form 
of  power  unit,  with  its  simplicity  of  coii- 
tiol  and  its  fieedoiu  from  jerkirrg  action. 

The  Scottish  show  is  held  in  January 
liecause  the  noithern  trade  begiirs  in 
l^Vbruary.  Last  year  it  was  h,eld  under 
most  (lepiessing  conditions,  and  it  is 
jdeasant  to  record  that  if  there  is  no  Iropf 
of  a  boom  thei'e  is  almost  universal 
anticipation  of  a  fair  trade  during  the 
(•oniing  season.  I'rices  have  be:err  loo 
jumpy  during  the  past  two  or  three  years 
to  tempt  buyers,  but  we  have  passed  that 
stag-e.  Prospective  purclraseis  were  also 
relrrctaiit  to  buy  new  cars  or-  (.y(des 
ininrediately  after  the  armistice,  be(-ause 
it  was  felt  that  iirogress  in  design  had 
lieen  stopped  for  foiur-iand-a-half  years  and 
that  radical  improvements  would  veiy 
soon  be  made.  There  Mill  he  no  j.ei  iod 
U)i  inrprovemenls  even  of  standai  (Used 
models,  but  it  is  uoi  ))iobalde  that  theie 
will  be  au\'  r('\  (du(  ioiia  i  y  changes  in 
desigir  or  coiisl  i  iu  i  ion  for  a  ( onsiderahle 
time.  Indeed,  the  last  two'  or  three  shows 
make  it  abundantly  clear  that  the  jjetiol 
engine  has  rea(dred  a  stage  of  develoj)- 
ment  Avhen  ils  main  features  will  he  re- 
laiired  whateNcr  modifications  are  made  ot 
deiails.  We  shall  see  moi'e  (dech  i( 
\'ehi(dt^s  s(joii  no  doaibt  which  have  Iheir 
distinctive  value  tor  certain  woil, .  and 
the  cy(le  car  may  become  inoie  ])oi,nlai 
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as  the  disadvantages,  as  compared  with 
the  side  (-ar,  are  removed,  but  whethej-  the 
Kaiper  Kiinabout  tyjie  of  machine  will  be 
more  su(-cessfril  irr  winning  public  favour 
than  the  motor  scooter  up  till  now  has 
been,  is  doubtful.  For  town-deliA-eiA- 
work  horse  traction  may  regain  a  lillle 
ground,  but  motor  tr'arrs])(ii-t  is  too  eth- 
cieril  and  economical  for  this  to  be  other 
tlrair  transitory.  There  will  always  be 
a  market  for  luxurious  cars,  but  if  the 
taxation  burden  is  lightened  the  maiket 
for  light  cars  will  be  greatly  extcrrdcd. 


Trade  is  hampered  in  many  ways,  and  the  revival 
seems  a  long  time  coming.  La;st  year  it  was 
especially  hampered  by  a  thi-ee  months'  coal  strike, 
the  economic  effects  of  which  were  felt  throughout 
the  world.  It  was  also  hampered  by  extravagant 
national  and  local  expenditure,  by  the  resulting 
excessive  burden  of  taxation,  by  the  violent  fluctua- 
tions of  the  foreign  e.xchanges,  and  last,  but  not 
least,  by  the  condition  of  Russia  and  the  financial 
depression  in  many  of  our  overseas  markets.  When 
we  come  to  examine  the  effect  of  all  these  things 
we  find  it  to  be  an  all-round  shortage  of  ready 
money,  serious  restriction  of  credit  and  the  con- 
sequent absence  of  facilities  for  long  credits. 

In  every  market  firms  of  all  sorts  have  been 
forced  to  let  business  slip  through  their  fingers 
because  it  has  been  impossible  to  replenisli  stocks 
without  paying  cash  on  delivery,  or  at  short  date. 
Manufacturers  in  their  turn  have  been  unable  to 
sell  goods  which  were  urgently  wanted  because  tliey 
had  not  got  the  money  W)  give  the  credit  essential 
to  impoverished  buyers. 

With  the  passing  into  law  of  the  Trade  Facilities 
Act,  British  manufacturers  and  merchants  may 
now  be  enabled  to  give  credit  from  12  months  up 
to  six  years,  according  to  the  commodity,  to  any 
of  their  foreign  customers.  This  nreans  that 
foi-eign  buyers  of  all  sorts  of  commodities  can  now 
buy  British  goods  without  putting  down  a  single 
pc^niiy  at  the  time  of  purchase. 

In  a  word,  the  Act  is  an  arrangement  by  which 
the  British  Government  is  jjrepared  to  grant  credit 
on  behalf  of  any  responsible  British  manufacture i- 
and  merchant  who  needs  it.  A  scheme  of  such 
far-reaching  importance  deserves  to  be  brought 
i-epoat«dly  before  the  commercial  community  because 
it  contains  within  its  pro-visions  facilities  whicli. 
if  properly  used,  cannot  fail  to  be  of  great  benefit. 
.Actually  it  is  an  ext<'nsion  of  the  Overseas  Trade 
(Credits  and  Insurance)  Act  of  September,  1919,  but 
its  scope  is  so  much  more  generous  and  oonipre- 
liensive  that  ihero  is  no  doubt  of  the  good  results 
it  will  have  for  eveiy  kind  of  trade;  one  of  its  best 
jioints  is  that  the  buyer  is  not  troubled  over  the 
transaction  in  any  way  for  the  ultimate  repayment 
of  the  credit,  whicli  may  extend  over  one  year  or 
six,  according  to  his  requirements.  When;  the 
credit  is  not  i-cquired  for  more  than  a  year  the 
British  Government  will  back  the  bill  for  the 
toial  value  of  the  invoice,  and  where  longer  terms 
are  required  the  Government  backing  will  be  to  tlie 
(extent  of  85  per  cent  of  the  bill. 

In  sJiort,  foreign  and  overseas  liuyers  of  all 
nations  who  want  credit,  m'erely  approach  Ihv 
Britisli  manufacturer  or  exporter  of  their  choice, 
and  he  arranges  everything  with  the  Export  Credits 
Department  of  the  Department  of  Overseas  Trade. 

The  value  of  this  sciieme  to  foreign  and  overseas 
buyers  is  too  obvious  to  need  any  emphasis.  It 
applies  to  every  country  in  the  world,  except  Russia 
and  India,  and  can  be  used  for  any  transaction, 
however  small.  There  is  already  at  least  one  case 
in  existence  where,  under  the  old  Act,  a  ciedit  wajs 
applied  for  and  given  for  a  sale  amounting  only 
to  £40. 

The  fact,  that  any  Britisli  inaiiufacturer  or 
exporter  can  obtain  these  credits  has  already  made 
itself  felt  in  connection  with  the  fortlicoming 
British  Induhtries  Fair.  As  the  facilities  which  the 
new  Act  offers  become  better  known,  the  more 
widely  will  the  importance  of  the  fair  to  the  buyers 
of  all  countries  be  recognised. 

The  coming  fair  is  the  eighth  and  most  important 
of  the  sei-ies,  and  will  be  lield  simultaneously  in 
London  and  Birmingham  from  February  27  to 
iMarch  10  next.  Practically  all  trades  are  included, 
and  ah-eady  the  number  of  representative  firms  wlio 
have  taken  space  makes  it  clear  that  1922  will 
pi-ove  another  great  step  in  its  progress. 


SoMii  Beiu'ctions  in  (iEriiMAN  JMetaij  I'rucKs. — 
The  ^Vssociation  of  the  Rhenish- Weslpliuliau  Lead 
Merchants  has  reduced  piices  for  rolled  and  pressed 
lead  goods  by  Mk.400  per  100  kilogs,  the  new 
spot  price  now  being  ]\[k.2,800  per  100  kilogs. 
— The  Union  of  the  Sheet -Copper  Traders  in  Cas.*;?! 
lowered  prices  for  sheet-copper  by  Mk.700  to 
.Mk. 7,550  per  100  kilogs.  The  reduction  is  to 
take  effect  at  once. — The  Association  of  German 
Brass  WorlvS  in  Cologne  lias  reduced  prices  of  sheet- 
brass  by  iMk.700  to  Mk.(),.500  )ier  100  kilogs.  and 
of  hrass  bars  by  iMk.400  to  Mk.4,(!00  per  100  kilogs. 
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SHIPPING  NEWS. 

The  C.erinan  Mercantile  Fleet. 

The  reconstruction,  of  the  German  mer- 
cantile fleet  is  progressing"  rapidly, 
according  to  a  German  trade  journal. 
The  Hamburg  shipoiwiiers  alone  have 
acquired  16  new  vessels  during  the  second 
quarter  of  1921,  the  total  gross  tonnage 
being  106,000  tons.  Since  the  end  of 
1920  the  German  tonnage  has  incr,eased 
from  428,000  tons  to  700,000  tons,  not 
including  wooden  constructions.  At  pre^ 
sent  there  are  altogether  45  ships  in  the 
course  oi  ooinstruction,  all  of  them  in 
German  yards.  Also  the  repurchase  of 
former  German  ships  from  the  Entente 
coxintiies  makes  rajjid  strides. 
Imprcved  Gulf-Liverpool  Service. 

The  Shijiping  Board  has  completed 
arrangements  for  an  improved  shipping- 
service  for  cotton  shipj^ers  and  other 
exporters  from  Gulf  ports  to  LiverjDool. 

Beginning  January  13,  Shipping-  Boai'd 
vessels  operated  by  Messrs.  Sgitcovich  & 
Co.  will  leave  Galveston,  Texas,  every  two 
weeks,  and  from  January  30  vessels 
operated  by  Messrs.  Trosdale,  Plant  & 
I-afenta  will  sail  every  two  weeks  from 
New  Orleans. 

A  differential,  whereby  Shipping  Board 
vessels  operating  from  Gulf  ports  to  Liver- 
pool with  cotton  will  be  permitted  to  book 
cargoes  at  7^  cents  per  hundred  pounds 
less  than  Class  I.  ships  of  the  old-estab- 
lished lines,  has  been  agreed  upon  in  joint 
conference  on  the  Gulf. 

In  the  past  (says  Renter)  there  have 
been  two  factors  operating  against  the 
vShipping  Board — the  fact  that  the  insur- 
ance companies  class  all  Shipping  Board 
vessels  as  Class  II.  while  the  competing 
lines  generally  are  given  a  Class  I.  rating, 
and  the  irregularity  of  sailings  of  the 
xVmerican  vessels.  The  fixing  of  a  7 J  per 
cent  differential,  it  is  believed,  will  over- 
come the  difference  in  insurance  rates. 

Burdens  of  the  Shipping  industry. 

The  annual  dinner  of  the  Cunard  Steam- 
ship Co.  was  held  on  Saturday  last,  Mr. 
A.  D.  Mearns,  director  and  general 
manager,  being  the  principal  guest.  Mr. 
Mearns  spoke  on  the  burden  of  taxation 
borne  by  the  shipping  industry  and  on  the 
I'uturei  outlook. 

He  said  that  without  any  additional 
bnrden,  trade,  following  the  world  up- 
heaval, would  have  been  difficult,  but  the 
screw  had  been  given  further  twists  by 
our  legislators  in  the  form  of  inconiei  and 
other  taxes,  which  had  soared  to  heig-hts 
that  made  us  dizzy.  The  shipping  industiy 
had  not  even  been  treated  as  any  other 
commercial  body- — rather  it  had  been 
picked  out  for  special  laceration. 

For  thoise  who  had  been  looking  forward 
tO'  some  relief  from  taxation,  the  recent 
declaration  that,  even  with  a  cut  of  from 
£150,000,000  to £200,000,000,  the  country 
coul(i  only  meet  expenditure,  was  not 
satisfactory. 

Ijooking  at  the  shipping  situation  par- 
ticularly, Mr.  Mearns  said  it  was  reported 
that  at  tlie  end  of  the  past  year  there  were 
over  50,000,000  tons  of  shipping  looking 
for  employment,  and  nearly  4,500,000  tons 
of  new  vessels  under  construction.  All 
this  tonnage  would  have  to  be  absorbed 
before  they  could  look  for  profitable  trade, 
a.nd  it  was  clear  that  for  a  long  time  therei 
w(mld  be  a  floating  element  of  tonnage 
which  would  have  a  detrimental  effect  on 


ENGINEERING  WORLD. 

the  profitable  operation  of  the  remainder. 
The  question  resolved  itself  into  one  of 
costs.  With  the  price  of  new  construction 
three  and  four  tunes  above  the  pre-war 
price,  it  was  obvious  that  new  tonnage  was 
under  an  immediate  disability  with  its 
competitors.  The  sequel  was  found  in  the 
idle  shipyards  of  the  country,  where  con- 
tracts had  been  cancelled  and  work  on 
thiousands  of  tons  of  shipping-  was  sus- 
pended, illustrating  clearly  that  the 
relation  of  costs  to  the  unemployment 
problem  was  a  very  intimate  one.  Even 
old  ships  which  had  passed  their  prime, 
and  which  were  not  burdened  with  heavy 
initial  costs,  could  not  be  operated  on 
account  of  the  inflated  working  costs  and 
a  failing  market. 

In  days  gone  by,  Mr.  Mearns  continued, 
a  man  took  a  pride  in  his  craft  and  put  his 
soul  into  it.  Unfortunately,  of  late  years, 
the  principle  which  seemed  to  have  been 
applied  was  to  put  into  the  job  as  little 
as  possible,  and  to  take  out  of  it  as  much 
as  possible.  The  theory  was  bad  for  the 
work,  bad  for  the  moral  and  material 
welfare  of  the  individual,  and  wholly  detri- 
mental to  the  community.  It  involved 
the  lifting  of  costs  to  such  a  figure  as  to 
be  altogether  uneconomical,  and  while 
they  sympathised  with  legitimate  aspira- 
tions for  better  things  the  fallacy  of  the 
proposition  was  clear.  Signs  were  not 
wanting  that  at  last  the  workman  himself 
was  beginning  to  see  it  in  its  proper  light. 
The  problem  was  only  to  be  solved  by 
lecognising  that  we  in  this  country 
especially  could  not  live  to  ourselves.  We 
were  faced  with  world-wide  competition. 
Not  only  had  they  to  meet  the  competi- 
tion of  foreign  private  enterprise,  but  the 
ITnited  States,  Canadian  and  Australian 
Governments  had  come  into  the  market  as 
traders  with  their  taxpayers'  pockets  to 
dip  into  as  and  when  required.  They  diil 
not  want  Government  subsidy — our  experi- 
ence of  Governmental  participation  in 
commercial  matters  was  too  vivid — and  if 
only  all  would  appreciate  how  closely  the 
essentials  of  their  w^elfare  were  bound  up 
in  their  own  individual  effort  he  had  no 
doubt  of  the  ultimate  issue. 


BALDWINS  LIMITED. 


A  TEST  action  was  brought  by  Dr. 
William  Turberville  Faincombe,  of  Bir- 
mingham, against  Sperling  &  Co.,  claim- 
ing £41,343  for  13,782  shares  in  Baldwins 
Lfd.,  in  fidfilment  of  an  alleged  contract 
by  defendants  to  purchase  Baldwins  at  £3 
per  share.  The  managing  director  of 
Baldwins,  William  Charles  Wright,  stated 
in  Court  that  it  was  he  who  first  got  into 
touch  with  Sir  Edward  Mackay  Edgar,  of 
Sperlings,  in  connection  with  the  deal, 
and  it  arosei  out  of  a  conversation  with  Mr. 
Straclian,  secretary  of  Messrs.  Workman, 
Clark  &  Co.  The  Port  Talbot  Steel  Co., 
which  was  owned  by  Baldwins,  supplied 
steel  to'  Messrs.  Workman,  Clark  &  Co. 
An  offer  was  made  by  Sir  Edward  Edgar 
to  purchase  Baldwins,  which  was  accepted. 

Cross-examined  by  Sir  John  Simon, 
witness  said  the  directors  were  not  claim- 
ing specific  performance  of  agreement  by 
the  defendants,  and  he  wished  that  no  one 
else  was.  The  directors  had  made  a  com- 
promise with  Sperlings,  the  terms  of  wliich 
were  not  to  be  mentioned,  and  a  certain 
payment  had  been  made  without  any 
admission  nf  liability.    The  directors  and 
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the  great  body  of  ordinary  shareholders 
had    come    in    under    the  compromise 
without  prejudice  to  the  legal  position. 
The  hearing-  was  adjourned. 


ORGANISING  PRODUCTON. 


This  'was  the  title  of  a  very  interesting 
paper  recently  given  before  the  Man- 
chester Association  of  Engineers  by  Mr. 
J.  W.  Curtis.  The  great  factor  in  the 
organisation  of  production  was  keeping  in 
touch,  said  Mr.  Curtis,  and  he  thought  that 
could  best  be  attained  by  the  development 
of  production  control  and  the  building  up 
of  a  production  department.  The  general 
manager,  whilst  deputing  detailed  manage- 
ment to  others,  must  be  able  to  identify 
himself  with  that  detailed  management. 
He  must,  contended  Mi.  Curtis,  decide  on 
some  means  of  "  keeping  in  touch,"  some 
method  by  which  he  was  able  at  any 
moment  tq  learn  the  details  of  the  position 
of  any  contract,  and  to  posses  himself  of 
up-to-date  information  on  all  points.  By 
this  means  he  was  able  to  keep  his  mind 
free  for  the  larger  issues,  whilst  at  the 
same  time  he  could  pick  out  the  detail  as 
desired  in  the  minimum  of  time.  With 
the  aid  of  the  production  department  he 
should  be  able  to  do  this  with  comparative 
ease,  for  the  function  of  that  department 
was  to  be  always  in  close  contact  with 
what  was  taking  place  in  all  other  depart- 
ments. From  the  records  kept  by  the 
production  department  it  was  possible  for 
the  general  manager  to  know  the  progi-ess 
of  the  work  as  a  whole  and  the  relation 
between  all  departments. 


THE  HAVRE-PARIS  PIPE^  LINE. 

Although  nothing  has  been  heard  for 
some  time  of  the  plan  to  lay  a  pipe  line 
between  Havre  and  Paris,  to  bring 
petroleum  and  petrol  straight  from  tank 
steamer  to  the  capital,  the  idea  has  not 
been  abandoned,  and  it  seems  probable 
that  the  plans  for  the  construction  of  the 
line  may  be  approved  within  the  next  three 
tnonths.  A  decree  of  July  22,  1920, 
approved  a  concession  by  the"^  State  to  the 
Compagnie  Francaise  de  Transport  des 
Mazouts  et  Petroles  for  the  construction  of 
a  pipe  line  from  Havre  to  Paris,  such  a 
line  being  considered  public  utility.  It 
was  estimated  that  a  million  tons  ^of  oil 
per  annum  could  be  bro'ught  to  Paris  in 
this  way.  The  concessionaires  have  to 
establish  at  their  own  cost  and  without 
financial  aid  or  guarantees  from  the  State 
all  necessary  works  for  the  transport  of 
a  minimum  of  2,400  tons  of  petroleum  i)er 
day  between  Havre  and  Paris,  with 
reservoirs  at  each  end  of  the  line  repre- 
senting a  minimum  total  capacity  of 
00,000  tons.  The  concessionaires  "must 
further  provide  any  quantity  demanded 
up  to  the  maximum  capacitv  of  the  instal- 
Iftiou,  that  is  a  daily  supplv  of  at  least 
3,000  tons.  The  State  resei-ves  the  right 
to  exercise  technical  and  financial  control. 
Ihe  idans  are  now  being  examined  by  the 
services  concerned.  The  company  which 
has  obtained  the  cancession  lias  experi- 
enced some  difficulty  with  regard  to  the 
supply  of  crude  oil  in  America,  and  is 
now-  trying  to  negotiate  fresh  agreements. 
It  is  hoped  that  an  arrangement  may  be 
reached  so  that  work  on  the  jiipe  line'mav 
bp  l)egun  in  the  late  spring. — Renter. 
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,     STEAM  ENGINES;  PUMPS. 

171,748.— H.  B.  Watson  and  T.  C.  Billetop, 
High  Bridge  Works,  Walkergate,  Newcastle-on- 
(  Tyne.— August,  12,  1920.— The  lower  end  of  a 
steam-engine  cylinder  is  provided  with  an  auxiliary 
cylinder  E  into  which  fluid  drains  and  is  forced  out 
by  a  plunger  d''  on  the  piston.  The  discharge 
through  passage  e'  is  controlled  by  a  slide  valve 


reciprocated  by  the  main  valve-gear,  or  arranged 
on  the  main  valve  spindle.  In  a  modification  the 
I  passage  is  controlled  by  a  ispring-pressed  lift 
i  valve.  Constructions  are  described  wherein  the 
j  plunger  is  provided  with  supply  grooves  or  flat 
I  recesses  to  improve  the  drainage.  The  ends  of  the 
piston  and  cylinder  are  conve.x  and  concave  respec- 
I    lively  to  facilitate  drainage. 

SHIPS. 

171,771. — Mercantile    Engineees   &  Founders 
Ltd.,  and  J.  Anderson,  227,  St.  Vincent  Street, 
Glasgow. — August  20,  1920. — Comprises  a  forward 
,    and  reverse  gear-box   for  motor-lioats  driven  by 
internal-combustion  engines  in  which  the  lay-shaft 
I    of  the  gear-box  forms  a  continuation  of  the  engine 
I   cam  shaft  and  in  which  four  gear-wheels  are  provi- 
ded.   The  cam-shaft  e  is  driven  by  gears  m,  n.  from 
the  engine  shaft  c,  and  has  a  sprocket  p  which 
is  connected  by  a  chain  r  with  a  sprocket  q  freely 
mouted  on  the  propeller  shaft  u.     For  forward 


driving,  the  portion  w  of  a  double  clutch,  which 
is  slidably  mounted  on  but  keyed  to  the  shaft  u,  is 
slidden  into  engagement  with  the  element  s,  and  so 
directly  couples  the  shafts.     For  reverse  driving, 
I    the  portion  v  of  the  clutch  is  slidden  into  engage- 
[    ment  with  the  element  t  on  the  sprocket  q,  the 
J  drive  thus  passing  from  the  shaft  c  through  the 
1    gears  m,  n,  sprockets,  q,  p,  and  chain  r,  to  the 
shaft  u.       The  clutch  members  may  be  of  the 
expanding,  plate,  or  disc  types.    The  thrust  collar 
I    7  takes  against  the  thrust-block  z  or  the  boss  8. 
I 

! 


GEAR  CUTTING. 

171,721.— F.  M.  Lewis,  16,  Lupus  Street,  Pim- 
lico,  London. — May  27,  1920. — In  bevel-gearing- 
generating  machines,  which  may  employ  annular 
cutters  for  generating  arcuate  teeth  from  the  base 
cone,  the  variation  in  the  speed  ratio  of  the  rotary 
and  rolling  movements  of  the  blank  is  effected  by 
varying  the  velocity  ratio  between  two  rectilinearly 
moving  parts  of  the  machine.  The  blank  o  is  cari'ied 
by  a  spring  mounted  in  bearings  n  on  a  plate  e 
oscillated  by  a  worm  d  carried  by  the  plate,  mesh- 
ing with  a  fixed  worm-wheel  and  driven  by  means 
such  as  a  reversing  electric  motor  (not  shown) 
mounted  on  the  plate  or  by  an  arrangement  of 
telescopic  shafts  and  universal  joints.  Engaging 
with  the  worm  d  is  a,  nut  f  carried  by  a  slide  g 
on  the  plate.  A  second  slide  k  is  connected  to  the 
slide  g  through  pins  and  die  blocks  and  a  lever 
//  adjustably  mounted  on  a  pivoted  disc  i  and  pro- 


vided with  a  setting-scale  co-operating  with  a 
vernier  q.  The  slide  k  carries  a  worm  /  meshing 
with  a  worm-wheel  on  the  blank  spindle  and  fitted 
with  dividing  mechanism  for  effecting  indexing 
and  regulation  of  the  tooth  thickness.  In  a  modi- 
fication the  bearings  71  are  carried  by  a  slide  for 
providing  axial  adjustment  for  the  spindle  which  is 
screwed  and  fitted  with  a  nut  engaging  the  end  of 
the  sleeve  on  which  the  driving-worm  is  mounted, 
in  order  to  take  up  end  play  after  adjustment. 
The  nut  is  also  fitted  with  a  pin  engaging  a  forked 
extension  on  the  sleeve  to  provide  for  adjustment 
of  the  tooth  thickness.  The  pins  and  dies  of  the 
lever  motion  are  also  connected  to  their  respective 
parts  by  means  allowing  a  limited  amount  of 
universal  motion  to  prevent  binding  during  opera- 
tion. In  a  further  modification  either  the  worm  d  or 
a  rack  replacing  it  is  directly  connected  to  the  silde 
g,  the  plate  e  being  provided  with  other  means  for 
effecting  the  oscillation. 

CENTRIFUGAL  PUMPS. 

171,787. — L.  C.  Kemp,  92,  Overstrand  Mansions, 
Battersea  Park,  London. — August  24,  1920. — A 
turbo-blower  or  the  like  is  regulated  by  the  opera- 
tion of  the  turbine  valve  or  other  speed-control 
device  by  a  piston  subject  to  static  pressure  at  the 
place  of  delivery,  and  this  action  is  modified  by 
a  device  acting  on  the  transmission  mechanism  to 
obtain  close  regulation  for  constant  volume  of 
delivery.  In  the  form  shown  in  Fig.  1,  the  piston 
C,  which  is  subject  to  the  pressure  of  delivery,  is 
connected  by  a  rod  E  and  link  F  to  a  member 
carrying  the  rack  K.  The  lever  E  is  also  connected 
to  a  pilot  valve  J,  which  controls  the  admission 
of  pressure  to  the  cylinder  I.  The  piston  H  in 
this  cylinder  is  attached  to  the  rack  K  and  repeats 
the  movement  of  the  piston  C.    The  rack  i«  engaged 


by  a  pinion  L,  the  spindle  of  which  carries  a  cam 
N.  The  cam  is  cut  to  the  form  of  the  constant- 
volume  curve  on  a  speed-pressure  chart  and  it 
modifies  the  transmission  to  the  pinion  S,  which 
may  operate  the  speed-control  device  either  directly 
or  through  a  relay.  The  actuation  may  be  obtained 
independently  of,  or  conjointly  with,  the  speed- 
governor  mechanism.  Where  an  electric  motor  is 
used,  the  roller  0  operates  a  rheostat.  The  cam 
may  be  so  shaped  and  adjusted  axially  with  respect 
to  the  roller  O  that  it  regulates  for  any  one  of  a 
number  of  rates  of  delivery.    The  subsidiary  regula- 


tion may  be  obtained  by  using  a  velocity-controlled 
device  to  displace  the  fulcrum  of  one  of  the  trans- 
mitting-levers.  In  the  modification  shown  in  Fig.  4, 
the  piston  H  is  connected  directly  to  the  turbine 
valve,  and  by  the  levere  E,  E'  to  the  pistons  C, 
Z.  The  piston  C  is  subject  to  the  static  pressure 
of  discharge  while  the  piston  Z  is  under  the  control 
of  a  pilot  valve  Y  operated  by  the  dynamic  pressure 
piston  X  which  is  formed  as  a  bell  with  its  edge 
dipping  into  mercury.  The  opposite  sides  of  the 
enclosing  chamber  are  connected  to  the  static  and 
velocity  members  of  a  Pitot  tube. 

CONVERTING  ELECTRIC  CURRENTS; 
ELECTRIC  SWITCHES. 

171,809.— Metropolitan-Vickehs  Electrical  Co. 
Ltd.,  4,  Central  Buildings,  Westminster. — (West- 
inghouse  Electric  &  Manufacturing  Co., 
East  Pittsburg,  U.S.  A.)— September  3,  1920.— 
A  polarised  relay  for  a  rotary  converter 
comprises  a  permanent  field  magnet  3  with 
pole-pieces  25  carying  a  window  5  connected  to  the 
direct-current  circuit  23,  and  an  armature  4  con- 
nected across  the  direct-current  end  of  the  con- 
verter 22.  The  armature  is  connected  through 
speed-reduction  gearing  6  to  a  rotatable  contact- 
member  17.    The  converter  is  started  automatically 


when  the  load  on  the  direct-current  circuit  increases 
beyond  a  predetermined  amount.  When  the  c-on- 
verter  is  running  in  synchronism  with  the  alterna- 
ting-current circuit  24,  direct-curi'ent  traverses  the 
armature  4  and  causes  it  to  rotate  in  one  or  the 
other  direction  according  to  the  polarity  of  the 
converter.  If  the  converter  has  the  correct  polarity, 
the  contact-member  rotates  over  the  fixed  contacts 
18,  19  to  close  the  circuits  of  relays  which  close  the 
switch  26  and  connect  the  converter  to  the  direct- 
current  circuit  23.  If  the  converter  has  incorrect 
polarity,  the  contact-member  rotates  in  the  opposit-o 
direction  over  fixed  contacts  21,  20,  and  closes  the 
circuits  of  relays  which  reverse  the  field  winding 
of  the  converter. 
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ARTICLES  FOR  SALE. 

ri50,000     worth     of     GOVERNMENT  SURPLUS 
-i    TOOLS,  etc..  includiag  250  tons  of  Bright  Mild 
Steel  Nuts  and  Bolts.   |  in.  to  J  iu.  dia  ,  1  in.  to  6  in. 
long,  at  half  to  day'.s  maker.?'  prices.  Write  for  li.st  to  day 
\V.  J.  Wood,  Tithebarn  Street,  Preston.  Lancashire. 

MACHINE  TOJL  DESIGNS,  WORKING  DRAW- 
INGS, TRACINGS,  to  client's  specifications  or 
rough  sketches.  Low  rates.  Free  Estimates.  —  Edwakd 
WoHTHiNGTON,  141,  Deane  Road,  Bolton. 


ON  SALE.— VERTICAL  STEAM  ENGINE  by  Butter- 
worth,  Albert  Street,  Manchester,  5  iu.  cylinder 
Ijore,  10  in.  stroke  ;  in  excellent  working  order. — 
John  Hktwood  Limited,  121,  Deansgate,  Manchester. 

ON  SALE.— LINE  SHAFTING,  3  in.  diameter, 
with  Couplings  ;  one  pair  Mitre  wheels  and  biacket 
fitted  to  column,  eight  brackets  and  bearings  to  fit 
columns.  May  be  had  cheap.— John  Hetwood  Limited, 
121,  Deansgate,  Manchester. 


SHAFTING — With  bearings,  etc.— one  "all  bi'acket 
and  bevel  wheel;  also  2  in.  COUNTERSHAFTS, 
about  eight  feet  long,  with  haug°rs,  cone  and  plain 
pulleys,  etc —John  Hetwood  Limited.  121,  Deansgate, 
Manchester. 


(>HUCKS,  Hack  Sawing  Machines,  Vices,  Pillar  and 
;  Bench  Drills,  Small  Tools,  Files,  Hack  Saw  Blades, 
Drills,  Milling  Cutters,  etc.  ;  alsoSe  cond-hand  Lathes, 
Drilling  Machines,  Chucks,  Headstocks,  Faceplates, 
Pulleys,  Shafting,  Change  Wheels,  etc.— W.  Bkhaley 
&  Co.  Ltd.,  Russell  Street,  Sheffield. 

DON'T  SCRAP  yOUH  BROKEN  CASTINGS.— We 
can  BRAZE  ihem  and  make  them  equal  to  new. 
Our  process  is  entirely  different  from  welding,  and  is 
eminently  suitaljle  where  a  finished  surface  is  required. 
Send  for  particulars  and  sample  to  J.  Hapgood  &  Sons, 
Cast  Iron  Brazieis,  105,  Old  Hoad,  Blackley,  Manchester. 


PATENT  AGENTS. 

INVENTORS  ADVISED  FREE.  VViite  for  Frei  Hand- 
L  book. —  B.  T.  King,  L)i]ector  King's  Patent  Agency 
Ltd.,  Reg.  Patent  Agent,  l-16a.  Queen  Victoria  Street 
London,  E.C.    35  years'  reference. 
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,  Major  F.  K.  Guest  does  not  believf  we  shall  regain  prosp'eiity  foi'  teu  years  yet  ; 
we  read  the  other  day  a  denunciation  of  shaliow  optiinism,  tiit  siuely  this  is  shallow 
pessimism.  Tne  evidence  acfumulates  daily  that  the  worst  of  tne  depression  is 
over,  but  no  one  eoiild  read  the  statement  tl  t  iSir  \\  illiam  R.  Sniitii,  Jiart.,  the 
well-knoiwir  Soirth  Wales  shipoAvner,  made  the  other  day  witdiout  misgiving, 
especially  tollowmg  on  the  utterance  of  liir  A\  alter  JUiiiciman  a  week  or  two  ago. 
Sir  VViUiani  has  just  returned  from  America,  and  he  was  impressed  by  the  fact  that 
in  many  ports  tire  liritish  flag  is  absent,  and  m  many  otners  the  slaps  oi  other 
naionaiities.  are  rn  the  majority.  Unfoi'tunately,  he  does  not  make  any  constructive 
■suggestions  for  improving  the  positron  of  our  shipping,  and  British  jiublic  opinion 
is  violently  opposed  to  subsidies  of  any  kind  to  any  industry.  The  reduction  of 
taxation  is  the  only  solution,  and  Sir  '  am  Smith  very  correctly  says  that 
British  shipowners  have  oeen  so  heavily  /  tiiat  iiiey  have  no  funds  to  maintain 

then  existence  m  the  industry,  and  tJ  tisli  ships  are  being  sold  to  foreign 

buyers  at  prices  much  below  then  value.  j.'roots  accumulate  that  unless  we  free 
not  only  shipinng,  but  all  industry,  from  tlie  present  intolerable  burdens,  w'e  shall 
be  relegated  to  a  tack  place  among  the  nations.  A  revival  of  trade  is  ceitaiu,  but 
we  shall  not  recover  as  quickly  as  some  othei  nations.  As  far  as  (jrerman  shipping' 
competition  is  concerned  the  dei)reciation  of  the  mark  and  other  factors  have  had  an 
important  influence  in  the  re-establishment  of  the  German  services.  The  shipping 
trade  was  so  dislocated  by  tlie  war  that  a  slow  recovery  is  inevitable.  A  shipping- 
expert  pointed  out  the  other  da\'  that,  in  spite  of  the  depre.ssion,  thei'e  are  owner-ships 
which  are  still  able  to^  nntke  ends  mee  and  pay  a  fair  dividend  om  the  capital  as  the 
V^sult  of  a  wise  policy  m  good  years  and  in  bad,  putting  money  to  reseive  wben  the 
times  Were  good  and  writing  down  the  value  of  their  steamers. 
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SAFETY  FIRST. 


L^'actokiks  of  all  kinds  are  compaiatively 

afe  and  pleasant  places  in  which  to  work 
,  owadays,  but  they  have  not  been  made  so 
i_3lely  by  Act  of  Parliament.  The  rmpoit- 
Mice  of  the  ractoa'v  Acts  cannot  le 
I  xaggerated,  but  moTe  potent  has  been  tlie 
I  ffect  of  the  individual  in  factories,  eni- 
l^iloyers  and  workpeople  taking  precautions 
{  gainst  accidents.  Perhaps  no  movement 
\:l  recent  years  has  been  subjected  to  so- 
[nuch  ridicule  or  had  to  oveicome  so  much 
i  pposition  as  the  work  of  the  British 
;  ndustrial  Safety  First  Association,  yet 
I  11  that  has  been  attempted  has  been  ioi 
I  ocus  the  conscious  attention  of  those 
!  ngaged  in  industry  on  measures  and 
inethods  that  reduce  risks.  Safety  first 
I  night  be  described  as  a  parallel  movement 
I  01  what  is  called  moticm  study.  Motion 
I  tudy  aims  at  the  elimination  of  unncces- 
I  ary  movements  in  order"  to  facilitate  pio- 

luction ;  _  safety  first  coriiliats  liazai  d  by 
f  inticipation,  and  thus  improves  tlie  health 
[ind  increases  the  happiness  of  workers. 

That  a  very  large  proportion  of  accidents 


;\i  jireventable  is  generally  recognised; 
m  a  take  risks  because  they  b,ecome  ovei' 
fa  niliar  with  their  suiToundings.  In  other 
wcvds,  conhdence  lai>ses  into  carelessness. 
Tl  is  applies  i>articularly  to  inadiiiiery 
ac  idents.  Au  investigation  ot  5.)T  acci- 
its  in  textile  factories  proved  that  more 
tL  tn  20  per  cent  occurred  while  operatives 
we/e  cleaning  n,a(inm'iy  in  motion. 
Many  accidents  occui  thiou^li  lubricating 
ineshaft  borings,  owing  to  clotliing  being 
caught  by  diiving  belts.  In  an  analj-sis 
of  the  causes  of  317  deaths  frorn  acci- 
dents lecently  issued  by  a  Avell-knoNm 
company,  lift  accidents  were  accountable 
foT  10'4  irer  cent  of  deaths,  lifts  for  lO'-l 
per  cent,  while  woodworking  machines 
were  only  responsible  for  4'1  pei"  cent. 
The  cutters  of  woodworking  machines  are 
exceedingly  sharp.  They  revolve  at  a 
high  si)eed  ami  breakages  occasionally  occur 
while  the  machine  is  in  operation,  ( 011- 
sequently  a  much  liigher  percentage  of 
accident--  might  be  expected  fiom  this 
cause.  The  exjilanatiou  is  that  the 
propoition  of  the  accidents  occurring 
do  not  provei  fatal,  but  we  ma\' 
infer  also  that  when  attention  must  be 
concentrated  on  the  machine,  as  with 
woodwork,  beciause  such  machinesi  are  not 


automatic  or  even  semi-automatic,  the 
risk  element  is  reduced. 

The  number  of  "  falling*"  accidents  is 
suiprrsingijr  laige.  L)iity  workshops  are 
the  exception  nowadaj^s,  alihough  tkej 
were  the  rule  2l>  years  ago.  UJ  and 
grease  on  floors  near  macnineiy  cause 
many  accidents,  and  workmen  are  as  much, 
if  not  more,  to  blame  than  empluyeis. 
Objects  falling-  from  overhead  levels  have 
disastrous  resuKs  frequently.  in  ship- 
yards, for  instance,  the  dropping  of 
hammers,  hot  rivets,  etc.,  from  top  decks 
or  staging*  often  causes  seiioiis  injury  to 
those  beneath.  The  British  Industrial 
Safety  First  Association  is  doing  an  im- 
portant and  valuable  work,  and  deserves 
the  support  and  sj^mpathy  of  all  engaged 
in  industry  and  in  whatever  capacity.  Ihe 
depression  has  probably  been  responsible 
for  many  films  withholding  their  support, 
and  the  activities  of  the  association  have 
been  necessarily  curtailed  because  of  this. 
Its  influence  is  increasing,  howeffer,  ana 
accidents  and  preventable  ill  health  av^, 
as  a  consequence,  decreasing.  The  poster 
campaign,  it  should  be  remembered,  is  but 
one  phasei  oi  its  activities,  which  Avill  be- 
come more  widespread  and  beneficial  as  it 
is  better  supported. 
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HYDRO-ELECTRIC  WORKS 
IN  ITALY. 

Theuk  is  at  the  preseut  time  in  course  oi 
cunsiiuctiou  ou  tiie  Jctiver  biia,  in  tlie 
i'ruvince  ol  Catauzaro,  a  liyuio-eiectnc 
piaut  wuicli  possesses  mauy  leatuies  ot 
uileiest.  liie  euteipiise  lu  that  ot  tlie 
bocieta  per  le  Orze  idraulielie  della  Sila, 
wuicii,  with  lioveruineat  am,  lias  cuu- 
tracted  bank  loans  to  the  extent  of 
;iUU,uUO,LilJU  lire;  this,  however,  is  but  a 
preiiiuinary  to  the  raising  oi  tuitlier  capital 
uiiiii  at  least  0uU,0uU,oU0  iiie  nas  ueeii 
secured,  since  that  is  tiie  minimum  outlay 
vvhicli  the  new  nyaio-eieciric  plant  wiiJ 
call  lor.  Jii.  Umodio  has  charge  ot  working 
ouc  tue  scneme,  anu  ne  pioposes  to  niaii.d 
use  ot  the  natural  topogiaphy  ot  the  piace 
in  executing  the  project.  liesides  being 
situated  at  an  attitude  of  some  I,kJoo 
metres  above  the  level  of  the  sea,  the 
district  is  lurnished  with  severa^  basins 
believed  to  have  once  been  natural,  but 
now  dried-up  lakes,  exhausted  ot  their 
contents  as  the  result  ot  some  movement 
of  the  earth's  crust.  These  natural 
basins,  after  work  has  been  completed, 
will  form  immense  reservoirs  from  which, 
by  means  of  two  falls  of  597  and  465 
metres  respectively,  the  quantity  oi  waier 
accumulated  will  give  rise  to  a  correspond- 
ing amount  of  energy.  As  a  commence- 
ment, woTK  ha.s  been  started  on  the  larger 
of  the  reservoirs.  Accoi cling  to  Renter, 
well- ©quipped  shops  with  the  necessary 
machinery  are  already  in  operation,  wni.e 
experimental  work  on  the  geological 
structure  of  the  place  and  laboratory 
analysis  of  material  to  be  used  are  in 
progress.  The  Societa  has  already  con- 
structed wide  and  convenient  roads  lead- 
ing to  the  site  of  the  works.  Various 
groups  of  turbines  for  different  electric 
energy  have  been  planned,  the  first  id 
(j7,221  h.]).,  the  second  of  80,960  h.p. 
and  the  third  of  20, OHO  h.p.,  making  a 
total  of  168,207  h.p.  The  total  quantity 
of  water  to  be  impounded  by  the  various 
reservoirs  is  estimated  at  250,000,000 
c-'bic  metres,  and  the  total  electric  energv 
v''  ich  will  be  generated  is  estimated  at 
800,000,000  kilowatt  bours  per  annum. 


THE  FRENCH  CANALS. 


Since  the  return  of  Alsace  and  Loriaino 
to  France,  efforts  have  been  made  to  com- 
plete the  system  of  navigable  waterways 
which  link  up  these  provinces  with  the 
main  arteries  of  French  navigation. 

Work  is  progressing  on  the  Marseilles- 
Rhone  canal,  which  will  connect 
Marseilles  with  the  Rhone  at  Aries.  This 
canal,  which  was  begun  in  1911,  will  have 
a  length  of  50  miles,  and  will  enable  the 
river  barges  at  present  plying  on  the 
Rhone  to  reach  the  port  of  Marseilles 
directly,  whereas  at  present  they  are 
obliged  to  come  by  sea  from  the  port  of 
St.  Louis,  crossing  the  Gulf  of  Fos. 

The  greatest  difficulty  in  the  construc- 
tion of  tliis  canal,  which  it  is  expected 
will  be  finished  in  1925,  was  the  necessity 
of  boring  a  huge  tunnel  (the  "Tunnel  de 
Rove  ")  through  the  bills  at  Marseilles. 
The  tunnel  is  said  to  be  the  widest  in  the 
world,  measuring  72  ft.  from  side  to  side. 
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it  has  a  length  of  4§  miles,  is  45  ft.  high, 
and  provides  for  a  canal  1^  ft.  deep,  ihe 
tunnel  was  entirely  pierced  last  June, 
and  all  that  remains  to  be  done  is  the 
removal  of  the  central  supports  and  the 
excavation  of  the  canal  itself. 

I'lans  have  ftuther  been  elaborated  for 
the  utilisation  of  hydraulic  power  from 
the  Rnone,  as  provmed  for  according  to 
the  terms  of  the  law  voted  by  the  iuench 
Senate  on  May  25,  19:.:1.  The  two  prin- 
cipal features  of  this  project  are,  first,  tne 
proposal  to  utilise  this  rives  to  the  utmost, 
from  the  triple  point  of  view  of  (a) 
hydraulic  power  (industry);  (6)  irrigation 
(agiicultuiai) ;  and  {c)  navigation  (^com- 
luexcia.);  and  secondly,  creating  a  single 
corpoiation  of  pubuc  and  private  enter- 
prises benefiting  by  use  ot  the  river,  with 
the  State  comuig  m  as  a  guarantee  for 
the  debenttu'es  and,  after  a  certain  time 
and  up  to  a  certain  maximum,  as  sharer 
in  the  profits. 

No  less  ti.an  18  power  stations  would 
be  erected  along  tne  5^6  miles  of  tne 
Riione  s  cimrse  Irom  the  ttwiss  trontier  to 
the  Mediterranean.  The  total  energy  of 
this  river,  at  mean  water,  has  been  calcu- 
lated at  l,500,uOii  h.p.  it  is  estimated 
that  this  enterprise  will  take  from  25  to 
bV  years  to  complete,  at  a  cos  of  approxi- 
mately I' c.Li,400U,u0u,O0J,  necessitating  an 
annual  outiay  by  the  1^'rench  (jrovernment 
of  about  Fc.i3b,0UU,OO0. 

In  addition  to  the  foregoing,  there  have 
been  submitted  two  proposals  of  new  laws 
for  the  improvement  of  i'lench  inland 
navigation.  Une  law  aims  to  increase 
botn  the  transportation  capacity  and  the 
water  supply  ol  the  canal  connecting  the 
Marue  w-ith  the  Rhine  and  the  Saar  coal 
mining  districts,  and  the  extension  of  the 
Moseue  canal  above  Metz  in  the  iron  ore 
distiict.  'Ihe  total  cost  of  these  works  is 
estimated  at  Fc.465, 000,000. 

The  second  law  aims  at  the  extension 
and  increased  transportation  capacity  of 
canals  in  the  centre  and  south  of  i'rance, 
at  an  estimated  cost  of  Fc. 500, 000,000. 


DIE  CASTING. 


Is  too  much  importance  being  attached  to 
the  die  casting  process?  The  war  period 
gave  a  great  impetus  to  the  casting  of 
metals  in  permanent  moulds  because  ol  the 
necessity  tor  pioducing  in  large  quan- 
tities, and  whereas  a  few  years  ago  it  was 
only  possible  to  die-cast  zinc,  tin  and 
lead  alloys,  the  casting  of  aluminium 
alloys  is  now  common  iiractice.  The  pro- 
cess is  suitable  for  manufacturing 
practically  all  designs  of  small  castings, 
and  we  have  recently  heard  of  small 
textile  machinery  parts  being  produced  in 
die-casting  machines,  but  it  has  limita- 
tions. 

The  casting  of  metals  in  permanent 
moulds  is  not,  of  course,  new.  Chilled 
castings  have  been  common  foundry 
practice  for  a  long  time,  and  the  linotype 
machine,  which  was  probably  the  first 
die-casting  machine,  has  been  in  use  for 
over  30  years.  The  centrifugal  process 
has  also  been  evolving  over  a  considerable 
period,  but  the  usefulness  of  centritugal 
casting  is  confined  to  cylindrical  shapes. 
Only  comparatively  small  work  can  be 
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made  by  the  die-casting  method,  and  it  i 
not  profitable  because  of  the  expense  o 
making  dies  unless  a  big  quantity  i 
required.  Unless  some  cheaper  method  c 
making  the  dies  is  found,  and  this  diMi 
not  appear  conceivable,  the  sand  moulde 
need  not  be  greatly  perturbed  by  the  ne^ 
competition  which,  contraiy  to  the  vie' 
held  by  many,  has  not  taken  work  froi 
the  oidinaiy  foundrynien,  but  has  create 
a  new  market  of  its  own. 

America  has  led  in  die  casting  an 
aluminium  castings  were  being  produce 
successfully  there  while  the  process  ws 
still  in  the  experimental  stages  in  th 
C(mntry.  Brass  has  not  yet  been  caf 
successfully.  There  are  several  goo 
Ibitisli  machines  on  the  market,  an 
mention  may  be  made  of  the  Monomett 
Manufacturing  Co.'s  machine,  which 
sim})l\'  operated  aiid  has  a  capacity  < 
200  lb.  of  white  metal.  The  plunger  (  \ 
this  machine  Avill  displace  401b.  at  ci 
stroke.  Messrs.  W.  H.  Dormau  &  C( 
l^td.,  Stafford,  make  a  machine  which  wi 
produce  castings  up  to  201b.  in  weight. 

Screws,  internal  and  external,  can  1 
die  cast,  but  as  it  is  necessary  to  unscre^ 
the  die  for  internal  screws  it  is  scarce] 
jirofitab'e.  Quick  release  of  the  casting 
is  cssrnlial  for  economical  production.  A 
iinpoitunt  teatttre  of  die  castings  is  the 
freedom  from  defects,  such  as  blowhole;  j 
and  their  fine  finish,  which  obviat( 
machining.  Great  accuracy  is  obtaiuec  I 
and  the  most  intricate  shape's  can  be  prr 
duced  with  faciliiy;  skill  is  require 
chiefly  for  dc-iuniiig  the  dies,  and  there 
room  for  mm  li  ing.  nuity  in  this  respect 
the  labour  required  to  operate  dic-castin 
r.uicliines  is  quickly  trained.  In  poii 
of  strengih  and  also  ductility  the  die  ca- 
i'lrg  conijjares  favourably  with  the  sai 
casting. 


IRON  AND  STEEL  WORKS  I 
FOR  QUEENSLAND. 

In  illustration  of  what  Sir  Joseph  Cool 
High   Commissioner   for   the  Common 
wealth,    recently    said   about  the  grei; 
deveiopments,  achieved  or  contempiatei 
in  the  manufactures  of  Australia,  it 
interesting  to  note  that  the  services  of  tl 
expert  wiio  was  appointed  to  advise  tl 
Uueensland  Government  as  to  a  site  ti 
the  proposed  state  iron  and  steel  work 
and  to  manage  such  works  when  esta 
lished,  are  now  being  utilised  in  the  pr 
liminary     work   relating   to    wharf  at 
harbour  facilities  at  Bowen,  North  Queen, 
land.      The    Minister    for  Mines  latel 
stated  that  the  Government  must  have 
coking  plant  by  way  of  a  first  step  towarc 
tJie  establishment  of  the  iron  and  ste 
works.    Apart  from  that,  it  is  intenda 
to  put  up  coke  works  for  the  treatment  i 
<!ack  from  the  state  coalfields  at  Bowei 
The  manufacture  of  firebricks  for  the  cok 
m;aking  plant  will  be  started  at  an  ear" 
date.    A  wharf  will  have  to  be  constructt 
at  Bowen  for  conl    purposes,    and  it 
necessary    that     wharves    and  harboi 
facilities  should  be  prepared  for  tlie  pr 
posed    iron    and   steel  works.      It  wi 
require  about  £3.000,000  to  place  the: 
works    on    a    proper   footing,   and  tl 
(Tovernment  will  proceed  with  the  m;i 
task    as    soon    as  sufficient  money 
available. 
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Aero  Engine  Cylinders. 


Cylinders. 

Water-cooled    aero-engine    cylinders  are 

'usually  constructed  in  two  parts,  a  steel 
liner  and  a  jacket  of  aluminium  alloy. 
The  steel  liner  is  screwed  into  the  aluminium 
jacket,  the  screw  thread  being  continued 
along  the  entire  length  of  the  liner,  which 
comes   into   contact   with   the  aluminium 

'casing.  By  this  means  ample  surface  is 
provided  for  the  conduction  of  heat  from 
cylinder  to  jacket.  The  top  of  the  liner 
is  a  solid  flisc  with  the  valve  seats  cut  in. 

'The  space  between  the  top  of  the  liner  and 
the  crown  of  the  piston  at  the  end  of  the 

"Compression  stroke  forms  the  combustion 
space,  and  thus  relieves  the  jacket  head  from 
the  action  of  the  explosion  pressure.  The 

Jiners  are  flanged  at  their  lower  ends  for 

,/attachment  to  the  crank  case. 

:   The  jacket  is  cast  with  a  head  carrying 

\the  inlet  and   exhaust  ports  and  the  valve 
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guides.  The  water  space  is  self-contained 
the  jacket  casing.  Four  cylinder  line 
j  ingines,  eight  cylinder  V-type  engines,  and 
i  he  twelve  i;ylinder  arrow-type  engines  have 
j  Our  cylinders  in  a  block,  i.e.,  one  aluminium 
•acket  common  to  four  steel  liners.  The 
'ower  part  of  the  jacket  is  sometimes  in 
I  heet  steel. 

|i  The  majority  of  air-cooled  cylinders  are 
i  onstructed  with  a  steel  barrel  and  aluminium 
rylinder  head.  The  latter  is  bolted  on  the 
[op  flange  of  the  liner,  and  is  formed  with 
)ilet  and  exhaust  ports.  The  steel  barrel  is 
I  losed  in  at  the  top,  and  the  recesses  for 
j'he  valve  seats  are  cut  in  the  solid  disc  so 
jormed.  This  arrangement  relieves  the 
jluminium  head  from  the  action  of  the 
]  xplosion  pressure.  This  design  necessitates 
I  scraped  joint  being  made  and  maintained 


between  the  two  surfaces.  Tlie  joint  needs 
fairly  frequent  inspection  to  detect  dis- 
tortion, as  carbon  (due  to  burnt  oil,  etc.) 
works  in  between  the  two  surfaces. 

There  are  two  alternative  designs,  which, 
u]:)  to  the  present,  have  Only  been  employed 
in  experimental  engines.  One  embodies  a 
steel  barrel  with  an  ahiminium  head  cast  on, 
and  the  other  is  a  composite  design  of  steel 
barrel,  and  bolted  on  aluminium  head.  In 
either  case  the  steel  barrel  is  open  at  the  top, 
and  the  full  explosion  pressure  comes  on 
the  aluminium  head,  which  is  furnished  with 
valve  seats  and  inlet  and  exhaust  ports. 
It  is  difficult  to  maintain  a  gas-tight  joint 
with  the  bolted-on  head  owing  to  the  different 
expansion  ratios  of  the  aluminium  head  and 
the  steel  bolts.  Also,  if  the  walls  of  the 
head  are  not  made  sufficiently  thick,  the 
head  will  fail  under  the  repeated  explosion 
pi  essures,  as  the  tensile  strength  of  aluminium 
rapidly  decreases  with  rise  of  temperature. 
The  steel  bolts  are  liable  to  fail  or  stretch 
under  the  additional  tensile  stress  due  to 
unequal  expansion. 

The  exterior  of  the  steel  barrel  is  machined 
to  form  a  series  of  fins  of  triangular  cross 
section  for  cooling  purposes.  The  aluminium 
head  is  cast  with  external  fins  of  similar 
cross  section.  The  inlet  and  exhaust  valves 
are,  almost  without  exception,  placed  over- 
head, as  in  Fig.  1.  There  are  no  dead  spaces 
or  corners  or  inadequately-cooled  projections 
in  the  combustion  chamber.  The  path  of 
the  gases  from  the  combustion  chamber  into 
the  cylinder  barrel  is  in  an  axial  direction, 
and  the  lateral  deflection  of  the  gas  as  it 
enters  the  cylinder  barrel  is  very  slight. 
The  sparking  plugs  are  arranged  in  such  a 
position  that  the  cooling-air  blast  does  not 
strike  directly  upon  them.  The  radiating 
surface  of  the  combustion  chamber  walls 
should  be  as  small  as  possible  to  prevent 
loss  of  heat,  and  to  give  the  least  ratio  of 
surface  to  volume  in  the  combustion  chamber. 
The  crown  of  the  piston  and  the  top  of  the 
combustion  chamber  should  form  a  sphere. 
A  near  approximation  to  this  form  is  shown 
in  Fig.  1. 

Combustion  Chamber. 

To  give  an  example  of  the  calculations 
involved  in  estimating  the  capacity  of  the 
clearance  space  in  the  combustion  chamber, 
see  Fig.  2.  The  cylindrical  chamber  1  of 
diameter  D,.  and  height  h  has  a  volume 
■7854  2^.  To  this  must  be  added  the 
volume  of  the  truncated  cone  a,  formed  by 
the  recess  in  the  valve,  and  from  it  must  be 
deducted  the  volume  of  the  Guldinus  figure 
formed  by  the  fillet  b,  and  the  volume  of 
the  two  annuli  cubic  centimetres. 
The  volume  of  the  recess  a 

=  -2618  I  {di'-  +  d^d^  +  di"). 
The  volume  of  the  figure  b 

-676  R2  (Di  —  -4468  R). 
The  volume  of  the  annulus  c 

=  -785  S  (dj^  —  ,1,2).  " 
The  volume  of  the  truncated  cone  2 

-  -2618  n  (Dj^  4-      D  +  D^). 
The  volume  of  the  truncated  cone  3 
=  -2618  m  (D,^  +  D,  D3  +  Dg^). 


The  volume  of  the  Guldinus 's  figure  forraep 
by  the  triangle  e  =  3-1416  D5  (area  triangle). 

Valves. 

Overhead  valves  give  the  best'  volumetric 
efficiency  also  turbulence  effects  are  good. 
For  cylinders  up  to  4|  in.  diameter,  two 
valves,  one  inlet  and  one  exhaust,  may  be 
used,  although  three  or  four  valves  per 
cylinder  are  preferable,  i.e.,  two  inlet  and 
one  exhaust,  or  two  large  inlet  and  two 
small  exhaust.  Above  4|  in.  diameter,  three 
or  four  valves  must  be  employed. 

Some  interesting  comparisons  have  been 
made  between  single  and  double  valves. 
If  two  valves  have  the  same  diametral  area 
as  on3  large  single  valve,  the  double  valves 
will  keep  cooler  than  the  single  one.  If 
each  of  the  two  valves  is  lifted  to  -212  of 
its  diameter,  the  total  area  past  the  circum- 
ference of  the  valves  will  be  equal  to  the 
area  past  the  single  valve  when  the  lattsr  is 
lifted  -15  of  its  diameter.  The  resistance  to 
gas  flow  past  the  two  valves  is  64  per  cent 
of  that  past  the  large  single  valve,  and  the 
capacity  for  gas  flow  is  25  per  cent  greater 
than  that  of  the  single  valve.  The  weight 
of  the  two  valves  is  82  per  cent  of  the  weight 
of  a  single  valve  ;  therefore,  the  inertia 
forces  are  less. 


Fig.  2. 

The  surface  of  the  valve  which  come  into 
contact  with  the  seat  is  generally  of  conical 
form  ;  the  slope  may  be  10  deg.,  which  is 
advantageous  from  the  point  of  view  of 
gas  passage  and  self-centring,  but  is  more 
usually  45  deg. 

The  mean  gas  speed  past  the  inlet  valve 
is  in  the  neighbourhood  of  180  ft.  per  second. 
If  the  speed  exceeds  190  ft.  per  second  the 
maximum  explosive  pressm-e  falls  off.  The 
speed  past  the  exhaust  valve  may  be  200  ft. 
per  second. 

The  area  of  the  truncated  cone  forming 
the    passage    for    the    gas    (see    Fig.  3) 

=  1-5708  (D,  +  D,) 

This  =  4-442  (Di'/i  +  h-)  if  the  slope  of  the 
value  is  45  deg.  If  the  cylinder  bore  =  D, 
its  area  A  =  -7854  D^.  The  stroke  being 
■L  feet,  and  the  number  of  revolutions  per 
minute  =  N,  the  area  past  each  valve  should 
be    A  L  N  ^  ^  L  ^  (2) 

60  X  180 

Putting  equation  (1)  equal  to  equation  (2) 
the  value  h  may  be  obtained.    Also  the 
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annular  area  •7854  (D^^  —  d'^)  must  be  at 
least  equal  to  that  given  by  equation  (2). 

tnfet  ard  Fxhaust  Ports. 

These  should  be  smooth  inside  ard  of 
such  cross-sectional  area  that  the  velocity 
does  not  exceed  170  ft.  per  second  at  any 
point. 

Cooling. 

It  has  been  determined  by  experiments 
that  of  the  totaLheat  of  combustion  in  a 
four-cycle  water-cooled  aero  engine,  approxi- 
mately 30  per  cent  is  transmitted  to  the 
cylinder  walls  and  to  the  piston. 

Petrol  of  specific  gravity  -74  has  a  calorific 
value  of  18,600  B.Th.U.'s  per  lb.  Hence, 
for  an  engine  using  -55  pints  of  petrol  per 
brake  horse  power  hour  : — 
Heat  loss  per  brake  horse  power  per  minute 
_  18,600  X  -74  X  -55  x  1-25  x  30 
60  X  100 
=  48  B.Th.U.'s  approximately. 
The  quantity  of  cooling  vi  ater  required  per 
heat  loss  B.Th.U.'s  per  min. 

t^t; 

where  T,  =  temperature  of  water  at  outlet 
from  jacket  ;  Tj  =  temperature  of  water  at 
inlet  to  jacket.  If  T^  =  210  deg.  Fah..  and 
Tj  =  190  deg.  Fah.,  then  Q  =  2-4  lb.  per 
brake  horse  power  per  minute.  t 

The  cross-sectional  area  of  the''  water 
passages  in  the  jacket  at  any  point  should  not 
be  less  than  that  given  by  the  equation — 

.  .    ,  2-4  X  144 

Area  square  inches  =  —   - 

^  62-5  X  180 

=  -0306  X  brake  horse 


minute  =  Q 


power 


(3) 


Cooling  Fins. 

As  stated  before,  the  cylinders  of  air- 
cooled  engines  are  provided  with  cooling 
fins  of  triangular  cross  section. 
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With  aluminium  head,  steel  barrel,  and 
overhead  valves,  the  British  thermal  units 
dissipated  per  square  foot  of  fin  area  per 
minute  =  190.  If  the  heat  loss  per  brake 
horse   power  per   minute  =  48  B.Th.U.'s, 

^he  fin  area  per  brake  horse  power  = 

—  -25  square  feet. 

Referring  to  Fig.  4,  the  surface  of  any  fin 
and  the  adjoining  circular  groove  is  calculated 
as  follows  : — 
Area  of  sides  of  fin 

_  -185^  {D./  —  (D,  +  d)^ 

COS.  (j> 

Area    of    circular    groove  =  4-934  d  D 


where  is  the  diameter  of  the  path  of  the 
centre  of  gravity  of  the  circular  groove. 
The  cylinder  head  and  combustion  chamber 
are  provided  with  longer  fins  and  comprise 
about  60  to  70  per  cent  of  the  cooling  area. 
The  fins  on  the  steel  barrel  for  cylinder  sizes 
4i  in.  to  6  in.  are  -05  at  root  to  -015  at  tip, 
the  pitch  varying  from  -2  in.  to  -3  in.  The 
fins  on  the  aluminium  head  are  slightly 
thicker  on  account  of  casting  difficulties. 

In  large  engines  at  full  power  the  tempera- 
ture varies  from  530  deg.  Fah.  around 
combustion  chamber  to'  270  deg.  at  lower 
part  of  barrel.  For  smaller  sizes  the'maximum 


 ^ 
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temperature  should  not  exceed  400  deg.  Fah' 
The  exhaust  side  of  the  cylinder  is  always 
the  hottest,  so  that  a  cylinder  with  circum- 
ferential fins  and  a  free  air  blast  on  its 
exhaust  side  will  generally  have  the  most 
uniform  temperature,  and  distortion  will  be 
obviated.  This  condition  can  be  obtained 
for  every  cylinder  in  a  single-row  radial  or 
rotary  aero  engine  without  complications, 
whereas  this  is  not  possible  with  other  types. 
The  rotary  type,  however,  has  the  disad- 
vantage of  heavy  windage  losses,  amounting 
in  some  cases  to  16  per  cent  of  the  total 
brake  horse  power  developed.  Consequently, 
the  static,  radial,  air-cooled  engine  is 
^particularly  well  adapted  to  modern  flight 
conditions.  In  hot  climates  the  air-cooled 
engine  has  decided  advantages  as  compared 
with  a  water-cooled  engine. 

Stress  in  Cylinder  Walls. 

If  2^  —  maximum  explosion  pressure,  lbs. 
per  square  inch, 
D  =  bo  e  of  cylinder,  inches. 
t  =  thickness  of  cylinder  Myalls,  inches. 
The  t  insile  stre  ss  in  the  walls  of  the  cylindei' 

barrel  =  P^r  square  inch. 

The  bursting  stress  in  the  cylinder  walls 

^  +  2t  (D  +  t))  square  inch. 

The  lateral  pressure  on  the  cylinder  causes 
a  bending  stress  in  the  walls  of  the  cylinder 
barrel.  This  is  greatest  at  the  junction  of 
cylinder  barrel  with  foot  to  crankcase.  The 
maximum  lateral  pressure  on  the  piston  is 
obtained  from  the  diagram  Fig.  5.  The 
inertia  forces  are  neglected  ;  this  represents 
conditions  at  starting,  and  gives  higher 
lateral  pressures  at  beginning  of  power 
stroke,  consequently  the  bending  moment 
on  barrel  walls  will  be  greater.  The  lateral 
force  at  any  position  =  P  tan «,  and  the 


maximum  value,  which  is  approximately  om 
eipht  of  the  maximum  explosion  pressiin 
occurs  about  10  per  cent  from  commencemer 
of  the  power  stroke.  The  bending  momer 
on  the  walls  of  the  cylinder  at  cross  sectio 
C.C.  =  P  /  tan  a  (see  Fig.  5).  and  the  stres 
=  bending  moment  Z,  where  Z  =  moduli 
of  cross  section  to  resist  bending. 
Dj  =  outside  diameter  of  barrel,  D  —  insid 


diameter,  then  Z 


•098 


Di 


The  deflection  =  .  where  I 

moment  of  inertia  of  cross  section  = 
(D^'i  —  D*)  and  E  =  modulus  of  elasticit 
say,   27,000,000  for  steel.  Dimen.sions 
inches  ;   P  the  total  load  on  piston  in  lb 
The  stress  in  the  lugs  on  the  cylinder  fd 
is  estimated  as  follows  (see  Fig.  6)  : — 
P 

Let  —  =  load  on  one  bolt  (lbs.),  n  being  tl 

g  p  7 

number  of  bolts.    Then  stress  =  ,  „—  It 

bt^n 

per  square  inch.  Dimensions  in  inches.  TI 
metal  in  the  flange  of  the  cylinder  baii 
is  subjected  to  a  bending  moment  Pw, 
tensile  load  T,  and  a  shearing  load  S.  T 

,  314  D- 

bending  = 


modulus    to  resist 
=  -524  D5  r-. 

The  stress  due  to  bending  =  fb  = 
ft 


The  tensile  stress 


6 
Pm 

^24  d:^ 

T 


The  shear  stress   =  f  s  = 


314D, 
S 


h. 


Let  fb  -j-  ft  =  f.  Then  the  resultant  stre 
=  -375/-'  +  •625  vT  +  4772.  The  barrel 
made  in  -4  carbon  steel  with  a  yield  poi 
of_  18  tons' per  square  inch,  and  the  fact 


r-y~^  Ptano 
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of  safety  on  the  elastic  limit  should  not 
less  than  4. 

(To  be  coritinited.) 


Motor  Vehicles  in  Fr.ance. — Fiance  liad  a 
try  of  237.120  automobiles  and  50,783  motor  > 
in  1920.    Tlio  following  official  figures  receivi  i 
the  Bankers  Trust  Co.,   of  New  York,  froii 
French  Information  Service,  show  the  total  rci:  - 
tion   of  vehicles:   Cycles,   4,308.129;   autonui  > 
237,125;  motor  cycles",  50,783;  sidecars,  5.559; 
cars,  814;  motor  boats,  618.     Out  of  the  2."r 
automobiles    registered,    79,076    were    comm.  1 
vehic"es  and  158,049  were  touring  cars.  The  nu  i 
of  motor  cycles  has  increeased  :  37,761  were  i: 
in  1914  and  28..')38  in  1919. 
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Main  and  Bye-flues  for  Steam-raising  Destructors. 


LuN  flues,  that  is  to  say,  the  flues  con- 
^ying  the  gases  that  have  passed  through 

3  boiler  and  regenerator  to  the  chimney, 
*ould  be  roomy — for  destructor  work — 

d  large  cleaning  doois  must  be  provided 
\  intervals  of,  say,  20  ft.  apart.  The  flues 

ould  be  large  enough,  where  possible,  to 
.rmit  of  a  man  easily  pasing  through 
ime,  preferably  standing  up.  If  the  flues 
[i  small  and  the  cleaning  out  a  tedious 
Mj,  they  soon  get  choked  up  owing  to 

irking  of  this  duty,  or  putting  off  of 


By  DOUGLAS  WILSON,  A.M.I.Mech.E. 

mental  arch  is  adopted,  the  side  walls  will 
sooner  or  later  bulge  outwards  even  if 
little  or  no  weight  is  above ;  this  will 
necessitate  tying  the  wall  across  by 
means  of  steel  rods  and  angle  buckstays, 
etc.,  at  intervals,  adding  not  a  little  to  the 
cost  of  flue  woi'k.  For  these  reasons  the 
semi-circular  flue  arch  is  favoured 
generally.  The  firebrick  lining  in  the  main 
flues  are,  as  a  rule,  4^in.  thick,  bonded  in 
every  other  course,  or  sometimes  every 
fourth  course.    The  red  brick  in  the  side 


flues  regarding-  construction,  with  the 
exception  of  the  lining ;  this  should  be 
9  in.  thickness  of  firebrick  for  the  side 
wolls  and  roof  in  lieu  of  4i  in.  This  is 
advisable  on  account  of  the  very  high 
temperature  gases  which  pass  into  thesf" 
flues,  1,S'00  deg.  Fah.  being  common.  The 
floor  of  the  flue  sliould  be  4Jin.  instead  of 
3  in.,  lying  on  6  in.  of  concrete  as  befoie, 
though  some  engineers  prefer  a  3  in. 
course  of  red  brick  interposed. 

The  area  of  the  bve-flue  in  some  cases 
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|.nae  on  the  part  of  the  fireman  or  to 
I'lose  lot  this  job  falls.  There  is  no  hard- 
|d-fast  rule  foi-  ascertaining  the  theoae- 
f'al  area  for  main  flues  or  destructor 
'  nts,  as  the  nature  of  the  refuses  varies 
-calorific  value;  a  common  rule  ado])ted 
j  destnictoi  makers  is  to  allow  foiir  square 
j  t  of  area  in  the  main  flue  for  every  25 
rare  feet  of  grate  area  in  the  furnace 
imber  of  the  destructor.  This  provides 
i'  large  flues,  which  may  harboiir  an 
[:umulation  of  dust  over  a  reasonable 
j'iod  without  restricting  the  area.  It  is 
-j  y  essential  for  the  efficient  working  of 
plant  to  avoid  right-angle  bends  in 
W "  main  flue,  as  this  is  a  fiequent  cause  of 
l:?k  draught,  the  gases  forming-  "eddies" 
the  turn,  and  when  two  units  discharge 
j|o  one  flue  the  branch  to  chimney 
iiuld  be,  when  possible,  central  with  the 
i^nts  to  equalise  the  pull,  as  shown  at 
lj^  L  The  position  of  chimney  shown 
[  ted  cheapens  the  cost  of  flue  work,  but 
|iot  as  g-Qod  as  locating  it  centrally  from 
J  efficiency  point  of  view,  as  the  velocity 
i  :he  gases  leaving  the  two  units  will  not 
;|[the  same. 

i'"iirther,  the  dust  accumulation  in  the 
g  flue  is  more  troublesome  than  with 
;  short  flues  and  central  chimney. 
'  Iain  flues  are  usuallv  semi-circular  in 
roof,  as  shown  in  Fig-.  2,  as  they  are 
re  suitable  for  supporting-  any  weiQ'ht, 
m  the  case  of  passing  under  a  road  or 
r,  than  the  segmental  arch  seen  at 
-|'.  3.   If  a  flue  of  this  latter  type  con)Ps 
nipr  a  rondwav,  the  load  on  same  will 
id  to  push  out  the  side  walls  and  soon 
arch   will  suffer,   whereas  with  the 
ffmer  tvne  the  pressure  wiT  he  +vans- 
*Jted  vertically  on  the  side  walls.  Should 
\  flues  come  above  ground,  if  the  seg- 
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walls  may  be  9  in.,  making  the  total 
ihickness  14:  m.  The  arch  bricks  are  also 
preferably  4^  in.  thick,  with  \\  in.  red 
biick  arch  above.  The  side  walls 
of  the  flues  are  often  carried  up' 
as  shown  dotted,  and  the  space  on 
top    filled    in    with    sand    or  slabbed 


Fig.  4. 

over  if  the  flup  is  outside  and  exposed  to 
the  elments.  The  concrete  under  the  side 
walls  can  be  9  in.  thick,  if  the  giound  is 
fii'ni,  and  the  floor  of  the  flue  Sin.  fire- 
brick laid  on,  say,  6  in.  of  concrete. 

Coming  now  to  bye-flues  the  sanr> 
remarks  apply  to  these  as  far  as  the  mai'i 


Fig.  3. 

depends  on  the  size  of  the  boiler,  or  boilers 
on  the  plant;  the  primary  function  of  these 
flues  is  to  enable  the  boiler  to  be  cut  out 
either  entirely  or  paitially  when  desired,  a 
damper  of  the  lifting  type  being  provided 
in  the  flue  to  effect  this.  If  the  whole  of 
the  available  heat  from  the  destructor  is 
not  required  for  steam  raising,  but  only 
enough,  say,  to  supply  the  forced  draiight 
a])paratus,  pumps,  etc..  then  a  bye-flue  is 
necessary  to  deal  with  the  surplus. 

If  the  boiler  is  uot  used  lower  tempera- 
tures will  be  the  result  in  the  furnace 
chamber  of  the  destructor,  and  the  volume 
of  gases  less,  hence  the  flue  area  of  the 
bve-pass  may  be  the  same  as  the  main  flue. 
If  outside  steam  or  electricity  supply 
is  available  for  working'  the  foiced 
apparatus  instead  of  the  destructor 
boiler  steam,  hio'h  bve-flu©  tempera- 
tures will  then  be  obtained  as  usual, 
in  which  case  the  area  of  the  bye- 
flue  should  be  larger  than  the  main  flue; 
about  one-fifth  of  the  total  grate  area  on 
the  destructor  mav  be  taken  for  this. 

The  bve-flue  gases  should  be  cooled, 
preferablv  before  entering  the  main  flue, 
and  certainly  before  b^ing  taken  up  the 
stack,  as  the  excessive  heat  mav  sooner  or 
later  cause  cracks  in  the  brickwo'rk  of 
same,  necessitating  banding",  etc.  This 
poiiIi'tio-  down  can  be  effectively  done  by 
buildinq-  in  a  small  door,  say,  15  in. 
by  18  in.  ;  this  doior,  as  above  stated, 
conlinor  in  the  side  wall  of  bye-flue  at 
entrance  to  main,  the  door  always  being- 
left  open  except  when  starting  up'  the 
pla'^t. 

The  irts+aring-  of  biv°-flues  should  always 
be  avoided  if  possible,  as  the  waste  of 
valuable  heat  is  most  unsatisfactory  in 
every  way,  even  if  the  steam  is  not  all 
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I'equired  it  is  perhaps  bettei*  to  put  in  a 
boiler  tbat  will  absorb  all  the  heat  and  bo 
blowing  off  pretty  often ;  there  are  so 
many  ways  of  turning  to  good  account 
this  steam,  if  it  is  not  all  wanted  in  the 
station,  such  as  flag  plants,  clinker 
cnishing  and  screening  plants,  etc. 

It  is  a  very  poor  advertisement  for  a 
firm  of  modem  destixictor  engineers  to  have 
on  their  li.st  of  completed  planters  a  non- 
steam-raising  installation,  i.e.,  an  incine- 
lator  simply  for  burning  the  rubbish  and 
discharging  all  its  heat  diiect  to  the 
atmosphere.  A  large  plant  solely  for  this 
purpose  was  put  down  in  the  north  during 
the  war,  and.  when  the  authorities  realised 
soon  after  its  completion  the  enormous  waste 
of  horse  power  daily  going  on  they  seemed 
tO'  think  it  would  be  worth  while  adding 
boilers,  but  conditions  would  not  allow  of 
this.  Had  it  been  designed  with  this 
future  provision  the  matter  would  not  have 
been  a  difficult  one,  but  the  coiitiacto'rs 
could  not  persuade  the  gentlemen  respon- 
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sible  foi  the  work  to  do  this,  hence  the 
plant  was  really  useless  for  peace  times. 

Fig.  4  shows  the  layout  of  a  bye-flue  to 
a  destiuctor  in  conjunction  with  a  water- 
tube  boiler  ;  a  cold  air  inlet  door  is  pro- 
vided, and  a  firebrick  damper  of  the  lift- 
ing type  is  fixed  at  the  combustion 
chambei  connection. 

Pyrometer  openings  in  the  arches  of  the 
main  flues  must  not  be  overlooked,  as  these 
are  very  necessary  for  testing  purposes. 
Fig.  5  illustrates  a  general  method  of 
forming  these,  a  firebrick  tube  about  2  in. 
bore  is  built  into  the  arch,  and  above  this 
a  suitable  cast-iion  box  with  lid.  One  of 
these  openings  should  be  close  up  to  the 
chimneJ^  and  one  at  the  point  where  the 
gases  leave  the  regenerator  or  boiler;  at 
the  latter  if  an  air  heater  is  not  iiistalled. 

The  main  flues  may  be  lined  with  good 
second  quality  firebricks,  but  the  bye-flues 
shoaild  have  first  quality  bricks,  similar 
to  those  used  in  the  furnace  chamber  of  the 
destructor. 


Machinery  for.  Sum.— Seventy  per  cent  of  the 
inafhinerv  imported  by  Sinm  durine;  1920-21  was 
■jf  British  manufacture,  while  the  United  States  of 
America  suuulied  12  per  cent.  Germatiy  6  per  cent, 
and  Switzerland  3  per  cent.  The  value  of  machinery 
exoovled  bv  Great  Britain  t\'as  £311.841,  and  in- 
cluded locomotives,  rice-milling  machinery,  machine 
tools  and  mai-ino  encines.  America  sent  agricultural 
machinerv  and  marine  engines.  The  German  import 
co'vsisted  almost  entirely  of  rice-niilling  machinery, 
whilst  Switzerland  contributed  marine  engines. 


DIRECTION  OF  BELT  TRAVEL 
AND  WHY. 

It  is  a  cuinmon  contention  that  a  belt 
should  run  down  on  a  tapered  pulley  or , 
in  other  words,  should  slip  toward  the 
smaller  end  actuated  by  the  tension  of  the 
belt,  writes  Rudolph  Wilder-nrairn,  Wee-' 
liawken,  N.J.,  in  a  recent  issue  of 
Potier. 

It  is  quite  true  that  on  a  taperx?d  pulley, 
just  as  on  an  incliived  plane,  there  is  a 
component  tending-  to  cause  slipping 
toward  the  lower  side.  However,  the 
friction  prodirced  by  the  pressure  is  more 
than  enough  to  prevent  airy  slipping  until 
a  certain  angle  a,  called  the  "  angle  of 
friction,"  is  reached. 

In  Fig.  1  the  angle  a  is  the  angle  of 
friction     provided   it    is    such   that  the 


fig    1  —Tapered  Pulley  Compared  to  Incline  Plaiie. 


weighted  leather  (or  belt  under  tension) 
will  just  start  to  slip  down  the  incline. 
The  angle  of  friction  is,  of  course, 
dependent  upon  the  nature  of  the  materials 
iir  contact  and  the  corrditions  of  their  sur- 
faces, brrt  it  does  not  depend  on  the  sur- 
face of  contact  or  the  weight  (tension  in 
case  of  the  belt).  It  is  approximately 
the  same  for  a  pulley  as  for  an  inclined 
plane,  and  is  in  the  neighbourhood  of  25 
deg.  for  leather  iir  contact  with  smooth 
iron.  Since  pulley  tapers  are  ordinarily 
verv  small,  no  slipping  can  take  place  by 
inclined-plane  action  alone. 

If  a  Wit  is  hung  between  the  centres  of 
a  straight  and   a    tapered    pulley,  with 
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Figs.  2  and  3.— PI»o  View  of  Beltino  Connecting  Conical 
and  Straight-Faced  PuHeyt. 


shafts  horizontal  and  parallel,  the  tapered 
pulley  gives  the  belt,  when  stretched,  the 
curve  irrdicated  in  Fig.  2.  If  the  point 
0  on  the  tapered  pulley  just  touches  the 
edge  of  the  belt  it  will  carry  that  jMunt  of 
the -belt  in  a  i)lane  c  perpendicular  to  the 
axis  of  the  pulley.  After  the  pulley  has 
I'otated  90  deg.,  the  point  C,  with  the 
adjoining  edge  of  the  belt,  will  have  nrovod 
to  a  positioir  showrr  in  Fig.  8.  This  brings 
the  oncoming"  edge  of  the  belt  to  the  line  h. 
Arrother  quarter  turn  will  bring  the  belt 
to  the  line  n.  Therefoi'e  the  belt  runs  up 
in  the  direction  indicated  by  the  arrow. 

AVitli  a  crowned  i)ulley  the  two  halves 
of  the  belt,  being  on  conical  surfaces,  tend 


to  run  up  to  centre  with  the  result  tft 
it  is  given  a  firm  path  in  the  centre  of  tie 
pirlley.  In  the  ease  of  two  straight  pulhs 
tlie  shafts  of  which  are  in  the  same  pise 
but  irot  parallel,  the  belt  will  run  off  on  te 
side  where  the  pulleys  are  closer  togeth'. 
Fig.  4  shows  the  way  the  belt  is  at  r  t 
when  stretched  between  the  cerrtres  f 
the  two  pulleys  whose  shafts  are  in  te 
same  horizontal  plane.  If  the  right-had 
pulley  grips  the  edge  of  the  belt  at  a  po  t 
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Figs.  -J  and  5.— Plan  View  o«  Belt  Connecting  Stralgh 
Faced  Pulleys  Having  Shafts  at  an  Angle. 


1)  of  its  cirx'trnrfererrce,  a.  quarter'  t&\(.i 
tion  will  carry  that  point  of  the  belt 
the  plarre  d  and  the  belt   will  then 
located  as  indicated  in   Fig.  5.  It 
evident  that  a  few  turns  of  the  pulley  ^ 
cause  the  belt  to  rrrir  off  in  the  directior>f 
the  arrow. 

It  is  thus  seen  that  a    belt  does 
always  run  to  the  high  side.    It  would le 
nearer  the  tnrth  to  say  that  it  rurrs  to 
greatest  diameter,  but  even  this  does 
always  apply. 


ELECTRICITY  DEVELOPMENS 
IN  AUSTRALASIA. 

The  Victorian    House  of   Assembly  lis 
agreed  to  a  Bill  authorisiirg  the  Lawm 
Ministry  to  borrow  £2,000,000  for  the 
poses  of  works  and  undertakings  of 
State  Electricity  Commission  of  Victc 
It  was  stated  recerrtly  that  practicallviU 
tenders  for  the  larger  sections  of  the  ( 
tricity  scheme  had  been  awarded.  Be 
ring  to    the   acceptance    of   an  Engi 
teirder   for  £282,000   for  the  suppljDt 
boilers,  for  Avhich    12    quotations  vre 
received,  the  treasurer  stated  that  the 
was  a  difference  of  £87,000  between  iie 
price  of   the    acce])ted  tender  and 
received  from  leading  j)ioviucial  work 
Victoria,  aftei-  allowing  for  40  per  • 
duty  on  the  imported  machinery, 
view  of  the  Electricity  Commissioners 
added,  was  that  if  they  wei-e  reciuirei 
give    the    work    to    Australian  nu 
facturers,  and  interest  had  to  be  jjaidW 
the  higher  cost,  electricity  corUd  nor^f 
supplied  at  a  low  rate. 

The  Xew  South  Wales  town  of  LIm) 
has  adopted  an  electric  lighting  sclrpt' 
involving  an  expenditrrre  of  £32,15<'^.  1' 
will  be  municipally  controlled.  | 

The  Otira  tunnel  in  New  Zealand,  w  ch 
cost  £800.000,  is  nearing  complctiU. 
The  electrification  of  the  work  will  pii 
another  £382,000  to  the  expenditure. 
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ENGINEERING  WORLD. 


TOOL  ORGANISATION. 

By  "  Delta." 
Ikitish  engineers  are  often  asked  why — 
:  the  Americans  can  produce,  for  example, 
Ford  car  at  its  price — production  cannot 
e  organised  on  large  lines  in  this 
ountry.  If  they  know,  the  reply  is,  that 
iie  Americans  built  the  Ford  factory  to 
uit  the  car  and  its  output ;  if  they  do  not 
now,  they  probably  pass  oft  the  question 
■ith  some  more  or  less  disparaging  refer- 
.uce  to  American  methods  and  oiganisa- 
iou.  But,  as  a  firm  believer  in  British 
kill,  the  writer  must  admit  that  in  many 
jianches  of  the  engineering  industry  in 
liis  country  much  yet  remains  to  be  done 
3r  us  to  keep  abreast  of  foreign  competi- 
ion.  The  managing-  director  ol  a  firm 
^imed  throughout  the  world  for  its  enter- 
'rise  and  its  productions,  recently  told  the 
•riter  that  he  was  introducing  a  central 
')ol-grinding  section  in  his  machine  shop ; 
liese  notes  are  the  outcome  of  his  remarks. 

Under    the   old-fashioned    system,  by 
;  hich  each  individual  machinist  grinds  his 
)Wn  tools,  it  is  piobable  that  the  tools  of 
-'je    best    machinists    will     be  ground 
^arrectly.    It  is  absolutely  impossible  tliat 
Jl  machines  can  be  working  to  the  best 
advantage,  since,  as  most    of    us  were 
iug'ht  years  ago,  good  grinding   is  the 
:asis  of  good  machining.    Each  machinist 
■('ill  naturally  accumulate  in  his  cupboard 
ijols  for  eveiy  possible  job,   and  great 
jUantitie.si  of  high-speed  steel,  lepresenting 
.lossibly  thousands  of  pounds  sterling,  is  in 
jijusequence  lying  idle  most  of  the  time. 
I'urther,  under  tJiese  cunditions,  special 
;  iuipment  for  assisting  both  the  quantity 
■ad  the  quality  of  production,  such  as  jigs, 
jxtures,  gauges,  etc.,  except  that  which  a 
(  lachinist  maj'  himself  devise  out  of  scrajy 
|r  packing  pieces,  is  non-existent.  And 
rinding-stones,   nobody's  cai'e   in  most 
ases,  are  generally  poor  and  little  adapted 
i,)r  good  work.    They  are  often  rendezvous 
iihere  men  talk  and  wait  for  each  other  to 
Miish  grinding  with  inevitable  loss  on  time. 
Contrast  these  conditions  with  those  of 
well-organised  factory.    Here,  all  tools, 
herever  they  happen  to  be,  are  under  the 
fintrpl  of  the  tool-room  and  its  store,  and 
!|ie  head  of  the  tool-room  is  made  definitely 
'^'sponsible  for  all  loose  tools  and  equip- 
,ent  used   in  the  machine   shop,  and, 
[^irther,  that  these  are  in  serviceable  con- 
Lition.    Tlie  tool-room  may,  or  may  not, 
p   located    in  the  machine  shop — it  is 
bviously  desirable  that  it  should  he  from 
he  point  of  view  of  centralising  control — 
ht  the   tool-store  must  be.    The  liitter 
Incomes   much  more    far-reaching  than 
I'lder  the  old  type  of   organisation,  since 
•erything  loose  used  in  the  shoji  is  only 
jsued  from  the  store  on  proper  authority — 
ime  form  of  numbered  brass-check  system 
,  commonly  used — instead  of  the  former 
^;ck  of  systenr  under  which  valuable  tool 
e^el  was  absolutely  free  from  control. 
I  In    the  tool-store,    therefore,  suitable 
i  eks  and  bins  are  arranged  to  receive  the 
jiols  and  equipment  required  for  the  work 
I  the  shop,    tinder  these  headings  will  be 
i  onprised  :  Lathe,  planer  and  slotter  tools, 
j'ills,     taps,_  reamers,    milling  cutters, 
I'oaches,    giinding  wheels,   etc.,  whicli 
jay  be  termed  loose  tools;  jigs,  fixtures, 
^luges,  hoth  standard  and  sjiecial,  which 
6  general  equipmont;  face-plates,  angle- 
ates,  special  apparatus   for  measuring 
id  inspection  purposes,  e.g.,  gear-testing 
aehines,    scleroseopes,    which    are  not 


generally  used,  and  are  special  equii>ment. 
All  of  these,  with  the  exception  of  the 
grinding  wheels,  and  a  few  other  items, 
which  ai-e  better  bought  incomplete, 
should  be  designied,  made,  and  repaired  in 
the  firm's  tool-room;  and  no  modification 
to  any  of  these  sliould  be  permitted  except 
by  the  tool-room  in  order  to"  keep  the 
responsibility  direct. 

The  advantages  of  this  system  only 
-'Civc  in  full  when  the  tool-room  and  tool- 
-itores  are  properly  organised..  Standardisa- 
tion should  have  reached  a  high  degree. 
Even  such  details  as  the  cutting-angles  of 
lathe  tools  should  be  laid  down  and 
l  igidly  adhered  to.  Certainly  much  difter- 
ence  of  opinion  still  exists  as  to  the 
absolutely  best  values  for  these  angles, 
but  in  any  case,  these  can  be  settled  so 
that  the  results  in  tooling  are  mudi 
superior  to  those  of  the  ordinary  haphazard 
methods. 

Fiider  the  old  system  such  articles  as 
reamers,  milling  cutters,  broaches,  etc., 
must  be  obtained  from  outside  the  woiks, 
and  therefore  are  of  the  standard  com- 
mercial pattern,  whether  this  be  really 
suit.'ible  or  not.  It  is  safe  to  say  that,  in 
the  great  majority  of  cases,  milling 
machines,  broaching-  machines,  axitomatic; 
and  capstan  lathes  can  only  be  used  to 
their  proper  extent  and  efl&ciency  when  they 
are  tooled  to  suit  each  and  eveiy  job 
required  from  them.  And.  obviouslv, 
when  everything"  is  obtained  fiom  outside, 
with  the  consequent  ordering  and  inevit- 
able misunderstandings  and  delay,  the 
line  of  least  resistance — which,  when  all  is 


as  inevitable,  and  systems  oif  piecework 
and  i>remium  bonus  become  of  value  for 
giving  the  operators  an  interest  in  their 
work. 


WIRE  JOINTER. 

By  A.  H.  Maytum. 
The  apparatus,  a  description  of  which 
follows,  was  designed  and  used  during  the 
war  for  the  purpose  of  brazing  or  silver 
soldering  strands  of  electric  cable  which 
had  been  broken  during  the  process  of 
manufacture. 

The  original  system  of  jointing  was 
crude  and  inefficient,  and  it  was  also  very 
unreliable,  as  after  the  cable  had  reached 
the  final  stage  of  manufacture  it  was 
passed  through  the  test  room  and  in  a 
great  many  cases  it  was  found  that  the 
joints  were  faulty. 

The  old  method  used,  which  was  so  in- 
efficient, was  to  have  two  vices  fixed  on  a 
bench,  the  ends  of  the  wire  to  be  joined 
being  filed  to  fonn  a  scarf  joint.  Borax 
mixed  to  a  paste  was  then  placed  on  the 
joint  and  a  piece  of  silver  solder  was  then 
snipped  oft'  the  rolled  sheet,  in  which  form 
it  is  usually  made.  This  was  also  placed 
on  the  joint;  heat  was  then  applied  by 
means  of  a  gas  blow-pipe  and  bellows. 
The  heat  so  obtained  was  not  easilj-  con- 
trolled, and  as  often  as  not  the  wire  had 
the  nature  burnt  out  of  it. 

After  the  joint  had  been  made  it  was 
necessary  to  file  the  surplus  solder  off, 
which  generally  resulted  in  a  few  nicks 
being  made  in  the  wire  at  each  side  of  the 


Front  Elevation.  End  Elevation. 

said  and  dcme,  most  of  us  follow — is  to 
"make  do"  with  standard  equipment: 
whereas,  when  a  definite  department  is  in 
the  works,  whose  duty  it  is  to  provide 
equipment,  the  machine  shop  heads  quite 
naturally  make  full  use  of  it,  to  tlie  conse- 
quent betterment  of  their  standard  of 
organisation  and  pi'oduction.  Further, 
in  practice,  the  tool  department,  being 
responsible,  pride  themselves  on  eqiiipping 
the  machine  shops,  and  often  the  fitting 
shops,  in  the  best  manner,  since  this 
enhances  ■  the  importance  of  the  tool 
department.  Thej-  will  also  see  that  the 
eqiii])iuent,  such  as  jig's,  fixtures,  etc., 
which  they  provide  is  adequate.  Apart 
from  the  advantages  of  .standardisation, 
too,  tool  grinding  will  be  carried  out;  in  a 
lietter  manner,  since  the  grinding  will  be 
doue  by  those  also  responsible  for  the  con- 
dition of  the  grinding  wheels 

A  drawback  of  iini>roviug  the  organisa- 
tion of  works  on  the  above  lines  is  that  the 
rank  and  file  of  the  machine  shops  tend 
more  and  more  to  become  "  operators  " 
rather  than  mechanics.  But,  in  view  of 
the  better  economic  results  in  production, 
which  under  present  conditions  must,  in 
the  long  run,  improve  the  standard  of 
living  of  all  of  us,  this  must  be  regarded 


Punch. 

joint  which  were  liable  to  break  away 
when  the  cable  was  bent. 

The  following  is  a  description  of  a 
machine  which  will  make  a  perfect  joint 
with  the  minimum  of  trouble  and  is 
foolproof  :  — 

A  is  a  rocking  shaft  with  two  vices 
built  on  same,  free  to  swivel  by  lever  in 
bearings  B  C,  the  said  lever  working  on  a 
quadrant  with  a  notched  stop  at  one  end 
and  an  adjusting  screw  at  the  other  end 
to  enable  a  variable  position  of  joint  to  be 
made  in  Bunsen  flame,  to  suit  dift'erent 
gauges  of  wire. 

The  function  of  the  notched  stop  is  to 
hold  vices  rigii  while  the  end  of  wire  to 
be  joined,  whicli  were  first  cleaned  by 
drawing  them  through  fine  emery  cloth, 
are  fixed  in  aforesaid  vices  so  that  the 
ends  are  overlapping.  Thej"  are  sheared 
off  with  shear  D  and  so  fomi  a  butt-joint. 

E  is  a  punch  used  to  obtain  a  minute 
portion  of  silver  solder  just  sufficient  to 
form  a  perfect  joint,  and  so  obviating  the 
necessity  of  using  a  file,  as,  iii  the  old 
method,  the  repair  was  often  carried 
(hrough  successfully  almost  to  the  end, 
and  then  in  many  cases  the  whole  job 
would  be  spoilt  by  the  finishing  touches  of 
the  file. 


Il 
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Shipbuilding  Bonuses. 

At  tile  eiose  of  tiie  resumed  tonieience 
in  London,  on  .  \\  eilnesday,  between  tlie 
yjiipDiiililing  Enipioyeisi'  I'oderatiou  and 
tile  trade  unions,  ine  Ibllowing-  agreed 
upon  statement  was  issued:  — 

"  Tile  coiiterence  met  'to  oonsider  the 
claim  sul^mitted  by  tlie  Shipbuilding 
tmpiloyers'  1  ederatron  at  Carlisle,  on 
Jauuaiy  19.  At  that  time  they  asked  the 
unions  to  agree  to  the  withdrawal  ot  the 
2(39,  6d.  per  week  war  bonus,  which  was 
given  during  the  wax  by  instainrents  to 
both  time  and  piece  workers  in  the 
industry.  At  that  conference  the  repre- 
sentatives of  the  unions  were  not  in  a  posi- 
tion to  make  a  reasoned  reply  to  the 
employers'  statement,  and  it  was  mutually 
agreed  that  the  conference  should 
be  adjorirned.  In  the  interval  the 
executives  of  the  miions  had  been  in 
consultation,  and  had  given  full  considera- 
tion to  the  claims  submitted  hy  Colonel 
Lithgow  on  behalf  of  the  Employers' 
Federation,  and  also  to  the  figures  and 
stateraenis  with  which  lie  supported 
the  claim.  The  union  representatives 
intimated  that  they  were  not  in  a  position 
to  agree  to  the  claim  as  submitted,  and, 
in  fact,  were  not  able  to  recommend  any 
reduction  of  wages.  After  some  further 
discussion  and  several  adjournments  the 
employers  then  submitted  the  following 
proposals  :  — 

1.  That  of  the  26s.  Gd.  war  bonus  under 
discussion  16s.  6d.  shall  be  discontinued 
on  and  from  March  15. 

2.  That  within  the  next  fourteen  days, 
or  thereabouts,  a  further  conference  shall 
be  held  to  consider  as  to  the  date  from 
which  the  remaining  10s.  shall  be  dis- 
continued. 

3.  That  at  the  conference  referred  to 
consideration  shall  be  given  to  the  period 
of  time  that  must  elapse  before  there  can 
be  any  further  general  alteration  of  wages 
in  the  industry. 

4.  That  a  separate  conference  shall  be 
held  with  the  unions  concerned — prior  to 
the  discontinuance  of  the  lOs.  referred  to 
— to  oonsider  what  special  arrangements 
are  to  be  made  in  respect  of  the  classes  of 
general  labourers  for  whom  special  con- 
sideration was  asked. 

"This  proposal  was  considered  by  the 
representatives  of  the  unions,  and  they 
decided  to  take  the  usual  step  of  consult- 
ing their  members  on  the  offer.  A  further 
conference  will  take  place  with  the 
Employers'  Federation  within  a  week  or 
two." 

The  Air  Conference. 

The  Air  Conference  opened  at  the  Guild- 
hall, London,  on  Tuesday.  The  chari'man 
of  the  first  session,  Major  F.  E.  Guest, 
Secretary  for  Air,  was  rather  pessimistic. 
He  saw  "  little  hope  of  commercial  success 
in  this  country,  no  hope  for  the  cross- 
Cliannel  services,  and  he  believprl  that  the 
end  of  the  general  trade  depression  would 
n(il'  oome  for  ten  years.  He  announced 
that  tlie  date  for  the  final  scrapping  of  air- 
ships if  the  Empire  airshios  proposal  fell 
thrortg-h  (and  he  offered  little  hope  that  it 
would  succeed)  would  bp>  pr).<3tponed  nntil 
June  1 .  " 


Lord  Goieil,  Under  Secretary  for  Air, 
announced  tbat  a  Civil  Aviation  Advisor.'' 
iJoard,  tire  cnairman  lof  wuich  \\  ouid  be 
tile  Under  Secretary  for  Air  and  tlie 
nicmbersiiip  ot  wiiicn  would  comprise  tlie 
L  oulroiler-uenerai  of  Civil  Aviation,  tlie 
fJirectoi-linieial  of  SuppJy  and  ll-esearcii, 
with  representatives  oi  tiie  i'ost .  Ultrcg,, 
business  men,  and  airmen,  is  to  oonsider 
the  tirst  cost  and  practicability  of  an 
imperial  air  mail  service.  Several  interest- 
ing papeis  iiave  been  read  at  the 
conference, 
hallway  i^usion. 

it  IS  announced  liiat  the  amalgamation 
of  the  Midland  Co.  with  L.  &  h.W.  and 
L.  &  Y.  Kailway  Companies  will  soon  be 
effected.  M  hen  the  fusion  is  completed 
tbe  joint  company  will  have  a  track 
lengtii  of  over  14,0UU  miles  and  a  total 
nominal  capital  of  i;41U,0UU,U0U.  Th.^ 
sbareiiolders  liave  yet  to  ratify  the  scheme, 
but  rejection  is  very  imiJiobable.  L'niler 
the  Kailwaym  Act  of  last  year  one  of  the 
four  groups  into  wliich  our  railways  are 
to  be  divided  is  the  iSorth-Western  and 
Midland  group,  which  is  composed  of  tfie 
three  companies  above  mentioned  and  thi' 
■\orth  Stattordshire.  Furness,  Caledonian, 
(jlasgow  and  South-Western  and  lligli- 
land  lines. 

The  nominal  capital  (including  deben- 
lures)  of  the  three  main  comi>anies  is  as 
follows  :  — 

Midland   £2U5,U(J0,UU0 

L.  &  N.W.--.-:~T.77:.   132,UUU,UI1() 

Lancashire  &  Yorkshire  ...  Ty,UUU,UUO 


Total    i;41U,UUU,0()(( 

The  various  issues  of  the  Midland  Co. 

are  as  under  :  — 

£'39,243,058        preferred  converted 

ordinary  stock,  ranking  for  2h  per  ceut 

dividends. 

£38,961,150  deferred  converted 
ordinary  stock,  taking  all  net  revenue 
after  payment  of  the  dividend  on  the  pre- 
ferred converted  slock. 

£18,089,561  consolidated  2^  per  cent 
perpetual  guaranteed  jneferential  stock, 
with  interest  payable  in  February  and 
iVugust. 

£63,990,674  consolidated  21  per  cent 
perpetual  i)reference  stock,  interest  ])eing 
contingent  on  the  jnofits  of  each  separate 
year  ending  December  31.  and  payable 
in  Februarv  and  August. 

£43,608,665  debenture  stock,  bearing 
2|  per  cent  interest,  pavable  .Tannai'y  1 
and  July  1. 

British  Iron  for  Germany. 

It  is  certainly  worthy  of  note,  as  Mr. 
Roland  Woods,"  assistaiit  secretary  of  the 
National  Federation  of  Iron  and  Steel 
Manufacturers,  said  the  other  day  to  an 
interviewer,  that  an  export  order  should 
liave  been  booked  recently  for  some  thou- 
sand tons  of  pig  iron  for  (lermany.  Mr. 
Wood  ])oinied  out  that  the  interest  iii_  the 
despatch  of  this  comjiaiativelv  trivial 
;aiumnt  lies  in  the  fact  that;  during  tlie 
latter  part  of  last  vear  our  costs  of  pro- 
duction "were  such  that  from  being 
exporter.'*  we  were  becoming  importers. 
Tlius,  our  import  figures  for  fug  iron  for 


September,  Uctober  and  November  1 
were  respectively  12i,(0U,  94, oUU  u 
9;i,'JtJU  Ions,  as  compared  with  a  monily 
average  tor  iUlisi-lo  ot  i8,0Uu  tons 
placing  oi  this  order,  theretore,  small  a,-ji 
is,  may  be  regarded  as  an  indication  ilt 
not  only  are  we  ceasing  to  be  importers  1 
pig  iron  to  any  extent,  but  tiiat  we  ;e 
starting  again  to  export  to  tlie  Contiue  . 

Tlie  pre-war  steel  production  oi  ( r  - 
many  oi  19,OU0,UOU  tons  is  subject  tcu 
reduction  oi  -1,000,000  tons  so  that  .^e 
can  hope  to  produce  15,000,000  loub  t 
steel;  but  to  do  this  it  is  probable  that  ;|e 
will  require  to  import  pig  iron,  since 
supplies  of  scrap  are  not  inexhaustib 
These  reductions  in  jiroductive  capac  y 
mean  that  Germany  will  have  less  ua 
and  steel  to  export.  It  may  thereiort 
anticipated  tliat  she  will  endeavour  to  lii 
compensation  ior  the  diminished  quality 
of  her  iron  and  steel  exports  by  chiey 
sending  abroad  more  highly  finished  ]> 
ducts  which  command  higher  prices 

Although  the  rate  ol  exchange  favoi 
Germany  m  some  directions,  the  iron  a 
ste.ei  industry  is  one  on  which  ijs  efte 
are  double-edged,  .since  the  rich  Lorn 
helds  having  passed  out  of  her  sway  t 
is  now  compeilefll  to  import  large  qu 
tjties  of  iron  ore.  Through  having  to 
this  the  comparative  cheapness  in  int 
national  values  of  her  internal  costs 
]iroduction  are  to  some  extent  countl- 
lia  lanced. 

kngmeering  Firm's  Jubilee. 

The  well-known  Clyde  firm  of  Me>> 
Bow,  McLachlan  ^  Co.  Ltd.,  shipbuild 
and  engineers,  Abbotsinch,  Paisley,  1 
reached  its  jubilee,  and  to  cominenior 
the  occasion  Mr.  liow  has  been  pieseu 
with  a  memento  of  the  event  by  the  s 
and  foremen,  consisting  of  a  silver  puih 
bowl  suitably  inscribed. 
Diesel  Order. 

Despite  the  fact  that  there  was  a  dit3 
eiice  of  nearly  £4,000  in  the  tenders, 
Worthing  Town  Council  have  decided 
accept  the  tendei  of  the  British  firm  ' 
Mirlees,  Bickerton,  and  Day  in  prefer 
to  that  of  a  German  firm,  for  the  >u] 
of  a  new  Diesel  engine  and  generatoi 
the     borough's     electricity  geneiai 
station.    The  net   inclusive  price  of 
accepted  tender  was  £11,375,    as  ag;ii  i 
^7,810. 

Big  Order  for  C.E.C. 

It  is  very  welcome  news  that  theGei  ' 
Electric  Co.  have  received  ,jan  oide 
>upply   equipment  for  the  extensior 
ilectiic  woiking  on  the  London,  Briglm 


h,r,v 


firm 


and  South  Coast  Kailway.     By  a 
(oincidence    this    first    oulei  for 
way    electrification    whicli  the 
leceived    was    onnfirmed    on  the 
anniversary    of    the    foundation  of 
Witton   works.       The  equipment  is 
1  midcynient  with  single-i)hase  alteiiuit 
(111  lent.    The  news  is  esjiecially  encoin  r- 
ing,    following    a^    it    does     (in  i' 
announcements  1  y  dthei  firms  of  cont  i . 
successfully   competed    for    abroad,_  J 
proves  that  British  indusliy  i-  not  in  if 
l;ackward  condition  that  ^ome  would  L  t' 
\is  lielieve. 
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How  Other  Industries  Stand. 


FRENCH  ELECTRICALIWORK. 

(From  Our  Paris  Correspondent.) 
'hanks  to  the  favour  showu  to  electricity 
s  the  tonn  of  inoLive  puwei  most  likely 
J  produce  cheap  ruumng  once  the  initial 
osts  liave  been  coverea,  and  to  the  fact 
aat  so  mucn  iactoiy  plant  has  to  be  re- 
ewecl  iu  tlie  devastated  regions  and  other 
istricts  of  France,  the  French  electrical 
ulustnes  have  increased  considerably  in 
oliiuie  since  the  war  upset  the  peace  of 
lie  world.  An  encouragement  has  like- 
use  been  given  by  the  recent  inventions 
-hich  have  perfected  the  use  of  wireless 
ud  magnetism,  and  by  the  attitude  of  the 
rovernment,  which  is  extending  the  use 
f  the  telephone  and  the  telegraph, 
i  From  the  above  it  has  resulted  that  the 
ational  production  capacity  has  passed 
noni  Fc.^00,000,000  per  annum  in  191-3 
(hen  50,000  workmen  were  employed,  to 
ight  times  the  amount.  The  country  has 
(Ccupation  now  for  50,000  men  and 
omen.  Even  when  deduction  is  made 
jr  . the  rise  in  money  values  in  the  last 
'iue  years,  which  may,  without  exaggera- 
on,  may  be  placed  at  four  times,  the 
';rides  made  are  seen  to  have  been  im- 
•  oitaut.  In  consequence,  Fiance  has 
i  vised  her  exporis  of  electrical  material — 
|;iainly  wire,  cables,  accumulators,  l)at- 
jijries  and  carlwii  pieces.  In  1920,  the  last 
(rear  for  which  detailed  CtistonLs  returns 
ire  available,  13,000  tons  of  electric:al 
jiaterial  left  the  coouitry,  and  11,000  tons 
lere  imported.  The  values  were  respec- 
,  vely  Fc.180,000,000  and  Fc.117,000,000, 
hich  gives  a  favourable  trade  balance  of 
I 'c.  63, 000, 000. 

!  Statistics  of  the  Union  des  Syndicats 
1 'Electricite  show  that  the  capital 
'  ivested  in  power  stations  is 
:'c.2,230,000,000.      As  recently  as  1918 

18  figure  was  not  more'  than 
kc.1,350,0'00,000.      The  labour  employed 

jas  in  the  same  period  risen  from  9,000 
!(>  15,000.  Distributing  lines  are 
ji2,000  kilometres  in  length,  and  the 
fiwer  of  the  stations  is  820,000  kw. 

!7ater  Power. 

■f\  In  the  last  year,  members  of  the 
("yndicat  des  Forces  Hydrauliques  have  in- 
t-eased  their  capital' by  Fc. 200, 000,000. 
}  hich  to-day  amounts  to  Fc.l, 70(1,000, 000, 
|i  comparison  with  Fc.  1,514,000, 000.  at 
[le  end  of  1920.  The  horse  power  plant  is 
U'JO,000,  as  much  as  135,000  h.p.  having 
I  ien  added  in  the  last  12  months.  Mem- 
■;rs  of  this  association  provide  five  mil- 
|;3n    people    with    current  transmitted 

trough  19,000  kilometres  of  wiies. 

I 

ational  Trunk  Lines. 

^  A  general  linking  up  scheme  is  in  pro- 
^ss  of  execution  in  and  and  around  the 
hone  Talley,  as  previous  correspondence 
IS  intimated.    Plans  are  also  going  for- 
jird  for  the  sujjply  of  electric  motive 
j  rce  to  the  whole  of  the  devastated  re- 
1  ons  through  one  organisation,  and  Paris 
coiinected  with  what  is  claimed  to  be 
e  biggest  power  station  in  the  world, 
at  of  Genuftvilliers,   which  generates 
►0,000  h.p.  . 


In  order  that  the  surplus  electric  power 
of  one  district  may  be  utilised  by  anothei, 
numerous  trunk  lines  are  being  built; 
there  is  the  Dauphine-C'autre,  which 
alieady  links  Grenoble  with  Saint 
Etienne.  Another  capts  the  streams  near 
Albertville,  40  miles  north-east  of  Cham- 
beiy,  in  Savoy,  for  the  benefit  of  Lyons. 
Beaumont-Menreux.',  near  Montelimar, 
A  thiid  will  shortly  transmit  power  from 
for  manufacturers  of  Saint  Chamorid. 


WEEKLY  OUTPUT  OF  COAL. 

We  give  below  the  official  statement  of 
the  coal  output  at  the  mines  of  Great 
Britain  for  the  four  Aveeka  ended  January 
21.  For  the  week  ended  January  21  the 
output  was  4,560,500  tons,  as  compared 
with  4,719,100  tons  iu  the  previous  week, 
and  4,691,600  tons  in  the  week  ended 
January  22,  1921. 


Duo.  31  Jau.  7.  Jan.  14.  Jan.  21 

Districts.  Tons.  loiis.  '  Tun«.  Toi.s. 

N'orthumtwrlaud   205,400  IB  f,  100  254,000  2:;;!,300 

Durham    453,800  iOo.^OO  6Ir,700  5^■J,HU0 

Vorltshire    3So,700  7^:9,300  867, ^00  819,800 

Laucashire,  Cheshire, 

HUd  N.Tth  Wales  . ..  270,200  285,800  403,000  39:i,900 
Derby,  NoLtiiii^liamand 

Leicester   244,500  527,600  590,200  689,000 

Stafford,  Shropshire, 

Warwick,    Worceatsr  149,900  307,800  341,200  32t;,000 
South  Wales  aud  Mon- 
mouthshire  616,900  898,600  927,900  *27,C00 

Ottier  EnKliah  Districts  45,400       74,:<00  89,200  87,800 

Scotland   676,200  2M,n00  62(,100  60!.,900 


Total    3.049.0(0    3,674,000    4.719,100  4,560,500 


AMERICA'S  PROSPERITY  AND 
FOREIGN  TRADE. 

Like  ourselves,  America '.s  industrial 
progress  is  inextricably  linked  with  her 
foreign  trade,  and  if  is  impossible  for  the 
United  States  to  achieve  its  pre-war  pros- 
perity by  a  revival  of  domestic  business 
alone.  Dr.  Henry  A.  E.  Chandler,  econo- 
mist of  the  National  Bank  of  Commerce 
in  New  York,  says. 

Dr.  Chandler  takes  issue  with  those  who 
believe  that,  since  foreign  trade  represents 
not  more  than  10  to  15  per  cent  of 
America's  total  commerce,  the  loss  of  a 
part  of  it  would  leave  a  sufficient  percen- 
tage of  the  whole!  tO'  insure  reasonable 
prosperity.  In  the  January  number  of  the 
bank's  magazine,  Comviercc  Mottfhl/j,  he 
points  out  that  economic  investigation 
proves  that  ' '  even  during  periods  of 
depression,  volume  of  national  business, 
after  allowing  for  price  changes,  .seldom 
departs  from  normal  by  more  than  15  per 
cent,  and  often  by  smaller  percentages ; 
and  a  seemingly  Miiall  reduction  in  the 
percentage  of  gross  business  may  have 
great  significance  when  translated  into 
terms  of  net  profits  and  thus  into  final 
buying  capacity. 

"  In  view  of  the  decline  in  foreign  buy- 
ing capacity  it  has  been  suggested  that  we 
may  have  to  rcHhice  our  output  to  conform 
much  more  nearly  to  domestic  demand, 
and  thus  in  tlie  future  prevent  the  accumu- 
lation of  suipluses  similar  to  those  that 
have  so  recently  demoralised  some  of  our 
principal  markets,"  he  continues. 
"  Undoubtedly  such  a  reduction  can  be 


effected  in  part,  and,  indeed,  to  .some 
extent  has  already  been  done,  but  as  a 
practical  movement  upon  a  large  scale  it  is 
beset  with  great  difficulties. 

"  If,  for  example,  we  lose  only  5  per 
cent  of  our  total  national  business  through 
thei  reduction  in  our  foreign  trade  it  does 
not  mean  that  each  industry  loses  only 
5  per  cent.  The  relative  importance  of 
foreign  trade  varies  widely  as  between 
different  industries.  In  some  the  propor- 
tion of  foreign  to  total  trade  is  insignifi- 
cant, while  in  others  it  is  as  high  as  one- 
third  or  nearly  one-half.  It  is  possible, 
therefore,  that  a  I'eduction  in  foreign  trade 
aniounting  to  no  more  than  5  per  cent  of 
our  total  trade  may  sO'  effectively  cripple 
some  of  our  basic  industries  as  to  wipe 
out  all  profi'ts  and  e\en  to  bring  heavy 
losses. 

Our  domestic  trade  will,  «it  course, 
continue  to  be  of  mucli  the  larger  iiiixjor-- 
tance  in  our  economic  lite,  aud  even  if 
international  tcononiic  affairs  should 
remain  m  a  highly  unsettled  condition  we 
would,  undoubcetll}-,  make  important  sub- 
si  it  ut  ions  and  readjustments  wituin  our 
own  territory  that  would  contribute  to  the 
relief  of  our  domestic  business  situation. 
Such  readjustmeucs  are  in  part  already 
under  way.  Indeed,  it  is  not  at  all  clear 
that  the  uncertainty  as  to  international 
situation  is  an  unmixed  evil.  In  torciug 
us  to  look  more  closely  for  possrble  reaa- 
justments  at  home,  consequent  emcieucy 
■may,  in  the  end,  bring  ns  some  lasiiug 
benefits. 

"  On  the  other  hand,  we  must  not  over- 
look the  tact  that  reaujastments  leauiug  to 
increased  ethciency  may  still  leave,  in 
important  cases,  a  proauctive  capacity  in 
excess  ot  domestic  aemands.  Unuer  tiiese 
conditions  individual  producers  cannot  be 
expected  to  reduce  tr^err  output  simply 
because  there  exists  an  excess  in  tire 
aggregate,  at  lea^st  not  unlrl  tliey  have 
been  convinced  that  they  may  not  captui'e 
a  larger  proportion  of  the  home  tiaae  than 
they  have  Heretofore  obtained.  Those  who 
are  familiar  with  the  history  of  the 
destructive  competition  among  railroads 
and  industrial  plants  that  led  to  tiie  for- 
mation of  the  pools,  the  trusts  and  other 
fonns  of  combinations  between  lb70  and 
1,900,  will  not  have  difficulty  in  visualising 
what  would  happen  if  individual  producers 
should  all  start  out  to  capture  a  larger 
share  of  a  domestic  trade  that  in  the 
aggregate  is  insumcient  for  them  all. 

"  It  is  true  that  a  radical  amendment  of 
our  Anti-trust  Acts  might  render  possib.e 
price-controlling  agreements  that  would 
lessen  the  destructive  effects  of  competi- 
tion. Such  arrangements,  however,  would 
still  leave  the  jiroblem  of  surplus  products 
partly  unsolved.  Moreover,  the  problem 
of  amending  our  present  laws,  witb  a  view 
to  maintaining  a  wholesome  degree  of 
competition  and  preventing  unreasonable 
price  fixing  without  imposing  upon, 
business  men  gi-eat  uncertainty  as  to  what 
could  be  legallv  done,  i.s  extraordinarilv 
difficult." 


ENGINEEBING  WORLD. 
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NEWCASTLE-ON-TYNE. 


(By  Our  Own  Cobeespoxdent.) 

The  w]iter  lias  listeued  to  a  dreary  lot 
of  platitudes  this  month,  but  was  much 
impressed  by  a  veay  sensible  utterance  of 
Mr.  J.  Heay,  of  Stockton,  presiding  at  the 
annual  meeting  of  tlie  Board  of  Concilia- 
tion and  Arbitration  for  the  Iron  and  Steel 
Trade  of  the  North  of  England.  "  I  think 
we  have  reached  the  bottom,  but  how  long 
we  are  gtoing  to  leniain  tliere  is  a  difficult 
thing  to  answer,"  said  that  gentleman. 
This  accurately  summarises  the-  position 
for  this  trade,  at  any  rate,  on  tlie  Nortli- 
East  Coast. 

Manufactured  iron  and  steel  men  are 
finding  that  the  reductions  they  are  likely 
to  get  in  rail  transport  charges  and  from 
the  Geddes  "axe"  or  other  illusory 
sources  are  likely  to  be  of  very  slight  value 
towards  restoring  trade.  "  The  strike  we 
are  up  against  is  the  strike  of  the  buyer," 
declares  Mr.  E.  J.  George,  of  the  Con  sett 
Iron  Co.  The  buyer  is  going  to  hang  back 
until  the  veiy  last  moment  in  the  hope  of 
further  reductions,  and  he  refuses  to  believe 
that  they  will  not  materialise. 

Messrs.  Clarke,  Chapman  &  Co.  Ltd.,  of 
Grateshead,  have  secured  the  contract  for 
the  electrical  installation  for  the  Bilbao 
steamer  Prado,  now  at  Blyth.  The  steam- 
shi  Anglo-Chilian,  of  9,000  tons,  is  about 
to  leave  the  Tyne  on  her  maiden  voyage, 
and  has  been  docked  at  Palmeis.  llebburn, 
for  her  final  coat  of  paint.  The  same  firm 
havei  now  repairs  to  execute  on  the  Lord 
Strathcona  and  the  Gothic  Prince. 

The  Tyne  Electrical  Engineers,  a  unit 
of  the  Royal  Engineers  (T.F.),  played  a 
valuable  23art  in  coast  defence  of  communi- 
cation during  the  wa.r.  although  they 
received  no  decoration.  It  is  therefore 
interesting  to  know  that  the  Duke  of 
Noi  thumberland  has  taken  the  question  up 
with  a  view  of  getting  a  medal  for  them  if 
possible. 


[FROM  CORRESPONDENTS  AT  HOME  AND  ABROAD.] 

are  getting  busier.  But  in  other  quarters 
uieie  is  iittie  or  notliing  doing,  and  tiie 
i:>irmingnam  Small  Arms  Oo.  paid  quite  a 
lot  of  men  off  recently  at  one  oi  tiieir  huge 
woi'ks.  in  certain  minor  tines  thej^  are 
l)usy,  but  generally  speaking  the  output 
ut  tne  lirm  is  regrettaoiy  small. 

Sir  Harris  Spencer,  K.B.E.,  one  of  the 
leading  spirits  of  tlie  Engineering 
r^iuipioyers'  i^ederation,  speaking  at  a 
dinner  in  Birmingham  on  Saturda^^  night, 
said  trade  was  bad  because  there  was  no 
solid  basis  iin  which  the  nations  of  the 
world  could  trade  together.  Gennany,  he 
said,  was  our  best  customer  prior  to  the 
war,  and  the  sooner  site  was  put  on  her 
feet  again,  and  enabled  to  trade  with  us, 
the  better  for  our-  industry.  That,  from  a 
solid  Tariff  Reformer,  is  decidedly 
interesting. 

There  is  still  a  good  call  for  water  and 
steam  fittings  for  Australia,  and  the 
lighter  bauss  foundry  trades  have  benefit  eel 
from  contracts  with  India. 

There  has  been  a  withdrawal  recently 
of  the  10  per  cent  bonus  granted  in  1915 
to  workers  in  the  bedstead  trade:,  the  Con- 
ciliation Board  agreeing  to  this.  There 
are  rather  more  foreign  orders  about,  and 
in  the  hope  of  getting  more  trade  business 
missions  are  being  undertaken  by  several 
leading  members  of  the  local  industry  to 
the  East,  Asia  Minor,  China,  India,  and 
South  Africa  being  among  the  countries 
to  be  visited. 


BiRMINCHAM. 

(Fkom  Our  Own  Correspondent.) 

There  has  been  a  little  more  hopefulness 
manifested  in  engineering  irade  circles 
this  week;  contracts  are  coming  into  this 
country  far  more  freely  tlian  they  were, 
and  that  the  worst  of  the  position  has  been 
reached  cannot  be  doubted.  But  1he 
general  position  mends  slowly. 

Certain  firms,  the  G.E.C.  among  tliem, 
aie  fairly  busy,  and  constructional 
engineers  say  there  is  far  more  work 
about  than  there  was.  Then  foundrv  firms 


SHEFFIELD. 

(From  Our  Own  Correspondent.) 

One  of  the  most  interesting  things  that 
has  come  to  the  light  of  day  in  Sheffield 
for  some  years  was  revealed  during  the 
week-end — namely,  the  fact  that  the 
Basset  French  steel  prqcess,  which  it  was 
stated  a  year  ago  was  destined  to  revolu- 
tionise the  making  of  steel,  is  not  a 
canard  after  all.  The  feature  of  it  is  that 
it  eliminates  the  making  of  pig  iron  first 
in  a  blast  furnace,  and  then  the  steel  from 
this  "raw"  material,  as  the  steel  is  made 
direct  from  the  oi  e  in  one  fiirnace  at  one 
process. 

The  fact  of  what  has  been  happening 
has  been  carefully  kejii  from  the  ]ml)lic 
and^  the  manufacturing  woild.  but  the 
mammoth  plant  for  working  the  process  is 
being-  manufactured  in  Slieffield.  On 
I'riday,  by  tlie  courtesy  of  Edgar  Allen  iJc 
Co.,  of  Imperial  Steel  Works,  I  was  privi- 
leged to  see  the  first  consignment  of  the 
order  (one  of  three  fui'naces)  as  it  was 
loaded  up  for  transport  to  null';  thence  to 
Rouen  and  domicile:  Thus  the  world 
learns  the  news  that  the  pioeess  is  beyond 


the  experimental  stage,  and  is  a  comu 
cial  proposition,  iiie  pioneers  s-dy  tJia,it 
will  clieapen  and  revolutionise  steel  }> 
duction  111  the  mass,  and  many  s 
manutacturers,  who  were  sceptical  wJ 
tlie  announcement  of  the  discovery  i 
made,  are  now  beginning  to  wonder  w 
will  iiappen. 

Tile  process  is  worked  in  a  huge  revi 
lug  furnace  2U0ft.  long,  and,  with 
firebrick  lining,  weighing  400  tons.  lis 
something  akm  tu  tlie  rotary  cement  1 
m  action,  1  understand.      The  ore  i,s 
into  the  cylindrical  furnace  at  one  end,  ; 
is  fired  by  pulverised  coal  as  it  works 
way  througli  to  the  other  end.  Precu 
what  constitutes  the  real  secret  of  the  j> 
cess  still  remains  a  secret. 

The  train  which  conveyed  the  furn; 
in  sections,  consisted  of  trucks  speci 
Ivuilt  for  the  purpose.  It  consisted  ol 
wagons.  As  some  of  the  heavy  rings 
the  furnace  are  more  than  13  ft.  in 
meter  they  had  to  be  conveyed  in 
inclined  position  so  that  they  would  luo- 
tiate  the  tunnels  and  bridges ;  and  spe 
arrangements  had  to  be  n>ade  for  meet 
the  dangers  of  transport  on  the  Fie 
railways. 

Matters  are  coming  to  a  head  in  leg 
to  wages  and  unemployment  relief  in 
part  of  the  country.  Cnder  the  "  slic 
scale  "  of  the  Steel  Ingot  Makers  auoi 
8s.  4d.  comes  otf  labourers'  wages  as  f! 
February  1.  This  makes  the  staiicjrd 
38s..  3d.  for  a  47-hour  week.  Prev 
cuts  were:  June,  1921,  15s.  lid. ;  Aug 
1921,  bs.  lOid.,  and  November,  1! 
lis.  3d. ;  making,  with  the  present  ct 
total  of  32s.  5kl.  The  leaders  of  the  u: 
are  considering"  the  adA'isability  of  rec|a- 
mending  the  married  men  to  g'O  on 
law  relief  instead  of  working,  as, 
claim,  they  would  be  better  off  under  jbe 
present  libeTal -scale  than  working 
time.  ^  ^f-  :.  /' 


dl 


BARROW. 

(From  Our.  Own  Correspondent. 

-It  is  possible  to-day  to  write  ' 
mfimtely  greater  satisfaction  of  the 
look  in  the  West  Coa.st  iron  trade  thnn 
been  the  case  for  a  very  long  time.  T 
has  been  a  distinci4  improvement  re(  e 
in  business.  ;uul  everylhing  would  ■ 
to  indicate  that  there  will  he  a  com  I 
develoi)meni  us  time  goes  on.  Willi 
exception  oF  smne  of  the  ])lant  at  Ba 
the  steelw(!rks  of  tlie  district  are  idle 
pi'actically  the  whole  of  the  outj  u 
ordinary  iron  is  going  away  to  ou 
ceiitres.  Certain  it  is  that  "very  lit ' 
goina'  into  stock.      It  is  calculated 
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iring  the  past  few  week.s  tlie  Midland.s, 
luc'h°  have  practically  monopolised  the 
ipply,  have  been  taking  6,000  tons  of 
ion  per  week.  There  has  been  such  an 
I  crease  in  the  demands  that  one  additional 
rnace  has  been  lighted  in  Cumberland, 
'id  another  one  is  likely  to  be  put  into 
'immission  before  the  present  week  is  out. 
The  Hobson's  Bay,  the  second  of  threei 
:iers  for  the  Commonwealth  Government 
dered  from  Messrs.  Vickers,  left  liarrow 
st  week  for  the  Mersey  to  take  aboard 
^n-  full  capacity  of  oil  fuel  prior  to  pro- 
■ediug  on  speed  trials  on  the  Polpern> 
easured  mile  off  the  Cornish  coast.  It 
as  arranged  for  her  to  undergo  her  endur- 
•  ice  trial  during  the  passage  between 
iverpool  and  the  Thames. 


BRISTOL. 


(From  Ocr  Own  CbRRBSPONDEWT.) 
„  The  report  of  the  Taunton  Corporation 
1  the  negotiations  between  them  and  the 
launton  Electric  Traction  Co.,  in  cormec- 
on  with  the  sugg-ested  purchase  of  the 
'amways  undertaking-,  gives  the  recom- 
Lendation  against  the  proposal  which  the 
fecial  Trams  Committee  submitted,  and 
I  hich  the  council  in  committee  adopted  by 
']l  votes  to  S'Cven.    The  Trams  Committee 
icision  was  prompted  by  financial  con- 

•  derations,  the  tramways  having  been  run 
!  a  loss  for  many  years.  The  committee 
I'commended    that    stens    be  taken  to 

ideavour  to  provide  a  flexible  service  of 
'otor  'buses  for-  the'  borough  l>y  private 
'  iterprise.  Arrang'ements  will  now  be 
I  ade  for  the  removal  of  tlie  tram  track 
•id  iron  standards  carrying-  the  overhead 

ires,    which    the   company  aie  under 

•  digation  to  do,  and  the  cost  of  which  will 
in  into  several  thou«ands  of  pounds,  as 

ji-o  miles  of  road  will  have  to  be 
1^  instated. 


SOUTH  STAFFORDSHIRE  AND 
WORCESTERSHIRE. 

l'  (From  Our  Own  Correspondent.) 
jjThe  improvement  of  the  last  fortnight 
[  the  raw  iron  trade  of  this  district  is 
j  aintained,  and  a  further  furnace  is  just 
being  put  into  commission  at  Walsall, 
{"essrs.  Alfred  Hickman  Ltd.,  of  Spring 
[lie,  now  have  four  of  their  five  furnaces 
l^>wing.,  ^ 

!' There  is  generally  a  more  hopeful  feel- 
jg,  and  business  is  certainly,  if  slowly. 
Im  proving.  Tlie  present  prices  of  pig  iron 
3  considered  fairly  attractive,  and 
;  rnaces  are  prepared  to  take  large  con- 
victs over  fairly  extended  periods.  There 
j»no  alteration  in  the  prices  on  the  week, 
lose  now  ruling  being  Northamptonshire 
i-ge  £3  15s..  foundrv  £4  2s.  Gd.  ;  Derby- 
lire  forge  £3  ITs.  Gd.,   Ko.  3  foundry 

7s.  6d.  mean  at  furnaces. 
{The    large    disparity,    amounting  _  to 
i    10s..    between  the    price   of  South 
!|  iffordshire  marked  and  unmarked  bars 
'I  the  CFiuse  of  much  comment  amongst 
;/nma.sters  beneabouts   at   the  moment. 
I  normal  times  the  recosrnised  difference 
s  about  30s.  per  ton.  but  prices  in  the 
nmon    bar    branch  have    been  forcpd 
wn  by  fierce  competition  from  within 


and  without,  as  I  have  reported  in  my 
letters  of  late.  Within  the  last  few  weeks 
they  have  fallen  from  £13  to  £11  10s., 
and  thv  latter  hgure  is  now  not  inflexible 
if  a  good  order  comes  along.  Since  the 
reduction  business  has  undoubtedly 
improved,  and  this  last  week  the  question 
of  selling  prices  has  been  considered  by  the 
Bar  itakeTs'  Association  with  the  result 
that  they  have  decided  to  allow  for  a  time 
free  competition  without  reg'ard  to  the 
standard  of  £13  per  ton.  It  would  have 
occasioned  no  surprise  if  coincidently  with 
tlie  reduction  of  20  per  cent  in  ii'on- 
workers'  wages,  which  takes  effect  this 
week,  Staffordshire  bar  makers  had  revised 
their  basis  prices.  At  the  time  of  writing, 
lu)wever,  no  such  step  has  been  taken. 
1'lie  trade  is  benefiting  a  littli^  by  the 
somewhat  cheaper  pig  iron  obtainable. 
Northampton  forg'e  material  can  be 
bought  as  low  as  £3  17s.  6d.  per  ton  al 
the  furnaces.  Manufacturers,  however, 
still  lequire  lower  railway  rates  and  reduc- 
tions in  several  othei'  items  entering  into 
manufacture. 

Belgian  quotations  are  again  in  the 
neighbourhood  of  £9  15s.,  delivered  in  this 
district,  but  as  deliveries  take  from  six  to 
eight  weeks,  little  or  no  business  is  going 
abroad.  Marked  bar  makers,  whose  pro- 
ducts are  .special  to  South  Staffordshire, 
continue  to  g"et  business  at  the  standard 
price  of  £10  per  ton. 

Makers  of  iron  tube  strip  have  leduced 
their  prices  by  £1  per  ton,  bringing  values 
down  to  £12  10s.  The  competition  of 
steel  strip,  however,  still  continues,  and 
makers  of  this  material  have  also  reduced 
their  price,  but  only  to  the  extent  of  5s. 
per  ton.  Steel  material  is  now  quoted  at 
£10  5s. 


GLASGOW  AND  DISTRICT. 

(From  Our  Own  Correspondent.) 

In  the  Wes^t  of  Scotland  steel  industry 
the  lowering-  of  prices  to  within  the  Con- 
tinental range  has  not  induced  any  new 
business,  chietiy  because  there  is  no  buy- 
ing of  any  consequence.  Orders  are  still 
so  scarce  that  those  mills  that  are  in  opera- 
tion are  resorting  to  working-  alternative 
weeks. 

In  this  industry  it  is  now  realised  that 
prosperity  cannot  return  until  the 
economic  conditions  throughout  the  world 
are  on  a  more  .sound  basis.  Continental 
competition  is  now  almost  entirely 
eliminated;  in  fact,  the  Belgians  who,  up 
to  I'ecently,  were  oair  chief  competitoi-s  have 
placed  an  order  in  (xlasQow  for  2,000  tons 
of  Scottish  soft  steel  billets  (2  in.),  and  a 
further  enquiry  has  been  received  for 
3,000  tons  of  steel  billets  and  blooms. 
Scaicity  of  coke  in  Belgium  required  in  the 
manufacture  of  pig  iron  is  sa,id  to  be 
responsible  for  the  volte  face. 

Despite  the  depressing  conditions  the 
Calderbank  steel  works  have  resumed 
operations,  and  the  Scottish  Iron  and 
Steel  Co.'s  works  at  Northburn  have  also 
started  a  few  hundred  men.  The  labour 
market  will,  however,  be  adversely 
affected  by  the  big  reduction  in  workers 
and  staff  at  H.M.  Dockyard,  Rosyth. 

The  Lothians  collieries  are  busy  on 
washed  coal,  but  the  demand  for  large 


coal  and  dross,  as  in  other  district.*!,  is 
poor. 

The  Clj'de  shipbuilding  returns  for  the 
month  of  January,  while  constituting  a 
record,  is  materially  assisted  by  the 
launching  of  two  big  tjhips — i.e.,  the 
P.  &  0.  Liner,  .  Bendigo  (13,100  toms), 
from  Harland  &  Wolff's  new  yard  at 
Grieencck,  and  the  geared-tiu'bine  steamer 
Athenia,  from  the  Fair-field  yard,  for  the 
Anchor  Donaldson  Line.  The  total  for 
the  month  was  10  vessels  of  58,614  tons, 
which  is  the  highest  ever  registered  on 
the  river  for  January.  The  unfortunate 
thing  is  that  a  big  output  brings  the  crisis 
nearer  at  hand,  as  no  new  contracts  are 
being  placed,  although  Messre.  Scott's 
success  last  week  seems  to  point  to  the 
fact  that  production  costs  are  now  more 
reasonable. 

I  learn  that  the  experiments  with  smoke- 
less fuel  at  Grangemouth,  have  demons- 
trated that  it  will  be  an  active  competitor 
of  coal.  Weight  for  weight  it  is  more 
economical  than  coal,  as  greater  heat 
radiation  is  obtained,  and  if  manufactured 
on  a  commercial  basis  will  cost  a  little  less 
tlian  household  co?.l. 


CARDIFF. 

(From  Our  Owy  Correspondent.) 

The  tinplate  and  steel  workers'  sliding 
scale  occupies  a  large  amount  of  attention 
these  days  by  rea.son  of  the  price  of  the 
steel  bar  having  fallen  so  low.  Lately  the 
workmen's  side  of  the  Joint  Industrial 
Council  of  the  Welsh  Plate  and  vSheet 
Trades  of  South  Wales  met  and  discussed 
the  present  position.  According  to  the 
original  agreement  notice  to  terminate 
could  be  given  on  February  1,  but  when  a 
resolutions  pledging  support  to  the  claims 
wa.rd  it  was  found  that  the  members  of 
the  Iron  and  Steel  Confederation  were  not 
able  to  give  a  binding-  vote.  Eventually 
lesolutions  jdedging  support  to  the  claims 
of  low-paid  men  and  improved  conditions 
were  carried,  and  it  was  understood  that  at 
tlie  joint  meeting  a  request  would  be  put 
forward  for  a  substantial  grant  on  top  of 
the  very  low  percentage  that  is  due  under 
the  recent  .ascertainment. 

Although  matters  look  so  depressing  in 
this  section  of  the  industry,  Mr.  H.  C. 
Bond,  who  is  deputy  chairman  of  Messrs. 
liichard.  Thomas  &  Co.,  a  firm  controlling 
tiom  20  to  25  per  cent  of  the  tinplate  trade 
of  the  country,  announced  recently  that 
during  November  and  December  last  the 
output  of  tinplates  had  been  as  great  as 
for  any  similar  period  during  the  war.  In 
addition  to  this,  the  reduced  cost  of  the 
steel  bar  and  other  charges  had  enabled 
British  makers  to  reduce  their  prices  and 
gain  an  entry  to  the  Canadian  market,  one 
which  for  many  years  relied  almost  solely 
on  America.  Much  of  the  improved 
selling  price  is  due  to  the  loyal  support  of 
the  workmen,  and  although  the  output  per 
person  is  not  yet  Up  to  a  pre-war  standard, 
the  difference:  is  mainly  due  to  the  lack  of 
experience  of  many  of  the  hands  taken  on 
since  the  war. 

When  financial  conditions  become  stable 
on  the  Continent  Mr.  Bond  anticipates  a 
thriving  time  for  the  Welsh  tinplate  trade. 
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UNITED  STATES  OF  AMERICA. 

(Fitoxi  Our  Own  Correspondent. j 

An  application  lias  been  filed  with  the 
Federal  Power  Comniission  for  the  con- 
struction of  a  dam  in  the  Columbia  river, 
State  of  Washington.  It  is  estimated  that 
when  completed  400,000  h.p.  will  be  avail- 
able. 


The  new  railroad  mileage  built  in  the 
United  States  during  1921  was  475  miles, 
or  less  than  has  been  repoi  ted  in  any  pre- 
vious year  except  1920,  when  only  314 
miles  were  built.  The  following  table 
shows  the  number  of  miles  of  new  railroad 
main  line  completed  in  the  United  States 
from  1895  to  1921 :  — 

Years  Average  mileage. 

1895-1897    1,738 

1898-1901    4,524 

1902-1905    4,974 

1906-1909    4,449 

1910-1913   3,314 

1914-1917    1,135 

19^8-1921    549 

1921    475 


The  Interstate  Commerce  Commission 
has  also  issued  a  sweeping  order  directing 
49  railway  systems  to  equip  congested 
sections  of  their  main  lines  with  automatic 
train  control  devices  to  be  operated  in 
connection  with  all  locomotives.  It  is 
specified  that  the  installations  must  be 
completed  by  July  1,  1924.  Commenting 
on  this  dra.s'tic  and  costly  order,  the  com- 
mission says:  "Our  investigations  have 
shown_  that  autcraatic  train  control  has 
long  since  passed  the  experimental  stage ; 
in  fact,  no  safety  devices  such  as  the  auto- 
matic coupler,  the  airbrake  and  the  auto- 
niatic  block  signal  were  perfected  to  as 
high  a  degree  as  the  automatic  train 
control  before  they  were  either  ordered, 
installed,  or  were  voluntarily  adopted. 

"The  fourteen  years  of  investigation 
and  study, _  the  service  tests  under  vary- 
ing conditions,  and  the  results  obtained 
in  the  actual  employment  of  these  devices 
over  periods  of  years  upon  some  of  the 
roads  have  clearly  demonstrated  the  prac- 
ticabilitv  of,  and  the  necessity  for,  auto- 
matic train-stop  or  trairi  control.  The 
time  has  now  arrived  when  the  carriers 
shoiild  be  required  to  select  and  insta.1  such 
devices  as  will  meet  our  specifications  and 
requirements." 


Frank  J.  Sorague,  the  "father"  of  the 
rvstem  of  trolley  transportation,  and  there- 
fore a  pioneer  in  electric  traction,  a 
member  of  the  Naval  Consulting  Board, 
etc.,  has  perfected  a  speed-control  device 
which  would  assure  protection  for  local 
electric  trains,  and  which  can  be  installed 
for  less  expense  than  the  existing  block 
sys+em  on  our  siibwav  and  elevated  roads. 

Mr.  Sprague's  device  does  a:wav  with 
visual  signals  and  relies  upon  the  com- 
bined vigilance  of  the  aut-op^atic  control 
and  the_  operator.  He  defined  it  as  a 
"  mTrrying  "  of  the  wavside  si-^nal  or  the 
block  system,  which  underlies  the  wayside 
signal,  with  the  braking  equipment  of  a 
train  so  as  to  compel  the  engineer  to  obey 
the  signal.  Through  a  magnetic  attach- 
nient  the  appliance  would  automatically 
red^'ce  the  speed  of  a  train  and  bring-  it  to 


a  stop  in  face  of  danger,  unless  the 
engineer  or  motorman  answered  the  warn- 
ings on  his  brake  lever  and  slowed  down. 

There  is  a  rumour  about  to  the  ett'ect 
that  the  National  Tube  Co.,  a  .subsidiary 
of  the  United  States  Steel  Coiporation,  is 
contemplating-  the  construction  of  a 
tubular  steel  plant  which  is  to  be  the 
largest  in  the  country.  Though  the 
rumour  is  not  confirmed  it  is  generally 
believed,  as  it  is  in  line  with  the  policy  of 
the  corjwration,  as  mentioned  in  tlieso 
notes  a  short  time  ago,  of  spending  some 
10,000,000  dols.  in  the  relief  of  unem- 
ploymeni.  The  report  has  it  that  the 
plant  will  be  built  at  Gary,  and  that  work 
will  be  started  in  the  near  future.  The 
addition  when  completed  will  give  the  mills 
of  the  National  Tube  Co.  an  annual 
capacity  of  at  least  300,000  tons  of  tubes 
and  pipe. 

Swedes  and  Americans  are  represented 
in  the  newly-formed  Interocean  Taube  Co., 
Gr.m.b.H.,  which  is  capitalised  at 
Mk. 1,000,000,  and  which  may  be  con- 
sidered a  subsidiary  of  the  Swedish  Taube 
Co.,  A.  O.,  and  of  the  Interocean  Holding 
Co.,  an  American  concern.  The  original 
Taube  company  has  a  capital  of 
Kr.  1,000, 000  and  the  American  company 
one  of  250,000  dols.  The  new  Taube  com- 
pany is  expected  to  ]3urchase  machines  and 
chemicals  direct  from  manufacturers  and 
undertake  their  transportation  and 
delivery.  In  addition,  it  is  understood 
that  the  Interocean  company  will  obtain 
German  rights  in  inventions  in  the  elec- 
trical field,  particularly  for  the  Far  East. 
The  leading  men  in  the  Swedish  company 
are  Droit  von  Taube.  and  the  chief  of  the 
Swedish  State  financial  office,  Mr.  Tenow. 
Among  the  Americans  interested,  .John 
G.  Kleer.  of  C'hicago,  Morris  Buchter  and 
Robert  Hoffmann  are  mentioned. 

There  is  also  considerable  interest  being 
displayed  by  the  pig-iron  trade  in  the  con- 
struction of  the  Hudson  river  vehicular 
tunnel  for  which  bids  are  to  be  opened  on 
February  7.  It  is  expected  that  a  tonnage 
of  apprnximatelv  105,000  of  cast  iron 
alonp  will  be  reouired,  in  which  about 
75.000  tous  of  pig  iron  and  30,000  tons  of 
scrap  will  be  u=pd.  Shipyard  demand  is 
also  reviving.  The  Cramps  are  enquiring 
foi-  6.000  tons  of  shapes  and  plntes.  It 
will  take  between  5^0  tons  and  1.000  ton^ 
of  p^atas  to  le^onditi'^n  the  Levinthifu,  if 
evPT  tho*-  work  is  begi'n.  The  G^^nt 
T,nkes  S>>irv^rards  are  asking  after  4,000 
tons,  anrl  two  c-  three  other  shipbuilding 
interests  are  in  the  market  for  smaller  lots. 

Testimony  was  given  at  a  recent  public 
hearing  which  went  to  .show  that  the 
freiTht  on  coal  is  more  than  the  cost  of  the 
fuel.  The  point  was  made  that  the 
average  freight  rate  on  coal  of  2.25  dols. 
per  ton  was  in  pxces«s  of  the  sale  price  of 
a  ton  of  coal  at  the  bitnTYii'nnus  minps,  the 
averap-e  nn'ce  beino-  2.15  dols.  a  ton,  or 
14  cents  less  than  the  average  transporta- 
tion cost. 


(■Rt^FTRR's  ENOTNKKRTXfi  SKnyrrF.) 

Stttpbuildtn^o  Statistics. — The  Ameri- 
can Bureau  of  Shipping  i-epoi-ts  that  ship- 


building >showed  a  decline  of  87  per  ce 
during     1921,     from    445  vessels 
1,742,599  tons  on  January  1,  1921,  to  1 
ships  of  291,733  tons  on  January  1,  V.)2 
A   considerable  part  of   the  decrease 
due  to  the  completion  of  the  Shippiii- 
Board  programme,  but  the  greater  proprl 
tion  is  represented  by  lack  of  building  !■ 
private  account.    A  year  ago  private  i 
terests  were  constructing  380  vessels 
1,235,184  gross  tons._  On  the  first  of  tl 
year  they  were  building  only  112  ship< 
249,733  tons.    Of  the  vessels  now  buildii 
85  totalling  36,073  tons  are  river  and  h; 
bonr  steel  vessels,  leaving  only  31  slii 
with  a  register  of  255,0(i0  tons  of  oct  a 
going  tonnage.      Seventeen  of  these  a 
tankers,  aggregating  149,300  tons.  T 
Shipping  Board  was  building  on  Januaj 
1  four  combination  cargo  and  passengj 
ships  of  42,000  tons. 


CANADA. 

(By  Our  Own  Corre.spondent.) 
Edmonton,  Alberta. — A  new  meth' 
of  extracting-  oil  from  the  tar  sands 
Fort  McMurray  has  been  discovered  by 
Vancouver  firm,  who'  are  opening  a  facto 
in  this  city.  The  principle  of  radiant  pe 
is  involved.  It  is  claimed  that  12|  per  ce 
by  weight  of  an  excellent  grade  of  peti 
leum  has  been  secured  and  that  the  resid 
is  a.  fine  glass  silicate. 

Princk  Rupert,  British  Columbia. 
Establishment  of  wireless  stations 
Stewart,  Atlin,  Alice  Ann,  B.C.,  ai 
Dawson  and  White  Hor.se,  in  the  Tuko 
will  be  uro-ed  upon  the  Govemme'it  1 
Frederick  Stork,  member-elect  for  Ske& 
Riding.  According  to  Mr.  Stork,  the  cc 
of  installing  wireless  would  be  very  sm; 
compared  with  the  amoimt  required  to  p 
the  old  telegraph  line  in  shape,  and  won 
ensure  a  .service  that  woidd  be  in  operati' 
at  all  times. 


Vancouver,  British  CoLrMniA. — In 
years  British  Columbia  has  developed  t 
three  larg-est  copper  mines  in  the  Briti 
]*]mpire ;  the  two  largest  smelters  in  t 
Empire ;  the  only  plant  in  the  world  refi 
ii^g'  five  metals  by  hvdro-electric  powe 
and  the  largest  silver-lead-zinc  mine  so  f 
discovered  in  the  world.  Plans  are  now 
hand  to  provide  for  two  of  the  work 
largest  concentration  plants,  and  for  t^ 
new  mills  of  total  capacity  of  40,000  to 
a  day. 


Ottawa.  Ontario. — There  has  been 
striking  increase  in  the  ouari+ifv  of  r>r 
duction  of  lead  and  zinc  mined  in  Canad 
in  spite  of  a  big-  drop  in  the  pnre 
metals.    The  production  of  lead  a^d  zi 
for  the   first   six   months   of   1921  w 
32,875,616  1b.   and  28,236.103  lb.  res'v 
lively,  as  comnai-ed  with  35,863,912  1 
and  39,863.912  lb.  resiwtivelv  for  t 
calendar    year    of    ]9?0.  according 
Governniout  reports.  The  p-voat  pror>nrtii 
of  this  was  from  the  SnlMvnn  mine 
South-Western  British  Columbia. 

Montreal,  Ouehec— It  is  planned 
com  men  ce  construction  this  veav  on  wb 
^^  ill  (>ventually  be  the  largest  elevator 
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he  world,  with  a  capacity  of  10,000,000 
mshels.  The  cnonnous  growth  in  the 
ohime  of  grain  in  and  out  of  the  port  of 
■loiitreal  ha.s  made  more  elevator  space 
bsolutely  e<^sential.  a«  dui'iug-  the  past 
ear  business  was  refused  by  the  Harbour 
'ommi^sion  owinjj-  to  lack  of  accommoda- 
ion. 


j  Montreal,  (^t^khkc. — A  new"  airplane 
oniirany  lias  been  incorporated  with  head- 
mii^ers  here  to  take  over  the  planes  and 
quipment  of  the  Laurentide  Air  Service 
I  Grand  'Mere,  Quebec.  The  principal 
■  ork  of  the  fleet  of  aircraft  handled  by  the 
ew  conipary  'will  consist  of  aerial 
hotography,  to  decide  the  value  and  poten- 
ial  worth  of  timber  limits,  re])laciiig  the 
I  Id-time  timber  cruisers,  aerial  fire  patrol 
nd  reconaissance  and  transportation. 


FRANCE. 

'    (From  Oxtr  Own  Correspondent.) 

;  A  distinct  lull  has  come  over  most 
(^ranches  of  engineering  in  comparison 
yitli  the  relative  activity  of  last  month. 
,t  is  con.sidered  to  be  due  mainly  to  the 
■ncertaiu  outcome  of  future  political  nego- 
tiations ;  but  it  is  in  part  normal,  for  in 
'')eeember  a  number  of  spring  orders  were 
;  laced,  and  now  order  books  for  articles 
I  f  general  necessity  are  full  enough  foi' 
I- lanufacturers  to  be  unable  to  offer 
t'ttractive  dates  of  delivery,  whereas  the 
lime  has  not  come  for  the  purchase  of 

tiything    that   could    be"  considered  a 

ixury . 

^  In  the  best-known  mechanical  Avork- 
Ko'ps  one  finds  the  present  trans- 
'ctioirs  few,  though  there  is  work 
n  hand,  while  some  of  the  smaller 
'oncerns  are  unable  to  find  occupation, 
"'he  most  flourishing  conditions  are  seen 
niong  certain  motor  car  builders,  such  as 
.''erliet  and  Renault.  The  factory- 
lachinery  trade  is  quieter,  mainly  on 
"ccount  of  buyers  waiting  for  the  promul- 
jation  of  the  Wiesbaden  agreement  to  see 
"hat  their  position  will  be  in  regard  to 
erinan  wares.  Railways  are  placing  a 
■>w  unsatisfactory  orders,  more  business 
'eing  seen  in  i)ropoiiioii  among  aerojilane 
I  anufacturers. 

[  An  impiovement  may  be  seen  in  this 
'apartment  shortly  as  the  result  of  th(> 
vndicat  des  Mecaniciens,  Chaudrenniers, 
"  Fondeurs  de  France'  having  obtained 
le  agreement  of  metallurgists  to  the 
riiiqple  that  the  same  prices  shall  be 
larged  to  its  members  for  iron  and  steel 
'?ed  in  machinery  that  is  to  be  exported 
1  to  foreign  buyers  of  these  commodities. 
:  is  probable  also  that   the  mechanical 

ades  will  shortly  benefit  by  special  con- 
("ssions  in  regard  to  railway  and  canal 

eights. 

TTnderlying  the  acceptance  bv  the  iron 
,id  steel  producers  of  this  claim  is  their 
inviction  that  their  business  will  assume 
healthy  character  only  when  sales  at 
ime  are  regular.  France  has  a  potential 
on  and  steel  production  of  11,000,000 
ns.  It  is  necessary  for  the  country's 
•osperity  that  national  consumption  be 


up  to  the  average,  that  is,  4,000,000 
yearly.  In  the  meantime,  exports  are  not 
poor,  for  in  1922,  according  to  La  Journee 
huhisfricllc,  they  weighed  2,091,000  tons, 
in  coiiipjiri^on  with  1,140,000  tons  in  1920 
and  1,008,000  tons  in  1913. 

The  German  railway  strike  is  a  seiioiis 
menace  to  France  in  that  it  threatens  the 
future  indemnity-  coke  deliveries.  The 
effects  are  already  noticeable  in  bbth  the 
iron  and  in  trade  and  industries  where  its 
products  are  consumed.  The  coke 
shortage  is  causing  the  scrap  market  to 
become  firmer  on  •  account  of  less  coke 
being  needed  for  remelting  old  metal  than 
iron  ore. 

]\relal  prices,  it  is  believed  in  some 
(iuarleis,  will  rise  no  fuither.  The  argu- 
ment is  that  wiiereas  coke  will  not  cost 
much  more  during  the  coming  months,  the 
difficulty  of  finding  foreign  sales  outlets 
and  the  competition  of  Jiritish  suppliers 
will  oblige  French  manufacturers  to  see 
that  price  does  not  affect  sales  detri- 
mentally. That  the  margin  of  profit  of 
makers  to-day  is  not  so  small  that  prices 
cannot  be  maintained  when  fuel  costs  a 
little  more  is  indicated  by  the  fact  that 
standard  pig  iron  was  selling  a  few 
months  back  at  Fr.50  less  per  ton,  whilst 
the  price  paid  for  furnace  coke  was  Fr.-'?0 
dearer  than  at  the  ])resent  moment. 

British  comjjetition  shows  no  signs  Oif 
diminishing,  particularly  in  regard  to 
hematite,  which  is  far  cheaper  than  the 
French  product  for  users  near  the  coast, 
and  is  acknowledged  by  all  to  be  better 
(juality. 

^Negotiations  for  tlie  puri)ose  of  forming 
a  working  agreement  between  the  metal- 
lurgists of  the  allied  European  nations 
ju'oceed.  With  this  in  view,  there 
has  been  a  delay  in  the  i-econstitn- 
lion  of  the  Ooauptoir  Siderui  gique 
(rails  and  joists  sales  bureaxi).  The 
moment  is  thong'ht  opportune  foi  all 
members  to  settle  the  quantum  of  ])roducts 
ihey  are  likely  to  sell  through  tin's  insti- 
(ution,  and  therefore  the  financial  share 
(liey  should  have  in  it  with  this  in  view. 
It  would  be'  \ery  suii>rising  if  the  life  of 
the  Comptoir  Sideiiirgique  were  cut  short, 
for  in  the  home  trade  alone  the  opponents 
of  siales  combines  have  had  a  sad  denoue- 
ment in  the  result  of  the  dissolution  last 
year  of  the  Comptoir  de  Ltuigwy.  This 
organism,  it  will  be  recalled,  looked  after 
the  destinies  of  pig-iron  jnoducers.  Since 
its  death,  trade  conditions  among-  its 
former  mcmbeis  have  been  far  from  happy. 
The  Comptoir  Siderurgique  registered 
orders  for  more  than  50,000  tons  of  rails 
and  joists  last  month. 

Considerable  activity  reigns  among 
makers  of  aeroplanes  and  plant  required 
for  the  improvement  of  the  various  French 
airways.  On(>  firm  alone  is  declared  to 
liave  100  machines  on  order,  while  the 
Loth  Magnetic  Cable  Co.  will  be  busv  in 
view  of  the  French  Air  Minister's  deci- 
sion that  magnetic  guides  are  to  be 
installed  around  the  principal  aerodromes. 
For  want  of  funds,  the  cable  is  t-o  be 
installed  for  the  present  only  on  th^" 
approach  to  Paris  between  Abbeville  an^ 
Le    Bo'Uiget.    but    a    submarine  cable, 


installed  by  the  Chamber  of  Commerce  of 
Boulogne,  which  can  be  used  by  shipping 
and  air  vessels,  will  connect  this  port  and 
Folkest(me. 

In  the  meantime  an  extensive  scheme 
lias  been  embarked  upon  for  the  lighting 
of  all  fairways  by  lighthouses,  which  is 
necessary  if  night  services  are  to  start  in 
June,  as  arranged.  More  freight  will  cer- 
tainly be  carried  for  the  same  overhead 
charges  if  the  working  day  is  thus 
increased ;  but  night  flying  is  also 
favoured  because  in  many  districts, 
between  Marseilles  and  Algiers  foi 
example,  flying  conditions  are  always 
bettei-  after  dark. 

Main  stations,  equipped  witli  very 
powerful  lights,  are  to  be  linked  by  inter- 
mediate smaller  lights  at  50  or  GO  miles 
distance.  Dangerous  places  where  forced 
landings  might  be  made  will,  on  the  other 
hand,  be  marked  with  coloured  lights, 
wnile  lines  of  lights  will  denote  good  areas 
for  such  landings. 

Under  normal  conditions,  tiie  light- 
houses erected  on  Monf  \'alerien  (Paris) 
and  ^[ont  Afrique  (Dijon) — both  hills, 
despite  their  high-sounding  titles — will 
have  a  visibility  of  about  100  miles.  That 
of  Dijon  will,  therefore,  be  seen  at  Lyons, 
Annecy  and  Basle,  and  the  other  coitc- 
sponding  distances..  Second-class  light- 
houses have  to  be  placed  at  Saint  Ingle- 
vert,  Berck  Plage,  Abbeville  and  Troj-es, 
whilst  another  will  soon  be  working  at 
Beauvais. 

Tlie  manufactuieis  of  the  Mont  Afrique 
light,  which  is  1,000,000  candle  power, 
are  the  Ancts.  Fstabts.  Barbiers, 
B'enard,  et  Turenne.  It  was  made  in  part 
in  their  Paris  factory,  and  at  Blanc 
Mis.seron.  Two  floors  of  the  super- 
structure are  occupied  by  the  Fresnel 
optical  lenses,  of  which  there  are  eight, 
each  measuring  178  m.  in  diameter.  At 
a  focal  distance  of  50  cms.  an  horizontal 
continuous-t  urrent  arc  burner  is  in  each 
case  i)laced,  the  i)ositive  carbon  being  lit 
by  a  continuous  rotative  movement  with 
two-point  guide  control.  The  consump- 
tion of  each  lamp  is  120  amperes,  under 
65  volts  at  the  lamp  terminals.  The 
lenses  are  grouped  in  fours,  and  at  180 
deg.,  so  that  the  beams  from  the  group 
coalesce. 

On  the  lowest  floor,  where  the  sjiare 
lamps,  gauges  and  supplementary 
apparatus  is  found,  there  is  an  operator's 
room,  and  the  whole  is  to  stand  on  an  iron 
])illar,  fixed  upon  a  concrete  base.  The 
interior  diameter  of  the  searchlisht  mea- 
sures 5'50m.  A  4h.p.  motor  affords  the 
motive  power  for  rotating  the  lenses.  The 
whole  will  weigh  between  20  and  25  tons. 
Although  the  guaranteed  distance  of 
search  is  150  kilos — about  93  miles — the 
rays  will  probablv  be  visible^  double  the 
distance,  which  is  claimed  to  be  a  world 
record. 


ITALY. 

(From  Our  Own  Corrbsponpent.) 
To  facilitate  work  for  small  firms  an 
order  has  been  passed  to  allow  the  tempor- 
ary free  importation  of  billet  iron  and 
blooms  foi-  the  manufacture  of  plates  and 
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section  irons  to  be  exported  abroad,  oi  to 
be  deliveied  to  the  docks. 

Owing  to  the  work  being-  carried  ont  on 
steam  plants  and  heavy  oil  plants,  also  to 
a  certain  increase  in  the  quantity  of  watei' 
available  for  electric  power,  and  to  the 
importation  from  Switzerland  of  100,01)0 
kw.  horns  above  the  50,000  already 
arranged,  electric  traction  was  resumed 
on  the  whole  of  the  Milan-Varese-Poito 
Ceresio  line,  which  had  been  replaced  tem- 
porarily by  steam,  and  during  the  begin- 
ning of  February  several  trains  were 
reinstalled. 

On  September  24,  as  a  consequence  of 
orders  received  from  the  Ministry,  20,000 
tons  of  electrolytic  copper  were  assigned 
by  the  Consorzio  Vendita  Rame,  Zinco  e 
loro  Leghe,  to  the  State  Railways  to 
serve  for  electrification  purposes.  This  is 
being  taken  irom  a  residue  of  war 
deposits. 

During*  a  meeting  held  in  Rome,  attended 
by  many  shareholders  of  the  Ilva  Iron- 
works, an  agreement  was  reached  with  the 
old  administrators,  through  which  these 
engage  to  invest  a  sum  of  30,000,000  lire 
for  their  reconstruction.  Concrete  pro- 
])osals  will  be  presented  during  the  month 
of  March  for  assuring  the  future  of  the 
company. 

The  production  of  steel  in  Italy,  which 
reached  1.334,000  tons  in  1917,  was  only 
700,000  tons  in  1921.  The  consumption 
of  steel  is  calculated  at  25  kilogs.  per 
inhabitant,  against  80  kilogs.  in  France  and 
160  kilogs.  in  Germany.  Considering  the 
potentiality  of  the  plants,  the  Italian  steel- 
works should  be  in  a  position  to  produce 
up  to  2,000,000  tons  of  steel,  and  more 
than  300,000  tons  could  be  produced  with 
the  electric  furnace.  The  great  deficiency 
of  raw  materials,  the  difficulty  of  obtain- 
ing coal,  and  the  difficulty  of  having  this 
year  the  necessary  water  power,  have 
handicapped  production. 

With  the  idea  of  arranging  more  rapid 
means  of  communication  between  the 
Italian  Tripoli  Colony  and  Italy,  the 
Minister  of  the  Colonies  is  studying  the 
organisation  oi  an  aerial  postal  line, 
Rome — Tripoli,  that  can  later  also  be 
extended  to  the  transportation  of  passen- 
gers. The  diiigible  "  Esperia  "  has  been 
placed  at  his  disposal  for  accomplishing 
the  first  trial  flight.  This  will  take  place 
during  the  coming-  spring. 

In  the  dockyard  of  Oderoi,  at  Sestri 
Ponente,  near  Genoa,  four  toipedo 
destroyers  are  in  construction;  the. 
"  Oilando "  shipyards,  at  Leghorn,  are 
engaged  in  the  construction  of  four 
toTpedo  destroyers ;  the  firm  Gio.  Ansaldo 
e  Cia.,  at  Sestri  Ponente,  is  constructing 
three  .light  exploring  vessels,  and  the 
Pattison  docks,  of  Naples,  four  large 
torpedo  destroyers.  Besides  this,  the 
arsenal  of  Spezia  has  on  its  wharfs  fonr 
submarines  in  constiuction,  and  some  sub- 
sidaiy  units  for  transporting  liquid  com- 
bustibles, transporting'  ammunition,  and 
escoi-ting  cruisers  are  still  in  construction. 
In  the  arsenals  of  the  State  are  being 
repaiied  some  German  and  Austrian  ships 
captured  during  the  war,  and  six  Austrian 
torpedo  destroyers. 

The  Fontane  Raminose  copper  mines, 
nt  Gadoni  in  the  province  of  Cagliari 


(Sardinia)  are  completing  their'  plants.  In 
these  mines  a  special  jdant  was  installed  in 
1917,  bringing  the  copper  contents  of  the 
mineral  extracted  and  placed  on  the 
market  from  2  per  cent  to  11  per  cent. 
Uuiiug  1918  and  1919  the  extraction  Avas 
suspended,  owing  to  the  copiiei  extracted 
(ontaining  nine  kilogs.  of  silver  per  ton, 
and  further  modifications  were  introduced 
in  the  plant.  These  brought  the  contents 
in  copper  to'  15  pei  cent  without  leducing 
the  yield  in  mineral,  that  remained  at  90 
per  cent.  Besides  the  above  improve- 
ments otheis  have  since  been  introduced, 
such  as  the  installation  of  two  batteries  of 
Nissen  stamping  mills,  composed  of  foui" 
presseis  of  900  kilogs.  each,  and  a  large 
Samson  breaker,  etc. 


pany  Motala  Jaernnianufaktur  Aktii 
bolaget  has  decided  to  inciease  its  shai 
capital  by  Kr.l50,0O0  to  Kr.4, 500,000  1 
the  issue  of  100  new  shares  at  par. 


BELGIUM. 


(Rkuter's  Engineering  Service.) 
German  M-vciiinery  for  the.  Belgian 
Congo. — In  an  inteiTiew  with  a  repre- 
sentative of  the  Nation  Beige  on  the  ques- 
tion of  inviting  Germany  to  supply 
machinery  for'  use  in  the  Belgian  Congo, 
the  Minister  for  the  Colonies  stated  that 
the  question  was  under'  co'nsideratioii,  but 
he  declared  that  for  every  Fc.lOO  worth 
of  goods  supplied  by  Gennany  there 
should  be  leckoned  at  least  as  Fc.lSO  for 
tiansiDort  charges  and  installation  of  the 
niachineiy,  for  Belgium  could  not  jieimit 
the  introduction  of  German  workmen  into 
the  colony. 


GERMANY. 

(RErTER".s  Engineering  Service.) 

Increased  Prices  for  Raw  Iron. — 
The  newspapers  report  that  the  raw  iron 
committee  of  the  Iron  Industry  Union  has 
fixed  the  increased  maximum  prices  for 
raw  iron  as  from  February  1.  The  causes 
given  are  the  increased  coal  prices  and 
railway  rates. 

Marks  per  ton. 

New     Dec. -Jan. 
Inc.     Price.  Price. 

Hematite                      88  3,979  3,891 

Iron  for  steelmaking 

(Cu-armes  Stahleisen     88  3,644  3,556 

Foundrv  pig  iron.  I.  121  3,447  3,326 

Foundry  do.  III.  121  3,371  3,250 
Sieg^erland    iron  for 

_  steelmaking                100  3,064  2,964 

Spiegeleisen,    8  per 

^  cent  to  10  per  cent  119  3,186  3,067 
Ferro-mangane.se,  80 

per  cent                  280  12.030  11,750 

Do.      50  per  cent.  380  9.580  9,200 

Ferro-.silicium                250  4,750  4.500 

Malleable  pig  iron  ...    88  3,388  3.300 


SWEDEN. 

(Rkuter's  Engineering  Service.) 
New  Company  to  Build  Vaermland 

R  A  I  L 

reports  that  a  new  company  has  been 
formed  at  Sunnp  in  Vaermland  for  the 
purpose  of  building  a  standaid  gauge  rail- 
way from  Simne  to  Hoelies.  The  share 
capital  is  fixed  at  Kr. 2, 500,000,- and  among 
the  founders  are  Messrs.  J.  Cederbeig,  .1. 
Cestlund  and  O.  Ohlssnni,  all  of  Sunne. 


Swedish  Shipbuilding  Industry  .- 
Svensk  Handehtidiunfjen  learns  that  tli 
depression  at  the  Swedish  shipbuildiii 
yards  continues  without  variation,  no  lie' 
constructions  having-  been  contracted  foi 
The  great  yards  at  Gothenburg  im 
Malmoe  are  o:'cui)ied  in  executijig  jueviiiU 
(jiders,  while  the  others  are  only  engage 
on  lepairs  and  dry  dockings,  Avhich,  hdv 
ever,  are  not  nearly  as  nrunerous  as  i 
normal  times.  The  journal  points  out  tlu 
uo  improAemeiit  juay  be  expected  bef(ji 
13rice.s  are  stabilised;  there  are  signs,  hon 
ever,  of  development  in  this  direction. 


NORWAY. 


(Reuter's  Engineering  Service.) 

New  Boats  for  the  Bergensk 
Dampskibsselskab.  —  The  Bergensl 
Dampskibsselskab  has  reciuested  tl 
Noi-vi-egian  shipyards  to  submit  tendei 
for  six  steamers  with  a  tonnag 
of  from  1,200  to  1,500.  The  shij 
will  be  used  for  both  coastal  and  oversej 
traffic.  If  the  tenders  are  moderate  tl 
Bergenske  Dampskibsselskab  will  gradi 
ally  discard  its  oldest  boats. 


Motala  .Taernmanufaktur  Aktie- 
liOLAGET. — The  iron  manufacturing'  co'iu- 


SPAIN. 

(Reuter's  Engineering  Service.) 
Electrical  Imports. — During  the  fir 
10  months  of  1921  Spain  imported  tl 
following    material    for    the  electric: 
industry :  — 

Weight  ill 
Kilogs 

1.  Dynamos,  electromotors, 
induction  coils,  transformers 
and  regulators  up  to  100 
kilogs   1,229,7( 

2.  Ditto    from    100    to  400 

kilogs   1,094,6! 

3.  Switchboards  and  inter- 
rupters up  to  400  kilogs.  ...  160,')f 

4.  Dynamos,  electromotors, 
switchboards,  etc.,  from  401 

to  2,500  kilogs   2.590,4^ 

5.  Ditto  from  2,501  to  5,000 
kilogs   455,2 

6.  Ditto  from  5,001  kilogs. 
upwards   930,7? 

Total   6,461,5: 

Of  these  the  following  quantities  we 
imj)orted  from  Germany:  — 

Weight  in 
Kilogs. 

1   597,308 

2   538,039 

3   96.285 

4   964,943 

5   236,787 

6   164,821 

Total    2,598,183 

Great    Britain    sent    770.313  kilog 
and  the  TTnited  States  1,428,210  kilo-- 
bolb     increa.ses    compared  with 
wln'lp    tbe    imports    from  Switzerlni 
totalled  384,106  kilogs. 
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A  New  Form  of  Gear. 


After  a  briei  outliue  of  the  liistoiy  of 
gearing,  Mi.  W.  Rus  Dailino",  iu  his 
paper  to  the  Institution  of  Engineers  and 
Shipbuilders  in  Scotland,  proceeded  to 
describe  the  new  aiitopitch  geai". 

Figs.  1  to  12  show  ho'W  this  gear 
developed  in  the  mind  of  the  inventor,  the 
fill"st  form  consisting  of  a  wheel  body  with 
loose  pieces  of  thin  plate  fitted  clo.se  together 
loxuid  the  rim,  forming",  as  it  were,  a 
regularly  laminated  ring  in  the  position 
usually  occupied  by  teeth  and  their  corres- 
ponding sjDaces.  It  may  be  interesting  to 
note  how  this  idea  originated.  Having 
arrived  at  the  conclusion  that  the  old 
theories  were  unlikely  ever  to  produce  a 
gear  which  would,  iu  its  own  composition, 
cope  with  the  vaiying  conditions  of  -wear, 
torque,  alignment,  expansion,  etc.,  and 
that  some  of  these  conditions  weie  natural 
and  tliei'efore  permanent,  the  following- 
list  was  made  out  to  indicate  the  require- 
ments of  a  perfect  gear:  — 

Strength,  sufficient  tO'  ensure  safety. 

Durability,  unlimited. 

Adaptability,  to  all  possible  variation 
of  conditions. 

Elasticity,    sufficient  to   absorb  un- 
avoidable vibrations  of  other  parts. 
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Noislessness,  approaching  to  silence. 
Economy,  both  in  cost  of  pi'odxiction 
and  in  power. 
The  first  lequirement,  .strength,  seemed 
to  be  a  matter  of  design  plus  material ; 
the  second,  durability,  of   material  plus 

i  design ;  the  third,  adaptability,  seemed  to 
lend  itself  less  to  ordinary  methods  of 
solution,  and  was  set  aside  for  a  deeper 
analysis;  the  fourth,  elasticity,  seemed  to 
depend    on    material    plus    desig'n  plus 

,  mounting;  the  fifth,    noiselessness  would 

(  appeal'  to  be  covered  by  the  fourth  plus 
woikman&hip ;  and  the  sixth,  economy, 
may  be  accepted  as  secured  by  the  realisa- 
tion of  the  other  five. 

On  looking  over  this  list  it  was  apparent 
that  the  third  requirement  would  be  most 
difficult  to   fulfil,    all    the  others  being 

I  within  the  scope  of  modern  knowledge  and 
practice.  With  the  time-honoured  prin- 
ciple of  the  wheel  and  pinion  still  guiding 
the  mind,  a  careful  review  of  the  reasons 
why  this  principle  bad  failed  to  produce 
the  (lesired  adaptability  led  to  a  concen- 

(tration  of  thought  on  the  pinion.  Anv 
trouble  with  the  larger  wheels  of  a  pair 
was  traceTT  to  the  pinions  which  drive 
them,  and  it  was  then  concluded  that  the 

1  solution  of  the  problem  might  be  found  in 


a  pinion  which  would  have  no  pitch  or 
form  of  teeth  except  that  imparted  to  it  by 
the  engaging  wheel.  In  other  word.s, 
every  driven  wheel  should  be  its  own 
odontagraph.  Simple  minds  mould  their 
ideas  from  simple  patterns,  and,  in  this 
instance,  having  come  to  the  conclusion 
above  stated,  the  next  step  was  to  find 
some  simple  basic  element  or  principle  in 
nature  which,  when  viewed  in  the  light  of 
centuries    of    thought,    experience  and 
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application,  might  point  some  uiiiiodden 
way  to  the  desired  end. 

The  old  mill  wheel,  with  its  continuous 
stream  of  water  "  gearing  "  into  it,  sug- 
gested possibilities.  The  mill  stream 
adapts  itself  to  almost  any  conceivable 
variation  of  a  nature  corresponding  with 
those  to  be  met  with  in  mechanical  geais. 
If  the  mill  stream  could  be  rolled  up  into 
a  circle  of  suitable  diameter,  and  provided 
with  a  shaft  and  bearings,  it  would  form 
a  pinion  of  the  required  adaptability.  The 
absurdity  is.  of  course,  a])i)arent,  but  in 
the  search  for  a  new  theory  apparent 
absurdities  must  be  fully  considered. 

It  is  probable  that  machine-cut  teetli 
are  not  always  correctly  .shajied,  although 
the  machine  ensures  the  equality  of  their 
pitch.  The  bearing  between  opposing  teeth 
may  be  only  at  a  point,  or  points,  instead 
of  on  a  line  the  full  width  of  the  wheel. 
Even  this  line  contact,  when  acquired,  is 
not  a  mechanical  ideal.  Teeth  slide  as 
well  as  roll,  and  concentrated  pressure  and 
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friction  are,  therefore,  of  great  import- 
ance, and  it  is  only  the  high  (luality  of  the 
material  available  that  enables  thoiisands 
of  horse  power  to  be  transmitted  throuoh 
one,  two  or  three  lines  of  contact  of  1ft.. 
2  ft.  or  3  ft.  lengths. 

The  value  of  the  oil  film  and  its  exist- 
ence between  the  engaging*  teeth  are 
apparently  accepted  bv  authorities  on 
gearing,  and  I  sincerely  hope  that  the 
acceptance  is  justifiable.    If  this  film  of 


oil  is  actually  constant,  it  mu.st  be  con- 
cluded that  the  pressure,  the  wear  and  the 
transmission  are  all  effected  through  the 
medium  of  that  oil  film.  It  is  estimated 
that,  in  modern  high-speed  gears,  the 
[jeriod  of  contact  is  about  one-thousandth 
of  a  .second,  and  from  that  fact  is  deduced 
the  letention  of  the  oil  film. 

From  the  foregoing  it  may  be  reasoned 
that  the  thicker  the  film  the  better,  and,  to 
carry  this  reasoning  to  its  logical  end,  if 
the  teeth  of  one  wheel  were  eliminated 
and  only  the  oil  left,  the  theory  of  the 
endless  mill  stream  and  the  earth-driven 
paddle  wheel  would  be  realised  in  practice. 
How  near  can  one  get  to  a  continuous  oil 
film?  The  fluidity  of  oil  makes  it 
impossible  to  retain  it  in  the  form  of  a 
pinion  rim  of  suflScient  thickness  to 
engage  the  teeth  of  the  spur,  so  something 
else  must  be  considered.  If  the  oil  is 
solidified  the  effect  in  no  better,  because, 
even  if  the  radial  forces  suspended  action, 
one  revolution  of  the  pinion  would  give  it 
the  impression  of  the  spui'  teeth  and 
destroy  the  continuity  aimed  at. 

Reverting  to  the  rational  forms  and 
materials  of  gear  teeth,  the  finer  the  pitch 
the  closer  together,   and   therefoie  more 
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nearly  continuous,  become  the  successive 
filcis  of  oil.  If,  however,  the  teeth  are 
made  too  fine  to  carry  the  load,  all  the 
•idvantage  would  be  lost,  and  it  must  be 
concluded,  for  the  present  at  least,  that 
the  continuous  film  is  impossible  in 
liractice;  but  there  is  an  element  which 
lias  not  yet  been  considered.  It  is  neither 
a  fluid  nor  a  solid,  and  yet  possesses  some- 
thing of  the  nature  of  both.  It  is  some- 
times called  a  semi-fluid,  and  perhaps  the 
oiilv  familiar  form  of  it  is  to  be  found  in 
balls.  If  a  number  of  balls  are  poured 
into  a  vessel,  they  will  find  a  common 
level ;  if  run  out  on  a  table  they  will 
behave  much  like  water. 

A  less  familiar  form,  perhaps,  is  found 
in  rollers,  and  here  is  an  element  wdiich 
can  only  flow  in  two  opposite  directions. 
It  is  this  fact,  this  limitation,  which 
enables  it  to  be  harnessed  in  the  form  of  an 
endlesT^  mill  .stream  within  the  compas,s  of 
an  ordinary  pinion.  Figs.  1  to  12.  These 
figures  .show  how  this  semi-fluid  can  be 
contrnlled  and  kept  in  its  appointed  place. 
The  density  of  the  element  may  be  varied 
by  having  more  or  less  rollers  in  a  given 
soace,  and  each  roller  beino-  sunpnrted  by 
oil  the  others:  their  individual  diameter 
does  not  materiallv  affect  their  streng^th  as 
a  combination,  which,  iu  fact,  forms  one 
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solid  "fluid  '  tooth  equal  iu  thickness  to 
almost  the  circaimference  of  the  pinion. 

Reverting  to  the  "  absurd  "  proposition 
of  a  contiuuotis  oil  film,  it  may  be  ^eeii 
liOAv  nearly  a])proach  has  Ijeen  made  tu  it> 
realisation.  It  is  at  cuct  a jvpart  nt  that  eacli 
roller  ]novides  a  line  of  contact  "with  the 
engaging  wheel  tooth,  so  that,  instead  of 
one  line  of  contact  per  tooth,  there  is  a 
number  varying'  with  the  depth  of  gear 
mesh.  Further,  each  roller  ha.s  a  film  of 
oil  over  its  entire  length  and  circumfer- 
ence, therefore  there  is  actually  that  con- 
tinuous oil  film  which  was  pi-eviously 
thought  absurd.  Not  only  that,  the  metal 
roller  element  upon  which  the  film  is  built 
i-i  almost  as  fluid  as  the  oil  itself. 

Having  now  conrpleted  a  brief  and 
rugged  analysis  of  the  theory  and  construc- 
tion of  a  pinion  designed  to  fulfil  certain 
requirements,  more  particularly  that  of 
adaptability  to  varying  conditions,  there 
remains  to  be  set  forth,  in  a  few  words,  its 
application  to  power  transmission  and  the 
extent  to  which  it  meets  those  require- 
ments. It  may  be  easily  seen  that  a 
pinion  of  this  consti'uction  is  able  to 
accommodate  itself  to  any  .straight  tootli 
in  a  wheel,  and  will  continue  to  do  so  nntil 
the  tooth  is  entirely  worn  away.  It  is, 
therefore,  independent  of  the  contour  and 
thickness  of  the  tooth.  Also,  the  tooth 
nuiy  engage  with  it  at  any  point  of  its 
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circumference,  and  it  is  thus  independent 
of  pitch.  These  facts  indicate  the  elimina- 
tion of  geometrically  designed  teeth  as  a 
necessity,  and  also,  that  irregnlarity  of 
pitch  and  missing'  teeth  will  not  interfere 
with  smooth  and  continuous  lunning. 
Furthei',  theie  are  no  tooth  clearances, 
and  therefore  no  backla.sh.  Othei- 
ii'regularities  are  provided  for  in  the  fact 
tliat  the  rollers  are  free  to  incline  in  either 
direction  across  the  face.  The  alignment 
may  be  far^lty,  parts  may  expand  or  con- 
tract, the  foundations  may  warj)  and  twist, 
hut  the  little  rollers  will  cMng  to  the  teeth 
of  the  wheel  till  it  is  ready  for  tlie  scrap 
lieap. 

It  is,  ])erhaps,  at  sea  with  double-reduc- 
tion gears  and  turbines  that  "  varving  con- 
ditions "  are  most  pronounced,  and  in  this 
connection  the  lecturer  introduced  some 
notes  of  an  expert. 

"  In  vessels  fitted  with  single-reduction 
gearing,  the  teeth  should  not  suffer  from 
the  '  shock  '  forces  which  break  or  +"nd  to 
Ineak  propeller  blades,  as  the  teeth  are 
sufficiently  strong  to  safely  transmit  the 
forces  to  the  turbine;  by  so  doing  the 
speed  of  the  turbine  rotors  is  reduced,  or 
may  even  cause  them  to  stop  or  reverse 
when  the  forces  tending  to  break  the  p)'o- 
peller  are  gr-eai.  By  this  action  the 
single-geared  turbine  acts  as  a  cushion  to 
the  teeth,  and  it.  is  for  this  I'^ason  fhat 
♦^here  are  many  successful  steamers  sailing 


to-day  with  this  type  of  gear.  But  iu  the 
case  of  the  double-reduction  geared 
turbine  this  would  not  bo  the  case,  as  the 
secondary  pinion  spindle  carries  the  heavy 
]irinnuy  gear  wheels,  which  are  virtually 
fiywheels  running  at  Ijetween  500  and  GOi) 
revolutions  i)er  minute,  the  effect  of  which 
is  to  lock  and  damage  the  teetli  Mhen  the 
propeller  blades  are  breaking  or  tending 
to  break. 

"  As  the  section  at  the  loot  of  a  tooth  on 
the  main  gear  wheel  of,  say,  4  ft.  Hin. 
radius  is  very  small  when  comi)ared  to 
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the  section  of  a  propeller  blade  at  4  ft.  0  in. 
radius  of  a  400  ft.  cargo  steamer,  and 
although  there  is  about  a  three-tooth 
section  in  contact,  it  is  only  natural  to 
assume  that  when  destructive  forces  arc 
tending  to  break  the  ])ropeller  blades  the 
teeth  will  give  Avay  instead.  .  .  The 
second-reduction  pinion  with  helical  teeth 
requires  a  slight  fore  and  aft  play,  whicli 
I)ecomes  a  fore  and  aft  shooting  of  pinion.^ 
and  spindle,  upon  its  well-oiled  bearings, 
when  the  vessel  is  pitching,  rolling  and 
butting  into  the  waves.  ..." 

It  will  be  readily  understood  that  the 
fore  and  aft  shooting  of  the  pinions 
referred  to  in  these  notes  might  have  a 
very  serious  effect  on  the  gear  and  in  the 
case  noted  if"  was  so  severe  that  eveiy 
alternate  five  teeth  in  the  main  wheels 
were  damaged* by  the  ini])act.  This  effect 
was  found  to  have  its  cause  in  the  use  of 
helical  teeth,  the  pinions  lieing-  shot  to  and 
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Iro  by  the  action  of  the  inclined  planes  in 
motion.  This  end  play  bad  increased  tu 
i  in.  in  the  case  cited. 

Helical  g-ears  were  first  suggested  by 
Dr.  Ilook,  of  Cambridge,  with  the  object 
of  obtaining  continuity  of  engagement  and 
smoothness  of  action;  but,  in  cases  like 
that  cited,  these  virtues  are  not  ncessarily 
present.  From  what  has  been  said  of  the 
new  gear  it  will  be  gathered  that  these 
obiects  are  ex]iected  to  be  gained  with 
simple  straight  teeth;  it  has  been  claimed 
that    the    autopitch    pinion    will  mesh 


accurately  with  any  straight  tooth  ot 
whatever  shape  or  thickness,  but  there  are, 
no  doubt,  certain  forms  which  will  giro 
better  results  than  others.  This  presents 
a  jn'oblem  more  difficult  to  solve  than  that 
of  the  pinion  itself.  In  most  of  the  trials 
carried  out  existing  wlieel  patterns  have 
been  used,  but  it  is  intnided  to  make 
experiments  with  teeth  ot  various  forms, 
and  to  compare  the  results.  One 
important  point  may  be  mentioned. 
Owing  to  the  adaptable  nature  of  the 
pinion  tooth,  clearances  are  unneces.sary, 
and  the  periphery  of  the  pinion  mayolie 
fitted  right  down  to  the  root  of  the  wheel 
tooth,  thus  taking  advantage  of  all  the 
available  surface  contact 

In  ca.scs  where  existing  tooth  forms  are 
used,  it  is  neither  necessarv  nor  advisable 
to  fit  the  periphery  of  the  pinion  beyond 
the  normal  pitch  circle.  Wheel  teetli 
de.signed  to  gear  with  this  pinion  .shouhl 
not  be  more  than  half  the  radial  length  of 
standard  teeth,  and  may  be  less.  This  is 
a  point  of  some  importance,  as,  assuming 
the  thickness  to  be  the  same,  the  tooth  will 
be  correspondingly  stronger.  It  also 
opens  up  the  question  of  pitch,  but  the 
details  are  too  obvious  for  inclusion  here. 

Figs.   1  to  13  indicate  some  possible 


Fig  16.— RacV. 


forms  of  teeth  which  may  be  u.sed  with  th.i>\ 
pinion,    but    further    investigation  and 
experiment  will  be  necessary  before  the! 
best  form  is  determined.    In  Fig.  13  tlie 
light  lines  indicate  the  existing  standard 
tooth  and  the  heavy  lines  the  l)rol)ost^l 
tooth.      The    measure     of    adai)tability  i 
secured  by  this  new  form  of  gear  wheel 
pej  niits  of  its  being   used  with  bevels, 
worms,  racks  and    toothed  chains,  and 
several  wheels  with  differing-  tooth  pitches 
'"ay  be  driven  by  one  pinion.     Figs.  14  to 
1()    will    render    a    verbal  ex]danation 
uniu'cessary    in   connection    witli  the-e 
ipiilications. 

In  conclusion,  a  brief  review  of  the 
re(iuirements  for  a  perfect  g-ear  and  the 
e:\tent  to  which  they  havp  been  met  may 
now  be  given. 

Tlie  first  requirement  was  strength,  and 
in  the  new  pinion  there  is  one  almost  con- 
tinuous tooth,  composed  of  hard-steel 
wires  of,  say,  14  W.G..  the  ])ower  bein^: 
transmitted  by  as  manv  of  the.so  as  cir- 
cumstances require.  The  tooth  of  the 
engaging  Avlieel  is,  say,  half  the  radial 
length  and  the  same  thickness,  and  is. 
therefore,  four  times  the  strength  of  a 
standard  tooth.  It  is  to  be  noted,  further, 
that  the  load  is  distributed  over  the  entive 
surface  of  the  tooth  in  full  gear.  So  mmh 
for  strength. 

Continued  on  pa/jc  30. 
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THE  "AUTO-THERMAL" 
BOILER  FEED. 

Boiler  feeding  is  a  snb.ieet  that  caimot  be 
dismissed  summarily  Many  improve- 
iiients  have  been  made  since  the  early  days 
w-hen  gravitation  was  relied  on  to  feed  the 
boiler,  a  method  that  subsequently  gave 
way  to  pumps.  Later  the  injector  Avas 
introduced,  but  the  pump  still  maintains 
its  place.  An  appliance,  the  action  of 
which  is  based  on  gravitation,  and  which, 
it  is  stated,  will  collect  and  retuni  to  the 
boiler  all  the  necessarv  feed  water  from 
every  source,  is  that  illustrated  herewith, 
n  The  "auto-thermal"  feed  is  made  by 
Messrs.  Royles  Ltd.,  of  Trlam.    It  is  an 


two  fonning  on©  unit  on  the  floor  level  and 

one  placed  ^\eIl  above  the  boiler.  The 
diagram  shows  a  method  of  fixing, 
11)  conjunction  with  an  overhead  boiler 
iei'd  tank  and  exhaust  steam  feed  water 
licater,  to  feed  a  Lancashire  type  boiler. 

The  cycle  of  opera- 
tions is  briefly  as 
follows :  All  available 
condensation  from 
steam  traps,  brought 
by  pipes  A,  together 
with  the  necessary 
make-up  feed  by  the 
pipe  B,  is  run  into  the 
upper  of  the  two 
vessels    0.  This 
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appliance  for  boiler  feeding  whereby  the 
discharge  from  steam  traps  and  the  like 
is  returned  to  boiler,  together  with  the 
nec'essary  make-up  feed,  at  the  highest 
temperature,  with  resulting  economy  of 
both  fuel  and  feed  water. 

The  I'ne  illustration  will  give  a  dealer 
iden  of  the  appliance. 

Tire  appliance  consists  of  tki'ee  vessels. 


vessel  is  provided  with  a  vapour  out- 
let and  is  simply  a  collector— hence  its 
name.  From  this  coUeetor  the  water  runs 
bv  gravity  through  the  connecting  pipe  D 
(which  includes  a  stop  valve  and  non-retum 
valve)  into  the  lower  vessel  E,  which  by 
reason  of  its  function  is  known  as  the 
lifter.  An.  internal  float,  rising  with  the 
water    line,    operates    through  suitable 


mechanism  the  steam  valve  F,  which _  at 
the  psychological  moment  admits  liv« 
steam  to  tJie  vessel  and  discharges  the 
water  through  the  non-return  valve  G  and 
lifts  it  up  into  the  vessel  H  (the  feeder) 
above  the  boiler.  An  equilibriurii  pipe 
connects  the  inside  of  the  lifter  with  the 
underside  of  a  diaphrasiu  J,  by  means  of 
which  the  rise  and  fall  of  pressure  in  the 
lifter  E,  in  performing  its  function,  is 
iitilised  to  operate  the  valves  which  exhaust 
or  admit  live  steam  to  the  feeder  H  at  the 
proper  time.  The  mechanism  is  so 
arranged  that  when  the  lifter  E  is  dis- 
charging under  pressui'e  the  diaphragm 
valve  J  is  lifted,  exhausting  the  feeder  H 
in  order  to  receive  the  water.  On  the  lifter 
E  exhausting  when 
emptv  the  valve  J  re- 
turns to  its  nonnal  posi- 
tion, and  steam,  of  full 
boiler  pressure,  is  ad- 
  mitted  to  the  top  of  the 

I feeder  H.  whence,  the 
pressure  being  equal  to 
that  in  the  boiler,  the 
wa+er  gravitates  to  the 
boiler  bv  wav  of  the 
non-retunr  valve  K. 
Meanwhile  the  water  is 
afain  fUHner  up  the 
lifter  E,  and  the  cycle 
is  repeated.  The  per- 
fect workins"  of  the 
appliance  is  largelv  due 
to  t^e  efFective  wav  in 
which  the  exhausting 
or  adp''issinn  of  steam 
to  the  feeder  TI  is  abso- 
Jiifoly  controlled  by  the 
lifter  E.  Also  the 
great  reliabilitv  of  the 
apparatus  is  the  result 
of  a  considerable 
amount  of  experimental 
work  spyent  on  perfecting  the  main  steam 
valve  F.  This  valve,  which  is  moved  by 
the  steam  pressure  itself,  is  in  turn  con- 
trolled bv  a  small  subsidiary  balanced 
valve.  Hence  the  float  is  only  called  upon 
to  exert  the  small  effort  required  to  move 
the  balanced  valve  referred  to  above — the 
steam  pressure  does  the  rest. 


MECHANICAL  CONVEYORS  IN 
FOUNI;RIES. 

It  is  too  often  assumed  that  13riti-.h 
foundries  are  less  i)rogressive  than  Ameri- 
can foundries,  but  the  impression  con- 
veyed by  an  article  which  appeared  re- 
cently in  an  American  journal  was  that 
the  average  American  jobbing  foundry  is 
no  better  equipped  than  those  of  like  type 
here.  On  the  whole,  howevor,  we  may 
admit  that  the  British  foundryman  is 
somewhat  behind,  though  our  specialised 
foundries  are  thoroughly  up-to-date. 

Some  interesting  particulars  were  given 
in  Alanagement  Enrjineering  some  time 
iio'o  of  conveying  plant  in  foundrips.  lu 
the  rpallv  m-'^dp^-n  up-to-d^^e  foundry  the 
moulder,  instead  of  shovelling  and  cari-y- 
ing  his  sand,  simplv  pulls  a  lever  and  the 
sanfl  is  shot  down  into  his  fl^sk  from  an 
overhead  bin.  He  then  transfers  his 
flask  from  the  moulding  machine  to  a  con- 
veyor. As  this  conveyor  is  supposed  to 
be  fed  by  the  moulder  at  regular  intervals 


it  times  liis  operations;  a  glance  at  it, 
therefore,  reveals  to  the  fceman  the  rate 
of  i)r'!ductiou  of  the' moulding  machines. 
While  the  flasks  aie  in  motion,  cores  are 
set,  flasks  are  closed,  and  the  pouring 
done  at  a  point  near  the  cupola  ;  thus,  not 
a  luinute  is  lost.  The  speed  of  the  con- 
veyor absolutely  determines  the  rate  of 
production  of  the  foundry — a  rate  which 
each  individual  workman  is  forced  to 
maintain. 

A  complete  conveyor  system  through- 
out the  foundry  provides  for  the  mechani- 
cal transportation  of  all  units.  This_  in- 
cludes sand  handling,  sand  reclaiming, 
transferring'  of  cores,  carrying  the  flasks 
to  the  cupola,  thence  to  the  shake-out  pit, 
and  finallv  ret'irning  them  empty  to  the 
'-niilding  machines;  also  transportins"  the 
fini'^hed  castinss  to  the  cleaning  room. 
Each  unit  of  the  system  is  timed  with 
corresponding  units  to  form  a  complete 
cvcle,  and  as  a  result  only  a  smaP  amount 
of  sand  and  comparatively  few  flasks  are 
used. 


At  the  Kelsev  Wheel  Co.  250  pieces, 
weighing  on  an  average  551b.,  are  pro- 
duced hourly  by  this  system.  This  means 
an  approximate  capacity  of  7  tons  of 
metal  per  hour.  To  equal  this  prod"'"- 
tion  in  a  foundiy  without  convPA-ors  would 
require  a  floor  space  of  25,000  square 
feet  for  the  flasks  alone.  In  this  plant 
the  ent^"re  fnnndr%-  occupies  a  building 
only  50  ft.  bv  125  ft..  or  6,250  square 
feet.  Not  only  is  the  floor  space  i^educed, 
but  the  number  of  flasks  required  is  only 
70,  whereas  this  foundry  without  con- 
veyors would  require  2,000.  A  certain 
Inrg"  foundry  company  recently  found 
that  the  co^ive^'or's  snvino-  in  flasks  alone 
would  pay  for  the  installation  of  the  entii'o 
rinivevor  system. 


OuTi'UT  OF  CtYnr,  Shtpyarps.— The  January  out- 
)5ut  of  the  Clvde  phiova'-ds  pon^tiiutes  a  roTOrd  for 
thp  f  i-st  mnnth  of  the  vear.  E^cht  ^^te^iTriprs,  noarlv 
all  of  whirh  are  to  us"  oil  fuol,  neeTcsratinar  52. (K^ 
tui",  wei-e  lanncliofl.  The  nearest  a.Dproaeh  to  this 
fio-nre.  exclud'Tie  the  war  years,  waa  in  1912,  when 
40.000  tuns  of  .shipping  were  bnilt. 
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A  DIRECT  DRIVE  DIESEL  AIR 
LOCOMOTIVE. 

f Continued  fro7n  pa ffe  18,  Feb  ith.J 

Water  Cooling  System. 

For  eonsiderationy  of  flexibility  it  is 
proposed  to  depart  from  the  usual  practice 
of  water  cooling  of  using  \\  ater  at  a  com- 
paratively low  temperature  and  to  adopt  a 
low-pressure  steam  system,  the  water  in 
the  jackets  always  being  at  about  the  boil- 
ing point  of  water  at  atmospheric  pressure 
— i.e.,  at  about  212  deg.  Fah.  Only  a 
relatively  small  quantity  of  water  will  be 
evaporated  in  this  way  owing  to  the  com- 
paratively small  quantity  of  heat  passing 
through  the  jackets  with  this  type  of 
engine,  as  there  are  hot  piston  heads  and 
no  cool  cylinder  covers,  and  because  of  the 
large  radiating  and  cooling  surfaces  pro- 


then  pumped  in  turn  through  the  air-com- 
pressor jackets  and  coolers,  oil  cooler  and 
hot-bulb  engine  jackets,  and  thence  back 
to  the  side  tanks. 

For  starting-up  purposes  the  cooling 
water  from  the  hot-bulb  engine  cylinders 
mey  be  led  through  a  switch-oveT  valve 
through  a  water  heater  to  the  main  Diesel 
cylinders  and  thence  to  the  side  tanks.  In 
this  way  the  cylinders  may  be  readily 
brought  up  to  a  temperature  of  about 
200  deg.  Fah.  without  heating  all  the 
water  in  the  side  tanks. 

The  normal  running  position  of  the 
switch-over  valve  is  indicated  by  A,  Fig.  3. 


The  air  cylinder  or  starting  valves  are 
of  the  hollow  piston-valve  type  in  tandem, 
taking  tlie  hot  air  on  the  inside  and 
exhausting  at  the  ends  through  the  valves. 
There  is  a  valve  on  each  end  of  the  between 
two  cylinders,  as  shown  in  Fig.  2.  Only 
the  one  set  of  operating  gear,  which  is  of 
the  Stephenson's  link  type,  is  required  for 
each  two  cylinders.  There  is  only  one  air 
valve  gland  for  each  two  cylinders.  The 
air  cylinders,  when  air  is  not  being 
admitted — that  is,  when  the  links  are  put 
in  mid-position — ac-t.  as  buffer  cylinders, 
utter  the  style  of- the  buffer  cylinders  in  the 
Willans  steam  engine.    Most  of  the  time 
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Fig.  3  —Diagrammatic  Sketch  showing  Water  Jacket  System  iu  Diesel 
Air  Locomotive. 


vided  by  the  arrangement  of  ample  water 
side  tanks.  By  means  of  a  pump  driven 
off  one  of  tire  jackshafts,  the  water 
throughout  the  tanks  is  kept  in  a  constant 
state  of  circulation  in  a  manner  propor- 
tional to  the  speed. 

Owing  to  the  unique  shape  of  the  liner 
and  the  small  diameter  of  the  cylinder,  it 
is  claimed  that  this  temperature  will  have 
no  ill-effect  as  regards  stress  or  lubrica- 
tion. Liners  for  this  type  of  cylinder  may 
be  made  less  in  thickness  than  any  other, 
due  to  the  reduced  longitudinal  stresses 
and  the  absence  of  joints.  As  the  differ- 
ence in  the  mean  temperatures  of  the  liner 
and  the  jacket  will  be_  small,  the  great 
necessity  for  a  sepai-ate  liner  is  diminished, 
and  so  in  this  design  the  liner  and  jacket 
are  cast  in  one  with  several  longitudinal 
radial  ribs  between  the  two ;  a  reduction 
in  liner  thickness  may  then  be  effected  to 
counterbalance  the  greater  jacket  tem- 
perature. As  the  heat  capacity  of  the 
water  tanks  is  large  once  heated  up.  the 
locomotive  may  stop  for  fair  jjeriods  of 
time  and  still  have  comparatively  hot 
cylinders. 

The  capacity  of  water  tanks  is  about  000 
gallons. 

Compressors  require  to  be  efficienth 
cooled  if  maximum  efficiency  is  desired, 
and  as  orthodox  hot-bulb  engines  do  not 
work  satisfactorily  with  cooling  water  at 
over  about  120  deg.  Fah.,  a  separate 
auxiliary  cooling  system  is  adopted,  and  a 
cooler  in  the  form  of  two  sets  of  six  tubes 
of  ample  dimensions  arranged  on  each  side 
of  the  roof  of  the  locomotive  for  about 
tAvo-thirds  of  its  length. 

Referring  to  Fig.  3,  water  is  drawn 
from  the  lowest  and  coolest  part  of  the 
water  side  tanks  by  a  pump  of  sui+able 
capacity  driven  from  each  auxiliary 
engine,  when  it  is  forced  up  through  the 
cooling  pipes,  reduced  in  temperature,  and 


Fig.  4. — Diesel  Cylinders  Control  Gear  for  Diesel  Air  Locomotive. 


and  the  starting  position  by  B.  The 
water  heater  is  of  the  tubulai-surfac©  type 
consti'ucted  aftei'  the  maiinei'  of  a  super- 
heater, and  is  heated  by  the  exliaust  gases 
from  the  auxiliary  engines ;  it  is  controlled 
by  the  valve  D  and  will  only  1  e  used  in 
making  a  start  from  cold. 


a  comparatively  small  amount  of  air  will 
be  admitted.  This  air  will  expand  and 
tend  to  keep  the  piston  cool.  The  con- 
stant thrust  usual,  and  so  objectionable  in 
two-stroke  motors,  is  obviated  in  this 
design. 

The  fuel-valve  gear  is  shown  diagram- 
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Fig.  5. — Curves  showing  Performance  of  Diesel  Air  Locomotive,  as  proposed  by  W.  S.  Burn  (of  16,000  Rated 
Tractive  Force  in  Pulling  a  200-ton  Train — total  from  Rest  to  40  M.P  H.  on  the  Lev.  1). 


Details  in  Design. 

The  piston  head  is  formed  of  a  steel 
forging  with  the  top  about  3  in.  or  more 
in  thickness  to  obtain  a  substantial  tem- 
peratuie  gradient;  the  cast-iron  piston 
sleeve  holds  the  piston  rings,  and  is 
attached  to  the  lowest  imssible  tempei'aturei 
for  efficient  lubrication.  Neither  oil  nor 
water  cooling  is  adopted  owing  to  the 
small  size  of  the  i)istou' 


matically  in  Fig.  18.  As  it  is  necessary  to 
have  very  accurate  adjustment  of  the 
valve  lift  and  opening-  for- every  dift'ereni 
condition  of  load  ;ind  speed,  and  as  the 
number  of  controls  .should  be  a  minimum, 
it  is  desirable  to  have  as  many  oi)eration- 
as  possible  automatic.  The  speed  of  the 
locomotive  in  either  direction  for  any  load 
is  in  this  design  entirely  controlled  by 
one    hand    wheel.      The    reveising  gear 
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adopted  is  the  twin  offset  roller  type  witli 
separate  forward  and  backward  cams, 
'rhe  virtue  of  this  gear  is  that  the  cam- 
shaft does  not  require  to  be  moved  and 
that  the  fuel  admission  angle  may  be 
vaiied  equally  well  in  either  direction,  the 
whole  ))eing  controlled  by  the  one  wheel  A 
which  is  rotated  one  way  for  ahead  and  the 
t)tlier  way  for  astern.  On  the 
nianann  l  ing  shaft  is  mounted  a  special 
cam  for  automatically  controlling  the  fuel 
pump  output  (by  means  of  the  suction 
valve)  simultaneously  with  the  valve  open- 
ing or  the  load. 

To  regulate  the  ignition  angle  and  the 
valve  lift  at  constant  admission  angle  to 
:    suit  the  speed,  scroll  cams  are  adopted  and 
J    the    camshaft    is    capaljle    of  moving 
■   laterally  to  get  the  cam  in  the  correct 
position  under  the  roller 

The  camshaft  is  driven  by  spur  gearing 
,   from  an  intermediate  shaft  driven  from  a 
jackshaft  by  eccentric  rods.      The  spur 
wheel  on   this  intermediate   shaft  has  a 
wide    face    in    order    that    the  cam- 
shaft may  be  moved  laterally.      As  the 
proper  movement  of  the  camshaft  to  suit 
the  speed  by  means  of  separate  handgear 
'   would  be  exceedingly  difficult,  and  would 
require  considerable  skill  in  operation,  it 
'   is  proposed  to  attempt  to  work  it  auto- 
matically.   This  may  be  accomplished  by 
"   means  of  the  gear  at  D,  which  consists  of 
a  three-throw  pump  driven  by  eccentiics 
'   at   120  deg.   to   ])ump  oil   to  the  piston 
chamber.      Obviously,     the    amonnt  of 
i    oil  pumped  will  vary  directly  as  the  speed 
j    (the  valves  are  automatic  and  separate  for 
I    each  plunger).      Tliis  oil  is  allowed  to 
|,  escape  back  through  a  small  liole  capable 
j,   of  regulation  l)y  a  needle  valve    to  the 
li  pump  suction.    A  pressure  is  thus  estab- 
i  lished,    forcing    down   the    piston  and 
I  compressing  the  spring,  and  by  means  of 
a  special  radius  bell-crank  lever,  moving 
J  the  canishift  according  to  the  speed  of  tlie 
engine.    The  radius  link  is  provided,  as  it 
'  will  be  necessary  to  move  the  camshaft  in 
i    the  opposite   direction   when  reversing. 

This  reversal  of  the  camshaft  movement  is 
i  effectively  the  lever  B.  The  sole  controls 
^  are,  therefore,  the  hand  wheel  A  and  the 
I  lever  B  for  all  conditions. 
I,  The  fuel  pump  is  driven  from  the  inter- 
i  mediate  shaft,  together  woth  the  pump,  for 
[  the  automatic  lilast-air  regulator.  This 
!  blast-air  regulator  is  arranged  to  vary  the 
i.  blast  pressure  according  to  the  speed  as 
!•  described  previously.  To  keep  the  blast 
I  pressure  constant,  the  injection-air  com- 
'  pressor  suction  is  controlled  automatically 

by  the  pressure  in  the  bottle. 
!  Suitable  interlocking  gear  is  provided 
to  prevent  the  reversal  of  either  the  air  or 
?  Diesel  cylinders  separately. 
I  The  I'ulnication  is  "forced"  through- 
«  out  and  entirely  automatic,  and  a 
[  lubricating  oil  ]mm\^  driven  from  each  of 
j  the  auxiliary  engine  crankshafts. 
}  Separate    cylinder  lubrication    is  fitted. 

An  oil  cooler  is  fitted,  is  water  cooled  and 
'  forms  part  of  the  oil  sum])  located  between 
the  frames  underneath  the  flooi'  of  the  loco- 
■  motive  at  the  auxiliary  engine  end.  where 
it  is  in  a  fairly  ex])osed  ]iosition  for  maxi- 
I   mum  air-cooling  effect. 

I       Silencers  are  fitted  to  the  roof  of  the 

f  locomotive  for  both  the  main  and  auxiliary 
engines,  and  are  insulated  by  air  casings 
fed  with  cooling  air  drauglits  from  vents 

]    in  the  roof  of  the  car. 

t      A  fuel -oil  tank  is  fixed  to  the  roof. 


A  Diesel  Air  Locomotive  Design. 

A  design  proposed  by  the  writer  shown 
in  Fig.  1  is  designed  to  give  a  rated 
tractive  effort  of  10,000  lb.  There  are 
four  cylinders,  11  in.  diameter,  by  16  in. 
by  2  in.  stroke.  The  normal  mean  pres- 
sure at  rail  is  80  lb.  per  square  inch.  The 
driving  wheels  are  Sit.  9  in.  With  the 
Diesel  cylinders  oulv,  the  tractive  effort 
is  6,900  lb. 

'i'he  tractive  effort  of  air  cylinders  when 
starting  before  the  Diesel  cylinders  come 
into  oi)eration  is  16,000  lb.  The  working 
air  pressure  is  2501b.  per  square  inch. 
When  the  Diesel  cylinders  are  working 
the  maximum  tractive  effort  required  from 
the  air  cylinders  is  9,1001b. 

The  auxiliary  engines  consist  of 
2-50  b.h.p.  two-cylinder  hot-bulb  engines, 
running  at  400  revolutiims  per  minute, 
diiectly  connected  to  suitable  three-stage 
compressors. 

If  the  air  from  these  compressors  is 
heated  to  650  deg.  Fah.  by  means  of 
exhaust  and  burnei'  heaters,  then  the 
auxiliary  ])ower  at  the  rail  can  be  increased 
to  110  h.]).  assuming  that  the  Diesel 
cylinders  are  working  normally  and 
taking,  up  the  mechanical  efficiency  of  the 
locomotive.  This  power  will  exert  a 
tractive  eff'ort  of  9,1001b.  at  <'M  revolutions 
]>er  minute  or  about  41  miles  per  hour. 
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i  his  may  be  reasonably  increased  to  Hve 
miles  per  hour  .  by  overloading  the 
auxiliary  engines  10  per  cent,  as  it  will  be 
lecjuired  only  for  short  periods  of  time. 

The  auxiliary  power  at  the  rail  drops  to 
80  h.]).  Avhen  the  Diesel  cylinders  are  not 
working  and  when  the  tractive  eff'ort  is 
16,000  lb.  as  when  starting,  due  to  the 
mechanical-efficiency  factor  and  the 
poorer  cylinder  conditions.  This  power 
will  pull  with  maximum  tractive  eff'ort  at 
14  revolutions  per  minute.  Any  heat  lost 
to  the  cylinders  in  the  latter  case  is  use- 
fully employed  in  that  it  will  make  the 
Diesel  cylinders  start  more  readily. 

The  main  Diesel  cylinders  will  readily 
stand  an  overload  of  25  per  cent,  thus 
bringing  the  tractive  effort  u]i  to  8,625  lb. 
when  necessary. 

The  ordinary  procedure  when  starting 
will  be  to  run  one  compressor  engine  at 
full  power  and  depend  on  the  storage 
bottles  for  any  additional  air  required ;  the 
auxiliary  heater  will  only  be  used  for  the 
fiist  start  of  the  day.  The  initial  tempera- 
ture of  the  starting  air  will  be  about 
400  deg.  Fah.  The  capacity  of  the  storage 
bottles  is  about  60  cubic  feet  at  1.000  lb. 
per  square  inch,  and  when  used  in  con- 


.junction  with  the  heaters  to  bring-  its  tem- 
perature to  050  deg.  Fah.  is  sufhcient  for 
running  about  y,000ft.  at  maximum 
tractive  effort. 

I'rom  the  foregoing  particulars  tables 
have  been  drawn  up  and  the  curves  of 
performance  as  in  i'igs.  5  and  6  plotted 
for  different  conditions.  It  will  be  seen 
from  the  curves  that  .there  is  a  great 
resemblance  to  steam  locomotive  curves. 
This  is  because  the  auxiliary  engines  when 
used  by  themselves  act  very  like  a  boiler 
with  a  small  steam  capacity.  The 
essential  difference  in  the  curves  is  that 
the  tractive  effort  of  the  Diesel  is  prac- 
tically a  constant  for  all  speeds,  and  there- 
fore a  Diesel  air  locomotive  designed  to 
give  the  same  tractive  effort  as  a  steam 
locomotive  will  have  a  much  greater 
capacity  for  speed. 

When  shunting  or  doing  a  fair  amount 
of  manoeuvring,  both  auxiliaiy  engines 
will  be  kept  going,  and,  together  with  the 
reserve  air  supply,  in  the  bottles,  the 
results  will  be  identical  with  those  of  a 
steam  locomotive  except  that  the  auxiliary 
engines  will  automatically  resjwnd  to  any 
dpmand  made  on  them  instead  of  the  fires 
needing  constant  personal  attention  as 
with  a  steam  locomotive. 

It  will  be  noticed  that  with  the  Diesel 
engine  running  at  normal  load  with  both 
auxiliary  engines  running,  the  maximum 
speed  at  which  maximum  tractive  effort 
can  be  maintained  is  ffve  miles  per  hour. 
The  storage  air  can  su])plenient  this  when 
neces.sary  for  fair  periods  of  time  when 
used  in  conjunction  w  iiU  the  auxiliary  air 
heater. 

Further,  it  will  be  seen  that  the  tractive 
force  from  the  Diesel  cylinders  is  con- 
siderably less  than  the  maximum.  To 
obtain  tlie  maximuin  tractive  force  with 
the  Diesel  cylinders  M  ould  entail  cylinders 
15  in.  diameter  by  a  20  in.  stioke,  which 
would  be  too  large  to  be  satisfactorily 
accommodated,  and  as  the  average  tractive 
force  requiied  from  a  locomotive  of  this 
size  will  not  be  more  than  5.0001b.,  it 
would  invariably  be  working  under  very 
light  loads.  As  explained  earlier 
auxiliary  engines  are  necessary,  and  not 
only  is  it  better  to  use  them  Avhen  the 
maximum  tractive  force  is  required,  but 
also  it  leaves  the  locomotive  with  a  much 
greater  margin  of  flexibility. 

It  must  be  remembered  that  by  the  aid 
oi  the  reheating  from  the  exhaust  gases 
the  fuel  consumption  of  the  auxiliary 
engine  power  is  about  the  same  as  that  of 
the  Diesel  when  the  Diesel  is  running-,  and 
just  under  when  not. 

When  starting  the  locomotive  the  Diesel 
cylinders  are  ]mt  into  operation  in  pairs, 
and  a,ii  amount  of  starting  air  equivalent 
toi  the  tractive  force  of  the  Diesel  cylinders 
when  it  commences  firing  must  be  cut  off 
simultaneously,  or  there  will  be  a  sudden 
jump  in  the  tractive  effort  which  may 
cause  the  wheels  to  slip. 

The  lowest  speed  at  which  the  Diesel 
cylinders  M  ill  operate  is  estimated  as  being 
10-15  revolutions  per  minute  or  l|-2  miles 
per  hour.  The  loM-est  starting  speed  M-ill 
be  about  25—30  revolutions  per  minute,  or 
about  four  miles  i^er  hour;  this  M-ill 
depend  on  the  heat  conditions  in  the 
cylinder.  If  not,  the  starting  speed  will 
be  loM-er,  while  if  just  M-arm,  as  in  the 
primai  y  start  at  the  beginning  of  the  day, 
slightly  higher. 
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Office  and  Workshop  Day  by  Day. 


Short  practical  articles  solicited.       Exceptionally  high  rates  paid. 


Drive  Jig  for  Aluminium  Disc. 

'Die  i)uiieliiiig  of  the  "  C-T  Ji.A.  tap- 
ping Iioles  "'  in  the  aluminium  disc  shown 
in  tlie  sketch  presented  one  or  two  diffi- 
tnilties,  first  on  accoi;nt  of  the  small 
diameter  of  the  lioles  and  the  tliickness  of 
the  metal,  which  was  -g^  in.,  together  with 
tlie  fact  that  the  firm  did  not  possess  a 
press  suitable  for  the  job ;  it  was,  there- 
fore, decided  to  drill  the  holes  in  a  jig. 
The  sketch  illustrates  the  type  of  jig- 
used:  The  body  A  is  of  cast  iron;  the  cap 
13,  lever  D,  ejector  E,  pivot  F,  and  the 
j)in  G  all  being  made  from  mild  steel ;  the 
bush  C  was  made  from  tool  steel  hardened 
and  ground  and  passed  home  into  posi- 
tion in  the  cap  B.  As  will  be  seen  from 
the  sketch  the-  method  of  locking  is  on  the 
bayonet  joini  iirinciple.  The  work  when 
in  position  in  the  jig  is  held  securely  by 


the  under  side  of  the  drill  bush  C,  to 
Pacilitatc  tlic  unloading  of  the  work  an 
ejector  was  incorporated,  as  in  most 
cases  with  jfgs  (small  ones)  the  operator, 
when  unloading  the  jig,  simply  turns  it 
upside  down,  and  if  the  work  docs  not 
then  come  out  he  gives  the  jig  a  knock 
on  the  divining  machine  table,  very  often 
1o  the  detriment  of  the  jig,  as  corners 
have  a  habit  of  getting  burred  up  even 
without  tlie  knocking  on  the  table.  To 
prevent  such  an  occurrence,  the  ejector 
was  introduced,  the  lever  of  which  also 
seiwed  as  a  handle  to  hold  the  jig  when 
tightening  llie  cap  down  on  the  work  and 
during  'the  drilling  operaiion.  To  eject 
the  work  after  drilling,  all  the  operator 
had  io  do  was  give  ihe  cap  a  slight  twist 
and  lift  it  oft'  and  tlien  press  on  the  lever 
ill  a  downwaid  direction,  thus  raising  tlie 
work  sufficiently  clear  from  tlie  recess  in 
the  jig  body,  so  as  to  enable  him  to  get 
hold  of  it  with  his  fingers.  A  groove  in 
the  cornerif  of  the  recess  gave  ample 
clearance  for  i  hi])s. 


Making  Ring  Gauge  Blanks. 

The  steel  employed  in  the  manufacture 
(  f  iin<>  gauge  blanks  is  generally  a  special 
steel  which  does  liot 
distort  in  hardening. 
This  is  more  expen- 
sive and  necessitates 
economy  in  maaula.'^- 
ture,  especially  whero 
large  quantities  au 
involved. 

A  large  saving  may 
be  effected  Avhen 
making  ring  gauge 
blanks,  over  1  in. 
diameter  in  the  liole, 
by  t  r  e  p  a  n  n  i  n  g 
instead  of  drilling 
out  the  hole. 

This  method  takes 
very  little  longer 
and  leaves  a  solid  core,  which  can  be  used 
up  on  plug  gauges  instead  of  being  trans- 
ferred into  swai'f  by  grilling. 

'l  lic  sketch  (Fig.  1)  shows  the  blanks 


PLEASE  READ  CAREFULLY. 

For  this  journal  ive  ica7it  crisp ,  practical 
and  technical  articles  and  parayraphs,  arul 
ice  are  prepared  to  pay  well  for  'hem.  Of 
the  many  irho  read  technical  jmirmils 
only  a  few  write.  Why  is  thisf  It  is 
not  because  they  have  nothing  to  write 
about,  because  every  experienced  en'- 
f/meer's  mind  is  a  storehouse  of  valuable 
information,  wjiether  he  be  manager, 
foreman,  draughisman,  or  mechanic.  It  o 
have  at  all  times  overcome  pou  er-house 
troubles,  problem  of  design,  or  work- 
shop difficulties  by  ingenious  devices. 
Sometimes  striking  methods  become  a 
habit,  and  we  do  not  realise  that  they  are 
exceptional  till  some  observer  expresses 
astonishment. 

It  is  said  that  every  person  could  write 
one  good  novel,  and  it  is  certainly  true 
that  everyone  could  write  more  than  one 
useful  irrinkle  or  valuable  article.  We 
write  and  urge  our  readers,  therefore,  to 
give  others  the  benefit  of  their  knou  ledge 
and  e.vperience. 


in  the  solid,  jjarted  down  to  just  below 
the  required  diameter,  turned  and  knurled 
all  ready  for  trepanning. 

In  sketch  (Fig.  2)  is  seen  a  specimen 
blank  with  a  spigot  left  on  the  outside. 
Tliis  spigui  serves  a  doulile  purpose. 

(1)  It  may  be  used  Io  locate  in  a 
register  on  the  grinding  machine  face- 
])late  (rings  must  never  be  chucked  owing 
to  distortion  arising)  and  saves  time  in 
getting  the  gauge  to  run  true  before 
grinding  the  hole. 

(2)  A,  frequent  souri'e  of  trouble  is  the 
tendency  of  a  hole  to  become  bell  mouthed, 
no  matter  how  mucli  care  is  expended  in 
lapping.  If  this  spigot  is  giound  off  as  a 
final  operation,  it  will  obviously  give  the 
gauge  pverv  cliance  of  overcoming  this 
difficult  V. 


This  spigot  may  ,  be  formed,  using  two 
I)arting  tools,  by  feeding  the  wide  tool 
down  to  s])igot  diameter  and  the  narrow 


one  to  the  parting  diameter.  This  need 
only  be  done  on  alternate  grooves,  unless 

A. — Ground  otl'  after  lapi'ing  hole. 


-Thi8  Bpigot  may  be  tui'iied  on  b  )th  sides  if  des.red 
Hs  m  the  case  of  very  siuall  CltaiR..ce. 

a  .spigot  is  required  on  l)ot]i  fares  of  thr 
gang(\ 

Cutters  for  Milling  Machines. 

A  number  of  cutters  were  supplied 
u  hich  varied  in  the  sizes  of  the  holes.  Tn 
use  thean  it  was  a  question  of  new  arbors 
being  made  or  some  other  arrangement  to 
suit  the  machine.  It  was  decided  to  make 
a  numbei  of  small  bushes,  the  holes  of 
which  Were  ;i  good  fit  for  the  arbor  of  th(> 
machine  in  use. 


CUTT  tn 


J 


The  outside  diameters  of  the  bushe> 
were  made  a  good  fit  into  the  holes  of  the 
cutters.  No  bush  was  made  longer  than 
^  in.  so  that  in  cutteis  of  varying  lengths 
more  than  one  bush  could  be  fitted  iu.  As 
the  cutfeis  were  driven  by  side  grip  care 
was  taken  in  all  cases  to  keep  the  total 
length  of  the  bushes  about  tV  i"-  ^^^^  ihstti 
the  iota]  leugth  of  the  cutter  itself. 
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(Views  expressed  in  this  Section  are  not  necessarily  endorsed  by  the  Editor.) 


DO  TRADE  UNIONS 
ENCOURAGE  WASTE? 

By  I'i.EItEIAX. 

Production  Costs. 

ISume  weeks  ago  wo  mentioned  tliat  a 
joint   committee  of  investigation,  repre- 
senting tlie  iiingineeimg-  ami   the  S'nip- 
buildmg  i^jmpioyei  s'  federations  and  tile 
trades  unions,  iiad  been  enquiring  into  the 
conditions  in  those  industries,    and  that 
their  report  was  to  be  expected  shortly, 
i'he  question  of  eilicieiic}-  m  production 
has  been  occupying   a,ttention   in  othei 
quarters  apparently,  and  the  Times  Enyi- 
neering    Supplement    for    January  2Ist 
devotes  many  columns  of  an  exliaustive 
article  on   "  Waste  in   the  Engineering 
Industry."    As  a  matter  of  fact,  the  field 
covered  embraces  engineering,  shipbuild- 
ing and  the  iron  and  steel  trades,  and 
many  of  the  assertions  made  are  necessarily 
,  cf  a  very  general  character.      We  would 
liesitate  to  accept,  without  the  most  care- 
,  fill  investigation,  some  of  the  conclusions 
arrived  at,  but  to  do  the   writers  of  the 
'  articles  justice  they  do  not  make  any  claim 
that  the  subject  has  been  examined  from 
anything  othei  than  an  e.v  parte  st;uiil]i()int. 
In  that  sense,  at  least,  the  joint  investiga- 
;  tion  committee,  to  which  we  lef erred  at 
the  opening  of  this  paragraph,  will  have 
more  feight  attached  to  its  deliberations 
.  when  publish-ed,  because  of  its  more  repre- 
sentative character.    It  is  more  essential 
that  British  production   costs  should  to- 
day be  exa,mined  with  a  greater  thoroug'h- 
uess  than  at  any  time  jireviously  in  our 
history  as  a  manufacturing  nation.  The 
eifect  of  the  war  on  our  [losition  as  a  com- 
peting industrial  country  has  not  been  yet 
f  really  tested.    Paradoxical  as  this  at  first 
;  sight  might  seem,  it  is  nevei  theless  true. 
,  The  war  has  brought  in  its  train  a  host 
o[  disturbing  factors,  pidilical,  sucial  and 
.economic,  which  have  badly  dislocated  our 
'  normal  existence  as  a    supplier   of  the 
I  world's  goods.      These  factors  have  been 
■  ill  evidence  to  a  g-reater  or  lesser  degree 
t'm  practically  every  country,  particularly 
^  the  belligerents,    some   of    which  have 
I  virtually    had    their    purchasing  power 
li  destroyed,  as  is  plainly  evidenced  by  the 
decline    in    our    foreign     trade.  But 
lecovery  must  ultimately  take  place,  and 
we  shall  once  again    see   the    Hght  for 
I;  markets  amongst  the  industrial!  nations. 
{  this  time  with  an  intensity  of  competition 
i  surpassing  that  of  former  days.  Not 
f  until  the  nshall  we  be  able  to  appreciate  to 
>  the  full  the  effects  of  the   war   on  our 
'^productive  capacitv. 

I  What  Waste  is  There? 

[i  Very  few  will  deny  tbat  loss  exists  in 
1^  every  industry,  but  not  cpiite  so  many 
j  recognise  the  extent  to  which  this  loss  is 
1^ preventable,  and  in  that  sen.se  "waste." 
I  IjOss  of  energy,  time  or  materials  in  som<» 
j  tomr  or  another  is  at  present  inseparable 
i»frora  human  activity,  and  nntil  the 
j,  scientists  show  us  how  completely  to  con- 
!  seirve    energy,    it    mu<^f  continue.  The 

I 
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causes    of    waste    enumerated    by  the 
Times  are  inauy  and  varied,  but  the  ]>rin- 
lipal  ones  may  be  arranged  as: 
{!)    Accidental  waste. 

(2)  Deficient  use  of  machinery. 

(3)  Routine  waste. 

(4)  Deliberate  waste. 

Space  forbids  a  detailed  examination  of 
these,  and  a  general  survey  only  i< 
permissible. 

Accidental  waste  of  materials  appears  to 
\ary  widely  in  engineering  and  toundiy 
shops.  The  percentage  ranges  from  10 
per  cent  in  the  case  of  an  interchangeable 
gear-making  him,  to  less  than  1  per  cent 
111  an  electrical  manufacturing  establish- 
iiicnt.  It  is  a  coincidence  that  the  latter 
is  a  "  Scottish  "  firm.  Numerous  systems 
have  been  adopted  to  reduce  this  kind  of 
waste  to  a  minimum,  and  it  is  amusing 
tliat  certain  firms  have  found  that  these, 
entail  more  loss  than  that  accruing  from 
llie  waste  cf  material  itself.  So  that  the 
cure  was  worse  than  the  disease.  Two- 
thirds  of  the  firms  report  no  serious  loss  of 
materials.  Accidental  loss  of  time  is 
iiiaiiily  due  to  sto]>ping  and  starting,  and 
1^  greater  where  a  two-break  system  is  in 
operation  than  where  one  interval  only 
takes  place  fcjr  meals.  As  a  rule,  time- 
keeping is  reported  to  be  good,  and  a 
Birmingham  firm  which  allows  five 
minutes'  grace  to  late-comers,  estimates 
from  95  to  96  per  cent  of  the  possible  hours 
are  worked. 

It  is  said  ihe  deiiciency  in  machinery, 
whicfi  in  the  foundry  trade  creates  incal- 
l  ulable  waste,  is  directly  attributable  to 
heavy  taxation  and  rating.  The  injustice 
of  machinery  rating  is  resented  strongly 
in  England,  which  is  placed  disad- 
vantageously  as  compared  to  Scotland, 
where  machinery  is  not  rated. 

Routine  waste  is  that  which  results 
from  toHowiiig-  establislied  methods  with- 
out testing  these  methods  suHiciently  and 
frequently  (o  find  whether  they  can  b« 
improved  upon.  It  is  shown  that  a  large 
Sheffield  steelworks  reduced  its  coal  con- 
sumption by  50  per  cent  in  the  last  five 
years  by  a  change  in  the  type  of  furnaces. 

Deliberate  Waste. 

It  is  when  we  come  to  what  is  desig- 
nated deliberate  waste  that  most  con- 
troversy is  likely  to  ari.se.  An  indication 
of  what  is  reg'arded  as  in  this  category  is 
found  eaily  in  the  Times  Supplement , 
where  mention  is  made  of  the  waste 
attributable  to  the  influence  of  trades 
unions.  We  propose  to  examine  a  little 
more  in  detail  the  allegations  here,  which 
are  virtually  accusing  the  unions  of 
encouraging  waste.  We  realise  that  any 
investigation  would  be  limited  in  its  use- 
Inlness  which  did  not  take  into  considera- 
tion all  the  sources  of  waste,  but  it  is 
always  so  easy  in  blame  the  trades  unions, 
and  it  is  so  fre(|uently  done,  that  evidence 
of  a  one-sided  character  cannot  be  regarded 
as  satisfactory.  Enquiries  made  by 
employers  regarding  tlie  siTinrtcomingS'  of 


their  workmen  must  not  always  be  taken 
witiiout  some  discrimination.  Some 
employers  endeavour  to  be  fair;  others  do 
not  tioubie. 

We  tincl  it  difficult  to  understand  the 
attitude  cf  mind  of  certain  shipbuilding 
and  marine  engineering  firms  who  blame 
tile  (iovernment  for  compelling  employers 
to  pay  extravagant  wages.  Surely,  these 
firms  must  know  that  at  no  time  have 
engineering  tradesmen's  wages,  either 
during  the  war  or  since,  overtaken  the 
increase  in  the  cost  of  living.  Their 
definition  of  reasonable  wages  might  be 
interesting.  It  is  not  altogether  easy  to 
extract  from  the  Times  the  many  allega- 
tions against  the  workmen  and  the  trade 
unions,  as  they  have  been  scattered  about 
much  in  the  same  manner  as  a  man 
peppers  an  oyster.  The  most  prominent 
causes  of  waste  due  to  workmen  seem  to 
be :  (1)  Demarcation ;  (2)  restriction  of 
hours ;  (3)  restriction  of  output ;  (4) 
opposition  to  new  machinery;  (5),  strike.s. 
lue  buguedr  or  uemarcaiiun. 

ii  \^^KxLa  ue  quae  pos^iuic  to  argue  that 
mosi  ox  tnese  sources  or  aiiegeu  \>aste  are 
vasuy  exaggeraiea.  A  great  snipouucling 
tirm  m  xxcuntl  regarus  tne  manner  in 
WiiicJi  the  worK  is  seciioned  on  oetween 
the  various  traues,  as  a  natural  tlevciop- 
ment  lurougn  wiucn  tne  iiumoers  in  each 
are  Oaiauceel  by  tlie  lequiiements.  'iliis 
hrm  lias  no  i  viuence  of  loss  through 
UemaicaCion.  Un  the  other  hand,  there  is 
the  experience  ot  tiie  Scottish  siiipyards, 
ami  tne  jjersey,  where  the  waste  lurough 
demarcation  is  consideralile.  indeed,  it  is 
douutlul  lu  the  latter  poit  whether  a  day 
passes  witnout  some  acute  demarcation 
prohlem  aaising.  Generally  speaking, 
demarcation  disputes  are  far  more 
frequent  in  shipbuilding  and  repair- 
ing than  111  engineering  itself.  'Ifiere 
is  no  need  to  deny  the  existence 
of  tile  evil  of  demarcation.  It  has 
a  much  more  certain  existence  than 
some  ot  the  other  alleged  causes  of  waste. 
Xor  is  it  uecessarj-  to  try  to  disassociate 
the  unions  from  the  disputes,  many  of 
which  undoubtedly  arise  before  even  the 
union  officiajs  hear  anything  about  tlieni. 
On  the  contrary,  enquiry  should  be  wel- 
comed to  ascertain  how  far  the  trouble 
can  be  eradicated.  There  is  no  need  to 
preach  to  the  trade  union  officials  as  to  the 
curse  of  demarcation.  Bittei'  experience 
has  converted  most  of  them  long  ago, 
particularly  those  of  the  skilled  trades 
unions  who  are  most  frequently  engaged 
in  demarcation  squabbles.  To  a  icall) 
rnnscieiitiotis  official,  anxious  to  advaiue 
tlie  interests  of  trade  unionism  as  a  wlio!<-, 
tliis  "bugbear"  is  continually  com- 
pelling him  to  act  as  a  narrow  partisan, 
where  he  would  prefer  to  take  a  broad 
view.  The  fault  does  not  lie  with  the 
trade  union  officials.  If  they  had  them- 
selves alone  to  consider  there  would  be 
very  few  demarcation  distiutes  which  would 
lie  allowed  to  develop  into  strikes. 

(Continued  on  page  30.) 
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Commercial  Notes  and  News. 


CUSTOMS  NEWS  &  TARIFFS. 

Customs  Decisions.— TIu'  following  notice  gives 
the  substance  of  some  ulecisions  as  to  the  tariff 
classification  of  certain  articles  on  importation  into 
Deinnark  as  laid  down  in  circulars  which  liave  been 
issued  bv  the  Danish  Customs  Department  :— 

Rate  of  Duty 
Kr.  ore. 

Articles.  i**'-  kilog. 

Steering  wheels  for  motor  cats,  iron  wheel 
made  of  tubing  ^  mm.  thick,  and  coated 
witli  celluloid,  2  to  3  mm.  thick,  except 
afc  the  hub   0  70 

^Motor  cycle  handle-bar  grips  of  moulded 
rubber  without  any  visible  preliminary 
working  are  also  classified  under  tliis 
number   0  00'2 

Mica  rings,  used  as  insulating  material  in 
electrical  apparatus    0  SO 

Cycle  pumps  of  black  lacquered  tubing  of 
"sheet  iron  less  than  1  mm.  thick  and 
covered  with  nickel-plated  sheet  iron 
also  under  1  mm.  thick      0  70 

NoN-FEREOus  Metal  Industky  Act  :  Licences.— 
X<.(ic(-  i<  hereby  given  in  accordance  with  Section  1 
Sub  section  7  of  the  Non-ferrous  Metal  Industry 
Act.  1918  (7  and  8  Geo.  5.  Ch.  67).  and  No.  11  of 
the  Statutory  Rules  and  Orders  No.  265  of  1918 
(Non-ferrous'  Metal  Industry),  that  licences  under 
the  Non-ferrous  Metal  Industry  Act  have  been 
granted  by  tlie  Board  of  Trade  to  the  undermen- 
tioned companies,  fii-ms.  or  individuals  :  Colson. 
Alfred  John,  25.  Copthorne  Road,  Wolverhampton: 
Johnson  &  Son.  James,  212a,  St.  Vincent  Street. 
Glasgow;  Luck  &  Co.  Ltd..  A.  J.,  37-38,  Hatton 
Garden,  London,  E.C.I:  Nettel.l.  George  Ferdinand 
Augustus,  58.  Foxlev  Lane.  Pnrley :  Jones.  George 
H.,  74  and  99-129,  Blackfriars  Road,  Salford.  Man 
Chester:  London  Smelting  Co.  Ltd.,  The.  16.  St. 
Helen's  Place,  London,  E.C.3;  Pickup.  James.  11, 
Park  Street.  Roy  ton. 

(Jehmany  :  Changes  in  Export  Duties. — As  from 
February  28  the  following  changes  in  export  duties 
will  cojue  into  effect  : — 

Per  cent  ad 
rnlorem. 

Spirit,  and  spirit  for  burning  (178f,  179b)  ..  7 
Hot-air  and  compressed-air  engines,  etc.  (894f) 

new    5 

Hot-air  and  compressed-air  engines,  etc.  (894f) 

used   )   6 

Goods  motor  trucks,  locomotives  (not  inchul 

ing  steam  locomotives),  etc.  (915b)    4 

River  and  lake  vessels  (passenger  and  cargo) 

of  otliei-  material  than  iron  and  steel  (923f), 

new   ■   5 

River  and  lake  vessels  (passenger  and  cargo) 

of  other  material  tlian  iron  and  steel  (923f). 

used    8 

— ^Renter. 


NEW  COMPANffiS. 


London  Pressed  Hinge  Co.  Ltd. — Private  com 
pany.  Registered  January  27.  Capital  £2,000  in  £1 
shares.  To  carry  on  the  business  of  hinge  manu- 
factiu'ers,  engineer.*,  metal  workers,  machinists,  tool 
and  tube  makers,  7iictalhngists.  enamellers,  electro- 
platers,  etc.  The  subscribers  are  to  appoint  the 
first  directors.  Solicitors  :  Hays.  Roughton  &  Dunn. 
11-12,  Clements  Lane,  E.G.  ' 

Wliarfedale  Tool  Manufacturing  Co.  Ltd.— 
Private  company.  Registered  January  27.  Capital 
£2,000  in  £1  sliares  (1,850  profeiTed).'  To  carry  ou 
the  business  of  manufacturers  of  machine  tools, 
screw  gauges,  plug  and  ring  gauges,  mechanical  and 
electrical  engineers,  motor  engineers,  manufacturers 
of  motor  engines,  etc.  The  permanent  dii-ectors 
ai'(^  :  W.  I.  Warburlon,  A.  A.  llepworth  and  R.  15. 
Warburlon.  Registered  office  :  Main  Sti'eet,  Rurley- 
in-Wharfedale,  Yorks. 

Sheffield  Welders  Ltd-. — Private  company.  Regis- 
tered January  25.  Cajjital  £1,000  in  £1  sliares.  To 
carry  on  the  business  of  welders  and  cutlers  of 
metals  and  otlier  substances  by  electricity,  oxy- 


acetyleue,    or   other   similar   process,    etc.  The 
first  directors  are  :  W.  B.  Hughes  and  F.  Unwiii. 
Qualification  £100.       Registered  office  :  619,  Car 
lisle  Street  East,  Sheffield. 

Robert  H.  Leyland  &  Co.  Ltd. — Private  company. 
Registered  January  23.  Capital  £3,000  in  £1  shares. 
To  carry  on  the  business  of  ironfounders,  meclianical 
engineers  and  manufacturers  of  textile  and  other 
machinery,  tool  makea's,  brassfounders,  metal 
wmkeis.  etc.  The  first  directors  are  not  named. 
Secretary  :  R.  H.  Leyland.  Registered  office  :  242. 
Lever  Street,  Bolton,  Lanes. 


MORTGAGES.  CHARGES  AND 
SATISFACTIONS. 

Boss  Spanners  Ltd. — Particulars  of  £5.000  deben- 
tures, authorised  January  6,  1922;  present  issue 
£1.400;  charged  on  the  company's  undertaking 
and  property,  present  and  future. 

Pickersgill  Bros.  Ltd. — Second  debenture,  dated 
January  6,  1922,  to  secure  £1,000,  charged  on  the 
company's  undertaking  and  property,  present  and 
future,  including  uncalled  capital.  Holder  :  Lilly 
Cox,  Ivy  Cottage,  Brougham  Street.  Skipton. 
Yorks. 

Rapid  Magnetting  Machine  Co.  Ltd. — Deposit  on 
January  17.  1922,  of  deeds  of  48,  50  and  52,  Lom- 
bard Street,  Birmingham,  to  secure  all  moneys  due 
or  to  become  due  from  company  to  Barclays  Bank. 

Austin  &  Dodson  Ltd. — Mortgage  on  Cambria 
Works,  Sheffield,  dated  December  21,  1921,  to  secure 
all  moneys  due  or  to  become  due  from  company  to 
London  Joint  City  and  Midland  Bank. 

Smiths'  Motors  (Engineers)  Ltd. — Debenture 
dated  December  29,  1921.  to  secure  £5,000,  charged 
o.i  the  company's  undertaking  and  property,  present 
and  future,  including  uncalled  capital.  Holders  : 
National  Provincial  and  L^nion  Bank  of  England. 

Camnicll,  Laird  &•  Go;  '  Ltd^f-^Demise  dated 
.Januarv  25,  1922  (supplemental  to  trust  deed  dated 
July  9.'  1906,  securing  £1,000.000  debenture  stock), 
also  demise  of  even  date  (sufipleniental  to  trust  deed 
dated  March  22,  1905,  securing  £500,000  debenture 
stock),  charged  on  shipbuilding  and  engineering 
works  at  Birkenhead.  Trustees  :  Lord  Stuaii  of 
IMaltby.  7,  Cheyne  M^alk.  Chelsea,  and  A.  Tongue. 
13,  St.  Ann  Street,  IManchester. 

Oswestry  Electric  Lighting  &  Power  Co.  Ltd. — 
Particulars     of     £1,500     debentures,  authorised 
January  10,  1922;  present  issue  £800;  charged  on 
the  company's  property,  present  and  future,  includ 
ing  uncalled  capital. 

William  Abell  Ltd. — Satisfaction  (a)  to  the  extent 
of  £300  on  April  1.  1916.  (//)  £2.700  on  iMarch  19. 

1919,  (c)  £1,500  on  October  6.  and  {rl)  £1,000  on 
December  6,  1920,  securing  £6,100. 

Cronite  Foundiy  Co.  Ltd. — Satisfaction  in  full 
on  January  24.  1922,  of  debenture  dated  August  31, 

1920,  securing  £15,000. 

Hartley  &  Sugden  Ltd. — Delienture,  charged  on 
the  company's  undi'i  laking  and  property,  present 
and  future,  including  uncalled  capital  and  deeds 
of  documents  (subject  lo  such  of  £25.000  debentures 
as  shall  bo  outstanding)  dated  January  17.  1922. 
to  secure  all  moneys  due  or  to  become  due  from 
company  to  Lloyds  Bank. 

Portland  Engineering  &  Traction  Co.  Ltd. — 
Deposit  on  January  19,  1922,  of  deeds  of  certain 
lands  and  premises  in  Reading,  to  secure  all  moneys 
due  or  to  become  due  from  company  to  Bank  of 
Liverpool  and  Martins,  not  exreediuL;  £5.000. 


RECEIVERSHIPS 

(appointment  OB  relea.se). 

Montague  Central  i\lotor  Engineering  &  I'ransport 
Co.  Ltd.—F.  Coombs,  of  28  and  30,  King  Street. 
Hammersmith,  ceased  to  act  as  receiver  or  manager 
on  December  24,  1921. 

H.  A.  Ward  &  Co.  (Manciister)  Ltd.— P.  Greg 
son,  of  44,  Brown  Street,  Manchester,  was  appointed 
fls  receiver  and  manager  bv  Order  of  Court,  dated 
October  13,  1921     (Notice'filed  Jnnnarv  20,  1922.) 


OPPORTUNITIES  FOR  BRITISH 
TRADE. 

Engineering  and  Steel  Trades. 

A  gentleman  resident  in  Phil;idel[)hia,  who  h;is 
seen  many  years'  service  with  important  American 
steel  firms,  is  desirous  of  securing  the  representation 
of  United  Kingdom  manufacturers  engaged  in  the 
steel  and  engineering  trades  in  respect  of  lines  in 
which  it  may  be  possible  for  a  business  to  be  iloiir 
with  the  United  States.     (Reference  No.  117.) 

Applications  for  names  and  addresses  must  he 
sent  to  the  Department  of  Overseas  Trade. 

Copper  Lightning  Conductors. 

A  Canadian  firm  manufacturing  copper  liglitniiii; 
conductors  are  desirous  of  receiving  C|uotatioiis 
from  United  Kingdom  manufacturers  for  : — 

(a)  Bright,  soft  drawn  copper  wire.  No.  17,  H. 

&  S.  gauge  ('045  in.  diameter),  which  they  aie 

accustomed  to  purchase  in  lots  of  from  10.000  Hi. 

to  60,0001b. 

{h)  Copper    tubes.    No.    20,    B.    &    S.  gauge 

('032  in.),  fin.  outside  diameter.    It  is  stated  tlKit 

the  firm  usually  order  this  material  in  lots  of  1 

to  5  tons. 

The  name  and  address  of  the  firm,  and  further 
particulars  as  lo  their  requirements,  may  he 
obtained  by  United  Kingdom  firms  interested  on 
application  to  the  Department  of  Overseas  Trade, 
35.  Old  Queen  Street,  London.  S.W.I.  (Refereme 

D.  O.T.  7631  /E.D./S.C.2.) 

Steam  Wagons. 

A  Canadian  firm,  with  branches  in  Quebec. 
Toronto  and  Winnipeg,  are  anxious  to  obtain  full 
information  in  regard  to  the  different  makes  nf 
steam  wagons  manufactured  in  the  United  King- 
dom. The  firm  have  a  fleet  of  motor  lorries  for  diy 
use,  but  believe  that  for  country  roads  steam 
wagons  would  be  more  serviceable.  The  name  and 
address  of  the  firm  may  be  obtained  by  United 
Kingdom  manufacturers  of  steam  wagons  on  appli- 
cation to  the  Department  of  Overseas  Trade,  35,  Old 
Queen  Street.  Londou,  S.W.  1.  (Reference  D.O.T. 
7662/E.D./S.C.2.) 

Rails. 

A  firm  in  Western  Canada,  who  are  in  a  position 
to  handle  a  limited  quantity  of  rails  of  the  under 
mentioned  sections,  desire  to  be  placed  in  touch 
with  United  Kingdom  manufacturers  :— 

8  lb. ;  12  lb  ;  20  lb. :  30  lb.  and  40  lb.  per  yard. 

The  firm  desire  to  have  quotations  c.i.f.  Edmon 
ton,  Calgary  and  Yancouver,  and  ask  that  manufac- 
turers so  quoting  should  communicate  the  best 
terms  they  are  willing  to  allow  them. 

The  name  and  address  of  the  firm  will  be  com 
niunicated  to  United  Kingdom  manufactureis 
interested  on  application  to  the  De|jartment  of  Ovi  r 
seas  Trade,  35,  Old  Queen  Street,  London,  S.W.I. 
(Reference  D.O.T.  7734/E.D. /S.C.2.) 
Port  Improvements  in  Brazil. 

A  telegram  has  been  received  in  the  Department 
of  Overseas  Trade,  from  the  Commercial  Secretary 
to  His  Majesty's  Legation  at  Rio  de  Janeiro  (Sir. 

E,  Hambloch),  stating  that  £300,000  is  to  Iwi 
e.Kpended  on  port  improvement  at  Sao  Francisco  do 
Sul.  No  details  have  been  received,  but  tlie  Coni- 
nierciai  Secretary  suggests  that  firms  interested: 
should  place  themselves  in  communicatioi)| 
immediately  with  the  authority  in  charge  of  tliej 
work,  whose  address  is  Exmo.-  Scnr.  Director  dt 
Viacas  e  Obras  Publicas  do  Estado  de  Santa  Call  a- 
lina.  Florianopolis,  Brazil.  Sao  Francisco  do  J-uii 
is  situated  in  the  north  of  the  city  of  Santa  Catia 
riiia,  and  is  considered  to  be  the  best  liarbeiiii 
between  Santos  and  the  Piver  Plate.  (Referenci 
5399/F.L./S.C.) 

Metal-working  Machinery  for  Cuba. 

A  company  is  being  formed  in  Cuba  for  the  manu 
factnre  <if  metal  articles,  iiarticularly  tinwaie 
iiollow-ware.  metal  containers,  crown  corks,  am 
similar  articles.  The  site  for  the  facttiry  has  alreadv 
been  bougiit.  and  building  operations  will  com 
ineiice  witliin  the  next  few  montlis. 

The  sum  of  135.000  dols.  has  been  set  aside  ■ 
ihe  purchase  of  the  necessary  machinery,  and  I- 
directors  are  prepared  to  consider  the  purchase  ■ 
plant  from  the  United  Kingdom,  ))rovided  the  prire; 
and  general  efficiency  of  the  iiiacliiiies  are  satis 
faclorv 
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I         lAbttraettd  from  the  Board  of  Trade  Journal  ] 

An  AriRicrLTURAL  Exhibition  is  to  bo  held  in 
(    bkiuadoi-  from  May  26  to  June  9.     The  Director 
uf    Agriculture    particularly    wishes    that  United 
Kingdom  manufacturers  of  agricultural  machinery 
I    and  implements  should  exhibit  their  products  and 
catalogues.     The    Prf^sident    of    the   Republic  ha.-, 
arranged   for  the  exemption   of  all   exhibits  from 
I    Customs  duties,  and  from  tratisportation  charges 
:   both  ways  between  Guayaquil  and  Quito.    The  con^ 
li    djiions  goverrn'ng  tliis  exemption  are  that  only  one 
speciment  of  bulky  inachinei-y,  such  as  tractors, 
.;    harvesting  machines,  etc.,  shall  lie  permitted;  in 
>;    the  case  of  small  implements  and  tools  (plough-;, 
!    spades,  vie.)  the  limit  is  one  dozen  in  each  class. 
!    .Manufacturers     intending    to     participate  should 
'    registei-  their  names  at  the  Department  of  AgricuU 
ture,   Quito,   before   March   31,   stating  :    (1)  The 
article  to  be  exhibited;  (2)  country  of  origin;  (3) 
name  of  exhibitor;  (4)  section  of  programme  uiidei- 
which  registration  should  be  made.    (N.B. — Section 
'    2  comprises  machinei'v  and  implements;  section  3 
I  comprises  agricultural  publications,  catalogues  and 
other  literature   plans,    photographs,    etc.)  The 
'    Department  of  Agriculture  are  prepared  lo  ]iurcha.se 
from  exhibitors,  at  a  special  reduced   inicc  any 
,|   machines  of  large  value,  and  will  also  adveiii---  sm  li 
i(   articles  throughout  Ecuador  with  a  view  to  ;litii 
',!  introduction  to  the  market.     Intending  cxhibitoi-s 
*\    in  this  class  of  machinery  should,  therefoi'e,  express 
^'j  their  intentions  in  this  respect  when  a.pplying  for 
^  registration. 


i  Impouts  of  Aluminium,  Copper  and  Brass  into 
;|  Beitish  India. — The  total  imports  of  aluminium 

into  British  India  during  the  year  1920-21  amounted 
,    to  62,637  cwt.,  valued  at  £876",5^9,  as  compared  with 

23,184  cwt.  and  £253,498  respectively  in  the  previous 
1;  year,  states  11. M.  Senior  Trade  Commissioner  in 

India  and  Ceylon  in  his  recent  Review  of  Conditions 

and  Prospects  of  British  Trade  (H.M.  Stationery 
[.  Office,  price  5s.,  net).  In  1919-20  the  imports  came 
[,  as  to  65  per  cent  (value)  from  the  United  Kingdom, 
I;  22  per  cent  from  Japan  and  10  per  cent  from  the 
[i  United  States.  Detailed  figures  for  1920-21  are  not 
I  yet  available,  but  it  is  expected  that  the  United 
[    Kinedom  has  increased  her  lead  during  the  period. 

ii  There  are  one  or  two  factories  in  India  which  do 
I  a  large  trade  in  working  up  the  imported  sheets  and 
1    circles  into  the  miscellaneous  variety  of  utensils 

and  containers  in  demand  in  India,  and  it  is  satis 
factor-y  to  note  that  the  largest  aluminium  manufac- 
turing firm  in  the  United  Kingdom  are  taking  steps 
to  erect  their  own  works  in  India.    The  following 

,  ta'^le  .shows  the  imports  of  copper  for  the  vear 

i  1920-21 

United. 

'     Description.         Kingdom.  Japan.  France.  Total. 

cwt.       cwt.       cwt.  cwi. 
Unwi-onght    24.5.55     3  ?55       —        27  955 

'  Wrought   118,636     5,303     9,446     2.58  053 

J 

I  with  a  total  irnport  of  all  kinds  of  copper  (excluding 
ore)  of  288  583  cwt.      During  the  past  two  years 
j  there  has  been  a  great  increase  in  the  amount  of 
;  copper  (both   unwought  and   wrought)  imported 
;,  from  the  United  Kingdom,  with  a  corresponding 
L  increase    in    the    impoi-t    from    unspecified  other 
||  ennntries,  which  is  prnVably  accounted  for  by  direct 
[  shipments  from  the  Um'ted  States.    The  impnrf,s  of 
1  brass,  bronze,  and  oimilar  alloys  for  the  year  1990-21 
[  amounted  to  5R1  .=^97  rwt.,  valued  at  f 4. ."^20,038,  as 
compared  with  390  617  cwt.  and  £2,305.413  respec- 
tively for  the  previous  year.     The  pi-incipal  trade 
is  in  the  irnnoit  of  vellow  metal  for  sheathing,  of 
which  the  United  Kingdom  holds  81  per  cent  and 
Janan  5  ner  cent.    As  regards  uuwrought  brass,  the 
Hnited  Kingdom  nractica^v  controls  the  trade,  but 
^  Japanese  competition  is  severely  felt  in  other  sorts. 
|!  The  factory   which   was  commenced    in  Calcutta 
^  during  the  war  to  produce  brass  fittings,  taos. 
I  cocks,    hvdraTits,    etc..    has    not   met    with  great 
sneceiss,  and  this  would  not  appear  to  be  a  type  of 
industry  which  oould  normally  meet  overseas  com- 
|!  petition. 


LOCOMOT'VE      EWiTNES      AND      CaTTLE  PlATFOHM 

j  Waoons.— T^e    Cnmmercial    Secretary    to  H.M. 

I  Embassy  at  Rio  de  Janeiro  telegraphs  that  the  Soro- 
coba^a  Railway  Co.  invite  tenders  for  the  supnly 

[  of  10  locomotive  engines.  M'kado  type.  -  and  500 

t  catt.le  platform  wagons.  Prices  should  be  Quoted 
c.i  f.  Santos,  and  it  is  understood  that  preference 
w'll  he  given  to  firms  guaranteeing  early  delivery, 
although  price^!  shouM  bo  higher.  Tenders  muot  be 
submitted  by  March  7.  1922.  No  further  particulai-s 
are  at  present  available,  but  United  Kingdom  firms 


intcie.sted  may  desire  lo  instruct  their  representa- 
tives in  Brazil  to  follow  up  the  matter,  and  in  this 
(Xmnecl  ion  enquiries  should  be  addressed  to  Exra" 
Snr.  Inspector  Ueral,  Inspectoria  Federal  das 
Estradas,  Praoa  Maua  10,  Rio  de  Janeiro.  An 
announcement  with  regard  to  thia  contract  ha.s 
appeared  in  the  Diarlo  OAcial,  and  a  copy  of  this 
jiublication  is  coming  forward  by  mail,  and  will  be 
available  for  inspection  by  United  Kingdom  firms 
Interested  upon  its  receipt.  (Reference  D.O.T. 
5415/F.L./S.C.A.) 


E.\AMiNATiON  OB'  Enciineers. — Tiie  Buard  of  Trade 
liave  issued  a  new  edition  of  the  Regulations  relat- 
ing to  tho  Examination  of  Engineers  in  the 
.Merchantile  JIarine.  The  regulations  have  been 
recast  to  a  considerable  extent,  and  the  syllabus 
(]f  examination  for  certificates  of  the  various  grades 
has  been  brought  up  to  date.  Tlie  most  impoitanl 
changes  are  in  the  qualifications  requu-ed  of  appli- 
cants for  motor  certificates,  that  is,  certificates  tor 
engineers  of  vessels  propelled  by  internal-combustion 
engines.  These  changes  are  intended  to  make  it 
less  difficult  for  competent  men  to  obtain  motor 
certificates,  but  they  do  not  involve  any  reduction 
in  the  standard  of  knowledge  and  abi.ity  required. 
.V  complete  j-et  of  specimen  examination  papers  is 
L;iveri  in  an  appendix  to  the  regulations.  Copies 
mI'  I  hi-  regulations  may  be  purchased  through  any 
iMMikseller  or  direct  from  H.M.  Stationery  Office, 
IJiicc  9d.,  net. 


I'lBLic  Works  in  Batavia, — The  Commercial 
Secretary  at  Batavia  has  notified  the  Department  of 
t)yerseas  Trade  by  cable  that  the  Public  Works 
Department  has  officially  announced  that  all  work 
temporari.y  suspended  for  reasons  of  economy  is 
to  be  resumed  immediately.  The  resumption  of  this 
w(jrk  foreshadows  a  considerable  demand  for  con 
struetional  material  and  engineering  acces.-?ories,  and 
while  no  official  authority  has  been  given  for  start- 
ing on  new  works  planned,  it  wouid  appear  that 
there  may  be  important  openings  for  United  King- 
diiiii  firms  interested  in  the  above  market  and 
products.  It  should  be  noted  that  in  the  case  of 
contracts  for  material  for  public  works,  dredging 
|)lant,  cables,  constructional  iron  and  steel  and  the 
like,  United  Kingdopi  firms  may  lodge  tendei-s  with 
the  Colonial  Office  at  The  Hague  without  the  neces 
.•iity  for  local  representation  in  Holland. 


CONTRACTS  AND  TENDERS. 

Victorian  Electricity  Commission  :  Tenders 
Invited  for  Cables. — The  Victorian  Electricity 
Commissioners  invite  tenders,  closing  April  29,  for 
31  miles  of  15  square  inch  three-core  power  cable, 
and  20  miles  of  "007  pilot  cable  with  accessories 
snitalile  for  a  22,000  volt  circuit. —Reuter. 


Electrical  Equipment  for  South  Africa. — 
Tendei-s  are  invited  for  two  500-k.w.  rotary  con- 
verter automatic  sub-station  equipments  for  the 
Durban  Corporation,  Electrical  Department,  tenders 
for  which  will  be  received  in  the  Town  Clerk's 
office  up  till  11  a.m.  on  Wednesday,  Apiil  12,  1922. 
It  is  .stated  in  the  specification  that  alternative 
tenders  for  mercury  arc  rectifiers  may  be  submitted 
instead  of  rotary  converters,  the  switchgear  to  be 
completely  automatic  and  suitable  for  their  proper 
operation  and  control.  Specifications  of  the  material 
required  may  be  seen  at  the  Overseas  Department 
on  application  to  Mr.  HoUoway  in  Room  49.  A 
copy  is  also  available  for  loan  to  firms  in  the  pro- 
vinces, in  order  of  application,  who  are  unable  to 
inspect  t he  documents  in  London.    (6274/E.D. /S.C. ) 


Diesel  Sets  for  Monte  Video.^ — The  State  Electric 
Power  House,  Monte  Video,  are  calling  for  tenders, 
which  will  be  opened  at  the  ofl^ioes  of  the  Board 
at  11  a.m.  on  March  21,  for  a  Diesel  set  comprising 
a  four-stroke  Diesel  engine  directly  coupled  to  a 
D.C.  generator  of  125  kw.  for  a  three-wire  system 
at  2  by  235  volts.  Local  representation  is  essen- 
tial, and  a  deposit  of  200  Uruguayan  gold  pesos 
(about  £40")  is  required.  (The  department  will  bo 
pleased  to  suggest  names  of  suitable  agents  to 
interested  British  firms  not  already  represented  in 
Uruguay.)  A  copy  of  the  specification  and  condi- 
tions of  tender  (in  Spanish)  can  be  consulted  '  n 
application  to  the  Department  of  Overseas  Trade 
(Room  49),  while  a  further  copy  is  also  available 
for  loan,  in  order  of  application,  to  firms  in  the 
provinces  who  are  unable  to  send  a  representative 
to  the  department.    (Reference  5358 /F.L.) 


BoRLNc;  Machine. — Tho  Victorian  Ra,ilway  Com- 
missioners invite  t«ndeis  for  the  supply  and 
delivery  of  : — 

.  One  double  spindle  boring  machine,  including 
tools,  gears,  and  accessories,  for  Newport  work- 
shops.  Contract  No.  34915. 

Sealed  tenders,  on  the  proper  forms  and  accom- 
panied by  a  preliminary  deposit  of  ^  per  cent  of  the 
total  amount  of  the  tender,  will  be  received  by  the 
Chief  Storekeeper,  the  Victorian  Government  Rail- 
ways, Melbourne,  up  to  March  29,  1922. 

Local  representation  is  essential.  Specifications, 
conditions,  and  tender  forms  relating  to  this  con- 
tiact  have  been  received  from  H.M.  iSenior  Trade 
Ccjiumissioner  at  Melbourne,  and  mav  be  consulted 
by  United  Kingdom  firms  interested  on  application 
to  the  Department  of  Overseas  Trade  (Room  50a), 
35,  Old  Queen  Street.  London,  S.W.I.  One  set  of 
the  documents  is  available  for  loan  to  firms  in  the 
provinces  unable  to  arrange  for  their  inspection  in 
London.     (Reference  D.O.T.  7838/E.D.) 

Lancashire  Boilers. — The  East  Indian  Railway 
Co.  invite  tenders  for  the  supply  and  delivery  of 
Lancashire  boilers  as  per  specification  to  bo  seen  at 
the  company's  oflices.  Tenders  should  be  marked 
■'  Tenders  for  Boilers  "  and  addressed  to  the  Secre- 
tary of  the  Company,  29-30,  Nicholas  Lane,  London, 
E.C.4,  not  later  than  11  a.m.,  Wednesday,  February 
15.  1922.  The  company  reserves  to  itse'f  the  right 
to  divide  the  order,  also  to  decline  any  tender 
without  a-i^signing  a  reason,  and  does  not  bind  itself 
to  accept  the  lowest  or  any  tender.  For  each  speci- 
fication a  fee  of  £1  (non-retuinable)  is  charged. 
(Reference  D.O.T.  .3643/T.G.) 


Rails  for  Denmark. — The  Kjellerup  Silkeborg 
Railway  is  inviting  tenders,  to  be  presented  by 
February  20,  for  about  1,400  tons  of  rails  in  various 
lengths  from  2^  to  12  metres,  weighing  2,439 
grammes  per  metre,  250  tons  of  bolts,  fishplates, 
etc.,  and  22  sets  of  tongues  and  switches.  Drawings 
and  details  are  following  by  post,  and  these,  on  their 
receipt  here,  will  be  available  for  your  inspection 
on  application  to  Mr.  Dempster,  of  the  Engineering 
Section  Ovei-seas  Department,  Board  of  Trade 
(Room  50a).    (Reference  5006 /F.R. /S.C.) 


Rolling  Stock  Accessories  for  Siam. — A 
despatch  has  been  received  from  the  Acting  British 
Consul-Geneial  at  Bangkok  transmitting  a  copy 
of  the  drawings,  specifications,  general  conditions 
and  tender  form  connected  with  a  ca.'l  for  tenders 
by  the  Royal  Siamese  State  Railway  Depai-tment  foi- 
goods  rolling  stock  accessories,  including  the 
follow-ing  :  Axle  boxes,  bearing  springs,  spring 
hanger  brackets,  wagon  buffers,  safety  ciiains,  axle 
guards,  etc.  Tenders  are  to  be  presented  by  2  p.m. 
on  April  10,  and  addressed  as  folows  :  The  Com- 
missioner-General, Siam  State  Railways,  Bangkok, 
Siam.  Tenders  should  be  endorsed  "  'Tender  for  the 
Supply  of  Accessories  for  Goods  Rolling  Stock, 
B.E.  24C4."  It  is  understood  that  copies  of  these 
documents  may  be  purchased  at  a  cost  of  £2  per 
set  from  Messrs.  Sandherg,  the  consulting  engineers 
of  the  Royal  Siamese  State  Railway  Department, 
at  40,  Grosvenor  Gardens,  London,  S.W.I.  The 
copy  received  in  the  Overseas  Department  may  be 
examined  on  application  to  Mr.  Dempster,  of  the 
Engineering  Section  (Room  50a),  until  February  17. 
after  which  date  it  will  be  forwarded  in  rotat'on 
to  firms  in  the  provinces.  (Reference  6757/F.E.  / 
S.C.) 


Tenders  Invited  for  Suspension  Bridges  for 
the  Argentine. — Tenders  are  invited,' before  June 
19,  for  the  supply  and  erection  of  suspension  bridges 
at  Bueinos  Aires.  The  Commercial  Secretary  is  send- 
ing by  post  the  specifications,  which  will  probably 
be  in  Spanish,  and  these  w-ill  be  available  for  United 
Kingdom  firms  who  apply  to  the  Department  of 
Overseas  Trade  (Room  50a),  35,  Old  Queen  Street, 
Westminster,  London,  S.W.I,  about  February  27. 
(Reference  5402/F.L./P.N.) 


Supplies  for  Victorian  Railway  Department.— 
Among  tenders  notified  by  the  Railways  Depart- 
ment in  Victoria  is  one  closing  on  April  5,  19B2, 
for  the  supply  of  a  planing  machine  (with  all  me 
iiecessaiy  tools  and  accessories),  10  ft.  by  3  ft.  by 
3  ft.,  complete  with  self-contained  countershaft, 
variable  cutting  speeds,  with  two  tool  boxes  on 
cross  slide  and  one  tool  box  on  control  side. 
Tenders,  closing  on  February  22,  are  invited  for  the 
supply  of  100  tons  of  grey  cotton  waste  and  two 
tons  of  white  cotton  waste. — Renter. 
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THE  MARKETS. 


BASIS  METAL  PRICES. 
COPPER. 

S.D.  tubes   14id. 

Braeed  tubes   lijd. 

Wire   lid. 

BRASS. 

Y  M.  rods   6Sd. 

Do.  4  X  4  Sqs   8|d. 

Do.  4  X  3  Shts   8|d. 

S.D.  tubes   12id. 

Braeed  tubes   15d. 

Rods   llfd. 

Shts.  to  10  w.g   lOfd. 

Wire    lOgd. 

Rolled  Metal..   lOid. 

PHOSPHOR  BRONZE. 

s.  d. 

Strip   1    4 J-  per  lb.  basis. 

Sheet    1    5  „ 

Wire   1    3^  „ 

Rods    1    4  „ 

Tubes   1    7i  „ 

Castings    ,   1    2      „  „ 

Delivery  3  cwt.  free  to  any  town. 
Ten  per  cent  phosphor  copper,  £40  above  price  of  B.S. 
Fifteen  per  cent  phosphor  copper,  £50  above  price 
of  B.S. 

Phosphor  tin  (5  per  cent),  £30  above   price  of 
English  ingots. 
— Charles  Clifford  &  Son  Ltd.,  Birmingham. 

February  6th,  1922. 


EXTRUDED  BRASS  ROD  PRICES. 

February  6th,  1922. 
McKechnie  Bros.   Ltd.,   Rotton    Park    Sireet,  Bir- 
mingham, state  that  the  basis  price  to  date  for  Braes 
Rods  is  6^d.  per  pound.    Prices  for  Special  Alloys  m 
Kods  and  Ingots  will  be  quot^l  on  application. 


February  6th,  1922. 
A.  JosBPH  intimates  under  to  day's  date  that  he  is 
a  buyer  of    Non-ferrous  Scrap  Metals  at  the  under- 
mentioned approximate  prices  per  ton : — 

@  per  ton. 

New  aluminium  cuttings  £55    0  0 

General  cnUected  scrap  brass   26    0  0 

Clean  copper   50    0  0 

Bi  aziery  copper    40    0  0 

Gun  met  al    36    0  0 

Old  lead,  less  usual  draft   17    0  0 

(All    metal    carted    free  in 
London  area.) 

Tealead   15    0  0 

Old  zinc   13    0  0 

Hollow  pewter   115    0  0 

Shaped  black  pewter    65    0  0 

and  can  supply  solder  as  follows: — 

@  per  ton. 

Plumbers',  in  bar  or  strip  form         £72  10  0 

Tinmatis'    92  10  0 

Blowpipe    102  10  0 

All  prices  based  on  day  of  delivery  of  the  metal 
unless  otherwise  arianged. 


MARKET  REPORTS. 

SYDNEY  HARDWARE  MARKET. 

The  Sydney  hardwood  maiket  is  irregular  and 
concessions  are  obtainable.  Black  hoop  iron  has 
dropped  £10.  The  following  are  the  latest  quota- 
tions : — 

Fencing  wire  : —  Pev  ton. 

Australian  black,  No.  8  gauge   £22  15  0 

Australian  black,  No.  10  gauge    23  15  0 

American  galvanised,  No.  8  gauge    2(j    0  0 

American  galvanised.  No.  10  gauge  ...    29    0  0 

Barbed  wire  :—  Per  ton. 

Australian  galvamsed,  12^  gauge  ...  £42  0  0 
American  galvamsed,  12  gauge    37    0  0 

Galvanised  iron  :—  Per  ton. 

English  corrugated,  26  gauge   £39    0  0 

English  plain,  26  gauge    39  10  0 

Per  mile. 

Rabbit  proof  netting   £70    5  0 

'  •  Per  ton. 

Sheet  lead,  in  full  rolls   £39   0  0 

Bar  iron    24  10  0 

Shoeing  steel    25  10  0 

Steel  plates    28    0  0 

Steel  .sheets    34    0  0 

Tinplates,  British,  per  double  box    3   2  6 

'  — Reuter. 


NEW  YORK  METAL  MARKET. 

The  latest  quotations  on  the  metal  market  are  : — 

Dels,  per  ton. 

Iron,  No.  2  American  Northern  foundry,  18.50  to  19 

Cents  per  lb. 

Tin.  spot   31.87i 

Zinc,  East  St.  Louis    4.52J 

Copper,  electrolytic,  spot    13|  to  14 

Copper,  electrolytic,  futures    13|  to  14 

— Reuter. 


NOTICES  OF  MEETINGS. 


SWEDISH  IRON  MARKET. 

The  followiiug  are  the  Swedi.^h  Ironworks  Associa- 
tion's   normal    quotations    fur    Swedish    iron  per 
British  ton  f.o.b.  port  of  shipment',  net  30  days  at 
the  rate  of  Kr.  16.91  to  the  pound  sterling  : — 
E-xport  pig  iron  (maximum  percentage  of 

sulphur  0-015,  of  phosphorus  0-025)  ...  £8  14  0 
Billets,  single  welded,   over  0-45  carbon    19  11  0 

Rolled  wire,  over  0'45  carbon    22  11  0 

Rolled  Martin  iron,  soft,  basis  price    13  10  0 

Rolled  Lancashire  iron,  basis  price    18  19  0 

—Reuter. 


BRUSSELS  IRON  AND  STEEL  MARKET. 

Orders  on  the  Belgian  iron  and  steel  market  are 
slackening  and  prices,  in  consequence,  are  weak. 
Sheets,  some  section  irons  and  half-manufactured 
goods  are  in  greater  demand,  but  steel  shows 
greater  weakness.  The  following  are  among  the 
latest  quotations  : — 

Francs. 

Commercial  bars    425 

Belgian  foundry  pig  iron,  No.  1   285 

Belgian  foundiy  pig  iron,  No.  2    270 

Belgian  foundry  pig  iron.  No.  3    265 

Sheets,  ordinary   510-950 

Sheets,  polished    1,350 

Rails    450 

— Reuter. 


THE  LONDON  IRON  AND  STEEL  EXCHANGE. 

There  was  a  fair  attendance  at  the  .weekly. •^Meet^. 
ing  of  the  London  Iron  and  Steel  Exchange  on 
Tuesday,  but  business  conditions  have  again  become 
somewhat  quieter.  The  iron  and  steel  trades,  how- 
ever, are  accustomed  -  to  these  fluctuations  in 
demand  which  usually  accompany  even  a  moderate 
revival  in  business  like  that  which  has  been 
experienced  recently.  The  improvement  in  the 
request  for  pig  iron  has  become  increasingly 
apparent  lately,  and  the  sale  of  2,000  tons  to  Ger- 
many is  an  incident  that  marks  the  resumption  of 
an  export  trade  in  this  basic  article.  Home  users, 
however,  are  not  active  buyers,  principally  because 
the  foundry  and  engineering  trades  have  still  only 
a  poor  outlet  for  their  products.  The  market  for 
semi-finished  materials  has  also  been  quiet  during 
the  past  week";  but  it  is  reported  that  manufacturers 
continue  to  produce  fair  quantities  which,  however, 
they  are  using  in  the  production  of  finished 
materials,  so  that  less  material  has  come  forward 
for  sale  upon  the  open  market.  The  demand  from 
the  Continent  for  this  class  of  material  is  still  brisk, 
but  so  far  the  •volume  of  actual  business  that  has 
fo'Iowed  the  enquiry  has  not  been  large,  owing  to 
the  reluctance  of  Continental  buyers  to  pay  the 
figures  demanded.  In  the  finished  material  depart- 
ment one  or  two  interesting  developments  have 
occurred  recently.  The  English  and  Scotch  makers 
who,  following  the  withdrawal  of  the  arrangement 
regarding  prices  and  selling  territories  in  the  home 
trade,  had  indulged  in  keen  competition  in  Scot- 
land last  week  resuscitated  the  old  agreement,  and 
have  ceased  undercutting  each  other.  This  has  lent 
a  certain  amount  of  stability  to  the  market,  as 
whilst  prices  have  not  advanced  over  the  officially 
recognised  figures  the  lower  range  of  prices  that 
occasioned  unsettled  trading  conditions  have  dis- 
appeared. The  sudden  opening  of  a  market  for 
slicets  in  Belgium  is  rather  surprising,  and  is  due 
to  the  disorganisation  of  the  industry  in  that 
country.  The  difficulty  of  obtaining  semi-finished 
material  from  which  to  produce  steel  sheets  and 
the  low  output  of  the  mi'Is  has  brought  about  a 
temp.orary  state  of  affairs  in  which  the  British 
manufacturer  is  able  to  export  his  products  to 
Belgium  at  a  price  below  that  asked  by  the  domestic 
pi'oducer.  In  the  nature  of  thing's,  it  cannot  be  a 
nermanent  market:  but,  for  the  time  being,  it  has 
brought  some  very  welcome  business  to  the  British 
makers. 


MINING  INSTITUTE  OF  SCOTLAND. 

Glasgow  :  A  general  meeting  of  the  above  insti- 
tute will  be  held  on  Saturday,  February  11,  in  the 
Heriot  Watt  College,  to  commence  at  3  p.m.  The 
principal  business  will  be  the  eilection  of  new  mem- 
ijers  and  the  nomination  of  officers  for  1922-23 
session. 


INSTITUTE  OF  TRANSPORT. 
Third  Session,  1S21-22. 

The  fourth  ordinary  meeting  of  the  current  session 
will  be  held  at  the  Institution  of  Civil  Engineers, 
Cireat  George  Street,  Westminster,  S.W.I,  at 
5-30  p.m.,  on  Monday,  February  13,  1922,  when  a 
paper  will  be  read  on  "The  Development  of  Com- 
mercial Airways,"  by  Sir  Henry  White-Smith, 
C.B.E.  (member). 

On  Friday,  February  17,  1922,  at  5  p.m.,  at  the 
Royal  Society  of  Arts,  John  Street,  Adelphi,  W.C., 
Colonel  J.  A.  Saner  (member)  will  deliver  a  lecture 
entitled  "  British  and  Foreign  Canals  and  Water- 
ways Compared." 


INSTITUTION  OF  ELECTRICAL  ENGINEERS. 

Newcastle  :  A  meeting  will  be  held  at  the 
Armsti'ong  College,  Newcastle-on-Tyne,  on  February 
13,  at  7-15  p.m.,  when  a  paper  on  "Publicity  and 
Electrical  Development "  (written  by  Mr.  J.  W. 
Beauchamp)  will  be  read  by  Mr.  G.  Fowler. 

Glasgow  :  Meeting  will  be  held  at  207,  Bath 
Street,  on  Februai-y  14,  to  commence  at  7-30  p.m. 
^lajor  J.  Erskine  Murray,  R.A.F.,  will  lecture  on 
"  The  Uses  of  Wireless,  Past  and  Future." 

Loughborough  -.  An  informal  discussion  on 
"Mercury-Arc  Rectifiei'S "  will  take  place  at  The 
College,  on  February  14,  to  commence  at  6-45  p.m. 

SHEFFiELn  :  A  meeting  will  be  held  on  February 
15,  at  the  Royai  Victoria  Hotel,  Sheffield,  to  com- 
mence at  7-30  p.m.  The  subject  has  not  been 
announced. 

London  :  A  meeting  will  be  held  at  the  Institu- 
tion, Savoy  Place,  Victoria  Embankment,  W.C.2,  on 
February  16,  at  6-30  p.m.  Mr.  F.  P.  Whitaker 
will  speak  on  "  Rotary  Converters,  with  special 
reference  to  Railway  Electrification." 

Liverpool  :  A  meeting  will  be  held  on  February 
20,  in  the  University,  to  commence  at  7  p.m.  Dr. 
S  S.  Richardson  will  lecture  on  "  An  Oscillograph 
Investigation  of  the  Gulstad  Relay." 

London  :  The  annual  dinner  and  reunion  in  con- 
nection with  the  Institution  of  Electrical  Engrineers 
will  be  he.M  at  the  Hotel  Cecil.  Strand,  W.C.,  on 
Febrnary  21,  1922.  under  the  presidency  of  Mr.  J. 
S.  Highfield,  supported  by  the  council.  An  early 
application  for  tickets  is  requested,  and  they  may 
be  obtained  from  the  secretary  at  the  price  of 
13s.  6d.  each. 


THE    INSTITUTION   OF  AUTOMOBILE 
ENGINEERS. 

Among  the  forthcoming  meetings  of  the  Institu- 
tion of  Automobile  Engineers  the  following  should 
be  noted  : — 

Birmingham  :  Tuesday,  Febinary  21.  Ordinary 
general  meeting  at  the  Chamber  of  Commerce,  New 
Street,  Birmingham,  at  7  p.m.  Dr.  W.  R.  Ormandy 
and  Mr.  E.  C.  Craven  will  read  a  paper,  entitled 
"  The  Phvsical  Properties  of  Motor  Fue's — 
a  Discussion  of  their  Bearing  on  the  Motor 
Industry." 

Coventry  :  Thursday,  February  23.  Ordinary 
ffeneral  meeting  at  the  Masonic  Hall,  Coventry,  at 
7-45  p.m.  Mr.  E.  L.  Bass  wiil  read  a  paper, 
entitled  "  Engine  Lubrication." 

London  :  Tuesday,  February  28.  Informal  meet 
ing  at  the  Institution  of  Mechanical  Ens-ineers, 
Storey's  Gate,  St.  James's  Park,  London.  S.W.I,  at 
7-30  p.m.,  when  various  recording  instruments 
used  on  motor  cars  will  be  demonstrated  and  dis 
cussed. 

Invitations  to  attend  any  of  these  meetings  may 
be  obtained  on  application  to  the  Secretary,  Insti- 
tution of  .Automobile  Engineers,  28,  Victoria  Street, 
Lundon,  S.W.I. 


Chinese  iRjiinATioN  Project. — A  new  irrigation 
conmany  has  recet't'v  been  organised  at  Foochow 
with  a  capital  of  300,000  do's.,  sub«cri'^fH  by  local 
nirrcliai'ts.  It  is  pi-ono*ed  to  irrisrate  3  000  mow  of 
land,  a.t  a  yearlv  charge-  of  6  dols.  per  mow.  Thi' 
machinery  requli-ed  for  the  project  has  already  be*"') 
purchased  in  .America, 
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ABSTRACTS. 


Mechanical  "Refrigeration.  By  E.  W. 
Dibley.  {The  Ccvimonwealth  Engi- 
neer, December  1,  1921.) 
In  deteiiniuing-  the  power  reqiiireiiients 
of  a  refrio'erating-  machine  it  is  necessary 
to  flg'ure  on  the  maximum  load  which  will 
occur  dnriuo-  the  summer  months  when 
the  condensing  pi'essure  is  hig-hest  owing 
to  increased  temperature  of  the  cooling 
water.  The  condensing  pressure  in  sum- 
mer will  seldom  be  less  than  185  lb.  gauge, 
.md  is,  perhaps,  more  frequently  nearer  the 
'200  lb.  mark,  while  in  some  plants  it  ex- 
ceeds 2001b.  The  suction  pressuie  will 
lalso  vaiT  according  to  the  nature  of  the 
work  to  bei  performed.  For  small  machines 
up  to  10  tons  refrigerating  capacity,  an 
allowance  of  2\  b.h.p.  for  each  rated  com- 
,nercial  ton  of  refrigeration  is  recommended 
;where  the  condensing  pressure  does  not 
,exceed  20O  lb.  gauge.  This  provides  for 
Iriving  by  belt  from  a  countershaft,  and 
is-  equivalent  to  approximately  3,170  cubic 
'inch  and  3,400  cubic  inch  compressor  dis- 
'placement  per  minute  for  single-acting  and 
■  iouble-acting  machines  respectively. 

In  the  case  of  larger  plants  the  power 
[requirements  must  be  carefully  calculated 
Uo  meet  the  conditions  under  which  the 
: machine  is  required  to  operate.  Given  the' 
•refrigerator  and  condensing  temperatures 
i'and  corresponding-  pressiires  the  compres- 
l-ior  horse  power  may  be  found  by  reference 
fto  the  veiT  comprehensive  data  in  tabular 
iform  bv  Mr.  John  E.  Starr,  of  New  York, 
iippearing  in  the  June,  1931,  number  of 
l/ce  and  Refrigeration .  In  using  these 
iiahles,  it  sliould  be  borne  in  mind  that  the- 
'£Ll.S.A.  2,0001b.  ton  has  been  •  used 
L  hroughout,  making  one  ton  of  refrigera- 
pon  equal  to  288  OflO  B.Th  .T^'s.  Theneces. 
pary  corrections  for  the  British  2.240  lb. 
r  on  may,  however,  readily  be  applied. 
I  For  engine  indicated  horse  power  of 
Ijlirect  connected  steam-driven  machines, 
jidd  17  per  cent  to  the  comoressor  horse 
L'Owev  uo  to  20  tons  refrigerating'  capacity, 
md  15  per  cent  for  larg-er  machines. 

s 

ifTMREii      Stacking     by  Machinery. 
't      (Machine  Woodvorher,  January  17, 
1922.) 

Timber  stacking  machines  are  being  used 
xtensivelv  in  America,  and  there  is  a  larffC' 
i/ield  for  their  successful  application  in  this 
I'ountry.  In  this  article  particulars  are 
1^ riven,  with  drawings  accompanying,  of  a 
rnac^iine  now  being  built  bv  the  f-rnrt- 
1  herrie  En<rineering  &  Forge  Co.,  50,  Wel- 
lington Street,  Glasgow. 

The  stacker  consists  of  an  elevator,  of 
, Sufficient  height  tO'  reach  slightly  above 
I  he  top    of    the   highest    pile  required, 
jnounted  on  a  truck  and  driven  bv  a  self- 
i  ontained  paraflRn  engine.      The  elevator 
I  hains  are  fitted  with  snecial  attnchments, 
j<iounted  in  pairs,  for  lifting  and  lowerins' 
!/he  timber  to  be  stacked.    At  each  end  of 
he  truck,  vertical  cruciform  guide  bars 
^arrv  unloadins"  arms  which  are  adiiist- 
■hle  to  the  vai-ying  heights  of  the  piles  bv 
neans  of  a  crank  and  chain  di'ive.  The 


crank  is  so  located  tliat  it  can  be  operated 
safely  from  the  ground  when  the  main 
chains  are  running-.  An  automatic  load- 
ing device  is  mounted  to  the  base  of  the 
main  frame. 

In  operation,  timber  is  dropped  on  the 
loader,  which  automatically  places  it 
between  a  pair  of  the  lifting  and  lower- 
ing attachments.  The  timber  is  then 
carried  to  the  top  of  the  machine  and,  as 
it  passes  the  top  centre,  slides  from  the 
lifting  to  the  h)wering-  attachments.  It 
travels  down  until  it  reaches  the  unload- 
ing arms,  which  auomatically  lift  the 
timber  from  the  lowering  attachments  and 
place  it  on  top  of  the  pile. 

Two  men  are  required,  one  to  d\nnp  the 
timber  on  to  the  loader,  and  the  other  to 
straig-hten  up  the  top  of  the  pile  and 
arrange  the  necessary  "over-lap"  as  the 
timber  is  delivered  to  him.  The  only 
limit  to  the  speed  of  stacking  is  the 
capacity  of  the  man  on  top  of  the  pile  to 
keep  pace  with  the  machine. 


Modern  Railway  Bridge  Construction. 
Steel  Struct nres,  October,  1921.) 

Two  recent  and  interesting  examples  of 
modern  railway  bridge  ronstruction  are  a 
bridge  over  the  Iliver  Avon,  near  Chiji- 
penhain,  canying  a  branch  of  the  Gieat 
Western  Railway,  and  a  bridge  cariying 
another  branch  of  the  Great  Western 
Railway  at  -Heiefoidv  Barton, 

Dealing  first  with  the  Chippenham 
Bridae,  after  caieful  consideration  it  wa> 
decided  to  build  a  two'-span  bridge  with 
a  brick  pier  in  line  with  tbe  camn  sheath- 
ing of  the  left  bank  of  the  river.  The  width 
of  the  new  bridg-e  was  determined  by  the 
scheme  adopted  for  its  erection,  this  in- 
volving the  placing  of  the  two  main  s'ir- 
ders  in  their  permanent  positions  before 
aiiy  vital  portions  of  the  old  work  had 
been  remor\-ed. 

Each  main  girder  measures  17")  ft. 
10  in.  between  the  centres  of  the  old  bear- 
ings, the  jiier  dividini-  this  distance  into> 
two  spans  of  10  ft.  8  in.  and  71ft.  2  in. 
respectively.  It  was  decided  to  design 
each  girder  as  a  continuous  braced  beam, 
and  in  order  to  reduce  the  amount  of 
rivetting  on  the  e round,  the  structural 
engineers  responsible  for  the  building  of 
the  g-iiders  were  aslced  to'  give  deliveiA" 
in  two  pieces,  which  would  be  deposited 
in  place  by  means  O'f  cranes  elected  on  the 
old  bridg-e. 

The  second  bridge  replaces  an  old  struc- 
ture that  carried  the  oiis'inal  Heiefovd- 
Aberoavenny  and  Newport  ijassenger  line 
of  the  Great  Western  Svstem  over  the 
River  Wve  at  Hereford,  Barton. 


The  Future  of  Canm.s  Under  Trusts. 
Canalx  amd  Wafer  n  ay x  .Journal. 
January,  1922.) 

Short  of  voluntary  combination,  there 
is  no  means  O'f  bring-iiig-  rail  and  canal 
transoort  into  close,  non-competitive 
association  but  by  some  such  scheme  as 
that  advoicated  bv  Mr.  Chamberlain's 
Committee,    In  other  words,  canals  must 


pass  frorir  railways  and  other  owners  to  a 
Canal  Trust,  and  all  classes  of  canal 
owners  must  share  irr  the  benefits — 
financial  and  otherwise — derivable  from  a 
public  trust  created  by  statute  and  possess- 
ing statutory  powers.  If  roads  can  be 
brought  into  the  sphere  of  such  a  trust 
so  much  the  better.  Birt  if  canals  are  to 
perfornr  theii  proper  function  in  a 
national  transport  scheme,  and  if  they  are 
to  act  srrccessfirlly  as  a  iratrrral  adjunct  to 
the  railway  system,  their  all  canals  nrust 
be  treated  alike  and  froni  a  common 
basis.  Those  water•^vays  which  are  of  no 
use  at  all  must  go  the  way  of  all  useless 
things,  but  all  waterways  of  proved  value 
should  share  in  the  plan  of  improvement 
offered  by  the  creation  of  a  Public  Canal 
Trust. 


REVIEWS. 


Mathematics  for  Engineers,  Par-t  I. 
By  W.  N.  Rose,  B.Sc.  London: 
Chapman,  Hall  Ltd.,  II,  Henrietta 
Street,  London,  W.C.2.  10s.  6d. 
net. 

This  book,  which  was  first  published  in 
1918,  has  now  reached  a  third  edition. 
In  a  note  the  author  states  that  the  need 
foi-  the  inclusion  of  soirre  explanation  of 
the  detenninairt  irrode  of  expression  em- 
ployed irr  treatise  on  aerodyrramics  has 
beerr  recognised,  and  this  accounts  for  the 
addition  of  a  sectioar  dealirrg  with  deter- 
minants. This  is  a  really  valuable  book 
for  engineer-s,  and  all  of  the  examples 
given  have  a  pi-actical  bearirrg.  In  Part  I. 
there  are  12  chapters,  and  appended  are 
tables  of  logarithms,  signs,  etc.  An  ele- 
mentan-  kirowledge  of  the  subject  is 
assumed  by  the  author,  and  the  stirdent  is 
led  fronr  simple  equations  to'  surds 
mensuration,  graphs,  trigwiorrretry,  and 
the  plotting  of  difficult  cur-ve  equations. 

The  Ventilation  of  Electrical 
Machines.  Bv  R.  Robei-ts,  The 
Association  of  Eng-ineering  and  Ship- 
buildirrg  Draughtsmen,  96,  St. 
George's  Square,  Loirdon,  S.W.I. 

This  is  a  report  of  a  lectrrre,  and  deals 
with  the  cooling  of  electrical  machirrery  hy 
the  ciiculation  of  air. 


The  Journal  of  thei  Concrete  Institute. 

The  January  rrunrber  contains  the  presi- 
dential address  of  Mr.  E.  Fiander  Etchells, 
which  is  very  interesting  and  contains 
much  useful  technical  information  on  con- 
cr-ete  work. 


Fuel  in  Science  and  Practice. 

This  is  the  name  of  a  rrew  rrronthly 
jouriral  whirh  is  published  bv  the  Colliery 
Guardian  Co.  Ltd.  The  first  number  is 
very  good  indeed.  In  addition  to  a  fore'- 
woi'd  by  Sir  G,  Beilby.  there  ar-e  ai-ticles.. 
"  Producer  Gas  from  Pulverised  FU"1." 
"Coal  and  its  Cavb-nisation."  "The 
Study  of  Mineral  Matter  in  Cbal,"  and 
"  Resins  in  Bitunrinous  Coal," 
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ROAD. 


The  Future  of  Petrol  Motors. 

From  time  to  time  one  is  forced  to 
enquire  if  it  is  g'ood  policy  to  continue  the 
production  of  a  power  unit  that  depends 
upon  the  importation  of  suitable  fuel.  In 
the  case  of  steam  wagons  the  situation  is 
different,  hut  the  interual-conibustion- 
engined  lo]r\-  jn^^^'Jif  ^  l^robleni  that 
must  of  necessity  trive  manufactureis 
occasional  moments  of  disquiet.  What  is 
to  be  the  future  of  the  jietrol  motor?  In 
England  its  production  goes  on  apace, 
whilst  the  supply  of  jietrol  continues  to  be 
controlled  by  the  same  swell  group,  mostly 
of  foreign  origin,  that  we  have  known  for 
years.  Such  a  situation  is  far  from  satis- 
factory, far  from  safe  and  highly 
undesirable  in  the  national  interests.  The 
alternative,  if  it  is  an  alternative,  w^ould 
appear  to  be  in  tlie  development  of  the 
ftattei-v-driven  wagon  and  the  provision 
of  suitable  charging  facilities  in  every 
district.  The  great  feature  of  the  petrol- 
engined  lorry  is  the  conioact  character  of 
its  power  plant  and  the  fact  that  the  fuel 
for  it  can  be  easily  ranied — enough  for 
100  miles.  Not  so  the  current  for  the 
electric  motor.  There  is  no  inherent 
I'eason  why  we  should  not  go  into  a  greati-r 
degTee  foi'  the  batterv-  truck,  at  all  events 
in  its  lighter  types,  say,  yp  to  two  tons 
load  capacity.  It  is  somewhat  doubtful 
if  those  of  greater  load  capacity  are  as 
economical  as  they  are  supposed  to  be. 
Indeed,  the  same  doubt  as  regards  the 
heavier  ]ietrol-engined  lorries  is  beo^inning 
io  inake  itself  manifest  in  the  traiisnort 
world.  In  any  case,  it  is  not  econoanical  to 
have  a  three-ton  capacity  vebicle  running 
wih  only  a  two-ton  load.  Battery-driven 
vchir'les  are  not  by  any  means  the  c'liea])est 
to  instal,  but  wheie  the  results  are 
thoroughlv  studied  and  kent  under  conti-ol 
n  rather  hia'b  initial  outlay  than  is  jlu- 
witb  otber  forms  of  commercial  motor 
does  not  P'atfpr.  It  is  the  transport  cost 
[)er  ton-mile  that  matters. 

Lirrhter  Lorries. 

Thi«  question  of  lighter  commercial 
vehicles  as  against  the  heavier  types  of 
three-ton  capacity  and  upwards  is  coming 
more  and  more  to  the  front.  Indeed,  it 
has  become  clearer  that  onr  British  manu- 
facturers bave  in  the  past  paid  too  much 
attention  to  tbe  production  of  the  thie/ 
and  four-toTi  vebicle  and  too  little  to  th  - 
•30  cwt.  to  40  cwt.  type.  It  is,  of  course, 
true  that  all  things  being  equal  the  three 
to  four-ton  lorry  may  be  more  economical 
m  regard  to  tbe  cost  of  transport  than 
smaller  .sizes.  But  as  every  motor  owner 
knows,  it  is  mucb  easier  to  find  a  full  load 
for  a  two-tonner,  and  it  is  certainly  much 
easier  to  finds  a  return  load  for  a  vebicle 
of  tbis  canacity  than  it  is  for  tbe  larger 
models.  Hence,  we  now  observe  a  ten- 
dency amongst  Britisb  commercial  motor 
manufacturers  to  produce  nu)re  of  the 
smaller  models  and  to  fit  them  with  big 
imeumatic  tyres.  Incidentally,  there  is  to 
be  noted  an  obvious  advantage  of  tbe 
lighter  vehicle  which  compensates  for  the 


Transport. 


reduction  in  the  load  capacity.  On  its  big 
air  tyres  it  is  capable  of  a  very  much 
higher  speed  than  the  three-tonner  run- 
ning on  solid  tyres..  In  the  aggregate  the 
lower-rated  car  may  well  transpoii:  the 
same  quantity  of  merchandise  as  the 
higher-rated  vehicle  and  at  a  lower  cost. 

Railways  and  Road  Transport. 

The  discussion  of  the  railway  com- 
panies' attem])t  to  get  powers  to  operate 
motor  tiansport  independently  O'f  their 
rail  services  continues  to  grow  in  volume. 
And  the  opposition  tO'  the  proposals  on  the 
part  of  those  interested  in  road  transport 
undertakin<'-s  continues  to  grow,  with  what 
results  yet  remains  to  be  seen.  It  is  only 
natural  that  motor  haulage  interests 
should  seek  to  oppose  the  railways  in  their 
efforts  to  get  control  of  road  transport, 
but  the  matter  is  one  of  wider  interest. 
All  classes  of  traders  .should  be  interested, 
since  it  is  bv  no  means  certain  tliat  if 
the  railways  obtained  tbe  powers  for  which 
thev  are  applying  they  would  consider  t^'e 
needs  of  the  trading  community.  People 
are  beginning  to  recall  the  fate  of  the 
canals  where  the  railways  were  able  to 
influence  matters,  and  are  becoming  more 
and  more  determined  that  tbe  same  fate 
shall  not  overtake  the  roads.  Competi- 
tion as  between  tbe  various  systems  of 
transportation  ought  to  be  maintained, 
and  all  road  users  .should  combine  to 
opnose  tbe  lailways  in  regard  to  tbe 
scheme.s  referred  to.  ' 


AIR. 


The  fioeed  of  Aeroplanes. 

"  The  expression  is  often  heard  that 
'  aviation  is  still  in  its  infancy.'  If  this 
is  tmly  the  case  who  can  predict  what  tbe 
speed  of  the  aeroplane  will  ultimately 
be?  "  asks  an  American  coutempoiary. 

In  tbp  early  days  of  the  Wris-bt  machine 
(in  1903)  the  speed  of  tbe  ain^lane  was 
aboui  30  miles  an  hour'.  Just  recently  the 
airnlane  has  touched  the  mark  of  212 
miles  p.^r  bour.  Thus  we  see  tbnt  in  the 
course  of  18  years  tremendous  stiidesbave 
been  made  in  the  improvement  pf  the  air- 
plane, and  we  .see  its  sneed  increased  over 
seven-fold.  In  America,  Cantain  C.  C. 
Mo'SP'lpy,  U.S.  Army  Air  Service, 
es+abli«bed  in  tbe  fall  of  1920  a  lecm-d  nf 
180  miles  an  hour.  Pilot^no-  a  Curtiss 
navv  racer,  witb  a  Curtiss  CD12,  400 _Kp. 
eno'ine,  B^rt  Aco-sta,  a  vetejan  civilian 
flyer,  established  a  new  vecord  at  Mineola, 
1*^.Y..  in  November.  1921,  when  he  made 
an  officially-timed  average  speed  of  184'8 
miles  an  ho'Ur.  The  electric  timing  device, 
however,  checked  tbe  mayimum  speed 
attained  on  the  flight  as  197\S  miles  an 
hour.  Acosta  made  eight  laps  over  the 
measured  course  of  one  kilometre,  four 
with  the  wind  and  four  asainst. 

En  si  and  now  comes  along  and  claims 
that  it  has  produced  the  fastest  airplane  in 
tlie  world,  in  view  of  tlie  fact  tbnt  pilot 
Herbert  -Tames,  diiving  the  Mars  I. 
(Bamel)  airplane,  with  a  Napier  "  Lion  " 
ensrine.  covered  a  straight  kilometre  at 
212  miles  an  hour,  and  in  four  turns  (two 


in  each  direction  over  the  .same  oouLse 
put  up  an  average  speed  of  196  6  miles  pe 
hour.  By  his  performance  Mr.  James  na 
eclipsed  the  world's  speed  record  recentl; 
attained  by  the  famous  Fiench  flyer,  Sad 
Lecointe,  when  he  reached  the  mark  o 
20{j  miles  an  hour. 

The  Curtiss  navy  racer  is  a  biplane  o 
22  ft.  Sin.  span.  21ft.  length,  and  8  ft 
11  in.  in  height.  It  has  a  total  supportiu; 
area  of  168  square  feet,  and  a  full  loai 
weight  of  28,lt)5  lb.  Tlie  powei  plant  is ; 
Curtiss  CD12  engine  of  400  h.p.  Thi 
engine  is  especially  suited  to  small  high 
poweied  ships  of  the  puisuit  type  o 
account  of  its  light  weight,  small  .size,  an 
the  ease  with  which  it  can  be  streamline 
into  the  .structure.  The  Curtiss  nav 
racer  maintained  a  speed  of  176'7  mile 
per  hour  in  a  recent  trial  over  a  triangula 
cooirse  of  30'7  miles  for  a  distance  <: 
153'59  miles,  which  is  claimed  to  be 
world's  record. 

The  Mars  I.  plane  first  attained  promir 
ence  when  it  won  the  aerial  Derby  i 
London  in  the  fall  of  1921,  attaining  a 
average  speed  of  103'34  miles  per  hoip 
Certain  modifications  were  suLsequentl 
made  in  this  plane  before  taking  part  i 
the  race  for  the  Deutsch  Cup  at  Etampe 
on  October  1.    In  this  race  James,  tt 
pilot,  covered  a  50  kilmnetre  couise 
171  miles  per  hour,  but  was  foi'ced  to  dro 
out  due  to  the  wing  fabric  of  his  plan 
having  become  loosened.    By  the  way  ( 
preparation    for    the    ataack    on  .spee 
records,  the  "  Bamel  "  has  been  subjects 
to  a  number  of  minor  alterations,  all  < 
which  have  contributed  to  an  increase  i 
her  speed.  First,  and  most  important,  tl 
wing  area  has  been  leduced  by  a  furthi 
20  square  feet  since  the  Deutsch  Cup  Cor 
petition,  for  which  event  20  square  fe 
had  already  been  removed,  so  that  to^df 
the  machine  has  sorne  40  square  feet  le 
than  when  she  originally  appeared,  ar 
its  surface  is  now  in  the  neiohb^uib^f 
of  165  square  feet,  and  the  wing  loadh 
has  been  put  up  to  15  lb.  per  square  fo 
or  over.    It  would  appear  from  this  tli 
so  far  as  area  and  wing  loading  are  C'> 
cenied.  the  Mars  I.  (Bamel)  corresponci 
very  closely  to  the  Curtiss  navy  racel 
Sei?ondly,  a  good  deal  of  covering  un  .! 
excre'scences  has  occuiTed.     Tbe  cowlir 
over  the  engine  has  b"en  alter-ed,  and  no| 
comrletely    covers    the    centr^e    line  'I 
cylinders.    The  two  ends  of  the  inter'nlni' 
stmts  are  now  cover'cd  with  an  aluminin 
fillet  which  closes  tbe  slot  in  the  wir| 
surface  into  which  the  said  struts  en^el 
and   an   aluminium   tail-piece  has  bt* 
added  to  the  two  wheels,  ojying  in  si( 
elevation  a  strcai\iline  form. 


Electric  TE.^CT^ON  Wms.— A  wll-known  Lov^' 
hiewrry,  the  Tied  Lion,  has  derided  to  relinqiii 
liorse  traction  in  favour  of  electric,  .\fter  te«ts\vi 
steainer.s.  petrol-driven  veln'cle.s,  and  eli-c'i 
battery  lorries,  it  has  l)een  decided  to  conecii:  ; 
for  town  deliveries  in  four-ton  loads  on  ttio  a 
named  type,  which,  within  the  limits  nf  its  i  q 
city,  has  been  found  preferable  to  the  sfean 
petrol-driven  types.  For  the  long-route  sulm  li 
work  petrol  lorries  will  be  employed.  To  pr.  vi 
for  the  requirements  of  a  larger  electric  fleet  t 
charging  station  has  been  enlarged,  and  a  n( 
garage  provided,  ajs  well  as  repair  shops. 
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SHIPPING  NEWS. 


American  Shipping. 

The  Ameiicau  sijipbuildiiig-  mdustry  is 
not  veiy  active.  Subsidy  advocates  are 
<eekiug  the  aid  of  every  possible  group 
tlie  tkiak  can  kelp  in  any  way,  no  matter 
liOAv  rcrooto,  besides  making  efforts  to 
combine  all  (  onflictiug  shipping  interests. 
They  also  express  willingness  to  accept 
C'liainiian  Lasker's  suggestion  for  a  limit 
ou  profits  "  to  prevent  jjiohteeriug,"  not  a 
very  rash  promise  considering  the  present 
outlook  for  shij)  oi)erations.  Chaiiman 
Lasker,  of  the  Shipping  Board,  has  also 
made  what  he  calls  ' "  his  last  big  plea  ' '  to 
Congress  for  funds.  The  total  he  I'equirew 
,is  1U0,U00,UUU  dols.,  half  of  which  is  to 
.pay  approved  claims  against  the  Board, 
while  l:i,U(»U,O0U  dols.  arc  lo  complete  the 
ships  building  for  Government  account. 
'Shipbuilding  in  the  U.S.  fell  off  87  per 
cent  during  the  year  1921,  there  being 
only  2dl,l'd3  tons  under  construction  on 
laiiuary  1,  1922.  The  Groverninent-owned 
'Heet  has  been  cut  down  over  one-half 
iuring  the  past  year  and  tramp  vessels 
'entirely  eliminated.  Mr.  Lasker  has  aiso 
put  forward  a  proposal  that  tlie  arms 
'laiiey  seek  an  agreement  by  whicli  a 
livisiun  of  the  carrying  of  exports  and 
-imports  among  the  diifcient  nations  coiUd 
be  made.  The  Board  is  at  last  selling  ships 
«''at  the  market,"  a  marked  change  in  the 
'policy  it  has  hitherto  followed.  A  15  per 
'';ent  cut  has  been  agieed  upon  in  the  wages 

0  be  paid  to  the  crews  and  otticers  of 
Joverument-owned  shii)s,  which  is  much 
'ess  than  reductions  made  by  private 
'jwners. 

!i  

ir    ' 

INSURANCE. 

f^rransit  Insurance. 

j  A  phase  of  insuiance  which  deserves 
['he  consideration  of  traders  is  the  coupon 
system  of  parcel  insurance.  This  busi- 
ness is  not  very  well  known  and  is  not 
l-ienerally  transacted  by  the  big  offices,  tut 
U  small  company  with  reliable  backing 
fpecialises  in  it.  For  between  |d.  and 
ul.  per  parcel,  business  houses  and  others 
^an  insiue  goods  in  the  form  of  parcels 
t  gainst  lo>-.  or  damage  whilst  in  transit 
l-y  rail  or  post.  Titty  shillings  to  £o 
iecures  1,OOU  coupons  and  counterfoils, 
^ue  of  which  insures  a  parcel  u})  to  the 
blue  of  £d.  Fnl\  particulars  of  the  eO'U- 
("Jnts  and  addressee  are  entered  on  the 
[auDterfoil,  which  is  retained  by  the 
hnder.  The  coupon  is  placed  in  the 
j  ai-cel,  and  if  the  parcel  be  lost  the 
jiiunterfoil  is  used  for  the  claim.  Addi- 

1  onal  coupons  may  be  used  up  to  £25  for 
iarcel  post  and  rail.  Higher  values, 
uifferent  modes  of  transpoi-t  and  foreign 

id  Colonial  business  can  be  covered  on 
!>ecial  terms. 

,  Iferages  of  Goods  via  Hamburg, 

i'  News  is  tO'  hand  of  seiious  losses  by 
Iferage  of  goods  despatched  from  this 
"untry  to  Central  European  Townsi  via 
amburg,  claims  on  marine  policies 
iving  been  frequent  and  heav;s^  during 
e  last  few  months.      It  appears  that 

^o-st  of  these  losses  have  occurred  after 
e  goods  have  been  unloaded  fiom  the 

[samer  and  before  they  are  put  on  the 

1  il  for  despatch  inland.    Whether  the 

I 


losses  be  due  to  unguarded  warehouses  or 
whe4;her  those  responsible  for  handling  the 
goods  are  the  thieves  cannot  be  discovered, 
but  means  should  be  found  of  putting  an 
end  to  losses  which  can  only  be  described 
as  abnormal. 


TRADE  PUBLICATIONS. 


Ln.sukance. — T.he  British  Engine  and 
Boiler  and  Electrical  Insuiance  Co.  Ltd 
have  a  national  reputation  as  power  plant 
specialists.  In  the  interesting  brochure 
before  us  particulars  are  given  of  policies, 
and  there  are  interesting  views  of  the 
shops  where  repairs  are  carried  out.  The 
seven  or  eight  pages  of  "  Hints  to  Atten- 
dants "  comprise  much  useful  informa- 
tioii. 


AuTOM.iXic  Telephony.— The  lielay 
Automatic  Telephone  Co.  Ltd.,  Marconi 
House,  Strand,  London.  W.C.2,  have 
just  published  an  attractive  booklet 
entitled  "  Notes  on  Automatic  Telephony." 
The  automatic  system  is  making  rajjid 
headway,  and  it  is  not  smijrising  con- 
sidering the  saving  in  time  effected.  It 
certainty  makes  for  efficiency.  It  will  be 
news  to  many  to  learn  that  the  first  auto- 
matic telephone  was  invented  in  ISTQ;  it 
is,  of  course,  only  within  recent  years  that 
it  has  come  to  the  front. 


TrnuLAH  Bahiiows. — There  is  no  maker 
of  tubular  barrows  better  known  than  H. 
C.  Slingsby,  Old  Street,  Loudon,  E.C., 
who  has  just  issued  a  new  catalogue 
giving  particulars  of  various  types  of 
barrows.  It  is  illustrated  and  prices  have 
been  revised. 


"A.O.  &D.0.  MoTOKS."— The  February 
magazine  by  Messrs.  Higgs  Bros.,  Sand 
Fits,  Birmingham,  is  as  bright  as  ever. 
Stock  lists  axe  included  of  A.C.  and  D.C. 
motors  and  U.C.  dynamos.  Some  interest- 
ing and  useful  hints  on  the  care  of  ball 
bearings  are  given,  and  the  announcement 
is  maue  that  in  next  month's  magazine  a 
new  series  of  articles  will  be  commenced, 
entitled:  "How  Higgs  Bros.'  Motors  are 
Made." 

Forced  Draught  Furnaces. — Messrs. 
Meldrum  Ltd.,  Timperley,  Manchester, 
have  published  a.  brochure  which  describes 
in  detail  the  Mekbuni  system  of  forced 
draught.  It  is  very  finely  illustrated  with 
coloured  plates. 


ItesiSTANCES. — Messis.  George  Ellison 
have  published  a  new  list  of  resistances  for 
speed  regulatio'n  of  slip  i-ing  induction 
motors  and  current  legulatioin  for  anj" 
purposes,  which  ought  to  interest  many  of 
oui  readers.  It  is  well  illustrated,  and 
much  useful  data  is  included. 


Lubricating  Oils. — The  Henrv  Wells 
Oil  Co.,  11,  Haymarket,  London,^  S.W.I, 
have  sent  us  an  artistic  brochure,  entitled 
"  Germ  Process  Motoils,"  which  contains 
much  information  of  value  to  all  interested 
i  nthe  lubrication  of  plant  and  machinery. 
It  is  claimed  that  the  "  Germ  "  molecules 


combine  with  the  mineral  oil  and  cling  to 
the  metal,  and  by  increasing  the  capillarity 
of  the  oil  ensure  it  jieimeating  betM-een 
metal  surfaces. 

"  Cut-outs." — We  have  received  fiom 
the  Priory  Electrical  Engineering  Co.,  of 
Bath  Street,  Birmingham,  particulars  of 
the  "Priory  Iron-clad  Cut-out"  which 
embodies  featuies  of  a  novel  description. 
The  most  striking  of  these  are: — (1)  The 
(  omplete  unit  can  be  mounted  direct  upon 
a  switchboard  or  wall  without  dismantling 
the  porcelain  interior.  This  ensures  a 
gieat  saving  in  time  and  absolutely  pre- 
cludes any  risk  or  damage  to  the  porcelain. 
(2)  The  case  can  be  supplied  with  cover  to 
open  in  either  direction — right  or  left — 
thus  making  it  possible  to  aixange  two 
cut-outs  side  by  side,  so  that  only  one 
cover  can  be  opened  at  a  time.  The  case 
is  very  strong  and  neat  in  appearance, 
being  tinished  in  iich  brown  uucnippable 
enamel.  Three  capacities  are  at  present 
made,  15,  30  and  60  amps.,  and  Ave  under- 
stand that  this  i)opular  cut-out  can  also 
be  supplied  in  water-tight  patterns  if 
desired.  Those  of  our  readers  who  are 
interested  should  apply  for  latest 
catalogue  giving  full  particulars  of  the 
Priory  cut-out,  distribution  board,  switch 
board,  and  other  products  of  this  enter- 
prising film. 

Vertical  Drilling  Machines. — 0.  N. 
Beck,  who.se  four-page  leaflet  we  have 
received,  is  maker  of  the  "  Artus  "  adjust- 
able multiple  spindle  drill  foi  vertical 
drilling  machines  of  all  types,  and  is 
intended  to  take  the  place  of  a  multiple 
drilling  machine. 


THE  LAW  COURTS. 


The  Baldwins'  Case. 

Judgment  was  given  the  other  day  in 
the  test  action  arising  out  of  the  financial 
schemes  to  acquire  Baldwins  Ltd.,  iron 
and  steel  founders.  T)r.  W.  T. 
Farncombe,  of  Harborne,  Birmingham, 
claimed  to  recover  from  Messrs.  Sperling 
&  Co.,  stock  and  share  brokers,  £41,345, 
the  value,  at  £3  each,  of  his  ordinary 
shares  in  Baldwins  Ltd.  He  said  the 
money  was  payable  under  an  agreement  in 
writing. 

Mr.  Justice  Coleridge  said  that,  on  the 
face  of  the  documents,  Messrs.  Sperling 
contracted  as  principals.  They  now  knew 
that,  in  fact,  Messrs.  Siierling  were  acting 
as  agents  or  nominees  of  the  Northumber- 
land Shijibuilding  Co.,  but  where  a  firm 
made  a  contract  in  its  own  name  without 
disclosing  the  name  of  the  principal  for 
which,  in  fact,  such  firm  was  acting  such 
firm  was,  nevertheless,  prima  facie  liable 
for  the  contract. 

More  thant  hat,  wheie  a  firm  put  an 
unqualified  signature  to  a  contract, 
whether  the  name  of  the  principals  was 
or  was  not  disclosed,  such  firm  was  liable 
unless  the  contract  showed  that  the  firm 
did  not  and  was  not  understood  to  take 
any.  liability. 

Therefore,  since  here  the  writtefi  con- 
tract disclosed  no  principal,  the  only  way 
in  which  Messrs.  Sperling  could  escape 
lial)ility  was  by  proving  b,y  a  collateral 
verbal  contract  that  they  were  not  to  be 
lialile  as  principals. 
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Mr,  Justice  (Joieridge  expressed  tke 
opinion  tliat  there  was  no  verbal  collateral 
contract  that  Sperlings  were  not  to  be 
liable.  The  evidence  fell  far  short  oi 
jjroving  that  the  abolition  of  the  excess 
profit  duty  was  a  foundation  upon  which, 
although  not  mentioned  in  it,  the  contract 
was  built,  or  that  the  contract  was  induced 
by  untrue  representations  of  Sir  Charles 
Wright. 

JVir.  Justice  Coleridge  granted  the  claim 
foi-  s]>ecifio  peitorniance  of  the  conta-act, 
and  gave  judgment  or  Dr.  l^arncomue, 
with  costs. 

A  stay  of  execution  was  granted,  with 
a  view  to  an  appeal. 

Undelivered  Machinery, 

A  decision  in  an  interesting  case  sub- 
mitted to  the  .inglo-Grerman  Mixed 
'I'ribunal  under  the  'ii'eaty  of  V^ersaiiies 
was  given  at  Winchester  House  on 
Tuesday.  The  parties  weie  Isaac  Spencer 
&  Co.  Ltd.  (creditors),  of  Aberdeen,  and 
G.  Schlotterhouse  &  Co.  (debtors),  a 
(ierman  hrm.  Creditors  asked  tor  repa_^- 
ment  of  i600  paid  to  the  German  hrm 
for  extraction  plant,  the  cost  of  which 
was  in  the  contract  stated  to  be  Mk.o(),000. 
At  the  outbreak  of  war  the  machinery  was 
I'eady  for  shipment,  but  was  not  delivered 
and  the  Abeideen  firm  had  already  paid 
one-third  of  the  purchase  money, 
Mk.l2,00U. 

The  chairman  of  the  tribunal  (Professor 
Borel)  said  that  the  contract  was  dissolved 
in  August,  1914,  and  the  consequences  ot 
such  dissolution  were  not  expressly 
regulated  liy  the  treaty.  The  question  m 
dispute  had,  therefore,  to  be  decided 
according  to  the  principles  of  equity. 
•Erom  that  point  of  view  there,  was  to  lie 
takeji  into  account  the  act  that  the 
creditors  had  paid  over  the  Mk.  12,000, 
and  that  they  had  received  nothing  in 
leturn.  On  the  other  hand,  the  debtors 
had  spent  a  considerable  sum  of  money  in 
manufacturing  the  machinery,  and  tliat 
loss  did  not  appeal'  to  have  been  covered 
by  the  value  of  the  machinery.  The 
tribunal  thought  it  equitable  that  the 
creditors  sihould  leceive  £400  in  respect 
of  their  claim.  No  order  was  made  for 
costs. 


AN  ADJUSTABLE  TEMPLATE. 

Wk  deiieud  upon  the  United  States  for  so 
many  of  our  tools  that  it  is  a  pleasure  to 
give  particulars  of  an  ingenious  and  use- 
ful device  that  is  a  British  invention.  We 
refer  to  the  "  Maco"  adjustable  template. 
In  engineering  workshops,  both  on  new 
and  repair  work,  the  necessity  for  getting 
an  outline  that  is  not  given  on  a  drawing 
is  a  frequent  experience.  The  pattern 
maker  may  fit  a  solid  piece  of  timber  into 
an  awkward  corner,  a  tedious  process 
involving  much  time,  or  he  may  make  a 
paper  or  thin  wood  template  to  obtain  the 
shape.  The  jiaper  or  cardboard  template 
— sometimes  tin  is  used — is  considered 
indispensable  by  the  fitter  also,  but  it  is 
seldom  satisfactory.  Tlie  device  we  are 
considering,  which  is  made  in  several 
sizes,  c:oiisists  of  several  hundreds  of  \'ery 
thin  plates  of  steel,  about  in.  wide, 
resembling  "  feelers."  These  are  enclosed 
between  i\vo  slides  and  top  and  hot  loin 
plates,  ruliber-faced,  fitted  witii  milled 
screws,  clamp  the  template  ivhen  an  outline 
has  been  obtained.    For  example,  if  the 


ladius  ot  a  semi-spherical  shape  is  wanted 
the  screws  are  loosened  and  the  "feelers" 
pressed  into  the  shape,  the  screws  again 
tightened,  and  a  permanent  template  is 
obtained.  Even  when  a  paper  or  other 
template  is  not  made  the  practice  of  using 
callipers  and  hermaphrodites  to  obtain 
size  and  then  transferring  them  to  paper  is 
not  really  satisfactory.  There  should 
certainly  be  a  good  market  for  a  tool  whicli 
is  at  once  simple  and  practical.  It  is 
made  by  Messrs.  W.  Baron  &  Co.  Ltd., 
Lee  Mill,  Bacup. 


DO   TRADE  UNIONS 
ENCOURAGE  WASTE? 

{Continued  ui-om  page  2-3.) 
The  Absurdity  of  Uemarcaiion, 

ihe  oinciais  clearly  see  that  petti- 
loggmg  wrangling  a,s  to  wliom  sliali  Dolt 
(low II  a  wnuMi  to  a  slup's  decK,  or  as  to 
wneiner  it  is  a  slupwrignt  s,  ntter's, 
bouermaker's  oi  driiier  s  joo  to  ilriil  a 
li  in.  Jioie  in  a  water-tigat  bulkliead — 
issues  sucn  as  tnese  settle  really  nothing. 
On  occasions  tiie  disputes  resoived  tnein- 
seives  into  a  tetisn  ot  absuiaity.  We 
recall  one  instance  where  a  whitesmith  had 
nited  a  brass  tap  on  a  snip's  gaiiey.  ine 
piumoers  were  immediately  on  tue  war- 
pa  tn  and  ceased  worK.  x'he  wliitesmitn 
was  taKen  away  alter  having  ntted  one 
tap  oiuy.  Inen  came  the  proolem  of 
removing  the  tap.  i He  plumbers  insisted 
on  me  wnitesmuh  tajiiug  tne  tap  olt,  and 
on  tne  latter  retusing,  deadlocK  ensued. 
J'ortuuateiy,  one  of  the  native  crew  ot  the 
vessel  was  inquisitive,  and  taking  ott  the 
tap  to  examine  it,  forg-ot  to  put  it  back. 
1)11  tnis  being  discovered  there  was  mutual 
lecrimination  between  whitesmiths  and 
plumbers,  each  accusing  the  others  of 
Having  removed  the  tap  surreptitiously. 
It  is  tortunate  the  Lascar  was  curious, 
otherwise  the  remaining  taps  might  never 
have  been  fixed.  Yet  how  is  it  that  work- 
men will  themselves  fight,  and  make 
their  officials  wrangle  more  bitterly  to 
preserve  demarcation  customs  than  for 
almost  any  other  cause?  It  is  the 
same  ftuidaniental  reason  that  makes 
Ihe  lawyer  and  the  doctor  cling  to 
their  professional  privileges  with  all 
the  tenacity  and  much  of  the  instinct  of 
the  limpet.  It  is  idle  to  wax  eloquent  in 
denunciation  of  workmen.  The  thing  is 
to  understand  their  point  of  view,  in  the 
ho])e  of  removing  their  misconceptions. 

(Next  week  :—"  The  Justification  for 
Trades  Union  Restrictions.") 


Stresses  in  lSteel  Wheels. — A  conference  was 
recently  held  at  the  U.S.  Bureau  of  Standards  to 
discuss  the  accumulated  data  in  tliernial  tests  of 
steel  car  wheels.  Si.xteen  wlieels  were  tested  and 
none  failed.  It  was  found  that  because  of  the 
movement  of  the  hub  with  respect  tu  the  rim,  on 
account  of  the  heating  of  the  rm),  a.  beam  effect  is 
produced  in  the  plate  whicli  induces  tensional 
stresses  near  the  hub  and  .stresses  in  compression 
near  the  rim  on  the  face  of  the  plate,  wliile  on  tlie 
back  of  tlie  plate  the  stresses  are  appro.ximateiy 
equal  in  magnituda  but  reverse  in  nature.  These 
effects  were  observed  in  new  wheels,  while  in  the 
case  of  old  wheels  the  stresses  on  the  face  of  the 
plate  were  in  tension  near  the  huh  and  at  the  rim 
they  decrease  to  jiractically  nothing,  this  difference 
from  the  new  wheel  probably  being  due  to  the 
quantity  of  metal  worn  away.  .After  tlie  first 
"run"  (in  the  new  wheels,  an  aiiparent  set  wa* 
obtained  which  was  not  the  ease  in  succeeding 
"runs"  nor  hi  "runs"  on  old  wlicels.  The  ma.\i- 
mum  stresses  were  in  tiie  surface  of  the  plates  and 
boyoiiil  the  yield  point  of  the  material. 


A  NEW  FORM  OF  GEAR. 

{Continued  from  page  18.) 

Unlimited  durability  is,  perhaps,  u 
much  to  ask,  but  in  theory  at  least  it 
nearly  approached.  The  only  part  of  tli 
pinion  subjected  to  frictional  motion,  an 
tlierefore  to  wear,  is  the  rollers.  Tliet 
may  not  only  be  of  a  very  lasting  materia 
but  their  combined  superficial  aiea  is  vei 
considerable,  and  the  wear  is  distribute 
over  the  whole  of  that  area  Further,  tl 
rollers  may  wear  a  great  deal  before  tl 
mass  loses  the  density  necessary  to  prevei 
sli]).  Yjxen  then,  the  slip  would  appe; 
gradually  and  could  be  corrected  at  tl 
first  stoppage  of  the  machine.  Witlnr 
removing  the  pinion  a  few  new  rollers  ( ; 
be  dropped  into  ]ilace  as  easily  as  droppiii 
oil,  and  the  jn'nion  is  thus  gradual 
renewed.  The  teeth  of  the  engagii 
wheel  will  only  cease  to  work  when  tli< 
cease  to  exist. 

The  question  of  adaptability  litis  alreac 
been  dealt  with  at  some  leng+h,  ai 
experiments  have  been  carried  out 
wheels  with  broken  and  missing  teet 
unequally  worn  teeth,  bent  shafts,  whet 
eccentrically  and  obliquely  mounted,  a 
imperfect  alignment  of  parts  without  dj 
closing  any  undesirable  effects. 

Witli  reference  to  elasticity,  this 
covered,  for  the  most  part,  by  the  i)revi()j 
reiitiirenieiit,  but  it  may  be  added  that 
mass  of  thin  rollers  with  their  continuol 
film  of  oil  is  expected  to  jji'ovide  all  t| 
elasticity  necessary.  When  the  pinion 
stationary  the  rollers  settle  down  into 
dead  mass,  but  in  motion  the  radial  fort| 
give  them  life,  so  to  sjieak,  and  incre 
their  elasticity  as  a  whole. 

Noiselessness  is  a  very  desirable  qua! 
in  gears,  and  it  may  be  gathered  from 
nature  of  the  new  pinion  that  any  soi 
caused  by  it  must  be  difierent  from  ll 
of  other  types.    All  noise  has  its  origin 
vibration,  and  when  one  is  absent  so  a  i 
is  the  other.      Any  of  the  new  jiinic- 
which  have  been  fitted  make  a  sound  1 
a  stream  flowing  over  a  pebbly  bed,  ; 
it  decretises  with  the  increase  of  powei 

There    remains   but    the  question 
efficiency  or  economy  of  power,  and  i 
the  moment  no  figures  are  available.    '  f 
])inions  in  u.se  so  far  have  been  fitted  i 
the  purpose   of    surmounting    difficul  - 
which  lutd  previously  seemed  iiisuperii 
and  have  proved  entirely  successful, 
some  cases  it  was  retjuired  to  engage 
disengage  the  gears  freiiuently  Avhile 
machine  was  running,  and  this  could 
be  done  by  sliding  the  teeth  into  nit 
Pinions  of  the  new  type  may  be  moved  ■ 
gear  instantaneously  or  gradually  w  < 
1  evolving  at  any  speed.  This  is  done  leji- 
larly  at  present  at  a  speed  of  2,000  revi  i- 
tioiis  per  minute  without  shock  or  dai 
of  any  land.    This  fact  aiqiears  to  indiitt 
adaptability,  elasticity  and  efficiency. 


S.T.I).    .Motors   Ltd.  -.Vt    the  meeting  ot 
company,  held  the  other  day  at  Winchester  lb 
Old  Broad  Street,  London,  E.G.,  ^Iv.  James  1 
who  presided,  said  :     Wliilst  the  results  showi 
the  past  year  are  not  what  we  all  hoped  f 
year  ago,  they  are  nevertheless  as  satisfact  i 
could   have  been  expected,   having  regard  .o 
prolonged  period  of  trade  depression,  uiiprecr  It 
in  the  motor  industry,   through   whicli  w. 
passed,  .  .  There  is  now,  I  think,  reason  t. 
that  the  worst  has  passed,  and  we  are  now  .-« 
a  slow  but  certain  improvement  in  the  con  li 
of  our  trade." 
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ELECTRIC  SUPPLY  SYSTEMS. 

171,911.— British  Thomson-Houston  Co.  Ltd., 
83,  Cannon  Street,  London.— (General  Electric  Co., 
Schenectady,.  New  York,  U.S. A.)— December  H, 
1920.— The  field  circuit  of  the  e.xciter  of  a  generator 
contains  a  motor  operating  a.s  a  negative  bon.ster, 
and  the  position  of  one  of  the  brushes  of  the  motor 
is  varied  in  accordance  vifith  the  voltage  of  the 
generator.  The  field  winding  7  of  an  exciter  5  is 
connected  in  series  with  the  armature  9  of  a  motor 


8,  the  winding  24  of  a  brake  23,  and  a  field  winding 
14  which  opposes  the  action  of  the  field  winding  13. 
A  brush  12  of  the  motor  8  is  carried  upon  an  arm 
14'  mounted  on  a  pinion  13K  The  pinion  13'  is 
rotated  by  a  rack  16  moiinted  upon  the  core  17  of 
a  solenoid  19.  The  energisation  of  the  solenoid  19 
is  controlled  by  a  vibrating  regulator  30  provided 
with  a  voltage  coil  31  and  a  coil  37  opposing  the 
action  of  the  coil  31.  A  spark-preventing  resis- 
tance 36  is  connected  across  the  terminals  of  the 
regulator. 

REPAIRING  CASTINGS:  ALLOYS. 

171,fi07.— J.  P.  Haworth,  3.  Grove  Terrace, 
London. — November  1,  1920. — An  alloy  foi-  I'epair- 
ing  defective  casting  such  as  internal-comliustion 
engine  cylinders  consists  of  8'25  per  cent  of  copper, 
42  per  cent  of  lead,  36'75  per  cent  of  tin.  5  per 
cent  of  ferro- vanadium,  6  per  cent  of  silver.  1 
per  cent  of  nickel,  and  1  per  cent  of  antimony. 
Preferably  a  coating  of  copper  is  applied  to  the 
defective  part  of  the  easting  before  the  application 
of  the  alloy. 

ROLLER  BEARINGS. 

171,933.— W.  G.  Bambridge,  British  Euginceiing 
Works,  Kettering,  Northam))tonshire. — Februai-y  8, 
1921. — A  self-contained  roller  bearing  adapted  to 
take  journal  load  or  end  thrust  comprises  a  number 
of  double  conical  rollers  running  on  conical  races 
and  having  trunnions  engaging  the  opposite  sides  of 


a  cage.  The  rollers  (i  have  sides  disposed  at  an 
I'  angle  of  90  deg.,  and  one  of  the  opposing  race  riiigs 
J  4a  is  adjustable  by  a  ring  15,  which  screws  into  the 
I  housing  and  is  locked  by  a  screw  16.  In  a  modifi- 
I  cation,  the  adjustable  ring  is  disposed  on  the  inner 

periphery  of  the  rollers.     Specification  163,943  is 

referred  to. 


COMPRESSORS. 

171,858.— L.  F.  K.  Fell.  Pear  Tree  Cottage, 
North  Cray,  Kent. — October  fl,  1020.  --Consists  in 
a  compressor  comprising  a  pliiriility  nt  |ji-tniis  work- 
ing in  displaced  phase  relationship  within  a  single 
(Tlinder  and  means  whereby  the  pistons  and  cylinder 
ccjact  as  to  compress  a  fluid  in  three  or  more 
stages.  ■  As  shown  in  Fig.  1,  the  compressor  con- 
sists of  a  water-jacketed  cylinder  3,  having  a 
water-cooled  head  4  containing  cooling-coils  39,  a 
double-acting  trunk  piston  11,  and  a  single-acting 
piston  13  within  the  trunk  piston.  The  trunk  and 
single-acting  piston  are  actuated  from  a  shaft  14 
by  an  eccentric  15  and  connecting-rod  18  respec- 
tively. The  phase  of  the  piston  13  is  approximately 
90  deg.  in  advance  of  that  of  the  trunk  piston. 
In  a  four-stage  compressor,  air  is  drawn  by  the 
piston  13  through  the  ports  22  into  the  trunk 
piston,  the  inside  of  which  forms  the  fir.'jt  stage 
compression  space,  the  air  being  compressed  there- 
in by  the  piston  13.  The  relative  movement  of  the 
pistons  is  such  that  as  the  ports  24,  25  in  the  trunk 
piston  and  cylinder  respectively  register  with  one 


another  tlie  air  is  forced  through  the  ports  and  the 
annulus  26  which  is  formed  between  two  water- 
jacketed  surfaces  into  the  second  stage  compression 
space  at  the  end  of  the  cylinder.  The  air  is 
further  compressed  by  the  trunk  piston  and  forced 
through  the  animlus  26  and  the  valves  28,  30  into 
the  third  stage  compression  space  12.  The  air  is 
compressed  within  the  space  12  and  forced  through 
the  valve  34  into  the  pipe  37  and  thence  through 
the  cooling  coils  39  and  the  valve  41  into  the  fourth 
stage  compression  space  in  the  cylinder  head, 
wherein  it  is  compressed  by  the  piston  43,  which 
forms  an  extension  of  the  trunk  piston  and  which 
forces  the  air  through  the  valve  45  and  the  cooling- 
ooils  into  the  outlet  pipe  49.  If  three-stage  com- 
pression only  is  required,  the  jiarts  37  to  49  may  lie 
omitted  and  the  air  from  the  third  stage  discharged 
through  the  pipe  50.  To  facilitate  the  fitting  of  the 
piston  13  within  the  trunk  piston,  the  head  of  the 
latter  is  screwed  into  its  sleeve  after  the  piston  13 
has  been  fitted.  The  valves  28,  30  ,  34  are  preferably 
formed  with  a  block  51  which  is  bolted  to  the 
cylinder  and  cylinder  head.  The  cooling-water 
passes  into  and  out  of  the  cylinder  head  at  7,  8 
respectively. 

SCREW  PROPELLERS. 

171,902.-8.  J.  Prescott,  45,  Church  Street, 
Camberwell,  and  W.  H.  Nosworthy,  55,  Fenwick 
Road,  East  Dulwich,  both  in  London. — November 
25,  1920. — The  blades  of  a  screw  propeller  are  flat 
or  slightly  concave,  taper  towards  the  tip,  have  a 
small  inclination  to  a  radial  setting,  and  the  leading 


edges  are  tangential  to  the  boss  and  overlap  at  the 
boss  the  trailing  ^dge  of  the  adjacent  blade.  The 
leading  edges  p  of  blade  b.  Figs.  1  and  2,  are  tan- 
gential to  the  boss  a.  The  trailing  edges  f  are 
curved  so  that  the  maximum  width  of  blade  is  at 
one-third  of  the  length  from  tlie  boss,  and  at  the 
boss  overlap  in  end  view  the  leading  edges.  The 


di'iving-face  is  flat  or  slightly  curved  as  shown  at 
c.  Fig.  3,  and  is  set  not  quite  perpendicular  to  the 
boss. 

COOLING       LIQUIDS;       ELECTRIC  TRANS- 
FORMERS. 

171,998. — Metropolitan- VicKERs  Electrical  Co. 
Ltd.,  4,  Central  Buildings,  Westminster. — 
(Assignees  of  W.  M.  Dann,  901,  Center  Street, 
Wilkinsburg,  Pennsylvania,  U.S.A.) — November  16, 
1921. — A  radiator  intended  particularly  for  use  in 
cooling  the  oil  or  other  cooling-liquid  around 
electric  transformers  is  built  up  of  elements  each 
consisting    of   two    pressed    metal    plates  having 


pressed-out    end    jwrtions    7,    the    plates  beinj'"! 
welded  together  along  their  edges.    The  pressed-ou 
ends   on    adjacent    elements   are    welded    together  i, 
at    their    inner    edges.       Vertical    ridges    9    in  V 
the    plates    divide    the    liquid    spaces    between  ^ 
the  plates   into  a   number  of  separate  passages. 
The    edges    of    the    ridges    in    the    two  plates 
of  an   element  are  spot   welded  together.  The 
elements  are  secured  to  the  sides  of  the  oil-tank  by 
bolts  passing  through  flange  plates  18,  19. 

MAGNETOS. 

172,026. — R.  Akt.-Ges.  JSoscii.,  4,  Militarstrajsse, 
Stuttgart,  Germany. — November  25,  1921. — Driving- 
mechanism  for  a  magneto  which  allows  relative 
backward  movement  of  the  armature  consists  of 
two  half-clutchcs,  one  of  which,  the  di'iving-part 
«,  carries  abutments  o,  and  the  other  part  b,  rigidly 
connected  to  the  armature  shaft,  has  levers  // 
pivoted  at  /;  to  supports  />.  The  half-clut<;hes  are 
joined  together  through  a  spring  f  attached  to  pro- 
jections g,  r  on  the  parts  n,  b  respectively.  During 
slow  running,  a  projection  i  on  the  lever  engages 


with  a  fixed  abutment  m  on  the  casing  and  the 
half-clutch  b  is  stopped,  while  the  part  a  continues 
to  rotate.  The  abutment  o  next  moves  under  the 
cam -surface  /i  on  the  lever  g,  the  latter  is  raised 
until  the  projections  »,  m  clear  each  otli.er,  and 
the  half-clutch  b  springs  after  the  part  a..  This 
action  is  repeated  until  a  .suflriciently  high  speed  is 
attained,  whereupon  the  levers  are  thrown  out  by 
centrifugal  force  into  the  position  shown  by  the 
dotted  lines  in  Fig.  1.  The  half-clutches"  then 
revolve  togethei',  the  abutments  o  resting  firmly 
against  the  supports  ;)  under  the  action  of  the 
sjn-ing  f. 
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ARTICLES  FOR  SALE. 

n50  000     worth  GOVEiiNMENT  SURPLUS 

i.   TOOLS,  etc,  inclu'liiig  250  tons  of  Bright  Mild 
Steel  Nuts  and  Bolts.   I  in.  to  J  in  dia  ,  1  in.  to  6  in. 
long,  at  half  to  day's  makers'  price-".  Write  for  list  to  day 
W.  J.  Wood,  Tithebarn  Street,  Ereston,  Lancashire. 

l/TACHINE  TOOL  DESIGNS,  WORKING  DRAW- 
\\\  INGS,  TKACINGS,  to  client's  specifications  or 
roush  sketches.  Low  lates.  Free  Estimates. — Edw.msd 
WoBiHiNCiTON,  141,  Deane  Road,  Boltou. 

ON  SALE.— VERTICAL  STEAM  ENGINE  by  Butter- 
worth,  Albert  Street,  Manchester,  5  in.  cylinder 
bore,  10  in.  stroke  ;  in  excellent  working  order. — 
John  Hetwood  Limited,  121,  Deansgate,  Manchester. 


ON  SALE.— LINE  SHAFTING,  Sin.  diameter, 
with  Coupl'ngs  ;  one  pair  Mitre  wheels  and  h  acket 
fitted  to  column,  eight  brackets  and  bearings  to  fit 
columns.  Mny  be  had  che-ip.— John  Hetwood  Limited, 
121,  Deansgate.  Manchester. 

n  HAFTING  — With  bearings,  etc.— one  wall  br.icket 
n  and  bevel  wheel;  also  2  in.  COUNTERSHAFTS, 
about  eight  feet  long,  with  hang  rs,  cone  and  pbnn 
pulleys,  etc — John  Hetwood  Limited.  121,  Deansgate, 
Manchest-r. 


pHIJCKS.  Hack  Sawing  Machines,  Vices,  Pillar  and 
y  Bench  Drills,  Small  Tools  Files,  Hack  Saw  Blade.s, 
Drills,  Milling  Cutters,  etc.  ;  al-'oSe  coud-hand  Lathes, 
Dulling  Machines,  Chucks,  Headstocks,  Faceplates, 
Pu  leys,  Shafting,  Change  Wheels,  etc. — W.  Brkai.et 
&  Co.  Ltd.,  Russell  Street,  Sheffield. 

DON'T  SCRAP  YOUR  BROKKN  CASTINGS.— We 
can  BRAZE  ihem  and  make  them  equal  to  new. 
Our  process  i.s  eutirelj'  different  from  Wfldiug,  and  is 
eminently  .suitable  where  a  finished  surface  is  required. 
Send  for  pa  ticulars  and  'ample  to  J.  Hapgood  &  Sons, 
Cast  Iron  Braziers,  105,  Old  lioad,  Blackley,  Manche-ter. 


PATENT  AGENTS. 


1  NVENTORS  ADVISED  FREE.  Write  for  Free  Hand 
I  book. —  B.  T.  King,  Director  King's  Patent  Agency 
Ltd.,  R^g.  Patent  Agent,  l4Ca,  Queen  Viotoiia  Street, 
.oudon,  E.C.    35  years'  reference. 


CALVERT'S 
MECHANICS' 
ALMANACK. 


Price  6d.  Net.   Post  free  8d. 


Invaluable  to  Students  in  the  Mechanical, 
Electrical,  Gas,  Engineering,  Building 
and  Constructive  Trades. 


Sold  by  all  Neiivsasents  and 
Booksellers. 


ENGINEERS'  PATTERNS. 

GEAR  CUTTING. 
PORTABLE  BORING  GEAR 

for  Cylinders,  Pumps,  Steam  Wagons. 

The    LANCASHIRE   TOOL  CO., 
78,  St.  John's  Road,  BOOTLE,  Liverpool. 

77 f  BOOILE.  i-njii'. 


FOSTER,  LINCOLN, 

for 

STEAM  WAGONS. 


FILES— GIRCULAK  SAWS  FOR  MEl  AL. 

Grindstones— File  Handles  &  Hammer  Shafts. 
Belt  Fasteners  &  Belt  Paste— Hacksaw  Blades. 

GENERAL  GRINDING,  FILE  RECUTTINC, 
VICE  6  SAW  REPAIRS  A  SPECIALITY. 

APPLETON  &  DELVES  LTD., 

City  Sieel  Worl 
Fairfield  Street, 


city.s.-i Works,  MANCHESTER. 
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STEEL  ROOF  PRINCIPALS, 

20  to  60  feet  span. 

Prompt  Deliveries  from  Stock  MixUriah. 
Designs  and  Prices  on  application  to 

^^-rbslil^^^  E.  w.  swttr  &  CO.  LTP., 

FISHPONDS.  BRISTOL. 


Suspension  Bridges,  teel 
Buildings,  ^laircases, 
::    ::    Doors,  &c.    :.  : 


TRADt  MAkin 


W.    H.  HARLING'S 

QUICK-SET  Drawing  Pen 


(Prov.  Pattnt). 


An  eiuire'y  new  device  for  opening;  a 
joiiitefl  ptrn  for  cleaning  without 
  disturbing  the  adjustnieiit.  ■  

Every  Mechanical  DraughtMuan 
should  u*ie  it. 

I llustrated iicscyiptioii  sent  07i  reqttesi. 


"WHH>\RLirNG. 

ESTB.I85I. 


W.  H.  HARLING,  Mathsmatical  Instrument  Manufacturer, 

117,    MOORGATE,    LONDON,    E  C.2.  


HAWKINS' 

Imperishable  Iron  Cement 

For  Iron  and  Steel  Founders,  and  for  Repairs  to  Plant- 

W.  T.  HAWKINS  &.  CO., 

Chapel   Road,  HUDDERSFIELD. 


G.  A.  HARVEY  &  Co.  (London)  Ld. 

PERFORATED  METALS 

and  WOVEN  WIRE. 

GREENWICH  METAL  WORKS, 

WOOLWICH  ROAD.  LONDON,  S.E.7. 


WELDED  STEEL  TANKS 

Circular  or  Rectangu'ar. 
DE V10LIT10>1  O"  STEEL  STRUCru:<E>.  ETC. 

Welding  Repairs  of  every  description 
expeditiously  executed  in  all  metals. 
Large  stocks  of  Shafting,  Hangers  and 
Pulleys.   ::  ::   Particulars  on  application. 

rTleT^  MOORE, 

Engineers,  Millwrights,  and  Welding  Specialists, 

HEYWOOD,  LANCS. 
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The  Railways  and  Road  Traffic. 


There  is  nothing'  in  the  drait  of  the  Railway  Companies  Bill  asking  for  powers  in 
^  regaid  to  road  uattic  tnat  will  cause  much  disiuruance  amongst  tho.se  co'iupanies 
^  already  established  m  tnis  class  of  work.  Ut  coaiise,  it  may  be  argued  that  it  rs  but 
1.  tlie  i  n  end  ot  the  wedge,  hut  we  are  of  oprniori  that  abuse  of  the  privileges  will  be 
>  quickly  ^hecked.  On  the  other  hand,  any  means  that  will  facilitate  tianspoi-t  and 
I  reduce  cost  of  moving  goods  should  be  ot  material  beneht  to  all  our  intlustiies. 
jt,  h'ov  quite  a  oonsiaerable  time  the  cost  ot  transport  has  been  linked  with  the 
!  high  price  ot  fuel  as  the  two  chief  deterrents  against  reduced  cost  of  production. 
^  This  has  undoubtedly  hatl  more  than  a  strata  of  truth,  and.  nianuiactiu'ers  generally 

should  appreciate  the  efforts  being  made  to  effect  economies. 
1        The  whole  (question  of  tianspoTt  is  one  that  .should  again  be  ooinsidered  closely, 
j  The  astoni.shino-  and  astounding  figures  prepared  by  Sir  Eric  Geddes  a  feAv  years 
.1  back  must  still  remain  in  the  minds  oi  many.       We  believe  that  the  lailway 

companies  are  quite  alive  to  the  necessity  for  improving  conditions,  and  appreciate 
;j  the  absolute  necessity  for  increasing  speed  in  service  and  less  cost  in  operation, 
l'        The  introduction  of  road  tratfic,  controlled  as  pi-oposed.  will  no  doubt  be  of  very 
Ij  general  service. 

\  Another  and  most  important  factor  at  the  moment  is  that  the  railway  companies 
V  do  not  sieek  i^ower  to  manufacture  their  own  motors.  The  passage  of  the  Bill, 
/therefore,  would  mean  a  "  booin  "  in  the  British  motor  industry.  One  cannot  over- 
i  look  such  an  important  fact,  and  it  is.  therefore,  increasingly  important  that  the  Bill 
\  should  go  through. 

One  final  point  in  connection  with  the  working  of  the  Bill.  It  is  required  that 
:  the  companies  keeii  separate  accounts  of  their  road  transport  sei-\-ice  as  a  whole, 
j  Traders,  an  autlioritative  statement  says,  would  thus  possess  a  guarantee  against 

any  attempt  being  made  to  set  up'  road  transport  services  at  uneconomical  rates  and 

make  up  the  loss  from  rail  revenue. 


Ml  PROGRESS  IN  AIRCRAFT 

DESIGN. 

i  ...... 

|N"  a  reti'ospective  view  of  engineering  pro- 
gress during  the  first  quarter  of  the  20th 
i.?ntury  the  development  of  aircraft  for 
'  atli  military  and  commercial  purposes 
i  ill  probably  stand  out  as  the  most  signifi- 
jiint  feature.  The  annihilation  of  space 
|f  air  transport  is  symptomatic  of  the 
oeed  of  the  present  age.  I'higineers  have 
[  ason  to  feel  proud  of  their  achievements 
It  this  field.  The  Press  records 
j  iily  the  solution  of  difficulties  that  were 
eviously  thought  to  be  almost  insoluble. 
I  tew  years  ago  pilots  risked  their  lives  at 
;  ery  ascent,  and  in  dwelling  on  what  has 
I'en  done  we  should  remember  it  is  the 
|;perience  of  such  men  which  has  guided 
I  ronautical  engineers  on  to  the  right 
nes.  The  fuselage  of  toi-day  is  similar,  yet 
'  I  stly  different  from  that  of  the  early 
|ys;  the  engine,  on  w^hich  the  safety  of 

le  passengers  ultimatelv   depends,  has 

I 

t 


become  almost  failure-proof,  so  well  have 
(ho  unique  difficulties  associated  with 
Hying  lieon  overcome.  To  prove  this  it  is 
but  necessary  to  compare  the  percentage 
of  accidents  from  all  causes  with  those  of 
a  few  years  ago,  and  then  analyse  the 
figures. 

It  is  now  possible  to  ascend  and  descend 
vertically,  and  to  hover  in  the  air.  This 
is  a  great  accomplishment,  and  although 
there  may  be  difficulties  in  the  way  of  its 
adoption  for  all  machines  at  present,  that 
it  can  l)e  done  is  sufficiently  satisfactory ; 
it  is  by  such  innovations,  which  lessen 
accident  risks,  that  air  travelling  will  ulti- 
mately become  popular.  In  this  country 
the  advance  may  be  slower  than  in 
America  and  on  the  Continent,  because  of 
the  comparatively  short  distances  between 
our  great  cities,  although  there  is  no  real 
reason  why  it  should  be  so,  as  machines 
that  can  rise  and  land  vertically  should  be 
useful  for  shoi-t  as  for  long'  distances.  Fot 
tl>c  transportation  of  ligdit  goods  and  mails 
the  aeroplane  should  be  invaluable.  A 
speed  of  200  miles  per  hour  is  attainable 
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now,  and  with  fuselage  improvements  and 
a  modification  of  engine  design  this  will 
be  greatly  increased  in  the  future. 

The  history  of  aircraft  is  very  intorest- 
ing  as  proving  the  interdependabilitv  of 
processes.  It  was  necessary,  to  achieve 
success  in  flymg,  that  satisfactory 
aluminium  alloys  should  be  discovered. 
Our  metallurg'ists  did  this  for  us,  and  now 
the  same  aluminium  alloys  are_ being  used 
for  many  other  purposes.  The  first  engines 
installed  in  aeroplanes  were  the  same  type 
engines  that  were  used  in  motor  cars;  the 
present  aircraft  engine,  while  operating  on 
the  same  principles,  yet  is  very  different. 
There  is  no  certainty  that  a  few  years 
hence  an  altogether  different  type  oi 
engine  will  be  used — the  heavv  oil  engine 
has  manv  supporters — and  radical  altera- 
tions may  have  taken  place  in  fuselage 
design.  There  is  plenty  of  scope  for 
research  work  for  the  aeronautical 
engineer,  and  the  prospects  are  bewilder- 
ingly  bright.  It  is  grati  faring  that 
"British  engineers  are  not  behind  America 
and  Continental  engineers  in  this  field. 
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CHANGE  OF  ADDRESS. 

The  putelishei's  of  this  journal  beg  to 
announce  that  the  Advertising  Department 
will  in  future  be  located  at  20  and  22, 
St.  Bride  Street,  London,  E.G. 4,  to  which 
address  ail  ccmmunications  should  be  sent. 


AN  ALTERNATIVE  WATERWAY. 

Whii>e  the  project  to  jnovide  a  g'leat 
international  channel  for  ocean-going; 
ships  by  improving  the  St.  Lawrence  river 
to  the  (ireat  Lakes  is  heing  studied  by  the 
Governments  of  tliei  United  States  and 
Canada,  supporters  of  an  alternative  plan, 
the  piO'po'sed  Ottawa  and  Georg"ian  Bay 
Ganal,  are  endeavouiing  to-  enlist  support 
here  for  their  "  all-Canadian  "  waterway. 

Advantages  claimed  for  this  route  over 
the  St.  Lawrence  Ship  Channel  include  its 
poisitioii  entirely  within  Canadian  terri- 
toi-y,  its  immunity  from  the  storm  hazards 
of  the  lakes,  and  the  saving  it  offers  in 
mileage. 

According  to  leports  of  the  Canadian 
Governnrent  engineers,  who  have  made  an 
exhaustive  study  of  the  project,  a  Renter 
correspondent  says  the  Ottawa  and 
Georgian  Bay  Canal  scheme  is  practical 
for  the  Government  to  undeitake.  As 
surveyed,  the  canal  would  follow  the 
St..  Lawrence  from  Montreal  to  the  junc- 
tion of  the  Ottawa  and  St.  Lawr-ence 
rivers ;  thence  the  Ottawa  worild  be 
followed  to  Mattawa  ;  and  Lake  Nipissing 
and  the  French  river  would  provide  outlet 
from  the  Ottawa  river  to'  Lake  Huron. 

The  total  length  of  the  canal  would  be 
440  miles,  with  a  total  lockage  of  758 ft., 
the  number  of  locks  being  27,  with  lifts 
ranging  from  5  ft.  to  50  ft.  The  size  of 
the  locks  would  be  \iniformly  050  ft.  in 
leng-th,  05  ft.  clear  width  and  22  ft.  depth. 
Twenty-two  feet  would  be  the  minimum 
depth  on  the  entire  leng'th  of  the  waterway. 
I'his  waterway  would  consist  of  28  miles  of 
canal  proper,  60  miles  of  improved  river 
navigation,  and  346  miles  of  river  and 
lake,  varying  in  width  from  300  ft.  to  half 
a  mile. 


STEEL  USED  BY  UNITED 
STATES  RAILROADS. 

It  wa,s  stated  leoently,  before'  the  Inter- 
State  Oommei^ce  Ciommissio'U,  that  the  i ail- 
roads  buy  30  per  cent  of  the  steel  pro- 
duced, but  the  misstatement  is  simply  a 
repetition  of  what  a  good  many  other 
individuals  have  said  on  numeioais  occa- 
sions. From  repetition,  in  fact,  it  has 
been  generally  accepted  in  the  United 
States  that  the  railioads  buy  30  per  cent 
of  the  steel  produced. 

It  is  time  that  this  nryth  be  shattered. 
At  one  time  the  railroads  did  absoTb, 
directly  or  indirectly,  30  per  cent  of  all 
the  steel  made.  It  is  quite  likely  this  was 
true  in  1900,  when  3,977,887  gross  tons 
of  rails,  the  record  output,  weie  produced 
in  the  United  States.  But  the  railroad 
percentage  since  then  has  tended  to 
shrink. 

In  the  January  5,  1922,  issue  of 
The  Iron  Trade  Review  it  was  stated  that 
normal  requirements  call  for  an  annual 
steel  production  in  this  countr'y  of 
33,840,000  net  tons,  and  that,  of  tliis. 
total,     3,350,00'0     net     tons  normally 


are!  irsed  in  car  and  loco-motive 
construction,  and  that  2,795,000  net 
tfins  g'o  into  rails  and  miscellaneoirs 
railroad  requirements.  Now,  the  railroads 
and  the  railroad  accessory  industries 
absorb  nrachirrery  arrd  hand  tools,  and  a 
large  torrnage  of  steel  for  building,  bridge 
arrd  other  ooarstrrrctiorr.  It  is  estimated 
authoritatively  that  13  per  cent  of  the 
machirrery,  irrachiire  tools  arrd  hand  tools 
mades  irr  this  corrrrtry  go  into  railroad  arrd 
railroad  accessory  shops.  Irrasmrrch  as 
total  rrrachinery  and  harrd  tool  reqirire- 
irrents  normally  are  1,600,000  rret  tons, 
208,000  net  toirsi,  oi'  13  per  cent  of  this 
total,  must  be  added  to  the  grouping 
of  railroad  reqirirerrrents.  Of  buikling 
requirements,  which  normally  accourrt  for 
5,100,000  rret  torrs  a  year,  it  is  estirrrated 
irr  soirre  qrrarters  that  25  per  cent  goes 
dir-ectly  or  indirectly  irrto  the  railroad 
grorrping.  On  the  other  hand,  sorrre 
authorities  estimate  the  railroad  per- 
centage of  the  buildirrg"  requirements  is 
not  greater  tharr  15  per  cent.  Certainly 
they  have  not  even  ag-gregated  15  per  cent 
irr  late  years.  However,  rrsing  both 
figures  for  brrrldirrg  requirerrrents,  it  rrray 
be  assrrrrred  that  the  amount  of  steel 
norrrrally  rrsed  fo-r  railroad  prrrposes  is  riot 
less  than  19"86,  nor  more  tharr  22'47  per 
cent  of  the  entire  normal  steel  supply  of 
the  country.  The  calcrrlation  is  showrr  as 
follows  :  — 

Net  tons. 


Normal   car  and  loconiiotive 

construction  requirements..  3,350.000 

Normal  rail  and  miscel- 
laneous railroad  and  rail- 
road acce.ssory  requirements  2,795,000 

Steel  in  normal  machinery, 
macliine  tool  and  hand  tool 
requirements  of  railroads 
and      railroad  accessory 

.shops   .'.  208,000 


Normal  steel  construction 
requirements  of  railroads 
and      railroad  accessory 

manufacturers   .'.       765.000  to  1 ,275,000 

Total  normal,  direct  and 
indirect  I'ailroad  require- 
ments   7,118,000  to  7,628,000 

Total  normal  steel  production 

of  country,  net  tons    35,840,000 

Percentage  of  normal  steel 
supply    normally  used  for 

railroad  purposes    19"86  to  22'47 

It  seerrrs  certain  that  the  steel  goiirg  to 
the  railroads  rrever  again  Avill  be  larger 
than  20  per  cent  to  22|  per  centi  of  the 
total.  The  irioneering  days  irr  railway 
corrstrrrctiori,  even  in  Anrerica,  long- 
since  have  paissed,  arrd  future  requirements 
probably  will  be  restricted  largely  to 
replacerrrerrts. 


NEON,  A  LITTLE-KNOWN  GAS, 
IS  PUT  TO  WORK. 

Neon  is  one  of  the  rare  gases  of  the  aii- 
and  was  discovered  irr  1898  by  Sir  William 
llamsay.  No  practical  use  of  it  was  made 
until  about  a  year  ago,  wlreir  a  New  York 
corrcerrr  produced  air  incandescent  lamp 
«  ithout  filaments,  irsing  neon  in  place  of 
wire,  inasmuch  as  neon  becomes  lurrrinoiis 
when  electrified  and  emits  air  orange-red 
glow. 

•Neon  lamps  are  used  for  exit  lanii's  in 
buildings,  aiid  are  said  to  be  particularly 
visible  thimrgh  fog  or  smoke.  n 
The  latent  u.sc  of  thi.s  gas,  according  to 


Dr.  F.  J.  Metzger,  a  prominerrt  New  York 
menrber  of  the  American  Chemical 
Society,  is  in  a  spark  detector  or  testinj: 
instrument  for  use  by  arrtomobiles.  Ii 
consists  of  a  tube  of  ireon,  attached  by  ; 
wire  to  a  metal  contact  point.  Tht 
apiiaratrrs  is  encased  in  a  hard  rubbe 
cylinder  about  the  size  of  a  fouirtain  pen 

A  wirrdow  iir  the  case  perrrrits  the  rrser 
to  see  a  red  flash  in  the  rreon  tube  when 
the  contact  poiirt  is  applied  to  a  live  spai 
plug-  or  arry  high  tensioir  current.  Th 
flash,  by  its  diirrness  or  brightne.ss,  indi- 
cates whether  a  spark  plrrg  is  "  dead  "  or 
norrrral  and  whether  the  spark  is  ample  or 
irrsirfficient.  Leaks:  or  breaks  irr  insulated 
wire  also  rrray  be  traced  by  this  device.- 

In  the  spark-detecting  instrunrent  ireou 
is  usefirl  becarrse  it  offers  exceedingly  low 
resistarrce  tO'  the  passage  of  electricity, 
spark  that  will  jirrrrp  only  1  iir.  irr  the  arr 
will  jrrmp  approximately  75  irr.  irr  neon. 

It  also  has  been  used  in  combirration 
with  mercury  toi  pi'O'duce  a  i>owerful  whit 
light  irrstead  of  the  uirpleasant  greenisl 
blire  light  tlrrowrr  off  by  mercury  lamp 
now  rir  gener  al  use.  The  orange-red  colou 
produced  by  rreorr  is  said  to  corrrbiire  sati 
factorily  with  blue  glow  frorrr  the  nrer 
cury  vapoiu'  iir  building  up  a  white  light 

There  are  five  rare  g'ases  which  com 
prise  about  1'86  per'  cent  of  the  air:  The 
are  helium,   argoir,   krypton,   neon  an 
xenon.    Argon  has  recently  been  made  u 
of  as  a  "  filling  "  for  incandescerrt  larrrp 
becarrse  of  its  low  heat-corrdrrctiirg  pio 
perty.     Heliurrr  is  rrow  widely  kirown 
the    most     srrccessful  rroir-irrflanrnrabl 
balloon  gas  ever  discovered.      Uses  f 
krypton    and    xenorr    are    still  to 
'developed. 


PARIS  UNDERGROUND 
MOVING  PATHWAY. 

SoMi-:   tiirre   ago   the   Paris  mruricipali 
announced    that    it    was  prepared 
examirre  plarrs  for  a  rrroving  irndergrou 
pathway    consisting  of  several  paths 
varying  sjieeds,  the  nrost  r-apid  of  whic 
was  toi  be  9^  miles  per  horrr.  Passerrge 
would  pas.s  frorrr  a  slowly  moving-  band  ' 
a  rrroie  rapid,  and  so,  perhaps,  to  a  mo 
rapid  still.    Since  the  trrnnel  worrld  ha- 
to  pass  through  a  thickly-populated  di 
trict  wher-e  gas  arrd  water  mairrs,  sewei 
etc.,  were  nrrnreroris,  it  was  e>serrtial  tli 
the  trrnrrel  arrd  the  .stations  attached  tn 
shonld  occupy  as  little  space  as  possib]! 
Prizes    of    Fc.  100,000,    Fc. 50,000  ai, 
Fc. 30,000     were     offered     for  suital 
desig-ns.    Fiirally  it  was  anirounced  th 
the    conrpetition    would    be  closed 
September  20. 

This  announcerrreirt  has  already  bor' 
frrrit,  say.s  Renter.  Twenty  co'mpetit  ) , 
including  one  Eirglishman  and  one  15- 
gian,  have  signified  their  intention  of  u- 
ing  part  in  the  conii)etition,  arrd  lui" 
asked  for  further  inforniatioir.  Comju- 
tors  will  have  to  furnish  a  detailed  il- 
criptiorr  of  the  nrechanical  system  n  - 
posed,  of  the  methods  of  working,  dirii- 
sions  of  the  different  par  ts  of  the  mo^iJ' 
system  and  of  the  ]da1  forms,  details  ol  e 
driving  ))ower,  the  minimum  curvature  :i  1 
the  maximum  gradient,  and  finally  " - 
mate  the  cost  constrrrction.  installali', 
etc. 
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Aero  Engine  Cylinders. 


stresses  in  Aluminium  Cylinder  Head. 

A  cross  section  through  the  head  is  shown 
in  Fig.  1,  and  the  same  section  massed  about 
the  centre  Hne  is  also  shown  in  Fig.  7.  The 
ring  of  metal  outside  the  bolt  holes  is  not 
taken  into  account  in  the  massed-up  section. 


Fio,  6. 

The  neutral  axis  of  the  section  is  found 
thus  :  A  number  of  horizontal  lines,  such  as 
MN,  are  drawn  on  the  section.  From  the 
point  M  draw  a  perpendicular  to  the  base 
line  0  X,  cutting  the  latter  in  the  point  O. 
From  the  point  N  project  up  to  the  top  line 
H  Y,  cutting  the  latter  in  the  point  F.  Join 
0  F  by  a  line  intersecting  M  N  in  J.  Now, 
if  this  process  is  carried  out  for  the  whole 
series  of  lines  similar  to  M  N,  the  curve 
GJUSQ  will  be  formed.  The  area 
GJUSQRMG  enclosed  between  this 
curve  and  the  left-hand  extremities  of 
strips  M  N,  etc.,  being  called  B,  and  the 
area  of  the  massed-up  section  G  N  V  P  M  G 
being  called  A,  draw  a  vertical  line  X  Y, 
and  another  line  X  A,  making  any  angle 
with  X  Y.  Set  off  along  the  line  X  A  the 
distance  X  A  equal  to  area  A,  and  X  B  equal 
to  area  B.  Join  Y  A,  and  from  B  draw 
B  Z  parallel  to  Y  A.  Then  X  Z  is  the  height 
above  the  base  line  of  the  neutral  axis. 
The  moment  of  inertia  is  found  thus  : — 

From  the  point  J  on  the  line  M  N  draw 
a  perpendicular  to  the  top  line  H  Y,  cutting 
the  latter  in  E.  Join  E  O  by  a  line  cutting 
MN  in  L.  If  this  process  is  carried  out 
for  all  the  lines  similar  to  M  N,  the  curve 
G  L  T  R  will  be  formed.  The  area 
G  L  T  R  M  G  may  be  called  D.  On  the  line 
X  A  set  of!  to  the  same  scale  as  before  the 
distance  X  D,  equal  to  area  D.  Join  Y  B 
and  draw  D  I  parallel  to  Y  B.  Describe  a 
semi-circle  on  IX.  The  intercept  W  Z  of 
the  neutral  axis  on  the  semi-circle  is  K,  the 


( Continued  from  page  6,  February  11.) 

radius  of  gyration  of  the  area  A  about  the 
neutral  axis.  Hence,  the  moment  of  inertia 
about  the  neutral  axis  =  A  K^. 

Finally,  the  section  modulus  for  tension 

=  Z  =  ^  where  w  =  distance  Z  Y  in  Fig.  7. 

The    bending   moment   on   the  head 

M  =  P  ~         -  - 

-  ^ 
~  Z 


1592  D^  —  -1061  D,)  and  the  stress 


(D,-Di)  +  1-25 


where  P  =  total 


•5  (Da^Di)  +  1  J 
pressure  on  head  in  lbs.  Dj^  =  diameter  of 
spigot  on  cylinder  barrel,  inches  (see 
Fig.  1).  =  diameter  of  pitch  circle  of 
bolts,  inches. 

The  stress  in  any  flat  surface  in  the  cylinder 
head  is  obtained  from  the  formula  for  plates 
uniformly  load  and  fixed  at  the  edges,  viz., 
for  a  circular  surface  radius  r  inches,  thick- 
)iess  t  inches,  explosion  pressure  in  lbs.  per 


^2 


lbs. 


square  inch,  %}.    Stress  = 

square  inch. 

For     a     rectangular      surface,  stress 

=  -5  \jT-^-ji\j2P '  "^here  I  =  long  side,  inches; 
f)  =  short  side,  inches. 

For  a  square  surface,  stress  =  -25  ^  p, 

where  s  =  side  of  square,  inches. 

For  a  triangular  surface.  These  are  reduced 
to  equivalent  squares  by  the  method  shown 
in  Fig.  8.  Bisect  the"  angle  doc  by  the 
line  o  e.  From  d  draw  a  line  at  45  deg.  to 
the  side  o  d.  This  line  will  cut  the  hne  o  e 
in  the  point  m.  Produce  d  m,  and  make 
m  h  =  m  d.  Then,  dh\s  the  diagonal  of  the 
equivalent  square  whose  side  is  s.  As  the 
strength  of  aluminium  decreases  with  tem- 
perature, the  stress  should  not  exceed  1  ton 
per  square  inch.  The  head  should  be 
annealed  before  being  machined  to  prevent 
permanent  expansion  (growth). 


Fig.  7. 

Stress  in  Bolts  Securing  Cylinder  Foot  to 
Crankcase. 

The  axial  load  on  these  bolts  must  be 
sufRcient  to  keep  the  joint  between  the 
cylinder  foot  and  the  crankcase  tight  at 
the  moment  of  explosion.  The  total  max- 
imum pressure  in  the  cylinder  being  P 
•7854  p,  where  Di  =  internal  diameter 
combustion  chamber,  inches,  and  p 
maximum  explostion  pressure,  lbs,  per 


square  inch.    The  tensile  load  on  each  bolt 


n  n 
864       p _  M  T>i-p, 


•7854  nd-' 


nd' 


where  n  =  numbs^ 


of  bolts  ;  d  =  diameter  of  bolts  at  bottom 
of  threads,  inches. 

As  these  bolts  are  small  in  diameter  (|  in. 
to      in.),  care  must  be  taken  in  tightening 


Fig.  8. 

them  up,  or  the  tensile  load  due  to  screwing 
up  will  produce  high  stresses.  Consequently, 
the  maximum  length  of  the  spanner  must 
be  determined  from  the  following  considera- 
tions :     Spanner    moment  =  F  L 


Fd\h  +  3-Udusec./3 


Prfjfe  +  3 
'^'^    n  13-14  d 


„  P 

■00 


u  h  sec.ySJ 
'  d  (    %  +  -353  d  \ 

7?  \3-14rf--1125  V 


u  R 


of 


14  d--\\2l: 

where  h  =  pitch  of  bolt  threads,  inches. 

B  =  half  angle  of  V  on  thread  = 
27 i  deg. 

n  —  coefficient  of  friction  =  -1. 
R  =  mean  radius  of  nut  face,  inches. 

Now,  if  F  is  taken  as  40  lb.,  this  determines 
the  value  of  L,  the  effective  length  of  the 
spanner,  inches. 

The  additional*  shear  stress  due  to  torsion 
I  u-         •  f      FL  -  -im'- 

on  bolt  in  screwing  up  =  /  s  =  -^-^  

where  Z  p  =  polar  modulus  of  bolt,  and  the 
combined     stress     =     -315  ft     +  -625 

v/r+47^ 

Stress  in  Bolts  Securing  Aluminium  Head  to 
Steel  Cylinder. 

The  method  of  obtaining  the  stress  in 
these  bolts  is  most  clearly  shown  by  means 
of  a  numerical  example. 

Take  the  case  of  an  aluminium  head 
bolted  to  a  steel  cylinder  by  10  i"-  bolts 
of  nickel  chrome  steel.  If  a  cross  section  is 
taken  through  the  head  cutting  the  bosses 
for  the  bolts,  the  area  of  the  aluminium 
=  7-12  square  inch,  i.e.,  14  times  the  total 
area  of  the  bolts.  The  length  of  boss  and 
of  bolt  =  3  in.  =  /.  The  maximum  tem- 
jierature  of  the  cylinder  head  is  485  deg. 
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Fah.  The  coeflBcient  of  linear  expansion  for 
the  aluminium  head  =  -00001234,  and  the 
coefficient  of  Unear  expansion  for  the  steel 
bolts  =  0G000636.  The  modulus  of  elasticity 
of  aluminium  11,000,000  lb.  per  square 
inch.  The  modulus  of  elasticity  of  steel 
=^  27,000,000  lb.  per  square  inch.  The  bolts 
be  omo  r.t  485  deg.  Faj.  of  a  length  I  + 
•00000636  X  485  1.  The  aluminium  boss 
becomes  I  +  -00001234  x  485  To  make 
these  lengths  equal  the  bolts  are  each 
stretched  y  inches,  and  the  aluminium  is 
compressed  x  inch.  If  the  stress  in  the 
aluminium  —  /  the  stress  in  the  bolts=14  /. 

Then-^^ 

X  y 

from  which  x  —  -175  y.  Now,  since  the  bolts 
and  bosses  are  of  equal  length,  ?+ -00000636  x 
485  Z  +  2/  =  Z  +  -00001234  X  485  /  —  x. 
X  +  y  ^  -00599  I  —  -00309  I.  Therefore  y  = 
•00246/.    The  stress  in  the  bolts  due  to 


:  11,000,000  and  ul^  -  27,000,000, 


expansion 


_  27,000,000  y  ^  27 


000,000  X 


•00246  66,500  lb.  per  square  inch  =  29-6 
tons  per  square  inch. 

Total  Stress  in  Bolts. 

If  the  value  oi  f  t  (i.e.,  stress  in  bolts  due 
to  explosion  pressure)  be  4  tons  per  square 
inch  and  the  torsional  shear  stress  =  tons 
per  square  inch,  then  the  total  stress  = 
12-6  +  21-1  =  33-7  tons  per  square  inch. 


HAND  CHASING. 

  By  K.  Reid. 

The  practice  of  cutting  a  thread  direct 
with  chasing  tool,  without  preTiously 
fixing  gear  wheels  on  a  lathe,  is  adopted 
by  some  branches  of  the  engineering  trade. 
While  this  is  mainly  done  by  workers  of 
the  "  .soft  "  metals,  such  as  brass-fiui.sliers, 
there  are  occasions  when  millwrights, 
turners,  and  mechanics  attempt  this 
operation  on  small  iron  and  steel  work. 
Cuting  the  thread  in  this  manner  requires 
a  great  amount  of  skill,  practice  and 
experience,  for  not  only  does  the  tool 
require  careful  handling,  but  care  and 
attpiitinn  should  be  given  to  the  shape  of 
the  tool  used  and  its  angles.  The  angle 
to  ho'd  the  tool,  the  height  of  the  tool  and 
tool  rest,  side  movement  auu  sijeed  of  the 
work,  all  require  coiLsideration,  while  the 
tool  should  be  kept  parallel  with  the  work 
to  ensure  a  regular  and  uniform  pitch  of 
thread. 

Chasers  are  mostly  used  on  V-shaped 
threads,  such  as  the  "Wliitworth  thread. 
When  these  threads  are  cut  in  the  lathe 
with  an  ordinary  screw-cutting  tool  the 
sharp  angles  at  the  top  and  bottoau  do  not 
c-onform  to  the  Whit  worth  thread,  as  tliis 
thread  has  a  rounded  apex  and  root.  The 
shape  of  the  tool  can  be  altered  to  give  the 
cnrrert  radius  at  the  bottom  of  the  thread, 
but  the  sharp  angle  at  the  top  remains. 
The  remedy  is  sometimes  sought  by  fixing 
a.  c^iaser  tool  or  cutter  into  the  tool  nost, 
but,  except  in  special  screwing  machines, 
the  practice  is  to  use  the  hand  chaser. 
Corrections  of  faults  which  mav  liave 
arisen  while  screw  cutting  can  be  jmt 
right  with  the  chaser,  such  faults  as  the 


metal  lifting,  work  not  parallel  ox  the 
thread  not  the  exact  shape,  are  among 
manv  which  occur. 

Chasers  are  cut  by  bobbing-,  and  a  little 
attention  to  them  before  using  will  help  a 
gond  deal  in  their  use.  The  bottom  side, 
which  lies  on  the  rest,  shoidd  be  free  from 
"Rags"  and  quite  smooth.     This  will 


lr\5ide  Chaser 


Outsidj  CK8j«r 


^  Lip  0'  Top  Rak« 


F,,  I 


Grind  LevffI  ftnti  Smoott' 


help  the  sliding  motion,  and  it  will  'do  no 
harm  to  grind  a  small  radius  on  the 
bottom  corner  of  the  thread,  as  shown  in 
Fig.  1. 

The  top  of  tlie  chaser.s  are  more  often 
than  not  finished  flat ;  it  will  help  them 
to  more  than  polish  or  .scrape  if  a  slight 
top  rake  or  lip  is  gToiind  (Fig  1).  To 
have  complete  control  of  the  tool,  the 
chaser  with  handle  attached  shoukl  not  be 
more  than  10  in.  to  12  in.  overall.  It  is 
not  necessary  to  have  special  handles 
made;  good  file  handles  will  answer  the 
purpose. 

The  cliaser  rest  can  be  easily  made  out 
of  scpiaie  or  rectangular  wrought  iron  or 
mild  steel  the  section  of  the  metal  will 
depend  on  the  size  and  tyiie  of  machine 
to  be  used.  The  rest  should  be  rigid  and 
as  stiflf  as  pO'Ssible,  so  that  the  metal  used 
for  the  purpose  should  be  as  large  as  the 
machine  will  take.  When  bending  the 
tool  rest  keep  the  corner  as  short  as 
possible  (Fig.  2).  Too  large  a  ladius  at 
the  corner  often  makes  it  awkwaid  to 
ica'li  the  first  few  threads  and  is  apt  to 
foul  the  tail  stock  spindle  (Fio-.  .3).  The 
side  of  the  chaser  rest  which  is  to  be 
secured  to  the  tool  post  or  holder  can  1  e 
made  any  length  to  .suit  the  i)articular 
fastenings  of  the  machine  to  be  used,  but 
the  other  side,  the  one  upon  whicli  tlie 


to  be 
SmoofK 


TKii  Behd 
to  be  5\\ort 


FicTI. 


Fic  IE. 


■  0 
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chaser  itself  slides,  should  be  kepi 
quite  short.  The  longei  tliis  side 
is  made  the  more  is  the  inclination' 
tO'  spring  when  pressure  or-  weight 
is  put  upon  it,  and  this  .spring  is 
fatal  to  succe.ssful  chasing.  As  an  example, 
it  the  sciew  to  be  chased  is  (J  in.  long'  the 


chaser  rest  should  be  no  more  than  3  in. 
The  first  3  in.  can  be  chased,  then  the 
saddle  of  the  machine  with  the  tool  rest 
attached  can  be  moved  bodily  to  reach  the 
next  3  in.  Avoid  the  spring  to  the  chaser 
rest  by  all  possible  moans.  This  causes  the 
chaser  to  lise  and  fall  above  and  below  the 
centre  line,  and  consec^uently  there  will 
be  a  variation  in  the  size  and  shape  of  the 
thread.  The  short  side  of  the  rest  should 
either  be  filed  smooth  or  ground  up  to 
facilitate  a  regular  and  even  surface  for  a 
sliding  movement.  Determining  the  height 
of  the  rest  before  securing  is  an  important 
point.  Consideration  must  be  given  to  the 
thickness  of  the  cha.s'er  itself;  as  the  top 
edge  of  the  chaser  should  be  on  the  centre 
line  of  the  work,  due  allowance  must 
therefore  be  made  when  setting.  The 
length  of  side  must  be  parallel  with  the 
work,  and  as  close  as  possible  to  it  without 
actually  touching.  There  is  always  a 
tendency  for  the  chaser  to  run  between  the 
work  and  tlie  edge  of  the  rest ;  to  do  so 
would  be  fatal  to  the  work,  and  to  render 
this  less  likelv  it  is  most  essential  that  the 
rest  should  all  but  touch  the  tops  of  the 
threads,  leaving  practically  no  space  where 
it  would  be  possible  to  have  a  mishap. 

There  are  many  methods  employed  for 
the  operation  of  chasing ;  one,  however,  is 
common  and  not  veiT  difficult  to  adopt  by 
those  who  have  not  had  much  practice. 

Hold  the  chaser  by  the  right  hand  with 
a  firm  pressure  against  the  work-  The 
left  hand  .should  be  steadied  by  the  fingers 
gripping  the  outside  of  the  chaser  rest  or 
some  part  of  the  tool  post.  The  thumb  of 
this  hand  should  rest  and  bear  down  to 
the  top  of  the  chaser  itself,  and  as  the 
chaser  travels  along  the  rest,  following 
the  thread,  the  hand  should  gradually 
open  out.  The  total  amount  cf  the  chasing 
done  at  one  time  should  equal  in  Ipugth  the 
anioimt  the  hand  will  open  out.  The  inside 
chaser  is  perhaps  more  difficult  to  use,  and 
.special  chaser  rests  have  often  to  be  made 
to  suit  the  hole  which  has  been  screwed. 
Where  a  collar  or  shoulder  appears  it  is 
sometimes  necessary  to  increase  the  dis- 
tance X,  Fig.  1.  This  can  be  done  by 
grinding.  Slow  .speeds  are  not  suitable 
for  this  class  of  work,  but  the  revolutions 
can  be  regulated  by  the  diameter  of  the 
work  and  tlie  number  of  tlireads  prr  inch. 


Motor  Works  Close.— The  Sheffield  Simplex 
iMotor  Car  Co.  have  closed  down  their  Sheffield 
works,  because  production  is  in  advance  of  the 
sales.  The  manufacture  of  cars,  motor  cycles  and 
commercial  veliicles  has  been  continued '  until  all 
the  storage  accommodation  is  occupied,  and  the 
finished  and  the  partly  finished  stock  has  grown  t( 
a  value  of  £500,000. 

Two  Hundred  D.\ily  Air  Passengers. — Some 
interesting  figures  were  given  by  Sir  Henry  White 
Smith,  chairman  of  the  Society"  uf  British"  Aircraf; 
Contvactors.  in  a  paper  which  lie  read  recently.  He 
stated  that  nearly  200  passengers  had  been  carried 
every  working  day  since  May,  1919.  by  British 
aeroplanes.  From 'May,  1919,  to  September,  1921. 
the  number  of  British  machines  wei-e  nearly  Iwif 
as  many  as  those  of  all  otiier  nations  cninhineil. 
Value  of  imports  ovpr  the  same  period  £1,000.000. 
Value  of  exports  £500.000.  Appro.xiinate  mileage 
1,915,000.  Passengers  cavried  142,241.  "  Improve- 
ments in  air  traffic,"  Sir  Henry  said.  "  may  be 
effected  by  a  great  measure  of  propaganda,  publi- 
city, and  advertising  of  the  aerial  services,  but 
princinallv  by  tlie  creation  of  confidence.  It  needs 
to  be  broutrlit  home  to  the  man  in  the  street  that 
aerial  transport  is  at  his  service  day  by  day  in 
precisely  the  same  way  as  otlfer  transport," 
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A  High-ratio  Gear. 


Pinion  with  Only  One  Tooth. 

The  (|uestion  often  arises  as  to  the 
highest  ratio  which  can  be  obtained  by  a 
single  pair  of  spur  gears.  In  order  (o 
obtain  very  high  ratios  jjinions  with  a 
small  number  of  teeth,  as  low  as  three, 
have  been  used,  and  it  has  generally  been 
considered  that  three  teeth  was  the 
minimum  n  imbei  .  By  "utilising  the  helical 
principle  jiractically  a  one-tooth  pinion  ^  ^ 
now  being  made,  and  Figs.  1  and  2  heit  - 
with    sliow     this     pinion     in  different 


1 


Fm.  ]. 

positions.  Fig.  •{  shows  it  in  gear  with  a 
,  wheel  having  (]3  teeth,  the  ratio  of  the 

combination  then  being  63:1. 
;    The  detail,^  of  the  gear  aie  as  follows  :  — 

Pinion.  Wheel. 

,  No.  of  Teeth    1  63 

Pitch    1-968  D.P.  or  1-595  Circiular 

!  ^  Pitch. 

-  Pitch  circle  diameter.K  -508  ?.2  004 

.Outside  diameters  .  .  1-756  3l>-21(I 

'  Face  w  idth    6  in. 

!j  Centre  distance  ....  16-26 

[  Pressure  angle   22  deg.  id  ft. 

•  Diameter  of  r<haft  .  .  li  in. 

Ratio       of  pitch 

diameters    63  :  I 

■Ratio     of  outside 


diameters 


18-28  :  1 


L  Fig.  4  shows  clearly  the  design.  Due 
[to  the  teeth  being  helical  and  to  half  llu- 
'..face  width  being  equal  to  the  lead  or 
I,  axial  pitch  of  the  pinion,  there  is  con- 
\  tinuity  of  contact,  notwithstanding  the 
i  fact  that  the  pitch  on  the  line  of  pressure 
[.is  smaller  than  the  actual  line  of  contact 
Ion  the  section  at  right  angles  to  the  axes, 
p  A  gear  designed  in  this  way  with  straight 
teeth    would  be    unworkable,    but  the 


];  Fin.  2. 

i'  -       _  . 

I  helical  formation  makes  this  particular 
i  gear  quite  workable.  All  phases  of 
[^engagement  are  in  simultaneous  contact, 
i  therefore  the  transmission  is  perfectly 
iuniform  and  positive. 

\  This  gear  has  great  interest  for  the 
■  'student,  and  it  also  is  of  great  value  for 

research  or  experimental  work.  It  will  be 
^noticed  from  the  details  given  above  and 
[from  the  line  drawings  that  although  the 

ratio  of  the  pitcli  circles  is  63  : 1,  the  raiio 
.of  the  outside  diameters  is  only  18'26  : 1 ; 
j  therefore,  although  the  pitch  circle  of  the 
r  jiinion  is  only  approximately  half  an  inch, 
I  the  actual  strength  due  to  the  abnormal 
jOutside  diameter  is  suflficient  to  transmit. 
I, without  undue  deflection,  sufficient  power 
[to  make  the  gear  suitable  for  many 
I  practical  applications. 


The  gear  illustrated  has,  we  understand, 
been  run  under  jjower  for  a  considerable 
time,  and  it  has  transmitted  10  h.p.  at 
1,U00  revolutions  per  minute  of  the  pinion 
without  any  signs  of  wear  or  distress. 
After  this  test  the  teeth  were  smooth,  and 
although  efficiency  tests  were  not  carefully 
made,  sufficient  information  was  obtained 
to  show  that  the  efficiency  Avas  very  higb 
In  this  connection  it  may  be  noted  thai 
the  wheel  works  ciuite  well  as  the  driver, 
which  shows  that  the  efficiency  is  high 
We  believe  that  the  efficiency  using  the 
])inion  as  the  driver  will  be  as  high  as  an,\ 
other  double  helical  gear — that  is  to  sa.\ , 
it  will  probably  amount  to  between  97  ])ei 
(-ent  and  98^  i)er  cent. 

It  will  be  noted  from  the  drawings  thai 
nearly  the  whole  action  of  tlie  tooth 
contact  is  what  is  generally  known  a.- 

recess" — that  is  to  say,  it  takes  place 
when  the  pinion  is  going  out  of  engage- 
ment with  the  wheel.  Tbi.s  tends  toward  • 
efficiency  and  efficient  lubrication  becausi 
the  oil  is  being-  drawn  into  the  line  oi 
contact.  Also,  it  causes  the  surface  of 
tlie  ))inion  to  become  highly  polished. 
])roviding  the  gear  is  supplied  with  plenty 
of  oil. 

It  is  considered  tliat  ibis  geai'  on  iesi 
has  iiroved  that  Avhatever  sliding  action 
tliere  may  ])e  is  of  no  detriment,  and  also 
that  it  serves  to  show  that  .sliding  action 
in  gear  teeth,  pioviding  it  takes  place  in 
recess,  is  not  objectionable,  but  that  il 
a])pears  of  great  advantage. 

If  a  gear  of  the  same  size  as  this  experi^ 
mental  one  will  tiansmit  for  a  reasonable 
]ieriod  in  actual  service,  the  power  stated 
above  at  the  speeds  given  it  should  ]>]ove 
of  great  j)ractical  value,  because  the 
diameter  of  the  wheel  is  small  for  such  a 
high  ratio.  The  usual  method  when 
requiring  such  a  high  ratio  is  to  use  a 
double  reduction  spur  gear  when  con- 
siderable power  has  to  be  transmitted. 
For  very  light  drives,  in  cases  where  it  is 
nminly  desired  to  transmit  motion,  a  worm 
gear  is  used,  but  it  is  well  known  that 
high  ratio  worm  gears  are  very  inefficient  ; 
consequently  they  are  not  used  for  trans- 
mitting power  at  normal  .speeds. 

Considerable  doubt  has  been  expressed 
bv  many  interested  i:)eople  as  to  whether 

|l>ic     O'PTT     will     PTOVP     Sllffir>iailtlT  rlm-nl^V^ 


more  compact,  more  efficient,  cheaper  to 
j)roduce  and  altogether  more  economical 
than  a  double  reduction  gear. 

It  is  only  recently  that  the  production 
of  such  opinion  has  become  possible.  It 
will  be  noted  that  the  double  helical  teeth 


Fig.  :i. 

of  both  jiinion  and  wheel  are  continuous, 
and  that  the  junction  of  the  right  and 
left-hand  portions  necessitates  no  modifi- 
cation in  the  true  involute  shape,  becau.se 
the  apices  of  the  teeth  have  sharp  points 
and  sharp  corners.  Both  the  wheel  and 
l)inion  Were  cut  on  a  No.  4-Sykes'  patent 
generating  machine  with  a  standard 
equipment  and  .standard  cutters.  The 
samp  cutters  were  used  for  cuttins"  the 


Vic.  1. 

for  practical  application.  The  makers, 
the  Power  Plant  Co.  Ltd..  of  West 
Drayton,  are  of  the  opinion  that  there  is  a 
large  field  of  utility  for  such  a  gear,  and 
l)ropose  to  put  a  similar  one  in  actual 
service  as  soon  as  convenient.    It  is  much 


pinion  and  the  wheel,  and  also  the  same 
nxachine. 

This  very  interesting  gear  is  to  be 
deposited  in  the  South  Kensington 
Museum,  where  it  is  expected  it  will  be  on 
view  within  a  few  weeks. 
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MOTION  PICTURES  OF  A 
STOKER  FURNACE  IN 
OPERATION.* 

By  E.  Sanford  Riley. 

TiiE  inoving-picture  method  of  sliowing- 
furnace  operation  is  tlie  result  of  about 
ten  years  of  study  and  experiment  in  an 
effort  to  show  oontinuoiisly  the  action  oi' 
a.  fuel  bed.  The  opportunity  thus  offered 
O'f  studying  the  fuel  bed  in  operation  nray 
s.uggest'  new  lines  O'f  investigation  and 


Fig.  1. — Arrangement'of  Camera'befoi-e  Furnace  Djoi\ 


development  The  first  intimate  cuntact 
with  a  I'oaring  hot  stoker  fire  usually 
developed  the  tact  that  motioii-])icture 
cameias  were  valuable  and  must  be  treated 
with  moi'e  lespect.  A  temperatui'e 
appr.oaching  3,000  deg.  Fah.  presented 
new  problems  even  to  the  most  versatile 
motion-]>ictuie  expert . 


FiQ.  2. — Crosci-section  of  Furnace  Setting. 


These  difficulties  in  the  obsiervation  of 
the  phenomeivon  of  the  combustiim  of  coal 
were  finally  overcome  by  the  ingenuity 
and  persistence  of  F.  II.  Daniels,  general 
manager,  Sanford  Riley   Stoker  Co.,  so 


*  Remarks  accompanying  presentation  of  motion 
pictureis  at  tlip  nnnutil  meeting  of  the  Anipvicnn 
popjety  of  Mfpli'iiiifiil  Engineers, 


it  is  to  him  we  owe  the  invention  and 
accomplishment  here  described. 

The  camera  (Fig.  1)  was  mounted  at  the 
right  height  on  a  stand  which  was  arranged 
to  roll  up  to  the  door.    A  heavy  asbestos 
shield  was  built  to  protect  the  front  and 
side  of  the  camera.    The  shield  over  the 
front    was  made    to    fit    more    or  less 
accurately  in  place  of  the  door,  while  the 
shield  at  the  side  was  made  to  protect  the 
camera  against  the  hot  brick  lining  of  the 
door  when  the  latter  swung  open.  This 
ari  angement  made  it  convenient  to  run  the 
camera  up  into  position  as  soon  as  the  door 
was  opened    and  maintain    the  furnace 
conditions  the  same  as  when  the  door  wa.^ 
sliut.    Fig.  1  shows  the  operator  in  posi- 
tion with  the  door  opening  closed  by  the 
front  shield  and  the  hot  door  lining  covered 
by  the  side  shield  shown.  Fven  with  these 
precautions,  an  electric  fan  was  required 
to  keep  the  camera  safe  and  the  operator 
less  uncomfortable. 

Of  course,  the  real  problem  was  the 
protection  of  the  camera  lens  during'  the 
time  it  had  to  be  exposed.  The  hole 
allowing  the  camera  lens  to  look  through 
the  front  screen  was  normally  closed  by 
another  asbestos  plate.  This  plate  was 
tripped  open  bv  the  operator's  foot  only 
during  the  time  pictures  were  to  be  taken. 
Note  tlie  pedal  and  pulley  connections 
thereto  in  Fig.  1. 

For  protection  of  tlie  I'amera  lens,  a 
water  cell  with  glass  windows  was  first 
tiied.  A  forced  circulation  of  watei 
through  the  cell  did  not  prevent  the  glass 
from  cracking.  This  defect  was  remedied 
bv  usinq*  special  Pyrex  glass,  but  it  was 
found  that  air  bubbles  were  formed  on  the 
side  next  the  fire,  and  even  distilled  water 
did  not  prevent  them.  These,  of  course, 
spoiled  the  clearness  of  the  pictures. 
Finallv,  the  combination  of  two  sheets  of 
heat-resisting'  glass  with  a  thin  sheet  of 
gold  between  was  tried.  The  gold  acted 
as  a,  inirroi'  and  threw  back  into  thf 
furnace  approximately  75  per  cent  of  the 
radiant  heat,  while  it  allowed  approxi- 
mately 75  per  cent  of  the  light  rays  to  pass 
through.  This  protector  for  the  lens  was 
itself  ]irote€ted  bv  two  jets  of  compressed 
air  arranged  to  impinge  and  mushroom  in 
front  of  the  o])ening  in  the  asbestos  scr^^^n. 
(See  the  hose  connection  in  Fig.  1.)  This 
air  had  to  he  delivered  at  approximately 
100  lb.  pressure  in  order  to  get  the 
required  cooling  effect.  Furthermore,  it 
had  to  be  clean  and  free  from  all  moisture 
and  oil.  The  trap  shown  underneath  the 
camera  was  di'ained  frequently  in  order  to 
ensure  clean  air. 

In  addition  to  the  screening  effect  of  the 
gold  leaf,  it  was  found  necessary  to  use 
what  is  called  a  Wrattan  filter  in  order  to 
prevent  halations  on  the  film. 

At  the  suggestion  of  John  A.  Stevens, 
Mem.Am.Soc.M.E.,  a  s))ectronieter  was 
used  in  the  fire,  and  this  showed  a  com- 
plete spectrum  from  leds  down  to  violet 
and  a  brilliant  yellow  sodium  line.  The 
blues  and  jmrjiles  increase  in  intensity, 
dcpendiilg  on  the  temperature  of  the  fire 
viewed  through  the  spectrometer.  A 
lianchromatic  film  stock  was  used  to  bring 
out  the  reds  of  the  spectrum.  This  com- 
bination of  gold  screen,  Wrattan  filter  and 
])anchr()matic  film  shows  the  texture  of 
ihc  fire  well  enough  for  the  purpose. 


The  pictures  were  taken  at  the  plant  of 
Bird  &  Son,  Inc.,  East  Walpole,   Mass.  j 
The    boiler   is    a  Stirling,  of  822  h.p., 
equipped  with  a  9-retort  extra  long  Riley 
underfeed  stoker.      This  installation  wa^ii 
made  by  John  A.  Stevens,  engineer,  of| 
Lowell,  Mass.,  and  a  cross-section  of  th  ' 
furnace  setting  is  shown  in  Fig.  2.  Th.v 
height  of  the  mud  drum  being  lift,  abovel 
the  floor  line  allowed  the  use  of  the  rear 
door  shown  in  addition  to  the  usual  side 
observation  door.    Both  these  doors  were' 
used  for  taking  inctures,  and  proved  .ju-t 


Fig. 3. — Typical  view  through^rear  door  of  Furnace. 

as  convenient  for  this  as  they  are  foi  obsei 
vation  in  everyday  use. 

Fig.  3  is  a.  typical  view  through  tJi 
rear  door,  and  Fig.  4  through  the  sid 
door.  Restriction  of  the  view  due  i 
limited  flare  of  the  brickwork  around  tli 
doors  is  a  handicap  but  does  not  interfei 
with  a  study  of  the  limited  area  seen.  Ij 
is  hoped  later  to  get  more  extended  vieAvl 
thro\igh  specially  flared  door  openings,  hi 
in  this  case  it  was  necessa,ry  to  take  pii 
tures  under  usual  sei-vice  conditions.  It 
also  planned  to  make  special  studies  ( 
side-wall  clinker  action,  and  developmei 
of  clinkers  elsewhere  in  the  furnace.  Ti 
o])ei'ating  conditions  were  normal  duriii 
the  week  these  pictures  were  taken.  ' 
took  nearly  an  entire  week  to  get  sati 
factory  motion  pictures  of  the  file  aloii' 
and  altogether  about  2,000  ft.  of  film  w.- 
used  up  in  order  to  get  the  700  ft.  showi 
Th  ere  was  no  attempt  made  to  have  il 
fire  in  any  sjiecial  condition.     Tlie  pictun 


Fi(.,  4  — 'l'_vp-cal  view  tlniiug'i  side  dm^r  nl'  Furnai  i' 


v.ere   taken    generally  as   the  appanifi 
could  be  prepared  for  action,  and  some 
the    operation    shown    is  bettT'r   as  i 
example  of  what  not  to  do. 

The  pictuies  taken  and  reproduced  t 
normal  camera  speed  show  nothing  mm 
more  interesling  than  the  still  pict  n- 
rcproduced  in  Figs.  'A  and  4,  except  ;)'■ 
haps  the  pictures  of  the  banked  fire  a  I 
the  dumping.  The  change  from  bankl 
(Conti'uicfl  on  pof/c  30,) 
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New  Steel. 

We  learii  that  Messrs.  Ariustiong, 
AVliitwoi-tli  &  Cb.  have  pioduced,  as  a 
result  oi  reseai-ch  work  carried  out  at 
their  Opeiishaw  woi-ks,  a  steel  kiiowii  as 
"Vib'i'ac,"  -which  is  claimed  to  have  the 
valuable  property  Oif  iievei'  teuipeiiiig- 
brittle,  and  to  be  absolutely  reliable  and 
oomsistent  in  its  behaviour  undei  any 
normal  treatment. 

Of  the  nickel  chi-onie  steels  which  have 
come  intO'  pi-oniiuence  of  recent  years  the 
oil  quenching  type,  tempered  to'  give 
approximately  5U  tous  yield,  GO  tons 
maximum  stress,  18  per  cent  elongation, 
40  per  cent  reduction  of  aiea,  with  an 
impact  figure  of  35ft,  lb.,  is  the 
one  which  haiS  come  into  general  use, 
particularly  for"  aero  and  autoinoibile 
crankshafts,  front  and  lear  axles,  tians- 
missio'ii  shafts,  tram  axles,  rotor  and 
tuibine  shafts,  turbine  discs,  etc.  By 
careful  manipulation  during  forging  and 
the  heat  tieatnient  of  this  material,  it  is 
possible  with  these  same  mechanical  tests 
to  obtain  an  impact  of  TO  ft.  lb.  The 
impact  test  is  an  index  of  the  brittleness 
or  the  toughness  of  the  steel,  and  is  theie- 
fore  a  criterion  of  its  value  in  resii-tiiig 
shock  and  toision  stresses. 

This  and  similar  nickel  chrome  steels, 
however,  indisputably  reveal  inconsis- 
tency when  subjected  to  impact  testing. 
The  same  steel,  with  fixed  mechanical 
properties,  will  often  vaiv  in  impact  valun 
from  2  ft.  lb.  to  60  ft.  lb.  In  order  to 
coiTect.  this  temper  brittle  diseaiSe  forgings 
made  of  this  material  are  often  either 
water  or  oil  quenched  fioni  the  tempeiing 
heat,  but  a.s  frequently  happens,  a  lemiedy 
to  cure  one  evil  introduces  another.  In 
this  case  the  effect  of  water-  or'  oil  quench- 
ing  is  to  give  rise  to  distortion. 
Cylindrical  forgings,  particularly  those  of 
hollow  formation,  invariably  deform  when 
quenched  aftei  tempering,  and  often  pre- 
sent .seiious  difticulties  in  departing  from 
their  true  foini  during  machining  opera- 
tions owing  to  distortion  creeping. 

To  correct  distortion  tlie  objectionable 
practice  of  cold  straightening  has  usually 
1 01  be  employed.  It  a  toiging  has  been 
Ijeriuanently  straightened  in  the  cold  con- 
dition, the  elastic  limit  of  the  steel  has 
been  definitely  f)verconie,  and  one  of  the 
moS't  valuable  properties  in  the  steel  has 
been  destroyed  and  probably  a  line  of 
weakness  develoiped.  Cbriversely,  if  a  dis- 
torted forging  lias  been  only  temporarily 
straightened,  it  will,  particularly  after 
machining,  gradually  creep  back  to  its 
distorted  alignment. 

It  is  claimed  for  the  new  "  Vibrac  " 
steel  that  in  adition  to  the  fact  that  it 
responds  satisfactorily  to  even  higher 
mechanical  requirements,  particularly  in 
respect  to  elastic  limit,  than  those 
obtained  from  nickel  chrome  steels,  it 
may,  subject  to  any  normal  treatment. 
a,fter  temiiering,  be  either  furnace  cooled 
or  cooled  in  air,  thus  cutting  out  all  risks 
oi  distortion,  and  yet  Avill  give  liig-lier 
impact  values  than  nickel  chrome  steel 
treated  under  the  most  favourable  con- 
ditions. 


Engine  Contract. 

A  contract  has  been  secured  by  Messrs. 
Ruston  &  Ilornsby  Ltd.  for  oJS  heavy  oil 
engines,  approximately  2,500  b.h.p., 
from  the  South  African  Railways  and 
Harbours  Department.  The  engines  are 
for  driving  grain  elevators  and  electric 
lighting  plant. 

Anothei'  order  to  record  is  the  one 
received  by  Messrs.  Fleming  &  Fergirson, 
shipbuilders.  Paisley,  for  a  small  dredger 
and  two  barges  for  tlie  K<nimaiiiaii  port  of 
Suliiia  on  llie  Danube.  Operations  have 
already  commenced,  but  it  is  understood 
that  only  a  small  number  of  workmen  wili 
be  required  for  the  work. 

Cheaper  Coal  Transport. 

It  has  ])een  decided  l)y  the  Caledonian, 
Olasgow  &  South-Westeni  and  North 
British  Railway  Comjjanies  to  make  a 
1  eduction  in  the  rates  for  conveyance  of 
coal,  coke  and  patent  fuel  to  steelworks  and 
blast  furnaces.  It  will  be  remembered  that 
the  coaloAniers  have  been  agitating  for  a 
reduction  for  a  considerable  time. 

The  modified  rates  will  come  into  o])eia- 
tion  on  February  15,  and  Mill  be  as  at 
January  14,  l!)2(l,  ]ilus  75  i)er  cent  and  a 
fiat  rate  addition  of  4d.  per  ton,  with  a 
maximum  increase  of  5s.  per  ton. 

With  regard  to  dock  charges  the 
directors  have  decided  that  from  February 
1  (retrospective)  th^  charge  for  tipping 
coal  at  Ivist  Coast  ports  will  be  reduced 
from  10s.  to  Gd.  pet  ton.  Tliis  will  Iwing 
them  into  line  with  the  charges  at  West 
Coast  ]KHts.  The  directors  have  also 
decided  that  the  present  rates  for  convey- 
ance of  dross  from  one  colliery  to  another 
for  washing  prii'iioses  shall,  as  a^  tem- 
porary arrangement,  l)e  reduced  by  the 
amount  of  the  flat  rate  addition  of  (id.  i)er 
ton. 

The  directors  do  not  see  their  way  to 
modify  the  rates  for  the  shii)meiit  of  coal. 
If  it  is  found  that  the  existing  rates  are 
handica  Piling  the  export  trade  of 
Scotland  in  competition  with  that  of 
England,  the  directors  will  be  prepared  to 
reconsider  the  matter,  but  at  present  they 
do  not  see  any  evidence  of  this. 

With  regard  to  demurrage  charges,  it 
has  been  decided  that  the  present  charge 
of  3s.  per  wagon  per  day,  plus  Is.  for 
haulage,  should  be  maintained,  but  that  if 
the  wagon  is  detained  under  load  for  moie 
than  one  day  the  charge  in  respect  of  each 
subsequent  day  Avill  be  8d.  per  day. 

Shipbuilding  Ballot. 

rai)ers  have  been  distributed  to  the  ship- 
liuilding  trade  unions  for  a  naticuial  ballot 
on  the  employers"  proposal  to  discontinue 
the  flat  rate  bonuses,  totalling  2Gs.  6d.  per 
week.  The  papers  are  returnable  'not 
later  than  February  25,  and  the  text  will 
not  be  published  until  it  has;^  reached  all 
the  branches  of  the  respective  unions.  A 
uniform  type  of  paper,  howevei',  will  be 
circulated  to  all  unions  in  the  federation, 
the  National  Union  of  Foundry  Workers 
and  the  Workers'  Union,  and -will  set  out 
in  detail  the  history  of  the  negotiations 


and  the  employers'  reasons  for  the  reduc- 
tion. It  Mill  also  be  explained  that 
lUs.  Gd.  of  the  2Gs.  Gd.  M  ill  be  taken  oh  on 
March  15,  and  that  a  further  conference 
M  ill  be  held  to  consider  the  date  when  the 
remaining  lOs.  shall  be  discontinued.  The 
decision  of  tiie  Morkers'  delegates  that  no 
case  liad  been  made  out  for  any  reduction 
w  ill  also  be  emphasised;  also  the  fact  that 
ihey  Mere  unable  to  accept  the  employers' 
revised  proposals,  Avliich  remained,  in  sub- 
stance, a  demand  for  a  reductionof  2Gs.  Gd. 
per  M  eek.  The  men  M  ill  be  asked  to  vote 
in  favour  or  again.st  the  acceptance  of  the 
employers'  lU'oposals. 

Business  EfNciency  Exhibition. 

The  success  of  the  Business  l-]lli(  iency 
I'lxhibition,  Mliich  has  been  held  at  the 
Central  Hall  Westminster,  has  exceeded 
all  expectations.  It  is,  therefore,  pro- 
jjosed  to  continue  the  exhibition  during 
the  present  Meek.  There  have  been 
numerous  visitors,  including  heads  of 
commercial  houses  and  secretaries  of 
lU'blic  comiJanies,  and  it  is  said  tlml 
excellent  business  has  been  done. 

The  gTeate.st  attraction  in  the  sho^^ 
seems  to  be  the  Monderful  PoM-ers' 
machines,  Mhich  are  in  use  for  carding 
and  tabulating  the  returns  of  the  last 
census,  and  also  the  Hollerith  machines, 
Mhich  rendered  great  services  after  the 
census  of  1911.  There  are  many  other 
icmaikable  calculating  machines,  and  all 
are  centres  of  popular  interest. 

The  Safety  of  Airships. 

To  seeming  standardisation  in  gear  and 
method,  so  that  the  airships  of  one  nation 
can  use  the  landing,  mooring,  gassing,  and 
refuelling  arrangements  of  any  othei 
uation,  an  International  Conference 
assembled  at  Australia  House,  under  the 
chairmanship  of  Mr.  A.  H.  Ashbolt, 
Agent-General  for  Tasmania. 

Resolutions  were  passed  in  favour  of  : 
(a)  Each  country  retaining  for  itself  the 
light  to  receive  airships  by  either  or  all  of 
the  folloM-ing  M'ays:  At  air  sheds,  by 
mooring  on  the  ground,  on  "water,  by  tluee- 
M-iie  mooring  arran<'enient,  and  by  moor- 
ing mast:  (6)  standardisation  of  trail 
rope-,  pulley  blocks,  and  handling  guys 
employed  irr  landings;  and  (c)  standar- ; 
dised  coirplings,  water,  petrol,  and  8"a* 
connections. 

A  technical  sub-committee  Mas 
appointed  to  recoiiiaiiend  to  a  later  meet- 
ing such  standards  as  M-ill  comply  with 
the  resolutions.  This  sub-committee  are 
Ccmmandei  Herrera,  Major  Stelling. 
Major  Scott,  Mr.  AkashefJ,  Lieut,  de 
Vaisseau  Joughland,  Major  Graziani.  and 
Major  Greiger.  It  M-as  deqidei  to 
recommend  to  the  next  International _  Ai;^- 
Conference  the  formation  of  a  committee 
To  determine  the  airworthiness  of  aii'ships. 
It  is  recognised  that  the  conditions  of  air- 
ship travel  vary  according  to  rcAite  aiid 
season  of  the  year,  and  that  it  is  impos- 
sible to  lay  down  a  definite  margin  of  fuel 
and  balta»st  to  be  carried. 
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THE  GOAL  INDUSTRY. 

Statemeiiits  have  heen  hsued  hi  tlie  Piess 
wliich  leave  in  tlie  leadei-'s  mind  the 
impression  that  while  ■vvao-es  in  the  coal 
mining  industry  have  been  lowered,  the 
ctists  oi  production  other  than  wages  are 
imdulj-  high,  and  show  no  tendency  to 
fall.  In  view  of  the  fact  that  the  miners' 
accountants  have  access  to  the  hooks  of 
the  colliery  comiianies,  the  facts  of  the 
matter  aij?  known  to  the  miners,  but  it  is 
important  to  make  the  position  clear  to  the 
public. 

At  the  end  of  December,  1920,  when 
the  coal  industry  was  under  Government 
control,  the  total  cost  per  ton  other  than 
wag'es  amounted  to  9s.  9|d.,  of  which 
6s.  5'33d.  represented  the  costs  of  timber 
and  stores,  and  3s.  4'28d.  other  costs. 
Since  the  industry  was  decontrolled  the 
cost  per  ton  for  timber  and  stores  has 
steadily  declined,  and  is  now  about  3s. 
per  ton.  "  Other  costs,"  excluding 
timber  and  stores,  consist  of  a  variety  of 
items,  such  as  the  salaries  of  the  clerical 
and  administrative  staff,  deiiTeciation  and 
repairs,  allowances  for  making  up 
subsistence  wages,  pensions,  health  and 
unemployment  insuraiUce,  local  rates, 
royalties — which,  generally  speaking,  are 
on  the  pre-war  basis — and  welfare  levy 
charges  which  it  is  not  in  the  power  of 
collieries  to  control. 

In  consequence  of  an  agreement 
recently  concluded  between  the  owners 
and  the  workmen,  costs  now  bear  an 
apparent  increase  in  respect  of  wagon 
charges,  but  this  increase  is  set  off  by  a 
figurei  on  the  other  side  of  the  account  in 
respect  of  wagon  revenue. 

The  north-eastern  coalfields,  where  a 
great  deal  has  been  heard  about  high  costs, 
have  been  affected  to  a  certain  extent  by 
the  change  in  cavils,  which  is  effected  at 
the  beginning  of  every  ciuarter. 

This  was  ex]ilaine(i  in  a  recent  state- 
ment by  Mr.  Ridley  Warham,  a  prominent 
figure  in  north  country  coal  trade  circles. 
He  pointed  out  that  there  is  a  great  loss 
of  output  and  rise  in  costs  at  the 
beginning  of  every  quarter  in  the 
collieries,  due  to  men  going  into  seams 
which  are  new  to  them,  and  leaving  filling 
flats  to  go  hewing  elsewhere.  In  the  first 
fortnight  of  January,  he  added,  the 
hewers  and  fillers  filled  one  tub  per  man 
per  shift  less  than  they  filled  in  the  last 
fortnight  of  December. 


ELECTRIC  VEHICLES  IN  THE 
UNITED  STATES. 

Ikisiness  in  the  electric  vehicle  market 
in  the  United  States  is  beginning  to  show 
definite  signs  'oi  improvement.  One  of  the 
largest  makers  of  electiic  passenger  cars 
states  that  the  demand  is  slowly  increas- 
ing, and  he  predicts  that  1922  will  be  the 
best  year  for  the  electric  vehicle  industry 
since,  1912,  which  Wasi  a  record  year. 
Anotiier.  manufacturer  of  passenger  cars, 
in  an  effort  to  avoid  the  usual  bandbox 
effect,  has  just  placed  on  the  market  a 
new  model,  the  design  of  which  follows 
closely  the  lines  of  tlie  best  _  class  _  of 
petrol-driven   cars,    the   batteries  being 


placed  under  the  bonnet  and  in  the  real. 
Makers  of  electiic  truck's  arei  extieniely 
ojitimistic  with  regard  to  the  outlook  for 
tke  coming  year.  During  the  wai  and, 
in  fact,  until  1920,  when  the  slump  began, 
buyei's  of  tiaicks  weie  too  prosperous  to 
worry  about  oijerating  costs,  with  the 
result  that  they  naturaltyi  bought  ]:)etiol- 
di'iven  trucks,  the  piioes  of  Avhich) 
appeared  to  be  attractive,  but  since  that 
time  many  lessons  have  bieen  learned,  not 
the  least  of  which  is  that  tke  (.-ost  of 
operating  an  electric  truck  is  consider- 
ably below  the  figure  required  for'  a  petrol- 
driven  truck,  and  fuithei-,  that,  elec- 
tric trucks  last  longer. 

In  this  conne(tion  a  I{ enter  correspon- 
dent reports  that  the  American  Express 
Co.  placed  an  order  this  month  for  50 
trucks ;  when  these  are  delivei  ed  this  con- 
cein  will  have  1,372  electric  trnclcs  in 
operation,  which  may  be  regarded  as  con- 
clusive evidence  that  the  largest  exjness 
company  in  the  United  States  is  fully 
convinced  that  eleetiically-driven  trucks 
liave  proved  entirely  satisfactory. 

An  extract  fioni  the  leport  of  the  Joint 
(jonimission  on  the  postal  service  in  New 
Yoa'k  City,  as  submitted  to  the  Senate, 
reads  as  follows:  — 

"  A  pai'ticulaily  thurongh  s(u(l.\-  was 
made  of  the  relative  merits  of  gas- 
driven  and  electric-driven  motors,  and 
it  is  represented  that  a  saving  could  be 
effected  of  200,000  dols.  a  ye'ar  by  sub- 
stituting* electric  for  petrol-di'iveii 
machines.  Tire  engineers  leconrni ended, 
however,  that  as  a  preliminary  step'  to 
the  organisation  of  the  fleet  on  an  elec- 
tric basis  that  electric  machines  be  tried 
out  in  some  small  city." 
One  of  the  most  novel  uses  foa'  an 
electric  track  is  that  which  the  Consoli- 
dated Gas  Cbmpany  of  New  York  has 


found  for  a  commercial  truck.  Specially 
equipped  with  a  tank  of  250  gals, 
capacity,  this  electric  tiiick  is  used  to 
collect  the  liquid  left  in  the  gas  mains  by 
the  condensation  which  is  continuallj^ 
occurring  there;  this  liquid  is  then  fallen 
to  a  refining  plant  where  bye-pinductLS  are 
obtained  fioni  the  condensed  gas.  The 
motive  power  admits  of  a  cruising  radius 
of  about  50  miles,  besides  supplying 
current  to  run  a  60-volt  centrifugal  pumj). 
This  electric  drip  wagon,  the  only  one  of 
its  kind,  is  doings  the  work  that  formerly 
ic<|uired  two  horse-drawn  veliides.  A 
vital  reason  for  using  an  ele(  <iic  truck  in 
tliis  connection  is  its  freedom-fiom-fiie 
hazaid. 


CORRESPONDENCE. 

"STRENGTH  OF  CYLINDERS." 
To  the  Editor  of  flic  Engineering  World. 
jySiR, — In''connection  with  Mr.  A.  T.  J.  Kersey's 
article  in  the  issue  of  February  4,  it  may  be  of 
interest  to  your  readers  to  have  the  following  table 
based  on  the  Lame  formula.  This  table  is  onlj' 
to  be  used  for  cylinders  with  thick  walls  and  for  the 
higher  pressures  as  Mr.  Ker.sey  pointed  out.  I  have 
used  this  table  for  a  good  many  years  with  success, 
for  hydraulic  and  other  cylinders  of  cast  iron,  and 
have  taken  for  the  safety  load  of  cast  iron  the 
values  of  Column  5  or  0,  also  for  the  reasons  given 
by  Mr.  Kersey. 

The  Lame  formula  here  used 
worked  out  by  Winkler,  and  is 

p  <   k. 

m  +  I 

mk  —  (m  -f-  1)  7>  / 
where  T  =  thickness  of  cylinder  in  inch. 

d  =  internal  diameter  of  cylinder  in  inch. 
p  =  internal  pressure  in  lb.  per  square  inch. 
k  =  tensile  stress  due  to  p. 

m  =  a  constant  =       =  ratio  of  longitudina 

extension  and 
pression. 


the  foi'm 


=  Id  ^ 


cross-sectional  com- 


Pressure  in  lb. 
per  sq.  in. 


147 
162 
168 
191 
I  206 
220 
'  235 
250 
C  265 
11280 
f  1294 
ti  323 
P  352 
t  382 
p.  412 
B  441 
»  515 
f  578 
}  662 
f  785 
I  882 
1,029 
1,178 
1,323 
1,470 
1,617 
1,674 
1,711 
2,058 
2,205 
2,352 
2,500 


Safety  Lo^ad  o; 

tho  Material  jf 

1,420  1 

1,775  1 

2,130 

2,480 

2,840 

3,550 

4,260 

4,970 

5,680 

8,520 

in  lb.  per  sq.  in 

•635 

•794  \ 

•958 

1110 

1-270 

1585 

1900 

2220 

2^540 

3^800 

in  tons  per  sq.  ii 

Values  of 

T 

d  =  «- 

■055 

•0425 

■0350 

•0300 

•0260 

•0205 

•0175 

■0150 

•0125 

•0085 

•060 

•0475 

•0380 

•0325 

•0290 

•0220 

•0185 

■0163 

•0135 

•0091 

•065 

•0510 

•0425 

•0360 

•0310 

•0240 

•0200 

■0180 

•0150 

•0100 

•072 

•0560 

•0460 

•0390 

■0335 

•0270 

■0220 

■0192 

•0167 

•0110 

•079 

•0615 

•0500 

•0425 

■0365 

•0290 

•0240 

■0210 

•0185 

•0120 

•085 

•0660 

■054O 

•0450 

■0395 

■0315 

•0255 

■0220 

•0195 

•0130 

•091 

•0710 

■0580 

•0490 

•0425 

■0340 

•0280 

■0235 

•0205 

•0140 

•0975 

•0760 

•0615 

•0525 

•0450 

•0355 

•0290 

■0250 

•  ^0220 

-0150 

•104 

•0805 

•0660 

•0555 

•0480 

•0380 

•0315 

■0265 

•0235 

-0158 

•112 

•9860 

•0700 

•0580 

■0505 

•0400 

•0330 

■0280 

•0245 

•0166 

•1185 

■0910 

■0740 

•0620 

•0535 

•0420 

•0350 

■0295 

•0260 

•0175 

•1325 

•1020 

■0825 

■0700 

■0600 

•0465 

•0385 

■0330 

•0287 

•0188 

■150 

•1130 

■0910 

•0760 

•0660 

•0510 

•0426 

■0365 

•0310 

-0200 

•165 

•1245 

•1000 

•0835 

•0720 

•0560 

•0465 

■0400 

•0335 

•0215 

■1815 

•1370 

•1090 

•0915 

•0780 

•0620 

•0500 

■0428 

•0363 

-0235 

•2000 

•1490 

•1190 

•0990 

•0850 

•0660 

•0530 

■0450 

•0395 

•0255 

•250 

•1820 

•1440 

•1190 

•1010 

■0775 

•0630 

•0550 

•0470 

•0305 

•306 

•2185 

■1700 

•1400 

•1190 

•0910 

•0750 

•0625 

•0548 

•0350 

•374 

•2590 

•2000 

•1630 

•1375 

•1050 

•0850 

■0700 

•0610 

•0400 

•456 

•3065 

•2310 

•1875 

•1570 

•1190 

•0950 

■0805 

•0690 

•0445  : 

•705 

•42-20 

•3060 

■2410 

•2000 

•1,'>00 

•0190 

■1000 

•0840 

•0540 

1^25 

•5875 

•4000 

■3060 

•2500 

•1820 

•0440 

•1190 

•1015 

•0630 

•8600 

•5120 

■3850 

•3060 

■2185 

•0700 

•1400 

•1190 

■0740 

1-46 

•9025 

■48.50 

•3750 

•2600 

•2000 

-1630 

•1375 

■0850  1 

1-00 

•6175 

•4575 

•3060 

•2310 

■1870 

•1565 

•0960  1 

166 

•8100 

•5625 

•3600 

•2670 

■2130 

■1770 

•1080 

11300 

•7050 

•4220 

•3060 

■2410 

■2000 

•1190 

1  8400 

•9100 

•4970 

•3500 

■2720 

■2230 

•1310 

12450 

■5875 

•400 

■3060 

■2500 

■1430 

2^500 

•7050 

•457 

■3430 

■2750 

•1570 

•8600 

•525 

-3850 

■3060 

•1700 

10850 

•605 

•4310  1 

1 

■3380 

•1850 

lo  find  thickness  of  any  cylimler.  take  tlio  stn-<s  i)or  sqiiari',  incli.  .say;  2,810  lb.  tor  C.I..  and  the  internal  pressure  per  sqiiarfl 
inch,  say,  1,029  lb. per  square  indi,  niii  aloiiK  lioi  i/ontally  i^mn  tbe  lirst  column  behind  1,029  and  up  to  the  si\th  coliiniii  a 
llnd  tlieie  2500.    Therefore,  the  thiekness  ^   -25  diameter  of  cylinder. 

Yours,  etc.,  M.  Coronel. 


I.'Kiiiv'UAKy  18,  1922 
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NEWCASTLE-ON-TYNE. 

(From  Our  Own  Correspondent.) 

All  iuvenliou  which  will  place  ihe  fiiiu 
of  Sir  W.  (jr.  Armstrong,  Whitworth  &  Co. 
}A<\.,  of  Upen<haw,  in  an  ideal  position  f(n' 
the  nianufactiire  of  all  highly-stressed 
pai-ts  of  machinery,  such  as  aerojilanes  and 
aiitcmobiles,"  was  described  by  Mr.  H.  H. 
Ashdown,  of  Manchester,  during  the 
course  of  a  lecture  on  steel  to  the  Foi'e- 
men's  and  Draughtsmen's  Association,  in 
Newcastle.  At  the  Ojjenshaw  works  of  the 
firm  mentioned,  said  Mr.  Ashdown,  has 
been  discovered  a  new  non-temper  brittle" 
steel  known  as  "  Vibrac "  wliich  over- 
shadows any  of  the  modern  alloy  steels  in 
all  its  general  and  physical  proiperties. 
Greneial  alloy  steels  were  iiu  onsisleut  and 
unreliable  in  their  impact  in (>i)ei ties,  but 
under  normal  conditions  and  lieatment  it 
was  impossible  to  maki'  ihc  new  steel 
temper  brittle.  In  the  war,  tlie  speaker 
remarked,  the  xAir  Board  found  iU  greatest 
difficulty  in  meeting  teini)er  brittle 
disease  in  alloy  steels  used  in  the  manu- 
facture of  ci  ankshafts,  and  there  had  been 
serious  delay  in  tkel  coristiiictioii  of  aei'o- 
engines.  The  new  discovery  was  a 
triumpli  for  irretallurg-ists. 

The  Wellington  Quay  works  of  the 
Tharsis  Copper  Co.  have  hvcw  icstarted  a>^ 
the  result  of  successful  negotiations 
between  the  management  and  the  Amal- 
gamated I^nion  of  Labour,  after  being 
closed  eight  months.  The  Bedei  nretal 
works  of  Hebburn  have  opened  two-thirds 
of  their  works  after  being*  closed  for  some 
months,  and  full  time  lias  been  resumed 
at  the  Ncrthumberland  Rliipbuilding  yard, 
mainly  due  to  resumption  of  work  on  three 
large  vessels  whicli  have  been  purchased 
bv  Sir  Walter  Kuncinian  for  the  new 
Moor  Line.  Over  SOI)  men  have  found 
.  work  there. 


BIRMINGHAM. 


(From  Our,  Own  CoRRESi*OiN-DENT.) 

Things  are  gradually  shaping  better  in 
the  Binuingham  area.  The  unemiploy- 
ment  returns  are  healthier,  a.nd  they  seem 
to  have  a  tendency  to  improve  ea,cb  week. 
There  is  on  every  hand  a  decided  tendeircy 
to  think  that  trade  is  going  to  be  put  upon 
its  feet,  and  slow  though  the  process  may 
be,  so  long  as  it  is  ooiitinirO'US  no  one 
will  feeil  imdined  to  chafe  at  its  slowness. 

I  heai  that  an  order  for  130  weigli- 
bridges  for  the  Chinese  Government  bas 
been  secrrred  by  a.  local  firm.  Tliisi  is  an 
indication  that  or  ders  that-  have  been  bung 
up  foa-  so  long  are  now  being  placed,  or 
are  likely  to  be  placed. 


[FROM  CORRESPONDENTS  AT  HOME  AND  ABROAD.] 

It  is  stated  that  the  various  trade 
unions  have  bad  quite  a  fair  apiplication 
for  men  during  the  past  week.  Several 
firms  in  the  iiiotoi'  industry  have  absoi-bed 
([uite  a  useful  iiumbier  of  men,  and  the 
Brassworkers  and  Metal  Mechanics' 
Society  have  received  several  requests  for 
efiicient  workmen  to  be  placed  at  tlieir 
disposal. 

A  Grovernment  O'rder  for  pistols  lias  been 
given  ont,  and  naturally  has  found  its. 
way  tO'  a  well-known  Birmingham  fiiiii. 
The  industry  has  been  in  a  doleful  state, 
and  at  one  perioid  the  fate  of  possibly  tlie 
best-known  revolver  firm  in  the  world 
hung  in  the  balance,  there  being  a  dispusi- 
tion  to  wind  it  up  while  its  assets 
remained  considerable.  But  other  influ- 
enceis  were  at  wor  k,  and  the  firm  has  now 
decided  to  continue  its  operatioais. 

There  has  been  little  doing  in  the  sport- 
ing gun  trade,  but  one  firm  recently 
received  a  substantial  order — one  that 
caused  a  fair  number  of  men  to  beset  on. 
(jrreeners,  the  firm  in  question,  have  had 
quite  a  long  and  historic  connection  with 
the  gun  trade  of  Birmingham. 

Several  influential  trade  union  leaders 
say  that  there  uiKiuesliouably  seems  a 
better  tendency  all  round,  and  it  is  to  be 
hiO'ped  that  notbing  in  the  way  of  conten- 
tion will  prevent  a  (;ontinuance  of  the 
existing  tendency. 

There  is  to  be  a  Press  view  of  the 
British  Industries  Fair,  Birmingham,  on 
Friday,  February  24.  There  is  every 
reason  to  believe  that  the  fair  will  be 
(juite'  successful.  Tbere  has  been  a  good 
(lemand  foT  space,  and  althongh  some  of 
the  old  patrons  of  the  fair  have  fallen  out, 
others  bave  taken  their  places. 

By  the  way,  the  fair  will  remain  open 
from  10  a.m.  until  6  p.m.  That  is  rather 
an  early  honr  at  which  to  close,  but  it  has- 
l)eeii  found  that  the  leal  buyers  come 
during  the  daytime,  while  only  sigbt- 
seers^for  whom  tlie  fair  was  never- 
intended — come  in  the  evening.  The 
moaal  is  obvious. 


SHEFFIELD. 

(From  Our  Own  Correspondknt.) 
There  is  indication  of  slight  improve- 
ment in  Sbefbeld  and  district  trade,  as 
indicated  by  the  fact  that  several  more 
steel  furnaces  have  been  put  into  fire.  _  In 
turn,  the  rolling  mills  and  forges  are  doing- 
better  also;  some  have  added  two  days  a 
week  more  to  the  "  ration  "  of  work.  A 
few  orders  are  coming  in  for  crucible  steel, 
and  one  or  two  good  orders  bave  been 
booked. 


The  most  i^leasing  feature,  however,  is 
that  quite  a  number  of  healthy  enquiries 
are  coming  to  hand,  and  manufacturers 
generally  sjjeak  in  more  optimistic  tones, 
i  was  chatting  with  the  chairman  of  the 
Slietbeld  Development  Committee  (Couu. 
A.  J.  Blanchard),  who  also  is  spokesman 
in  some  matters  for  the  Chamber  of  Com- 
merce, and  he  told  me  that  business  men 
with  whom  he  has  repeatedly  discussed  the 
situation  have  a  more  hopeful  tone 
altogether. 

With  another  fall  of  10s.  in  the  price  of 
heniatite  since  last  I  wrote,  the  ijrospects 
of  a  little  more  business  is  increased. 
Sheffield,  however,  has  been  buying  rather 
freely  recently,  witli  the  object  of  getting 
going  again  on  steel  making,  it  is  pre- 
sumed. Some  J'last  Coast  mixed  has  been 
sold  here,  delivered,  at  £5  2s.  6d., 
although  prices  generally  rule  higher. 
The  tendency,  in  fact,  is  to  hardness  again 
owing  to  the  price  of  blast  furnace  coke 
having  been  put  up  8s.  to  10s.  per  ton. 
inainly  because  France  and  Belgium,  and 
even  (jrermauy,  is  buying  freely.  Derbv- 
shire  makers  particularly  are  going 
cautiously  at  the  present  time  because  of 
unsettled  prices. 

Some  interest  has  been  developed  in 
the  position  of  Cammell-Lairds  in  regard 
to  the  United  Steel  Corporation  of  Asia, 
in  which  the  famous  Sheffield  firm  is  hold- 
ing an  important  stake.  The  plans  are 
well  advanced,  and  Cammell's  are  acting 
as  technical  advisers  to  the  corporation,  for 
which  puipose  the  Sheffield  general 
manager,  Mr.  J.  M.  Allen,  bas  been  in 
India  to  advise.  The  firm  will  centre  on 
Calcutta,  and  has  control  of  important 
coal  mines  and  vast  iron  ore  deposits. 
The  plant  is  designed  to  produce  600,0 
to  700,000  tons  of  pig  iron  a  year,  and  the 
steelworks  and  rolling  mills  450,000  tons 
of  finished  steel  per  year.  At  present 
only  half  of  this  capacity  is  being  pro- 
v-ided,  and  developments  will  be  made  as 
i\cefled.  Slieffield  is  asking  what  is  going 
to  happen  when  India  bas  become  a  full- 
fledged  modern  steel  i)roducer — and  on 
Sheffield  lines? 


BARROW. 

(From  Our  Own  Corubspondent.) 
Improvement  is  steadily  going-  on  in  the 
North  Lancashire  and  South  Cumberland 
bematite  pig  iron  trade.  Orders  are 
ccming  in  fairly  freely,  and  the  growing 
volume  of  business  is  illustrated  by  the 
fact  that  two  additional  furnaces  have 
been  relighted  in  the  Cumberland  area. 
Even  though  such  actual  signs  of  develop- 
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ing  trade  did  not  exist,. liowever,  another 
cut  in  tlie  price  of  Bessemer  mixed 
numbers  is  a  pretty  sure  guaiantee  that 
demand  will  increase  to  a  considerable 
extent  within  the  next  month  or  so.  The 
price  has  been  reduced  by  10s.  to 
£4  18s.  6d.  per  ton  at  works,  but  in 
coming-  down  to  this  figure  the  iron- 
masters announce  that  no  further  reduc- 
tion Avill  be  considered  for  a  long  time, 
owing  to  the  fact  that  the  iron  is  being- 
made  at  a  loss,  after  discounting  reduc- 
tions in  wages  and  the  recent  and  future 
concessions  in  railway  rates  and  the  price 
of  fuel.  Some  departments  have  been 
reopened  at  the  United  Steel  Co.'s  works 
at  Workington,  and  the  rolling-  of  rails 
will  be  commenced  next  week.  Theie  is 
]>i  omise  of  a  brighter  state  of  affairs  in  the 
steel  industry,  with  a  fair  number  of  home 
and  overseas  orders  coming  to  hand.  A 
single  furnace  at  Oldside  is  on  ferro- 
mang-anese,  for  which  a  strong  American 
demand  continues  at  £']4  10s.  per  ton. 
'Die  demands  for  special  brands  as  well  as 
ordinary  iron  from  Scotland  and  thei 
Midlands  are  gradually  accelerating. 
Naturally,  with  all  this  improvement  in 
tiade,  activities  at  the  ore  mines  are 
extending. 

According  to  tlic  latest  ascertainment, 
hematite  mixed  numbers  averaged 
£b  5s.  9d.  per  ton — a  reduction  of  9s.  2d. 
on  the  previous  figures — and  blastfurnace- 
men's  wages  will  be  modified  accordingly. 
The  position  for  the  Furness  ore  mine?, 
however,  is  different.  From  January  10 
to  Februai-y  G  the  average  sale  price  of  pig 
iron  was  £5  9s.  lid.  per  ton,  an  increase 
of  5s.  3d.  per  ton,  and  so  for  the  first  time 
in  15  months  the  minexs'  wages  will  be 
increased.  The  new  rate  will  work  out  at 
9s.  7d.  per  shift,  as  against  the  iireAnous 
one  of  9s.  3d. 

The  outlook  in  the  Barrow  shijibuilding 
and  engineering  trades,  particularly  the 
former,  becomes  worse.  On  Tuesday,  the 
Scottish  Musician,  a  motor  vessel  of 
14,200  tons  displacement,  was  to  be 
launched  for  Tankers  Ttd.,  and  witli  its 
departure  from  the  stocks  practically  the 
last  spark  of  building  activity  would  dis- 
appear. It  is  true  that  the  hull  of  the 
Cunarder,  Servia,  remains,  but  there  has 
not  been  a  blow  struck  upon  it  since  the 
owners  suspended  their  contracts  last 
year.  A  resumption  on  the  vessel  would 
be  warmly  welcomed,  even  though,  com- 
paratively speaking,  it  represents  a  small 
nuitter  in  so  vast  a  yard.  The  Barrow 
shipbuilding  industry  ha,s  never  before  in 
its  history  been  in  siich  a  state  of  eclipse. 


SOUTH  STAFFORDSHIRE  AND 
WORCESTERSHIRE. 

(From  Our  Own  Cobrbrpondent.) 

Some  local  manufactures  state  that 
they  have  taken  more  orders  this  week 
than  for  a  long  time  ]>a.st,  and  the  re- 
starting of  ironworks  idle  since  the  coal 
strike  is  \nider  consideration.  Great  con- 
cern is,  however,  expressed  at  the  nnino- 
fitable  character  of  a  good  deal  of  busi- 
ness. One  manufariitiiuer  of  steel  plates, 
for  example,  states  that  lie  is  losing  from 
£2  to  £3  ])ei-  ton  oii  all  materia]  piwlurved. 

As  I  anticipated  in  my  letter  last 
week,  the  reduction  in  iimi workers'  wages 


of  20  per  cent,  combined  with  the  falling 
])rice  of  iron  in  other  parts  of  the  king- 
dom, has  had  the  effect  of  reducing  the 
basis  price  for  Staffordshire  bar  iion. 
Makers  of  best  cur  marked  bars  in  this  dis- 
trict have  cut  their  price  by  30s.  per  ton, 
bringing-  this  class  of  bars  down  to  £14 
10s.  This  is  the  cheapest  they  have  been 
for  nearly  six  years,  and  makes  to-day's 
paice  only  £6  above  the  pi'e-wai-  level  of 
£8  10s.  'The  disparity  of  £4  10s.  between 
the  price  of  South  Statt'ordshire  marked 
bars  and  those  of  second  quality,  or  un- 
marked bars,  has  thus  been  reduced  to  £3, 
but  even  this  is  practically  double  the 
recognised  difference  existing  in  normal 
times  between  the  two  classes  of  bai'  iron. 
In  the  oominon  bar  depaitmeiit  the  deci- 
sion to  permit  free  cornpetition  has  re- 
sulted in  many  of  the  associated  houses 
being  able  to  secure  oi'ders  fiom  their  old 
customers,  even  thoiugh,  in  some  in- 
stances, the  quotation  has  been  a  little 
higher  than  that  of  the  competing  uii- 
associated  fiini. 

The  Belgians  are  making  another  bid 
for  the  business  of  the  nut  and  bolt  trade 
of  Darlaston,  and  have  this  week  leduced 
their  quotation  for  this  class  of  bars  from 
£9  15s.  to  £9  13s.  and  £9  10s  delivered. 
The  bolt  and  nut  trade,  however,  is  in  a 
very  depressed  state  still  owing  to  the 
slump  in  shipbuilding — ^their  besit  cus- 
tomers— and  in  addition  they  have  in 
many  cases  Cjonsiderable  stocks  of  material 
in  hand.  However,  some  fresh  orders  are 
stated  to  have  been  placed  on  the  Con- 
tinent at  this  week's  prices. 

It  is  stated  that  the  British  standaid  list 
of  extias  for  iron  and  steel  has  been  fur- 
ther revised.  In  the  case  of  ^  in.  rounds 
the  extra  for  |  in.  sizes  had  disappeared, 
aiid  I  in.  now  pa'actically  becomes  the 
basis  instead  of  g  in.  Extras  have  also 
been  abolished  for  flats  .\  in.  thick  by 
},  in.,  5  in.,  f  in.  oa"  ;i  in.  wide. 


WEST  RIDING  OF  YORKSHIRE. 

(From  Our  Oavn  Correspondent.) 

For  some  months  now  there  has  been  a 
marked  sameness  about  the  engineering 
trade  reports  so  far  as  they  concern  the 
West  Riding',  and  enquiries  recently  made 
in  Leeds,  Keighley,  Hudderstield  and 
Halifax  show  that  this  state  of  affairs  still 
continues.  "Whether  the  slight  improve- 
ments reported  in  one  or  two  iiuarters  will 
continue  to  expand,  or  whether  the 
proposed  war  wage  reductions  will  cause 
another  "  hold-uji "  in  new  business,  as 
was  the  case  with  the  removal  of  the 
Churchill  bonus,  is  open  to  a  diversity  of 
opinion.  While  each  of  the  engineering 
centres  mentioned  above  normally  turns 
out  a  wide  variety  of  engineering  products, 
apart  from  the  textile  machinery  section, 
unemployment  and  sbort-time  working  is 
the  general  rule.  Of  course,  some  orders 
are  being  booked,  but  these  are  relativclx- 
small  and  have  little  effect  on  the  general 
situation.  For'  example,  some  of  the 
Hunslet  locomotive  builders  have  been 
doing  a  little  business  with  Central 
Europe,  but  on  tlie  whole  ^t)  far  this  year 
locomotive  builders  have  not  receiverl 
many  new  orders.  Judging  by  the  number 
of  eiU|uiries  about,  there  appears  to  be 
plenty  of  business  in  jirospect .     Ther<'  is. 


however,  usually  no  rush  on  the  part  of  thi' 
buyer  to  fix  up  a  contract  even  at  thi' 
piesent  day  prices,  which  in  many  case- 
show  lemarkable  reductions  compared  Avitii 
twelve  months  ago.  On  the  other  hand, 
when  orders  are  secured  they  are  stated  b 
the  makers  to  be  uninofitable,  so  thii 
ajiparently  there  will  ha%e  to  be  som- 
drastic  alterations  before  trade  is  in  full 
swing.  Enquiries  made  among'st  th' 
builders  of  hydraulic  machinery,  steaiji 
and  overhead  cranes  and  woodworking 
machinery,  reveals  a  condition  of  thing  - 
which,  if  no  worse,  is  very  little  bette: 
While  optimism  and  hopefulness  ai'i^ 
general,  orders  are  sadlj-  lacking. 

Unfortunatelj-  a  dispute  has  arisen  iH 
the  works  of  Walter  Scott   Ltd.,  Leed- 
Steelworks,  where  the  machinery  was  t 
be    restarted    last    week,    after  sever; 
mouths  standing.     The  orders  for  stei 
mils  which  have  accumulated  are  sufficieiii 
to  find  employment  for  800  to  1,000  nre 
for  three  days  per  week.      A  joint  cor 
ference  has  been  called  to  try  tO'  settle  tlir 
stoppag*e    which   has   been   caused.  li 
ap.pcars  that  one  section  of  the  workers  an 
governed  by  an  agreement,  while  anotht  i 
section  are  i>aid  on  a  sliding-  scale  basi~. 
and  the  desire  of  the  management  to  pbu  > 
all  the  workers  on  a  sliding  scale  led  to  lli( 
objections  of  the  men. 


BRISTOL. 

(From  Our  Own  Correspondb^t.; 

The  hope  of  improved  trade  in  1922  ha 
nut  taken  shape  locally,  but  some  of  tht 
la)'ge  firms   are  giving    out   orders  aiic 
anticipating  a  big  drop  in  prices.  Thc> 
are  not  of  the  opinion  it  is  coming  all  a, 
once,  but  desire  to  make  some  sort  of  foi 
uard  move.      This  course  should  inspii-- 
(-onfidence  in  others,  and  be  a  step  in  th' 
direction     of     revival    of    trade.  Th« 
stopping  of  money  for  public  works  ha 
caused  some  consternation.      One  of  th 
schemes  of  the  Bristol  Docks  Committe 
consisled  of    important   excavations  a)i< 
constructional  works  at  the  Koval  Edwari 
Dock  at  an  estimated   cost    of  £39,001' 
The    amount  of    Govei'nnient  assistant- 
would  be  £23,400,  of  wbich  only  £8,7(] 
has  been  received,  leaving  the  substautii 
balance    of    about   £15,000  due.  Th 
decision  of  tlie  Government  that  no  moi 
money    was    forthcoming     means  tlii 
stopping  of  the  bulk  of  the  works  a  fe-« 
\A-eeks    hence,    the    throwing    of  soiu- 
hundreds  of  men  out  of  work,  and  the  Ic- 
of  much  of  the  money  that   has  alreadt 
been  expended,  for  the  reason  that  if  If 
schemes  cannot  be  comi)leted  a  large  pi> 
tion     of   the   work   will  be  wasted  an 
become  derelict.  Arrangements  have  bee 
made  to  send  a  deputati(ni  to  the  Minis! i 
of  Labour,  and  local  ^lembers  of  Parli; 
inent  promised  to  interview  the  Minis' c 
of  Health  and  the  Minister  of  LalKinr  an 
urge  for  the  assistance  of  a  grant. 

The  rejMut  of  the  directors  of  the  B'  i-i 
and  South  Wales  Railway  Wagon  ( 
litd.  for  the  vear  ending  December  '• 
1921,  states  that,  including  £1,407  2s  f- 
brought  forward,  the  net  jn'^fil 
£14,1)98  13s.  Id.,  to  which  is  added.  1 
tiansfcr  from  the  contins-put  fun 
t'3.()00.  making  a  total  of  £17.098  13s.  1 
Out     of    this    an     inleiini  diviileud 
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I  the  i'a,te  of  10  per  rem  jjer  amuini 
j!,  was   paicl   on   August    17  last,  absoib- 

ing-  £7,500.  leaA-ing  a  di.sposahle 
i  balance  of  ±'10,198  13s.  Id.  From  thi.s 
j  the  directors  recommend  a  payment  of  a 
^  farther  dividend  at  the  rate  of  10  per  cent 

[)er  annum,  making-  10  per  cent  for  the 
I  year,  less  income  tax,  leaving-  to  be  carried 
'  forward  to  next  account,  subject  to  Ct)i- 
j  poration  Protits  Tax,  £2,698  i3s.  Id.  The 
:  general  stagnation  of  trade  ha.s  naturally 

aifected  the  company's  busine.ss,  but  the 
'  directors  fully  anticipate  an  early  revival 
I,,  and  have  therefore  felt  no  hesitation  in 

withdrawing  £-'^),OIM)  from  the  conting'ent 

Kind,  to  which  substantial  additions  have 
.  been  made  out  of  profitis  from  time  to  time. 
I  The  fund  was  increased  from  £50,000  lo 
'  +Yi5.0n0  during  the  years  1911  to  1915. 

r|         GLASGOW  AND  DISTRICT. 

«  (From  Our  Own  CoRRBSPONnEWT.) 
I  So  far  as  Kel)ruarv  has  gone  there  is 
\  still  nO'  improvement  in  local  industrial 
condition^,  and  in  the  i)rincipal  trades, 
i  i.e.,  shipbuilding,  engineering-  and  tex- 
I'  tiles,  the  i>osition  as  regards  unemploy- 
fj  raent  is  very  acute. 

y  -The  starting  up  of  a  few  steelworks  in 
fl  Lanarks'hii'e  gave  rise  to  the  hope  that  the 
i  outlook  was  improving',  but  the  period 
h  which  those  works  may  be  able  to  hold  on 

VA  problematical,  and  depends  more  on  what 
j  work  comes  in  than  any  volume  of  orders 
I  on  hand.  There  is,  however,  a  feeling  in 
[  the  iron  and  steel  trades  that  the  revival 

cannot  long  be  delayed,  but  it  is  recog- 
:  iiised  that  prices  will  require  to  touch 
'  much  lower  levels  before  competition  with 

foreiign  producers  can  be   attended  with 
;  any  measure  of  success.      Ship-plates  are 
It  still  in  poor  dema,nd  owing  to  the  continued 
I  depression  in  shipbuilding,  and  although 

£9  per  ton  'has  been  touched  there  is  no 
!  lesponse  worth  speaking  of. 

Galvanised  sheets  are  showdng  signs  of 
I  activity  for  export  to  Eastern  markets  and 
I  Australia.  Pig  iron  is  likewise  dull,  and 
I  although  makers  are  disposed  to  meet 
H  prospective  business  by  a  keeir  price,  there 
Ij  is  no  disposition  to  buy  for  stock.  In  the 
[  meantime,  Belgian  com)>etition  ha,s  been 
I;  removed,  as  iiig  iron  is  so  scarce  there 
r  that  finished  steel  productions  are  being- 
i  boug-ht  in  this  country  for  the  Bclg-ian 
||  market.  Ironfounders  in  the  West  and 
I:  East  of  Scotland  are  able  to  keep  running 
f  fairly  well,  particularly  in  the  Falkirk 
1  district.  A  new  foundr^■  is  being  erected 
■  in  that  town  by  a  number  of  local  experts, 

and  operations  will  be  comnrenced  shoTtly. 
i  East  Fife  collieries  are  kept  fairly  baisy 

on  washed  varieties,  particularly  doubles 
{  and  trebles  for  export,  but  in  all  Scottish 
■-mining  sections  the  sale  of  land  fuel  i-< 
'  low,  in  sympathy  with  industrial  condi- 
;  tions. 

I  _  The    machine    tool    outlook    has  not 

i  impToved,  and  with  the  exception  of  some 
heavy  machines  going  through  for 
export  production  is  nori:  est. 

I  An  effort  is  being  made  to  come  to  .some 
aiTangement  with  the  Goyernment  Dis- 
posals Board,  whereby  every  maker  will 

/  have  an  opportunity  of  buying  back  the 
second-hand  machines  of  their  make  foi- 
sale.  A  good  argument  in  favour  of  this 
claim  is  that  so  long  as  the.se  machines 

I  Te.main  on  the  market  they  are  a  standing- 


menace  to  the  recovery  of  the  industry, 
and  naturally  every  maker  has  more 
chance  of  being  able  to  find  a  nrarket  for 
his  own  specialities  than  a  Government 
department. 

That  there  is  still  a  good  outlet  for 
modern  tools  is  quite  plain  if  one  vi.sits 
machine  shops  in  any  district.  It  is 
surprising  the  old-fashioned  and  time- 
wasting- methods  that  are  still  in  operation 
and  the  tendency  to  use  the  wrong  type  of 
machine  for  a  job.  The  opi)ortunity  is  one 
for  the  machine  tool  salesman,  and  in 
many  instances,  if  he  could  demonstrate 
the  saving  that  would  be  affected  by  the 
introduction  of  certain  machines,  orders 
would  follow. 

The  trouble  is  that  expertsi  who  could 
give  advice  on  machining  practice  are 
seldom  given  the  opportunity  of  seeing 
how  the  w-ork  is  actually  being  performed 
at  present. 

There  i.s  very  little  of  a  cheering  nature 
to  report  regarding  shipbuilding,  which 
remains  under  a  cloud,  jiending  a  settlemenr 
of  the  bonus  question.  The  Italian  ves.sel, 
Conte  Rossi,  built  by  Messrs.  Beardmore, 
of  Dalmuir,  is  finished  on  an  elaborate 
scale,_  both  in  regaid  to  woodwork  and 
painting;  in  fact,  nothing  approaching  it 
has  been  seen  on  the  Clyde.  A  sister  ship 
is  at  present  in  course  of  construction. 


CARDIFF. 

(From  Our  Own  CoRRBsroNUENT.) 
At  the  moment  the  Tinplate  Joint 
Industrial  Council  are  considering  the 
wages  c[uestion  in  the  light  of  the  recent 
ascertainment  of  the  steel  bar,  but  have 
reached  no  decision.  The  present 
■'compassionate"  bonus  of  10  per  cent, 
granted  by  the  employers  three  months 
ago,  has  ceased  to  exist,  and  the  men  now 
ask  for  a  bonus  of  25  per  cent  in  lieu  of 
the  previoiis  10  per  cent,  and  another 
bonus  of  7i  per  cent,  both  of  whicli 
ceased  to  operate  on  February  4.  The 
emjdoyers  maintain  that  the  state  of  the 
trade  does  not  warrant  a  bonus  at  all,  but 
to  help  the  men  they  are  willing  to  pay  a 
7J  per  cent  bonus.  To  this  the  men's 
representatives  could  not  agree,  and  they 
decided  to  persist  in  their  demand  for  25 
per  cent  until  convinced  that  the  trade 
could  not  stand  it,  or,  alternatively,  they 
were  willing  to  accept  111  per  cent.  At 
this  stage  the  meeting  was  adjourned  and 
the  cjuestion  of  wag-eis  still  remains  in 
abeyance. 


UNITED  STATES  OF  AMERICA. 

(From  Our  Own  Correspondejvt.) 

The  International  Commission  (F.S. 
and  Canadian)  has  reported  in  favour  of 
the  canalised  route  from  the  Great  Lakes 
to  the  sea  via  the  vSt.  Lawrence  river. 
The  project,  which  will  involve  the 
expenditure  of  hundreds  of  millions  of 
dollars,  is  strongly  backed  by  the  Middle 
Western  states,  aiid  as  strongly  opposed 
by  New  York  state,  the  latter  fearing  that 
the  new  route  will  interfere  with  its  barge 
canal  which  was  built  by  the  state  at 
enormous  cost.  But,  as  the  Journal  of 
Co  m  m  e rce  (N .  Y . ) ,  coninients  :  — 

"Whatever  may  be  the  merits  of  any 
ocean  ship  canal  proposal  in  this  connec- 
tion, the  development  of  the  water  power 


jjossibilities  of  the  St.  Lawrence  River  is 
a  far  more  important  matter — and,  inci- 
dentally, also  a  subject  upon  which  the 
commission  already  referred  to  is  to  report. 

"Regardless  of  what  the  commission 
may  have  to  say  with  regard  to  this  phase 
of  the  matter,  it  is  the  carefully  studied 
advice  of  the  best  engineering  opinion  of 
the  country  that  the  economic  develop- 
ment of  the  5,000,000  or  more  hydro- 
electric horse  power  wow  going  to  waste 
along  the  river  is  entirely  feasible,  and, 
further,  that  such  a  course  of  action  would 
mean  a  great  deal  to  American  industry. 
It  would  be  well  if  the  public  gave  this 
angle  of  the  question  more  and  saner 
thought." 

The  condition  of  the  national  t;oal 
industry  is  a  very  curious  one  at  the 
present,  and  bids  fair  to  remain  com- 
plicated for  some  time  to  come.  Domestic 
consumption  is  below  normal,  there  are  no 
enciuiries  for  foreign  shipment ;  we  are  told 
by  an  authority  in  the  trade  who  is  just 
back  from  Europe  that  our  coal  trade  with 
that  Continent  is  a  thing  of  the  past.  Our 
1  ail  ways  are  hardly  earning  their  salt,  yet 
they  are  being  asked  to  carry  coal  for 
export  at  substantially  reduced  rates.  In 
some  mining"  districts  absolute  destitution 
inevails  among  out-of-work  miners. 
Meanwhile  the  bituminous  miners  are 
threatening  to  strike  against  any  wage 
reduction,  and  Secretary  of  Commerce 
Hoover  predicts  that  a,  conflict  in  the  soft 
coal  fields  is  inevitable  when  the  existing 
wage  agreement  expires  on  April  1.  We 
hope  the  skies  may  clear,  but  are  not 
sanguine. 

Following  a  lapse  of  eight  years,  direct 
cable  coinmunication  between  the  United 
States  a,nd  Germany  will  be  restored 
through  tlie  completion  of  a  contract 
between  the  Commercial  Cables-Postal 
Teleg-raph  System  and  the  German 
Atlantic  Cable  Co.,  a  German  corporation. 
I'his  announcement  M-as  made  by  Clarence 
H.  Mackay,  president  of  the  Commercial 
Cables-Postal  Telegraph  System. 

Under  the  terms  of  the  contract  which 
has  been  signed,  a  new  cable  will  be  laid 
between  ]S^ew  York  and  Emden,  Germany, 
with  a  point  of  contact  with  the  Azores. 
Completion  of  the  project  by  October  of 
next  year  is  predicted. 

New  methods  will  be  employed  in  the 
construction  of  these  cables,-  which  are 
desig-ned  to  increase  the  speed  of  trans- 
mission from  eig-ht  to  twelve  times.  The 
new-  construction,  on  which  engineers  hare 
been  experimenting  for  many  years,  will 
make  the  capacity  of  the  new  cables  from 
lour  to  six  times  as  great  as  those  ajready 
laid,  and  if  difficulties  whick  have  pre- 
vented the  use  of  the  duplex  system  for 
carrying  messages  both  ways  at  once  are 
overcome  from  eig-ht  to  twelve  times  as 
great. 

The  old  cables,  it  is  said,  have  a  maxi- 
mum speed  of  200  letters  a  minute,  or  with 
the  duplex  .system  a  capacity  of  400  letters 
a  minute,  200  each  way  at  the  same  time. 
Engineers  of  the  Western  Electric  Co.  who 
have  developed  the  new  construction, 
promise  a  speed  of  from  1,600  to  2,400 
letters  a  minute.  The  keynote  of  the  new 
method  is  the  use  of  a  steel  alloy  covering 
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about  the  copper  core  of  the  cable.  This 
alloy,  engineers  say,  will  prevent  seepage. 

In  the  present  cables  the  core  is  covered 
by  copper  strands,  giitta  percha  and  alter- 
nate layers  of  galvanised  iron  wires  and 
jute.  '  Despite  all  these  protective 
measures  leaks  have  frequently  developed, 
causing  faulty  electric  continuity.  Mag- 
netic disturbances  accompanying  an  aurora 
borealis  last  May  caused  so  many  of  these 
leaks  that  the  cable  companies  had  to  send 
out  repair  ships. 

The  automatic  receiving  and  sending 
devices  which  cable  companies  have 
employed  for  many  years  are  capable  of 
being"  operated  fast  enoug-h  to  meet  the 
increased  speed  made  possible  by  the  new 
construction  cable.  In  the  automatic 
senders  perforated  strips  like  self-player 
piano  rolls  are  used.  The  messages  are 
recorded  on  the  receiving  end  by  waves 
produced  in  ink  on  strips  of  paper. 

One  infers  that  President  Harding  had 
in  mind  the  proposed  canalisation  of  the 
St.  Lawrence  river  when,  in  the  course  of 
his  speech  to  the  National  Agricultural 
Conference,  he  said  on  the  subject  of  water- 
w^ays  "  their  improvement  represents  not 
only  the  possibility  of  exjianding  our 
transportation  system  but  also  of  produc- 
ing hydro-electric  power  for  the  operation 
and  for  the  activities  of  widely  diffused 
industries." 


Iwih  Trade  i?er7'ci(!,_  which  thiuksi that "  an 
encouraging  repetition  of  the _  appearance 
of  larger  projects  seems  to  indicate  a  more 
general  feeling  among  buyers  that  prices 
f)t  iron  and  steel  have  reached  a  tempting 
level.  Although  the  sales  recorded  during 
the  past  week  are  far  from  being  satis- 
factoTy,  the  number  of  enquiries  and  the 
announcement  of  new  projects  foreshadows 
an  increased  volume  of  construction  work. 


Two  applications  have  been  made  to  the 
Federal  Power  Cbmmission  during  the 
week,  bringing  the  total  to'  275.  One  is 
for  the  construction  of  a  dam  100  ft.  high 
in  the  Deschutes  Eiver,  Oreg-on,  which 
w^ill  have  an  estimated  capacitv  of 
30,000  h.p.  ;  the  second,  for  a  reservoir  and 
power  house  on  Cascade  Creek,  near 
Petersburg,  Alaska,  where  '  15,000  h.p. 
will  be  developed. 

Early  next  month  (February)  a  con- 
ference is  to  be  held  in  New  York  by  the 
Water  Power  League  of  America,  at 
which  the  principal  topics  for  discuslsion 
will  be  the  canalisation  of  the  St.  Law- 
rence river,  the  creation  of  a  super-power 
system,  amendments  to  the  Federal  Power 
Act  and  Henry  Ford's  Muscle  Shoals 
proposition.  Both  Hemry  Ford  and  Elbert 
H.  Gary  are  tO'  attend.  The  latter  is  the 
head  of  the  U.S.  Steel  ■Corpoiiation. 
Indeed,  the  subject  of  industrial  power 
seems  to  be  quite  as  much  to  the  fore  in 
America  as  in  certain  European  countries. 
At  a  meeting  recently  one  speaker 
asserted  that  the  possible  saving  in  this 
country  through  proper  power  plant 
changes  would  reduce  the  annual  coal  con- 
sumption enough  to  fill  two  million  45-ton 
railway  coal  cars. 


For  the  first  time  in  many  months  plans 
are  being  prepared  for  the  construction  of 
a  number  of  steamships.  Whittlesey  & 
Whittlesey,  New  York,  have  obtained 
bids  for  the  construction  of  six  passenger 
vessels  for  the  Tri-National  Steamship  Co. 
SeA'eral  American  yards  have  been  asked 
to  submit  bids  on  two  1,100-ton  combina,- 
ti(m  passenger  and  cargo'  vessels  for 
Mexican  interests.  It  is  understood  that 
plans  for  two  11,000-ton  passenger  boats 
for  service  between  Tampico  and  Europe 
shortly  will  be'  issued  to  New  York  archi- 
tects for  bids. 


It  is  estimated  that  .Tapan  is  buying 
black  sheets  from  American  mills  at  the 
rate  of  approximately  10,000  tons 
monthly.  Last  week  a  -Tapanese  interest 
purchased  2,000  tons  of  wire  rods,  and 
enquiries  for  10,000  kegs  of  nails  and 
8,000  base  boxes  of  tinplate  are  current. 


(Reuter's  Engineering  Service.) 
Company     News.— Recent  incorpora- 
tions include:  — 

Capital  in  Dols. 

Halbe  Motor  Car  Co..  Dover,  Del   1,000,000 

Defiance  Auto.  Lock  Co.,  Dover,  Del.  ...  .500,000 
The  Board  of  United  States  General 
Appraisers  in  a  recent  decision  ruled  that 
automobile  body  frames,  in  chief  value  of 
wood,  imported  unlined  and  untrimmed, 
are  properly  dutiable  at  the  rate  of  15  per 
cent  ad  valorem  as  articles  composed  in 
chief  value  of  wood  rather  than  at  the 
rate  of  45  per  cent  a(L  valorem  as  automo- 
bile bodies,  as  assessed  by  the  collector  at 
New  York. 


ing  with  05,000  gallons  of  crude  oil  per 
day,  and  was  equipped  for  producing  the 
highest  grades  of  petrol,  kerosene  and 
lubricants.  lit  also  possesiseil  the  necessaiy 
machinery  for  the  manufacture  and  filling 
of  the  receptacles.  The  refinery  was  con- 
nected with  the  oilfield  by  a  pipe  line  45 
miles  long-  and  sui^plies  of  crude  were  noAvj 
being  steadily  delivered.  A  siding  con- 
nected with  tire  railway  main  line  afforded 
full  facilities  for  the  transport  and  distri- 
bution of  the  refined  products,  w^hich 
woaild  shortly  appear  on  the  niaiket.  _  By 
March  the  process  of  refining  and  distri- 
bution would  be  in  full  operation.  Sir 
Edward  Maclagan  said  he  looked  on  these 
operationsi  as  representing  the  most  im- 
portant industrial  enterprise  that  had  yet 
been  attempted  by  an  unofficial  agency  in 
the  pro'vince.  He  expressed  the  desire  t) 
encourage  private  entei prise  in  developing: 
the  province,  more  especially  in  cases  lilKe 
this,  where  the  share  register  »of  the  com- 
pany could  be  thrown  open  to  Indian 
suibsoribersi. 


It  is  thought  here  that  the  dismantling 
of  warships  will  have  a  tendency  to  keep 
down  certain  prices  in  the  metals  division, 
and  that  it  will  be  a  considerable  factor 
to  be  reckoned  with  in  the  trade.  The 
ships  to  be  scrapped  by  the  United  States 
have  a  total  displacement  of  over  500,000 
tons.  Fiom  this  there  will  be  secured 
about  850,000  tons  of  remeltaMe  scrap. 

The  iron  and  steel  situation  will 
be  summed  npi  in  the  next  issue  of  the 


INDIA. 

(IlEtJTER'.s  Engineering  Service.) 
Oil  Refinery  Opened  in  the  PuNjAn. 
— Sir  Edward  Maclagan,  the  Governor'  of 
the  Punjab,  in  the  piesence  of  a  distin- 
guished gathering",  recently  opened  an  oil 
refinery  at  Rawalpindi  belonging  to  the 
Attock  Oil  Co.  Mr.  B.  T.  Petley,  a 
member  of  the  company's  home  board,  in 
the  course  of  hisi  speech  inviting-  the 
Governor  to'  -perfoi'm  the  opening-  cere- 
mony, said  that  the  operations  of  the 
Attock  Oo'.,  which  was  formed  in  1914, 
were  at  first  of  a  piospecting  nature,  and 
they  resulted  in  the  same  year  in  the  dis- 
covery of  an  oilfield  at  Khaur,  some  42 
miles  south-west  of  Rawalpindi.  This 
territoiT,  he  said,  had  since  been 
exhaustively  tested,  and  the  company 
now  possessed  23  wells,  varying-  in  depth 
from  250  ft.  to  2,400  ft.,  all  of  which  Avere 
yielding  a  satisfactory  production.  The 
comoany  also  had  further  wells  Hearing 
])roduction.  The  refinery  whitdi  had  been 
erected  at  Rawalpindi  was  capaMei  of  deal- 


CANADA. 

(Reutkr's  Engineering  Service.) 
Pig  Ikon  Production  in  C.\nada. — The 
Bureau  of  Statistics  reports  that  the  pru- 
duction  of  pig  iron  in  Canada  during 
December  declined  to  the  lowest  level  fdi 
the  y^ar,  the  total  amounting  to  onl\ 
•39,917  long-  tons,  all  of  which  was  made  in 
Mast  furnaces.  Ouly  two  furnaces  weit 
active  on  December  31,  while  throughoul 
the  greater  part  of  the  yeai''  at  least  fi^  t 
furaaci^s  were  in  operation.  The  averat;t 
monthly  output  of  pig  iron  in  Canada  dui  - 
ine-  the  12  months  ending  December  w;i- 
50,000  tons,  or  less  than  the  averat;* 
monthly  record  for  any  year  since  190S 
Throrig-hout  the  entire  period,  durin;. 
which  a  total  of  595,000  long-  tons  of  pi< 
iron  was  made,  the  market  was  decidedl; 
quiet  and  the  suspension  of  interest  in  inn 
•was  g-eneral. 


Ottawa,  Ontario. — During  1921  tin 
number  of  automobiles  in  Canada  increase( 
by  64,562,  and  the  total  now  stands  a 
467,496.  In  Ontario  alone  the  increasi 
amounted  to  34,000,  and  Quebec's  increase 
was  more  than  15,000.  Saskatchewai 
leads  the  Dominion  with  one  car  to  ever.'^ 
14  of  its  i)opulation. 


Chaklottetown,  Prince  Edwaim 
Island. — The  number  of  industrial  e.'^tab 
lishiiients  in  Prince  Edward  I.slani; 
increased  from  464  to  539  between  191. 
and  1919,  according  to  recent  fignires  o 
the  Bureau  of  Statistics.  Industrie 
capitalisation  increased  from  2,867,03' 
dols.  to  2,886.662,  and  annual  productio 
from  5, ,693, 678  dols.  (o  6,869,584  dols. 


FRANCE. 

(Reuter's  Engineering  Sekvice.) 
The  MANFFACTrRE  OF  Aebial  Matebt.\ 
IN  Gekmany. — The  Journal  (7r.<  Delxi 
says  it  has  learned  that  the  Ambassadoi 
Conference  has  been  considering-  the  que 
tion  of  aviation  in  Germany,  and  that 
has  fixed  the  date  at  which  Geimany  .'ilia 
l>e  allowed  to  manufacture  aerial  materia 
No    decision,    however,    mntinues  tl 
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jmirnal,  has  been  taken  in  legaid  to  a, 
systein  of  control,  antl  tliere  is  nothing-  to 
indicate  that  the  Intei-Allied  Aeronauti- 
cal C'onimissioin  of  Conti-ol,  of  which  Air 
Commodoire  Masteiman  is  ])resident,  is  to 
cease  itisi  .operations  on  May  5,  as  was 
stated  in  a  (xernuui  semi-official  notei 
recemtly.  A  fo/fit^ii,  adds  the  journal,  he 
evacuation  of  Duisburg-,  Rnhroat  and  Dus- 
seldorf,  which  would  hie  carried  out  in 
return  for  Geiiiiany's  ooonsenting'  1  o  the 
creation  of  a  perinanemt  control  oommis- 
siom,  cannot  he  conteiniplatied,  ait  least  for 
the  moinent. 

Discovery  of  RArtitiM  in  Katanga. — 
The  Journee  IndustrieUe  leanis  from 
Brussels  that  a  colonial  i>ersonag'e  arriving 
froan  Katang-a  said  thati  the  radio-active 
ore  discovei  ed  in  the  subsoil  of  the  Kata.ng'a 
plateaux  is  comparatively  rich  in  radium, 
especially  compared  with  the  American 
01  e.  The  Katang-a  ore  is  foimd  almost  on 
a  level  with  the  soil. 

Works  ai'e  being-  erected  on  the  spot  for 
the  production  of  radium,  and  it  is  thought 
that  as  much  as  30  grammes  pea-  annum 
may  be  obtained,  which  is  looked  upon  as 
a  cousxdei-able  quantity. 


The  Lorraine  Metal  Industry. — Dur- 
ing- the  last  six  weeks  the  metal  industry 
in  Lorraine  has  been  feeling'  the  disastrous 
effects  of  the  German  strikes.  The  supply 
of  German  coke  for  the  furnaces  of  the 
Moselle  ought  to  amount  to  15,000  tons 
ner  dav,  whereas,  during-  the  month  of 
December,  it  varied  between  8,000  and 
10.000  tons.  As  a  result,  at  the  bieo'inning- 
of  Januarv  onlv  17  blast  furnaces  out  of  a 
total  of  6fi  were  able  to  keen  their  furnaces 
poing-.  The  situation  did  not  improve 
durino-  .Tarmai-v.  wVien  the  daily  deliveries 
averaged  only  6,170  tons. 

If  the  recent  strike  had  been  continued 
It  would  have  been  necessary  to  requisition 
the  stocks  of  coke  of  the  mines  in  the 
occupied  area  in  order  to  prevent  all 
furnaces  being  damped  down.  This 
extreme  measure  has  hapr>ily  proved 
unnecessary,  bnt  for  some  time  to  come 
the  blast  furnaces  of  the  Moselle  basin  will 
still  feel  the  effects  oif  the  disorganisation 
of  the  lailway  services. 

It  is  announced  that  the  consignments 
of  coke  are  now  being  resumed,  hut  t^^nt 
for  some  days  they  will  remain  at  5,000 
f'^ns  for  the  whole  of  France,  the  IMoselle 
district  thTis  receiA-ing  an  insignificant 
quantity.  It  is  possible  that  the  iron  and 
steel  works  may  be  oblis-ed  again  to  buy  a 
certain  quantitv  of  English  coke,  which  is 
very  dear.  The  Press  is  a.sking  what 
measures  the  Government  intends  to  take 
to  remedy  the  situation. 


SWEDEN. 

(Retjter's  Engineering  Service.) 

I  Aeronautical  Exhibition  at  Gothkn- 
/  burg. — An  aeronautical  exhibition  is  to  be 
held  at  Gothenburg  fi  oni  Tulv  20  to 
August  13.  Exhibits  will  include  aero- 
planes, airships,  engines,  piropellors,  and 
all  kinds  of  constructions  and  inventions 


in  connection  with  aviation.  The  exhibits 
will  be  re-exported  duty  free,  and  very  low 
fieig-ht  rates  will  be  collected. 


L'ddeholme  Company  .  —  Socialde  jjio- 
hraten  leains  that  the  labour  dispute  at  the 
Fddeholni  Company's  works  has  now  been 
settled.  Wages  are  to  be  reduced  by  50 
per  cent  and  work  is  to-  be  resumed  on  Wed- 
nesday. Eleven  hundred  hands  are  affected. 


L.iBOUR  Trouble  at  Engineering 
Works. — The  Committee  of  Arbitration 
appointed  to  deal  with  the  dispute  between 
employers  and  M^orkers  in  the  Swedish  engi- 
neering works  declares  that  it  is  at  present 
unable  to  arbitrate  in  the  matter  owing  to 
the  differences  between  the  two  parties 
being'  too  great.  In  order  possibly  to  find 
a  way  out  of  the  difficulties  the  committee 
has  decided  to  postpone  negotiations  until 
the  end  of  February. 


New  Cargo  Vessel  for  Det  Forenede 
Dampskibsselskab.  —  According  to 
Berlingslie  Tidende  a  new  cargo  steamer, 
the  Svanholni,  built  by  Aktieselskabet 
Helsgingoers  Jernskibs  og  Maskinbyggeri 
for  Det  Forenede  Dampskibsselskab.  has 
been  launched.  The  vessel,  which  is  built 
entirely  of  steel  and  to  the  highest  class 
of  the  Veritas  Rureau,  is  248  ft.  long  on 
the  main  deck,  38  ft.  broad  and  17i  ft. 
deep.  It  is  driven  by  a  triple-expansion 
surface-condensation  engine  of  about 
750i.h.p.,  and  the  boilers  are  fitted  with 
Willi.  Schmidt  superheaters. 


SVENSKA  Kt'LT,  AGERFABRIKEN.  A  mes- 
sage from  Gntlienlmro-  reports  that  the 
Svenskn  Kiinogerfabrike  workers,  who  had 
reduced  their  nutnut  owing  to  reductions 
in  their  was'es,  have  now  expressed  a,  wish 
to  resume  work  at  full  capacitv.  Owino- 
to  the  prevailing-  conditions,  however,  tl>c 
company  at  present  is  employing  only  250 
hands. 


INDIAN  ENGINEERING  NEWS. 


Imports  of  Railway  Plant. 

The  total  value  of  the  railway  plant 
im])orted  in  November,  1921,  amounted  to 
Rs.  1.50. 35,000,  of  which  the  share  of  the 
Fnited  Kingdom  was  Rs.  1,57, 31. 676  and 
that  of  the  United  States  Es. 29,804. 

The  Pusa  Conference. 

The  conference  of  the  agricultural 
experts,  industrialists  and  representatives 
of  allied  departments  will  meet  at  Pusa 
from  February  13  to  18.  Thev  will 
examine  the  proposal  to  prohibit  the 
exnort  of  certain  manufactures  from 
India,  cultivation  by  motor  trnctors  and 
the  determination  of  the  suitable  types  of 
tractors  and  implements  for  various 
requirements  and  the  manufacture  of 
nitrogen  fixation  products  in  India. 

Irri^sition  in  Cochin. 

The  Cochin  and  Travancore  Durbars 
have  decided  to  undertnke  a  nnitnally 
beneficial  irrigation  scheme  called  the 
Chalakudi  River  scheme, 


Electricity  in  Ceylon. 

The  Madaupur  (jirdih  Collieries  Ltd., 
scheme  is  likely  to  be  undertaken  soon,  as 
it  offers  vast  possibilities  of  development 
in  Ceylon. 

Machinery  Required. 

The  Hooghly  Printing  Co.  Ltd.,  capital 
Rs.50,000,  8,  Relive  Row,  Calcutta,  will 
require  printing  machinery  and  other 
materials. 

The  Madanpur  Girdih  Collieries  Ltd., 
capital  Rs.15  lakhs,  5,  Mission  Row, 
Calcutta,  w'ill  require  coal-mining  and 
coke-making-  plant. 

Corporation  of  Calcutta. 

The  Corporation  of  Calcutta  invites 
tenders  for  the  supply  and  delivery  at 
corporation  workshops,  Entally,  Calcutta, 
of  one  tar-spraying  machine.  The 
machine  shall  be  arranged  so  as  to  be 
drawn  by  a  steam  road  roller.  The  tank 
is  to  have  a  capacity  of  about  600  gallons. 
Means  are  to  be  provided  for  applying  the 
tar  under  pressure  and  for  heating  the  tar. 

Tenderers  shall  submit  tenders  on  their 
own  forms  in  dujylicate  enclosed  in  sealed 
covers  and  superscribed  "  Tender  for  Tar- 
spraying  Machine."  Tenders  should  be 
addressed  to  the  Deputv  Chairman,  Cor- 
poration of  Calcutta,  and  should  reach  him 
on  or  before  Monday,  March  20.  1922. 
For  further  particulars,  if  required,  apply 
to  the  chief  engineer  to  the  corporation. 

Tenders  are  invited  in  duplicate  for  the 
su])ply  and  delivery  of  eip'Tit  electric  lorries 
at  the  municipal  workshops  at  Entally, 
Calcutta,  and  a  motor  generator  charging 
set  to  be  erected  complete  in  a  shed  to  be 
piftvided  by  the  cornoration .  Tenders 
will  be  received  by  the  deputy  chairmnu 
mi  ^fondav,  March  20.  1922.  up  to  2  i).m. 
Tenders  in  duplicate  mu«t  be  enclosed  in 
a  sea'ed  cover  sunerecribcd  "  Tender  for 
Electric  Lorries."  and  addressed  to 
Deputv  Chairman,  Cornoration 
Calcutta.  For  further  particulars . 
reouired.  apply  to  the  chief  engineer  to 
(•oTl)oration . — Renter. 

Projected  Railways. 

It  was  stated  in  the  Benoral  Legislative 
Council  tbat  about  15  projected  railway 
lines  have  been  recommended  to  the 
Government  of  India  for  inclusion  in  the 
programme  for  railway  construction. 

National  Electro-technical  Committee. 

The  Government  of  India  has  decided 
to  constitute  a  ISTational  Electro-Technical 
Committee,  consisting  of  Mr.  A^  S. 
CoubiroLio-h.  of  Messrs.  Mather  &  PJatt, 
Calcutta':  Mr.  A.  Cochran,  of  Messrs,  Burn 
&  Co  Calcutta;  Mr.  Hindley.  chaiinian 
of  the  Port  Trust.  Calcutta,  for  the  purpose 
of  discussing  points  of  interest  to  the  coun- 
tiT  and  forwardins-  their  resolutions  to  the 
Intemational  Electro-Technical  Commis- 
sion in  London. 

The  Institution  of  Engineers  (India), 
according  to  the  Government,  will  ulti- 
mately have  the  charae  of  appointing  the 
IS'ational  Electro-Technical  Committee. 

Contributions,  correspondence,  and  suggestions  will 
be  welcomed,  our  desire  being  to  encourage  a 
closer  association  between  our  readers  and  our- 
selves.—THE  EDITOR. 
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THE  GENERAL  ELECTRIC'COM- 
PANY  S  WITTON  WORKS. 

The  mimbei-  of  electrical  concerns  in  this 
country  tliat  can  undertake  the  bigoest 
installations  and  in  their  own  work.s  manu- 
facture all  the  various  details  in  addition 
to  the  main  equipment  i.s  not  large,  and 
the  General  Electric  Co'.  may  be  described 
as  one  of  the  recent  arrivals.  Thi.s  is  irot 
to  suggest  tha;t  this  well-known  company 
at  one  bound  came  into  the  forefront, 
because  its  development  has  been  a  gradual 
evolutionary  process ;  indeed,  its  progress 
has  been  so^  steady  and  unobstrusive  that 
many  people  find  it  difficult  to  realise  that 
this  fivm  is  likely  to  have  a  big  say  in  the 
exploitation  of  electrical  energy  in  tlie 
future.  We  may  as.sociate  the  G.E.C-. 
with  accessories,  but  we  must  remember 
that  a  railway  electrification  contract  i.s  as 
much  in  their  line.  A  big-  move  forward 
was  made  when  Fraser  &  Chalmers'  works, 
at  Eritli.  were  procured  some  years  ago. 

The  history  of  the  G.E.C._  goes  back  to 
the  early  days  of  the  electi-ical  industry. 
The  cnmpanv  was  formed  over  35  years 
ago;  the  Witton  Works  were  began  21 
years  ago,  and  the  process  of  extension-^ 
has  been  going  on  ever  since.  The  grouji 
of  works  now  comprises  the  foundry, 
standard  motor  works,  small  motor  works, 
"  Free^or  "  fan  works,  .switchgear  works, 
carbon  works,  conduit  works,  and  moulded 
insulation  works,  while  the  develr>pment 
department  is  very  up-to-date.  Mention 
may  be  made  of  the  transport  methods  in 
the  works,  which  are  thoroughly  efficient. 

It  mav  riot  be  very  difficult  to  plan  the 
layout  of  a  new  works,  but  tbere  are  almost 
insupe^'able  difficulties  in  the  way  when 
not  onlv  extensions  to  existing  depart- 
ments have  to  be  built  but  new  depart- 


ments altogether  have  to  be  added  in 
preserving  a  good  layout.  The  ideal  tiial 
has  always  been  kept  in  view  ai  Witlon 
is    the    continual   progression    of  work 


through  each,  department. 
l)rought  into  the  machine 
from  machine  to  machine 
sliaisht  line  to  the  other  e 


A  casting  is 
shop  and  goe^ 
in  practically  h 
nd  of  the  shop. 


A  Machiae  Bay  in  the  Staiidaict  Motor  Works,  Witton. 
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success  The  emi 
bay  is  equippeil 
specially-designed 


The  Knuiiihy,  NS  ittoii  W.-rkf.      i  .ciioriil  View  of  one  of  the  Main  Bavs 


and    is    tfien     conveyed    to  the 
department. 

The  main  engineering  works  comprises 
tour  extensive  bays  and  tui-bo  generators, 
slow-speed  generators  for  reciprocating 
steam  or  internal-combustion  engine 
drive,  rotary  converters,  motors  for  various 
purposes,  and  indeed  all  classes  of  elec- 
trical machines,  from  100  h. p.  upwards,  arc 
constructed  here.  It  is  worthy  of  note 
that  the  (i.E.C.  have  always  made  use  of 
the  solid  rotor  for  their  high-speed 
alternator  with  notable 
of  the  turl)0-alternator 
witli     a     range  of 

machine  tools  for  turning  and  milling  the 
rotors  and  for  boring-  and  slotting  opera- 
tions on  the  stators,  tools  which  are 
capable  of  dealing  with  |>arts  of  the  largest 
machines  required  in  modern  practice. 
After  the  machinery  is  completed  the 
stator  cones  are  Iniilt  and  clamped  in 
l)Osition.  Both  stator  and  lotor  now  pass  to 
the  winding  section,  and  subse([uently  to 
assembly  and  then  test.  Thrits  at  pres^ent 
under  construction  include  one  rated  at 
l(),00n  k.v.a.,  for  the  borough  of  Marylc- 
bone,  to  run  at  3,000  i evolutions  per 
minute,  and  another  for  Rurv  Coqwration 
with  an  output  of  12,500  k.v.a.  at  the 
same  sjieed.  The  firm  has  also  impoitani 
Colonial  orders  on  luind.  one  being  for  tin' 
cUv  of  Pietoria,  and  three  for  Auckland. 
X.Z.  Nearly  all  these  machines  will  lie 
driven  bv  turbines  supplied  by  Eraser 
Chalmers. 

Two  other  bavs  of  tlie  main  works  aie 
capable  of  dealing  with  heavy  parts  for 
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large  slow-speed  generators,  etc.,  while 
the  fourth  is  devoted  to  winding. 

Rotory  converters  are  usually  of  oom- 
parativeiy  standard  design,  but  a  G.E.C. 


ENGINEERING  WORLD. 

one-third _  of  the  time  that  would  be 
required  if  the  mould  was  hand  rammed. 

The  switchgear  works  is  one  of  the 
largest  departments,  and  much  attention 


Development  Departmeut,  Witton.      I'ai  t  "i'  the  I'Jectrical  Testing  Section. 

machine  supplied  lo  the  British  Mannes- 
man Tube  Co.,  at  Landore,  presents  some 
unique  features.  A  current  of  5,000 
amperes  was  retiuired  from  the  D.C  side, 
thereby  necessitating  a  double  commutator. 
This  rotary  has  to  supply  sttelwoik  motors 
which  form  a  very  seveif  load,  and  has 
proved  very  satisfactory. 

The  foundry,  whicli  is  one  of  the  largesi 
in.  the  Midlands,  is  situa(ed  al  the  eastern 
end  of  the  main  woiks.  The  foundry  i> 
one  of  the  most  important  departments  of 
any  engineering  works,  and  every  provi- 
sion is  made  at  Witton  works  for  the 
transference  of  tinislied  castings  to  the 
machine  shop  witliout  delay.  The  main 
building' consists  of  three  bays.  Each  has 
its  complement  of  cupolas,  moulding 
machines,  cranes  and  lifts,  while  a  large 
compressor  plant  in  a  separate  building 
supplies  the  necessnvv  ccmm  c-.>-cd  air  for 
the  jolt  ramming  and  moulding  machines. 
Each  bay  is  res]ionsible  for  a  special  class 
of  casting.  The  one  which  caters  for 
Iveavy  castings  is  equipped  to  deal  with  the 
largest  turbo  stator  casting  likely  to  be 
ealled  for.  The  metal  for  this  bay  is 
supplied  from  three  cupolas,  eacli  capable 
of  melting  25  tnns  of  pity  irnn  i>er  hour. 
The  remaining  bays  are  for  smaller  work; 
one  producin<^'  the  casting-^  rc(|u.ircd  fc.r 
fans  and  small  motors,  the  other  those  for 
medium-sized  machines.  Tn  both  of  those 
much  use  is  made  of  power-opcrn^f^d 
moulding  and  iar-ramming  machines;  the 
largest  can  ram  a  bmx  of  sand  weighing 
10  tous.  With  the  aid  of  the  jarring 
machines  a  casting  can  be  turned  out  in 
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bay  switchboards  are  erected;  starter  and 
controller  gmr  occupy  another;  ironclad 
and  heavy  switchgear  in  general  is  con- 
structed on  opposite  sides  of  the  stores. 

The  standard  motor  works  has  been 
Nliccially  equipped  with  a  view  to  the  rapid 
]'i(iductiori  of  standard  units  from  10  h.p. 
1:.  ab.'0ut  500  h.p._,  and  mo  special  machines 
piiss  through  this  shop.  The  grouping 
of  machines  lias  been  so  planned  that 
handling  of  the  parts  to  be  machined  is 
1  educed  to  the  minimum.  Jib  cranes 
ensure  that  operatioirs  are  not  delayed 
while  waiting  for  one  of  the  large  over- 
head cranes,  and  jig's  and  templates  are 
employed  to  secure  interchang'eability  of 
P'arts. 

It  is  not  possible  in  a  brief  article  to  do 
justice  to  the  various  departments.  The 
( iiamelling  and  plating  shops,  for  instance, 
may  be  auxiliary  "  shops,  brit  they  are 
important  nevertheless;  ,  The  latest 
methods  and  appliances  arp  in  use,  lacquer 
and  enamel  being  applieel  bv  means  of 
compressed  air.  The  enamelling  shop  has 
twelve  stoves,  each  complete  with 
thermometers  and  heat  regulation 
registers,  to  ensure- that  the  enamel  is 
uniformly  heated  when  drying. 

Xo  ^^  "ell-appointed  modem  works  can 
dispense  with  a  development  depaii:ment, 
and  the  G.E.C.  early  realised  this.  A 
central  research  laboratory  is  being  estab- 
lished at' Wembley,  near  London,  but  this 
will  not  intei-fere  with  development  work 
at  the  various  factories.  All  that  is  done 
in  Witton  workshops  is  based  on  exneri- 
nients  carried  out  in  the  laboratory,  wHich 
includes  an  electi-ical  and  magnetic  testing 
-ection,  mechanical  test,  chemical 
laboratory,  and  a  workshor).  Each  sec- 
tion possesses  the  latest  scientific  apparatus, 
thus  the  electrical  section  has  standards 


Preparation  for  Castina;  a  1,5,000  k.v.a.  Turbo  Stator  in  the  G.B.C.  Witton  Fduridrv. 


has  been  devoted  to  its  laj'out.  The 
stores  ejftend  down  the  centre  of  the  build- 
ing, and  the  machines  and  benches  are  so 
gioiiped  as  to  facilitate  rapid  progress  of 
work  throngh  the  shops.      In  one  main 


o^'  the  highest  degree  of  accuracy  for 
calibration  work.-  The  mechanical  side  has 
a  oO-ton  Buckton  testing  machine,  a 
Brinell  testing  machine,  and  schleroscope 
and  fabric-testing  apparatus. 
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STEERING  GEARS  FOR  ROAD 
VEHICLES. 

Recent  investigations  of  the  .subject  show 
that  the  steering  arms  prodnced  to  inter- 
sect at  a  point  about  four-tenths  of  the 
wheelbase  in  front  of  the  centre  line  of  the 
rear  axle  gives  the  minimum  error,  and 
that  it  is  possible  to  make  the  steering 
correct  to  1  deg.  up  to  an  angle  of  45  deg. 
In  overhauling  the  steering  gear  of  a 
vehicle  the  steering  arms  of  which  have 
been  knocked  out  of  truth,  it  is  advisable 
to  lay  out  full  size  on  the  floor  a  plan  of 
the  axle,  and  upon  the  centre  lines  mark 
a.  distance  of  four-tenths  the  wheelbase  in 
front  of  the  rear  axle  centre  line,  and  from 
this  point  draw  diagonal  lines  passing 
through  the  centres  of  the  "  King  "  bolts ; 
the  correct  set  will  then  have  been  found 
for  the  steering  arms  to  give  the  vehicle 
easy  steering  with  a  miniimum  of  wheel 
slip.  For  all  angles  of  steering  this  is 
most  important,  as  a  slight  eiTor  can 
easily  reduce  the  life  of  a  tyre  by  90  per 
cent,  said  Mr.  F.  (j.  Jagger  in  a  paper 
!)resenled  to  the  North  of  England  Centw 
of  the  Institution  of  Autmobile  Engineers 
lecently 

In  fixing  the  exact  angles  of  the  steer- 
ing arms  it  is  necessarj^  to  take  into 
account  the  length  of  the  wheel  base,  as 
this  has  a  bearing  on  the  angle  of  the 
arms.,  since  they  mush  allow  a  reasonable 
clearance  between  the  joint  end  and  the 
wheel.  Tlie  position  of  the  steering  arms 
relative  to  the  front  axle  may  be  either  in 
front  or  behind.  In  the  former  larger 
steering  angles  can  be  used,  thus'  reducing 
the  turning  radius  of  the  vehicle,  whilst 
in  the  latter  position,  providing  there  is 
proper  clearance  between  the  engine  and 
the  tie  rod,  they  are  protected  from  injury 
by  the  front  axle. 

The  usual  method  of  fixing  the  steering 
levers  to  the  stub  axle  is  to  provide  them 
with  a  taper  shank,  which  has  a  sunken 
key  fitted  to  prevent  its  turning,  and  the 
end  screwed  so  that  it  can  be  drawn  iip 
tight  in  the  register  bored  in  the  boss  of 
the  stub  axle. 

Tie  rods  are  usually  made  from  steel 
tubing  with  stamped  steel  forked  ends, 
and  in  the  best  practice  some  form  of 
adjustment  is  incorporated  so  that  the 
front  wheel  alignment  can  readily  be 
effected. 

Theoretically,  the  front  wheels  are  in 
alignment  when  parallel  to  each  other,  but 
in  practice  it  is  found  better  to  allow  them 
to  tow  in  at  the  front  I  in.,  so  that  subse- 
c|uent  lost  motion,  due  to  wear  on  the 
joints,  will  tend  to  throw  them  parallel 
and  thus  make  the  steering  much  easier. 

!n'lination  of  Axle  Pivots. 

'L'he  object  of  inclining  axle  pivots  to 
meet  the  ground  at  or  near  the  centre  of 
tlie  tyre  is  to  overcome  the  road  resis- 
tance, so  that  the  tendency  to  transmit 
motion  through  the  linkage  to  the  hand 
steering  wheel  is  reduced  to  a  minimum, 
and  it  also  makes  st&eiing  much  earier, 
since  there  is  not  the  same  leverage  acting 
against  the  driver.  It  is  not  advisable, 
however,  to  incline  it  more  than  2  dog., 
oth(>rwise  M'hen  rounding  a  curvo  Hie 
wheels  are  not  in  the  best  position  for 

*l'aper  by  F.  C!.  Jajif^tT.  read  hefoi'e  tlie  North  of 
England  Centre  of  the  Institution  of  Autoniohilo 
Engineers  on  Wednesday,  December  14,  1021, 


( ari-ying  the  load,  as  they  are  usually 
designed  for  a  vertical  one. 

Another  system  giving  the  niaximum 
turning  movement  of  the  road  wheels  for  a 
minimum  of  the  hand  wheel  consists  of 
placing  the  steerig-  pivot  in  the  centre  of 
the  wheel. 

Easier  steerage  is  also  obtained  by 
inclining  the  steering  pivots  and  axle 
about  3  deg.  in  the  forward  direction,  so 
that  the  centre  of  the  swivel  pin  produced 
will  meet  the  floor  in  front  of  the  wheel 
contact. 

The  position  of  the  drag  link  ought  to 
be  such  that  deflections  of  the  front 
springs  will  not  tend  to  make  the  front 
wheels  wobble  or  move  first  to  one  side 
and  then  to  the  other.  It  should  also  put 
the  minimum  turning  effort  oii  the  steel- 
ing gear. 

It  may  be  fitted  either  length  or  cross- 
wise of  the  vehicle  and  in  front  or  behind 
the  front  axle.  When  in  the  latter  posi- 
tion the  centre  line  of  tlie  link  produced 
ought  to  pass  through  the  eye  of  the  front 
spring,  or  at  least  be  ])arallel  to  it  under 
avei'age  load ;  if  the  springs  have  not  too 
much  camber  and  the  link  is  fairly  long, 
a  slight  error  does  not  matter  a  lot. 

When  in  front  it  is  iisual  for  the  drop 
arm  to  be  poisitioned  as  near  in  line  with 
the  fi-ont  spring  eye  as  its  constiaiction 
will  permit,  and  the  drag  link  extending 
to  the  steering  arm  above  the  centre  of  the 
front  axle  swings  through  an  arc  of  a 
circle,  the  centre  of  which  is  the  front 
spi'ing  eye,  hence  as  the  axle  raises  it 
swings  approximately  about  the  same 
centre.  This  results  in  practically  no 
motion  being  transmitted  to  the  steering 
gear  fi-om  the  spring  deflection. 

If  fitted  crosswise,  then  it  should  follow 
as  near  as  possible  the  line  of  the  tie  rod. 

The  maximum  allowable  wear  on  steer- 
ing joints  ought  not,  imder  any  circum- 
stances, to  be  allowed  to  exceed  one- 
twentieth  of  an  inch. 

To  ascertain  the  correct  length  of  a  drag 
link  see  that  the  front  wheels  are  in 
alignment,  disconnect  the  drop  arm  and 
carefully  measure  the  total  travel,  set  the 
drop  arm  pivot  in  mid  position  and 
measure  accuratelv  the  distance  to  the 
stub  axle  pivot.  This  gives  the  required 
length  and  permits  of  the  use  of  a  non- 
adjustable  link. 

Drop  Arms. 

Drop  anus  are  usually  made  slightly 
longer  than  the  steering  arms,  and  are 
generally  fixed  to  the  sector  shaft  in  one 
of  four  ways. 

For  the  complete  wheel  t-vpe  of  steering 
gear  sriuareeiuls  are  generally  used,  so  that 
as  the  teeth  of  the  worm  wheel  wear  there 
is  ho  difficulty  in  turning  it  through  an 
r>u^l»  of  90  deg.  On  heavy  vehicles  this 
fixiu'v  is  unsatisfactory  as  considerable 
barkliisli  dovcdops  in  it,  although  it  mav 
have  a  snh't  boss  with  clamping-u])  bolt 
passing  slightly  below  the  surface  of  the 
shaft. 

SiiliiHMl  ends  are  distinctly  bad,  as  jn 
the  majority  of  cases  it  does  not  take  lono- 
for  tlie  vibrntions  from  the  road  wlieels 
to  wear  tlie  surfaces  to  .such  an  extent 
tliat  tlie  backlash  necessitates  both  new 
be  the  most  suitable,  as  it  holds  uj)  (o  its 
sector  shaft  and  drop  arm. 

Taper  and  sunken  key  would  ai)])ear  to 


work  well,  and  should  any  slackness  appeal 
it  is  readily  taken  up  by  tightening  thi 
clamping  nut.  With  a  housing  divicled  in 
the  plane  of  the  sector  .shaft,  it  is  advis- 
able to  forge  the  drop  arm  solid  with  the 
shaft  and  provide  a  sector  flange  on  the 
shaft  to  bolt  the  worm  sector  on. 

Drop  amis  are  very  liable  tO'  crystallisa- 
tion, particularly  at  the  boss,  due  to  the 
strains  set  up  by  the  hammering  action 
of  the  front  wheels,  hence  it  is  advisable 
to  remove  them,  say,  once  a  year,  for  the 
purpose  of  having  them  annealed.  This 
consists  of  heating  them  in  a  furnace  ti- 
a  temperature  of  about  1,450  deg.  Fah. 
(a  red  heat)  fen  sufficiently  long  toi  heat  the 
entire  place  throughout.  This  can  be 
done,  if  only  a  few  are  to  be  dealt  with, 
in  an  ordinary  smith's  fire  by  enclosini: 
the  parts  in  a  fire-brick  casing,  then  heat- 
ing the  wliole  and  allowing  same  to  cooi 
off  very  giadually  by  coveiing  with  :i 
thick  layer  of  coke,  so  that  there  is  little 
risk  of  the  surface  oxidising  or  the  jiart^ 
hardening. 

Side  play  in  the  .sector  shaft  ought  noi 
10  be  allowed  to  exceed  in.,  otherwise  n 
is  felt  at  the  steering  wheel. 

Steeririg  Gear  Cases 

Tliese  are  usually  made  in  light 
malleable  iron  castings,  and  are  of  threi' 
types  cast  in  single  piece  with  separate 
end  jdate,  or  split  in  the  plane  of  eithei 
the  wheel  or  worm  axis.  The  attachment 
to  the  frame  often  leaves  much  to  be 
desired,  as  they  become  loose,  and  owino' 
to  the  inaccessible  position  of  the  bolts 
they  are  allowed  to  remain  in  that  state 
until  the  vehicle  is  in  for  general  overhaul, 
whereas  if  the  bolts  were  fitted  in  reamererl 
holes  and  the  nuts  put  on  the  outside  of 
the  frame  with  proper  locking  devices  the 
trouble  would  not  exist.  The  best  position 
is  on  top  of  the  frame;  there  the  bracket 
can  be  bolted  through  the  top  and  side. 
This  facilitates  the  dismantling  of  the 
whole  unit. 

Reversible  and  Non-reversible  Steering 
Gears.  | 

There  arc>  three  types  of  steering  gears. 
I.e.,  reversible,  iiTeversible,  and  absolute 
irreversible.  The  former  is  usually  con- 
structed  on  the  spur  and  bevel  pinioi 
acting  on  a.  rack,  and  is  only  suitable  foi 
slow  moving  vehicles  over  good  roads 
unless  special  provision  is  made  for  the 
steering  pivots  and  the  reduction  made  a-'^ 
large  as  possible  (about  12  to  1),  so  tha" 
sho.k  on  the  front  road  wheels  is  not 
transmitted  to  any  .great  extent  througl 
the  steering  linkage  on  to  the  hand  wheel 

Iiievei sible  steering  gears  are  usiiall.\ 
of  the  worm  gear  or  screw  and  nut  tyj  e 
whicli  permit  of  a  low  gear  ratio  (six  ti 
one).  This'  calls  for  a  minimum  of  effor 
from  the  driver  to  keep  any  desired  course 
and  as  the  road  shocks  are  also  dampec 
by  fl.e  spring  cushions  of  the  drag  link  i 
is  a  most  popular  type  (angle  of  lead  fo 
worm  14). 

High-powered  high-.speed  cars  o 
vehicles  operating  over  a  loose  rom 
surface  call  for  an  absolute  irreversihl 
tiear,  so'  that  road  shocks  shall  not  h' 
transmitted  back  to  the  hand  wheel. 

In  the  most  usual  tvpe  the  worm  meshe 
with  a  complete  worm  wheel  or  worn 
sector  carried  on  the  drop  arm  shaft. 
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]  Screw  and  Nut  Type  Steering. 

From  a.  mainteiiant'e  jioint  of  view  this 
y  screw  aud  nut  t;ype  of  steering-  gear, 
|i'  although  made  up  of  more  parts  than  the 
I  previous  one  under  review,  gives  veiy 
I  good  results,  since  the  drop  arm  shaft  is 

not  called  upon  to  carry  any  side  thrusts, 
' '  consequently  the  wear  on  the  bushes  is 
f  less,  and  as  the  same  limits  of  wear  must 
1  he  adhered  to,  it  follows  that  it  has  a 

longer  life,  particularly  on  heavy  vehicles. 
[  Wear,  however,  does  occur  between  the 
1^  screw  and  nut  and  the  fork  and  trunnion, 
|  i  particularly  on  the  nut,  and  especially 
t'i  when  white  metal  lined  ;  if  the  proportions 
|"i  are  not  generous  this  material  would 
H  appear  to  be  quite  unisuitable  when  sub- 
f  jected  to  shock.  The  backlash  between 
p  the  nut  and  screw^  ought  not  to  be  allowed 
'  to  exceetd  one-fortieth  part  of  an  inch, 
ii  otherwise  the  screw  rapidly  deteriorates, 
ij  .due  to  the  vibrations  set  up  by  the  fi'oiit 
'j  wheels  and  the  steering  gear  rods. 

Should  the  screw  be  worn  in  the  centre, 
"  then  it  is  advisable,  before  fitting  a  new 
,  nut  to  lap  the  screw,  using*  the  old  nut 
1  and  a  little  fine  caiborrtindum  paste,  so  that 
■  the  new  one,  preferably  in  prosphor- 
<  bronze,  will  work  freely  the  full  length  of 
1^  the  screw. 

^  Stub  Axles. 

I  There  are  three  types  of  axles  in  general 
1  use,  "Elliot,"  "Revised  Eliot,"  and 
k  "Lemoine,"  but  in  this  paper  we  are  only 
I*  concerned  with  the  details  directly  affect- 
ing  the  steering,  namely,  the  anchorage 
,  of  the  stub  axle,  for  if  this  is  out  of  truth 
I,  the  whole  steering  gear  suffers 

f  In  the  "  Elliot  "  of  forked  end  type,  the 
I  pin  passes  through  both  jaws  of  thei  fork 
r  and  is  screwed  intO'  the  lower  boss,  the 
)  hushes  of  which,  if  lubrication  is 
•  neglected,  seize  on  the  pin,  tends  to  rotate 
{  it,  thus  stripping  the  thread.  Wear  then 
Ii  rapidly  takes  places  in  the  hole  unless  it 
has  a  taper  reamer  run  through  it  and  is 
,  fited  with  a  conical  bush,  this  being 
P,  tightened  up  and  held  in  position  with  the 
'  castelated  locking  nut.  Wear  also  occurs 
(  on  the  bushes,  which  ought  to  be  renewed 
tt  when  the  movement  on  the  rim  of  the 
f  wheel  measures  whilst  play  between 

fi  the  jaws  ought  not  to  exceed  in.  The 
r  thrust  race  also  becomes  pitted,  due  to 
I  .inoisture,  and  ought  to  be  kept  well  ]iacked 
.|  with  grease. 

I  In  the  "Ilevised  Eliot"  type  tlH> 
i  adjustment  nut  has  a  tendency  to  shu  k 
"  back  and  ought  to  receive  strict  attention, 
'  otherwise  the  ball  race  is  haiumered  away 
h  and  the  locking  pin  cleared.  Usually 
[,  wear  is  confined  to  the  bust,  and  the  same 
P  lijTiif-fi  of  wear  can  be  applied  as  for  the 
P  "Elliot." 

The  "  Lemoine  "  type  is  not  much  used 
^  in  this  country,  but  has  much  to  commend 
'1  it  for  central  pivot'  steering. 

Centre  point  steering  has  its  advantages, 
biit  nsers  would  derive  greater  benefit  if 
i  the  hubs  of  the  front  wheels  did  not  pro- 
|.  ject  out  further  than  the  rim  of  the  wheel, 
|,  for  regularly  steering  gears  and  front 
>j  axles  are  seriously  damaged  through  them 
striking  obstructions,  with  the  constant 
,  excessive  wear  on  tyres,  expense  in 
'  resetting  the  axle  and  renewing  the  drop 
j    arm  shafts.  Steering  gear  joints  also  wear 
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too  ({uickly  and  would  be  imjinived  if  some 
form  of  adjustment  was  incoiporated  in 
their  design  and  effective  dirt  excluders 
fitted.  In  conclusion,  may  I  say  that 
steering  gear  failures  are  by  no  means  of 
rare  occurrence,  and  I  would  suggest  that 
it  would  be  an  advantage  if  some  form  of 
brake  could  be  installed  to  operate  in  case 
of  such  failure.  Incorporated  in  the 
desig*n  there  would  require  to  be  an 
automatic  stop  to  prevent  the  wheels  from 
looking  over  to  any  great  extent  suddenly. 
This  would,  in  most  cases,  give  the  driver 
a  reasonable  chance  to  pull  up  and 
minimise  the  lisk  of  serious  accident. 


LEATHER  BELT  PROBLEMS. 

IJnttl  recently  M^e  did  not  give  sufficient 
consideration  to  faftors  affecting-  the 
efficiency  of  driving  belts,  and  even  yet 
jnany  eng-ineers  are  very  little  interested 
in  the  matter,  although  the  efficiency  of 
any  machine  shop  depends  largely  on  the 
condition  of  the  belting. 

In  an  addi'ess  entitled  "  Research  Prob- 
lems in  Connection  with  the  Leather 
Belting  Industi-y,"  which  Mr.  J.  Edgai- 
Rhoads  delivered  recently  to  an  American 
association,  he  urg*ed  that  there  are  a 
number  of  things  which  may  affect  the 
stretch  of  a  belt,  such  as  the  kind  of  hide 
used,  tannage,  method  of  currying — that 
is,  the  percentage  and  distribution  of 
grease  in  the  leather  itself,  and  the 
thoroughness  of  stretching  given  to  the 
leather  before  it  is  made  into  a  belt. 

Belts  running  crooked,  when  not  due 
to  abuse,  are  certainly  sometimes  caused 
by  the  springing  of  the  piece  of  leather 
after  it  is  stripped  to  width,  which  is 
probably  related  somewhere  to  the  factors 
influencing  stretch  just  previously  noted. 
With  leather  which  is  not  very  thoroughly 
tanned  there  seems  to  be  a  tendency  for 
one  edge  of  the  strip  to  draw  up  more 
tlian  the  other  aftea"  it  has  been  stretched, 
and  thereby  pulling-  crooked. 

Aside  from  the  annoyance  to  the 
user  by  having-  to  frequently  tighten 
the  belt,  the  tendency  to  stretch  causes 
a  ra.pid  reduction  in  the  tension,  and, 
unless  the  coefficient  of  friction  is 
nnnsually  pood,  there  revsults  a  rapid 
diminution  in  the  effective  tension  and 
tlip  work  which  the  belt  will  do. 
While  a  moderate  amount  of  stretch  is 
lieihaps  not  a  serious  matter,  the  impor- 
tance of  this  being'  removed  as  soon  as 
possible  so  that  an  effective  tension  hic-h 
enouffh  to  carry  the  load  satisfactorily 
may  be  maintained,  is  of  g-reat  impoitance. 

Cause  of  Creen. 

Closely  allied  with  the  question  of 
stretch  is  that  of  creep  and  its  cause,  and 
elasticity,  which  we  have  for  a  long  time 
thought  one  of  the  most  valuable  proper- 
ties of  the  leather  trade,  and  one  which 
differentiated  it  sharply  fromi  most  of  the 
substitutes  available . 

It  has  been  shown  that  the  leather  is 
not  perfectly  elastic  in  that  it  comes  back 
immediately  after  the  removal  of  tension, 
but  that  there  is  a  time  lag  which  may 
have  some  bearing  upon  the  problem  of 
transmission  of  power.  -Tust  wb^it  this 
is  will  probably  vary  a,  little  with  diffei-ent 
leathers,  but  from  the  practical  standpoint 
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of  power  transmission  it  seems  pretty 
clear  that  it  will  account  for  perhaps  the 
first  three-quarters  of  1  per  cent,  or  1  per 
cent  of  what  we  read  as  slip  in  our  power- 
transmission  curves,  and  it  would  seem 
i-easonable  that  there  is  room  for  further 
improvement  in  reducing  this  a  little  more 
in  a  way  which  will  increase  slightly  the 
efficiency  of  the  leather  belt. 

The  wide  variation  in  the  observed 
coefficient  of  friction  readings  on  a  belt 
when  it  is  just  new  and  that  obtained  after 
it  has  been  in  use  some  time  shows  clearly 
the  importance  of  a  proper  finish  on  the 
surface.  One  interesting-  feature  which 
had  not  been  carefully  studied  until 
perhaps  of  recent  times  is  in  the  obseiwa- 
tion  that  the  coefficient  of  friction  changes 
quite  noticeably  at  different  speeds  of  slip 
on  a  given  piece  of  leather,  though  the 
coefficient  of  friction  does  not  apparently 
change  in  any  considerable  way  at 
ditferent  tensions.  It  is  obvious  that  in 
a  running-  belt  the  effective  tension,  which 
is  the  difference  between  the  tension  on 
the  tight  side  and  the  slack  side,  is  limited 
very  definitelybv  tbe  coefficient  of  friction 
obtained  at  a  given  speed  of  operation  and 
of  slip.  This  problem  seems  to  be  one  of 
the  very  fertile  fields  for  further  work. 

Another  vei-y  important  factor  in  the 
capacity  of  a  given  belt  to  ti  ansmit  power 
is  speed,  and  while  considerable  work  has 
been  done  on  this  subiect,  there  is  still  a 
good  deal  to  learn.  There  is  no  available 
machinery  for  actually  making-  such  tests 
at  very  high  speeds,  and  general 
experience,  in  which  little  scientific  data 
is  available,  seems  to  indicate  that  the 
greatest  efiiciency  is  obtained  at  speeds 
of  4.00n  feet  to  5,000  feet  per  minute. 

We  do  knf)w,  of  course,  that  the  centri- 
fugal force  increases  very  fast  on  higher 
speeds,  tending  to  throw  the  belts  away 
from  the  pulleys,  and  it  is  likely  that 
scientific  work  on  this  subject,  where  it 
is  done  thoroug-hly,  will,  as  is  so  often  the 
case,  bear  out  practical  shop  experience, 
at  least  in  large  measure,  and  recommend 
the  limitation  of  speed  to  a  more  reason- 
able figure. 

Centre  Distances. 

The  millwright  has  known  for  a  long 
time  that  increasing  the  centre  distance 
was  a  great  help,  and  that  with  a  well- 
designed  drive  the  position  of  the  catenary 
formed  by  the  slack  side  on  top  was  a 
a'reat  help  in  steadying  the  belt,  particu- 
larly on  sloping  drives  where  belts  were 
lamning  at  anales  with  the  floor.  Here 
there  are  such  varieties  of  conditions 
available  that  mucli  work  is  necessary  to 
get  .standai-disation  worked  out.  Tlie  same 
would  probably  be  time  of  quarter  and 
half-turned  or  cross  belts,  a  frequent 
source  of  annoyance  and  trouble  to  the 
user. 

The  comparative  virtue  of  drives  in 
which  the  tight  side  is  on  top  or  on  the 
bottom  is  a  subject,  of  course,  which  ties 
up  closely  with  that  of  arc  of  contact  and 
centre  distance. 

Pliability  is  another  factor  of  no  small 
importance  in  drives  of  this  character,  and 
though  as  yet  the  scientific  investigation 
of  the  problem  is  still  ahead  of  us,  the  best 
practice  is  tending-  away  from  the  heavy, 
stiff,  hard  belt  toward  the  lighter  and 
more  pliable  one. 
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SHAFT  HANGERS  FOR 
REINFORCED  CONCRETE 
STRUCTURES. 

Dii'TicuLTy  is  often  experienced  wkeii 
designing  brackets  and  lianger.s  for 
factories  and  workslioji.s  constructed  of 
I'eiiiforced  concrete  where  it  i.s  essential 
that  the  line  and  couiitershafting  should 
be  supported  off  the  concrete  columns, 
walls,  or  beams.  First  of  all  it  must  be 
understood  that  it  is  bad  practice  to  cut 
holes  in  any  concrete  structure  for  bolts, 
etc.,  unless  provided  for  previously  in  the 
design  of  the  structure.  This  means  tliat 
all  fixing  must  be  entirely  by  clamping, 
which  necessitates  bolts  being  used  on  the 
outside  aird  around  the  columns  such  as 
iir  Figs.  1  aird  2,  where  brackets  are  held 
by  bolts  M  and  N.  The  next  thing  is  thai 
it  is  never  save  to  assume  that  any  sur- 
face of  concrete  is  ])erfectly  flat,  smooth  or 
true  to  specified  dimensions.  If,  however, 
accuracv  and  finish  has  been  guaranteed 
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by  contractors,  then  the  bra(-kets,  etc.. 
can  be  designed  without  any  trouble. 
Should  the  work  on  the  Irackets  be 
carried  out  on  the  assumption  that  sur- 
face and  dimensions  are  true,  whilst 
actually  the  concrete  is  irregular  and 
unfinished,  then  trouble  will  be  caused  by 
the  casting  not  lying-  flat  on  the  concrete, 
which  would,  in  some  cases,  put  a  bearing 
for  a  shaft  out  of  alig-nment.  Should  the 
bearings,  or  rather  plummer-blocks,  be 
of  the  self-alignment  type,  then  the  small 
differeiice  wordd  be  negligible.  However, 


the  fact  remains  that  the  bearings  are  not 
straight  and  they  are  more  liable  to  work 
loose  than  in  the  case  when  the  brackets 
are  fixed  to  an  even  surface.  .  One  way  to 
get  over  the  difficulty  is,  when  taking  a 
hanger  C,  as  shown  by  Fig.  1,  where  it 


is  fixed  to  a  concrete  crane  rail  beam,  to 
make  the  bearing  surface  BS,  that  is  the 
part  of  the  casting  actually  in  contact 
with  the  concrete,  about  f  in.  to  1  in.  wide 
all  rou)id  whenever  possible,  thereby 
leaving  a  recess  B  in  the  centre,  wliicii 
should  be  made  about  \  in.  to  §  in.  deep. 

The  reason  for  the  recess  B  is  that 
when  the  bracket  is  in  position  resting 
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on  the  narrow  bearing  edges  BS,  cemeni 
A  can  be  poured  in  so  as  to  make  an  even 
surface  strip  between  concrete  and  cast- 
ing, which  covers  up  any  irregularities  on 
the  surface  of  the  structure  underneath. 
This  same  principle  can  be  applied  to  sole- 
platc  JH  as  shown  in  Fig.  2,  but  not  for- 
getting to  allow  an  opening  H  of 
reasonable  size  for  the  pouring  in  of  the 
concrete  or*  cement. 

Assunriug  1hat  we  have  two  lines  of 
R.S,  channels  fixed  to  the  concrete 
columns,  as  shown  in  1^'ig.  •■!,  thou  when 
fixing  anv  bi-acket  I.  to  take  countershaft 
hangers  it  is  alwavs  advisable  to  cut  the 
casting  in  a  trifle  and  also  to  jjrovide 
plenty  of  clearance  similar  (o  case  V  and 
1)  in  Fig.  3,  whicli  would  allow  for  any 
fluctuation  in  the  si/,c  of  the  columns  and 
tln'rcfore   the  pili  li  df  t  kf  cha  ' 


AIRTIGHT  DAMPER  FOR 
LANCASHIRE  BOILERS. 

TuFatK  is  not.  a  great  variety  of  damper- 
for  Lancashire  and  Corirish  boileis;  in- 
'leed,  there  have  been  few  attempts  at  im- 
provement of  thcordinary  sliding damjter 


allhougli  it  has  very  obvious  failings,  its 
chief  virtue  being  simjilicity.  Those  who  are 
in  charge  of  boiler  plant  shoiild,  therefore, 
welcome  an  improved  type  of  damper 
which,  while  not  a  departure  in  the  prin- 


cijile  of  ojjeiatiou  from  the  u.sual  form^  is 
equally  as  simple  aird  more  effective  in 
preventing  leal\age  nf  cold  air  into  the 
flues. 

The  damper  to  which  we  refer,  and 
which  is  made  by  Messrs.  Holdswoi-fh  k 
Sons  Ltd.,  Bradford,  is  shown  in  the 
accompanying  illustrations.  It  has  not 
the  crude  appearance  of  the  usual 
fonn  of  dampei',  which,  when  the 
boiler  is  working,  allows  a  stream 
of  cold  air  to^  rush  through  the 
slot  into  the  main  flue.  Among  the  advan- 
tages claimed  for  the  airtight  damper  is 
that  it  carrnot  stick  or  jam.  Fig.  2  shows 
the  damper  arrd  frame  complete.  The  top 
arrow  indicates  the  faiilead,  while  the 
middle  aiTow  points  to  the  sheet  metal  air- 
proof  cover,  the  bottom  arrow  indicating 
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tlie  (iam])er  tiamc.  At  Fig.  1  is  seen 
what  is  the  most  imimrtant  detail  of  the 
danrper,  the  patent  floating  gland.  It  is 
indicated  by  the  bottom  arrow.  The  gland 
allows  a  lateral  movement  of  the  damper 
rope  for  the  purpose  of  i>reventing  stick- 
ino-.  The  rope  itself  is  a  steel  wire,  and  tht' 
pulley  bracket  to- which  the  top  arr  ow  points 
can  tie  adjusted  so  tliat  the  damper  rope 
may  be  taken  to  any  position  in  the  boiler 
horise.  The  whole  arrangement  is  de- 
cidedly simple,  and  it  does  not  seem  pos- 
sible for  it  to  get  out  of  order,  while  it  is 
a  satisfactory  advance  on  the  old  form, 
with  the  chain  hook  inserted  in  a  hole  in 
(be  tfi])  of  the  plate. 


Klkctric  Extension.-  Wiiierloo.  Scaforth.  Lillui 
liiiid  iiiul  Grefit  Crnsby  are  all  anticipating  tlic 
oxteii.«ioi)  of  the  Liverpool  electric  supply  througli 
Rootle  to  the  three  coiUiiinous  iirlian  district.-^. 
Ijitherlaiid.  which  alone  has  niaiiis  laid  by  Bootlo. 
is  taking  advaiitai^e  of  the  privilege  of  free  conne'  - 
tions,  the  date  for  which  expire.s  with  Marcli. 
.•Vpril  1  being  the  date  of  the  transfer  of  the  Bool  c 
electric  undertaking   to  Liverpool. 
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Office  and  Workshop  Day  by  Day. 


Short  practical  articles  solicited.       Exceptionally  high  rates  paid. 


Meihod  of  Oriiling  Square  Holes. 

Tht^  ilhislration>  siio\\  an  iii^eninu- 
aiTUiigt'iJieiil  for  diillin;^  s([ua)e  IioIcn  in 
tlie  laUie.  aHliougli  the  ioo]  amid,  of 
loiuse,  be  adapted  Id  oilier  work  as  well. 


Fig's.  1  and  2  sIioav  differeiil  riews  of  llie 
foiiuei'  for  round  stock  that  is  held  in  Ihc 
lathe  ehuck,  as  when  making  socket 
wrenches,  vie.  Suppose  (as  iu  the  exaniph' 
illustrated)  a  1  in.  square  hole  is  needed. 
The  stock  is  held  in  the  chuck  and  an 
ordinary  1  in.  round  hole  drilled  to  the 
desired  de]ith.  The  former  (Figs.  1  and 
2)  is  then  slipped  over  the  stock  and 
fastened  with  the  set-.screw  c.  This  brings 
the  1  in.  square  h  against  the  lin.  round 
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hole.  The  tool  (Fig.  5)  is  then  inserted 
in  the  ])ack-centre  of  the  lathe  and  fed  to 
the  round  liole,  the  three-sided  drill  d 
oiittiug  a  hole  1  in.  square.  This  is  caused 
by  tlie  square  in  the  former  travelling 
round  the  drill,  and  the  drill  having  play 
iu  all  directions.  The  play  of  the  drill  is 
provided  for  by  the  simple  means  of  the 
modified  universal  joint  shown  in  a  and  /, 
Figs.  3,  4  and  5,  the  pin  e  fittiirg  loosely 
in  the  part  /.    Being  rounded,  the  part  / 


has  a  movement  in  two  directions  and  the 
l)in  e  makes  the  other  two  movements.  It  is 
thus  obvious  tliat  a  limited  circular  move- 
ment is  provided  for.  The  tool  is  inserted 
in  the  lathe  head  and  the  former  (Fig.  5) 
used  in  the  tool  post,  the  part  ?  being 


hrouglif  >q)  id  the  work  and  is  secaired 
in  any  ordinary  way  to  the  back  centre. 

The  position  of  tlie  drill  in  cutting  a 
s([uaif  hole  is  shown  in  Figs.  7  and  8.  The 
Foinu't  must,  of  course,  be  held  as  close 
lo  the  work  as  possible,  and  it  should  be 
casehardened  and  the  drill  edges  slightly 
rounded.  The  cutting  end  of  the  drill 
shoukl  be  slightly  rorinded  similar  to  a 


reamer  edge;  of  course,  the  drill  has  nol 
much  work  to  do,  simply  clearing-  the 
cornels  "  of  the  .round  hcde.  Fig.  (i 
shows  the  former  to  be  held  in  the  tool 
post  when  the  drill  is  held  in  the  chuck 
and  Ihc  work  is  on  the  back  centre. 


PLEASE  READ  CAREFULLY. 

For  this  journal  ive  want  crisp,  practdcal 
11  fid  technical  articles  and  paragraphs ,  ami 
ice  are  prepared  to  pay  well  for  Hhenn.  Of 
'the  many  who  read  technical  jowmds 
only  O' few  wiite.  Why  is  this?  It  is 
noi  because  they  have  nothing  to  write 
about,  because  every  experienced  en- 
gineer'  s  mind  is  a  storehouse  of  valuable 
information,  wjiether  he  be  manager, 
foreman,  draug'htsman,  or  mechanic.  We 
hare  at  all  times  overcome  power-house 
troubles,  problem  of  design,  or  work- 
■fhup  difficulties  by  ingenious  devices. 
Sometimes  striking  methods  become  a 
habit ,  and  ive  do  not  realise  that  they  are 
c.vce ptioruil  till  some  observer  expresses 
ajilonishment. 

It  is  said,  that  every  person  could  write 
one  good  no  eel,  and  it  is  certainly  trite 
that  everyone  could  wi-ite  more  than  one 
useful  irrinkle  or  valuable  article.  We 
irrite  and  urge  our  readers,  therefore,  to 
give  others  the  benefit  of  their  knowledge 
and  experience. 

Slotting  Bar, 

Tlie  following  is  a  very  useful  type  of  bar 
when  a  quantity  ot  cylinders,  etc.,  liave 
to  be  slotted  for  the  double  keyways,  as  in 
sketch  K.  The  bar  coirsists  of  a  tube  of 
cast  iron,  or  better  still,  cast  steel.  This 
tube  B  is  turned  do'wn  to  the  same 
diameter  as  tire  hole  in  the  cylinder  or  a 
shade  smaller.  It  is  tlien  bored  out  to 
the  diameter  of  the  sliding  block  F.  The 
block  F  is  made  of  steel  and  is  slotted  as  in 
F  to  allow  the  tool  H  to  slide  freely  up 
and  down.  The  angle  at  which  the  tee 
slot  is  made  must  be  governed  by  the 
diameter  of  the  block.  The  steel  flange 
I)  is  not  absolutely  necessaiy,  but  it 
makes  the  bar  firmer.  It  is  fastened  on 
to  B  with  six  h  iu.  set  screws.  The  flange 
('  is  also  fasten<>d  on  to  B  with  six  in. 


set  screws.  A  hole  is  bored  in  C  to  allow 
the  spindle  E  to  pass  through  it.  The 
spindle  E  must  be  sc-rewed  at  the  end  for  at 
least  twice  th.e  length,  of  F.  G  is  just  a 
waslrer  to  keep  E  from  working  out.  The 
slots  A  must  be  made  so  that  the  tools  H 
just  fit  in  without  shake.  The  head  of  the 
tee  tools  must  be  made  to  taper  at  the 
same  angle  as  the  tee  slots  in  F.  Thi^ 
keeps  the  tools  horizontal. 

In  sketch  it  shows  the  block  just  below 
the  sloti  A.  In  this  position  the  tool  worild 
be  just  inside  B.  When  E  is  turned  it 
draws  F  upwards,  and  as  it  is  drawn  up  i' 
also  forces  the  tool  H  farther  and  farther 
out  until  you  have  reached  the  limit;  thi.s 
is  when  F  gets  higher  than  the  slot  A. 

To  insert  the  tool,  draw  F  higher  than 
A,  remove  D  and  place  tool  into  slot  A 
and  then  work  F  down  until  tool  is  also 
in  ¥.  If  care  is  taken  in  nraking  the  slotd 
in  F'  exactly  opposite  and  same  with  slots 
A  in  B,  this  bar  will  be  found  verv  useful. 


Try 

Of  course,  tools  H  must  be  exactly  the 
same  length  or  one  keywaj-  will  be  deeper 
than  the  other.  E  can  be  turned  with  a 
spanner  or  ratchet.  This  bar  has  proved 
itself  useful  scores  of  times  where  thei'e 
was  no  broaching  machine. 

increasing  size  of  Cylinder  Liner. 

Due  to  our  constitutional  stupidity  iir  not 
ordering  properly,  we  received  a  pair  of 
brassi  liners  for  a  small  water  pump  that 
were  ahorit  ^  in.  too  small,  says  J.  0. 
Benefiel  in  Power  Plant  Engineering. 
!  l  would  have  been  embarrassing  to  send 
them  back,  besides  we  wanted  to  get  the 
inimp'  in  running  order  without  delay. 

As  a  way  out  we  tinned  the  liners  on  the 
(nitside  wound  on  bright  iron  wire,  as 
illristiated,  and  filled  the  space  between 
the  coils  with  solder,  placed  the  liners  on 
an  arbor  and  filed  them  down  to  a  force 
fit  size,  and  placed  the  job  in  the  press 
and  forced  them  home,  and  feel  that  we 
have  a  first-class  job.  1'lie  error  in  order- 
ing was  due  to  the  fact  that  the  cylinders 
had  been  bored  out,  and  we  had  forgotten 
it  and  ordered  to  the  original  dimensions; 
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(Views  expressed  in  this  Section  are  not  neoessarity  endorsed  by  the  Editor.) 


THE  JUSTIFICATION  FOR 
TRADE  UNION  RESfRICTIONS. 

By  Plebeian. 

Why  Trade  Unions  Fight  Over 
Demarcation. 

At  the  bottom  of  deuiaicatioii  tiou])le.s 
lies  the  fear  of  uiieniployment ;  there  you 
have  it  in  a  nutshell.  Get  rid  of  the  feel- 
ing of  insecurity  by  which  workmen  aie 
obsessed  and  the  longest  stride  will  have 
been  taken  towards  a  solution. 
Unemj^loyment  undoubtedly  is  the 
])rimary  cause.  There  is  still,  however, 
another  reason.  It  is  what  Webb 
describes  as  the  "  doctrine  of  vested 
interest  ''  and  descends  from  the  trades 
guilds  of  the  fourteenth  century.  These 
trades  guilds  exerted  an  enormous  influ- 
ence and  their  regulations  were  most 
drastic,  allowing  none  but  jiroperly 
trained  craftsmen  to  work  in  the  respec- 
tive trades.  Many  of  these  regulations 
had  the  force  of  law,  and  jnescribed  in 
detail  the  Avork  which  came  within  the 
category  of  the  various  trades.  While  it 
might  not  be  absolutely  coriect  to 
describe  the  skilled  trades  unions  as  being 
the  direct  descendants  of  the  guilds,  it  is 
certain  guild  teaching  and  principles  has 
strongly  influenced  the  unions.  The 
"  right  to  a  trade,"  as  it  might  be  called, 
is  deeply  rooted  amongst  the  craftsmen. 
]*]very  skilled  trades  union  regards  certain 
work  as  being  unassailably  and 
exclusively  the  province  of  its  members. 
It  is  difficult  to  conceive  how  apprentice- 
ship could  exist  without  some  such 
system.  If  industry  would  be  obliging 
eijough  to  stand  still,  there  would  be  little 
trouble  in  allocating  Avork  in  accordance 
with  past  customs,  but  evolution  brings 
in  its  train  new  processes  and  jnetliods, 
and  former  ])ractice  and  custom  no  longer 
can  be  relied  upon  as  an  unerring  guide. 

A  Collision  of  Interests. 

There  are  simjjly  hundreds  of  border- 
line cases  to  which  several  trades  may 
have  an  apparently  equally  strong  claim, 
and  in  the  desire  to  retain  for  theii- 
members  the  biggest  possible  volume  of 
v/ork,  a  collision  of  interests  invariably 
takes  place.  The  best  way  to  try  to 
understand  the  other  fellow's  point  of  view 
is  to  put  yourself  in  his  place.  Let  the 
reader  imagine  he  is  a  fitter,  Avhom  to  his 
consternation  sees  an  electrician  brcmglit 
in  to  fit  new  bearings  on  an  electric 
motor.  Trade  is  dull,  and  that  morning 
dozens  of  your  former  workmates  have 
l»een  turned  away  from  the  gates  becaiise 
there  is  nothing  for  them  to  do.  Yet 
here  is  a  man  doing  Avork  Avliich  you 
liave  always  been  taught  to  helieve  should 
1)6  done  by  fitters.  The  shop  steward  is 
soon  on  the  job,  (iontesling  Avitli  the 
management  the  electrician's  right  to  do 
the  AA-ork.  To  him  the  issue  is  (juite 
clear,  either  fitters  must  Avalk  the  streets 
while  (>le(;tricians  do  their  Avork,  or  the 
former  must  put  up  a  fight.  Similarly, 
the  electrician  cannot  understand  Avhat 
right  a  fitter  has  to  repair  bearings  on  an 


electric  motor,  and  considers  himself  more 
(  ;ipable  by  training  to  do  the  particular 
work.  Once  admit  the  fitters'  right  and 
they  Avould  claim  more.  And  so  the 
clash  of  opposing  interests  goes  on  Avith 
b(jth  sides  adanuint,  seeing  only  prospec- 
tiA'e  unemployment  for  themseh-es  in  any 
concessions  made  to  the  other  side.  It  is 
of  no  use  moralising  about  interfering 
with  output  to  men  in  that  state  of  mind. 
80  intense  is  the  feeling  engendered  at 
times  that  the  parties  refuse  even  to 
discuss  the  matter  with  one  another. 

The  Professions  and  Restrictions. 

Trade  unionist-,  are  not  alone  in  tJieir 
anta^ionism  to  encroachments'  on  their 
trade  priviieyes.  We  remember  hearing 
Mr.  L'loyd  Greorge,  Avhen  Minister  of 
Munitions,  tell  an  audience  at  LiA'erpoul 
that  simitar  rules  exist  in  every  pro- 
fession. "If  any  imskilled  man — and  l)y 
an  unskilled  man  we  mean  a  man  Avho  has 
not  paid  our  fees — -if  any  man  of  that  sort, 
however  intelligent  he  was,  tried  to  coaue 
in  and  interfere  Avith  our  business  we 
would  soon  settle  him."  This  is  no  idle 
statement,  as  the  demarcation  line  between 
the  work  of  barristers  and  solicitors -clearly 
proves.  Nor  is  the  medical  profession  free 
from  criticism.  Not  even  during  the  Avaj, 
when  the  need  for  surgical  skill  Avas  most 
intense,  could  the  British  Medical  Coiuicik 
sink  their  profe'ssional  prejudices  suffi- 
ciently to  allow  Mr.  H.  A.  Barker,  the 
eminent  bone  specialist,  to  be  recognised 
by  the  War  Office  as  a  qualified  surgeon. 
It  is'  true  that  at  this  latei  date  the  A'olunre 
of  public  opinion  has  caused  a  tardy 
recognition  of  his  ability,  altlioug'h  even 
noAV  he  is  (not  recognised  officially  by  the 
Ijrofession.  The  Cotton  and  IStock 
-blxchangesi  are  both  fenced  in  Avith 
lestrictive  regulations,  expressly  designed 
to  preserA^e  the  professional  privileges  of 
their  members.  The  mam  difference 
between  the  professions  and  the  trades 
unions  is  that  the  former  are  so  well 
organised  that  they  are  able  to  impose 
theii-  will  on  the  community  Avithout 
having  to  resort  to  the  drastic  methods  of 
unioms.  It  is  peifeotly  true  that  two 
blacks  do  not  make  n  white,  and  that  the 
existence  of  demarcation  barriers  amongst 
the  professions  does  not  in  the  abstract 
justify  their  continuance  amongst  trades 
unions.  But  it  is  surely  unreasofnable  to 
dii  ect  criticism  at  trade  luiionists,  most  of 
whom  haA'e  not  the  facilities  to  enable 
them  to  take  a  detached  view  of  the 
problems  confronting  tihem,  while  the 
better  educa,ted  portions  of  the  com- 
munity are  themselves  guilty  of  similar 
objcctioinable  pra(li(('s.  Schopenhauer 
has  described  society  as  a  collection  of 
hedgehogs  nestling  together  for  Avarmtli. 
and  when  at  times  we  talk  glibly  of  <'oni- 
niunity  interest,  we  are  inclined  to  over- 
look tiu'  fact  that  our  prickles  are  always 
available  to  dart  into  our  neighbours 
immediately  our  own  interests  are 
menaced.  Intel  necine  struggles  oA-er 
demarcation  are  just  as  natural  as  they 
are  Avastetu'l.    It  Avill  require  an  educated 


process  to  bring  rank  and  file  members  of 
tradeis  unioiiis  to  the  A'ieAV  that^  aniical)le 
settlements  of  such  difficulties  are  best. 
Here  is  a  field  in  Avhich  trade  union 
lederations  can  go  a  long  Avay  towards  medi- 
ation between  the  contending  parties.  In 
seA'eral  districts  agreements  are  in  force 
pioviding'  for  arbitration  to  settle 
demarcation  difficulties.  The  great  thing 
is  not  to  allow  such  proceedings  to  be 
unduly  delayed,  and  as  a  general  principle 
it  is  adA'isable  to  stop  the  job  pending  a 
decision.  Where  that  cannot  be  done, 
either  the  custom  of  the  sho]>  should  be 
continued,  or  the  trade  in  possession  may 
be  allowed  to  proceed  until  a  decision  has 
been  g'iA-en  by  the  Ai'bitration  Court. 

Restriction  of  Output. 

We  dewlt  at  some  length  in  a  former 
aiticie,  with  the  question  of  restiiction  of  | 
hours  by  trades  unions,  and  endeavoured 
to  shoAv  that  this  Avas  based  on  a  desire  to 
aA'oid  the  Avorking  of  excessiA'e  overtime, 
and  to  secure  a  fair  distribution  of  Avork  I 
amongst  the  men.  There  is  the  more 
serious  charge  often  leA-elled  against 
trades  unions  of  lejstricting  outirut.  Theie 
are  cases  on  record  Avhere  trade  unions 
definitely  limit  the  output  pei  nuiii,  but  it 
cannot  be  truthfully  said  that  the  unions, 
ge-nerally,  do  encourage  the  restriction  ot 
output.  A  trade  union  is  princiiMlly 
concerned  with  maintaining  a  standard 
rate  of  pay  per  unit  of  eft'oit.  The  whole 
system  of  collective  bargaining  centres 
round  this  principle.  Far  from  lestricting 
output,  a  trade  irnion  definitely 
eneoiriages  increasing  oritijut,  Avheie  at 
the  same  time  arrangements  can  l.e  made 
to  ensure  the  workman  getting  a  share  of 
the  product  coinmensiu'ate  Avith  his 
increased  effnit.  Piarticulai'ly  is  this  true 
of  the  textile  trades,  and  piecework  is  very 
much  piefeired  by  the  unions  Avhere 
puiely  lepetitive  AVork  is  concerned.  In 
the  engineering  tiade,  the  nature  of  the 
jobs  varies  so  much,  that  it  is  almost  im- 
posisible  in  most  cases  to  fix  list  pr  ices 
lietween  the  employers  and  the  trade 
unions  for  piecework'.  Moi'e  often  than 
not,  the  Avoakman  is  left  to  make  his  own 
bargains  direct  Avith  the  foirenian.  In  any 
case,  the  fixing  of  piece  prices  betAveen 
indiA'idual  men  and  indiAndual  foremen 
is  bad,  and  strikes  at  the  loot  of  collective 
bargaining,  in  so  far  that  the  Avorkmaii 
has  not  the  necessary  economic  indeiien- 
dence  to  enable  him  to  bargain  as  freely 
as  is  possible  by  the  assistance  of  a  fradf'  1 
union  official.  The  mere  fact  that  it  is  [ 
usually  prescribed  in  piecework  agree- ' 
ments  that  the  Avorkman  must  always 
receiA^e  a  rate  at  least  e(jual  to  In- 
standard  district  time  rate  does  not  aft'oid 
the  jn-otection  which  is  soiiietiin.- 
imagined.  Due  to  a  faulty  price  beinu' 
fixed  in  the  first  instance,  a  man  may  I  t' 
actually  Avorking  at  the  highest  possible 
])resisure  and  yet  may  make  only  his  bare 
minimum  time  rat(>.  In  such  cases,  the 
standard  rates  ]>er  unit  of  eft'oi  t  go  by  the 
board.  Tliis  is  now  recognised,  and  evi  11 
(Continued  on  pagv.  25.) 
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Commercial  Notes  and  News. 


COMPANY  NOTES. 

:  Canadian  Pacific  Railway  Co. — It  is  stated  that 
the  Canadian  Pacific  Railway  Co.  have  declared  the 
I  following  dividends  :  2  per  cent  for  the  half-year 
r  ended  December  31  last  on  the  preference  stock ;  on 
;  the  common  stock  2^  per  cent  for  the  quarter  ended 
;  December  31  last,  being  at  the  rate  of  7  per  cent 
'per  annum  from  revenue  and  3  per  cent  per  arninni 
I  from  the  special  income  account.  Both  dividend.s 
bare  payable  on  April  1  next. 

r  Japanese  Okders  for  the  German  Industry. — 
"iWe  hear  from  German  industrial  circles  tliat  the 
!(Japanese  Government  has  handed  some  very  big 
orders  to  the  Rhenisli-Westplialian  industry.  Japan 
requires  chiefly  docks  and  sheet  metal  for  the  oon- 
I'struction  of  sliips,  and  wishes  to  obtain  these  goods 
,in  the  place  of  the  ships  which  Germany  is  to  hand 
I' over  to  Japan  on  reparations  account. 

j'  National  Gas  Engine  Co.  Ltd. — Although  tlie 
;  workings  of  the  National  Gas  Engine  Co.  Ltd. 
Lduring  the  past  year  are  not  unsatisfactory,  there 
'.  has  been  a  decrease  in  profits.  The  net  profit  is 
5  £42,258,  and  after  providing  for  depi-eciation,  taxa- 
^tion,  etc.,  is  the  lowest  since  1909.    The  (jreference 

dividends  for  the  past  year  absorb  £12,000.  and  an 
'  interim  dividend  of  7^  per  cent  ])er  aninin>  was  paid 
Jin  July.  A  final  ordinary  dividend  of  Is.  pei'  sliare 
I  is  now  recommended,  which  makes  HS  per  cent  for 
''the  year,  against  II4  per  cent  paid  in  1920.  The 
1" amount  paid  in  dividends  exceeds  the  year's  profit 
1,  by  £22,000.  As  sidjstantia.I  sums  icni^iincd  iiiiclistri- 
-  buted  when  large  profits  wei'e  niMdc,  the  clii  i'ctors 

can  safely  be  liberal  on  tiiis  occasion.  A  balance 
'  of  £33,681  is  carried  forward  to  the  current  year's 
r  account  s. 


[:l  Webley  &  Scott. — The  shareholders  of  this  small 
Smarms  company  have  been  informed  in  a  circulaj' 
I1  signed  by  the  chairman  (Mr.  T.  W.  Horton)  that 

the  directors,  in  consultation  with  the  four  share- 
1  holders  appointed  at  the  annual  meeting  to  confer 
;  with  them  as  to  the  prospects  of  the  company,  have 
,  decided  that  the  business  should  be  continued.  In 
I  consequence  of  the  resignation  of  Jlr.  F.  T.  Murray 
Iras  director  and  managing  director,  various  changes 
I  have  been  made  in  the  management.  Mr.  Douglas 
'  Johnstone,  who  hs  been  engaged  for  many  years 
tiin  the  gun  trade,  and  Mr.  A.  C.  Griffiths  (one 
(  of  the  above  four  shareholders)  have  been  appointed 

directors.  The  reorganisation  of  the  company's 
I  capital  will  probably  be  proposed  next  month.  Tiie 
i' accounts  for  1919,  which  were  not  issued  until  last 
f'  April,  showed  a  loss  of  £7,054,  after  bringing  in 
[  an  excess  profits  duty  refund. 


'}  Lancashire  Shipping  Co. — The  directors  of  the 
Lancashire  Spinning  Co.  report  net  profits  for  the 
.  year  of  £57,307,  and  announce  a  final  dividend  of 
I'  6^  per  cent  on  the  ordinary  shares,  making  10  per 
|r  cent  for  the  year.  This  is  a  modest  distribution 
^  compared  with  the  company's  record  from  1915  to 
I  1920,  for  during  those  six  years  dividends  and  cash 
bonus  paid  amounted  to  200  per  cent  on  the 
1  ordinary  capital  as  existing  in  the  fii-st  of  those 
1  years.  Nevertheless,  it  is  a  very  satisfactory  divi- 
|,  dend  after  such  a  year  of  shipping  depression  as 
1  1921.  Results  compare  as  follows  witli  those  of  the 
I  previous  year  : — 

1920.  1921. 

i-J^et  profit    £118,851    £57,307 

•  Brought  forward    46,438    88,587 

.  Ordinary  dividend    17^  p. c   10  p. c. 

I  Forward   88,587    97,175 


DoLcoATH  Mine  Co.— This  firm  has  just  issued  a 
report  for  the  18  months  ended  December  last,  and 
it  is  interestiri/g  to  recall  that  no  dividend  has  been 
paid  since  that  for  1913.  In  March,  1921,  shilling 
priority  shares  to  the  amount  of  £17,500  were 
m  order  that  trade  accounts  might  be  paid 
and  the  machinery  on  the  property  kept  in  order, 
the  balance  ;,r.eet  shows  a  net  loss  in  the  last  18 
months  of  £23.642.  and  tlic  auditors  state  that  no 
provision  has  been  made  for  income  tax  on 
debenture  interest  for  the  period,  Iwo-thirds  of 
wluch  was  satisfied  for  the  time  being  in  priority 
snares.    In  1920  an  unsuccessful    application  was 


made  for  Government  assistance  to  the  Cornish  tin- 
mining  industry.  A  further  application  has  now 
been  made  under  the  reoeiit  Trade  Facilities  Act, 
which  authorises  the  Treasury  to  guarantee  loans 
and  interest.  The  directors  request  the  Govern- 
ment to  guarantee  a  capital  sum  of  interest  thereon 
sufficient  to  carry  out  a  modified  scheme  of  develop- 
ment of  the  northern  areas;  the  proposal  being  to 
sink  a  new  shaft  between  the  North  and  South 
Roskears  and  simultaneously  unwater  the  old  South 
ivoskear  mine.  This  will  mean  that  the  develop- 
ment from  the  new  shaft  can  proceed  at  an  earlier 
date,  and  in  consequence  ensure  employment  for  a 
greater  number  of  men  than  would  be  possible 
otherwise.  The  Board  are  of  opinion  that  the 
pi-oposet  scheme  is  thoroughly  justified  on  its 
merits.  Mining  operations  have  been  suspended, 
pending  a  reply,  and  expenses  reduced  to  a  mini- 
mum. The  directors  have  reliquished  their  fees 
since  the  beginning  of  last  year. 


NEW  COMPANIES. 


Freyn,  Hrassert  &  Co.  Ltd.  —  Private  company. 
Registered  February  2.  Capital  £5,000  in  £1  sliares. 
To  take  over  the  business  carried  on  in  England  by 
Freyn,  Brasseit  &  Co.,  a  company  incorporated 
under  the  Laws  of  the  State  of  Maine,  U.S.A.,  and 
to  carry  on  the  liusiness  of  designers,  equippers  and 
erectors  of  blast  furnaces,  steel  plants,  rcdling  mills, 
and  all  I'lasses  of  engineering  works  (particularly  in 
connection  witii  the  iron  and  steel  iiuhistry),  iron 
and  brassfoundcrs,  engineers,  metal  worker®,  elec- 
trical engineers,  iiardware  merchants,  etc.  The  sub- 
scribers are  to  appoint  the  first  directors.  Secre- 
tary :  H.  B.  Robinson.  Registered  office  :  38, 
Victoria  Street,  S.W. 

Parkinson,  Poison  &  Co.  Ltd. — Private  company. 
Registered  February  1.  Capital  £2,000  in  £1  shares 
(500  7  per  cent  cumulative  preference  and  1,500 
ordinary).  To  take  over  the  business  of  automobile 
engineers  and  electricians  carried  on  by  H.  E.  F. 
Parkinson  and  C.  J.  Poison  at  30,  Commercial 
Road,  Eastbourne,  as  "Parkinson.  Poison  &  Co." 
The  first  directors  are  :  11.  E.  F.  Parkinson,  C.  J. 
Poison  and  J.  G.  Enock  (all  permanent).  Solicitors  : 
Billinghurst,  Wood  &  Pope,  7,  Bucklersbury,  E.G. 4. 

Perfect  Tape  Coupler  Co.  Ltd. — Private  company. 
Registered  February  1.  Capital  £1,000  in  £1  shar("s. 
To  take  over  the  business  carried  on  by  W.  Dargue, 
of  Halifax,  as  "The  Perfect  Tape  Coupler  Co.," 
and  to  carry  on  the  business  of  maiuifacturers, 
buyers,  and  sellers  of  couplers  and  fasteners  for 
driving  bands  and  tapes,  mechanical  engineers,  iron 
and  brassfounders,  etc.  The  first  directors  are  : 
H.  Pollard,  R.  Brook  and  W.  Dargue  (all  perma- 
nent, subject  to  each  holding  250  ordinary  shares). 
Qualification  :  50  ordinary  sliares.  Registered 
office  :  73,  Nelson  Street,  Bradford. 

Mouldo  Ltd. — Private  company.  Registered 
January  30.  Capital  £1,000  in  £1  shares.  To 
adopt  an  agreement  with  ,  A.  Poulso,  and  to  carry 
on  the  business  of  manufacturers  and  patentees  of 
and  dealers  in  foundry  requisites,  etc.  The  sub- 
scribers are  to  appoint  the  first  directors.  Qualifi- 
cation :  50  shares.  Registered  office  :  412,  Royal 
Exchange,  Manchester. 

Wheatley  Bros.  (Aldington)  Ltd. — Private  com- 
pany. Registered  January  30.  Capital  £3,000  in 
£1  sliares.  To  take  over  the  business  of  motor, 
agricultural  and  general  engineer  and  electricians 
carried  on  by  Wheatley  Bros.,  at  Aldington,  Kent, 
and  to  carry  on  the  same  and  the  business  of 
engineers,  iron  and  brassfounders,  smiths, 
machinists,  manufacturers  of  and  dealers  in  aero- 
planes and  aerial  vessels,  motor  cars,  etc.  The  first 
directors  are  :  D.  Y.  Wheatley  (manager)  and  J. 
W.  Pickering.  Qualification  :  £500.  Registered 
office  :  Goldenhurst  Works,  Aldington,  Kent. 

Cooper  &  Smith  Ltd. — Private  company.  Regis- 
tered February  3.  Capital  £12,500  in  £1  shares. 
To  acquire  the  business  of  electric  motor  and  cutter 
manufacturers  and  dealers  lately  carried  on  by  the 
Portable  Electric  Motors  (1919)  Ltd.,  at  121,'  Vic- 
toria Street,  S.W.,  and  elsewhere.  The  first  direc- 
tors are  :  J.  Cooper  and  J.  W.  P,  Smith.  Regis- 
tered Office  :  Station  Road,  Maldoii,  Essex. 


Elworthy-Sadet  Ltd. — Private  company.  Regis- 
tered February  3.  Capital  £1,100  in  Is.  shares.  To 
acquire  all  or  any  of  the  shares  of  the  Russian 
companies,  M.  Helfferich-Sadet  Ltd.,  of  Kharkoff, 
and  R.  &  T.  Elworthy  Ltd.,  of  Elizabethgrad,  and 
the  business  of  the  said  Russian  companies,  to 
acquire  and  hold  shares,  stocks,  debentures  and 
obligations  of  any  company  in  part  of  the  world, 
to  carry  on  in  Russia  or  elsewhere  the  business  of 
agricultural,  mechanical,  mining,  electrical  and 
general  engineers,  tinplate  workers,  copperemiths, 
metal  workers,  chemical  manufactui-ers,  refiners, 
distillers,  shipbuilders,  fuel  manufacturers,  timber 
importers  and  merchants,  etc.  The  first  directors 
are  :  R.  P.  Elworthy  (chairman),  W^.  R.  Elworthv, 
A.  J.  Voungman,  j.  R.  Caoul,  C.  Blakey,  P.  W. 
Robson,  W.  F.  A.  Fletcher  and  J.  Gillespie,  each 
of  whom  may  retain  office  till  1927,  unless  other- 
wise determined  by  the  company.  Solicitors  : 
Johnson,  W^eatherall  &  Co.,  7,  King's  Bench  Walk, 
Temple,  E.G. 


MORTGAGES,  CHARGES  AND 
SATISFACTIONS. 

Sidney  M(H)rhouse  &  Co.  Ltd. — Satisfaction  in 
full  on  January  17,  1922,  of  mortgage  and  colla- 
teral dcbentuie  dated  December  10,  1901,  securing 
£3,550,  notified.  First  mortgage  debenture  dated 
January  17,  1922,  to  secure  £4,o00,  charged  on  the 
company's  undertaking  and  property,  present  and 
future,  including  uncalled  capital,  also  regislei^ed. 
Holders  :  R.  Dobsoii  and  R.  T.  Hindley,  Mosley 
Street,  Birmingham. 

Palmer  Foundry  Co.  Ltd. — Issue  on  January  3, 
1922,  of  £800  debentures,  part  of  a  series  already 
registered. 

J.  W.  Addyman  Ltd. — Debenture  dated  January 
18,  1922,  to  secure  £2,000,  charged  on  the  company  s 
undertaking  and  property,  present  and  tuture, 
including  uncalled  capital.  Holder  :  W.  Spencer, 
Lothersclale,  Keighley. 

S.  Redfern  &  Co.  Ltd.— Particulars  of  £2,000 
debentures,  authorised  January  16,  1922;  whole 
amount  issued:  charged  on  the  company's  property, 
piesent  and  future,  including  uncalled  capital. 

Twisted  Steel  Bar  Co.  Ltd. — Satisfaction  in  full 
on  January  4,  1922,  of  mortgage  and  instrument  of 
charge  dated  January  13,  1921,  securing  £8,500 


RECEIVERSHIPS 

(APPOINTMKNT  OB  RKLBASB). 

W.  R.  Williams  &  Co.  Ltd.— F.  Hines,  of  14, 
Maldon  Road,  Acton,  W.,  was  appointed  receiver 
on  January  27,  1922,  under  powers  contained  in 
debentures  dated  July  20,  1921. 

Howard  Pneumatic  Engineering  Co.  Ltd. — S. 
Nugent,  13,  Upperton  Gardens,  Eastbourne,  was 
appointed  receiver  on  January  23,  1922,  under 
powei-s  contained  in  mortgage  debentures  dated 
January  13  and  20,  1913,  and  March  4  and  .May  4, 
1920. 

Brookmill  .Motor  and  Engineering  Co.  Ltd. — E.  H. 
Hawkins,  of  4,  Charterhouse  Square,  E.C.,  was 
appointed  as  receiver  and  manager  under  powers 
contained  in  a  debenture  for  £250  dated  October  17, 
1921.  (N.B. — Notice  of  the  above  appointment  was 
not  actually  filed  until  January  31,  1922.  Prior  to 
this  date,  other  documents  had  been  filed  showing 
that  the  £250  debenture  above  referred  to  was  paid 
off  on  December  21,  1921,  and  that  a  new  debenture 
for  £1,000  was  created  on  December  20,  1921.) 


Vehicle  Tyres. — The  users  of  Ford  commercial 
vehicles  will  be  glad  to  know  about  the  Mackintosh 
"N.A.P."  tyres,  as  it  is  claimed  the  tyres  do  not 
utilise  an  inner  tube  at  all,  hence  they  are  uiquuic- 
tnrabJe.  The  design  tends  to  minimise  skidding  or 
slipping,  while  the  general  construction  is  of  such 
a  nature  that  a  perfect  cushioning  effect  is  obtained 
with  a  maximum  mileage. 


i 
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BOARD  OF  TRADE  NOTES. 

[Abstracted  from  the  Board  of  Trade  Journal  ] 

Pout  Works  at  Montevideo. — The  Bijill  authoris- 
ing the  execution  of  worlds  at  this  port  has  now 
been  sanctioned  by  tlie  Chamber  of  Deputies  and 
passed,  with  certain  modifications  by  the  Senate. 
The  sum  finally  assigned  for  the  execution  of  the 
works  has  been  reduced  to  9,300,000  pesos,  and  the 
period  in  which  the  contracts  are  to  be  comjileted  is 
four  years.  In  works  of  secondary  iniportiDne  the 
services  of  one  Uruguayan  expert  must  be  utilised, 
while  in  the  more  important  works  two  Uruguayan 
experts  must  be  employed  by  the  contracting  firm. 
The  Finance  Commission  of  the  Port  will  open  a 
credit  with  the  State  Bank  or  other  house,  and  at 
the  same  time  is  autlmiiscil  to  raise  a  loan  at  not 
less  than  93  per  ci-in  !l"  nominal  value  of  the 
issue  of  7,000,000  p.M-,  :  .  Im'  caT.ed  -'Obligations 
of  the  Port  of  IMontrx  id,  i.  '  Ic^iring  6^  per  cent 
yearly  interest  and  a  VLavly  aeciuiudative  amortisa- 
tion -of  1  per  cent.  The  work  to  be  undei-takeii  al 
the  ])ort  includes  the  following  ;- 

Original 
Estimates. 
Dols. 

Wet  basm    2,800,000 

Shelter  for  passengers   ■  200,000 

Produce  market  ■•■  2,000,000 

Slipway    1,000,000 

Purchase  of  dredging  material    1,500,000 

Deepening  of  port    2,500,000 

Dry    dock   :  •.:  •   2.800,000 

Warehouses  for  mails,  etc   500,000 


CONTRACTS  AND  TENDERS. 

Concrete  Sewer. — The  Romford  Rural  District 
Council  invite  tenders,  up  to  February  20,  for  the 
construction  of  about  4,280  ft.  of  36  in.  concrete 
sewer  and  other  works.  Specification  from  the 
Surveyor,  16a,  South  Street,  or  Mr,  Wm.  Faivley. 
Parliament  Mansions,  S.W.I. 


Girder  Tramwai'  Rails. — The  Hull  Corporation 
are  open  to  receive  tenders,  up  to  Febiaiary  20,  for 
the  supply  of  500,  or,  alternatdveiy,  1,000  tons  of 
girder  tramway  rails,  special  Hull  centre  groove 
section.    Specification  from  City  Engineer. 

Water  Pipes,  Valves,  etc. — The  Electricity  Cor- 
poration, Ashton-under-Lyne,  invites  tenders  for  the 
supply  of  circulating  water  pipes  and  valves  and 
exhaust  steam  pipes.  Last  date  February  22. 
Specification  £1  Is.,  from  the  Borough  Electrical 
Engineer,  Wellington  Road. 

Girder  Bridges. — The  Bombay,  Baroda,  and 
Central  India  Pailway  Co.  are  open  to  receive_  ten- 
ders, up  to  February  24,  for  supply  of  girder 
bridges.  Specification  £1,  from  Secretary,  91,  Petty 
France. 


Cables,  Transformers,  etc. — The  Urban  District 
Council  invite  tenders,  up  to  February  28,  for  the 
provision  and  erection  of  overhead  lines,  under- 
ground cables,  transformers,  sub-station  equipment 
and  (2)  buffers,  drawbar  hooks,  truss  bars,  etc. 
Clerk,  Cleveland  House,  Grangetown,  S.O.,  Yorks. 

Steel  Ferrules,  Buffers,  etc. — The  High  Com- 
missioner for  India  is  open  to  receive  tenders,  up  to 
February  28,  for  the  supply  of  (1)  steeil  ferrules, 
and  (2)  buffers,  drawbar  hooks,  truss  bars,  etc. 
Specification,  Director-General,  India  Store  Depart- 
ment, Belvedere  Road,  Lambeth. 


Locomotives,  etc. — The  Soracabana  Railway  Co. 
invite  tenders,  up  to  March  7,  for  the  supply  and 
early  delivery  of  (1)  10  Mikado  locomotives  and  500 
cattle  platform  wagons,  and  (2)  140  kilometres  of 
55  lb.  metre-gauge  steel  rails,  with  spikes,  screws, 
nuts,  etc.  Snecification,  Inspectoria  Federal  das 
Estrada  Praca  Mana,  10.  The  Department  of  Over- 
seas Trade,  35,  Old  Queen  Street,  S.W.l,  may  have 
further  particulars  shortly. 


Denmark  :  RaiIjS. — The  Commercial  Secretary  to 
H.i\l.  Legation  at  Copenhagen  states  that  the 
Kjellcrup  SirKcborg  Railwav  is  inviting  tenders,  to 
be  presented  by  February  20,  for  about  1,400  tons 
of  rails  in  various  lengths  from  21,  to  12  metres, 
weighing  2.439  grammes  per  metre,  250  tons  of 
bolts,  fishp'ates,  etc.,  and  22  sets  of  tongues  and 
Bwitches.    Drawinigs  and  further  details  are  follow 


ing  by  post,  and  these  upon  then-  receipt  will  be 
available  for  the  inspection  of  interested  United 
Kingdom  firms  on  application  to  Department  of 
Overseas  Trade  (Engineering  Section),  35,  Old 
Queen  Street,  London,  S,W.l,  Copies  of  such 
drawings,  etc.,  can,  however,  be  purchased  on 
application  direct  to  Engineer  Moeller  Hoist,  Saint 
Thomas  Alle  1,  Copenhagen.  United  Kingdom 
firms  not  represented  in  Denmark  can  obta.in  the 
name  of  a  suitable  -aigent  on  application  to  the 
Department  of  Overseas  Trade.  (Referencf 
110. T.  5000/F.R./S.C.) 

Locomotive  and  Wagons  for  the  Belgian 
Congo. ^The  Overseas  Department  inform  us  that 
four  locomotive  and  50  wagons  are  required  for  the 
Cheniins  de  Fcr  Vicinaux  du  Mavunibe,  details  of 
which  are  enclosed.  Tenders  should  be  addressed  to 
His  Majesty's  Consul  at  Boma  for  transmission  to 
the  Governor-General  of  the  Congo,  but  as  the 
latter  have  left  fur  Europe  by  the  time  the  tenders 
arrive  in  Boma,  it  would  be  well  to  forward  a  copy 
to  the  Governor-General  direct,  addressed  as  fol- 
lows :  His  Excellency  Monsieur  Maurice  Lippens, 
Governor-General  of  the  Congo,  c/o  Ministry  of 
Colonies.   Brus.sels.      (Reference    13483/F.W. /S.C.) 


Railway  Earthworks  in  Morocco. — Tenders  are 
invited  fur  the  construction  of  the  earthworks  of 
the  second  section  ('- Gharb  "  section)  of  the 
Tangier-Fez  Railway.  The  length  of  the  section  is 
I9'09  kilometres.  Tenders  should  be  addressed  to 
"  J\I.  le  President  de  la  Commission  Generalu  des 
Adjudications  et  des  Marches  an  Dar-En-Niaba,  a 
Tanger."  The  adjudication  takes  place  at  11  o'clock 
ini  April  4  next.  Certificates  of  qualifications  should 
be  addressed,  at  least  30  days  before  tlie  date  of 
adjudication,  to  "M,  le  Directeur  des  Travaux 
Publics,  a  Rabat,"  in  the  case  of  contractors  having 
an  authorised  representative  resident  in  the  French 
zone,  or  to  "  M.  i\Ialeg:i i  ic.  Iiigenieur  en  Chef  des 
Travaux  Publics  a  Tanger"  in  other  cases.  The 
specifications,  etc.,  in  connection  with  the  contract 
are  open  to  inspection  between  10  a.m.  and  12  a.m. 
or  3  p.m.  and  5  p.m.  at  :  (1)  Dar-en-Niaba,  Tangier 
(except  Fridays).  (2)  The  Direction  Generate  des 
Travaux  Publics  at  Rabat.  (3)  The  office  of  the 
Tangier-Fez  Railway  Co.,  280,  Boulevard  Saiint  Ger- 
main, Pari.«.  (Overseas  Department  731 1 /F.E. /P.N. ) 


NOTICES  OF  MEETINGS. 


Belgium  :  Chains. — H.M.  Consul-General  at 
■  Antwerp  reports  that  the  municipal  authorities  of 
that  town  are  inviting  tenders  for  the  supply  of 
5.823"8  metres  of  chain  in  No.  5  iron  for  the 
hydraulic  cranes  in  use  on  the  quays  of  the  Scheldt 
and  in  the  Antwerp  docks.  Tenders,  sealed  and 
sent  by  registered  po-st,  should  be  addressed  to  the 
"  Bourgmestre  d'Anvers,  a  I'Hotel  le  ville 
d'Anvers,"  by  whom  they  will  be  received  up  till 
March  6  for  adjudication  om  the  following  day.  A 
deposit  of  Fc.4.000  must  be  made.  One  copy  of  the 
specification  aiul  conditions  of  tender  (in  Flemish 
and  French)  is  available  for  inspection  by  United 
Kingdom  firms  on  application  to  the  Department 
of  Overseas  Trade  (Room  49),  35,  Old  Queen  Street, 
L(mdou,  S.W.l,  until  February  19.  After  that  date 
the  document  will  be  sent  to  firms  in  the  provinces 
unable  to  arrange  for  its  inspection  in  London. 
(Reference  D.OT.   14111 /F.W. /P.N.) 


Spain  :  Machinery  (Hand,  Steam  and  Electric 
Cranes). — H.M.  Consul  at  Vigo,  in  a  coinmunica- 
tion  to  the  Department  of  Overseas  Trade  regarding 
the  damage  sustained  during  the  heavy  gale  recently 
experienced  on  the  coast  there,  states  that  the  com- 
mercial wharves  of  the  port  are  destroyed,  and 
with  them  plant  such  as  hand,  steam  and  electric 
cranes.  H.M.  Consul  suggests,  for  the  information 
of  United  Kingdom  firms  who  may  be  interested 
in  the  replacement  of  such  machinery,  that  tenders 
will  possibly  be  invited  at  an  early  date,  and 
suggests  that  they  should  communicate  thi'ough 
their  agents  in  Spain  with  the  Ministry  of  Develop- 
ment (Ministerio  de  Fomento),  Madrid,  or  to  the 
Port  Works  Office  (Obras  del  Puerto)  at  Vigo,  the 
authorities  in  charge  oi  tlie  reconstruction,  giving 
full  particulars  of  their  latest  designs.  United 
Kingdom  firms  not  represented  in  Spain  can  obtain 
the  name  of  a  suitable  agent  on  aoDlication  to  the 
l>epartment  of  Overseas  Trade.  35,  Old  Queen 
Street,  London,  S.W,1.  (Reference  D.O.T. 
5394/F.L./S.C.) 


Victorian  Electricity  Commission:  Tenders 
Invited  for  Cables. — The  Victorian  Electricity 
Commissioners  invite  tenders,  closing  April  29,  for 
31  miles  of  15  square  inch  three-core  power  cable, 
and  20  miles  of  '007  pilot  cable  with  accessories 
suitable  for  a  22,000  voll  circuit. —Rout«r. 


INSTITUTION  OF  ELECTRICAL  ENGINEERS. 

Liverpool  :  A  meeting  on  February  20,  at  tin- 
University,  Liverpool,  to  commence  at  7  p.m.  Di . 
S.  S.  Richardson  will  lecture  on  An  Oscillograph 
Investigation  of  the  Gulstad  Relay." 

Birmingham  :  Meeting  to  be  held  at  the  Univei 
sity,  Edmund  Street,  on  February  22,  at  7  p.ni. 
Mr.  F.  G.  Whitaker  will  lecture  on  "  Rotary  Con 
verters.  with  special  reference  to  railway  electri 
Heat  ion." 


INSTITUTION  OF  AUTOMOBILE  ENGINEERS. 

On  Wednesday,  February  22.  :Mr.  W.  H 
Saunders  will  give  a  paper  on  "  Automobile  Geai 
ing,"  at  7-30  p.m.,  in  the  Assembly  Room 
Education  Offices,  Salford.  Cards  of  invitation  ar- 
obtainable  from  the  hon.  sec,  H.  Alban  Braysliaw  , 
5,  College  Lane,  Paradise  Sti-eet,  LiverjKinl,  Mi. 
A.  T.  J.  Kersey  will  occupy  the  chaii-. 

JUNIOR  INSTITUTION  OF  ENGINEERS. 

London  :  A  meeting  will  be  held  on  February  24. 
at  the  Caxton  Hall,  to  commence  at  8  p.m.  Lectur. 
on  -Curved  Beams,  Rings  and  Chain  Links,"  wiil 
be  given  by  Mr.  E.  G.  Coker.  M.A. 


NORTH-EAST  COAST  INSTITUTION  OF 
ENGINEERS  AND  SHIPBUILDERS. 

Newcastle  :  A  meeting  will  be  held  in  tli' 
Lecture  Theatre  of  the  Literary  and  Philosophic:' 
Society  on  February  24,  at  7-30  p.m.  A  lecture  « 
"  Some  Problems  of  ilarine  Diesel  Engine  Design  ' 
will  be  given  by  'Mr.  P.  Belyavin. 


THE  INSTITUTION  OF  AUTOMOBILE 
ENGINEERS. 

At  a  general  meeting  of  the  Institution  of  Autu 
mobile  Engineers,  held  on  February  8,  a  very  largf 
audience  listened  to  a  paper  on  "  Engine  Lubricii 
tion,"  written  by  Mr.  E.  L.  Bass,  a  graduate  of  tin 
institution.  The  paper  in  question  was  awarde^l 
the  Daimler  jnemium  for  the  session  1920-21,  oin- 
of  the  conditions  of  the  award  being  that  the 
w.inning  paper  shall  be  read  before  the  main  insti 
tution,  with  a  view  to  bringing  its  author  into 
touch  with  the  leading  men  in  the  industry.  Tlie 
paper  was  well  received,  and  was  followed  by  an 
excellent  discussion. 

The  award  of  the  premium  was  made  prior  tn 
the  reading  of  the  paper,  the  judges  in  their  report 
laying  special  emphasis  on  the  extraordinarily  high 
standard  of  the  papers  submitted,  and  of  the  interest 
shown  in  the  competition,  as  testified  by  the  largi 
luimber  of  entries. 

President  and  Vice-Presidents. 
Lieut-Col.  D.  J.  Smith,  O.B.E.,  has  unanimously 
been  elected  president  of  the  institution  for  the 
session  1922-23. 

In  accordance  with  the  recent  alteration  in  the 
articles  of  association  two  of  the  vice-presidents  will 
this  year  retire  from  office,  and  a  ballot  to  fill  tlu 
vacancies  has  resulted  in  the  election  of  IVfr.  H 
G.  Burford  and  Mr.  L.  H.  Hounsfield,  Thesi 
gentlemen  will  accordingly  take  up  office  at  tlx 
commencement  of  the  session  1922-23. 

Papers  for  Next  Session. 
According  to  present  arrangenu-nts  papers  on  Hit 
fullowing  subjects  will  be  read  before  the  instidi 
tion  during  the  1922-23  session  : — 
"  Railless  Trolley  Traction." 
"  Roadless  Traction." 
"Impact  on  Roads  of  Motor  Vehicles." 
"  The  Steam  Lorry  as  Compared  with  the  l.C.E 

Lorry  from  Builders'  Point  of  View." 
"  The  Steam  Lorry  ais  Conijjared  with  the  l.C.E 

Lorry  from  Usei-s'  Point  of  A^iew." 
-•  The    Electric    Vehicles    as    Compared    with  tin 

l.C.E.  Vehicle  from  Builders'  Point  of  View.' 
"  The    Electric    Vehicles    as    Compared    witli  the 

l.C.E.  Vehicle  from  Users'  Poiiit  of  View.''  j 
■  Automobile  Engineering  from  an  Economic  Pcin  i 

of  View." 
"  Ignition." 

"  Debate  on  the  Higli  Compression  IIigli-spre< 
Engine  v.  the  Low  Comiu-ession  Moderate' 
Speed  Engine." 

--  Suspension." 

"  Weight  Reduction." 

•  Mutur-cycle  and  Sidecar  v.  the  Small  Car." 
-'  The  Frame  in  its  Relation  to  Cost,  Convenienc 

and  Accommodation  of  Body." 
"The  Technique  of  Calculation." 
■'  Sleeve-va've  Encines." 
"  Aeronautical  Engine  .Accessories." 
"The  Present   Position   of  tlie  Dieisel  Engine  ii 

Relation  to  the  .'\utomobile." 
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THE  MARKETS. 


BASIS  METAL  PRICES. 
COPPER. 

S.D.  tubes    Hid. 

Biaeed  tubes   14jd. 

Wire   lid. 

BRASS. 

Y-M.  rods   6Jd. 

Do.4  X  4  Sqs   8|d. 

Do.  4  X  3  Shts   8Sd. 

S.D.  tubes   12id. 

Brazed  tubes   15d. 

Rods   llgd. 

Shts.  tolOw.g   lOJd. 

Wire    lOgd. 

Rolled  Metal   lOJd. 

PHOSPHOR  BRONZE. 

s.  d. 

Strip   1    4i  per  lb.  basis 

Sheet    1    5  „ 

Wire    1    3^     „  „ 

Rods    1    4  „ 

Tubes   1    7i  „ 

Castings    1    2      „  „ 

Delivery  3  cwt.  free  to  auy  t'iwu. 
Ten  per  cent  phosphor  copper,  £40  above  pi  ice  of  B.S. 
Fifteen  per  cent  phosjibor  copjier,  £50  abovw  [.rice 
of  B.S. 

Phosphor  tin  (5   per  cent),  £30  above    p)  ice  of 
English  ingots. 
—Charles  Clifiord  &  Son  Ltd.,  Birmingham. 


EXTRUDED  BRASS  ROD  PRICES. 

i  Feliiuar.v  13th  1922. 

i.  McKechnie  Bros.  Ltd,  Rotton  Park  Siree't,  Bir- 
<'  mingham,  state  that,  the  basis  price  to  date  for  Brasrf 
it  Reds  is  6id.  per  pnund.  Piice.s  for  Special  Alloys  m 
n  Rods  and  Ingots  will  be  quct  d  on  application. 


February  13th,  l'.t22. 
t     A.  Joseph  intimates  under  to  day  s  date  that  he  is 
I,  1^  buyer  of   Non-ferrous  Scrap  Metals  at  the  under- 
;   mentioned  approximate  prices  per  ton  : — 

@  per  ton. 

Kew  aluminium  cuttings  £55    0  0 

!         General  collected  scrap  brass   26    0  0 

I         Clean  copper   50    0  0 

Braziery  copper    40    0  0 

Gunmetal    86    0  0 

Old  lead,  less  usual  draft   17    0  0 

(All    metal    carted    free  in 
1  London  area.) 

Tea  lead   15    0  0 

'        Old  zinc   13    0  0 

Hollow  pewter   115    0  0 

Shaped  black  pewter    65    0  0 

!    and  can  supply  solder  as  follows: — 

j  @  per  ton. 

Plumbers',  in  bar  or  strip  form         £72  10  0 

"         Tinuians'    92  10  0 

'         Blowpipe    102  10  0 

I  I  All  prices  based  on  day  of  delivery  of  the  metal 
r   unless  otherwise  arranged. 


MARKET  REPORTS. 

OILS,  ETC. 

February   13,  1922. 

Lubricating  Oils. — An  improved  demand  is  to  be 
noted.  Tliere  is  a  much  firmer  tone  on  prices  for 
shipment.  Barrel  frciglits  remain  unclianged.  We 
quote  pales,  £15  to  £2G  10s.;  reds,  £20  to  £33: 
dark  cylinders,  £21  to  £39:  filtered  cylinders,  £27 
to  £45';  blacks,  £8  to  £20;  all  e.x  wliarf,  London, 
less  2^  per  cent  discouTit,  prompt  delivery.  Ship- 
ment prices  on  application.    Soluble  oil  £25  10s. 

Fuel  Oil.— 905/10  gravity,  £5  10s.  per  ton;  950 
gravity,  £4  per  ton  ;  both  e.x  tank,  net  cash. 
Delivered  in  bulk  by  tank  wagon  10s.  per  ton  e.xtra. 

Paraffin  Wax  and  Scale. -418/20  deg.  Fah.,  2},d. : 
123/25  deg.  Fah..  2id.  :  125/27  deg.  Fall.,  2|d.  : 
125/30  deg.  Fah.,  2Jd. :  130/35  deg.  Fah.,  3^d.  : 
135/40  deg.  Fah.,  .Sfd.:  140/45  deg.  Fah.,  4id. : 
London  and  Liverpool.  Paraffin  scale  :  We  quote 
122/24  deg.  Fah.,  l|d.  spot,  l^d.  forward  sliipnient. 

Petroleum  Oils. — Water  white,  Is.  6d. :  standard 
white.  Is.  od.,  in  barrels  net;  300  deg.  high  t^st  oil 
reduced  to  Is.  2id.,  less  2^  per  cent  discount, 
barrels  included,  e.x  wliarf,  London. 

•White  Oils.— Special  No.  1  white  oil,  £45:  No  1 
white  oil,  £43;  No.  1a  half-white  oil,  £40;  all  ex 
wharf,  London :  in  drums  free.  No.  2  lialf-Nvhite 
oil,  £35 ;  barrels  free,  all  net  cash. 
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Animal  Oils. — Neatsfoot  oil  (scarce  on  spot),  Eng- 
lish, 5s.  3d.,  e.x  wharf,  London:  English  lard  oil, 
62s.  to  74s.  ;  American  lard  oil,  64s.  to  74s.  ;  all  in 
barrels,  net ;  pale  horse  oil,  35s.  per  cwt  net, 
delivered. 

Castor  Oil. — Firm.  English  :  Pharmaceutical, 
55.S.  ;  firsts,  50s. ;  seconds.  45s.  ;  e.x  mills,  Hull, 
barrels  included.  We  hold  stock  in  London  at  3s. 
pel-  cwt  extra.  F"'rench  pharmaceutical,  64s.  in 
bariels;  67s.  in  cases,  London;  Brazilian,  45s.  in 
tins  and  cases,  London  treated  pharmaceutical,  43s. 
in  5-gal.  drums,  London;  Madras  Coast  castor  oil, 
£40  10s.  per  ton,  c.i.f.,  landing  weights,  February/ 
March  shipment.    All  net  cash. 

Linseed  Oil. — Firm  and  advancing.  Scarcity  of 
spot  oil  likelv  to  extent  to  March.  London  spot, 
38s.  6d.,  March /April,  37s.  4^d.  :  May /August. 
36s.  9d.  ;  Hull,  .spot,  36s.  3d.  ;  March/ April,  36s.  3d.  : 
May /August,  36s  3d. 

Palm  Oil. — Rather  easier  again.  Lagos,  none 
on  spot:  February /March  sliipment,  36s.  6d. ;  other 
grades  from  29s.  9d.  to  39s.  spot,  Liverpool. 

Rosin. — Steady,  but  quiet  market.  American  B, 
14s.  Od.:  a,  14  s.  9d. ;  M,  16s.  9d. ;  WG,  19s.  6d. : 
Fn  iicli  FC,  14s.  6d. ;  WW,  17s.  9d.  We  can  offer 
Spanish  WW  rosin  at  17s.  6d.,  ex  wharf,  London. 

Tallow. — At  the  auction  .'^ale  last  Wednesday 
2,077  casks  were  offered  and  1,390  casks  sold  at 
unchanged  to  6d.  per  cwt.  advance.  Australian 
mixed,  37s.  to  4Is. ;  beef,  37s.  to  43s.  ;  mutton,  38s. 
to  43s. 

Turpentine. — Declined  last  week,  but  now  shows 
signs  of  recovering.  American,  70s.  9d.,  French,  in 
American  barrels,  not  offering;  Spanish,  in  Ameri- 
can barrels,  70s.  3d. ;  white  spirit,  Is  .9d.  per 
gallon,  barrels  included,  ex  wharf,  London.  Sample 
on  application. 

Arthur  Brown  &  Co.  Ltd. 
126.  Bishopsgate,  London,  E.G. 2. 

SYDNEY  HARDWARE  MARKET. 

(Jn  the  Sydney  liardwaic  market  enquiry  is  con 

fined  to  small  lots.     The  following  are  the  latest 

quotations  : — 

Fencing  wire  : — 

Austra'ian  black.  No.  8  and  No.  10  gauge, 
American  galvanised.  No.  8  and  No.  10  gauge, 
variously  quoted  at  sli'ghtly  lower  prices. 

]5arbed  wire  : —  Per  ton. 

Australian  galvanised,  12^  gauge    £42    0  0 

American  galvanised,  12  gauge    37    0  0 

tJalvanised  iron  : —  Per  ton. 

English  corrugated,  26  gaugf  ,.£39    0  0 

English  plain,  26  gauge    39  10  0 

Per  mile. 

Rabbit   [iroof  netting   £70    5  0 

Per  ton. 

Sheet  lead,  in  full  rolls   £39    0  0 

Bar  iron    24  10  0 

Shoeing  steel    25  10  0 

Steel  plates    28    0  0 

Steel  sheets    34    0  0 

Tinplates,  British,  per  double  box    3    2  6 

— Reuter. 


BRUSSELS  IRON  AND  STEEL  MARKET. 

The  uneasiness  noted  last  week  in  the  Belgian 
iron  and  steel  market  continues. 

At  the  rolling  mills  the  position  is  satisfactory, 
but  at  the  construction  works  business  is  becoming 
scarcer. 

Buyers  are  clearly  liolding  back  in  the  hope  of 
obtaining  a  reduction  in  cost  of  production  and 
greater  stabilisation. 

The  competition  for  sheet  iron  is  becoming 
keener,  especially  in  heavy  descriptions. 

The  following  are  among  the  lastest  quotations  : — 

Francs. 

Commercial  bars    420 

Belgian  foundry  pig  iron.  No.  1    285 

l?elgian  foundry  pig  iron.  No.  2    270 

Sheets,    ordinary    500-975 

Sheets,  po^shed    1,200 

Sheets,   galvanised    1.450-1,750 

Rails    430 

— Reuter. 


SPANISH    IRON   ORE  MARKET. 

The  Bilboa  iron  ore  maiket  has  not  been  lively 
during  the  past  fortnight.  Ore  has  been  sold  at 
tlie  following  prices  : — 

Pesetas 
per  ton. 

Rubio,  first   24 

Rubio,  washed   '.   21 

Rubio,   phosphorus  ,   21 

Carbonato    23 

Tiie  mineowners  are  endeavouring  to   keep  up 
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their  prices.  The  prospect  6f"a  i'eduction  iff  wages 
and  an  increase  in  the  number  of  working  hours  has 
greatly  embittered  the  miners,  and  a  large  number 
are  in  favour  of  opposing  the  changes  by  all 
possible  means. 

A  message  from  Santander  says  that  the  Camargo 
iron  miners  have  resumed  work  without  a  reduction 
in  wages,  but  with  an  hour's  extra  work  daily. — • 
Reuter. 


THE  LONDON  IRON  AND  STEEL  EXCHANGE. 

There  was  a  large  attendance  of  manufacturers 
and  merchants  at  the  weekly  meeting  of  the  London 
Iron  and  Steel  Exchange  on  Tuesday.  Following 
upon  the  check  in  the  expansion  of  trade  noticed 
last  week  there  has  been  more  activity,  and 
although  the  business  which  has  been  transacted 
has  not  been  ot  anything  like  normal  proportions 
it  has  been  sufficient  to  encourage  the  market.  The 
export  trade  in  pig  iron  has  noticeably  improved. 
Germany  has  been  a  buyer  on  a  small  .scale,  but 
the  Colonies  have  been  the  chief  .■support  to  the 
market,  and  some  good-sized  orders  have  been 
received.  The  foundries  also  report  that  they  are 
receiving  more  orders  from  the  engineering  trades, 
and  it  is  anticipated  that  the  demand  from  this 
direction  will  shortly  increase.  Since  pig  iron 
prices  were  reduced  a  week  or  two  ago  considerable 
inroads  have  'been  made  upon  the  stocks,  and  it 
was  feared  that  manufacturers  would  be  tempted 
to  advance  their  prices  again.  The  fact  that  they 
have  not  done  so  has  been  a  matter  of  satisfaction 
to  the  market,  as  it  was  felt  that  any  increase  in 
prices  would  check  the  development  which  is  taking 
place  in  trading.  In  the  market  for  semi-finished 
material  quiet  conditions  prevail;  but  Continental 
pioducers  of  finished  iron  and  steel  material  are 
still  endeavouring  to  buy  in  this  country.  In 
Belgium  the  industry  is  experiencing  considerable 
inconvenience  ow'ing  to  a  shortage  of  semi-finished 
material  due  to  many  of  the  producing  works 
having  closed  down,  but  so  far  only  a  few  sales  of 
British  semis  to  tliat  country  are  reported.  In  the 
finished  material  department  keen  cutting  is  taking 
place  for  export  orders,  but  the  home  prices  are 
steadier.  Trade,  however,  is  improving,  and  in 
spite  of  reports  of  a  revival  of  Continental  competi- 
tion most  of  the  overseas  business  is  going  to 
Jiiitish  works.  The  volume  of  trade,  however,  is 
still  disappointingly  small,  and  except  for  railway 
material  the  orders  have  been  on  the  light  side. 
Kecently  American  works  booked  an  important  i-ail 
older  from  Japajn  for  the  Manchurian  Railway,  and 
the  Germans  secured  an  order  from  the  Argentine 
Kailwavs. 


THE  JUSTIFICATION  FOR  TRADE 
UNION  RESTRICTIONS 

f  Uontimied  from  page  22.) 

\\here  disti"ict  i>rice  lists  for  piecewiork 
exist,  as  in  the  shipbuilding-  trade,,  all 
sorts  O'f  hole  and  coiner  arrangements  for 
eonipensatng  the  workman  are  resorted  to 
undei  the  guise  of  lieu  rates.  But  even 
where  piecework  exists,  the  charg-e  of 
"  ca'  canny  "  is  persisted  in.  It  is  alleged 
that  there  is  a  tacit  agTeement  amongst 
the  men  not  to  alloiw  their  earnings  toi 
exceed  a  cei'tain  sxun,  and  when  that  point 
is  reached  they  slow  domi.  We  have 
heard  of  such  things,  but  we  are  confident 
they  are  not  sanctioned  bj'  any  trade 
unions.  Nevertheless,  it  would  not  be 
extraordiuary  if  they  were.  Ai"©  not  the 
em]iloyers  themselves  largely  to  blame  for 
this?  How  ofte'n  have  piece  rates  been 
cut  do^vn  immediately  it  was  found  that 
the  men  could  earn  what  seemed  toi  be 
high  rates?  Fiederick  Winslow  Taylor, 
author  of  '•'  Scientific  Management," 
alleg'es  that  experiment  shows  that  work- 
men who  receive  above  a  certain  wage, 
work  irregularly,  and  become  shiftless, 
extravagant  and  dissipated.  Whether 
employers  generally  believe  this  oa"  not, 
it  is  certain  that  piece  rates  are  too 
frequently  cut  down  to  carry  conviction 
to  the  average  workman  as  toi  the 
sincerity  of  the  slogan — "  Produce  more 
and  get  morel'' 
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Engineering  Literature  of  the  Week. 


ABSTRACTS. 


Problems  of  Distribution.    By  W.  E. 

Bradsliaw.      The  Elect l  ical  Revien  , 

Jauuaiy  27,  1922.) 
While  there  may  be  a  few  foitunate 
undeitakiuf^'s  with  distributors  and 
feedei'Si  of  ample  capacity,  the.  majoriiy 
are  haid  put  to  it  to  meet  the  demand^ 
made  upon  them.  Ncm-  mains  aie  bein<.', 
laid  a.s  fa.st  as  pc-sible,  but  at  best  they 
take  a  long  time,  and  new  consumers  aie 
insii?tent.  We  haA-e  no<w  got  tO'  face  the 
prospect  of  eveiy  house  and  shop  instal- 
ling electric  lighting,  heating  and 
power,  instead  of  only  comparatively 
isolated  jMemises  doing  so.  The  time  has 
come  now  for  experts  of  electric,  gas  and 
telephone  undertakings  to  piit  their  head^ 
toig-ethei  to  evolve  some  soit  of  order  out 
of  the  muddle,  instead  of  sending  notices 
"  three  days  "  and  "  monthly,"  not  tti 
mention  "  emergency,"  that  they  are 
going  to  do  this,  that  and  the  other 
reg'ardless  of  the  already  overcrowded 
subsoil . 

Notices  have  just  been  received  fiom 
the  G.P.O.  engineers  that  they  are  going 
to  lay  cables,  tioughs  and  what-not  in 
many  footpaths  which  are  practically  im- 
passable 8  in.  under*  the  surface.  Their 
solution  is  toi  lay  them  6  in.  under  the 
surface,  their  service  boxes  lesting-,  T 
presume,  upon  the  cables  already  there. 
I  have  just  unearthed  a  lead-covered  tele- 
phone cable  less  than  6  in.  \inder  the  sur- 
face, with  no  protection  whatever,  a 
splendid  result  of  20  or  30  years'  experi- 
ence in  cable  laying.  Many  engineers 
knoAA'  the  M'hereabo'uts  of  tons  of  copper 
lying  absolutely  idle  under  London 
streets,  because  the  cable  has  broken 
down  and  cfinnot  be  giot  at. 


A  Novel  Applic;ation  of  the  Cementa- 
tion Process.  (Tlie  S.A.  Mimng  and 
E  nQineeriiKi  Jotirnal,  January  14, 
1921.) 

When  stai  ting  up  a.  new  stamp-  battery 
in  the  Heidelberg  district  it  was  found 
after  48  hours  that,  the  foundations  were 
giving  way.  The  cause  was  badly  pre- 
paied  concrete.  Toi  avoid  scrapping  the 
plant  it  was  decided  to  attempt  saving 
the  foundations  by  pumping  pure  cement 
into  it  at  high  pressure. 

Nine  holes  of  ^  in.  diametei'  and  5  ft. 
depth  were  drilled  into  the  foundation. 
The  top  9  in.  of  each  hole  were-  enlarged 
to  take  a  2  in.  pipe  24  in.  long,  and 
screwed  at  one  end.  Such  i>ipe  was 
cemented  into  each  of  the  holes  and  the 
cement  allowed  to-  bind  overnighti. 

The  next  morning  hole  No.  1  was  con- 
nected to  the  delivery  end  of  a  pump,  and 
clean  water  forced  through  before  the 
actual  cenventing  opeiations  were  com- 
menced. Thereupon  a  thin  mixture  of 
])ure  cement  and  watei'  wasi  ])umped  into 
the  foundation.  Simultaneously  with  the 
inei'easiirg'  piessur-e  a  tiny  stream  of  watpv 
and  cement  could  be  obsem-d  oozing  out  of 
the  thin  crack  previously  refmed  to, 


At  this  stage  pumping  was.  discontinued 
to  allow  the  cement  to  settle,  and  hole 
No.  2  was  put  into  commission.  After 
allowing  a  pr  actically  free  passage  to  five 
bags  of  cenrent,  the  pressure  rose  rapidly 
to  800  lb.,  when  ]>rrm]nrrg  was  stoi)i>ed  for 
12  hours.  Before  injecting  the  I'ernairi- 
iiig  >i>ven  holes,  hole  No.  1  was  retreated 
aftt'V  freeing  it  from  partially  solidified 
cemerrt  by  drilling.  Two  bags  of  cement 
sufficed  to  send  the  pressxrre  rrp  to  1,001)  lb. 
this  beirrgi  considered  the  dangerorrs  limit, 
above  which  the  block  rrray  have  burst. 
While  it  required  26  bags  of  cenrerrt  and 
22  hours  of  work  to  conrplete  thei  first 
two  holes,  the  remaining  seven  holes 
absorbed  only  15  bags  of  cenrent  and  18 
hours'  work.  Six  8  ft.  holes  were  then 
drilled  aboirt  18  in.  from  the  fouirdation, 
arrd  injected  in  tirrrr  by  a  mixture  of  orre 
to<  one  cf-merrt  and  slinres.  Some  interest- 
irrg  phenomerra  corrld  be  noticed. 

It  took  six  days  to'  complete^  the  whole 
of  the  process,  arrd  48  bags  ol"  cerrrerrt  were 
used  xrp.  The  total  costs  amounted  to 
roughly  £200.  After  allowing  10  days  for' 
the  iirjected  cemeirt  to  harden,  the  starrrps 
were  again  dropped  with  errtirely  satis - 
factoiy  results.  The  plant  has  irow  been 
in  full  swing  for  sorrre  time,  arrd  the 
forrndatiorr  is  as  frrnr  as  can  be  desired. 


The  Ernol'l  Commercial  Monoi'laxe, 
"r.A.T.M.A.2."  {Fliglii,  February 
9,  1922.) 

At  the  Pai'is  Aero  show  iir  November 
last  there  was  exhibited,  on  the  starrd  of 
Aero  Transport  Errrorrl,  a  large  scale 
rrrodel  of  a  very  iirteresting  commercial 
n)onoplanei,  which  is  now  being  corr- 
stnrcted  for  this  hrrrr  at  Toulouse. 

By  far  the  most  interesting  featrrre  of 
the  "  Fatma  "  is,  however,  the  ])lacing  of 
of  the  engines.  The  arrarrgenient  was 
first  sug^gested  by  Herr  Dornier,  uf  the 
Zeppelin  Co.  Briefly,  the  morrrrting  of  the 
errgines  consists  in  two  carrtilever-  beams, 
stream-lined  so  as  to  ledrrce  resistance, 
springing  oirt  laterally  from  the  fuselage 
near-  the  nose,  and  (  anying  on  their  outer- 
errds  the  twoi  engines.  The  mairr  object 
of  this  arrangement  is,  of  course,  to  get 
the  two  engines  as  close  together  as  pos- 
sible, so  as  to  reduce  the  tirrning  moment 
set  up  wherr  orre  engirre  stops.  By  placing 
the  errgirres  well  forward,  arrd  rrarrowing 
down  the  nose  of  the  fuselage,  the  errgines 
need  be  separated  by  little  more  than  the 
diameter  oi  the  pr'opellers  used. 

It  rrray  be  pointed  out  thai  the  machine 
is  r-eqvrired  to'  have  a  good  perfornrance, 
hipli  speed,  good  reliability  (owing  to  the 
difficulty  of  finding  suitable  landing 
grounds  orr  the  route  contemplated),  and 
long  range.  Thus,  it  miglit  be  rather  a 
tax  orr  u  single  engine  to  provide  the 
necessary  ]>ower"  for  long  pei-iods.  Enrthei- 
more.  the  designer  may  have  bef^n  handi- 
capped by  the  lack  of  a  suitable  single 
jrower  uirit,  and  with  two  engines  placed 
so  close  tos^ether  it  shorrld  be  possible — 
wliich  is  far  from  always  the  case  witli 
ordinary   twin-engined   machines — to  fly 


orr  one  engirre  only.  In  fact,  the  calculated 
peiforirrance  figirres  for  this  machine  indi- 
cate that  with  only  one  engiire  working 
the  speed  is  87  rrriles  per  hour . 

A  very  practical  advarrtage  of  th( 
Dewoitirre  desigrr  is  found  in  the  ease  witl. 
which  the  engiire  carr  be  "  got  at  "  and 
overharxled,  or  replaced  with  neA\  ones. 
As  the  engiires  are  well  forward  of  thi 
leading  edge  of  the  wings,  a  tackle  cai. 
easily  be  errr ployed  for  liftiirg  them  ofl 
their  bearers,  oi ,  if -necessary,  the  entin 
errgine  nacelle  (an  be  lifted  off  and 
lejdaced. 


Steam    Boilers.      By    C.    A.  Joerger 
{Combust  I  OH;  February,  1922.) 

In  the  Avriter's  opinion,  the  way  to  selec 
a  boiler  for  a  rrew  installatioir  is  to  rrraki 
a  table  of  tire  followirrg  items,  listiirg'  thi 
limitations  imposed  by  the  conditions  oi 
the  installation,  and  foirning  conclusion 
on  actual  practical  resirlts  and  not  on  am 
theoretical  hypothesis :  Space  occupied 
weight,  capacity,  first  cost,  adaptability. 

After  these  items  have  been  studied  and 
the  selection  has  nariowed  down,  the  final 
selection  is  made  by  examiiring:  Sirrfacr 
exposed  to  radiation;  correctness  of  watei 
aird  gas  motion;  workmanshiir ;  ease  ot 
cleairing,  installirrg,  reirewirrg,  examining 
tubes  ;  general  repairirrg-  facilities. 

Each  item  is  studied  frorrr  the  view- 
point of  what  has  been  accomplished  in 
practice  and  what  the  boiler  manufacturer 
guarantees.  Theory  carr  be  .studied,  but  ii 
must  be  reurembered  that  selection  ot 
Irmler's  is  not  a  research  problem  birt  a 
practical  problem  of  actual  acconrplish- 
nrents.  The  research  arrd  design  phase  of 
boilers  should  be  discussed  also,  arrd  iiri- 
prwed  methods  of  steam  generation 
-studied.  At  any  rate  a  healthy  di'-cussioii 
of  only  orre  iteirr  at  a  tiirre  would  be  bene- 
ficial to  all  men  in  the  field. 


REVIEW. 


Thk  Oil  Encyclop.i^dia.  By  Marcel 
Mitzakis.  London  :  Chapman  &  Hall 
Ltd.    21s.  net. 

The  ramifications  ot  the  oil  indrrstiy  are 
so  rirarry,  and  it  has  gr'owir  to  such  huge 
proportions,  that  the  author  of  this  work 
has  corrrpleted  what  nray  be  fairly  des- 
cribed as  a  stupendous  task.  The  inforina- 
tion  contained  iir  the  550  pages  of  this 
volurrre  should  pr  ove  useful  to  all  inter- > 
ested  in  oil  or  oil  plant.  The  intioductiou 
states  that  the  book  had  its  incejition  in 
a  series  of  articles  written  in  1912-1"! 
when  the  industry  was  practically  in  ii- 
infancy.  A  main  difficulty  in  compiling 
a  work  of  this  kind  is  the  proportioning 
of  different  items  according  to  their  impor- 
tance, and  in  this  respect  the  wor  k  is  satis- 
factoi-y.  Theio  is  an  interesting  descri])- 
tion  of  petrol,  for  instance.  Short  bii- 
graphies  are  induded  of  eminent  men  wl  o 
have  been  or  are  connected  wirh  the  oil 
industries,  and  ap]iended  is  a  hrbliographr; 
in  useful  books,  i 
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THE  IDEAL  PASSENGER 
AEROPLANE. 

T  is  easy  enough  to  sil  down  aud  construct 
he  ideal  i)asseug-er  aerophnie  out  of  the 
•stuff"  of  fancy;  it  is  quite  a  different 
natter  to  get  n]>  and  construct  it  out  of 
rood  and  metal  and  fabric.  First  and 
oremost,  the  ideal  ijassengev  aeroplane 
aust  he  reliable.  It  must  be  "  as  safe  as 
louses,"  or,  at  any  rate,  as  safe  as  ships 
nd  trains  and  motor  cars,  and  as  reliable, 
secondly,  it  must  be  speedy — within 
imits;  that  is  to  say,  it  must  be  capable 
if  travelling-  at  a  rate  as  greatly  in  excess 
,if  the  highest  speed  attainable  by  other 
oruis  of  transport  vehicles  as  the  con- 
siderations of  safety  and  econoiny  will 
How.  Thirdly,  it  must  provide  a  reason- 
bly  cheap  means  of  transport.  These,  of 
curse,  must  Ije  the  ])rimary  attributes  of 
uy  commercial  aerni)lane  that  purports 
!o  offer  a  businesslike  proposition  to  a 
iusinesslike  community.  And  it  may  be 
'laimed  for  most  modern  machines  that 
hey  possess  these  attributes  in  fair 
■buudance. 

During  the   six  months'    flying  from 
-Vpril-September,  1921,  in   this  country, 
ue  passenger  was  killed  and  one  injured 
"  ut  of  a  total  of  4,006  carried,  whilst  the 
Latio  of  flights  satisfactorily  com]jleted  to 
'  sheduled  flights  was  in  the  neiglibourhood 
4  94  I3er  cent.      In  the  mattei-  of  speed, 
It  is    unnecessary  to    comnieiil   on  the 
i  aramount  superiority  cf  the  aeroplane 
I  ver  all   other  transport    veliicles.  As 
pgards  passenger  charges,  the  London- 
,'aris  route  affords  a  pleasing  example  of 
he  reductions  that  have  taken  idace  dur- 
ing the  past  two  and  a  half  years.  In 
ilav,  1919,  the  single  fair  to  Paris  was 
';i5  15s.,  to-day  it  is  £6  6s. 
"h»  Problem  of  Comfoft. 
i,  The  foregoing  considerations  represent 
-he  e'SFntial  factors  that  have  to  be  studied 
;nd  dealt  with  bv  the  aircraft  industry  as 
^,  whole  in  entering  into  competition  with 
xistirio'  transport  svstems.      But,  given 
^nrialitv  in  these  respects  between  aviation 
Lrms  competing"    among  themselves  foi 
Ussenger  traffic  over  the  same  route,  the 
llirohlem      of      "  passengers'      comfiH  t  " 
iieromes  an  all-impnrtant  one.    In  this, 
'n  fact,  lies  the  nucleus  of  the  problem  of 
'he  ideal  passenger  aeroplane,   or  more 

orrectlv,  the  nucleus  of  the  group  of 
\iinm'  problems  that  comra-isp  the  main 
■Toblem.  And  he'-ein,  also,  lies  a  varied 
'  nd  interestiucr  field  of  investisation  for 
'i,he  eno-ineer,  the  mechanic  apd  the  crafts- 
iian  alike.  The  main  difficulties  to  be 
[veronme  iu  mtiking'  a  passenp'^r  aeroplane 
i  fv-mfortable  relate  to  (})  tlie  eli'nination  of 
[ngine  iioi«e  and  vibration  ;  (2^  the  dis- 
i'ersal  of  unpleasa,nt  smells  ari«inij-  from 
Ihe  presence  of  stale  oil  and  exhni".it 
jlimes;  (3")  heatina-:  (4)  ventilation,  and  (d) 
j^ntiug  accommodation.  In  the  -Tanuavv 
(921.  issno  of  Enriirieeilttn  World,  the  sub- 
I'^r-t  of  Ritencers  was  I'efcrred  to.  and  the 
j'">int  -problems  of  heatins-  and  ventilatiou 
ii«onssed  in  some  detail.  Now  this 
I  latter  of  heating  and  vnutilation  mav  be 
Ugarded  as  the  root  problem  in  the  design 
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ot  the  ideal  passenger  aeroplane.  In  the 
first  place,  an  efficient  system  of  ventila- 
tion iu  the  cabin  of  an  aeroplane  will  help 
considerably  to  dispose  of  the  problem  of 
dispelling  those  unpleasant  odours  that  are 
inevitably  associated  with  the  use  of  oil 
and  petrol.  This  is  of  very  real 
ini})ortance ;  enquiries  have  revealed  the 
fact  that  almost  all  cases  of  air-sickness 
among  passengers  can  be  traced  to  the 
"  stuffiness  "  of  saloons.  Secondly,  in 
ceitain  important  practical  respects  the 
the  problem  of  heating-  an  aeroplane  saloon 
is  directly  related  to  that  of  silencing  the 
engine.  This  refers  to  a  method  of  heat- 
ing that  is  lapidly  receiving  mc:e  and 
more  attention  from  commercial  aircraft 
de-igners. 

Hefting  and  Silencing. 

It  is  olnious  that  the  exhaust  of  an 
aeroplane  engine  is  the.souice  from  which 
the  heating  supply  of  the  passengers'  com- 
partment must  be  drawn.  Now  to  take 
heat'  from  the  exhaust  is  to  cciol  the 
exhaust,  and  in  cooling-  the  exhaust  we  are 
goiiig  a  long  way  towards  silencing  it. 
Thus  the  jnoblenis  of  heating  and 
silencing  can  be  made  to  assist  consider- 
ably in  the  solution  of  each  other.  Of 
course  there  is  still  a  good  deal  of 
research  to  be  done  in  this  direct  ion.  But 
considerable  progress  can  and  must  be 
made  on  these  lines,  even  though  it  i-- 
improlable  that  a  coniplete  silencing 
system  can  be  developed  as  a  secondary 
function  of  the  exhaust  heated  boiler  that 
supplies  the  radiators  of  the  nmchine's 
saloon.  In 'spite  of  the  progiess  that  has 
been  made  towards  the  development  of  an 
eflicient  cxhati'^t  silencer  (independently  ot 
heating  arrangements)  the  fact  remains 
that  no  really  satisfactory  silencer — from 
the  point  of  view  of  fulfilling  commercial 
re(|nireanents — has  yet  been  evolved.  Of 
course,  this  is  not  solely  a  technical 
pioblem.  It  is,  like  all  otliL'v  problenrs 
relatino"  to  the  comfort  of  pas.senger.s, 
intimately  connected  with  the  tiuestion  of 
"efficiency."  And  the  "efficiency"  of 
modern  commercial  machines,  at  this  .stage 
(it  the  industry's  growth,  leaves  none  too 
broad  a  margin  for  the  introduction  of 
devices  which  only  represent  an  increase 
in  the  non-paving  load  O'f  the  machine. 
The  average  disposable  load  of  commercial 
machities  in  use  to-dav  may  bf-  reckoned 
at  51b.  per  horse  power.  Thus,  in  a 
450  h.o.  enarined  machine  there  is  a,n  avail- 
able load  of  about  one  ton.  Actuallv  this 
figure  is  reduced  bv  almost  one-third  in 
supplying  even  those  very  unideal 
paoeenger  comfovts  that  characterise  the 
modern  commevcial  machine.  This  repre- 
sent* a  loss  of  four  or  five  passengers.  In 
Cf  n-irle-''inp'  the  technicnl  aspectjof  these 
problems,  tliert^f^nv,  enthnsiastic  inventors 
np'st  not  lose  «io-ht  of  tl^e  fnct  flmt  it  is 
onli'  Tipcp«sarv  to  ndd  an  extra  1-^0  lb.  cr  so 
af  ttilenriug.  heatinp'  and  ventilatino-  gear 
and — bang  goes  another  passenger! 

The  averrio-e  intelliii-ent  !)evson  might  bp 
inelined  tn  deny  the  existence  of  any  real 
problem  iu  connection  with  the  design  of 


suitable  seating  accommodation  in 
passenger  aeroplanes,  and  in  doing  .so  he 
would  be  falling  into  a  very  seriorrs  error. 
Not  only  in  regard  to  aeroplanes,  but  in 
reference  to  every  other  form  of  tran.sport 
(trains,  'buses,  tubes,  trains,  etc.)  this  .is 
a  problem  which  has  teased  the  soiil  of 
each  conscientious  designer  who  has 
tackled  it.  As  a  resirlt  many  big  land 
transport  org'anisations  have  spent  con- 
siderable :-ums  of  money  in  making  the 
matter  a  subject  of  serious  research.  The 
oonrfort  of  a  seat  is  not  so  dependent  rrpon 
its  softness  as  many  people  seem  to  think. 
Heaps  of  other  factors  call  for  no  less 
serioirs  consideration;  for  instance,  the 
height  of  the  seat  fi'om  the  floor,  the  angle 
of  the  seat,  the  height  and  shape  of  the 
back-rest,  the  point  at  which  the  seat 
'"grips"  behind  the  knee.s,  the  correct 
position  for  elbow-rests,  etc.  More 
important  than  all  these,  however,  are  (1) 
the  shape  ot  the  actual  seat,  and  (2)  the 
amount  of  leg  room  available.  Of  course, 
the  seat  that  means  comfort  fox  one 
passenger  may  mean  misery  for  another. 
That  is,  alas,  too  true.  But  in  seeking  to 
please  everybody  in  this  wicked  world  it 
becomes  necessary  to  standardise  .some- 
thing, and.  in  this  matter  of  passengers  and 
passengers'  seats,  it  has  been  found  much 
easier  and  cheaper  to  standardise  the  latter 
rather  than  the  fonner.  The  question  of 
the  design  of  seat.s  is  one  upon  which  most 
of  us,  I  am  sure,  entertain  some  very 
emphatic  views.  In  the  case  of  passengers' 
seats  in  airci-aft.  it  becomes  a  problem  of 
providing  the  greatest  comfort  in  the 
smallest  space  with  the  smallest  extra 
weight. 


THE  CONTAINER  SYSTEM  FOR 
FREIGHT  HANDLING. 

"  R.vii.KOAD  cars  shoidd  meet  steamers  at 
railroad  piers,  and  that  domestic  freight 
to  and  from  the  city  should  be  kept  on 
wbeels  to  relieve  handling  costs,  pier 
congestion  and  tricking  inefficiency," 
said  Mr.  J.  J.  Montell,  general  manager  of 
the  Erie  Railroad  a  few  mouths  ago,  and 
this  is  the  keynote  of  the  new  plan. 

A  new  plan"  for  the  handling  of  freight 
in  New  York  City  which  promises  to 
revolutionise  the  whole  port  system.  The 
plan  is  designed  to  relieve  congestion  to 
cut  down  the  costs  of  delivery  to  keep  the 
freight  from  moving  faster  than  on  -the 
old  system  and  to  make  possible  direct 
delivery  of  freight  to  consignees. 

A  description  of  the  Erie  plan,  many 
features  of  which  are  already  in  opera- 
tion will,  we  feel  sure,  interest  many  of 
our  readers.  It  has  necessitated  the 
opening  of  inland  freight  forwarding  and 
receiving  stations,  the  utilisation  of 
motor  trucks  for  direct  deliveries,  and 
the  transfer  of  freight  from  the  New 
Jersey  terminals  direct  to  the  consignees 
and  the  huge  containers  made  to  fit  on  to 
a  four-truck  chassis.  Four  of  the  inland 
fi eight  forwarding  and  receiving  stations 
were  opened  on  January  3,  and  two  more 
have    now    been    opened,    and  freight 
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deliveries  are  already  being-  made  Dv 
means  of  motor  trucks  moving  to  New 
York  by  ferry.  The  container  system, 
wbicli  is  tbei  la,^t  stei>  in  modernisation  of 
the  present  scheme,  will  be  in  full  opera- 
tion in  four  or  five  months. 

The  waste  in  trucking  has  long  been 
apparent,  and  in  an  effort  to  eliminate 
this  tremendous  trucking  waste  the  Erie 
Eailroad  and  the  United  States  Trucking 
Corporation  made  an  extensive  experi- 
ment in  trucking  freight  between  Jersey 
City  and  all  parts  of  Greater  New  York, 
charting  out  routes  and  running  costs 
sheets  to  make  a  comparison  of  trucking 
and  lighterage  operations. 

The  transfer  of  freight  on  automobile 
trucks  by  ferry  has  been  carried  on  for 
seven  weeks.  Three  trailers  are  provided 
for  each  tractor  so  as  to  take  up  all  of 
the  slack  in  loading  and  unloading.  Car- 
load freight,  which  constitutes  about  GO 
per  cent  of  the  inbound  and  outbound 
tonnage,  is  delivered  to  or  received  direct 
from  the  merchant's  warehouse  or  storel 
at  the  option  of  the  consignee,  or  he  can 
obtain  delivery  of  his  freight  at  the 
inland  stations. 


Needs  of  Greater  City. 

While  this  system  of  truck  deliveries  is 
limited  at  i>re'Sent  at  Manhattan  Island,  the 
Krie  Railroad  has  not  lost  sight  of  the 
needs  of  the  Greater  City,  whicli  may  be 
met  throug'h  scientific  utilisation  of  the 
great  waterways  of  the  Port  of  New  York 
and  the  employment  of  the  modern  motor 
truck. 

The  container  system,  which  is  the 
ultimate  development  iilaiined,  calls  for 
the  use  of  a  centralised  break  bulk 
transfer  and  containers  of  all  steel  or 
steel  frame  construction  built  to  hold  12 
or  more  tons  of  freipht.  The  dimensions 
of  the  containers  will  be  IT  ft.  5  in.  bv 
8ft.  by  8ft.  Sin. 

Inbound  freig-ht  under  this  plan  will 
break  bulk  at  the  transfer,  from  which 
T)oint  distribution  will  be  made  for  con- 
signees desiring-  direct  delivery  and  for 
inland  stations  where  direct  delivery  is 
not  recpxested.  The  containers,  placed  on 
flat  cars,  two  to  a  car,  Avhen  loaded,  will 
move  to  the  Erie's  water  front.  Pier  H, 
Jersey  City,  which  is  equipped  with  four 
20-ton  electric  cranes  and  has  a  capacity 
of  125  cars  or  250  tons  af  one  setting. 
The  containers  win  be  moved  from  the  flat 
cars  on  to  car  floats  by  means  of  the 
electric  cranes.  The  capacity  of  the 
cranes  for  handling  containers  is 
unlimited. 


As  each  car  float  is  loaded  with  its 
cargo  of  containers,  averaging  five  tons 
of  less  than  carload  freight  and  from  10 
to  12  tons  of  carload  freig-ht  per  c-on- 
tainer,  it  will  be  towed  to  a  centrally 
located  pier  in  New  York,  where  the  freight 
will  be  lifted  by  mechanical  cranes,  placed 
on  truck  chassis  and  dispatched  to  the 
inland  stations  or  the  consignee's  door. 
The  inland  stations  are  to  be  equipped 
with  lifting  cranes  to  move  the  con- 
tainers, and  like  facilities  may  be  installed 
by  consignees  who  receive  a  large  volume 
of  freight.  Where  the  consignee  has  no 
crane  facilities,  the  container  acts  as  a 
truck  body  and  freight  is  unloaded  from 
the  truck. 

The  same  jdan  will  be  used  in  handling- 
outbound  freight.  With  the  development 
of  the  container  system  it  is  also  ])lanned 
to  serve  in  the  short-hard  New  Jersey 
territory,  embracing  industrial  cities 
such  as  Newark,  Paterson,  Passaic  and 
other  points  in  northern  New  Jersey,  and 
as  far  west  as  Middletown  and  Port  Jervis 
with  container  cars  without  breaking 
bulk.  This  would  eliminate  the  expense 
of  rehandling. 


The  economy  to  be  effected  by  the 
operation  of  the  container  system,  which 
takes  up  the  slack  time  of  trucks  loading 
and  unloading,  avoids  rehandling  of 
fleight  and  delay  to  the  trucks  in  enter- 
ing- railroad  piers,  and  permits  of  a 
greater  turnover  per  trucking  unit,  is 
apparent,  its  advocates  urge.  If  this 
scheme  were  applied  on  all  the  railroads, 
it  was  said,  estimates  are  that  one  of  the 
proposed  piers  would  displace  five  or  six 
of  the  old-type  railroad  piers,  in  view 
of  the  fact  that  the  present  railroad  ])ier 
is  so  limited  in  car  turnover  that  the 
average  single  railroad  pier  handles  only 
40  cars  a  dav  as  comnared  with  an 
estimated  handling-  of  200  to  250  cars  a 
day  under  the  container  system. 


Railway  Statistics. — The  aver;if;e  iiiiinlicr  of 
locomotives  in  stock  on  British  railways  in  1921 
was  24.336,  of  which  18,185  were  available  for  use. 
Tliese  interesting  figures  were  given  by  Mr.  T.  A. 
Kenvon,  a«si=tant  general  manager  of  the  London 
and  North-Western  Railway,  in  an  address  before 
the  Manchester  Statistical  Society.  He  stated  that 
during  1020  the  whole  of  the  steam  engine  mileage 
on  British  railways  amounted  to  522  niilljons.  The 
number  of  passenger  journeys  in  Great  Britain, 
excluding  season  ticket-s,  always  exceeded  100 
millions  iter  month,  and  during  the  busy  summer 
months  1.50  millions.  The  average  weight  of  coal 
consumed  per  engine  mile  was  48  lb.  for  passenger 
locomotives,  and  60  1b,  for  steam  freight  loco 
luotives,  ,\boul  7k  pints  of  lubricating  oil  were  useij 
pel'  100  engine  niiles. 


TRAIN  CONTROL. 


In  his  opening  remarks  of  the  paper  whicii 
Mr.  Alan  Wood  Bendell,  M.Inst.C.E., 
read  to  the  Institution  of  Civil  Engineer-^, 
he  drew  attention  to  the  stresses  arising 
from  the  forces  emjjloyed  to  accelerate  and 
decelerate  moving  masses,  such  as  rail- 
way trains,  and  observed  that,  while  the 
acceleration  of  such  masses  had  always 
received  much  consideration,  the  decelem- 
tion  did  not  seem  to  have  been  given  tlie 
attention  it  deserved  as  an  important 
factor  in  iminoving  the  traffic  facilities  on 
congested  rOads  by  reducing  the  headway 
between  trains. 

There  ai'e  three  main  factors  governino 
the  rate  of  deceleration  obtainable  in  a 
brake  system,  viz.  :  — 

(1)  The  brake  shoe  pressure  and 
coefficient  of  friction, 

(2)  The  maximum  brake  cj'linder  pres- 
sure, and  the  time  in  which  the  maximum 
pressure  is  developed  in  the  brake 
cylinder  in  every  vehicle  in  the  train  from 
the  moment  of  application. 

i'S)  The  efficiency  of  the  brake  rigging 
in  multii)lying  and  transmitting  this  pres- 
sure to  the  wheel.s'  through  the  brake  shoes.. 

Although  the  coefficient  of  friction' 
between  the  brake  shoe  and  steel-tyred' 
wheels  varies  almost  inversely  as  thf 
sj>eed,  under  the  same  conditions  of  pres 
sure  and  speed  the  coefficient  may  ran^^i 
from  a  minimum  of  7  8  per  cent  to  a  maxi 
mum  of  147  per  cent,  or  from  a  minimun 
of  IG'T  per  cent  to  a  maximum  of  2G'9  pe 
cent,  accoi-ding  to  the  type  of  brake  sho- 
emiiloyed.  To  obtain  the  best  results,  tin 
actual  bearing-  surface  of  the  brake  .shoe 
against  the  tyre  of  the  wheel  should  Ix 
maintained  at  the  maximum  obtainable  in 
the  duration  of  each  brake  application 
since  the  greater  the  pressure  per  squar- 
inch  of  bearing  surface,  the  lower  will  b 
the  mean  coefficient  of  friction.  In  cou 
sequence  the  use  of  two  brake  .slioes  pe 
wheel  is  to  be  advocated,  especially  ii 
view  of  the  ever-increasing  axle  loads  n(l^| 
carried. 

Referring  next  to  the  question  of  brake 
cylinder  pressure  and  its  rate  of  propaga 
tion  throug-hout  a  train,  Mr.  Rendell  lail 
stress    on    the    importance  of    the  fir>^l 
admission    of    an    ai)])roximately  eqii;; 
degree  of  ])ressure  to  the  brake  cylindei 
on  all  the  vehicles  of    the    train  beiu 
effected  within  the  shortest  possible  timt 
This  is  necessary  in  order  to  prevent  thi 
vehicles  at  the  rear  of  the  train  runniu 
on  to  those  in  front  and   pushing  thei 
forward,  which  not  only  retards  the  rate  ( 
deceleration,  but  also  tends  to  breakage 
of  couplings.      The  subseouent  rises  i 
pnessure    .should  also    be   distributed  ii 
evenly  as  ])ossible  throughout  the  Avholj 
length  of  the  train.    Attention  was  al.«' 
drawn  to  the  desirability  of  keejiing  tl' 
size  and  weia-ht  of  brake  a]ii)aratus  withi 
reasonable  limits,  Avhich,  with  the  heav 
units  of  modern  trains  can  best  be  accon 
jilished  by  em]doyino-  high  brake-cyliinh 
pressures,  ns  otlierwise  either  the  size  < 
the  brake  cvlinders  must  be  increased  t 
inconvenient  dimensions,  or  a  number  ( 
brake  cylinders  must  be  installed  on  e  n 
vehicle.     comp^.icating     amone'st  otln 
things  the  arransement  of  brake  riffS'i"! 
Attention  was  drawn  to  the  delay  in  tl 

{C(,nl nnird  <ni  /xif/v  HO.) 


.-system  of  Handling  Containers  in  Transfer  from  Floats  to  Trucks  is  shown  here.  Tlie  contaiiners 
are  brought  to  the  docks  on  floats,  lifted  by  machinery  from  them  on  to  tlie  chassis  of 
trucks  specially  constructed  to  cari-y  containers. 
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1      SHIPPING  NEWS. 


Glasgow  Shipowners'  Association. 

I  The  sixty-third  annual  meeting-  of  the 
iineinbers  of  the  Glasgow  Shipowners' 
t  Association  was  held  in  Glasgow  during 
^the  past  week,  when  the  report  of  the 
j.lirectors  was  presented.  The  report 
Ltates  that  the  past  year  has  been  a  disas- 
rfrous  one  for  shipowners,  who,  like  those 
[engaged  in  other  trades,  have  passed 
I  through  anxious  times.  Diiring  the  first 
ifew  months  of  the  year  the  high  cost  of 
^  joal,  and  thereafier  the  coal  strike,  had 
;.a  most  detrimental  effect,  and  brought 
'about  a  most  serious  depression  in  trade 
.locally,  and  otherwise,  and  the  scarcity  of 
I'icargoes,  together  with  low  freights  and 
I  heavy  working  costs,  made  the  running  of 
t'lsteamers  so  unprotitable  that  large 
numbers  of  vessels  are  now  laid  up  at 
, various  ports. 

K,  The  dockers'  strike  at  Glasgow  last  year 
Salso  gave  local  owners  considerable 
;  anxiety  and  trouble,  and  caused  much 
■additional  expense  in  getting  cargoes  of 
[  foodstuffs  and  coal  discharged. 

Ij  The  directors  are  of  opinion  that  the 
ppresent  heavy  taxation,  together  with  the 
f.  high  cost  of  labour,  is  one  of  the  chief 
j' causes  of  the  general  depression  of  trade 
J' from  which  shipping,  in  common  with  all 
1,  other  industries,  is  suffering,  and  the 
j'ldirectors  would  urge  the  Government  to 
!  grant  modifications  of  taxation  on  an  early 
[  date. 

^  .  One  of  the  most  important  events  of  the 
t  year  was  the  issue  of  the  report,  in  March 
>. last,  by  Ihe  Imperial  .Shipping  Comniitteie, 
1  which  was  appointed  in  June,  1920,  in 
j  pursuance  of  a  resolution  of  the  Imperial 
I  Conference  in  1918.  The  committee's 
I  recommendations  that  there  should  be  uni- 
I  form  legislation  throughout  the  British 
I  Empire,  on  the  lineis  of  existing  Acts  deal- 
\  ing  with  the  carriage  of  goods  by  sea, 
but  based  pi-incipally  on  the  Canadian 
Water  Carriage  of  Goods  Act,  1910,  have 
;  been  very  carefully  considered  by  the 
I'  directors,  as  also  the  Hague  Rules,  1921, 
'  which  have  an  important  bearing  on  this 
question. 

J  The  directors  have  given  much  consider- 
jl  ation  to  the  Hague  Rules  which  define  the 
J  risks  to  be  assumed  by  sea  carriers  under 
:  a , bill  of  lading,  and  were  adopted  at  the 
I  conference  of  ,  ,the  International  Law 
,  Association  at  the  Hague  in  Septembei- 
!i  last. 

i     The  association  had  delegates  at  the 
:|  conference  of  the  Maritimie    Law  Com- 
■  mittee  in  London,  in  April  last,  when  the 
t  subject  of  shipowners'  liability  under  bills 
H  ol  lading  was  discussed,  but  was  not  i-epre- 
1  sented  at  the.  conference  of  the  Inter- 
;  national  Law  Association  at  The  Hague. 
:     It  is  suggested  that  the  acceptance  of 
'  these  rules  would  defer  or  obviate  legisla- 
I  tion,  but  the  directors  think  that  the  rules 
and    their    far-reaching    effect  reciuire 
further   consideration;  and  that,  unless 
steps    for    their    general    adoption  are 
promptly   taken   in   all   other  maritime 
countries,  the  effect  of  a  voluntary  accept- 
(  ance  of  the  rules,  as  proposed,  may  prove 
;  prejudicial  to  shipowners  who  adopt  them 
;  m  this  country. 


ENGINEERTNG  -  WORLD: 
INSURANCE. 


Pilferage. 

A  correspondent  wrote  to  us  the  othei' 
day  complaining  that  the  oornniittee  of 
the  Chamber  of  Shipping*,  which  iuA^esti- 
gateid  the  subject  of  pilfeiage  and  theft  in 
its  report,  did  not  coirtribute  very  really 
original  sugg'esition-s  that  would  terrd  to 
minimise  this  evil.  The  committee, 
however,  did  the  only  thing"  it  conld  do, 
which  was  to  advise  precautioiiaiy 
measures  on  board  ship,  as  presumably 
the  evidence  indicated  laxness  in  this  res- 
pect. AVhethei  such  recommendations  as 
toi  have  one  entrance  only  to  carg-o  holds, 
and  during-  meal  hours  to  have  an  officer 
in  charg"e,  will  be  acted  upon  in  all  cases 
may  be  doubted.  Shipowners  have 
adopted  all  practical  precautions  in  their 
own  interests  at  present.  The  most  in- 
teresting part  of  the  report  is  undoubtedly 
that  dealing  with  the  growth  of  the  evil 
and  its  decline,  because  that  it  is  steadily 
declining  is  pr  oved  by  the  decrease  in  the 
number  of  claims.  In  all  probability  we 
shall  soon  get  back  to  the  pre-war  scale. 

Exporters'  Risks  Covered. 

The  Anglo-South  American  Bank  Ltd. 
has  foimirlated  a  comprehensive  scheme 
of  insurance  which  in  these  times, 
when  all  export  trade  is  undertaken  at 
considerable  risk,  should  be  very  welcome 
to  exporting  manufacturers  and  mer- 
chants. Under  this  scheme  the  Anglo- 
American  bank  undertakes  to  cover  goods 
under  one  policy  until  they  are  in  the 
hairds  of  the  final  consignee,  and  irr  thesei 
abnonnal  times  there  is  ever  present  the 
risk,  almost  the  probability  with  certain 
classes  of  goods,  will  be  refused  accept- 
ance at  the  port  of  destination.  With  the 
new  piolicy  the  goods  would  be  covered 
against  fire,  riots,  and  all  other  risks, 
including"  pilferage,  which  is  one  of  the 
greatest  risks  to  be  faced  by  the  exportei-. 
More  often  than  not,  the  risk  of  theft  is 
non-insurable,  and  expor-ters  therefore 
will  welcome  the  enterprise  of  this  bank 
in  offering  at  moderate  cost  facilities 
which  constitute  an  effective  protection 
against  loss,  whatever  may  be  the  ultimate 
fate  of  the  consignment. 


THE  LAW  COURTS. 


Shipping  Dispute. 

In  the  King's  Bench  Division,  Mr. 
Justice  M'Cardie  had  before  him  the  other 
day  arr  appeal  from  an  arbitratiorr  award 
arising  out  of  a  dispute  between  Messrs. 
Lariinaga  &  Co.,  shipowners,  of  James 
Street,  Liverpool,  and  the  Societe  Franco- 
Americaine  des  Phosphates  de  Medulla, 
Paris,  relating  to  a  contract  for  the  ship- 
ment of  phosphate  rock. 

Mr.  Leslie  Scott,  K.C.,  M.P.,  said  the 
contract  was  for  six  parcels  of  phosphates 
at  six  monthly  intervals  irr  1918,  1919  and 
1920.  The  claim  in  the  ar-bitration  only 
concerned  the  second  through  charter- 
party  voyages.  In  regard  to  these  the 
shipowners  contended  that  there  had  been 
such  a  fundamental  change  in  the  shipping- 
conditions  of  the  world,  and  in  re.spect  of 
their  own  fleet,  by  reason  of  the  war, 
freights  having  apnreciated  by  400  to  700 
per  cent,  that,  applving  anv  of  the  criteria 
of  the  doctrine  of  frustration,,  the  answer 
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to  the  question  whether  this  contract  was 
frustrated  was  that  it  had  been. 

Mr.  Leslie  Scott  added  that  the  change 
had  been  so  vast  as  to  take  away  the  whole 
substratum  of  the  contract  as  contemplated 
by  the  parties.  It  was  a  contract  Messrs. 
Larrinaga  would  rrever  have  entered  into 
if  by  any  possibility  they  had  known  in 
advance  what  the  changed  conditions  were 
going  to  be.  The  arbitrator  had  awarded 
damages  to  the  charterers  on  two 
alternative  bases.  He  forrnd  that  the  .ship- 
owners were  liable  to  provide  steamers  for 
the  last  three  voyages,  and  he  assessed  the 
damages  at  alternatively  £34,000  and 
£29,000. 

Mr.  -Towitt,  for  the  charterers,  raised 
the  point  that  the  award  was  not  a  final 
award,  but  was  a  consultative  award.  His 
lordship  conseciuently  had  no  jurisdiction 
to  refer  it  back  to  the  arbitrator  to  make  it 
a  final  award,  but  it  nrust  go  to  a  divisional 
court,  who  could  refer  it  back  for  the 
arbitrator  to  make  further  findings,  so  as 
to  make  it  a  final  award. 

Mr.  Justice  M'Cardie  .said  the  point  was 
a  very  important  one,  because  it  affected 
all  commercial  arbitrations.  He  proposed 
to  consider  it,  and  would  give  his  decision 
at  an  early  date. 


TRADE  PUBLICATIONS. 


Li,E(TRic  Overhead  Ck.vae.s. — Messrs. 
J.  Henderson  &  Co.,  King's  Works,  Aber- 
deen, have  shown  enterprise  in  publishing 
a  catalogue  of  electric  overhead  travelling 
cranes  in  four  languages.  This  firm 
devotes  special  attention  to  i>roblems 
in  which  the  handling  of  materials  is 
involved. 


CiiAXOLiuM. — This  lubricant  is  manu- 
factured by  Messrs.  Stei-ns  Ltd.,  Finsbury 
Stiuai-e,  London.  E.C.2.,  and  Messr-s.  The 
Westingbouse  Morse  Chain  Co.  Ltd.,  in  a 
descrij)tive  leaflet,  state  that  while  hitherto 
they  have  left  the  choice  of  a  suitable 
grease  to  the  discretion  of  the  user, 
in  certain  cases  the  results  of  employing 
certain  greases  and  oils  for  iiocker  joint 
chain  drives  have  been  so  serious  that  they 
have  decided  in  future  to  specify  Chano- 
lium  W.M.  as  their  standard  lubi-icant. 

Thrust  Blocks. — The  Michell  type  of 
thiust  block  has  almost  becoane  standard 
practice  now,  and  there  has  come  to  hand 
a  very  interesting-  booklet  from  Michell 
Bearings  Ltd.,  3,  Central  Buildings, 
London,  S.W.I.  A  large  portion  of  this 
booklet  deals  with  lubrication,  which  isi 
natirral,  as  the  Michell  block  is  designed, 
toi  ensure  a  perfect  film  lubrication.  The 
construction  of  the  Michell  bearing  is  ex- 
plaiired  in  ver"y  full  detail  with  the  aid 
of  many  line  drawings.  Altogether,  this 
is  a  most  irrteresting  publication,  and  we 
feel  sTue  it  will  interest  many  of  our 
readers. 


Oils. — Thei  recent  articles  in  this 
journal  on  graphited  oils  and  greases  were 
of  great  interest  to  marry  reader's,  and  we 
would  recommend  those  interested  to'  send 
to  Messrs.  E.  G.  Acbeson  Ltd..  40.  Wood 
Street,  London,  S.W. ,  for  their  latest! 
price  lists  of  the  aiitnmohilf  and  factory 
grades.  The  lists  include  oils  suitable  for 
bearings,  internal-combustion  engines, 
gearing,  etc. 
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THE  LATE  SIR  G.  CARTER. 

AN  APPRECIATION. 
By  Walter  M.  Citrine, 

Ex-8cci'otai'y,  Fed.  of  Engineers  and  Shiijbiiildiiig 
Tiades  (iMersey  District). 

It  w'tiS'  Avitli  a  .seuse  of  almost  personal 
loss  we  read  of  the  iiiitimely  deatli  of  Sir 
(xeorge  Carter,  managing  director  of 
Messrs.  Cammell,  Laird  &  Co.  Ltd.,  ship- 
building tmd  engineering  works,  Birkeji- 
head.  It  is  true  he  had  long  been  in  a 
grieivoris  state  of  ill-liealtlr,  but  the  news  of 
his  demise  came  as  a  shock  to  those  who 
had  known  him.  For  a  number  of  years 
the  wiiter'  was  brought  into  intimate 
personal  contact  with  him,  and  had  special 
opportunities  for  observing  thoise  charac- 
teristics which  distinguished  the  great 
shipbuilder.  A  ^  powerfully-built  man, 
square  of  jnw,  he  couA^eyed  an  immediate 
impression  of  strength.  As  a  prominent 
trades  union  official  once  remarked,  he 
looked  as  though  he  would  just  as  soon 
engage  in  a  rough-and-tumble  scrap  with 
a  man,  as  settle  a  difference  any  other 
way.  On  many  occasions  we  hiwe  had  to 
challenge  his  opirrion  in  most  unam- 
biguoirs  and  emphatic  language,  but  found 
that  with  all  his  firmiress  he  was  courteous 
and  considerate  to  a  degree.  He  radiated 
frankness  and  sincerity,  and  detested 
finesse. 

His  advent  to  the  Birkeirhead  shipyard 
came  at  a  very  critical  period  in  the 
history  of  the  company,  and  coming  into 
a  trade,  union  stionghold,  he  had  all  hi.-i 
work  cut  out  to  ]ireserve  peace.  He 
lecognised  from  the  first  what  too  few 
understood,  namely,  the  importance'  of 
implanting  confidence  in  the  minds  of  hisi 
men.  He  emphasised  that  he  was 
always  accessible  to  them,  and  that 
they  had  the  right  to  appeal  to  him  to 
redress  any  injustice  experienced  at  the 
hands  of  a  subordinate  official.  It  is  a 
remarkable  testimonial  to  him  that  even 
the  most  militant  shojj  stewards  would 
always  willingly  agree  they  could  rely 
upon  him  for  a  "  straight  deal."  He 
succeeded  in  implanting  a  sense  ol  fair- 
ness in  the  minds  even  of  those  who 
regard  the  "  caiiitalist  ""  class  as  the 
hereditaTy  enemies  ui  labour,  and  his 
ser-vices  have  rejjeatedly  been  called 
upon  as  an  arbitrator  to  settle  wages  and 
other  questions.  Xot  that  he  ever  relaxed 
his  vigilance  in  endeavouring'  to  secure  the 
best  results  for  his  firm,  whether  in  a 
contest  with  a  trade  union  or  other- 
wise, and  on  occasion  he  was  as  dom 
and  uncompromising  an  ()pi)onent  as 
anyone.  It  is  a  mysteiy  how  he  managed 
to  get  throug'h  the  volume  of  work  he 
accomplished,  in  view  of  the  many  inroads 
into  his  time  made  by  de]jutations  of 
workmen.  He  was  a.  keen  student  of 
luiman  nature,  and  knew  fully  well  hoM 
to  get  the  best  out  of  men.  ^lany  a  tinre 
we  have  seen  hij)i  sitting  oii  the  end  of  a 
table  in  his  office  chaffing  with  perfect 
freedom  to-  a  squad  of  grimy  workmen, 
wliile  a  few  minutes  afterwaids  he  would 
be  immersed  with  one  of  his  manageis  in 
some  highly  technical  question  of  shij) 
ctonstruction.  He  was  possessed  of  a 
remarkable  jjOAver  of  concentration,  and 
liad  the  raire  faculty  of  rapidly  eliminating 
the  essentials  of  a  subject  fiom  the  unini- 
])oHant  mattea's.  In  presenting  a  case  he 
wasi  a  clear  and  convincing  speaker. 


Practically  riglit  throughout  the  war  he 
held  the  presidency  of  the  Shipbuilding 
i*]mployers'  Federation,  and  there  is  little 
doubt  the  strain  of  his  multifarious 
activities  undermined  his  constitution. 
By  his  death  there  is  removed  from  thei 
ranks  of  shipbuilders  a  i>ersonality  wliich 
can  ill  be  spared  at  this  critical  period  in 
ilie  history  of  the  shipbuilding  industry. 


TRAIN  CONTROL. 
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development  of  piessure  in  the  brake 
c}-lmders,  and  toss  of  power  due  to  "false 
piston  travel,"  or  the  movement  of  the 
piston  in  the  brake  cylinder  before  it  does 
us  etui  work. 

"With  regard  to  the  third  important 
factor,  VIZ.,  the  efficiency  of  the  brake 
rigging,  it  is  one  which  has  perliaps  been 
less  regarded  in  the  past  tiian  any  other. 
The  principal  factors  which  conduce  to 
increase  the  ineffective  movement  in  the 
brake  rigging  are  :  The  manner  in  which 
the  brake  shoes  are  hung  in  relation  to  the 
wheels,  the  wear  of  the  pms  and  the  spring 
of  rigging  due  to  weak  design,  and  the 
movement  of  the  frame  of  the  vehicle  on 
its  springs.  This  travel  is  multiplied  at 
the  brake  cylinder  piston  in  proportion  to 
the  leverage  adopted.  It  is  important 
therefore  tnat  the  leverage  be  kept  within 
the  lowest  i>ossible  limits,  and  it  is  recom- 
mended that  the  Continental  practice  of  a 
ratio  of  8:1  be  not  exceeded.  It  is  also 
essential  to  good  braking  to  so  proportion 
the  brake  levers  that  the  ixressure 
ileveloped  in  the  brake  cylinders  shall  be 
equally  distributed  to  all  tbe  brake  shoes 
of  the  vehicle,  otherwise  the  effort  of 
retardation  will  be  concentrated  on  one 
pair  of  wheels,  causing  them  eventually  to 
-kid,  whilst  the  others  are  free  to  revolve. 


MOTION  PICTURES  OF  A 
STOKER  FURNACE. 

iConl mued  from  page  8.) 
fire  to  800  i>er  cent  of  rating  in  six  minutes 
is  less  monotonous  than  normal  o])erati()n 
and  shows  quite  clearly  what  happens  in 
breaking  up  a  fire  bed  that  has  lieen  stand- 
ing overnight.  The  dumping  shows  what 
happens  if  stokers  of  this  type  are  dum])ed 
with  a  heavy  fuel  bed. 

The  most  interesting  features,  and  cer- 
tainly the  most  dramatic,  are  those  taken 
at  intervals  and  speeded  up  like  the  well- 
known  jjictures  of  a  growing  plant,  though 
of  course  no  such  great  magnification  of 
speed  was  used.  Some  of  the  jiictures 
were  taken  at  intervals  of  six  and  eight 
seconds.  These  sliow  some  appreciable 
change  in  the  fire  and,  when  speeded  up  to 
normal  reproduction  rate  of  sixteen  per 
s(  ;'(;nd,  theie  is  an  action  worth  watching. 
Particular  attention  will  be  called  to  some 
of  these  highly  speeded-up  pictures  where 
the  fuel  bed  appears  to  be  '"  shimmying  " 
on  its  way  instead  of  "  inching  "  along  a! 
a  scarcely  iierceptible  rate.  The  disintegra- 
tion and  melting  away  of  the  fuel  is 
clearly  shown,  as  is  also  the  gradual  segie- 
gation  of  the  non-combustible  matter  in 
the  form  of  clinkers  on  the  surface.  \\  is 
io  be  regretted  that  there  apears  to  be  no 
way  of  getting  a  cross-section  of  the  fiie. 
although  Ave  lioi)c  to  find  a  Avay  of  making 
some  additional  (>l)servn1ions  below  tli(> 
surface. 


A  GREAT  EXHIBITION. 

With  reports  current  on  all  sides  of  improving 
trade  conditions,  the  greatest  interest  is  being  taken 
in  the  fortlicoming  British  Industries  Fair,  the 
eighth  of  an  unbroken  series,  which  will  be  held 
from  February  27  to  March  10  next. 

A  quarter  of  a  million  invitations  to  buyers  in 
tlie  United  Kingdom  are  being  issued  during  the 
next  few  days  by  the  Department  of  Oversess 
Trade,  and  nearly  50,000  have  already  been  sent 
to  buyetrs  overseas.  The  fair  has  also  received  con- 
siderable publicity  overseas,  and  already  a  consider- 
able numlier  of  overseas  buyers  have  -nTitten 
expressing  their  interest  and  intimating  their  inten- 
tion to  attend. 

In  many  of  these  replies  overseas  buyers  havi> 
raised  questions  of  interest  to  themselves  and 
British  manufacturers,  and  as  a  result  orders  for 
British  firms  have  already  been  secured.  A  point 
of  interest  about  the  fair  is  that  it  is  entirely  self 
supporting,  all  costs  of  construction,  maintenance, 
puijiicity  and  so  on  being  borne  by  exnibitors. 

Witli  the  exceptions  of  textiles,   the  fair  will 
represent  m  its   two    sections    piactically  ever\ 
iSntisli  industry.    It  is  open  to  Juoniinions'  maun 
taciurers  to  exnibit,   but  midalemen  ao  not  pai 
t  icipate. 

llie  tact  that  all  the  exhibitors  are  actual  mann 
facLurers  is  of  great  vaiue  to  buyers,  especiaU 
those  irom  overseas,  since  it  elinanaits  tne  con 
fusion  and  wasL-e  of  time  which  is  apt  to  arise 
when  the  same  gods  are  siiown  at  dihtrent  prices 
and  in  difterent  pans  of  the  fair.  Other  aavantages 
for  overseas  buyers  include  the  tree  use  of  a  specml 
club  equipped  with  reamng  and  writing  rooms,  ami 
the  flee  services  of  inie^preters. 

Preparations  at  Casile  iJromwich  Aerodroini. 
where  the  iSirmingham  section  will  be  housed,  and 
at  tiie  Xvhite  City,  London,  are  now  well  advanced, 
and  at  botii  these  big  buildings  the  actual  exhibits 
of  many  firms  iiave  already  arrived. 

Some  idea  of  the  size  ot  the  tair  can  be  obtained 
from  the  tact  that  at  the  White  (Jity  alone  200  tons 
of  timber  and  16  tons  of  nails  have  oeen  used  m  thr 
construction  ot  the  exhibitors'  stands,  which  cover 
200,000  square  feet  of  actual  exhibiting  space,  ihe.^o 
stands,  which  are  being  painted  to  suit  the  needs 
of  individual  exhibitors,  iiave  absorbed  20  tons  cf 
paints  and  distempers.  Over  10,000  asbestos  panels, 
each  weighing  ^  cwt.,  have  also  been  used.  The 
total  area  of  the  stand  walls  amounts  to  250,000 
square  feet,  the  frontage  of  stands  alone  being 
miles  in  length.  When  the  stands  at  Birmmgnaiu 
are  added  the  total  distance  which  a  \isitor  will 
have  to  walk  to  inspect  the  whole  fair  will  be  well 
over  five  miles. 

To  protect  the  exhibits  each  stand  has  :i  muslin 
ceiling,  no  less  than  12  miles  of  muslin  having  been 
used  for  this  purpose.  The  counters  which  form 
so  prominent  a  teature  of  the  stands  involve  the 
use  of  nearly  46  miles  of  cloth  as  covering,  while 
floor  coverings  amount  to  22,500  square  yards.  In 
order  to  ensure  adequate  light  for  the  whole  of 
these  vast  preparations,  13  miles  of  ordinary  electric 
cable  and  12  inile.s  of  flexible  cable  have  been 
installed.  Thiough  this  25  miles  of  wire  will  be 
conveyed,  the  current  to  light  8,000  lamps,  each 
complete  with  shades  and  fittings. 
•  These  light.s  avc  controlled  through  no  fewer  than 
111  fuse  boards,  and  six  miles  of  straining  wire 
have  been  used  to  support  this  vast  mass  of  eler- 
irical  material. 

In  a  few  days  the  exhibitors  themselves  will  be 
busy  making  the  final  preijarations  for  the  rush  of 
liuyers,  which  will  begin  on  February  27  next. 


iMEciiANicAL  MEssKxiJf.R  .Systeii. — A  mechanical 
niessenger  is  a  feature  of  the  communication  system 
at  the  new  Bank  of  Italy  head  office  building,  Saii 
Francisco.  The  system  is  known  as  the  Bell 
.Mouth  Power  Control"  type  with  27  stations  or 
independent  lines  reaching  27  points  in  the  buUd- 
ing.  The  Central  Station  will  be  on  the  Mezzanine, 
with  connections  terminating  in  each  department 
at  the  bank.  ]\Iore  than  a  mile  of  tubing  has  been 
used  in  completing  this  installation,  wliicli  involves 
.some  500  curves  or  turns.  Each  station  is  equipped 
with  five  carriers,  capable  of  moving  at  (he  rate 
ii{  50  feet  jier  second.  jMessages  from  any  iwint  in 
'.he  bank  can  reach  the  central  desk  within  five 
(seconds.  Power  is  provided  by  a  turbo-compressor, 
with  a  capacity  of  2,000  cubic  feet  of  air  per 
minute. 
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CHUCKS. 

'  171,993. — J.  ScHWAHLEN,  3,  iSonneustrasse,  Soliii 
gen,  Germany. — November  11,  1921. — A  bevel  clos- 
ing  chuck    for   inserting   boiler    stay    bolts,  etc.. 

'  comprises  a  hollow  squared  shank  «  slotted  at  /' 
and  having  a  screwed  liead  b  engaging  the  jaw 

I  actuating  nut  c.    A  spring-pressed  stirrup  7  passes 


'  through  recesses  in  a  collar  2^  secured  to  the 
screwed  head  and  engages  ratchet  teeth  on  the  nut 

'  so  that  the  rotation  of  the  shank  may  be  reversed 
without  opening  the  chuck.     To  open  the  chuck 

f  the  stirrup  is  lifted  clear  of  the  teeth  by  rotating 

.  a  ring  0  located  beneath  the  stirrup  and  having 

'  heUcal  cam-surfaces  /. 

i  CIRCULATING  LIQUIDS  IN  INTERNAL- 
|j  ..  COMBUSTION  ENGINES. 

I  ■172,071.— H.  A.  Abbott,  Wilmot  House,  Erding- 
i'  ton,  I5irmingliam. — August  16,  1920. — In  apparatus 
;  as  described  in  the  parent  Specification,  the  con 
i  iiection  5  to  high  pressure  or  atmosphere  is  valve 
!  less,  and  the  low-pressure  or  suction  valve  7  is 
I  carried  by  an  inverted  cup  8  which  is  lifted  by  the 
'  rising  liquid.  A  float  sliding  on  the  sleeve  15 
J  carried  by  the  cup  8  balances  more  or  less  the 
ji  valve  and  cup  when  it  rests  on  the  flange  14  on  the 


sleeve  15.  The  float  carries  a  flange  12  which,  in 
I- the  lowest  position  of  the  float,  enters  and  nearly 
;  closes  the  liquid  outlet  13  so  that  the  pressure  on 
I  the  upper  side  of  the  flange  opens  the  valve  7.  A 
i' suction  chamber  (i  is  arranged  above  the.  valve  7 
I  to  hold  any  liquid  that  escapes  past  the  valve  and 
I  prevent  it  from  entering  the  low-pressure  pipe  16. 
j  For  circulating  the  cooling  water  of  the  engine,  the 
I  pipe  16  is  connected  to  the  top  of  the  radiator 
I  and  by  a  valved  pipe  to  the  induction  pipe,  the  pipe 
I  ■■)  being  open  to  atmosphere. 

; 

I  TURBINES,  ETC. 

I  172^94.— Sm  C.  A.  Parsons  and  A.  Q.  Cahne- 
[oiE,  Heaton  Works,  Newcastle-upon-Tyne. — August 


26,  1920. — A  compact  steam-turbine  plant  is 
.)l)tained  by  carrying  the  greater  number  of 
the  rows  of  blades  on  the  high-speed 
shaft,  the  final  rows  of  blades,  in  which  a 
further  small  expansion  of  the  steam  takes 
place,  licing  carried  li>'  :i  low-speed  secondary  shaft, 
electrically  ur  mecliaiiically  coupled  to  work  in 
parallel  with  the  main  shaft.  Tims,  the  main  tur- 
bine portion  1,  Fig.  2,  having  an  horizontal  shaft 
drives  directly  an  alternator  at  the  highest  possible 


■speed,  and  e.xliausts  through  a  pipe  2  into  a  tur- 
bine section  3,  which  is  of  relatively  small  power 
and  has  its  shaft  4  vertical,  or  approximately  so. 
the  shaft  4  driving  an  alternator  7  coupled  in 
parallel  with  the  main  alternator.  The  steam  from 
liie  final  stage  passes  directly  to  the  condenser 
5.  The  bearing  10  for  the  shaft  4  may  be  arranged 
as  shown,  or  the  shaft  4  may  pass  through  the 
liottom  of  the  condenser  5.    The  secondary  shaft 


4  may  be  horizontal  and  placed  under  the  main 
shaft,  the  pipe  2  being  kept  as  short  as  possible. 
Fig.  4  illustrates  a  construction  wherein  bevel-gear- 
ing 14,  15  is  used  to  transmit  power  from  the  shaft 
4  to  the  main  sliaft  13,  and  a  steam  admission  chest 
16  of  volute  form  is  employed  for  the  secondary 
portion  of  the  turbine.  In  cases  in  which  the 
shaft  4  is  vertical  or  inclined,  the  stator  of  the 
secondary  portion  may  be  divided  circumferentially 
into  several  parts,  each  of  whieh  can  be  readily 
withdrawn,  being  supported  during  withdrawal  on 
shelves  or  .ilide-rails. 


FURNACES. 

172.045.— D.  Ferguson,  75,  Bolton  Drive,  Mount 
Florida,  Glasgow. — June  7,  1920. — A  safety-link  for 
use  with  the  driving-gear  of  underfeed  stokers  and 
of  the  kind  comprising  two  parts  hinged  together 
and  secured  by  a  safety-pin  which  is  adapted  to  be 
sheared  under  excessive  load  comprises  members  a, 
b.  Fig.  1,  hinged  at  c  and  secured  by  a  safety-pin 


d,  which  passes  through  holes  in  the  overlapping 
poi'tions  of  the  link,  and  provided  with  a  projection 
B.  The  link  is  pivoted  at  g,  Figs.  3  and  4,  to  the 
driving-member  f,  f\  and  the  projection  e  engages 
with  a  projection  h  in  the  driven  jnember  j  con- 
nected to  the  worm  gearing  arranged  in  the  cast- 
ing h  and  connected  to  the  stoker. 


INTERNAL-COMBUSTION  ENGINES. 

172.054. — J.  White,  Boulton  Road,  llandsworth, 
Birmingham,  and  A.  W.  Wall,  The  Laurels,  Lyn- 
don End,  Sheldon,  near  Birmingham. — July  23, 
1920.— An  engine  with  terminal  exhaust  ports  h 
controlled  by  a  sleeve  valve  /'  is  cooled  by  a  current 
of  air  which  enters  the  jacket   k  at  i  and  after 


impinging  on  the  ribbed  sparking  plug  0  descends 
llirough  the  space  I  and  escapes  through  the  ports 
//  in  the  jacket ;  both  the  spaces  k  and  I  arc  divided 
l)v  vertical  radial  ribs.  Another  current  of  air 
enters  the  base  of  the  crank-chamber  jacket  r  and 
passes  upwards  through  the  jacket  <s  around  the 
sleeve  valve.  The  sleeve  valve  has  radiating  ribs 
Li  between  the  exhaust  ports. 
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ARTICLES  FOR  SALE. 

pSOiflOlf^  worth     of     GOVE  {NMENT  -  SURPEIJS 
3j    tools,  etc.  iucluHing  250  tons  of  Bright  Mild 
Steel  Nuts  and  Bolts,   g  iu.  to  ^  in  dia  ,  1  in.  to  6  in. 
long,  at  half  to  day's  makers'  price^'.  Write  for  list  to  day 
W.  J.  Wood,  Tithebarn  Street,  Preston,  Larcashire. 

MACHINE  TOOL  DESIGNS,  WORKING  DRAW- 
INGS, TRACINGS,  to  client's  .specifications  or 
rough  .sketches.  Low  rates.  Free  Estimale.s. — Edward 
WoBTHlNGTON,  141,  Deane  Roarl,  Bolton. 

ON  SALE.— VERTICAL  STEAM  ENGINE  by  Butter- 
worth,  Albert  Street,  Manchester,  in.  cylinder 
boi'p,  10  in  stroke  ;  iu  excnllent  working  order. — 
John  Heywood  Limitkd,  121,  Deansgate,  Manchester. 

ON  SALE.— LINE  SHAFTING,  Sin.  diameter, 
with  Coupl  ngs  ;  one  pair  Mitre  wheels  and  b  acket 
fitted  to  column,  eight  brackets  and  bearings  to  fit 
columns.  May  be  had  che  .p. — John  Heywood  Iimited, 
121,  Deansgate.  Manchester. 

SHAFTING — With  bearings,  etc.— one  "all  bracket 
and  bevel  wheel;  also  2  in.  COUNTERSHAFTS, 
about  eight  feet  long,  with  hang  is.  cone  and  plnin 
pulleys,  etc  — John  Heywood  Limited.  121,  Deansgate, 
Manchestt-r. 

r  HUCKS.  Hack  Sawing  Machines,  Vices,  Pillar  and 
'  Bench  Drills,  Small  Tools  Files,  Hack  Saw  Blades, 
Drills,  Milling  Cutters,  etc.  ;  al.-oSe  cond-hand  Lathes, 
Drilling  Machines,  Chucks,  Headstocks.  Faceplates, 
Pulleys,  Shafting,  Change  Wheels,  etc. — W.  BRhALBY 
&  Co.  Ltd.,  Russell  Street,  Sheffield. 

PATENT  AGENTS. 

INVENTORS  ADVISED  FREE.  Wiite  for  Free  Hand- 
1  book. —  B.  T.  King,  Uireclor  King'.s  Patent  Agency 
Ltd.,  Reg  Patent  Agent,  146a,  Queen  Victoria  Street 
London,  E.C.    35  years'  reference. 

SITUATIONS  WANTED. 

WELL-KNOWN  &  EXPERIENCED  ELECTRICAL 
and  MECHANICAL  ENGINEER,  with  practical 
and  theoretical  training  in  the  manufacture  of  Steam 
Tu -biues,  Tui  b  ( -Alt  ( 1 )  a1o)  s.  Generatoi-s  and  Motors 
with  sound  connection, particularly  iuYi^rkshire, DESIRES 
CHIEF  POSITION  AS  POWER  EXPERT  with  fimi 
of  lepu'e  manufacturing  Steam  Turbines  a' d  complete 
equipment,  as  applied  to  '  he  Coal,  Iron  and  Textile  Indus- 
tries, (lood  suljstantial  Vmsiuess  practically  as.sured. 
Full  particulars  will  be  given  in  confidence. — Write  Box 
100.  Enyineering    World,  121,  Deansgate,  Manchester. 
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Telephone : 
Fishponds  I  16. 


TeUgrrams: 
Sweet,  hishpond^, 
Bristol." 


STEEL  ROOF  PRINCIPALS, 

20  to  60  feet  span. 

Prompt  Dtliveries  ftoiii  Stock  Materials. 
Designs  and  Prices  on  application  to 

Also  makersof  Wire  Rope     |.  SWttT  &  CO.  LTP.- 

Suspension  bndgee,    teel  • 
Buildings,  ^t  air  cases, 
::    ::    Doors,  &c.  :. 


FISHPONDS,  BRISTOL. 


ENGINEERS'  PATTERNS. 

GEAR  CUTTING. 
PORTABLE  BORING  GEAR 

for  Cylinders,  Pumps,  Steam  Wagons. 

The    LANCASHIRE   TOOL  CO., 
78,  St.  John's  Road,  BOOTLE,  Liverpool. 

77f  BOOILE  i-in7,:. 


FOSTER,  LINCOLN, 

for 

STEAM  WAGONS. 


FILES— CIRCULAR  SAWS  FOR  MHl  AL. 

Grindstones— File  Handles  &  Hammer  Shafts. 
Belt  Fasteners  &  Belt  Paste— Hacksaw  Blades. 

GENERAL  GRINDING,  FILE  RECUTTING, 
VICE  S  SAW  REPAIRS  A  SPECIALITY. 

APPLETON  &  DELVES  LTD., 

R'^Mdtlf^'  MANCHESTER. 


ToolHqlders  CEnxRE  Drills  MACHitiETooLs 


tioT 
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Apply  "Engineering  World,*' 

20  -22,  St.  Bride  Street,  LONDON,  E.C.^ 


The  Most  Perfect 

Graphited  Lubricant 

MADE. 

A  trial  always  proves 
Its  excellence. 


E.  G.  ACHESON,  Ltd. 

(Dept.  M.C.) 
Head  Office  : 

40,  WOOD  ST.,  LONDON,  S.W.I. 
Works:  PLYMOUTH. 


TRADE  MAKK 


W.    H.  HARLING'S 

QUICK-SET  Drawing  Pen 


(Prov.  Patent). 


All  entirely  new  device  (or  opening  a 
jointed  pen  for  cleaning  without 
  disturbing  the  adjustment   


Ev,ery  Mechanical  Draughtsman 
should  use  it. 

I llnstrated description  sent  on  request. 


AV'HHMiLirSG. 

ESTB  1851. 


W.  H.  HARLING,  Mathematical  Instrument  Manufacturer, 

117,    MOORGATE,    LONDON,  E.C.2. 


HAWKINS' 

Imperishable  Iron  Cement. 

GUARANTEED   TO  SATISFY. 

W.  T.  HAWKINS  &  CO., 

Chapel  Hill,  HUDDERSFIELD. 


G.  A.  HARVEY  &  Co.  (London)  Ld. 

PERFORATED  METALS 

and  WOVEN  WIRE. 
GREENWICH  METAL  WORKS 

WOOLWICH  ROAD.  LONDON,  S.E.7. 


WELDED  STEEL  TANKS 

Circular  or  Rectangular. 
DEMOLITION  OF  STEEL  STRUCTURES,  ETC. 

Welding  Repairs  of  every  description 
expeditiously  executed  in  all  metals. 
Large  stocks  of  Shafting,  Hangers  and 
Pulleys.    ::  ::   Particulars  on  application. 

RILEY  &  MOORE, 

Engineers,  Millwrights,  and  Welding  Specialists, 

HEYWOOD,  LANCS. 
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::    ::    Trade  Shows.    ::  :: 


*  OiK  opinion  ill  repaid  1o  cxli ibitious  is  veiy  dt-fiiiile.  (jieal  hi'^  shows, 
I  osteiisilily  (lesii>iuMl  lo  calcli  t  lu'  public  eye  and  induce  allendances  of  many 
I  lliousaiids,  aie,  we  believe,  of  iidle  oi-  no  value  to  tlie  nuinufactuier.  Bolstered 
I  u])  all  sorts  of  side  shows,  poj)ulai-  bands  and  catch-penny  exhibits,  the  n'al 
buyer  stays  away  oi\  if  lie  docs  attend,  looks  upon  it  as  a  holiday,  and  keej)s 
ott'  business. 

But  the  specialised  trade  show  is  of  inini 'use  value  lo  both  nianufact  iirer  and 
'  jiier(diant.     Confined  to  those  who  are  jxitential  buyers,  there  is  <>enerally  an  air 
I  ,of    real    business    pivseiit    \\ilhoii<    any    d  ist  lact  i  n;^    noise    or    attraction.  ()ui' 
exjx'iieiice  of  such  exhibitions  is  that,  if  propierly  handled,  buyers  fioni  all  ovei  the 
world  will  arrange  to  aftend. 

.\l  the  present  time  an  atlracti\e  traile  show  may  ludj)  to  impiove,  if  iml 
wholly  revive,  trade.  At  Jiirminfi'ham  1  he  eif>hlh  liritish  Industries  Faii  will  o])eii 
on  Monday  next.  These  shows  aie  becoiiiinj^  increasini;ly  iinpoitaiit,  and  otfer 
the  eugiueer  a  uin(|Ue  opportunity  of  displaying  his  products  lo  a  liig  congregal  ion 
.  of  buyers.  \\  e  have  heard  it  argued  that  the  present  is  not  an  ausjjicious  lime 
Jo  hold  such  an  exhibition.  (  hir  conU'iilioii  is  lhat  it  is  just  such  a  lime  as  this 
that  mauutaclureis  want  to  display  theii-  latest  piodud  ions.  1 1  i>  no  use  slopping,' 
advertising  in  the  bad  times,  and  it  has  been  amply  proved  llial  I  lie  niosl 
advertised  goods  tide  over  periods  of  deprcs  jon  belter  than  (hose  that  arc  no! 
lldvert  ised . 

!■       As  we  staled  at   llic  ojicning  of  lliis  ai  jide.   we  cordially  ap|)ro\c  all  nikIi 
iratle  shows  lhat   arc  jiarticular  to  any  tradt    without  outside  as>istancc.  and  we 
^.'firmly  believe  that  at  any  time  they  are  worlh  holding. 


FIFTY  YEARS. 


'hk   Institution  of   Electrical  I'^ngiiieers 
uuuuemorated  the  fiftielli  anniversary  ot 
s  formation  this  week.  -  it  was  originally 
;ialled  the  Society  of  Telegraph  lougiueers. 
i 'lect licit >  lias  lieconie  lo  such  an  extent 
;lif'    liandniaid    of    industry    lhal     it  is 
itlicull  to  iealis(>  lhal  il  is  si  ill  less  than 
(reutury  ago  (hat  Mii  hael  haiaday  began 
|is  experiments  on   inagnetism  and  ilis- 
^overed  the  induction  of  electrii'  (■uricn(>. 
ust  as  ill    uiechaiiical   eugiueering  (he 
!uk  motion  id'  Sfepheusuii  has  persisted  to 
jhis  day,  su,  us  Dr.  I'leiiiiug  pointed  oul 
ihe    other  ■  du>  ,    (he    modern  niagneln 
['4'iutiun   is  sim])l\    an   improved   tonn  ot 
l/'araday's  exi)enincnl     of    obtaining  an 
lectrie  spark  from  a  magnet  and  coil  ot 
ire.-     Faraday's  laws  still  obtain,  and 

1 
I 
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llie  principles  discovered  by  the  j)i()neeis 
hah  *{i  century  and  nime  ago  have  been 
aj)j)ljed  to  all  subse(|uenl  developments 
and  discoveries. 

Few  (if  the  (u-iginal  iiieinbcrs  ol  Ihe 
inslilution  could  have  foreseen  its  wonder- 
ful history,  although  it  is  recordcul  lhat  a 
speaker  predicted  at  the  first  meeting'  thai 
i(  would  develop  in(o  an  idectrical  society 
ladier  than  remain  as  piiielv  a  societv  i>\ 
Iclcgraphy.  ■  'I'elegraphv  came  fiist,  but 
(clcplnuiy  was  discovered  sdon  after,  and 
then  in  ra[)iil  succession  we  g'ot  electric 
ligliling  and  electric  traction.  \\'here  the 
development  will  end  uo  one  can  tell. 
There  are  those  who  assert  that  electiical 
power  wiU  ultimately  sujjplant  mechaui- 
'iil  jiower  ultog'ether,  but  the  engineer 
lecoguises  that  llu'  day  ot  (he  steam 
engine  is  not  o\er.  and  that  (he  progress 
o|  (dcctrical  and  mechanical  engineering 
will  proceed  sonielimes  on  paialhd  lines, 
soim  linies  jointly. 
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are  at  121,  Dcansgatc,  Manchester,  to  u-hich 
address  alt  business  letters  shotdd  be  sent. 

The  Editor  cannot  undertake  to  return  un- 
aolivited  Manuscri2}is  uhich  are  not  accompanied 
by  a  stamped  addressed  envelope.  The  receipt  of 
a  proof  does  not  imply  the  acceptance  of  an 
article. 


It  was  in  1880  that  the  Society  of  Tele- 
grajih  Engineers  added  the  words  "and 
i'llectricians,"  and  three  years  later  it 
became  the  riistitution  of  Electrical 
I'lngiueei  s.  ](  has  exercised  a  greal 
influence  Ibroughout  it>  history,  ami 
among-  its  presidents  it  i-an  number  many 
of  (he  greatest  names  in  elei-lrical  rosea icli. 
Many  oj  Ihe  anicnilie--  ot  modern  life  aic 
iio--|l)ly  Diilx  by  eh^cl  ricit  \ ,  and  the  nation 
owes  a  grea(  deb(  to  the  institution  for  its 
progressive  policy  and  its  regulations 
\\  hich  have  made  eiec(ri(-i(y  sate. 

Jf  is  not  safe  to  hazard  a  guess  as  to  the 
uses  of  .electrical  power  even  a  few  years 
hence:  it  seems  but  yesterday  since  the 
fiist  ele.ctiic  traiucar  system,  for  instance, 
"its  inaugurated.  In  ISTl  the  meniber- 
slii])  of  the  society  w  as  just  over  a  hundred, 
and  now  it  exceeds  lO.OIMI,  and  tlio  number 
is  growing  rajiidlx  .  W'oiidei  ful  as  has,  its 
jnisl  "iD  years'  history  been,  (he  next  i^O 
.yeai  s  will  be  more  wonr'    '"ul  si  ill. 
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AMERICA'S   FUTURE  OIL 
RESOURCES. 

.Altiiocgji  it  is  estimated  that  ai  tlie 
present  rate  of  jHoduction  the  oilHehls  of 
t-Jie  United  States  -would  be  exhausted  in 
about  20  years,  these  figures  do  not  indi- 
cate that  the  country's  petroleum  resources 
yviW  come  to  an  end  within  that  period, 
accoiding-  to  the  National  Bank  of 
Commerce  in  New  York.  The  country's 
\rells  are  likely  to  show  long-  periods  of 
declining  productivity  before  their  final 
depletion,  and  the  nation's  huge  deposits 
of  oil  shale  offer  enormorrs  supplies  as 
soon  as  it  becomes  economical  to  iise  them. 

"  If  an  annual  rate  of  production  of 
450,000,000  ])arrels,  a  figure  nearly 
reached  in  1920  and  probably  exceeded  in 
1921,  were  to  be  maintained  in  the  United 
States  until  the  wells  were  exhausted,  the 
known  supply  would  run  out  in  about  20 
years,"  Commerce  Monthly  sajj-s.  "  These 
oilfields,  however,  are  likely  to  show  long- 
periods  of  declining  productivity  before 
they  are  completely  exhausted.  It  is 
impossible  to  estimate  when  the  United 
States  will  have  used  up  its  petroleum 
resources,  but  a  period  of  constantly 
decreasing  production,  with  occasional 
increases  as  new  ^  ells  are  .opened  up  and 
new  methods  of  recovery  are  instituted, 
may  be  expected  to  begin  within  the  next 
few  years. 

"  To  meet  the  emergency  of  a  declining- 
output  of  petroleum  the  United  States  has 
in  reserve  huge  dejjosits  of  oil  shale  from 
which  great  ((uauiitics  of  petroleum  pro- 
ducts may  l)e  obtained  when  it  beconjes 
econojuical  to  produce  them.  Enormous 
amoimts  of  oil  shale  rich  in  oil  are  found 
in  North-western  Coloiado,  North-eastern 
Utah,  Soiith-Avestern  AVyoming,  and  in 
Northern  Nevada.  Deposits  ol  more 
'limited  extent  and  generally  less  rich  are 
located  in  Pennsylvania,  Indiana, 
Kentucky,  Texas,  AYisconsin,  Michigan, 
West  Virginia  and  elsewhere.  Thougli 
tlie  oil  shale  indir'^tiy  is  of  long  standing 
in  other  ,  parts  of  the  world,  notably 
Scotland,  France  and  Australia,  it  has  not 
vet  passed  the  expeiiujental  stage  in  the 
tJnited  States. 

"  The  Ignited  States  has  long  been  jne- 
eminent  in  the  petroleum  industry,  but  it 
occupies  the  unenviable  position  of  ex- 
hausting its  resources  much  more  rapidly 
than  the  rest  of  the  Avoild.  tStarting  with  a 
sujjply  estimated  at  14  billion  ban-els  it 
lias  used  up  some  five  billion,  leaving  (inly 
about  nine  billion  barrels,  or  64  per  cent  ot 
its  original  resources,  still  available.  On 
the  other  hand,  the  world  outside  the 
United  States  is  thought  .to  have  5fi 
billion  barrels,  oi-  over  90  per  cent  of. its 
original  supply  of  approximately  00 
billion  barrels.  As  the  United  States 
regularly  produces  thi-ee-fifths  or  more  of 
the  world's  annual  output,  each  year  finds 
this  country  in  a  relatively  worse  position. 

"  While  the  using  up  of  natural 
reso\irces  is  deplorable,  still  the  material 
g'ains  resulting  from  their  exploitation 
should  not  be  overlooked,  for  in  a  large 
measure  the'  gradual  exhaustion  of 
American  peiroleiim  has  been  oft'set  by  the 
advances  of  American  industries  thus 
made  possible. 

"  It  is  significant  of  the  ])i'culiar  con- 
ditions prevailing  in  the  production  of 


petroleujn  that  despite  prevailing'  business 
depression,  accompanied  by  a  fall  in 
l)etroleum  prices,  the  output  in  the  first 
eleven  months  of  1921  showed  an  increase 
of  6  per  cent  over  a  like  period  in  1920. 
The  gain  was  shared  by  all  but  the  Ulinoi.s 
field,  whose  production  has  regularly  been 
falling  off  in  re(-ent  years." 


INDIAN  RAILWAYS. 


Thehe  will  be  a  big  demand  foi-  railway 
materials  in  India  during  the  next  few 
years,  and  British  firms  will  probably 
have  to  face  severe  competition  in  this 
market,  although  we  ought  to  sfMure  a 
fair  proportion  of  the  cojitracts. 

The  Kailwa}-  Finance  Committee  have 
recommended  a  caiiital  expenditure  pro- 
gramme of  150  ciores  for  the  next  five 
years  at  the  rate  of  30  crores  a  year  on 
the  basis  of  the  Railway  Board's  estimate 
of  minimum  requiienaents.  As  the  com- 
mittee remark,  it  is  not  merely  a  question 
of  buying-  more  wagons  and  hicomotives. 
Lines  must  be  doubled,  bridges 
stjen hened,  yards  remodellcMl  and  the 
laihAays  ^tMicially  fitted  to  handle  more 
traffic.  Attention  is  called  to  the 
wastage  iji  the  use  of  existing  rolling- 
stock  due  to  the  incapacity  of  bridges  to 
carry  the  increased  axle  loads  involved 
in  the  use  of  the  newer  and  heavier  type 
of  engines  and  wagons. 

The  expenditure  for  the  next  five  years 
is  to  be  apportioned  as  follows: — ■ 

Groves 


1.  Wagons    4SA 

2.  Coaching  stock    IS 

8.  Jjocomotives    -SO 

4.  Strengthening  track  and  bridges  10 

5.  Doubling'  lines    12i 

(1.  Yard  and  station  facilities    20 

7.  Workshops    10 


The  number  of  locomotives  lecjuiied  by 
the  Indian  State  Railways  during  the 
next  five  years  is  4-17  fm  1922-28,  447  for 
1923-24,  448  for  1924-2.".,  107  for  192-^-20 
and  418  for  1920-27. 


le  requirements 

of  the  (1.1 

I',  and 

Indian  Railw 

rvs  are  as 

ft)  Ho  W.- 

G.I.P. 

E.I. 

1922-23   

....    63  . 

.  170 

1923-24   

63  . 

,  l(i8 

1924-25 

63  . 

.  168 

1925-26 

6;i  . 

.  128 

1926-27 

62  . 

.  126 

314  . 

.  760 

The  B.B.  and  C.I.  Railway  wcmld 
rccjuire  37  locomotives  for  every  year;  the 
Bengal-Magpur  Railway  25,  25,  25,  3.') 
arid  50  engines  I'espectively  during  each 
of  the  next  five  years;  the  North-We.stern 
State  Railway  every  year  30  engines ;  the 
Madras  and  Southern  Mharatta  Railway 
every  year  28  engines;  the  vSouth  Indian 
39  evei-y  year;  the  Oudh  and  Robilkund 
Railway  15  loconH)tives  for  the  first  vear, 
20  for  the  .second,  22  f()i-  the  third  and  12 
for  each  of  the  remaining  two  years;  ilit* 
Eastern  Bengal  Railway  15  engin(\s  for 
each  of  the  first  thiee  years  and  14 
engines  for  each  of  the  lemaining  two 
years;  the  Assam-Bengal  Railway  three 
erigine.s  for  the  first  year  and  10  engines 
during  each  successive  year;  and  the 
Burma  Railway  10  engines  during  each 
of  the  first  two  years  and  nine  locomotives 
during  each  of  the  remaining  three  years. 


With  regard  to  j.as.senger  vehicles  and 
freight  cars,  an  Indian  coi-respondent  of 
Renter  states  that  during  the  next  five 
years  the  following  numbeis  will  be 
required  :  — 

I'asseiiger  vehicles. 


1922-  23    1,522 

1923-  24    1,342 

1924-  25    1,290 

1925-  2(i    1,291 

192(i-27    1,311 


6,756 

(tOocIs  wagons. 

1922-23    9,525 

192:i-24    12,028 

1924-  25    11,771 

1925-  26   11,117 

1926-  27    11,115 


55,55(i 


A  NEW  MARKET  FOR  MOTOR 
VEHICLES. 

AccoKDiNc;  to  a  Consular  ie])ort  which  we 
have  received,  it  would  appear  that  theie 
is  a  growing  market  for  motor  vehicles  iu 
the  IJominican  Republic  which  if  small 
is  yet  worth  the  attention  of  the  Bi-^itish 
makers.    In  1916  there  were  no  motor  cais 
in  this  State,  Intt  since  the  Uiritt^d  States 
military  occirpation  in  that  yeai-  progres.s 
has  been  made  in  roarl  Imilding,  and  as 
consequence  motor  vehicles  are  being  ini 
jjorled  and  used  in  increasing  irumber 
During  the  past  four  years  the  Govern 
nrent    and    various    municipalities  ha^ 
spent  .sevei'al  million  dollars  in  construct 
ing  highways  and  improving  city  street 
and  theie  are  now  some  200  miles  of  pei 
uianent  highwav  completed  and  open 
trafiic. 

The  hopes  eirtertained  by  the  commer 
l  ial  elements  for  the  early  estal)li.shmeii 
(4  rapid  and  ecoiromical  travel  betwpei 
ihe  noj'thern  and  smrthern  parts  of  th 
(ountiy,  which  are  separated  by  a  sen 
(  f  I'Ugged,  trackless  mountains,  weie  di 
sipated,  however,  at  the  end  of  1920  h 
the  coniplete  stoppage  of  construction  woi- 
011  the  gieat  trans-island  highway,  iniv 
neaidy  70  pei-  cent  completed,  anddesigiie 
to  link  Santo  Domingo  city  with  La  ^'eg;i 
Santiago    and  ^lontc  Cristy.     There  i'.r 
only  two  railways  in  the  island,  so  tha 
with  the  (onipletion  of  the  roads  tlui 
should  be  a  good  demand  for  ]iassengt 
and  commercial  cars  in  the  future. 

As  evidence  of  the  gi-owth  of  median 
cal  transport  in  this  Republic  the  follnw 
ing  figures  are  of  interest. 

In   February,   1921,   there  were 
cars    registered     in     the    Republic  an 


allocated  to'  town--  as  tolbiws:  — 

Saiilo  Domingo    4(i() 

San  Pedro  de  Macoris   !   14() 

Santiago   212 

La  A^ega    "1 

Moca    42 

Monte  Cristy    34 

Puerto  Plata    23 

Otlier  localitit>s    172 

I'lu>  numbeis  of  cars  in  .\ugus1.  192 
N\a-  1,544  classified  as-e  — 

I'ulilic  service  cars   '   5.S/i 

i'rivate   tiOS' 

Trucks    17s 

Oovernnient  cars   14'J 

Cars  for  demonstration    3(< 


.VII  cars  in  use  ai'e  provided  with  eh 
tri(-  lighting  and  self-starting  systems 
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Shop  Drawings  and  Instructions. 


Is  the  jiatural  evolution  ot  tlu'  cngiiiefi- 
ing'  iiuhisti'v  the  work  has  becoiiu' 
specialised  into  various  branches  upon 
uliich  opeiaiors  have  tended  to  concen- 
trate. Fioni  the  fitters,  turners  and  nrill- 
wrights  of  file  last  generation  there  no^^■ 
are,  in  manufacturing-  engineering'  at  all 
ev(>nts,  fitters,  erectors  and  assemblers  in 
Ihe  erecting'  shops,  and  millers,  drillers, 
capstan  hands,  grinders,  etc.,  in  the 
machine  shops.  Thus  it  has  been  lendcred 
unnecessarj-  that  all  the  information 
relating  to  the  maiuifacture  of  a  i)articular 
part  should  be  given  to  eacli  and  every 
operator:  he  is  only  conceined  with  thai 
bearing  on  his  specialised  part. 

The  present  article  is  not  concciiied 
with  the  pros  aixl  cons  of  the  present 
.tendency  of  specialisation,  or,  one  might 
say,  the  present  system;  it  suffices  to  sa\ 
that  for  economical  production  it  ap|)ea]s 
necessary  that  a  large-  pro])or1  ion  of  the 
people  engaged  in  the  industry,  or,  more 
particularly,  the  nnuiufactiu  ing  side  of  it, 
shall  thus  specialise  as  operators,  and  have 
little  interest,  beyond  their  earnings  on 
piece-work,  in  the  jiroducf. 

In  many  firms  engaged  on  "  ([uantity  " 
production  the  system  still  obtains  by 
which  an  operator,  whose  work  concerns, 
say,  two  or  three  dimensions,  is  given  a 
complete  ])art  drawing.  Two  otlier  courses 
are  suggested  and  described  here. 


FlC.  1. --Gudgeon  I'iii.  C.H.M.S. 

The  more  expensive  and  efficient,  but  ])y 
uo  means  the  more  economical  of  these,  is 
by  the  provision  of  "  operation  drawings." 
TJnder  this  system  a  series  of  drawings 
is  prepared  showing  the  shape  of  a  ])art 
at  the  end  ot  each  operation  making  \\\) 
its  ma,nufacture.  On  each  of  these  draw- 
ings those  dimeu.sions  whi(-h  describe  only 
the  operation  in  ([uestion  aie  given.  Thus, 
consider  the  gudgeon  pin  for  a  lngh-s])eed 
iuternal-combustion  engine,  whose  com- 
plete part  diawing  is  g'iven  in  Fig.  I.  Th;- 
operations  on  this  part,  together  with  the 
sections  of  the  machine  shop  on  which 
these  take  jtlace,  might  be  as  follows:  — 
Opn. 

No-.     Sfctiun.  Opwatioii. 
Il)  C  a  ))  s  t  a  II  Latlic 

Scofinii    Turn  outside  and  eul  off 

to  length  1)  o  f  o  i-  r 
carbonising 

I-)  Hai'dcning    Shop    Carbonise. 

i  ^l  C  a  p  s  t  a  n  Lathe 

Section    l?ore    out    hol'ow  centre 

and  finish  turn  ends. 

;-!)  DriHing   Seeli'in    Drill    hole    for  securing 

pin. 
Harden. 

<!rind  to  finished  dimen- 
sions. 

Ut  is  usually  found  desirable  for  tl;(^ 
hardening  shop  (o  be  under  the  control  of 
the  machine-slu)])  chief.) 

Operation  drawings,  giving  dimensions, 
should  therefore  be  supplied  for  onerations 


(5)  Hardening  Shop 
(())  Grinding  Section 


By  DELTA. 

^'os.  1,  -J,  4  and  (i.  These  are  given,  with- 
out extraneous  particulars,  in  Figs.  2,  3, 
•i  and  5.  Thus  an  operator,  generally  a 
semi-skilled  man,  has  only  the  dimensions 
c-oncerned  with  his  own  operation ;  no 
otltors  are  present  to  confuse  him.  If  he 
recjuin-s  .special  jigs,  fixtures,  tools  or 
gauges  for  the  operation  the  inimbers  of 
these  can  also  be  given  in  th.e  opeiation 
drawings  in  ruled  .spaces.  Where  the  outi^ut 
is  sufficiently  large  to  .justify  it,  produc- 


es 


Fit 


2. — Operation  :  Turn  outside  and   cut   off  to 
length  before  carbonising. 


tion  should  lienefit  considerably  by  the 
simplicity  intioduced  into  tlie  oiverators' 
woik.  Obviously,  the  advantage  must  be 
paid  for,  at  least  to  sonie  extent,  by 
Inghei  drawing  office  expeirses.  In  the 
ditiwing  office  the  operation  drawings  are 
conveniently  made  direct  in  pencil  on 
large  .sheets  of  the  cheapest  tracing  ])ai)er; 
l)lue  prints  are  taken  from  these  and  after- 
wards cut  u])  into  .small  .sheets,  each 
describing  an  opeiation. 

\  less  expensive  system,  but  one  whicii 


Fig.  3.  -Operation  :  Boro  out  hollow  c-entre  and 
finish  turn  ends. 

is,  in  certain  cases,  e({ually  efficient,  is  to 
provide  a  spec'imen  part  in  the  stage  at 
(he  end  of  each  operation,  together  with 
an  instruction  carcl  giving  the  dimensions 
of  the  operation  in  the  older  in  whicl; 
these  will  be  required.  A  stock  of  jninted 
cards,  having  suitable  headings,  may  be 
provided  and  the  [larticulars  typed  in.  A 
j)rot.ective  coating  of  varnisli  renders 
them,  and  also  tlie  operation  drawings  of 
the  foimer  .system,  more  durable  in  the 
hands  of  operators  ;  but  in  any  case  they  can 


fS  Bid 


Fig.  4. —Operation  :  Drill  hole  for  securing  pin. 

easily  be  rejilaced  when  necessary.  The 
irecessary  information  for  the  instruction 
cards  may  rc^aclily  be  dictated  to  a  short- 
hand-typist by  a  jig  and  tool  draughtsman 
familiar  with  the  practice  of  the  works, 
and  a  set  of  cards  for  a  product  on.  which 
there  are  a  thousand  machining  operations 
may  be  provided  for  an  expenditure  in 
salaries  of  less  than  £50.  In  many  cases 
where  the  card  is  used  the  specimen  part 
for  eacb  operation,  mentioned  above,  will 


be  found  to  be  unnecessary.  The  instruc- 
tion card  foi-  operation  Xo.  3  on  the 
gudgeou-pin  above  is  given  in  Fig.  G. 
Similar  information  concerning  the  ec^uip- 
ment  reciuired  for  the  operation  may  als;> 
be  typed  on  if  desired. 

In  deciding  upon  one  or  ether  of  these 
systems  a  work's  manager  mu.st  obviously 
take  ijito  account  all  the  circumstances, 
both  of  the  product  and  its  output,  and  of 
the  Avorks  and  its  lay-out  and  personnel. 

Upon  fitting  and  assembling  operations 
which,  in  general,   cannot  be  .so 


Fig.  5. — Operation  :  Grind  to  finished  dimensions. 

organised  as  those  of  the  machine  shop, 
similar  arrangements  to  those  described 
iibove  may  be  applied.  As.senibly  draAvings 
under  the  first  system  will  be  found  help- 
ful, but  the  second  of  the  sy.stems  will  be 
found  the  better  in  most  cases. 


Pakt  No.. .614...  iNS-rRucTioN  Card  (112) 

Description... Gudgeon  Pin.    Section... Capstan. 


Operation  : — 

Bore  out  hollow  centre  and  finish  turn  ends. 

Dimensions,  etc.  : — 

Drill  i  in.  diameter.    Bore  out  and  reamer 
(o  diameter  ""625 ±2. 

Face  ends  to  length,  4"-5  +  3. 

Chamfer  inside  and  outside,  at  both  ends, 
,W  in.  at  45°. 


Fig.  G. 


OLD  LONDON  BRIDGE. 


The  proposal  to  remowe  the  ancient  arch 
recently  discovered  under  London  Biidge 
is  viewed  with  alarm  by  many  of  the 
professional  societies  and  otlier  bodies, 
some  of  wlrom  have  tried,  unsuccessf idly, 
to  oppose  the  proposed  rentoval. 

We  are  creditably  informetl  that  the 
cost  of  preserving  this  ancient  relic  of 
LiO'irdon  of  very  many  centirries  agO'  would 
anroiint  tO'  £7,000,  and  with  a  view  to 
some  further  eft'oit  being  made  towards  its 
preservatroai  the  Concrete  Institute  lias 
called  together  a  joint  conferen;-e  of  all 
the  piO'fe-^sional  .swieties,  city  (-onipanies, 
and  others  interested,  tlie  first  meeting  of 
wliicli  will  be  held  at  the  offices  of  tlie 
Institute  (Denison  House,  \'auxhall 
Bridge  Road,  S.W.),  on  ^fonday, 
February  27,  at  5-30  p.m. 

It  is  believed  that  there  are  various 
funds  which  might  be  utilissd  for  the 
purpose  in  hand,  -which  all  Londoners 
must  agree  is  deserving  of  eveiy  s.upport. 
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On  Shift  with  an  Electric  Furnace. 


"I'he  electrif  fuinac-e  as  a  f  ()m])oneut  item 
of  a  works  plant,  especially  as  used  for  the 
production  of  steel  castinos,  juovides 
always  a  v<'ry  fascinatinf^'  study  tor  I  he 
enpineer. 

Tt  is  not  tlie  iiiiention  of  tlii>  arlicle  (o 
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Fig.  1. 

describe  or  debate  the  i>rinciple.s  or  merits 
of  the  varioirs  types  of  electric  furnace, 
l)ut  lo  outline  observations  and  data  com- 
piled by  the  author,  who  studied  tlie 
methods  and  operations  of  the  furnace 
during'  a  complete  working-  shift  (iiight)  at 
a  large  ^fidland  steel  foundry. 


liv  A.  DAVKM'Oirr.  A.M.lnst.M.K. 

electric  circuit,  and  the  electric  aics  tlanie 
l)et\veen  the  metal  and  the  electrodes. 

Figs.  2  and  8  show  eleA-ations  of  the 
latest  developments  and  design  of  this 
class  of  furnace,  showing  the  charging 
(hior,  spout,  rocl^crs,  lilting  gear,  angle  of 
tilt,  etc. 

Figs.  4  and  o  show  eross-sectional  eleva- 
lioirs,  giving-  an  idea  of  the  refractory 
Linings  of  these  furnaces.  Tabidated  as 
follows  are  the  various  materials:  — 

Items  shaded  black  are  steelwork. 

Items  marked  A  are  silica  brick. 

Items  marked  B  are  firebrick. 

Items  marked  ('  aic  magneslte  biick. 

flenrs  marked  1)  are  dolomite  mixture . 

Items  marked  E  are  graphite  mixture. 

The  capacity  of  the  fuinace_ under  c'on- 
-ideration  was  ;-!O  cwt.,  absorbing  450  kw. 

The  piimaiy  voltage  was  5,000  volts, 
tliree-])hase ;  and  the  secondary  voltage 
!)0  volts,  three-iihase. 

The  working  cunent  was  000  amperes, 
and  lln-  finishln<;  cnircnt  2,000  and  1,500 
ampeies. 

The  time  in  oi)eratiou  to  melt  threc 
charges  during  the  niglii's  shift  was  as 
follows  :  — 

First  charge:  )-!  hours  40  minutes. 
Sei'onil  charge  :  hours. 
Third  charge  :  hours. 
The     number    of    units    used    wc-ic  a~ 
follows  :  — 
Fiist  chary-e 


1,^100 


KiG.  -2. 


Fig.  3. 


The  funiace  was  of  the  Ilei'oull  type, 
wcnked  liy  a  ( hr(>e-])lu>se  alternating 
currem . 


Second  charge  :  1 ,150 
Third  charge  :  1 ,150  units. 
I'he  <liameler  of  the  electrodes  \\a^  (i  in., 


Fig.  1  shows  louglily  the  |)rincii)le  oi  lhc     and  the  length  of  arc  %  in. 
Hei-oult  furnace,  in  which  it  will  he  seen         Fct     us     now    ln^te  a    lew    delails  of 
thai  tlie  balh  of  nu'ilal  foiins  a  part  of  the     con  necl  ions, 


The  1  raIr-^formers  were  jdaced  in  a  house 
at  the  rear  of  the  furnace  in  a  pit,  the  'tcip 
of  the  covers  in  a  line  with  the  bottiun  el 
tlu'  furnace. 

Secondary  flexible  leads  weie  brouglii 
(liiect  1(1  the  furnace  and  clamped  to  tlie 
hxed  bus-bars.  Shunt  connected  ammetei ^ 
(one  on  each  ])hase)  were  ananged  above 
the  hand  control  wheels. 


Longitudinal  Section 


Fig.  4. 

On  the  switchboard  were  mounted  two 
recording  wattmeters  and  two  higb- 
teirsioii  switches  (one  fiu'  full  load  and  one 
for  half  load). 

A  copy  of  the  chart  for  the  working  cf 
ihe  furnace  for  the  full  shift  is  given  on 
page  0. 

The  charges  consisted  of  the  following 
constituents  :  — 


Silifa 

Ferro- 

Sfi-a] 

Ore. 

Lime. 

Fluor- 

Man- 

spar. 

oaneso. 

■r.  c. 

Q. 

lb. 

11). 

lb. 

lb. 

1  10 

0 

84 

84 

30 

18 

84 

1  Id 

(1 

S4 

84 

•M) 

IS 

S4 

1  10 

II 

■JS 

S4 

;!o 

IS 

S4 

f'liripiil 

Fcrro-iSilicon.    Alniniiiiinn  Elocl  r()<l(>s.     in  !<.«. 
lb.  lb.  biiurs. 


4 

I  5  +  + 

:l 

1.7  +  5  !  .-> 
4 


l:!(i(i 
1  |.->ii 
1 1. -.11 


'I'he  average  weight  produced  per  chaige 
w  as  2(S  cwts. 

I'lie  methods  adoj.ted  in  running  lhc 
furnaces  weic  as  follows:  — 

I'he  <liarge  of  scrap  and  iron  turning'^ 
hail  been  fed  into  the  furnace  al  the  end. d 
I  he  ine\  ions  shift  while  the  fuinace  walN 
were  hot.  Heavy  scrap  at  bottom  and 
hghl  turnings  on  top,  a-  much  as  cuiilil 
pos>i]ily  lie  cianinied  in,  the  total  chart;.' 
being  put  in  as  xkui  a-  the  turnings  wc' 
reduced  in  bulk. 

.\t  7  p.m.  the  f in  iiaceman  thrmv  in 
main  11. T.  swil(4i  full  load,  three  men  eai  li 
turning  a  hand-wheel  uuie  for  each  phasiK 
commenced  to  hnvei  the  electrodes  into  tm 
scrap.     liy    walching  the   ammeters  anil 
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pilut  lamps  the  curicnl  wns  liiouf^-Iil  up  to 
<S,000  amperes. 

Frequently  it  jumped  to  5,000  or  U,000 
amperes,  as  the  turning's  melted  down  and 
fell  around  the  electrodes. 

It  took  about  ten  minutes  to  o'e't  a  steady 
l"  current,  and  then  tor  about  two  htmrs 
;    nothing"  was  touched. 

^       The  furnacemari  then  removed  the  slag, 

I    using-  an  iron  rake. 

There  was  no  danger  of  the  man  getting 
a  shock  even  with  the  full  current  on, 
unless  lie  accidentally  toutdied  an  electrode 
with  his  rake. 


ENGINEERINCx  WORLD. 

th(>  furnace  at  work  (i.e.,  at  the  lop  of 
furnace)  had  uplifted  9  in.  . 

'JMie  conductoi's  ^^^ere  ('•oi>per  "bus-bars 
4 in.  by  ^  in.,  two  to  each  phase.  These 
M'eve  clamped  to  the  sliding  gear.s  and 
moved  with  tlie  furnace. 

The  electrodes  were  watei-ccoled,  two 
water  jacket's  to  each,  and  di  aining  int'i  a 
tank  with  indicators  ■showing  the  amount 
oi  <'i::)ling  water  pas-ing  through  the 
jackets. 

The  author  hopes  tliat  interested  leaders 
may  find  this  account  ;ind  data  of  ]ii'ac- 
tical  interc'st. 


1 

Charge 
1        ,  No. 

Date. 

Required 
For. 

Meter* 
Reading. 

Time 
Charged 

Time 
Tapped. 

Total 
Hrs. 

Time 
Mins. 

v  481 

:?()  :?  2(1 

Cas(  inps 

0042 

7  0  p.m. 

1(1  40  p.m. 

•?, 

40 

4520 

11  20  p.m. 

2  20  a.m. 

:{ 

0 

.  48:1 

45:!]  -5 

2  45  p.m. 

5  45  a.m. 

3 

0 

♦Faulty  Meter. 
Chart  for  WiirUiiiK  of  l>"iiriince. 


After  the  two  liours'  run  and  the  removal 
of  the  slag,  the  load  was  cut  down  to  2,000 
amperes  for  half  an  hour,  and  again 
reduced  towards  the  end  of  the  run  to 
1,500  ami)eres. 

Current  was  switched  off  by  raising-  the 
electrodes  and  then  throwing  out  the  main 
switch. 

A  description  of  the  furnace  itself  may 
he  found  of  interest  after  consideration  of 
its  work,  as  foreg-oing. 

The  body  was  of  steel  plating,  hexagon 
shape,  and  platino-  5  ij,  thick.  To  tht> 
bottom  of  this  casing-  was  pivoted  a  screw 
which  passed  thiough  a  bevel  gear  wheel 
driven  by  an  electric  motor  underground. 

This  was  used  to  tilt  the  furnace  for 
pouring-  in'to  the  ladle,  also  it  prevents  free 
movement  of  furnace. 


He  was  ])iesent  on  another  occasion  at  a 
te<t  of  a  Kennei-felt  furnace,  but  the 
re-ults  were  very  disappointing-,  this 
furnace  being  relegated  to  the  sf-rap  hea)) 
w  itliout  further  trial. 


[  Fig.  5. 

The  toil  of  the  furnace  was  removalile 

J    tii  enable  repairs  to  furnace  linings  being 
easily  carried  out. 

,       A  .spare  top  was  kept  near  by,  one  top 
lasting  about  TO  heats. 

The  frame  consisted  of  a  steel  ring  12  in. 
ilf-pp,  Sin.  diameter  liy  in.  thick,  with 
a  bottom  flange  '\  '\\\.  wide  and  toj)  flange 

'    12 in.  wide. 

This  fiame  was  ]ilaced  over  a  wooden 
template^  and  the  bricks  set  inside  the 
frame,  starting  with  ii  skewback  brick  all 
lound  the  outside,  and  building  up  with 
wedge  bricks  towards  the  special  centre 

'  brick. 

Three  holes  were  left  in  to  enable  the 
(  lectrodes  to  pass  throug-'h. 

Owing  to  expansion,  the  lirickwork  of 


THE  USE  OF  EXPLOSIVES  IN 
STEELWORKS. 

]{y  K.  T.  Slee, 

In  presenting  the  following  V>hort  pajiei 
llie  author  said  liis  intention  was  to  illus- 
trate to  the  Broken  Hill  T3ranch  of  the 
Aus.  I.  M.  M.  some  uses  of  explosives  ir 
industrial  work  under  conditions  different 
to  those  prevailing-  on  mining  fields.  'J'his 
]iaper  is  based  on  experience  gained  at  the 
Newctistle  steel  woiks  of  the  Bidken  ITill 
Proprietary  Co.  Ltd. 

1'he  management  had  decided  that  as 
soon  a,s  Xo.  2  blast  furnace^ — which  is  of 
an  improved  design — was  ready  to  be  put 
into  commission,  No.  1  blast  furnace  was 
to  be  dismantled  and  reconstructed  to  a 
similar  design  to  No.  2  furnace.  This 
reconstruction  entailed  the  removal  of  the 
brick  lining-  of  the  furnace  shaft,  and  ;ilso 
the  removal  and  disjiosal  of  the  "sala- 
mander "  and  hearth-lining. 

For  thf>  information  of  members  who 
may  possibly  be  unacquainted  with  the 
term  "salamander,"  it  might  be 
explained  that  this  term  is  used  by  ii'qii 
metallui gists  to  denote  the  mass  of  iron 
and  slag' formed  at  the  bottom  of  the 
furnace  while  in  commission. 

The  method  of  disposal  depends  iqion 
tlie  size  and  imture  of  the  salainandei,  and 
in  the  case  under  review  it  was  decided  to 
liury  it  below  the  hearth  of  the  furnace 
to  be  reconstructed.  A  passage-way  was 
made  in  the  concrete  walls  of  the  cast 
hou.se,  and  the  sand-filling  of  the  cast 
house  removed  sufhciently  to  allow  of  the 
concrete  foundations  of  the  furnace  being 
iea(  hed.  This  passage-way  was  extended 
until  the  hearth  was  encountered.  The 
next  ojieration  was  the  removal  of  the 
hearth-lining  below  the  salamander.  The 
removal  of  the  concrete  was  not  difficult; 
holes  were  drilled  by  the  use  of  "  jack- 


haniers,"  chaiged  with  gtdignite  in  tin- 
usual  way,  and  fired  by  oidiiMry  fuse  and 
detonators,  ■  , 

At  first  some  difficulty  was  experienced 
ill  inducing  "the  operatoi-s  to  take-  the 
necessary  jirecautions  to  picvent  danger 
from  Hying-  fragments,  l,ut  this  difficulty, 
whicli  was  due  to  inexjierience  on  tlie  pait 
of  the  men,  Avas  soon  overcome. 

On  reaching  the  hearth  it  was  found  to 
be  still  very  warm^ — in  fact,  so  warm  that 
it  was  necessary  to  work  the  men  in  sjiells 
while  in  its  vicinity. 

In  ordei-  to  .salvage  as  many  as  possible 
of  the  two  bottom  low.s- of  hearth  blocks, 
which  app.eared  to  be  in  good  condition, 
the  next  ojieration  was  to  remove  the  con- 
crete foundation  below  'them  ;  the  excava- 
tion thus  made  would  filso  .serve  as  a 
receptacle  for  the  sabinKinder  providii|ig- 
the  quantity  deposite<l  was  not  too  larg-e^. 

^riie  same  drills -were  used  for- boring 
purjioses,  but  the  size'  of  the  bitv-'was 
increased ;  every  liole  as  drilled  had  a 
water  hose  placed  in  it  in  order  to  cool  its 
walls  and  to  prevent  a  premature  exphi- 
>ion  when  charging.  When  ready  to  ^fire, 
eacli  ho.se  was, .(removed  and  the  charge 
pushed  home;  the  charge  was  wrapped  in 
a  clay  en velo])e -as  an  tiddftional  juecau- 
tion..  Tiie^  use  of  laige-.size.  bits,  was 
necessary  in  order  that  the  clay  envelope 
containing  tlie  charge  could  be  ins(uted 
wifii  eas(\ 

ifaiiy  hearth  bloiks  weic  salvtiged  by 
tlie  use  of  crowbars  and  an  occasional 
"pop." 

As  tlie  excavation  [irogiessed  under  t|he 
sabmia nder,  props  were  used  to  ju event 
il  from  railing;  all  the  brickwoik  uji  to 
the  iron  wti.s  removed,  and  also  for  .i.he 
space  of  about  !)iii.  outside  its  iii(uni- 
ference. 

A\hde  the  excavation  was  looceeding, 
tlie  work  of  diojijiing  the  salamander  was 
also  juit  in  hand,  and  this  work  called  for 
the  drilling  of  holes  around  the  circum- 
ference; in  all,  15  holes,  each  about  4  ft. 
deep,  were  drilled ;  the.se  holes  were 
cliamliered  to  receive  larger  charges  of 
explosive,  liefore  chaiging  these  holes,  a 
lirotecting  fence  of  railway  .sleepers 
enclosing  the  .spaee  between  the  top  of 
the  hearth  jackets  and  the  tuyere  jackets 
was  la.slied  into  position.  Fach  hole  was 
then  charg-ed  with  18  plugs  of  g'^lignite, 
and  ehM'tric  detonatorsTM"ere  utiliset?.  For 
the  first  two  attempts  tlie  detonator's  were 
connected  in  series  and  a  rack-bar 
exploder  used.  On  the  first  trial  one  hole 
only  exjiloded  ;  on  the  second,  (inly  three 
holes  exploded. 

In  view  of  these  failures  thea,  contractor 
consented  to  try  anathe?'  method.  The 
sand  tamping  was  Wown  out  by  the  use  of 
compressed  air  and  the  detonators 
removed;  fresh  detonators  and  primers 
were  inserted,  and  the  detonators  were 
then  connected  to  the  leading-  wires  in 
parallel.  Instead  of  the  exploder  being- 
used,  (nirrent  was  obtained  from  the  power 
circuit.  B'y  using  this  method  all  the 
holes  exploded,  but  owing  to  the  two 
previous  missfires  the  salamander  dropped 
about  2ft.  only,  and  then  hung  up.  It 
was  tigain  propped  up  and  the  debris 
iemov(Ml.  When  this  work  was  completed 
{Continued  on  page  Z^.) 
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A  STEAM  PIPE  PROBLEM. 

Jiy   A  J  AX. 

■\VjriLST  lading  over  tlie  ^voTks  uf  a  client 
anil  (liscussing  ihe  leami  nuenic- nt  of 
some  ol  llie  older  plant,  one's  opinion  was 
asked  as  tO'  tlie  size  nt  a  steam  i)ipe  (  arrv- 
ino-  steam  from  tliree  S  by  '"iO  Lancasliiie 
IwMlers    working  at  lOU  Ih.  pressnve. 

The  ai)])Voxiniate  out];iit  was  '.20,()t)()  Hi- 
nt' steam  ]:er  Imui  tioni  the  three  boilers, 
and  the  <teani  main  comidained  ot  was 
5  in.  internal  diameteir.  A  heavy 
pressure  dro]i  was  experien:  d  at  V  in  Fig. 
I,  and  it  \va-  ihou^iht  thai  the  fault  lay 
■\y'ith  the  size  of  the  steam  main. 

Undoulitedly  lliis  ]iipp  was  too  small  for 
the  work  it  was  then  doing,  lut  since  tlie 
installation  of  the  l;oilers  a  few  years  ago- 
furtlier  steam  using  plant.s  have  been 
attached  to  the  original  main,  and,  in 
Older  to  cope  with  this  deniand,  fiist  a 
good-.sizeid  ©tonomiser  was  installed,  and 
then  tliree  gond  liaiul-fiied  forced  draught 
furnaces,  bringing  the  boiler  ou])ut  up 
and  rendering  the  steam  main  too  smali 
for  the  work. 

Now,  nO'  practical  plant  engineer 

would  erect  a  5  in.  main  to  tak-e  away  all 
the  output  of  three  Lancashire  koilers 
each  8  by  30,  and  this'  point  brings  up  one 
of  the  many  interesting  and  _  prtftitahle 
side  issues  which  cropped  uj)  in  dealing 
with  this  matter. 

The  huilei's  had  no  doubt  been  put  in 
with  the  idea  of  supplying  about  G, 000  lb. 
ot  steam  per  hour  each,  and  for  some  time 
after  their  installation,  that  is  for  souie 
ten  years,  the  owners  never  seemed  to 
liave^'ealised  that  these  ])laii1^  cnuld  work 
at  a  much  greater  output  wittmii  in  any 
way  reaching  the  verge  of  being  forced  ; 
heiice  waste  of  capital  in  not  using  plants 
to  their  full  capacity  or  in  laying  out 
far  more  money  than  was  necessary,  also 
the  erection  of  an  undersized  main,  which 
.  never  was  really  large  enough  even  for  the 
original  small  output  arranged  for,  and 
which  is  costly  to  replace  or  to  supple- 
ment. 

When  laying  Oiut  a.  live  steam  main  it  is 
good  practice  to  keep  the  speed  of  the 
steaiir  to  100  linear  feet  per  second.  This 
servrs  well  for  diy  saturated  steam,  whilst 
with  supLiiieated  steam  as  high  a  speed  as 
130  ft.  to  150  ft.  per  second  can  be  allowed 
owing  to  the  fact  that  with  supesheated 
steam  there  is  an  absence  of  trictroai 
between  the  particles  of  water  ,  which 
vxist  in  saturated  steam. 

Taking  100  ft.  pei-  second  as  the  desired 
speed  it  follows  that  the-  portion  of  the' 
steanr  main  marked  X  Y  will  have  to 
carry  the  whole  of  the  20,000  lb.  of  steam 
per  Irorir ;  hence,  it  i^  this  portion  which 
must  be  tested  for  its  ability  to  pass  the 
full  output  at  the  desired  speed,  or,  that 
being  impossible,  to  ascertain  what  speed 
the  steam  must  maintain  when  the  full 
quantity  i»  passing  per  hour. 

The  amount  per'  second  is  5-5  lb.,  and 
as  steam  at  100  Ih.  jnessuie  occupies  3-<S 
cub.  ft.  for  each  1  lb.  weight,  we  must 
pass  S"8.  X  5'5  =  20'-9  cub.  ft.  per  second 
through  this  pipe.    Call  this  21  cub.  ft. 

At  a  linear  speed  of  100  ft.  per  second 
the  ]iipe must  have  an  area  of  -ttjtt  square 
feet.  As  steam  pipes  are  dealt  with  in 
inches  this  is  better  exiire-ssed  as  .'50-24 
isquare  inches.  This  area  corresponds  very 
nearly  to  a  pipe  0}  in.  diameter'. 


A  0-in.  iiipe  would  give  an  area  of  28'27 
-([uare  inches,  aird  a  7-iii.  pipe  38485 
s(Luare  inches.  A  5-in.  pipe,  however, 
only  gives  10(i  squaic  inches,  oi  about  ^ 
of  what  i^  I  (Mpiired. 

In  the  abiiNc  case  a  Oi-in.  pipe  would 
serve  oui  wants  and  wnuld  U-ave  a  little 
room  foi  fuitlu  r  inn  cased  outiuit  fK'm  the 
l:i>ilers  should  this  ever  lie  required  and 
aj'ranged  for. 

This  outi)ut,  by  the  way,  ought  to  be 
8,000  lb.  of  steam  ])er  hour  for  each  boiler, 
and  thai  without  any  undue  Forcing, 
sim];l\-  1  y  ])i(ividing  ample  draught, 
sutticicii I ly  hoi  feed  water,  and  a  leason- 
ab;ly  f^nn(i  system  of  furnaces  r,-v  machine 
stoktis.  Actually  more  can  lie  got  out 
of  a  boiler  of  this  size,  l)ut  it  does  not 
always  pay, to  do  so  unless  the  sujiervision 
and  the  feed  watei'  aie  both  good. 

In  laying  out  a  new  main  it  nii<;ht  be 
to  instal  a  T-in.  pijie;  this 
])ends  (m  the  ty])e  cf  woi  k  the  jilant  has 
to  serve.  If  the  steam-using  apjdiame- 
re(iuire  sudden  and  heavy  drauglits  ot 
steam,  then  a  7-in.  main  will  act  as  a 
reservoir  and  will  assist  to  nutintain  the 
pressure  of  steam  uiv  to  the  tu]  the«t  ]ioint, 
or,      if      fast-running      machinery  is 


employed,  the  larger  main  will  jneveiit 
the  vibrations  which  will  lie  ex])erienced 
with  a  pipe  on  the  small  size. 

In  the  present  case,  the  substitution  of 
a  larger  main  would  be  too  costly  to  con- 
template ;  the  easiest  and  cheapest  niethoid 
of  assisting  the  matter  would  be  to  fit  a- 
really  oood-sized  steam  dryer  right  close 
up  to  the  -lop  valve  ot  the  cii<^ine  drawing 
from  pipe  — this  Avoidd  give  a.  reseiTe  of 
steam  at  the  plant  making  the  heaviest 
demand  on  the  range;  during  easy  steam- 
ing this  dryer  would  fill  up  and  would 
act  as  a  cushion  between  the  heavy  demand 
at  C  and  the  main.  Here  again,  however, 
we  must  compromise,  as  too  large  a  steam 
dryer  will  be  unduly  exjieiisive,  and  will 
tend  to  condense  the  steam.  The  dryer- 
should  be  10  times  the  volume  of  the 
cylinder  of  the  engine  taking  tlie  steam 
from  the  pipe. 

The  matter  of  expense  and  undue  con- 
densation on  a  large  dryer-  also-  ai>plies 
to  a  steam  range.  If  steam  is  passing 
always,  and  frequently  in  heavy  draughts, 
a  lui.ue  range  is  a  good  steadier  and  a 
good  investment.  If,  however,  it  is  not 
\yorked  up  to  the  speed  of  100  linear  ft.  per 
second,  it  wiU  then  jn-ove  costly    and  too 


much  of  a  condenser  for  the  steam  which 
lingers  through  it,  in  s])ite  of  good  and 
efficient  lagging. 

A  supplementary  pipe  such  as  that 
shown  dotted  at  8  P  could  be  run  if  the 
lilace  contained  girders  sufHciently  strong 
to  sui)p,ort  it.  This  could  be  done  by 
taking  out  the  section  aborit  point  K,  and 
fitting  tec  ])ie(('--  a>  in(li(-ated  at  each  end 
of  the  >up])lementary  pipe.  The  supple- 
mentary main  should  not  be  less  than 
would  sup]dy  the  full  demand  at  engine 
when  ]iasing  steam  at  100ft.  per  second. 
This  will  then  give  all  the  steanr  ii 
wants  at  the  correct  pressuie,  will  relieve 
the  rest  of  the  main,  and  so  improve  the 
pressure  which  is  maintained  at  point- 
A  and  B,  at  each  of  which  tees  to  other 
steam-using  plant  are  taken  off. 

Should  the  lay  of  the  building  allow  it, 
it  might  pay  in  many  instances  to  run 
the  supplementary  main  the  full  5  in.  ot 
the  original  main,  and  so  ]iiovide  an  easA 
passage  for-  tlu'  steam,  with  at  the  same 
time  the  added  advantage  of  another  line 
of  supply  for  the  whole  syvStem  should, 
any  trouble  occur  toi  the  main  between 
points  X  and  Y,  provided  that  valve- 
existed  which  permitted  this  portion  to  h  ' 
shut  off.  The  writer,  however,  as  the 
result  of  20'  year  s'  exjierience,  does  not  can- 
about  having  two  routes  iir  a  steam  main  : 
it  usually  means  an  extra  length  of  piping 
to  look  after,  which  pixdng  is  iiothin<^ 
more  or  less  than  a  condenser  the  whole  ot 
the  time  steam  is  contained  in  it,  and  i- 
highly  unsatisfactory  when  it  is  wished 
to  divide  the  ring,  or  loop  up,  and  shut 
steam  off  one  portion.  The  valves  will 
not  keep  tigdit  for  long,  and  the  loop  or 
ling'  form  does  not  leave  the  range  as  free 
as  a  straight  and  single  pipe,  and  hence 
one  suffers  more  from  leaking*  joints. 

In  a  position  such  as  8.P.,  a  srrpplemen- 
taiy  pipe  will  doi,  because  it  is  a  method 
out  of  an  awkward  situation,  and  nn 
more. 

About  point  M.^N'.  in  S.P.  an  expansion 
bend  similar  to  Fig.  2  should  be  fitted,  or, 
if  there  is  room  and  the  expense  can  be 
met,  a  complete  loop  is  even  better. 

This  will  prevent  the  supplemeiitar\- 
range  either  pushing  against  or  pullint;- 
on  the  main  lange,  and  so-  setting"  up 
stresses  which  will  break  joints  on  both 
main  and  su|)])lementary  pipes  almost  as 
they  are  made,  and  Avill  distress  the 
actual  pipes  and  flanges  themselves. 

Do  not  jnit  the  bend  or  loop  into  the 
range  8. P.  as  it  comes  into  the  place  fioni 
the  pipemakers;  but  reckon  up  the  total 
expansion  of  the  whole  length  of  8. P. 
from  dead  cold  toi  working  tempeiatuie, 
then  open  the  bend  sufficiently  to  allow  it 
to  take  half  this  amount  U])  when  cold. 

That  is,  erect  the  whole  range  and  mabe 
the  distance  between  the  flange  faces  of 
the  bend  less  than  the  space  to  be  filled 
up  between  the  two  lengths  uf  straight 
jiiping;  this  amount  the  bend  is  shoit 
should  be  half  the  total  exininsion..  Then 
when  the  ])ipe  range  is  connected  up  there 
is  a  slightopening  effect  on  the  bend  which 
is  taken  uj)  as  the  pijiing  system  waim- 
up.  A\'hen  full  pressure  and  tenipeiatui'i 
are  attained  then  the  bend  will  have  taken 
U])  its  initial  ojiening  or  spring,  and  will 
have  (  losed  to  nearly  the  same  extent  : 
thus  full  pressure  and  teni])erature  aie 
attained  witli  veiy  little  closing  stiam 
(Continnt'd  on  page  30.) 
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A  GENERAL  PURPOSE  INDEX 
HEAD. 

By  V.  A.  ViDGBN. 

It  is  beyond  the  scope  of  tliis  article  to 
deal  with  the  matter  of  a  detailed  descrip- 
tion concerning  the  eonstruction  of  this 
recently-designed  tool,  but  a  brief  general 
outline  will  suffice  to  convey  the  piinciples 
involved  and  the  innumerable  machining 
operations  upon  which  it  may  advan- 
tageously be  applied. 

The  purpose  for  which  the  tool  has  been 
designed  is  that  of  dividing,  setting  out 
or  laying  off  work  on  spindles,  shafts,  etc. , 
such  as  squaring  ends,  setting  out  key- 
ways,  diilling  holes  at  relative  angles  to 
each  O'ther,  and  generally  facilitating 
opeiations  on  jobs  of  a  similar  character 
where  the  relative  positions  of  flats,  cuts, 
or  holes  are  important. 

Referring  to  accompanying  sketches. 
Figs.  1  and  2,  the  tool  is  comprised  of  two 
separate  components,  viz.,  a  detachable 
degree  indicator  head  0  and  a  set  of  collars 
of  diffeient  internal  diameters  similar  to 
item  D. 


Fig.  1- 


TiG  2. 


The  indicator  head  consists  of  a  brass 
dial,  which  is  graduated  from  zero  to 
360  deg.  and  again  sub-divided  by 
twenties,  and  a  pointer  carried  on  a 
spindle  through  the  centre,  which  is 
loaded  at  G  so  that  it  remains  in  a  vertical 
position  irieispective  of  wliich  way  the 
head  is  moved,  and  by  this  means  any 
division  of  360  deg.  can  instantly  be 
made. 

Apart  from  the  dial  and  pointer,  the 
head  is  totally  enclosed  and  is  provided 
with  a  screwed  stem  for  attaching  to  the 
collars.  The  collars  consist  of  a  set  from 
2  in.  to  4  in.  interval  diameter;  these 
being  the  sizes  most  generally  called  for, 
are  made  of  malleable  iron,  bored  and 
slotted  and  fitted  with  set  screws  as  F, 
and  two  bosses  E  at  right  angles,  these 
being  tapped  to  reeeive  the  stem  of  the 
indicator  head. 

In  the  illustration,  the  collar  is  2  in. 
diameter,  and  in  order  to  explain  the 
Bietliod  of   using    the  tool,   it  will  be 


assumed  that  a  piece  of  2  in.  shaft 
requires  to  be  squared  on  one  or  both 
ends.  This  will  be  carried  out  on  the 
shaper,  milling  machine  or  planer. 

The  job  having  been  secured  in  the  vice 
or  fixture,  the  collar  with  head  attached 
is  then  slipped  on  in  the  most  convenient 
position  and  tightened  up  by  means  of 
setscrews  F,  care  being  taken  to  ensure 
that  the  pointer  is  at  zero. 

For  the  second,  third  and  fourth  cuts, 
the  job  is  moved  round  until  the  pointer 
is  at  90  deg. ,  180  deg.  and  270  deg.  res- 
pectively. 

During  the  operation  the  head  should 
not  be  removed  unless  it  is  found  neces- 
sary to  do  so  by  reason  of  lack  of  clearance 
on  the  under  side  of  the  job,  and  for  this 
reason  the  second  boss  E  is  provided  on 
the  collar  in  o^rder  that  if  the  first  boss 
should  beooane  located  between  the  Avork 
and  machine  bed  or  table,  (lie  imlicatf)!- 
head  can  be  removed  from  fir>t  ho^s  lo  tlio 
vSecond. 

This,  however,  is  only  an  emergency 
measure  and  shoilld  be  avoided  where  pO'S- 
sible,  since  a  calcidation  of  90  deg.  is 
involved.  But  in  most  cases  it  will  be 
found  convenient  to  attach  the  tool  so-  that 
it  overhangs  the  bed  or  table  of  the 
machine  and.  thereby  the  head  does  not 
require  to  be  detached  until  the  job  is 
completed. 

The  operations  upon  which  this  tool  can 
successfully  be  used  are  too  numerous  to 
mention,  and  its  utility  and  adaptability 
cannot  be  denied,  and  as  may  be  readily 
seen  from  the  foregoing,  it  is  a  valuable 
asset  to  the  milling  machine,  drilling 
machine,  lathe,  shaper  and  planer,  and 
admirably  takes  the  place  of  an  up-to- 
date  dividing  head,  where  such  does  not 
form  part  of  the  plant,  Avhich  is  the  case 
in  many  repair  and  general  engineering- 
shops. 

In  making,  for  instance,  a  hexagon,  the 
position  of  the  job  in  the  vice  or  fixture  is 
moved  from  zero  to  60  deg.,  to  120  deg., 
to  180  deg.,  to  240  deg.,  and  finally  to 
300  deg. 


MULTI-PURPOSE  GRINDING 
MACHINE. 

The  chief  object  in  designing  the  machine 
described  in  this  article  was  to  produce 
one  that  w^ould  be  easy  to  set  up  and 
operate  and  that  would  produce  accurate 
wwk  with  a  minimum  maintenance  ex- 
pense. The  simplicity  of  set-up  tor 
various  operaticms,  such  as  intenial  grind- 
ing, taper  grinding,  grinning  a  bevelled 
collar,  and  face  grinding,  may  be  seen  by 
the  accompanying  illustrations. 

The  machine  is  unique  in  that  it  is 
absolutely  self-contained.  The  necessity 
for  countiershafts  on  the  ceiling  has  been 
entirely  eliminated.  The  machine,  as 
illustrated,  is  complete.  It  is  driven  by 
a  single-  belt  from  the  main  drive  line  or 
jack  shaft,  or  by  a  motor  placed  at  the 
back  of  the  machine.  The  main  drive 
pulley  on  the  machinei  is  completely  en- 
closed in  the  belt  guard,  which  may  be 
rotated  to  any  position  to  accommodate 
any  of  these  different  driving  means. 

Another  impo^rtant  feature  embodying 
new  ideas  of  deisign  is  the  method  of 
transmitting  power  from  the  countershaft 
in  the  base  of  the  machine  to-  the  wheel 
spindle,  which  is  done  in  such  a  manner 


that  the  belt,  passing  up  over  idler  pul- 
ler's, can  be  twisted  to  any  of  the  positions 
to  which  the  wheel  head  may  be  set,  either' 
for  regular  or  internal  grinding.  This 
arrangement  of  the  driving  belt  to  the 
wheel  spindle  has  made  it  possible  to  make 
the  wheel  head  double-ended,  cairying  the 
regular  w-heel  spindle-  at  one  end  and  an 
internal  grinding  spindle  at  the  other. 
The  wheel  head  may  be  turned  through 
180  deg.  for  placing  the  internal  giinding 
spindle  in  the  operating"  position,  as 
shown  in  the  rear  view,  where  the  regular 
wheel  spindle  is  at  the  rear,  the  wheel 
being  replaced  by  a  pirlley  that  drives  the 
internal  gTinding  wheel  spindle  by  means 
of  a.  belt. 

The  wheel  head  is  graduated  on  the  base 
in  decrees,  and  the  cross  slide  may  be 
rotated  to  any  angle.  The  belt  drive  to 
tlif  wheel  head  is  so  arranged  with  idlers 
iliat  it  is  not  affected  by  the  swivelling  of 
t lif  wheel  head. 

The  drive  to-  the  headstock  is  through 
a  splined  shaft;  six  work  speeds,  ranging" 
from  53  to  320  revolutions  per  minute, 
are  obtained  by  a  bank  of  gears  and  slid- 
ing key  coutained  in  the  headstock,  all 
work  speeds  being  entirely  independent  of 
the  table  speeds  or  wheel  speed.  The 
spindle  is  hollow,  so  that  rods  up  to  f  in. 
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diameter  may  be  passed  through.  Pro- 
vision is  made  so  that  the  centre  may  be 
rotated  or  dead,  as  required. 

The  machine,  according  to  Grits  and 
Grinds,  wdll  swing  woik  up-  to  12  in.  in 
diameter  and  36  in.  long.  Much  of  the 
mechanism  of  the  multi-purpose  machine 
is  the  ^me  as  is  used  on  Xorton  niachines 
for  cylindrical  giiuding,  and  is  of  the 
same  accuracy 

The  regulai  A£uii>nient  of  the  multi- 
purpose mac.  ,ne  consists  of  the 
following  :  — 

One  si)e(Mal  inilling  cutter  chuck. 

One  iuii\;i--:il  three-jaw  chuck,  9i  in. 
capacity. 

One  internal  spindle. 

Three  complete  steadyrests. 

One  centre  lest. 

One  table-type  diamond  tool  holder. 

Two  wheel  sleeves  for  wheels  12  in.  dia- 
meter and  5  in.  hole. 

One  set  of  grinding  Avheels. 

One  set  of  work  drive  dogs,  l^in., 
2iin.,  and  4  in.  capacity. 

"Tooth  rests,  splash  guards,  and  a  com- 
plete set  of  wrenches. 


Contributions,  correspondence,  and  suggestions  wii: 
be  welcomed,  our  desire  being  to  encourage  n 
closer  association  between  our  readers  and  our' 
selves  THE  EDITOR. 
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Norwegian  Cancellations. 

The  fo'llcivviiiii  H<^uies  illustrate  very 
clearly  the  extent  of  the  c  ancellatious  ot 
shipbuilding-  contract.s  l)y  Norwegian 
sliii3owuers.  A  Norwegian  shipowner 
IkhI  paid  a  British  shipbuilder  .£150,000 
on  account  of  a  vessel,  a  further  sum  of 
i'80,000  being-  due.  The  owner,  however, 
was  not  able  to  proA"ide  the  money,  so 
the  vessel  had  to  be  sold  elsewhere,  Avitli' 
llie  result  that  she  did  not  even  realise 
£80,000.  From  this  it  will  be  readily 
understood  that  Norwegian  shipowners, 
banks  and  marine  insurance  companies 
have  been  hit  rathei  badly  of  late. 

New  Aero  Engine. 

Messrs.  ]).  Napier  &  Sons  Ltd.  have 
l)oeu  exhibiting  to  aviation  experts  a  new 
aero  engine  which  they  have  constructed, 
and  althaugh  weigliing  only  2,2001b., 
develoiis  1,000  h.]).  It  is  iutejesting  to 
recoid  that  loconu)tive  engines  develo])- 
iiig  the  same  horse  powei;  would  weigh 
147, S40  lb.  without  fuel  or  water.  The 
new  engine  is  to  be  fitted  to  a  specially 
designed  aeroplane  now  being  l)uilt  for 
the  Air  Ministry.  Forthcoming  trials 
are  considered  to  be  of  great  importance, 
and  are  awaited  with  keen  interest. 

Another  development  in  commercial 
aeroplanes  has  been  made  by  the 
(lloucestershire  Aircraft  Co.  Tjtd.  for  a 
(  arg'o-carrying  machine  of  high  capacity. 
This  is  a  tractor  biplane  fitted  with  a 
Rolls-Eoyce  "Eagle"  engine.  The 
wings  of  the  upper  plane  are  larger  in 
area  and  thicker  in  section  than  tho.se  of 
the  lower  plane,  and  the  petrol  tanks  arc 
fitted  inside  them.  The  fuselage  of  the 
machine  is  in  three  sections.  The  lead- 
ing one  takes  the  engine,  the  middle  one 
the  cabin  and  the  rear  one,  which  carries 
the  tail  and  skid,  is  hinged  on  to  the  cabin 
section,  so  that  it  can  be  turned  at  right 
angles  to  the  rest  of  the  fuselage.  By 
this  means  cargo  can  be  taken  abroad 
with  great  ease.  By  means  of  a  gangway 
hinged  to  the  cabin  floor  loading  trolleys 
can  l)e  wheeled  right  into  the  aeroplaiie. 

The  machine  has  a  goods  load  of 
]  ,000  lb.  Its  ceiling  is  14,000  ft.,  and  its 
an-  endurance  is  four  hours  and  three- 
([uarters  at  a  cruising  speed  of  92  miles 
au  hour. 

Rhythm. 

Some  interesting  facts  weic  given  by 
Dr.  (x.  H.  Miles,  secretaiy  and  assistant 
director  of  the  National  Institute  of 
Industrial  Psychology,  when  discussing 
the  annual  rejjort  of  the  Industrial 
Fatigvie  Hesearch  Board  with  a  Press 
representative.  In  giving  some  illustra- 
tions of  the  appilication  of  rhythmic  prin- 
(■i])les  to  efficiency  in  industry,  be  said 
that  at  a  certain  factory  a  man  was 
employed  in  feeding  an  automatic  box- 
wiring  machine.  lie  had  to  place  the 
box  in  position  at  r(>gular  inteivals, 
liming  himself  to  the  moveiments  of  the 
machine.  On  occasions  he  failed  to  do 
tliis  correctly,  with  I  he  i  (>sult  that 
material  was  s])oiled  and  the  machine  had 
U)  be  stopped.  It  was  discovered  by 
observation  that  the  natural  rate  of  the 


worker  was  slower  than  the  rate  of  the 
machine.  It  was  decided  to  adjust  the 
nuicliine  to  the  worker,  with  the  result 
that  though  the  machine  travelled  at  a 
slower  rate  there  was  an  actual  increase 
in  output  of  10  per  cent. 

Tests  have  been  devised  for  machine 
operators  which  determine  whether  a  man 
is  more  suited  to  a  cjuick-moving  or  slow- 
moving  system.  The  principle  under- 
lying the  tests  is  this  :  A  pUite,  having  in 
it  a  slot,  revolves  beneath  a  small  open- 
ing'. The  person  being  tested  is  asked  to 
drop  a  ball  through  tlie  slot  as  it  passes 
beneath  the  opening.  As  the  speed  of 
the  disc  increases,  a  |)oint  is  reached  at 
which  the  man  fails  to  gauge  the  rate  of 
movement  and  the  coiieot  time  to  drop 
the  ball,  and  his  quickness  or  otherwise  is 
tlvus  estimated. 

Women's  Wages  "  Cut." 

The  Industrial  Court  which  issued  its 
awaicl  on  Saturday  last,  gianting  an 
application  by  the  official  side  of  the 
Fngineering  Trade  Joint  Council  for  the 
I'eduction  of  wages  of  women  employed  by 
the  War  Department  in  engineering 
establishments  by  2s.  Gd.  per  week,  and 
those  of  women  employed  as  fahiic 
workers  in  the  Royal  Aircraft  Establish- 
ment, Farnborough,  by  Is.  Od.  per  week. 
The  number  of  women  affected  totals  over 
300,  and  the  leductions  come  into  force 
next  pay  day.  The  present  rate  of  the 
Wloolwich  and  Enfield  establishnumts  is 
35s.  6d.  per  week,  and  at  Farnbomugh 
34s.  6d.  per  week. 

The  Court  allowed  a  claim  by  wiremen 
in  the  Admiralty  dockyards  for  an 
increase  of  2s.  per  \^•eek  on  present  rates. 

New  Ship  for  Aberdeen  Line. 

A  Jiew  vessel  for  Messrs.  (ieorge 
Thompson  &  Co.'s  Aberdeen  Line  (the 
Sophocles)  A\as  open  for  inspection  on 
February  16,  pending  her  departure  on 
]\Iarch  1  for  her  maiden  voyage  to 
.Vustralia.  She  was  built  at  Belfast  by 
Messrs.  Harland  &  Wolff,  and  is  a  twin- 
screw  vessel  ot  12,302  tons  gross  registei', 
diiven  by  two  sets  of  compound  double- 
reduction  geared  Brown-Curtis  turbines 
at  a  sea  speed  of  14  to  15  knots.  With 
the  other  ships  of  the  line  already  in 
service,  and  with  the  Diogenes,  w  lii(  ]i  ^y^ll 
he  put  in  commission  during  the  coming 
summej',  she  will  enable  a  regular 
monthly  service  to  be  maintained. 

Maiden  Voyage  of  Motor  Liner. 

The  British  India  Co.'s  8,000-t,on  motor 
liner  Domala  has  just  completed  heT 
nuiiden  voyage  from  London  to  Bombay, 
and  exceeded  all  expectations.  On 
December  30  she  left  London  with 
passengers  for  Bombay,  and  arrived  at 
lier  destination  practically  at  the 
sched\iled  houi'  on  -laiuiary  27. 

The  twin  sets  of  Diesel  heavy  oil 
internal-combustion  engines  ran  thi'ough- 
out  the  voyage  with  smoothness  ami 
economy,  their  daily  coirsumption  al  13.\ 
knots  being  under  17  tons,  or  one-fourth 
only  in  weight  of  the  coal  tM|ui\  alcnt . 
'^riie  vessel    is  to  leave    Karachi  toi  the 


United  Kingdom  within  the  next  few  days. 
The  Domala  is  one  of  20  similar  vessels 
built  or  piojected  during  the  past  nine 
years  for  the  British  India  Co.  Earlier 
vessels  of  her  type  have  been  fitted 
variously  to  run  reciprocating  engines 
with  coal  fuel,  i  eciprocating  engines  with 
oil  fuel,  geared  turbines  with  coal  fuel 
and  geared  turbines  with  oil  fuel,  so  that 
there  is  now  a  basis  for  compai  ison  of  the 
relative  efficiency,  in  sistei-  ships,  of  five 
varying  methods  of  jjiopulsion. 

The  British  India  Co.  has  five  motoi- 
vessels  now  building,  including  one  at 
Messrs.  Barclay,  Curie  &  Co.'s  yai'd,  of 
the  sanu'  tonnage  and  design  as  tile 
Domala,  which  will  also  be  engined  bv 
the  North  British  Diesel  Works. 

Manchester  Ship  Canal. 

The  depression  in  the  nation's  general 
trade  is  to  som.e  extent  reflected  in  the 
annual  report  of  the  Mancdiester  Ship 
Canal,  which  has  just  been  issued.  The 
total  toll-paying  merchandise  traffic  dealt 
with  during  the  past  yeai-  amounts  to 
3,293,670  tons,  and  to  find  a  smallei- 
tonnage  than  this  one  has  to  go  as  far 
back  as  1901  when  only  2,942,393  tons 
weie  dealt  with.  The  barge  ti'affic  also 
appears  to  have  suffered  very  heavily, 
representing  only  176,201  tons.  This  is 
the  smallest  tonnage  since  the  canal  was 
opened  for  traffic  in  1894.  Luckily  there 
are  indications  that  the  trade  of  the  port 
is  on  the  mend,  and  the  monthly  report  of 
the  company  foi-  Tanuary  tends  to  confirm 
this.  Many  people  will  welcome  the 
resumption  of  publication  of  these 
monthly  returns,  which  were  suspended 
during  the  war. 

Sheet-iron  Prices. 

During  the  past  week  there  has  been  a 
leduction  in  West  Midland  sheet-iron 
prices  of  10s.  to  £1  per  ton.  As  a  result 
the  new  quotations  become :  Singles. 
£13  5s.;  doubles,  £1;}  15s.;  and  lattens. 
£14  15s.  This  jeduction,  ^^hioh  is  the 
first  this  year,  follows  the  Scottish  reduc- 
tion of  20s. 

Department  Closing. 

Owing  to  the  high  cost  of  production. 
Mes.srs.  Sir  W.  (}.  Armstrong,  W^hitworth 
&  Co.  Ijtd.,  Newcastle,  have  closed  doAvji 
their  steelworks'  forge  and  stamping 
department.  Between  800  and  900  men 
are  unfortunately  involved,  and  Messrs. 
Armstrong,  Whitworth  state  they  do  not 
see  any  likelihood  of  reopening  this 
department  until  sufficient  orders  at 
remunerative  prices  can  be  obtained  to 
warrant  such  an  action. 

Naval  Depot  for  Shipbreaking.  I 

\\'e   understand  tliat    negotiations  ar.' I 
practicallv    com])leted    between    Messr>.  i 
T.    W.    Ward    I.td..  Shefiield,    and  the 
Admiialty,  by   which   the  company  will 
take    over    tlie    naval    depot    at    Inver- 1 
keithing.    It  is  stated  that  if  the  deal  is 
successfully  completed  ^lossis.  Ward  will 
adapt  the  depot  for  .shipbreaking.  The 
terms  offered  for  the  lease  have  not  been 
disolo.sed. 
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How  Other  Industries  Stand. 


I  GERMAN  INDUSTRIES. 

I  Whatever  may  happen  in  (xeimauy  in 
!  the  near  future,  there  is  abun(hint  evidence 
1  that  many  ot  her  industries  aie  at  present 
[['iu  a  prosperous  condition.  It  is  stated,  for 
[  instance,  that  the  Customs- Union  between 
1  Danzig'  and  Poland  which  took  effect  on 

•  January    lU    will    gradually  transform 
Danzig  into  an  industrial  town.    jS^ew  in- 

•  dustries  are  already  beginning  to  spring 
I  into  existence.  The  textile  industry  has 
.started  by  setting  up  three  knitting 
1  machines  in  the  former  gun  factory.  A 
;  central  Geinian  lacquer  factory  is  plan- 

j  uing  the  erection  of  a  factory  there,  an 
'  artiticial  stone  factory  is  already  working 
'  and  a  wire  and  nail  factory  is  just  in  the 
[  course  of  construction.  Also  the  erection 
i  of  engineering  works,  of  a  chemical  fac- 
I  tory  and  of  several  other  industrial  cou- 
rt cerns  has  been  piojected. 
P  There  is  hardly  any  German  industry 
1  that  encounters  so  many  difficulties  as  the 
1'  porcelain  industry.    It  is  cJiiefiy  the  fuel 

and  raAV  materials  which  clause  inanufac- 
I  turers  greatest  anxietj-.  Most  factories 
^' are  using  Bohemian  brown  coal,  which  is, 
I  however,  very  dear  now  partly  owing 
'J  to  present  depreciation  of  mark,  partly 
'  also  to  the  enormous  freight  rates.  As 
;  regards  raw  materials,  it  is  chiefly  porce- 
I  lain  earth  and  Norwegian  feldspat  which 
I  have  to  be  imported  in  large  quantities 
\\  and  at  very  high  prices,  as  they  come 
li  mostly  from  countries  with  high  curren- 
'  cies.  "  In  spite  of  high  prices  domestic 
1  trade  in  porcelain  goods  has  up  to  now 
•'  been  fairly  busy,  even  luxury  porcelain 

being  in  good  demand.  Export  trade  has 
j  much  increased  within  the  last  few 
1  months.  Nearly  all  factories  have  been 
1  able  to  book  orders  enough  to  keep  them 
I  going  on  full  time. 

[\     From  one  source  we  learn  that  some 
r  time    ago    the    Thysseu    group  made 
1-  extensive  additions.      Now  the  Deutsche 
!  Bergwerkszeituny    reports   that   big  ex- 
'  tensions  are  planned   for  all  the  other 
'  works  of  the  concern.    In  the  first  place, 
'  there  will  be  some  very  big  new  works  for 
■  the  manufactiu-e  of  electro-technic  articles, 
then  also  a  considerable  extension  of  the 
\  pipe  producing  works.       The  necessarx 
}'  funds,  which  are  computed  at  U\o  to  three 
milliards,  will  be  provided  by  banking 
credits  and  bonds. 

"The  German  leather  industry  can 
boast  to-day  of  having  nearly  regained  its 
former  position  in  the  world  markets, 
partly  on  account  of  the  reawakening  de- 
mand in  the  world  tor  German  quality 
goods,  partly  also  because  the  depreciation 
of  the  German  currency  created  fresh  pos- 
sibilities for  a  brisk  German  export  trade. 
Moreover,  besides  these  two  very  effective 
stimulations  of  trade  there  was  by  chance 
a  third,  namely,  the  precarious  economic 
situation  of  the  countries  witk  high  cur- 
rencies, and  connected  therewith  a  stagna- 
tion in  their  markets  which  must  needs 
lead  to  a  considerable  reduction  in  the 
working  time  and  even  to  the  complete 
cessation  of  work  in  many  industries.  Like 
most  branches  of  the  German  industry  also 
the  nuuiufuctuie  of  leatlier  and  leather 


goods  was  able  to  jjrofit  by  a  very  lively 
export  trade  during  the  autumn  months  of 
last  year,  which  will  ever  be  remembered 
as  having  brought  one  of  the  most  remark- 
able high  tides  of  business  in  German 
history,"  says  a  German  trade  jouinal, 
and  the  statement  gives  one  food  for 
thought. 

POSITION  OF  COAL  INDUSTRY. 

One  of  tile  worst  disservices  that  could 
be  rendered  to  our  national  trade  as  a 
whole  is  to  misrepresent  the  position  of  the 
coal-mining  industry — the  foundation 
upon  which  British  prosperity  has  been 
built. 

The  truth  is  that  the  industry  has  been 
passing  through  a  critical  time,  but  the 
outlook  is  now  sufhciently  promising-  to 
justify  the  hope  and  expectation  of  greatly 
improved  conditions  in  the  not  remote 
future.  Compared  with  a  year  ago,  coal 
to-day  is  cheap,  and  the  demand,  particu- 
larly from  overseas  consumers,  distinctly 
better.  It  is  true  that  we  have  not  yet 
reached  the  pre-war  level  as  regards  eitlier 
prices  or  volume  of  trade,  but  the  fact 
remains  that  Ave  have  made  considerable 
])rogress  along  these  lines  towards 
economic  recovery. 

The  recapture  of  the  overseas  markets 
f(»ri)ierly  held  by  this  country  has,  how- 
ever, not  been  achieved  without  cost ; 
indeed,  the  process  has  involved  for  the 
time  being  the  necessity  of  low  wage  rates 
for  the  mineis  and  the  surrender  of  tlie 
owners'  profits.  Emi)loyeis  and  men  liave 
had  to  make  common  sacrifice  in  order 
to  set  the  wheels  of  indristry  moving. 
Export  coal  prices  have  been  forced  down 
to  a  competitive  level,  and  this  has,  in 
many  cases,  entailed  loss  to  British 
exporters,  -who  have  wisely  adopted  the 
far-sighted  policy  of  re-establishing  them- 
selves in  overseas  markets  and  relegating 
price  to  a  secondary  position.  The  vital 
imi)ortance  of  these  markets  to  Great 
liiitain  is  realised  by  every  student  of 
economic  questions.  Their  loss  would 
entail  tlie  restriction  of  imports  of  food 
and  raw  nuiterials  into  this  country,  and 
would  thus  aim  a  deadly  blow  at  our 
manufacturing  tiades.  besides  forcing  up 
I  lie  cost  of  living. 

The  system  of  wages  regulation  em- 
bodied in  tlie  terms  of  settlement  has 
resulted  in  successive  reductions  in  the 
payments  made  to  the  miners,  while  it  has 
absorbed  practically  the  wdiole  of  the 
profits  of  the  industry.  But  it  is  clear 
that  had  this  expedient  not  been  adopted 
there  could  have  been  no  forward  move- 
ment in  the  industry  such  as  is  now  taking 
place. 

Moreover,  the  careful  adjustment^  of 
wage-rates  periodically  has  had  the  effect 
of  minimising  unemployment  among  the 
men.  It  is  little  realised  that  in  none  of 
tlie  great  industries  is  there  such  a  propor- 
tionately small  number  of  men  dnuying 
the  "dole"  as  in  coal  mining.  This  is 
shown  by  the  latest  available  official 
fioures  which  are  given  in  the  Labour 
Cfnzette  for  Jamiary.  At  the  end  of  last 
year'  the  estimated  number  of  insured 
workiH'oplc  in  the  industry  was  l,14n',()70. 


of  which  number  there  were  120, 348,  or 
11  1  per  cent,  unen)p]oyed.  Against  tliis, 
the  ])ercentage  of  unemployed  in  the  iron, 
steel  and  allied  trades  is  given  as  3()'T,  for 
other  metals  129"),  and  for  tlie  cutlery 
trade  •)n'l.  In  the  cottcn  trade  there  were 
!)8,iHi5,  oi  IT'l  per  cent,  unemployed  out 
of  a  total  of  577,710,  and  in  the  Hax, 
linen,  and  hemp  sections  the  proportion 
was  2V2.  Shipbuilding,  engineering, 
building,  and  works  coust?-uction  also 
show  percenages  vastly  in  excess  of  tliat 
of  the  mining  industry. 

These  trades  have  had  the  advantage  of 
the  substantial  lowering  of  coal  prices, 
secured  at  the  expense  of  coal  owners  and 
iheir  workpeo[)le.  but  nevertheless  a  very 
consideiable  proportion  of  the  persons 
engaged  in  them  are  now  l)eiiig  main- 
tained at  the  expense  of  the  taxpayers. 
On  the  other  hand,  the  mining  industiy, 
despite  the  g'*loomy  pictures  painted  by  the 
alarmi.sts,  is  not  far  fioin  being  self- 
su))iM)rtino',  and  is,  in  an  economic  sense, 
in  a  healthier  state  than  it  lias  been  witliin 
leoent  years. 

WEEKLY  OUTPUT  OF  COAL. 

We  give  below  the  oHicial  statement  ol 
the  coal  output  at  the  mines  of  (Jreat 
liritain  for  the  four  weeks  ended 
February  4.  For  the  week  ended 
I'ebruarv  4  the  output  was  4,80;),  100  tons, 
as  compared  with  4,7-"^8,700  tons  in  the 
previous  week,  and  4,418,200  tons  iu  the 
week  ended  February  o,  1921. 

Jail.  14.  Jan.  21.  Jan.  2S.  Kob.  4. 

Districts  'l,'oii9.  Tons.  'ions.  Tous. 

N'oithumberlaiia   254.000  223,300  232,500  220,500 

Ourham    61K,700  582,900  618,500  ()27,900 

Vorksliiro    Sfi',SOO  819,800  849,900  861,806 

Lancashire,  Chesliire, 

aud  North  Wales....  403,000  393,900  410,600  410,600 
Derby,  Nottingham  and 

Leicester   5W.200  689,000  61.S,0C0  C38,.-.00 

Stafford,  Shropshire, 

Warwick,    Worcester  341.200  320,000  349,300  35S,M0 
South  Wales  and  Mon- 
mouthshire  927,900  927,!'00  909.000  897,700 

Other  Euglish  Districts  8:),200  87,800  90,000  S9,20J 

Scotland   62  1,100  OOV.OOO  000,900  680,100 


Total 


4,719,100    4.560,500   4.738.700  4,S03,1Q0 


-Bodid  of  Ti(i(h-  Joiiiiial. 


.MoN-sTER  Engines.-  Mr.  Oliver  Bury,  geiieial 
manager  of  the  Great  Nortlieni  Railway,  in  London, 
this  week,  said  their  chief  locomotive  engineer 
intended  to  introduce  some  monster  engines.  The 
scheme  for  electrification  was  making  good  progress, 
and  the  death  of  the  .steam  engine  was  certain, 
perliaps  not  in  his  time,  but  some  of  the  younger 
employees  of  the  fiiin  would  be  able  to  tell  then- 
children  lliat  tlifv  h;i<l  seen  a  locomotive  leave 
King's  Cross. 

Railway  Statistics.— The  November  railway 
statistics,  although  showing  a  continued  falling  off 
in  tlie  volume  of  passenger  traffic,  show  that  the 
tonnai'e  of  freight  traffic  conveyed  was  greater  than 
in  anv  preceding  month  in  1(121  with  the  exception 
of  Januarv.  During  November  the  quantity  ol 
coal  and  coke,  conveved  was  greater  than  in  aiiy 
month  since  December,  1920.  The  total  tonnage.; 
however,  showed  a  decrease  of  1.2/3.662  tons  or 

4-  0   per   cent   compared   with  that   of  November 
l<t20    and  the  ton-miles  worked  a  decrease  ot  ir'i 
per  cent     'I'he  average  wagon  and  train  loads  were 
.V46  tons  and  126  tons  respectively,  compared  with 

5-  39  tons  130-13  tons  in  November.  1920.  Ihe 
improvement  in  the  rate  of  movement  was  main- 
tained, and  the  net  ton-miles  per  engine  hour  were 
428  asaiiist  405  in  the  corresponding  period  ot 
]()2b  In  October.  1021,  the  total  freight  receipts 
(less'  cost  of  collection  and  delivery)  of  railways  in 
(Jreat  Britain  amounted  to  £10,280,487. 
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SHEFFIELD. 


(FiioM  Ouu  Own  Cokeespondent.) 

The  only  feature  in  Sheffield  trade  at  the 
present  time  is  the  number  of  enquiries, 
which  are  so  numerous  that  if  only  a  third 
\vere  to  materialise  the  unemployed  would 
soon  be  reduced  by  40  per  cent. 

A  remarkable  feature  is  that  while  the 
tone  is  more  hopeful  and  the  outlook 
optimistic,  there  is  nevertheless  an  inciease 
in  the  number  of  .  unemployed — to 
approximately  50,000.  Only  7,000  of 
these  are  on  short  time,  and  only  3,000 
women.  Thus  there  is  the  startling 
number  of  40,000  totally  unemployed. 
Compared  with  Leeds,  whose  population  is 
a  few  thousands  less  than  Sheffield,  we 
have  10,000  more  totally  unemployed. 
Compared  with  most  centres  the  per- 
centage to  population  is  exceedingly  large. 
The  amount  of  work  being  done  is  cer- 
tainly less  than  at  any  time  in  the  last  30 
years,  excluding  stiike  peiriods,  if  popula- 
tion and  capacity  are  taken  into  account. 
Stagnation  lias  struck  heavy  engineering 
now  almost  as  bad  as  some  branches  of 
steel.  It  was  hoped  ere  this  that  new  and 
big  railway  orders  would  have  been  placed, 
but  the  big  promises  of  a  few  weeks  ago 
have  not  materialised.  The  new  boom  in 
home  rail  shares  which  set  in  at  the  open- 
ing of  the  week  is  looked  upon  with 
pleasure,  as  likely  to  precede  activity  in 
rail  work  generallv. 


[FROM  CORRESPONDENTS  AT  HOME  AND  ABROAD.] 

employers  alike  yield  to  the  necessity  of 
getting  on  to  sound  economic  working  con- 
ditions, but  there  are  no  signs  of  improve- 
ment yet,"  declared  Sir  Walter  Euncinian, 
the  well-known  Tyneside  shiiwwner,  at 
the  launch  of  his  new  vessel,  the  Dalenrow, 
at  Howdon,  for  the  Moor  Tjine.  That  the 
outlook  of  the  veteran  owner  is  not  quite 
so  dark  as  that  was  sliown  five  minutes 
later  when  he  added:  "I  have  not  come 
back  to  shipping  for  fun  but  for  business." 

The  sea  trials  of  Messrs.  Furness, 
Withy's  new  motor  ship  Dominion  Miller, 
the  first  British-owned  boat  to  be  fitted 
with  Messrs.  Doxford's  all-British  opposed 
piston  oil  engine,  took  place  satisfactorily 
off  the  Tyne,  and  the  vessel  is  now  at 
Southampton.  She  is  420  ft.  long,  with  a 
l»ieadth  of  54  ft.,  and  a  deadweight  ton- 
nage of  9,000.  The  engine  developed 
3,000  i.h. p.,  and  has  steam  auxiliaries. 
Steam  is  raised  by  two  oil-fired  boilers,  the 
use  of  coal  being  eliminated.  Solid  injec- 
tion is  used,  the  pressure  of  fuel  being 
10,000  lb.  to  the  square  inch. 

The  outlook  is  brighter  in  the  Cleveland 
iron  market  than  it  has  been  for  some  time, 
and  German,  Belgium  a,nd  Italian  firms 
are  noAv  in  the  field  as  buyers.  Already 
1,500  tons  of  East  Coast  hematite  haA'e 
been  shipped  to  the  "Fatherland,"  and 
there  is  a  prospect  of  more  fuinaces  being 
relighted  on  Tees-side  at  an  early  date. 


NEWCASTLE-ON-TYNE. 

(Fkom  Ouh  Own  Correspondent.) 

Bad  news  awaited  many  hundreds  of 
employees  of  Messrs.  Sir  W.  G.  Arm- 
strong, Whitworth  &  Co.  Ltd.,  last  week- 
end, when  the  Elswick  firm  announced 
that  it  has  been  compelled  to  close  down 
(he  steelworks,  forg*e  and  stamping  depart- 
ments "  because  the  cost  of  production  is 
considerably  higher  than  our  customers 
are  able  to  pay,  and  we  are  not  prepared  to 
face  the  heaA^y  loss  entailed,"  a  remark- 
able statement  coming  as  it  does  from  the 
greatest  ararament  firm  in  the  Biitish 
Empire,  one  that  had  20,0'00  employees  on 
its  pay  sheet  during  the  war  in  Newcastle 
alone.  The  works  referred  to  will  not  be 
reopened  until  remunerative  orders  can  be 
obtained. 

The  Mercantile  Dry  Dock  Co.'s  estate 
at  Jarrow  is  being  steadily  deA'elo])ed,  for 
two  large  oil  de])ols  have  been  established 
and  negotiations  are  in  progress  for  other 
objects. 

"All  wartime's  inflated  delusions  will 
have  to  gn  by  ilie  board,  and  workmen  and 


BIRMINGHAM. 


(From  Our  Own  Correspondent.) 
In  regard  to  the  British  Industries  Fair, 
the  railway  companies  have  decided  to  give 
reduced  fares  for  the  benefit  of  those  who 
desire  to  visit  either  London  or  Birming- 
ham. Where  people  return  the  same  day 
the  fare  will  be  single  for  the  double 
journey,  and  where  they  stay  froni  two  to 
six  days  the  cost  of  the  return  ticket  will 
be  one-third  more  than  the  ordinary  single 
fare. 

There  has  been  an  increasing  number  of 
orders  from  overseas,  and  both  Australia 
and  vSoutli  Africa  have  been  fairly  ready 
ljuyers  ol  walci'  littiims  and  other  articles 
in  which  reliability  of  manufacture  is  a 
consideration.  Wherever  solidity  of  pro- 
duction is  required,  then  the  British 
manufacturer  always  has  a  chance.  It  is 
thought  that  there  will  be  a  great  call  for 
sanitary  goods  from  various  parts  of  the 
world. 

It  is  rather  a  significant  sign  how  often 
(•ash  with  order  is  now  being  sent.  This 
suggests  that  customers  are  really  anxious 
to  have  their  wants  supplied  i)romptly.  It 
i-;  known  that    many  Continental  buveis 


have  found  that  Grerman  promises  cannot 
be  relied  upon,  and  a  considerable  order 
for  brassfoundry  last  week  reached 
Birmingham  from  Amisterdam.  Indeed, 
there  is  likely  to  be  a  quickening  in  the 
demand  for  brassfoundry  goods ;  the 
moment  that  would-be  buyers  harbour  the 
impression  that  prices  are  getting  within 
measurable  distance  of  lowest  levels,  then 
orders  will  come  in,  and  come  in  freely. 

The  General  Electric  Co.  continue  to 
receive  useful  orders,  and  generally  the 
electrical  industry  is  brightening  up  con- 
siderably. UnfoTtunately,  other  sections 
of  Birmingham  trade  are  anything  but 
brisk,  and  the  Birmingham  Small  Arms 
Co.  laid-off  quite  a  big  lot  of  men  recently, 
and  serious  depression  exists  on  the  side  of 
the  city  in  which  their  big  works  are 
situated.  The  firm  have  caught  the  cold 
blast  A^ery  badly. 


BARROW. 

(From  Our  Own  Correspondent.) 

In  addition  to  her  main  propelling 
machinery,  which  consists  of  two  sets  of 
Vickers  oil  engines,  totalling  2,500  b.h.p., 
the  motor  vessel,  Scottish  Mu.slcian 
(14,200  tons  displacement),  Avhich  wa- 
launched  last  week  by  Messrs.  Vickers  for 
Tankers  Ltd.,  has  some  interesting 
meohani'cal  features.  She  carries  thret 
steam  reciprocating  pumps  for  cargo 
handling,  each  capable  of  delivering  300 
tons  of  oil  i^er  hour,  the  deck  delivery  pipe 
line  being  fitted  with  numerous  connec- 
tions so  that  shore  attachments  may  be 
arranged  without  loss  of  time.  .  In  the 
cargo  tanks  and  bunkers  there  is  an 
installation  of  steamheating  coils  on  a 
geiif  lous  scale  for  the  purpose  of  reduc- 
ing- the  viscosity  of  thick  oils  to  a 
consistency  at  which  the  pumps  can  handle 
the  cargo  expeditiously.  Steam  for  thi> 
purpose  is  provided  by  two  water-tube  oil- 
fired  boilers  situated  above  the  engine 
room,  which  also  ])rovide  steam'  for 
auxiliary  machinery  and  for  steaming  oSt 
the  cargo  tanks.  A  feature  of  thes^ 
boilers  is  the  fact  that  in  addition  to  the 
oil- filed  furnaces,  provision  is  made  for 
utilisiiio'  the  waste  gases  from  the  main 
propelling  engines  foi-  raising  and  main- 
taining steam)  pressure.  Two  steam- 
driven  dynamos,  of  50  kw.  each,  supply 
the  lighting  current  and  also  power  for 
bilge  pump,  a  refrigerator  water-sujiplv 
pumi).  a  CO.  refrigerator  compressoi. 
ami  a  motor  for  engineer's  workshop. 

With  the  restarting  of  the  rail,  fish- 
plate, axle  and  tyre  mills  at  the  United 
Steel  Co.'s  works  at  Moss  Bav,  thi«  week, 
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World's  Engineering  News— continued. 


a  distinct  improvement  is  given  to  tiade 

in  tlie  Cumberland  end  of  the  district. 
!    Six  weeks'  work  is  certain,  but  it  is  felt 

that  in  the  interim  there  will  be  an  acces- 
!.  sion  of  further  work.  Orders  are  coming 
I   in  to  the  steelworks  from  overseas  a.'^  well 

as  on  home  account.  The  demand  for  ferro- 
j  manganese  fmni  America  at  £14  10s.  per 
ii  ton  is  still  brisk,  and  with  the  brightening 
ii  outlook  in  the  steel  trade  it  is  more  than 
j   likely  that  a  furnace  in  Cumberland  will 

be  put  on  to  speigel   at  an   early  date. 

Millom  ironworks  will  reopen  on  Monday 

next. 

Representatives  of  practically  every 
.  industrial  establishment  in  the  town  and 
trade  union  officials  attended  a  conference 
called  by  the  Mayor  on  Tuesday,  to  con- 
sider suggestions  for  the  introduction  of 
new  industries  in  Barrow.  Discussion 
chiefly  revolved  round  a  proposal  for  the 
mass  production  of  motor  vehicles  and  the 
establishment  of  a  traAvling  industry. 
In  regard  to  the  former,  a  representative 
of  one  of  the  more  important  firms  sug- 
gested that  it  would  be  a  much  wiser 
course  for  them  to  use  their  endeavours  to 
cultivate  and  stimulate  existing  enter- 
j)rises  rather  than  to  go  in  for  new  ones 
.which  held  out  little  promise  of  achieving 
very  niuch  success.  It  was  pointed  out 
that  mass  produt'tion  had  been  resorted  by 
English  motor  car  makers  with  results  that 
were  hardly  satisfactory.  Eventually  it 
,was  decided  to  wait  until  after  the  Mayor, 
together  with  the  representatives  of  other 
places  affected  by  the  suspension  cf  the 
Admiralty  coutrai  is,  li;is  had  the  promised 
j  interview  with  the  Premier  on  the  subject 
of  alternative  work,  and  then  the  Mayor 
will  recall  the  conference.  The  suggestion 
for  a  trawling  venture  was  referred  for 
consideration  to  the  Port  Development 
Committee. 


SOUTH  STAFFORDSHIRE  AND 
WORCESTERSHIRE 

(Fkom  Our  Own  Correspondknt.) 

A  matter  of  considerable  interest  to  this 
k  district,  and  on  which  much  gratification 
I  is  expressed,  is  the  recent  reunion  of  steel- 
[J  makers  throughout  the  Kingdom  and  the 
H  fixing  of  minimum  selling  prices  for  con- 
|J  structional  steel.  For  some  time  past 
I  makers  in  this  district  have  been  unable  to 
compete  with  Scotch  products.  Local 
constructional  engineers  point  out  thai 
such  areas  as  London  and  Bristol  have 
been  regarded  as  centres  of  free  competi- 
tion and,  in  some  instances,  have  been 
obtaining  their  steel  from  Midland  firms, 
in  spite  of  the  higher  railway  charges,  at 
£1  less  than  bridge  builders  and  other .s  in 
this  district.  Xow  that  uniform  prices  of 
i^lO  for  angles  and  £10  10s.  for  joists 
delivered  have  b^en  agreed  unon  it  is  hoped 
and  anticipated  that  steelmakers  heie- 
pbont^'  will  secure  a  fair  share  of  the  busi- 
ness going. 

The  South  Staffo-'-dshire  iron  trade, 
which  for  many  months  past  has  experi- 
enced perhaps  the  worst  effects  of  the 
slump,  is  now  finding  a  little  enconrage- 
>  ment  i-"  some  revival  of  foreign  enquiry. 
Iron  mills  at  the  moment  remain  largely 
imemnloved,  but  it  is  expected  that  a  fair 
proportion    of  business  will  materi?ilise 


from  the  enquiries  now  abroad.  Business 
in  the  iron  mills  of  the  district  where  the 
rerolling'  of  steel  is  carried  out  has  also 
improved  owing  to  the  reduction  in  the 
price  of  steel  billets,  which  are  now  obtain- 
able at  £7  5s.  Makers  of  best  bars  con- 
tinue to  do  a  fair  amount  of  business  at  the 
new  price  of  £14  10s.  In  the  common  bar 
branch  makers  appear  to  be  having-  a  free 
hand,  with  the  result  that  values  have 
declined  for  nut  and  bolt  iron  to  anything 
down  to  £11,  though  quotations  are  main- 
tained at  a  higher  level,  ranging  in  vsome 
cases  to  £11  15s.  and  even  £12.  Business, 
however,  is  being  placed  with  those  firms 
which  offer  the  best  terms,  and  a  good 
number  of  orders  are  going  to  Lancashire 
on  tliat  account.  Fencing  manufacturers 
are  fairly  good  customers,  better  than  the 
nut  and  bolt  industry,  which  moves  but 
slowly.  Orders  for  iron  tube  strip  are  on 
a  limited  scale,  even  on  the  reduced  basis 
of  £12  10s.  Makers  of  cast-iron  pipes  are 
fairly  busy. 

There  are  a  few  more  enc^uiries  in  cir- 
culation for  galvanised  corrugated  sheets, 
and  most  makers  continue  to  quote  £16  per 
ton  f.o.b.,  but  some  business  is  said  to 
have  been  done  at  £15  17s.  6d.  Customers 
who  have  orders  to  place  have  not  much 
difficulty  in  sectiring  concessions. 

The  Arst  fruits  of  the  developments  in 
connection  with  the  electrification  of  rail- 
ways and  other  public  services  at  home 
and  abroad  are  already  giving  some 
impetus  to  employment  in  the  Black 
Country,  though  they  are  as  yet  tof) 
tentative  to  have  any  widespread  effect. 


BRISTOL 

(From  Our  Own  Correspondent.) 

Here  arid  there  slight  improvements  are 
reported,  but  generally  trade  is  in  a  state 
of  fluctuation,  and  there  is  no  solidarity. 
In  local  trade  circles  the  reduced  bank  rate 
is  expected  to  help  trade  forward,  though 
it  is  considered  by  some  that  if  the  present 
heavy  railway  oharges  and  other  circum- 
stances Tvdiich  are  adversely  affecting- 
progress  were  altered  trade  prospects 
would  be  appreciab!  \-  In  ighter. 

Xt  an  extraordiii  uy  meeting  of  the 
shareholders  of  the  Bii<tol  Trnniwnv-  and 
Carriage  Co.,  a  voolutidii  wa-  unani- 
mously ado]ited  which  approved,  subject 
to  conditions,  alterations  and  variations  (if 
any)  as  Parliament  may  think  fit  to  make 
therein,  and  as  the  directors  of  the  com- 
pany may  approve,  the  Bill  now  being 
promoted  before  Parliament,  the  provisions 
of  which  are  to  i:evive  and  extend  powers 
possessed  by  the  company  in  regard  to  the 
construction  of  certain  lengths  of  tram- 
ways in  the  outlying  districts;  also  to 
acquire  some  outstanding  interests  in  the 
site  of  tile  present  generating  station. 

It  has  been  impossible,  owing  to  cir- 
cumstances during  the  past  seven  or  eisht 
years,  to  undertake  any  further  extensions 
of  the  Bristol  tramwavs  for  which  powers 
were  obtained  in  1904,  he"ce  the  work  has 
remained  in  abeyance.  The  present  diffi- 
culty in  regard  to  proceeding  with  the 
work  is  the  high  cost  of  mat^^rials  and 
labour,  which  would  mak"  the  capital 
expenditure  very  heavy.  However,  the 
directors  feel  that  they  ouffht  not  to  lose 


the  powers  they  possess,  but  should  seek 
an  extension  of  them  to  such  period  as  they 
might  be  able  to  exercise  them. 

On  March  1  and  2  at  Stoke  Canon,  near 
Exeter-,  fairly  extensive  tractor  demonstra- 
tions are  to  be  held  which  will  be  of  con- 
siderable interest  to  farmers.  No 
demonstration  of  this  magnitude  has  ever 
been  organised  previously  in  the  south- 
west. It  has  the  support  of  the  Ministry 
of  Agriculture,  whose  representatives  will 
be  present.  Many  well-known  firms 
throughout  the  country  are  sending  a  wide 
range  of  implements  and  machinery. 

Messrs.  J.  S.  Fry  &  Sons  Ltd.  have 
acquired  land  at  Keynsham,  300  acres  in 
extent,  for  the  purpose  of  an  extension 
factory,  which  was  decided  upon  as  far 
back  as  1914.  The  design  is  of  steel  con- 
struction filled  in  with  bricks  and  con- 
crete. It  is  hoped  that  the  factory  v>'ill  be 
running  by  the  beginning  of  1923.  A  con- 
tract for  1,100  tons  of  steel  has  already 
been  given  to  Messrs.  Redpath,  Brown  & 
Co.,  of  Manchester,  and  it  is  expected  that 
within  a  few  weeks  the  order  for  brick- 
work and  concrete  will  be  placed. 

The  Bristol  Docks  Committee  are  invit- 
ing tenders  for  the  construction  of  four 
30owt.  movable  electric  jib  cranes,  and  the 
erection  of  them  in  front  of  Shed  "  A  "  at 
Avonmoutli  Docks.  It  is  recognised  that 
Avonmouth  is  especially  well  equipped 
with  up-to-date  appliances  for  dealing 
with  general  cargo,  and  recently  one  of 
these,  an  electric  hoist,  was  in  use,  which 
is  a  comparatively  small  machine  con- 
sidering its  utility  and  that  it  is  self- 
contained;  it  has  a  lifting  capacity  of 
10  cwt.,  and  is  used  for  piling  goods  and 
raising  them  for' storing.  A  somewhat 
similar  machine  is  also  available  for  piling 
purposes ;  it  is  an  electrically-driven  con- 
veyor, adjustable  to  any  angle  for  the 
height  required. 


GLASGOW  AND  DISTRICT 

(From  Our  Own  Correspondent.) 

If  anything,  the  tone  in  industrial  circles 
this  week  is  brighter,  and  several  firms 
report  having  received  their  first  orders 
this  year.  Prices  have  certainly  suffered  a 
severe  slump,  and  on  the  assumption  that 
a  reaction  may  take  place  when  trade  does 
recover  a  few  buyers  are  being-  tempted 
to  come  forward.  A  good  sign  is  the 
jesumption  by  Messrs.  (1.  &  J.  Weir  Ltd., 
Cathcart,  of  full  time,  although,  of  course, 
with  a  limited  staff  of  workers.  In  this 
district  so  much  depends  on  shipbuilding 
and  the  iron  and  steel  industries,  Avhich  are 
about  the  hardest  hit  of  any.  In  the 
latter  they  say  that  foreign  buyers  are 
now  coming  forward,  and  in  shipbuilding 
it  is  believed  that  a  settlement  of  the 
bonus  question  will  bring  shipowners  into 
the  picture.  Until  those  two  industries 
recover  unemployment  will  be  very  acute 
in  Glasgow  and  district. 

Iron  and  steelmakers  tell  one  franklv 
that  thev  cannot  discern  any  hopeful 
signs  at  all,  especially  as  regards  home 
trade.  Prices  are  now  at  levels  which  do 
not  yield  any  Avorldns-  profit,  and  still 
nobody  wants  more  than  small  lots  of 
"material  to  keep  them  moving.  The  fixing 
of  th?  prices  of  ship-plates  and  sections  at 
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;i  liiyher  level  thau  was  generally  reached 
before  the  period  of  control  is  said  to  be 
responsible  for  the  postponement  ot  orders 
tor  ship-i)lates,  which  would  have  been 
given  out  if  the  market  for  those  com- 
modities had  remained  "free."  As 
structural  engineers  are  fairly  well  oif  for 
work  there  is  a  growing  demand  for  steel 
joists,  which,  however,  are  being  offered 
i)y  (.'ontinental  makers  at  £8  12s.  Gd.  per 
Ion  against  the  local  figure  of  ill)  10s. 

The  machine  tool  trade  is  still  suffering 
from  slump,  and  many  firms  are  prac- 
tically closed  down.  In  Johnstone  the  heavy 
machine-tool  firms  are  worst  off,  having 
practically  nothing  on  hand  at  all.  The 
.In])anese  Commercial  Mission  which 
\isiled  the  works  of  Messrs.  Bruce, 
i'eebles  &  Co.  Ltd.,  Edinburgh,  were 
intciested  in  a  large  order  going  through 
lor  .Japan,  including  "  Peebles-la-Cour 
Converters,"  and  a  number  of  induction 
motors  for  the  Imperial  Japanese  Navy, 
and  the  "  Kure  ]S'aval  Arsenal." 

A  maker  of  steam-laundry  machinery 
informs  ilie  writer  that  business  is  show- 
ing signs  of  levival,  although  nntil  people 
are  back  at  work  again  there  will  be  no 
great  demand  for  plant  in  the  steam 
laundries.  Makers  of  machine  belting  are 
doing  fairly  well,  as  many  firms  are  taking 
advantage  of  the  present  C[uiet  spell  to 
overhanl  their  machines  and  power  equip- 
ment. 

Shii^builders  do  not  disguise  the 
fact  that  they  await  the  result  of 
the  wages  ballot  with  anxiety.  A 
direct  refusal  of  the  workers  to  agree 
to  the  federation  ]noposals  would 
create  an  absolute  stagnation  in  the 
iiidnstry,  as  it  is  quite  realised  that  no  new 
work  will  be  ])laced  so  long  as  the  existing 
higdi  cost  of  production  exists.  It  seems 
a  case  of  "  half  a  loaf  being  better  than  no 
bread,"  as  far  as  the  men  are  concerned, 
for  the  good  reason  that  a  refusal  to  Mo^v 
their  rates  to  be  cut  will  result  in  con- 
linued  and  increasing  unemployment.  At 
present  the  industry  has  reached  the  stage 
wlien  fresh  contracts  will  require  to  be 
placed  soon  or  many  of  the  yards  will  have 
to  close  down. 


CARDIFF. 

(FR(iM  Our  Own  Correspondent.) 

The  arbitration  proceedings  between  the 
employers  and  men  in  the  tinplate  trade, 
referred  to  last  week,  have  now  been  con- 
cluded, and  despite  the  fact  that  the  men's 
re))reseiitatives  were  asking  for  a  25  ]iev 
cent  bonus,  they  have  agreed  to  accept  a 
7^  per  cent  bonus  on  being  assured  by  the 
emlployers  that  the  trade  could  not  s+and  a 
liigher  rate.  This  bonus  will  7'emain  in 
force  until  May  5. 

Some  little  interest  has  been  caused  by 
the  anmlgamation  terms  between  the 
(I.W.E.  Co.  and  the  local  railways,  par- 
ticularly in  the  case  of  the  Bairy  Eailwav 
;ind  Dotdcs  Co.,  which  has  come  out  of  the 
matter  much  better  off  than  the  wildest 
oi)timist  expected. 

A  new  sfeamshi])  service  between 
Cardiff  and  Australia  was  inaugurated 
(luring  the  week  bv  the  arrival  of  tlie 
Middlesex,  of  0,190  tons  register,  at  the 
Cardiff    Docks.      She    is    the  first  of  a 


reg'ular  service  that  is  to  be  run  between 
the  places  named,  and  there  is  some  hope 
that  Cardiff may  develop  into  a  distiibutive 
centre  for  Australian  meat  for  the  South 
Wales,  Monnu)uthshire  and  Midland  dis- 
tricts. The  second  boat  of  the  service  is 
expected  in  about  a  fortnight's  time.  In 
addition  to  this, -news  comtes  from  Newport 
(Mon.)  that  Messrs.  A.shworth,  Son  &  Co. 
Ltd.,  of  that  town  and  Uewsbury,  has 
.secured  an  order  from  China  for  22  ■weigh- 
bridges, each  40  ft.  long,  to  weigh  up  to 
120  tons.  At  the  same  time  also  they  are 
just  completing  an  order  for  40  weigh- 
bridges for  Egypt  and  the  Soudan. 

Another  indication  of  a  possible 
improvement  in  trade  is  the  announcement 
of  the  intention  to  light  up  two  more  of 
the  funiaces  at  the  Duft'ryn  Steelworks, 
]ktorriston,  during  the  week. 


UNITED  STATES  OF  AMERICA. 

(From  Our  Own  Corrbspondknt.) 

Six  oonibined  ijasseng-er  and  freight 
steamers  of  between  3,000  and  5,000  tons 
each  are  to  be  built  for  the  account  of  the 
Tri-National  Line.  The  vessels  are  to  be 
equipped  with  internal-combustion  engines 
and  u^ed  in  the  coastwise  or  islaiul  trade. 

The  president  of  the  International 
A.ssociation  of  Machinists,  with  a  meniber- 
sliip  of  seme  300,000.  has  asked  Congress 
and  President  Harding  for  the  limitation 
of  the  making  of  munitions  of  war  solely 
to  Government  plants,  primarily  for  the 
elimination  of  those  tendencies  making'  for 
wai'  which  spring  fiom  private  munitions 
manirfacture.  Organised  labour  through- 
out the  country  is  also  asked  to  join  in  the 
reciuest.  To  aid  in  making  the  plan 
effective  the  association  has  employed 
com|)etent  engineers  to  .study  reports  upon 
the  industrial  capacity  and  the  adaptability 
of  the  arsenals  and  navy  yards,  and  their 
report  will  be  sent  bi-oadcast  over  the 
nation  for  the  intelligent  use  of  org'anised 
labour  in  the  campaign. 

Now  and  then  some  student  of  indus- 
trial wastes  arrives  at  a  conclusion  start- 
ling to  the  averag'e  reader.  One  is  put 
forward  by  Uvo  members  of  the  Ijabour 
Board  to  tlic  effect  that  the  industry  of 
the  ITiiited  States  could  double  its  produc- 
tion with  the  workers  employed  on  the 
basis,  of  a  five-hour  day  if  this  countiy's 
waste  in  its  labour  energies  could  be 
eliminated,  thrcugh  the  application  of 
engineering  and  other  scientific  methods. 
Figures  are  given,  based  oji  the  1920 
census,  to  .'^how  thatof  a  total  of  46,000,00l> 
workers  in  the  United  States  7,00'0,00() 
are  now  idle  thrmigh  strikes  and  unem- 
liloymeiit,  and  10,000.000  are  engaged  in 
tile  production  of  "  unnecessary  or  haim- 
ful  goods  and  services."  Of  the  remain- 
ing 29.000,000  workers,  at  least  half  of 
their  effort  is  wasted  throug-h  faulty  indus- 
trial methods:  31,500,000  is  given  as  the 
tibial  number  of  workers  repre.senting  "the 
n;it ion's  waslerl  labour  energy." 

The  commission  in  chai'ge  of  the  con- 
st) uction  of  the  New  York  and  New 
•ler-sey  vehicular  tunnel  has  decided  that 
materials  of  foreign  oris'in  may  not  be 
used  in  the  work.  '^rh<>  decision  was 
lendered  in  answer  to  an  (Uiquiry  froni  a 


prospective  bidder  in  Pittsburg,  which 
said  there  was  a  great  quantity  of  foreign 
cast  iron  available  at  a  very  low  price,  and 
tnat  if  it  could  use  this  material,  of  whicli 
great  qiumtities  will  be  required,  it  couLI 
put  in  a  much  lower  bid  than  would  be 
possible  if  American-made  cast  iron  wer^ 
used.  The  chief  engineer  to  the  commis- 
sion advised  that  if  this  foreign  cast  iron 
IS  very  cheap  and  available  in  large  quan- 
tities it  is  possible  that  the  Federal 
Government  will  place  special  import 
tariff'  duties  on  it  for  the  protection  of 
American  founders.  He  also  called  atten- 
tion to  the  ditficulties  which  might  result 
if  castings  were  wrongly  made  and  if 
special  parts  were  needed.  He  said  that  it 
the  sub-contractors  using  foreign-madi' 
castings  should  default  on  their  contracts 
it  would  be  difficult  to  reach  them  h\ 
law  if  they  were  foreign  corpoi-ations. 

There  is  no  other  conclusion  to  be 
arrived  at  when  Germany's  imports  of 
copjier  are  examined  but  that  the  nation 
is  at  work  and  in  great  need  of  metals.  A^ 
the  position  cannot  well  be  put  more 
tersely  than  in  a  recent  editorial  in  the 
JoKnuil  of  Commerce  (N.T.),  I  quote:  — 

"  Only  actual  figures  can  forcibly 
impress  the  average  reader  with  the  mag- 
nitude and  significance  of  Germany  - 
purchases  of  copper  in  recent  months. 
!"]x]n-essed  in  tabular  form  the  latest 
official  Government  data  show  xlmericaii 
copper  exports  to  have  been  as  follows 
for  the  11  nujnths  ended  with  November 
in  the  last  three  years,  in  pounds:  — 

1919.  1920.  1921. 

Total  to  Dec.  402,998,239  514,231,583  537.592,659 
To- 

Gerniany     ...  1,478,200  78,457,805  212,101,4(19 

France    78,038,390  112,930,832  89,924,618 

Gt.      Britain  101,803,324  89,403,574  61,1. 58,0.13 

•Japan    (i3,803,003  S2,913.730  47,410,544 

"  In  two  year.s  (lermany's  purchases 
of  copper  have  multiplied  over  200  fold, 
until  in  1921  the  purchases  had  amounted 
to  40  per  cent  of  the  total  exports.  If 
exports  to  Holland  are  accepted  as  going, 
largely  to  Germany,  then  Germany's  pur- 
chases would  amount  to  44  per  cent  of  tht 
total.  It  is  also  interesting  to  note  thai 
last  year  Germany  purchased  more  thar 
France,  Great  Britain  and  Japan  com- 
i)ined." 

Xi  the  moment,  however,  the  export 
irade  in  copper  is  dull.  Hope  is  stront 
that  the  electrification  of  railways  and  t 
spurt  in  hydro-electrical  power  develop- 
ments all  over  the  Avorld  \\\\\  expand  anc 
create  a  more  satisfactory  demand  tha 
will  be  sustained  long  enough  to  use  \\\ 
accumulated  stocks  and  put  the  smelter- 
in  operation  and  keep  them  fairly  wt'l 
employed.  Seven  coppei  mining  com 
j)anies  are  resuming  operations,  which,  o 
course,  with  matters  a«  at  present,  point 
to  lower  prices. 


A  further  fall  of  32.92  dols.  in  the  Iro, 
Tmde  RevipAi's  composite  market  price  o 
14  iron  and  steel  products  is  shown  thi 
week.  This  compares  with  33.27  dols 
one  week  ago,  33.45  dols.  for  all  Januar 
and  28.05  dols.  for  February,  1913. 

The  feature  of  the  week  in  the  s(ee 
*rade  has  been  the  demand  for  structura 
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niateiial.  Uidci\s  ioi  4'),0(JI)  tuns  luive  been 
placed  during  the  week,  the  hiigest  .single 
order  being  20,000  ton.s  for  the  new 
(.'liicaoo   ITniou  R.R.  Station. 


It  is  now  realised  that  the  danger  of 
German  competition  iir  our  honre  market 
has  been  mueli  overestimated.  Prices  of 
.steel  in  that  nation  have  been  advancing, 
whereas  those  in  tliis  country  have  been 
declining".  Another  factor  in  America's 
favour  is  the  distant  deliveiies  of  the  Ger- 
HKUi  mills.  Sinne  ot  Idem  cannot  guarantee 
delivery  in  less  tlian  from  12  to  15  months. 
Auotlier  encouragijig  feature,  fronr  our 
point  of  view,  is  tlie  capture  of  a  g-ood- 
sized  order  for  wirei  uaiLs  from  Japan  at 
a  price  25  cent.s  per  keg"  below  the  price 
quoted  by  German  nuikers. 

It  .seems  to  be  increasingly  reasonable 
to  expect  tliat  sometime  soon  the  negotia- 
tion for  the  combination  of  the  so-called 
independent  steel  companies  will  be  con- 
sumated.  Whether  this  continued  ten- 
dency to  cons(didation  of  the  industry  will 
result  in  lowered  costs  of  production  and 
cheaper  prices  to  users  is  doubted  by 
some,  while  others  look  upon  progress  in 
this  direction  as  natural  if  not  inevitable, 
.and  that  the  pressure  of  public  opinion, 
T>acked  by  existing  laws  for  the  control- 
ling of  monopolies,  will  effectually  curb 
any  attempt  to  unfairly  exploit  the  public. 
In  this  connection  it  is  reported  that  the 
Steel  &  Tube  Co.,  of  America,  has  conceded 
7,500,000  doLs.  fronr  the  appraised  valua- 
tion of  its  properties  in  the  interests  of  an 
agreement  to  merge. 

Although  it  is  said  that  the  figures  are 
better  than  exjjected,  the  report  of  the 
TTnited  States  Steel  ('orporation  and  its 
subsidiary  companies  covering  the  quarter 
ended  December  31,  1921,  shows  a  deficit, 
after  all  charges  and  dividends,  of 
5,280,901  dols.  This  compares  with  a 
deficit  of  6,965,504  dols.  for  the  quarter 
ended  September  30,  1921,  and  a  surplus 
of  14,481,446  dols.  for  the  (|uar1er  ended 
December  31,  1920. 

Nor  can  the  sliowing  of  the  Midvale 
Steel  &  Ordnance  Co.  for  the  quarter 
ended  December  31  la..st  be  considered 
altogether  satisfactory,  since  a  deficit  of 
1,379,782  dols.  is  disclosed,  which  com- 
pares with  a  deficit  of  1,249,136  dols.  for 
the  previous  ciuarter  and  a  net  income 
of  2,056,742  dols.  for  the  corresponding 
ciuarter  of  last  year. 


At  last  a  cheerful  note  is  sounded  about 
the  U.S.  vShipping  Foard  operations.  The 
vice-president  in  charge  of  allocations  and 
charter  savs  that  reports  from  managing" 
agents  of  Government-owned  ships  declare 
that  steamers  on  general  cargo  .services 
are  going  out  full,  whereas  the  same 
services  advised  that  the  holds  were  half 
and  three-quarters  firll  during  the  last 
three  months  of  1921. 

Otlrer  activities  of  the  board  are  the 
requisitioning  of  ship  supplies,  ranging 
from  napkins  arrd  spoons  to  spare  propel- 
lers and  extra  boilers,  from  the  idle  ships 
of  the  Government  fleet  to  supply  the  wants 
of  the  ships  in  commission.  The  reason 
for  this  transfer  of  property  is  mainly 
economy   and  to  obviate  the  necessity  of 


diawing  upon  the  meagre  funds  allowed, 
(he  board  by  Congress.  A  further  reason 
is  that  supplies  not  in  use  deteriorate 
rapidly,  cost  much  to  protect  and  nray  in 
part  become  obsolete.  The  board  has  also 
decided  to  offer  for  sale  in  the  immediate 
future  a  number  of  its  floating  di"y  docks. 
The  first  sale  will  include  three  docks  each 
of  10,000  tons  lifting  capacity.  President 
llaiding'  has  been  asked  by  the  board  to 
extend  the  exclusive  coastwise  shipping- 
laws  to  <he  Philippines,  despite  the 
vigoKJUs  prot(  st  of  practically  the  entire 
business  communitv  of  the  islands. 


The  growing  importance  of  motor  pro- 
pulsion in  merchant  shipping  in  this 
country  has  been  recognised  by  the  Ameri- 
can Bureau  of  Shipping  through  the 
apiJoiutment  of  a  new  sub-committee  on 
internal-combustion  engines.  It  is  also 
announced  that  approximately  80  per  cent 
of  all  American  classified  tonnage  has 
been  surveyed  by  the  bureau  last  year,  as 
compared  witli  8^  per  cent  in  1919,  when 
ilie  bureau  was  organised.  The  classified 
tonnage  under  the  American  flag  is  now 
12,841,980  gross  tons. 


Production  of  automobiles  on  an 
enlarged  scale  is  to  follow  the  sale  by  the 
receiver  of  the  Lincoln  Motor  Co.  to 
Henry  Ford  and  his  son  for  8,000,000  dols. 
recently.  Production  will  be  speeded, 
it  was  announced,  and  reductions  of  from 
800  dols.  to  1,200  dols.,  according  to  bndv 
type,  will  be  made  in  the  prices  of  car.^ 


The  U.S.  Navy,  through  its  Bnreau  of 
Engineering",  reports  that  bj'  a  change  in 
the  nrachinery  which  isi  being  made  on 
battleships  and  destroyers,  a  gieat  saving 
of  fuel  oil  will  be  possible.  Distilling 
plants  (evaporators)  which  have  been 
operated  under  high  pressure,  are  being 
changed  to  low  pressure,  using-  exhaust 
steam.  The  change  will  effect  a  saving-  of 
from  eight  to  10  tons  of  oil  daily  on  a 
battleship.   

The  Western  Electric  Co.  has  made 
several  extensive  additions  to  its  huge 
plarrt  at  Hawthorne,  near  Chicago.  Work 
has  just  been  ooinmenced  on  buildings 
which  are  to  cost  2,000,000dols.  and  house 
macliinery  and  tools  to  the  value  of 
1 ,500,000'  dols.  The  new  straictures  will  add 
about  10  acres  to  the  floor  space,  which 
now  totals  3,376,000  square  feet. 


INDIA. 

(Peuter'.s  Engineering  Service.) 
TriiE  li.viLAVAY  .\T  BoMBAY. — An  Under- 
ground railway  for  the  city  of  Bo]nbay, 
about  7'44  miles  in  leng-th,  has  been  sug- 
gested l)y  the  Municipal  Special  Engineer. 
The  total  cost  witlj  e(|uipment  is  estimated 
at  Ps.24(;  lakhs.  The  twin-tube  system 
is  lecommended  as  cheaper  than  one 
tunnel  tor  a  double  line.  Railway  work- 
shops: The  Baiado  State  has  sanctioned 
a  comprehensive  scheme  for  railway  work- 
shops, the  estinuites  of  cost  includirrg 
nu^chinery  amounting  to  Rs.36  lakhs. 
Harbour  developments :  The  Baroda 
Durbar  as  proposed  to  undertake  harbour 
developments  at  Yelan  and  Beyt  at  a  cost 
of  over  Rs.30  lakhs.  Tec  hnical  Education 
in  Bombay:  Tlie  committee  appointed  by 


the  GovernluenI  of  Bombay  iir  February, 
1921,  to  eiu[uire  into  the  eciuipment  of  the 
Presidency  in  connection  with  teclinical 
and  industrial  edncation  has  recommended 
the  extensioir  of  the  Poona  Engineering 
College  and  the  establishment  of  a  new 
college  of  tecdmolog'y  in  Bombay. 
Machinery  required  :  The  Statesman  Ltd., 
capital  Ps.l  crore,  address  6,  Ohowring- 
hee,  Calcutta,  will  require  printing 
machinery. 


FRANCE. 

(Fkom  Our  Own  Correspondejvt.) 
Business  is  much  quieter  in  the 
metallurgical  industry  than  a  fortnight 
ago.  Besides  being  worried  about  the 
])ossible  results  of  the  Geiroa  Conference, 
iionmasters  are  concerned  with  the  effects 
of  the  recent  German  railway  strike  and 
the  absence  of  any  sign  that  British  com- 
petition, coirnected  mainly  with  fine  sheets 
and  hematite,  is  slackening.  Even  British 
pig  iroir  is  star  ting  to  threaten  the  home 
trade. 

Mend)ers  of  the  Comptoir  Siderurgiqne 
still  cannot  agree  regarding  their  respec- 
tive supj)ly  quotas  for  the  future.  Thei-e 
are  nrany  firnrs  whose  plants  are  now  res- 
tored and  desire,  in  consequeirce,  to  be 
allotted  a  larger  proportion  of  orders  re- 
ceived. Tf  their  claims  are  not  considered 
they  may  decide  to  become  independent. 

Such  would  be  a  calamity,  especially 
since  the  proper  working  of  the  Comptoir 
Siderirrgique  is  a  primary  condition,  no 
less  than  the  renewal  of  the  Belgian 
Comptoir  des  Acieries,  to  the  creation  of 
an  inter-allied  steel  entente. 

German  coke  supplies  have  recovered 
somewhat  since  the  end  of  the  stiike,  and 
have  risen  again  to  about  15,000  tons  per 
dieuK  It  was  found  possible  to  keep  the 
majority  of  the  blast  furnaces  in  France 
alight  during  the  distressing  period,  and 
now  the  number  .should  be  able  to  be  in- 
crea.sed  gi'adually.  The  rise  in  the  price 
of  the  market  controlling  German  coke, 
however,  causes  a  difficirlty,  since_  it  is 
parallel  to  a  falling  off  in  the  public  de- 
mand foi-  the  finislied  x)rodue1 .  It  is 
probable,  unle.ss  the  latter  circumstance 
lias  unforeseen  effects,  that  No.  3  pig  iron 
will  settle  at  between  Fc.250  and  Fc.260 
per  ton  on  rail  at  works.  For  compari- 
son, it  mav  be  noted  that  Cleveland  is 
being  sold  in  North  French  ports  at 
Fc.30O,  and  in  the  south-west  for  Fc.l5 
more,  whereas  liiixemburg  No.  3  works 
out  at  as  little  at  Fc.250  f.o.b.  Antwerp. 

French  hematite  still  holds  its  own  m 
the  Sonth  of  France,  and  the  comptoir's 
tariff  of  Fc.400  per  ton  is  rarely  fined. 
Bnt  in  the  north,  the  position  of  this  sales 
organisation  is  far  from  comfortable.  Of 
the  possible  local  suppliers,  the  Calais 
works  of  the  Acieries  de  France  are  at  a 
standstill :  the  Outrean  works  of  the  Se  de 
Paris  et  d'Outreau  are  engaged  in  the  out- 
put of  ferro-manganese,  so  that  alone  the 
Hants  Fourneaux  de  Rouen  give  users  the 
advantage  of  low  transport  charges.  To 
compete  Avith  the  Endish.  the  French 
price  has  to  he  cut  to  Fc.330/Fc.340  per 
ton.  which  is  the  rate  that  our  hematite 
works  out  at  on  rail  at  any  northern  port. 

It  is  claimed  that  an  importer  of  British, 
sheets  sold  as  much  as  4,000  tons  at  hia 
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Paris  office  last  Aveek,  wliicli  is  an  indica- 
tion of  tlie  growth  in  favour  of  this  pro- 
duct. For  the  guidance  of  British 
suppliers  Avho  have  not  been  selling-  in 
France,  I  give  the  declared  prices  for  Paris 
by  British  tirnis :  2  mm.  bv  1mm,  by 
5)10  mm.,  Fc.9T.5()  per  'lOO  kilos.; 
G/lOmm.,  Fc.92;  7/lOmm.  to  9/lOmm., 
Fc.90.G0;  1  mm.,  Fc.88;  12/10  mm.  to 
15/10  mm.,  Fc.85.20,  all  with  four  to 
six  weeks'  delivery.  Belgian  suppliers,  on 
the  other  hand,  are  carrying  off  certain 
orders. 

In  rails  and  joists  there  is  no  phenomenal 
change,  whilst  variable  prices  reign  in  re- 
gard to  merchants  bars,  anything  between 
Fc.44  and  Fc.49  per  100  kilos.  The  iron- 
founder's  position  is  improved  by  reason 
of  certain  coke  concessions,  but  so  far 
there  has  been  no  better  business  recorded. 

Delaunay  Belleville  have  scored  a  vic- 
tory in  the  recent  semi-Diesel  engine  tests 
that  were  organised  by  the  Automobile 
Club  de  France,  for  they  obtained  first 
place  in  the  second,  and  one  of  the  first 
three  places  in  other  classes.  In  the  order 
of  merit  drawn  up  by  the  A.C.F.  the 
makes  were  as  follows:  Class  I.,  Aster 
Samci,  Aster,  Delaunay  Belleville;  Class 

II.  ,  Delaunay  Belleville,  Bellanger;  Class 

III.  ,  Avance,   Delaunay  Belleville;  Class 

IV.  ,  La  Chaseassiere,  Delaunay  Belle- 
ville. 

Mention  has  been  made  in  these  columns 
of  the  attention  being'  paid  by  the  rail- 
ways to  motor  tractors  for  branch  line 
traffic.  The  S.O.M.U._A.  tractor-motor 
'bus.  capable  of  drawing  two  railway 
coaches,  which  was  ordered  by  the  Etat 
Line  in  consequence  of  successful  experi- 
ments with  an  ordinary  motor  'bus 
mounted  on  railway  wheels,  is  being- 
tested  near  Mantes  under  official  auspices. 

Tests  of  the  pneumatic  brakes  for  use  on 
g-oods  trains  are  not  completed.  No  doubt 
in  view  of  the  satisfactory  results 
attained,  the  owners  of  the  Lipkowsky 
brake  system  have  g'ranted  a  manufactur- 
ing licence  to  an  important  group  of 
manufacturers :  the  Compagnie  des 
Forges  de  Chatillion  -  Commentry  et 
Neuves  Maisons,  the  Societe  pour  la 
Fabrication  des  Compteurs  de  Materiel 
d'Usines  a  Gas,  and  the  Societe  des 
Appereils  de  Levage.  This  group,  which 
has  taken  the  title  of  the  Re  des  Friens 
Lipkowsky,  retains  the  right  to  take  up 
onethird  of  the  shares  of  a  new  company 
which  is  shortly  to  be  formed  for  the  sale 
of  the  manufactured  article. 

A  new  direction  of  activity  has  been 
adopted  by  the  Cie.  Francaise  des  Aciers, 
ivhich  has  recently  become  associated  for 
railway  business  with  the  Se  de  Construc- 
tion et  d'Entretien  de  Materiel  Roulant. 
Its  Marly-les-Yalenciennes  works  will 
henceforward  manufacture  miners'  re- 
quirements, boilers  and  girder -built 
niatcrial.  The  branch  will  also  concern 
itself  with  rolling  stock,  orders  for  which 
from  the  Nova  line  should  be  adequate  in 
view  of  the  preference  shown  for  concerns 
situated  in  the  devastated  regions. 
Owing  to  the  large  financial  holding  of 
the  Re  de  Construction  in  the  Cie.  Lcse  des 
Aciers,  the  latter  concern  is  changing  its 
name  to  the  Ateliers  de  Ifondelle.  It  is 
probable  that  tlie  two  companies  will  be 


united  financially  as  soon  as  the 
Fc. 10,000, 000  owed  to  the  latter  by  the 
State  for  reconstruction  has  been  paid ; 
that  is  to  say,  in  a  few  years. 

Work  may  soon  start  on  an  intensive 
scale  upon  the  plan  for  utilising  the  canal 
and  water  power  capacities  of  the  Rhone, 
as  an  agreement  has  at  length  been 
reached  by  the  conflicting  financial 
interests. 

By  the  original  arrangement,  the  Paris 
neighbourhool  was  given  prior  claim  upon 
three-qimrters  of  the  electric  power  de- 
rived. Its  representatives  have  now- 
reduced  their  claim  to  one  of  a  quarter. 
At  the  same  time,  the  Swiss  Federal 
authorities  accept  in  principle  the  raising 
of  the  water  level  of  Lake  Geneva,  w^hich 
will  ensure  reserve  supplies  for  periods  of 
drought,  and  the  building  of  a  heavy 
barge  canal  as  far  as  Swiss  territory.  On 
the  othe-r  hand,  the  French  Ministry  of 
Public  Works  agrees  that  canal  matters 
will  hold  a  position  of  equal  importance 
with  hydro-electrical. 


(Reuter's  Engineering  Service.) 
Water  Supply  for  Dakar. — M. 
Meilin,  Govtrnor -General  of  Western 
Africa,  has  just  concluded  a  contract  with 
two  companies  whereby  the  latter  under- 
take to  study  and  to  carry  out  the  neces- 
sary constructions  for  the  development  of 
the  soft  water  supply  of  Dakar  and 
uiiisque.  The  plans  aie  to  take  into 
account  the  surface  and  subterranean 
supplies  of  water  studied  by  the  Senegal 
mission,  and  are  to  show  the  systems 
intended  to  carry  the  water,  to  store  it  and 
filter  it,  and  to  distribute  it  in  the  two 
iowns.  The  plans  are  to  be  studied  under 
the  control  of  the  director  of  the  commer- 
cial port  of  Dakar,  and  definite  plans  are 
to  be  submitted  to  the  Governor-General 
within  four  months  after  the  programme 
drawn  up  by  the  administration  has  been 
notified. 


SWEDEN. 

(Reuter's  Engineering  Service.) 
Allmaenna  Svenska  Elektriska 
AKTiEnoLAGET. — The  bo'ard  of  Allmaenna 
Svenska  Elektriska  Aktiebolaget  an- 
nounces that  activity  during  1921  resulted 
in  a  loss  of  Kr.ll ,800.000  owing  to  the 
heav^  fall  in  prices.  The  board  proposes 
that  the  loss  shall  be  coyered  froan  the 
reserve  funds.  The  position  of  the  com- 
pany is  very  solid.  Sveni^k  Handelstid- 
nimjen  points  out  that  the  loss  Avas  caused 
by  severe  German  competition,  the  fall  in 
liiices  having  hit  the  electrical  industry 
harder  than  most  others. 


Nydquist  och  HofM. — Svenska  Dng- 
hhulet  says  that  the  Nydquist  och  Holm 
big  industrial  combine  is  evidently  ex- 
jianding  greatly.  After  having  recently 
acciuiied  the  majority  of  shares  in  the 
Forsback  ironwoiks  concern,  the  combine 
ha^  now  been  joined  by  Lidkoepincrs 
Mekaniska  Yerkstad.  which  pTeviously 
was  an  affiliated  company  of  Nordiska 
Xullager.  The  Lidkoepoings  workshops 
have  been  taken  over  bv  a  new  company 
with     a     minimum   '  share    capital  of 


Kr. 500,000,  among  the  founders  of  which 
are  the  directors,  Messrs.  G.  Andersson 
and  H.  Linchagen,  chiefs  of  the  Nydquist 
och  Holm  concern. 


ITALY. 

(From  Our  0\yN  Correspondent.) 

The  normal  sujjply  of  electricity,  which 
has  been  made  possible  by  the  wet  season, 
has  done  much  to  revive  trade  as  a  whole 
in  Italy.  Apropos  the  question  of  elec- 
tricity, a,  petition  has  been  placed  before 
the  Government  pointing  out  that  instead 
of  importing  electric  energy  from  Switzer- 
land it  would  have  been  of  greater 
advantage  to  spend  more  money  in  the 
immediate  completion  of  hydro-electric 
plants,  the  work  on  which  has  been 
susjiended. 

A  new  invention  has  just  been  patented 
in  Italy  and  abroad  for  substituting  the 
expensive  pneumatics  so  largely  used  on 
the  heavy  motor  vehicles.  The  invention, 
which  consists  of  a  helical  steel  spring 
enclosed  in  a  tyre  similar  to  that  of  the 
ordinary  pneumatics,  is  now  being 
exhaustively  tested. 

A  stiike  took  place  at  Naples  as  a 
protest  against  the  dismissal  of  operatives 
from  several  of  the  big  engineering  works. 
This  was  fortunately  brought  to  a  speedy 
conclusion,  the  managers  promising  to  re- 
engage the 'dismissed  workpeople. 

It  is  interesting  to  record  that  during 
1920  the  production  of  lead  in  Italy 
amounted  to  15,915  tons,  compared  with 
68,382  tons  in  1914.  These  figures  prove 
that  this  special  branch  of  industry  has 
a  long  way  to  go  before  the  pre-war 
standard  is  attained. 


SotJTH  African  New  Port. — In  recent  year* 
Durban  has  become  increasingly  important  a.3  a 
point  of  shipment.  ]\[erchants  of  that  vicinity  are 
therefore  somewhat  disturbed  over  the  rumours 
that  a  more  economical  outlet  for  Natal  and  the 
Transvaal  hititer'and  is  projected.  An  elaborate 
report  has  already  been  submitted  to  show  the 
advantages  of  Kosi  Bay,  some  50  miles  south  of 
Delagoa  Bav,  where  Lourenco-Marques,  the  chief 
outlet  of  Portugues.e  East  Africa,  is  situated 
Kosi  Bay  is  at  the  northern  extremity  of  Natal,  in 
the  Union  of  South  Africa,  and  v>.  approached 
through  Swaziland. 

Rochdale  Canal.— The  half-yearlv  meeting  of  the 
Pochclalc  Canal  Co.  was  held  in  INIaiicliester  during 
the  p^st  week,  the  chair  being  taken  by  Mr 
Sutcliffe  Thomas.  In  reviewing  the  year's  experi 
ence  the  chairman  said  he  was  sorry  the  workinL' 
results  had  been  so  unfavourable,  but  under  the 
circumstances  he  did  not  think  it  was  surprising 
thev  had  e.xperienced  such  a  large  decrease  in  th? 
volume  of  traffic.  Drastic  reductions  in  expendi 
ture  and  staff  had  hem  made,  premises  rented  fo 
the  accomniodatiion  of  traffic  carried  in  their  boa.ts 
liad  been  given  up,  and  efforts  were  st'll  constanth 
beint;  made  to  effect  further  economies.  He 
emphasised  the  unfai'ness  of  the  competition  by 
road  motor  traffic.  The  maintenance  of  the  hieli 
roads  cost  £50,000,000  a  year.  Towards  this  sum 
motor  vehicl-^s  of  all  kinds  contributed  less  than 
one-fifth,  whil'>  the  nnrtion  paid  by  motor-coods 
vehicles  was  £2.800.000,  less  than  one-seventeenth. 
Besides  the  wear  and  tear  of  the  roads,  damag'" 
was  done  to  pipes,  dra'ns,  sewers,  and  the  house« 
and  shops  aloneside.  He  also  had  a  su.'trestion  U- 
make  to  the  Labour  party.  As  trade  unions,  b> 
their  insistence  on  extravagant  demands  and  un 
workable,  conditions,  had  been  a  chief  cause  of  th.^ 
company  havinc  to  ceise  carryinc,  he  sueeested 
that  the  Labour  partv,  who  were  powerful  in 
destruction,  should  try  their  hands  at  construction. 
Whv  not  muke  the  resuscitation  of  canals  a  plank 
in  their  p-'litical  reform?  It  would  help  40  provide 
for  the  uncmploved 
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Co-operation  of  Engineer  and  Cheraist/ 


I 


It  is  proposed  here  to  deal  specifically 
^  Avith  coal  and  refiactoiy  materials,  and  to 
I  outline  a  system  whicli  has  been  applied 
.  with  the  object  of  standaidising  thequality 

of  gas.  The  South  Metropolitan  Gas  Co., 
I  being  a  user  of  coal  to  the  extent  of 
!  1,250,000  tons  per  annum,  has  found  "it 
;  desirable  to  establish  a  fully  equipped 
;  laboratory  and  inspecting  staff  at 
'  Jvewcastle-on-Tyne  for  the  purpose  of 
[  examining  coals  supplied  to  the  company. 
'  The  coal  is  sampled  as  it  is  loaded  into 

the  companj^'s  ships,  after  which  the 
i  samples  are  analysed,  and  all  coal  abcn-e 
'  a  definite  size  is  hand-picked  free  from 
r  dirt,  the  results  being  telegraphed  to 
«  London  in  time  to  give  those  responsible 
'i  for  the  operation  of  the  works  an  oppor- 

tunity  of  regulating  the  carbonising  plant 

to  suit  the  varying  grades  of  coal  before 
;  its  airival.  One  of  this  company's  stations 

Ir  : — - 


working  of  a.  colliery,  continuous  sampling 
of  the  coal  as  it  reaches  the  surface  should 
be  the  daily  and  nightly  duty  of  chemists, 
who  would  test  the  coal  both  physically 
and  chemically,  supplying  the  superin- 
tendent in  charge  with  complete  records 
of  the  quality  of  the  coal,  by  which  system 
the  quality  could  readily  be  standardised 
within  limits  varying  with  the  consistency 
of  the  particular  seams. 
Refractories. 

The  vaiiation  in  size  and  quality  of  fire- 
bricks and  blocks  and  retorts  is  one  of  the 
most  unsatisfactory  features  with  which 
users  of  refractories  have  to  contend.  All 
kinds  of  difficult  problems  have  to  be 
faced  for  want  of  uniformity  in  this 
respect. 

Fig.  1  .shows  three  pieces  of  ret(jrt 
which  were  picked  out  fxom  seven  pieces 
chchsen  at  random  from  a  quantity  in  stock 


dimensions  affect  the  building  of  the  set- 
tings, a  large  amount  of  cutting  of  bricks 
and  blocks  being  necessary  where  the 
retort  is  of  a  bad  shape.  Unfortunately, 
where  the  shape  of  the  material  is  bad, 
human  nature  being  what  it  is,  the 
workman.ship  is  also  frequently  bad,  the 
difficulties  of  the  retort  setter  being  so 
much  increased  by  the  faulty  shape  of  the 
retorts. 

In  visiting  a  fire-brick  works,  one  is 
usually  told  that  the  important  work  of 
controlling  the  kilns  is  left  in  the  hands 
of  a  workman  upon  whose  judgment, 
without  the  aid  of  instrximents,  depends 
the  degree  and  uniformity  of  the  tempera- 
ture and  the  period  over  which  it  is 
extended.  The  same  is  tnie  of  the  choice 
and  mixing  of  the  raw  materials  from 
which  the  bricks  are  made.  To  anyone 
accustomed  to  the  aid  which  is  given  by 
chemists  and  others  whose  duties  consist 
of  keeping  a  regular  check  upon  all  the 
factors  which  contribute  to  the  main- 
tenance of  uniformity  in  the  quality  of 
manufactured  commodities,  it  is,  of 
coiirse,  obvious  that  the  absence  of  this 
absolutely  necessary  assistance  can  but 
result  in  the  defects  of  which  mention 
has  been  made. 

What  appears  to  the  author  to  be  neces- 
sary in  the  conduct  of  fire-brick  works  is 
the  institution  of  methods  providing  for: 

(1)  The  continuous  sampling  and 
analyses  of  mixtures  in  use,  both 
chemical  and  physical. 

{2)  The  use  of  heat  recorders  in  kilns. 

(3)  Definite  limiting  standards  for  size 
and  shape. 

(4)  Guaranteed  working  to  specifications. 

It  might  be  argued  that  the  extra  cost 
of  applying  siich  methods  would  not  be 
forthcoming  from  the  sale  of  the  materials 
made,  or,  in  other  words,  that  the  bricks 
would  be  too  expensive  to  sell.  It  is 
suggested  that  the  contrary  result  would 
be  experienced. 

Control  of  Plant  for  Making  Standard 
Gas. 

Tlie  Soutl)  Metropolitan  Gas  Co.  has 
applied  scientific  control  both  to  the  work- 
ing of  the  manufacturing  plant  and  to  the 
maintenance  of  the  quality  of  the  gas 
supplied,  which  is  standard  in  qualit^^ 
within  narrow  limits. 

To  start  with  the  carbonising  of  the 
coal,  this  is  carried  out  in  retort  houses 
where  the  coal  is  placed  into  retorts  and 
there  distilled  into  gas  and  the  liquid  pro- 
ducts, tar  and  amihoniacal  liquor,  the 
residue  coke  being  left  in  the  retort. 
These  retorts  are  heated  by  producer  gas 
f]  om  producers  fired  with  coke. 

The  company  has  17  retort  houses,  the 
average  size  of  which  contains  246  retorts, 
eat  h  of  which  carbonises  25  cwt.  of  coal 
per  24  hours.  Sixteen  retorts  are  heated 
by  one  producer  consuming  3  7  tons  coke 
per  24  hours.  If  coal  and  coke  are  priced 
as  30s.  per  ton,  it  will  be  seen  that  the 
average  retort  house  is  dealing  per  24 
(Continued  on  page  SO.  J 
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Fig.  1. — Shows  three  pieces  of  retort  chosen  from  seven  pieces  picked  at  r<andom  from  a 
number  of  retorts  supplied  by  one  maker.  The  largest  piece  is  shown  at  A,  the  middle  size  piece  at  B, 
and  the  smallest  at  C.  D  shows  a  section  through  piece  A  where  marked  D.D.,  and  K  a  section 
through  piece  C  where  marked  E.E.  In  D  is  shown  a  typical  view  of  a  charge  of  coke  ready  to 
be  discharged,  and  in  E  is  shown  the  same  portion  of  the  charge  and  its  relative  size  to  the  retort 
at  the  smallest  end,  from  which  it  will  be  seen  that  the  charge  where  laid  in  the  largest  part  of 
the  retort,  is  larger  than  the  smallest  part  of  the  retort,  through  which  it  has  to  be  pusiied  by  a 
machine.    F  shows  the  correct  sectional  dimensions  of  the  retorts. 


has  already  instituted  a  system  of  car- 
bonising by  which  automatic  adjustments 
are  made  varying  with  the  volatile  con- 
tent in  each  consignment  of  coal.  It 
should  here  be  explained  that  in  good 
carbonising  from  90  per  cent  to  95  per 
cent  of  the  volatile  content  in  the  coal  is 
converted  into  gas  and  liquid  products, 
and  as  the  precentage  of  volatile  matter 
in  the  coals  used  varies  from,  say,  24  to 
34,  it  will  be  realised  that  the  one  class 
of  coal  needs  very  different  treatment  to 
the  other,  though  it  is  a  factor  which  has 
hitherto  been  neglected  in  gasworks 
practice  owing  to  lack  of  information. 

Coal  is  everywhere  bought  not  by 
qualitv  but  by  name,  and  its  price  varies 
with  the  general  reputation  of  the  name 
in  question,  but  there  is  so  wide  a  varia- 
tion in  the  quality  of  each  coal  that  the 
worst  cargoes  of  a  so-called  first-class  coal 
are  inferior  to  the  best  of  a  second-class 
coal. 

The  author  would  suggest  that,  in  the 

•Paper  presented  to  the  Institution  of  Mechanical 
Eiigineev*  wHh  thn  Society  of  Chemical  Industry,  bv 
Mr.  G,  M,  Gill,  of  London. 


supplied  by  a  well-known  manufacturer. 
These  three  pieces  have  been  placed 
together  to  make  up  thei  usual  length  of  a 
20  ft.  retort.  The  internal  dimensions  of 
Ihese  pieces  should  have  been  22  in.  by 
15^  in.  of  an  oval  section,  as  shown  in 
Fig.  1.  Actually  the  dimensions  in  (he 
20  ft.  length  vary  from  20-50  in.  to 
21'68in.  wide,  and  from  15'50  in.  to 
15'31  in.  in  height.  As  used  in  a  gasworks 
these  retorts  are  charged  with  coal  and 
when  coked  the  appearance  is  as  shown  in 
Fig.  1.  The  charge  of  coke  has  then  to 
be  pushed  out  at  one  side,  and  in  some 
cases  the  direction  in  which  it  is  pushed 
is  varied  from  day  to  day.  It  is  obvious 
that  where  one  part  of  the  retort  is  larger 
than  another  part  the  charge  in  the  larger 
part  can  only  with  difficulty  be  pushed 
through  the  smaller  part  of  the  retort,  and 
this  fact  undoubtedly  causes  practical 
difficulties  in  working. 

The  dimensions  of  the  retorts  .should  be, 
within  practical  limits,  the  same  from  f^id 
to  end,  both  internally  and  externally. 
The  internal  dimensions  affect  the  dis- 
charging   operations    and    the  external 
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CAUSES  OF  POUNDING  IN 
FOUR -STROKE -CYCLE  SEMI- 
DIESEL  ENGINES. 

Not  loug-  ago,  says  Mr.  D.  L.  Fagiian  in 
Power,  I  was  called  upon  to  solve  t.lie 
difficulties  that  beset  the  operation  of  a 
four-stroke-cycle  semi-Diesel,  oi  surface- 
ignition  oil  engine.  The  engine,  wliicb 
was    a    100    h.p.    single-cylinder  unit. 


Fif.  1.    Indicator  DUfram  showing  high 
terminal  pressure. 


was  carry'ing  its  rated  Uiad  but  pounded 
badly.  On  low  loads  the  pound  died  out, 
but  as  the  load  increased  the  pound  grew 
stronger  until  at  full  load  it  was  de- 
was  not  enough  air  left  in  the  cylinder 
to  burn  the  fuel  completely  even  if  the 
ihabit  of  feeding  heavy  amounts  of  lubri- 
cating oil  to  the  cylinder,  whereupon  the 
pound  would  gradually  die  down,  but 
after  an  hour  or  so  it  would  start  again, 
while  the  exhaust  would  smoke  badly. 

Upon  examination  I  found  the  piston 
rings  gummed,  especially  the  two  top 
ones,  which  were  locked  fast  in  the 
grooves.  Tihis  natuially  allowed  part  of 
the  air  on  the  compression  stroke  to  blow 
by  the  piston,  causing  the  compression 
pressure  to  be  too  low  for  ooanplete  com- 
bustion of  the  fuel.  It  should  be  under- 
stood that  the  heavy  poi-tion  of  the  oil 
cha<rge  will  not  bum  unless  the  com- 
pression piessure  and  temperature  are 
.sufficiently  .high.  With  a  loss  of  part  of 
the  air  charge  during  compression,  theie 
temperature  weie  high  enough.  Most  oil 
engines  have  a  cylinder  volume  to  give 
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Fig.  2.  Compression  Diagrams,  (a)  Showing  low 
compression  and  (b)  showing  correct  impression. 


50  per  cent  excess  of  air  for  full  load,  but 
it  docs  not  take  much  leaking  along  i.he 
|)iston  to  eliminate  this  excess. 

Since  the  air  charg-e  was  insufficient 
to  cause  complete  combustion,  the  engine, 
of  course,  tended  to  slow  down  on  full 
load.  The  governor  thereupon  caused  the 
fuel  pump  to  inject  a  greater  chaige  of 


nil.  The  re-ult  was  that  the  pressure  in 
t.he  cylinder  during  exijansion  did  nnl 
drop  so  rapidly  as  under  normal  coiuli- 
tions.  The  expansion  line  was  similar 
ta  ah  in  Fig.  1,  while  the  normal  expau- 
cidedly  severe.  The  opeiator  was  in  tlie 
si  on  should  be  ah'.  The  high  pressure  at 
6  caused  a  large  force  to  be  exerted  (ui  the 
area  of  the  exhaust  valve;  this  produced 
a  heavy  pound  as  t.he  cam  struck  tlie  ex- 
haust-valve locker  arm  and  opened  t.he 
valve  against  this  high  pressure. 

The  smoky  exhaust  proved  that  the  en- 
gine compression  was  not  good,  for  it 
is  an  axiom  that  no  oil  engine  will  smoke 
when  in  good  condition,  with  tight  valves, 
tight  piston,  free  piston  rings  and  the 
pro]jer  eompiession.  xVn  oil  engine  is  not 
overloaded  froni  the  operating  point  of 
view  until  the  amount  of  fuel  injected 
into  the  cylinder  is  more  than  air  charge 
(■an  handle. 

The  feeding  of  excessive  amounts  of 
lubiicating  oil  helped  to  loosen  the  rings 
and  seal  t.he  compression,  and  for  a  time 
the  engine  ran  quite  well.  But  this  excess 
of  lubrication  again  left  deposits  on  the 
cylindt  i  and  piston  which  resulted  in  the 
rings  ]>e(()niing  gummed  a  second  time. 
The  trouble  was  soon  remedied,  howevei , 
by  putiling  the  engine  in  first-cla'is 
mechanical  condition. 

In  this  ca-^i'.  as  in  all  other  cases  oi 
engine  tidul  lc,  the  operator  could  have 
discovered  the  defect  if  he  had  had  an  in- 
dicator, with  which  low  eompiession  can 
be  quickly  detected  by  connecting  the  in- 


Fig.  3. 

F. 

xplosion  Diagram. 

dicator  to  the  cylinder.  It  is  not  neces- 
sary to  hook  up  the  reducing  motion,  since 
the  ^height  of  the  pencil  line  made  duiing 
compression  will  icA'cal  any  loss  of  air. 
In  Fig.  2  A  is  a  seiies  of  compression 
pressixres  taken  m\  a  17  in.  l;y  "JTo  in. 
semi-Diesel  eng'ine.  The  compression,  in- 
stead of  300  lb.  as  normal  with  this  en- 
g'ine,  showed  not  over  22-5  lb.  By  cleaning 
tlie  piston  and  installing  two  new  ring's, 
the  comjjression  came  back  to  normal,  as 
appears  in  Fig.  2  B.  In  getting  eom- 
piession diagrams  the  fuel  pump  must  be 
cut  out.  This  can  be  done  even  on  full 
load  since  a  diagram  can  be  made  in  10 
seconds,  and  the  engine  will  not  drop 
much  in  speed. 

The  explosion  pressure  can  be  secured 
in  the  same  way  while  the  engine  is  firing. 
Such  a  diagiam  is  shown  in  Fig.  -3,  which 
is  taken  from  a  20  in.  by  34o  in.  engine 
with  a  300  lb.  spring  scale. 

Many  of  the  troubles  with  internal-com- 
bustion engines  are  directly  due  to  the  use 
of  a  clieap  lubricating  oil.  In  one  plant 
where  trouble  was  always  occurring,  I 
found  that  a  cheap  led  oil  costing  37  cents 
a  gallon  was  being-  used.  Tliis  oil  was 
entirely  unsuited  for  such  high  tempera- 
ture use.  HeaA-y  carlwn  deposits  settled 
on  the  piston,  ring's  and  valves.  The 
engine  could  not  pull  the  load.  A  high- 
grade  lubricating  oil  especially  com- 
pounded for  oil  engines  eliminated  all 
tlie  ti'ouble. 


VACUUM  BRAKES  FOR  LONG 
FREIGHT  TRAINS.* 

I'l  is  now  nioie  than  oO  yeais  since  tin 
necessity  ot  continuous  autoiuatic  braise- 
for  i)asseugei  trains  was  fully  realised 
To-day  iu  this  country  there  are  two  ii 
use,  the  Westinghoiise  brake  and  lie 
automatic  vacuum  brake. 

In  the  early  days  the  tyjic  ot  vacuiin 
brake  employed  '.va.s  the  "  stiaigli 
vacuum  ""  bialu',  which  was  non-aul(; 
matic,  and  it  w^as  imperative  that  a  brak' 
should  be  so  constructed  that  any  faibii 
would  result  in  automatically  applyia; 
the  brake.  This  made  it  necessary  t 
maintain  a  vacuum  in  order  to  keep  lli 
brake  off. 

The    tiain   aiJi^aratus   is  simple,  eie 
vehicle  having  a  train  pipe  ctmpled  u 
with  cylinders  in  which  the  movement  < 
pistons  or  diaphragms  operates  the  bia' 
This  arrangement  pioved  satistactoiy 
•dealing  with  the  trains  of  the  length  ni. 
with   in  this   country  to  within  the  la- 
few  years.       Due,   however,  to  steadiJj 
increasing  length  and  weight  of  passeng(| 
trains,       developments      consisting  i 
acceleiators  and  more  powerful  eject' > 
have  been  introduced.    A  fresh  aspect 
the  brake  pioblem  is  presented  by  i 
growing  tendency  to  use  the  continun 
brake  for  certain  classes  of  freight  trafficl 

The  main  difference  between  biakij- 
freight  trains  and  pas.senger  trains  a: 
briefly  as  follows:  {a)  The  great" 
length  of  freight  trains.  (6)  The  neces^i' 
of  running-  loaded  and  empty  wages 
together  in  fieight  ti-ains.  (V-)  Even  f 
screw  couplings  aie  used,  the  need  P 
quickly  coujding  and  uncoupling  whi 
shunting  will  probably  result  in  t; 
cou]}lings  being  screwed  uj)  less  tigh  r 
than  in  passeng-er  trains.  This  tendenr 
to  couple  loosely  enhances  the  need  foil 
smooth  and  unifonn  action  of  the  bu? 
thi'oughout  the  train. 

With  a  view  to  asceitain  the  suitabil  p" 
of  the  vacuum  biake  for  long  freifjt 
trains,  a  series  of  trials  were  carried  it 
during  the  summer  of  1919  by  the  auth  8 
on  the  Gieat  Xorthein  Railway  betwm 
Peterborough  and  Fiisby.  The  follow? 
coiKlitioiis  were  laid  down  as  a  stand:  il 
of  satisfactory  performance  :  — 

That    tiains    of    100    wagons,  <le 
coupled,  must  be  stopped: 

(1)  By  emergency  applications  with  it 
shock  and  without  any  risk  of  p: - 
iiig  of  train. 

(2)  By    service     applications  witliit 

shock  or  lisk  of  parting,  and|ii 
such  a  manner  that  the  train  co|.cl 
be  restarted  immediately  a  j?' 
coming  tO'  rest. 

(3)  That  the  speed  of  the  train  ( eW 
be  reduced  as  required.  I 

The  train  consisted  of  Great  Noi-lli'x 
Railway  cS-ton  cover-ed  vans  fitted  vtli 
the  G.N.R.  standard  vacuum  brake,  vtli 
the  "Westing-house  Biake  rompar'> 
accelerators  and  reducing  nijiples.  fn 
addition  to  these  the  train  included  '1^*' 
Midland  Raihvay  fi-wheeled  vans  ra  v- 
ing  the  necessary  recording  inslrume:*! 

*  Paper   presented   to   the   Institution   of  ▼f 

Rnciiioors, 


]'KKl!rAHV  26,  1922 

I  The  aveiag-e  retanling  Loiee  is  the  ba^jis 
usually  adopted  for  compaiing  biakf' 
stops.  This  force  is  conveiiiout  to  express 
as  a  percentage  of  the  weight  of  the  train, 
and  in  tlie  calculations  the  ■weight  of  the 
train  is  taken  asi  the  gToss  weight  of  the 
train  increased  by  the  equivalent  rotary 
ineitia  percentage,  which  M'as  found  from 
calculation  to  vaiy  from  1(T4  i>ei'  cent  to 
107  per  cent  of  the  weight  of  the  train. 
The  fortes  concerned,  inclusive  of  biake 
poiwei;  friction  and  gravity,  are  assumed 
tOi  he  acting  uiiifoimly  througbmil  tlie 
stop. 

The  stojjpiiig  etficiency  for  the  different 
ti'ains  has  been  found  by  expressing  the 
actnal  average  retarding  force  as  a  ]iei- 
centage  of  tlie  average  lelaidiiig  force 
oorresponding  with  the  speed-dislaiice 
cuiTe  wliich  was  plotted  from  the 
results  obtained  from  a  train  of  68  vans 
which  was  adopted  as  a  standard  for  com- 
parison. 

A  6:5-van  train,  fitted  with  accelerators 
and  standard  leducing  nipples  was  lested 
and  all  eiiiergeiicy  stop.s  made  under  Ihe-e 
conditions  were^  sat'isf act<:ry.  It  was 
found  necessary,  in  making  speed  reduc- 
tions or  service  stops,  tii  apply  tlie  l.iake 
gradually,  otherwise  the  accelei  aloi  s 
opei'ated,  and  unle>s  the  speed  was  high, 
say  over  30  miles  per  hour,  the  train  came 
to  a  stand  before  the  brakes  could  be 
released. 

In  the  case  of  the  82-van  tiain,  fitted 
with  accelerators  and  standard  i-educing 
liipples  througho'ut,  at  sjiceds  above  40 
miles  i^er  hour  the  stops  were-  fairU- 
smooth,  but  between  30  and  40  miles  per 
hour  there  was  a  rough  jeik  just  befoie 
stopping,  and  for'  stops  from  20  miles  to 
30  miles  per  hour  the  jerlc  was  very  severe 
just  before  coming  to  resl.  The  stcpjiing 
distances  of  ,  this  train  were  almost 
identical  with  that  of  the  63-van  train. 
Emergency  stops  were  tried  with  the  woik- 
ing-  vacuum  reduced  to  16  in. 

The  effect  of  the  reduced  nipples  on  the 
80-van  train  was  tO'  make  the  s-tops  at  all 
speeds  quite  satisfactory  as  regards  being- 
smooth,  but  increased  the  stopping-  distance 
by  abiC'Ut  25  per  cent. 

On  the  101-van  train,  htted  with 
accelerators  and  specially  reduced  niijples, 
the  emergency  stops  were  (|uite  satisfac- 
tory as  legards  being-  smooth,  but  com- 
paied  with  the  standard  of  comjiarison — 
63-van  train — the  stopping  distance  was 
increased  by  about  35  per  cent.  Emer- 
gency stops  were  also  made  working-  with 
a  16  in.  vacuum.  In  this  ease  (he  stops 
were  very  smooth,  but  the  stopping  dis- 
tance compared  -with  the  standard  was 
increased  appioximately  by  50  per  cent. 
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The  Institution  of  Production  Engineers. — A 
general  nieptiiig  of  the  Institution  was  held  on 
Friday,  Febi  uary  24,  at  the  Institution  of  Mechani- 
cal Engineers,  Storey's  Gate.  Loiifion,  S.W.,  when 
Mr.  G.  W.  Eastwood,  superintondent  of  the  body 
building  department  of  Messrs.  Ai  i-ol-Johns(  m  Ltd., 
Dumfries,  read  a  paper,  illustrated  ],\  lantern 
slides,  dealing  with  "Intensive  Pindiict  ion  of 
Automobile  Bodies." 

Strengths  of  Leather,  Belting.— According  to 
the  United  States  Bureau  of  Standards,  single 
leather  belting  should  have  a  strength  of  400  lb. 
pel-  square  inch,  and  double  leather  belting  a 
strength  of  3,(:00  lb.  per  square  inch.  Ii  is  Kated 
that  the  tensile  .strength  of  chrome  lentliea-  ^■iiv'u'R 
from  8..500  lb,  to  12,000  lb.  per  square  inch. 


Vibration  in  Machinery. 


liy  E.  Laxgfohd  -Tones. 


\  inuATiON  is  one  of  the  greatest  nuisances 
with  which  engineers  htive  to  contend, 
and,  unless  thought  and  care  are  expended 
it  often  causes  a  great  deal  of  trouble. 

The  (hief  cause  of  vibration  is  un- 
balanced forces  in  the  engine  or 
machine,  and  it  is  often  transmitted 
through  the  holding-down  bolts  into  the 
foundation,  to  the  subsoil,  and  it  may  be 
felt  at  a  distance  away.  The  whole 
plant  of  works  has  had  Uj  be  lemoved 
through  tliis  cause. 

It  is  evident,  therefore,  that  the  founda- 
tion lequires  careful  design  iu  all  cases, 
whether  the  machine  or  engine  is  large  or 
small.  In  this  article  it  is  p]'0]i( )sed  to 
deal  with  the  insulation  of  the  smaller 
class  of  machinery. 

To  insulate  an  engine  it  is  necessary  to 
place  some  substance  undei'  it,  or  under 
the  foundation ,  that  will  absorb  all  vibra- 
tion. The  substance  must  alsoi  keep  its 
resilience  over  a  long  period  to'  piove  of 
value.  By  far  the  most  usual  practice  is 
to  put  a  layer  of  felting  underneath  the 
engine  or'  fonndation,  and  this  is  very  effi- 
cient when  a  good  ([uality  of  felt  is  used. 


Flfi.  1.  — Showing  Position  of  Felting  under  a 
Foundation. 


If  the  insulation  is  ]iut  directly  nndei 
the  eiwgine  the  vibration  tends  to  pass  into 
the  foundation  to  the  subsnil  thiough  the 
ludding-down  bolts. 

Aji  example  of  this  came  under  the 
authcr's  notice  some  little  time  ago. 

A  small  electric  generator  coupled  direct 
t(v  a  two-stroke  petrol  i  ngine  was  installed 
as  a  temporary  measure  iir  an  outhouse 
of  a  public  building,  the  plant  being-  to 
supply  the  building  with  light.  A  layer 
of  as|»halt  surrounded  the  building-  and 
outhouse  and  formed  the  floor  of  the  out- 
house. Keeping  this  in  mind,  the  engi- 
neer had  a  large  hole  dug  in  the  floor 
and  the  engine  mounted  on  a  block  of 
concrete  with  a  layer  of  1^  in.  felt  be- 
tween the  engine  and  the  foundation  in 
the  excavation.  Even  though  these  pre- 
cautions were  taken,  when  the  engine  w^as 
running  vibration  was  felt  30  yards  away 
in  the  main  building.  Since  the  ])lan(  was 
only  installed  for  a  very  short  period  the 
eng'ineer  in  charge  of  the  job  did  not  think 
it  worth  while  to'  alter  the  insulation. 
Obviously,  if  the  plant  had  been  placed 
under  the  concrete  block  the  vibration 
would  have  been  remedied. 


Many  substances  are  used  as  insulators, 
and  some  eng-ineers  prefer'  one,  some 
another.  Oork  may  sometimes  be  used 
with  advantage,  or  .specially  prepared 
rublwr.  One  engineer  informed  the  author 
that  he  found  cocoa  matting-  a  very  effec- 
tive insulator  for  light  work.  Peat'is  used 
occasionally,  or  hair  packed  in  a  shallow 
tray,  but  generally  speaking,  felting  is 
the  most  effective  insulator. 

Thusi,  when  an  engine  is  to  be  fastened 
down  on  a  concrete  block  or  other  similar 
foundation  resting  on  the  soil,  the  insula- 
tion should  be  placed  under  the  block  with 
a  thin  layer  of  concrete  I -low  it  (see 
Fig".  1.). 

Damp,  gases,  or  insects  are  l  ather  apt 
to  rot  the  insulation,  so  it  is  advisable  to 
paint  or  otherwise  protect  it. 

When  fastening-  a  machine  to  a  floor 
tlie  insulation  should  be  placed  under  the 
base  plate  and  fell  \\a>hers  put  ag-ainst  the 
heads  of  the  bolts,  in  addition  to  surround- 
ing the  bolts  with  felt  brushes. 

Some  machines  do  not  require  holding 
doAvn,  .so  all  that  is  necessary  is  to  place 
the  felt  between  the  floor  and  the  machine. 

For  heavy  machinei-y  felting  and  other 
mateirals  mentioned  above  are  useless,  as 
they  lose  their  resistance  very  quickly 
owing-  tO'  the  weight.  There  are",  however, 
several  very  effective  patent  insulators  on 
the  market  at  the  present  time,  to  which 
engineers  may  be  referred. 

It  is  obvious,  that  insulation  is  not  re- 
quired for  some  classes  of  machinery,  but 
it  IS  very  important  in  the  case  of  most 
prime  movers  and  many  machines. 

The  writer  has  coane  across  seveial  cases 
recently  where  machines  have  not  been  in- 
sulated and  the  vibration  has  been  very 
bad.  In  one  case  an  electric  motor  had 
been  fastened  to  the  underside  of  a 
wooden  floor  which  was  .su])ported  on  rolled 
steel  joists,  without  insulation,  and  the 
vibration  was  so  bad  that  small  articles 
placed  near  the  edg-e  of  a  table  on  the 
floor  fell,  inside  a  few  seconds. 

If  the  above  precautions  are  taken,  and 
the  engine  or  machine  foundations  are  not 
in  direct  contact  with  any  part  of  the 
building-  or  ground,  there  is  no  reason  why 
the  plant  should  not  be  highly  satisfactory 
as  far  as  external  vibration  is  concerned. 


Plea  for  Cut  in  T.^xation.— A  deputation  repre- 
senting the  Association  of  British  Chambers  of 
Commerce  waited  upon  the  Chancellor  of  the 
E.xchequer  recently,  when  a  strong  plea,  was  made 
for  drastic  reduction  of  taxation.  Mr.  Arthur 
Balfour,  of  Sheffield,  was  pi-incipal  speaker  for  the 
deputation,  and  stated  the  association  considered 
the  chief  points  absolutely  necessaiy,  if  trade  waa 
to  recover,  were  :  A  mudr  more  dra/stic  and  pro- 
gressive cutting  down  of  expenses  with  a  saving  of 
at  least  £-200,000,000.  A  reduction  of  income  tax 
and  borrowing  to  be  avoided  if  at  all  possible. 
Total  abolition  of  the  corporation  tax  and  freedom 
from  interference  by  Inland  Revenue  Authorities, 
especially  as  to  the  method  by  which  balance 
sheets  were  made  up  in  reference  to  stock  valua- 
tion. Attention  wa.s  also  drawn  to  the  difficulties 
arising  in  connection  with  the  excess  profits  duty 
in  cases  of  successive  ownership  of  firms,  and  the 
snggestiiin  made  iliai  wImi.  vei'  might  be  the  respec- 
tive shares  of  mdnitlu  partners,  or  shareholders, 
the  legal  successors  should  be  entitled  to  recover, 
because  E.P.D.  had  been  assessed  on  the  firm  or 
company,  and  not  on  the  individuals  constituting  it. 
The  deputation  was  very  sympatheticallY  received. 
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Office  and  Workshop  Day  by  Day. 

Short  practical  articles  solicited.       Exc^tionally  high  rates  paid. 


Bolt  Design. 

Few  niacliine  details  receive  so  little 
attention  in  connection  with  tkeir  design 
a.=i  bolts.  This  indifierence  is  certainly 
responsible  for  numerous  breakdowns. 

Figs.  1  and  2  show  two  designs,  the 
one  bad  and  the  other  good ;  the  former  is 
the  common  tj^pe ;  the  latter  is  compara- 
tively rarely  used.  If  the  two  bolts  were 
tested  in  a  tensile  testing  machine,  the 
size  being  the  same,  the  second  would  be 
found  greatly  superior  in  strength  to  the 
first.  For  resisting  variable  strains  and 
shocks  the  design  in  Fig.  1  is  entirely 
unsuitable,  and  has  failed  in  many 
instances,  sometimes  with  disastrous 
results,  through  being  used  under  such 
circumstances. 

The  design  of  Fig.  2  is  superior  to  the 
other  for  more  reasons  than  one.  For  the 
greater  part  of  its  length  it  is  turned  down 
to  a  diameter  equal  to  that  at  the  bottom 
of  the  thread.  The  effect  of  this  is  to 
distribute  the  strain  over  a  good  length  of 
the  bolt,  instead  of  having  it  con- 
centrated at  the  weakest  section,  viz.,  the 
bottom  of  the  threads,  and  the  strength 
of  the  bolt  is  thus  enormously  increased. 
This  is  a  peculiar  instance  of  obtaining 
increased  strength  by  removing  metal. 
The  sectional  area  at  the  bottom  of  the 
threads  ib  reduced  considerably  in  Fig.  1 
through  cutting  the  usual  Whitworth 
thread,  which  is  a  coarse  one.  A  finer 
thread  is  adopted  in  Fig.  2,  and  since  the 
sectional  area  varies  not  merely  as  the 
diameter,  but  as  the  square  of  the 
diameter,  the  reduction  in  area  is  much 
smaller  in  the  one  case  than  in  the  other. 

A  serious  defect  in  Fig.  1  is  that  the 
thread  finishes  abruptly,  and  there  is  a 


Figs,  1  nnci  ?. 


tendency  for  great  stress  to  concentrate 
at  Ihe  finishing  point  and  start  a  fracture; 
i-i  Fig.  2  the  thread  runs  completely  out. 
Sharp  inteinal  corners,  where  fractures  are 
extremely  liable  to  start,  are  carefully 
avoided  in  Fig.  2. 

In  all  cases  where  variable  stresses  are 
to  be  resisted,  as,  for  example,  in  the 
bolts  of  eiifjine  connecting-rod  ends,  the 
design  of  Fig.  2  should  be  adopted,  not- 
withstanding its  greater  cost.  The  prin- 
ciple of  cutting  down  the  section  for  a 
part  of  the  length  to  a  diameter  equal  to 
that  at  the  thread  bottom  might  also  be 
extended  to  eyebolts  with  great  advantage. 


Simple  Vice  Ar.^'angement  for  Filing 
Bevelled  Edges. 

Having  occasion  to  file  a  bevellec}  edge 
on  a  number  of  thin  plates,  the  writer  found 
hei  had  to  assume  an  awkward  and  uncom- 
fcrtable  position  to  do  so,  the  vice  in  use 
being  one  <oi  the  type  commonly  used  in 
most  workshops. 

Fig.  2  illustrates  the  arrangement  A 
and  B  holding  the  job  D  in  the  vice  jaws 


Figs.  1  aud  2. 


C  at  the  correct  angle,  enabling  the  file 
to  be  used  in  a  more  convenient  horizontal 
position.  Fig.  1  shows  the  end  of  the 
circle  marked  out  before  being  cut. 

Where  machines  are  available  it  will 
not  be  a  difficult  matter  toi  cut  a  short 
length  <o&  any  piece  O'f  old  shafting  suit- 
able in  diameter  and  saw  it  in  two  to  the 
required  shape.  In  some  cases  it  will  be 
best  to  have  patterns  made,  and  to  get 
castings  of  them  in  br  ass  or  othei'  suitable 
metal ;  they  need  little  or  no'  finishing. 

"When  fixing  in  the  vice  it  will  be  found 
necessary  to  add  slightly  more  pressure 
than  when  holding  the  work  directly  in 
the  jaws. 

Overcoming  Bad  "Steam  Down"  Case. 

Some  indirstrial  plants  experience 
trouble  due  to  low  steam  pressure  at  times 
of  heavy  work  ;  this  is  terr  ibly  annoying  to 
such  firms  as  use  steam  hammers  or 
similar  plants.  A  useful  hint  to  remem- 
ber in  strenuous  times  such  as  this  is  that 
the  air  supply  is  the  oo'utiolling  factor  in 
the  working  of  any  fires,  and  particularly 
boiler  furnaces.  A  plant  with  which  the 
writer  was  at  one  time  connected  consisted 
of  12  Lancashire  boilers,  each  of  30  ft.  by 
8  ft.  diameter ;  normally  these  M'ere  worked 
in  twO'  batches,  that  is,  six  worked  to  the 
iron  chimney  shown  to  the  left  of  centre 
line  A,  B,  and  six  to  the  right  of  that 
centre  point,   the  damper   in   A  being 


kept  shut.       When  required  all  boile; 
could  be  worked  into  one  stack  by  speediiii 
up  the  fan  engine  and  dropping  a  slig  i 
amount  in  efiiciency.      The  economise  i 
were,  as  usual,  situated  in  the  back  ma  i 
flue,  and  the  small  engines  driving  ther 
were  planted  as  shown,  so  that  by  the  u- 
oif  a  special  pulley  on  each  eng-ine  th 
opposite  set  of  scrapers  could  be  drive 
from  either  engine  in  case  of  need.  Tli 
stoker  engines  were  in  duplicate  as  showu 
and  also  the  feed  pumps.    The  main  steai 
range  was  at  the  back  of  the  boilei 
immediately  above  the  main  flue ;  in  adi 
tion,    there    was    an    auxiliary  rangi 
A.S.M.,  run  from  a  special  branch  - 
every  other  boiler  steam  stop  valve  f 
supply  steam  to  the  small  engines  drivin 
the  fans,  scrapers  and  other  auxiliario;! 
During  one  period  of  expanding  tradd 
and   before  further   plant  eould  be  gf 
down,    there   were  often   difficult  tirrt 
during  the  heaviest  spells  of  work  at  tl 
hammers,  when  all  were  going  togeth* 
and  on  one  occasion  when  all  possible 
being  done,  the  steam  still  persisted  : 
falling,  and  the  three  mills  working  bega 
to    slow    down,    also    the    fans,  stol,' 
engines,  etc.,  began  to  slow  down  a' 
rapidly  made  matters  much  worse. 

The  assistant  engineer,  seeing  the  dc 
perate  state  things  had  got  to,  then  t(  ( 
the  expedient  of  isolating  two  of  t' 
boilers  from  the  main  range  and  keepii 
them  opened  orrly  toi  the  auxiliary  mai 
This  at  orrce  allowed  steam  to  come  up  « 
these  boilers,  and,  of  course,  to  speed  ' 
all  auxiliaries;  at  first,  only  the  f 
engines  were  allowed  to  speed'  up,  as  it  w 
no  use  cramming  more  ooal  into  t 
furnaces  than  the  air  supply  Avould  bui 
whilst  the  scraper  engines  on  the  ecoi  • 
misers  M^ere  kept  just  moving  th': 
machirres.  Natrrrally,  this  g'ave  mo 
draught  and  a  better  air  supply  to  all  ii 
boilers,  so  that  in  10  minutes  it  was  p  - 
sible  to  speed  up  the  stoker  engines  a  I 
let  the  scraper  errgines  work  at  nearly  f  1 
speed,  always,  however,  the  fan  engirs 
were  coirsidered  first.  Qrrarter  of  i 
hour's  woa-king  soon  showed  that  ther-e  vs 
more  tharr  enoirgh  steam  from  the  ti> 
boilers  to  drive  the  arrxiliaries,  and,  as  e 
pressure  in  the  main  range  had  conre  upo 
1451b.  per  square  inch,  one  of  the  mia 
stop  valves  on  these  two  boilers  was  v^ 
cai'efiilly  and  slightly  ea«ed  so  as  to  ]:^ 
vent  the  safety  valves  lifting  and  to  a.'-sif 
the  main  srrpply  a  little.  As  a  result  i 
this  skilful  arranp'ement  the  assist.t 
engineer  was  permitted  to  have  his  oin 
wav  with  res-ard  to-  one  or  two  other  itcik 
and  turned  the  exhausts  from  the  anxiH  v 
engines  into  a  large  tubular  feed  'wsir 
heater  picked  up  second-hand  for  a  vy 
low  price.  This  so  raised  the  feed  ici- 
peratirre  tbat.  whilst  heavy  rnills  id 
str^nuoars  tinres  were  experienced  n 
diff"r-ent  days,  tber'p  was  never  any  nV^ 
shutting  down  for  20  minxrtes  to  reccM 
steam.  The  whole  plant  was  shortlv  af  r- 
wards  relieved  by  the  installation  M 
special  boilers  over  the  reheating  furna  8, 
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-  (Views  expressed  in  this  Section  are  not  necessarily  endorsed  by  the  Editor.) 
THE  SHIPBUILDING  BALLOT. 


]  By  "  Plebeian.' ■ 

^So  ouce  again  we  are  going  through  the 

■  process  of  a  ballot  of  the  shipbuilding 
,  unions    to  ascertain  the  views  of  their 

members  on  the  suggested  reduction  of 
'  16s.  6d.   per  week.     The   ballot  paper 

recites  in  faithful  detail  through  its  four 
"■pages  of  close  print  the  negotiations  which 
"have  transpired,  and  then  winds  up  with 

the  point-blank  announcement,  "You  are 
,  requested  to  vote  for,    or    against,  the 

employers'  proposals."  The  proposals 
'referred  to  are  that  of  the  26s.  6d.  war 

bonus  16s.  6d.  shall  be  discontinued  on 

and  from  March  15,   1922,   and  that  a 

■  further  conference  shall  be  called  to  decide 
the  date  as  from  which  the  10s.  shall  be 

^discontinued.     There  are  other  clauses 

with  regard  to  the  stabilisation  of  wages 
'  for  a  period,  and  also  the  rates  of  semi- 
j,  skilled  workmen.  We  appreciate  the 
'  dilemma  in  which  trade  union  representa- 
[  tives  are  placed,  particularly  at  the  pre- 

sent  time,  when  the  custom  seems  to  be  to 
;  blame  the  officials  for  every  reduction 
I  which  comes  along.  If  they  give  a  lead  to 
j  their  members  by  expressing  their  personal 

opinions  as  to  the  merits  of  the  issue,  they 
\  are    immediately     accused     in  certain 

quarters  of  prejudicing  the  ballot  vote,  and 
\.  of  interfering  with  the  free  expression  of 
I  the  men's  views.    If,  on  the  other  hand, 

they  refrain,  they  are  chided  for  lack  of 
!  courage.  Truly,  it  is  not  an  enviable 
i  situation.  But,  really,  this  sort  of  pro- 
1  ceeding  is  becoming  farcical.      Of  what 

i  real  value  is  it  merely  to  recapitulate  the 
history  of  the  negotiations,  and  to  ask  the 

,  blunt  question  without  giving  any  indica- 
i'  tiou  whatever  as  to  whether  the  trade 
\:  union  representatives  (who  have  heard  the 
1  case  argued  first  hand)  themselves  think 
'f  the  proposal  should  be  accepted  or 
I  rejected?  Of  two  evils  we  are  told  to 
I.  choose  the  lesser,  and  it  is  surely  better 
j-.  for  the  officials  boldly  to  tell  the  men 
!.  their  point  of  view  than  to  remain  silent. 
[  It  is  true  that  the  ballot  paper  does  not 
1,  indicate  that  the  imion  representatives 
^  who  met  the  employers  were  unable  to 
L  accept  the  latter's  proposals,  but  that 
|!  seems  a  very  tame  expression  of  opinion. 
)  It  is  questionable  whether  they  had  any 
t  power  to  accept  the  terms,  even  had  they 
!  so  desired.  We  are  not  in  love  with 
>■  leadership,  but  it  is  surely  the  dutj-  of 
I  those  who  have  proved  their  loyalty  and 
!  devotion  to  the  movemeivt  during  years  of 
I  arduous  eifort  on  behalf  of  their  fellows, 
1;  and  have  been  placed  in  positions  of  trust 
l'  and  responsibility,  to  give  some  guidance 
j  to  their  constituents  in  times  of  crisis. 

jj  A  Straight  Vote. 

B-  Many  trade  union  officials  themselves 
I  regard  the  ballot  as  a  preliminary  canter, 
'  a  sort  of  routine  process  to  be  transacted 
|,  before  the  parties  get  down  to  "  Brass 
r  tacks"  The  union  officials  may  have  been 

ii  infliieuce.l  in  not  yfivinn-  a  lead  to  their 


members  by  the  anticipation  that  an  over- 
whelming rejection  of  the  terms  may 
induce  the  employers  to  modify  their  posi- 
tion. This  point  of  view  is  a  very  danger- 
ous one  and  should  be  discouraged.  There 
does  not  appear  to  be  much  of  the  spirit 
of  compromise  about  the  terms  of  the  ship- 
building employers,  and  the  men  should 
have  plainly  been  told  that  if  they  are  not 
prepared  to  accept  the  employers  offer 
the  alternative  is  inevitably  a  stoppage  of 
work.  As  matters  stand,  the  rejection  of 
the  terms  appears  inevitable,  provided 
the  ballot  is  coriducted  fairly  and  squarely 
by  the  ■participating  bodies.  Tkere  was 
a  good  deal  of  heartburning  on  the  two 
former  occasions,  when  a  pooled  vote  was 
resorted  to  during  the  negotiations  -with 
the  Engineering  Employers'  Federation 
with  regard  to  the  Avithdrawal  of  the  12^ 
per  cent  bonus.  Then,  as  noAv,  a  common 
ballot  paper  was  issued,  and  every  society 
was  made  responsible  for  the  taking  of 
the  votes  of  its  ow^n  members,  in  accor- 
dance with  its  usual  procedure.  There 
were  many  disquieting  rumours  that 
certain  unions,  notably  the  unskilled 
organisations,  did  not  conduct  the  vote 
fairly,  and  the  unduly  heavy  proportion 
of  votes  cast  by  their  members  added 
suj)port  to  the  rumour.  Nor  was  this 
resentment  allayed  when  it  was  found 
that  very  narrow  majorities  indeed  had 
been  secured  in  favour  of  the  reduction, 
taking\  the  skilled  unions  as  a  whole. 
Several  craft  unions  showed  decided 
majorities  against,  while  the  labourers 
anions  without  exception  voted  strongly 
in  favour  of  the  withdrawal  of  the  bonus. 
It  has  been  stated  emphatically  that  the 
procedure  adopted  by  these  latter  unions 
in  certain  districts,  at  least,  was  to  take  a 
vote  of  the  members  at  the  branch  meet- 
ing. Then,  instead  of  giving  the  numbers 
of  those  actually  present  and  taking  part  in 
the  vote,  the  whole  viembership  of  the 
branch  tvas  put  down  as  having  recorded 
their  votes.  In  the  case  of  one  branch, 
out  of  a  total  membership  of  320  there 
were  25  only  present  when  the  vote  w-as 
taken,  17  voted  for  the  withdrawal  of  the 
12^  per  cent,  and  eight  against,  yet  the 
voting  return  showed  320  members  as 
having  voted  for  the  withdrawal.  These 
rumours  were  much  too  persistent  to  be 
entirely  groundless,  and  it  is  to  be  hoped 
that  the  present  ballot  is  being  conducted 
on  strictly  fair  and  impartial  lines.  The 
result  of  the  ballot  will  probaby  be  known 
on  February  28. 

Black  Outlook  in  the  Black  Country. 

We  are  given  to  understand  that  the 
Allied  Employers'  Association,  which 
appears  to  be  an  offslioot  from  the 
Engineering  Employers'  Federation,  have 
given  notice  to  the  unskilled  and  semi- 
skilled trade  unions  for  the  withdrawal 
of  the  whole  war  advance  of  26s.  6d.  dui;- 
iug  the  current  year.  This  new  employers 
Diganisation  is  mainly  composed  of  firms 
tngaged  on  work  ancillary  to  general 
engineering,  and  operates  in  the  Black 
Country.  It  is  significant  that  the  skilled 
unions,  whose  members  in  the  employ  of 


the  hrms  concerned  are  greatly  in  the 
minority  numerically,  have  not  received 
any  notice  of  reduction,  and  the  view  is 
taken  by  the  unskilled  unions  that  this  is 
an  attempt  to  .split  them  away  from  the 
skilled  enginering  unions.  The  proposed 
reductions  are  as  follows  :  6s.  in  each  of 
the  months  of  February,  March  and  April, 
and  4s.  in  each  of  the  months  of 
September  and  December.  The  matter  has 
been  reported  to  the  Federation  of 
Engineering  and  Shipbuilding  Trades,  who 
take  a  very  serious  view  of  the  position, 
and  have  appointed  a  special  committee 
to  visit  the  aiea  affected  to  investigate 
tile  whole  situation. 
Marine  Engineers'  Rates. 

After  many  meetings  the  National 
Maritime  Board  has  now  fixed  the  rates 
for  the  various  sections.  Heavier  reduc- 
tions have  been  effected  in  the  case  of  the 
engineers,  both  electrical  and  mechanical, 
than  with  the  other  sections.  The  result 
leaves  the  wages  of  junior  engineers  in 
particular  in  a  not  very  alluring  condition, 
and  scarcely  sufficient  to  compensate  sea- 
going mechanics  for  the  loss  of  those 
social  amenities  which  necessarily  result 
from  their  vocation.  It  should  not  be 
forgotten  that  in  many  companies  the 
engineers  are  still  required  to  work  six- 
liour  watches,  which  means  in  effect  that 
they  have  to  be  (m  duty  for  12  hours  per 
day,  and  this  for  seven  days  per  week. 
The  junior  engineers  will  receive  under 
the  new  rates  very  much  less  than  the 
liourly  rates  paid  to  shore  labourers.  The 
depression  in  the  shipping  industry  is 
certainly  appalling,  but  it  should'  not 
be  forgotten  that  the  shipowners  reaped 
a  very  rich  harvest  because  of  the 
abnormal  demand  for  shipping  during  the 
w^ar,  and  also  for  some  considerable  time 
following.  By  their  system  of  placing 
heavy  sums  to  reseiv^e  and  writing  down 
their  fleets  it  is  probable  that  the 
dividends  of  even  the  stable  shipping  com- 
panies will  not  be  radically  affected  by 
the  trade  depression  for  some  consider- 
able time.  The  minimum  rates  for 
engineers  in  cargo  vessels  of  12,000  tons 
and  over  range  from  £27  10s.  for  chief 
engineers  to  £12  for  juniors.  Electrical 
engineers  range  from  £19  10s.  to  £12  10s. 
The  average  monthly  reductions  for  the 
various  sections  of  seafarers  are  :  Sailors 
and  firemen,  £2;  plumbers  and  carpenters, 
£2;  catering  staff,  £2;  boilermakers,  £3; 
engineers,  £3  to  £4  10s.  ;  electrical 
engineers,  £4. 

It  is  important  to  note  that  these  are 
minimum  rates  only.  Most  of  the  liner 
companies  pay  very  considerably  in  excess 
of  the  rates  mentioned. 

The  reductions  take  place  in  two  instal- 
ments, two-thirds  on  March  1  and  the 
remaining  one-third  on  May  1. 


OvBBTisiE  Question. — The  Amalgamated  Engi- 
neering Union  received  notice  from  the  Engineering 
and  National  Employers'  Federation  on  Wednesday 
that  no  trade  unionists  would  be  employed  after 
March  11,  unless  they  permitted  overtime  and  night 
work  whenever  necessary.  Notice  to  this  effect  have 
been  posted  at  the  workshops. 
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BRITISH  INDUSTRIES  FAIR. 

Special  Trains  for  Business  Men. 

'I'o  the  enterprise  which  has  always  gone  hiuid  in 
iiaud  with  the  British  Industries  Fair  must  now 
be  added  that  of  tlie  great  railway  companies  who 
have  arranged  to  run  special  excursions  at  great'y 
reduced  fares  for  the  benefit  of  the  trade  buyers 
\nsitiiig  it. 

The  fare  will  in  most  case.s  be  approximately  the 
jU'ice  of  a  single  ticket  for  the  double  juurney,  where 
passengers  making  use  of  the  special  excursions 
I'eturn  on  the  same  day.  For  passengers  who  desire 
to  make  a  stay  of  from  two  to  six  days  the  cx)st  ot 
a  return  ticket  will  be  about  one-third  more  than 
the  usual  single  fare. 

There  are  already  in  existence  iiunieious 
excursions  between  London  and  the  provinces  whicli 
will  be  available,  but  the  special  supplementary 
services,  some  of  whioh  are  shown  below,  will 
undoubtedly  prove  a  great  boon  to  buyers  visiting 
both  at  London  and  Birmingham  sections  of  the 
fair.  As  will  be  seen,  special  facilities  have  been 
arranged  for  business  men  desiring  to  visit  the  fair 
I'rom  stations  in  tlie  Manchester,  Liverpool  and 
Birmingham  districts.  Among  the  arrangements 
already  completed  are  the  following  : — 

London  &  North- Western  Railway. 

Excursions  for  one,  three,  five  or  six  days  to 
{..ondon  from  Birmingham,  Wolverhampton  and 
surrounding  district  on  the  mornings  of  February 
28  and  March  6. 

Excursions  for  one,  two  or  three  days  to  London 
on  the  nights  of  Februa,i-y  27  and  INlarch  2  from 
Liv6i-j)ool,  Manchester  and  the  following  stations  . 
Preston,  Wigan,  St.  Helens,  Warrington,  Burniley, 
.\ccrington,  Bolton,  Blackbiu'ii,  Bury,  Halifax, 
l^ochdale.  Southport,  Chorley,  Oldham  and  all  the 
jirincipal  stations  in  East  Lancashire. 

E.veursions  to  Birmingham  from  Liverpool,  Man 
Chester,  etc.,  on  the  mornings  of  Februarv  28  and 
.^Lu■ch  .3. 

Great  Northern  Railway. 

Excursions  to  London  on  March  2  for  one,  three 
or  five  days  from  Grimsby,  Louth,  Peterborough, 
etc.,  and  from  Hitchin. 

Excursions  for  one,  four  or  six  days  to  Lond<jn 
on  March  8  from  Peterborough,  Huntingdon,  St. 
Xeots,  Sandy,  Biggleswade  and  .Hitchin. 

One-day  excursion  to  London  on  March  8  from 
Koystoii,"  Ash  well  Baldock,  Letchworth,  Stevenage, 
Knebworth  and  Hatfield. 

Great  Central  Railway. 

Excursions  for  one,  three  or  six  days  to  London 
on  March  6  from  all  important  stations  on  the  line. 
Great  Eastern  Railway. 

There  will  be  cheap  midday  tickets  to  London 
each  day,  and  on  March  7  one,  three  or  five-day 
tickets.  On  March  8  there  will  be  chea))  one.  three 
or  four-day  tickets. 

South-Eastern  Railway. 

Day  excursions  to  London  on  March  1.  2.  H  and  9. 
London  &  South-Western  Railway. 

One-day  excursions  to  Londtni  from  the  following 
stations  on  March  8  : — 

Basingstoke  and  intermediate  stations,  Alton 
and  intermediate  stations,  Petersfield  and  inter 
mediate  stations. 

The  leturn  trains  will  leave  Waterloo  at  10-1."). 
9-12  and  9-5  respectively. 

London,  Brighton  &  South  Coast  Railway. 

One-day  excursions  to  London  on  March  8  from 
the  following  stations  : — 

Worthing,  Lancing,  Shoreham-by-Sea,  Soutliwick, 
Portslade,  Hove,  Brighton,  Preston  Park. 
Hassocks,  Burgess  Hill  and  Haywards  Heath,  the 
return  train  leaving  Victoria  at  8-45  p.m.  and 
Clapham  Junction  at  8-52  p.m. 

Particulars  as  to  their  special  trains  will  be 
announced  by  the  various  railway  companies  at  the 
stations  concerned  before  the  fair  opens. 

As  other  railways  are  daily  announcing  special 
ti-ains,  trade  buyers  who  are  visiting  London  for  the 
fair  should  enquire  at  their  local  stations  for  the 
facilities  which  will  best  suit  them. 

The  following  is  an  advance  list  of  exhibitors  at 
the  Fair: — 

.\ccles  &  Shelvoke  Ltd.,  Birmingliani. 
.Vcliurcli  Ltd.,  Woolwich.  London. 
Adshead.  Thomas.  &  Sons  Ltd..  Dnill.-y. 
.\crogiaph  Co.  Ltd.  (The),  LoikIoii.  K,('.I. 
AjaxWyatt  Fin  iiace  Co.,  London.  S.W.I. 
Albion  Drop  Forgings  Co.  Ltd.,  Coventry . 
Alldays  &  Onions  Ltd.,  Birmingliani  and  Lunit.n. 
Aliport,  Wm.,  Birmingliani. 
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.\qiia  Electric  Co.  Ltd.  (The),  London.  S.W.15. 
.\rin>lniiig,   Stevens  &    Son    Ltd.,    Willenliall  and 

Biiiiiingham. 
Ashworlli,  Son  &  Co.  Ltd.,  Dewsbuiy. 
Association    of     Drop     Forgers     and  Stampers, 

Birmingham. 

Aston  Cliaiii  and  Hook  Co.  l^td.  (Tlie), 
Birmingliani. 

Aston     Motor      and      Kngiiieering      Co.,  Aston. 

Birmingliam. 
.\ttwood,  F.  L.,  Ltd.,  Uinniiighaiii. 
;Vii.stiii  Motor  Co.  Ltd.,  P>iniiingliain. 
.\utoniobile  Associatimi  and  .Mutin-  riiimi.  liiiniiiig 

ham. 

.\very.  W .  &  T.,'Ltd.,  Uiiniingliani. 

I'.ain,    \\'..    &    Co.    Ltd.,    Coatbridge,    N.B.,  and 

Liniddii.  E.C.4. 
llaiiilividgc,  II.  W..  &  Co.   Ltd.,  liiriuinghain. 
P>aker  &  Walsli  Ltd.,  Birmingham. 
P>aker,  George,  Ltd..  Birmingham. 
P.ail  Bros.  Ltd. 

BarclaA's  Bank  Ltd.,  Birminghain 
Barker,  J.,  &  Co.  Ltd.,  Willenhall. 
I'artholomew,  J.  W.,  Sheffield. 
Barwell,  C.  J.,W.,  Birmingliani. 
Barwells  Ltd.,  P>irminghani. 
Bassett,  Bagnall  &  Co.,  Birmingliani, 
liates,  Joseph   &   Edward.   &  Smis   Ltd..  Wolver- 
hampton. 

Baltcock,  Rigby,  Ltd..  London,  E.5. 
Piaveystock,  A.,  &  Co.,  London,  E.3. 
Bayliss,  WHiiam,  Ltd.,  Birmingliani. 
Reaciiii  Engineering  Co.  (The),  Tipton, 
ReadU'ss  I'yie  Co.  Ltd.  (The).  P.irniiiigliaiii. 
lieardmoie,    William,    &    Co,    Ltd..    (ilasgow  and 

London.  S.W.I, 
lieli's  United  Asbestos  Co.  Ltd.,  London.  S.E.I. 
Bengal  Foundrv  Co.  Ltd.  (The).  Tipton. 
Beiiiiam,  Herbert.  &  Co.,  London,  W.l. 
Peiiii  Bros.  Ltd.,  London,  E.C.4. 
I'.est  &  Lloyd  Ltd.,  Birmingham. 
Ribb,  Edward,  &  Sons,  Birmingham, 
i'.iiniiiigiiain  Battery  &  Metal  Co.  Ltd.,  Riiniing- 

ham. 

Birmingliani  Cliamber  nl  ( 'i.iiiinei  ce  (Iiicorpcn  ali'd). 
Birmingham  Gas  Depart  inrnl ,  Bii'miiigliam. 
Birmingham   (The)  (Uwi  Trade. 
Binnin(/li<iiii  /'out. 

Riniiingliain  Small  .\iiiis  Cn.  Ltd..  Riiiiuiighain 
and  Liiiiddii. 

I'irniingliam  Small  Arms  Co.  Ltd.  (incorpoiiiting 
B.S.A.  Tools  Ltd.),  Small  Heath,  Birmingham. 

Ijirmingham  Small  Arms  Co.  Ltd.  (iiuorpoiating 
B.S.A.  Cycles  Ltd.).  Small  Heath,  Birming- 
ham. 

Birmingham  Small  Arms  Cn.  Lid,  (iiiciMpdrtiting 
B.S.A.  Guns  Ltd.),  Small  llcatli.   P.ii  inm-liam. 

Bladeiis  (Halesowen)  Ltd.,  Halesowen,  Worcs, 

Rlay,  George,  New  Maiden,  S.W. 

Blood,  T.  G.,  Birmingham. 

Bloxwicli  Lock  &  Stamping  Co.,  Bloxwich. 

Bolton,  T.,  &  Sons  Ltd.,  Frogliall  and  Ijoiidoii, 

Booth.  F.  C,  &  Co.  (1921)  Ltd.,  Blnningliam. 

Booth,  James,  &  Co.  (1915)  Ltd.,  Binningham, 

Biiiirnemoutli  .Manufacturing  Co.  Ltd.,  Bourne 
month. 

Bradley  &  Co.  Ltd.,  J'.ilslun. 

Bramlin's  Industrial  Films  Ltd..  Lond.ini.  W.L 
Brass  and  Cojiper  Tube  Association,  Birmingham. 
Brass  Wire  Asssociatioii,  Birmingham. 
Bratt,  J.  &  A.,  &  Sons,  Wolverliainplon. 
Brazed  Brass  Tube  Association,  I^irniingliam. 
Brett's  Stamping  Co.  Ltd.,  Coventry. 
Britannia  Tube  Co.  Ltd.   (The).  Birmingliani. 
British  Brass  Fittings  Ltd.,  Birmingham. 
British  Cellulose  (The)  &  Chemical  ManufacLuring 

Co.  Ltd.,  London,  S.W.I. 
British    Comnionwealtii   Trade   Press   Ltd,  (Tlie). 

London,  W.C.I. 
British  Fast  Grip  Spike  Co.,  London.  E.C.4. 
British  Trade  Corporation.  London. 
P.ritish  Trade  Ship  Ltd..  London.  S.W.I, 
Brookes  &  Adams  Ltd..  Birmingliani. 
Brookes  &  Marks,  Birminghtun. 

Brooke     Tool     (The)     ^Manufact  uring     Co.  Ltd.. 

Birmingham, 
liroughton  Copper  Co.  Ltd..  Manchester. 
Brunswick  Drop  Stamjiiiig  Cn.  litd. 
Biilpitt  &  S(nis  Ltd.,  liiiniiiigliani, 
i'linclier  &  Ilaseler  I,,td..  Birmingliani. 
liurney  &  I^lackburne  Ltd.,  Bookliam,  Surrey. 
Rurnside.  (ieorge.  Fence  Houses,  Durham. 
P.urton,    Delingpole    &    Co.    Ltd..    Old    Hill  and 

Birmingliani. 
Burton  (The)  I'oiiinlrv  Cn,,   Burl nii-nn  I'l ciil . 

Caiiiiiiig,  \\',.  iS;  Co,  LttI,,  Birmingliam, 

Cape  Asbestos  Co.  Ltd..  Cheapside.  London.  K.C.2. 

Carpenter,  Thomas  R.,  Ltd.,  Birmingliani. 
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Caller  &  James,  H.  W.,  Ltd.,  Birmnighain, 
Gassier  :  The  Louis,  Co.  Ltd.,  London,  W.C.2, 
Chad  Valley  Co.  Ltd.   (The),  Harborne,  Birming 
ham. 

Chambers,  Edwin,  Ltd..  Bradford. 
Chatwood  Safe  Co.  Ltd.  (The),  Bolton. 
Cliild,  Miss  L.  A.,  Birmingham. 
Clayton  Glue  Works  Ltd.,  iManclii  ster, 
Clayton  Wagons  Ltd.,  Lincoln  and  London,  S.\\'.l 
Clear-Hooters  Ltd.,  Birmingham, 
('lifford.  Charles,  &  Sons  Ltd..  Birmingliani. 
("luhrane.   John    (Barrhead)   Ltd..    Barrhead,  iieai 
( Jlasgow. 

Cugsweli  &  Harrison  Ltd..  London,  S.W.I. 
Cold  Rolled  Brass  k  Copper  As.sociation,  Rirniing 
ham. 

Consolidated     Pneumatic    Tonl     (The)    Co.  Lid. 

London,  W.l. 
■  Controla"  Engineering  Co.  Ltd.  (The).  Birming 

ham. 

Cook,  Tiiomas  &  Son,  Birraiiighani. 

Cooper.  AVilliam.  &  Goode  Ltd..  Birmingham. 

(^ope,  .\llnian  &  Co.  Ltd.,  Birmingham. 

Corbet t,  A.  F.,  &  Co..  Harborne,  Birmingliani. 

Cortield  Ltd.,  London,  S.W. 19  and  E.C.I. 

Coventry  (iauge  &  Tool  Co.  Ltd.,  Coventry. 

Coventry  Stamping  Co.  Ltd.,  Coventry. 

Cox,  Jas..  Amljlecoto  Stourbridge. 

Crane  F^oundry  Co.  Ltd..  Wolverhampton. 

Crane,  Frederick,  Chemical  Co.  Ltd.,  Birniingliaiii 

Cranmer  &  Cheshire,  Birmingham. 

Craven  &  Speeding  IJros..  Sunderland. 

Crisp.  Francis.  &  Co..  Ltd..  Birniiiigliiiin. 

Cross,  T.  D..  &  Sons.  Birmingham. 

Crossley  Brcjs.  Ltd.,  Manchester. 

Crowther  &  Osborn  Ltd.,  Manchester, 

Daniard  Lacquer  Co.  Ltd.  (The),  Ibriningliam, 
Danks,  H.,  &  T.  (Netherton)  Ltd.,  Birmingliam. 
Darlastoii  Cialvanised  Hollow  Ware  Co.  Ltd.  (The! 

Darlaston. 
Dawson,  James,  &  Son  Ltd.,  Lincoln. 
Dee  Superheaters  Ltd..  Netherton.  Worcestershiri  , 
Delta  Metal  Co,  Ltd..  Birmingham  and  London 
Deritend     Stamping    Co,     Ltd,.     Birminghain  aii-l 

W  edne.'ibury. 
Dobbs  Bros.  I^td..  Birmingham. 
Dominion  Machinerv  Co.  Ltd..  Halifax. 
Doiicaster,  D..  &  Sons  Ltd.,  Sheffield, 
IHigard  Bros.  Ltd.,  Birmingham. 
Dugiiids  Ltd.,  Jlanchester, 

Eagle  Transfer  Ltd.,  Birmingham. 
Kaiie.  Bourne      Co.  Ltd..  Birmingham. 
"Flasilit"'       Blow      Lamp      Co.     Ltd.  (The, 
Birmingliam. 

Easting,    Windscreens     Ltd..      Birmingham  ami 
London. 

Fbonestos  Insulators  J^td.,  London,  S.E.15. 
Edmonds.   A;,  &   Co.  Ltd.,  Birmingham.   Lond.  ii 

and  Manchester. 
Edwards,  A.  E.  A.,  Birmingham. 
Electrical    Power    Engineering    Co.    (Birmingham  i 

Ltd..  Birmingham. 
Electro-Mechanical    Brake    Co.   Ltd.    (The).    Wt  ,i 

BrO'iiiwich. 
Elliott's  Metal  Co,  Ltd..  Birmingham. 
Ellis.  Charles.  &  Sons.  Birmingham.  i 
Emery  Bros.  Ltd. .  Birmingham. 

•'Empire  Mail*"  (The).  Londnn.  W.C.I.  I 

Enstone,  T.  C.  &  Co..  Birmingham. 

Evered  &  Co.  Ltd..  Smethwick  and  Loiidnn.  W.C /i 

Everitt,  Allen  X-  S,,i,,s  f,td..  Smethwick. 

Eyre  &  Sons  Llil..  Chesterfield. 

Eyre  Smelting  (The)  Co.  Ltd..  London.  S.W. 19. 

Eyres.  J.  &  S.  Ltd.,  Manchester. 

Falkirk  Iron  Co.  Ltd.   (The),  Falkirk,  N.B.,  aw 

Sandiacre.  Notts, 
barley.  Douglas  Henry.  Sheffield. 
Fastnut  Ltd..  Brentford.  Middlesex. 
I'ederatioii  of  British  Industries.  Birmingham. 
FieldiiiiT  &  IMatt  Ltd..  Gloucester. 
Firth-Biearlev  Stainless  Steel  Svndicate  Ltd.  (Tlie) 

Shelheld. 

I' irth-Derihon     Stampings     Ltd..     Sheffield  am 

London.  W.l. 
Fisher.  Ilumpliries  &  Co.  Ltd..  Perslioiv, 
Fitchetts  ].,td..  Birmingham. 

Folding  W'ire  Mattres^s  -(The)    Co..    Hyde,  tna 

Manchester. 
Ford.  Henry  &  Co..  Birmingham. 
Foster  Fngineei'ing  Co.  Ltd  .  London    S.W.  19. 
Fn.sl.  Walter,  Rochdale. 

l-'iillers'   I'nited  Electric  Works  Ltd..  Lmuhin.  K 

Uallinioie,  W,.       Sons  Ltd.,  SheHield. 
Garringtoii.  J.,  &  Sons  Ltd.,  Darlaston. 
Gem  Labour  Saving  Device  Co..  Maiichesler. 
Gent  &  Co.  Ltd.   ("(ients'"l.  Leicestei- 
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'  Ln-rard,  J.  &  Sons  (19520),  Ltd.,  Maiichttster. 
I  bbiiis  &  Bod«nham,  Birmingham. 
!  bbons  Bros.  Ltd.,  Dudley. 
[i  bbons  (Dudley)  Ltd.,  Dudley. 
I  Iman.  Frank,  Birmingham. 

!  asgow  Stamping  &  Metal  Co.  (The)  Uutiiergleii. 
f  entield  &  Kennedy  Ltd.,   Scotland,  l.,r)iidc)ii  and 
I  Bombay. 

L  )df rey  Engineering  Wmks.  Ldndon.  N.22. 
I  jdwin  &  I'liynne  Ltd.,  1  leiefurd. 
I  olcher,  John,  Ltd.,  Wediiesbury . 
•  jodman,  J..  Birmingham, 
uttschalck.  G.,  &  Co..  Birmingham. 

iourock  Ropewoi'k  Co.  Ltd.  (The),  I'orl  Lilahgow 
;-aham,    C,    Walsli    Ltd.,    Wedneslnny.  Wolvei'- 
hampton  and  Smetliwick. 
;rayson.  Rising  k  Barbour  ]jtd,.  Keyiisham.  Sum. 
.  1  veen,  Richard  Ltd.,  Cradley  Heath,  Staffs, 
l^-.'eener,  W.  W.,  Ltd.,  Birmingham. 
Iretna  Engineei'ing  Co.  Ltd.,  Glasgow. 
I  rice,  Wil.iam.  &.  Sons  Ltd..  Birmingham. 
I  rioe,  William,  &  Sons  Ltd.,  Birmingham. 
~'rigg    Motor    &    Engineering     Co.    Ltd.  (The), 
!     Twickenham,  Middlesex, 
lliuest,  Keen  &  Nettlefolds  Ltd..  Birmiugha.m. 

'  ale,  Thomas  L.  Ltd.,  Tipton, 

i:,;all  (Street  Metal  Rolluig  Co.  Ltd..  Biiiiiint;liam 
;  [am,    Baker     &      Co.     Ltd..     Langle.y  (ireeu. 

Birmingham  and  Loiidijn,  S.W.L 
( iancock    &    Co.     (Engineers)    Ltd.,  Wallington. 
i     Surrey  and  London 
>!,:[ai'bage,  Chas..  Birmingham. 
,'larford  &  Bristol  Brass  Co.  Ltd..  Bristol, 
larper,  John.  &  Co.  Ltd.,  Willenhall. 
llarper,  Sons  &  Bean  Ltd.,  Smethwick. 
I  larrison  &  Co.  (Lincoln)  Ltd..  Lincoln. 
Marrison  &  Co.  Ltd.,  Birmingham. 
I  lavt,  JLitthew  J.,  &  Sons  Ltd.,  Birmingiiam. 
I  lead,   Wrightson  &   Co.   Ltd.,  Thornaby-on-Tees, 
[     Stockton-on-Tees  and  London,  S.W.l. 
lieadley.  Birch  &  Co.  Ltd.,  Birmingham. 
iieatly-Greshani     Engineering     Co.     Ltd.  (Tlie), 

Letchworth  and  London.  S.W.l. 
■leaton  &  Dugard  Ltd..  Bii'mingham. 
•leatnn.  Reuben,  &  Sons  lAd..  Birmingiiam. 
{eavy  Stampings  Ijtd..    Middlesbro'    and  lioniloii. 

S'.E.L 

deckford,  Arthur  E. ,  Birmingham, 
iieeley  Silver  Rolling  &,  Wire  Mills  Ltd..  Sheftiehl. 

lendry,  James,  Ltd.,  Bridgeton.  (ilasj;d\v. 

lill,  John,  &  Sons,  Stourbridge. 
;  lingley,  N.,  &  Sons  Ltd.,  Netherton,  near  Dudiex  . 
I  lobbs,  J.  H.,  &  Co.  Ltd.,  Birmingiiam. 
'  lockley  Chemical  Co.  Ltd.,  (The),  Birmingham. 

iodgson,  R.  B..  &  Co.  (Sheffield)  Ltd.,  Sheffield. 

iollings  &  Guest  Ltd.,  Birmingham, 
i'lolt  &  Willetts,  Cradley  Heath  and  Lye. 
Holyoak,  Thomas.  &  Sons  Ltd..  Narborough,  near 
'1^  Leicester. 

Kooper  &  Edman  Ltd..  Birmingham. 
'  Tooson  Ltd. 
lope  Works  Ltd..  Walsall. 
j'-Tudson.  Edmunds  &  Co.  Ltd.,  Birmingham. 
^;iughes  Johnsons  Stampings  Ltd.,  Langley  Green. 
[  iughes  Stubbs  Metal  Co.  Ltd.,  Birmingham, 
i  iunt  &  Mitton  Ltd.,  Birmingham. 
;|!unt,  John  A,  Harry,  Birmingham, 
jiunt,  Wilham,  &  Sons,  Tlie  Brades,  Ltd.,  Oldbury, 

near  Birmingham, 
rrlyde,  Silas,  Birmingham. 
|,Iyd€  Welding  Co.  Ltd..  Wolverhampton. 

I'jdeal  Manufacturing  Co..  Birmingham. 

ildris  (John)  Motors  Ltd..  (The)  London.  S.W.l. 

("tudustrial  Appliance-^  Ltd.,  Westminster,  S.W. 

I  Industrial  Research  Laboratories.  Birmingham. 

I  Ingram  &  Kemp  Ltd.,  Bii-mingham. 

'International  Electrolytic  Plant  Co.  Ltd.,  Ches-cr. 

jlzons  &  Co.  Ltd..  West  Bromiwich. 

k, 

James.  John  &  Sons  Ltd..  Redditch. 
I  lolmson,  H.  &  R..  Ltd.,  Hanley  and  Tunstall. 
Joluison,  John  (Old  Hill),  Ltd.,  Old  Hill. 
I  Tones.  Richard,  Ltd..  Birmingham, 
i  loyner,  Charles.  &  Co.  Ltd.,  Bii  ■mingham 

1  fveay,  E.  C..  &  J..  Ltd..  Birmingham  and  Daiiis,tr,n. 

iKeehng  A.  D..  Ltd..  Birmingham. 

jSenyon,  William  &  Sons.  Ltd.:  Dukinfield,  Chesl.iie. 

I  Kmg.  Otis  C.  F..  Coventry. 

IKnig's  Norton  ^Metal  Co.  Ltd.,  Birmingham. 

jKirkaldy,  John.  Ltd.,  London,  E.G. 3. 

iKu'kstall  Forge  Ltd.,  Kirkstall,  near  Leeds. 

ji'vynoch  Ltd..  Birmingham. 

I 

^Laa-d  &  Son  Ltd.,  Irvine.  Ayrshire. 
Lambourne  &  Co.   Ltd.,   Op'enshnw,   M;i  iiciiesler. 
I  Lane  &  Tedstone,  Birmingham, 
ri.ansard,  Alexander,  Co.,  London,  E.Cl. 
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Laycuck,  W.  S. ,  Ltd.,  Sheffield  and  J^ondon.  S.W.I. 

Leckie,  John,  &  Co.  Ltd.,  Walsall. 

Lee,  Howl  &  Co.  Ltd.,  Tipton,  Staffs. 

Leeds  Holloware  Ltd.,  Leeds. 

Leeds  Metal  Spinning  Co.  Ltd.,  Leeds. 

Leng,  C.    H.,   &  Sons,  Birmingham. 

Leyt(jn  Tindit-r  Co,    Ltd.,   Sutton,  Surrey. 

Ijindley- Jones    &    IJiothei,    London,    E.G. .'5. 

Lindsay,  Charles,   Ltd.,  tilasgow. 

London  City  &  Midland  Lank,  Birmingiiam. 

London  Motors  Ltd..  Holburn  Viaduct,  E.C.I. 

Lloyd,  James,  &  Co.  Ltd.,  Birmingham. 

Ijloyd.  John,  &  Sons,  Birmingham. 

Lowe,  \\'.,  &  Co.   Ijtd.,  Biiiningham. 

Lndlou   Bros.  (191.S)  Ltd.,  Birmingham. 

-Macfarlane     &     Robin.son     Ltd.,     Woh  erham))ton. 

Glasgow  and   Li  in  don. 
Maclean,  Willhnn,   Sons  &   Co.,  Glasgow,  London 

and  Manchester. 
.MacLellan,  P.   &  W.,  Ltd.,  Glasgow  and  Londini, 

S.W.L 

I\Talkin    Tile   (The)    Works   Co.    Ltd..  Burslem. 

Stoke-on-Trent. 
.NLinsill  Booth  &  Co.  Ltd.,  Smethwick,  Biiiningham. 
"  Manu  "-Marble   (The)   Co.,  Gloucester. 
.Mapplebeck,  John  E.,  Birmingham. 
.March,  Newark  &  Co.  Ltd.,  Birmingham. 
.Marris's  Ltd.,  Birmingham. 

ALartino  Steel  &  Metal  Co.  Ltd..  I'.inninghain. 
^L^.son,  B.,  &  Sons  Ltd.,  I^inninghani. 
Matterson  Ltd. 

May  &  Padmore  Ltd.,  Birmingham. 

McGeoch,  Wm.,  &  Co.,  Birmingiiam. 

McKechiiie  Bros.  Ltd.,  Birmingham. 

.McKechni'e  Bros.  Ltd.,  Widne.s. 

"  Mercantile  Guardian,"  London. 

-Meredith  &  Co.  Ltd.,  Biriningiiain . 

Alessenger  &  Son,  Birmingham. 

Metal  Colouring  Co.  (The),  Birminghain. 

.Metroi-iolilan-Vickers  Ltd.,  Manchester. 

Midland  E\|ianded  Metal  Co.  Ltd.  (The).  Tipton. 

.Midland   Fan  Co.   Ltd.   (The),  Birmingham. 

.Midland  Gciiei  al  Ecimpment  Co.  (The),  BirminghaJii. 

Midland  Tnljo  &  Forging  Co.  Ltd.,  Biriiiinghani. 

.Millward  &  Hughes  Ltd.,  Smethwick. 

.Mint,   Birmingham   Ltd.  (The). 

Monometer  ;^L^nufacturing  Co.  (1918)  Ltd.,  Strand. 

London,  W.C.2, 
-Moore,  W.  H.,  &  Sons,  Birmingham. 
.Alorgan,  Crossley  &  Co.  Ltd.,  Manchester. 
Morris  &  Wilkinson  Ltd.,  Buniley. 
.Morris,  Wm.,  &  Son  Ltd.,  P.iiniingliani. 
.Muntz  Metal  Co.  Ltd.,  Freiuli  Walls,  Birminghain. 
Mimtz,  P.  H.,  &  Co.  Ltd.,  West  l?romwich. 

.Vational  Gas  Engine  Co.  Ltd.,  .Vsliton  niider-Lyne 
and  Birmingham. 

National  Industrial  Corporation  of  South  Africa. 

National  Time  Recorcler  Co.  Ltd.  (The),  Bir- 
mingham. 

Neale  Magnet  Construction  Co.  Ltd.,  London. 
S.W.I.' 

Necol  Industrial  Collodions  Ltd.,  London,  E.C.2. 
Nichols,  Joseph,  &  S,,n  Ltd.,  Birmingham. 
Nicholson,  W.  T.,  &  Clipper    Co.  Ltd..  Salford. 

Manchester. 
Nickel  Silver  Association,  Birmingiiam. 
Nobel   Industries   Ltd.,   Ammunition    Sales  Dept.. 

London,  S.W.l. 
Non-Malleting  Metal  Co.  Ltd.,  Birmingham. 
Norman.sell,  R.,  Birmingham. 

Norton,  Tom,  Ltd..  Llandrindod  Wdls,  Cardiff  and 
Wrexham. 

Gates  Ltd.,  Worksop. 

Orion  Sidecar  Co.  Ltd.  (The),  London.  W.3. 

Paragon  Rubber  Manufacturing  Co.  Ltd.  (The). 
Hull. 

J^arkes.  Josiah,  &  Sons  Ltd..  Willenhall,  Staffs. 
Parsons,  C.  H.  Ltd..  Tyseley,  Birmingham. 
Patent  Saucepan  Co.,  Tunbridge  Wells. 
Patrick.  F.,  Ltd.,  Leeds. 

I'attison- Hughes  Catering  Co.  Ltd.,  Birminghain 
I'earce,  (!.  W.,  &  Sons  Ltd.,  Birmiiigli.un. 
Pearson,  Jas.  Robt. ,  Birmingham. 
Perry,  Bevan  &  Co.  Ltd.,  Birmingham. 
Peters,  G.  D.,  &  Co.  Ltd.,  Slough  and  London, 
S.W.l. 

Fetters  Ltd..  Yeovil,  Soni. 
Phillips,  Ephraim  Ltd..  Bii  iningliaiii. 
Pickersgill,    William,     &    S.nis     Ltd.,  Soutlnviek. 
Sunderland. 

I'itnev  Rolling  Mills  Ltd.   (The),  Bii-miiighiinr 
l".aveV  &  Mitchell  Ltd. 

Pneiilec  (The)  Machine  Co.  Ltd.,  Smethwick,  near 

Birmingham . 
Pope,  R.  A.,  &  Co.,  Birmingham. 
Piemier  Electric  Heaters  Ltd.,  Birmingham. 


^3 

l'i<'mier  Electric  Welding  Co.  Ltd.,  London,  S.W.l. 

Liverpol,  Glasgow,  etc. 
I'riestman,  T.  J.,  Birmingham. 
Procter  Bros.   (Wireworks)  Ltd.,  Leed,s. 
Protector  Lamp  &  Lighting  Co.  Ltd.,  Eccles,  near 

Manchester. 

Pulvermann,  Martin  &  Co.,  London,  Birmingham 
and  Redditch. 

Radiant  Heating  Ltd.,  Camden  Town,  London. 
N.W. 

Railway  Signal  Co.  Ltd.,  London,  S.W.l,  and 
Liverpool. 

Rausome,  A.,  &  Co.  Ltd.,  Newark-on-T'rent. 
Ratcliff,  J.  F.,  Ltd.,  Birminghjim. 
Rawlins,  E.,  &  Sons  Ltd.,  Birmingham. 
Rawlplug  (The)  Co.   Ltd..  London,  S.W. 7. 
Head  (The)  Engineeriug  Co.,  Wolverhampton. 
Redditch    Fi-lnin;    Rod    Manufactui-ing    Co.  Ltd. 

(The),  Redditch. 
i!egent  Shears  (1918)  Ltd. 

ResDvum  Co.   (The).  Kirkburtoii,  Huddersfield. 
Heyrolle,  A.,  &  Co.  Ltd.,  Hebburn-on-Tyne. 
l.'lKmdda  Engineering  &  Mining  Co'   Ltd.  (Thel, 

Bridgend,  Glam. 
Rigby,  Battcock  Ltd.,  London,  E.5. 
Rigby,  Robert,  Birmingham. 

Rippingville's  Albion  Lamp  Co.  Ltd.,  Birmingham. 
Robb,  Cameron,  Birmingham. 
Roberts,  A.,  Birmingham. 
Robinson,  T.  W.,  Ltd.,  Stourbridge. 
Rogers,  P.  &  Loach,  Ltd.,  Birmingham. 
I-iosebottom,  J.,  Manchester. 

Rotherham    Forge    &    Rolling    Mills    Co.  Ltd.. 

Rotherham  and  London,  E.G. 3. 
Rothschild  &  Baker,  Birmingham. 
Royal  Mail  Steam  Packet  Co.,  London,  E.G. 2. 
Rudders  &  Paynes  Ltd.,  Birmingham. 
Ruscoe,  John,  &  Co.  Ltd.,  Hyde,  Cheshire. 

St.  George's  Engineering  Co.,  BirminglKam. 
Salter,  Geo.,  &  Co.  Ltd.,  We.st  Bronnvich. 
Sanders  &  Wadds,  Birmingham. 

Sankey,  Joseph.  &  Sons  Ltd.,  Bilston.  Wolver 
hampton  and  Wellington. 

Sargeant,  Turner  &  Sons  Ltd.,  I^ye.  near  Stour- 
bridge. 

.Saveker,  T.,  Birmingham. 

Seeando  Lamp  Co.  Ltd.  (The).  Manchester. 

Scott  Bros.  Ltd. 

Scottish  (The)  Stamping  &  Engineering  Co.  Ltd.. 
Ayr. 

Security  Automatic  Press  Guard  Co.,  Birmingham. 
Sellmaii  &  Hill,  Wolverhampton. 
Shanks,  David  &  Co.  Ltd.,  Birmingham. 
Shardlow.  Ambrose.  &  Co.  Ltd..  Sheffield. 
Shaw,  Isaac,  Birmingham. 
Sheffield  "Blanks"  Ltd..  Sheffield. 
Sheldon,  W.  II..  Birmingham. 

Shepherd,  William,  &  Sons  (Kendal)  Ltd.,  Kendal. 
Shore,  Thomas.  &  Sons  Ltd.,  Stoke-on-Trent. 
Sidway.  Allwin  Ltd.,  Birmingham. 
Simmons    Holloware    Co.     Ltd.     (The),  Wolver- 
hampton. 
Skimin  &  Wood.  Birmingham. 
Sligsby.  H.  C,  London.  E.C.I. 
Smart,  niomas  &  Son  Ltd.,  Dudley. 
Smellie,  James.  Ltd.,  Dudley. 
Smethwick  Stamping  Co.  Ltd..  Smethwick. 
Smith,  E.  J.,  &  Co..  Birmingham. 
Smith,  F.  &  Co.  (Elland)  Ltd..  York. 
Smith,  Samuel.  &  Sons  Ltd..  Smethwick. 
Smiths  (Thomas)  Stamping  Works  Ltd.,  Coventry. 
Soho  (The)  Drop  Forgings'Co.  Ltd..  Smethw^ick. 
South  Staffordshire  (The)  Mond  Gas  (Power  and 

Heating)  Co.,  Tipton. 
Soutter,  William,  &  Sons  Ltd.,  Birmingham. 
Steam    Gauge    (The)    Manufacturing    Co.,  West 

Bromwich. 
Steer,  Joseph,  Birmingham. 
Steven  &  Struthers,  Glasgow. 
Stevens  &  Bullivant,  Birmingham. 
Stocal  Enamelled   Tile   &   Iron   Co.    Ltd  (The). 

Burton-on-Trent. 
Stone.  J.  B.  &  Co.  Ltd.,  London,  E.G. 
Street,  William  &  Sons,  Birmingham. 
Summerson,  Thomas,  &  Sons  Ltd.,  Darlington. 
Superior  Wrench  &  Tool  Co.  Ltd.  (The).  Toronto. 
Supremoil    Stove    &    Burner    Co.    Ltd..  (The). 

London.  S.W.l. 
Tangent     Tool     Engineering     Co.     Ltd.  (The). 

Keynsham .  Somerset . 
Tangves  Ltd..  Birmingham. 
Tayler.  D.  F..  &  Co.  Ltd.,  Birmingham. 
Tavlor  &  Challen  Ltd..  Birmingham. 
Tavlor.  Law  &  Co.  Ltd..  Birmingham. 
Taylor  Portable  Baby  Carriage  Co.,  Coventry. 
Tees  (The)  Side  Bridge  and  Engineering  Works 

Ltd.,  Middlesbrough  and  London.  S  WT 
Thoinas  &  Bishop  Ltd.,  London. 

(Continued  on  page  30.) 
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COMPANY  NOTES. 


Crosslev  Motors  Ltd. — The  report  of  this  well- 
known  Manchester  motor  firm  shows  a  loss  of 
£234,965  hi  the  year  to  the  end  of  October  last.  It 
is  stated,  however,  that  this  loss  will  be  very 
materially  reduced  by  the  refunding  of  excess  profits 
duty  paid  during  the  past  three  years,  and  amount- 
ing'to  £182,292.  As  mav  be  expected,  no  dividend 
will  be  paid  for  1920-21." 


CUSTOMS  NEWS  &  TARIFFS. 


Non-Febbous  Metal  Industry  Act  :  Licences. 
— Notice  is  hereby  given  in  accordance  with  Section 

I,  Sub-Section  7  of  the  Non-ferrous  Metal  Industry 
Act,  1918  (7  and  8  Geo.  5,  Ch.  b7),  and  No.  11  of 
the  Statutory  Rules  and  Orders  No.  265  of  1918 
(Non-ferrous  Metal  Industry),  that  licences  under 
the  Non-ferrou.s  Metal  Industry  Act  have  been 
granted  by  the  Board  of  Trade  to  the  undermen- 
tioned companies,  firms,  or  individuak  : — Endersby, 
William  Arthur,  15,  Hitchen  Road,  Luton;  Faint, 
Edgar,  trading  as  William  Faint  &  Son,  86,  Store 
Street,  Ancoats,  Manchester;  Hulton  &  Son, 
Abraham,  85,  Hornby  Street,  Bury;  Protheroe  & 
Co.,  W.  H.,  5,  Great  Western  Crescent,  Llanelly; 
Thomson,  Edward  Collier,  trading  as  George  Blair, 

II.  Queen  Street,  Glasgow. 


Spain  :  The  New  Tariff. — After  a  series  of 
tentative  measmes  Spain  has  at  last  established  the 
new  Customs  tariff,  anxiously  awaited  in  industrial 
and  commercial  circles.  The  new  regime,  unless 
Parliament  decides  otherwise,  will  remain  in  force 
until  1927.  A  very  important  innovation,  in  con- 
nection with  which  lively"  protests  have  been  made 
— not  against  the  principle,  but  against  the  method 
of  application — is  that  of  ad  valorem  duties.  These 
have  been  introduced  in  a  certain  number  of  cases, 
and  it  ds  feared  that  the  methods  prescribed  for 
their  application  may  prove  a  source  of  difficulty  to 
commerce.  Another  important  innovation  is  the 
extension  of  the  export  tariff.  In  the  1912  tariff 
the  number  of  articles  or  goods  subject  to  export 
duties  was  nine,  out  of  which  five  were  minerals. 
In  the  new  tariff  the  number  has  been  raised  to 
35,  out  of  which  24  are  minerals  and  iron  scrap. 
The  duties  on  copper  ores,  which  werie  1.60  pesetas 
per  ton,  now  range  from  0.15  to  10  pesetas  per  ton, 
according  to  the  richness  of  the  ore.  Copper  pre 
cipitate,  etc.,  will  pay  35  pesetas  per  ton.  Export 
duties  of  100  per  cent  ad  valorem  have  also  been 
introduced  on  works  of  art  dating  back  to  before 
1851.  Among  the  new  duties  imposed  on  metals 
and  their  derivatives  may  be  cited  :  Iron  and  steel 
in  bars,  not  polished,  except  round  wire  less  than 
10  mm.  in  diameter,  45  pesetas,  and  18  pesetas  per 
100  kilogs. ;  tinplates  (unmanufactured),  75  and  25 
pesetas  per  100  kilogs.  ;  tinplates,  stamped,  litho- 
graphed or  painted,  135  and  45  pesetas  per  100 
kilogs.  ;  iron  and  steel  wheels  weighing  over  100 
kilogs.,  mounted,  78  and  26  pesetas  per  100  kilogs. 
In  the  machinery  group  internal-combustion  motors 
pay  ad  valure.vi  duties  according  to  the  fuel  em- 
ployed, the  duties  being  15  and  25  per  cent  and 
30  and  50  per  cent  according  to  whether  the  engines 
weigh  over  or  under  1,000  kilogs.  Diesel  and  semi- 
Diesel  engines  pay  30  to  60  pesetas  and  10  to  20 
pesetas  per  100  kilogs.  Detached  parts  of  intenial- 
combustioii  engines  are  heavily  taxed  at  450  and 
150  pesetas  per  100  kilogs.  iSteam  engines,  land 
and  marine,  are  subject  to  duties  ranging  from 
120  to  300  pesetas  and  40  to  132  pesetas  per  100 
kilogs.  Steam  turbines  pay,  according  to  weight, 
140  to  260  pesetas  and  35  to  65  pesetas  per  100 
kilogs.  Hydraulic  motors  are  taxed  at  105  to  160 
pesetas  per  100  kilos  and  35  to  80  pesetas.  Loco- 
motives weighing  over  55  tons  for  railways  with  a 
gauge  of  over  one  metre  pay  210  and  105  pesetas 
per  100  kilogs.  Machine  tools  for  working  metals 
pay,  according  to  weight,  90  to  195  pesetas,  and  30 
to  95  pesetas,  in  each  case  per  100  kilogs.  The 
corresponding;  duties  for  woodworking  machine  tools 
are  150  to  275  pese.tas  and  50  to  110  pesetas.  In 
electrical  material,  dynamos,  electromotors,  ventila- 
tors, transformers,  "magnetos,  starting  switches, 
rheostats,  etc.,  pay,  according  to  their  weight,  135 
to  500  pesetas,  and  45  io  200  pesetas  per  100  kilogs. 


The  duties  on  incandescent  lamps,  complete,  are 
fixed  at  36  and  12  pesetas  per  kilog, ;  typrwriters 
pay  20  and  9.60  pesetas  per  kilog. ;  motor  cars 
(chassis  with  engine  or  complete  cars)  pay  ad 
valorem  duties  of  50  per  cent,  and  25  per  cent  if 
their  value  does  not  exceed  20,000  pesetas.  Cars 
exceeding  20,000  pesetas  in  value,  pay  60  per  cent 
and  30  per  cent  respectively.  Motor  lorries  and 
other  motor  vehicles  pay  40  and  20  per  cent.  Petrol 
pays  30  pesetas  per  100  kilogs. — Reuter. 


NEW  COMPANIES. 


J.  L.  Carty  &  Co.  Ltd.— Private  company.  Regis- 
tered in  Edinburgh,  February  4.  Capital  £10,000  in 
£1  shares.  To  carry  on  the  business  of  iron  and 
steel  founders,  engineers  and  manufacturers  of 
implements  and  machinery  of  all  kinds,  brass- 
founders,  lamp  makers,  etc.  The  first  directors  are  : 
R.  D.  Carty,  J.  McLuskie  and  J.  Rutherford. 
Secretary  ;  j.  W.  Hendry.  Registered  office  :  38, 
Oswald  Street.  Glasgow. 

Boyd  &  Co.  (Jletal  Workers)  Ltd. — Private  com- 
pany. Registered  February  7.  Capital  £1,000  in  £1 
shares.  To  adopt  an  agreement  with  W.  B.  Ayns- 
ley  and  J.  W.  Wray,  and  to  carry  on  the  business 
of  iron  and  steel  founders,  sheet  metal  workers, 
mechanical  engineers,  etc.  The  first  directors  are 
not  named.  Secretary  :  J.  W.  Wraj^  Registered 
office  :  21,  Low  Friar  Street,  Newcastle-on-Tyne. 

Deben  Construction  Co.  Ltd. — Private  company. 
Registered  February  7.  Capital  £5,000  in  £1  shares. 
To  acquire  the  business  carried  on  by  W.  F.  Wes- 
ton, V.  J.  T.  Weston,  R.  Parr  and  Frances  M. 
Emuss  at  Woodbridge,  Suffolk,  as  the  "Deben 
Construction  Co.,"  and  to  carry  on  the  business  of 
civil,  mechanical  and  electrical  engineer.s,  founders, 
contractors,  manufacturers  of  girders,  joists  and 
other  constructional  iron  and  steel  work,  etc.  The 
first  directors  are  :  H.  J.  Emuss  (managing  director) 
and  A.  E.  Farr  (chairman).  QuaUfication  £10. 
Registered  office  :   Woodbridge,  Suffolk. 

Engineering  &  Mercantile  Co.  Ltd. — Private 
company.  Registered  February  8.  Capital  £5,000 
in  £1  shares.  To  carry  on  the  business  of  dealers, 
agents,  manufacturers,  importers,  exporters,  trans- 
port agents,  carriers,  contractors  or  sub  contractors, 
civil,  electrical  or  mechanical  engineers,  including 
the  construction,  laying  down,  altering  and  main- 
taining building  works  and  machinery,  and  to 
acquire  the  business  carried  on  at  61-62,  New  Stone 
Buildings,  Chancery  Lane,  W.C.,  as  "  Rothstein, 
Izchakin  &  Co."  The  first  directors  are  :  Channan 
Izchakin,  Samuel  Rothstein  and  Mordchel  Mazower 
(all  permanent,  subject  to  holding  £200  ;  l.'arcs) 
Registered  office  :  61-62,  New  Stone  Buildings, 
Chancery  Lane,  W.C. 

Metal  Electrical  Syndicate  Ltd.  -  Private  com- 
pany. Registered  February  8.  Capital  £7,500  in 
£1  shares.  To  acquire  interests  in  any  invention 
relating  to  electrical  deposit  of  mesa's,  and  to  cany 
on  the  business  of  electro-platers,  sherardisors, 
manufacturers,  smelters  and  annealers  and  founder? 
of  and  dealers  in  ferrous  arfd  non-ferrous  metals  and 
alloys,  etc.  The  first  directors  are  not  named. 
Registered  office  :  M^estminster  House,  7.  Miilbank, 
S.W.I. 

A.  P.  T.  Ltd. — Private  companv.  Registered 
February  11.  Capital  £3,000  in  £1  shares  (750  '  A" 
and  2,250  "  B  ").  To  adopt  an  agreement  with  A. 
F.  de  Fraine,  S.  J.  Clark  and  G.  A.  L.  Sartoris. 
trading  as  "  de  Fraine  &  Clark,"  of  23,  Old  Queen 
Street,  Westminster,  to  acquire  all  or  any  of  the 
inventions  and  patents  referred  to  therein  in  respect 
of  the  variable  hj'draulic  transmission  system  and 
improvements  in  the  said  inventions,  and  to  carry 
on  the  business  of  mechanical,  general  and  electrical 
engineers,  founders,  smiths,  manufacturers  of  and 
dealers  in  machinery,  implements,  machine  parts 
and  tools,  automobiles,  motor  cycles,  locomotives, 
aeroplanes,  airships,  etc.  The  subscribers  are  to 
appoint  the  first  directors.  Registered  office  :  5. 
Fenchurch  Street,  E.G. 

Kaye  &  Co.  (Huddersfield)  Ltd.-  Private  com 
pany.  Registered  Fet)ruftry  11.  Capital  £10,000  in 
£1  shares.  To  take  over  the  business  of  ironfounders 
carried  on  by  J.  Firth  and  J.  E.  Lunn,  as  "Kaye 
&  Co.,"  as  Crosland  Moor.  Hudder»field,  and  els» 


where,  and  to  carry  on  the  business  of  ironfoundei 
millvvrignts,  mechanical  and  electrical  engineei 
etc.  The  first  directors  are  :  J.  Firth,  J.  E.  Lud 
R.  Carrick  and  H.  Cotton  (all  permanent,  subjf 
to  each  holding  500  ordinary  shares).  Qualificatii 
of  directors  one  share.  Solicitors  :  Hall.  Walker 
Norton,  Huddersfield. 

Holt  Brothers  (Halifax)  Ltd.— Private  coinpau 
Registerei  February  6.  Capital  £2,000  in  £1  shan 
To  take  over,  for  £900  in  cash,  the  business 
an  engineer,  machinist  and  repairer  of  engine 
machinery  and  trade  utensils  carried  on  at  Chath;i 
Street,  Halifax,  by  the  executrix  of  F.  W.  Hu 
as  "Holt  Brothers."    The  first  directors  are  : 

A.  Holt  (managing  director)  and  Mrs.  E.  Worsno 
Remuneration  of  Mrs.  A.  Holt,  as  managii 
director,  £150  per  annum.  Registered  office  :  '2 
Chatham  Street,  Halifax. 

Allan  &  Trevor  Ltd. — Private  company.  Reg 
tered  February  6.    Capital  £1,000  in  £1  shares.' 
adopt  an  agreement  with  G.  W.  L.  Allan  and  R. 

B.  Trevor,  and  to  carry  on  the  business  of  iron  a 
brass  founders,  pattern  makers,  smiths,  machinis 
engineers,  millwrights,  carriers  and  general  mi 
chants,  winners,  workers  of  minerals  and  produc 
and  workers  of  metals,  etc.  R.  E.  B.  Trsvor  sig 
as  director.  Qualification  50  ordinary  shar 
Solicitor  :  W.  Oppenheim,  51.  North  John  Strei 
Liverpool. 


MORTGAGES,  CHARGES  ANE 
SATISFACTIONS. 

Charlton  &  Co.  Ltd.— Particulars  of  £6o,0C 
debentures,  authorised  February  6,  1922;  presei 
issue  £40,000;  charged  on  the  company's  unde 
taking  and  property,  present  and  future,  includ  r 
uncalled  capital. 

All-British  Tool  &  Steel  Co.  Ltd.— Debentm 
charged  on  the  company's  undertaking  and  pr 
perty,  present  and  future,  including  uncalled  capnU 
dated  February  2,  1922.  to  secure  all  moneys  ili 
or  to  become  due  from  company  to  Barclays  Bar 
Ltd.,  in  addition  to  moneys  to  be  secured  bv  debe 
ture  dated  April  11,  1921.  '  I 

Bagnall's  Forge  &  Engineering  Co.  Ltd. — Pa 
ticulars  of  £30,000  debentures,  authorised  October 
1922.  and  covered  by  trust  deed  dated  January  2 
1922;  whole  amount  issued;  charged  on  freeho 
hereditaments  in  South  Hylton,  Lanes.,  and  t 
company's  other  assets,  present  and  future,  inclu 
ing  uncalled  capital.  Trustees  :  New  Secui-ities  Lt 
and  W.  E.  Harding. 

Screws,  Nuts  &  Steel  Products  Ltd. — Debentu 
dated  February  1,  1922,  to  secure  £4,000,  charg 
on  the  company's  undertaking  and  property,  pre.'e 
and  future,  including  uncalled  capital.  Holder 
J.  E.  Hempseed,  71  and  73,  Edmond  Street,  Bl 
niingham,  and  B.  A.  Smith,  2a,  Church  Strw! 
Darlaston,  Staffs. 

Pleck  Foundry  Co.  Ltd.— Particulars  of  £2  0 
debentures,  authorised  January  21,  1922:  \vh 
amount  issued;  charged  on  the  company's  uiki<  r  ; 
iiig  and  property,  present  and  future,  indue  i 
uncalled  capital,  subject  to  prior  debentures 


RECEIVERSfflPS 

lAI'POIXTMEXT    OH  RELEASE). 

Powerite  Steam  Jointing  Co.  Ltd.— E.  Blomtei. 
of  "  Deerbrook,"  Ashford,  Middlesex,  was  appoin  : 
receiver  on  September  14,  1921.  under  powers  ■  ' 
tained  in  debenture  or  mortgage  dated  Novpinlr 
30,  1918. 

Williams  Engineering  Co.  Ltd.  -S.  Cole.  pI  >■ 
dinia  House,  KingswaV,  W^C.,  ceased  to  * 
receiver  on  Januarv  31,  1922. 


Contributions,  eorrespondence,  and  suggestions  \»l 
be  welcomed,  our  desire  being  to  encouragei 
closer  association  between  our  readers  and  o  ■ 
selves.    THE  EDITOn. 


fEBEUAEY  35.  1922 
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BOARD  OF  TRADE  NOTES. 

[AbstraHtd  from  the  Board  of  Trade  Journal  ] 

i    Eeview    of    Ieon   Ore    Trade    in    Sweden. — 

I Swedish  e.xportation  of  iron  ore  lias  shown  a  steadily 
increasing  tendency  .since  18!)0.    In  1913,  which  was 
A  record  year,  an  export  of  over  six  niillion  tons 
p  was  reached.     Even  the  war  did  not  affect  these 
[  exports  to  any  great  extent,  and  the  annual  ex))()i  Is 
averaged  about  five  million  tons.      At  tlie  end  of 
1  the  war,  however,  dwing  largely  to  German  finan- 
cial difficulties,  I'ates  of  exchange,  etc.,  that  country 
I  took  only  about  1,300,000  tons,  against  the  usual 
quantity 'of  4,000,000  tons,    and  the  total  export 
.dropped  to  2,250,000  tons.      In  1020  an  improve- 
ment  set  in,  and  a  little  luore  tlian  three  million  tons 
j  were  exported.       Of  this  amount   Germany  took 
j^'2,100.000  tons.     The   demand   from  Great  Bi-itain 
I  and  J5elginm.  the  two  consumers  next  in  inqioii 
1  ance,  was  back  to  normal  with  590,853  tons  for  tlu' 
.,  former  cutuitry,  and  254,135  tons  for  Belgium,  lu 
I  addition  to  the  above  expoi-ts  in  1920  a  stock  of 
;  561,000  tons   lying   at    Narvik,    in    Norway,  was 
shipped    to    Germany,     wliich     country  therefore 
received  2,673,324  tons  of  Swedish  iron  ore.  The 
!  value  of  the  ore  exported  was.  in  1913,  Kr. 04, 100,000, 
""in  1919  Kr.32,800,000,  and  in  1920  Kr.53.900,000. 
;  The  following  table  gives  the  exports  of  iron  ore 
i;for  the  years    1913   to    1920   inclusive    (in  metric 
;■■  tons)  : — 


I'estina^ion. 

1913. 

1818. 

1019. 

1920. 

Norway 

111,391 

267,591 

483. Iff' 

Finland 

1«,834 

350 

3,56-'. 

5,oey 

Oenmurk 

50 

41 

1-2,257 

Germany 

4,(i7-2.72i 

.',229,604 

1,294,620 

1.112,326' 

Netherlands 

17,140 

99,409 

Relginm 

231,647 

72.52e 

254,1:15 

United  ICiiigdoni  . . 

509  50S 

491,025 

229,068 

590,858 

Fiance        ..  .. 

38,018 

- 

27 

10 

L'liited  S'ates 

361,215 

09,643 

96,778 

iiussia 

Auftria 

10 

Total 

0,010,124 

4,0.08,624 

2,!!23,249 

?.,171,452 

Also  560,998  tons  from  Naivik. 


According  t.o  the  ",Ji)urnaI"  of  the  Iron  Institute, 
!  exports  of  iron  ore  from  Januarv  1  to  Octobei'  31, 
\  1921,  amounted  to  3.758,000  tons.' 


OPPORTUNITIES  FOR  BRITISH 
TRADE. 

A  Danish  firm  are  desirous  of  purchasing  the 
If.  undermentioned  plant  in  the  United  Kingdom:  — 
|i  (1)  Complete  compressed-air  plant  for  bhisting  of 
I  about  200  cubic  metres  Balsalt  rock  a  day  (8  hours) 
I  in  blocks  up  to  about  10  tons;  drilling  capacity  iqj  to 
I  4  to  5  metres  in  deptli  ;  cliffs  to  be  blasted  C'Over  an 
[area  of  about  8,000  s(|uare  metres  and  have  a  gentle 
'  slope  from  10  nn  tres  iu  100  metics. 

1     (2)  Comi)lpte  cnm ji|...ss;'d-air  ])lanl  for  blasting  of 
i' 50  cubic  metres  Ba's.ilt  iitck  a  day  (8  hours);  drill- 
ing depth  up  ti  iihoui  ;i  metres.    The  debris  is  to 
|!  be  carted  to  a  .-tone  bie;ikcr. 

(3)  Complete  co)npressed  an'  pl.nnt  foi  liListing  50 
cubic  metres  Balsalt  r.ick  a  ibiy  (8  Iiiiul>.)  in  blocks 
up  to  about  10  tons.  The  |jlant  must  further  be 
capable  of  drilling  200  holes,  1  metre  deep,  and  of 
a  diameter  at  base  of  11  centimetres. 

(3a)  Alternative  plant  :  As  aljove,  only  75  cubic 
metres  Balsalt  rock  a  day. 

(4)  Two  locomotive  engines  as  light  as  possible, 
<  gauge  785  mm.,  driven  by  petroleum. 

4Ak)  Movable  swing  lifting  machinery  for  leading 
I  of  blocks  up  to  2^  tons.  ;\liniiinnn  vertical  lift 
I  2  metres. 

(5)  -  Movable  swing  lifting  machinery  for  loading; 
,  of  blocks  up  to  10  tons.  Minimum  vertical  lift 
■2  metres. 

|,  ^  (6)  Concrete  mixer,  with  capacity  for  mixing  300 
■  l)t''es  concrete  net  (00-70  cubic  metres  pei' 
I'  10  hours). 

1     (7)  Three  sets  of  com|)lfte  fbi\('i-'  outfits  (2  bolt- 

helmiet)  for  depti  IS  dcjwii  t'l  8  mrtri's. 
,      Eight  to  twlvc  tip-trolleys  (side  or  end  tiiJ|jing). 
I  size  i  to  J,  cubic  metre  gauge.   7S5   millimetre,  if 
^  practical,  otherwise  less. 

I  About  100  tons  secon,d-hand  Vignolle  rails  (with 
j  fish  plates),  weight  about  20  kilograms  per  metre, 
f  About  6  tons  used  Vignolle  rails,  weight  about 
I  40  kilograms  per  metre. 


The  enquirers  desire  to  obtain  prices  and  time 
requu-ed  for  delivery  at  a  North  British-  port,  pre- 
ferably Leith.  It  Ls"  ini|)oi  tant  that  offers  should  be 
submitted  as  early  a-  jio.ssiblc. 

Further  particni:iis  i.f  bis  enquiry,  together  with 
the  iKinii-  ;inil  addic-.s  of  the  Danish  firm  referred 
to,  nniy  bo  i .1  il ;i ini  i I  \,\  imy  United  Kingdom  manu- 
f:iclinrrs  .ind  cxportcis  interested  on  application  to 
tlie  Ov..|  sr;is  I ),.|i:n  t  nienl .  (Reference  4890/F.B./ 
C..^.(2|.) 

Brazilian  Port  Works. 

llie  sum  of  £200,000  is  to  be  expended  <jn  tlie 
proposed  port  \miiI;s  at  Port  ,\at:il,  liio  de  Xoite 
Brazil. 

I  iitei  est  Uliti.-li  firms  should  apiil>  to  the 
Dep.ii i  iiii-ni  of  Ovi  i  seas  Trade.  35,  Old  Queen 
Street,  Weslmiii.sliT,  London.  S.VV.l,  for  further 
liaiticnhirs.     (lleferenee  54;i9  /  !•'.  L.  / P.N. ) 

Pig  Iron. 

An  agent  in  ijelginm  is  disiroiis  of  obtaining  the 
exclusive  agency  on  i ■' on m is< ion  of  ;i  niannfactm-er 
of  pig  iron,  benn-itite,  cold  blast,  ferro-manganese 
and  Spiegel.      (Refeieme  No.  175.) 

Applications  for  n.inie  and  address  must  be  sent 
to  the  r)e))artnient  of  Overseas  Trade. 

Machinery  Required  in  India. 

Tlie  T:ileiier  Coiilfiel,!-  Ltrl.,  eapit:il  40  lakhs; 
managing  :igents,  .Messrs.  \'ilbeis  Ltd.,  F-1,  Clive 
Buildings,  Calcutta:  lo  c;ury  on  coal  business  as 
colliery  proprietoi's,  miners  and  smelters,  will 
ie(|uii'e  mining  tnacliinery. 

Thomas  Bear  &  Sons  Ltd..  capital  20  lakhs.  5, 
Fairlie  Place.  Calcutta,  will  require  machinery  and 
stores  for  the  maindacture  of  cigars  and  cigarettes. 

The  Bengal  Foundry  Works  Ltd.,  capital  1  lakh; 
managing  agents.  Das  Gupta  &  Bros.,  14-1,  Mirra- 
pur  Lane,  Calcutta,  will  require  machinery,  tools 
and  :ip]iliances  for  the  manufactui'e  of  cutlery, 
hinges,  lioKs,  screws,  nails,  etc. 

F:L^t  India  Wt>aving,  Spinning  k  Honu>  Industries 
Ltd..  e:ipil,il  5  hiklis;  managing  ;igents,  N.  K. 
Mi'.ti'r  Co,  --'S!*.  Bowbazaar,  Calcutta,  wi'd 
require  in.nliineiy.  -Ions  and  appliances  for 
v.'eaving  ;i ml  spin  i  .ii  i  .m. 

Motor  Tra.deis  Ltd..  i;ipiiai  10  lakhs;  managing 
agents,  jMacFarlane  &  Co  Ltd.,  303,  Bowbazaar 
Street,  Calcutta,  will  recpiiie  motor  cars,  lorries, 
etc. 

Redl)ank  (Dooai's)  Tea.  Co.,  capital  7^  lakhs; 
managing  agenis,  .Messrs.  Andrew  Yule  &  Co.,  8, 
Clive  l^ow,  Cal(iitl:i,  will  re(iuire  machinery  for 
the  enlli\-alion  ;i;iil  pi  epara)  ion  of  tea. 

.Madanpin  (  Jj  nlili  Collieries  Ltd.,  capital  15 
lakhs;  nnnKigiiig  agenis,  Messrs.  Chari  &  Co.,  5, 
Mission  Row,  Calcutt.a,  will  require  machinery  for 
coal  mining. 

North  Champaran  Industrial  Co.,  capital  3  lakhs, 
12.  Dalhousie  Square.  Calcutta,  will  require 
machinery  for  rice,  flonr.  and  oil  mills. -Reutei'. 


CONTRACTS  AND  TENDERS. 

Met.kls  iInoiiis  of  AnximOaW,  Copi'er,  Tin  and 
Zinc).-  T1i..  I'^a.-i  Indiaii  Railway  Co.  invite  terulers 
foi'  the  supply  and  delivi.iy  of  metals  (ingots  of 
antimony,  co)iper.  tin  :iiiil  /me)  as  per  specificaliou 
(o  be  s( fn  ;it  the  c<mip:in\  ^  i.lliees.  Tenders  marked 
"Temleis  for  .Mi'lal.'  .-Ii.ulil  be  addressed  to  thte 
Secret;ny  of  llie  Coin|i;iii\,  1^9  and  30,  Nicholas 
Lane.  Loinleii,  K.C.4,  iioi  l.ilei  than  11  a.m.  o-n 
We(lne-d:i \  .  Fel 1 1  i i:i r \  'I'l.  W^'l'l.  The  company 
reserves  to  u.-elf  (be  ligbi  i..  .lixnle  the  oi'der,  also 
to  decline  ;iii\  i:.|i(|(.r  wiilioiii  :i-.-i^ning  a  reason. 
;ind  does  not  Inud  itself  !n  acee|)l  tlii'  lowest  or  any 
tender.  Foi'  eaeli  specification  a  fee  of  £1  Is.  (non- 
returnable)  is  eliai.^ed.  (Reference  D.O.T. /33fi7/ 
T.G.) 


Te.nhehs  Lw  riEii  my  iiie  F^n  riiAN  Government. 
-Tenders  for  the  following  adjudications  will  be 
ix'ceived  at  the  iiiidei  inenl  ioned  ofliees  on  tlie  diile^ 
stated:  Secretary  ( Jeiiera  I ,  Ports  :ind  L'l;1iI  h.Mises 
Administraliiin.  .\rsen:il.  ,\lex;iiuli'i:i  :  .Maicdi  6, 
1922  :  Supply  of  timber  required  for  the  tirsi  half  of 
the  financial  year  1922-2'i.  Offers  will  ic  inain  valid 
for   15   days,    inul    delixei'V    i.s   lo    111"   i.tfeeled  williiii 

10  days  fi'oin  dale  of  order.  Condition-  of  lender 
and  S|iecific;il  ion  an'  obtainiilile  from  the  Si.. res 
I)e|iartment.  Ai-eii:il,  f'l  n;n  iei;i  I  Seerelar\.  K^sp- 
tiaii  Army.   War  Olliee.  C;iiro  ;   .Mareli   15.'  IIU'L'.'  :it 

11  a.m.  :  Supply  of  inild  slee;  angles,  iron  sliei.ts. 
wire,  nails  and  general  ironmongery,  cement,  paint, 
rope,  etc.,  to  be  delivered  free  of  all  expenses  at 
Port  Sudan. — Reuter. 


Cranes  for  BELeavM.— The  British  Vice-Consul 
at  (ihent  icjiorls  lli.ii  lenders  are  invited  l)y  the 
municipality  of  tluit  town  for  the  supply  and'  erec- 
tion of:  (1)  Foui-  self-propelling  eleeiiie  p.,ital 
cranes  (sjiecification  1521):  (2)  two  flc.,.-iliiig  -leam 
cranes  i  spec  liie.'iiion  1.552)  for  use  at  the  I'ort  of 
Gbeni.  TeiHlei  -  \.,  iH  be  adjudicated  on  iNIarch  13, 
at  11  a.m.  .\  .security  to  tiie  ;imoun1  of  Fc. 40,000 
must  be  deposited  by  tlie  leielerer  in  each  case. 
'Jendeis  must  lie  made  on  si:im|ied  pajjer  and  sent 
b.\  regislered  lettei'  in  1. 1 1  .  - -i  .  I  to  the  ' '  Co.llege  des 
lioui  liim  sl  re  et  EdiiAiiis.  Client."  not  later  than 
-Mareli  1  1,  1922.  One  copy  (in  Flemish  and  French) 
of  the  s|ieeilieations  and  conditions  of  tender  relat- 
ine  t.i  eaeli  e  inti':iet  iija\  be  consulted  by  United 
KiMLi'l.  hi  linns  ;ni.r...|i(]  ..|,  a|iplication  to  the 
Department  of  Overseas  brade  (Room  50a),  35,  Oid 
Queen  Street,  London,  S.W.I.  After  February  23 
they  will  be  available  foi-  loan  to  provincial  firms 
unable  to  arrange  for  their  inspection  in  London. 
(Heference   14302/F.W. /P.N.) 


LocOTiOTrvES,  ETC. — The  Soracabana  Railway  Co. 
invite  tenders,  up  to  starch  7,  for  the  supply  and 
early  delivery  of  (1)  10  Mikado  locomotives  and  500 
c;iltle  platform  wagons  .iml  (2)  140  kilometres  of 
55  111.  metre-gauge  sle.  l  enls.  \.  iili  spikes,  screws, 
nuts,  eti'.  Specification,  iii-pectoria  Federal  das 
Estrada  Praca  Mana,  10.  The  Department  of  Over- 
seas Trade,  35,  Old  Queen  Street,  S.W.I,  may  have 
finfber  jiarticulars  shortly. 


Locomotive  and  Wagons  for  the  Belgian 
Congo. — The  Overseas  Department  inform  tr^  that 
four  locomotive  and  50  wagons  are  required  for  the 
Cheniiris  de  Fer  Vicinaux  du  !Mavinnlje.  details  of 
which  are  enclosed.  Tenders  slunild  be  addressed  to 
His  ^fajesty's  Consul  at  Boma  for  transmission  to 
the  Governor-General  of  the  Congo,  but  as  the 
latter  have  left  for  Europe  by  the  time  the  tenders 
arrive  in  Boma,  it  would  be  well  to  forward  a  copy 
to  the  Governor-General  direct,  addressed  as  fol- 
lows :  His  Excellency  IMonsieur  ^Maurice  Lippens, 
Governor-General  of  the  Congo,  c/o  Jlinistry  of 
Colonies.    Bru.ssels.     (Reference    13483/F.  W. /S.C. ) 


RAri.wAv  Eariiiwokks  in  Morocco. — Tenders  are 
invited  for  the  construction  of  tlie  earthworks  of 
the  second  section.  ("  Gharb  "  section)  of  the 
Tangier-Fez  Railway.  The  length  of  the  section  is 
19"09  kilometres.  Tenders  should  be  addressed  to 
'■  51.  le  President  de  la  Comnnssion  (Jeneralo  des 
Adjudications  et  des  Marches  au  Dar-En-Niaba,  a 
Tanger. "  The  adjudication  takes  place  at  11  o'clock 
on  .-Vpril  4  next.  Certificates  of  qualifications  should 
be  addressed,  at  least  30  days  before  the  date  of 
adjudication,  to  M.  le  Directeur  des  Travaux 
Publics,  a  Rabat."  in  the  case  of  contractors  having 
an  autliorised  representative  resident  in  the  Frencli 
/.one,  or  to  "  M.  Malegarie,  Ingenieur  en  Chef  des 
Travaux  Publics  a  Tanger"  in  other  cases.  The 
specifications,  etc.,  in  connection  witlt  the  contract 
are  open  to  inspection  between  10  a.m.  and  12  a.m. 
or  3  p.m.  and  5  p.m.  at  :  (1)  Dar-en-Niaba.  Tangier 
(except  Fridays).  (2)  The  Direction  Generale  des 
Travaux  Publics  at  Rabat.  (3)  The  office  of  the 
Tangier-Fez  Railway  Co.,  280,  Boulevard  Saint  Ger- 
main, Paris.  (Overseas  Department  7311 /F.E. / P.N. ) 


Spain  ;  Machinery'  (Hand,  Stea.m  and  Electric 
Cranes). — H.M.  Consul  at  Vigo,  in  a  ooaiimunica 
tion  to  the  Department  of  Overseas  Trade  regardijig 
the  (l.ini  lee  sustained  during  the  heavy  gale  recently 
c.\|  .  .  .  .1  n  ilie  ,..,isi  tliere.  states  that  the  com- 
meieuil  w  liar\ es  ot  the  port  are  destroyed,  and 
with  them  plant  such  as  hand,  steam  and  electric 
ci'anes.  H.Sf.  Consul  suggests,  for  the  informatdon 
of  United  Kin,gdom  firms  who  may  be  interested 
in  the  replacement  of  such  machinery,  that  tenders 
will  possibly  be  invited  at  an  early  date,  and 
suggests  that  they  should  comnuniieate  through 
their  agents  in  Spain  with  the  ^linistry  of  Develop- 
ment (Ministerio  de  Fomento).  ^Madrid,  or  to  the 
Port  Works  Office  (Obra,s  del  Puerto)  at  Vigo,  the 
authorities  in  charge  of  the  reconstruction,  giving 
full  particulars  of  their  latest  designs.  United 
Kingdom  firms  not  represented  in  Spain  can  obtain 
the  name  of  a  suitable  agent  on  applieaiion  to  the 
PeiL-irtment  of  Overseas  Trade.  35.  (Il<l  Quee'i 
SI  reel,  London,  S.W.I.  (Reference  D.O.T. 
F.L./S.C.) 


Victorian  Electricity  Commission  ;  Tenders 
IwiTED  FOR  C.4BLES. — The  Victorian  Electricity 
Commissioners  invite  tenders,  closing  April  29,  for 
31  miles  of  L5  square  inch  three-core  power  cable, 
and  20  miles  of  '007  )>ilot  cable  with  acce'^sories 
suitable  for  a  22.000  volt  eircnit-,— Reuter, 
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THE  MARKETS. 


BASIS  METAL  PRICES. 
COPPER. 

S.D.  tubes    14 Jd. 

Braeed  tubes   14jd. 

Wire    lid. 

BRASS. 

y  M.  rods   6ii'd. 

Do.  4  X  4  Sqs   8|d. 

Do.  4  X  3  Shts   8|d. 

S.D.  tul>es     12Jd. 

Brazed  tubes   15d. 

Rods   llfd. 

Shts.  to  10  w.g   lOfd. 

Wire    lOgd. 

Rolled  Metal   lOid. 

PHOSPHOR  BRONZE. 

».  d. 

Strip                                          1  4^  per  lb.  ba»i8. 

Sheet                                       1  5  „ 

Wire                                          1  3^  „ 

Rods                                           1  4  „ 

Tubes                                        1  7i  „ 

Castings                                    1  2  „  „ 

T)elivpry  3  cwt.  free  to  any  t"wu. 
Ten  per  cent  phosphor  copper,  A'40  above  pt  ice  of  B.S. 
Fifteen  per  cent  phosphor  cojjper,  £50  above  price 
of  B.S. 

Phosphor  tin  (5   per  cent),  £30  above   price  of 
English  ingots. 
—Charles  Clifiord  &  Son  Ltd.,  Birmingham 


EXTRUDED  BRASS  ROD  PRICES. 

February  iUtli  1922. 
McKechnie  Bros.   Ltd,    Rotton    Park    Sireet,  Bir- 
mingham, state  that  the  basis  price  to  date  for  Bra&s 
Rods  is  6^d.  per  pound.    Prices  for  Special  Alloys  in 
Hods  and  Ingots  will  be  quot  d  on  application. 


Folauary  20th,  1922. 
A.  Joseph  intimates  under  to-day's  date  that  he  is 
a  buyer  of   Non-ferrous  Scrap  Metals  at  the  under- 
mentioned approximate  prices  per  ton : — 

@  per  ton. 

New  aluminium  cuttings  £55    0  0 

General  collected  scrap  brass   26    0  0 

Clean  copper   50    0  0 

Braziery  copper    40    0  0 

Gunmetal    36    0  0 

Old  lead,  less  usual  draft   16  10  0 

(All    metal    carted    free  in 
London  area.) 

Tea  lead   15    0  0 

Old  zinc   13    0  0 

Hollow  pewter   115    0  0 

Shaped  black  pewter    65    0  0 

and  can  supply  solder  as  follows: — 

@  per  con. 

Plumbers',  in  bar  or  strip  form         £72  10  0 

Tinmaiis'    92  10  0 

Blowpipe   102  10  0 

All  prices  baaed  on  day  of  delivery  of  the  metal 
unless  otherwise  ariaiiged. 


MARKET  REPORTS. 

OILS,  ETC. 

Lubricating  Oils. — There  i.s  undoubtedly  a  liaidi'ii 
ing  tendency  on  all  cylinder  stocks  for  sliipinciil, 
e.specially  fillereds.  We  are  of  opinion,  at  shipment 
price.s,  tbnl  cylinder  stock.'i  ishfitild  be  pm'chased, 
bearing  in  mind"  tli.lt  the  automobile  season, 
especially  in  the  States,  is  V)Ound  to  have  a  harden- 
ing effect.  Schedule  .sjiol  prices  have  been  reduced 
£1  5s.  to  £.5  per  ton.  according  to  qualities.  We 
quote  pa  Vs.'  £13  10s.  to  £24  10s.;  reds,  £18  to  £30; 
dark  cvlinders,  £17  to  £35  10s.  ;  filtered  cylinders, 
£22  to  £40:  blacks,  £8  to  £19;  all  ex"  wharf. 
London,  less  2^  per  cent  di.seonnt.  jirompt  delivery. 
SliinnienI  p}iccs  on  application.  .Soluble  oil. 
£25  10s. 

Fuel  Oil-.— 905/10  gravity,  t5  10s.  jicr  ton;  9-)0 
tfravity,  £4  per  ton;  both  e.\  lank,  nitt  cash. 
Delivered  in  bnik  by  lank  wagon,  lOs.  per  ton 
extra. 

I'aralfin  Wax  and  Scale.— Market  <|niel  ;  118/20 
deg.  Fall.,  2Ad.;  12.S/25  deg.  Fah.,  2^1.;  125/30 
(leg.  Fah.,  2Jd.  :  130/35  deg.  Fah.,  3id.  ;  135/40 
deg.  Fah.,  39d. :  140/45  deg.  Fah.,  4g(t. ;  London 
and  Liverpool.  Par.'xflin  scale  :  We  quote  122/24 
dep.  Fall.,  l^d..  .Kpot  ;  Ijil.  Forward  sliipnienl. 
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Petroleum  Oils. — Water  white.  Is.  6d. :  standard 
white,  I.s.  5d..  in  barrels  iiett;  300  deg.  high  te.st 
oil,  Is.  2^d.,  less  2^  per  cent  discount,  barrel.s  in- 
cluded, ex  wharf.  London, 

White  Oils.— Special  No.  1  white  oil,  £43;  N,o.  1 
white  oil,  £41:  No.  1a  half  white  oil,  £40;  all  e.\ 
wharf.  London,  in  drums  free.  No.  2  half  white  oil, 
£.'M  ;  ban-els  free,  all  net  cash. 

.Animal  Oils. — Neatsfool  oil  (scarce  on  spot)  Eng- 
lish. 5s.  3d..  e.\  wharf,  London:  English  lard  oil, 
(i2s.  to  74s.;  American  lard  oil,  ti4s.  to  74s.;  all  in 
barrels,  nett;  pale  horse  oil,  35s.  per  cwts  nett. 
delivered. 

Castor  Oil. — In  go(jd  demand.  English  ;  Pharina- 
ceutical.  55s.;  firsts.  5()s.  ;  seconds,  45s.;  e\-  mill, 
Hull;  ban. -Is  liiiluded.  We  hold  stock  ill  L..ii(loil 
at  3s.  |iri-  cwt.  I'xlra.  Finieli  plia iiiuiceut ical ,  t33s. 
ill  bai  rels:  67s.  in  casrs,  Ldndoii  ;  Hi azilian,  45s. 
ill  tins  and  cases,  Loiidnn  ;  treated  iiliarinaceutical, 
44s.  in  5-ga.l.  drums,  London ;  iMadras  Coast  castor 
oil,  £40  10s.  per  ton,  c.i.f.,  landing  weights, 
Februaj-y/IMarch  shipment;  all  nett  cash. 

Linseed  Oil. — Declined  latter  part  of  last  week. 
Spot  oil  still  difficult  to  obtain.  London  spot, 
38s.  6d. ;  March/April,  36s.;  May/August,  35s.  l^d. 
Hull,  spot,  34s.  7id.;  iMarch/ April,  34s.  7^d. ;  May/ 
August,  34s.  7Jd. 

Rosin. — Steadv,  but  quiet  tnarket.  American  V>. 
14s.  6d.  ;  G,  14s.  9d. ;  M,  lbs.  U.I. ;  WO,  lOs.  6d. ; 
French  FG,  14s.  6d. ;  WW,  17s.  9d.  We  can  offer 
Spanish  WW  rosin  at  17s.  6d.,  ex  wharf,  London. 

Tallow. — At  the  auction  sale  last  Wednesday, 
2,172  casks  were  offered  and  2,057  casks  sold  at  Is. 
per  cwt.  advance.  Australian  mixed,  38s.  6d.  to 
41s.  6d. ;  beef,  38s.  to  44s.;  mutton,  39s.  to  44s. 

Turpentine. — Quiet  market.  Tendency  higher 
jjrices.  American,  69s.  3d. ;  French,  in  American 
barrels,  not  offering;  Spanish,  in  American  barrels, 
70s.  Wliite  spirit  Is.  9d.  per  gallon,  barrels 
included,  ex  wharf,  London.  Sample  on  application. 

Arthur  Brown  &  Co.  Ltd. 
126.  Bishopsgate,  London,  E.G. 2. 

NEW  YORK  METAL  MARKET. 

The  latest  quotations  on  the  metal  market  are  :  — 

Dols  per  ton. 

Iron,    No.     2    American  Northern 

Foundry   18.50  to  19.00 

Cents  per  lb. 

Tin,  spot    29.62^ 

Zinc,  East  St.  Louis...:   4..52^ 

Copper,   Electrolytic,   spot    I2|  to  13^ 

Copper,  Electrolytic,  futures    1.3^  to  13^ 

-Renter. 

SYDNEY  HARDWARE  MARKET. 

The    Sydney   hardware    market    is    dull.  '! 

following  are  the  latest  quotations  : — 

Fencing  Wire—  Per  ton. 

Australian  black.  No.  8    £23    5  0 

Australian  black,  No.   10    24    5  0 

American  galvanised,  No.  8    15  (I 

American  galvanised,  No.   10    28    0  0 

Barbed  Wire — 

.\ustralian  galvanised,  12|  KaiiRe    42    0  0 

-Vmerican  galvanised,  12  gauge    .35  10  ( 

(iahaiiised  Iron— 
Kiiulisli  corrugated,  26  gauge  39  0 

KiiL^lish  jilain.  26  gauge    30  10  0 

Babbit-proof  netting   per  mile    70    5  0 

Sheet  lead,  in  full  rolls '.V-'   39    0  0 

Bar   iron   24  10  0 

Shoeing  steel    25  10  0 

Steel  plates    28    0  0 

Steel  sheets    34    0  0 

Tinplates,  British,  double  box    3    2  6 

— Renter. 

BRUSSELS  IRON  AND  STEEL  MARKET. 

The  uneasiness  })revalent  in  the  Brusse'.s  iron  and 
stsel  market  is  tar  from  ending;  on  the  conti-ary  , 
it  tends  to  become  more  intense. 

Buyers  are  limiting  their  demands  strictly  to 
requirements. 

'Fhe  iron  section  is  dejiressed  ;  as  regards  pig  iron. 
;;'thjugh  the    Luxemburg    commodity  is  scaiiti'. 
offered  at  the  moment,  the  concessions  made  b.\ 
sellers  are  rather  inipoitant. 

(Certain  construction  works  are  almost  at  the  eii'l 
of  their  orders,  and  it  is  stated  that  one  important 
'stMblishment  will  be  coiiiDelled  to  close  down  in  ;i 
foitniglit  if  it  does  not  obtain  fresh  orders. 

The  following  are  among  the  latest  (piotations  :- 

Francs. 

(Commercial   bars   .'   420 

Belgian  foundry  pig  iron    275 

Sheets,    jio'ishe.d    1.1.50 

Sheets,   galvanised    1.700 

Rails    400 

— Renter. 
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THE  LONDON  IRON  AND  STEEL  EXCHANGE. 

The  quieter  conditions  that  have  ruled  in  the  iron 
and  steel  trades  during  the  past  week  or  so  were 
reflected  on  Tuesday    i)y  a  smaller  attendance  at 
the  weekly  meeting  of  the  London  Iron  and  Steel 
Exchange.     The  demand  for  pig  iron  from  home 
consumers  remains  quiet,  but  there  is  an  increase 
in  the  trade  passing  between  the  Cleveland  iron 
producers  and  the  Scottish  founders.    Most  of  this 
iron  is  moved  to  Scotland  by  water  owing  to  the 
high    railway    freight  charges.     The    inland  con- 
suming districts  are  still  taking  only  small  quanti- 
ties, and  contrary  to  the  conditions  existing  before 
the  war    the  local  makers  are  reaping  the  advan- 
tage of  this  business,  as  the  cost  of  Cleveland  'iron 
delivered  inland  makes  it  impossible  for  the  North- 
east Coast  makers  to  compete.    The  enquiry  from 
overseas  continues  to  expand,  but  only  a  small  pro- 
portion results  in  actual  business    Nevertheless,  the 
British   producers  are  optimistic,   and   stocks  in 
maker's'  hands  have  ben  reduced  of  late  to  such 
an  extent  that  there  is  talk  of  raising  prices.  The 
feeling  of  the  market,  however,  is  against  such  a 
move,    which    it    is    suggested    would    check  th< 
development  of  the  overseas  trade.     The  demanc 
for  semi-finished  materials  has  fallen  off  of  late 
but  one  or  two  orders  have  been  placed  of  fair  pro 
poi'tions.     The  Luxemburg   works   alone   of  th< 
Continental  producers  seem  to  be  in  a  position  t< 
offer  this  class  of  material ;  but  at   prices  tha 
British  consumers  will  not  consider.     The  horai 
market,  is  therefore  in  the  hands  of  the  Britisl 
makers  by  a   respectable  margin,   as  users  hav 
always  been  willing  to  pay  a  premium  of  up  to  IDs 
per  ton   for  British  material.     In   the  fininsliei 
material  department  business  has  been  on  hand-tc 
mouth  lines  for  many  months,  and  there  seems  n 
prospect  of  an  immediate  change.    A  certain  amoun 
of  business  lias  gone  to  the  Continent,  principally  t 
Germany,  but  the  aggregate  total  has  not  be© 
large.    One  of  the  Belgian  works  has  also  succeede> 
in  securing  some  good  rail  orders,  and  it  is  repovte 
that  an  order  for  railway  material  for  Ireland  als 
has  been  placed  in  that  country.       One  of  Ih 
features  of  this  market  at  the  moment  is  the  keer 
ness  of  American  competition  in  the  Far  East 
Some   of    the   principal  American   producers  ai 
reported  to  have  secured  important  business  wit 
China    and    Japan    in    competition    with  Britis 
makers.   


NOTICES  OF  MEETINGS. 

ASSOCIATION     OF  ENGINEERS-IN-CHARGI 

London  :  The  Association  of  Engineers-in-Chni'. 
is  holding  an  informal  discussion  evening  on  Saiu 
dav,  February  25,  at  7-30  p.m.,  in  St.  Bride's  In^t 
tnte.  Bride  Lane,  Fleet  Street,.  E.G. 4.,  to  diseu 
•Mechanical  Stokers  r.  Hand  Fu-ing,  both  wii 
Forced  Draught."  Visitors  are  invited  to  V 
present  and  take  part  in  the  discussion. 

INDUSTRIAL   LEAGUE   AND  COUNCIL. 

London  :  On  March  1  a  meeting  will  be  heUl 
the    Caxtoii    Hall,    Caxton    Street,  Westmmste 
S.W.I.,  at  7-30  p.m.    -Miss  B.  Voysey,  B.A..  w 
speak  on  "The  I'ersonal  Factor  in  Industry." 

MANCHESTER    ASSOCIATION  OF 
ENGINEERS. 

Manchester  :   A   meeting   will   be  held   in  tl 
Chemical  Lecture  Theatre  at  the  :Municipal  CoUefj 
of  Technology.  Sackville  Street,  on  Jfarch  2,  at 
p.m.      Mr.  W.  Buckley,  F.C.S..  will  lecture 
'■  Coal  Gas  :  Mainly  Carbonising." 

BIRMINGHAM     METALLURGICAL  SOCIETY 

BrRMlNOHA!M  :  A  loctuic  will  be  given  bv  ^Ir  . 
Smith.  A.R.S.M.,  M.I.JI.M.,  on  .March  2.  at  t 
Assemblv  Room,  Chamber  of  Commerce,  Nc 
Street,  at  7-15  p.m.  Subject  :  "  Some  :\fodern  1  ? 
of  Zinc." 


MIDLAND  INSTITUTE  OF  MINING,  CIVILi 
AND   MECHANICAL  ENGINEERS. 

Lkeds  :  A  general  meeting  of  the  niembors  ot  t 
institute  will  be  held  in  the  Philos ipliical  Hai 
Leeds  Citv  Museum,  Park  Row.  Leeds,  on  Tim 
dav,  March  2,  at  2  p.m.  The  Finance  Conini  tl 
will  meet  in  the  Library  of  the  Leeds  City  JIus.  m 
Pa<k  Bow,  Leeds,  at  11-15  a.m..  to  pass  accoDiij 
followed  by  a  council  meeting  at  11-30  a.m.  1 
annual  dinner  will  also  be  held  on  March  2,  ii  < 
Great  Northern  Hotel,  at  6-45  p.m. 

JUNIOR   INSTITUTION  OF  ENGINEERS. 

London  :  Meeting  at  the  Caxton  Hall,  on  M^'i 
3.  commencing  at  8  o'clock;  a  lecturcltc  wil' 
de'ivered    by  '  Mr.     Ed.     T.     Elbourne,  cniitl 
"  Factory  .Administration," 


iM';muiAi7y  2r>,  i9?.?. 
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ABSTRACTS. 


■!  Hk.vtk\(;  AM)  N'kntilatiox.  (7'Ar  I'nu-vr 
^         r.s7r,  Fi.l)niaiy, 

(      Heating-  by    hot   water  or    steam  con- 
VjCyed     tlii-ougli      pipes     ami  radiators 
[,!  possesses  two  adxaiitagcs.       In  (be  tiist 
>  instance  tiie  scheme  can  l)e  designed  to 
j  meet  all  coiiditioiis,  and  at  the,  same  time 
J  by  mechanical  devices    the  lie'ut  radiated 
can     be     controlled     to     maintain  the 
required  temperature,    and,    secondly,  it 
i  may  be  made  to  work  in  conjum  tion  \\  itli 
'i  a  scheme  of  ventilation  with  fairly  satis- 
factory   results.      The    disadvantage  o| 
!' central  beating-  by  hot  water  is  the  initial 
;^  cost,  bef-ause"  it   necessitates  placing-  the 
Ji  pipes    in    channels    constiucted  under- 
ground  w  beie    there  aie   doorways  and 
openings.     It  does  not  !iecessitate  these 
j  channels  in  the  case  of  heatings  by  low- 
!f  pressure  steam,  as  the  ])ij)es  may  be  taken 
j'l  overhead  around  the  doorways  and  open- 
ings.    Foi-  central   heating-  by  low-j)rcs- 
|j  sure  steam  the  piessure  is  usually  5  lb. 

per  s(|uare  inch,  and  to  avoid  "  knock- 
H  ing-  and  "  back  pressure"  a  vacuum 
'i  pump  should  be  installed  on  the  return 
P;  main. 

■i  -  .  The  method  of  heating  by  niecbani(-ally- 
\  propelled  hot  aii  by  direct  bbist  or 
(lelivered  to  positions  by  aid  of  ducts 
possesses  one  feafvire  of  ,.ii>ip()i;tance  in 
that  the  aii-  nniy  be  admitted  at  the 
desired  1enTi)erature  in- keeping-  with  the 
volume  of  air  ie(|uisite/ to  pmintaiii  fin  even 
temperatuie  within,  tbe  building-.  Its 
oliiet  drawback  is  that  the  beated  air,  in 
the  absence  of  any  method  of  treatment 
fer  maintaining  the  correct  humidity, 
may  be  too  dry.  It  should  also  be  borne 
it!  mind  that  the  entrance  of  fresh  air  into 
II  room  is  coim-ident  with,  or  dependent 
iin,  the  lemoval  of  an  ecjual  anH)unt  of 
air  from  the  room.  This  method  to  be 
syccessful  should  woik  in  coujunction 
with  an  extraction  ventilation  scheme, 
(  otherwise  tliere  is  a  t(>ndency  to  set  up  a 
pressure  wftbiu  tbe  building,  and  those 
working-  (-lose  by  doors  and  windows  M'ill 
he  subject  to  diaugbts  as  the  air  rushes 
out  through  the  cr(>vi(-(^s. 

Balax(in(:  I'hoi'kllfu  Shafts.  (TJic 
Jouniti]  of  Cotnmcrce,  Sbi]ibuilding 
.  Edition,  Fel-.ruary  (»,  1922.) 
This  is  a  dc<cri])t ion  of  United  States 
engineering-  jiractic  e.  As  received  at  the 
sl^ii)yard  from  the  forging  plant,  the 
shafts  have  been  boi'ed  to  9i  in.  internal 
diameter,  and  have  been  lOUgh-turned  to 
a  '  diameter  {>;  in.  g-reater  -  than  ,  .the 
designed  finish.  The  first  operation  then 
is  to  centie  it,  and  (Ui  being-  ])la.ced  in  the 
lathe  the  slcafi-  are  usually  found  to  have 
an  eiror  of  -.-/^  iu.  tO'  iV  After  spodting 
the  eirnr  in  one  or  twO'  places  a  light  cut 
is  taken  over  the  entire  length  of  the 
shaft.  The  ^haft  is  then  1  alamed  and 
rolled  to  find  how  much  eiror  still  exists. 
T'^pon  again  being-  ])laced  in  tbe  lathe,  the 
shaft  (-entre  is  thi-own  over  enough  tn  com- 
])ens;ite  for  the  heavy  side  of  the  shaft, 
again  spotted  and  turned.  This  O'peralion 
of;  balancing,   centieing,    spotting'  and 


turnijig'is  repeated  foui  or  five  limes  before 
satisfaction  is  (d)taine(l. 

Aftei-  tbe  sleeves  aie  siirunk  cm  the 
shaft  is  again  centred  in  order  to  turn  the 
sleeves,  it  is  usuall\-  found  in  the  opera- 
lion  ibal  ibeie  is  an  ei-|-or  in  balance 
of  anytliing-  U])  lo  20  lb.  in  the  total 
weight  of  1(),()0(!  ll  .  Tbe  erroi'  in"frueness 
of  (be  shaft  may  reach  i'l.  With  care, 
howevei-,  the  final  error  in  a  42  ft.  length 
of  shafting-  may  be  only  0'002-in.  out  of 
true,  and  a  balance  perfect  to  1  oz.  Final 
Opel  aliens  on  (be  shalt  consists  nf  keyway 
(-utting  and  drilling  of  flanges. 


(lAS     EX(VINK,S      F()l{      W  <)  ()  I)  \V  ()  R  K  I  N  (1 

Maciii  NKliY.  ( .1/ (ii-lii lie  Woiitl irorkfr, 
February  IT,  1!)22.) 

In  I  he  wii(ei-'s  oivinion  tor  drixing 
woo'dwoi  king-  machinery,  at  all  events,  gas 
engines  upi  to  20  h.i>.  aie  inoi'e  economical 
(hough  less  effi(-ient  than  steanr,  irres])ec- 
live  (.4  a  slight  increase  in  the  price  of  gas 
in  differeii I  'districts ;  but  |'oi"  higher 
|)ower  steam  is  certainly  the  superior 
medium  as  regards  expeirse  and  satis- 
factory service.  It'  is  true  (hat  gas 
engines  do  not  re(|uiie  the  aimiunt 
o1  attention  that  a  steam  engine  does; 
nevertheless,  the  former  i>  no(  so  well 
ada])ted  for  sawing-  and  and  moulding- 
mills  a.s  the"  latter.  Of  course,  this  dis- 
'  'advaYltag-e  is  minimised  when  a  "su(-tion- 
gas  ])lant  is  in  oiieration  in  conjunction 
with  the  gas  eng-ine,  but  the  -slig'ht  defect 
(li  this  system  o  ]>ower  is  4hat  the  service 
ot  some  person  is  required  almost  con- 
stantly to  attend  to  (be  suction-gas  pbint. 

The  following  (|ues(iflin-  was  lecendy 
sxibniitted  to  me:  "  What  power  in  biake 
horse  is  rec^uired  lo  drive  five  9  in.  by 
;5  in\  four-c\itter  nuichines,  one  42  in.  <aw 
bench,  four  2Siii.  saw  benches,  oue,l<S  in. 
ly  4  in.  double-deal  frame,  and  orie  (iO  in. 
liobinson's  invincible  sander?"  So  much 
depeiids  on  varied  load  and  other  condi- 
tions that  it  is  almost  impossible  to  cor- 
rectly answer  (his  question.  The  chirf 
lac-tors  which  govern  "required"  power 
are  the  sluup  and  blunt  condition  of  ihe 
c  utting'  tools,  tbe  depth  or  weight  of  ;  uts, 
and  the  feed  speeds  to  whic-h  (he  niac  hines 
are  subjected.  On  these  bases  the  appioxi- 
nuite  power  to  satisfactorily  drive  a  ])lanl 
witli  the  number  of  mac-bines  stated  would 
be  100  b. p.  Fnless  a  .suction  g-as  plant 
was  selec  ted  it  would  not  be  advisable  to 
instal  a  gas  engine  foi-  a  mill  of  (bis  size. 

T'liK  Nf.w  IJrNcoit.v  l'o\\Fii  St.vtton. — 
(Tlie  KJcchical  Ncrii'ir,  Februaiv  IT. 
1922.) 

Some  11  years  ago  tbe  Salt  Union  Ltd. 
established  a  triple-effect  vacuum  plant  at 
Weston  Point,  Runcorn,  near  Liverpool, 
for  the  economical  production  of  salt  by 
evapoiafing-  l)i-iiu\  for  wliic-h  pi-c)cc>ss  a 
laige  amount  of  low-pressuie  steam  was 
needed.  The  company  operates  2T  sub- 
stations, ami  the  system  of  su])i)ly  is  ;i 
direc-t-current  three-phase  ."lO-cyc-le  one  at 
a-  pressure  of44(^  volts  for  power  ])urposes, 
while  lig-hting  is  done  on  tbe  single-phase 
system  at  2oO  volts;  energy  is  transmitted 


over  long  distances  at  a  pressure  of 
•  t.'5,0(M)  volts,  and  ovei-  short  distances  at 
ii,00()  and  ;'),(i()0  volts.  Tbe  new  station 
has  been  designed  by  tbc^  c-onn)any's  con- 
siilting  engineers — Messrs.  ^ilerz 
Mclicdlan — to  be  readily  extendable  to  an 
ultimate  capacity  of  10,(!00  k.w.,  ajid  it  is 
expected  that  when  it  is  in  full  running- 
ordei-  tbe  steam  consumption  will  be 
under  lO  lo  lb.  per  kilowatt  g-eneiated;  at 
the  moment  two  12,000  kw.  t uibo-alter- 
nators  produc  e  oO-c-ycle  energy  at  a  pres- 
sure of  (),4r)0  volts.  The  (  oal-handling- 
plant,  boilers,  flues,  pipe  work  and 
chimney  were"  .supplied  by  Mes.srs. 
Habcock  &  Wilcox  Ltd.,  London-,  who 
tlnee  Avater-tube  boilers,  each 
is  (-apal)le  of  evaporating-  con- 
4o,0(]1)ll).  of  water  to  .steam  at 
a  piessure  of  2T0  lb.  per  .scjuare  inch  and 
su])ei-iieated  (o  between  GTo  and  TOOdeg-. 
I'ah.  I'lacli  economise]-  i.^  built  up  of  a 
group  of  solid-drawn  steel  tubes  heavily 
galvanised  both  inside  and  out  and  fitted 
into  i^tecl  headers. 
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A I  TOMoriVF  Kki'aih.  Bv  -T.  Wright. 
Vcd.  1.  Chaimii'ni,  Hall  Ltd. 
19s.  net. 

This  is  a  Ihorcmghly  ijractic-al  book. 
Indeed,  one  might  almost  call  it  a 
me(-banics  handbook.  On  the  title  page  it 
is  desc-iibed  as  an  instruf-tion  manuel  of 
repair  jobs  for  the  general  repairnuin  and 
the  owners,  and  we  should  imagine  that 
the  author  has  covered  every  conceivable 
breakdown  or  trouble  that  corild  happen 
to  the  petrol  engine.  CTiassi.s  failures  ai'e 
also  dealt  with.  There  are  many  small 
manuels  of  g:reat  usefiilness  tO'  the  motor 
mechanic,  but  we  do  not  know  of  another 
as  cu)m])rebensive  as  this  one.  This  Vol. 
1.  consists  of  500  pages  of  descriptions  of 
all  sorts  of  rejiair  jobs  to  various  types  of 
engines  and  mechanisms.  No  attempt  is 
made  to  discuss  ])rinciplesi  of  design  or 
c-onstruction,  and  the  desca-iptions  of 
clutches,  cail>uretters,  etc.,  which  the 
author'  has  found  it  necessary  to  gi\e-  are 
clear,  and  as  non-technical  as  i>ossible. 

A  valuable  featuie  of  the  book  is  the 
list  of  (luestioais  appended  to  each  job 
desoribed  to  test  the  student's  kjxowledge 
of  its  contents.  Then,  with  reference  to 
chassis  Avork,  such  qrrestions  as  the  folkn\  - 
ing'  are  asked  ;  What  are  the  names  of  the 
different  parts  of  the  frame?,,,  Are  the 
rivets  driven  hot  or  cold?  Wbu'ld  a  light 
or  a  heavy  hammt^r  be  liettei-  for  chiving  a 
hot  rivet? 

The  book  is  divided  into-  l(i  chapters, 
and  covers  chassis  work,  engine  work, 
electrical  work,  body  and  radiator  work, 
lubrication,  ignition,  engine  fuels,  engine 
c  ooling-,  and  tyres.  The  keynote  of  the 
work  is  "the  elimination  of  guesswork, 
which  can  only  be  accomplished  through  a 
systematic  study  of  the  conditions  which 
cause  trouble."  Mecdianical  traction  is 
not  always  as  efficient  oi  economical  as  it 
might  be,  because  those  in  charge  of 
vehicles  endeavour  to  remedy  defects  with- 
out being  able  to  trace  causes. 
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AIR. 


The  Aero  Engine. 

During-  the  lecent  Air  Conference  niucli 
interesting-  information  was  brought  to 
light  in  connect iom  with  nrauy  of  these 
])i'oblenis  which  research  workers  in  the 
various  brandies  of  aeronautical  science 
have  been  striving  to  solve  for  years  past. 
Of  particular  value  to  the  world  of  engi- 
neering are  the  results  attending-  official 
research  on  the  ■  subject  of  the  aeio  engine 
as  summarised  by  the  Directoi"  of 
Research.  The  ideal  aero  engine,  of 
coturse,  must  be  at  least  as  free  fronr 
"  breakdown  "  as  the  engine  of  any  other 
niotor  transport  vehicle.  Foa-  Ibe 
achieA-ement  of  this  degree  of  reliability 
there  aie  enthusiastic  advocators  of  many 
different  methods  of  cItVcting  improve- 
ments in  existing  designs.  For  instance, 
quite  a  number  of  jjeople  appeal  convinced 
that  the  most  hopeful  line  oi  deA'elopmenl 
lies  in  the  investigation  of  specific  fuel 
mixtures.  Such  optimism  is  altogether 
uncalled  for,^  or,"  to  sTiy  the  least,  is  not 
wan  anted  by  the  results  that  have  alieady 
been  obtained  in  connection  with  this  sub- 
ject by  different  investigators.  The  woik 
of  Tizard  and  Pye  and  of  the  Ricaidn 
liiiboratoi'v  has  demonstrated  that  for  a 
constant  conipi essicni  latio  there  is  only  a 
difi'erence  of  about  2  or  3  jier  cent  Ijetwecn 
the  efficiency  of  any  mixture  of  vaiious 
volatile  hyrlio-carbun  fut-ls  and  that  of 
any  other  fuel.  Increased  fieedom  from 
detonation,  and  hence  greater  suitability 
foa-  em:plo>niient  at  a  higher  C!oaniiiiessi()ii 
ratio',  with  coTre'sponding  fuel  econoniy, 
are  among  the  advaiitag-es  which  should  be 
expected  from  a  successful  development  of 
sp.ecial  fuel  mixtures.  All  modem  aero 
engines  are  made  to  function  on  the  foin- 
stroke  cycle.  A  two-stroke  cycle  has  been 
advocated  for  machines  in  Avhicli  large 
horse  power  foi-  small  weight  is  required. 
This,  however,  lesults  in  a  considerable 
reduction  in  fuel  economy,  whilst  the  in- 
creased weight  of  fuel  that  must  l)e  cai- 
ried  in  consequence  tends  to  negative  tlu^ 
lienefit  of  the  extra  weig'ht  gained  throngli' 
changing  the  f  ycle. 

Carburetters  and  Direct  Injection. 

Interesting  exiieiiments  are  at  jjieseiit 
in  progress  with  a  view  to  determining 
the  possibility  of  replacing  the  carburetter 
system  by  an  efficient  method  of  direct  in- 
jection. In  one  ca,se  solid  injection  of  a 
fuel  containing  9-5  per  cent  ai  alcoliol  is 
being  tried  ;  in  another,  shale  oil  is  used. 
This  problem  of  leplacing  carbuietters  by 
a  system  of  directi  iiijectioii  is,  of  course, 
as  (dd  as  the  carburetter  itself.  Cer- 
tainly it  is  a  tempting-  problem  to  the 
engineer  in  view  of  the  numerons  advan- 
tageis  by  which  ibs  solution  should  be  le- 
warded.  Not  only  would  the  fuel  itself 
l',e  cheaper,  but  also,  owing  to  the  liiglui 
c<nnpres«<ion  ratios  that  could  be  attained, 
a  better  fuel  economy  would  leisult.  It  is 
a.lmo'.st  impossible  to  estimate  the  extent  to 
which  the  actual  functional  efficiency  of 
an  engine  equipped  with  a  satisfactoiy 
method  of  direct  injection  would  be  in- 
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(■leased.  For  one  tiling,  a  much  nioie 
poisitive  sup.pdy  of  tuel  would  be  ensured 
than  in  the  case  ot  small  heads  which  aie 
liable  to  become  ohstiucted  by  particle- 
of  dirt,  etc.  Further,  a  very  >eri(un 
source  of  unreliability  would  I  e  elimi- 
iiated  by  dispensing  with  the  ignition 
system,  whilst,  as  higli-fiasli-))oiiit  fuel 
could  be  used,  the  danger  of  fire  would 
be  cousidei  ably  leduced.  Incidentally, 
with  reference  to  this  ciuestion  of  fiie  in 
aircraft,  the  pi-(ddeni  of  designing  a  fiie- 
jHOof  fuel  tank  has  fascinated  many 
enthusiastic  engineers  for  a  long  time.  It 
is  jileasing  tO'  learn  that  these  efforts  have 
at  last  been  attended  by  a  vei-y  fair 
measure  of  success,  allliough  it  cannot  yet 
be  (lainied  that  a  perfe-'itly  leliable  fire- 
proof tank  has  been  evolved.  Ajipaiently, 
however,  the  mo^t  satisfactory  toini  is 
that  of  a  very  thin  Availed  tank  completely 
(  nated  with  rubber,  but  this  jiossesse-^  the 
disadvantage  ot  being  unduly  hi'avy. 

Workshop  Difficulties. 

Aluiiiiniuin  allny>  are  us;'d  to  a  con- 
siderable extent  in  aero  engines,  chiefly 
in  the  cast  state.  A  ditiiculty  at  once 
arises  in  this  connection  tidiii  the  fact  that 
oui  scanty  knowledge  of  these  alloys 
makes  ii  impossible  to  guaiantee  a  parti- 
(  i:lai  weight-strength  ratio.  This  means 
that  constructors  are  oompelled  to  use 
(  ic-tings  whose  weight  is  greatly  in  exce'f^s 
of  what  is  needed  for  stieiigth,  in  order  to 
leave  a  g-oocl  safety  factor  in  case  of  un- 
suspected defects.  llesearch  of  a  paiti- 
cular  kind  is  needed  here.  It  is  not  suffi- 
cient to  produce  small  sample  test  jiieces 
of  some  special  alloy.  "What  is  urgently 
required  is  practical  resesiich  into  the 
problem  oif  how  to  ])i'oduce  casting's  of  the 
minimum  weight  compatible  with  the 
reifiiisite  strength.  Also-,  since  certain 
alloys  must  retain  their  strength  Avhil^t 
heated,  it  is  desirable  to  know  how  these 
alloys  behave  at  various  temperatures 
above  normal. 

The  general  ]iro])erties  and  efficiency  of 
bearings  constitute  another  pioblem  to 
which  the  attention  of  inactical  eiigineeis 
might  well  be  devoted  with  a  view  1o 
effecting  some  needful  iniprovt-ments. 
Thi<  a])plies  particularly  to  iilain  heal- 
ings, of  which  very  little  is  known  M-ilh 
regard  to  their  use  in  aero  engines. 
ln(b>ed,  (iiiite  eontravy  opinions  ^^^etni  to 
exist  in  the  minds  of  diffeient  engineers 
on  this  subject.  For  instance,  many 
engineers  are  agieed  that  the  product  of 
the  average  iiressure  and  the  rubbing- 
speed,  if  the  result  is  less  than  a  jnuti- 
culai  figure,  may  be  taken  as  an  estimate 
of  the  efficieiu  y  of  the  fearing.  Yet  the 
designers  of  the  Michell  bearing  -tale  that 
the  gieater  the  rubbing  sjit-ed  the  greater 
can  be  the  loading  per  s(|uare  inch.  There 
is  certainly  need  here  for  comiiaiison  of 
the  methods  by  which  these  two  estimate^, 
have  been  deduced.  Also,  with  regard  to 
ball  and  rollei"  bearings,  tliere  is  a  good 
deal  of  difference  in  the  opinions  of 
varioiUiS  designers  as  to  their  most  suitable 
form  and  the  loads  that  (an  be  cariied 
under  dift'ereiit  conditions. 
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RAIL.ROAD. 

A  storm  of  opposition  has  gre^eted  tin 
proposition  of  the  lailway  coin]>anies  n 
add  to  their  existing  powers    that  of  pi  - 
viding    road   transport   facilities,  and  n 
leiigtliy     I'arlianientary    fight     is  foie- 
sliadowed  in  the  number  and  character  n' 
the  opponents.    The  Bill  is  "  to  enipow'  i 
the  London  and  North-AVestei  n ,  Midlairl. 
Lancashire     and    Yorkshire,     and  tin 
Furnes.s  Railway  companies  to  provide  am 
use  roa,d  vehicles,  and  for  other  purpo.se.s  ' 
As  can  be  iniagiived,    the    o])position  i 
mainly  based  on  the  traders  desire  for  com 
petition    with  the   railways    by  priviiM 
enterprise  on  the  roads,  and  petitions  ha\' 
been  lodged  by  transport  companies  am 
associations  all  over  the  country. 

In  supjiort  of  the  scheme,  Mr.  J.  II 
Thomas  says  "  tbat  tliei  competition  of  lOai 
transport  miglit,  in  the  future,  leave  tli 
railways  unable  to  ])ay  the  workers  tha 
wage  which  all  are  now  agreed  is  essentia 
to  a  just  standai-d  of  life.  Already  th^ 
lialfic  returns  are  dwindling.  F^i 
example,  last  year  more  than  six  niillin] 
tons  of  the  more  valuable  class  of  tralli 
left  the  railways  for  the  roads. 

"  Frcnn  the  wider  point  of  view  of  tii 
great  body  of  consumers,  that  fact  is  al^ 
significant,  because  it  will  be  clea,r  that 
if  the  railways  lost  altogether  the  nici 
profitable  class  of  traffic,  they  would  auloi 
maticaily  be  compelled  to  raise  their  rale 
on  other  traffic,  whereas,  wei'e  the  railway 
given  road  rights,  fleets  of  motors  woul 
a,ct  as  feeders  to  them,  which  would  be  .\ 
to  the  advantage  of  the  public. 

"The  iMmipanies'  present  conipetitm 
on  the  roads  jiossess  advantages  which 
(diallenge  any  unbiased  person  to  say  ai 
fair.  Thej^  come  to  roads  already  madt 
they  go  anywhere;  they  charge  what  the 
like;  they  conibiiie  with  one  aiioth(i 
against  the  community,  and  no  one  sa^ 
them  nay.  The  crowning  inic|uity  is  flu! 
the  taxjiayers  are  to  a  large  extent  payiu; 
for  the  luxury  of  that  monopoly.  La:| 
year  the  (^oniniunity  spent  £52,000,000  o; 
road  repairs,  to  which  total  the  comuie' 
cial  vehicles  who  chiefly  made  repai: 
necessary  contributed  only  £2,700,000  j 
taxation."  I 

A  formal  ap|dicatiou  has  al«^o  been  ma( 
bv  the  Caledonian,  the  (ilasgow  and  Soiit 
Western,  a,nd  the  Highland  Railway  coin 
panies  for  a  piwisional  order  tMiipoweriit 
them  to  provide  and  use  road  vehicles 


Iron  Prodt-ction  in  Fr.vnck.  — Conditions  in  t| 
iron  industry  are  reported  to  be  .steady,  with  lar 
demand  for  sheets  still  in  evidence.    November  )- 
iron  prodiiftion  reached  a  total  of  205.000  tons.  ^  | 
steel  production  277.000  tons,  showing  a  dec  dl} 
improvement  ovei-  last  month.    Coke  receipts  diiii 
.Tanuary    totalled    1.5,000    tons    daily,    and    in  1 
Ocpartmenl  of  I\ro.«clle  24  blast  furnaces  out  of 
are  in  operation.      Reconstruction  of  tlic  coal  nm 
in  the  North  continues:  in  the  Department  of  t 
Nord  mines  are  producing  over  fiO  per  cent  of  i 
1913  output,  iind  in  Pas-de-Calais  of  20  per  >  ci 
An  af;reement  has  lieen  reached  between  the  mil 
owners  and  workers  in  the  Departments  of  the  .N'l  ' 
and  Pas-de-Ca!ais    by  the  terms  of  which  a  rcdi 
tion  of  Fr.2  per  day  will  be  applied  on  Januar\ 
to  be  followed  by  a  further  reduction  of  Fr  r: 
effective  from  .April  Ifi.  ^ 
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I  Irish;  Dockyard. 

'    On   behalf   ot   the  eugiueeriiiji'  liaileN 
employed  at  Hiuilbowline  Dockj-aid,  Cork 
harbour,  representations  have  been  made 
ijto    the    Insli    Provisional  Oovernnient, 
<  urging-  that  action  should   be    taken  to 
I  <ecure  tlie  continuance   of    the  dockyard 
^Hinder  the  Irish  Free  State   (juvernnient . 
;  It    nuiy    be    recalled    (hat    the  liritisli 
,  Admiralty    recently    agreed   to  continue 
work  there  for  a  year  without  di>'placiiig 
[auy  of  the  workmen  eni])loyed.     In  a  coni- 
i[  iiiuuic'ation  sent  on  behalf  of  the  engineei- 
Ling'  trades  to  the  Iiish  (irovernment  it  is 
["jjoiuted  out  that  the  intended  jieriod  is  now 
J  drawing  to  an  end,  and  the  Irish  (lovein- 
pment  ai'e  asked  to  take  i>ractical  stej^s  to 
insecure  that  the  works  would  not  be  closeil 

The  chairman  of  the  Irish  Provisional 
I^Government,  Mr.  CoHius,  in  his  rejily 
Estates  that  the  interests  of  the  workmen 
iiand  the  dockyard  are  not  being  neglected, 
jiand  he  was  anticipating  a  satisfactory 
!j arrangement  being  made  witli  the  iirilisli 
LjAdmiralty.  TJiey  had  aheady  received  an 
[iassurance  that  tihc  dockyard  would  nol  be 
^discontinued  by  the  Admiralty  until 
1*! arrangements  had  been  made  eilher  for 
I  the  continuance  of  the  dockyard  under  the 
f  Irish    (lovernment    or     for  alternative 

employment  for  the  workmen. 
jl    The  Cork  Workers'  Council  i>()inl  oul 
t|that  under  the  Irisli  Treaty  witli  (ireat 
[[Britain  the  dockyard  may  be   offered  for 
(i  sale    to     commercial    companies  undei 
certain    reservations.      They    state  that 
iQi^iers  have  been  given  to  ])ack  up  some 
[  of  the  machinery  so  as  to  conveniently 
remove  it.    The  closing  of  the  dockyard, 
i  it  is  pointed  out,  Avould  mean  large  uuem- 
,  ployment  among  the  local  iio|)ulat ion .  It 
is  pointed  out  also  tliat  Cork  ( (jueenstown) 
although  facing  a  s|)lendid  harbour,  is  not 
developed    commen  ialK'  and  the  inhabi- 
i  tants  have  depended  largely  for  a  Hveli- 
I  '  hood  on  the  doc  kyard. 


INSURANCE. 

I'  Machinery  Insurance. 

'l     Mr.  P.  (i.   (Iieenwood ,    the  insurance 
}'  manager   of   the    Federation    of  liritish 
'  Industries,   is  an   expert   on   boiler  and 
'  machinery  insurance,  and  although  there 
'  is  much  in  an  article  whicdi  he  contributes 
'  to  System  with  which  most  engineers  are 
familiar,  yet  it  is  sui])rising  how  little 
exact  knowledge  many  of  us  have.  With 
'  regard  to  boiler  insurance,  for  instance, 
the  powei-  user  should  be  careful  to  con- 
>iider  alF  contingencies   when    fixing  the 
f  insurance.    A  policy  ot  insuiance  should 
cover  the  cost  of  the  danmge  to  the  boiler 
|>  m  the  event  of  an  ex|dosioii,  and  also  any 
I,  damage  that  may  be  done  to  surrounding 
property.    The  policy  does  not  covei'  the 
i  wearing  away  or  deterioration  of  any  part 
.  of  the  boiler  through  use,  or  any  other 
damage  that  does  not   result    in  eithei' 
explosion  or  collapse. 

The   average   premium    for   a  ndinial 
boiler,  the  sum  insured  being  £i,()()(l,  is 
£2  10s.    It  the  sum  insured  is  increased 
to  £5,000,  the  premium  would  be  ;i])])i'oxi- 
'  mately  £'5  10s. 

^  For  the  smaller  boilers,  which  are 
'  usually    constructed    of    cast    iron,  the 
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premium  is  somcwliat  less.  The  sections 
of  these  boilers  are  rather  liable  to 
fracture ;  sucdi  damage  is  not  covered 
under  the  ordinary  policy,  but  can  be 
inc  luded  at  an  additional  premium,  the 
amount  depending  upon  the  size  and 
number  of  the  sectioirs. 

In  the  event  of  an  explosion  it  generally 
follows  that  there  must  be  a  certain  loss 
or  working  time,  for  until  repairs  are  com- 
jih'ted  the  n)a(diinery  deriving-  power  from 
ihe  boiler  would  be  at  a  stanclstill.  To 
meet  such  a  contingency  it  is  possible  to 
obtain  a  ])olicv  of  insurance  guaranteeing 
the  ])ayment  of  a  sj)ecified  amount  per 
day  as  compensation  foi-  loss  of  tiine. 

Many  people  overlook  the  fact  that  the 
boiler  of  a  locoinotive  is  liable  to  ex])h)- 
sion.  and  it  is  not  at  all  unusual  to  find 
j)eople  who  insure  steam  loiries  undei'  the 
oi-dinaiy  ])olicy  for  third-part  risks  and 
ibimage  tliiough  collision,  but  who  (juite 
overlook  the  necessity  of  having  an  addi- 
tional insirrajice  to  cover  boiler  explosion. 
In  engine  insurance  also,  we  have  the 
principle  of  prevention  as  well  as  cuie, 
for  one  of  the  chief  advantages  to  insuieis 
is  the  inspection  ot  engines. 

Deteiioiat ion  owing  to  wear  and  teai'  is 
not  covered,  but  fi'acture  by  fiost  of  a 
cylinder  oi  water  jacdvet  comes  within  the 
scope  of  the  policy. 

FiVeiy  user  'of  elecliical  j)lajil  knows 
the  likeliiiood  of  breakdown.  Insurance 
co\ers  all  elecli-ical  and  niecdmnical  l)ieak- 
down  which  may  occur  whilst  the 
maidiinery  is  nl  work,  cau>ing  stoppage 
cither  thi-ougii  the  bieakage  of  any  pait 
or  the  fusing  oi-  buiiiing  out  of  tiie  anna- 
tuie  or  field  magnet  windings  necessitat- 
ing the  repair  or  I'enewal  of  the  coils. 


THE   GYROSCOPE  AT  WORK. 

I.N  the  couise  «f  a  lecture  deliveied 
recently,  Mr.  P.  P.  Jackson,  of  the 
S])erry  Gyroscope  Co.,  Tiondcm,  explained 
the  application  of  the  gyroscope  tc  prob- 
lems connected  with  ship  navigation,  the 
two  most  impoj'taiit  of  these  being  the 
gyioscope  tioiupass  and  the  gyroncope  shij) 
stabiliser.  Dealing  with  the  gyroscojx' 
compass  had  a  nuudi  greatei  diiective 
a  real  compass,  ii  mac  hine  which  woaxld 
definitely  seek  the  meiidian,  and  in  a 
reasonable  time  would  damp  out  its  oscil- 
lations were  under  construction  foi'  seven 
meridianal  plane. 

The  gyro  comjiass  indicated  true 
geogiaphical  noath,  s.o'  that  the  courses 
steeied  were  the  chart  co-urses,  without 
correction  for  variatioin  or  deviation.  The 
compass  he  said  that  we  had  now  obtained 
force  than  the  magnetic  compas.s,  there 
was  no  lag  or  oscillation  of  the  compass 
card,  the  instrximent  was  unaffected  by 
changes  in  the  hull  or  cargo,  identical 
indications  of  the  ship's  heading  could  be 
shown  at  any  part  of  the  ship  at  the  same 
instant,  and  a  graphical  recoid  obtained 
of  all  changes  in  the  heading,  while  for 
naval  ships  there  were  the  furthei'  advan- 
tages that  the  compasisi  was  irot  affected  by 
gun  fire,  and  could  be  used  to-  operat? 
plot  ting  msli  umeuts  and  other  mechanism 
lecjuired  for  directoa'  fire  coutrol. 

With  respect  to'  ship  stabilisers,  Mr. 
Jackson  said  many  na\al  architects  and 
seamen  regarded  these  with  a  considerable 
amount  of  incredulity,  because  they  did 
not  understand  the  exact  conditions  which 
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obtained  when  a  vessel  was  rolling  under 
the  action  of  waves.  He  shoiwcd  attei- 
wards  how  the  stabiliser  acts,  and  said 
that  up  to  date  11  vessels,  aggregating 
15,000  tons  displacement,  had  been 
equipped  with  the  apparatus,  while  instal- 
laticms  and  repair  its  position  iii  the 
vessels  ot  :j:],000  tous,  including  one  for 
an  18,000-ton  liner  and  one  for  a  c  iiiiser 
of  10,000  tons  displacement. 


"LENTZ"  LIQUID  GEAR  FOR 
HEAVY  OIL  LOCOMOTIVES. 

A  ])i',s(  i;i  i"i  lo.N  of  the  "  Leulz  "  gear, 
whicdi  is  u  translation  of  an  article  which 
appeared  in  the  journal  of  the  As.sociation 
of  German  Engineers,  appeared  rec-enll> 
in  a  Gernum  expoit  journal. 

For  the  employment  of  heavy  oil  loco- 
motives to  drive  r^ailway  vehicles  it  is 
essential  to  have  an  intermediate  gear 
which  will  prove  ecjual  to  the  .stresses  of 
the  traffic.  In  the  opinion  of  the  writer, 
the  best  solution  of  the  problem  will  be 
fotiud  in  a  licjuid  gear  wliicdi  lies  between 
driving  shaft  and  combustion  engine,  and 
a  loose  shaft  befo're  the  driving  axles, 
whicdi  will  permit  leversal  of  the  travel- 
ling direction  and  biaking,  and  Avhicli  is 
so  constructed  that  the  driving  axle  Avill 
cross  the  diiven  axle  at  right  angles.  The 
latter  condition  is  an  essential  factor  foi- 
suitable  arrangement  of  the  combustion 
engine     inside     the     locomotive.  The 

Leiitz  "  gear  would  seem  to  be  a  gear 
whicdi  will  nu'et  the  above  conditions.  A 
suitable  design  foi-  lc)conu)tives  luts  two 
encdosed  members,  (he  ptimp  and  the  free 
wheel,  the  axes  of  whicii  ci'oss  at  right 
angles.  Tiie  pump  is  nurlti-ste])ped  and  is 
driven  by  the  c  c)ml)ustion  engine  with  an 
approximately  constant  number  of  revolu- 
tions, jioth  ])ump  and  free  wheel  can 
have  simple  oi-  niuUiple  admis.sion.  When 
running,  it  will  circulat e  l  lie  lic|uid,  whicdi 
consists  of  a  lubricant  tar  or  mineral  oil. 
llu'ough  the  gear,  whereby  the  free  M  lieel 
is  j)ut  in  motion.  The  strength  of  the 
flow  of  the  liquid  will  depend  on  how  the 
steps  of  the  pump  are  connected.  Tran.s- 
mission,  ti'avelling  direction,  light  run- 
ning aiul  brake  action  are  regulated  by 
means  of  snmll  valve  slides.  The  speed 
of  the  moving  masses  of  the  driving' 
eng-ine  are  not  affected  by  these  processes, 
only  the  speed  of  the  oil  and  the  free  wheel 
in  the  geai'  experiencing  a  corresponding 
modification.  With  the  object  of  ayoicl- 
ing  jars,  a  safety  valve,  the  damper, 
through  which  the  licjuid  pressure  is 
limited,  is  introduced,  permitting  a  divi- 
sion ot  the  flow  of  the  licjuid.  Advantage 
is  taken  of  this  when  starting  or  Avhen 
changing  speed  during  the  trip. 

With  the  object  of  testing  the  gear  for 
a  mean  output,  the  Prussian  State  Hall- 
ways have  decided  to  adopt  the  same  on  an 
existing  benzole-electric  motor  car  of  200 
h.]).  capacity,  whereby  an  'induction 
motor  for  alternating  cirrrent  of  16f  cycles 
per  second  was  selected  as  driving  inotor, 
a  type  which  is  similar  in  mechanical 
working  properties  to  the  combustion 
engine.  The  car  will  be  put  into  public- 
service  at  the  beg-inning-  of  next  year,  in 
order  to  give  it  a  thorough  trial.  In  the 
meantime,  the  firm  A.  Gmeinder  &  Co., 
^[osbach,  has  completed  a  Lentz  gear  for 
small  locomotives  which  has  been  clesig^ied 
with  due  regai'd  to  the  sanre  principles. 
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THE  USE  OF  EXPLOSIVES  IN 
STEELWORKS. 

[('oiihinicd  fioiii  jiOf/c  (i.) 

il  w  as  touiiil  I  hat  I  he  salamaiulci  w  as  tree 
all  iniiiid  its  circuinfeitMice.  A  ct'iHciii 
bed  was  piejiared  for  its  retepliou — tiic 
suppoi  liny  ])i  ()])s  fiird,  and  the  mass 
dropped;  all  tinibei  was  tlien  remoA'ed  and 
llie  salamander  ((Uicicted  in  position, 
formiiifi'  a  foundalion  For  the  m>\v  hearlli- 
lining. 

Another  case  in  whii  h  explosives  were 
used  Avas  in  removing  a  |ia)apei  in  order 
to  extend  the  ea,st  liou-e,  and  toi'  this  pnr- 
pose  it  was  iieeessarv  1o  remove  al)ou( 
;5Uft.  in  leii<>'lii  of  concrete.  ^Mt.  !ii<ili  and 
thick. 

Instead  of  usin<i'  hammers  and  jiads,  il 
was  decided  lo  blow  the  ])arai)e1  off, 
taking  care,  of  conrse.  that  the  wall  was 
not  injured  by  the  charges.  This  work 
■vvas  carried  out  in  the  fcdlowing  manner  : 
The  grade  line  was  marked  on  tlu^  ])arapet 
and  holes  drilled  about  ."iin.  ajiari  ;  Ihc 
first  hole  pierced  the  para])et  comi)letel>  . 
the  next  was  about  IGin.  deep,  and  the 
diilling  ])eifornied  in  thai  manner  lill  Ihe 
whoU'  lenglh  (if  •"1(1  \\.  was  covered,  liighl 
charges  ol  haU-idugs  of  gelignite  wer(< 
])la(ed  in  solid  holes  about  ~Li\.  apart  and 
fired.  The  line  of  holes  was  the  line  of 
fracture,  and  no  damage  was  done  to  the 
wall  beneath. 

On  another  occasion  the  meUillui gical 
stuff  desiied  to  examine  the  interior  of 
three  forging  ingots,  which  were  the  first 
ingots  cast  in  the  steed  foundry  using  a 
cast-iron  mould.  Il  was  desired  to  s|)lil 
the  ingots  longituilinally,  and  it  was 
thought  that  explosives  might  be  used  to 
bring  about  this  result. 

The  first  ingot  wasdiiUed  with  11  L{-in. 
holes  ()laced  V2  'm\.  apart  and  18  in.  deep. 
A  trial  showed  that  charges  fired  for  thi- 
jiurjjose  ot  cinnnbering  had  very  little 
effect,  the  chaml)ered  holes  only  taking 
from  one  to  two  ])lugs  more  than  tlie 
rintieated  holes  ir  older  to  give  (he  same 
dej)th  ot  charge.  'I'en  lH)le.s  were  charged, 
tile  I'euiaining  ln)l(^  being  rejected  on 
,ic<uunt  ()\  it  having  ended  in  slag.  The 
icii  h(dcs  took  ()•")  ping-s;  ihc  electric 
detonators  were  insciled,  and  cacli  imlc 
tanij)ed  to  tlie  ( oUai  ^vith  clay:  Ihc 
detouatois  weie  connected  to  the  tiring- 
wires  in  j)arallel. 

The  whole  ingot  was  then  covered  with 
sand  bags  in  oid(M  to  prevent  dangei  tinm 
Hying  fragments.  The  fi ring-w  ii e^  were 
connected  to- a  twd-jioh'  -witch  '(iniiectcil 
with  ific  power  circuit;  liy  closing  th(> 
switch  the  li(des  were  all:  fired  simul- 
lane(jusl\ .  The  i(.'sull  was  a  thin  crack 
Ihe  whole  length  id  Ihe  mgiit.  hut 
appaiei)tl\  only  almiil  (>  in.  deep,  a--  a  close 
examinati(Mi  (d  the  hult-enil  ilid  not  rexcal 
a  giealei  deplh. 

The  holes  were  again  charged,  using  So 
|)lugs,  and  tired  as  before.  This  time  the 
mgol  was  split  completel\'  in  halves;  the 
two  pieces  were  thrown  about  O'tft.  Ikhh 
the  (iiiginal  site  as  a  re-nll  nl  the 
explosion . 

The  second  ingol  was  drilled  in  a 
similar  manner,  exccpling  thai  aluinl  six 
holes  were  drilled  Ironi  the  o|)posit(>  side 


and  aiiangcil  lo  pass  l)el^\■een  the  Indes 
on  the  other  side.  The  same  ))rocedure 
was  followed  as  in  the  first  case,  iSo  iilugs 
being  Used;  a  crack  similar  io  the  one  in 
the  first  ing(d  wa>  tin*  result.  Thirteen 
holes  wci'c^  then  rci  hargcd.  using  (>.")  plugs, 
and  refired.  'Ihe  ingot  Was  coniiiletely 
split,  and  the  to|)  halt  thrown  tor  a 
dislaiice  of  about  (I  ft . 

In  the  third  ingot  the  holes  wcie  |)laceil 
Kin.  apail-  'JT  holes  in  all,  di  illed  from 
both  sides,  and  charged  with  iL'l)  jilugs ; 
they  w  (>r(^  then  fired  as  betore.  The  first 
ex])l(;sion  com])let(dy  split  the  ingot,  and 
also  biolvM  the  two  halves  circuiii tereii- 
tiallx  ;  one  piece  was  thrown  (Itl.  away 
and  ihe  other  about  IS  ft.  awa\'. 

A  featuie  of  the  s])litting  of  the  thiid 
ingol  was  ihe  facllhal.ava  result  of  the 
(>x))losion,  a  cast  the  length  and  shajie  of 
the  ingot  was  made  in  the  ground,  about 
4ft.  dee])  at  om>  end  and  tajiering  to  li  in. 
at  the  other  end.  'i  he  deiircssiou  made  by 
the  s])litting  of  the  fir^t  two  ingots  was 
hardly  noticeable. 

Mxjilosives  were  also  used  successfully 
at  Newcastle  for  loosening'  the  acereti(nis 
toimed  on  the  bottoms  ot  the  oiien-hearth 
steel  luinaces  after  a  campaign. 

In  any  criticism  ol  the  foregoing,  it 
should  be  borne  in  mind  -that  the  explo- 
sives were  used  under  conditions  very 
dissimilar  lo  those  obtaining  in  either 
mining  or  ([uarrvin|>  operations. 


A  STEAM  PIPE  PROBLEM. 

(( '(III  I  III  III  (I  f  I  (■  III  /i"!/i'  7.) 

being  put  (III  the  bend.  As  the  steam 
jiressure  will  fluctuate  to  simie  extent  it 
f(dlows  that  the  pipe  movement  will  be 
taken  U])  by  the  bend  very  easily,  and 
between  the  normal  jiosition  when  il  is 
neither  opened  or  pressed  inwards  and 
the  ])osition  at  lilow  ing  eft  ])ressuie,  whicdi 
is  taken  uji  with  only  halt  the  movement 
due  to  the  tull  pijie  exjjansioii. 

Sindi  an  arrangement  gives  the  bend  a 
long  life.  It  is  of  interest  to  note  that, 
with  the  ]n-eseiit  aiiangemeni  of  a  o-iii. 
main,  the  speed  of  the  sleam  between  the 
portions  X  and  ^  when  the  full  output 
is  being  maintained  is  about  fl.  ];ei 

second;  a  ]ierfe<dly  good  and  sulticieni 
reason  for  the  hea\\\'  drop  lound  at  (', 
especially  as  this  installation  sujijilies 
veiy  wel  steam. 


CO-OPERATION  OF  ENGINEER 
AND  CHEMIST. 

{(  '  II II !  I II  iiril  f  II, III  jiilin 

Iioiiis  With  law  maleiial  \aliied  al  i'-illi. 
II  the  otln  1  ex  peiidil  lire  entailed  in  work- 
ing a  retort  hon-e  is  adde(l,  -iieli  as 
labour,  Ujikeep.  and  ixiwer.  a  luilher  tIliS 
must  be  added  lo  this  liguie,  making  a 
1 1  da L;i'7,14  a  da  \  .  .\  taii  lx  eoniplcie  system 
ol  con'tiol  li\  means  ol  chemists  and 
tcstt'l'S"  can  be  ]iiovided  at  an  additional 
cost  of  to  Ss.  per  L'4  hours.  Does  it  md 
appeal  obvicus  that  this  ex|iendil  nre  — 
I'.)  pel  I  (Mil  ot  tile  w  hole  aiiioiiiil  iiiNiilved 
IS  likely  lo  he  recouped  nian\  lime> 
oxer  as  a  lesull  ot  llic  mole  inlelligt'iil 
w  orking  ol  Ihe  [ilani  'i 


BRITISH  INDUSTRIES  FAIR. 

((  '  nil  1 1 II II I  (I    limil    fiiliji  .'.,'.) 

'rillcv  (Till')  Laiiip  ;iiul  .\(.'ct'ss(jiies  L'd..  l.iinildii 
X.W.4. 

'l'liii|iany  &  't'vl(_)r.  Lix'tipniil. 

'I'niiiiiiy.  Josepli.  &  Sons  Ijid..  Liiriiiiii;;lKiiii. 

'IVcsiddcr.  Cliavlcs.  Ltd..  I!irininji;liiiiii, 

Tuliular    ('tlie)    Itollnw-warc    Co.,    iSiiriU'V  ]|i|, 

near  IJii'min^haiii. 
Tucker.  .1.   H..  &  Cii.  Ltd..  liiriiiiiiuliaiii. 
Tuiloii.    I'lalts.    (;..    &    Cn.    Ltd.'.    Slicllield  an. 

]>oiidiin. 

Tucker  \    Kiiuwle.s.  I!irniiii'j;liaiii. 

l'iii(|ue  (The)  &  t'nily  Cvcle  Co.  Ltd..  linniuii: 
liain. 

Ignited  Wire  Works  l.,td..  liiniiiiiLiliaiii. 
\'acimins  .Ijildi,-  J}ii  iMinuhaiir."- 

\'al\idess  Two-stroke  EngiHe^  Co.  Ltd.,  I5iriniiij: 
hani;  Moss  Cear  Co.:  Welil).  II.  'I'..  &  Co 
(Combinetl  e.xlnliit.) 

\'ain;liaii  T>|■o^^.,  Willenliall. 

^■il  lo  ■l:l  I  li  iip  Forgings  Co.  Ltd.,  W'iilcniiaii 

A  i\iaii       .Suns  Ltd,.  London. 

A'lvian,  II.   H..  &  Co,  Ltd-,,  Birininuliani. 

W^alker  Fender  Co,  Ltd,  ('I'lie).  Bii'mingliaiii. 

Walker.  J,  Ernest  &  Co,.  Birmiiigliiun, 

Walker,  Josejili   ( I^>iriiU!igliain).  Ltd.,  IJiniiin-^liaii 

Walls  Ltd..  iiiriiiiiinliam. 

AValsall  Locks       c:art  Gear  Lid,,  Walsall. 

Welib,  W,  F,      AL.  London,  E.CL 

Wehlev  &  Scott,  Jjtd..  Binningliain, 

Weldless  Chains  T^td,.  Coat l.r'id.iie,  .X.ll..  (Jlasg,,  . 

and  London.  E.C. 
Welsliach   Liglit   Co.    Ltd.    (The).    London.  W.C.I 
West.  W..  &  Sons  Ltd.,  I!irniini.-liani, 
White,  Edward.  Kedditcli, 

Wliitehouse.  G,  IL.  &  Co.. Ltd,.  (!t.  Bridge,  Staff-. 
Will  I  elioiise,   Wm,    &   Co,  "-Ltd,,   Birmingham  and 

Loi,,hai,  W,l 
White's  Injectors  Ltd..  Manchestel'. 
Wlnttuighani  &  Porter  Ltd..  Hull. 
Whittle  (Birmingham)  Ltd...  Birmingliani. 
Wiggin.   Henry.  &  Co.  Ltd..  Biriniiigliam, 
Wiikes.  Juliii,  Suns  &  iNIapplebeclc,  Biriiiingliaiii. 
WilkiiLsoii.  John,  &  Sons  (Saltley)  Ltd..  Birniiii, 

ham,  <  i-  - 

Wilhts,  Charles,  .Tiinr,   Ltd,,  Cradley  Heath. 
Williams  Bros.  iS;  Piggott  Jjimited,  Birn>ingliaiH. 
Williams.  Frederick,  Birmingham. 
Williamson.  G.  H,.  &  Sons  Limited.  Worcesti'r, 
AVillis,  (ieorge  S,.  London.  E.C, 4. 
Wilson,  T,  H.,  Ltd,.  Leeds, 
Winfields  Rolling  Mills  L-td,.  Birmingham, 
Wingrove.  (!eoi\ge.  &  Son.  Birmingham, 
Winn,  ('hnrles,  &  Co,  Ltd..  Birmingham, 
\\'oolleii  cSt  Co.  Ltd..  Shefftoid, 
\\'iiglil.  .Tohn  &  Edwin,  Ltd.,  Bii-miiighaiii. 

Voikshiie  ,\malgaiiiated  Products  I^td,.  Doiicaslci. 
■N'oikshire  Cojiper  Works  Ltd..  Leeds, 


South  Ai-ric.^n  ILmlko.m)  Economies, — The  rail 
roads,  almost  entirely  Goveriiiiieiit  owned,  show  ii| 
ic.ss     of     ,£51)0.000,'    making     the  accumulatef! 
i-ailwa\     delicil     over    £2.500,000.      The  eaniiiigfl 
for     the     hscal     year     ending     .March     .'M,  l!l;;l 
wei-e  over  £2;3,()0(),000,  an     increase  of  f;i.500,tHK 
over       the       preceding       year,       hiil  inei'caMH-j 
operating    costs   and    interest    chargtvs    liave  moni 
I  hail     exhausted     this     additional     yield.  Since 
Ihe  close  of  the  last   liscal  ,\ear  this  deficit  has'h(ri| 
furl  her    increased    li>     tl, 000,00(1.         The  iiu-rease(j 
earnings  arose  out   of  .'i. 300, 000  additional  tons  o 
freight  'rrn(t  l-:<)as,000  Iiiore  pnssengers.    The  grcaU'ii 
pi'opm't  innate  ■rise  in  costs  is  due  to  Inghei  wages 
slioi-li-r  houi-!^j,  and  reduction   to  olfsel    lower  eo-t; 
fi  nin  fi>|-eigir,p(n'ts  to  Dui  haii.     In  \  lew  of  I  he  policXj 
ol   i(  Ireiicliineiit.  it   is  inleresling  to  note  thai  llid 
long-delayed  eleclrilicatiou  of  liie'  170  miles  fioii 
I'letermaritzhiirg  to  (Jleiieoe  Junction  is  al  last  0 
he  installed.       'the  Capetown  siiluirban  eleitrifiea- 
I  loll  will  be  furl  her  )ioslponed.     In  live  years  "uW 
140  iiiiles  of  new  railway  have  been  ciuislniclcd. 
ilial   as  sooji  as  conditions  are  stabilised  and  '  li' 
agricultural  expansion  is  actiial!\  under  way.  rat'  i 
heavy  iiinv  cojislructioii  ajid  exiieiidil ui e  for  in-  i 
tenaiiee  and  new  ec[uiirmeiil   would  seem  to  hi 
Older.    The   buying   acrounl    .d    the   chief  buyae. 
ser\-icis     in     the     last      liiiaiicial     year  totally 
.€i;{,(iili;.477.      Of  ihiv  amount  only  llti, 1 41 .277  lel'ic 
seiiled   orders    placed    by    Ihe   High    Commi.ssioii'  l 'i 
Ihe  11  iii;iiiidei-  were  secured  by  iiii|io|-lei-s  .-ind  iiiaMii 
factureis"  agents  on  the  spot. 
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I  LLOYS. 

I  171,990. — Aluminium   Co.    of    Ajierica,  Oliver 
;uildiiig,  Pittsburg,  U.S.A. — (Assignees  of  J.  D. 
I  ;dwards,  F.  C.  Frary  iuid  H.  van  A.  Cliurc-liill. 
>t'  Aluminium  Co.,  New  Kensington.  Pennsylvania. 
:^S. A.)— November    15.    J921.— Sodium    or'  potri.s 
ium   is  added  to   ahuniniuni    alloys,  particularly 
hose  containing  substantial  proportidiis  of  silicon. 
in  jiilloy  of  aluminium  witli  5  to  15  per  cent  of 
ilicoii  may  be  made  and  about  O'l  per  cent  of 
odium  or  potassium,  or  about  0"05  per  cent  of  each, 
'  dded  thereto.    The  iron  content  should  preferably 
»!ot  exceed  0'06  per  cent,  but  may  reach  I "5  per 
!  ent.    The  alkali  metal  may  be  added  as  an  alloy 
',,'ith  another  metal,  such  as  for  example  98  per 
"ent  of  zinc  with  2  per  cent  of  sodium,  in  whicli 
I  ase  less  alkali  metal  is  required.    Copper  or  zinc 
:,ir  both  may  also  be  added  to  the  alloys.    The  use 
i  f  cadmium  and  bismuth  to  produce  the  same  effect 
I  s  the  alkali  metal  is  also  referred  to.    The  alloys 

■  hould  preferably  be  cast  quickly  after  the  pouring 
enipernture  has  been  reached. 

il 

laECTRICALLY  PROPELLED  VEHICLES. 

■  172,088.— G.  A.  Bishop,  337,  Roundhay  Road, 
"^eeds,  and  R.   A.   Chadwick,  97,   East  Parade, 

iarrogate,  I)oth  in  Yorkshire. — August  25,  1920. — 
.^/{elates  to  an  electric  motor  wheel  having  field  coils 
[  tnd  brushes  mounted  on  a  fixed  axle  and  armature 
i  ;oils  and  commutator  mounted  in  the  interior  of 
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I  casing  which  carries  the  spokes  or  tyres  on  its 
•JUtside.  The  wheel  casing  ;/  is  mounted  on  the 
fi.xed  axle  a  by  detachable  end  plates  //,  /  and  ball 
bearings,  the  armature  coils  p  and  commutator  i/  .-■ 
(being  secui'ed  to  the  interior  of  the  wheel.  The 
i, field  coils  o  are  secured  to  a  ring  bracket  /!  keyed 
to  the  axle  «.  which  is  made  hollow  to  carrv  the 


upply  cables.  The  brushes,  which  engage  the  m- 
erior  of  the  commutator  segments  .y.  are  carried  by 
he  arms  »•  of  a  brush-holder  .r  kevcd  to  the  axle 
•.  Tlie  carbon  brushes  t  are  mounted  iu  holders  ii 
^•ivoted  on  studs  r  carried  by  bridge  pieces  2  which 
'fe  insulated  from  the  arms  ir  hy  mica  sleeves  and 
.'ashers.  Ilie  Inushes  being  p\cssed   outwards  li\ 


springs  4.  The  parts  from  the  inner  plate  to  the 
outer  securing  nut  k  are  assembled  on  portions  of 
the  axle  whose  dipmeters  diminish  outwards. 

PIPE  JOINTS. 

172,146.— F.  A.  Ablleven.  59,  Van  Spykstraat. 
The  Hague,  Holland.- September  11,  1920.— The 
ling  c^^  shrunk  over  the  pipe  ends  w,  f)  which  are 
to  l)e  jointed  is  provided  with  an  annula;'  shouldci' 


/  to  ensure  the  correct  location  of  the  shrunk  ring 
with  regard  to  the  pipe  ends.  Such  joints  may  also 
l)e  employed  in  connection  witli  elbow  pieces  con- 
necting two  pipe  lines  not  in  alignment. 

ELECTRIC  SUPPLY  SYSTEMS. 

172,131. — Methopolitan-Vickers  Electrical  Co. 
Ltd.,  4,  Central  Buildings,  Westminster. — (West- 
ingliouse  Electric  &  Manufacturing  Co.,  Easl 
Pittsburg,  U.S.A.).— September  3,  1920.— A  sub 
station  comprises  a  rotary  conveiter.  a,  starting- 
motor  for  the  converter,  a  switching  system  for 
starting  the  motor  when  a  heavy  load  is  applied 
to  the  direct-current  circuit,  .a  switching  system 
for  connecting  up  the  rotary  converter  through 
limiting  resistances  and  disconnecting  the  motor 
when  the  current  applied  to  the  motor  reaches  a 
predetermined  value  and  a  polarised  switch  for 
short-circuiting  the  limiting  [  resistances  when  the 
polarity   of   the  direct-current   side   is  correct  or 
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for  reversing  the  lieid   winding  of  the  converter 

10  cause  this  to  slip  a  pole  if  the  pol.irity  is  not 
correct.  Upon  a  fall  of  voltage  on  the  direct- 
current  mains  2  a  relax'  13  completes  the  circuil 
of  the  operating  winding  1?;  of  an  interrupter  4. 
and  the  operatuig- winding  19  of  a  switch  b  con- 
necting the  starting-motor  9  tu  the  secondary 
winding  7  of  a  transformer  U.  When  the  current 
suijplied  to  the  mot  jr  9  reaches  a  predetermined 
xalue  a  switch  21  closes  the  circuit  of  the  operating- 
winding  23  of  an  interrupter  10.  The  closure  ot 
the  interrupter  10  connects  the  comerter  3  lo  tli" 
Iransfornier  H  through  current  limiting  resistances 

11  and  a  switch  20.  ojterated   by  the  winding  23. 


o|)ens.to  circuit  of  the  winding  19  to  disconnect  the 
motor  9.  The  switch  20  is  provided  with  hold-on 
coiitacts  '20i(.  A  polarised  relay  2fi  completes. 
Ilirough  conf.-K's  .'Vi.  .34.  the  circuits  of  the  operat- 
ing-wiiidnigs  of  irl;i\s  ;«  .md  .■)5,  when  the  polarity 
Uie  con\erliT  is  roncct.  to  complete  the  circuit 
of  (he  operating-coil  30  of  switches  37.  which  are 
ai-ranged  to  short-circuit  the  limiting  resistances  11. 
When  the  polarity  of  the  converter  is  not  correct, 
contacts  39,  40  are  engaged  by  contact  31  to  reverse 
I  lie  field  of  the  converter, 

CENTRIFUGAL  PUMPS. 

172.174.-  ]'..  E.  I).  KiLBUKN,  31.  High  llolborn. 
Nondon.— (Sul/.er  Geb..  Akt.-Ges.,  Winterthur. 
Switzerland). — October  1,  1920. — The  stages  of  a 
multi-stage  centrifugal  pump  can  be  connected  in 
series  ov  parallel  by  a  valve  /  disposed  within  the 
pump  casing  a  but  clear  of  the  moving  parts.  Tlie 
co7istruction  enables  the  valve  to  be  removed  with- 
out dismantling  the  pump.  The  valve  is  retained 
in  its  housing  by  a  cap  y  and  is  rotated  by  means 


of  a  hand-operated  worm  iti .  In  Fig.  1  the  valve 
is  shown  in  position  to  connect  the  stages  iu  paralhd, 
the  pressure  clianiliers  /'.  /-  lieing  connected  by  the 
valve    ])assage  and     the    suction  chambers 

'-'  being  coiniected  by  the  annular  chambers 
(",  /-'  and  the  valve  passages  /.-.  To  connect  the 
stages  in  series  the  valve  is  operated  lo  break  these 
connections,  and  the  valve  passage  L'  then  connects 
the  pressure  chamber  /'  of  the  first  stage  to  the 
suction  chamber  c-  of  the  second  stage, 

VARIABLE-STROKE    PUMPS    OR  MOTORS. 

172,070.  —  \  AltlABLE  .""IPEED  (itAK    1/ni..   and   M.  K. 

Incoldbv,  liroadway  CotuI .  Broadway,  Westmin 
ster. — August  7,  1920. — In  hydraulic  pumps  or 
motors  having  an  adjustable  stroke-varying  mem- 
ber, such  a^!  a  tilting-box  or  an  eccentric  ring,  a 
balancing  cylinder   is  provirlcd   to   ease   the  •;  resis- 
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taiice  offered  to  the  adjustment  of  the  $aid  member. 
Fig.  I  shows  the  balancing  cylinder  B',  the  piston 
of  which  is  attached  directly  to  the  tilting-box  A. 
The  ends  of  the  cylinder  B^  are  connected  to  the 
sources  of  pressui'e  and  suction  (or  exhaust).  A 
dash-pot  sucli  as  is  described  in  Specification 
172.2(l(i  may  be  |)rovided. 
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ARTICLES  FOR  SALE. 

n50;000  worth  of  GOVERNMENT  SURPLUS 
i  TOOLS,  etc,  including  250  tons  of  Bright  Mild 
Steel  Nuts  and  Bolts,  Jin.  t"  ^  in.  dia  ,  1  in.  to  6  in. 
long,  at  half  to  day's  makers'  prices.  Write  for  list  to  day 
W.  J.  Wood,  Tithebarn  Street,  Preston,  Lancashire. 

l/IACHINE  TOOL  DESIGNS,  WORKING  DRAW- 
lU  INGS,  TRACINGS,  to  client's  specifications  or 
rough  sketches.  Low  rates.  Free  Estimates. — Edward 
WoBTHiNGTON,  141,  Deane  RoaH,  Bolton. 

ON  SALE.— VERTICAL  STEAM  ENGINE  by  Butter- 
worth,  Albert  Street,  Manchester,  5  in.  cylinder 
bore,  10  in.  stroke ;  in  excellent  working  order. — 
John  Hetwood  Limited,  121,  Deansgate,  Manchester. 

ON  SALE.— LINE  SHAFTING,  Sin.  diameter, 
with  Couplings  ;  one  pair  Mit)'e  wheels  and  Vjiacket 
fitted  to  column,  eight  brackets  and  bearings  to  fit 
columns.  May  be  had  cheap. — JoHN  Heywood  Limited, 
121,  Deansgate,  Manchester. 

SHAFTINU'.'— With  bearings,  etc.— one  wall  bracket 
and  bevel  wheel;  also  2  in.  COUNTERSHAFTS, 
about  eight  feet  long,  with  hangars,  cone  and  plain 
pulleys,  etc  — John  Hevwood  Limited.  121,  Deansgate, 
Manchester. 
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r'HUCKS,  Hack  Sawing  Machines,  Vices,  Pillar  and 
I  Bench  Drills,  Small  Tools  Files,  Hack  Saw  Blades, 
Drills,  Milling  Cutters,  etc.  ;  alsoSe  cond-hand  Lathe.s, 
Drilling  Machines,  Chucks,  Headstocks,  Faceplates. 
Pulleys,  Shafting,  Change  Wheels,  etc.  —  W.  Bhh.nley 
&  Co'.  Ltd.,  Russell  Street,  Sheffield. 

PATENT  AGENTS. 

INVENTORS  ADVISED  FREE.  Write  for  Free  Hand- 
1  book. —  B.  T.  King,  Director  King's  Patent  Agency 
Ltd.,  Reg.  Patent  Agent,  l46a,  Queen  Victoiia  Street 
Loudon,  E.G.    35  years'  reference. 

SITUATIONS  WANTED. 

TITELL-KNOWN  &  EXPERIKNrED  ELECTRICAL 
VV  and  MECHAXrCAF.  V:X( :  1  N  1-:KI!.  with  practical 
and  theoretical  traiiiiiiL'  in  tlic  nii.niil':i'  l  me  nf  Steam 
Turbines.  Turbc-Altti  i  i  s.  Gem  i  atoi  s  and  Motors 
with  sound  connection, particularly  in  V'  a  ksliire, DESIRES 
CHIEF  POSITION  AS  POWER  t;XPKRT  with  firm 
of  rejiu'e  manufacturing  Steam  Turliine-s  and  complete 
equipment,  as  applied  tnihe  Coal,  Irun  and  Textile  Indus- 
ti'ies.  Good  sulislaiitial  business  jiractically  assured. 
Full  particul.ii w  ill  l.u  given  in  contidence. — Write  Box 
100,  E>ujii\ctriii<j    Worhl.   121,  Deansgate,'  Manchester. 


Telephone ; 
I  istiponds  1 16. 


Telegrams: 
Sweet,  fishponds 
Bristol." 


STEEL  ROOF  PRINCIPALS, 

20  to  50  feet  span. 

Frompl  Deliveries  J l  Oin  Stock  Mnteriah. 
De^iigns  and  Prices  on  application  to 

t.  W.  SWtEf  &  CO.  LTP., 
FISHPONDS,  BRISIOL. 


Also  makers  of  Wire  Rope 
Suspension  Bridgos,  ^  teel 
Buildi igs,  "taircases. 
;;    ::     Doors,  &c.    :.  : 


ENGINEERS'  PATTERNS. 

GEAR  CUTTING. 
PORTABLE  BORING  GEAR 

fof  Cylinders,  Pumps,  Steam  Wagons. 

The    LANCASHIRE    TOOL  CO., 
78,  St.  John's  Road,  BOOTLE,  Liverpool. 

77i  BOOTLE.  i-iiTir. 


FILES    CIRCULAR  SAWS  FOR  MK  1  AL. 

Grindstones— File  Handles  &  Hammer  Shafts. 
Belt  Fasteners  &  Belt  Paste—Hacksaw  Blades. 

GENERAL  GRINDING.  FILE  RECUTTING, 
VICE  &  SAW  REPAIRS  A  SPECIALITY. 

APPLETON  &  DELVES  LTD., 

MANCHESTER. 


rOSTER,  LINCOLN, 

for 

STEAM  WAGONS. 


yoar  High  Speed  Steel. 
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ADVERTISEMENT  RATES  PER  INSERTION. 


One  '  13 

26 

52 

Inser-  j  Inser- 

InjSer- 

Inser- 

tion, tions. 

tions. 

tions. 

£    s   d.|;^  s.  d. 

£    :S.  d. 

s.  d.  s 

Full  Page  ... 

10  0  09  0  C 

8   0  0 

7  0  0  = 

Half  Page  ... 

5  10  06   0  0 

4  10  0 

4   5  0  2 

Quarter  Page 

3  0   02  15  0,2  10  0 

2   5  0  - 

Eighth  Page 

1  15  01  10   0  1   7  6 

1   5  0| 

Apply  "Engineering  World/' 

20  22,  St.  Bride  Street,  LONDON,  E.C.4. 


Better  and  more  economici,!  Tools. 
Wi-ite  for  List  N''Ze 


I 


aaJomes&^hipivianLt-  Leicester^ 


The  Most  Perfect 

Graphited  Lubricant 

MADE. 

A  trial  always  proves 
Its  excellence. 


E.  G.  ACHESON,  Ltd. 

(Dept.  i\I.C.) 
Head  I  I  Ilk,  : 

40,  WOOD  ST.,  LONDON,  S.W.I. 
Work.:  PLYMOUTH. 


W.    H.  HARLING'S 

QUICK-SET  Drawing  Pen 


(I>r()v.  i'ateiili 


.\n  entirely  new  device  for  openinj  a 
jointed  pen  for  cleaning  without 
  disturbin;;  the  adjustment   


Every  Mechanical  Draugllt^mau 
should  use  it. 

Ill  nitrated  description  sent  ou  request. 


ESTB  1851. 


W.  H.  HARLING,  Mathematical  instrument  Manufacturer, 

117,    MOORGATE,    LONDON,  E.C.2. 


HAWKINS' 

Imperishable  Iron  Cement 

For  Iron  and  Steel  Founders,  and  for  Repairs  to  Plant 

W.  T.  HAWKINS  &  CO., 

Chapel    Road,  HUDDERSFIELD. 


G.  A.  HARVEY  &  Co.  (London)  Ld. 

PERFORATED  METALS 

and   WOVEN  WIRE. 
GREENWICH  METAL  WORKS, 

WOOLWICH  ROAD.  LONDON,  S.E.7. 


WELDED  STEEL  TANKS 

Circular  or  Rectangular. 
DEMOLITION  OF  STEEL  STRUCTURES,  ETC. 

Welding  Repairs  of  every  description 
expeditiously  executed  in  all  metals. 
Large  stocks  of  Shafting,  Hangers  and 
Pulleys.   ::  ::   Particulars  on  application. 

RILEY  &  MOORE, 

Engineers,  Millwrights,  and  Welding  Specialists, 

HEYWOOD,  LANCS. 
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The  Principle  Involved. 


Many  liaid  fights  liave  taken  place  in  ordej'  to  establish,  a  principle,  and,  although 
at  the  first  attempt  right  has  nol  prevailed,  persistent  eft'oit  l)as  eventually 
established  it.  At  the  moment  we  are  faced  with  a  lock-out  in  the  engineering 
industry.  We  deplore  and  deprecate  extreme  measures.  They  are  a  souice  of 
economic  loss,  suffering  and  industrial  unrest  which  we  can  readily  do  without  at 
any  time,  but  especially  now.  But  while  the  strike  and  lock-out  weapon  renuiin, 
we  suppose  they  w-ill  be  utilised  when,  as  now,  a  principle  is  involved. 

There  are  many  factors  which  can  be  used  as  arguments  against  any  stoppage 
of  work,  many  others  that  can  be  utilised  in  regard  to  either  side  in  the  present 
dispute.  There  are  also  many  factors  entering  into  the  dispute  itself.  The  main 
principle,  however,  as  we  see  it,  is:  Who  shall  be  boss  in  flie  works^  Shall  the 
managerial  end  determine  the  policy  07'  are  the  workers  themselves  to  dictate  what 
shall  be  done? 

At  no  other  time  has  there  been  greater  need  for  wholehearted  c()-operation,  but 
also  it  is  highly  essential  that  a  bold  policy  be  adopted  if  we  are  to  bring  l)ack  ouj' 
trade  to  normal,  and  incidentally  the  worker  to  benefit.  Individual  action  is 
absolutely  necessary,  and  interference  should  most  certainlj-  not  be  allowed  unless 
abuse  of  privileges  and  standard  regulations  occur. 

The  factor  giving  one  most  cause  for  alarm  is  the  overthrow  of  the  workers' 
executive,  who  had  prepared  proposals  that  were  agreeable  to  the  employers.  This 
is  rank  lunacy.  If  the  leaders'  opinions,  convictions  and  findings,  cannot  be  credited, 
then  chaos  will  residt  and  mob  law  become  a  present  fact.  The  analogy  is  similar, 
for  the  rank  and  file  are  here  interfering  with  managerial  control,  but  yi  the  latter 
case  they  themselves  have  elected  their  captains  and  should  abide  by  their  orders 
and  findings. 
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THE  PUBLIC  SERVANT  AND 
INVENTIONS. 

j\  HEPOin  has  just  been  issued  relating  to 
I  he  methods  of  dealing  Avith  inventions 
iuade  by   workers   aided  or  maintained 
iom    public     funds.      The  committee 
nyestigating    the    matter    have  very 
'vidently  gone  to  a  tremendous  amount  of 
trouble  in  order  to  provide  themselves 
|i*'ith  complete  and  accurate  information. 
I'.'he  matter,  of  course,  does  not  interest 
i  he  general  bodv  of  inventors  except  that 
I  long  certain  lines  one  has  the  entirely 
[insubsidised  invention    comiieting  with 
j  ne  receiving  fuiids — in  the  form  of  salary 
is  true — from  the  Government.    It  is 
Iherefore  only  fair  that  "all  rights  in 
inventions  made  by  (jovernnient  servants 
(hould  be  deemed  to  belong  to,  and  be 
held  in  trust  for,  the  Gorernment. 


All  this  may  appear  a  small  matter, 
but  it  must  be  recognised  that  at  the 
present  time,  unfortunately,  we  are 
employing  as  Government  servants  a 
gieat  many  people.  The  War  OfHce, 
Navy,  Air  Ministry  have  always  had  full 
discretion  as  to  leaving'  to  the  inventor^* 
the  commercial  rights  in  any  inventions 
made  by  their  officers.  But  other  depart- 
ments have  come  into  being  and 
have  been  very  largely  extended,  and 
although  it  is  very  probable  in  the  near 
future  there  Avill  be  a  considerable  reduc- 
tion in  the  personnel  of  the  various  depart- 
ments, this  will  not  be  to  the  extent  many 
anticipate.  It  will  certainly  be  a  grave 
mistake  if  there  is  any  interference  with 
valuable  research,  work. 

'^l^he  report  referred  to  therefore  is 
opportune,  and  the  committee  have  very 
clearly  defined  the  position  of  the  parti- 


cular inventors  referred  to.  I'here  is  one 
jiarticular  point  we  might  refer  to,  namely, 
exploitation.  It  is  quite  riglitly  pointed 
out  that  a  Government  department  does  not 
possess  the  necessary  commercial  know- 
ledge often  requisite  for  the  proper 
exploitation  of  a  patent.  An  exploitation 
committee  is  proposed,  the  main  object  of 
which  is  to  secure  the  useful  application 
of  the  patents  under  its  charge.  Other 
work  would  be  advising  in  regard  to  the 
countries  in  which  Letters  Patent  should 
be  applied  for.  With  regard  to  trials  it 
it  suggested  that  it  may  sometimes  be 
advisable  to  make  agreements  with  mills 
or  works  for  testing  and  perfecting  inven- 
tions made  with  the  aid  of  public  funds. 
Altogether  tlie  work  done  by  the  com- 
mittee is  highly  creditable  and  very 
useful. 
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DEVELOPMENTS  AT  NEWPORT 
AND  MORWELL  (AUSTRALIA). 

Dlstu.ssiAG  the  piogianmie  of  work  at 
Newport  and  llorwell  for  the  current 
year,  vSir  John  Monash,  the  chairman  of 
the  Victorian  Electricity  Commissioners, 
is  reported  by  Renter  to  have  said  that 
the  first  tuibo-generator  at  Newport 
would  be  in  commercial  operation  by 
May,  1923,  while  coalmining  at  Morwell 
would  begin  about  May  or  June. 

At  Newport  "B"  power  house  and 
railway  siding  site,  said  Sir  John  Monash, 
the  removal  of  the  large  mass  of  rock  and 
earth  overlying  the  site  had  been  prac- 
tically completed,  and  at  an  early  date  the 
concreting  of  the  foundations  of  the 
turbine  pits  would  begin.  This  work 
would  be  sufficiently  advanced  by  the  end 
of  this  month  to  enable  the  contractors, 
Messrs.  Johns  &  Waygood,  to  commence 
the  erection  of  the  turbine  house.  It  was 
expected  that  the  first  turbo-generator 
would  be  landed  in  June.  The  second 
turbo-generator  was  expected  two  or 
tluee  months  later.  In  the  meantime  tlie 
Commissioners  would  proceed  with  the 
erection  under  contract  of  the  switch 
house.  The  erection  of  the  boiler  house, 
including  a  large  chimney  stack,  and  the 
installation  of  the  boiler  would  proceed 
concurrently.  It  was  expected  tJiat  the 
first  turbo-generator  of  l(j,()UU  h.p.  would 
be  in  commeicial  operation  b}-  May,  1923. 

The  power  houses  at  Newport  and 
Morwell  would  be  electrically  linked 
together  by  large  irequency  changers, 
which  would  eliminate  the  unreliability 
of  electric  supply  from  which  the  com- 
munity had  suffered. 

The  new  terminal  stations,  situated 
about  one  mile  east  of  Newport  "  A  " 
site,  and  intended  for  the  reception  of 
transformers  and  other  frequency 
changers,  would  be  constructed  of  rein- 
forced concrete  by  day  labour.  These 
works  would  begin  this  month:  Tlie 
transmission  line  from  Morwell  to 
Newport  via  Thomastown,  a  distance  of 
102  miles,  would  be  put  in  hand 
immediately.  Clearing  had  begun,  and 
about  lialf  the  total  quantity  of 
aluminium-covered  steel  conductors  had 
been  landed  and  t^stributed  at  depots 
along,  the  Gippslaiid  railway  lines.  The 
first  of  the  transitu ^-ioii  line  towers  would 
be  shipped  from  J-higlaud  early  in  March. 

At  Morwell  the  site  of  the  power  house 
had  been  levelled  and  work  was  proceed- 
ing with  the  subterranean  inlet  and  outlet 
conduits  for  the  condensing  water,  and 
also  with  the  condenser  pump  wells. 
Success  had  attended  the  efforts  to  manu- 
facture bricks  from  clay  deposits,  and  in 
the  near  future  brickmaking  by  macliinery 
would  b(>gin  on  a  large  scale.  The 
assembling  of  the  first  of  two  Bugrus 
steam  shovels  would  be  completed  l)y  the 
end  of  January. 

It  was  expedcd  that  sutHcicnt  coal 
would  have  Ijeen  laid  bare  by  .May  or 
June  to  justify  the  initiation  ol  coiil- 
winning  o])erations  on  a  conimei-ciiil  scale. 
Mr.    H.      Herman,     (lie     engineer  foi- 


bii(juettes,  who  recently  returned  from 
Europe,  is  busy  with  the  design  of  the 
boiler  and  pumping  plant  for  the  initial 
briquette  factory. 


AN  AERIAL  SERVICE  FOR 
QUEENSLAND. 

M.\M  of  the  railways  of  (jueensland  lead 
to  "  dead  ends,"  which  are  but  im- 
perfectly linked  up,  if  at  all,  by  road 
traction.  But  that  will  soon  be  alteaed 
by  the  Queensland  and  Northem 
Teiritory  Aeiial  Sei-^nce  Ltd.  The  ulti- 
mate idea  is  to  establish  an  aerial  service 
from  eithei  Boruke  or  Mungindi,  in  New 
South  Wales,  to  Darwin,  in  the  Northern 
Teaiitoiy,  linking  up  with  the  heads  of  the 
liueeusland  railways  at  Chaileville, 
Blac'khall,  Longreach,  "Winton,  and 
Cloncuriy ;  but  the  immediate  object  is  to 
get  the  company  floated  so  as  to  tender 
for  an  aerial  mail  from  Chaileville  to 
Cloncurry,  whicli  is  tO'  be  subsidised  by 
the  Commonwealth  Government.  The 
subsidy  will  pay  foi  the  running  cost  of 
the  service,  provision  having  to  be  made  for 
carrying  lOU  lb.  of  mail  matter.  On  this 
Charleville-Cloncnrry  service,  represent- 
ing a-  distance  of  570  miles,  the  c^i  imated 
revenue  from  subsidy  and  passen;.;ci  lares 
is  £20,700  a  year,  while  the  exi)enditure, 
including  dex)reciation,  is  estimated  at 
£'12,173,  leaving  a  balance  of  profit  of 
£8,500. 


UNDERGROUND  RAILWAY 
AT  TOKYO. 

Ix  an  engineering  sense,  at  any  late, 
Japan  is  in  the  forefront  of  the  nations, 
and  according  to  a  Japanese  financial 
journal,  the  '1  okyo  riidciuroiind  I'ailway 
Company  was  proimitcd  and  received 
(joveriiment  sanction  in  1919.  witli  a 
capital  originally  fixed  at  40,000,001)  yen, 
but  afteiwards,  owing  to  the  financial 
depression  of  the  spring  of  1920,  was 
organised  on  a  basis  of  10,000,000  yen. 

In  Tokyo  an  acute  traffic  problem  exists 
which  apparently  cannot  be  solved  by 
development  of  the  motor  omnibus  system 
owing  to  the  condition  of  the  roads  and 
the  electi'ic  wnres  which  run  overhead 
lengthwise  and  crosswise.  The  under- 
ground railway  is  therefore  generally 
desired,  but  misgivings  were  felt  on  the 
grounds  of  inexperience  in  this  work,  and 
also  on  account  of  the  general  supposition 
that  the  subsoil  of  Tokyo  is  of  too  soft  a 
nature  to  make  the  project  a  paying  i)ro- 
position.  The  experimental  borings  of 
the  company,  liowever',  have  dis])rovc(l 
this  su])j)osition,  and  the  general  feeling  is 
tliat  the  scheme  will  he  successfully 
accomplislied. 

I'he  article  proceeds  to  give  estimates  of 
<o.s|.>  and  revenue  for  a  line  between 
Sliinagawa  and  Ivaminarinion,  Asakusa 
Ward  via  Uyeno  (9^  miles),  and  a  line 
between  iLurumazaka,  Shitaya  Ward  and 
Chashi,  Senju,  in  the  suburb  (1  ^  miles), 
and  arrives  at  the  conclusion,  based  on 
conservative  fignrcs.  thai  a  |)rofit  of  l-'?  ])tM 


cent  would  be  realised  on  a  paid-up 
capital  of  40,000,000  yen.  Of  this  sum 
1,000,000  yen  is  paid  up  at  present,  but 
it  is  anticipated,  according  to  a  Consiilai 
report,  that  when  the  prospects  of  the  rail- 
way become  known  it  will  be  possible  tn 
raise  the  required  capital  outside  Japan — 
where  capitalists  have  a  fair  knowledge  ol 
undergiound  railway  works — even  if  the 
task  presents  difficulty  in  tlie  domestic 
market. 


MINE  TELEPHONES. 


That  the  ordinary  innocent-appearing 
telephones  used  in  the  underground 
depths  of  coal  mines  are  capable  of  ignit- 
ing gas  and  thus  bringing  about 
disastrous  mine  explosions  is  tlie  novel 
finding  of  an  investigation  just  conducted 
by  the  United  States  Bureau  o\'  Mines 
at  its  experiment  station  at  Pittsburg, 
Pa.  The  danger  of  gas  ignition  and  ex- 
plosion does  not  exist  in  the  employment 
of  such  current  as  is  necessary  for  talk- 
ing over  telephones,  but  results  from  the 
ringing  of  the  magneto. 

Actual  tests  on  an  ordinary  mine  tele- 
phone were  made  in  a  large  testing  gal- 
lery of  approximately  400  cubic  feet 
capacity,  used  by  the  Bureau  of  Mines  for 
im-estigation  of  all  types  of  electrical 
equipment  in  gaseous  atmospheres.  The 
gallery  is  so  arranged  that  it  can  be  filled 
with  an  explosive  mixture  of  natural  ga^ 
and  air,  the  gas  being  taken  from  city 
mains.  The  inner  and  outer  doors  of  the 
telephones  were  left  open,  so  that  the  giis 
could  easily  enter  the  interior  of  the  in- 
strument. Another  telephone  was  placed 
at  a  point  some  distance  from  the  gallery 
and  connected  to  the  first  telephone 
through  a  metallic  circuit.  The  tele- 
lilioiie  inside  the  galleiy  was  fitted  with  an 
attachment  that  permitted  the  ringer  to 
be  operated  from  outside  the  g'allery.  By 
another  attachment  the  receiver  circuit 
could  be  opened  or  closed  in  like  manner. 
The  outside  telephone  could  be  operated 
in  the  usual  way. 

Tests  were  made  by  ringing  the  tele- 
phone inside  the  gallery  when  filled  with 
gas,  but  iiot  connected  to  the  external  cir- 
cuit: by  ringing  the  inside  telephone 
when  connected  1<>  the  external  circuit, 
and  by  ringing  the  outside  telephone 
\\  bile  the  receiver  circuit  of  the  inside 
telephone  was  being  opened  and  (dosed.  j 

.\s  the  results  of  several  series  of  trials 
made  undei-  vaiying  conditions,  numerott.- 
ignitions  and  ex])losions  of  the  g;!S  in  tht 
liallery  were  obtained. 

'{"lie  results  ot  tiie  investigation  indicate 
ilial  ilie  ordinar.x  1.\  pe  ot  mine  telephone 
while  designed  In  !ia\c  a  certain  measni-- 
of  dust  and  nH)i^l^lle  lightness,  is  not  ;ii 
explosion-proof  device,  and  is.  therefeie 
not  sa  t'e  in  gaseous  atino^])liere^. 
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[  The  iiece.ssity  for  preserving  the  life  of 
brickwork  and  other  refractories  was 
reuognised  years  ago,  and  Mas  oaily 
attempted  by  means  of  bb)wiug  air  under 
pressure  against  the  outside  of  the  brick- 
work. This  was  only  effective  to  a 
certain  extent,  and  was  followed  by  the 
provision  of  hollow  bronze,  steel  and  iron 


Fio.  1. — Detail  of  Knox  Patent  Water-aoolei  Furnace|Door, 

castings,  through  which  watei-  was  caused 
to  flow.  These  proved  unreliable  due  to 
warping  and  cracking.  The  tendency  to 
crack  has  been  lessened  by  thickening  up 
the  metal,  but  then  the  economy  of  brick- 
work has  not  been  fully  obtained,  as  the 
coolinQ-  effect  through  thick  metal  is  vei'y 
sliglit. 

Mr.  L.  L.  Knox,  of  Pittsburg,  began  the 
serious  study  of  water-cooled  devices 
about  the  j-ear  1900,  but  it  Avas  many 
vears  before  he  got  the  right  idea,  and 
led  up  to  what  are  now  known  everywhere 
by  his  name  as  Knox  water-cooled 
devices. 

These  consist  of  hollow  tanks  or  frames 
made  of  steel  plates  pressed  to  the 
necessary  sha})es  and  welded  together 
throughout. 

Previous  to  welding,  suitable  stays  arc 
inserted  with  or  without  distance  pie(  (>> 
or  ferrules.  In  their  simplest  form  these 
consist  of  short  pieces  of  round  st(>el  lod 
screwed  at  one  end  into  the  front  or  back 
plate  of  the  device.  The  ferrules  are  put 
on  to  the  stays  or  rods,  and  the  other 
shaped  plate  of  the  device  then  placiMl 
in  position  on  the  stays.  The  t^o  j)lates 
are  then  welded  together  and  bofli  ends 
of  all  the  stays  welded  over  flat. 

Care  is  naturally  taken  to  not  have 
welds  where  they  will  be  esi)ecially 
exposed  to  the  heat;  but  where  necessities 
need  otherwise,  fear  of  failure  need  not 
exist,  as  it  did  only  a  few  years  ago  Avhen 
the  art  had  not  reached  its  present 
efficiency. 

The  completed  frame  is  fiwally  tested 
'Wider  hydraulic  pressure  for  possible 
leaks. 


The  material  used  is  open-hearth  soft 
mild  steel  lioiler  plates  suitable  tor  oxy- 
acetylcne,  ui.  to  Hn.  thick,  and  with 
sulphur  and  ])hosphorus  as  low  as 
possible. 

Fig.  I  shows  a  door  such  as  is  used  on 
steel-melting  furnaces,  heating  furnaces 
of  all  kinds  and  glass  tanks. 

It  will  be  seen  that 
bricksi  are  fixed  in  the 
metal  frame,  and  that 
through  the  latter  a 
small  stream  of  water 
continuously  flc^ws. 
Not  only  do  these 
water-cooled  frames 
have  a  much  longer 
life  than  solid  cast- 
iron  doors,  but,  in 
addition,  the  water 
preserves  the  hi-ick- 
work  and  does  away 
with  the  frequent 
rebricking  of  doors. 

Fig.  2  shows  a 
door  frame,  up  the 
front  of  Avhich  the 
door  slides.  Internal 
])i})es  lead  the  water 
to  tlie  bottom  of  the 
two  legs  or  jambs, 
where  it  entei's  the 
legs  themselveig  and 
flows  through  the 
frame  to  an  overflow  at  the  top. 

This  fi'anie  stands  against  the  furnace 
wall,  to  which  it  gives  a  much  longer  life, 
besides  making  it  unnecessary  to  have 
the  wall  so  thick. 

All  men  with  knowledge  of  furnace 
working  will  agree  that  uucooled  walls 
will  thin  down.  Then  whv  not  adopt 
means  to  permit  1lie  walls  to  be  only  built 
to  the  ue(  essary  thickness,  and  thus  save 
money  botli  in  the  first  liuilding  and  al>^M 
in  repairs.  It  is  found  that  the  brick  will 
graduallv  decre;>-e  thickness  until  it 
reaches  6in. ,  Avhen  it  comes  to  a  stand- 
still due  to  the  cooling  effect  of  the  water. 
Even  if  a  brick,  due  to  thinning  down, 
finally  falls  out,  the  water-cooled  thiii 
T'late  will  hold  up  even  against  moltnji 
"lass,  and  the_  repair  ia  the  wall  can  bi> 
(lone  when  convenient. 

Naturally  success  was  not  imriediate. 
but  improved  methods  of  manufnctui  e, 
•'lid  especiallv  welding,  has  made  tlu^ 
devices  so  reliable  I'mt  no  one  in  America 
nould  think  of  building  a  steel-melting 
furnace  without  water-cooled  devices. 

Fig.  3  shows  such  a  furnace  fitted  witl^ 
Knox  water-cooled  doors,  door  frames  and 
port  block  frames. 

In  front  of  such  a  furnace  it  is  nossible 
for  the  furnacemeu  to  stand  close  up 
to  the  fuviiace  without  discomfort,  and 
thirs  be  able  to  watch  the  material  in  thi^ 
furnace  and  also  the  state  of  the  furnace 
roof  much  better  than  whf>ie  the  heat 
radiated  from  the  front  of  the  furnace  is 
only  inst  bearable,  and  then  onlv  bear- 
nMe  for  a  few  minutes.  The  overall 
pi?iciency  of  the  men  improves,  and  once 


men  have  worked  on  a  water-cooled 
furnace  they  have  no  desire  to  change. 

As  wfll  be  seen,  the  water  circulates 
through  all  the  different  devices  and  then 
to  an  overflow,  or,  as  shown,  to  a  tank  in 
any  suitable  position,  where  it  cools  and  is 
then  forced  again  and  again  through  the 
devices  by  means  of  a  jet  of  fresh  water. 
Any  water  overflowing  should  be  used  as 
boiler  feed  water,  or  to  seal  gas  producers 
or  reversing  valves. 

D'oors  and  door  frames  such  as  are 
shown  in  Fig.  3  are  described  above,  but 
special  attention  should  be  given  to  the 
port  block  frames.  It  is  really  astonish- 
ing that  whereas  in  America  over  90  per 
centof  open-hearth  fu)-n;i((^s  are  fitted  with 
these  port  preserving  tiames,  the  British 
steelmaker  is  afraid  to  use  them,  and  the 
British  glass  manufacturer  takes  no 
interest  in  them. 

But  the  time  must  come  when  they  will 
realise  that  it  is  not  a  case  of  .simply 
saving  the  cost  of  repairing  the  ucses  of 
the  ports.  It  is  a  question  of  increasing 
the  overall  speed  of  a  fui-nace,  and  thus 
increasing  the  output  and  reducing  the 
overall  costs  per  ton  of  output. 

The  outgoing  spent  gases  start  the 
troubles  and  the  incoming  gases,  gas  and 
air,  increase  them. 

Every  furnacenian  laiows  tliat  the  divi- 
sion wall  as  hitheii:o  built  between  his 
air  port  and  his  gas  port  is  going  to  be 
gradually  reduced  in  length  by  the  im- 
pinging hot  outgoing  gases.  Therefore  if 
this  division  wall  was  the  proper  length 
at  the  beginning  of  the  run  to  give  the 
fastest  possible  speed  of  the  furnace,  it 
certainly  cannot  be  at  the  end  of  the  run. 


Fig.  2. 

The  outgoing  gases  cause  the  trouble  by 
gradually  shortening-  this  division  wall  or 
nose,  and  therefore  the  incoming  gases 
tend  less  and  less  to  affect  the  material  in 
the  hearth  of  the  furnace,  and  more  and 
more  to  hit  and  injure  the  roof.  In  other 
words, ,  the  furnace  slows  down,  and  a 
repair  finally  becomes  necessary. 
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A  Kjiox  waiur-cooled  port,  suitably  pro- 
tected by  brickwork  as  shown,  holds  tlie 
nose  at  any  definite  fastest  working-  point 


up  the  stack."  Would  that  same  furnace- 
man  fear  to  throw  a  bucket  of  water 
deliberately  on  to  the  bath?  No! 


nnn  .  mn 


Fig.  3. — 40-ton  Melting  Furnace  fitted  with  Knox  Patent  Water-cooled  Devices. 


Water-cooled  fui'nace  brickwork  and 
water-sealed  valves  and  gas  producei> 
will  quickly  pay  for  a  large  extension  oi 
the  water  supply  plant. 

Fig.  4  shows  the  const]  uction  of  a  Knox 
patent  bridge-wall  cooler  for  glass  tank- 
This  retains  the  bi'idge  in  proper  .shape, 
pi  events  the  enlarging  of  the  bridge-hole,  | 
and  causes  the  bridge-wall  1o  outhisi 
other  parts  of  the  furnace. 

In  conclusion,  it  should  be  especialh 
noticed  that  these  devices  cool  the  brick- 
work, and  not  the  gases  or  contents  of  tlie 
furnace  or  glass  tank.  At  a  certain  thick- 
ness a  glaze  forms  on  the  surface  of  tlic 
refractory,  and  resists  any  further  pene- 
tration of  the  cooling  effect  and  aii\ 
further  injury  to  the  refractory. 

Knox  patent  water-cooled  devices  an 
factoi'ed  in  this  countiy  by  Messr- 
rhristnnis,  Hulbert  &  Walters  Ltd.,  m 
Caxtoii  House,  Wesminster,  London 
S.W.I. 


throug-hout  the  life  of  any  furnace,  and 
pays  for  itself  over  and  over  again. 

The  British  furnaceman  professes  to 
fear  the  presence  of  water  near  the  furnace 
hearth.  He  probably  cannot  explain  why. 
If  the  water-cooled  device  was  below  the 
surface  of  the  molten  metal  a  leak  could 
(!ause  an  explosion.  But  it  is  not  below. 
Any  leak,  and  then  only  in  a  trickle, 
would  reach  the  top  of  the  bath  and  "  go 


The  great  bug- 
bear in  this  countr\', 
whether  England, 
Scotland  or  Wales,  is 
water.  Everywhere 
one  hears  "  we  have 
only  sufficient  water 
for  our  present  le- 
quirenients,  and  that 
is  not  reliable." 


1  i 


Fig.  4. — Dividing  Wall  Coolers  for  Glass  Furnace. 


VICKERS'  SOLID  INJECTION 
MARINE  OIL  ENGINE. 

TuK  accompanying  illustration  shows  one 
of  the  two  six-cylinder  four-cycle  Vickers 
solid  injection  Diesel  engines  installed 
in  the  motor  vessel,  Scottish  Minstrel 
('displacement  14,200 
tons),  for  Tankers 
Ltd.,  w  h  i  c  h  has 
reached  completion  at 
the  Barrow  naval 
construction  works  of 
Messrs.  Vickers  Tjtd. 
The  engine,  which 
is  capable  of  develop- 
ing 1,250  b.h.]).  at 
118  revolutions  per 
minute,  having  cylin- 
ders 24'  in.  diameter 
and  39  in.  stroke,  is 
siimii'llar  to  those 
with  which*  Messrs. 
Vickers  were  un- 
doubtedly opening  a 
new  phase  in  motor 
sliij)  development  in 
llie  constiTiction  of 
flic  Nairagansett,  a 
10,000  -  ton  tanker, 
for  the  Anglo-Anieri- 
can  Oil  Co.  in  1920 

This  vessel  was  not  only  the  first  Vickei  s 
oil-'engined  merchant  ship  constructed 
after  the  armistice,  but  also  the  first 
merchant  ship  turned  out  after  the  Avar 
in  whicli  tlie  solid  injection  of  oil  was 
utilised  on  the  naain  motors. 

She  was  followed  by  the  Semiii()h\  a 
sister  slii])  foi'  flic  same  owners,  and  fhe 


Scottish  Standard  (14,200  tons)  for 
Tankers  Ltd.,  both  possessing  the  same 
type  of  machinery,  and  in  each  case  the 
confidence  in  heavy  oil  engines  for  marine 
I)ro]Hilsion,  which  has  always 
characterised  the  utterances  of  Sir  James 
McKechnie,     K.B.E.,      the  managing 


Vickers    Marine  Oil  Engine. 

diiectoi-  of  Vickers'  Haii'o\\  works,  lias 
been  justified. 

In  practice  flic  proved  advantages  of 
Ihese  vessels  over  similar  ones  fitted  with 
steam  niacliiiierv  have  been  niinierous. 
Hriefly,  they  include  greater  cargo-carry- 
ing cajiacity,  lower  fuel  consumption  and 
fuel  costs,  no  standby  los.ses  due  to  main 


boilers  having  to  be  alight,  reduced  sta/i 
n.)  trimmers  or  firemen  required,  less  cof 
of  upkeep  (no  main  boilers  to  clean  c 
lepair),  less  danger  to  life,  full  powe 
available  almost  immediately  for  ahead  ( 
astern,  less  liability  to  total  breakdow 
(a  single  cylinder  of  the  Vickers  oi 
engine  may  be  put  out  of  action  withoij 
stopping  the  engine),  reliability  of  tri ' 
Jesuits,  more  satisfactoi'y  running  ai 
decreased  depreciation,  fuel  carried  easi 
and  expedition  and  cleanliness  in  l)unko 

iiig--     '  .    .  . 

Tlie  distinctive  feature  of  tlie  Vicke 
engine  which  removes  it  from  ordinal 
Diesel  practice  is  that  it  does  aAvay  wi 
ihe  injection  air  compressor.  The  fuel 
injected  by  means  of  a  simple,  Ir 
exceedingly  successful  arrangement  of 
fuel  main,  supplied  bv  a  four-barr 
pump.  Compressed  air  is  provided  f 
starting  and  leversing  only,  and  as  tl 
starting  air  pressure  re(|uired  is  onl 
f'OOlb.,  the  compressors  run  in  very  ea 
(>ondition  compared  with  the  iniectioii  f 
compressors  of  the  ordinary  Diesel  tyi 
op  ens'ine,  which  are  requiied  to  run  ( o| 
finually  at  much  higher  pressures.  C'n: 
nlete  control  of  the  engine  rests  in  tl 
four  levers  which  can  be  seen  in  the  illn] 
f ration.  The  engine  is  not  an  adaptatiii' 
of  a  land  engiTie.  but  is  one  design 
solelv  and  specially  to  meet  fhe  remiii- 
ments  of  marine  conditions.  That  it  li  = 
succeeded  in  this  direction  is  provl 
alone  bv  the  record  of  tlie  Xnrraganse  . 
which  fo  date  has  covered  i*^0,000  miles  t 
full  contract  speed  (10.^  knots)  wif'ic  t 
mishap  of  any  kind,  despite  the  worst  so"'* 
of  weather  experienced.  Her  average  h\ 
consumption  has  been  10  tons  per  day. 
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Special  Boring,  Facing  and  Spigoting  Toolholder. 


I'OH  the  efoiioiiiifal  luachiuiiig'  of  tliv 
.motor  casings  shown  in  Fig.  1,  the  special 
toolholders  shown  in  Fig.  2  were  designed 
to  be  used  on  a  \Yebster  and  Bennett 
double  table  boring  machine. 

Two  s.imilar  holders  are  used,  one  in 
'?ach  turret  head  of  the  macdiine,  as  seen 
',>v  Figs.  3  and  4. 


Fia.  1. 


f:  The  casing  casting,  Fig.  i,  shown  dotted 
}  m  fixture  in  Fig'.  3,  is  first  niilled  cm  the 
^•)ase  before  going-  into  this  fixture.  _  It 
|;is  located  by  its  feet  being  held  up  agains-fc 
-Ihe  fixture  by  the  jack  screw  d;  this 
^ives  it  the  correct  centre  required;  its 
iiinderside,  which  is  iu  the  rough  state, 
j  rests  on  on  four  hardened  positive  stops, 
.E,  F,  Ct,  11,  and  held  from  the  inside  on  to 
■these'  stops  by  swivel  clamp  plate  shown 
i'by  Fig  3,  only  at  90  deg.  froin  position 
isiioiwn,  with  the  turret  head  set  and 
I  located  by  steady  pin  central  on  cioss 
'slide.  The  head  is  fed  down  its  re- 
iliiuired  depth,  which  is  half  way 
'througli  the  casting,  tools  c,  bormg  b, 
i  spigoting  c  facing  at  one  pass  of 
t  putters;  the  casting  is  now  taken 
off  halt  finished  and  put  on  to  the 
fixture  on  the-  O'ther  table,  as  shown  m 
!Fig-.  4.  For  the  machining  of  the  other 
rhalf  it   will   be   noticed   that  to  ensure 


Fia.  2. 


.  lu)th  halves  being  machined  concentric  to 
;each  other,  that  in  the  second  fixture, 
I  Fig.  4,  the  casing  is  located  by  the  spigot 

1.!  i_  1"         1       *   1  t-r  ■/•i.itvrt  niir 


By  .].  BLAKEY 


The  swivel  eiamp  plate,  Fig.  3,  is  very 
effective  and  a  time-saver,  for  when  the 
nut  is  slackened  back  the  straight  clamp 
plate  on  the  top  is  turned  about  90'  deg. 


Fig.  3. 

when  the  swivel  ends  of  under  clamp  can 
be  folded  up,  thus  allowing  for  the  putting 
on  and  off  of  the  casings. 


Fig.  4. 


This  method  is  proving  very  economical 


J^ig.  4,  the  casing  is  located  '^X ^  and  sat  sfactov,  ^re  tirlte  for  this  opera- 


takes  to  machine  one-half  on  one  table, 
yet  it  is  the  finished  time,  because  both 
tables  are  working  at  one  time  and  balanc- 
ing each  other,  the  operator  unloading 
iind  loading  one  fixture  while  the  other 
is  cutting. 


Fig.  5. 

Spigoting  tools  are  surface  ground  on 
their  bottom  side,  and  the  bottom  of  the 
tool  slot  in  holder  is  machined  to  the  cor- 
rect size  from  the  centre  of  shank,  so  that 
when  tool  is  held  tigdit  up  against  the 
boitoini  of  slot  it  is  set  for  turning  the 
-pigot  the  correct  diameter. 


LAUNCH  OF  S.S.  "  HOWRA." 

The  .-i.s.  ■•  Iluwra,"  built  by  Sir  W.  O.  Ai'ni.stroiig. 
Whitwoi'tli  &  Co.  Ltd.,  for  the  British  India  Steam 
Navigation  Co.  Ltd.,  was  successfully  launched  from 
the  Walkei-  shipyard  of  the  firm  on  Monday,  Feb 
I  u'ary  27. 

The  following  are  the  principal  dimensions  of  tlie 
vessel  :  - 

Ft.  In. 

Length  between  perpendiculars  ....    411  fi 

Breadth,  moulded    55  0 

Depth,  moulded,  to  shelter  deck  ...     38  1^ 
The  vessel  will  be  capable  nf  carrying  a  dead- 
weight   of    about    10,400    to)is    on    a    draught  of 
28ft.  .3  in. 

The  •■  Howra '■  is  a  vessel  of  the  standard  "N  " 
type  and  is  constructed  on  the  "  stra'ght-frame" 
principle,  the  double  bottom  being  arranged  for 
carrying  reserve  feed  water  under  the  machinery 
spaces  and  oil  fuel  or  water  ballast  under  the  holds. 
The  peaks  are  arranged  for  carrying  water  ballast. 
She  is  built  on  the  Isherwood  system  of  longitudinal 
framing,  the  scantlings  being"  in  accordance  with 
the  requirements  of  Lloyds  for  their  highest  class. 

Accommodation  is  piovidod  in  deckhouses  amid 
ships  fnr  .saloon,  paiitrx  .  i  .itli  ls,  Marconi  operators, 
electrician,  purser  and  .isMstant. 

The  officers  and  engineers  are  located  in  deck- 
houses at  the  sides  of  the  engine  and  boiler  casings, 
the  whole  of  the  accommodation  being  arranged  and 
finished  in  accordance  with  the  requirements  of  the 
British  India  Steam  Navigation  Co. 

The  vessel  is  fitted  with  a  wireless  installation 
i  kw.  size,  tlie  wireless  room,  with  a  separate  cabin 
for  the  chief  Marconi  opeiatur.  being  situated  at  the 
after  end  of  the  engine  casing  on  boat  deck. 

Quarters  for  seamen  and  firemen  are  ai-ranged  in 
the  poop,  the  accommodation  for  seamen  being 
separated  from  that  of  the  firemen. 

The  electric  generating  plant  consists  of  two 
dynamos  of  open  type,  with  inverted  single-cylinder 
engine  coupled  to  multipolar  compound-wound 
dynamo,  each  having  an  output  of  12  kw.  at  100 
volts. 

Steam  heating  is  provided  throughout  the  whol« 
of  the  accommodation. 
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Electric  Welding  Applied  to  Ship  Construction. 


By  a.  T.  "WALLi,  of  Liverpool  (Institution  of  Mechanical  Engineers). 


The  first  all-welded  vessel  to  be  built  iii 
this  country  was  a  barge  at  Richborough, 
which  was  12  ft.  long,  IG  ft.  4  in.  in 
breadth  and  7  ft.  G  in.  in  depth,  and  was 
welded  by  Royal  Engineers  with  quasi- 
arc  electrodes.  This  was  follow^ed  by  a 
much  more  important  vessel,  the  motor 
ship  Fullagar,  welded  by  the  same 
process,  whose  dimensions  are  :  Length, 
150  ft.;  breadth,  23  ft.  9  in. ;  depth, 
15  ft.  6  in. 

Preparation  and  Erection. 

It  was  found  in  the  work  on  the 
Fullagar  that  the  best  results  would  be 
obtained  by  carrying  out  as  much  of  the 
welding  as  practicable  in  the  shops.  For 
this  reason  the  parts  were  designed  so 
that  they  could  be  welded  together  in  as 
lai'ge  pieces  as  possible  before  leaving  the 
shops.  The  advantages  of  this  pro- 
cedure are  many.  In  the  first  place, 
welding  can  proceed  independently  of  the 
weather;  secondly,  material  can  be  turned 
over  so  as  to  avoid  the  necessity  of  oyer- 
,  head  welding,  and,  thirdly,  it  is  possible 
to  give  the  work  better  supervision,  both 
from  the  point  of  view  of  efhcient  welding 
and  the  output  of  the  men.  In  order  to 
erect  the  material  at  the  ship,  it  was 
found  necessary  to  use  service  bolts.  The 
holes  for  these  were  spaced  at  good 
intervals,  generally  about  3  ft.  G  in.  apart. 

In  order  to  make  the  corresponding- 
surfaces  of  the  materials  "fay  "  closely, 
use  was  made  of  the  angle-iron  strong- 
backs  inside  and  out,  fastened  by  the 
service  bolts,  and  the  material  was 
brought  together  by  the  use  of  steel 
wedges  driven  underneath  these  strong- 
backs  The  bottom  shell  plating  was  first 
erected  aiid  "  shored  up."  Afterwards 


FlQ.  1. — D'  ubling  l  laLe,  showing  Cross-hatched 
Opening  in  bhip'-s  Side. 

floors  were  placed  in  position.  These  had 
temporary  lugs  welded  on,  and  the  shell 
flange  of  the  lug  was  bolted  to  the  shell 
plates  thiough  seams.  These  bolts  were 
used  for  fastening  the  strong-backs;  the 
lugs  were  eventually  cut  away.  The 
plate  edges  should  not  be  planed,  as  tlie 
sheared  edge  facilitates  the  welding. 

Various  Applications. 

The  numerous  applications  of  electric 
veldiuff  toi'  ran-ying  out  I'cpaii's  are  well 


known.  T'hese  have  been  applied 
generally  to  constructional  parts,  and  not 
to  j)arts  which  take  up  the  main  stresses 
of  the  ship.  In  this  connection  reference 
can  be  made  to  repairs  on  cracked  stern 
posts,  the  biggest  repair  of  this  kind 
being  carried  out  on  the  battleship 
Eamillies.      Also.      repairs      to  shaft 


Pig.  2. 

brackets,  stern  tubes,  cracked  plates, 
studs  in  the  hard  surface  of  armauieiil 
plates  and  pipe  work.  The  application  of 
electric  welding  to  main  stiength  parts 
of  a  ship's  structure  raises  an  issue  of  far 
greater  importance. 

Openings  in  Superstructure. 

The  author  is  indebted  to  Professor  P. 
Ifillhouse,  D.Sc,  chief  naval  architect 
to  the  Fairfield  Shipbuilding  &  Engineer- 
ing Co.,  for  a  description  of  his  system  oi 
strengthening  openings  in  the  super- 
structure of  ships.  Large  openings  are 
necessary  for  doors  and  windows,  and 
many  failures  have  occurred  through 
cracking  taking  place  at  their  corners. 
This  happened  in  spite  of,  and  perhaps 
assisted  by,  doubling  plates  riveted  on. 

The  usual  riveted  doubling  to  an  open- 
ing is  shown  in  Fig.  1.  It  will  be  noticed 
that  the  main  plate  is  })ierced  by  rivi^t 
holes,  and  the  crack  usually  runs  thiough 
one  or  more  of  these,  which  assist  in  its 
formation.  Dr.  Hillhouse  has  applied 
welding  doubling  pieces  at  the  corners  of 
much  less  area  and  as  shown  diagrani- 
matically  in  Fig.  5,  and  they  have 
received  the  approval  of  the  British  Cor- 
poration. 

Deck  Openings. 

Concentration  of  stress  occurs  parti- 
cularly in  the  upper  and  strength  decks. 
It  is  very  marked  in  vessels  with  wide 
hatch  openings.  A  glance  at  these  hatch 
r  orners  reveals  large  doubling  plates  with 
girders  underneath,  and  one  is  struck  by 
the  enormous  number  of  rivets.  Most  of 
these  are  "  three-ply,"  and  some  "  four- 
ply,"  an  undesirable  happening,  to  say 


the  least.  Similar  arrangements  are 
made  at  corners  of  deck  openings  for 
machinery  casings.  It  is  at  these  places 
that  failures  sometimes  occur,  and  the 
application  of  welded  doublings  as  for 
superstructure  openings  woiild  be  more 
elective  and  cheaper. 

Butts  of  Angle  Bars.  I 

Many  of  the  "  strength  "  angle  baisl 
require  to  have  their  strength  maintained! 
at  the  butts.  j 

It  is  always  difficult  to  secure  effectivi 
watertightness  where  continuous  member 
liass  through  a  watertight  deck  or  fla^ 
Complicated  "smith's  "  work  in  formiii<.' 
angle  collars  is  costly  and  not  reall\ 
efficient.  This  difficulty  has  been  h.' 
quently  overcome  in  submarines  and  oth 
war  vessels  by  welding.  In  merchair 
vessels  the  frames  are  usually  cut  at  tht 
watertight  deck  and  large  brackets  fitter 
on  each  side  of  it  to  take  the  frames 
Watertightness  is  also  difficult  to  obtaii 
here,  and  necessitates  several  special  pr^ 
cautions.  This  work  can  be  done  ^1} 
welding  and  with  a  smaller  outlay  o 
labour  and  material  than  at  present.  Th 
keel  plate  at  the  cut-up  of  the  stern  h:i 
an  awkward  shape,  and  involves  mu(  I 
furnacing.  Successful  application  ha 
been  made  of  welding  here,  dispensing 
with  most  of  the  furnacing  and  the  extr;! 
thickness  allowed  for  f'uriiacing  (Fig.  3) 

Angle  Lugs. 

Short  pieces  of  angle  bars  are  require 
all  over  a  ship.  It  is  very  easy  to  wel( 
these  on  to  the  plate  in  the  shop.  Thi, 
obviates  "  marking-oflt  "  the  plate  am 
the  lug  for  the  holes  saves  puching  both' 
and  the  welding  can  be  done  in  the  inos 
favourable  way  possible,  since  the  part 
can  be  placed  suitably  for  this  purpose 
For  example,  the  lugs  to  tank  ,siil 
brackets  and  margin  plate  (A  in  Fig.  4 
and  floor  lugs  to  margin  plate  (B  in  Fig 
4)  come  under  this  category. 
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Fia.  3.— Welded  Keel  I'late. 

Stiffening  Bars. 

With  regard  to  the  use  of  stiffeners  01 
plates,  in  present  practice  it  is  necessar' 
to  produce  a  compromise  between  th 
spacing  of  stiffeners  and  the  thickness  0 
plating,  so  that  the  extra  labour  invohej 
])y  fitting  stiffeners  does  not  outweigh  thi 
saving  in  plating  weight  brought  abmi 
by  reduced  stiftVner  spacings.  The  intn 
duction  of  welding  alters  the  relatio 
existing  at  pre.sent,  because,  as  mentione 
above,  stiffeners  can  he  cheaply  attache 
by  welding.  The  ordinary  stift'ener  ' 
applied  inefficiently  solely  on  account  i 
having  to  give  it  the  necessary  rivete 
counection.      It  is  much  more  effioif^il 
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when  applied  in  the  reverse  way,  as  show  ii 
in  Fig.  5,  and  this  can  easily  lie  ilone  in 
many  cases  ^yllen  welded  on. 

Profovssor  T.  B.  Abell,  in  a  paper 
entitled  "A  Study  of  the  Framino-  of  a 
Ship  "  showed  the  value  of  simple  angle- 
bar  stiffeners,  with  particular  reference  to' 
shell  and  tank  top  plating.  All  these  can 
he  welded  on  cheaply  before  the  plates  are 
erected,  and  as  shown  in  the  preceding 
paragraph. 

Transverse  v.  Longitudinal  Strength. 

Much  has  been  heard  recently  of  longi- 
tudinal as  against  tiiuisverse  framing. 
The  title  being  api)lied  to  the  framing 


tias.  4  and  5. 

which  is  continuous;  the  other  is  of 
necessity  intercostal  wlieii  connections 
are  riveted.  The  inutility  of  such  inter- 
costal members  is  now  generally  accepted. 
One  of  the  aiguments  used  by  Professor 
Abell  was  for  the  suppression  of  these 
longitudinal  intercostals  and  the  use  of 
stiffening  bai's  in  their  place. 

Transverse  and  Longitudinal  Strength. 

Numerous  suggestions  have  been  put 
forward  recently  for  getting  a  good 
arrangement  of  bottom  framing,  but  they 
are  practically  all  open  to  ciiticism  on 
account  of  the  intercostal  nature  of  some 
of  the  parts.  With  welding,  a  distinct 
advance  is  possible  because  both  trans- 
verse and  longitudinal  members  can  be 
made  in  effect  continuous.  The  all- 
welded  ship  Fullagar  is,  in  fact,  framed 
both  on  the  transverse  and  longitudinal 
systems.  vSucli  a  possibility  will  enable 
scantlings  to  be  reduced  in  many  vessels. 

Flush  Plating. 

Deck,  tank-top  and  otliei'  plating  is 
overlapped  in  merchant  jnactice  because 
flush  plating  with  straps  involves  more 
riveting.  Welding  lends  itself  veiy  well 
to  flush  plating.  Two  sister  ships,  ;550  ft. 
long  of  5,000  gloss  tons,  have  had  their 
upper  deck  plating  welded  and  riveted,  as 
shown  in  Fig.  G,  also  their  inner  bottom 
plating,  to  the  approval  of  Lloyd's 
Register.  The  strength  of  the  welded 
joints  is  as  great  as  that  of  the  intact 
plating,  and  therefore  more  than  ample 
for  the  strength  through  the  beam  rivets. 
In  any  case,  a  flush  butt  is  stronger  than 
a  lapped  one,  because  tliere  is  less  bend- 
ing under  load.  The  rivets  on  one  side 
of  the  joint  enable  service  bolts  to  be 
used  for  closing  the  woi-k  before  welding, 
and  obviate  the  necessity  for  overhead 
w"lding  on  that  side  of  the  butt  strap. 


The  incidental  advantages  of  flush 
l)lating  are  many.  If  a  Avoodeu  deck  is 
laid,  say,  3  in.  thick  at  the  butt  overlaps, 
its  thickness  will  only  be  2  in.  or  If  in. 
With  flush  plating  therefore  a  thickness 
of  2  in.  should  be  sufficient.  This  effects 
a  large  saving  in  material  and  labour  on 
the  wood  deck.  Practically  everything 
I)laced  on  the  deck  can  be  laid  more 
cheaply,  owing  to  the  absence  of  filling 
pieces,  etc.,  which  involve  extra  material 
and  labour.  Deck  plating  could  be  most 
effectively  and  cheaply  laid  transversely 
with  the  plate  edges  on  the  beams.  The 
liutts  would  be  strapped,  Fig.  7.  Flush 
plating  on  tank  tops  practically 
eliminates  pockets  for  the  accumulation 
of  water  and  oil,  diminishing  corrosion 
and,  with  oil,  the  danger  of  fire,  and 
simplifies  the  laving  of  hold  ceiling. 

It  is  always  difficult  to  obtaiji  oil-tight- 
ness, especially  with  three-ply  riveting. 
Without  going  into  details-  it  can  be  said 
that  welding  will  obviate  this  form  of 
riA'Cting  or  make  it  good. 

Water  Testing. 

This  is  always  a  large  item  in  a  riveted 
sliip.  It  is  practically  negligible  with 
welding  and  results  in  a  great  saving  of 
cost ;  there  is  also  no  need  to  use  the 
ordinary  "stop-water"  as  with  some 
riveted  joints.  No  trouble  was  experi- 
enced with  the  Avater  testing-  in  the 
Fullagar.  After  a  coni])ai  tment  has  been 
tested,  various  minor  fittings  have  to  be 
attached.  Theie  is  always  some 
uncertaintv  with  regard  to  the  final 
watert  iglit  iiess  where  these  are  riveted. 
When  welded  on  no  possible  doubt  can 
arise.  Under  this  can  be  included  bilge 
keels  and  rubbers. 

Where  a  ship  has  stresses  large  enough 
to  require  special  strength  at  the  joints, 
as,  for  example,  in  large  battle  cruisers, 
Avelding  lends  itself  adiniraldy  and  enables 
stia])s  to  ])e  (lis])eirse(l  with.  In  H.M.S. 
Hood  it  is  estimated  that  the  shell  plating 
weighs  alxiut  tons,  and  full  20  per 

cent  of  this  is  taken  uj)  by  edges  and 
si  raps. 

Miscellaneous. 

A  cheap  method  of  attaching  plates  to, 
say,  beams  is  by  filling  in  a  countersunk 
hole  in  the  plate  by  Avelding  directly  on 


FiQ  t). — Seams  and  Butts  of  Deck  Plating. 

to  the  flange  of  the  beam,  Avhich  has  no 
hole  in  it.  This  connection  has  been 
tested  and  found  to  be  nearly  as  strong 
as  a  rivet.  Bad  rivet  holes  can  be  filled 
by  welding  and  a  ncAv  hole  drilled  either 
clear  of  the  Avelding-  or  through  it. 

The  plating  and  framing  of  the  shaft 
bossing  of  merchant  ships  make  a  very 
awkward  riA^eted  construction.  The 
material  could  be  Avelded  to  give  better 
results  in  cA'ery  way.    Collaring  around 


deck  lu)u.ses  could  be  dispensed  Avith,  in 
the  main,  if  Avelding  was  employed.  Sole 
plates  on  pillars  have  often  been  welded 
on.  Masts  and  derricks  would  readily 
lend  themselves  to  electric  Avoiding. 

Plates  that  are  welded  have  a  tendency 
to  creep  and  shift  during  the  process. 
This  occurred  in  the  Fullagar  at  first,  but 
was  overcome  as  experience  Avas  gained 
by  making  the  necessary  allowances,  but 
there  is  no  doubt  that  here  experience  is 
necessary.  Edges  cut  by  the  oxy-acety- 
lene  flame  do  not  allow  good  welds  to  be 
made,  and  in  the  Fullagar  use  of  the  oxy- 
acetvlene  flame  was  forbidden. 


Fio.  7. 

Conclusion. 

Probably  enough  has  been  said  to  shoAv 
that  there  is  very  ample  scope  for  the 
application  of  electric  welding  to  the  struc- 
ture of  a  ship,  or  to  any  other  steel  struc- 
ture. The  details  should  be  worked  out 
by  co-operation  betAveen  the  office  and  the 
yard.  It  would  result  in  more  efficient 
structures  because  of  better  joints,  and 
this  Avith  less  material.  If  judiciously 
applied  the  cost  need  not  be  greater  than 
Avith  riveting.  This  is  especially  true  if, 
as  it  should  be,  the  increased  earning 
capacity  of  a  vessel,  due  to  increased 
dead-Aveight,  is  taken  into  account,  since 
first  cost  is  by  no  means  the  only  con- 
sideration. It  Avould  be  expected  that 
there  should  also  be  a  reduced  upkeep  cost. 
Necessary  repairs  by  damage  should  not 
be  difficult,  as  welding  plants  are  now  to 
be  found  all  over  the  world.  The  saving 
of  Aveight  is  of  particular  value  in  war- 
ships and  high-speed  merchant  vessels, 
such  as  channel  steamers,  because  the 
horse  poAver  required  to  propel  them  can 
be  considerably  reduced.  In  a  modern 
battle  cruiser,  for  example,  every  ton 
saved  on  any  particular  item  results  in  a 
saving  of  three  tons  or  more  in  the  total 
weight  of  the  vessel.  This  saving  of 
weight  is  also  important  in  any  structure 
Avhich  has  to  carry  its  oAvn  weight. 

Experiments  show^  that  the  strain  in  a 
Avelded  joint  is  practically  identical  with 
that  in  the  mild  steel,  up  to  the  yield- 
point.  A  riA^eted  joint  up  to  its  elastic 
slip  value  behaves'  in  the  same  manner. 
This  latter  is  approximately  one-half  the 
yield  stress  of  the  mild  steel,  and  there- 
fore the  riv^eted  joint  afterwards  slips  by 
a  greater  amount  than  the  steel  strains 
wnAeV  the  same  stress.  A  Avelded  struc- 
ture is  therefore  more  homogeneous  than 
a  riveted  one.  Further  experience  Avould 
appear  to  be  necessary  before  saying 
definitely  that,  in  a  combination  of 
riveted  '  and  Avelded  joints,  the 
greater  slip  of  the  riveted  joints 
(Continued  on  page  20) 
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A  SAFE  METHOD  OF  TURNING 
DOWN  COMMUTATORS. 

By  W.  B.  DeMuth. 

TuKNiNG  down  the  conimutator  i.s  often 
the  easiest  way  to  stop  sparking,  t'oi'  the 
time  being  at  least.  If  a  loiigh  oomnnita- 
tor  is  thei  eaiise  of  s])aiking  turning  it 
down  is  the  proper  proceduie  when  sand- 
papering or  grinding  will  not  suffice.  It 
should  always  be  borne  in  mind,  however, 
that  every  time  a  conimutator  is  turned 
down  the  capacity  of  the  machine  is  re- 
duced for  a  g*iven  temperature  rise. 

Ten  years  ago  machines  were  liberally 
designed;  a  500  kw.  synchronous  conveited 
could  be  operated  at  750  kvv.  continuous. 
To-day  design  is  very  close  because  of  coni- 
petition,  and  the  overloads  and  abuse  that 
once  were  feasible  are  to-day  daugerons  to 
the  life  of  the  machine.  The  temperature 
of  the  commutator  depejids  upon  tlie  heat 
generated  in  it  and  the  ability  with  whicli 
the  heat  can  be  dissipated.  Every  time  a 
commrrtator  is  turrred  dowir,  which  means 
that  arrywhere  from  ^  irr.  to  in.  is 
taken  off  the  circirmfei'ence,  its  current- 
carrying  capacity  is  lowered,  and  its  tem- 
perature rise  thereby  irrcreased  for  a  given 
load.  This  fact  does  not  rrrean  mrrch  for  a 
nrachine  that  is  turned  down  orrce  every 
few  years,  birt  it  means  corrsiderable  when 
a  machine  has  its  conurrutator'  turned  down 
every  feAV  months,  a  common  condition 
where  the  servicei  is  sievere. 

The  writer,  in  an  article  in  Fewer  Plant 
Engineering,  says  that  he  has  always 
followed  a  definite  jiolicy  in  turning  down 
commutators.  That  this  is'a  Avise  orre  was 
pr-orved  by  a  r-ecent  accident  which  resulted 
Ironr  failure  to  adhere  to  this  policy  dur- 
ing- his  absence.  The  machine  rn  question 
was  a  large  motor  having-  a  commutator 
of  about  8  ft.  diaiireter.  This  conimutator 
the  most  costly  part  of  the  machine,  luid 
become  roirgh  irnder  severe  service  and  i< 
was  deterrnrned  to  turn  it  down  drrring  a 
wee]j-end ;  thisi  was  done.  Two  cuts  are 
always  advisable  in  turning  down  a  com- 
mutator; the  first  is  a  real  out,  the  second 
merely  for  the  pirrpose  of  smoothing  off 
the  sirrface.  .  As  the  firrishing  cirt  had 
reached  about  half-May  across  the  com- 
mutator, which  was  aboirt  2  ft.  in  width, 
the  cutting  tool  dug  into  the  commutator, 
digging  a  gash  aborit  irr.  deep>  out  of  the 
cerrtre.  The  commutator  was  also  sub- 
jected to  a  severe  shoik.  Hiul  this  coan- 
nrrrtator-  been  turned  down  in  a  safe 
maimer  such  an  accident  could  not  have 
happened. 

In  machine  Avork  the  metal  being  cirt  in 
the  lathe  inv^ariably  tur-ns  downward  to- 
war'd  the  cutting  tool,  which  invariably 
has  its  cutting  face  pointing  upward. 
When  a  commutator  is  tuiried  down  and 
the  commutator  is  large,  a  slide  rest  from 
a  lathe,  or  similar  iool,  is  genei-ally  in- 
stalled upon  tlie  frame  or  bed])late  of  the 
uiachinc  and  the  armafure  is  belt  driven, 
so  that  the  commutator  can  be  1ui  iicl  down 
with  minimum  disturbance  to  eciuii)ment. 
The  anangement  generally  used  is  shown 
in  Fig.  1,  l)ut  is  unsafe,  as  the  writer  will 
show.  Tlie  only  safe  arrangement  is  the 
one  that  is  followed  by  the  writer,  and 
whicdr  is  shown  irr  Fig.  2. 

AVith  this  arraiigenient  of  the  culting 
tool,  there  is  absolutely  no  chance  of  the 
tool    "digging  in."       If  the  slide  rest 


nroves,  vibi'ales  or'  jams,  the  tool  is  thrown 
away  from  the  commutatoa  irrstead  of 
beiirg  forced  to  cut  into  the  commrrtator, 
as  is  the  case  with  the  arr  angement  shown 
in  Fig.  1.  With  the  writer's  arrange- 
ment the  to'id  is  installed  upside  down, 
and  the  direction  oi'  rotation  of  the  com- 
mutator is  reversed.  If  this  method  were 
more  Avidely  fcdloAved,  many  of  the  severe 
iirjuries  to  large  commutators  would  not 
occur. 

To  minimise  the  effect  of  the  iirjury  the 
comnrutator  was  turned  dowrr  for  a  space 
each  side  of  the  cut  to  remove  the  burrs. 
Great  care  was  taken  \o  clean  out  the 
ragged  edges  where  the  copper  from  one 
segment  was  foi-ced  throrigh  the  mica  to 
the  adjacent  segment,  as  this  would  con- 
stitute a  short  circuit  Ivflween  coils.  The 
holes  were  then  tilled  up  and  the  com- 
mutator •  sairdpapered  off.  Before  the 
machine  was  started  uji,  the  brushes  were 
moved  over  sp'  as  not  toi  pass  over  the  sec- 
tiorr  of  the  comnrutator  that  had  1  et-n 
injured.  The  edges  of  the  deep  cut  in  the 
centre  of  the  commutator  were  gently 
bevelled  so  that  dirt  would  have  less  ten- 
dency toi  cidlect  along  them  and  cause 
"  ring  fire." 


Fill.  1. — Tuiiiiug  (luwii  Coiiiniutatiir  with  cutting 
tool  pointing  upwai'd. 

Fig.  2. — Turning  down  Coinmul  atnt  with  toui 
pointing  downwaids. 


The  motor  in  (|nestion  leiiuiies  turning 
down  about  ev(  i y  three  months.  After  it 
has  been  turned  down  twice  more  the 
existing  groove  will  be  flush  with  the  re- 
iiiaindea  of  the  cnninnit;) toi  snrtace.  When 
this  occrrrs,  tin-  t  utile  surtacc  will  be 
turned  down  a  minimum,  the  solder  will 
1  p  dug  out  of  the  iiijuied  segments,  and 
they  will  be  filled  up  in  a  way  that  will 
neither  irrterfere  with  commutation,  with 
the  conrniutator  surface,  or  the  brushes-. 
At  this  tinre,  it  is  problematical  just 
what  will  be  done.  It  is  thought,  how- 
ever', that  either  water  glass  will  be  used, 
(Ji-  else  thai  the  hole  will  b(>  drilled  out 
carefully,  ta])])e(l  and  plugged  up.  The 
pur]iose  of  doing  this  is  to  provide  a 
smooth  sui  face  so  that  dust  will  not  collect 
and  which  will  neither  roughen  brushes 
nor  cause  roughening  of  the  conimutator. 


If  the  holes  are  tapped  and  plugged  Avith 
copper,  the  phrgs  Avill  be  of  minimum 
length  to  assure  safety  fronr  being  thrown 
out  by  cerrtrifugal  force,  arrd  yet  not  so 
long  as  to  go  doAvn  beloAV  the  surfa(  i 
sufficiently  to  injure  the  mica  arrd  so  cauM' 
short  circuit. 


AN  IMPROVED  DRAWING  PEN. 

Ukawixg  pens  require  cleaning  verv 
frequently  because  Indian  ink  so  quicklv 
corrodes.  It  is  decidedly  incoiiA'cnient 
when  a  perr  has  to  be  repeatedly  opened, 
and  readjustnrent  is  not  easy.  Therefore , 
it  is  srrrprising  that  there  has  not  been 
placed  on  the  market  before  iioav  a  quicl^ 
set  drawing  pen  similar  to  the  excellent 
perr  Avhich  is  made  by  Mr.  W.  H.  Harliiig. 
of  47,  Finsbury  Pavement,  Ijondon,  ]'!.(  .| 
The  esserrtial  features  are  an  outsidej 
spring  and  a.  push  screw.  The  .spring,  ji^ 
the  illustration  shoAvs,  is  screwed  to  tli( 
outside  of  the  peir  near  the  hinge,  ainl 
passes  through  the  holes  drilled  in  hot  hi 
nibs.     When  the  pen  is  closed  the  hook 


euguges  the  edge  of  the  hole  in  upper  nib 
holding  the  nibs  together.    The  screw  i- 
beautifully  fitted  and  is  firmly  held  in  ii 
split-tapped  plate,   which  is  fixed  by  i. 
screw  to  the  upper  nib.  ' 

To  open  the  pen  for  cleaning  it  !• 
merely  necessary  to  press  the  top  of  tlu 
s])iing  toAvards  the  adjusting  screAv  Avitl 
the  nail  of  the  thumb,  which  releases  tlid 
upper  nib,  while  to  close  the  pen  again  tlu 
first  fingeiihas  to  be  placed  on  the  head  o| 
the  adjusting  screw  and  the  thumb  on  flu 
underside  of  the  spring,  and  pres.se(, 
together,  when  the  adjustment  of  the  peii 
rtnnaiiis  the  same  as  before  cleaning. 


Pembuoke  Dockyard. — It  is  anticipaUd  tliai 
whoii  the  niivy  estimates  are  issued  tliev  ^vill  cmi' 
tiiin  an  estimate  which  will  show  that  the  Pembr<  k« 
Dot'liyard  is  not  to  lie  closed,  hut  wi'icli  ^v;ll  all'iv 
iif  tlic  yard  heinff  carried  on  on  ".lie  reiluced  sciU, 
contcniplateJ  by  I  lie  publication  if  the  Gedticsl 
report. 


L()CK-()CT  Notices. — Notices  were  posted  oi 
Saturday  la.st  in  all  workshops  of  the  Engi 
ncoring  and  National  Employer.'!'  Federation  o 
tlu)  intention  to  lock  out  all  members  of  tli' 
.\nialg;unated  Engineering  Union  that  day  fori 
iiiglu  owing  to  tlioir  rcfu.^iil  to  agree  to  tli|l 
union  e.xecutive's  nicmoiandnm  acknowledgin; 
certain  managerial  rights  of  employers.  Befor', 
tlie  notices  take  effect  both  sides  will  go  into  coir 
ference.      .\l)out  400.000  emplovoes  arc  conccriKS'. 
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A  Weekly  Record. 


'  Sailing  of  British  Trade  Ship  Postponed. 

I  The  suiliuo'  of  tlie  Bi  itisli  trade  .ship  has 
I  been  postponed  until  there  are  more 
indefinite  signs  of  recovery  in  Avorld  con- 
[  (Utions.  Our  readers  will  renienibei'  that 
t-the  date  for  the  sailing-  of  the  ship  on  its 
i  world  tour  had  l)eeu  i)reviously  fixed  for 
*  August,  1923,  when  she  would  have  left 
[■[the  Thames  on  her  18  months'  cruise,  but 
"the  directors  have  now  decided  that,  in 
!  view  of  the  economic  conditions  existing 
throughout  the  world,  the  slow  lecoveiy 
I  in  trade  and  the  fiuaucial  conditions  in 
'  foreign  exchanges,  it  is  necessary  to  put 
iioff  the  date.  In  coming  to  this  decision, 
'  it  is  stated  the  directors  have  been 
I  influenced  by  their  desire  that  the  tour 

■  shall  be  carried  out  in  circumstances 
r  which  .^jliall  be  in  every  way  the  most 
1  favourable  foi  the  exhibitors  on  the  ship, 
j  aud  luive  been  further  influenced  by  the 
^  announcement  l  ecently  made  by  the  pro- 
jinioters  of  the  British  Empire  Exhibition, 
,  that  the  exhibition  at  Wembley,  wliich 

1  had  been  arranged  for  April,  1923,  in  con- 
[  nection  with  whi(  h  a  guarantee  fund  has 
been  successfully  organised  due  to  the 

■  efforts  of  the  Prince  of  Wales,  has  been 
!  postponed  for  a  yeai'. 

I  U.S.  Shipping  Subsidy. 

i    President  Harding  is  introducing  into 

i congress  a  ship  subsidy  plan,  which  will 
provide  for  the  raising  of  a  revolving  fund 

,  of  about  £6,n()0,n((0,  through  the  diver- 
sion of  a  peicejiiage  of  custom  receipt. 
Advocates  of  the  plan  are  of  opinion  thai 
the  fact  thati  it  will  not  iec|uire  a  direct 

[  appropriation  Avill  probably  result  in  its 
meeting  with  greater  favour  than  former 

;  ship  subsidy  schemes. 

I  Trade  Scheme. 

J    A  conference  of    liie   organising  com- 
:  luittee  of  the  Central  International  ( 'ov- 
!ipoiation  and   National  Cor])orat ions  was 
I  held    in     I.dndon    last     week,    and  was 
l- attended    by     i  epi  csentatives    of  Oieat 
;  Britain,   I'  lance,   Italy,  Belgium,  Japan, 
^  (Terniaiiy,    Denmark    and    an  unoflicial 
1^  representative  of  the  T^.S.>V.    The  main 
[;  object  of  th(>  coii)orations  is  to  examine 
|,  the  opportunities  for  undertaking  work  in 
cormection  with  European  reconstruction 
and  assist  in  the  fliuincing  of  such  undei- 
tukings.    A  memorandum  and  artii  les  of 
'association     of     the     pioposed  liritisli 
i^^ational   ('ori)oralion   were  approved  at 
j  the  conference  whicli  will  be  tlie  basis  for 
tlhe  formation  of  the  vaiious  national  cor- 
l  porations.      The  aggregate  i  iqiital  ol  the 
H)iational  corporations,  in  the  flrst  instance, 
■will    be    flxed     at     the     e(|uivalent  ot 
t2(i,(J()(),(l(!(»,  of  which  25  per  cent  is  to  be 
immediately     called     up.  (-rovernment 
guarantees    will    be     l  equesled     \\  here 
necessary  to   enable  this    capital  to  be 
raised.    The  initial  capital  of  the  Central 
International       Corpoiation       will  be 
£2,II(M),I(()(»,  and  will  be  piovided  bv  suli- 
i.scriptions  by  the  national  corpoiatituis  of 
H])i)roxin)ately     ID    |)er    cent     of  their 
original  capital.    It  is  pioiiosed  that  the 


Central  Corpoiation  shall  be  A^xem])ted 
from  British  taxes. 

(xreat  Britain,  France.  Cjerniany  and 
lielgium  were  invited  to  respectively  sub- 
scribe 20  per  cent  of  the  i)roposed 
£20,000,000,  and  it  was  agreed  that 
T'.S.A..  Japan,  Denmark,  Holland  and 
Switzerland  should  also  be  invited  to 
jiaificipafe. 

The  delegates  were  unanimously  of 
opinion  that  the  corporations  should  not 
do  business  with  or  in  any  country  whicdi 
does  not  recognise  all  ])ublic  debts  and 
oljligations  undertaken  in  the  past  or  to 
be  undertaken  by  the  State,  as  well  as 
the  (rbiigation  to  rest(ne,  or,  in  default  of 
restoration,  to  compensate  all  foreign 
interests  for  loss  or  damage  caused  to 
tliem  when  jiroperty  has  been  confiscated 
or  withheld;  establish  a  legal  system 
which  sanctions  or  enforces  trade  and 
other  contracts  with  impait  iality ;  give 
security  for  trade. 

Flooding  of  Tipton  Mines. 

The  watei-  in  the  main  ^loat  pound  in 
the  'Tipton  district  has  risen  5ft.  1  in. 
during  the  past  month,  and  is  now  about 
332  ft.  above  the  floor  level  of  the  thick 
coal,  125  ft.  7  in.  above  that  of  the  brooch 
coal,  83  ft.  2  in.  from  the  pit  top 
af  the  Moat  engine  shaft,  and  20  ft. 
2  ill].,  liighei  than  the  Haver  Tame 
at  Hyde's  Bridge.  At  the  Boat 
Dock  shaft,  Bradley  north  level  pound, 
the  water  is  108  ft.  7  in.  from  the  pit  top, 
28  ft.  below  the  main  Moat  pound  and 
7  ft.  7  in.  below  the  river,  while  in  the 
Deepfields  jiound  it  has  lisen  7  ft.,  and  is 
also  rising  at  Stowbeath  and  HcuberCs 
Park.  At  Jirickhonse  shafts,  in  the 
Oldbury  district,  near  the  fault  at  the 
boundary  of  the  Tipton  district,  the  water 
has  jisen  2  ft.  5  in.,  being  now  49  ft.  5  in. 
flour  the  pit  top,  m  37  ft.  4  in.  below  the 
main  ^Toat  jionnd,  and  17  ft.  2  in.  Ixdow 
tiie  river. 

In  regard  to  the  surface  works,  it  is 
stated  tiial  the  water  continues  to 
accnmnlate  on  the  low-lying  ground  at 
r>lak(dey  Wood,  near  Wednesbury,  and 
near  Wednesbuiy  Mill  and  Bentley  Mill. 
,\  comparatively  small  (juantify  of  water 
is  flowing  from  the  mines  into  the  Eiver 
Taimv 

Director's  View  on  Shipbuilding 
Outlook. 

Mr.  (too.  SIrachan,  a  director  and  secre- 
tary of  the  Kairfl(d(l  Shiiibuihling 
I'aigineering  Co.,  (xovan,  recently  left 
I-iverpool  for  Xew  York.  Before  leaving 
lie  had  a  few  interesting  remarks  to  make 
on  the  shipbuilding  industry.  'I'lie  out- 
look and  i)resent  condition  of  things,  he 
stated,  was  simply  deplorable,  and  he 
does  not  think  theie  will  be  any  grt'at 
improvement  for  the  next  two  years. 
•"The  shipbuilding  industry  of  this 
country,"  lie  de(  hired,  "  had  lieen  ruineil 
for  a  lime  b.y  the  inaniici  in  which  the 
iii  itish  (niN  eminent  deal  with  the  (lernian 
tonnage     taken     as    jiart     of    the  war 


indemnity.  It  ought  to  have  been  sunk 
in  the  North  Sea  rather  than  brought  to 
this  country.  If  they  had  intended  in 
the  first  instance  to  bring-  it  to  this 
countiy  they  ought  to  have  made  a 
stipulation  that  the  reconditioning  should 
be  done  in  this  country  and  not  in 
fjermany.  In  pre-war  times  we  had 
7,000  to  8,000  workmen  in  our  Govan 
shii>yard;  to-day  we  have  about  4,000. 
and  in  the  course  of  three  or  four  nnmtlis 
that  numliei'  will  be  A-ery  consideralily 
reduced  when  we  have  finished  foui'  vei\ 
large  steauu'rs.  When  these  four  boats 
are  finished,  by  May  or  June,  there  will 
be  nothing  left  in  oui-  yards  hut  the  new 
Anchor  liner  Transylvania  and  the  new 
Cunard  liner  Letitia,  on  both  of  whic  h 
work  has  been  suspended  owing  to  high 
cost  s. " 

Discussing  the  (piestion  of  high  costs  of 
])roduction,  Mr.  Strachan  said  the 
greatest  factor  in  that  matter  was  th(> 
necessity  for  the  further  reductioii  of 
wages.  The  men,  he  said,  are  now  fight- 
ing the  point  of  wage  leduction  and  also 
who  is  to  control  the  shipyai-ds.  Work- 
men should  not  be  allowed  to  tell  the 
employers  what  they  should  do. 

The  Crisis. 

We  aic  now  involved  in  a  crisis  of  the 
first  magnitude  by  the  engineering  and 
shipbuilding  disputes.  By  113,547  votes 
to  11, 002  the  shipbuilding  workers  have 
turned  down  the  wage  reduction  proposal, 
and  there  ajipears  to  be  no  hope  of  the 
em])loyers  agreeing  to  an  enquiry  undei' 
the  Industrial  Coui'ts  Act.  AVhether  Dr. 
Macnaniaia  will  be  successful  in  averting 
a  sfopj)age  is  extremely  douhttul.  There 
is  also  the  prospect  ot  a  lock-out  of 
e]igineeiing  workers,  as  the  neg'otiations 
have  reacdied  a  deadlock.  The  unions  aie 
not  ])repared  financially  for  a  .strike  oi- 
lo(lc-out,  and  a  stoppage  in  either  the 
shipbuilding  or  engim>ering  industries  at 
the  present  time  would  be  disastrous, 
hence  we  are  hopefvil  that,  black  as  Mie 
outlook  appears,  a  satisfactory  way  out 
will  be  found  within  the  next  few  days. 

Big  Contract  for  Huddersfield  Firm. 

A  jirovisional  contract  has  been  secured 
by  Sir  Kobert  McAlpine  i.'i:  Sons  Ltd., 
Huddersfield,  for  the  sewers  in  connection 
with  the  reconstruction  of  Salonika.  'I'hc 
amount  of  the  contract  is  approximately 
£180,000. 

Haulbowline  Dockyard. 

The  Admiralty  have  now  decided  that 
the  staffs  at  Haulbt)wline  Dockyanl  will 
be  continued  for  a  further  mouth.  This 
decision  defers  arrangements  in  connec- 
tion Avith  the  dockyard  into  the  end  of 
Marih,  by  which  time  it  is  exjiected  that 
some  scheme  will  be  arrived  at  in  refer- 
ence to  the  future  ot  the  dockyard.  Mr. 
Collins,  the  chairman  of  the  Irish  Pio- 
\isional  Goverinnent,  communicated  tiic 
decision  of  the  Admiralty  to  his  workers' 
committee,  to  whom  the  further  insurance^ 
of  temporarx'  emphixnient  is  so  far  satis- 
factory. 
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How  Other  Industries  Stand. 


THE  AUSTRIAN  AUTOMOBILE 
INDUSTRY. 

The  automobile  industiy  is  a  very 
iiiiportaut  one  in  Austria  since  tlie  present 
Republic  possesses  by  far  tlie  greater  part 
of  the  factories  of  the  former  Austro- 
Hungarian  monarchy,  which  were  much 
enlarged  during  the  war.  Most  of  the 
necessary  semi-nianufactiires  can  thus  be 
produced  within  the  country. 

The  most  popular  cars  in  Austria  are 
stated  to  be  the  light  six-cylinder 
Daimler,  26'90  h.p.,  selling  price 
estimated  at  14,000,000  crowns,  and  the 
vSteyr,  with  an  estimated  selling  price  of 
11,000,000  crowns. 

The  Austrian  factories  have  recently 
devoted  more  attention  than  formerly  to 
manufacture  of  light  cars,  which  find  a 
better  market  than  the  heavier  on  account 
of  the  progressive  tax  on  automobiles  and 
the  constantly  increasing-  cost  of  opera- 
tion. The  most  powerful  passenger  cars 
built  in  Austria  are  the  Graf  &  Stiff  six- 
cylinder  4860  h.p.  and  four-cylinder 
30  h.p.  models. 

In  addition  to  regular  passenger  cars, 
the  cycle  car  has  attained  a  considerable 
popularity  during  the  past  year.  The 
sirallest  cycle  car  made  in  Austria  is  the 
J'iaja,  with  an  8  h.p.  air-cooled  one- 
cylinder  engine  placed  in  the  rear  of  the 
car.  It  is  built  for  two  or  three 
passengers,  and  its  price  without  tyres 
is  1,000,000  crowns  f.o.b.  Vienna,  the 
wholesale  export  price  being  £35.  It  is 
said  to  be  a  very  good  export  article,  large 
numbers  being  sold  in  England  in 
particular. 

The  motor  truck  industry  is  also  fairly 
established,  and  all  Austrian-made  trucks 
are  four-cylinder,  Avith  the  exception  of 
the  Steyr,  which  is  a  six-cylinder  2^-ton 
model. 

About  70  per  cent  of  the  automobiles 
manufactured  in  Austria  are  exported, 
chiefly  to  the  succession  states  and  the 
Balkans,  though  recently  Western 
Europe  has  been  coming  to  the  fore  as  a 
market.  Austro-Daimler  and  Steyr  seem 
to  have  found  a  foothold  in  England, 
especially  the  Daimler  six-cylinder.  In 
spite  of  the  large  exports,  some  passenger 
cars  are  imported  into  Austria,  mostly 
from  Germany;  these  are  chiefly  high- 
priced  cars.  There  are  also  some  imports 
from  Italy  and  a  few  low-priced  American 
cars.  Long-term  business  is  not 
customary  in  Austria,  and  exports  are 
usually  shipped  only  when  the  whole 
price,  or  at  least  the  greater  part  of  it, 
has  been  advanced. 

THE  ZINC  INDUSTRY. 

There  is  not  a  sing'le  zinc  mine  in  opera- 
tion in  the  whole  of  Great  Britain  at  the 
present  time,  according  to  the  rihairman  of 
ilie  Lead  and  Zinc  Mmeowners'  Associa- 
tion. (Consequently  the  5,000  workers  are 
at  i)rrsent  living  on  out-of-work  ]iay.  The 
]irint  ipal  mines  are  situated  in  Cumber- 
land, Ivauarkshire  and  North  Wales,  and 
the  miners,  as  a  rule,  form  a  small  village 
coniniunitv  in   the  iieiiihlxnn  hrxxl  of  the 


)nines,  each  of  which  emj^loys  on  the 
average  from  60  to  120  workers.  These 
villages  are  already  languishing  and 
threaten  to  become  derelict.  If  we  only 
had  the  economic  ]jrice  of  zinc  to  contend 
against,  we  should  have  some  hope  of 
pulling  through,  but  as  it  is  we  are  faced 
with  a  competitor  selling  zinc  ores  prac- 
tically at  our  doors  at  about  half  what  it 
costs. 

That  competitor  is  the  Government, 
which  during  the  war  contracted  till  1930 
for  the  whole  of  the  Australian  output,  up 
To  300,000  tons  per  annum.  linding 
themselves  now  with  800,000  tons  on  their 
hands,  they  are  offering  this  in  Swansea 
at  £3  15s.  per  ton.  Since  the  Government 
are  paying  £4  10s.  a  ton  in  Australia,  and 
fieight  and  other  charges  amount  to  about 
£3  a  ton,  they  are  thus  selling  the 
oie  for  about  half  what  it  costs,  the 
dilierence  having  to  be  made  up  by  the 
taxpayer.  Were  our  mines  now  working 
the  economic  selling  jtrice  of  the  ore  at 
tile  mines  would  be  £6  per  ton.  Add  to 
this  an  average  of  about  £1  10s.  for  rail- 
way rates,  etc.,  and  we  would  have  to  ask 
in  Swansea  £7  10s.  a  ton,  exactly  double 
what  the  Government  is  charging. 
Another  point  is  that  whereas  Continental 
biiyers  were  prepared  to  pay  £5  5s.  pei 
ton,  they  are  now  demanding  it  at  the 
same  price  as  it  is  being  offered  in  South 
Wales." 

It  is  calculated  that,  for  the  year  ending- 
March  next,  the  Government  losses  on  the 
zinc  contract  will  amount  to  £601,200; 
this  in  spite  of  the  fact  that  for  various 
reasons  the  full  quantity  of  300,000  tons 
will  have  not  been  delivered.  Next  year 
the  loss  may  easily  reach  £1,000,000  or 
£1,200,000.  ^ 

Ship  Canal  Co. 

Addressing  the  shareholders  of  the 
Manchester  Ship  Canal  Co.,  Capt.  W.  C. 
Bacon,  the  chairman,  said  he  was  of  the 
opinion  that  they  have  good  reason  to  be 
hopeful  in  regard  to  the  prospects  of  the 
current  year.  At  the  same  time  he 
pointed  out  that  competition  between  the 
different  ports  has  again  l)ecome  very 
active,  and  that  this  state  of  things  is 
likely  to  continue.  During  the  war  and 
the  trade  boom  which  followed  competi- 
tion was  not  so  much  a  question  of  price 
as  a  question  of  being  able  to  accom- 
modate the  traffic.  Now,  however,  with 
bad  trade  and  slackened  demand  for  com- 
modities, people  naturally  are  out  to  buy 
in  the  cheapest  market.  Referring  to  the 
demands  fiom  shipowners  and  traders  for 
a  reduction  of  port  charges,  Mr.  Bacon 
said  it  was  impossible  t()  reduce  charges 
unless  there  was  a  reduction  in  wages  and 
other  expenses,  but  the  princii)al  item  wa< 
wages. 

WEEKLY  OUTPUT  OF  COAL. 

We  givQ  below  the  official  statement  of 
the  coal  output  at  the  mines  of  Great 
Britain  for  the  four  weeks  ended  Februarv 
11.  For  the  week  ended  Febniary  11  the 
d  '^'-ut  was  4. 902,500  tons,  as  compared 
with  4,S03,100  tons  in  t1u>  inevicnis  week. 


and  4,245,400  tons  in  the  week  end*  d 
February  12,  1921.  , 


Jan.  28. 
I  oiis. 

232,500 
eiS.ftOO 
849.900 


Feb.  4  Feb.  '  1 
Tons.  Ti>i 


Jan.  21. 

Districts.  Toi.s. 

Vorthumberland   2-.'3,300 

Durham     5^2,9(l0 

Yorkshire                    ..  819,800 

Lancasliire,  Chesliire, 

and  N.Tth  Wales    ..  393,900 

Derby.  Noitinghamand 

Leicester                  ..  589,000 

Stafford,  Shropshire, 

Warwick,    Worcester  326,000 

South  Wales  and  Mon- 
mouthshire  927,5^00 

other  Enghsh  Districts  87,800 

Scotland   60><,900 

Total    4,56('.500   4.738.700   4,803,100  4.902 


410,600 

618,000 

349,300 

909,000 
90,000 
000,900 


229  500 
627,900 
861,800 

419.600 

638,500 

358,800 


251 

6.i4,  ;UI. 

859,1001 
421, .'.Qo! 
642,700 
374  Oi 


897,700      926,  iO' 
89,200  90.10( 
680,100      676,  :C( 


QUERY. 

We  invite  our  readei-.s  to  submit  practical  proble)i 
for  solution  by  our  staff,  or  by  other  reader 
Replies  will  be  paid  for. 


CoMPKESSED  Air. — The  writer  has  been  expt  1 1 
nieuting  to  see  if  a  jet  of  eompressed  air  can  1 
used  w.ith  an  injector  as  a  water  lift.  There  is,  o 
course,  no  condensation  to  assist,  and  water  mus 
be  blov.'U  through  a  single  cone  by  direct  force 
The  arrangement  is  on  the  lint*  of  the  enclose^ 
sketch,  and  the  trouble  is  that  as  soon  as  any  pm' 


ceptible  pressure  is  attained  in  the  pipe  tlu 
blows  back  out  of  the  throat.  This  is  rather  >li 
cult  to  understand,  as  one  would  think  that  tli  ' 
would  pass  through  the  water,  oven  if  it  Sail  I 
carry  it  with  it.  Perhaps  the  cone  does  not  e\  in 
enough  to  let  the  air  get  away  after  passiiit:  ' 
throat.  The  writei-  wants  to  try  different  si  a 
of  oone,  and  would  be  glad  of  a  suggestion  - 
the  most  promising  line  to  take. — G.  H. 


Pilotage  on  the  Tyne.— A  meeting  of  the  N\  i 
of  England  Steamship  Owners'  Association  \- 
held  recently,  when  it  was  reported  that  the  T;  ■ 
Pilotage  Commission  was  contemplating  oppo-ii  i 
to  confirming  the  Bill  regardintr  the  recent  eii  iu. 
whicli  maintained  voluntary  pilotage  on  the  I  y  • 
It  was  agreed  that  the  necessary  steps  should  e 
taken  to  maintain  tiie  position  of  tiie  shipoviu  ■ 
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[FROM  CORRESPONDENTS  AT  HOME  AND  ABROAD.] 


NEWCASTLE^ON-TYNE. 

|.     (From  Our  Own  Correspondent.) 

Mr.  Ernest  Hatton,  who  liad  charge  of 
the  Salford  Tramwavs  during  their  transi- 
tion from  horse  to  'dectric  traction,  and 
who  for  the  past  17  years  has  been  chief 
engineer  to  the  Newcastle  Corporation 
TrSmways  system,  has  had  to  relinquish 
that  position  owing  to  ill  health.  The 
position  thus  vaca'ed  is,  the  writer 
believes,  an  excelleni  one  for  an  ambitious 
engineer,  and  the  sa'ary  is  somewhere  in 
the  vicinity  of  f  l,o(]()  per  annum.  The 
position  is  now  vacant. 

The  North  British  Railway  Co. 
announce  reductions  iu  their  rates  for  coal 
carried  to  steelworks,  blast  furnaces  and 
oil  works. 


SHEFFIELD. 

(From  Our  Own  Correspondent.) 

The  latest  report  of  the  Sheffield 
Chamber  of  Commerce  is  to  the  effect 
that  the  heavy  trades  haVe  seen  the  worst 
of  their  troubles  and  trials,  providing  we 
keep  clear  of  coal  wars.  There  are 
obvious  indications  of  an  inclination  of 
world  buyers  to  turn  to  this  country  for 
what  they  must  have,  as  Continental 
makers  generally  appear  to  be  committed 
well  ahead  at  prices  they  will  not  be  able 
to  repeat. 

Much  interest  centres  round  the  pig 
iron  inarket,  as  trade  experts  suggest  the 
possibility  of  a  shortage  when  industrv 
gets  into  full  swing  again.  The  fact  is 
that  instead  of  importing  pig  iron — as 
we  have  being-  doing,  and  are  doing  to 
complete  old  contracts — we  are  about  to 
bea-in  exporting-.  Derbyshire  has  bougie  + 
a  lot  of  cheap  Belgian  iron  iu  the  pa«t 
year,  but  several  T>^akers  have  arranged 
sales  for  export.  Fear  is  expressed  tha+ 
foreign  steelmakers  may  bespeak  our  best 
and  cheapest  supplies  of  iron  made  h\ 
modern  furnaces,  and  then  when  deT>^and 
is  brisk  we  shall  be  left  to  buy  what  is 
i^'ade  in  the  older  furnaces  that  cost  more 
to  work. 

As  regards  trade  and  activity  in  the 
Sheffipld  district,  I  have  iust  coniplete'1 
an  exhaustive  analysis  of  returns  a"d 
statistics  in  regard  to  transport,  trade 
transactions  in  various  forms,  unemploy- 
ment an.d  special  bankino-  acponuttf. 
These  prove  conclusively  that  8heffi°l'^' 
for  some  months  has  scarcely  reachefl  a  45 
per  cent  ba^is  of  its  normal  activities. 

Consi'lerable  interest  has  been  aroused 
by  the  discovery  here  of  a  new  non-spelter 

stainless  "  nickel-silver  alloy,  in  which 


nickel  and  copper  are  combined  with  one 
per  cent  of  tin.  Its  chief  characteristic 
is  that  it  is  very  ductile,  forgeable  hot  or 
cold,  of  fine  tensile  qualities  and  prac- 
tically stainless. 

Engineering-  firms  are  taking  great 
interest  in  the  alloy,  which  costs  about 
half  of  what  rustless  iron  does,  and  it  is 
said  it  will  pf)ssibly  prove  a  keen  rival  to 
it  for  many  purposes.  Electrical 
engineers  are  experimenting  with  it  in 
connection  with  eleclric  furnaces.  By  the 
way,  other  so-called  "stainless"  nicVel^ 
are  being  offered,  but  one  at  any  rate  has 
about  the  average  of  spelter  peculiar  to 
standard  com]i(  si+irms,  which  may  vary 
from  15  to  abi'ut  20  pj-r  (ont. 

One  of  the  largest  [ncf)motives  in  the 
world  is  just  completed  at  the  Yorkshire 
Engine  Co.'s  works,  Sheffield,  ior  the 
mountainous  regions  of  Spain.  It  is 
specially  built  to  burn  coal  of  poor 
(juality.  with  the  result  that  tiie  firebox 
is  50  ft.  square  compared  with  30  ft. 
average.  The  engine  has  three  cylinders. 
The  total  length  of  engine  and  tender  over 
the  buffers  exee^ds  75  ft..  and  in  service 
their  weight  will  be  136  tons. 


BIRIvllNGHAM. 

(From  Our  0\\'n  Correspondent.) 

When  the  operatives  refused  the  rather 
drastic  cuts  suggested  by  the  local 
employers  the  matter  was  again  con- 
sidered, and  the  employers  th(  n  suggested 
the  following-  compromise  (tiiis  came  as 
the  result,  by  the  way,  of  five  hours'  close 
discussion):  Cs.  reduction  in  March,  6s. 
in  May,  4s.  in  June,  and  no  further  altera- 
tion to  be  made  until  there  has  been 
another  conference.  The  unions  are  to 
consider  this  compromise,  and  they  are  to 
give  the  employers  an  answer  by  March  6. 

The  employers  say  that  the  Midland 
firms  not  doing  pineb'  engineeribg  work 
had  called  for  the  coi.ferences,  and  were 
anxious  to  meet  the  unions  in  an  attempt 
to  modify  their  original  request  tlal  :he 
whole  of  the  26s.  should  be  removeti  this 
year. 

The  men's  case  was  presented  bv  ]\[r.  W. 
T.  Kelly,  Mr.  Will  Thome,  M.P.,  and 
Mr  Fldred  Hallas,  M.P.,  and  the  first 
imiiortant  matler  dealt  with  was  the 
boundaries  of  an  allied  section  of  the 
engineering-  industry.  The  men's  represen- 
tatives urged  that  while  there  was  an 
alb'ed  section  they  >  ould  not  accept  the 
whole  of  the  in  lustries  suggested  HS  in 
number)  whic  the  employers  desired  to 
have  scheduhd  as  allied,    Four  or  five 


of  these  could  not  possibly  be  separated 
from  engineering.  Their  contention  was 
that  ammunition  making,  dropped  and 
stamped  forgings,  spring  making,  and 
■cycle  making  showed  no  clear  line  of 
demarcation  from  engineering. 

I  am  given  to  understand  that  there  is 
every  possibility  that  an  agreement  will  be 
arrived  at  iu  regard  to  this  question  of 
demarcation.  The  employers  have  already 
given  way  iu  regard  to  cycle  making  and 
dropped  and  stamped  forgings,  and  one  or 
two  other  trades,  and  it  is  thought  that 
there  is  nothing-  now  in  the  way  of  a 
general  agreement  being  reached  in  regard 
to  that  matter. 

There  has  been  a  rumour  to  the  effect 
that  Sir  Reginald  Brade,  the  late  Secre- 
tary to  the  War  Office,  has  resigned  his 
seat  on  the  board  of  tlie  Austin  Motor  Co. 
Sir  Herbert  Austin  will  say  nothing  on 
the  nuitter,  but  obviously  the  report,  is  an 
inspired  one. 

The  company  have  been  doing  well  of 
late,  and  last  week's  deliveries  were  the 
best  for  six  months.  It  is  expected  that 
the  output  will  show  a  tangible  increase 
every  week  for  some  time  to  come.  During 
last  week  the  company  were  the  recipients 
of  the  largest  order  from  abroad  that  they 
have  had  for  12  months. 

I  understand  that  a  well-known  Midland 
business  man  is  about  to  be  appointed 
commercial  director  to  the  company.  Mr. 
J.  A.  Hall,  who  formerly  held  a  respon- 
sible position  there  and  resigned  some 
mouths  ago,  has  been  on  an  extended  tour 
in  the  United  States,  but  is  now  back  in 
Birmingham. 


BARROW. 

(From  Our  Own  Correspondent.) 
While  there  has  been  a  speeding-  up  in 
business  in  the  West  Coast  hematite  pig 
iron  trade,  it  has  to  be  noted  that  buying 
is  being-  largely  restricted  to  needs  of  an 
i'^-mediate  character,  and  that  forward 
transactions  have  not  so  far,  at  any  rate, 
materialised  to  the  extent  which  Avas 
anticipated.  The  announcement  that  the 
Millom  ironworks  would  restart  this 
week,  however,  was  a  further  encouraging 
sion  that  things  are  improving-  all  the 
time,  surely  if  slowly.  Bessemer  mixed 
numbers  are  still  ouoted  at  £4  18s.  6.d. 
per  ton  at  works.  Fairly  large  quantities 
of  ordinary  iron  are  being  taken,  and  the 
American  demand  for  ferro-manganese  at 
£14  10s.  per  ton  remains  .brisk.  Both  at 
T??rrow  and  in  Cumberland  the  steelworks 
have  sufficient  orders  on  handio  guarantee 
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several  weeks'  activity,  and  meautiine  it 
is  expected  that  additional  business  will 
be  forthcomino-.  The  iron  oie  industry  is 
beginninij  in  wear  a  healthier  aspect  tluiii 
has  been  the  case  for  many  months. 

lu  moving-  the  adoption  ot  the  repoit  at 
the  annual  meeting  ot  the  Furness  llail- 
way  Co.,  at  Furness  Abbey  Hotel,  the 
chairnuin,  Mr  F.  .1.  Ramsden,  observed 
that  their  prosperity  was  almost  entirely 
dependent  iipon  that  of  the  iron  and  steel 
trade,  and  the  depression  which  had 
existed  thi-onghont  the  year  in  that 
indnstiy  had  naturally  a  very  bad  effect 
upon  the  comj)any"s  business.  The  total 
number  of  fuinaces  in  the  Furness  and 
West  Cumberland  districts  was  something- 
over  40,  and  normally  there  were  24  in 
blast  at  one  time.  Bring  the  coal  strike 
there  were  none  in  ])last  at  all,  and  since 
the  end  of  railway  control  in  August 
there  had  never  been  more  than  eig-ht 
active.  The  result  was  a  decrease  of  over 
50'  per  cent  in  the  goods  and  mineral 
traffic  since  the  end  of  the  control  period. 

The  further  reduction  of  railway  rates 
was  almost  entirely  dependent  upon  a 
reduction  in  railway  wages.  Describing 
how  the  comi)any  was  affected  by  local 
rates,  he  said  that  the  increase  in  the 
amount  paid  in  Barrow  alone  duriugi  1921 
over  191'3  was  equal  to  ^  per  cent  on  the 
ordinary  dividend.  The  increase  in  rates 
throug-hout  the  system  for  the  same  period 
was  equal  to  over  1  per  cent.  In  reply  to 
a  shareholder,  Mr.  llamsden  said  that  the 
amount  of  traffic  in  motor  spirit  brought 
to  the  port  of  Barrow  was  a  very  satis- 
factory feature  of  the  year's  business,  and 
that  they  would  welcome  any  additional 
company  who  woirld  use  the  poit  in  a 
similar  line  of  trade. 


BRISTOL. 

(From  Our  Own  Corrkspondent.) 

Locomotive  engineers  have  been  more 
fortunate  than  some  of  the  other  local 
firms  in  getting  a  sufficiency  of  orders  to 
keep  them  busy.  The  Avonside  Engine 
Co.  has  been  engaged  upon  a  contract  for 
six  locomotives  for  India,  for  the  Commis- 
sioners of  the  Port  of  Calcutta,,  10  x  24-0()0 
of  5ft.  Gin.  gauge.  This  firm  has  also  a 
contract  to  build  engines  for  Queensland, 
Australia.  Another  local  firm  that  has  of 
late  been  fairly  well  engaged  is  the 
Douglas  Motors  Ltd.,  in  the  manufacture 
of  motor  cycles.  The  Board  of  Trade 
returns  for  December  show  that  out  of  the 
whole  of  the  ex])ort  trade  of  manufactured 
motor  cycles  Douglas  Motors  Ltd.  had 
more  than  their  usual  share.  They 
actually  executed  '38'4  per  cent  of  tlie 
export  trade  of  that  numth. 

The  introduction  of  floating  mechanical 
plant  at  Avonmouth,  about  two  years  ago, 
was  uoi  regarded  with  favour  by  laboui . 
llecently  the  gi'ain  porteis  ceased  work  as 
a  ])r()test  against  the  use  of  nu'chanical 
jilant  at  the  docks,  but  resumed  the  next 
day,  on  the  advice  of  their  union  leaders, 
negotiations  l)eing  opened  regarding  the 
disaffection.  Suction  elevators  have  been 
placed  in  commission  at  Avonnn)uth 
Docks,,  and  it  is  considered  that  these 
craft,  with  the  Mitchell  floating  plant  and 
the  shore  elevators,  did  much  to  bring  to 


notice  the  satisfactory  condition  of 
des])at(  h  at  the  ])ort. 

At  the  ordinary  geneial  meeting  of  the 
Bristol  and  South  Wales  Baihvay  Wagon 
Co.  Ltd.,  lield  recently  in  Bristol,  it  was 
pointed  out  that,  compared  with  the 
figures  for  the  j)revious  year,  there  was  a 
reduction  of  about  £'1,2")()  in  interest  and 
general  charges;  while,  on  the  other  hand, 
the  receipts  fiorn  wagon  rents,  etc.. 
showed  a  falling  off  of  nearly  i'.'iOOO, 
which  was  accounted  for  by  the  fact  that 
there  has  been  less  business  owing  to  the 
geneial  depression  in  trade  caused  by  the 
coal  strike  and  the  high  cost  ot  N\  agcs  and 
materials.  Colliery  proprietors  had  not 
found  it  neceissary  or  desirable  to  buy  new 
wagons,  Init,  as  stated  in  the  directors' 
report,  it  was  hoped  there  would  soon  be  a 
revival  in  their  trade,  and,  as  a  nnitter  of 
fact,  they  had  recently  secured  several 
large  contracts,  which  had  enabled  them 
to  employ  considerable  sums,  yielding  a 
vei-y  good  return.  As  the  bank  rate  had 
recently  gone  down,  and  gilt-edged  securi- 
ties had  aj)])reciated,  they  had  recently 
realised  a  consideiable  portion  of  the  War 
Stock  they  took  up  to  assist  the  (iovern- 
ment  during  the  war.  The  proceeds 
invested  in  their  business  would  give  them 
a  much  laiger  return  on  their  money.  The 
diviflend  decided  to  be  paid  was  the  same 
as  has  been  paid  for  the  last  00  years, 
luimely,  10  jicr  cent  per  annum,  less 
income  tax. 

The  Bristol  Waterworks  Co.  have  in- 
curred abnormal  expenditure  during  the 
jiast  year  by  additioiral  pumping,  rendered 
necessary  by  the  partial  failure  of  the 
gravitation  sources  in  consoquerrce  of  the 
drought,  (rood  prog]  ess  has  been  made 
in  the  construction  oJf  the  Cheddar  works, 
which  a  If  InMng  carried  out  with  all  pos- 
sible despatch. 


WEST  RIDING  OF  YORKSHIRE. 

(From  Our  Own  Correspondent.) 

There  is  still  nothing  approaching 
general  activity  in  the  West  Hiding  iion 
and  steel  trades. 

Amongst  orders  recently  secured  by 
Leeds  engineering  firms  we  may  note  the 
fcllowing,  viz  :  Steel  tubes  for  the  Met- 
ropolitan Water  Board  by  Clayton,  Son 
&  Co.  Ltd.  ;  for  the  l*reston  waterworks, 
a  locomotive  by  the  Hunslet  Engine  Co. 
Ltd.,  and  a  2*  ton  locomotive  crane  by 
Thos.  Sniitli  &  Sons,  liodley,  I^td.  ;  for 
bridge  steelwoi'k  at  NorAvich,  S.  Butler  & 
Co.  Ltd.,  Stanniirgley ;  for  the  Admiralty, 
;ui  hydraulic  testing  ma.chine,  bv  J.  Buck- 
ton  &  Co.  Ltd.  At  Otley,  the  Electro- 
mobile  Co.  I;td.  have  secured  an  order 
from  the  Glasgow  Cori)oration  for  one  of 
their  battery  locomotivesi  capable  of  deal- 
ing with  30  ton  loads. 

Enquiries  recently  made  in  the  S])en 
Valley  show  business  to  be  still  very 
depressed.  The  numerous  makers  of 
wroug'ht-iron  pulleys  are  taking  what  few 
orders  are  available  at  very  cut  prices. 
Makers  of  woodworking  machinery  in  the 
area,  having  a  wider  field  available  for 
taking  their  productions,  are  not  so  badly 
placed  as  some  branches,  although  there 
is  i)lenty  of  scojie  here  for  imjirovement . 


Considerable  feeling  has  been  arouset 
in  Leeds  over  the  decision  of  the  Corpora 
tion  Electricity  Committee  to  place  orders 
on  the-  Continent  for  a  considerablt 
number  of  electricity  meters.  A  membe" 
of  the  Electiicity  Committee,  who  is  alx 
a  Labour  leader,  states  that  there  is  a  rinj. 
in  tliis  country  which  is  demanding  45s  Gd 
per  meter,  whei  eas  in  (xermany  meters  cai 
I.e  bought  lor  23s.  Id.  carriage  paid;  ii 
Switzerland  for  27s.  4d.,  and  in  I'rauce  fo 
32s.  (id. 

The  demand  tor  machine  tools  is  as  bat 
as  cA'er,  even  secondhand  tools  appear  d 
be  unsaleable.  Engine  builders  am 
iM.ilerniakers  (continue  working  shoi  t  lim 
with  considerably  depleted  staffs. 

We  are  glad  to  note  that  the  disjnite  a 
the  liCeds  l^^teelworks,  referred  to  in  ou 
last  report,  has  been  amicably  settled  air 
work  resumed. 


SOUTH  STAFFORDSHIRE  AND 
WORCESTERSHIRE. 

(From  Our  Own  Correspondent.) 

Cutting  is  widely  in  e\idence  in  tli 
uiiUiarKed  bar  section,  owing  to  the  kee 
c(nn])etition  for  the  restricted  amount  ( 
business  available.  For  good-cla- 
Staftordshire  iron  the  price  is  now  aboi 
i'll  15s.,  but  some  firms  claim  to  be  doiii 
busiuess  on  the  basis  of  £12  and  ove 
Nut  and  bolt  bars  are  still  obtainable  ; 
£'11,  and  some  oti'ers  are  reported  { 
£10  15s.  A  little  steel  rerolling  is  bein 
done  with  English  billets  at  £1  5s.  ]S 
foreign  billets  appear  to  be  on  0ff(> 
Belgian  ([notations  relating  to  finislif 
material.  These  are,  however,  subject  1 
market  fluctuations  and  prompt  payniei 
OTi  bill  of  landing. 

There  has  been  during  the    week  li 
improving  demand  for  pig   iron,  not  i 
large  dimensions,  certainly,  but  sufficiei 
t.)  raise  hopes.    The  demand  for  found 
iion  shows  a  decided  improvement  and 
si.tne  distiicts  it  is  reported  to  be  entire 
alj'-'oibing  the  out]nit.    Considerable  tc 
cages  ot  forge  material  have   also  heti 
taken  up  this  week.    Not  withstanding  tl 
C(dve    scarcity   and   the   geneial  rise 
values  of  this  commodity,  iron  prices  tei 
still  downwards,  a  matter  of  half-a-crcv 
representing  the  extent  of  the  deineci 
tion  of  some  qualities  on  the  week.  Deib, 
sliire  No.  3  (luality  now  averages  85s. 
frrnaces  with  here  and  theie  a  transactiti 
at  82s.  Gd.,  while  forge  material  can 
bcught  at  75s.  to  77s.  6d.  Northanipto' 
shire  foundry  iron  is  being'  sold  at  80s. 
82s.  Gd.  and  forge  as  low  as  70s.  to  72s.  t! 
Smelters    are    much    ])erturbed    at  t 
increasing  price  of  coke,  some  quotatio 
from  ovens  this  week  showing  an  inerea 
of  5s.    This,  it  is  estimated,    will  a' 
something  like  8.s.  Gd.  to  the  cost  of  ]> 
iron  production.     A  further  conijdaint 
made  of  the  unsatisfactory  state  of  >ii 
plies  of  late,  furnaces  in  some  insfaui 
having  had  to  wait  for  fuel. 

liOcal  makers  of  galvanised  sheet,s  ha 
slightly  advanced  their  inices,  the  reas 
assigned  being  the  unprofitable  charuct 
of  recent  business.  The  local  mills  a 
meeting  with  keen  competition  fit 
South  Wales  in  black  sheets,  one  tii 
(pioting  these  at  £10  10s.,  nt  least 
below  the  local  figure. 
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The  steel  tvarle  .shows  little  chaii<"'e,  the 
demaud  for  foii.structional  eugiiieeriug 
beino-  small,  Avhile  the  railways  and  ship- 
l)iiiklino;  trades  call  for  very  little  steel. 
Staffordshire  .steel  hoops  have  depreciated 
in  value  and  can  now  he  ohtained  at  £12, 
common  tube  .stripi  is  5s.  less  this  week, 
being  c|iioted  £10  5s.  Small  steel  hars 
are  as  low  as  £9  5s.,  hillets  remain  at 
£7  OS.,  and  there  is  no  change  in  the  ]iosi- 
tion  as  regards  plates  and  sections. 


GLASGOW. 


(Fkom  Our  Own  Correspondent.) 

In  the  shipbuilding  and  iron  and  steel 
industries,  which  are  the  two  chief  ones  in 
the  Clyde  area,  the  prospects  are  not 
improved  by  new  circumstances  which 
have  arisen. 

The  question  put  up  to  the  workers 
seems  one  of  rejuvenating  or  killing  the 
industry,  .so  that  surely  sonje  form  of  com- 
promise will  be  reached.  Then,  again,  in 
the  steel  trade,  while  the  appeal  of  the 
local  valuation  authorities  has  not  been 
sustained  and  consideiable  concessions 
have  been  made  in  the  latest  valuations, 
they  are  still  a  very  heavy  burden  on  a 
struggling  industi-y,  and  will  certainly 
postpone  the  period  of  recoveiy. 

The  conditions  in  local  iron  and  steel 
works  are  still  very  depressing",  and  there 
is  practically  nothing  doing.  Boiler 
plates  remain  at  £14  per  ton,  ship  jdates 
£10  10s.  per  ton,  and  sections  <£10  all 
delivered  Glasgow  stations.  Messrs. 
Oolville,  of  Motherwell,  report  nmre 
enquiries  from  abroad,  hui  state  that  if 
the  freights  from  this  side  were  as  favour- 
ahle  as  those  from  Continental  ports 
there  would  be  nmre  foreign  business 
secured. 

In  the  nmchine  tool  industry  those' 
firms  that  still  have  their  works  open  are 
kept  going  with  odd  foreign  and  colonial 
orders.  Enquiries  from  a})i()ad  are  quite 
plentiful,  hut  American  and  (lerman  com- 
petition is  very  keen.  The  (jrovernment  of 
Western  Australia,  are  buying'  tools  for 
their  railway  workshops,  and  the  Indian 
State  Railways  have  recently  issued 
schedides. 

Shipbuilding"  is  iy-a  poor  way,  although 
njarine  engineers  keep  pushing  ahead 
with  oil  engines.  Last  year  witnessed  a 
record  tonnage  launched  with  oil  engine 
equipment,  and  in  coming  years  the 
advance  is  likely  to  be  more  pronounced. 

I  hear  that  Falkirk  ironfounders  are 
having  trouble  with  German  competition 
in  baths,  which  is  a  trade  once  claimed  by 
the  Scottish  makers.  The  trouble  is  not 
so  much  the  competition  tor  foreign  busi- 
ness as  the  fact  that  home  buyers  are 
beginning  to  favour  the  Gei-man  jiioduct 
on  account  of  the  low  price. 


I  CARDIFF. 

I         (From:  Our  Own  Correspondent.) 

j  Although  matters  from  a  trade  ])oint  oi 
I  Mew  are  still  very  quiet  and  showing  but 
I  few  signs  of  the  boom  that  all  are  expect- 
j  ing,  many  developments  are  going  for- 
1     ward  in  anticipation  of  better  time.s. 

Kecently  there  was  started  at  Newjiort. 
in  a  very  quiet  fashion,  Messrs:  1j.  1). 
J     Wliitehead  tt-  Co.'s  new  mills.    These  are 


situated  near  the  Newport-Carditf  main 
road  on  the  outskirts  of  the  town.  The 
vorks  occupy  a  plot  of  land  about  -30 
acres  in  extent,  and  are  equipped  for  deal- 
ing with  a  wide  lange  of  hoo])  and  strij) 
.steel  The  mills  are  the  Hist  of  their  type 
in  the  district  and  ha^•e  been  si)ecia]ly 
designed  by  the  ^Morgan  Construction  Co.', 
of  Worcester,  Mass.,  t^S.A.  The  plant 
is  capable  of  giving  a  highly  finished  and 
Jiccuiate  product  in  quantities  greatly  in 
excess  of  what  has  hitherto  been  thought 
I'cssible.  The  outinit  will  be  about  2,000 
ti  us  ])er  week. 

In  the  Ogmore  Vale,  Messrs.  Cory  Bros, 
have  launched  out  on  a  big  scheme  oi 
iniproveuient  and  development  which  will, 
it  is  estimaled,  invuhe  an  ex])enditure  of 
over  a  million  jnjunds.  The  main  object 
is  the  electrification  of  the  comjiany's 
cclliei-ies  of  Aber,  Wyndham  and 
Penllwyngwent,  and  some  of  their  undei- 
l;:kin<>'s  in  the  Tvliondda  also. 


Pennsylvauia  Edison  Co.  of  Easton,  Pa.; 
the  Madison,  Wis.,  Gas  &  Electric  Co., 
and  the  North  Carolina  Light  &  Power  Co. 


UNITED  STATES  OF  AMERICA. 

(From  Our  Own  Correspondent.) 

During'  last  week,  beside  an  application 
for  permit  or  licence  under  the  Federal 
Abater  Power  Act  for  a  1,000  h.p.  hydro- 
electric development  and  another  for  one 
of  2,500  h.p.,  the  Spring  Lake  Railway 
&  Pow(>r  (.'().  has  filed  api)lication  for  two 
jiroposed  project.s.  The  upper  develop- 
ment consists  of  three  diversicm  dams  in 
IVnitle  river, _  North  Fork  of  Toutle  river 
and  Green  river  respectively,  and  con- 
duits leading  to  a  common  forebay  and 
power  house  with  an  estimated  capacity 
of  ;'0,000  h.]).  The  second  development 
is  to  be  on  the  first-mentioned  river,  and 
consists  of  a  concrete  arch  dam  40  ft.  high 
and  tunnel  and  o))en  flume  4i  miles  long 
to  a  i)ower  hou.se  with  an  installed  capacitv 
of  20,000  h.]). 

The  Iftah  Power  c't  Light  Co.  has  hied 
an  ajiplication  for  a  comprehensive 
develo])ment  of  the:  power  in  Green  river, 
between  the  Flaming  Gorge  in  the  north- 
east cornel'  of  the  State  of  Utah  and 
Paltlesnake  Creek,  a  short  distance  above 
Green  river,  I'tah.  It  has  also  filed  an 
a])plication  for  a  ])reliminaiy  permit  to 
develop  all  the  ])nwer  in  Yamiia  river,  in 
north-western  Colorado.  The  proposed 
deveh)])ments  in  Green  river  consist  of  six 
dams,  as  follows:  SwalloAv  Canvon  110  ft. 
high.  Echo  Park  ^lOft.,  Island  Park 
100  ft.  Split  Mountain  170  ft.,  Minnie 
Afaud  190  ft.,  Rock  Creek  1T5  ft.  Four 
dams  aie  juoposeil  on  the  Yampa  river,  as 
FoUows  :  .lunipei'  Mountain  20O  ft.  high, 
Maybell  120  ft.,  Lily  Park  250  ft.,  Blue 
Mountain  210  ft.  A  ]iower  housei  will  be 
located  at  each  of  the  dams.  These  ]no- 
ints,  logcllier  with  the  I'^laming  Gorge  and 
Pattlesnake  Creek  i>rojects  of  this  (■(  nijiany 
will  liave  an  estimated  installed  cajiacitv 
of  approximately  1,000,000  h.]). 

The  Westinghouse  Electric  &  Manu- 
facturing' Co'.  reports  that  there  has  been  a 
decided  increase  in  the  sale  of  large  ]>ower 
aiqiaratus  during  the  current  year, 
lanuary  sales  of  turbine  generators  and 
condensors  alone  amounted  to  more  than 
1,500,000  dols.  Some  of  the  companies 
purihasing  the   equipment    included  the 


Takata  &  Co.  of  Japan  ha.ve  oidered 
another  turbine  generator.  Fifty  .steam 
auxiliary  units  were  sold  during  the 
month  for  a  wide  range  of  applications, 
many  of  the  purchasers  being  industiial 
pMV\  ei  ])lants. 


Instiuctious  received  by  the  Bethlehem 
Steel  Coi']iora,tion  fiom  the  Na-\^/  Depart- 
ment to  suspend  work  on  war  craft,  guns 
and  armour  plate  will  result  in  the  laying- 
off  of  not  less  than  3,000  men  in  the 
.several  plants  of  the  company.  Orders 
have  been  received  to  stop  work  on  a 
bettleship  and  a  battle  cruiser  at  the  Fore 
rivei'  works,  and  of  guns  and  armour 
]date  at  the  principal  works  at  Bethlehem. 

New  .steel  tonnage  orders  have  come 
before  the  mills  from  many  different  direc- 
tions the  past  week  with  all  the  earmarks 
of  the  beginning  of  a  buying  revival  in 
iron  and  steel  of  respectable  proportions. 
Railioad  buying  is  looming  up  more 
jjiomisingly,  construction  undertakings 
clearly  are  ex]>anding  and  there  are  indica- 
tions of  some  quickening  of  interest  in 
mis^'ellaneous  manufacturing  lines.  Steel 
l)ioduction  again  is  working-  back  to  a  50 
]>er  cent  basis  with  the  Carnegie  Steel  Co. 
aiul  other  large  units  already  on  that  rate. 
The  Inland  Steel  Co.  is  planning  a  65  irer 
cent  outmit  next  week,  the  Tones  «S:  Laug-h- 
liu  Steel  Co.  has  eight  of  12  blast  furnaces 
in  c^-mmission,  ami  independent  works  in 
the  Mahonino'  Valley  have  raised  their 
operations  to  63  per  cent. 

For  the  sixth  consecutive  month  pig  iron 
production  gained  in  January,  though  the 
(  hange  was  inconsefiuential,  or  3,029  tons. 
The  totals  for  December  and  January  were 
1,645,804  and  1,642,775  tons  respectively. 
Active  furnaces  on  the  last  dav  of  January 
weie'  127  eompaied  with  123  in  December. 
January's  gain  in  steel  ingot  production 
was  mufdi  more  jjronouiiced.  The  esti- 
mated annual  rate  for  Januarv  was 
22,640,000  tons,  as  against  20,270,000 
tons  foi'  December. 


Henry  Ford,  "  the  universal  provider 
in  the  American  automotive  world,  A^-as 
laughed  at  when  months  ago,  he  said,  that 
a  fanner  ought  to  be  able  to  do  a;  vear's 
cultivating  work  in  three  weeks.  He  gave 
that  statement  a  ]>iactical  bent  recently 
when  he  ordered  his  big  tractor  plant  to 
jiroceed  at  top'  speed,  turning  out  a  million 
tractors  a  year.  This  is  his  answer  to 
(•om])etition  threatened  hv  McCormick  and 
other  manufacturers  of  tractors. 

"  Tractors,  like  autoimdiiles,  have 
become  a  farm  necessity,"  said  Ford.  "  In 
this  day  of  advanced  methods  all  actual 
fi,eld  work  on  the  farm  can  be  done  in  21 
days  ea(di  year.  AVe  do  it  here  (on  his  own 
iarm)  with  tractors  in  exactly  that  length 
of  t'lne.  and  there  are  5,000  acres  under 
ciiltivaticn. 

The  time  will  come  when  every  farm 
is  perfectly  equipped  and  when  everv 
farming  community  will  have  its  local 
\vorkshor)s  and  industry  where  farmers 
can  employ  themselves  profitably  for  th« 
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200  days  each  year  that  there  is  no  work 
to  be  done  on  their  fanns." 


I  have  more  than  once  in  these  notes 
referred  to  the  moral  hazard  as  well  as  to 
the  fire  hazard  in  American  insurance 
activities.  To  bring  this  matter  up-to- 
date  I  have  taken  a  short  extract  from  an 
editorial  in  ihe  Jomnal  of  Comvierce  (N.Y.) 
which  reads:  "That  the  destruction  by 
fii-e  of  property  to  the  value  of  332,654,950 
dols.  in  one  year  is  largely  as  a  result  of 
carelessness  and  moral  hazard  is  a  start- 
ling indictment  of  the  laxity  of  the  nation. 
The  fire  loss  record  of  the  United  States 
and  Canada  during  1921,  as  comijiled 
fi-om  the  daily  lecords  of  the  Journal  of 
Commerce,  reached  the  vast  figures  above 
quoted  and  is  even  in  excess  of  that  of  the 
previous  year,  when  high  valuations  then 
prevailing  brought  the  total  up  to 
330,855,625  dols.  It  is,  however,  some- 
wliat  encouraging  that  the  last  two 
months  of  1921  showed  a  slight  reduction 
compared  with  the  same  months  in  1920, 
December  being"  some  twelve  millions  less 
than  December  the  previous  year." 

The  same  journal,  after  giving  extended 
comment  from  the  Times  (London)  on  the 
subject  of  "  Waste  in  Industry,"  very 
sag-ely  observes  that  "  the  lesson  for 
American  industry  in  all  of  this  is  plain. 
Much  of  the  methods,  machinery  and 
technique  which  gave  America  an 
advantage  over  foraign  competition  jnior 
to  the  w^ar  lias  now  been  successfully 
learned  and  adopted  in  Europe.  If  we 
are  to  compete  successfully  in  the  future 
in  the  world's  markets — and  we  must  it 
full  prosperitv  is  to  be  ours — every  effort 
must  be  put  forth  to  eliminate  waste  and 
inefficiency  from  our  industry  and  com- 
merce." And,  it  will  do  no  harm  for 
British  masters  and  men  to  ponder  over 
the  deeper  meaning  of  this  as  it  applies 
to  the  unending  struggle  for  place  and 
position  in  internal  commerce  in  nuinu- 
factured  articles. 


Three  bids  ^\•ere  o]>ened  this  week  for  the 
construction  of  the  vehicular  tunnel  to 
connect  the  city  of  New  Yoik  with  the 
mainland  of  New  Jersey,  under  the  Hud- 
son river.  Tliere  was  only  15  per  cent 
difference  between  the  highest  and  the 
Icwest  bidders  The  lowest  figure  was 
that  of  Booth  &  Flinn,  for  19,250,000  dols. 
'J'he  lowest  bid  was  under  the  estimate  of 
the  chief  engineer  of  the  tunnel  commis- 
sion, whicih  was  20,000,000  dols.  This 
is  said  to  be  the  largest  single  contract  for 
construction  work  ever  awarded  in  the 
State  of  New  York.  Contract  for  the  con- 
struction of  shafts  at  the  New  York 
entrance  of  the  tunnel  has  already  been 
completed.  This  contract  was  for  050,000 
dols. 


A  special  despatch  to  the  Neic  York 
Tribune  states  that  Tiobert  McKnight,  a 
n)eta]luro-ist  and  ilu-mi,st  of  Pittsburg, 
had  perfected  a  process  Mliich  will 
JH'oduce.not  only  steel  fioni  iron  oic,  l)u1 
also  enable  tungsten,  uranium,  vanadium 
and  tellurium,  as  well  as  a  combination  oT 
these  allovs  to  be  taken  from  tlie  raw  ore. 

The  technical  nature  of  the  new  process 
AVas  not  made  public,  biil  ii  was  said  that 


it  is  not  complicated  and  that  the  trans- 
formation, of  the  raw  ore  into  steel  will 
greatly  lessen  the  present  production  cos-ts 
of  the  finished  ])roduct. 

Export  business  in  steel  continues  to  be 
chiefly  \\ith  Japan.  The  largest  order 
placed  this  week  is  that  of  10,000  tons  of 
60  lb.  rails  for  the  Imperial  Government 
Kailways.  It  is  also  reported  that  the 
chief  com])etition  met  by  America  in  the 
Japanese  market  is  from  Oreat  Britain, 
parti(;ularly  in  sheets  and  tinplate,  with 
ocean  freig''ht  rates  said  to  favour  British 
firms. 


The  Ejuergency  Fleet  Corporation  has 
rejected  all  the  eleven  bids  for  105,000  tons 
of  steel  in  the  abandoned  Hog  Island  ship- 
yard, on  the  ground  that  all  fell  below  a 
fair  market  value. 


(Eeuter's  Engineering  Service.) 
Copper  Mining  Ol'tlook. — Reports 
received  from  the  copi)or  sections  of  the 
country  state  tlnit  prospects  are  slowly 
improving;  some  mines  have  reojjened 
wliile  others  are  about  to  resume  ijr(Mlu(  - 
tion  on  a  limited  scale.  Some  mining 
authorities,  however,  are  still  pessimistic 
over  the  early  revival  of  the  industry.  Mi-. 
P.  (jr.  Siiilsbury,  president  of  the  Arizona 
Industrial  Congress,  declares  that  a 
'resumption  of  copper  mining  on  a  scale 
ajipioaeliing  normal  is  "not  likely  in  the 
face  of  existing  conditions."  A  reduction 
in  freight  rates,  he  said,  would  mean  a 
great  step  forward  in  the  direction  of 
bringing  copper  mining  back  to  pros- 
l^eritv.  A  great  number,  however,  agree 
with  Mr.  C.  F.  Willis,  editor  of  the 
Arizo7ia  Mining  Journal,  who  says  that  a 
renewal  of  productiou  "  is  inevitable 
since  only  176.000,000  lb.  of  refined  copjjer 
are  available  for  donrestic  use. 


CANADA. 

(Reuter's  Engineering  Service.) 
Hydro- Electric  DEyELOPML.VT. — Legis- 
lative authority  having  been  granted  foi" 
tlie  amalgiuuation  of  the  Montreal  Public 
Service  Corporation  and  the  Canadian 
Light  and  Powei  Co.,  the  president  of  the 
united  enterprises,  Mr.  M.  Robert, 
announces  a  further  investment  of 
lUO, 000,000  dols.  m  hydro-electric 
development.  Work  is  to  be  commenced 
almost  immediately  im  the  laige  power 
]))'oject  at  the  Carillou  lapids  on  the 
Ottawa  river,  50  miles  above  Montreal. 
Provision  will  be  made  for  doubling  the 
40,000  h.]).  at  present  furnished  to  the 
Montreal  tramways,  and  for  increasing  to 
at  least  300,000  h.]).  the  suiJidy  available 
foi'  )nanufuctuiing  and  lighting-  purposes. 


SOUTH  AFRICA. 

(Reuter's  ]*]ngineering  Service.) 
"Scab"  Coat,  .\t  Johannesburg  Power. 
Station. — A  telegram  dated  February  27 
says  :  The  yards  of  the  municipal  power 
station  are  being  cleared  to-night  to 
receive  (H)al  wliicii  lias  been  banned  h\  the 
Industrial  Federation.  The  trucks  will  be 
handled  at  7-30  this  morning  when,  if  the 
instructions  of  the  Federation  are  obeyed, 
the  power  station  einiiloyees  Avill  strike. 
This  will  mean  tlie  stoppage  of  Ihe  hams 


and  of  those  industries  which  arc 
dependent  on  power,  and  it  is  possible  thai 
thei'e  will  only  be  limited  street  liglitin^ 
which  will.be  assured  by  members  o 
technical  and  scientific  associations.-  The 
n;en  of  the  power  station,  however,  who 
are  the  highest  paid  employees  in  this  linr 
iu  the  world,  may  only  ])iotest  and  con- 
tinue to  work. 


INDIA. 

(Reuter  s  Engineering  Service.) 

New  Oil  Refinery. — A  refinery  of  the 
Attook  Oil  Co.  Ltd.  has  been  opened  at 
Rawalpindi.  The  enter])rise  is  of  con- 
siderable importance  to  the  Punjab,  wheri' 
vast  quantities  of  cheai>  fuel  are  needed  for 
industrial  expansion. 


Duty  on  Elec  tIv-ical  Apparatus. — Th  ■ 
luincipal  users  and  su]ipliers  of  electricii! 
apparatus  have  submitted  a  memoranduiu 
to  the  Indian  Fiscal  Commission  prayinL; 
ior  a  reduction  of  duty  on  electrical  appa- 
ratus from  11  per  cent  to  2h  per  cent  O'l 
ralorem-. 


KiUDEPORE  Bridge. — The  Improve- 
ment Trust  of  Calcutta  held  that  it  was 
agieed  that  the  cost  of  the  new  Kidderpoif 
Bridge  should  be  apportioned  on  the  basis 
of  the  Government  iiaying  three-fifths  of 
the  cost.  It  is  hojied  that  the  bridge  will 
now  be  built. 


Machinery  Required. — ^Messrs.  A.  Ali 
&  Co.,  capital  Rs.  one  lakh  (aoent,  Babu 
A.  C.  Baherjee,  8-3,  Turner  Street,  Cal- 
cutta), will  require  printing  machinery. 

The  Jessore  S]>inninQ-  and  Weaving  C^i. 
Ltd.,  capital  Rs. 50,000  (as'ent,  Sisir  K. 
R(;v.  Jessore  Town),  Mill  require  spinnino 
machiuMy. 


AUSTRALIA. 

(Reuter's  Engineering  Service.) 

Water  .and  Sewerage  Extensions  t> 
New  South  Wales. — The  New  Soutl 
Wales  Water  and  Sewerage  Board  hu? 
been  notified  that  a  sum  of  f'950.000  ha; 
been  voted  by  the  State  Parliament  foi 
water  and  sewerage  working  duiing  1922 
Of  this  amount.  i'CTTO.OOO  has  been  ear 
marked  for  the  laying  of  water  mains  an( 
improvements  to  the  water  supply  system 
and  £350,000  for  sewerage  connections. 

It  appeals  from  news  from  New  Zealaiu 
that  the  (■ontract  for  about  i'lOO,(lOt 
worth  of  electrical  plant,  awardec 
rei'ently  to  liritish  firms,  comprises  tli. 
bulk  of  the  plant  retpiired  for  tht 
Mangehao  power  house,  l»ut  does  no 
cover  all  the  machinery  recpiired.  Detail 
of  the  contract  show  that  seven  -J. 000  kw 
transformers  are  to  be  purchased  fron 
Messrs.  A.  D.  Riley  &  Co.  at  a  cost  oi 
fl6.574.  three  6,450  h.p.  and  3,250  h.]! 
ANater  wlieels  from  Messrs.  Boviny-  &  (\ 
for  i'23,795,  and  three  6,000  kw.  and  1w 
3.O00  kw.  geneiators  from  Messrs.  Thi 
.^^('tropolitan-Y^(d\ers  Electrical  Co.  at  | 
cost  of  £54,908.  Amono'  the  tendereiij 
weie  American  and  Swedish  firms. 

On  Marcli  20  tenders  will  close  for  th 
sup]ily  to  the  Departmcul  of  'I'ndley  Win 
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Auckland,  New  Zealiiiul,  of  an  aerial 
cable,  feeder  pillars,  insulators,  etc. 
Specifications  may  be  seen  at  the  London 
offices  of  the  British  Electrical  Federa- 
tion Ltd. 

The  Victorian  Railways  Department 
will  receive  up  to  May  3  next  tenders  for 
the  supply  of  one  gear-cutting'  machine, 
including  all  necessary  tools,  gears  and 
accessories,  siiitable  for  cutting  wheels 
up  32'5  in.  outside  diameter  by  2'5 
diametral  pitch.  The  machine  will  be 
driven  by  separate  three-phase  25-cycle, 
440-volt  induction  motor  with  a  speed  of 
715  revolutions  per  minute,  but  the  motor 
and  starter  are  not  included  in  the  con- 
tract. 


A  steam  turbo-alterualor  is  required 
by  the  Victorian  State  coal  mine, 
Wonthaggi.    Tenders  close  on  March  1. 


Development  work  is  being  pushed  on 
at  the  New  South  Wales  Railway  Tom- 
missioners'  colliery,  Mort's  Gulley. 
Associated  with  this  enterprise  will  be  the 
establishment  of  a  gigantic  electric 
generating  station,  which  will  produce 
current  for  the  various  railway  centres 
and  the  towns  en  route.  The  Railway 
Commissioners  are  giving  their  attention 
to  the  estimates  of  the  cost  of  erecting  a 
power  station  and  a  large  dam,  the  latter 
to  ensuie  an  adequate  supply  of  water. 

It  is  stated  that  during  the  last  financial 
year  a  sum  of  £950,000  was  spent  on  the 
Tasmanian  hydro-electric  scheme,  which 
has  now  cost  £3,000,000.  Parliament 
has  voted  another  £800,000  for  the  com- 
pletion of  the  work,  which  will  make 
available  57,000  h.j). 


WiHELESS  Sekvick. — The  Federal  Par- 
liameutan'  Wireless  Committee  has  con- 
cluded taking  evidence  with  regard  to  the 
proposed  agreement  with  the  Amalga- 
mated Wireless  Co.  It  is  understood 
that  some  of  the  menibei  s  of  the  committee 
are  reluctant  to  recommend  an  expenditure 
of  £'500,000  on  a  scheme  which  is  largely 
experimental. 


FRANCE. 

(Reuter's  Engineering;  Service.) 

Air  Lines  in  Africa. — The  French 
aeroplane  company  which  started  and  has 
made  a  success  of  the  Toulouse-Casablanca 
air  line  is  not  only  studying  an  extension 
^  of  the  line  in  tlie  scmtherly  direction  down 
the  west  coast  to  Dakar,  but  is  also 
anxious  to  extend  it  along  thei  northern 
coast  of  Africa.  The  engineers  of  the 
Latacoere  Co.  have  alieady  made  a 
detailed  study  of  the  district  between 
Casablanca  and  Oran ;  the  support  of 
Marshal  Tiyautey  and  of  the-  Shereefian 
Government  has  been  obtained,  and  it  is' 
hoped  to  open  the  first  branch  of  the  new 
extension,  Casablanca  to  Oran,  in  June 
next.  The  stopping  places  along  the  line 
have  not  yet  been  fixed.  It  was  naturally 
first  necessary  to  ascertain  if  the  line  was 
likely  to  be  a  success,  and  enquiries  have 
shown  that  considerable  traffic  is  assxired. 
F,veiitnally  it  is  hoped  1o  extend  tlie  line 


to  Tunis,  where  it  will  link  up  with  the 
projected  seaplane  service  from  Antibes  to 
Ajaccio  (Corsica),  and  thence  across  the 
Mediterranean  to  Tunis. 


GERMANY. 

(Reuter's  Engineering  Service.) 

Death  of  Head  of  Mannesmann  Tube 
Works. — The  death  is  announced  of  Herr 
Reinhard  Mannesmann,  the  head  of  the 
well-known  Mannesmann  Tube  Works, 
whose  name  was  especially  prominent  in 
1910  in  connection  with  the  Morocco 
affair. 


SWEDEN. 

(Reuter's  Engineering  Service.) 

Proposed  Purchase  of  Ice-Br£akers. 
— In  the  course  of  an  article  on  the  ice 
conditions  on  the  Swedish  coast, 
Nya  Dagligt  Allelianda  advocates  that 
the  Government  should  purchase  the 
powerful  Eng-lisli  ice-breakers  originally 
built  for  the  Aichangel  expedition,  with 
a  view  to  preventing  a  lepetition  of  this 
winter's  ice  blockade. 


New  Engineering  Company. — A  new 
companv  immed  Atmos  has  been  formed  at 
Stockholm  for  the  purpose  of  taking  over 
the  inventions  of  the  engineer,  M.  BIoiu- 
quist,  in  connection  with  tlie  use  of  higli- 
steam  pressure  for  prodiicing'  power  and 
heat.  The  minimum  share  capital  is 
fixed  at  Kr. 550, 000  Nesotiations  have 
been  begun  for  the  sale  of  licences  abroad; 
the  company  reserving,  howev'er,  the 
Scandinavian  countries  and  Russia  for 
their  own  activity. 


SPAIN. 

(Reuter's  Engineering  Service.) 

Seville  to  Buenos  Aires  by  Air. — 
The  preliminary-  investigations  in  connec- 
tion with  the  creation  of  an  aerial  service 
between  Seville  and  Buenos  Aires  have 
been  completed,  and  steps  are  being  taken 
to  raise  the  funds  necessary  to  enable 
actual  work  to  be  commenced.  The 
amount  required  is  100,000,000  pesetas. 


Sales  of  Iron  Ore. — The  following 
sales  of  iron  ore  have  taken  place  at 
Bilbao  :  — 

Pesetas  per  ton. 

G,0()0  tons  of  carbonate    23 

15,000    tons    of    good  (quality 

phosphorus  rubio    20 

2,000  tons  of   washed,  without 

phosphorus    20 

Exports  during  Januarv  amounted  to 
80,776  tons.  During  1921  iron  ore  to  a 
total  of  219,344  tons  was  shinned  from 
Castro  Urdiales,  about  100,000  tons  of 
which  went  to  the  Netherlands,  while 
one-third  of  the  total  quantity  was  distri- 
buted along  the  Spanish  coast. 


FINLAND. 

(Reuter's  Engineering  Service.) 
Finla^v-d's       Water  PqwER._ — The 
Finnish  Hydrographical  Bureau  estimates 
the  total  water  power  of  Finland  at  about 
2,500,000  effective  horse  power.      It  is 


added,  however,  that  this  figure  may  be 
considerably  increased. 


RUSSIA. 

(Reuter's  Engineering  jService.) 
German  Engines  too  Heavy  for 
Russian  Railways. — It  appears  that  the 
railway  engines  ordered  by  Russia  from 
Germany  are  too  heavy  for  the  Russian 
railways,  and  have  caused  the  collapse  of 
some  of  the  railwav  bridges. 


JAPAN. 

(Reuter's  Engineering  Service.) 
Boring  into  a  Hot  Volcano. — Exten- 
sive drillings  into  the  great  active 
volcano  of  Kilauea,  on  the  island  of 
Hawaii,  will  be  undertaken  this  year  in 
an  endeavour  to'  determine  the  heat  of  the 
volcano,  thec[uantity  of  steam  underneath, 
the  mineral  constituents,  and  the  solution 
of  other  related  questions.  A  fund  of 
8,000  dols.  has  been  raised  to  defray  the 
expense  of  the  experiments,  3,000  dols. 
having  been  contributed  by  John  Brooke 
Hendersen,  scientist,  of  Washington,  and 
the  remainder  having  l)een  given  by  Hilo 
and  Honolulu  business  nieJi.  "  The  places 
of  jnost  interest  are  where  the  ground  is 
hot  from  recent  and  ancient  activity," 
Professor  Jagger  said,  in  explaining  the 
proposed  drillings.  "  Borings  "  will  be 
undertaken  at  the  sulphur  banks,  at 
several  places  in  the  bottom  of  Kilauea 
crater,  arid  in  the  region  of  recent  lava 
flows  at  Kau  desert.  It  is  intended  to 
penetiate  the  surface  where  the  lava  flows 
are  of  known  date,  sO'  as  to  learn  what 
changes  of  temperature  underground  have 
taken  place  with  the  passage  of  time. 
This  is  the  most  important  scientific  and 
practical  problem  involved  in  the  borings 
— how  hot  is  the  volcano,  and  what  are  the 
steam  and  water  conditions  under  an 
active  volcano  ?  "  The  practical  side  of 
the  knowledge  of  underground  tempera- 
ture Avhich  the  borings  will  give,"  con- 
tinued Professor  Jagger,  "  depends  on 
\vhat  is  learned  as  to  chemical  activity, 
which  nmintains  the  high  temperature  in 
such  a  boring  after  the  ground  is  opened 
to  air.  If  high  temperatures  are  main- 
tained so,  possiblv  at  red  heat,  for  years, 
it  would  be  possible  to  utilise  the  heat  for 
power." 

ARGENTINA 

(Reuter's  Engineering  Service.) 
Government  to  Construct  Railway 
FOR  Bolivia. — The  Argentine  Government 
has  just  signed  an  agreement  with  the  Boli- 
vian Government  for  the  construction  of  a 
railroad  in  Bolivia  on  the  understanding 
that  Bolivi^v  can  purchase  at  any  time  she 
desires.  The  road  would  connect  across 
the  border  at  Yacuiba  with,  the  Aroentine 
system,  and  tap  territory  in  eastern  Bclivia. 
from  which  it  is  exnected  ArgeutiiKi  will 
be  able  to  draw  valuable  raw  m  at  trials. 
The  develonment  of  petroleum  fields  in 
eastern  Bolivia  is  expected  to  be  one 
important  result  of  the  imdertakino-. 

Contributions,  correspondence,  and  suggestions  will 
be  welcomed,  our  desire  being  to  encourage  a 
closer  association  between  our  readers  and  our- 
selves.   THE  EDITOR. 
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THE  KESTNER  WATER-TUBE 
BOILER. 

If  there  i.s  not  aiiytliiiig  levolutionaiy 
about  the  Kestiier  watei-tul)e  boiler,  it  has 
important  features  which  make  it  wortliy 
ot  the  serious  coirsideral  ion  of  steam 
users.  Although  Messrs.  liansomes, 
Sims  &  Jeffries  Ltd.,  Ipswich,  have  just 
taken  up  the  manufacture  of  the  boiler,  it 
is  not  exactly  new ;  indeed,  Kestner 
boilers  have  been  installed  for  many  years 
past  both  in  (Ireat  Britain  and  on  the 
Continent,  and  appear  to  have  given  great 
satisfaction.  The  inventor  is  Paul 
Kestner,  a  French  scientist  and  engineer, 
with  a  European  reputation. 

By  means  of  a  special  arrangement  the 
feed-water  is  distrilruted  evenly  along  the 
full  length  of  t'lie  steam  drum.  Water  is 
delivered  into  a  distributing  tray  which  is 
kept  full  of  water  and  from  which  it  over- 
flows at  deirnite  points  along  the  length 
of  the  tray.  This  colder  water  passes 
down  throug-h  the  small  circulating"  tubes, 
and  on  striking  the  deflector  tray  ihas  its 
velocity  reduced,  previous  to  its  return  to 
the  steam  drum  by  way  of  the  evai)orat- 
ing  tubes,  and  it  is  claimed  that,  owing  to 
the  patent  feed-water  and  circulating 
arrangements,  very  little  scaling  takes 
place  inside  the  Kestner  boiler,  even  when 
using  water  having  a  hardness  exceeding 
85  deg-.  Clark's  scale.  Nevertheless,  it  is 
not  good  practice  to  feed  boilers  with 
hard  water,  and  when  the  water  is  undulv 
hard  water  softening  apparatus  will 
usually  be  found  a  i)aying-  proposition  in 
connection  with  any  boiler  plant. 

Provision  is  made  for  expansion,  for 
the  boiler  is  suppoited  by  the  upper  or 
steam  drum  resting  on  a  steel  staging  and 
the  lower  or  mud  drum  hangs  from  it, 
being  connected  thereto  by  the  tubes. 

The  grate  is  placed  on  a  level  with  the 
mud  drum  and  in  front  of  it,  the  lower 
drum  being  sliielded  fronr  llhe  hot  fuel  ])ed 
and  the  hot  gases  l>y  a.  firebrick  wall. 
Above  the  grate  is  placed  an  inclined  arch 
which  is  continued  up  to  the  tubes,  and 
firebrick  baffles  are  arranged  as  an  exten- 
sion of  the  arch  in  order  to  fill  up  the  gaps 
between  the  tubes.  Complete  combustion 
of  the  fuel  takes  place  under  tihe  refractory 
firebrick  arch,  the  hydrocarbons  distilled 
oif  from  the  fuel  bed  by  the  heat  of  com- 
bustion being  ignited  and  burned  under 
high-temi)erature  conditions  before  they 
come  into  contact  with  the  tube  surfaces. 

The  Kestner  boiler  consists  essentially 
of  a  steam  oi'  upper  drum  and  a  mud  or 
lower  drum.  The  two  are  connected  by  a 
double  row  of  tubes,  the  tubes  being 
expanded  at  their  ends  into  the  drums. 
-The  steam  drum  is  of  large  diameter,  thus 
giving  ample  steam  reserve.  On  its  lower 
side  the  iilate  forming  the  shell  has  a 
number  ot  holes  accurately  machined  oul 
To  receive  the  tribes.  The  mud  or  lower 
di  iim  is  usually  of  corresponding  diameter, 
and  on  its  upper  side  a  number  of  tube 
lioles  are  niacdiined  out  similar  to  those  in 
the  steam  drum. 

These  two  drums  are  connected  by  a 
numl)er  of  tubes  which  are  not  only 
veitical  but  are  absolutely  straight. 

The  extreme  accessibility  of  the  Kestner 
b(.iler  enables  it  to  be  onened  up»  cleaned 
and  inspected  easily.  This  is  important, 
because  in  case  of  cleaning  or  inspection, 
not  only  is  the  boiler  out  of  commission 
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for  an  appreciably  shorter  time,  but  there 
is  also  a  considerable  reduction  in  the  cost 
of  labour. 

While  it  might  appear  from  the  illus- 
tration that,  in  order  to  provide  for  tube 
replacements,  a  very  high  boiler  house  is 
recpiired  for  the  Kestner  boiler;  as  a 
nuitter  ot  fact,  the  roof  need  only  be  of 
suthcient  height  to  clear  the  steam  drum 
ami  the  steam  pipes  and  fittings,  a  hinged 
or  removable  skylight  in  the  roof  beiirg 
placed  in  a  position  convenient  for  the 
removal  of  old  tubes  and  the  introduction 
(^f  new  tubes  into  the  boiler  setting.  The 
length  of  the  lubes  oti  the  standard 
Kestner  boiler  is  28  ft.,  but  in  special 
cases,  where  headroom  is  of  importance, 
another  iyjie  with  tubes  of  shorter  length 
can  lie  >iipplied. 

An  inu/ortant  feature  is  that  this  boiler 
is  s])ecially  suitable  for  gas  firing.  'I'he 


The  Kestner  Water-tube  lloiler. 


condition  required  for  the  combustion  of 
gas  and  coal  are  not  the  same.  Wlien 
necessary,  however,  the  boiler  can  be  so 
arranged  that,  at  will,  it  can  be  operated 
with  coal  or  gas,  or  with  both  simul- 
taneously, an  extra  chamber  being  pro- 
vided foi'  the  combustion  of  gas.  Full 
duty  can  be  obtained  from  the  boiler 
with  either  method  of  firing.  With  this 
arrangement  eacii  method  of  heating  may 
have  its  condition  regulated  to  suit. 

The  Kestner  boiler  is  well  adajited  for 
use  with  a  superheater.  The  superheater 
is  arranged  immediately  over  the  grate. 
The  gases  first  ])ass  through  the  tubes  of 
the  boiler,  then  round  the  superheater, 
iiud  after  that  continue  their  passage 
through  the  boiler  tubes.  The  quantity 
of  gas  ])assing  through  the  superheater  can 
be  regulated  by  a  damper.  Thus,  any 
degree  ot  superheat  may  be  obtained  and 
regulated  to  a  nicety. 
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ELECTRIC  WELDING  APPLIED 
TO  SHIP  CONSTRUCTION. 

(C<yntinued  from  page  11.) 

after  the  stress  exceeds  its  elastic  sli] 
value  would  throw  all  the  stress  on  to  tin 
welded  joints,  but  in  any  case  such  ; 
contingency  should  be  avoided,  becaiiM 
it  would  appear  to  be  unwise  to  stres.s  i 
riveted  joint  beyond  its  elastic  sli| 
value. 

With  reg'ard  to  ultimate  exteusibilit) 
and  contraction  of  area  of  a  butt-weklci 
mild-steel  piece,  these  are  not  as  great  ;i 
in  a  plain  piece  of  mild  steel.    This  wonli 
not  appear  to  be  a  drawback,  because  lln 
extensibility  of  the  weld  at  its  breakim 
point  is  about  00  times  its  extensibility  ;i 
the  yield-point,  giving  a  good  margin.  H 
in  the  future,  steel  is  produced  for  striK 
tural  work  with  higher  mechanical  qualil 
ties  than  the  present  mild  steel,  it  follow  I 
from  w'hat  has  been  said  on  riveted  joint 
that   riveting   will    not   give   the  exir; 
strength  commensurate  with,  the  betic 
steel,  and  welding  appears  to  present  th 
best    and    probably    the    only  solution 
Where  electric  welding"  is  referred  to  i' 
this  paper,  foi'  strength  parts,  reliable  a) 
welding  is  meant;  spot  or  resistance  Aveld 
iiig  is  dangerous  in  structural  work  Ik 
cause  an  oxide  line  must  of  necessity  li 
I)roduced  at  the  junction  between  the  t\v 
surfaces,  and  the  unwelded  portions  ai 
as  leading  cracks,  causing  failure  throng 
the  oxide  line. 

All  that  has  l)een  stated  has  been  base 
on  the  assumption  that  the  welding  h;. 
been  properly  carried  out.  Good  weldiu 
is  essential  and  depends  on  the  use  of  a 
cfHcient  electrode  and  a  capable  and  cm 
scientious  welder.  The  first  of  these  coi 
litions  can  easily  be  met  by  specificatin 
and  test.  Lloyd's  Register,  and  it 
believed  the  British  Admiralty,  ha^ 
alieady  framed  tests  which  would  sati<t 
them.  Makers  who  specialise  in  tl 
manufacture  of  electrodes  could  1 
depended  on  to  provide  suitable  materia 
There  is,  perhaps,  a  tendency  to-day 
use  what  might  be  described  as  "  honi 
made"  and  imit.ifive  electr<Hles,  which  a  | 
often  quite  unreliable,  even  bare-wire  ele| 
trodes  are  sometimes  suggested.  An  cf 
cient  electrode,  amongst  other  thin^ 
should  clean  the  surface  of  the  adjacei 
metal,  ])revent  oxidisation  of  tl 
deposited  metal,  and  be  easy  to  control. 


State  Aeroplanes. — In  the  House  of  ComrM> 
tlie  Secretary  of  State  for  Air  recently  states  :l 
tliere  are  1.038  machines  on  tlie  estahlishmeni 
the  Royal  Air  Force,  of  wliicli  773  are  actuallv 
active  use  in  squadrons  and  training  units,  and  ; 
supposed  to  be  serviceable.     The  remainder  fi 
iield  as  reserve.     Of  the  773  in  active  use. 
adds,  aliout  70  to  75  per  cent  may  be  reckon 
upon  as  serviceable — that  is,  in  flying  trim;  I 
the   number  varies,    of   com-se,   very  consideral 
from  day  to  day  and  lioin-  to  hour.     Tiie  tOi 
mileage   flown   by   service  aircraft  in    1921  w 
approximately.   .5.000.000  miles,   of   which  I 
cent  was  flown  in  the  British  Isles  and  47  per  cf 
overseas. 

New  Diesel  AVduks  in  U.S.A.— The  Wii  (■ 
Diesel  engine  works  at  Cle\  eland,  which  has  p 
liably  the  largest  output  of  Diesel  e-igine>  ' 
America,  has  purchased  a  site  at  L-os  .Angeles,  a  I 
is  erecting  a  factory  their  to  build  Winton-I'it  I 
engines.  It  is  expected  the  works  will  lie 
pleted  before  the  spring,  and  work  will  then  " 
comnuMiced  immediately. 


MAKi'll  I,  1'/: 
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British  Industries  Fair. 


I*  Thk  Ih'iti.sk  Iiidusti  ie.s  Fair  at  Biiniiiig- 
j  ham  which  opened  on  February  27,  and 
i  which  will  remain  open  till  March  10,  is 
:  certainly  not  so  large  as  its  predecessors, 
\  hut  there  can  be  no  complaint  as  to  the 
j  variety  oi  the  quality  of  the  goods 
!  exhibited.  Naturally,  the  Midland  manu- 
'  facturers  are  in  the  nm,]\)rity,  but  as  will 
!  l)e  seen  from  the  list  we  gave  last  week 
!  the  exhibitors  come  from  all  over  the 
I  country.  The  fair  is  extremely  AVtdl 
j*>  organised,  and  the  grouping  of  exhibitors 
^  according  to  the  various  trades  is 
';  undoubtedly  of  tlie  gi  eatest  service  1o  the 
j  buyer. 


The  grouping  is  as  follows:  — 


(1)  Brassfouudrv 
mongery . 

(2)  Metals — including 

fei  lous. 

(3)  Conslruclinn,  buil 
tion. 

(4)  Power,  ligliting, 
and  venlilaling. 

(5)  Engineering. 

(G)  Agiiculluial  ap])liances 
(7)  Mining,  colliery  ni;u 
appliances. 

Motors,  niotoi'  cycles 
sories,  ])eranibulators, 


hardware   and  iron- 
ferrous  iind  non- 
ding,  ;ind  (h'<'or;i- 
lieatiny,  coo 


liin< 


pioot.  A  much  larger  one  has  been  inade 
on  the  same  principle,  and  we  hope  to 
illustrate  and  describe  this  at  a  later  date. 
Messrs.  Reyrolle  have  also  developed  a 
new  line  of  explosion-proof  switches  to 
comply  Avith  the  new  mining  regulation 
No.  132.  This  gear  is  also  claimed  to 
be  dustproof,  water])i-oof ,  flaniej)i-oof  and 
A'ei-min|)roof . 

Grossley  Bros.  Ltd. 

C'rossley  Bros.  Ltd.,  Openshaw,  Man- 
chestei',  is  probably  the  oldest  gas  engine 
hiui  iji  tliis  country,  and  tlu'  oil  engine 
fo!-  rehned  crude  or  tar  oils  which  the 
firm  now  make  is  lecognised  as  a  very 
satisfactory  unit  for  power  generating 
stations  and  other  industrial  purposes. 
Tlie  exhibit  includes  a  suction  gas  plant 
and  gas  engines,  but  we  shall  confine  our- 
selves to  a  brief  description  of  the 
('r(jssley  oil  engine,  it  operates  on  the 
four-stroke  piinciple.  'I'he  action  is 
simple,  and  is  explained  as  follows: — - 

On  the  outgoing  stroke  of  the  piston 
ail'  is  drawn   into  the  cvlinder,  and  on 


(!» 
(1(1) 


harness. 


an( 


duns,  saddleiy, 
tackle,  etc. 
Brewing,  distilling 
a  pplia  nces. 
(11)  Service — ex|)oit  journa 

journals,  etc. 
Space  will  only  permit  ns  to  deal  ade- 
quately with  the  engineering  -.ectiou. 
There  is,  of  course,  much  high-class 
engineering  in  the  other  sections,  in  fact 
engineering  appliances  are  entering  in  an 
increasing  degree  into  our  everyday  life— - 
the  electric  radiator  and  the  electric 
vacuum  cleaner  being  conspicuous 
examples  in  suport  of  this  point. 

Edward  White,  Redditch. 

Edward  While,  of  Hedditch,  sliows  s(unc 
of  the  machinery  used  in  proclucing 
needles.  The  machines,  though  simple, 
are  of  a  most  ingenious  nature.  One 
machine  shown  on  the  stand  will  sort 
needles  iiito  various  lengths  at  the  incre- 
dible rate  of  120,000  per  hour.  Anothei' 
machine  grinds  the  points  at  the  rate  of 
50,000  per  hour.  Messrs.  White  also 
make  a  machine  whi(di  punches  the  holes 
at  the  rate  of  .'r!,000  per  houi-,  or  nearly 
10  per  second. 

Messrs.  A.  Reyrolle,  of  Hebburn-on-Tyne. 

This  hrm  are  exliibiting  in  liirmingham 
for  the  first  time,  and  have  a  varied 
display  of  switchgear.  This  class  of 
apparatus  has  made  wonderful  strides  in 
the  last  few  years,  both  as  regards  its  ease 
and  safety  of  operation.  Naturally,  the 
price  has  gone  \ip  considerably,  and  the 
cost  of  the  switchgear  is  now  a  not  incon- 
siderable proportion  of  the  cost  of  an 
electric  powei'  installation.  We  were 
particularlv  impiessed  with  tlie  20,000 
volt  ironclad  electrically-operated  switidi 
complete  with  remote  panel  control.  This 
represents  one  of  the  latest  types,  and  is 
clainu^l  to  be  absolutely  sate  and  fool- 


Crossley  'J'win  Cylinder  Oil  Engine. 

the  return  stroke  this  ciiargc!  of  air  is 
com])ressed  into  the  combustion  chamber. 
At  the  end  of  this  stioke  the  oil  i>ump 
comes  into  operation,  and  a  charge  of  oil 
in  the  form  of  fine  sprav  is  injected  into 
the  combustion  chambei',  and  is  there 
va])orised,  ignited  and  comjjletely  burned, 
the  pressure  thereby  produced  driving  the 
l)iston  outward  on  the  power  stroke,  at 
the  end  of  which  the  exhaust  valve  is 
opened,  and  the  burnt  gases  expelled  into 
the  atmosphere  during  the  exhaust  stroke 
of  tire  piston.    This  completes  the  cvcle. 

The  fue's  which  may  be  used  are  :  Refined 
petroleum  oils,  such  as  paraffin,  kerosene, 
etc.,  semi-refrned  oils  (gas  oil  and  solai' 
oil),  crude  oils,  residual  oils  and  tar  oils. 
An  idea  of  the  a  da  ])t  abilit  y  of  the 
engine  to  any  fuel  may  be  gathered  from 
tlie  fact  that  any  dirty  oil  from  the  heal- 
ings, etc.,  which  may  not  be  required  for 
use  again  may  with  advantage  be  run 
into  the  filter  on  the  fuel  tank  and  mixed 
with  the  ordinary  fuel. 

The  fuel  consumption  jier  brake  horse 
power  per  honr  at  normal  rated  load 
varies  from  •41b.  to  olb.  (180  to  230 
grams)  according  to  the  quality  of  the 
fuel  used  and  the  size  of  the  engine. 
With  good  average  fuel,  the  total  con- 
sumption of  fuel  per  hour  at  half  h)ad  is 
less  than  (jO  per  cent  of  the  normal  load 
figure — a  most  remarkable  perfornunice. 

The  Crossley  twin-cylinder  engines  are 
the  same  in  type  as  the  single  cylinder, 


and  are  suited  for  generating  electricity 
and  other  machines  re([uiring  an  exceed- 
iiigl\  steady  tin  ning  moment.  Their  con- 
venient construction  is  of  importance 
when  the  engines  are  required  for  export, 
as  the  weig-hts  of  the  heavier  parts  aie 
much  less  than  for  the  single-cylinder 
type  of  the  same  jiower.  'j'he  flywheel  is 
placed  between  thi>  two  cylinders,  and  is 
made  in  halves.  Should  any  occasion 
arise  where  it  is  necessary  to  adjust  one 
unit  only,  then  that  unit  can  be  discon- 
nected   and  the    installation   run    as  a 

The  Copper  Trades. 

A  very  notable  exhibit  is  that  of  the 
combined  brass,  copper  and  nickel-silver 
trades.  At  this  exhibit  can  be  seen  tubes 
of  all  sizes  from  iV  in.  to  11  in.  in  dia- 
meter. We  also  find  every  conceivable 
variety  of  brass,  copper  and  phosj)hor 
bronze  wire.  Cold  rolled  brass  and  copper 
ill  stri]),  sheets,  tajie,  etc.,  in  use  in  the 
stamping,  drawing,  spinning  and  metal 
working  trades  are  also  shown.  The 
exhibition  of  motor  cy(des,  c.ycles  and 
acces.sories  is  much  less  than  formerly, 
and  this  is  no  doubt  due  to  the  fact  that 
manufacturers  find  the  Olymjjia  Exhibi- 
tion a  more  convenient  medium  for  show- 
ing their  products. 

It  is  impossilile,  with  the  sjiace  at  our 
disposal,  to  do  justice  to  even  a  small  pro- 
portion of  the  exhibitors.  We  can  only 
say  that  would-be  buyers  of  any  of  the 
articdes  exhibited  siioubl  certainly  visit 
the  fair. 

The  latering  left  a  <ioo(i  deal  to  be 
desired . 

The  "  Pneulec  "  Moulding  Machine  Co., 
of  Smethwick. 

'I'liis  exhibit  covcus  a  range  of  cor<'- 
iiiaking  machines,  moulding  machines, 
etc.  These  are  of  the  latest  type,  and  are 
sf^ecially  adapted  for  repetition  work. 
This  firm  has  also  introduced  core  oils, 
which  are  claimed  to  assist  greatly  in  the 
production  of  clean,  sharp  cores. 

Association  of  Drop  Forgers. 

A  combined  exhibit  is  that  of  the 
Association  of  Drop  Forgers  and  Stampers. 
It  is  hardly  possible  to  miss  this  stand,  as 
it  is  painted  a  hideous  yellow.  The  object 
of  the  association  is  to  extend  and  pro- 
mote the  use  of  drop  forgings  in  .the 
ciigiiieciing  and  allied  trades,  and  some 
conception  of  the  change  wrought  in  pro- 
ductive methods  by  the  droj)  hammer  may 
be  appreciated  by  this  combined  exhibit. 
St  amjiings  can  be  used  m  manv  cases  where 
castings  M'ere  pievinnsly  cmiiloyed,  and  as 
these  call  be  made  fidin  high-quality  steel 
tltey  can  be  made  both  lighter  and  stronger 
than  similar  pieces  made  from  malleable 
iron  or  steel  castings.  Naturally,  it  is 
neither  possible  nor  desirable  to  pvodiice 
every  piece  from  a  stauqiing,  but  it  is 
really  sui-prising  to  see  the  intricate 
shapes  which  can  now  be  made  by  the 
stamping  process.  An  intimate  know- 
ledge of  the  possibilities  of  stampings 
should  he  very  valuable  to  designers, 


22 

W.  &  T.  Avery  Ltd. 

■  :  Visitors  to  this  exhibition  A\  ill  find  much 
oi  interest  in  the  comprehensive  range  of 
■modern  weighino:  machines  and  appli- 
ances exhibited  by  the  pioneers  of  the 
scalemaking  industry,  Messrs.  W.  &  T. 
*Avery  Ltd.,  Soho  Foundry,  Birmingham. 
These  include  weighing,  testing  and 
balancing  machines.  For  the  impact 
testing-  machine   shown   at   Fig.    1,  the 


Fig.  1. 


specimen  is  prepared  to  standard  cross 
section  of  10  mm.  square,  and  bears,  at 
its  front  face,  a  standard  notch.  A  (30  lb. 
pendulum  is  raised  to  a  height  of  2ft., 
and  tkis  imparts  an  ijnpact  blow  of 
120  ft. -pounds.  The  amount  of  energy 
absorbed  by  the  specimen,  which  is  its 
shock-resisting  value,  is  shown  upon  the 
indicating  quadrant  at  the  top. 

In    testing    laminated    springs    on  a 


Fig.;  2. 

machine  similar  lo  Fig.  2,  the  spring  to 
be  tested  is  placed  upon  trolleys  on  the 
weighing  ])]ntform,  and.  the  screw  ram  is 
brought  down  to  bear  upon  it  by  means 
:Qf .  an  electric  motor.  The  pressure  upon 
tlie  spring  is  recorded  by  the  sliding 
poises  upon  the  weighing  steelyard,  and 
tlie  deflection  of  same  is  indicated  by  a 
pointer  attached  to  the  screw,  operating 
against  a  (U-flection  scale. 
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Coil  springs  are  placed  in  the  middle 
of  the  platform  and  are  tested  in  the  same 
manner. 

Tangyes  Ltd. 

Messrs.  Tangyes  iJil  ,  Cornwall  Works, 
Birmingham,  are  exhibiling  one  of  their 
heavy-oil  engines  designed  to  meet  the 
ever-increasing  demand  for  an  eng-ine  of 
the  airless  solid  fuel  oil-injection  type 
that  will — in  adition  to  th6  usual  fuel  oils 
— satisfactorily  and  economically  work 
with  the  varjdng  kinds  of  low-gTade  fuel 
oils  that  are  from  time  to  time  being  intro- 
duced on  to  the  market.  It  is  capable  of 
starting  from  dead  cold  without  the  use 
of  a  heating  lamp   or  electric  ignition. 

The  engine  dispenses  with  the  use  of  an 
external  vaporiser,  and  its  consequent 
water  drip,  and  it  is  equally  suitable  for 
using  as  fuel  either  alcohol,  benzoline, 
tar  oil,  and  similar  fuel  oils. 

Many  novelties  have  been  introduced 
into  the  design  and  construction  of  this 
engine.  The  combustion  cham;ber,  for 
instance,  is  fitted  with  a  patent  hollow 
cover  or  sheath,  which  carries  a  spray- 
maker  enabling  low-grade  heavy  fuel 
oils  containing  a  high  percentage  of 
asphaltum  or  bitumen  to  be  satisfactorily 
used,  without  having-  recourse  to  cleaning 
of  the  combustion  chamber  or  valves.  The 
engine  is  fitted  with  a  patent  spraymaker 
by  means  of  Avhich  the  fuel  oils  are  super- 
heated before  passing  through  the  non- 


Taiigye  Heavy  Oil  Engiut'. 

drip  fuel  nozzle  into  the  combustion 
chamber. 

The  governing  of  the  engine  is  arranged 
by  varying  the  quantity  of  fuel-oil 
injected  through  the  spraymaker  in  pro- 
portion to  the  load  on  the  engine,  the 
fuel  oil  being  delivered  by  means  of  a 
pump  operated  by  a  cam  on  the  sideshaft 
through  a  variable  operating  gear;  this 
gear  being  operated  by  a  sensitive 
goveror  of  the  spring-loaded  revolving 
type,  and  varies  the  stroke  of  the  fuel-oil 
I  Hi  nip,  and  therefore  the  amount  of  oil 
delivered  through  the  spraymaker  to  the 
combustion  chamber  in  proportion  to  the 
load  on  the  engine. 

This  en,";ine  is  complete  with  all  usual 
accessories,  and  fitted  with  ring  lubrica- 
tion to  the  main  'rankshaft  and  sideshaft 
bearings,  and  also  has  a  cential  mechani- 
cally-operated presstirc  lubricator  from 
which  oil  is  delivered  to  the  cylinder, 
piston,  crosshead  pin,  crankpin,  and 
exhaust  valve  spindle,  thus  providing'  a 
positive  and  even  supply  of  oil  to  these 
parts. 

Also  exhibited  by  Messrs.  Tangyes  Ltd. 
is  one  of  their  latest  gas  engines  working 
on  suction  gas.  This  engine  works  on  the 
"  four-stroke  "  cycle,  the  governing  being 
effected  on  what  is  know  as  the  "  variable 
admission  "  system,  i.e.,  by  varying  tlie 
(|U!nitity    wliiic    maintaining   a  ujiifovm 
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mixture  of  the  gaseous  charge  admitted  to 
the  cylinder.  With  this  arrangement  the 
cylinder  receives  an  impulse  at  every 
cycle,  the  strength  of  such  impulse  being 
controlled  by  the  g'overnor,  and  corres- 
ponding to  the  load  on  the  engine. 

The  engine  embodies  the  following 
features :     Sensitive    governing    on  the 


Tangye  H.T.-type  Gas  Engine. 

"variable  admission"  system,  variable 
timed  -  electric  ignition,  self  -  cleaning 
sparking  points,  forced  sight-feed  lubrica- 
tion of  piston  and  sideshaft  bearings. 

A  hydraulic  press  suitable  for  a  work- 
ing load  of  300  tons  is  another  interesting 
item  on  the  stand. 

Monometer  Manufacturing  Co.  Ltd. 

Among  the  interesting  exhibits  of  the 
Monometer  Manufacturing  Co.  ^  Ltd., 
Savoy  House,  Strand,  London,  AV.C.2., 
there  is  the  ' '  Monometer  ' '  patent  tem- 
perature-controlled pressure  die-casting 
machine  for  the  die  casting  of  all  white 
metals  and  white  metal  alloys,  for  all 
babbitting  metals  for  the  production  of 
all  sizes  of  white  metal  bearings.  These 
machines  are  the  only  die-casting 
machines  at  present  manufactured  which 
aie  temperature-controlled.      By  means 


Die  cnsting  .VlaL-lnne. 

of  the  temperature  control  the  "  Mono- 
meter "  die  caster  is  practically  madr 
foolproof,  and  can  be  ojjerated  by  un- 
skilled labour. 

The  castings  produced  under  tempera- 
ture control  are  uniform,  and  will  give  I 
the  highest  tensile  tests.    The  fracture  of  ' 
I  astings  from  the  "Monometer"  shows  a 
hard  >kin  of  son'e  depth  and  deiisitv,  and  i 
this  gives  a  g'ood  wearing  surface,  due,  of  | 
course,  to  flic  greater  pressure   and  dis- 
placement ot  the  ])lunger,  and  the  design 
of  the  (^vliiidci  and  pisloii  in  g(>neral. 
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Monometer  Co.  Ltd. 

The  "  iiouometer  "  die-fasting  jiiachine 
?  will  inoduce  die  castings  of  anj'  kind 
!  or  size  up  to  301b.  in  weig'ht,  and  any 
I  number  of  moulds  can  be  iised  simul- 
taneously. A  special  mixing  device  has 
I  been  added  to  the  bottom  of  the  plunger 
,  by  means  of  which  the  metal  which  sets 
j  in  the  bottom  of  the  pot  can  always  be 
j    kept  homogeneous. 

Another  exhibit  of  outstanaing  impor- 
tance is  the  "Monometer"  temperature- 
I,    cc-ntrolled  white  n)etal  melting  and  retin- 
I    ing  furnace  tor  the  pi»duction  of  all  sizes 
of  white  metal  bearings,  and  for  casting 
bearings  direct  into  small  and  largest- 
sized  housings,  also  for  babbitting*.  A 
I    self-acting'   heat-controlling   device  pre- 
;    vents  the  metal  from  being  overheated 
1    and  burnt.    It  is  a  f(K)lproof  device  and 
does  not  need   any  attention  whatever. 
\    The  mixing  device,  which  is  also  specially 
,j    designed    for    the    furnace,  thoroughly 
1    mixes  the  metal  before  casting,  and  pio- 
j    duces  a  homogeneous  alloyed  metal.  The 
f:    valve    outlet    ari'angement    enables  the 
,i    metal  to  be  withdrawn  from  the  bottom 
1    of  the  pot,  and  ensuies  a  thoroughly  clean 
metal. 

t  It  is  claimed  that  the  saving  in  metal 
-  and  allovs  is  very  considerable,  as  a  result 
,  of  the  patented  device  whereby  the  inert 
gases  pass  over  the  metal,  excluding  cold 
;  air,  with  the  result  that  there  is  prar> 
?    tically  no  oxidation. 

The  gas  consumption  is  very  low,  and 
in  a  recent  test  in  London  it  worked  out  at 
aproximately  45  cub.  ft.  per  cwt.  of  metal 
'  melted,  continuous  castings.  About 
I  150  lb.  to  200  lb.  of  metal  can  be  melted 
i'  in  30  minutes  in  the  small-size  furnace  of 
I    200  lb.  capacity. 

The   fui'uace   is   very   simple,   can  be 
worked  by  unskilled  labour,  and  is  simply 
|{|    attached  to  an  ordinary  fin.   town  g'as 
1  main. 

Two  sizes  of  the  lip-axis  tilting  furnaces 
are  also  sliown,  and  another  type  of  fur- 

'  nace  is  the  "  Monometer"  or  crucible 
tilting  furnace  for  all  fei  vous  and  non- 
ferroirs  metals,  with  a  capacity  of  10  cwt. 

,     to  15  cwt. 

■( 

Industrial  Appliances  Ltd. 

Messrs.  Industrial  Appliances  Ltd.,  of 
38,  Victoria  .Street.  Westminster,  S.W.I, 

ij  are  showing  on  their  stand,  and  in  a  space 
in  the  corridor  from  block  B  to  block  0, 

»  their  now  well-known  "  Railodok  "  indus- 
trial freight  truck.      I'hese  trucks  have, 

I  for  the  second  time  in  the  history  of  the 
fair,  been  chosen  to  carry  out  the  convey- 
ance  of  exliibits  from  the  railway  sidings 

'  to  the  various  stands  in  the  fair.  The 
trucks  are  veiy  clean  in  design,  appear  to 
be  exceedingly  simple  in  operation,  and 
are  undoubtedly  a  means  by  which  labour 
may  be  saved  and  production  enlai*ged  in 
various  dirccticms.      We  understand  thai 

\i    these  trucks  are  already  in  use  in  a  varietj' 

I I  of  trades  such  as  sawmills,  tea  warehouses, 
1  foundries,  rope  and  net  works,  railway 
i  goods  and  passenger  stations,  pipe  works, 
I  paint  works,  and  others.  One  of  the  novel 
I  featui-es  of  these  trucks  is  that  the 
J  operator  is  provided  with  a  seat  which  pre- 
vents fatigue,  and  thus  ensures  continued 
effi  ciency.  Another  advantage  of  this  form 

\     of  seat  control  is  that  the  truck  is  capable 
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of  being  driven  by  a  disabled  man,  that  is 
to  say,  a.  man  with  only  one  leg. 

The  power  transmission  from  the  motor 
to  the  road  wheels  in  these  trucks  is  solid 
through  gearing.  No.  chains  or  jack 
shafts  are  used,  and  by  a  novel  arrange- 
ment of  the  universal  joint,  combined  with 
the  solid  transmission  mentioned,  the 
necessity  for  a  differential  gearing  is  eli- 
minated, although  the  trucks  are  designed 
for  four-wheel  steering. 

Another  feature  which  apjiears  to  us  to 
be  of  considerable  importance  is  that  the 


asseiubly  of  the  working  parts  of  the 
truck  is  throughout  on  the  unit  principle. 
This  means  that  in  the  event  of  repair 
after  accident  or  ordinary  renewal  of  the 
]>arts,  only  the  section  reriuiring  attention 
jiciHl  be  clismantled.  This  is  a  point  we 
tliink  will  appeal  to  engineers  responsible 
for  the  operation  of  mnljile  machines. 

Hollings  &  Guest. 

The  hydraulic  tyre  press  exhibited  on 
Hollings  &  Guest's  stand  is  for  removing 
and  fixing  the  solid  rubber  tyres  of  com- 
meicial  veliicle  wheels.    The  piess  is  of 


Hydraulic  Tyre  Press. 


the  latest  design  and  construction,  and 
a  special  feature  is  that  it  is  fitted  with 
an  open  slot  in  the  head,  so  that  tyres 
can  be  fitted  to  and  removed  from  Foden 
or  similar  wheels  without  taking  the  axle 


?3 

from  the  wheel,  the  complete  axle  an/l 
wheel  being  lifted  into  the  press  by  means 
of  a  runway.  The  table  of  the  press  has 
a  hole  in  the  centre  12  in.  diameter  to 
receive  the  boss  of  the  wheel.  The  latest 
type  of  press  is  capable  of  dealing  with 
the  largest  and  heaviest  makes  of  tyres 
and  will  give  a  pressure  of  200  tons.  The 
press  can  be  worked  very  well  by  the 
double  hand  pumps  usually  sixpplied  a.s 
part  of  the  unit ;  but  in  larg-e  garages 
where  there  is  a  great  number  of  tyres  to 
deal  with  it  is  advisable  to'  put  in  power- 


driven  pumps  which  can  be  either  belt 
driven  from  the  line  shaft  or  arranged  for 
direct  coupling  to  an  electric  motor.  The 
press  is  very  simple  to  erect  and  to 
.operate  and  requires  very  little  founda- 
tions. 

The  tyie  press  is  of  special  construction, 
as  aithougn  the  four-coiumn  features  are 
retained  the  framework  is  of  the  steel 
girdei'  type  which  makes  foi-  lightness  and 
stiength.  I'he  jiress  is  also  fitted  with 
the  special  runway,  whiclr  picks  up  the 
wheels  and  carries  tliem  right  into  the 
press. 

Another  interesting  and  important 
exhibit  is  a  bending  press  for  bending 
plates  cold  up  to  0  ft.  in  width,  as  used 
tor  making  safe  bodies,  ■  tanks,  conveyors, 
colliery  tubs  and  similar  work.  The  press 
has  a  swinging  column  at  one  end,  so  that 
when  a  complete  body  or  shape  has  been 
pressed  the  column  can  be  s^yung  out  and 
the  finished  shape  slipped  from  the  end 
of  the  press  head.  Tools  of  various 
shapes  can.  be  fitted  and  are  easily 
changed,  so  that  shapes  of  various  kinds 
can  be  bent.  Also  exhibited  on  this 
stand  are  hydraulic  scrap-bundling 
presses  and  pumps. 

R.  Green  Ltd. 

Drop  forgings  have  come  very  much  to 
the  front  in  recent  years,  and  Eichard 
Green  Ltd.,  C'okeland  Works,  Oradley 
Heath,  have  a  well-deserved  reputation 
fo'-  forgings  in  mild  and  alloy  steels,  and 
also  iron.  They  have  quite  a  big  display 
on  their  stand  of  drop  forgings  for 
railway  wagon  work,  automobile  stamp- 
ings and  other  special  work. 


lijiiloilock  "  'rruok. 
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At  Alien  4.  1922 


Dominion  Machinery  Co. 

A\'()U(l\V()ikiii<;  iiiHeliiiieiy     is  ratliei' 

stereotyped,  hut  the  DDiiiiiiion  Machineiy 

Co.   have  quite  an  orii.' iiial  iiiachiiie  on 

view.      This    is  the    "Elliott"  electric 


Avooihvorkej-.  This  is  a  (Jauadiau  ijiveii- 
tion,  but  it  is  manufactured  in  Halifax, 
Kiij^iand.  Tl  is  self-contained,  l)eing- 
ilriven  by  its  own  2  h.p.  electn'c  motor, 
and  f]-oni  which  other  nuichines  can  be 
driven.  It  is  a  combination  machine  on 
which  varions  operations  can  be  done. 
For  examjjle,  it  will  rip  timber  in.  thick 
with  a  10  in.  diameter  saw.  It  can  also 
be  used  for  cross  cutting,  p'lanin<>-  and 
boring.  Iinportaut  fieatures  are  its  port- 
ability, siiKilI  space  requii'ed,  ease  of 
iiuniing,  and  low  ])()wer„COSt. 

R.  B.  Hodgson  &  Co.  (Sheffield)  Ltd. 

The  "Pinnacle""  exhibit  of  R.  B. 
Hf)dgs(ni  <i  ('().  (Sheffield)  Ltd.  embraces 
jnany  examples  of  the  company's  iirodnc- 
tions  under  the  following  groups. 

The  exhibit  (jf  primary  impoitance  in 
the  "  Metals  '"  group  embraces  a.  I'auge 
of  "Pinnacle"  steels  for  tools,  shown  in 
vaiious  stages  of  mann lacture.  Tlieje  are 
types  of  ci-ncible  melting  ])()1s,  liotli  bi-fore 
and  after  u.se,  sjjecimens  of  I  lie  highesl 
(|ualities  of  Swedish  iroirs  I  lia  I  a  reused  in 
Ihe  nianufaetnre  of  "Tinna(le"  steels, 
and  a  selection  ol  the  rarer  metals  and 
alloys  which  form  a  lealnre  of  "I'iniiacle" 
brands  of  high-si)eed  steel. 


An  iiiteiesting  exhibit  to  the  steel  user 
im  ludes  examples  of  tool  steels  in  the 
cast  (ingot)  form  and  examples  of  the 
same  steels  in  various  forms  intermediate 
between  the  ingot  and  finished  bar.  There 


are  also  sliown  a  large  selectnui  of 
"Pinnacle"  steels  in  bars,  forgings,  cast- 
ings, sheets,  etc.  The  rolling  mill  section 
of  the  c()ni])any's  steel  dcjiai  tnient  rs 
represented  by  a  large  case  of  I  lie  various 
slia|)ed  "sections"'  that  (an  lie  mlled. 

"Pinnacle"  steels  are  made  n|)  into 
varioiis  tools  used  by  engineers,  and 
examples  are  sliown  in  the  exhibit  of  three 
show-boards  comjjrising  twist  drills, 
milling  cutters,  r(>amers,  eiul  mills,  hack- 
saws, tiles,  etc.  Also  interesting  is  a 
selection  of  hammers,  chisels,  ]meuma.tic 
snaps,  etc. 

Other  interesting  items  on  the  stand  aic 
jnoductions  for  use  in  tube  mills,  mineis' 
liamnu'is  and  coal  cntteis. 

The  National  Gas  Engine  Co. 

The  Xational  Gas  Engine  Co."s  exhibits 
include  a  "  V  "  tyi)e  seuji-elcetric  horizon- 
tal gas  engine  for  o])eration  on  tow  n's  gas 
or  produce]'  gas.  Output  on  to\\n"s  gas 
5(1  l).h.]i.  ;  on  ])roducei'  gas  44  b.li.]).  This 
engiiH'  is  suitable  foi  di'iving  both 
machineiy  and  an  ele<  lrii  al  generator. 

The  "  7^  "  size  gas  plant  for  gasifying 
anthracite,  coke  or  charcoal,  and  ojierat- 
ing  a  40  h.]t.  engine  is  inter(\sling.  This 
plant  is  fitted  with  a  special  conical  grate, 


totally  enclosed.  Two  large  dotns  a.re 
fitted  so  that  the  clinker  and  ash  ca.)i 
easily  be  lenuived.  By  this  system  air  can 
be  ])roi)erly  heated,  and  the  light  proiKji- 
tion  of  air  and  steam  can  be  passed 
through  the  fire  to  suit  varying  loads. 

The  "  0  ".  size  horizontal  gas  engine  is 
suitable  for  ojjeration  on  town's  or  pro- 
ducer gas.  Output  on  town's  <>as  is 
14  b.h.]).  ;  on  ])roducer  gas  10  b.h.p. 
S])erially  suitable  for  machineiy  driving 
in  small  workshops. 

The  "  LY  "  tyjie  vertical  engine  and 
dynamo  is  arranged  to  work  on  town's 
gas,  petrol  or  paratfin,  and  will  develoji 

b.h.p.  to  G  b.h.p.  It  is  sjiecially 
suitable  for  driving  fans,  shafting,  organ 


"J     Size  Eugiue  au.i  Cuaicoal  Plaut. 

blowers,  domestic  ap])liances.  agricultural 
machinejy,  etc.  When  fitted  with  a  heavy 
flywheel  fhe  engine  is  suitable  for  dynamo 
driving,  making  it  highly  satisfactoiy  for 
private  house  installations. 

Other  exhibits  are  the  "MO""  size  oil 
engine.  In  all  features  the  workmanshi]) 
and  material  of  the  engine  are  of  the  same 
high  class  as  in  the  jN^ational  gas  engine. 
( )utput  Ti  b.li.p. 

The  "  J  "  size  horizontal  gas  engine 
and  charcoal  plant  on  bogie  is  an  interest- 
ing combined  set,  which  has  an  output  of 
2  b.h.]).  and  was  originally  designed  for 
the  South  African  market,  where  the 
])rices  of  paraffin  and  refined  oil  are 
prohibitive,  and  the  fanner  is  able  to 
make  his  own  charcoal,  so  that  the  run- 
ning costs  ai-e  exceedingly  low.  This  .set 
has  also  found  favoiar  in  the  home  market 
owing  to  its  compactness  and  economy. 

The  gas  jdant  geneiator  is  simply  a 
cast-iron  shell  without  Inick  lining.  All 
steam  re([uired  for  the  generator  is  raised 
from  the  grate,  so  that  there  are  no  coni- 
jilicated  pijies  in  the  system.  The  scrubbei- 
is  a  small  east-iron  slndl  which  can  he 
filled  with  coke,  broken  brick,  etc.  Then> 
is  a  small  tank  fitted  to  the  top  of  the 
s(  rubber,  from  which  the  latter  receives 
its  supjily  of  water,  and  the  sam(>  tank 
supplies  watei  to  tht>  grate. 


-NloxoK  Race  Meliin:.. — .\  ji'int  race  lucctiug  I  r 
motor  cars  aud  motor  cycles  to  be  licld  at  BrocK- 
lands  on  !May  20,  is  being  orgaiiistMi  by  the  Essin 
.Motor  Club.  This  eiiteipriso  is  under  the  patronage 
of  the  Duke  of  York  and  uf  the  Earl  of  .Vthloiic. 
The  ver.v  keenest  interest  is  being  taken  in  it  by 
the  leading  motor  concerns,  and  it  is  ex}>ee1ed  Hia'. 
tliere  will  be  some  novel  features,  and  also  a  stroii;; 
international  (>Ieinenl  in  the  c<ini]n'tition  for  first 
place*.  A  strcnig  eoiinnittw  lias  l)een  formed  !<• 
organise  this  "  Motoi-  Derby."  and  tlie  benefits  will 
go  to  the  iVliddlesex  Hospital  and  to  the  Industrial 
Welfare  Society,  of  which  latter  Ihe  Duke  of  Voi  k  I 
i.s  president. 


"JOIIiot''  Electric  Wo^ju worker. 
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ENrTTNEERING  WORLiD 
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Office  and  Workshop  Day  by  Day. 


Short  practical  articles  solicited.      Exceptionally  high  rates  paid. 


How  to  Make  a    Spirit  Level." 

A  very  useful,  acciuate  spirit  level  can 
be  made  by  the  average  eugiiieer  or 
apprentice.  This  paragraph  should 
particulai'ly  interest  the  latter,  as  this 
tool,  which  is  a  very  necessary  addition  to 
the  kit,  is  somewhat  expensive  a1  present, 
iind  it  is,  apart  from  the  consideiai  ion  of 
cost,  something  to  say  that  the  finished 
article  is  the  result  of  one's  own  liajuli- 
work. 

j  It  should  not  be  very  dithcult  to 
persuade  some  obliging  patternmaker  to 
make  a  pattern  for  the  frame  or  body  of 
the  tool,  or,  better  still,  if  one  is  possessed 
:()f  one  or  two  decent  woodworking  tools,  to 
find  suitable  timber  and  make  the  patteiii 
oneself.  The  accompanying  sketch  should 
convey  a  very  good  idea  of  what  is 
required. 
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Dtuks  Of  SPIRIT  LEVEL 


I  The  cover  can  be  made  of  stout  sheet 
[  brass,  the  holes  drilled  and  countersunk, 
fand  the  slot  filed  carefully  out.  Let  us 
i  suppose  then  that  we  have  got  the  casting, 
'  which  any  brassfounder  will  make  at 
^tiitiing  cost;  this  must  be  very  carefully 

filed  and  ])olished,  making  sure  that  the 
[  base  is  straight  and  true;  drill  and  tap  at 
t  points  1,  2,  3,  4  to  suit  available  screws, 
'  and  the  cover  fixed  on  to  be  filed  five  exact 
ijHize  of  the  body. 

II  Oui'  attention  is  now  turned  to  jiro- 
P  curing  the  tube  containing  the  spirits, 
■'also  the  material  to  secure  it  in  position. 
I,  It  is  possible  to  buy  a  3  in.  long  glass  suit- 
l*  able  for  the  level  illustrated  at  a  reason- 
^  able  fignire.  A  small  quantity  of  plaster 
j  of  paris  and  a  piece  of  ordinary  white 
I,  putty  is  all    that  is  required,   and  we 

'  proceed  to  finish  the  level. 
|i  We  must  now  iind  a  i)erfectly  level 
fsiu'face  on  which  to  "  set  "  our  new  level; 
■  this  having  been  found,  place  enough 
^  putty  into  cavity  E.  Upon  this  the  glass 
^  can  noAv  be  bedded,  inserting  a  jnece  of 

silvered  j)aper  between  the  two;  the  blob 

I  in  the  glass  must  settle  exactly  central 
iiwith  the  small      in.  strip  on  the  cover, 

whichever  way  the  tool  is  placed  on  the 

level  surface.  ' 

i  This  having  been  accomplislied,  the 
1  plaster  can  now  be  mixed  with  water  and 
I  the  remaining  sj)ace  filled  \\\)  to  the  to]). 
^Special  care  should  be  taken  to  entirely 
I  bed  the  ends  of  glass  in  the  ])laster. 
;  Wlien  the  plaster  is  thoroughly  set. 
j  dress  off  level  with,  casfing,   screw  the 


coA'ei'  into  ])osition,  and  the  final  hnish- 
ing  touches  carried  out. 

A  vei'y  handy  pocket-size  level  can  be 
made  by  i;ct1ing  a  casting  3'.  in.  long- 
overall  and  siniihir  in  othei'  details  to  the 
one  illustrated  herewith. 

There  are  many  different  designs. which 
could  be  successfully  copied,  according  to 
the  fancy  of  the  individual,  and  one  is  not 
tied  to  stick  bard  and  fast  by  the 
exan)]j]e  shown.  However,  if  this  method 
is  carried  out  carefully,  the  result  will  be 
an  efficient  and  high-class  tool. 

Cutting  a  Vee  with  a  Side  Milling 
Cutter. 

A  M  MJiKJ!  of  mild  steel  blocks  had  to  be 
machined  all  over  to'  sizes,  aird  through: 
the  cerrtre  of  the  wide  side  a  Vee  had  to 
be  made  45  deg.  fronr  the  centre  line  on 
each  side,  makirrg  a  total  oi'  90  deg.  This 
was  a  milling  job  throirghoiit,  and  would 
have  beerr  a  simple  i)iece  of  work  ordy  ufn 
rrrilling  cutter-  of  the  required  angle  was  iir 
stock.  To  get  flver  the  difficulty  the  posi- 
tio'ir  of  the  A'ee  was  marked  out  on  the 
blocks.  The  work  was  then  laid  into'  two 
stairdard  Vee  blocks,  Avhich  can  be  foirird 
in  any  workshop,  the  arrgle  of  the  Vee 
blocks  being'  90  deg.    The  whole  .lob  was 
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set  inio  a  machine  vice,  the  jaws  of  the 
vice  tightened  up,  care  being  takerr  in 
doing  SO'  toi  see  that  the  work  did  not  lift. 
Any  tendency  to'  rise  can  soon  be  put  right 
by  slightly  tapping  the  w(nk  down  to  the 
Vee  blocks  by  a  hand  hammer. 

An  ordinary  side  milling  cutter  was 
seemed  to  a  ctrnveirient  position  m\  the 
arbor  of  tlrei  millirrg  machine,  and  set  to 
lines  on  work  previoiusly  rrrarked.  Cuts 
can  be  taken  according  to  the  ty])e  of 
machine  used,  and,  after  machining,  the 
requir-ed  A'ee  Avill  have  been  crrt  out. 

Failure  of  Gas  Engines  to  Start. 

An  article  aji|icared  in  a  recent  issue  of 
this  journal  describing  a  gas  engine 
stojipage,  cairsed  by  ])ieces  of  wood,  draw  n 
in  from  the  air '  box,  becoming  wedged 
between  the  inlet  valve  and  seat,  and  the 


writer  has  just  had  a  very  siurilar  experi- 
errce,  if  somewhat  more  nrysterious,  and 
which  shows  how  difticidt  it  sometinres  is 
to  locate  the  real  cairse  when  a  gas  errgine 
refuses  to  start. 

A  50  b.h.]).  suctiorr  gas  engine  of  well- 
knowrr  make  had  been  rurnring  quite  satis- 
factorily when  she  suddenly  stoijped  and 
lefirsed  to  restart. 

After  having  changed  the  sjjarking  plug 
and  tested  the  valves  for  sticking,  etc.,  the 
engine  was  tried  on  town  gas,  and  still 
would  not  star-t  or  even  produce  a  single 
explosion  in  the  combustion  chamber. 

As  everything  appeared  to  be  in  perfect 
mechanical  order,  attention  was  directed 
to  the  magneto,  and  although  a  spark  was 
obtained  it  was  a  very  weak  one,  and  it 
was  finally  decided  that  this  was  the  cause 
of  the  trouble  and  that  the  magneto 
r-equired  renragnetisiug. 

Accordingly  this  was  done,  resulting  in 
further  loss  of  time,  as  it  was  after- 
wards found  that  remagnetising  Avas 
unnecessary. 

The  magneto  having  been  replaced,  a 
further  attempt  was  made  to  start  the 
engine,  which  proved  to  be  as  futile  as 
formerly. 

t)n  making  a  miurrte  aird  thorough 
examination  of  every  valve  and  detail,  it 
was  discovered  that  an  adjusting  nut  oi- 
collar  orr  the  end  of  the  inlet  valve  spindle 
had  by  some  unaccountable  means  turned 
a  fraction  on  the  spindle,  tlnrs  preventing 
the  A'alve  from  closing  by  only  so  small  a 
fraction  of  an  inch  that  it  could  scarcely 
be  detected. 

This  having  been  put  right,  the  eirgine 
started  without  any  trouble.  But  the 
remarkable  feature  Avas  that  no  explosion 
occurred  wberr  the  errgine  Avas  tried  on 
toAvn  gas,  Avhich  naturally  indicated 
iyuition  failirre. 

The  incident  clearly  ilhrstrates  IroAv 
nurch  ti'ouble  may  ac'crue  by  so  slight  an 
adjirstment  becoming  necessary. 

Overcoming  Bad  "  Steam  Down  "  Case. 

The  block  underneath  was,  oAving  to  a 
prirrter's  error,  left  out  of  last  Aveek's 
issire . 


Contributions,  eorrespondence,  and  suggestions  will 
be  welcomed,  our  desire  being  to  encourage  a 
closer  association  between  our  readers  and  our- 
selves THE  eOlTOR. 
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(Views  expressed  in  this  Section  are  not  necessarily  endorsed  by  the  Editor.) 


THE  ENGINEERING  LOCK-OUT. 

Jiy    I'lVKi'.Ei  AX. 

It  was  a  iiule  slioc-k  to  liiost  people  when 
tliey  learned  that  the  Enuineeiing 
Employers'  Federation  had  resolved  on  the 
grave  step  of  loeking  owt  the  lueiubers  of 
tne  A.E.U.  Even  to  most  of  tliose  con- 
nected with  the  latter  org; mi  ■-at ion  the 
ultimatum  came  as  a  surprise,  and  many 
of  the  members  who  voted  so  readily 
against  the  acceijtance  of  the  executive's 
recommendation  will  be  doing  some  hard 
thinking  just  now.  We  dealt,  in  the  course 
of  an  article  devoted  to  the  subject  of  over- 
time in  the  engineering  industry,  with  the 
rejection  of  the  employers'  proposals,  and 
endeavoured  to  show  the  causes  underlying 
the  union's  decision.  It  was  exj)lained 
that  a  very  vigorous  campaign  carried  on 
by  the  shop  stewards,  atkled  to  the 
prevailing  unemployment  were  the  prin- 
cipal reasons  why  their  proposals  were 
rejected.  It  was  scarcely  expected  that 
matters  would  end  there,  but  the  threat  of 
a  lock-out  is  indeed  a  drastic  step  for  the 
employers  to  have  decide  upon.  What 
really  is  the  point  of  contention  which  has 
induced  them  to  embark  upon  such  a 
course,  at  a  time  when  the  industry, 
already  badly  hit  by  the  trade  depressiou, 
can  hardly  be  expected  to  survive  a 
prolong-ed  struggle?  It  is  considered  by 
1  he  employers  that  there  is  a  basic 
principle  at  stake  which  vitally  affects 
their  managerial  rights.  As  far  back  as 
1898  an  agreement  was  entered  into 
between  the  Engineering  Employers' 
Federation  and  the  Amalgamated  Society 
of  Engineers  providing  for  the  working- 
of  overtime,  rates  of  pay,  night  shifts, 
and  restricting  the  number  of  hours  which 
could  be  worked  by  any  man  to  a  maxi- 
mum of  40  in  any  period  of  four  weeks. 
This  was  revised  in  190T,  Avhen  the  limita- 
tion was  reduced  to  32.  .  In  September, 
1920',  the  agreement  was  again  renewed, 
with'  certain  modifications.  It  is  _a 
Tengthy  agreement,  setting  out  in  detail 
the  payments  which  should  be  made  for 
overtime  in  almost  every  conceivable  con 
tingency. 

What  the  Dispute  is  About. 

The  present  deadlock  arises  on  the 
following  clauses:  — 

•  The  federations  and  the  trade  union, 
agree    that    systematic     overtime  is 
deprecated  as  a  method  of  production, 
and  that  w'hen  overtime  is  necessary  the 
following  provisions  shall  apply,  viz:  — 
No  union  workman  shall  be  required 
(()  work  more  than  30  hours  overtime 
in  any  four  weeks   after   full  shoi^ 
hours  have  been   worked,  allowance 
being  made  for  time    lost  through 
sickness,     absence    with    leave,  or 
enforced  idleness. 

In  the  following  cases  overtime  is  not 
to  be  restricted  :  — 

Breakdowns,  repairs,  i eidacements, 
alterations,  whether  for  the  employers 
or  thei'''  customers. 

Trial  trips. 

Completion  of  work  against 
deliverv  dates. 


The  eni])loyers  allege  that  immediately 
Wiv  Septeml)er  agreement  was  signed  in 
the  A.E.lJ.  issued  instructions 
ii;tei  i)reting  it^- as  meaning"  that  no  over- 
time was  to  be  worked  in  any  case  unless 
the  sho])  stewards  were  'consulted.  This 
is  where  the  trouble  arises.  The  employers 
say  that  this  dehnitely  raises  a  basic 
pjinciple,  and  is  an  attempt  by  the  union 
to  control  managerial  functions  by  assert- 
ing their  light  to  veto  any  instructions 
\^hich  the  management  may  have  g-iven 
to  the  men  as  to  the  working  of  ovei-time. 
As  a  consequence  of  prolonged  negotia- 
tions between  the  jjarties,  the  A.E.F. 
executive  agreed  to  recommend  to  their 
members,  for  acceptance  by  ballot  vote, 
an  agreement  which  would  make  it  clear 
.  at  tne  union  did  not  claim  to  interfere 
with  the  rights  of  management  or  to 
exercise  managerial  functions.  It  was 
further  provided  that  the  instructions  of 
the  management  in  regard  to  what  over- 
time should  be  woiked  should  be  observed 
by  the  men  in  the  first  instance,  and  that 
if  the  union  desired  to  raise  any  (luestion 
they  should  do  so  in  accordance  with  the 
terms  of  another  agreement  called  "  the 
provisions  for  avoiding  disputes."  This 
latter  arrangement  has  been  in  force  since 
April,  1914,  and  makes  provision  for  any 
subject  which  is  likely  to  lead  to  dispute 
being  dealt  with  in  a  certain  stated 
manner.  Briefly,  tiiis  agreement  provides 
that  any  question  likely  to  cause  dispute 
shall,  in  the  first  instance,  be  dealt  with 
directly  by  a  dejmtatioii  of  the  men  being- 
received  by  the  employers'.  In  the  case 
of  disagreement  either  party  may  refer  the 
(|uestion  to  a  conference  of  the  local 
association  of  emjiloyers  and  the  repre- 
sentatives of  the  trade  union.  Such 
conference  must  be  held  within  12  days 
from  the  receipt  of  application  from  the 
body  raising  the  question.  The  local 
conferences  are  composed  of  local  repre- 
sentatives, although  it  is  competent  for 
members  of  the  Central  Executive  of  either 
bodv  to  ])e  present.  Failing  a  settlement 
at  local  conference,  the  matter  is  referred 
to  a  Central  fVniteience  composed  of  the 
executives  of  the  two  organisations. 
These  central  conferences  aVe  usually 
held  every  month,  there  always  being 
many  outstanding  (juestions  to  be 
dealt  with.  Until  the  above  pio- 
cedure  has  been  gone  through  there 
shall  be  no  stoppage  of  work,  but  work 
shall  ])i'oceed  under  current  conditions. 
It  will  be  noticed  that  the  coni- 
po.sition  of  the  (Conferences  at  each 
successive  stage  is  different  from  the 
]n'e(!eding  stage,  and  it  is  argued  that  by 
this  means  a  more  detached  and  inii)artial 
judgment  of  the  merits  of  the  subject 
under  consideration  can  be  arrived  at  If, 
at  the  central  conference,  no  asreement  is 
come  to,  the  narties  are  then  free  to  lake 
whal  aclion  they  feel  disposed. 

The  Rejected  Recommendations. 

I  his  procedure  was  followed  in  resjiect 
lo  the  interinetation  of  the  Se])temher 
overtime  agreement,  and  as  a  result  the 
executive  of  the  A.E.F.  made  the  recom- 
mendation referred  to.      There    is  little 


doubt   that  tills   recommendation  never 
really  had  that  calm  and  deliberate  con- 
sideration that  is  desirable.    Itather  were 
the  men  influenced  by  a  general  resent- 
ment    to    what    they     considered  the 
employers'  attempt  to  take    away  their 
right  of  consultation  before  overtime  was 
worked.    There  is  a  strong  feeling  among 
the    men    that    no  overtime   should  he 
worked  while  so  many  are  unemployed, 
but  however  sound  this  contention  may  he 
it  cannot  successfully  be  raised  while  the 
rvertime  agreement  exists.      The  whole 
basis  of  the  agreement  clearly  is  a  'consent 
on  the  part  of  t'he  A.E.U.   members  to 
work  overtime,  providing  they  are  paid  in 
accordance  with  the  terms  agreed  on.  The 
extent  to  which  overtime  sh;dl  be  worke( 
is  also  clearly  defined,  and  the  restrictiv( 
clauses  limiting  the  amount  of  overtime  s 
man  can  work  seems  to  be  a  clear  recog- 
nition of  the  jirinciple  that  (providing  the 
management  do  n<jt  exceed  the  restrictions) 
the  men  should  work    overtime  without 
question  whenever  requested.  Personally, 
we  believe  that  consultation  between  the 
management  and  the  men  is  both  desir- 
able and  necessaryj  and  in  many  instances 
the  managements  have  undoubtedlv  takei 
the    shop  '  stewards    into  consultation 
Such    consultation,    however  desirably 
cannot  be  logically  claimed    as    a  rigS 
arising  out  of  the  agreement.    The  correct 
course  to  have  adopted  would  have  beer 
to    have    amended    the    agreement  ii 
September,  1920,  in  such  a  way   as  t( 
piovide    that    consultation  should  tak. 
place.    Once  having  signed  the  agreemeii 
it  seems  hopeless  to  try  to  force  eonsull;i 
tioii  as  a  corollary  afterwards.    It  slioiih 
not  be  forgotten  that  the  Amalgamate! 
Engineering  TTnion  is  not  the  only  unioi 
with  which  such  an  agreement  has  heei 
arranged.      There    are    others  holdini 
identical  agreements  with  the  Engineeriu; 
^'))iplovers'  Federation,  and  so  far  as  Wi 
kno\v  these   unions  have  made   no  siic 
claim. 

The  Use  of  Force. 

But  when  all  is  said  and  done   are  th 
the  employers  justified  in  resorting  to 
lockout?      The  Engineering  Employer.' 
I'ederation  have  always  been  regarded  b 
the   trade  unions  as  a  truculent  bod;; 
ready  to  use  force  when  it    suits  thei 
purpose.    Why  is  it  they  never  look  wit 
favour  on  arbitration,  and  why  has  th 
question    suddenly     become     so  aciilj 
although  the  agreement  has  been  in  foi'(| 
18  months?      If  the  employers'  allegil 
tions  are  correct  the  A.E.F.'s  insisteiu 
upon  consultation   was   evidenced  rigl 
fi'om  the  commencement   of   the  agreii 
ment.      If  the  employers  could  tolera' 
this  attitude  when  trade  was  busy  and  tl 
demand  for  overtime  was  great,  why  is 
now  found  that  a  basic  ])rinciple  has  bet 
raised  which  must  be  settled  once  and  ti 
all?    Force    begets    force;    and  if  tl 
engineering  emplovers  insist  on  deuio' 
stratinff  that  "might  i>  right"  it  wi 
surelv  have  its  reactions  at  a  time  whf 
trade  is  brisk. 

(Confijnicfl  on  pnpf  32.) 
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Commercial  Notes  and  News. 


r 

COMPANY  NOTES. 


Ji      The  Vulcan  Foundry. — It  is  anticipated  that  the 
"  Vulcan  Foundry  will  make  another-  distribution  of 
the  bonus  shares  which  it  has  periodically  distri 

*  buted  to  its  shareholders  during  the  past  12  years. 

;  It  is  proposed  to  capitalise  £76,827  of  the  revenue 
t  reserve  account  and  distribute  this  to  the  share 
'   holders  as  a  10  per  cent  bonus  in  shares.      Of  the 

total  ordinary  capital  of  756,255,  nearly  three- 
1  quarters  (£518,246)  i.s  now  reipresented  by  bonus 

shares  given  to  the  shareholders.  Whatever  may 
,  be  thought  in  the  light  of  the  experience  of  recent 
"  years  of  this  method  of  finance,  the  shareholders  of 
J  the  Vulcan  Foundry  have  at  least  had  no  caus.e  to 
,   regret  it,  for  the  company  has  paid  consistently  for 

•  many  years  dividends  of  15  per  cent  on  the  increas 

'  ing  capital.  It  will  be  recalled  that  to  promote 
n  community  of  interests  Hadfields  Ltd.  invested 
J  £25,000  last  year  in  the  ordinary  shares  of  the 
Vulcan  Foundry,  and  the  latter  invested  a  like  sum 
■    in  Hadfields. 


Cafrn  Line  of  Steamships  Ltd. — The  directors 
'I'  of  this  Newcastle  firm  report  that  the  actual  trading 
.  of  the  steamers  during  the  past  12  months  (allow 
ing  for  normal  depreciation)  has  resulted  in  a  con- 
siderable loss.  The  revenue  of  the  year  is  slightly 
'  in  advance  of  that  of  the  previous  year,  due  to  the 
p  income  from  investments,  and  the,  recovery  of  an 
^  unstated  amount  of  excess  profits  duty.  With  the 
'  balance  of  £62,938  brought  in  from  the  previous 
i  year,  the  directors  are  thus  able  to  repeat  last  year's 
j  dividend  of  10  per  cent.  Expenditure  amounting  to 
L;  £9,203  on  classification  repairs  and  similar  work  on 
•j  the  steamers  has  been  met  out  of  the  provision  pre- 
]i  viously  made  in  the  contingency  account,  which  now 
[I  stands  at  £389,615.  As  was  the  case  last  year, 
I,  nothing  is  placed  to  reserve,  which  thus  remains  at 
li  £100,000.  but  in  view  of  the  further  excessive  depre- 
p  ciatiion  in  tonnage  values  which  has  taken  place 
['  during  the  year  the  directors  are  writing  down  the 
I  book  value  of  the  vessels  by  £100,000.  compared 
I'  with  £40,000  last  year. 


NEW  COMPANIES. 

I   

'j  R.  C.  Whipp  &  Co.  Ltd. — Private  company, 
j  Registered  February  7.  Capital  £9,000  in  £1  shares 
!  (8,500  10  per  cent  cumulative  preference).  To  carry 
j.  on  the  business  of  engineers,  iron  and  brass 
founders,  millwrights,  metal  workers,  tool  makers, 
j  etc.,  and  to  adopt  an  agreement  with  R.  C.  Whipp. 
I'  The  first  directors  are  :  E.  S.  Millington  (chairman), 
I'  B.  H.  Millington  and  R.  C.  Whipp  (managing 
l'  director).  The  two  first  named  are  permanent  so 
I  long  as  they  hold  any  shares  or  debentures  in  the 
j.  company.  Qualification  £100.  Registered  office  ; 
hi  Beehive  Foundry,  Tividale,  Tipton,  Staffs. 

I       C.  S.  Fearn  &  Burman  Ltd. — Private  company. 

|l  Registered  February  15.  Capital  £2,500  in  £1 
shares  (2,000  ordinary  and  500  8  per  cent  cumula 

I  tive  preference).  To  take  over  the  business  of 
engineers  and  manufacturers  and  repairers  of  tools, 
die  leads  and  other  engineering  implements, 
utensils  and  machinery,  carried  on  by  C.  S.  Pearn 

1    and  A.  P.  Rurman.    the  first  directors  are  :  C.  S. 

fl    Peam  and    A.    P.    Burman.     Registered    office  : 

!    Offices  of  Messrs.  Salter  &  West,  2,  Cooper  Street, 

U  Majichester. 

W      Kay.  Models  Ltd. — Private  company.  Registered 
'    February  17.    Capital  £5,000  in  £1  shares  (3,000 
'I    preference  and  2,000  ordinary).    To  carry  on  ihe 
business    of    mechanical,    electrical,  agricultuiMl, 
■'    constructional    and    modelling    engineeis,  model 
I    and  tool    makers,    founders,    metal    forgei-s  and 
workers,     electricians,     engineering  contractor.-?, 
repaiirei-s    of    metals    and    hardware,    etc.  The 
permanent    directors    are  :    A.    Goodletl  (chair- 
man),   J.    K.    Goodlett,    A.    K.    Good'ett  .md 
H.  H.  Bowyev.    Qualification  :  £50.  Ivetristorc<l 
j    office  :  65,  Park  Road  North,  Acton,  W.3. 

I       Sheepbridge  Stokes  Centrifugal  Castings  Co.  Ltd. 
— Private    company.     Registered    February  16. 
Capital  £50,000  in  £1   shares  (7,500  "A"  and 
42,500  ordinary).     To  carry  on  the  business  of 
manufacturers  of  and  dealers  in  machinery,  ca-stings, 

I    motors,  tools  and  hardware,  iron  and  steel  con- 


verters, and  mechanical  and  electrical  engineers, 
etc.,  and  to  adopt  an  agreement  with  the  Stoke 
Castings  Ltd.  The  first  directors  are  :  W.  B.  M, 
Jackson  (chairman),  J.  T.  Goodwin  and  F.  V/. 
Stokes.  The  Sheepbridge  Coal  and  Iron  Co.  Ltd. 
shall  at  all  times  be  entitled  to  nominate  the 
chairman  and  a  majority  of  the  directors;  and 
Stokes  Castings  Ltd.  shall,  so  long  as  they  hold  all 
the  shares  actually  allotted  to  them  or  their 
nominees  in  the  original  capital  (or  all  such  shares 
except  one),  nominate  one  director;  i  r,  if  and  so 
long  as  the  number  of  directors,  other  than  any 
director  or  directors  nominated  by  them,  is  three  or 
upwards,  two  directors  Remuneration  as  fixed  by 
the  company.  The  "  A  "  shares  are  entitled  to  15 
per  cent  of  any  moneys,  shares,  debentures,  stock, 
bonds,  obligations  or  other  property  which  the 
company  may  distribute  as  dividend,  bonus,  capital 
isation  or  otherwise  among  its  members  (including 
holders  of  any  preference  shares)  and  15  per  cent 
of  any  surplus  assets  in  a  winding  up.  Secretary  : 
T.  E.  Haslam.  Registered  office  :  The  works  of 
the  Sheepbridge  Coal  and  Iron  Co.  Ltd.. 
Chesterfield,  Derbyshire. 

A.  T.  Bennett  &  Co.  Ltd. — Private  company 
Registered  February  15.  Capital  £6,000  in  £1 
shares.  To  take  over  tha  business  of  engineers  and 
motor  body  builders,  etc.,  carried  on  at  Willow 
Walk,  West  Green,  N.,  and  to  adopt  an  agreement 
with  A.  T.  Bennett,  J.  M.  Bennett,  W  C.  Bennett, 
Georgina  Bennett  and  Sophia  M.  Bennett.  The  first 
directors  are  :  A  .T.  Bennett  (managing  director), 
J.  M.  Bennett,  W.  C.  Bennett  (assistant  managing 
director),  Georgina  Bennett  and  Sophia  M.  Bennett. 
Remuneration  according  to  profits.  Secret^iry  : 
J.  M.  Bennett.  Registered  office  :  8,  Willow  Walk, 
West  Green,  N. 

H.  S.  Kemp  &  Co.  Ltd.— Private  company. 
Registered  February  15.  Capital  £1,200  in  £1 
shares.  To  carry  on  the  business  of  electrical 
engineers,  manufacturers  oi  electrical  lamps  and 
fittings,  tool  makers,  brassfounders  and  metal 
workers,  etc.  The  first  directors  are  :  W.  F.  Bond 
(or  such  other  person  as  shall  be  nominated  by 
Belco  Ltd.),  E.  A.  Boxall,  H.  S.  Kemp  and  A.  E. 
Cave.  No  qualification  required  for  nominee  of 
Belco  Ltd.  Qualification  of  other  directors  £100. 
Registered  office  :  25,  Stephen  Street,  Tottenham 
Court  Road,  W.C.I. 

Gilbert  &  Kellett  Ltd.— Private  company.  Regis- 
tered February  14.  Capital  £1,800  in  £1  shares. 
To  acquire  No.  214,  Duke  Street,  Barrow-in 
Furness,  and  to  carry  on  the  business  of  general 
and  structural  engineers,  gear  cutters,  millwrights, 
plat«,  angle  and  boiler  smiths,  manufacturers  and 
repairers  of  machine  tools  and  plant,  stampings, 
press  work  and  internal-combustion  engines,  motor 
cars  and  vehicles,  etc.  The  first  directors  are  :  B. 
Gilbert  and  G.  Kellett.  Secretary  :  B.  Gilbert. 
50,  Hibbert  Road,  RaiTOW-in-Furness. 

Eynsford  Engineering  Co.  Ltd.— Private  company. 
Registered  February  14.  Capital  £4,100  in  4,000 
non-cumulative  shares  of  £1  each  and  2,000  shares 
of  Is.  each.  To  caiTy  on  the  business  of  general 
engineers  and  that  of  agents  for,  manufacturers, 
repairers  and  letters  of,  and  dealers  in  motor  cars, 
omnibuses,  aeroplanes  and  motor  boats,  manufac- 
turers or  repairers  of  machinery  and  tools  for  use 
in  connection  therewith,  etc.  Tbe  first  directors 
are  :  H.  T.  Robinson  and  A.  S.  Haxton.  Registered 
office  :  Primrose  Works,  Eynsford,  Kent. 


MORTGAGES.  CHARGES  AND 
SATISFACTIONS. 

Ira  Miller  &  Co.  Ltd.— Particulars  of  £5,000 
debentures,  authorised  February  9,  1922:  present 
issue,  £3,000;  charged  on  the  company's  under 
taking  and  property,  present  and  future. 

George  H.  Cook  &  Co.  Ltd.— Mortgage  on  ['ni- 
formitv  Works,  Bailey  Street,  Sheffield,  dared  Fob 
ruary  7,  1922,  to  secure  all  moneys  due  or  to  become 
due  from  company  to  London  Joint  City  and 
Midland  Bank. 

Baldwins  Ltd.— Trust  deed  dated  February  10, 
1922  (supplemental  to  trust  deed  dated  July  4,  1921, 
securing  £2,250,000  debenture  stock),  charged  on 
certain  lands,  etc.,  at  Port  Talbot,  Margam,  Glam. 
Trustees  ;  Lloyds  Bank  Ltd.  and  B,S.T,  Ltd. 


Allen-Liversidge  Ltd. — Satisfaction  in  full  iin 
February  14,  1922,  of  debenture  dated  April  !4. 
1920,  securing  £50,000. 

T.  S.  Harrison  &  Sons  Ltd.—  Mortgage  on  certain 
land  and  premises  in  Heckmondwike,  dated  January 
27,  1922,  to  secure  all  moneys  due  or  to  become 
due  from  company  to  National  Provincial  and  Unio'i 
Bank  of  England. 

Cole,  Marchent  &  Morley  Ltd. — Issue  on  Feb- 
ruary 9,  1922,  of  £400  debentures,  part  of  a  series 
already  registered. 

J.  W.  Kitson  &  Co.  Ltd. — Order  of  court,  dated 
January  24,  1922,  to  secure  all  sums  advanced  tM 
exceeding  £1,250,  charged  on  company's  undertaking 
and  property,  except  uncalled  capital.  Holders  : 
Cox  &  Co. 


RECEIVERSfflPS 

(APPOINTMENT  OR  RELEASE). 

H.S.M.  Patent  Belt  Fastening  Co.  Ltd.— J.  W.  G. 
Buttfield.  of  2.  Darley  Street,  Bradford,  was 
appointed  receiver  on  January  27,  1922,  under 
powers  contained  in  debenture  dated  September  4, 
1919. 


CONTRACTS  AND  TENDERS. 


Railway  Requirements. — The  Madras  &  Southern 
Mahratta  Railway  Co.  invites  tenders,  up  to  March 
7.  for  the  supply  of  :  (1)  Seven  steam  hammers;  (2) 
11  bogie  carriage  and  underframes,  one  four-wheeled 
brake  van  underframe  and  five  four-wheeled 
luggage  van  underframes,  broad  gauge,  and  (3)  56 
pairs  of  wheels  and  axles,  broad  gauge.  Specifica- 
tions £1  Is.  each,  from  the  Secretary,  25,  Bucking- 
ham Palace  Road,  London,  S.W.I. 


Bolts,  Nuts,  Rivets,  etc. — The  Burma  Railway 
Co.  are  open  to  receive  tenders,  up  to  March  7,  for 
the  supply  of  :  (1)  Bolts,  nuts,  rivets;  (2)  galvanised 
work,  and  (3)  3381  tons  of  steel  material.  Specifi- 
cations Nos.  1  and  2.  10s.;  No.  3.  £1.  Secretary. 
199,  Gresham  House.  London,  E.C.2. 


Ammonia  Sulphate  Plant. — The  Rochdale  Gas 
and  Electricity  Committee  invite  tenders,  up  to 
JIarch  7,  for  the  supply  and  erection  of  ammonia 
sulohate  plant  with  a  daily  output  of  three  tons 
of  25i  per  cent  dry  neutral  sulphate.  Specification 
to  Chairman,  Rochdale  Gas  and  Electricity  Ccm- 
mitte  ■■. 


Crushing  Plant,  Conveyors,  etc.— The  Croydon 
Town  Council  are  open  to  receive  tenders,  up  to 
March  14,  for  the  supply  and  erection  cf  crushing 
plant,  conveyors,  storage  hoopers,  electric  motors, 
switchboard  and  shafting  for  pulverising  hous« 
refuse  on  sewage  farm.  Specification  £1  Is., 
Borough  Engineer,  Town  Hall,  Croydon. 


Sluice  and  Stop  Valves. — The  Manchester 
Waterworks  Committee  invites  tenders,  up  to  March 
14.  for  the  supply  of  40  in.  manual  sluice  valves  and 
automatic  stop  valves,  and  54  in.  reflux  valves,  with 
air  valvps,  eangways.  and  other  ironwork.  Sneci- 
firatio"  £5  5s..  Secretary,  Waterworks  Office,  Town 
Hall,  Manchester. 

Electric  Jib  Cranes.— The  Bristol  Docks  Com- 
mittee invite  tenders  for  the  construction  and 
erection,  at  AvoTimouth  Docks,  of  four  30-cwt. 
TTiova'-'le  electric  jib  cranes.  Last  day.  March  17. 
Specification  £3,  Engineer,  Avonmouth  Docks. 
Bristol. 


Tarmacadam  Plant. — The  Margate  Town  Council 
are  open  to  receive  tenders,  up  to  March  18.  for  the 
supply  and  fixing  of  steam-driven  tarmacadam- 
making  plant.  Specification.  Borough  Engineer, 
Margate. 

Cast-iron  Pipes. — The  Watford  Urban  District 
Council  invitee  tepdpr.<!,  up  to  March  8.  for  :  (1) 
Snnplv  of  about  1  700  tons  of  I8-in.  cast-iron  pines 
and  specials,  and  (2)  lavinsr  out  two  mi'es  nf  double 
18-in.  water  m.Tin".  Sr<ec'*'''ation  ^-^o.  1.  £5;  No.  2, 
.£10.  Engineer,  Council  Offices,  High  Street,  Wat- 
ford, 
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Stokes,  etc. — The  Barrow-in-Furness  Corporation 
invite  tenders,  up  to  iMarch  9,  for  a  yeav's  supply  oi 
(1)  engine  room  stores,  and  (2)  electrical  stores, 
meters,  etc.  Specification.  Borough  Electrical 
Engineer,  Ban'oAv-in-Furness. 


LuMUH  Tanks. — The  Hindley  Urban  District 
Council  invites  tenders  for  constjniction  of  reinforced 
concrete  pyramidal  Luniur  taiiks.  Last  d.ay,  March 
11.  Specification  £2  2«..  Sin'veyor,  Coamcil  Offices. 
Hindley. 


Reservoir. — The  Whitfey  Waterworks  Com- 
mittee invites  tenders,  up  to  March  11,  for  the 
construction,  onHennebique  system,  of  covered  ser- 
vice reservoir  holding  500,000  gals.  Specification 
£2  2s..  Messrs.  Fairbnnk  &  Son.  Lendal  Chamber?. 
York. 


Alternator  Surface  Condensing  Plant. — The 
Borough  Council.  Wigan,  invites  tenders,  up  to 
Ma>xh  13,  for  the  supply  of  steam  turbines. 
5,000  kw.,  three  phase  alternator  and  exciter  and 
surface  condensing  plant.  Specification  £5.  Mr. 
R.  Owen,  Bradford  Place. 


Australia  :  Tenders  Invited  for  Planing 
Machine. — The  Victorian  Railway  Commissioners 
invite  tenders  for  the  supply  and  delivery  of  one 
planing  machine,  10  ft.  by  3  ft.  by  3  ft.,  complete 
with  self-contained  countershaft,  variable  cutting 
speeds,  with  No.  2  tool  boxes  on  cross  slide  and 
No.  1  tool  box  on  control  side  (includinii  necessary- 
tools  and  accessories).  Contract  No.  .34920.  Sealed 
tenders,  on  the  proper  forms  and  accompanied  by  a 
preliminajv  deposit  of  i  per  cent  of  the  total 
amount  of  the  tender,  will  be  received  by  the  Chief 
Storekeeper,  the  Victorian  Government  Railways. 
Melbourne,  up  to  April  5.  1922.  Specifications, 
conditions,  and  tendoi'  forms  relating  to  this  con- 
tract liave  Ireen  lecfivi'd  f'nin  His  jMajesty's  Senior 
Trade  Commissioner  at  ^Melbourne,  and  may  be 
con'-'ulted  bv  United  Kinfdom  firms  interested  on 
application  to  the  Department  of  Overseas  Trade 
(Room  50a),  35.  Old  Oueen  Street.  London.  S.W.I. 
(Reference  D.O.T.  8027 'E.D. /P.N..) 


Egypt  :  Tenders  Invited  for  Main  Drainage 
Scheme. — The  Department  of  Ovenseas  Trade  has 
received  from  his  Majesty's  Commercial  Agent  for 
Egvpt  copies  of  tlie  specifications  and  drawings  con- 
nected with  contracts  No.  7  and  8  for  the  Mansura 
main  drainage  scheme,  tenders  for  which  are  to  be 
presented  at  the  Chief  Engineer's  Office,  Main 
Drainage  Department.  Ministry  of  Public  Works, 
Cairo,  by  noon  on  March  13  and  April  26,  1922, 
respectivet'y.  The  documents  may  be  examined  by 
interested  British  firms  at  Room  No.  50a  of  the 
Department  of  Overseas  Trade.  35,  Old  Queen 
Street,  S.W.I.  As  tenderers  must  be  represented 
in  Egvpt.  the  deiiartment  will  be  pleased  to  furnish 
the  names  of  United  Kingdom  firms  with  offices  in 
Egvpt  who  may  be  prepared  to  handle  tenders  on 
behalf  of  interested  contractors.  fR'i  Meiic.^  7388 
F.E./P.N.) 


South  Africa  ;  Tenders  Invited  for  Tit  viMCAu 
Spares. — The  Municipal  Council  of  Johannesburg 
have  invited  tenders  for  the  supply  and  delivery  of 
tramcar  spares  (Contract  No.  876)  as  follows  : 
Spares  for  brill  truck  No.  21e  :  300  axle  box 
springs,  catalogue  No.  159;  500  body  spiral  springs 
of  -|  in.  round  steel;  48  semi-elliptic  springs,  top  leaf 
I  in.  by  3  in.,  remaining  seven,  t%  in.  by  3  in. :  100 
box  spring  caps;  12  axles,  4^  in.  diameter;  24  wheel 
centres,  28^  in.  diameter.  Spares  for  brill  bogie 
truck  No.  22  (pony  wheel  bogie) ;  Two  radial 
castings  complete';  eight  compression  castings;  24 
side  bearings;  36  cone  springs  of  1  in.  diameter 
round  steel.  Tenders,  on  the  proper  form  and  accom- 
panied by  a  tender  deposit  of  10  ihm  rent  of  the 
total  sum  involved  in  the  tender,  should  be 
addressed,  under  sealed  cover,  to  the  Town  Clerk, 
.Johannesburg,  and  placed  in  the  tender  box  of  the 
Municipal  Offices  not  later  than  noon  on  March  27, 
1922.  Success  in  securing  contracts  offered  by  public 
bodies  in  South  Africa  is  improbable  unless  United 
Kingdom  firms  are  represented  by  an  agent  resident 
in  the  Union.  The  Department  of  Overseas  Trade 
is  prepared  to  assist  United  Kingdom  firms  not  so 
represented  in  the  appointment  of  suitable  agents. 
One  copy  of  the  relative  specifications  and  condi- 
tions of  tender  can  be  inspected  by  United  Kingdom 
firms  interested  on  application  to  the  Department 
of  Overseas  Trade  (Room  50\).  35.  Old  Queen 
Street,  London,  S.W.I.  (Reference  8018/E.D. /P.X. ) 


His  Majesty's  Trade  Commissioner  at  Toronto, 
Canada  (Mr.  F.  W.  Field)  reports  that  a  Canadian 


linn  desire  lu  I'cceive  lenders,  as  early  as  possible 
in  IMarch.  from  nianiifact iirers  in  this  country  for 
an  electrically-driven  geared  hoist  of  standard 
design,  required  on  behalf  of  a  gold  mining  com- 
pany. The  hoist  will  be  electrically  operated  and 
arranged  to  be  driven  by  a  200  h.p.,  three  phase. 
550  volt,  485  revolutions  ]jer  minute  induction 
motor,  which  will  be  supplied  by  the  company. 
The  drive  from  the  motor  will  be  through  a  Francke 
flexible  coupling  and  Guest  type  herring -hone 
gears.  A  copy  of  the  specification  prepared  in  con- 
nection with  this  enquiry  may  be  seen  on  applica- 
tion to  the  Denartmeiit  of  Overseas  Trade  at  Room 
50a.  35,  Old  Queen  Street.  S.W.I,  up  to  February 
28,  after  which  date  it  will  be  forwarded  to  manu- 
facturers in  the  provinces  who  may  be  unable  to 
arrange  for  inspection  here.  Details  of  Canadian 
Ciisldins  Duties,  whicli  may  be  of  service  to  firms 
(lesii-oLi>  (it  tendering,  are  given  below.  The  name 
and  address  of  the  firm  referred  to  may  lie  obtained 
by  United  Kingdom  manufactm-ci  -  nilcu  sti'd  on 
application  to  this  department.  .Macliiiicrv  and 
a2>pliances  of  iron  or  steel  of  a  class  <<v  kind  not 
made  in  Canada,  and  elevators  and  machinery,  and 
machinery  of  floating  dredges,  when  for  use  exclu- 
sively in  alluvial  gold  mining,  are  duty  free. 
Electric  motors  and  electrical  apparatus,  not  othei'- 
wise  provided  for,  and  all  machinery  composed 
wholly  or  in  p.art  of  iron  or  steel,  not  otherwise 
|)rovided  for,  and  iron  or  steel  integral  parts  of  all 
machinery  specified  in  this  item  :  British  preferen- 
t'al  tariff,  15  per  cent  n(f  valorem.;  general  tariff. 
274  per  cent  ad  valorem.  Note  :  A  sales  tax  is  .■'Iso 
levied  on  the  duty-paid  value  as  follows  :  2^  pei' 
cent  on  importations  by  manufacturers  or  whole- 
salers; 4  per  cent  on  im|iorlations  by  users  or 
retailers. 

Electrically-driven  Geared  Hoist. — H.M. 
Trade  Comissioner  at  Toronto  reports  that  .i  Cana 
dian  firm  desire  to  receive  tenders  as  e;u'ly  a.s 
passible  in  March  from  United  Kingd  nn  manufac- 
turers for  an  electrica'ly-diiven  geared  Imist  of 
standard  design,  required  on  behalf  of  a  gold 
milling  comijany.  The  hoist  will  be  electrically 
operated  and  arranged  to  be  driven  by  a  200  h.p., 
three  phase,  5.50  volt,  485  revolutions  per  iniuutc 
induction  motor  to  be  supplied  liy  the  company. 
The  drive  from  the  motor  will  be  through  a  Francke 
flexible  coupling  and  Wuest  type  herring-bone 
gears.  A  copy  of  th=  specification  prepared  ui  connec- 
tion with  this  enquiry  may  be  seen  on  application 
to  the  Deoartment  of  Overseas  Trade  (Room  50a). 
35,  Old  Queen  Street,  London,  S.W.I,  up  to  Feb- 
ruary 28,  after  which  date  it  will  be  forwarded  to 
manufacturers  in  the  provinces  unable  to  arrange 
for  insjiection  in  London,.  The  name  and  address 
of  the  firm  can  be  obtained  from,  and  a  .statement 
giving  details  of  Canadian  Customs  Duties  can  be 
inspected  by  United  Kingdom  manufacturers 
interested  on  application  to  the  Department  of 
Overseas  Trade.  (Reference  D.O.T.  7932/E.D./ 
S.C.2.) 


Cranes.— The  British  Vice-Consul  at  Ghent 
reports  that  tenders  are  invited  by  the  municipality 
of  that  town  for  the  supply  and  erection  of  :  (1) 
Four  self-i)ropelling  electric  i>ortal  cranes  (specifica- 
tion 1.521):  (2)  two  floating  steam  cranes  (sfpecifica- 
tion  1522)  for  use  at  the  port  of  Ghent.  Tenders 
will  be  adiudicated  on  March  13,  at  11  a.m.  A 
security  to  the  amount  of  Fc.  40,000  must  be 
deposited  by  the  tenderer  in  each  case.  Tenders 
must  be  made  on  stamped  paper  and  sent  by  regis- 
tered letter  addressed  to  the  College  des  Bourg- 
me=tre  et  Echevins,  Ghent,  not  later  than  March  11, 
1922.  One  coipy  (in  Flemish  and  French)  of  the 
specifications  and  conditions  of  tender  relating  to 
I  acli  contract  may  be  consulted  by  United  Kingdom 
firms  interesteil  on  aDPlication  to  the  Department 
of  Overseas  Trade  (Room  50a),  35,  Old  Queen 
Street,  London,  S.W.I.  After  February  23  they 
will  be  available  for  loan  to  provincial  firms  unable 
to  arrange  for  their  inspection  in  London. 
(Reference  D.O.T.  14.302/F.W. /P.N.) 


Buildings. — H.M.  Consul-General  at  Antwerp 
has  inforuTed  the  Department  of  Overseas  Trade 
that  the  Municipal  Authorities  of  that  town  are 
inviting  tenders  for  the  construction  of  a  croup 
of  dwelling  houses  on  the  corner  of  Quai  St.  Michel 
and  the  Rue  de  la  Fortune.  Antwerp.  Tendere 
should  be  sent  in  sealed  envelopes  by  registered 
iiost  addressed  to  the  "  Bourgme.stre  d'Anvers, 
Hotel  de  Ville,"  up  to  noon,  March  3.  Envelopes 
should  be  marked  to  indicate  the  nature  of  the 
tender  concerned.  (Reference  D.O.T.  14412/F.W./ 
P.N.) 


Steam  rEERV  Bo.vts  for  Antwerp.-— An  adjudi 
cation  is  announced  to  take  place  on  IMarch  22  on 
tenders  fo;'  Hie  supply  of  two  lots  of  steam  boat^ 
in  steel  for  the  ferry  service  at  Antwerp.  Thi 
estimated  cost  is  Fc. 1,840, 000  per  lot,  and  the 
deposit  required  Fc.50,000  per  lot.  A  copy  of  thr 
-pecificatioii  (in  French  and  Flemish)  has  been 
received  and  may  be  seen  on  application  to  Mr 
ij'agan  u|i  to  March  8,  after  which  date  it  will  b' 
forwarded,  on  request,  to  firms  in  the  province^ 
unable  to  view  it  in  London.  The  Commercia 
Secretary  is  also  forwarding  a  copy  of  the  plan^ 
of  the  boats  required,  and  it  is  hoped  that  they  wil] 
be  available  within  the  next  few  days.  Copies  of 
those  documents  can  also  be  obtained  on  application 
to  the  jNfusee  Commercial,  15,  rue  des  Augustins. 
Brussels,  at  the  folluwing  prices  :  Specification, 
Fell. 30:  plans,  Fc.2.C0  and  Fc.4.  (Oversea.- 
Depart  monl  144.54/F.W./S.C.) 


NOTICES  OF  MEETINGS. 

INSTITUTION    OF     BRITISH  FOUNDRYMEN, 
LANCASHIRE. 

B.URNLEV  :  A  meeting  will  be  held  on  March  7, 
in  the  Technical  College,  at  7  p.m.  Mr.  J.  Hogg 
will  speak  on  the  subject  of  "Melting  Steel  and 
Ca.st  Iron  together  in  the  Cupola." 


INSTITUTION  OF  ENGINEERS  AND  SHIP- 
BUILDERS IN  SCOTLAND. 

(iLASGOW  :  A  spfcial  general  meeting  will  lie  helc! 
in  the  Rankine  Hall.  Elmbank  Crescent,  Glasgow, 
on  Tuesday,  March  7.  at  7-30  p.m.  The  business 
consists  of  discussions  on  the  following  papers  . 
"  The  Economic  proportions  of  Cargo  Ships,"  b^ 
Mr.  W.  G.  Cleghorn,  B.Sc. ;  '  Analysis  of  Pro 
peller  Performance,"  by  Mr.  Campbell  IMacmillan. 
B.Sc:  "The  Design  of  Screw  Propellers  and  tht 
Analysis  of  Trial  Results."  bv  IMr.  W.  J.  Duncan, 
B.Sc' 

THE  INSTITUTE  OF  METALS. 

London  :  The  annual  general  meeting  of  the 
In.stitute  of  Metals  will  be  held,  by  kind  permission, 
at  the  liouse  of  the  Institution  of  Mechanical 
Engineers,  Storey's  Gate,  Westminster,  S.W.I. ,  on 
Wednesday  and  Thursday.  March  8  and  9.  The 
meeting  will  commence  at  10  a.m.  each  day.  On 
March  8  the  annual  dinner  of  the  institute  will 
be  held,  and  on  March  9  there  will  be  a  visit  to  the 
Royal  School  of  Mines.  For  permission  to  make 
this  visit  the  council  are  indebted  to  the  governors 
of  the  Imperial  College  of  Science  and  Technologj-. 
and  to  Dr.  H.  C.  H.  Carpenter.  F.R.S.  (past  presi 
dent).  Professor  of  jMetallurgy  in  the  Royal  School 
of  Mines. 


THE  INSTITUTION  OF  AUTOMOBILE 
ENGINEERS. 

London  :  A  general  meeting  of  the  Institution  of 
Automobile  Engineers  will  be  held  on  Wednesda\ . 
March  8.  1922,  at  the  Institution  of  IMechanical 
Engineers,  Storey's  Gate,  St.  James's  Park, 
S.W.I,  at  8  p.m.,"  when  Mr.  A.  A.  Remington  viiW 
read  a  paper  entitled  "The  Design  and  Function  of 
Laniinated  Automobile  Suspension  Springs."  Cards 
of  invitation  to  admit  visitors  may  be  obtained  on 
application  to  the  secretary  of  the  Institution  of 
Automobile  Engineers,  at  28,  Victoria  Street, 
London,  S.W.I. 


Newfoundland  Government  Offer. — The 
Government  of  Newfoundland  is  offering  a  bounty 
of  30  dollars  per  ton  on  all  schooners  between 
25  tons  and  50  tons  register,  built  on  the  island 
and  ready  for  sea  next  July,  in  order  to  replace 
last  year's  heavy  losses. 


The  Labour  Publishing  Co..  of  6,  Tavistock 
Square,  London,  W.C.I.,  wish  to  announce  tha<  the 
special  edition  of  the  "  Fruits  of  Victory,"  I'V 
Norman  Angell,  which  they  published  for  the 
labour  movement  onlv,  is  now  obtainable  at  2s.  fid. 
instead  of  3s  6d.  Special  terms  to  branch  secre 
taries. 


New  Floating  Crane. — The  well-known  New 
castle  firm  of  Messrs.  Swan.  Hunter  &  Wigham 
Richardsons  Ltd.,  have  purchased  from  a  Dutch 
firm  an  improved  type  of  floating  crane  to  lifi 
150  tons,  to  replace  the  Titan  sunk  in  the  Tyne 
during  the  December  gale.  The  new  crane  will 
arrive  in  a  week  or  two. 


MARCH  4.  1922. 


THE  MARKETS. 


BASIS  METAL  PRICES. 
COPPER. 

S.D.  tubes    14id- 

Brazed  tubes   \izd. 

Wire   lid. 

BRASS. 

y.M.  rods   6jM. 

Do.  4  X  4  Sqs   8fd. 

Do.  4  X  3  Shts   8|d. 

S.D.  tubes   12id. 

Braied  tubes   15d. 

Rods   11  fd- 

Shts.  to  10  w.g   lO^d. 

Wire    lOgd. 

Rolled  Metal   lOid. 

PHOSPHOR  BRONZE. 

s.  d. 

Strip   1    ii  per  lb.  banis. 

Sheet   1    5      „  „ 

Wire   1    H  „ 

Kod»    1    4  „ 

Tubes   1    7i  „ 

Castings    12      „     '  „ 

Delivery  3  cwt.  free  to  any  town. 
Ten  per  cent  phosphor  copper,  £40  above  price  of  B.S. 
Fifteen  per  cent  phosphor  copper,  £50  above  price 
of  B.S. 

Phosphor  tin  (5  per  cent),  £30  above   price  of 
English  ingots. 
—Charles  Clifiord  &  Sou  Ltd.,  Birmingham. 


EXTRUDED  BRASS  ROD  PRICES. 

February  27th,  1922. 
McKechnie   Bros.    Ltd,    Hottoii    Park    Street,  Bir- 
-  mingham,  state  that  the  bnsis  price  to  date  for  Brass 
Rods  is  6id.  per  pound.    Prices  for  Special  Alloys  in 
I !  Rods  and  Ingots  will  be  qunt  d  on  application. 


February  27th,  1922. 
A.  Joseph  intimates  under  to-day's  date  that  he  is 
a  buyer  of    Non-ferrous  Scrap  Metals  at  the  undei- 
mentioned  approximate  prices  pei-  ton  : — 

@  per  ton. 

New  aluminium  cuttings  £60    0  0 

General  collected  scrap  brass   26    0  0 

Clean  copper   50    0  0 

Braziery  copper    40    0  0 

Qunmetal    36    0  0 

Old  lead,  less  usual  draft   15  10  0 

(All    metal    carted    free  in 
London  area.) 

Tealead   13  10  0 

Old  zinc   13    0  0 

Hollow  pewter   110    0  0 

Shaped  black  pewter    60    0  0 

and  can  supply  solder  as  follows: — 

@  per  Lon. 

Plumbers',  in  bar  or  strip  form  £72  10  0 

Tiumans'    92  10  0 

Blowpipe    102  10  0 

'AH  prices  based  on  day  of  delivery  of  the  metal 
unless  otherwise  arranged. 


MARKET  REPORTS. 

OILS,  ETC. 

Lubricating  Oils. — Since  our  last  report  shipment 
prices  of  cylinder  stocks  have  advanced  15s.  to 
£2  5s.  per  ton,  according  to  quality.  We  look  foi' 
still  further  rises  on  account  of  the  opening  of  the 
autoinohile  season.  Reds  and  pales  remain  un- 
changed, also  spot  prices.  We  c|iiote  pai'es  £13  10s. 
to  £24  10s.;  reds,  £18  to  £30:  dark  cviinders,  £17 
to  £35  10s.;  filtered  cylinders,  £22  to  £40:  blacks. 
£8  to  £19;  all  e.\  wharf,  London,  less  2^  per  cent 
discount,  prompt  delivery.  vSliipment  jirices  on 
application.    Soluble  oil,  £25. 

Fuel  Oil— 905/10  gravity,  £5  10s.  per  ton;  950 
gravity,  £4  per  ton:  both  ex  tank,  net  cash. 
Delivered  in  bulk  by  tank  wagon  10s.  per  ton 
e.vtra. 

Paraffin  Wax  and  Scale.— Market  quiet;  118/20 
deg.  Fah.,  2id. ;  123/25  deg.  Fah.,  2Jid.;  125/30 
130/35  deg.  Fah.,  2|d.  :  135/40 
140/45  deg.  Fah.,  4^d. ;  London 
Paraffin  scale  fii'm.  We  quote 
l|d.  spot,  l^d.  forward  shipment. 


ENGmEERTNG  WORLD. 


Petroleum  Oils. — Water  white.  Is.  tJd.  ;  standard 
'A bite  Is.  5d.  in  barrels,  net;  300  deg.  high-tesi 
oil.  Is.  0|d.,  less  2^  per  cent  discount,  barrels  in 
eluded,  ex  wharf,  London. 

Wliite  Oils.— Special  No.  1  white  oil,  £43:  No.  I 
white  oil,  £41;  No.  1a  half-white  oil.  £40;  all  ex 
wharf,  Lond<;n,  in  drums  free;  No.  2  half-white  oil, 
K34;  barrels  free;  all  net  cash. 

.•\ninial  Oils. — Neatsfoot  oil  (scarce  on  spot), 
Knglisli.  5s.  ,3d.,  ex  wharf.  London;  English  lard 
nil,  (i2s.  to  74s.;  American  lard  oil,  C5s.  to  7iis.  ;  all 
ill  barrels,  net:  pale  horse  oil,  35s.  per  cwt.  net. 
delivered. 

Ca.'stor  Oil. — Steady.  English  :  I'liarinaeeutical. 
.o5s.  :  firsts,  50s. :  seconds,  45s. :  ox  mills,  Hull, 
barrels  included.  Wo  bold  stock  in  London  at  3s. 
|H'i'  I'Wl.  extra.  Knncli  pliarmaceiitical,  t53s.  in 
liarrels  (i7s.  in  cases.  London;  Brazilian,  45s.  in 
tins  and  cases,  London;  iVladras  Cna.st  castor  oil, 
£39  per  ton,  c.i.f.,  landing  weights,  March /April 
shipment  :  all  net  cash. 

Linseed  Oil.— Quiet  market,  but  spot  oil  scarce, 
and  at  a  considerable  premium.  London  spot, 
.'iSs. ;  March/April,  3()s.  l^d. :  May/August. 
35s.  4:^d.  Hull,  spot,  35s.  6d.  :  March /April. 
3.5s.  3d. ;  May /August,  35.s,  3d. 

Rosin. — Quiet.  American  B,  13s.;  FCJ,  13s.  6d ; 
M,  16s.  6d.  :  WG,  IBs.  fid.:  French  FG,  13s.;  WW. 
I()s.  fid.  We  can  offer  S)>anisli  WW  rosin  at  17s.. 
ex  wharf,  London.  ' 

Tallow. — At  the  auction  sale  last  Wednesday 
2,00fi  casks  were  of?€red  and  967  casks  sold  at 
unchanged  to  6d.  per  cwt.  advance.  Australian 
mixed,  39s.  to  41s.  fid.  ;  beef.  38s.  fid.  to  44s.  ; 
iMiitton,  40s.  to  44s. 

Turpentine. — Quiet  market.  American,  C7s.  3d.; 
French,  in  American  barrels,  not  offering;  Spanish, 
ill  .\iiiirie,'iii  li.'iirels,  70s.:  while  spii"it.  Is.  8d.  per 
gnllnii.  linrieLs  iiiclud('d,  on  wharf,  London.  Sample 
on  application. 

Arthuh.  Brown  &  Co.  Ltii., 

12fi,  Bishopsgatc, 

London.  E.C.2. 


NEW  YORK  METAL  MARKET. 

The  latest  quotations  on  the  metal  market  arc  :- 

Dols.  per  ton. 

Iron,    No.    2    American  Northern 

Foundry    18.50  to  19.00 

Cents  per  lb. 

Tin.  spot    30.87-i 

Zinc,  East  St.  Louis    4.52J 

Copper,  Electrolytic,  spot   12|  to  12J 

Copper.  Electrolytic,  futures    13 

,  — Renter. 


SYDNEY  HARDWARE  MARKET. 

'I'lie  Sydney  hardware  market  is  dull  with  :i  feu 
minor  changes,  all  in  a  downward  direction.  Tlir 
fidlowing  are  the  quotations  :- 

Fencing  wire  : —  Per  ton. 

Australian  black.  No.  8  gauge   £23    5  0 

Australian  black.  No.  10  gauge    24    5  0 

American  galvanised.  No.  8  gauge    24  15  0 

Anieriean  galvarrised.  No.  10  gauge  ...    28    0  0 

Barbed  wire  : —  Per  ton. 

Australian  galvanised,  12^  gauge  ..£42  0  0 
American  galvanised,  12  gauge  35  10  0 

(iaivaiiisod  iron  : —  Per  ton. 

Knglisli    ooiiugated,    26   gauge    £39    0  0 

English  phun,  26  gauge    39  10  0 

Per  mile. 

Rabbit   jiroof  netting    £70    5  0 

Per  ton. 

Sheet  lead,  in  full  rolls   .£38    0  0 

Bar  iron    24  10  0 

Shoeing  steel    25  U)  0 

Steel  plates    28    0  0 

Steel  sheets    34    0  0 

Tinplates,  British,  per  double  box    3    2  6 

—  Renter. 


deg.  Fah.,  2id. ; 
deg.  Fah.,  3id. ; 
and  Liverpool. 
122/24  deg.  Fah., 


BRUSSELS  IRON  AND  STEEL  MARKET. 

Generally  .^peaking,  tlio  feeling  of  weakness  tends 
to  grow  in  the  iron  and  stool  market. 

A  certain  firmness  is  noticeable  in  the  pig-iron 
section  owing  to  the  lack  of  spot  goods,  but  prices 
show  a  tendency  to  decline. 

Orders  in  the  iron  section  are  still  restricted  to 
the  absolutely  necessary. 

As  orders  for  large  section  steel  are  completely 
lacking,  weakness  in  this  section  is  becoming  more 
marked. 
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In  the  construction  department,  where  current 
orders  are  being  completed,  it  appears  that  sevei-a! 
works  will  have  (o  close  down  within  two  months 
unless  a  recovery  takes  place. 

The  following  are  amrmg  the  latest  quotations  : — 

Francs. 

Commercial  bars   420 

Belgian  foundrv  pig  iron,  No.  1    275 

Sheets,  ordinarv   540^9.50 

Sheets,   polished  1,300 

Sheets,    galvanised   ,   1.400-1,700 

— Reuter. 


THE    LONDON    IRON    &    STEEL  EXCHANGE. 

Improved  conditions  again  ruled  at  the  weekly 
meeting  of  the  Jjondon  Ii'on  and  Steel  E.xchange. 
There  wfas  a  representative  attendance,  and  the 
sentiment  of  the  market  was  optimistic,  chiefly 
owing  to  the  reports  of  expanding  export  trade. 
The  activity  which  recently  developed  in  the  pig 
iron  market  continues,  and  the  overseas  demand 
is  developing  along  satisfactory  lines,  although  so 
fai-  the  greater  part  of  the  business  has  been  for 
small  parcels.  The  demand  has  extended  in  some 
degree  to  the  inferior  qualities  of  iron  which  for  a 
long  time  have  been  a  drug  upon  the  market.  The 
.stocks  at  the  blast  furnaces  have  been  much  reduced 
of  late,  and  in  tire  Cleveland  district  the  makers 
have  secured  enough  forward  business  to  absorb 
their  current  production  for  a  month  or  two. 
Ordinarily  such  a  situation  would  be  met  by  the 
blovving-in  of  more  furnaces;  but  there  is  a  disposi 
lion  on  the  part  of  producers  to  wait  until  the 
situation  in  regard  to  coke  becomes  clearer.  There 
is  a  good  export  demand  for  this  fuel,  and  prices 
were  rocentlv  advanced.  The  pig  iron  makers, 
theref(n-e,  are  not  likely  to  commit  themselves  until 
the  position  becomes  clearer.  The  senii-fim'shcd 
department  has  been  rather  more  active  of  late, 
although  it  is  doubtful  if  the  present  requirements 
of  consumers  are  sufficient  to  take  care  of  the 
mateiial  produced.  A  steady  demand  exists,  how- 
ever, and  any  improvement  in  the  request  for 
finished  materials  would  be  quickly  reflected  by 
increased  activity  in  the  market  for  seirri-finished 
material.  The  outlook,  so  far  as  export  trade  in 
tinishetl  material  is  concerned,  appears  to  be  more 
promising;  but  there  is  evidence  of  a  development 
of  American  competition.  This  is  particularly 
noticeabI(>  in  the  wire  and  wire-nail  departments. 
The  appreciation  of  the  sterling  exchange  has  also 
enabled  orders  to  be  placed  by  home  buyers,  but 
the  greater  part  of  the  orders  taken  by  the  United 
States  has  been  for  overseas  markets. 


Kailwavmen's  Wages. — The  English  and  Welsh 
railway  companies  have  now  decided  to  change 
the  procedure  with  regard  to  their  application  for 
the  contension  of  the  Scottish  award  on  hours  and 
wages  to  the'r  systems.  When  the  National  Union 
of  Railwaymen  raised  other  outstanding  questions, 
the  companies  resolved  to  refer  the  application 
direct  to  the  Centra)  Wages  Board,  and  that  liody 
was  to  have  met  in  London  to  consider  the  matter. 
I'his  procedure,  however,  will  not  now  be  necessary, 
and  tlie  companies  will  revert  to  their  original  plan 
of  direct  negotiations  with  the  unions  on  the 
extension  of  terms  of  the  Scx)tfish  award  to  the 
English  and  Welsh  railways.  This  is  likely  to  be 
the  most  satisfactory  method  of  negotiation,  and 
there  is  a  better  prospect  of  an  amicable  under- 
standing being  airived  at  with  less  trouble  and 
delay  through  the  machinery  of  the  Wages  Board. 


Wages  Reduction  in  Steel  Ingot  Ttiade. — A 
protest  is  being  made  by  the  South  Yorkshire 
semi-skilled  and  unskilled  workers  in  the  steel 
ingot  trade  against  the  proposal  to  bring  them 
under  a  sliding  scale  arrangement  by  which  th°ir 
wages  will  fall  a  further  8s.  5d.  per  week.  This 
would  mnke  a  total  reduction  since  June  last  year 
of  32s.  5d.  per  week,  bringine  the  wases  of  the 
two  classes  of  worker  down  to  37s.  7d.  and  41s.  7d. 
per  week.  The  workers  state  that  when  wages  were 
going  up  at  the  time  of  the  boom,  their  wages  were 
not  governed  bv  the  scale  which  now  brings  them 
down,  and  as  they  did  not  particinate  fully  in  the 
advances  they  object  to  part  icinat  ion  in  the 
declines.  They  further  urge  that  if  the  latest  pro- 
posed reduction  is  brought  into  force  their  wa^es 
will  be  18s.  per  week  less  than  these  of  similar 
workers  in  the  engineering  trndes.  It  is  believed 
tiMt.  following  conferences  which  have  been  held, 
Ih^^re  is  a  probabibtv  that  the  workers  will  with- 
draw their  labour  if  the  recent  proposal  is  enforced. 
The  employers  in  the  steel  ingot  trade  offer  to 
make  the  cut  in  three  instaJments. 
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M'athkmattcal  Misconception's. — {Elec- 
trical Review,  February  24,  1922.) 

In  the  course  of  his  reminisceuces  at 
the  I.E.E.  on  Wednesday  last,  Col. 
Crompton  referred  to  the  belief  which 
used  to  prevail  in  the  '70 's,  that  the 
internal  resistance  of  a  dynamo  shoiild 
not  be  less  than  half  the  resistance  of 
the  external  circuit.  This  may  seem 
startling  to  the  present  generation.  It 
can  easily  be  shown  that  if  the  e.m.f.  is 
constant,  the  output  of  a  battery  in  watts 
will  be  a  maximum  when  the  external 
resistance  is  equal  to  the  internal  resis- 
tance ;  the  electrical  efficiency  will  then 
obviously  be  50  per  cent.  If  the  external 
resistance  then  be  diminished,  the  effi- 
ciency will  fall,  as  well  as  the  output, 
although  the  current  will  increase,  and 
when  the  external  resistance  is  zero,  the 
efficiency  and  output  will  be  zero — assum- 
ing, of  course,  that  the  only  e.m.f.  in  the 
circuit  is  that  of  the  battery.  But  if  the 
external  resistance  be  increased  the  effi- 
ciency will  increase  while  the  output  falls 
off,  until  as  the  external  resistance 
approaches  infinity  the  efficiency 
approaches  infinity  and  the  output 
approaches  zero. 

In  the  early  days,  when  primary 
batteries  were  the  customary  source  of 
electrical  energy,  it  was  important  to 
secure  as  large  an  output  as  possible,  and 
this  may  have  been  the  reason  why  so 
much  emphasis  was  laid  on  the  condition 
of  equal  internal  and  external  resistance; 
unfortunately,  somewhat  confused  ideas 
prevailed  when  the  dynamo  was  in  course 
of  evolution,  with  the  result  that  electrical 
engineers  went  out  of  their  way  to  build 
armatures  of  high  resistance  when  they 
should  have  worked  in  exactly  the 
opposite  direction. 


Hints  on  Rope  Driving.  (Timber, 
February  25,  1922.) 

A  pure  manila  rope  is  advised  as  being 
best  for  power  transmission.  In  order  to 
keep  its  deterioration  down  to  a  reasonable 
limit,  the  sheaves  over  which  it  is  run 
should  have  a  pulley  diameter  equal  to  at 
least  40  times  that  of  the  rope  Avhen  the 
speed  is  around  4,500  ft.  per  min.  At 
3,000  ft.  per  min.  the  sheave  diameter 
may  be  only  about  27  times  that  of  the 
rope,  as  deterioration  is  not  so  pronounced 
at  lower  speeds. 

An  important  (question  is  the  angle  of 
the  groove  in  the  main  pulleys.  A  very 
steep  groove  grips  the  rope  securely,  but, 
on  the  other  hand,  it  causes  too  great  an 
amount  of  wear'  and  uses  additional  power, 
because  the  rope  tends  to  stick.  A  very 
shallow  groove  is  likely  to  result  in 
slippage  and  excessive  wear.  A  45  deg. 
angle  V-groove  is  recommended,  and  it  is 
said  lhat  experiments  have  shown  that  an 
angle  smaller  ihan  40  deg.  should  not  as 
a  rule  be  used.  Half-round  grooves  in 
cast-iron  pulleys  h«Te  proved  unsuccessful 
on  account  of  slippage.  With  wooden 
p\illeys,  however,  it  is  better  practice  to 


use  the  half-round  grooves  than  the  V- 
groove,  because  the  coefficient  of  fjiction 
between  the  rope  and  the  wooden  pulley 
is  about  40  per  cent  greater  than  for  an 
iron  pulley.  Therefore,  the  rope  will  be 
gripped  securely  enough  by  the  lound 
groove  and  will  not  wear  out  rapidly. 

The  different  grooves  on  the  main 
pulley  should  be  as  nearly  as  possible 
uniform  in  shape,  smoothness,  and 
especially  in  diameter.  If  there  is  any 
difference  in  the  diameter  of  the  groove, 
the  situation  is  the  same  as  though  two 
belts  running  at  the  same  speed  were  to 
drive  different-sized  pulleys  on  the  same 
shaft ;  it  is  evident  that  slippage  would 
inevitably  occur. 


How  Design  Affects  Foundry  Costs. 
By.  F.  CL  Edwards.  {The  Foundry 
Trade  Journal,  February  23,  1922.) 

In  designing  castings,  the  withdrawal 
of  the  pattern  from  the  mould  must  be 
kept  constantly  in  mind,  and  the  greatest 
permissible  amount  of  taper  should  be 
shown  on  the  drawing.  Generosity  here 
doubly  pays — the  firm  and  the  workman. 
"  How  much  taper  ought  to  be  allowed?  " 
is  a  question  often  asked.  The  foundry 
echoes:  "Taper  without  stint;  you  can- 
not give  us  too  much."  Although  this 
matter  is  usually  left,  to,  the  discretion  of 
the  patternmaker,  the  writer  advocates 
the  adoption  of  the  principle  to  an  extent 
involving  radical  alteration  in  design 
which,  of  course,  is  quite  outside  the  pro- 
vince of  the  pattern  shop. 

A  design  that  renders  necessary  a 
multiplicity  of  loose  pieces  on  the  pattern 
certainly  possesses  little  beauty  from  the 
foundry  point  of  view.  Loose  pieces  may 
get  displaced,  lost,  or,  worse  still,  left 
in  the  mould.  Dee-shape  fixed  facings, 
for  instance,  are  always  preferable  to 
loose  washers  wherever  they  can  be  con- 
veniently substituted.  Chipping  strips, 
etc.,  should  run  with  the  line  of  pattern 
withdrawal  instead  of  at  right  angles  to 
it;  they  may  then  be  affixed  to  the  pattern. 

Imperfect  design,  again,  is  responsible 
for  much  trouble  and  scrap  arising  from 
contraction  strains.  The  important  fact 
to  take  into  consideration  here  is  that 
equal  cooling  {^.e.,  equal  contiguous 
masses  of  metal)  means  equal  contraction; 
and,  by  implication,  an  absence  of  initial 
strains  set  up  during  cooling.  In  jtulleys, 
etc.,  S-shape  arms  are  infinitely  prefer- 
able to  straight  ones.  In  this  case  the 
strains  are  nullified  or  adjusted  by  a  slight 
alteration  in  the  shape  of  the  arms. 


Conhensfrs  for  Stk.\m  Wagons.  (Mntov 
Transport,  February  27,  1922.) 

To  a  wagon  maker  considering  the  fit- 
ting- of  a  condenser,  the  first  pi'oblem 
would  be — how  much  steam  is  to  be  con- 
densed? The  quantity  will  vaiy  witli  the 
load  speed',  and  road  surface  and  gradients, 
but,  taking  an  ordinary  5  ton  wagon 
loaded  and  travelling  eight  miles  an  hour, 
and  supposing  water  to  be  picked  up  every 


24  miles,  the  problem  may  be  vvorked  on 
on  tliese  lines:  The  usual  water  tank  it; 
a  wagon  of  lliis  size  holds  about  170  gals., 
and  may  still  contain  20  gals,  when  tin 
driver  decides  to  fill  up.  He  has  tlun 
fore,  used  150  gals,  in  three  liours,  nj 
50  gals,  an  hour,  equivalent  to  500  II). 
of  water  in  the  h(,ur.  But  should  tlin 
conditions  be  above  normal,  as  when 
climbing  steep  gradients,  at  least  30  pi  i 
cent  more  ste.ani  might  have  to  be  used  foi 
short  intervals,  which  would  mean  050  11 1. 
an  hour.  If  we  really  want  to  conserve 
our  water  supply,  a  condenser  capable  of 
dealing  with  this  amount  should  be  fitted. 

If  we  wish  to  increase  the  power  of  the 
engine  and  obtain  lower  steam  consump- 
tion pel'  horse  power,  a  vacuum  must  ])t 
created  in  the  condenser,  but  this  at  onct 
involves  a  considerable  addition  for  drain 
inix  out  the  condensed  water  and  air  whicl 
will  have  leaked  into  the  condense) 
through  cracks,  bad  joints,  piston  gland; 
and  so  forth ;  also  with  this  system  th« 
quantity  of  water  required  for  condensiu' 
is  much  increased. 


lvi,EC"rRic    TRUCKS     for  Southampto; 
Docks.      (January,  1922.) 

The  London  &  South-Western  Eailwa 
Co.  recently  placed  an  order  for  a  fleet  o 
Elwell-Parker  trucks  foi  the  handlin 
of  baggage  and  package  cargo  a 
Southampton  Docks. 

The   truck   is   propelled   by   a  singl 
totally    enclosed    motor,    set    with  i 
armature  shaft  in  a  vertical  position  au! 
flirect  connected  through  worm  gear  to 
full    floiating    axle.       Another  moto 
hoi*iziOn tally  set,   onerates  the  plat f on 
elevating   gear.       The   iilatfonn  has 
vertical  lift  of  4iin.,  which  allows  it  " 
pass  freely  undei'  anv  of  the  usual  tyiM 
of  container  and  to  lift  the  container  cle;i 
of  the  gi-ound  during  transport. 

To  facilitate  movement  of  the  truck  : 
confined  passages  and  in  sheds  filled  wi'' 
carg-o,  steering  mechanism  is  linked  to  a 
four  wheels.  The  controller  is  of  rl 
enclosed  drum  type,  self-returning 
neutral,  and  there  is  in  addition  f| 
ind('i)endent  circuit  breaker,  foi 
o|;ti;ii('d.  The  batterv  iised  is  an  Edi^if 
batteiy  of  21  cells,  with  a  capacity  of  2^ 
ampere-hours  at  5'67  lav.  hours.  Char] 
ing  requires  six  to  seven  hours  at  40  voll 
and  GO-45  amperes.  The  batteiy  is  carn'i 
in  a  steel  comnartment  over  the  dii] 
axle,  and  may  be  removed  for  chaipil 
se]iaratelv  from  the  truck.  Tlie  truck 
designed  for  three  speeds  in  either  dire 
tion.  the  nonnal  Avorking  sj>eied  beiij 
4  miles  to  51  miles  per  hour. 


Et.KCTKICAT.LY-DUIVEN  CoTXIFJHV  WlNDIJi' 

I'^NGiXEs    ("Assoc.    Eno-.    and  Shi, 
Drnuvhtsmen,  90,  St.  George  Squar, 
S.W.I.    2s.  nei). 
Tliis  is  a  reprint  of  a  lecture  delivoi  l 

some  time  ago.    It  is  in  32  pages,  a  I 

there  are  many  illustrations, 
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Air  Transport. 


I  Aviation  and  "The  Axe»" 

It  is  satisfactoiy  to  uote  that  the  recom- 
ineudations    maile  by  the  Geildes  Com- 
'  niittee  with   refeience  to   tlie  ecouoniies 
that  might  be  eliected  in  civil  and  mililai y 
aviation  liave  evoked   very  little  hostile 
criticism  even  in  those  quarters  where  it 
would  seem  most  justified.  It  is  snggested 
that  the  total  expenditure  on  civil  aviation 
be  reduced  by  £400,()00.    As  the  proposed 
;  expenditure  was  £700,000,   rxelusive  of 
'  i'150,000  for  meteorological  purposes,  it 
will  be  seen  that  this  represents  a  "cut", 
of  approximately  47  per  cent  on  i)r()])()sed 
estimates.      This,     of     course,    ha^  the 
appearance  of  being  rather  drastic,  par- 
ticularly in  view  of  the   fact   tliat  tlie 
proposed    estimates    for   1922-3  show  a 
voluntary  reduction  of  £'180,000  on  tlie 
'  previous     year.      But     it     should  be 
'  remembered  that  the  committee  suggests 
'  no  reductions  with  respect   to   '•'  certain 
'  commitments    re]iresenting    subsidies  of 
£200,000  per  annum  (to  commercial  firms) 
1  for   the    next    three  years,  and  certain 
expenditure  in  connection   with  meteor- 
ology whicli  must  be  incurred,"  tliereby 
indicating   that    the   reduction  must  be 
effected   mainly    by    the  curtailment  of 
I  personnel.    It  may  be  hoped  that  a  reduc- 
tion in  the  Staff  of  Air  Ministry  officials 
,  employed    in    the    Department    of  Civil 
Aviation    will    lead    to    more  freciuenl 
-  solicitations  of  the  opinions  and  advice  of 
practical  business  men  in  dealing-  witli  the 
many  commercial  and  technical  problems 
that  are  constantly  arising. 


/ 

Some  Interesting  Figures. 

An  account  cf  the  operating  charges  of 
a  modern  commercial  passenger  aeroplane 
formed  an  interesting  feature  of  the  paper 
read  by  Sir  Henry  White-Smith,  C.B.E., 
on  "The  Development  of  Commercial  Air- 
waj's"  during"  the  first  day  of  the  Air  Con- 
ference. These  figures,  which  are  sum- 
marised below,  cannot  fail  to  point  theii' 


particular  lesson  to  the  ground  engineer, 

the  aircraft  designer  and  the  aerodrome 
manager. 

Operating  Charges  of     Bristol"  Tkn-seatkr 
Aeroplane. 

General  charges  : —  £  d. 
Personnel,     advertising,     rent  at 
Terminal     aerodrome,  transport, 

administration  expenses,  etc.,  etc.  18,160    0  0 

Maintenance — Labour    5,100    0  0 

Spaie  parts  (based  on  25  per  cent  of 

value  of  machines)    9,000    0  0 

Pilots  at  £1  per  hour,  plus  retaining 

fee   6,800    0  0 

Petrol  and  oil,  6,000  hours.   20,000    0  0 

Insurance  of  airc  raft  at.  15  per  cent  ...  5.400  It  0 
Depreciation  nl  niacliiiies  : — 

3,000  flying  hours  (engines)   | 

2,000  ,,  (aeroplanes)         (  16,000    0  (I 

Iiitere.st  on  capital — 10  pe-v  cent    6,600    0  0 


87,060    0  0 

£  s.  d. 

Cost  per  flying  hour                             14  10  0 

aircraft   mile                               0  2  10^ 

passenger  mile                               0  0  4^ 

passenger   per  journey >  of 

240  miles  on  100  per  cent 

load   f.Tctoi-                                  4  7  0 

Cost  per  passenger  ou  75  per  cent 

load  factor                                          6  10  6 


Cost  per  passenger  on  50  per  cent 

load  factor   8  14  0 

Cost  per  ton  of  cargo  per  journey  of 

240  miles   ,   .37    2  0 

Co.st  per  ton  mile   0    .3  1 

Cost  per  pound  of  cargo  per  journey 

of  240  miles  on  100  per  cent  load 

factor    0    0  4 

Cost  per  pound  of  cargo  per  journey 

of  240  miles  on  75  per  cent  load 

factor    0    0  6 

Co.st  per  pound  of  cargo  per  journey 

of  240  miles  on  50  per  cent  load 

factor      0    0  8 


From  these  figures  it  will  be  seen  that 
the  charges  for  maintenance  (including 
labour  and  spare  parts)  represent  over  16 
per  cent  of  the  total  running  costs,  whilst 
18'4  per  cent  of  the  total  costs  are  due  to 
depreciation.  These  two  items  thus  com- 
prise more  than  a  third  of  the  total  operat- 
ing charges  of  a  modern  commercial 
machine.  It  is  here  that  the  most  careful 
and  earnest  collaboration  is  needed 
between  the  ground  engineer  and  the  air- 
craft designer.  A  considerable  reduction 
in  these  items  can  be  eifected  by  making 
such  parts  as  require  to  be  overhauled  more 
readily  accessible,  and  by  simplifying  all 
detailed  parts  of  the  machine  as  much  a.s 
possible.  Again,  the  question  of  the 
economical  use  of  petrol  and  oil  is  of  great 
importance.  This  will  be  realised  from  the 
figures  showing  the  cost  of  petrol  and  oil 
in  the  above  table ;  these  form  23  per  cent 
of  the  whole.  At  the  present  stage,  of 
course,  this  is  largely  a  matter  of  efficient 
econom.ical  distribution  on  the  aerodrome. 


IRONFOUNDING  AS  A 
BRADFORD  INDUSTRY. 

^The  .smelting  of  iron  from  ore  mined  in 
the  immediate  locality,  now^  within  the  con- 
fines of  the  city,  has  been  carried  on  in 
;  the  blast  furnaces  at  Low  Moor  for  about 
150   years,    according    t(*    the  Bradford 
I  Chanibier     of     Coimneice    Journal.  It 
r  is    true,    however,      <hn1     t])e     "  cold 
.blast"    pig    iron.     thus     jnoduced  is 
particularly  intended  for  subsequeni  con- 
version into  "  Best  Yorkshire  "  wrought 
^  iron,  which  has  made  the  name  of  Low 
Moor  famous  throughout  the  world.  At 
the  same  time,  it  has  served  to  exert  a 
powerftil  influence  on  the  progress  of  the 
J  art  of  ironfounding  in  the  district. 

At  the  present  time  there  tire  about  26 
f  iron  foundries  in  Bradford,  and  under 
J  normal  conditions  of  trade  tlie  total  nuni- 
'\  her  of  skilled  men  employed  is  very  nearly 
[  1,000.  Tlie  larger  firms  of  engine 
(.  builders,  machine  tool  makers,  manufac- 
|(  turers  of  pulleys,  gearingf,  and  power 
t  transmission  appliances,  etc..  have  their 
[  own  foundries,  which  do  not  engage  in 
I  outside  work.  Other  foundries  undertake 
!  the  production  of  castings  only,  and  are 
uot  at  the  same  time  in  business  as  engi- 
ueeis.  Pipe  founding  has  become  a 
!  hig-hly-.>pecialised  branch  of  trade,  and  at 
I  least  one  large  firm  in  the  city  rindertttkes 
I  this  class  of  work,  liaving,  in  addition  to 
f  the  hoinei  trtide,  an  extensive  foreign  con- 
j  iieotion  in  South  America,  Inditt  and  China. 

I 


}sot  many  years  ago  the  foundry  was  re- 
garded as  a  dark,  dirty,  and  aitogethei' 
inferior  portion  of  the  woiks,  and  a 
foundryman  was  considered  to  be  but  little 
removed  from  the  status  of  a  labourer. 
Conditions  have,  however,  greatly  im- 
proved duiiug  recent  years,  and  it  is  now 
admitted  to  be  most  important  that  the 
modern  foundi'j"  should  be  well  lighted, 
both  by  roof  glazing  and  by  side  windows 
in  the  walls ;  and  thorough  ventilation 
with  proper  means  for  removing  dust, 
smoke,  and  fumes  is  considered  absolutely 
essential.  Every  effort  is  made  to  secure 
rapid  and  efficient  handling  of  both  raw 
materials  and  finished  castings,  overhead 
cranes  being  installed  for  general  trans- 
port, and  proper  lifting  tackle  abundantly 
provided  for  handling  boxes,  etc.  Inci- 
dentally it  might  be  mentioned  that  a 
noted  Bradford  firm  of  engineers  has 
ticcjuired  a  world-wide  reputation  foi' 
foundry  and  metallurgical  equipment  of 
all  kinds,  iiududiug  furnaces,  cupolas, 
blowers,  ladles,  etc.  At  the  same  time, 
in  spite  of  these  developments,  there  is  a 
degree  of  uncertainty  in  obtaining  satis- 
factory results,  and  the  best  arrange- 
ments, in  charge  of  the  most  skilful  work- 
men, often  end  in  disappointment.  It  is 
generally  admitted  that  the  causes  con- 
tributing to  tlie  production  of  bad  casting's 
;i.i!(l  "  wasters  "  can  only  be  properly 
titnlei  stood  bv  the  application  of  scientific 
principles  to  foundry  practice.  Address- 
ing the  members  of  the  Bradford  Engi- 


neering Society  in  December  last.  Dr.  W. 
H.  Hatfield  (Director  of  the  Brown-Firth 
Research  Laboratories  in  Sheffield)  said 
that  science  was  not  applied  in  the  foundry 
to  anything  like  the  extent  it  should  be. 
Research  during  the  past  decade  had  pro- 
vided a  very  considerable  fund  of  informa- 
tion, wliich  was  not  adequately  utilised  in 
works  prtictice.  and  the  fact  was  brought 
home  to  him  during  the  war,  when  he 
found  thi>t  of  140  cast-iron  foundries,  con- 
cerning which  he  received  reports  on 
behalf  of  the  Ministry  of  Munitions,  only 
seven  were  equipped  with  chemical  labora- 
tories. The  knowledge  which  was  now 
awaiting  full  use  would  not  only  throw 
light  on  difficult  operations,  but,  properly 
applied,  would  lead  to  much  greater  effi- 
ciency in  regard  to  the  quality  of  the  pro- 
duct and  the  lessening  of  cost.  As  illus- 
I rating  the  application  of  metallography 
to  iron  founding.  Dr.  Hatfield  exhibited 
a  number  of  remarkably  fine  lantern 
slides. 

As  a  result  of  experience  gained  diu'ing 
the  war,  the  larger  of  our  local  firms  had, 
in  several  instances,  already  taken  advan- 
tage of  the  methods  recently  advocated 
by  Dr.  Hatfield,  and  had  installed  and 
equipped  chemical  and  metallurgical 
laboratories  in  charse  of  properly  quali- 
fied men.  The  smaller  firms,  which  find 
themselves  unable  to  do  this,  might  with 
advantage  combine  to  esablish  a  labora- 
tory on  the  co-operative  system  on  the 
plan  successfully  adopted  in  Keighley. 
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Shipping  News. 


Slump  in  Shipping. 

According  tc  the  ajmual  rejjoit  ot  the 
Chamber  or  Shi]Ji)iug- oi  the  United  King- 
dom ior  1921-22,  the  depression  in  the 
^liil)l)ing  industry  wliich  comuieuced  in 
1U20  was  accentuated  during  the  ]>ast  year, 
wholesale  prices  declined  only  per 
recorded,  failed  to  keep  pace  with  tin 
shiiukage  in  the  earnings  of  shipping.  As 
comi)aied  with  (he  maximum  reached  in 

1920,  freights  fell  74',  per  cent,  whereas 
wholesale  pi'ices  declined  only  441  per 
cent,  and  retail  jnices  2Sl  per  cent  lielow 
( heir  respective  maxima.  The  report  goes 
(jn  to  sav  that  at  the  beginning  of  JanuaiT, 

1921,  2;2o0,000  gross  tons  of  British  shiii- 
ping  were  estimated  to  be  lying  idle  at 
liome  and  abroad,  imposing  heavy  and 
entirely  unremunerative  charges  on  their 
owners.  As  a  result  about  30,000  officers 
and  men  of  the  meica utile  marine  were 
unable  to  find  em])loyiiient.  At  the  close 
of  the  year  the  depression  in  the  shipiving 
iudusti-y  had  reached  a  point  at  Avliich  it 
coiild  be  confidently  asserted  that  it  could 
go  no  further  in  view  of  tlie  failuie  of  the 
levenue  and  expenditure  to  balance.  Such 
cargo  vessels  as  remained  at  sea  were  for 
the  most  part  iimning  at  a  loss,  which  could 
be  met  only  out  of  reserves  of  capital,  while 
passenger  and  mail  ships  were  being 
operated  without  profit,  in  most  cases  the 
receipts  failing  to  cover  expenses.  Many 
shiii]>ing  companies  formed  during  or 
immediately  after  the  war  were  forced  into 
liquidation  bv  these  unfavourable  circum- 
stances, couyiled  with  heavy  taxation. 

Glynn  Shipping  Co.  Ltd. 

The  managing  directors  of  the  above 
Cardiff  fiini  have  informed  the  share- 
holders that  the  mortg'agees  have  taken 
possession  of  the  company's  steamer 
Woldingham,  5,250  tons  deadweight. 
Til  is  has  been  necessitated  by  the  mis- 
fortunes which  have  overtaken  the  com- 
pany. 

In  the  course  of  a  statement  issued  by 
the  directors,  they  state : 

"  We  are  sure  every  shareholder  will 
be  aAvare  of  the  unprecedented  slump  in 
shipping  valrres.  ami  consequently  our 
steamer  was  not  wo)th  the  amount  of  the 
mortgage  money  then  outstanding,  and, 
owing  to  our  failure  to  meet  the  instal- 
ment payable,  the  mortgagees  took  posses- 
sion of  the  steamer.  The  company  has 
other  liabilities  amounting  to  £'27, 500,  of 
which  t*2o,000  is  due  to  tax  authorities, 
and  £4,000  to  bankers.  It  will,  tlierefore, 
bt»  readily  seen  that  the  company  had  no 
funds  to  can-y  on  and  to  meet  the  neces- 
sary liability  for  mortgage  reduction, 
which  amounted  to  £.38.000.  We  have, 
therefore,  called  a  meeting  of  the  share- 
holders to  fully  discuss  the  position,  and 
Ave  feel  that  nnless  some  scheme  can  be 
devised  whereby  a  substantial  sum  can  be 
raised  to  coiisiderably  reduce  the  mort- 
gage, there  will  be  no  alternative  but  to 
wind  up  the  company.  We  are  in  a  posi- 
tion to  state  that  any  reasoimblc  scheme 
would  have  due  consideration  of  the  mort- 
gatrees." 

The  balance  sheet  at  August  last  showed 
assets  totalling  £134,726  (including  the 


steamer  Woldingham,  at  a  cost  oi 
£119,00(1),  cash  af  bankers  £3,536,  sundry 
debts  £12,100.  Against  .  this  there  are 
liabilities  for  £41.200,  loan  and  interest, 
sundry  creditors  £27,732;  while  the 
reserve  fund  amounts  to  £15,000.  The 
subscribed  capital  is  £42,773;  In  the  past 
yea  I  the  company  made  a  profit  of 
£1S,239,  and  paid  2^  per  cent  dividend, 
compared  Avith  £33,575  and  10  pei'  cent  in 
the  first  yeai'. 
Chamber  of  Shipping. 

At  the  Chandler  ot  Shipping  meeting 
recently  held.  Sir  Frederick  Lewis,  in  his 
presidential  address,  stated  that  ship- 
owners ai'e  in  the  midst  of  the  deepest 
depression  they  liaA^e  ever  experienced. 
Sir  Frederick  is  strongly  in  favoui'  of  a. 
reduction  in  the  expenses  which  shipping 
has  to  bear,  first,  to  a  reasomd)le  extent, 
in  wages  and  su])]jlies,  and  next  in  the 
ports.  With  only  one  or  two  exceptions 
he  points  out  that  harbour  dues  are  100 
per  cent  I0  150  per  cent  higher  than  before 
(he  war.  Kepaiis  are  costly,  and  insur- 
ance rates  have  gone  up  in  consequence. 
It  is  only  another  illustration  of  tlie 
"  Aacious  cinde  "  from  Avhicli  Ave  cannot 
expect  to  immerge  qui(  kly.  Sir  Frederick 
considers  that  the  indiistry  is  progressing. 
The  cost  of  li\ing  is  coming  down;  if  shi])- 
ping  can  be  fully  employed  it  will  come 
down  still  f  urthei .  becaiise  cargoes  will  be 
carried  more  economically. 
U.S.  Shipping. 

The  moA'e  for  a  big  shipping  combine 
on  the  I'acific  ('oast  has  gone  one  steji 
further,  although  it  has  not  as  yet  taken 
concrete  form,  being  in  the  "  sugges- 
tion "'  stage.  At  a  meeting  held  in 
Washington  this  week  Chairnmn  Lasker, 
of  the  TT.S.  Shijiping  Board,  appealed  to 
the  represeiitati\-es  of  the  seA^en  Pacific 
Coast  water-front  cities  to  take  steps  to 
make  possible  the  formation  of  one  great 
passenger-freighT  steamship  line  which 
might  ])urchase  from  the  Government  its 
lleet  of  combined  passenger-freight 
liners,  to  be  operated  in  the  Far  I'iast, 
Indian  and  Australian  trades.  Mi-. 
Lasker  stated  that  the  board  would  not 
name  any  upset  price  on  these  steamers 
until  President  Harding  had  delivered  his 
views  on  ship  subsidies  to  congress  and 
that  body  had  acted  on  the  President's 
recommendations.  It  is  realised  thai 
port  rivalry  on  the  Pacific  Coast  is  the 
greatest  obstacle  to  be  overcome,  and  it 
is  suggested  that  a  committee  be  formed 
to  suu)otli  out  the  differences  and  "  biing 
about  ag'reements  in  principle." 

Clarence  J.  King,  of  the  Atlantic  Coast 
Shipbuilding  Association,  expresses  llu- 
n|iini()n  that  the  temporary  lull  in  ship- 
building is  not  lost  ground  to  the 
American  industry,  since  the  yards  are 
utilising  the  period  of  inactivity  to  bring 
about  a  number  of  fundamental  leadjust- 
ments  in  the  industry  which  will  have  a 
far-reaching  effect  and  tend  to  ensure 
clear  sailing  when  the  ix'iiding  trade 
revival  materialises.  By  thus  pre]iaring 
(he  ground  for  efficient  i)erfornKuicc  in 
plant  ()P(Mation  the  induslry,  it  is  felt,  has 
taken  i(s  place  in  (he  van  of  one  of  the 


most  impoitani  nu)venient.-  in  recon- 
struction. 

Xot withstanding  the  fact  that  foreign 
commerce  carried  in  Ameiicau  vessels  de- 
(dincd  from  38  ]>er  cent  of  the  total  in 
December.  1920.  to  29  per  cent  last 
December,  which  is  a  continuous  decrease 
from  the  high  period  folloAving  the  war. 
when  more  than  one-half  of  the  inq)or1 
and  ex])ort  trade  of  the  country  was 
transported  under  the  American  flag,  Mr. 
W.  Averell  Harrimaii,  head  of  the  Fnited 
Anun'ican  Lines,  who  has  just  returned 
from  a  trip  to  Grermany.  Avhere  he  went  to 
purchase  and  take  over  two  steamships,  i> 
confident  that  the  ITnited  States  can  hold 
her  own  in  commercial  shipping. 

Another  and  less  cheerful  view  on  the 
subject  comes  fiomOIr.  William  J.  Ijove. 
vice-president  of  the  Emergency  Fleet 
Corporation,  who  says  that  the  niajorit> 
of  the  80  seiyices  now  maintained  by  thej 
F.S.  Shipjnng  B'oard  would  be  abandoned 
to-day  if'  the  steamers  Avere  priA-ately' 
owned.  He  declared  that  the  industr\ 
was  now  at  the  bottom,  and  that  no  one 
knew  how  long  it  would  remain  at  that 
level.  He  also  said  that  the  fast  pas- 
senger steamers  were  making  heaA^y  losses 
but  that  they  were  on  routes  of  strategic 
value.  Avhich  must  be  maintained  at  all 
costs  if  we  are  to  build  up  a  great  mer- 
chant marine.  As  to  foreign  competitioi),' 
he  stated  that  theie  is  an  uiifortunato 
feeling  in  certain  (|uarters  that  oui 
(jovernmient  is  intent  upon  destroying  il . 
Xothing  could  be  more  remote  from  thei 
tiuth,  for  we  welcome  clean  com])etitioii.| 


ENGINEERING  LOCK-OUT. 

(('(nitiniicd  from  l>fi</e  2(j.) 

Lock-out  Improbable. 

Althoufjh    ahsoluie   (leadltck    seeinx  l(\ 
f.rlst,  we  firmly  helieve  there  iviJl  he  «tj 
lock-out.   Events  are  f olloAving  very  closehj 
on  the  lines  of  the  Penistone  lock-out  ir 
Se])tember,  1920.    There  the  E.T.C.  wen, 
alleged  to  raise  the  basic   ])rinciple  that 
Foicnicn  must  be  membeis  of  that  union 
Tlic  cm)iloyers  called  into  consultation  flu 
lemaiuing  unions  in   the   industry.  aiiQ 
strtiug  influences  were  brought  to  bear  oil 
the  E.T.U.  to  aA'oid  a  collision.    In  thin 
case  a  simibii  course  is  being  followed,  and 
the  Federation  of  Engineeiing  and  Sltii)-j 
building  Trades   and   the    Federation  n'\ 
General  Workers  are  to  meet  the  emidoA-eis 
There  is  little  doubt  this  will  be  followec 
by  further  meetings  betAveen  the  A.E.I' 
and  the  unions,  and  that  the  employer' 
will  be  asked  for  time  to  ])ermit  of  anolhe' 
ballot  beiny  taken.     We  think  this  reouc^l 
is  scarcely  likely  to  be  lefused.  pai'ticulail.'' 
in  A-iew  of  the  fact  that  less  than  25  pe 
cent  of  the  members  voted  on  the  foimei 
occasion.    If  another  ballot  is  taken  it  i' 
extremely    jnobable    the    result    will  hi 
reversed.    If  the  emploA'ers.  in  the  face  0 
such  a  re(|uesi,  i)ersist  in  a  lock-out.  pres 
snre    no  doubt   will    be   brought    on  (h 
Minisd  V  of  fyaboui  hi  i)i>ti(u(p  an  encjuii"' 
under  the   Indusdial  Courts   Act.  AV 
repeat  our  conviction  :   there  will  be 
lock-oui.  I 
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(ENGINE  TURNING  GEAR. 

172,153.--]'".  11.  KoYCK.  Xiglitingiilf  HuhcI,  Derby. 
— Seplemliei-  15.  1920.— lii  an  electvic  starter  in 
\ which  a  diiving-ineiiilier  or  pinion  c  is  moving 
i.xially  on  the  shaft  of  tiie  starting  motor  b  into 
engag'enifnl  with  an  <'iigine  member  (/.  a  series 
'  if  controlling  idrciiils  and  eleftro-Vii?.gnets  is 
arranged  to  effect  tlie  a.xial  movement  of  the 
driving-member  and  the  closing  the  main  switch 
\n\d  to  break  automatically  the  ''.bcyit  tiiat  effects 
,,he  movement  of  the  driving-member,  wiiich  is  then 
'"free  to  be  tin-own  out  of  engagement  as  soon  as 
"the  engine  starts.  In  the  arrangement  shown  in 
'Fig.  1.  the  pinion  is  connected  to  the  shaft  ot 
>he  starting-motor  liy  a  spiral  key  The  main 

L'ircuit  is  indicated  l)y  nnfeatliered  arrows  and  three 


vcontrolling-circuits   in    parallel    by   arrows  ha\ing 
iione,  two,  and   three  featliers   respectively.  On 
1  pressing   a    push-switch    /),    tlie    first  controlbng 
(ivcuit  is  completed   tlu'ough  the   battery   n.  •■m 
electro-magnet   /   for   moving   pinion    r,   a  switch 
'  r.,  and  the  motor  h.  Tlie  third  circuit,  through  an 
electro-magnet  (,  is  also  completed,  so  that  after 
a  time  determined  by  a  dash-pot  F  a  switch  (i  in 
the  second  circuit  is  closed.     Tliis  circuit  includes 
[-an  electro-magnet    e-    which   rocks   the  switch  e, 
fhreakhig  the  circuit  of  the  electro-magnet  /  and 
t  closing  the  main  circuit.     In  a  modification,  the 
[-circuit  of  the  electro-maguet  «-  is  closed  by  a  con- 
rtact  carried  by  tlie  core  of  the  electro-magnet  /, 
•  and  the  circuit  of  the  electro-magnet  /  is  broken 
'  directly  hy  the  core  of  the  electro-magnet   /  liy 
means  of  a  two-way  switch. 

I  STEAM  SUPERHEATERS;  STEAM 
I  GENERATORS. 

[I   173,305.— C.  H.  Mills,  W.  E.  English,  and  J. 

R.  Hann.\n,  4,  Castle  Square,  Swansea.— September 
I  24,  1920. — In  a  superheater  arranged  in  tlie  com 

bustion  space  between  the  tul.ies  I  and  tlie  drum  5 
1  of  a  boiler  of  the  Balicock  type,  the  elements  II 
I- pass  between  the  boiler  circulation  tubes  3«  in  pairs 
i  and  are  spread  apart  over  the  width  of  the  combus- 
i)tion  space.    Tlie  elements  are  so  formed  witii  bends 


'18,  19  as  to  bi'ing  adjacent  elements  closely 
I  together  at  tiie  parts  where  they  pass  between  the 
j  circulation  tul)es.  The  exterior  transverse 
l' headers  8  niav  be  of  the  kind  described  in  specifica- 
ytions  6692/12  and  1.33,208.  The  hcadei  casing  lias 
j  a  readily  removable  cover  7.  The  loops  of  the 
j  elements  are  supported  above  a  boiler  baffle  21.  and 
f  pass  through  a  wall  14  above  another  boiler  baffle  15. 
I  Tiie  elements  carry  cover  plates  23.  which,  when 


the  elements  are  in  position,  form  a  continuous  baffle 
wall.  The  cover  plates  may  be  secured  to  the 
elements  in  fron1  (if  instead  of  lieliind  the  wall  14. 

TURBINES. 

173,365. — British  Thomson-Houston  Co.  Ltd.. 
83.  Cannon  Street,  London. — October  18,  1920.- 
Tlie  motive  fluid  for  a  luiln'iie  II  is  supplied 
through  nozzles  carried  by  an  annular  cliest  14 
which  is  mounted  between  the  casing  walls,  0,  7  so 
that  it  may  expand  and  contract  independently  of 
said  walls.  For  this  purpose  the  chest  is  slidably 
mounted  on  fixed  radial  tubes  17  which  together 
with   conduits   19  niav   be   used   to  admit  motive 


IIurI  from  thi'  valve  ciicsl  2U  to  one  nv  more  of  tlii' 
cliambers  31.  32,  33,  34  of  the  cliest  14.  Each  of 
these  cliambers  feeds  a  definite  arc  of  nozzles. 
The  first  stage  wheel  11  has  two  rows  of  blades  12. 
13,  with  fixed  intermediate  blades  35,  the  latter 
being  preferably  provided  only  in  front  of  those 
portions  of  the  nozzle  ring  which  are  used  in 
operating  the  turbine  up  to  normal  load.  For 
example,  the  intermediate  blades  may  be  omitted 
in  front  of  chamber  34  or  in  front  of  both  chambers 
33,  34. 

INTERNAL-COMBUSTION  ENGINES. 

173.3.f)().— 11.  C.  Ki;.M)]\G.  40,  South  Eaton  Pl.ice. 
Eaton  Square,  London. — October  13,  1920. — Two 
or  more  compressing  chambers  <■  a«  desciibed  in  the 


parent  i*pecifica.tion  are  connected  with  a  carburetter 
by  a  branched  pipe  ecnilainiiig  a  non-return  valve 
//.  The  charges  enter  the  compression  chambers 
through' ports  which  are  closed  at  half  instroke 
l)y  the  pistons  f/.' 

GRINDING  MACHINES,  ETC. 

172,635.-  M.\,\G  and  Maag  (iEAH  Wheel  &: 
.M.\Chine  Co.  Ltd..  219,  Hardstrasse,  Zuricli. 
Switzerland,  December  6,  I921.--Callipering 
apparatus,  intended  more  particularly  for  grinding 
machines  and  comprisiir;  one  or  more  electric 
circuits,  each  of  which  through  a  relay  actuates  an 
arrestinu  nr  signalling  device,  is  characterised  by  a, 
calliper  ~piii  4  which  checks  the  work  7  by  touching 
it  for  onlv  a  short  time  at  definite  intervals,  a 
contact  fitted  on  the  pin  energising  a  relay  for 
.ictuating  the  arresting   or  signalling   device.  As 


siiown,  a  conducting  support  1  carries  two  casings 
2,  3  fitted  respectively  with  the  sliding  calliper  pin 
4  and  with  relays  40,  41  and  preliminary  and  final 
signal  lamps  42.  43.  The  pin  works  through  a 
solenoid  5  and  carries  finely  adjustable  preliminary 
and  final  contacts  14.  15  fur  engaging  with  n  .spring- 
pressed  contact  22  and  a  fixed  contact  2.'i  respec- 
tively. In  order  to  take  up  shock  when  the  pin 
moves  forward,  it  is  fitted  with  a  piston  11  working 
within  a  fixed  part  12  to  form  an  air  damping 
device.  An  indiarubber  sleeve  30  connecting  the 
pin  to  the  housing  serves  to  keep  out  dust  and 
water.  Upon  each  reciprocation  of  the  grinding 
wheel  slide  a  switch  61,  62  is  temporarily  closed 
so  that  the  solenoid  5  is  energised  to  draw  forward 
the  pin  into  contact  with  the  work,  and  when  the 
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operation  is  Hearing  completion  the  forward  motion 
of  the  pin  brings  the  contacts  14,  22  into  engage- 
ment, so  that  a  coil  40  is  energised  and  actuates  a 
hanuner  lever  40  whereby  an  obliquely  standing 
hinged  plate  44  is  thrown  over  to  close  the  circuit 
through  the  preliminary  signal  lamp  42.  Sub- 
sequently, when  the  work  has  been  brought  to  the 
desired  size,  the  engagement  of  the  contacts  15,  23 
closes  the  circuit  of  the  relay  41  and  the  throwing 
over  of  the  second  hinged  plate  45  then  lights  up  the 
final  lamp  43.  Hand  wheels  54,  55  enable  the 
n|.erator  to  restore  the  hinged  plates  to  upright 
position  again.  The  contacts  14,  15  may  he  so 
adjusted  that,  if  upon  the  apijearance  of  the  pre- 
liminary signal  the  feed  of  the  grinding  wheel  is 
stopped,  just  sufficient  further  grinding  of  the  work 
will  be  effected  to  light  up  the  other  signal. 

FLUID  PRESSURE  ENGINES. 

173. 264. —L.  G.akdini.  10,  Corso  Buenos  Ayres, 
Milan,  Italy.— August  19,  1920.— The  cylinder  body 
I  is  provided  with  groups  of  radial  bores  8  contain- 
ing pistons  a  with  rounded  ends  which  engage 
directlv  straps  7  mounted  on  balL  bearings  6  on 


eccentrics  4  on  the  shaft  3.  The  distriDution  is 
effected  bv  a  disc  valve  10  secured  to  the  shaft 
and  provided  with  admission  ports  14,  14'  and 
exhaust  recesses  15,  It!  which  communicate  with  an 
exhaust  passage  3'  in  the  shaft  3, 
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PETER  BROTHERHOOD  LTD.,  PETERBOROUGH. 
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Fire 
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Interdependence. 


I,  an  eugiueeiing  couceru  is  depeiuleiit 
.hole.  This  is  often  foipotleii  in  llie 
Jiid  so  it  is  1  lu'out; houl  oni'  iudusi  i 


The  niomeiit  is  fnmfiht  with  anxiety.  alth()U<>h  our  latest  reports  earry  a  liopetnl 
spirit  that  a  settlement  of  the  enpineering  dispute  may  not  be  far  crtf.  lleeoguising 
the  importance  of  this  struggle,  not  only  to  the  engineering  trade  itself  Init  to  the 
Avhole  of  our  industiies,  we  propose  very  briefly  to  touch  upon  a  subject  that  is 
not  often  given  the  consideiation  due  to  it.  We  refei-  to  the  (|uestion  of  inter- 
dependence. 

Narrowing  it  dowu  to  the  present  situati 
upon  the  individual  units  that  make  up  th 
stress  of  argument,  objection  and  demand, 
world. 

There  are  many  movements  that  probably  99  per  cent  of  readers  take  no 
cognisance  of  because  they  feel  that  their  particular  branch  of  industry  is  not 
directly  affected. 

Throughout  the  world,  however,  things  are  happening  which  have  a  very  direct 
aud  serious  bearing  on  all  our  industries  that  supply  overseas  markets.  Some  are 
.<^ood,  others  bad.  For  example,  take  the  new  Indian  duties.  Here  yoii  have  a  direi-l 
burden  imposed  on  the  cotton  industiy  of  IjUncashire  to  its  pi()])able  detriment.  The 
engineering  trades  are  very  largely  inteiested  in  that  industiy,  whicli  is  a  notably 
good  buying  held. 

But,  further,  if  India  were  to  inipose  duties  on  engineei-ing  pniducts  then  llic 
direct  effect  would  l)e  more  (dearly  recognised. 

Again  we  have  the  dyestuffs  problem,  which  also  has  a  bearing  on  all  industries. 
Overseas  in  our  Colonies  a  gieat  attempt  is  being  nuide  to  increase  oui-  cotton-giow- 
ing  areas.  Transport  communications  arc  wanted,  and  so  there  again  wc  get  llic 
complementary  tiade  extension. 

AVe  could  apply  llic  moral  in  many  ways.  Suflicc  it  to  say  that  cither  in  the 
works  itself,  or  in  our  whole  industrial  c(innnunily.  gieater  co-oidiiiation  of  interests 
are  needed,  and  a  much  deeper  ;i  oprecial  ion  o\  nialtei  s  whi(di  a])parenil\  have  little 
or- no  dii'ect  significance  (o  a  ])ai'l iculai'  trade,  hui  when  analyseil  do  atfcci  its  work- 
ing and  expansion. 
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OUR  FOUNDRIES. 


The  prosperity  of  the  engineering- 
industry  depends  to  d  g-reat  extent  on  the 
efficiency  of  that  part  of  it  which  produces 
ca.stings.  The  foundry  has  made  a 
greater  advance  during-  the  last  ten  years 
than  in  the  previous  50  years,  and  it  is 
hardlv  fair  to  British  foundrymen  not  to 
recognise  this  fact.  There  are  machines 
for  moulding-  ]jattern,s  on  whicli  a  man 
has  onlv  to  place  an  empty  box,  turn  a 
tan  and  then  r)ut  the  finished  mould  on 
the  floor  in  about  15  seconds.  In  the 
dfps«ing  of  castings  also  machinei  v  plays 
an  imnortanf  pnrt.  while  the  determina- 
tion of  metal  mixtures  is  gniduallv  being- 
recop-Tiioed,  due  allowance  beina-  made  fov 
the  difference  between  laboraforv  aiid 
^'^rVehon  conditions  as  a  che^iist'e  inb. 

knowledge  of  semi-steel  and  malleable 
iron  we  are  now  almost  ud  to  the 
Americans,  while  in  actual  moulding-  skill 


we  are  not  surpassed.  Oil-sand  core.s,  for 
instance,  have  greatlv  displaced  red  sand 
coies  for  fragile  and  intricate  work,  and 
in  a  feM-  years'  time  it  is  very  probable 
that  urids  and  irons  avS  core  supports  will 
only  be  used  in  steel  foundries  or  for  very 
heavy  cores.  One  may  well  be  excused 
foi-  wondering  what  the  foundry  will  be 
like  a  few  years  hence  if  the  ureseut  rate 
of  progress  is  continued.  The  reproach 
that  it  is  unpioQ-ressive  can  no  longer  be 
levelled  at  it.  In  fairness  also  let  it  be 
said  that  the  skill  a-'erao'e  haa  ri^en.  and 
the  nioulder  is  no  longer  satisfied  with 
]  ule-of-thumb  methods. 

So  many  articles  api^ear  in  the  engineer- 
iim-  Pres^  i-oniDaring-  Britisli  foundries 
unfavourably  with  American  foundries 
that  it  was  with  g'reat  interest  we  read  a 
discussion  in  an  An>erican  journal 
veccntlv  mgii'M-  the  need  for  imiirovemeul 
in  Ai>icricnn  foundries.  Tho  plain  tritth 
is  thif  when  we  consider  Anierir;)'! 
foundries  we  have  in  view  such  specialised 
fountli  jcs  as  Ford's  at  Detroit,  where  the 


moulders  are  unskilled  one-operation  men. 
(juantily  jnoduction  methods  have  had  to 
be  adopted  in  such  foundries  to  preserve 
the  work's  system.  We  are  apt  to  forget 
that  there  aie  jobbing  foundries  in 
America,  and  the  conditions  in  these  are 
not  g-reatly  different  from  the  conditions  in  • 
our  own  jobbing  foundries.  Snch  foundries 
are  retiuired  by  the  engineering  industry, 
and  although  scientific  methods  can,  and 
should  be  adopted  bv  them,  it  is  unfair  to 
exiiect  such  results  as  can  only  be 
obtained  when  the  work  is  stereotvned. 
There  will  always  be  a  need  for  skilled 
hand  moulders,  and  it  is  open  to  question 
whether  it  would  be  a  good  thing  for  the 
indusirv  if  this  could  be  obviated. 
Stau'lardisation  of  the  engineering  prod^ict 
enables  the  foundrvman  to  standardise 
metal  mixtnies  and  methods,  but  the 
jobbing  foimdvvman  has  to  be  resourceful, 
and  his  workshoi)  is  an  admirable  +rai"i"g 
crrnund.  It  i-s  satisfactorv  to  reflof^t  thfit 
British  foundries  compare  favonrablv  wi+h 
American  as  long  as  we  do  not  make  unfair 
comparisons. 
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THE  THREE-SHIFT  SYSTEM. 

More  than  500,000  shift  wnrkcis  are 
employed  in  American  industriey,  accord- 
ing to  a  report  of  the  Committee  on  Work 
Periods  in  Continuous  Industrie!^  of 
the  American  Enoineeriu"'  Council  of 
the  Federated  American  Engineeriry 
Societies. 

"  While  the  committee  plans  a  further 
engineering-  study  in  the  steel  industry," 
says  the  report,  "  its  investigations  to  date 
have  been  in  industries  other  than  steel. 
It  has  been  found  that  the  extent  of  con- 
tinuous-operation industiy  outside  of  steel 
is  greater  than  had  been  supposed.  There 
are  well  up  to  40  or  50  industries  which 
involve  a  greater  or  smaller  amount  of 
continuous  operation  in  all  or  a  i)ortion 
of  the  country's  plants. 

Four  chief  causes  of  continuous 
operation  may  be  distinguished.  One 
gi"oup  is  made  up  of  what  may  be  called 
heat-process  industries,  these  industries 
falling  into  two  main  sub-divisions,  the 
metallurgical  and  the  ceramic.  Another 
PTOUT)  is  made  up  of  chemical  industries, 
though  manv  of  the  industries  in  other 
grnuns  are  also  to  a  large  extent  chemical 
industries.  A  third  great  cause  of  con- 
tinuous operation  might  be  termed  heavy 
equipment  or  elaborate  eciuipment.  This 
cause  operated  to  a  greater  or  less  extent 
in  the  case  of  almost  all  the  continuous 
industries.  It  is  a  chief  cause  of  con- 
tinuous operation.  Group  four  is  made  up 
of  public  service  industries. 

"  The  steel  industry  probably  does  nol 
account  for  more  than  a  fourth  or  fifth  of 
of  the  total  of  shift  workers.  Some  of  the 
larger  industries,  outside  of  steel,  are  now 
predominantly  on  eight-honr  shifts,  but  all 
except  a  few  of  the  industries  still  have 
some  plants  on  12-hour  shifts,  and  in  some 
cases  all  or  a  majority  of  the  plants  are 
on  I?-honr  shifts. 

*'  It  has  been  found  that  the  results 
which  have  followed  tlio  substitution,  say, 
of  three  shifts  foi-  Iwo  shifts  have  varied 
enormously  from  plant  to  plant.  Prob- 
ably in  most  of  the  plants  which  have 
changed  in  the  last  few  years  from  two 
shifts  to  three  efficiency  was  not  greatly 
improved,  but  to  a  large  extent  this  was 
due  to  the  unsettled  and  unfavourable 
labour  conditions  which  prevailed  down 
to  a  recent  date.  Fven  so,  the  increase  in 
cost  due  to  three  shifts  has  apparently  not 
been  larse  enough  to  be  a  serious  handicap 
in  competition. 

"  Th^ee-shift  plants  ha^e  maintained 
themselves  in  the  same  markets  with  two- 
shift  plants.  And  even  diirins*  the  very 
serio'is  depression  of  1920  and  1021,  and 
Hip  strong  temptation  and  tendency  to 
link  rednced  wage  rates  with  lenpthened 
hnxivs,  vpi'y  few  plants  have  o-one  back 
from  8-hour  to  12-hour  shifts.  The 
increase  in  efficiency — barring  exceptional 
rilants — d^'-ps  not  permit  the  payinnr  of  as 
high  weekly  wa'^-es  ps  men  would  receive 
for  12-hour  work  without  increasing  cost, 
l^nt  it  would  be  possible,  without  iiicreas- 
ino-  costs,  to  pay  the  men  a  weekly  wa"e 
"••^^ich.  oncp  thev  had  b^^o'^^e  u.«ed  +o  thr" 
'"-^-hour  shift,  thev  wnuld  much  prefer  to 
♦h-^  nlternative  of  a  12-hour  day  and  12- 
h  ur  wage," 


AGRICULTURAL  MACHINERY 
IN  SIAM. 

We  cannot  afford  to  neglect  the  Eastern 
markets,  and  while  the  farming  methods 
in  such  countries  as  Siam  are  generallv 
anticiuated,  the  value  of  labour-saving 
nuichinery  is  becoming  more  and  more 
recognised.  The  labour  shortage  in  the 
harvesting  season  is  sti.ted  hy  a  Siamese 
contemporary  to  be  greatly  responsible 
for  this,  but  theic  can  be  no  general  use 
of  tractors  until  tarniing  is  established  on 
a  larger  s:  ale  than  at  present.  A  sugges- 
tion has  been  made  to  the  effeci  thai  if 
some  s  rat  ions  were  e>5tablished  uy  the 
Qovenuriput  to  carry  oat  scientitio  farm- 
ing, or  if  favourable  localities  weri^  leased 
lo  private  companies  for  doin-.;  so,  it 
would  have  a  nn  st  beneficial  effect  on  the 
agricultural  developmeui  of  the  conntry  in 
general,  (j-ermai.  firiris  are  in  a  favour- 
iihle  position  at  present,  but  a  consideiabie 
proporlioii  of  machinery  is  imported  fiom 
America. 

For  Siam  the  types  of  tractois  best 
suited  for  use  in  the  various  paris  of  the 
conntrv  should  be  the  first  point  for  con- 
sideration. In  their  introduction  a  ceitain 
lunount  of  consci-vatism  must  be  uvor- 
tome;  ])ut  once  the  farmer  is  coimnced  of 
the  superiority  of  mechanical  traction  over 
the  diaught  animal,  he  becomes  very 
'enthusiastic  about  tractors,  as  expeiience 
shows  in  all  tho.se  countries  where  they 
arc  in  nse  already  or  being  brought  into 
geiicral  use  in  agricultural  development. 

Tn  addition  to  agricnltural  machinery, 
there  is  an  increasing  demand  for  engines 
and  boilers  used  in  shi], building,  and  it  is 
satisfactory  that  Great  Britain  easily  leads 
in  this  department,  having  furnished 
about  50  per  cent  of  the  total  impoits  of 
last  year,  the  balance  being  supplied 
chiefly  by  the  United  States  and  Japan,  a 
little  coming  from  Canada. 


OIL  PROSPECTING  IN 
AUSTRALASIA. 

Thr  Commonwealth  Government  has 
decided  to  extend  the  period  of  oil  pros- 
pecting licences  in  the  northern  territory 
from  one  to  five  years.  One  hundred 
licences  have  so  far  been  granted. 

The  Commonwealth  Oil  Refineries  Ltd., 
which  was  formed  in  pursuance  of  an 
agreement  between  the  Anglo-Persian  Oil 
Co.  litd.  and  the  Federal  Government,  has 
decided  to  establish  refineries  in 
Melbourne  ami  Sydney.  Four  hundred 
ar-rp«  of  land  have  been  purchased  near 
Williamstown  (Vic),  and  arrangements 
are  being  nmde  for  wharf  and  railway 
accommodation,  water  service,  electric' 
rower  and  the  laving  of  pipe  lines. 
Tenders  are  to  be  called  for  the  supply  of 
oil  tanks  with  a  capacity  of  from  2.000  to 
10. 000  tons.  The  Svdney  refineries  will 
be  established  at  a  later  date. 

Boring  for  oil  is  proceeding  assiduously 
in  the  several  states,  and  the  most 
promising  indications  recently  have  been 
reported  rom  Kilmore  (Vic.)  and  the 
Barcoo  district  ('Queen  si  a 'id).  Opeiations 
!>"e  being  continued  i"  Victoria  dp^nitc 
the  fact  that  the  Ministry  of  Mines 
charac+erised  the  ventures  as  "  hopeless 
T)ropositions, " 


While     in     Melbourne     recently  the 
Premier  of  Queensland  suggested  to  the 
J 'rime  Minister  that  the  Commonwealth 
Government  and  the  Anglo-Persian  Gil 
Co.  should  co-operate  with  his  Govern-  i 
ment  in  boring  for  oil  in  Queen.sland,  I 
mentioning  in  particular  the  Roma  dis- 
trict,  and   share  equally  in  any  results 
oljfained,  the  Anglo-Persian  Co.  to  supply 
'Veologists  to  advise  as  to  suitable  sites  for 
I'ores,  and  also  the  necessary  plants.  Mr. 
Hughes  has  promised  to  bring  the  matter 
before  the  Cabinet. 

Accordinar  to  advices  from  Wellington 
(X.Z.),  a  fresh  attempt  is  under  way  to 
"xploit  the  Taranaki  oil  wells.  A  .start  is 
l)eiug  made  with  the  Blenheim  bore, 
where  deposits  at  the  2,000  ft.  level  will 
be  tested. 

Shale  oil  operations  at  Newnes,  New 
South  Wales,  are  beincc  curtailed,  accord- 
ing to  Renter,  as  the  oil  cannot  be  supplied 
as  cheaply  as  it  can  be  imported  into  the 
country.  Those  interested  declare  that: 
+here  are  manv  millions  of  gallons  of  oil 
in  the  <lepo,sits  at  Wolgan,  but  the 
TU'oblem  is  to  discover  an  economical 
m-^thod  of  extracting  it. 

The  Locke  Oil  Development  Syndicate 
Ltd.  has  been  formed  in  Svdnev,  with  an 
authorised  capital  of  £12,000  in  £50 
-"liares,  to  acquire  an  option  ober  a 
Western     Australian     oil  concession. 


USES  OF  PETROLEUM. 


CtRUDF,  petroleum  is  used  in  decreasins' 
quantities  from  year  to  year:  more  and 
more  of  it  is  prepared  for  higher  utilisa- 
tion by  breaking  it  up  into  refined  pro- 
ducts of  gi'pater  value.  The  number  oi 
these  refined  products  ar^  many  and  theii 
uses  are  as  various  as  the  needs  of  man- 
kind. The  light-gravity  ethereal  pro- 
ducts are  eu'olo^ed  as  local  anfesthetics. 
Most  mineral  oV<  ar"  the  univer.sal  fuel 
Mf  i'>ternal-combu.stioii  engines.  Th^ 
naphthas  are  extensively  used  as  solvent.'j 
;md  r>TP  blended  with  '"iw  rasing-h""c 
netrol  to  make  commercial  netrol.  The 
kerosenes,  though  used  chiefly  for  illu- 
mination, are  emplo'^^ed  in  increasino; 
ouantities  as  fuel  for  farm  tractors.  Tlu 
lubvicatinp-  oils  and  ureases  arp  indispeii 
sable  to  the  operation  of  all  kinds  ol 
^•>acliinprv.  I  '^o  ^^-axes  derived  from  pctro-i 
bnim  or  oaraffin  base  are  utilised  in  manv' 
forms — as  preservatives,  as  sources  oil 
illumination,  and  as  constituents  of  sur-j 
"ical  dressino-  made  for  the  treatment  oi' 
burns.  Petroleum  cok^.  an  almost  pun 
carbon,  is  used  in  metallurgy  and  in  mf>k- 
ino-  battery  carbons  and  arc  lioht  pencihsj 
T'uel  oils  obtained  as  bye-products  in  re-! 
fining-  netroleum  are  used  for  "eneratinc 
power  by  industrial  plants,  railroads  am 
ocean  sleamers.  Road  oils  are  emnloyei 
to  lay  tl'c  di'st  on  streets  and  hi'jhwavs 
and  artificial  asphalt,  a  product  of  petro 
leum.  has  in  sonu^  places  been  used  fo 
paving. 


Contributions,  eorresponrience,  and  suggestions  wll 
be  welcomed,  our  desire  being  to  cncoursgc  i 
closer  association  between  our  readers  and  our 
Wiveo.    THP  SDITOn, 
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Loam  Patternmaking. 


I'hk  use  of  loam  iu  tht»  cuustructioii  ot 
patterns  lias  an  important  economical 
value.  Though  used  to  a  considerable 
extent  for  giving  the  rec|uired  shape  to 
both  frame  and  skeleton  jjatterns,  it  has 
probably  a  greater  compajative  value  in 
connection  with  cylindrical  work.  Its 
use  is  not  ]irofitable  foi'  all  fornis^  of 
cylindrical  i)atterns,  each  job  must  be 
considered     sp])aratelv,    and     a  certain 


1 

J  b 
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Ktgs.  1-7. 

I  amount  of  discieticni  is  involved  iu  decid- 
J  ing  to  make  rrse  of  loam. 
I  Consideiation  must  he  given  to  the 
I  character  of  the  work  and  the  number  ol 
J  castings  required.  When  there  are  man\ 
I  subsidiary  parts  to  be  attached  to  the 
I  main  body,  and  a  difficulty  is  likely  to  be 
j  experienced  in  maintaining  them  in  their' 
;  corr'ect  relative  ])ositions  or,  when  large 
numbers  of  castings  are  required,  if  is 
better  to  rely  on  something  more  sub- 
'  stantial  than   loam,   involving  the 
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actual  tinre  occupied  in  the  production  of 
the  moulds  is  reduced  to  a  minimum. 
But,  when  only  one  or  two  castings  are 
re(|uired,  it  is  justifiable,  where  possible, 
to  reduce  the  work  in  the  patternshop  at 
tlie  expense  of  the  foundry,  providing  tlu 
total  cost  is  thereby  reduced.  An 
example  of  the  tyjje  of  work  for  which 
lo  am  is  ])a]tic'ularly  suitable  is  illus- 
trated in  Figs.  1  and  2.  These  sketebes 
show-  sections  and  an 
outside  view  of  a 
larg'o  form  of  stern 
tube  casting,  stiffened 
up  with  ribs  and 
having  a  couple  of 
facings  cast  on  as 
indicated.  It  is 
rai'ely  that  more  than 
one  casting  is  re- 
quired in  this  in- 
stance; it  would, 
therefore,  be  absurd 
to  even  think  of 
TO  a-  k  i  n  g  a  wood 
pattern.  Even  if  a^ 
dozen  castings  were 
rc([uiied  it  would  be 
('([lurlly  as  absurd  to 
consider  the  necessity 
of  a  wood  pattern. 
The  actual  wood  patternmaking  consists 
in  the  making  of  suitable  sweeping  boards 
and  small  subsidiary  pattern  sections 
which  rannot  be  formed  satisfactorily 
with  the  profiled  edged  board. 

The  board,  shown  in  Fig.  3,  represents 
the  pattern  board.  It  is  cut  so  that  it 
follows  the  contour  of  the  external  shape 
of  the  casting,  excluding  the  flange,  ribs 
and    facings.     The   board    is  extended 


struction  of  a  wood  pattern,  which, 
.though  expensive,  would  be  more 
economical  than  making  use  of  loam. 

Economical  production  of  casting- 
must  also  include  the  time  and  material 
expended  in  tlie  i)roduction  of  the 
patterns.  No  exjiense  should  be  spared, 
within  reason,  to  provide  reliable  patterns 
and  core  boxes  from  which  large  numbers 
of  castings  are  required,  is  order  that  the 


beyond  each  end  of  the  drawing  for  con- 
con-     venience  in  sweei^ing,  and  also  to  enable 
prints  being  swept  with  the  pattern. 

The  core  board,  Eig.  5,  is  cut  so  that 
it  represents  the  profile  of  the  core. 
It  is  made  long  enough  so  that 
the  core  swept  from  it  will  project  beyond 
the  mould  at  each  end  for  support.  i3oth 
these  boards  are,  as  a  rule,  about  1^  in. 
thick,  and  the  sweeping  edge  is 
chamfered  as  shown.  Because  of  their 
length,  which  renders  them  liable  to  sag 
when  being  used,  it  is  advisable  to  secure 
an  edged  batten  to  the  underside  almost 
the  full  length.  The  core  board 
usually  serves  the  purpose  of  drawing 
board  also,  the  sectional  thickness  of  the 
metal  being-  indicated  on  it,  as  shown  by 
the  dotted  lines  in  Eig.  5.  Gauges  are 
necessary  for  setting  these  boards 
correctly,  and  two  forms  are  illustrated. 
In  Eig.  3  g'^^^o^  sticks  are  secured  to  the 
top  side;  these  represent  the  diameters 
indicated  by  the  arrows.  In  Eig.  5  the 
dimcti siiiiiN  ;ut'  icic-sc,!  in  the  board.  The 
sul)Miliai\  wood  patti'in  work  necessary 
is  indicated  by  the  flange,  lib,  and  facing 
shown  in  Eig-.  4. 

The  formation  of  the  loam  pattern  iu 
the  foundry  necessitates  the  use  of  special 
tackle  such  as  a  spindle  to  carry  the  loam 


and  racks  to  support  the  spindle  during 
the  operation  of  sweeping. 

When  long  cylindrical  cores  are 
necessary  and  they  ai'e  swept  up  hori- 
zontally, the  spindle  is  left  in  the  core  to 
give  it  st)(Mi;itli,  but  as  the  cores  mu.st  be 
vented,  the  -pindle  is  made  hollow  and  a 
large  nunihei  of  holes  are  cut  through  the 
periphery  in  order  that  air  and  gaseS, 
generated  during  ttie  time  of  casting,  may 
escape  from  the  ends  of  the  spindle.  It 
is  usuallj-  this  form  of  spindle  which  is 
used  for  the  pattern,  the  presence  of  the 
perforations  not  affecting  the  result  as 
long  as  it  possesses  sufbcient  strength  to 
bear  the  weight  of  loam.  Journals  are 
secured  to  the  ends  of  the  spindle  and 
when  the  work  is  very  long,  arrange- 
ment should  be  made  for  a  turning  handle 
at  each  end.  The  racks  most  suitable  for 
this  type  of  work  are  those  which  are 
adjusta.ble  and  mounted  on  wheels,  for 
( oiivenience  in  moving  in  and  out  of  a 
drying  oven  M-ifliout  disturbing  the  job. 
The  general  arrangement  of  tackle  and 
the  method  of  sweeping-  is  shown  in 
Figs.  6  and  7. 

Some  foundries  undertaking  work  of 
this  kind  may  only  possess  one  very  loug 
spindle.  In  such  a  case  it  is  better  policy 
to  sweep  the  core  first,  and  after  it  has 
been  dried  to  sweep  the  pattern  over  it, 
as  shown  in  Eig.  6 ;  as  a  rule,  however, 
separate  sj)indles  are  used  for  pattern  and 
core. 

When  the  spindle  is  placed  on  the  racks 
and  the  board  is  set  at  the  required  dis- 
tance from  the  centre  of  the  spindle  and 
weighted  to  maintain  its  position,  a  com- 
mencement can  be  made  with  the  con- 
struction of  the  pattern.  Straw  rope  and 
loam  are  ayiplied  to  the  perforated  drum 
while  it  is  being  rotated,  the  process 
being  continued  until  the  straw  rope  is 
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within  about  A  in.  of  the  sweeping  board, 
when  a  final  coating  of  loam  is  applied. 
As  soon  as  the  shape  is  obtained  the  con- 
sistency of  the  loam  is  thinned  to  giv(>  a 
smoother  finish.  It  is  wise  to  check  the 
dimensions  before  removing  the  board, 
then  the  newly  swept  pattern  can'  be 
transferred  to  the  oven  to  be  dried. _  The 
ojieration  of  making  tli(>  core  is  on 
similar  lines,  but  more  skill  is  necessary 
because  the  metal  actually  comes  into 
contact  with  it.    A  thicker  body  of  loam 
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Bearings  of  Steam  Turbines.— Part  1. 
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ALf,   RICHTS  RESERVED.] 


JOURNAL  BEARING8.  The  temperature  to  which  a  bearing  shouk 

ShCS  and  Construction.  not  be  allowed  to  rise,  should  not  be  abov( 

Turbine  journal  bearings  sizes  are  deter-  150  deg.  to  190  deg.  Fah..  and  can  be  ex 

mined,  subject  to  the  reservations  as  stated  pressed  in   terms  of  the  pressure  on  th. 

in  section  on  Turbine  Shafts,  by  the  following  bearing  as  r  t  p  =  50  ; 

considerations  :    The  pressure  on  bearings  where  //.  =  coeflficent  of  friction, 
should  not  exceed  40  lb.  to  60  lb.  per  sq.  in.  p  =  pressure  per  square  inch  on  bearin< 

on  the  projected  area  of  the  shaft  or  bearing  f  =  temperature  above  32  deg.  Fah. 

Propobtion  of  Bearings  to  Fig.  1  (Dimensions; in  Ikches). 
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is  necessary  as  a  finishing  coat  and 
because  of  the  difficulty  in  carrying  it  in 
one  operation  ;  a  first  sweeping  is  usually 
given,  at  least  liin.  smaller  in  diameter; 
this  is  allowed  to  .stiffen  before  the  final 
coating  of  loam  is  applied. 

The  loam  pattern,  after  having  been 
dried,  needs  to  be  completed  with  the 
subsidiary  wood  sections,  which  have 
been  supplied  by  the  pattern  shop.  As  a 
rule  the  foundry  ]iattern  nudier  is  respon- 
sible for  putting  the  pntteni  in  n  working- 
condition  for  the  moulder. 

The  first  thing  is  to  locate  the  joint 
lines.  For  this  purpose  it  is  convenient 
to  make  use  of  the  sweeping  board,  rest- 
ing on  the  racks,  by  scribing  a  line  the 
full  length  of  the  pattern  and  following 
the  undeiside  edge  of  the  board,  revolving 
the  pattern  half  a  turn  and  repeating  the 
operation.  The  method  most  frequently 
adopted  to  obtain  the  joint  or  hoiizontal 
lines  is  illustrated  in  Fig-.  cS.  This 
necessitates  the  use  of  j)arallel  siraight 
edges.  One  is  set  at  each  end  as  shown, 
and  moved  until  they  are  out  of  winding 
with  each  other,  then  half  the  diametei- 
oi  the  pattern  at  the  point  where  the 
lathes  rest  measured  in  a  vertical  direc- 
tion from  the  edges  which  ai-e  in  contat-t 
with  the  loam.  l^oints  are  thus  obtained 
on  each  side,  and  the  swecpinji-  ])()ar(l  may 
be  used  between  these  [joints  to  obtain 
the  lines,  or  a  chalk  line  may  be  used  and 
scribed  afterwards.  When  the  joint 
lines  have  been  indicated,  the  half  fianges 
can  be  set  and  Avired,  and  the  positions 
for  the  ribs  marked  off'  so  that  they  can  be 
fixed  in  position.  The  luiils  securing  the 
ribs  and  facings  should  be  left  projecting 
from  the  surface  so  that  thev  can  be 
lemoved,  if  necessary,  during  the  time  of 
ramming  the  mould.  Once  tlie  pieces  are 
secured  the  pattern  is  complete  and  ready 
for  use  on  the  moulding  flooi-,  the  loam 
pattern  being  used  in  the  same  manner 
as  a  wood  pattern.  The  drag  part  of  the 
mould,  with  the  pattern  in  position,  is 
illustrated  in  Fig.  1),  the  bedding-in 
process  being  adopted  in  its  preparation. 

When  many  castings  are  required,  not 
usual  in  this  instance,  but  when  the 
method  is  adopted  for  othei-  forms  of 
cylindrical  work,  the  loam  pattern  suffers 
through  contact  with  the  damp  sand, 
moisture  being  absorbed  caustvs  the  loam 
to  crumble  and  Itieak.  This  disadvan- 
tage can  be  almost  entirelv  obviated  by 
giving  the  loam  pattern  a  coating  of  tar 
and  having-  ii  thoi-oughly  dried  before  it 
is  used  for  moulding  purposes.  Such  a 
pattern  can  be  used  at  least  a  dozen 
times  with  reasonable  care,  without 
reducing  its  value  as  a  pattern. 


New  Vessel  eoh  [Tpvek  Y \.\gtzk 
Service. — Finance  and  Com  iiieycc  reports 
that  the  stean)er  (jyo  Chi  has  been  suc- 
cessfully launched  at  Kiangnan  Dock  and 
Engineering  Works.  The  vessel,  which 
was  buill  to  the  oi-de^-  of  Alessis.  Tenge 
&  Co.  for  service  on  the  TTppei-  Yangtze, 
is  20:ift.  long  with  -'A  ft.  bpani.  and  will 
have  a  speed  of  14A  knots.  This  is  the 
second  vessel  built  by  the  Kiangnan  Dock 
for  this  company  for  the  up-river  sei'vice. 
The  Gyo  Chi  has  accommodation  for 
20  first-class  passengers,  50  second-class 
and  150  steerage.-  She  can  carry  42(1 
tons'  of  cargo. 


for  electrical  turbine  worV.  The  surface 
speed  should  be  from  2,000  ft.  to  3,000  ft. 
per  minute  for  electrical  turbo  work,  1,100  ft. 
to  1,800  ft.  in  marine  work.  There  is,  again 
subject  to  shaft  considerations,  a  certain 
proportion  between  the  length  and  the 
diameter  of  the  shaft  bearing  and  which  is 
for  turbo-electrical  work  I  to  d  =^  2  to  3  ; 
for  marine  work,  from  1  to  2  to  1  to  1"6. 


Fig.  1. — .\djustable  Swivel  Joui  ii  il. 


Turbine  bearings  are  nowadays  mostly 
v\hitc-mctai  lined,  generally  nnidc  from  cast 
iron,  sometimes  made  in  bronze.  The  thick- 
ness of  cither  can  be  expressed  by  tin> 
empirical  formuhc — 

/  =  (-025  to  -035)  d  +  i 
T  ^  -2  to  -25  d  for  C.T.  T       -14  d  for 
brass  ; 

where  /  =^  thickness  of  white  metal, 

T  =^  total  thickn(\ss  of  bearing  bush, 
d  —  dianicter  of  shaft. 


The  white  metal  of  these  bearings 
according  to  modem  practice,  cast  into  t 
rough   sand-cleaned   casting   of   the  she 
which  has  been  prepared  to  receive  same  1 
having  longitudinal  and  circular  dovetail 
grooves  cast  into  its  surface  to  grip  the  whi 
metal  when  cast  round  a  dummy  shaft 
corresponding  smaller  diameter  to  allow''  i 
afterwards  hammering  in  of  the  metal  a 
subsequent  turning  to  true  size.    This  si 
should  be  004  in.  for  4  in.  diameter,  005  i 
for  5  in.  diamter,   010  in.  for  Tin.  diarael 
larger  than  the  diameter  of  the  shaft 
allow  a  running  clearance  and  the  entran 
of  the  oil.    Most  modern  turbine  beariq 
are  now  generally  lubricated  by  forced-' 
lubrication  brought  in  at  a  point  in  the  cent 
of  the   bottom  bearing  shell   and  spre.i 
along  the  whole  length  of  the  bearing 
suitable  grooves  of  the  spider  and  otl' 
types,  as  shown  in  Figs.  1  to  3.    Fig.  • 
represents,  however,  a  bearing  .shell  whi(i 
is  also  water  cooled,  the  water  entering  J 
the   left-hand   core   of   the   bottom  sht, 
passing  from  there  into  the  left-hand  c<|.' 
of  the  to])  shell,  from  there  to  the  right-haiil, 
side  of  the  same  through  core  holes,  ai 
finally  into  the  right-hand  core  of  the  bott' X 
shell  and  hence  out  into  the  return  water  nia  , 
A  visible  means  is  embodied  in  this  rctrti 
main  to  watch  the  proper  A\-orking  of 
circulating  water.    Fig.  1  represents  a  pi  n 
cast-iron   bearing,  lined   with   white  nvd 
provided  with  four  cylindrical  pads  betw  n 
which  and  the  bearing  are  inserted  thin  s1?l 
adju.sting  liners  of  thicknesses  given  in  FigU 
making  a  cond)inati(m  to  enable  fine  adjit- 
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meiit  in  four  directions.  TLif  pads  are 
carried  in  a  cylindrical  groove  of  thej^edestal-; 
both  the  latter  and  the  bearing  are  hori- 
zontally split.  The  bush  is  prevented  from, 
turning  by  a  dowel  peg  in  the  top  of  the 
bearing  cap.    A  hole  for  inserting  a  thermo- 


pads,  but  still  the  bearing  is  capable  of  being 
moved  with  ease.  The  top  nut  is  then 
locked  and  the  cap  and  pad  taken  off.  The 
space  between  the  outer  edges  of  the  pad 
and  the  corresponding  cap  surface  is  then 
filled  up  with  liners  of  the  required  thickness 


Fig.  5  represents  a  spherical-seated  bearing 
as  used  for  large  "turbines  and  electrical 
work.  Oil-scraper  rings  of  a  thickness,  of 
I  in.  to  1^  in.,  made  in  soft  brass  and 
V-shaped  towards  the  shaft,  are  built  into 
the  pedestal  and  cap  to  prevent  the  oil 


Fjg.  2. — Journal  Bearing. 

raeter  and  one  oi'  more  ta])ped  holes  fore 
'  lifting  l^out    the    shell    are    also  generally 
provided. 

In  this  type  of  bearing  the  pedestal  cajj 
and  '  the    bearing    axe    allowed    to  make 
simultaneously   a  f  joint   at   the  horizontal 
'  centre  line,  and  for  this  purpose  and  the 
clearance  between  the  shaft  above  mentioned 
'  liners  are  inserted. 

The  oil  enters  in  the  centre  of  the  bottom 
shell  and  leaves  finally  at  the  ends  of  the 
same  shell.  Fig.  2  has  a  spherical  seat, 
making  the  shaft  find  its  own  position. 
The  sphere  is  carried  on  two  steel  ])ads. 
which  again  are  adjusted  by  thin  liners  and 
a  set  screw  as  shown  in  top  of  bearing  cap. 
The  oil  enters  also  in  this  case  in  the  centre 
and  leaves  the  bottom  shell  at  the  ends. 
Oil  scrapers  are  ])rovided  at  the  outer  ends 
of  the  pedestal  to  prevent  the  oil  creeping 
•  along  the  shaft.  Dowel  f)egs  secure  the  pads 
,  to  the  pedestal  base  and  cap.  The  liners 
I  are  placed  behind  the  pads,  which  are  circulai- 
in  this  construction  and  fit  in  corresponding 
recesses  of  the  pedestal.  Holes  for  thermo- 
meter and  lifting  the  shell  are  also  provided 
in  this  case.    Fig.  3  shows  a  cap  with  one  or 


Fig.  :!. — Water-Cooled  Swivel  Bearing. 


'  Fig.  4. — Journal  Bearing,  Marine  Type. 

'  two  novel  features  :  First,  the  top  shell  has 
I  only  white  metal  for  two-thirds  of  its  length 
the  centre  portion  serving  as  oil  reservoir 
and  outflow.    Further,  for  the  adjustment 
I  of  the  top  pad  and  the  easy  working  of  the 
I  ball  surface  and  the  pad    surface  the  top 
j  adjusting  screw  is  provided.    Before  jjutting 
^  in  the  s  laft,  the  cap  and  the  shell  are  bolted 
j  down  hard,  and  the  nut  of  tho  adjus:ing 
I  screw  1  losened  •.  the  aerew  is  tlien  tightened 
j  down  by  the  top   square  till  there  is  no 
slackness  between  ball  of  bearing  shell  and 


by  previous  measurement  before  unshipping 
the  pad.  After  the  required  number  of 
liners  have  been  put  in,  screw  is  again 
inserted  and  cap  bolted  in  its  place,  thus 
ensuring  again  free  movement  of  the  bearing 


-Sphei  ical-Meated-  Beariijg  for  large  Marine 
Turbinen. 

on  the  ball  surface.  Total  number  of 
adjustmg  plates  in  this  case  by  a  new 
bearing  is  1  mm.  The  adjusting  .screw  serves 
the  threefold  purpose  also  of  thermometer 
pocket  and  as  steady  peg  to  ^irevent  the  shell 
turning  with  the  shaft.  A  separate  ther- 
mometer pocket  is  also  screwed  in  the  shell 
to  within  fin.,  close  up  to  the  shaft. 

Fig.  4  represents  a  large  marine  bearing. 
The  oil  is  fed  in  from  the  sides  and  runs 
through  spiral  grooves  into  longitudinal 
grooves  in  cast-iron  or  gunnietal  safety 
strips  left  in  the  shell,  so  that  the  shaft 
com,es  in  contact  with  these  before  the  tips 
of  the  gland  rings  touch  the  shaft.  For 
naval  work,  the  shell  is  usually  made  of 
gunmetal,  white  metal  lined  :  for  land 
turbines,  usually  from  cast  iron.  Scraper 
lings  and  grooves  ate  turned  on  the  ends 
of  the  shaft  to  take  off  the  oil  and  prevent 
creeping.  The  toiD  and  l)ottom  brasses  aie 
held  to  the  ca])  and  ]jedestal  by  grub  screws. 


creeping  along  the  shaft.  The  clearance 
between  these  rings  and  the  shaft  is  about 
•005  in.  by  large  shafts,  003  in.  by  small  shafts. 

The  Hon.  C.  Parsons  employs  an  elastic 
sleeve  bearing  on  his  firm's  turbines,  con- 
sisting of  a  gunmetal  bush  fitting  round 
the  shaft  and  surrounded  by  three  easy- 
fitting  sleeves.  The  oil  is  forced  between 
the  shaft  bush  and  sleeves  and  forms  a 
cushion  between  the  sleeves.  The  clearance 
between  these  sleeves  is  from  0015  in.  to 
003  in.  for  the  smaller  shafts,  -003  in.  to 
006  in.  for  the  larger  shafts.  The  bush  is 
prevented  from  turning  by  a  peg.  The  oil 
|)ressure  for  these  bearings  is  usually  from 
()  lb.  to  15  lb.  per  square  inch,  the  lower 
\aluc  fur  the  smaller  sizes. 

Alignment  of  Bearings. 

To  control  undue  and  excessive  wear  of 
t  he  bearings,  thereby  w  earing  out  or  stripping 
gland  and  dia])hragm  packing  rings  and 
endangering  the  blade  clearances,  bridge 
gauges,  as  shown  in  Fig.  6,  are  provided 
for  each  bearing.  These  gauges  are  made 
u  hen  the  machine  is  new  and  shaft  adjusted 
to  the  exact  alignment.  The  gauge  touching 
then  at  points  B  on  the  horizontal  joint 
of  the  pedestal  and  at  A  on  the  top  side  of 
the  shaft.  From  time  to  time  the  bearing- 
caps  should  be  removed  and  the  bridge 


)  l<;,  0.  —  tiii  Jge  uauge  l<  r  Jorirnal  Bearing;-. 

gauges  applied.  The  wear  should  not  exceed 
003  in.  for  «mall-&izfd  bearings  to  -005 in. 
for  larger  sizes.  Dimensions  A  are  about 
fin.  to  lAin.  for  the  smaller  and  larger 
sizes  respectively;  B  =  from  H  in.  to  3in. ; 
C    -  from  2  in.  to  4  in. 

{To  he  continued.) 
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BLENDING  FOUNDRY  IRON. 

In  the  course  of  si  leclure  on  t  he  select  ion 
of  encfineeiiiig  metals,  given  recently 
before  the  Stoke-on-Trent  Association  of 
Engineers,  Mr.  Arnold  Green,  lecturei'  in 
metallurgy  at  the  Central  School  of 
Science  and  Technology.  Stoke,  he 
pointed  out  that  althougli  cust  iron  Avas 
not  a  pure  metal,  such  as  steel — which 
consisted  practically  of  iron  and  carbon 
with  a  very  small  percentage  of  impurities, 
but  a  heterogeneous  mixture  consisting  of 
92  or  93  per  cent  of  iron  and  the  jemainder 
impurities  or  other  metalloids,  euch  as 
silicon,  inanganese  and  ijhosjdiorus, 
along  with  sulphur  and  carbon — it  was 
highly  important  that  the  product  should 
possess  certain  clearly  defined  properties. 
Although  cast  iron  was  not  expected  to 
dis])lav  the  high  tensile  streng-th  of  steel, 
it  shoiild,  at  least,  exhibit  a  greater  com- 
pressive strength. 

In  the  earlier  days  it  was  the  practice 
to  ])rand  irons  simply  by  the  localities  in 
which  they  were  produced.  came 
about  in  consequence  of  a  recognition  of 
certain  specific  properties  exhibited  by 
the  materials  which  came  from  the  res- 
pective localities.  Later  research,  how- 
ever— mainly  the  efforts  of  Prof.  Turner, 
of  Birmingham,  and  Dr.  Hatfield,  of 
Sheffield — had  shown  that  the  irons  of 
various  localities  contained  varying  per- 
centages of  metalloids.  A  Northampton 
pig  iron  contained,  for  instance,  a  quan- 
tity of  phosphorus,  a  Cleveland  pig  iron 
a  good  deal  of  silicon,  a  North  Stafford- 
shiie  iron  a  lot  of  manganese,  and  so  on: 
Foundry  practice,  roughly  expressed, 
amounted  to  the  adequate  mixing  of  these 
various  types  of  pig  iron — in  other  words, 
the  blending  of  the  respective  good  quali- 
ties of  the  Cleveland,  Northampton  and 
Stattordshii'e  pig  irons  with  an  endeavou}- 
to  obtain  the  undesirable  qualities  of  none 
of  them. 

The  essential  propei'ty  of  pig  iron  for 
general  foundry  work  was  its  capacity 
to  take  an  impression  of  the  mould.  Keep 
— an  American  reseaich  chemist — had 
suggested  a  schedule  of  properties  that 
would  reliably  indicate  the  value  of  a 
metal  for  foundry  work.  These  tests  had 
provided  criteria  which  should  help  the 
average  foundryman  very  considerably, 
but  nufortunately  there  were  not  the 
facilities  in  the  ordinary  run  of  foundries 
to  carry  out  the  tests  necessary  to  deter- 
mine niese  qualifying  properties.  One 
was  disposed  to  believe  that  the  produc- 
tion of  so  many  bad  castings  would  be  very 
largely  obviated  if  such  tests  could  be 
arranged  for. 

The  disposition  of  carbon  in  a  fouiidiy 
iron  was  very  interesting  from  a  theoreti- 
cal point  of  view.  So  far  as  steel  was  con- 
cei'ned,  carbon  was  generally  accepted  as 
being  present  in  the  combined  or  carbide 
form.  The  carl)on  in  pig  iron  was  not 
present  in  that  form  at  all;  it  M'as  present 
in  two,  or  possibly  three,  diffeient  fornui- 
tions.  It  mig'ht  be  present,  firstly,  as 
flakes  of  graphite,  secondly  as  iron  cai- 
bide,  or  thirdly  as  very  finely  divided  po]  - 
tions  of  graphite.  The  ])resence  of  a 
certain  pei'centage  of  silicon — i.e.,  2'2  to 
2'S  per  cent,  disposed  the  carbon  to  talic 
on  the  g-raphitic  form,  and  the  very  fact 
that  carbon  was  prevailed  \ipon  to  take  the 
graphitic  form  rendercul  foundry  practice 
])ossible.    It  resulted  iu  a  very  much  more 


ductile  and  workable  metal,  for  it  disposed 
of  some  of  those  brittle  properties  which 
would  otheiwi>f  lie  i)resent  in  cast  iron, 
and  wliicli,  for  luiniy  types  of  work,  would 
render  the  metal  inefficacious.  The  first 
criterion,  then,  of  a  cast  iron  for  foundry 
work  Avas  the  amount  of  silicon  present. 

Manganese  disposed  the  sulphur 
to  take  on  a  combination  with  itself. 
Whereas  iron  sulphide,  of  itself,  gave  rise 
to  a  whole  host  of  deleterious  characteris- 
tics, if  it  were  possible  to  get  the  sulphur 
into  the  form  of  manganese  sulphide  many 
of  these  undesirable  qualities  could  be 
eliminated.  Manganese  Avas  therefore 
necessary  to  some  degree  in  a  pig  iron, 
because  sulphur  Avas  ahvays  more  or  less 
piesent.  Manganese  Avas  particularly  pre- 
sent in  North  Staffordshire  iron  ores, 
wliich  Avere  sought  for  on  that  account. 

The  Northampton  irons  contained  a 
good  deal  of  phosphorus,  Avhich,  if 
allowed  to  exert  itself  uncontrolled,  was  a 
very  deleterious  element.  If,  theiefore, 
a  phosphoric  pig  iron  could  be  scientifi- 
cally mixed  Avitli  a  manganese  iron,  and 
Avith  a  hematite  containing  a  good  deal  of 
silicon  and  A'ery  little  of  manganese  or 
sulpJiur,  it  would  be  possible  to  keep  doAvn 
the  phosphorus  and  obta/ii,  as  a  conse- 
qence,  a  better  fluidity  in  the  metal.  It 
Avas  simply  a  case  of  intelligently  blend- 
ing' one  pig  iron  with  another  and  noting 
the  results. 

A  real  conception  of  the  idtimate  nature 
of  metal  crystallisation  Avould  tend  to  eli- 
minate half  the  faults  that  Avere  commonly 
met  Avith  in  foundry  practice  and  engineer- 
ing alike.  

QUERY. 


the  water.  It  will  thus  be  apparent  to  "G.  H."'  tha 
an  air  lift  pump  is  not  suitable  for  his  circumstanco.^ 
and  that  such  an  apparatus  is  best  suited  for  deoj 
well  work,  v.'hen  placed  inside  a  proper  borehole 
For  emptying  shallow  lank.s  or  wells,  it  is  of  n 
service,    and    is  out  of  place  outside  a  boreholi 


We  invite  our  readers  to  submit  practical  problems 
for  solution  by  our  staff,  or  by  otiier  readers. 
Replies  will  be  paid  for. 


Chimnka'  Caps. — Are  chinmey  caps  usually 
made  of  ordinary  grey  cast-iron  ?  I  am  desirtus 
of  information  respecting  the  design  of  chimnoj 
caps  for  both  square  and  roimd  chimneys,  but 
especially  have  I  in  view  a  chimney  whicli  is 
■1  ft.  9  in.  square  at  the  top  (inside  measiu'ements). 
HoAv  many  castings  would  be  required  to  complete 
the  four  sides,  and  what  thickness  of  metal  would 
be  used  ?  What  method  is  adopted  of  fjwteniuL; 
the  parts  together,  and  how  is  the  cap  as  a  whole 
bolted  to  the  brickw  ork  ?  The  castings  are  usually 
channel-shaped,  I  l)elieve. — J.  D. 


REPLIES. 

CoMPRKssED  AiK. — "U.  H."  will  not  be  able  to 
get  his  lay-out  of  injector  pipes  to  act  with  com- 
pressed air,  as  the  ability  of  air  to  lift  water  in 
what  is  known  as  the  air  lift  pump  depends  on 
the  fact  that  air  can  be  absorbed  by  water,  provided 
that  the  Avater  has  sufficient  pressure  head  to  bring 
about  sufficient  air  absorption.  The  air  lift  pump 
works  as  follows,  and  from  this  brief  description 
"G.  H."  will  be  able  to  judge  ^^ hethev  his  circum- 
stances will  allow  the  air  lift  pump  to  be  used. 
Take  Fig.  1.  This  shows  air  coming  down  the  !"ir 
pips  A,  under  press\u'c.  and  being  liberated  at  about 
level  L,  or  r.ny  other  suitable  point  for  the  local 
conditions.  Now,  if  ii.  large  proportion  of  this 
liberated  air  be  taken  into  solution  in  the  water, 
there  will  exist  in  c<  lumn  l\  J',  I'  a  mixture  of 
air  and  water  ;  this  mixtine  will  bt;  lighter  than  the 
colinnn  of  water  T,  T  surrounding  the  air  lift  pump, 
and  water  from  the  borehole  would  floA\  into  the 
^;ir  lift  pum])  by  the  path  shown  dotted  at  K,  K. 
K.  K,  through  the  strainers,  and  up  the  water  ])ipe 
VV^  W,  to  the  outlet  shown.  The  amount  of  water 
discharged  at  P,  W,  1'  will  depend  on  the  anioimt 
of  air  taken  into  solution  by  the  eolunui  ]',  P,  P,  ]'  : 
;ind  this  amount  of  air  taken  into  sohition  will 
depend  on  the  head  of  water  over  tbo  air  lift  pmnp. 
■Vs  an  instance,  with  a  12  ft.  lift  it  is  generally 
necessary  to  have  18  ft.  of  piping  submerged  in 


The  sketch  has  been  lettered  to  make  the  aeti' 
of  the  air  lift  pump  clear.    The  water  in  T,  T  mi 
displace  the  water  in  P,  P    for  the  apparatus 
work,  and  this  can  only  be  done  by  absorption 
air  in  the  water  contained  in  P,  P,  and  this  in  tu 
requires  a  good  head. — W.  W. 


/.  GoMPEESSED  AiK. — -Replying  to  the  qu* 
of,"G.  H."  re  abo\'e,  I  would  strongly  i  ad\- 
him  not  to  spend  much  time  and  money  on  t 
above  method  of  raising  water,  as  although  it  m 
appear  contrary  to  first  principles,  he  will  aWs 
be  troubled  with  air  blowing  back  as  soon 
comparatively  small  head  of  Avater  is  obtaineil. 

Treating  the  problem  statically  and  assumi 
that  a  head  of  water  has  been  obtained  in  t 
small  tube,  an  air  bubble  as  soon  as  it  has  left  1 
air  jet  is  subjected  to  a  head  of  water  tendin)_ 
raise  it  corresponding  to  the  distance  of  the 
beloAV  the  original  surface  of  the  Avater,  and  also 
a  head  of  water  equal  to  the  head  of  the  Avater  in  1! 
small  tube,  causing  a  negative  pressure  and  forci 
the  air  bubble  down. 

The  downward  pressure  is  in  excess  of  the  upA\ ! 
pressure,  and  the  bubble  follows  the  line  of  1  ■ 
resistance,  and  hence  comes  doAvn.  The  he 
produced  entirely  depends  on  the  change  of  monu 
turn  of  the  air  and  as  this  is  very  small  the  head 
Avater  is  also  small.  A  much  better  Avay  would 
to  use  a  small  jet  of  Avater  at  high  pressure  to  ra 
a  larger  volume  of  water  at  a  low  pressure. — -W. 


THE  ANCIENT  ARCH  UNDER  LONDON 
BRIDGE. 

At  a  conference  called  by  the  Congret<?  Institti 
and  held  at  the  ofHces  thereof  on  Monday,  Febmal 
27,  the  following  resolution  was  passed,  and  a  co! 
of  it  was  ordered  to  be  sent  to  the  Press  ; — 
"  That  this  conference  is  unanimously  of  opin 

that  the  ancient  arch  recently  discovered  um 

London  Bridge  should  be  preserved  on  its  pn 

site;  and  the  conference  pledges  ilself  to  use  cv 

endeavour  to  attain  that  end." 

The  owners  of  the  site  and  the  architect  h. 
already  been  written  to  with  a  request  to  withli  I 
any  action  tending  towards  the  demolition  o! 
arch  untiil  the  conference  has  had  reasonable  li 
in  which  to  act. 

-A.  public  nieetint'  will  sliuitly  be  held,  at  whiel  i 
is  hoped  that  a  Aveli-known  niend)er  of  Parliam 
will  preside,  when  the  history  of  the  arcli.  whiel 
intimately  connected  with  the  ancient  liistoiy 
London  from  its  earliest  days.  Avill  be  set  f^'i 
and  a  general  di.scussion  as  to  ways  and  means  i 
its  preservation  will  be  held. 

Any  public  bodies  interested  are  (.x)rdially  invi  1 
to  send  representatiA-es.  and  the  general  public  \1 
also  be  welcomed.      The  date  and  place  of  ■ 
meeting  will,  by  your  courtesy,  be  transmitted 
the  public  throngi)  your  eohinms  in  due  course 
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1  Australian  Steelworks  Close. 

I  The  (liieolors  of  the  Broken  Hill 
j)i  Proprietory  Co.  in  the  first  place  closed 
i  their  steel  works  at  Newcastle,  New  Soxith 
\  M  ales,  tor  a  long  Christmas  vacation. 
!  They  have  since  lieeii  pa]-tiall\'  reopened 
!  hy  restarting'  some  of  the  mills  and  con- 
1  tmuing  one  blast  tnrnace  in  oi-dei-  to  coni- 
Jplete  contracts  on  Inmd.  When  these 
p orders  are  completed  the  company  will  lie 
'  compelled  to  close  down  the  plant  until 
pt'osts  can  be  reduced  sufficiently  to  enable 
lithe  coinpany  to  secure  fui'ther  orders. 
nA  considerable  pro])ortiou  of  the  com- 
I  pany's  output  is  in  merchant  bars,  which 
'the  company  is  unable  to  manufacture  ai 
i.the  price  at  which  it  is  selling,  and  even 
'  at  that  price  is  imable  to  obtain  oiders. 
;  Its  present  price  of  merchant  bai's  at  the 
-  iron  and  steel  works  is  £l()  10s.  per  ton, 
j  whereas  the  same  steel  can  be  landed 
^  duty  paid  in  Australia  from  Great  Britain 
jilt  £14  14s.  per  ton  into  the  various  jiorts 
,;of  the  Commonwealth.  The  directors 
■greatly  regTet  that  the  present  jxjsition 
;  has  arisen,  having  regard  to  the  large 
i"  number  of  men  put  out  of  employment. 

il  Allocations  from  Miners'  Welfare  Fund. 

'!  The  first  allocations  were  recently  made 
I  from  the  Minei  s'   Welfare  Fund  to  help 

iu  condiating  the  dangers  of  the  pit.  The 
\  sum  of  £12,000  was  granted  for  important. 
:  research  work  on  miners'  safety  lamps, 
,  both  flame  and  electric,  also  coal  dust 
L  dangers.  The  sum  of  £1,000  was  allocated 

for  resear(;li  on  the  control  of  atmospheric 
['conditions  in  deep  and  hot  mines.  All 
I,  these  research  activities  will  be  cari'ied  on 
j;  under  the  direct  supervision  of  the  Mines 
[  Department.  At  the  recommendation  of 
'~  the  joint  welfare  committee  of  coal  owners 
1;^  and  workmen  for  the  Warwickshire  dis- 
i'  trict  a  grant  of  £'-3,000  was  made  towards 
|,  the  provision  of  additional  lectui'e  room 
I  aud  laboratoiy  accommodation  at  the 
j  Nuneaton  County  Mining  School,  where 

the  present  i^remises  are  prcving  inade- 
l  quate  foi'  the  increasing  number  of 
|i mining  students. 

f 

\  National  Joint  Council. 

'     The  National  .loint  Council  which  re- 
r  presents  the  Geucial  Council  of  the  Trade 
Union  Congres--,  the  National  Executive 
,  of  the  Labour  I'aity.  and  the  Parliamen- 
iary  Labour  Party,  has  appointed  a  com- 
i  mittee  of  enqiiiry  to  consider  what  (pauses 
^  are  impeding  maximum  pioduction  in  in- 
I  dustries  and  services  from  the  standpoint, 
J  of  the  interests  of  the  community,  and 
'l  what  improvements  in  organisation  aud 
j  direction  can  be  suggested. 
1    They  will  further  advise  the  National 
''•loiut  Council  on  a  labour  jKilicy  tor  those 
industries  to  which  uatioualisatiou  could 
not  for  the  present  be  applied,  such  a 
;])olicy  to  have  legard  to  the  efficiency  ot 
♦  he  industries,  to  the  status  and  welfare 
of  the  pi-odiu'crs.  and  tlic  l)csl  interests 
'iof  the  consunu'is. 

j    The  committee  consists  of  Mr.  Arthur 
"iPugh.  (secretary   of  the  Iron  and  Steel 
Trades     Federation),     chairman,  Mr. 
j  George  Hicks  (secretary,  Amalagamated 


i  nion  of  Building  Trade  Workers),  Mr. 
A.  G.  Walkden  (secretary,  Hallway 
Clerks'  Associat ionj ,  Mr.  E.  L.  Poulton 
(secretary.  National  Union  of  Boot  and 
Shoe  Operatives),  Mr.  F.  Jowett  (chair- 
man ot  the  National  Executive  of  the 
Labour  Party),  Mr.  W.  H.  Hutchinson 
(Amalgamated  Engineering-  Union), 
Mr.  Frank  Hodges  (secretary,  Miners' 
Federation),  M)-.  Tom  Shaw,  M.P.  (C'oliie 
and  District  Weavers'  Association), 
Alderman  Emil  Davies  (financial  editoi', 
77/r  .\rir  ShifesiiHtn),  Mr.  John  A. 
Ilobson,  Mr.  W.  Graham,  M.P.,  Mr. 
Sydney  Webb,  and  Mr.  Arthur  Green- 
wood (secretary). 

A  New  Fuel. 

Two  remarkable  exhibits,  for  which 
womleiful  possibilities  in  the  solution  of 
the  tiansport  problem  are  (daimed,  weie 
exliil)ited  liefore  the  Past  and  Present 
Miniaig  Students'  Association  at  the 
Wigan  Mining  College  by  ]\Ir.  Drummond 
Pa  ton. 

<  )ne  is  a  new  metal  wlii(di  has  a  sj)ecific 
gravity  of  only  I  S,  its  weight  being  little 
greater  than  water,  and  the  other  is  a  new 
form  of  smokeless  fuel  from  which  the 
hydrogen  compounds  have  been  extracted, 
and  which  retains  the  maximum  heat 
value  of  the  original  coal. 

Mr.  Paton  states  that  in  liondon  at  the 
present  time  experiments  are  being  made 
Avith  this  new  fuel,  a  tbree-and-a-hall' 
tons  Leyland  motor  lorry  using  it  having 
with  this  new  fuel,  a  three-and-a-half 
tons  load  at  u  cost  of  5s.  compaied  with 
£'5  Mhich  would  be  the  cost  of  jjetrol  foi 
the  same  load  and  distance.  The  new  fuel 
is  gasified  in  a  small  ])roducei  on  tlie  loiiy, 
the  lorry  thus  ])roducing  and  bnrning  its 
own  gas. 

Ml'.  Paton  believes  that  in  tlie  ncai 
future  coal  mining  in  this  country,  as  at 
present  in  America,  will  be  largely  done 
by  ina;(diinesi,  that  the  coal  will  lie  pul- 
verised and  all  its  constituent  i)ro|)erties 
utilised,  tlie  spirit,  tar,  and  oils  with 
other  proi)erties  constituting  the  hydrogen 
element  being  extracted  and  the  resulting 
residual  fuel  whicli  will  be  smokeless,  but 
which  will  contain  all  tlie  original  heat 
value  of  the  coal,  being  used  for  domestic 
tiles  and  for  industrial  ])ur])oses. 

Shiprepairing  Job  for  Abroad. 

AiMjthei'  big  slii])rc])aiiing  job  has  <.;(iiic 
aliroad.  The  shij)  in  (|Uestion  is  the 
steamer  Turkestan,  of  Newcastle,  and  it  is 
estimated  that  the  repaiis  she  is  to  uiidei- 
go  will  amount  to  £5,000  or  £(i,0()(l.  The 
contract  has  been  secured  by  a  Ilotterdam 
tirm.  The  lowest  British  tender  for  the 
work  included  no  profit,  and  the  firm  also 
sacrificed  part  of  their  standing  charges, 
but  in  spite  of  this  the  Dutch  firm  quoteil 
a  considerably  lower  price,  aud  what  is 
more,  undertook  to  complete  the  job  in 
half  the  time.  As  the  matter  is  hardly 
affected  by  the  diffeience  in  the  rate  of  ex- 
change, it  must  be  coiududed  that  the 
Uotterdam  firm  were  able  to  iinden-ul 
British  firms  owing  io  tlic  lower  rates  of 
wages  in  Holland. 


Honour  for  Inventor  of  Aeroplane. 

The  inventor  of  the  aeroplane,  M. 
Clement  Ader,  has  been  created  a  Com- 
mander of  the  Legion  of  Honour.  M. 
Ader's  first  machine  was  begun  in  1882 
and  completed  in  1889.  On  October  9, 
LS90,  at  the  Chateau  of  Armainvilliers, 
this  machine  flew  a  distance  of  50  yards, 
and  a  j'ear  later,  at  Satory,  it  covered  100 
yards.  M.  de  Freycinet,  the  Prime  Mini- 
ster, was  so  struck  with  this  success  that 
he  ordered  the  experiments  to  be  con- 
tinued f(;i-  the  National  Defence  Depart- 
ment, military  aviation  in  France  thus 
l)eing  created  on  October  17,  1891.  Tho 
succeeding  Prime  Minister  discontinued 
the  credits  and  the  experiments,  and  the 
damaged  ma/jhine  was  sent  to  the  Arts  ami 
Crafts  Museum  as  the  first  and  last  of  its 
kind,  and  it  was  not  until  the  experiments 
01  the  AViiglit  Brothers  brought  aviation 
again  to  the  fore  that  M.  Ader  was  re- 
membered as  the  inventor  of  the  first 
aeroi)lane. 

Goods  Air  Express  Service. 

Ai  the  beginning  of  next  month  a  goods 
air  express  is  to  leave  the  Croydon  Air 
Station  daily  at  2-30  a.m.,  enabling  par- 
cels dispatched  by  passenger  train  in 
.NLinchester  and  provincial  towns  after 
l)usiness  houis  to  be  delivered  in  Paris 
early  on  the  following  morning.  It  is 
estimated  that  this  new  air  service  will 
save  at  least  a  week  in  the  transit  of  par- 
cels between  English  provincial  towns  and 
France.  A  similar  goods  air  expx'ess  will 
also  run  from  Paris  to  London  in  the 
early  morning. 

New  Aeroplane  Demonstration. 

Dming  the  pa>t  week  a  demonstration 
was  given  at  the  Handley-Page  aerodrome 
of  an  aeio]i]aiiei  fitted'with  "vslotted  wings" 
enabliii"  it  to  "  take  off  "  and  land  at  a 
much  slower  sj)eed  than  is  usually  the 
case.  By  doing  so,  it  is  claimed  that 
till'  area  at  present  necessary  for  siudi 
oj)erations  will  be  greatly  reduced,  and 
make  it  j)ossible  for  "  aerial  stations  "  to 
be  established  within  the  Metropolitan 
area. 

The  ([Uestion  ot  economy  of  space  has 
engaged  the  attention  of  aviation  authori- 
ties for  some  time,  and  it  is  believed  that 
the  new  device  will  greatly  facilitate 
commercial  aviation. 

Electrically-aimed  Gun. 

it  is  reported  that  the  N(nwegian 
National  Industry  Co.  is  negotiating  for 
the  sale  to  Great  Britain  of  the  patent  of 
a  gun  which  is  capable  of  being  aimed  by 
electricity  from  a  suitable  observation 
post  at  considerable  distance. 

The  invent, u  of  the  gun  is  Lieutenant - 
Colonel  Fridtjog  Andeison,  from  whom 
the  National  Industry  Co.  has  bought  the 
invention . 

£50,000  for  Helicopter. 

It  is  announced  by  tke  Air  Ministry' 
tliat  the  Air  Council  are  considering  the 
otter  of  a  pi  izc  of  £50,000  for  a  helicopter 
flying  machine  whiidi  com]dies  w  hh  cer- 
tain tests.  There  are  no  further  details 
available  at  present,  but  it  is  stated  that 
the  conditions  will  be  announced  at  au 
early  date. 
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MARKETS  FOR  BRITISH 
HARDWARE. 

'I'he  liaj  dware  trade  is  not  flouri.sliiug-  at 
jnosnit,  bixt  the  outlook  is  far  from  black. 
A  writer  in  the  Hani  wave  Trades  Journal 
slates  that  Britisli  hardware  i.s  really 
wauled  in  most  parts  of  the  world  at 
piesent  .  It  is  only  the  question  of  pay- 
111  fo]'  it  that  is  stopping  it  from  going  in 
s[ii]j  loads  to  many  countries.  Every- 
where people  openly  proclaim  that  they 
are  tired  of  the  inferior  and  makesliift 
stuff  which  alone  was  obtainable  during 
the  war,  and  although  nunibeis  oP 
importers  got  overstocked  in  1920  at  high 
prices,  even  that  has  not  C|uenched  the 
desire  for  British-made  goods  in  many 
parts  of  the  world. 

Especially  is  that  true  of  South 
America,  which  can  safely  be  regarded  as 
one  of  the  most  promising  of  markets  in 
the  near  future.  The  reasons  for  this 
statement  are  well  known  to  many 
familiar  with  S(mth  America  and  its  trade. 

It  must  be  undeistood  that  competition 
in  the  cheap  lines  is  now  becoming  as 
keen  as  ever.  It  is  in  the  better  class 
nj'ticles  that  (jieat  Britain  has  a  chance. 
The  experience  of  late  years  has  ])een  all 
to  tlie  good  of  the  British  exporter. 
Everybody  who  can  possibly  afford  better 
lines  is  more  than  ever  willing-  to  do  sd 
rather  than  repeat  the  experience.  Put- 
ling  wear  against  price,  the  low-priced 
(lerman  goods  are  outclassed  for  every- 
thing but  trade  amongst  natives. 

Many  new  districts  are  opening  up  in 
Argentina,  Brazil,  Uruguay  and  Peru. 
New  townships  are  pinjccicd  to  centre 
round  fresh  industrial  ai  iivilies,  ajid  for 
these  much  builders'  hardware  will  be 
necessary.  Many  municipalities  are 
ai)()ut  to  spend  large  sums  on  necessary 
]>ul)lic  services,  involvings  the  purchase  oi 
ihousands  of  pounds  worth  of  metal  pro- 
ducts of  one  sort  or  another  from  nails  to 
Hie  hydrants.  While  prices  for  most 
(xoverninental  requirements  are  cut  fine, 
it  must  not  be  forgotten  there  is  a  strong 
])reference  f(n'  British  goods  everywhere 
which  may  strain  a  point  in  favour  of  the 
home  manufactui'ej'  at  times. 

From  nearly  every  Latin-American 
Republic  during  the  last  12  months  mosl 
of  the  dispatches  received  have  alluded  to 
the  demand  for  builders'  ironmongery  and 
tools  of  all  soits  in  their  lespective 
countries. 

Agricultural  Machinery. 

The  same  liolds  good  oj  agricultuial 
machinery  and  implements,  foi'  which 
there  is  always  a  regular  steady  market. 
Many  "Yankee  notions"  in  this  line 
have  found  accei)tauoe,  and  in  some  direc- 
tions such  niacliin(!ry,  it  must  be 
admitted,  has  created  .a  demand  which 
did. not  exist  before.  There  is  a  chance 
here  for  liriti.sh manufacturers  to  come  in 
with  im]))ovenients,  foi'  much  of  this 
machinerv  is  cliaracteristically  Yankee  in 
make  and  does  not  commend  itself  to  the 
nnne  stolid  ideas  of  the  southerner  as  to 
what  such  implements  sliould  be  able  to 
uffei'  in  service. 


It  must  be  remembered  that  the  held 
fo]'  agricultuial  macliinery  in  Latin- 
Ameiica  is  practically  virgin  soil.  In 
some  districts  the  first  machines  have  but 
lately  been  got  to  work.  They  are  mostly 
on  trial,  and  the  minds  of  both  users  and 
owners  alike  are  not  ]nejudiced  in  tavoiu 
of  any  particular  style  of  these  new 
machines,  however  much  they  may  prefer 
ceitain  old  types  of  smaller  tools.  Here, 
then,  is  the  opportunity  for  the  British 
maker  of  such  things  as  farm  tractors, 
seed  sowers,  cultivators,  etc.,  to  gain  a 
position  for  himself  before  the  local  feel- 
ing gets  set  in  favour  of  the  goods  of  his 
active  competitors.  The  great  thing  for 
him  to  study  is  the  type  tliat  will  answer 
best  in  the  district  where  it  is  to  be  used. 
This,  with  a  fairly  long  service,  will  be  a 
true  economy  to  the  owner  which  he  will 
not  be  slow  to  appreciate. 

Two  Special  Points. 

Nor  is  tins  class  of  niachineiy  tlu'  only 
sphere  open.  In  many  of  the  towns 
activities  in  the  supply  of  water  and  the 
pioper  sanitation  of  their  areas  compel 
municipalities  to  look  abroad  for  supplies 
of  the  necessary  machinery  and  hardw^are 
to  carry  out  their  schemes.  In  no  sphere 
of  manufacture  does  British  credit  run 
higher. 

Kegarding  the  export  of  machinery, 
etc.,  there  are  two  very  special  matters 
to  take  cognisance  of.  One  relates  to 
the  difiiculties  of  ti'ansi)ort  to  inland  cities 
and  the  other  to  the  need  of  having  a 
representative  on  the  spqt.  Regaiding 
the  former,  it  is  well  to  heed  the  native 
preference  for  parcels  and  packages  of 
goods  not  over  the  cental  =  100  lb. 
As  far  as  possible  all  niachinei  y  should  l)e 
reduced  in  parts  to  about  this  weight,  and 
frail  portions  carefully  packed  in  zinc- 
lined  ca.ses  or  otherwise  cared  for  accord- 
ing to  their  frailty. 

NEW  MOTOR  FUEL  INDUSTRY  IN 
SOUTH  AFRICA. 

The  stagnation:  of  the  wine  industry  last 
year,  and  the  proposal  to  let  the  huge 
surplus  go  waste,  gave  the  idea  to  a  Natal 
Senator  attending  the  session  of  Parlia- 
ment that  the  wine  could  be  converted  to 
industrial  purposes.  He  transmitted  his 
idea  to  the  directors  of  the  Natal  Cane 
By-Produots  Co.,  who  are  conducting  a 
successful  factory  at  Merebank,  outside 
Durban,  mainly  for  the  manufacture  of 
the  motor  fuel  natalite,  methylated  spirit, 
ether,  chloroform ,  and  other  productions 
'from  alcoholic  spirit. 

The  Natal  company  realised  the  possi- 
bilitie.s  of  utilising  the  Cape  wines,  and, 
according  to  a  lieuter  correspondent, 
negotiations  with  the  Western  Province 

iii(!  Growei's'  Association  I'esulted  in  the 
fojination  of  the  South  African  Motoi 
Fuel  Supply  Co.  Ltd.,  and  the  company 
was  no  sooner  formed  than  building  plans 
were  got  out  and  operations  started.  To- 
day a  substantial  factory  with  modern 
plant  is  in  full  working  order  at  nn  initial 
cost  of  £00,000. 


The  wine  arrives  in  leaguers  and  hog 
heads,  and  is  dumped  into  three  stora<. 
tanks  each  holding  30,000  gallons.  I'm 
the  receiving  tanks  it  is  drawn  up  to  tf 
supply  tank,  and  thence  to  the  still,  whi( 
is  one  of  the  latest  types  for  the  produ 
tion  of  pure  alcohol,  and  is  capable 
luiiiing  out  3,000  gallons  per  day. 

There    is    also    in    contemplation  i 
establishing  of  an  iron  and  steel  indusi 
in  South  Africa  on  a  big  scale.  i 
Cape  Arijiis  reports  that  Mr.  Stanley 
Kay,  an  iron  and  steel  expert,  has  "b 
investigating    possibilities.      Mr.  Ka 
who  returns  to  England  on  Friday,  repi 
sents  an  iutluentiai  group  of  ironniasn 
in  England,  and  his  investigations  in 
gard  to  the  natural  resources  of  iron  op 
coal  and  coke  of  South  Africa  have  prov 
v^ery  satisfactory.     At  the  moment  \ 
Kay  could  not  enter  into  details,  but 
gave  the  assurance  that  the  establishnn 
of  a  great  industry  will  shortly  take  n 
crete  form. 

Mr.  Kay's  researches  and  tests  ol  o 
available  for  production  of  high-class  iia 
and  steel  have  been  eminently  success! 
and  large  reserves  capable  of  carrying 
tne  industry  for  50  or  00  years,  have  bi 
proved,  while  other  sources  Avill  no  de  ' 
be  developed. 

The  ore  that  Mr.  Kay  has  subinittedio 
the  test  is,  according  to  him,  entirely  tie 
from  deleterious  ingredients  and  carrit  ;i 
high  percentage  of  metallic  iron.  'le 
experience  of  the  Union  Corporation  S  el 
Works  at  Vereeniging  in  tlie  product  lU 
of  steel  goods  for  the  market  has  been  'e- 
niarkably  successful,  and  foreshad 
success  for  an  industry  on  a  much  lai  i 
scale. 


Not  only  is  it  proposed  to  smelt  ij 
l)ut  the  manufacture  of  tar,  sulphate 
ammonia,  benzol  and  other  by-pidd 
of  the  distillation  of  coal  will  be  un 
taken.  "  The  ditficulty  in  the  past,  " 
Mr.  Kay,  "  has  been  mainly  the  lad 
sufHcient  capital  to  develop 'the  indu> 
but  in  this  instance  that  trouble  will 


arise. 


WEEKLY  OUTPUT  OF  COAL. 


We  give  below  the  ofhcial  statemenof 
the  coal  ontput  at  the  mines  of  (?«' 
Britain  for  the  four  Aveeks  ended  Fehrb 
IS.  Eor  the  week  ended  Febiuarv  l"*,ht' 
output  wa.s  5,000,800  tons,  as  coini)ieil 
witJi  4,912,500  tons  in  the  previous  \\)k. 
and  4,282,100  tons  in  the  week  .M.eil 
Februaiv  ]!)  1921 


Districts. 

N'ortliumbcrland  

Durham   

Vorkshive    . . 

Lancashire,  Cheahire, 
aud  N..rth  Wales  

Derby,  Nottingham  and 
Leicester   

Stafford,  Shropshire, 
Warwick,  Worcesrer 

South  Wales  aud  Mon- 
mouthshire   

other  English  Districts 

Scotland  . . . ;  

Total   


Jan.  2S. 
'1  ons. 
232,500 
6  IS..")  00 
S49,!»00 

«10,600 

tilS.OCO 

34<l,300 

909.000 
!>0,000 
G60,!»00 


Keb.  4 
Pons. 
229.500 
t)27,900 
S61,SuO 

41:1,600 

63S,'.00 

.;  58,800 

SOT.TOO 
89,20) 
1)80,100 


Feb.  11. 
Tons. 
25S.700 
e.^4,400 
Soil.  100 

i-2),b00 

(542,700 

374,300 

U2'!,100  f|Wl' 
90,400  MOO 
675.300  ISIK' 


4.TSS,700    4,803,100   4.912. 50C 
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[FROM  CORRESPONDENTS  AT  HOME  AND  ABROAD.] 


SHEFFIELD. 

\  (Fkom  Our.  Own  Correspondent.) 
'  While  there  is  very  much  in  Sheffield 
uiid  district  at  the  present  time  to  provoke 
pessiinisuii,  leaving-  out  of  account  the 
.I'ligiueering  trouble,  it  is  interesting  to 
note  that  Sir  Albert  Hobson — one  of  oui- 
l)ig  men,  and  ex-president  of  the  British 
I  Associated  Chambers  of  Commerce^ — is  opti- 
Viistic.  Ordiiiiirily,  as  he  pointed  out  when 
I'talking  in  my  presence  on  Friday,  he  is 
^charged  with  being  a  ]>essimist,  therefore 
[  when  he  says  the  outlook  is  mucli  brighter 
'than  when  tke  year  opened,  and  that  it  will 
i,"not  be  very  long  before  there  is  a  d 


trade 


(ic- 
of 


rided  improvement  in  the 
'^Sheffield,"  it  is  encouraging, 
j  Under  the  new  coal  mine  regulations 
!  with  regard  to  rescue  work  and  a])paratus 
'  Sheffield  is  likely  to  benefit  well,  as  the 
;  Mining  Engineei'ing  Co.  of  the  city  has 
(  just  completed  a  new  appliance  which  is 
[One  of  the  only  two  passed  by  the  Govern- 
ment at  the  official  tests  last  week.  It  is 
^called  the  "  Meco-Biiggs  "  apparatus,  and 
!  is  the  joint  production  of  Professor 
I'Briggs,  of  Edinburgh  University,  and  Mr. 
I'll.  C.  Jenkins,  managing  director  of  the 
f above  company. 

I     Mr.  Jenkins   demonstrated   it  for  my 
:  benefit,  and  T  can  truly  say  that  it  comes 
very  near  answeiing  to  the  claim  that 
it  is  all  but  "  foolproof."    At  any  rate, 
it  is  a  wonderfully  ingenious  apparatus. 
A  notable  featuie  is  that  the  breathing 
hag,  which  used  to  hang  from  the  mouth 
on  the  front  of  the  chest  like  a  horse's 
ijuosebag  in  old  pattems,  has  been  tucked 
away  on  the  back,  where  the   weight  and 
jl  hulk  is  conveyed  like  a  soldier's  jiack.  As 
j  a  result  of  the  findings  of  the  Government 
t  Committee,  which  has  sat  since  the  armis- 
[  tice.  all  the  old  type  of  resciie  apparatus 
Lhas  to  be  scrapped. 

I  The  Yorkshire  Engine  Co.,  whose  works 
t(  are  in  Sheifield,  announce  that  when  last 
[yess\  opened  they  had  on  hand  many 
i  unfinished  orders,  but  now  these  have  been 
i;ccniplet«l,  and  it  is  "extremely  difficult  to 
ns:et  new  orders." 


NEWCASTLE-ON-TYNE. 

[      (From  Our  Own  Correspondent.) 
Few  districts  outside  the  Midlands  had 
such  a  vital  interest  in  a,  happy  outcome 
to  the  negotiations  between  the  employers 
and  n)en  in  the  shipbuilding  and  engineer- 
zing  trades  as  Tyneside.     The  industrial 
j  situation  here  has  been  compared  to  that 
!  of  a  flywheel  at  its  lowest  point  of  momen- 
[  turn,  when  the  .slightest  resistance  will  pre- 
I  vent  it  mounting  the  dead  centre  and  the 


slightest  impetus  is  sufticieut  to  send  it 
speeding  on  its  journey  again.  A  strike 
or  a  lock-out  would  result  in  industrial 
immobility  for  the  greater  portion  of 
1!)22,  and  that  is  why  the  big  meetings  of 
the  past  week  of  the  parties  concerned 
were  .so  eagerly  followed.  In  addition  to 
the  .skilled  men  concerned,  the  fate  of  tens 
of  thousands  of  unskilled  workers  hung  in 
the  balance  as  well.  The  opinion  on 
Tyneside  was  that  of  the  two  the  ship- 
building problem  was  the  hardest  nut  to 
crack. 

The  Newcastle  Corporation  Streets 
Committee  recommends  the  Citv  Council 
to  purchase  additional  mechanically- 
drawn  vehicles  for  street  cleansing  and 
otiier  purposes  at  a  total  co.st  of  £12,0()G, 
it  being  the  intention  to  thus  displace  30 
hoi'ses. 

The  price  of  medium  coke  having  been 
advanced  from  2(js.  to  3Us.  per  ton  is  a 
factor  that,  coupled  with  the  heavy  rail- 
way rates,  has  not  made  for  rehabilitation 
in  the  iron  trade.  East  Coast  hematite 
has  gone  back  to  100s.,  and  makers  are 
reluctant  to  blow  in  more  furnaces  yet. 

xiu  aerial  service  for  passengers  and 
light  goods  is  promised  between  Loudon 
and  Newcastle  this  summer,  a  southern 
air  concern  having  offered  to  furnish  same 
if  one  limidred  persons  will  each  take  a 
season  ticket  at  £100  each  between  the  two 
cities.  The  local  Chamber  of  Commerce 
has  decided  to  support  the  undertaking. 
Messrs.  Doxford  are  now  completing  their 
third  3,000  indicated  horso  power  oil 
engine  for  iu.stallation  in  a  9,300  ton 
motor  ship  for  the  Transatlantic  Steam- 
ship Co.,  of  Gothenburg-,  and  tests  will  I)e 
riin  towards  the  end  of  this  month.  Mr. 
Summers  Hunter,  Jnr.,  son  of  Mr. 
Summers  Hunter,  managing  director  of 
the  North-Ea.stern  Marine  Engineering 
Co.  Ltd.,  of  Wallsend,  has  been  made  a 
director  of  that  firm. 


BIRMINGHAM. 


(From  Our  Own  Correspondent.) 

There  has  been  a  great  deal  of  perturba- 
t^ion  locally  in  regard  to  the  threatened 
lock-out  by  the  members  of  the  Engineer- 
ing and  National  Employers'  Federation. 

Of  cour.se,  there  has  been  the  usual 
attempt  to  draw  a  red  heniiig  across  the 
trail.  During  last  week  a  remarkable 
report  emanated  from  the  London  office 
of  the  Indu.strial  League  and  Council.  It 
was  to  the  effect  that  information  had 
been  received  from  their  Birmingham  office 
to  the  effect  that  the  council  of  the 
Biimiugliah  branch  of  tlie  Engineering 


and  Emj)loyers'  Federation  were  not  suj)- 
))ortingthe  National  Federation  on  account 
of  their  autocratic  methods. 

Mr.  Alexander  Ramsay,  the  (diairman  of 
the  Midland  Section  of  the  Engineering 
Employers'  Federation,  in  an  interview 
with  the  writer,  characterised  this  as  "a 
c(mrplete  fabrication.  The  Birmingham 
delegates,"  he  said,  "attended  the 
National  Conference,  and  the  National 
body  has  the  complete  suiijiort  of  the  Mid- 
land Section." 

When  we  enquired  at  the  Birmingham 
office  of  the  Industrial  League  and 
Council,  added  Mr.  Ramsay,  "  we  found 
that  they  had  no  knowledge  of  the 
information  they  were  su])posed  to  have 
forwarded  to  London." 

The  British  Industries  Fair  has  been 
fairly  successful,  and  large  attendances 
have  been  at  Castle  Bromwich;  large,  that 
is,  con.sidering'  that  only  bona-fide  busi- 
ness people  have  been  admitted. 

So  far  as  bu.siness  is  concerned,  it  has 
been  distinctly  better  than  last  year,  and 
Mr.  Herbert  Worrall,  chairman  of  the  Fair 
Committee,  who  has  also  spent  some  time 
at  the  London  Fair,  give.s  it  as  his  opinion 
that  we  have  seen  tlie  worst  of  the  trade 
depression.  Some  substantial  orders  have 
been  plained  at  the  Birmingham  Fair,  and 
in  this  respect  things  have  been  very  nnudi 
more  vigorous  than  they  were  twelve 
months  ago. 

One  Birmingham  firm  showing  in 
London  took  orders  for  practically 
£40, 000  worth  of  brushmaking  machinery, 
and,  in  addition,  it  disposed  of  every 
exhibit  on  the  stand  for  immediate 
delivery  when  the  fair  closed.- 


BARROV/. 

(From  Our  Own  Correspondent.) 
Signs  in  the  West  Coast  iron  and  steel 
trade  continue  to  be  of  the  most  encourag- 
ing order.  At  the  moment  of  writing  the 
crfsis  which  seems  imminent  in  the 
engineering  and  shipbuilding  trades  is 
causing  some  misgiving,  but,  with  diffi- 
culties in  that  (luarter  successfully 
negotiated,  there  opens  a  prospect  of  ever 
growing  business.  Two  tuiuaces  were  to 
be  relighted  at  Workington  this  week,  and 
a  third  at  Distiugton,  making  the  total 
number  of  furnaces  in  commission  I'-. 
But  \vith  the  state  of  the  market  progress- 
in"-  as  it  is  the  full  output  of  that  number 
will  soon  be  fully  absorbed.  TTsers  are 
still  re.stricting  their  orders  to  immediate 
needs,  but  these  are  proving  of  consider- 
able volume.  Local  consumption  accotmts 
for  the  major  portion  of  the  ordinary  iron 
produced    but  some    useful    orders  are 
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coining  to  hand  from  the  Midlands,  wiiile 
from  the  same  source  and  from  Scotland 
there  is  a  fairly  strong-  demand  for  s])pciai 
brands.  Continental  demand  continues 
comparatively  good.  Bessemer  mixed 
numbers  are  still  quoted  ;it  t'd  ISs.  (id.  i)er 
ton  at  works,  a  figure  whicli  is  not  likely 
to  be  disturbed  until  railway  late-  have 
been  further  modified.  In  the  steel  trade 
the  position  is  very  promisiirg-,  good 
orders,  chiefly  for  railway  material,  being- 
held  both  from  home  and  abroad.  While 
the  activities  at  the  local  iron  ore  mines 
have  been  gradually  expandiirg  for  some 
time,  foreign  im])ortations  liaye  again 
commenced  to  leach  Barrow. 


BRISTOL. 

(From  Our  Own  Correspondent.) 

Among  local  engineering  firms  the 
possibility  of  works  being  closed  dowir  as 
the  result  of  the  crisis  in  the  industry  was 
viewed  with  anxiety.  Few  firms  have  been 
able  to  do  anything  like  full  time  since 
the  arnristice,  and  except  in  one  particular 
instance,  in  the  West  of  England,  in 
which  a  well-known  Melksham  firm  has 
obtained  in  world  competition  a  vast  order 
from  the  (jrovernment  of  South  Africa  for 
machinery,  fi^eign  trade  has  beeir  scarcely 
obtainable,  though  there  have  been  a  few 
oversea  orders  for  locomotives,  and  the 
motor  cycle  industry  has  shown  much 
promise.  American  competition,  it  is 
stated,  has  been  more  keen  during  the  past 
few  years"  than  ever  before,  and  orders 
which  formerly  came  to  this  country  from 
Canada  now  go  to  the  Fnited  States. 

The  Electricity  Department  of  the 
Bristol  Corporation  is  inviting  tenders  for 
the  construction  of  a  48  in.  diameter  cul- 
vert and  circulating  water  discharge  pits 
at  their  Feeder  lload  Power  Station,  St. 
Phili])s.  Bristol.  Recently  a  meeting-  of 
businessmen  was  held  in  Bristol  when 
there  was  some  ciiticisni  of  the  Corpcjra- 
tion  electricity  undertaking  generally, 
lleference  was  made  to  the  delay  in 
getting-  electricity  supplied  for  residential 
premises,  and  Mr.  Victor  Harrison,  who 
said  he  had  been  in  Bristol  for  two  years 
and  was  conirected  with  a  large  firm  in  the 
Midlands,  mentioned  that  the  firm  was 
seeking  a  seaboard  for  a  factory  in  con- 
nection with  rolling  inills,  and  as  he  had 
interests  in  South  Wales  and  lived  in 
Bristol,  they  asked  him  to  investigate  con- 
ditions as  regards  rates,  water  powei',  etc., 
in  the  south-west.  As  concerning  jxiwer, 
they  wanted  1,000  h.p.  foi-  a  continuous 
load  and  wanted  it  from  a  puldic  source. 
He  had,  however,  to  turn  Biistol  down 
because  a  supply  of  9.'>  periodicity  was 
absolutely  ho])eless. 

The  Douglas  Motors  Ltd.  gained  suc- 
cess with  their  8i  h.]).  sports  model  motor 
cycle  in  the  six  days'  motor  cycle  reli- 
ability trial  in  Australia,  in  which  there 
were  2'^  starters  and  only  three  British 
machines.  Excepting  two,  all  tlie 
American  models  were  7-9  h.p.,  and  the 
thiee  Hrifisli  were  .'5^  h.p.— tAvo  lf)21 
finislicil  fiist,  and  anoHier  h.p.  sports 
model  "Douglas"  defeated  the  high- 
powered  solo  and  sidecar  outfits  and 
finished  first,  anil  another  h.)).  sports 
mode]  "  Douglas  "  finislicd  thii'd,  there- 
fore   bi-inging    ahoiit    an  ovci-whclmiiiii- 


victory  for  the  British  machines,  and  the 
"  Douglas  "  in  particular.  The  judges 
annormced  that  the  two  "Douglas"  models 
were  the  only  nnudiines  to  comj)lete  the 
trial  in  perfect  condition,  while  some  of 
the  heavier  machines  had  to  give  in  on 
account  of  wcathei-  conditions  and  suffered 
from  broken  frames,  Ijrolcen  forks  and 
other  mechanical  trouble. 


SOUTH  STAFFORDSHIRE  AND 
WORCESTERSHIRE. 

(From  Our  Oavn  Corbkspondknt. ) 

The  improved  demand  for  pig  iron  re- 
corded last  week  has  been  maintained, 
and  tliere  has  been  an  improved  en(|uiry 
from  the  engineering  tiades,  who  are  con- 
siderable consumers  of  pig  iion,  for  basis 
pis- 

South  Staffordshire  ii'onnuisters  take  a 
gloomy  view  of  the  present  position  of  the 
industry,  and  it  is  stated  their  quotations 
aie  generally  t[uite  unacceptable  to  their 
customers.  Several  leading-  firnrs  of  the 
district  have  accepted  oiders  at  £11  10s. 
for  good-class  Staffordshire  bars,  although 
the  nominal  (luotation  contiirues  to  be  at 
£12  10s.  Ironmasters  report  buying  to 
be  on  a  small  scale  only.  The  nut  and 
bolt  makers  do  not  figure  any  more  pro- 
minently in  the  market,  the  depression 
in  this  industry  lifting  but  slowly. 

The  basis  of  t*14  lOs.  for  nuirked  bars  is 
upheld.  Crown  liars  are  on  offer  at  some- 
thing below  £12  and  nut  and  bolt  iron  is 
down  to  £10  15s.  This  lattei-,  hoMevei', 
has  to  compete  with  foreign  iron  which 
can  be  secured  delivered  at  Darlaston  for 
£9  10s.  The  tube  trade  is  not  paiti- 
culaily  brisk,  and  the  price  of  £12  U's. 
for  iron  strip  is  irot  sufficiently  low  to  in- 
duce makers  to  use  that  nuiteiial  in  place 
of  steel,  which  can  l)e  bought  for  £10  os. 
The  reiollers  have  again  become  a  little 
Inrsicr,  principally  on  accouirt  of  what 
would  appear  to  be  the  requirements  of 
the  ))ipe  nmkers  for  strip. 

There  does  rrot  appear  to  be  any  im- 
provement in  the  steel  market,  and  works 
are  generally  shfiid  owing  to  lack  of  orders 
for  shipbuilding,  constructional  engineer- 
ing-, and  the  poor  demands  of  a  A->unety  of 
steel-using  industries.  Steel  bars  range  in 
price  from  £9  5s.  to  £9  10s.  Tjancashire 
firms  which  quote  £11  can  do  no  business 
on  this  market.  Sales  of  wire  rods  have 
this  week  been  made  at  £11  lOs.,  and 
there  has  been  a  good  denuuid  for  screw 
and  rivet  wi]-e.  Stalfordsh ii-e  sled  h<io])s 
remain  at  £12. 


GLASGOW  AND  DISTRICT. 

(From  (li  i;  Own  ('ohk  ksI'oxdext.  ) 

Business  in  engineering"  trades  has 
e.xjiei-ienced  a  decided  setback  owing  to 
the  engineers"  disjiute,  hut  as  a  settlemi  iit 
of  some  kind  is  likely  to  be  arrived  at,  the 
falling-  ofp  should  l)e  temj)oraiy.  Takiny 
it  all  over  February  has  ma  i  ked  an  im- 
provement on  pi-evious  niontlis.  Se\-eial 
firms  started  up,  and  unemployment  seenr- 
fo  have  touched  bottom.  The  recoxciN 
is,  however,  i)ainfull\-  slow,  and  there  is 
still  a  decided  hesitation  on  the  part  of 
hn\-cr^  to  place  oiders. 

In  the  iron  and  steel  industries,  nianu- 
factnring  is   pi-octM'd ing  on   \ci-\  limited 


lines  owing  to  the  absence  of  auythi 
like  a  normal  demand.    Home  and  forei 
buyers  refuse  to  eontiuct  for  anything  I 
yond  snndl  lots,  and  the  shipyard  denial 
for  plates  is  apjjarently  not  yet.  Tlue 
aie,  however,  signs  that  with  a  settlenu 


of  the  Ixmus  reduction  shipowners 
come  foiwaid  with  new  tonnage,  wl 
will  im])rove  matters.  Boilers  plates 
now  on  ofi'er  at  £14  per  ton,  and  - 
plates  at  £10  without  bi'inging  in  ain  '•- 
suits  worth  speaking  of.  There  Wii  :i 
spurt  in  the  malleable  iron  trade  folh  - 
ing  the  recent  reduction  of  20s.  per  ti, 
l)ut  it  has  now  petered  otit.  A  larg-e  tijii 
connected  with  this  industry  reed 
£90,000  trading'  loss  for  the  past  \u: 
"Crown"  bars  are  now  on  offer  at  J 1 
10s.  per  ton.  Scotch  pig  iron  is  in  dis)il 
mood,  with  the  prospect  of  lower  q\in- 
tions  to  come.  No.  1  foundry  iroci,-* 
([uoted  to-day  arouml  £5  5s.  pei-  ton,  ISi  ;j 
at  £5,  and  hematite  at  £5  7s.  (id.  Mane 
engineeis  have  now  been  touched  by  le 
slump,  and  with  the  exception  of  the 
specialising  iir  intei^nal  -  cembri'-tm 
motors  are  all  very  quiet.  Machine 
makers  have  little  improvement 
announce,  although  several  special  1, 
have  been  placed  vvrth  Johnstone  i 
Mithiii  the  la.st  two  weeks.  General  > 
neering  tools  are  not  even  m  limited 
mand,  and  the  majority  of  makers 
piactically  closed  down  as  far  as  in; 
facturing  is  concerned. 

Felnriary  was  a  j^nor  iiionth  as  leg; 
output    from    the    Clyde  shipbuik 
yards,  the   total  being-   seven  vessels 
20,451  tons,  or  about  one-fourth  of  v 
it  was  during-  the  same  month  last  y 
Only  two  new.  contracts  were  placed  ' 
ing-  the  month,  and  these   were  onl\ 
minor  importance.    The  industry  has 
reached  the  stage  when  it  is  feelin<. 
effect  of  the  stoppage  of  ordering  du  ay 
the  last  two  years,  hence  the  anxiet 
employers  to  bring  down  their  produc 
costs  to  a  point  which  will  again  int 
sliipowners.    At  jiiesent  lates  no  out 
consider  new   tonnage,   so   that   foi  i< 
safety  of  the  industi-y  and  the  thousld^ 
it  enrploys,   the   sooner  this  adjust ilaii 
takes  place  the  better. 


ol 


ot 
oil 


CARDIFF. 

(From  Our  Ovtn  CoRRESPOiVDEXi . 

The  trade  returns  for  the  j)ort  of 
I)oi-t  foi-  the  week  ending  Februai.vK 
show  some  very  encouraging-  incieO'"*- 
During-  the  period  iron  and  steel  e.\jBl> 
amounted  to  81,799  tons,  as  ag;i»st 
2;3,l-'i4  tons  f  or'  the  corresjiondiiig  wet  ot 
last  year.  In  the  expoi-f  of  coal  to  Friri' 
also  tlieie  have  been  increases  tnioiii  i 
t<<  ()0,(100  tons  in  one  week. 

During  the  week  ending   l-"ei)iii;ii  . 
Newport  exj)orted  1.45;!  (ons  of  qalv  n-i 
sheets  and  2,4(i2  tons  of  iron  and 
fignres  which  were  some  4(10  Ions  aiu 
tons   respectively   greater   than  th.'> 
Swansea  for  the  same  week. 


UNITED  STATES  OF  AMERICA 

(  Fiv'OM  (K-J(  Ow  n  ('oiiUKsi'oxDK.N  i 
Following  imme.liately  upon  the 
't  (he  disaster  to  oui-  airship  Honia  ^U' 
he  imlilieat  ion  in  the  .Xctr  Vrnk  Tnhi*x\\ 
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i'ae  report,  long  withlielcl  in  England,  on 
\he  R  38  catastrophe.  The  gist  of  this 
ftartling  document  seems  to  be  that,  in 
re  design  of  the  ship,  strains  in  motion 
I'-ere  so  far  forgotten  that  she  was  built  to 
itand  still  and  not  to  fly.  As  it  was 
Ijiocinctly  put  by  the  Times:  "Stripped 
i  f  its  technicalities,  the  report  of  the  com- 
i  iittee  means  that  the  R -38  was  very  much 
!  ke  a  dog  lieing  wagged  by  too  large  a  tail 
'adrmable  to  stand  the  sti  nin  on  the  back- 
;  one  and  ribs." 

\  As  to  the  Roma  disaster,  there  is  the 
I  sual  demand  for  enquiry  and  a  score  or 
lore  amateur  experts  telling  how  and 
j  'hy  the  accident  took  place.  Among  those 
I  ntitled  to  a  respectful  hearing,  Colonel 
I  'rocco,  the  designer  of  the  Roma,  in  a 
I  able  despatch  attributes  the  accident  to 
"  change  in  the  motors.  He  says  that  the 
;  merican  technical  exijeTts  installed 
Jjlectric  coils  around  the  engines,  and  that, 
j  ihis  opinion,  this  overheated  the  engines, 
.iausing  internal  fire.  All  accidents  to 
liCppelins  have  been  due  to  the  enormous 
j,ombustibility  of  petrol,  and  not  to  the 
jombustion  of  hydrogen.  He  is  now  at 
,7-ork'  on  plans  for  a  motor  that  will  use  a 
'  ew  gas  vvith  which  accidents  of  the  kind 
I  tiat  destroyed  the  Roma  will  be 
fnpossible.  (Jthers  give  a  stiff'  rudder'  and 
J.  patched  gas  bag  as  the  cause  of  the 
^isaster. 

;•'  With  the  fate  of  the  R  38  so  ipcently 
I  mpressed  on  the  minds  of  those  whose 
jives  are  devoted  to  aviation,  and  the 
[question  that  arose  on  every  side  why  the 
[new  non-inflammable  gas  helium  was  not 
i'ent  over  to  England  for  use  in  the 
j ']ngHsh-built  ship  still  in  the  minds  of 
^  early  everyone  interested  in  the  develop- 
i'aeut  of  the  aviation  industry,  it  is  not 
;  urprising  that  one  of  the  first  thoughts 
i  hat  occurred  to  one  as  soon  as  the  news 
l^f  the  Roma  tragedy  became  known  was, 
it'hy  helium  had  not  been  made  use  of. 

'hat  remains  to  be  answered  by  those 
1  esponsible  for  the  trials.  According  to  a 
Ipecial  dis])atch  to  The  Sun  (New  York), 
flajor-Cieneral  Mason  M.  Patrick,  chief  of 
['he  Army  Air  Service,  says  that  the 
fj^nited  States  Governnrent  has  2,400,000 
'  ub.  ft.  of  helium  gas,  enough  tO'  fill  the 
kloma  twice,  stored  away  in  tanks  in 
j  'exas  and  elsewhere,  and  that  no  attempt 
^■as  made  to  use  it.  The  General  also 
"tated  that  "  enough  money  was  appro- 
j^niated  by  Congress  last  year  to  manu- 

acture  3,000,000  cub.  ft.  of  helium,  but 
t  he  monev  was  spent  mainly  in  experi- 
hients  looking  to  find  a  cheaper  way  to 
brodrice  the  gas."  This  course  would 
i^ieem  to  require  some  strong"  iustificatiou 
hi  view  of  the  assertion,  officdallv  made 
«iome  months  ago,  to  the  effect  that  the 
I'ost  of  separating  helium  had  been  brought 
I  lown  to  less  than  10  cents  per  cubic  foot. 

;l 

|i  A  new  manometer  for  recording  air 
pressure  on  wing  and  tail  surfaces  of  air- 
))lanes  at  different  points  simultaneously 
iias  been  designed  and  developed  by  F.  H. 
(Norton,  an  engineer  of  the  Langley 
[Memorial  Laboratory,  Langley  Field,  Va. 
i/-he  first  experiments  were  undertaken  by 
I  he  laboratory  for  the  Navy  Department 
|n  order  to  determine  the  distribution  of 
i>i'essure  over  the  horizontal  tail  surfaces 
[>f  an  airplane  and  to  analyse  the  relation 


of  this  pressure  to  structural  loads  and 
longitudinal  stability.  They  were  con- 
ducted on  full-sized  planesi  in  the  air  and 
on  models  in  the  wjnd  tunnels.  Among 
the  results  achieved  by  the  experiments 
are  :  That  the  low  average  load  per  square 
foot  on  the  usual  type  of  tailplane  doing 
steady  flight  is  so  small  that  it  could  not 
in  any  conceivable  way  cause  failure. 
That  the  records  taken  of  the  same  pres- 
sures on  tail  surfaces  in  accelerated  flights 
demonstrated  that  there  was  no  large 
increase  in  these  forces. 


Many  of  us  who  have  long  regretted  the 
irritation  to  which  Japan  has  been  sub- 
jected by  cer-tain  sections  of  our  jieople, 
learn  with  peculiar  interest  that  the  oil 
resources  of  Japan  are  vastly  greater  than 
she  has  led  the  world  to  believe,  accoiding 
to  repoa*ts  prepared  after  months  of  ex- 
haustive study.  The  conclusion  reached 
by  American  engineers  who  made  the 
study  is  that  "Japan  has  three  .centuries 
of  su]3ply  at  the  present  rate  of  consump- 
tion." These  engineers  are  urging  an 
international  mineral  policy  by  Congress 
to  meet  the  situation  Avith  ^^■hich  this 
country  is  threatened. 

There  is  a  report,  which  lacks  the 
definiteness  of  sellers'  names,  to  the  effect 
that  the  Government  of  Poland  has  placed 
with  "a  group"  of  American  manu'fac- 
turers  an  order  for  10,000.000  dols.  worth 
of  machinery,  machine  tools,  motor  trucks 
and  other  equipment  for  Polish  industries. 

A  more  positive  note  of  im])rovement, 
both  of  tonnage  and  sentiment,  marks  the 
iron  and  steel  situation  this  week.  This 
is  based  both  upon  the  slowly  rising  and 
diversified  flow  of  business,  apd  upon  the 
improving  prospects  for  future  buying. 
The  Chicago  district,  because  of  the  heavy 
orders  for  car  construction,  stands  out 
conspicuously  in  the  amount  of  tonnage 
that  is  being  entered,  but  the  freer  order- 
ing movement  more  perceptibly  is  spread- 
ing to  other  districts.  Operations  have 
shown  further  gain  and  ingot  ]noduction 
generally  may  be  placed  at  50  to  55  per 
cent.  Independent  works  in  the  A'oungs- 
town  district  are  on  tlie  hig-hest  basis  since 
December,  1920. 

The  Iron  Trade  Revieiv  market  comjiosite 
now  is  back  to'  the  level  of  December,  1915. 
It  stands  this  week  at  32.86  dols.  only  2 
cents  less  than  a  week  ago.  This  compares 
with  the  high  point  of  89.69  dols.  in 
August,  1917. 

A  Bill  has  been  introduced  into  Con- 
gress which  provides  that  two  New  York 
men  may  secure  from  the  Shipinng  Board 
112  vessels  in  which  Diesel  engines  are  to 
be  installed,  and  which  are  to  be  otherwise 
reconditioned  at  the  expense  of  the 
Government.  To  finance  the  venture  the 
United  States  Treasury  will,  if  the  Bill 
should  become  law  as  it  is  introduced, 
issue  Ti'easury  notes  to  the  value  of 
40.000,000  dols.,  and  such  notes  would  be 
legal  tender  at  their  face  value.  In  a 
lengthy  statement,  setting  forth  his  views 
of  the  proposed  plan,  on^  of  the  two  men 
declared  that  the  William  Penn,  the  only 
motor  shin  owned  by  the  Shipping  Board, 
had  proved  to  be  the  only  vessel  the  Board 
had  "  successfitlly  and  profitably  operated 


during  the  present  depression  in  the 
shipping  business." 

A  contract  has  been  signed  by  John  R. 
MacArthur,  of  New  York,  with  the 
Italian  Government  and  with  the  muni- 
ci])ality  of  Palermo  to  make  extensive 
improvements  in  the  harbour  of  Palermo, 
'llie  wo-rk,  which  is  to  be  completed  in  10 
years,  includes  dredging  and  the  building 
ol:  sea  walls  and  moles.  The  contractor 
has  formed  an  Italian  company  to 
execute  the  work.  It  is  reportecl  that  the 
American  Ambassador  to  Italy  lent  valu- 
able assistance  in  securing  the  contract. 

Approximately  22,700,000  dols.  in  ship 
constniction  and  repair  work  is  reported 
as  being  under  contemplation  since 
January  1,  with  nearly  5,000,000  dols.  in 
actual  contracts  awarded.  This  is  looked 
upon  as  a  decided  upward  tendency  in  the 
trade.  Among  the  latest  encouraging- 
developments  are  two  passenger  ships,  to 
cost  about  3,000,000'  dols  each,  which  are 
under  consideration  for  the  Great  Lakes 
trade. 


Contracts  for  ten  150  h.p.  Diesel  engines 
for  a  like  number  of  barges  to  ply  the 
New  York  State  Barge  Caiial,  have  been 
awarded  to  the  Mcintosh  &  Seymour 
Cor])oration,  of  Airburn,  N.Y.,  by  the 
Canal  and  River  Transportation  Co.  of 
New  Yorlv. 


AUSTRALIA. 

(Reuter's  Engineering  Service.) 
Australian  Railway  News. — The 
Conference  of  State  Premiers,  summoned 
by  the  Prime  Minister,  Mr.  W.  M. 
Hughes,  to  consider,  among  other  matters, 
the  unification  of  railway  gauges  in  Aus- 
tralia, has  bi  oken  up  witliout  any  decision 
having  been  reached.  An  announcement 
of  importance  has  been  made  by  the  State 
Treasurer  in  New  vSouth  Wales.  He  has 
declared  that,  in  view  of  the  urgent  neces- 
sity for  providing-  increased  transport 
facilities  in  the  city  and  suburbs  of 
Sydney,  the  Government  has  authorised 
the  Railway  Commissioners  to  proceed 
immediately  with  the  resumption  of  con- 
structional work  on  the  City  (Tiibe)  Rail- 
way. A  portion  of  the  timneling  work  on 
the  proposed  line  has  been  completed,  but 
the  scheme  has  been  in  abeyance  tor  some 
tiine.  A  feat  of  considerable  engineering 
skill  in  Sydney  is  nrarked  by  the  opening 
of  the  Rosello  Bay-Darling  Island  railway 
line  for  traffic.  Some  years  ago  it  was 
decided  to  eft'ect  a  deviation,  involving  the 
construction  of  a  large  viaduct  over  low- 
lying  ground,  and  a  tunnel  under  Glebe 
Road.  Nearly  £1,000,000  has  been  ex- 
pended, but  the  deviation  is  an  important 
one,  and  brings  within  sight  of  completion 
the  entire  scheme  for  the  relief  of  the 
main  suburban  passenger  line  of  heavy 
goods  traffic.  The  latest  Australian  State 
to  seek  independence  of  outside  help  in 
regard  to  its  railway  haulage  requirements 
is  Western  Australia.  No  addition  having 
been  made  to  its  locomotive  stock  since 
1915,  it  has  been  decided  to  construct 
eight  locomotives  at  the  Midland  Junction 
workshops,  but  before  this  can  be  done 
extra  machinery  in  the  shape  of  drills, 
millers,  plate  rollers,  grinders,  etc.,  will 
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need  to  be  purcliased,  and  it  is  estimated 
that  this  will  entail  the  expenditnre  oi 
some  £20,000.  Tendei's  for  this  equip- 
ment will  shortly  be  called  locally  and  in 
England,  and  also  tenders  for  plates, 
pipes  and  tubes  for  the  projected  engines. 
Under  the  new  scheme  it  is  expected  that 
about  60  per  cent  of  the  money  will  be 
spent  in  ^v'estern  Australia.  Tasmania  is 
likely  soon  to  be  sending  out  orders  for 
material  for  the  construction  of  locomo- 
tives. Large  railway  works  are  in  course 
of  erection  at  Launceton,  and  the  Kail- 
way  Commissioner  is  hopeful  that  it  will 
not  be  necessary  for  the  Island  State  to 
inipoit  any  further  engines  from  the 
mainland  when  tlie  present  contracts  ex- 
pire. He  considers  that  the  cost  of  the 
requisite  tools  would  be  defrayed  by  the 
saving-  which  would  be  effected  by  build- 
ing the  first  half-dozen  engines  locally. 
A  party  of  official  visitors  to  the  new 
works  was  informed  that  steel  engine  and 
carriage  tyres  from  Hamburg  cost  £80, 
landed  at  Launceton.  The  British  article 
was  quoted  at  £50  at  Melbourne,  while 
the  Australian-made  tyres  were  priced  at 
£55  per  ton.  The  Tasmanian  Parliament 
has  rejected  the  scheme  to  construct  a 
railway  line  from  Hobart  to  Huonville 
on  the  ground  of  the  cost.  Revenue  re- 
ceipts on  the  Victorian  Railways  for  the 
half-year  ended  December  31  last  were 
£5,lil,605,  as  against  £4,579,243  for  the 
same  period  in  1920.  With  the  exception 
of  live  stock  revenue,  all  earning  sections 
of  the  department  have  increased  their  re- 
ceipts. In  pursuance  of  the  policy  to 
place  up-to-date  machinery  and  tools  in 
the  department's  workshops  at  Newport, 
near  Melbourne,  tenders  are  being  called 
for  the  supply  of  a  flexible  hand  block 
belt  sander  including  tools  and  acces- 
sories and  an  automatic  screw-making 
machine,  including  all  necessary  tools, 
gears  and  accessories.  The  latter  machine 
is  to  be  of  the  most  modern  design,  suitable 
for  the  rapid  production  of  brass  and  steel 
screws,  .  from  No.  8  to  No.  0  (British 
Association),  and  in-  to  |  in.  Whit- 
worth  threads  up  to  3  in.  long.  Tenders 
close  on  May  3.  The  Queensland  Rail- 
way department  intends  to  use  coal  pro- 
duced at  the  State  colliery  when  the  rail- 
way line  to  the  coalfields  is  opened.  It  is 
estimated  that  by  the  use  of  this  fuel  the 
department  will  effect  a  saving  of  about 
£40,000  a  year. 

Atjtogeneous  Weldinc;  of  Railway 
Rolling  Stock.  —  According  to  the 
Sydney  Morninp  Herald,  an  important 
development  in  the  system  of  autooeneous 
welding  has  been  made  at  the  Eveleigh 
railway  workshops.  Mr.  E.  E.  Lucy, 
chief  mechanical  engineer,  has  desi<rned 
the  underframe  of  a  tender  which  is  being 
constructed  by  means  of  this  process, 
which,  it  is  said,  has  not  before  been 
applied  to  constructional  work  of  such 
magnitude.  The  method  employed  is  to 
connect  the  parts  by  mortises  and  tenons, 
and  then  weld  them  under  the  special  pro- 
cess, thus  obviating  to  a  great  extent  the 
use  of  rivets.  Under  test,  a  bodv  l^ofsfor 
constructed  stood  a  pressure  of  480  tons 
before  deformation,  which  was  regarded 
as  hia-hly  satisfactoi-y.  A  new  dej)artuic 
in  autogeneous  welding  known  as  (|uasi- 


iuc  electiir  welding  was  adopted.  The 
railway  (lc])ai  tincnt  intends  to  build  a 
number  of  tenders.  Tliis  process  will  be 
used,  and  it  is  estimated  that  a  consider- 
able economy  in  cost,  as  well  as  in  time, 
will  be  eifected.  The  strength  of  the 
frame,  it  is  stated,  will  also  be  greatly 
increased. 


Stkklworks  Closinc;  in  New  South 
Wales. — It  is  reported  that  the  Broken 
Hill  Proprietary  Co.'s  steelworks  near 
Newcastle  will  close  down  finally  wnthin 
the  next  fortnight,  rendering  idle  either 
directly  or  indiiectly  many  thousands  of 
workers. 


Renewal  ok  Wuahfage  at  Fkee- 
MANTLE. — The  Freemantle  Harbour  Trust 
proposes  to  renew  5,000  ft.  of  wooden 
wharfage  with  concrete  piles  at  an  esti- 
mated cost  of  £200,000. 


Recent  Developments. — A  firm  styled 
(iregory  Steel  Products  Pty.  Ltd.  has 
commenced  in  Melbourne  the  manufacture 
of  razors,  scissors,  tinsmiths'  sni])s  and 
edged  tools  generally.  The  articles  are 
being  turned  out  from  imported  Sheffield 
steel,  and  the  results  so  far  achieved  are 
stated  to  be  encouraging.  A  firm  in 
Sydney  has  undertaken  the  manufacture 
of  pocket  knives  to  compete  with  the 
imported  article. 

The  acting-o-eneral  manager  of  the  City 
of  Svdney  electric  supply  undertaking 
estimates  a  net  surplus  of  £44.355  for  the 
year  1922.  In  a  report  to  the  Citv  Council 
he  estimates  the  revenue  at  £1,005,800 
and  the  expenditure  at  £000,000,  leaving' 
a  gross  surplus  of  £465.800,  of  which 
interest  will  absorli  £237,420  and  deprecia- 
tion £136,685. 


The  Muswellbrook  (N.S.W.)  Municipal 
Council  intends  to  use  accumulated  profits 
from  its  g'as  undeitaking  to  help  to  finance 
an  electricity  sclieme  for  the  town. 

The  ratepavers  of  Wanganui  (N.Z.), 
have  approved  of  an  electric  tramwav  and 
lighting  scheme,  and  a  loan  of  £50,000 
has  bfen  sanctioned  to  provide  funds  to 
complete  the  installation  of  a  steam- 
operated  plant. 

Should  the  Victorian  Government  giv(> 
favourable  consideration  to  a  proposal  to 
generate  electricitv  for  its  tourist's  chalet 
at  Buffalo  Gorge  bv  harnes«ing  the  local 
stream,  a  sum  of  £2.500  will  be  spent  on 
the  necessary  equi])ment. 

The  Melbourne  Citv  Council  is  to 
purchase  an  electric  garbage  collector  at 
a  cost  of  £1.300. 

The  firm  of  Thom«^  Robinson  Si  Son 
('A.i's.)  Ltd.,  has  been  Te"'i«*f>' in 
Svdney,  with  a  capital  of  £100,000.  to 
enirage  in  Inisiiiess  as  engineers,  boiler- 
makers,  etc. 


CANADA. 

CFrom  Our  Own  Corrksponpk.nt.'i 
MoxTT?FVT,     (OLEni-c). — Mo'itvpal  har 
])(iuT.  w^nVh  cost  in  the  neis'lilT^uvhood  of 
:U .OOn.OOO  dols. ,  now  possesses  1^0  steam- 
ship berths,   from   350  ft.   to  750  ft.  in 


length,  and  with  a  depth  of  water  fnni 
25  ft.  to  35  ft.,  according  to  a  report  (, 
the  Department  of  Marine.  The  state 
ment  goes  on  to  say  that  35  of  thc^ 
beiths  are  modern  concrete  wharv( 
built  within  the  past  few  years,  and  tlui 
the  system  includes  two  large  modern  fin 
proof  elevators  with  conveyor  system  i 
18  steamship  berths,  at  which  nine  vessel 
can  be  loaded  witli  grain  at  one  time. 


Quebec  (Quehec).— ( )f  tlie  615,000  h,] 
actually  used  by  the  pulp  and  paper  mill 
of  Canada  in  1920,  no  less  than  455,110 
h.p.  were  developed  either' by  hydiaiili 
turbines  or  by  electric  motors,  leaviu 
only  160,000  h.p.  developed  by  stefm 
gas  or  gasoline  engines. 


INDIA. 

(Reuter's  Engineering  Service.) 

Neiw  Locomotive  Company.  —  Tl 
following  new  flotation  is  reported  in  tl 
weekly  cable  received  from  the  Direct o 
General  of  Commercial  Intelligent 
Calcutta,  dated  February  27.  Peninsuh 
Locomotive  Co.  Ltd.,  capital  Rs. 60, 00,001 
Managing  agents  :  Kerr,  Start  &,  Co.,  ( 
Montreal  and  Bombay. 


Railway  Survey. — The  Railway  Boa: 
has  sanctioned  a  detailed  survey  heir 
carried  out  by  the  agency  of  the  As.'^a 
Bengal  Railwav  on  the  metre  gau9e  fro 
Khowang  via  Silesagar  Town  to  Silesag; 
Road  Station,  a  distance  of  about  t 
miles.  The  survey  will  be  known  as  tl 
Khowang  Silesagar  Road  Station  railwi 
survey.  New  Railway  Station  :  A  scheii 
for  the  erection  of  a  new  railway  static 
between  Poona  and  Ivirkee,  G.I. P.,  h 
just  been  put  in  hand.  The  plant  involv 
the  enlarging  and  remodelling  of  the  jn 
sent  station  yard.  The  construction  w 
take  about  two  yeai*s  and  cor;t  about  lis 
a  crore  of  rupees.  Bengal  Town  Plannii 
Bill :  The  Bengal  Town  Planning  Bill 
under  the  consideration  of  the  Beng 
Government  in  consultation  with  oth 
public  bodies.  Machinery  Required  :  T) 
Bhola  Oil  Mills  &  General  Trading  C 
Ltd.,  capital  Rs.l  lakh,  aaents  Messi 
0.  B.  Mukherjee  &  Co.,  Bhola,  Back( 
ganj  district,  will  require  oil  manufii 
turing  machinery. 


SOUTH  AFRICA. 

(Reuter's  Engineering  Sekvick.; 

Vereeniging  Steel  Workers  Retui 
Tc  Work. — In  a  ballot  on  March  4  ti 
employees  of  the  Vereeniging  steel  worl 
decided  by  79  votes  to  14  to  return 
work.    At  a  recent  sitting  of  the  Germ 
ton  Conference,  which  was  attended  by 
deletrates,  speakers  called  on  t'le  Induct 
Federation  to  come  to  a  definite  decisi 
as  numbers  of  men  were  anxious  to  resui 
work  immediately.       A  member  of  t 
Federation  appealed  for  patience  and  c 
phasised  that  the  (piestion  liad  been  ci 
sidered  and  the  men  retrning  to  enqdi 
ment  were  contributing  from  their  wa' 
to  those  who  were  still  unemployed  whi 
would    be  one   of   the  heritages  of  t 
I)iesent  trouble. 
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I  FRANCE. 

^     (From  Our  Own  Correspondent.) 

Buyers  in  metallurgical  products  are 
uias  determined  as  ever  to  limit  business 
to  the  minimum,  so  that  manufacturers' 
order  books  are  becoming  emptier  and 
promises  of  delivery  shorter-dated. 
Manufacturers  are  in  a  bad  way — worse 
than  a  couple  of  months  ago — and  they 
[must,  in  numbers,  raise  their  rates  oi 
close  down  very  soon,  as  at  present  they 
are  not  working  witli  a  proper  margin  of 
profit.  A  little  help  may  be  aftoided  by 
the  proposed  international  steel  combine, 
negotiations  on  which  continue,  although 
no  definite  results  a])])ear  yet  to  have  been 
reached. 

Prices  have  changed  little  latterly.  An 
exception  is  provided  by  joists  and  heavy 
plates.  The  basic  rate  for  the  former  has 
been  raised  by  the  interested  comptoir  by 
:  Fc.lO  per  ton  to  Fc.485  ex  mill,  whereas 
'  the  latter  have  fallen  by  the  same  amount. 
1 ,  The  better  coke  su]>plies  have  permitted 
|i  another  furnace  to  be  blown  in  at  Rombas. 
t  In  Luxembourg,  which  is  so  closely 
H  associated  with  the  French  metallurgical 
i-f  industry,  sera])  iron  has  been  firmer. 
I  which  is  considered  a  pood  omen.  The 
'  metal  production  of  the  Duchy  was  a  trifle 
i  less  in  Januai-y  than  in  the  preceding 
;  month,  101,500  tons  of  pig  iron  and 
76,700  tons  of  steel.  Two  furnaces  are  to 
[  be  lighted  in  a  few  days,  bringing  the 
L  total  in  blast  to  31  out  of  58.  At  present 
[i  the  furnaces  in  use  are  as  follows  :  Arbed 
n  group,  14  out  of  23;  Terres  Rouges.  5  oui 
.•^  of  11 :  Differdange.  6  out  of  16;  Steinfort, 
If  2  out  of  3;  and  Ougree-Marihave.  2  out 
h  of  5. 

British  plates  are  finding  their  way  into 
France  as  before,  although  complaints  are 
made  about  their  state  on  delivery.  The 
j  branch  of  the  industry  is  more  active  than 
I  others,  and  the  slow  deliveiy  rate  of  the 
I  Comptoir  des  Toles  gives  foreign  suppliers 
I  their  chance.  It  is  therefore  to  the  latters 
['  interest  to  correct  this  fault  I  have  men- 
t'  tioned.  Plates  have  often  arrived  bent  a1 
r  their  edges  on  account  of  packets  being 
I,  bound  with  iron  strip.  Moreover,  certain 
importers  have  been  somewhat  careless 
about  supplying  exactly  the  quality  de- 
fined in  the  original  offer. 

The  only  engineering  activity  in  the 
north  is  found  in  the  mines  and  among 
makers  of  railway  material.  In  the 
former,  reconstruction  continues  despite 
the  poor  commercial  conditions,  due 
mainly  to  British  competition. 

An  interest inc  scheme  is  being  pnt 
into  mactice  in  the  Br  ley  coal  basin.  To 
save  money  and  labour,  channels  for  the 
evacuation  of  flooded  galleries  are  to  be 
excavated  from  the  spot  as  far  as  Thiou- 
""ille  so  that  gravity  may  be  ntilised  and 
the  height.  ihrou<?h  which  pumps  have 
to  work,  considerably  reduced. 

An  agreement  has  been  signed  by  the 
patent  owners  of  the  Ijinkowski  brake  with 
an  industrial  group  which  will  undertake 
its  manufncture.  This  group  includes 
Ohatillnn-Commentry  et  ^N'enves  Maisons. 
Renault ;  the  Se  pour  la  Fabrication  des 
Comnteurs  et  Materiel  d'Usines  a  Gaz ; 
and  the  Se  Anpareils  a  Levage. 

"  Modernising "  is  the  watchword  of 
the  transport  concerns  around  Paris,  the 


railways  probably  following  the  lead  of 
the  motor  "birs  and  tramcar'  services. 
Tlie  Etat  lias  ordered  from  Thomson- 
Housto]!  a  thousand  dynamos  for  the 
lighting  of  submrbon  trains. 

The  same  company  is  at  present  con- 
sidering' tenders  for  30  electric  motors'  to 
be  used  on  the  Paris  Trappes  branch  line. 
This  runs  through  Versailles,  as  far  as 
which  electricity  has  already  been 
iusi  ailed. 

On  the  other  hand,  500  new  omnibuses 
are  soon  to  appear  on  the  roads.  A  new 
six- wheeled  type  of  'bus  is  to  be  tried, 
whereas  a  trolley  motor  'bus  will  be  seen 
in  the  suburbs.  Most  of  the  old  tramcars. 
which  have  run  near  the  Bois  de  Boulogne 
are  to  be  scrapped.  A  slightly  higher- 
powered  car  is  now  desired  by  the  big- 
cab  companies  in  view  of  the  public 
favouring  fast  rmming'  Fords  and  Citroeiis 
already  on  the  roads.  Over  3.000  10  h.j). 
four-cylinder  Renaults  have  been  ordered. 
Lyons  is  also  to  have  motor  'buses.  Orders 
have  been  placed  for  16,  which  are  to 
start  running*  in  the  autumn.  A  company 
has  likewise  been  formed  for  conducting 
a  'bus  service  irr  the  neighbourhood  .of 
.\ngers  and  Segres. 


(Reuter's  Engineering  Service.) 
The  CiiANNEL  Tvnnel  Scheme. — It  is 
reported  in  the  French  papeis  that  the 
executive  of  the  French  Channel  Tunnel 
Committee  recently  received  Sir  Arthur 
Fell  at  the  offices  of  the  France-Great 
British  Association.  Sir  Arthur  Fell,  it 
is  further  reported,  made  a  statement  on 
the  position  of  the  cjuestion.  particularly 
in  regard  to  the  state  of  public  and  par- 
liamentary opinion,  urged  the  desirabilily 
oneratino'.  and  invited  the  members  nf  the 
French  Committee  to  come  to  London  in 
of  the  French  and  British  Committees  co- 
May.  M.  Panl  Canibnn.  n'l'etiirle^t  of 
French  Committee,  thank  Sir  AHhur  Fell 
for  his  "  interesting  statement  "  and  his 
"kind  invitation."  which  he  accepted  on 
behalf  of  his  colleag'ues. 


Polish  Railway  Coni'rt?ence. — L' Infor- 
mation learns  from  Warsaw  that  an 
important  railway  conference  has  been 
held  there  which  was  attended  by  directors 
of  all  the  Polish  railways.  The  chief  sub- 
iect  of  discussion  was  the  extension  of  the 
Polish  railway  svstem  and  its  adaptation 
to  the  economic  requirements  of  the 
I'onntrv.  The  transit  pi^oblem  was  also 
discirssed  and  a  series  of  resohitions  was 
adopted,  the  aim  of  which  is  to  place  the 
Polish  railways  in  a  position  to  meet  the 
demands  of  transit  commerce  with  Russia. 


GERMANY. 


(Reuter's  Engineering  Service.) 
Hohenlohe  "Works  Increases  Capital. 
— At  a  board  meeting  of  the  Hohenlohe 
Works,  which  own  large  mining  proper- 
ties in  Upper  Silesia,  it  was  decided  to 
propose  at  the  next  general  meetine'  of 
shareholders  to  increase  the  present  capital 
of  Mk. 100. 000,000  by  the  issue  of  new 
shares  to  the  amount  of  Mk. 15, 000.000. 
The  latter  will  be  taken  over  by  a  French 
group,  which  also  has  three  members  on 
the  board. 


Increase  i.\  Ikon  Prices. — The  Asso- 
ciation of  Iron  Manufacturers  has  decided 
to  increase  as  from  March  1  the  maximum 
inland  prices  tor  all  categories  of  raw  iron 
by  Mk.U>5  per  ton.  The  prices  of  ferro- 
manganese  and  ferro-«ilicinm  have  also 
been  increased. 


SWEDEN. 

(Reuter's  Engineering  Service.) 

BURMBISTER       OG       WaIN.  BeiiilKJske 

Tidende  reports  that  the  engineering-  and 
shipbuilding-  firm  of  Buiineister  og  Wain 
realised  a  net  profit  during  1921  of 
Kr.7.52S,04G,  including  the  amount  car- 
ried forAvard  from  the  previous  year.  In 
addition  to  the  amount  placed  to  the 
statutory  reserve  and  Kr.  1,500, 000  for 
(axes,  Kr. 1,000,000  is  to  be  placed  to 
the  pensions  firnd  and  Kr. 250. 000  to 
the  workers'  assistance  fuml,  while 
Kr.2,000,0C0  will  be  devoted  to  the  re- 
building of  works,  etc.,  and  Kr. 439, 932  is 
carried  fornvard.  The  dividend  proposed 
is  12  per  cent,  the  same  as  last  vear  when 
the  profit  was  about  Kr.  10,000.000.  The 
company's  total  reserve  funds  now 
amount  to  over  Kr.l6.0lt().('00  against  a 
share  capital  of  Kr.10,000.000. 


^Kw  S'JocKiiOLM  Engineering  Com- 
pany.— A  new  company  has  been  formed 
at  Stockholm  for  the  purpose  of  exploiting 
the  inventions  of  the  engineer,  Th.  Drost. 
ill  connei-ticn  with  the  sugar  indnsti-y. 
The  minimum  share  capital  is  fixed  at 
Kr. 300. 000,  and  among  the  founders  are 
Messrs.  Emil  Heilborn  and  E.  Hagberg. 


LABorR  Thouhles. — Aftonhladet  learns 
that  500  hands  at  the  Surahanimer  iron 
works  have  struck  owing  to  the  employers 
demand  for  reduction  in  wages.  In  an 
earlier  conflict  at  the  Ave^ta  ironworks 
400  hands  were  involved.  The  paper  says 
that  a  keen  agitation  is  going  on  among 
the  ironworkers  with  the  idea  of  provok- 
ing a  general  conflict. 


ITALY. 

(From  Our  Own  Correspondent.) 

A  protest  of  all  Italian  engineering- 
works  has  resulted  in  the  promise  of  the 
Governineut  i-o  reserve  for  them  all  orders 
for  machinery,  even  when  the  cost  is  above 
the  offers  of  competing  foreign  firms.  In 
cases  where,  for  technical  reasons,  Italian 
firms  cannot  undertake  the  contracts,  they 
will  be  passed  on  to  Germany,  with  the 
arrangement,  wherever  possible,  that 
delivery  is  to  be  made  on  account  of  war 
reparation. 

In  order  to  find  more  employment  for 
Italian  w^orks  the  State  has  reduced  the 
order  given  to  Germany  from  300  locomo- 
tives to  50. 

An  interesting  and  successful  radio- 
telephonic  experiment  was  made  last 
December  between  the  Isle  of  Sardiiria 
and  Italv.  the  stations  being  situated  at 
Tempio  Pausania  and  Rome.  At  Rome 
a  vTrlin-telephouir-  apparatus  avjis  inst^-'lled 
utilis^'ng  the  Pculsen  arc.  whilst  at  Tern- 
pio  Pausania  a  Marconi  rar'i' -telephonic 
apparatus  of  15  kw.  of  the  cabinet  set  type 
was  installed. 
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Coil  ignition  has  made  and  is  making' 
very  rapid  headway,  and  when  we  considei 
its  many  excelleni  features  this  is  not 
surprising.  The  Philbrin  system  made  h.v 
the  Philbrin  Corporation,  America,  and 
factored  in  this  country  by  the  Automotive 
Products  Co.,  8,  Beineis  Street,  Ijon(h)n, 
Wl,  is  the  hitest  to  be  put  on  the  maiket, 
and  it  is  having  very  marked  success. 
Among  the  advantages  ( lainied  for  il  ai  e 
that  an  efficient  spark  is  produced  at  all 
speeds,  accuiate  firing  is  assured  and  gear 
.shifting  is  reduced.  It  is  ])ossible  to  run 
at  exce])tionall3"  low  si)eeds  and  also  to 
obtain  high  .si)eeds,  and  an  admirable 
feature  is  that  a  driver  by  switching  to 
the  high  frequency  can  overcome  many 
troubles  that  have  no  relation  to  ignition. 
A  duplex  ignition  is  used  for  ordinary  cai- 
work,  while  the  trijdex  ignition  is  for  tiie 
racing  car  or  where  it  is  desired  to  fire  t  wo 
spark  plugs  sinuiltaneou.sly.  As  the  noise 
indicates,  there  arc  leallv  thiee  svstems. 


with  tAvo  distributors.  In  the  case  of  the 
duplex  .system  this  consists  of  the  switcli, 
coil  and  contact  maker.  It  may  be  men- 
tioned that  Philbrin  switches  pi(i\  ide  foi' 
two  current  sources,  one  of  dry  cells  being 
held  in  re.serve  for  emergency. 

The  condense!'  is  worthy  of  considera- 
tion. Its  construction  is  novel.  It  is 
encased  in  seamless  steel  tixbing  brought 
to  its  final  foiin  in  manufacture  under 
great  pressure;  thus  there  is  no  i)ossibility 
of  exjjansion  under  heat  c(mditions  or  dis- 
tortion, which  is  usually  known  as 
"breathing."  The  condenser' is  placed 
in  the  contact  breaker  housing  and  al.so  in 
the  high  frequency  mechanism  housing. 
A  quick  and  sparkless  break  of  the  circuit 
is  ensured.  It  is  impossible  to  break  down 
(his  type  of  condenser  with  regular  usage. 

The  single-s|)ark  system  delivers  a 
single,  intense  .full-bodied  s])aik  for  each 
tiring.  At  starting  and  slow  s]:)eeds  (when 
carburetion  is  poorest  and  combustion 
correspondingly  more  difficult  to  obtain) 
the  s])ark  is  especially  intense,  while  at 
11  running  sjieeds  an  ample  full-bodie( 
park  is  given . 


ruptei,  witii  its  set  of  points  and 
condense]. 

The  high-fre(iuen(  y  system  is  invaluable 
ill  emergencies.  Starting  is  as  easy  on  a 
ccdd  winter  day  as  !ii  (he  summer  time. 
When  by  a  tuin  of  the  switch  the  high 
tie(|uency  looses  a  veritable  torrent  of 
sjtarks  into  the  firing  chamber,  not  even 
the  most  heavily  foiled  plugs  can  resist 
this  downpour.  The  electrode  points  are 
swept  clean  of  all  oil  accumulations  hy 
this  rush  of  sjiarks. 

The  duplex  system  is  so  designed  that 
only  one  of  the  two  s}^stems  can  be  in  the 
electrical  cii'cuit  at  a  time.  Either  one 
can  be  called  into  play  by  the  sini])le  turn 
of  the  switch,  and  the  change  fiom  single 
sjuirk  to  high  fre(|iieiicv,  or  vice  versa,  i.*- 
effected  instantaneoiislx-  witlnuil  a  falter 
of  the  motor. 

The  mediod  of  tiling  two  ]jlugs  per 
cxliiidei'  in  the  tiii)lex  s\stem  is  accom- 
plished by  one  contact  maker  in  the 
]iiimarv  circuit.  Thus,  (he  two  sjiarks 
occur  simultaneoiislv.     This  gives  perfect 


Switch  Coil  Igniter  with  Magneto  Base  Mouutiiig 


Ph  lbrin  Contact  Maker. 

one  the  high  frequency  and  (he  other  two 
single-spark,  open-circuit  lyjie.  The 
advantage  of  the  open-circuit  tyjie  over  the 
closed  circuit  type  is  that,  while  the  latter 
consumes  current  almost  continuously,  tlie 
former  uses  current  only  as  it  needs  it. 

The  triidex  double  system  consists  of 
tour  main  parts,  the  batteries'  switch,  llic 
triplex  switch,  tow  coils  and  two  ccmtact 
maker  assemblies  and  distributors.  The 
batteries'  switch  connects  the  system  Avith 
the  cui'rent  sources;  thus,  Avhen  it  is  turned 
to  the  "  off"  position  the  current  sujiply 
is  cut  off  from  all  systems.  The  trijilex 
switch  contains  the  high-frecpiency 
assembly  aiid'ihe  controls  for  th(>  selection 
of  any  of  the  three  systems  desired,  and  the 
coils  which  are  of  the  non-vibrating  type 
are  embedded  in  com])act  cokelite  cases 
which  are  proof  against  heat  and  moisture. 
The  contact  maker  assembly  consists  of  a 
double    magneto   re])lacement  mounting 


The  sharj),  clashing,  rending  character 
of  the  spark  is  such  that  it  ])ermits  the 
filing  of  a  much  leaner  mixture  than  i> 
oi'dinarily  possible,  developing  the  fullest 
engine  power  through  the  complete  com- 
bustion of  the  charge  and  giving  an  engine 
performuiice  that  is  une((ualled. 

The  mechanism  of  the  single-siiark 
system  is  contained  within  the  distributor, 
and  is  rugged  and  simple.  I'he  method  of 
liringiiig  the  contact  i)oints  together  is 
positive  and  in  a  direct  line,  the  time  for 
saturation  of  the  coil  ample  and  the  break 
Instantaneous.  The  resul(an(  spark  is  not 
only  full  bodied,  but  of  a  crashing,  intense 
(  hai  acter  that  explodes  the  mixture  Avith 
(h"  greatest  violem^e,  assuring  the  fullest 
lievelopmeiit  of  the  engine  ])ower. 

'I'he  high-fre(pieiicv  system  delivers  a 
rajjid  succession  of  sliarp,  biting  sjiarks  at 
I  Ik  i  a(e  of  over  (iO,()(l()  |)er  minute.  These 
ai'e  evenly  distributed  to  (he  spark  plugs 
liy  means  of  the  si>ecial  distribiUor.  The 
mechanism  is  contained  within  the  switch, 
and  consists  of  a  highly  deA'clojied  inter- 


s\  nchroiiism  of  tlie  sparks  and  the  greatesi 
pitwer  to  the  engine,  balancing  the  work- 
ing parts.  This  method  alhnvs  two 
piimary  mechanisms  ahvays  in  reserAT. 
Almost  any  mixture  under  almost  any  con- 
ditions Avill  give  Avay  before  the  higli- 
fre(|uency  system,  so  ra]nd  are  the  sparks 
and  so  effective  their  nature  and  temjipra- 
t  ure. 

This  system  is  specially  designed  la 
derive  full  maximum  efficiency  from  the 
motor  when  the  condition  of  the  jietrol  or 
of  the  motor  itself,  or  the  adjustment  of 
the  carburetter  is  such  as  to  render 
eflicient  ignition  difficult. 

Such  conditions  include  starting'  or  run- 
ning a  cold  motor,  Ioav  grade  petrol,  faulty 
adjustment  of  the  carburetter  (frequenllv 
due  to  changes  in  the  temperature  or 
altitude),  (iarbonised  cylinders  and  unusual 
ii]ihill  grades. 

This  system,  like  the  single-snark 
.system,  is  simple  in  construction,  fool- 
jiroof  in  design  aivd  iieA'er  requires 
adjusting. 
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com- 


^tyceA 


Frank  Cilman,  Birmingham. 

Mo.st  eugiiieeis  are  faiuiliar  witli  .scal- 
iiig    tool.s,    and     Mr.    Frank  (Tiluioii, 
,  Warwick  Drive,  Bii'iniufihain,  the  nianu- 
\  factiirer  of  the  "Skatoskalo"  pneumatic 
scaling    tool,    had    .several  interesting 
I  models  on  hi.s  stand.      Type  F  has  been 
•  .specially  designed  for  removing  scale  from 
■  the  outside  of  fire  tubes.    Of  cylindrical 
',  shape,  and  made  in  many  sizes,  it  has  a 
double-acting  vibrator  driven  by 
pressed    air.        The  vibrator 
I  delivers  rapid  blows  on  the  side 
of  the  tubes  at  the  rate  of  lOJIOO 
r  per  minute.        To  secure  uni- 
,  forniity  in  the  delivery  of  the 
'  blows   six    centring  lugs  are 
r,  attached  to  the  body  ()f  the  tool, 
which  is  thus  kept  in  a  dead 
cential   position    in  the  tube. 
The    air  pressure    reciuiied  i> 
^  between  (iO  lb.  and  SOlb. 

The  main  principle  is  the 
.same  for  types  B  and  F,  viz.. 
three  pistons  with  .staggered 
heads  worked  by  compressed 
air,  but  in  this  particuhu'  tool 
the  pi.stons  are  all  arranged  on 
the  .same  plane.  The  shape  of 
this  tool  and  the  fact  that  it  is 
fitted  with  a  ball  joint,  i)ermit.- 
it  negotiating  any  bend  (Min. 
radius  4  in.) — widei'  scope  of 
action  being  further  ensuied  by 
the  fact  of  its  being  used  with 
ii  flexible  air  supply. 

Tyi)e  E,  B  is  an  improved  ])al(ern  ot 
the  E  type.  The  improvement  lies  in  the 
provision  of  centiing  lugs,  which  prevent 
any  tendency  of  the  tool  lying  at  the 
bottom  of  the  tube  and  ensure  it  keeping 
a  dead  central  position  ;  consequently 
each  ])iston  does  an  equal  amount  of  Avork, 
whereas  in  the  old  tyjje  it  is  iinpossible 
for  all  three  i)istons  to  operate  with  equal 
efficiency  in  a  horizontal  tube. 

Another  interesting  model  is  the  type 
A  A, which,  owing  to  its  ball-joint  attach- 
ment, can  be  adjusted   to    a   variety  of 
ang-les  permitting  the  use  in  corners  where 
j*the  deposit  is  heavy  and  which  could  not 
}jba  reached  by  hand.    As  will  be  seen,  the 
\  main    principle    is    a   cylindrical  body, 
^  having  at  the  working  point    a  chisel 
I'  operated  by  com])ressed  air,  and  capable 
^lof  working  at  5,000  to  8,000  blows  per 
j  minute.    The  general  .shape  of  this  tool 
l^l'd-mits  the  chisel  digging  right  into  the 
j  deposit,  when  the  tool    can    be  worked 
[  right  under  the  encrustation,  causing  the 
*  latter  to  fall  away. 

The  Steam  Gauge  Manufacturing  Co. 

I  Exhibited  on  this  stand  was  one  of  every 
design  of  gauges  manufactured  by  this 
firm  for  various  purposes,  including  those 
for  steam,  gas,  air  vacuum,  hydraulic, 
bla.st,  oxygen  and  mineral  water  gauges, 
and  including  te.st  pump  suitable  for  the 
testing  of  the.se  gauges. 

/    In  addition  to  the  above,  thei  ewere  gun- 

Vetal  fittings  of  various  sorts,  and  one  of 
these,  no  doubt,  proved  of  great  interesi 

[to  visitors.  It  is  a  special  oil  fuel  burner 
lesigned  for   furnaces   required   in  the 


making  of  bolts  and  rivets.  One  of  these 
is  already  at  work  giving,  we  understand, 
very  fine  results,  and  we  think  it  shoubl 
merit  the  attention  of  railway  engineers 
particularly  to  see  if  it  could  be  adjusted 
to  suit  their  requiiements  on  locomotives. 
Also  .showing  were  fittings  for  oxygen 
;in(l  hydrogen  plants. 
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.Middlesex,  liad  in  addition  to  pil)e 
wremdies,  washers  and  bolts,  a  jack, 
which  has  some  uniciue  features  and  i> 
of  special  value  to  the  motor  vehi(de 
owner.  This  jack  is  known  as  the' F. 0.1). 
It  is  constructed  throughout  of  a  special 
aluininium  alloy,  wliich  lenders  il 
extremely  liglit,  althougli  none  the  less 
strong.  One  ot  the  chief  featui'es  is  the 
ill  iilile  liiliuL;   head,   w  lnidi   enaldes  it  In 


The  handle  is  well  thought  out.  At  the 
e-\tieiiie  end  is  a  small  groove,  which, 
when  the  handle  is  pushed  home  into  the 
jack,  is  engaged  by  a  senii-circirlar-shaped 
stop,  which  is  held  in  position  by  a  small 
spring  clip.  A  bevel  wheel  which 
engages  with  the  main  bevel  wheel  on  the 
jack  itself  is  permanently  fixed  to  the 
starting  handle,  being  locked  securely  in 
mesh  by  the  semi-circular-.shaped  stop 
pieviously  mentioned. 

With  this  method  of  attachment  it  will 
be  .seen  that  all  that  is  necessary  is  ju.st 
to  push  the  handle  in  j)osition,  and  the 
jack  can  be  placed  under  the  axles  of  the 
car  without  grovelling  underneath. 
Further,  when  out  of  use,  the  handle  can 
be  folded  up  in  a  second,  while,  when  in 
action,  a  sliding  sleeve  goes  over  the  joint 
in  the  stem  of  the  handle  and  renders  it 
:ilis()Iutcl\  solid. 

The  Premier  Electric  Welding  Co.  Ltd. 

'I'liere  was  a  veiy  comijrchensi ve  exhibit 
of  electric  arr-  welding  apparatus  disj)layed 
by  the  Premier  J'Hectric  Welding  ('o.  Ltd. 

On  account  of  the  difficulties  in  supply- 
ing the  necessary  amount  of  gas  for  oxy- 
acetylene  welding,  considerable  attention 
was  devoted  during  the  period  of  the  war 
to  the  extension  of  the  electric  arc  welding 
process,  and  the  results  achieved  have 
been  of  very  considerable  value. 

The  electric  arc  welding  plants 
exhibited  by  the  Premier  Company  are 
opeiated  in  accordance  with  their  patent 
design,  whereby  series  resistances  have 
been  done  away  with. 

The  plants  embody  a  special  form  of 
leactance  whicdi  materially  assists  the 
welder  to  maintain  a  steady  arc. 

The  fuel  consumption  of  the  .sets 
also  been  reduced  to  a  minimum. 

The  range  of  plants  exhibited  liy 
Premier  rompany 


has 
the 


the  following: 
'ortable  Work. 


Kngiiio  cli-iveii  .\n-  Welding  Plml  il'reiniei). 

be  used  for  practically  every  make  of  car.  generator 
For  cars  the  axles  of  which  aic  very  low 
down,  the  folding  part  of  the  iieail  can  be 
liinged  over  aiicl  the  main  head  used, 
whih-  for  cars  the  axles  of  which  have  a 
big  road  clearance,  the  auxiliary  head  is 
l)rought  into  action,  and  enables  a  big  lift 
(o  lie  obtained. 


include 
l-'or  P( 
— (For  welding-  with 
direct  current)  :  Self- 
contained  engine- 
(Iriven  plant,  '  com- 
prising a  "  Premier  " 
welding  generator, 
driven  l)y  a  petrctl 
engine,  complete  with 
switchgear,  exciter, 
reactance  and  all 
(dectrical  fi  t  t  i  n  g  s  . 
This  type  of  equipment 
is  suitable  for  electric 
welding  companies,  and 
For  work  carried  out 
in  situ. 

For    Tramway  and 
similar       work. — (For 
welding     with  direct 
current)  motor' 
plant :  This  plant  is  a  compact 
unit  comprising  a  "Premier"  welding! 
generator  driven  by  a  D.C.  motor  (the 
motor  can  be  supplied  to  suit  the  power 
circuit  available).     The  plant  is  totally 
enclosed  in  a  sheet  steel  housing,  the 
instrument    being    fitted    in    the  ends 
thereof.      The  plant  is  mounted  on  road 
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wheels  with  swivelling  axles  aud  complete  ThOtnas  &  Bishop  Ltdi 

with  pulling  handle.  The  exhibit  of  JNlessrs.  Thomas  &  Bishop 

For  shop    work. — (For  welding    with  Ltd.,  London,  E.G.,  showed  two  belts,  one 

direct  current)  :    Belt  driven  arc  welding  treated  and  one  nntreated.    The  treated 

plant.     This  equipment  is  saipplied  as  a  belt  runs  slack  and  delivers  more  power 


Arc  Wekliug  set  for  Trimming  Wurk  (I'ceuiie]- 


complete  unit  ready  for  driving  by  bell 
from  existing  shafting.  Appi-oximately 
S  h.p.  to  10  h.p.  is  required. 

The  Aston  Motor  &  Engineering  Go.  Ltd. 

There  were  several  motor  cycles  at  the 
fair,  one  of  the  most  serviceable  machine.'^ 
being  the  ''  Atlas  "  If  h.p.  light  weight. 
The  engine  is  a  two-stroke  of  142'5  c.c. 
The  crankshaft  is  of  solid  steel,  hardened 
and  ground.  This  is  quite  a  remarkable 
machine,  being  well  equipped  and  only  of 
Of)  lb.  weight,  while  it  is  sold  at  the 
extremely  low  price  of  30  guineas. 

An  interesting  item  on  tliis  stand  is 
a  lawn  mower  motor  attachment.  This 
motor  is  made  in  sizes  for  lawn  mowers 


than  the  tight  belt.  This  is  clearly 
demonstrated  to  any  who  are  interested. 
The  waterproof  and  flexible  qualities  ot 
■'  Flexo  "  belts  were  also  demonstrated,  and 
tests  given  to  show  the  co-etlicient  of 
friction  obtained  by  the  use  of  "Flexo  " 
treated  belts  as  against  untreated  belts. 

Tests  were  oiven  at  this  stand  of 
joints  made  with  "  Permac  "  where  pres- 
sure is  applied  immediately  the  joint  i> 
made.  Pioofs  were  given  that  "  Permao  " 
is  suitable  for  joints  on  marine  and  other 
engines,  turbines,  internal-combustion 
engines,  cylinders,  receivers,  feed-water 
heaters,  radiators,  condensers,  steam,  gas, 
water,  tuluol,  benzol,  oil,  acid,  ether  and 
alcohol  plants.  "  Flexo  "  lubricating 
grea.ses  were  shown  in  nine  different 
densities,    a    special    density    foi-  each 


Lftwn  Mower  with  J  Motor  attachment. 


from  12  in.  to  22  in.  The  engine  is  a 
)  h.p.  "  Aston,"  and  the  transmission 
is  by  machine-cut  chain  wheels  and  \  in. 
and  -f^-  in.  roller  chains.  Provision  is 
made  for  easy  adjustment  of  chains,  and 
the  starting  is  by  means  of  a  detachable 
handle. 


purj)ose.  "  Flexo  "  lubricating  grease 
is  a  higli-quality  grease. 

Olhei     xhibits    on    this    stand  were 
"Coweli's"  patent  tubular    locks,  and 
"  Flexo  "  furnace  cement,  for  inounting 
and  repairing  stoves,    furnaces,  ovens, 
boilers,  hot-water  pipes,  etc.    For  build- 


ing kilns,  midfeat'hevs.  and  all  joints  \ 
exposed  to  intense  heat  and  pressure. 

Thomas  Summerson  &  Sons  Ltd. 

iSince  1845  Thomas  Summerson  &  Sous 
l>td.,  of  Darlington,  have  been  known 
principary  as  the  manufacturers  of  railway 
hxed  plant.  In  comparatively  recent  years 
they  have  developed  their  foundries,  not 
(inly  for  supi)lying  the  demands  of  their 
own  shojw,  but  for  making  castings  foi 
their  customers,  both  in  steel  and  iron. 
The  company's  steel  foundry  is  speciali.-- 
ing  in  high-grade  work,  and  the  example< 
of  steel  castings  on  their  stand  give  proof 
of  this.  High-])ressure  steam  work  is 
represented  by  vaiioirs  valves  and  fittings, 
fiom  a  14  in.  tuibim?  stop  valve  to  a  1  in. 
l)()iUr  check  valve  body.  Buffer  cases, 
axle  boxes,  central  bearings,  etc.,  arc 
examples  of  locomotiv(>  and  carriage  cast- 
ings. Heavy  lorry  work  is  represented  b\ 
a  road  wheel  and  heavy  geai  case. 
I'^xamples  are  also  shown  of  high  perme- 
ability castings  for  electric  work. 

The  company  exhibited  sjiecimen  cast- 
ings of  a  very  fine  gTain.  high-tensile 
cast  iron  under  the  trade  name  of 
"  Granfin  "  cast  iron.  This  material  is  ,i 
product  of  the  electric  furnace,  and,  owin;^ 
to  its  exceedingly  fine  grain,  gives  tensile 
results  and  weai'ing  qualities  so  materially 
superior  to  the  best  qualities  of  cast  iron 
obtainable  from  the  cupola  as  to  make  i1 
worthy  of  the  attention  of  engineers. 

The  firm  ai-e  also  exhibiting  patent 
laminated  self-lubricating  pinions,  and 
samples  are  shown  illustrating  the  con- 
struction, besides  the  finished  article. 

The  Metal  Selling  Agency. 

A  variety  of  drills  weie  exhibite( 
by  this  firm,  including  the  "Era"  |  in 
universal  drill,  which  can  be  driven  eithe' 
by  A.C.  or  D.C.  Owing  to  special  wind- 
ing the  spindle  speed  is  automatical!; 
regulated  to  required  effort,  decreasini 
with  increasing*  pressure.  The  spindle  i 
off-set,  which  is  a  gTeat  advantage  whei' 
close  corner  work  has  to  be  done.  Thi 
"Era"  fin.  universal  drill  and  <h 
"Era"  5  in.  direct-current  drill  are  alsn 
exhibited. 

John  Lloyd  &  Sons. 

Messrs.  Lloyds'  exhibit  included  a  sel 
contained  air  compressor,  three  cylindei 
type  and  totally  enclosed.  It  is  fitted  wit 
a  3  h.p.  220  volt  direct-current  niotoi 
1,000  revolutions  per  minute,  switch,  fusi 
box  and  starter.  It  is  also  supplied  witH 
out  electric  motor,  and  fitted  with  ba 
bearing  countershaft  and  silent  chai 
drive.  Various  types  of  pressure  bloweii 
are  also  exhiliited,  one  of  which  is  til 
three-cylinder  standard  type  suitable  f( 
continuous  steady  pressure  up  to  30  lb,  pi 
square  inch,  and  a  volume  up  to  2.48! 
cubic  feet  per  hour.  This  type  can  al 
be  specially  constructed  for  higher  pre, 
sures  when  ball  bearing  centre  spindljl 
and  rings  on  piston  are  fitted.  I  , 

St.  George's  Engineering  Co.  , 

This  firm  exhibited  their  "Standard' 
universal  three-jawed  gear  scroll  chuck 
4  in..  Gin.  and       in.  diameter.  T 
accuracy  of  their  chucks  is  guarantee 
whilst  all  spare  parts  are  interchangeab 
It  is  interesting  to  note  that  thev  ha' 
been  able  to  make  an  enormous  reducti  i 
in  prices. 
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\    Metropolitan-Vickers  Electrical  Co.  Ltd. 

'  This  firm  exhibited  "Cosmos"  elec- 
\i  trie  domestic  heating  and  cooking 
I  appliances,  also  electric  light  brackets  and 
'     pendants  in  a  wide  variety  of  styles  and 

periods.  The  electric  light  fittings  are 
I     manufactured  by  their  associates,  Messrs. 

Harcourts  Ltd.,  whf)  are  well  known  for 
I     theii-  ornamental  brass  metal  work. 

]    Messrs.  J.  H.  Tucker  &  Co.,  Birmingham. 

Example^  from  their  extensive  ranges  oi 
ck^i  tric-ligliiing   and   power  accessories, 
;*    ironclad,  teak  cased,  and  oi)eu-type  switch 

iand  fusegear,  .switchboards,  etc.,  were 
shown  by  Messrs.  J.  H.  Tucker  &  Co. 
Ltd.,  King's  Road,  Tyseley,  Birming- 
ham. Numerous  photos  of  actual  switch- 
boards,  etc.,  nianufaclurpd  and  supplied. 


f  -       -  ■ 

'  Electric  Liaht  Bracket. 

!  (Metiopolitan-Vic  vers  Ltd.) 

clearly  show  that  in  addition  to  boards  and 
ij    components  of  sizes  to  be  seen  on  the 
i    stand,  the  firm  is  able  to  supply  such  geai' 
*    of  any  size  and  capacity  from  the  smallesl 
up  to  2,000  amps.     Loose  switchboard 
I    components  were  shown,  illustrating  the 
:    '        "   switches  in   ranges  from  T'")  to 
1,200  amps.,  the  "O.K."  switches  and 
:    "  H "   fuses  in  ranges  from  15  to  100 
amps.,  and  the  "  F  "  handle-type  jiower 
fuses    from    75    to    1,200    anips.  The 
switches  are  made  in  single,  double,  and 
j    triple  pole,  taudem  and  parallel-coupled 
I    type,    and    in    single    and  double-throw 
I    nattein.      Voltmeter,  shunt-regulating, 
battery  regulating,  and  automatic  battery 
switches  are  other  types   of  switchboard 
•,    details  made. 

A  special  feature  was  made  this  year  of 
an  entirely  neW  range  of  small  moderate- 
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priced  accumulator  switchboards  specially 
designed  for  use  with  modern  small 
|)rivate  plants  using  low-voltage  metal- 
filament  lamps  on  the  latest  wiring 
systems.  These  boards  are  of  first 
({uality  materials  and  hign-class  finish 
throughout,  yet  are  competitive  in  price, 
and  aie  intended  to  meet  a  demand  which 
SI)  far  has  been  met  largely  by  inferioi- 
({uality  boards.  Every  conceivable  modifi- 
cation of  the  make-up  and  connections  of 
the  boards  to  suit  different  systems  lias 
been  carefully  thought  out  and  standard- 
ised, andlhev  can  be  supplied  with  single- 
pole  or  double-pole  switches  and  one  oi 
two  ammeters.  Four  examples  were 
shown,  and  for  exhibition  ])urposes  these 
were  arranged  by  hinging  to  swing  out 
from  the  wall  to  permit  of  an  ins])ectiou  of 
the  excellently  finished  back  con nertioiis. 

Iron  and  teak-cased  fuse  and  disli  ibu- 
tion  boards  for  domestic  and  industrial 
use  in  power  and  lighting  installations  were 
shown  in  considerable  varietv,  and  also 
photos  illustrating  tvp'es  whicli  have  been 
supplied  on  actual  orders.  The  firm 
possess  an  excellent  reputation  for  the 
(luality  and  finish  of  their  wood-cased 
gear.  All  the  wood  cases,  and  also 
switchboard  frames,  ba.seboards,  wood 
blocks,  etc.,  are  nuide  in  their  own  cabinet 
shop  under  expert  supei-vision,  none  but 
high-class  work  being  turned  out. 

This  vear  an  entirelv  new  range  of  iron- 
clad switches,  and  of  .switches  combined 
with  fuses,  were  shown  complete  on  a 
special  larce  showboard  in  the  centre  of 
the  exhibit.  These  embody  several 
patented  improvements.  Steel  mica- 
insulated  cou^ding  bars  replar  e  the  trouble- 
some and  moisture-affected  fibre  bars  com- 
monly used,  and  improved  patented  con- 
tacts are  far  superior  tO'  the  type  of  con- 
tact usually  fitted.  At  present  they  are 
ready  in  15  and  -"^0  amn.  sizes,  with  and 
without  fuses,  double,  triple  and  four  pole, 
this  including  at  present  14  different  sizes 
of  case. 

There  were  many  olhei-  interesting 
details  on  this  stand,  which  snace  limita- 
tions precludes  tis  from  de.scribing. 

Clenfield  &  Kennedy  i-td. 

The  Kennedy  patent  hot-water  metei-, 
which  was  exhibited  by  this  firm  was 
specially  designed  for  measuring  boiler 
feed.  It  is  accurate  at  all  deliveries  and 
causes  very  little  back  pressure  on  the 
pumps.  The  measuring  cylinder  for^-'-'ing 
the  base  of  the  m^ter  i«  fitted  with_  a 
metallic  piston.  The  piston  rod,  wdiich' 
parses  through  a  stuffing  box  in  the 
cylinder  cover,-  is  attached  to  a  rack  wbifii 
gears  into  a  pinion  actuating  the  index 
)nechnni«m.  As  the  piston  rises  a 
weiohted  leve''  is  raised  which  at  the  enil 
of  the  stroke  falls  o"  the  arm  of  the  cock 
key  reversing  the  flow  of  water  to  t^'^ 
top  of  piston,  forcing  it  downwards,  and 
when  it  vea'-hes  tlie  end  of  its  stroke  the 
same  cvcle  of  operations  is  repeated.  The 
meter  is  manufactured  in  a  raus'e  of  sizps 
from  i  in.  to  8  in.,  and  it  is  claimed  to  be 
TP«ted  to  within  1  per  cent  accuracy 
I)efore  leaving  the  works. 

The  firm  also  exbiV>itpd  one  of  their 
rotary  meters  which  have  been  speciaHv 
desiffued  for  u.se  Avhere  extreme  accuracy 
is  not  essential  or  wdiere  the  cost  is  of  fir'-+ 
importance.    The  rotary  meter,  which  is 
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very  compact,  consists  of  a  gunmetal  body 
with  celluloid  revolving  vane,  and  index 
gearing  of  a  nickel  alloy. 

Another  interesting  exhibit  was  to  be 
found  in  the  "  Homeyard  "  patent  control 
valves.  Designed  for  the  control  of 
li,\  (l]  aulic  power  these  valves  have  easily 
superseded  the  old  type  of  piston  or  .slide 
valve.  The  valve  consists  of  a  gunmetal 
body  having  two  separate  valve  seats  and 
valve  spindles. 

This  valve  is  manufactured  in  either 
the  single  or  double-ported  type  and  in 
sizes  up  to  3  in. 

The  othei-  exhibits  included  an  automatic 
exhaust  valve  in  iiorizontal  and  vertical 
types.  The  Bar  &  Lennox  })atent  electric 
water  level  indicator  and  recorder  .should 
be  of  special  interest  to  waterworks 
engineers,  as  it  enables  an  indicating  and 
recording  instrument  in  the  office  to 
indicate  and  record  the  water  level  at  .some 
distant  point.  Other  exhibits  were  a 
hygienic  fountain  and  pre.ssure  scrapei- 
and  hatch  boxes. 

Petters  Ltd. 

(hie  of  the  most  interesting  exhibits 
at  ttie  stand  of  Messrs.  Betters  Ltd.  was 
the  new  1^  h.p.  Betters'  junior  engine, 
recently  placed  on  the  market.  This 
little  engine,  which  is  complete  with 
two  flywlieels,  is  a([aj)ted  for  work- 
ing on  petrol  or  paraffin,  and  will 
undoubtedly  have  a  very  wide  sphere 
of  usefulness.    Thv>  engine  cylinder  is  pro- 


\idFd  with  a  water  hopper  for  cooling,  .so 
coustiiicted  that  when  the  engine  is 
required  to  v>-ork  for  long  periods  a  water 
tank  can  easily  be  added.  The  engine  has 
magneto  ignition  and  is  of  first-class  finish 
in  all  respects. 

Other  exhibits  included  2|-  h.p.,  5  h.p. 
and  8  h.p.  junior  oil  engines  of  the 
stationary  and  semi-portable  type.  T^"o.  1 
Better  light  electric  set,  consisting  of  the 
l^pfter  junior  oil  engine,  with  an  electii''' 
generator  and  patented  swithboard 
mounted  on  a  cast-iron  base  plate  with 
water  tank  and  connection  pipes  and 
storage  battei-y  and  a  5  b.h.p.  direct- 
coupled  lighting  set.  There  are  also  the 
No.  3  Better  pump  and  the  Better  marine 
engine  exhibited. 

Westland  Foundn-  (branch  of  Messrs. 
Betters  Ltd.),  Yeovil,  exhibited,  on 
the  same  stand,  a  number  of  high-class 
iron  and  steel  castings  in  the  form  of 
sectionecl  motor-car  cylinders  and  pistons 
for  both  water  and  air-cooled  engines. 
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Messrs.  David  Shanks  &  Co.  Ltd. 

This  firm  had  an  exceedingly  wide 
lang-e  of  electric  light  fittings,  and  have 
gained  an  excellent  reputation  throughout 
the  trade  for  the  ai'tistic  designs  and  good 
([uality  of  its  manufactures. 

The  company  sDecialises  in  alabastei- 
lighting,  which  is  proving  to  be  a  popular 
form  of  indiiect  lighting,  and  has  a  large 
stock  of  real  English  ahihaster  liowls, 
carved  in  many  l)eautiful  designs. 

As  specialists  in  cinema  lighting  this 
firm  has  no  rival.  Miudi  valuable  experi- 
ence has  l)een  gained  in  installing"  all 
forms  of  novel  lequirements  in  the  lead- 
ing" picture  ]u)uses  throiig'hout  the 
kingdom . 

Electric  signs,  which  are  untloulitedly 
the  most  siiccessful  form  of  modern 
advertising,  are  another  of  their  speciali- 
ties, and  can  lie  made  to  any  size  or  design 
lequired. 

The  Tangent  Too'  and  Engineering  Co. 
Ltd.,  Keynshanr. 

Had  a  very  good  display  of  powerful 
though,  small  liandl-shearing  tools,  etc. 
These  tools  showed  a  good  deal  ol 
ingenuity,  and  tliey  struck  us  as  being 
very  well  made.  One  hand-shear  was 
(daimed  to  he  the  only  nuudiine  which 
would  cut  corrugated  iion  withoiit  damag- 
ing the  corrugati(jns.  The  shearing 
nuudiines  are  designed  in  such  a  way  that 
they  will  cut  sheets  of  almost  any  size. 
These  nuichines  were  shown  to  us  in  opera- 
tion, and  we  certainly  think  that  the 
results  obtained  bjave  wellj  rej)aid  the; 
ingenuity  expended.  The  firm  also  showed 
:i  hand-o])erate(l  hvdraulic  press  of  simi)ie 
constrmdion.  Tbis  press  bas  no  valves 
and  no  external  pipes.  It  will  blank  out 
and  emboss  on  both  sides  coins,  medals, 
etc.,  in  one  o])eration.  The  maximum 
c  apa-L-ity  is  reacbed  by  a  single  imll  of  the 
hand  lever. 

Consolidated  Pneumatic  Tool  Co.  Ltd. 

There  weie  so  many  pneumatic  and 
electric  machines  on  the  stand  of  tbe  Con- 
solidated Pneumatic  Tool  Co.  Ltd.  that  it 
wasdifhcult  to  select  any  that  are  of  special 
ii'terest.  Theie  are  several  types  of 
intei'nal-geared  drill,  for  instance,  such  as 
the  "  No.  45  f.ittle  Giant  "  drill.  This  is, 
])erhaps,  the  smallest  drill  in  which  an 
internal  gear  takes  the  place  of  tbe  usual 
exteiiial  spur  gear  on  the  spindle.  With 
this  construction  there  is  no  bearing 
below  the  pinion,  but  as  the  pinion  has 
two  independent  bearings  instead  of  one 
mounted  directly  over  it,  a  very  rigid 
arrangement  is  secured.  This  arrange- 
meut  of  internal  gearing  leduces  the  speed 
light  fiom  ()8()  levolutions  per  minute  to 
revolutions  per  minute,  but  there  is  a 
coiiesponding  increase  in  the  pulling 
power.  The  drill  may  be  furnisbed  non- 
reversible or  reversible,  and  the  stvles 
are  designated  as  No.  45  and  45R 
respectively.  It  is  reversed  by  means  of 
the  throttle  valve  handle  at  tbe  side. 

l%is  machine  has  sufficient  power  to 
drill  1^  in.  holes  in  steel,  hence  its  spindle 
is  bored  out  No.  3  Morse  taper.  It  is 
regidarlv  equipped  Avit'h  feed-screw. 

The  "  No.  10  Midget  "  is  tbe  smallest 
air  drill  made  by  this  firm.  While  tbe 
pi?^ton  diameter  is  onlv  -ft  in.,  with 
li?  in.  stioke,  it  is  cajiable  of  developing 


considerable  power  on  account  of  its  great 
piston  speed  when  its  small  size  and 
weight  are  taken  into  account.  The 
spindle  is  not  in  line  with  tbe  axis  of  the 
drill,  but  is  offset,  thus  permitting  its  use 
in  close  quarters.  It  will  also  be  noted 
that  if  bas  no  hcmnet,  the  cylinder  and 
valve  cbest  being  cast  in  one  ])iece. 

White's  Injectors  Ltd.,  Pendleton, 
Manchester. 

This  firm's  exhibits  included  simple  and 
compound  exliaust  injectors  for  feeding' 
boilers  by  means  of  "waste  steam."  'Jliese 
appliances  are  fitted  wiih  their  improved 
system  of  rigid  cones  which  are  less  liable 
to  derangement  than  the  flap  or  split 
mizzles  generally  employed.  Moreover, 
adjustment  is  effected  by  means  of  a 
it'gulator  wheel  which  entirely  dispenses 
with  the  string-packed  joints  usual  in  all 
other  exhaust  injetdors,  and'  wdiich  are 
very  troublesome  to  keep  tight  and  in 
order.  A  sample  was  also  on  view  of  the 
"  Wbite  ejector  condenser  "  for  steam 
engines,  and  for  which  the  claim  is  made 
that  it  is  one  of  tbe  sini])lest  and  most 
efficient  on  the  market. 


'  125000 - 

White's  Standard  Une-nuivemeiit  Injector. 

Live  steam  injectors  formed  an  im])ortant 
section,  the  types  comjirising  :  Eirebox 
combination  having  all  fittings  self-con- 
tained, and  other  locomotive  injectors. 
"Self-acting,  one  movement,  and  Giffard 
jiatterns  in  numerous  designs.  Special 
injectors  for  steam  tractors  and  traction 
engines.  Exanqdes  of  the  injectors  and 
water  lifters  which  are  fitted  <m  all  the 
leading  British  steam  wagons.  Accessories 
and  fittings  for  injectors  were  also  shown. 
Another  imjiortant  exhibit  consists  of  ele- 
vators in  varioiis  patterns  and  metals  for 
raising  and  forcing  Avater,  chemicals, 
dyes,  milk,  etc.,  also  ejector  heaters 
operated  by  either  live  or  exhaust  steam 
for  heating  up  water  or  liquids  silently  in 
vats  and  tanks. 

Guest,  Keen  &  Nettlefo'ds. 

One  of  the  most  important  sections  of 
the  hardware  trade  is  covered  by  the  pro- 
ductions of  Messrs,  Guest,  Keen  & 
Nettlefolds. 


As  the  manufactures  of  the  company 
cover  such  a  wide  range  they  sec- 
tionalised  the  whole  of  their  stand  s(j  that 
each  panel  showed  a  different  group,  such 
as  screws  in  one  case  and  wiie  goods  in 
another. 

Messrs.  (iruest,  Keen  &  Nettlefolds  also 
showed  in  three  massive  show  eases 
sample  screws  in  all  metals  and  shapes — 
a  wide  range  of  metal  thread  screws  for  all 
purposes,  bolts  and  nuts,  cotter  and  taper 
pins,  nails  and  tacks,  rivets  of  all  descrip- 
tions, gate  hooks,  screw  hooks,  guide 
hooks  for  cotton  trade,  coat  books,  screw 
eyes  and  rings,  washers,  tram  and  railway 
fastenings,  iionwoik  for  carriage  builders, 
telegraph  staples,  general  forgings,  steel 
bars,  hoops,  wire  rods,  bright  drawn  wire, 
etc. 

The  Electro-Mechanical  Brake  Co.  Ltd. 

The  E.M.H.  resistances  exhibited  by 
this  firm  weie  in  grid  form,  and-  it  is 
(daimed  that  they  are  unbreakable,  joint- 
less  and  lustless.  They  are  especially 
advantag'eous  where  the  maintenance  of  a 
peitect  electiic  circuit  is  indispensable 
for  rheostatic  braking,  as  wben  lowering 
on  cranes.  Their  range  of  resistance.s 
covers  every  description  of  commercial 
work  from  the  smallest  to  tbe  largest 
capacities  for  cranes,  traction,  haulag-e, 
'starters,  welding,  earthing,  capstans,  etc. 
Steel  case  controllers  are  also  being  ex- 
hibited, and  consist  of  an  arrangement  by 
which  the  drum  can  be  removed  in  a  few 
moments,  so  that  a  drum  in  need  of  repair 
may  be  replaced  with  very  little  trouble. 
Also,  as  the  cover  plate  is  spigote<l  to  the 
controller  case  the  drum  can  be  replaced 
Ol'  a  new  drum  fitted  without  disturbing' 
tile  alignment  of  the  drum  with  the 
fingers.  Other  exhibits  included  gears  and 
steel  forgings  of  all  types. 

The  Aerograph  Co.  Ltd. 

A  complete  working  exhibit  illustrating 
benches  constructed  in  sheet  steel— a  full 
range  of  handpieces  that  have  been  intro- 
duced into  almost  every  branch  of  indus- 
try for  the  application  of  colours,  paints, 
varnishes,  etc. 

In  addition  to  the  fixed  installation  for 
factory  requirements,  portable  spi'ay 
painting  plants  were  exhibited. 

One  plant  is  for  three  workers — the 
compressor  is  mounted  on  one  end  of  the 
frame,  being  driven  by  belt  from  a  petrol 
engine  fixed!  at  the  other  end ;  the  air 
receiver  is  mounted  between  the  two. 
The  trolley  is  of  sound  construction, 
and  the  whole  outfit  is  provided] 
ftith  a  cover  constructed  of  sheet  steel 
with  fixed  ends  and  ]emo\  able  .sides,  thus 
ensuring  protection  fioni  rain,  dust,  etc. 


Gerhi.vny's  Coal  Output  During  1921. — The  coal 
output  in  Germany  during  the  year  1921  was. 
according  to  the  Federal  "Statistic  Office.  136-211 
million  tons  of  coal,  123'011  million  tons  of  lignite,' 
27"921  million  tons  of  coke,  5-(i88  million  tons  ot 
coal  briquettes  and  28"243  million  tons  of  iignitt 
briquettes.  Tlie  corresponding  figures  for  1920  wrri 
foi-  coal  13]'34  millions,  for  lignite  IITHS  milli'>ii 
for  coke  2;V177  millions,  for  coal  briquettes  4"!'"^ 
millions,  and  for  lignite  briquettes  24'273  millions. 
The  figures  for  1921  show  a  slight  increase  in  ihd 
output  as  conijiared  with  the  jjrevious  year.  HiHi 
compared  with  nre-wai'  figures  I  hey  show  an  under 
production  of  40.000.000  tons  of  coal  yearly  in  sjuti 
of  tlie  fact  that  the  output  of  lignite  has  increa.^et 
bv  about  the  some  amount. 
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Office  and  Workshop  Day  by  Day. 

Short  practical  articles  solicited.      Exc^tionally  high  rates  paid. 


Overhead  Runway  Problem, 

iSome  lime  ago  we  had  occasion  1o  iiistal 
a  particular  type  of  plant  which  necessi- 
tated the  erection  of  a  ;}5  cwi .  overliead 
riuiway  situated  directly  ahove  the  plant 
for  the  purpose  of  loading  and  unloading' 
same.  Unfoitnnaiely,  runnin<>-  at  right 
angles  to  and  ciossing  the  proposed  new 
track  underneath  there  already  existed 
au  Sin.  by  4  in.  1  ton  runway  joist,  serv- 
ing other  nuudiinery;  this  track  could  not 
*  be  diverted  in  another  direction.  Not 
wishing  to  incur  unnecessary  expense  in 
the  shape  of  ex]iensive  steel  junctions  and 
curves,  we  overcame  our  difficulty  by 
utilising  a  minimum  of  new  parts,  at  the 
same  time  making  use  of  existing  1  ton 
trolleys  fitted  togethei-  in  the  manner 
hereto  explained  foi-  oui'  new  -Wy  cwt. 
runway. 

In  the  accompanying  illustration  the 
existing  Sin.  by  4  in.  joist  iiinaiway  A, 
fouling  at  right  angles  the  trolley  of  our 
new  9  in.  by  5  in.  runaway  is  shown, 
the  new  35  cwt.  trolley  is  worthy  of  in- 
terest, being  really  two  existing  I  ton 
trolleys  connected  together  by  flat  tie  bar, 
two  shackles  and  sus])ended  cross  bar, 
from  the  centre  of  which  hangs  the  load, 
equally  distributing  its  pressure  to  the 
■eight  trolley  wheels  running  upon  l)ottom 
■flange  of  9  in.  by  5  in.  joist  sus])ended 
at  10  ft.  intervals  from  roof  principals  by 
pairs  of  wrought-iron  flat  bar  brackets 
securely  bolted  together  and  clipped  over 
the  top  flange  of  joist,  as  shown  at  B. 
A  slice  C  about  12  in.  long,  was  sawn  off 


the  Sill,  by  4  in.  cross  joist  A,  at  a  point 
.directly  beneath  new  runway ;  this  loose 
'ipiece,  it  will  be  observed,  is  cut  V-shaped 
i'Ov  correct  location  and  to  ensure  witli- 
(Iniwal  ill  one  direction  only;  a  cliain- 
opeiated  latch,  locking  same  in  i)osition, 
was  also  fitted  to  avoid  any  accident 
through  careless  handling.  This  loose 
section  was  bolted  to  the  side  plates  of  a 
1  ton  trolley  by  means  of  short  jjicces  of 
angles  E,  tliercby  inabling  the  loose  sec- 
tion to  be  traversed  when  not  in  use  to  a 
itiiiote  part  of  joist  B,  giving  the  desirexl 
unobstructed  path  for  new  35  cwt.  load 
and  its  accompanying  eight-wheeled 
trolley.  This  interesting  device  lias 
proved  entirely  efficient,  and  judging  iiy 
the  comparative  jirices  of  outsiders'  (juota- 
tions  for  the  installation  and  our  own 
costs,  a  saving  to  ouisehes  oT  o\cr  t'lMI 
has  been  effected. 


Steam  Cylinder  Repair. 

The  i-epair  described  below  and  illus- 
trated in  Figs.  1  and  !3  wa-  made  some 
time  ago  to  a  Corliss  cylinder  wliii  h  had 
tailed  in  a  most  unusual  nuuiner. 

A  message  was  received  that  the  high- 
pressure  cylinder  of  a  compound  engine 


FiCS.    1   AND  2. 

had  burst,  and  on  examination  it  was 
found  that  an  irregular-shajied  piece  had 
been  blown  clean  out  of  the  upper  wall  of 
the  steam  chest,  as  shown  dotted  in 
h'ig.  2. 

A  careful  examination  of  the  remaining 
portion  of  the  cylinder,  and  especialh-  of 
the  steam  chest,  made  it  clear  that  ther(» 
was  no  other  fault.  A  cast-iron  plate  A, 
H.  D  was  cast,  which  li])])('d  over  the 
edges  of  the  steam  (diest  and  which  was 
arranged  Avith  chipi)ing  stri]is  all  round, 
as  shown  at  K  and  F.      These  clii])))iiig 

PLEASE  READ  CAREFULLY. 

For  this  journal  we  want  crisp,  practical 
and.  technical  articles  and  paragraphs,  and 
we  are  prepared  to  pay  n-ell  for  ilhem.  Of 
the  many  who  read  technical  journals 
only  a  few  write.  Why  is  this  1  It  is 
mrt  Iwcnvse  they  hace  nothing  to  icrilc 
a  I  in  III,  because  every  experienced,  en- 
gineer's mind  is  a  storehouse  of  valuable 
information,  wjie.ther  he  he  manager, 
foreman,  d,raughts imni .  or  inecJtame.  IT' c 
hare  at  all  times  on niniie  pou-er-houxc 
troubles,  problem  of  design.,  or  vorl;- 
sliop  dlfficiilties  by  ingenious  r/ovcr.s-. 
Soniefi  utes  striking  methods  become  o 
habit,  and  we  do  not  reahise  that  they  are 
r.neptional  till  some  observer  e.rpresses 
aston.ishnienX. 

If  is  said  that  every  person  could  u-rite 
one  good  novel,  and  it  is  certainly  true 
tha.t  everyone  could  write  more  than  one 
useful  ivrinkle  or  valuable  article.  M  e 
write  and  urge  our  readers,  therefore,  to 
give  others  the  benefit  of  their  knowledge 
a-ud  c.rperience . 


stri])s  were  carefully  bedded  on  to  the  to]) 
of  the  cylinder  chest.  Two  4  in.  square 
billets  were  cut  to  suitable  length,  drilled 
and  i)assed  under  the  bottom  of  the 
cylinder  at  fl  and  H  to  receive  the  foru- 
hf)lding-down  bolts  K,  I.i,  M  and  N.  After 
fixing  and  tightening  up  the  bolts,  the 
spaces  ()  and  P,  all  round  the  edges  of  the 
main  plate,  were  rammed  with  iron 
borings  and  salammpniac  and  then 
allowed  to  S(>t. 

Extracting   Gudgeon   Pins  from  Small 
Pistons. 

To  meet  the  sjiecial  leciucst  of  a  niotoi 
engineer,  who  explained  that  he  experi- 
enced some  difficulty  in  drawijig  the 
gudgeon  pins  from  motor  engine  pistons, 
file  device  shown  in  the  accom])anying 
sketch  was  designed.  It  consists  of  a 
tajier-shaped  mild-steel  nut  A,  a  steel  set 
screw  B,  sutficiently  long  to  give  a  good 
start  to  the  gudgeon  pin.     A  Aviought- 


steel  strap  about  2  in.  wide,  iii-  thick, 
is  turned  round,  as  shown,  to  encircle  the 
piston,  two  holes  at  either  end  of  it  drop- 
ping oh  to  two  -i^in.  diameter  steel  pins 
tapped  into  a  nut  A.  A  hole  larger  iji 
diameter  than  the  gudgeon  pin  is  made  in 
the  strap  in  an  axial  line  with  the  screw, 
this  being  shown  in  the  elevational  sketch. 
Ill  order  to  accommodate  varying  si/ed 
[iistoiis  it  is  only  necessary  to  provide  a 
steel  strap,  since  one  will  deal  with  several 
different  diameter  pistons.  This  device 
mtirely  eliminates  all  danger  due  to 
driving  gudgeon  pins  out  of  pistons  if 
they  hap])eii  to  be  tight. 


CORRESPONDENCE. 

"TURNING  DOWN  ARBORS." 

Tu   flu    Editor   of   ENGlNKIiKlNG  W'OHLII. 

Sir, — I  think  it  desirable  to  pciiiit  mit  to  yoiir 
leaders  that  the  reversal  of  the  direction  of  rotation 
of  the  latlie  (recomniendod  l)y  tlic  writer  of  the 
article  oil  a  "Safe  i\Ietliod  of  Turuinf;  Down 
.Vrliors,"  in  your  issue  of  .Maicli  4.  page  12),  also 
revor.«;e*;  the  direction  of  cutting  pressure,  and  there- 
f<ire  the  carrier  is  likely  to  imscrpw  the  catch  plate. 
This  may  have  no  serious  effects  witli  work 
ruiuiiiig  between  centres,  but  with  work  mounted 
111  (he  chuck  it  is  posilively  dangerous. — Yours,  etc., 

Windsor.  F.  J.  Camm. 
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The  World  of  Labour.! 

(Views  expressed  in  this  Section  are  not  necessarily  endorsed  by  the  Editor.) 


THE  ENGINEERING  AND 
SHIPBUILDING  CRISES. 

By  Plebeiak. 
It  has  been  ;i  busy  and  an  eventful  week 
in  both  the  jshipbuilding  and  engineering' 
world.  The  situation  seemed  bad  enough 
in  all  conscience  when  oui-  last  article  was 
written,  but  it  got  infinitely  worse  towards 
the  end  of  last  week.  A  dramatic  turn 
was  given  to  the  negotiations  in  connec- 
tion with  the  threatened  lock-out  in  the 
engineering'  industry.  At  the  end  of 
February  the  Amalgamated  Engineering" 
Union  alone  was  directl}-  involved,  but  the 
stormy  month  of  March  had  hardly 
begun  M-hen  the  whole  of  the  unions 
having  members  in  the  industry  were 
faced  with  one  of  the  biggest  problems 
tliey  have  ever  had  to  deal  with.  The 
moderating  influence  of  people  who  them- 
selves have  no  desire  to  see  their  members 
walking-  the  streets  because  of  the  shutting 
down  of  departments,  which  would  surely 
occur  if  the  lock-out  materialised,  was  a 
factor  too  well  understood  by  the  em- 
ployers to  be  neglected.  Hence  it  was  no 
surprise  that  the  National  Federation  of 
General  Workers,  the  National  Union  of 
Foundry  Workers,  and  the  Federation  of 
Engineering-  and  Shipbuilding  Trades 
were  all  invited  to  meet  the  Engineering- 
Employers'  Federation  at  separate  times, 
to  consider  the  situation.  The  first 
organisation  represents  the  labourers' 
unions,  the  second  the  moulders  and  core- 
makers,  etc.,  and  the  third  the  whole  of 
the  I'emaining-  unions  engaged  in  the 
industry.  But  it  was  not  for  purposes  of 
consultation  only  that  they  were  invited 
to  meet  the  employers.  Little  did  they 
know  when  they  set  out  on  their  mission 
of  anticipated  mediation  that  within  a 
very  short  period  they  themselves  were  to 
be  embroiled  in  the  dispute.  Yet  scarcely 
had  they  assembled,  before  the  opening 
words  of  ihe  president  of  the  Engineering 
Emi)lo_yers'  Federation,  Sir  Allan  Smith, 
made  it  clear  beyond  possibility  of  doubt 
that  the  tiade  unions  as  a  whole  were 
being  presented  with  an  ultimatum,  upon 
the  answer  to  which  may  depend  the  whole 
future  of  trade  unionism  in  the  engineei- 
ing  industry. 
The  Ultimatum. 

Briefly,  Sir  Allan  Smith's  statement 
indicated  that  the  members  of  the  Amal- 
gamated Engineering  Union  by  rejecting 
the  recommendation  of  their  executive  have 
attacked  the  whole  foundation  on  which 
relations  between  the  employers  and  theii 
work])eople  have  previously  rested.  Thai 
they  were  now  challenging  the  right  of 
the  employers  to  exercise  managerial 
functions.  As  the  engineers  had  thoughl 
fit  to  attack  that  foundation,  the 
employers  had  likewise  determined  to  put 
the  foundation  right  and  to  build  th(> 
structure  arising  therefrom  in  whnl  the>- 
reg-arded  the  right  manner.  The  issue 
was  fundamental  and  struck  at  the  whole 
basis  of  indiistiial  relations.  It  was  not 
a  question  of  deiail  which  was  involved, 
and  any  dismite_ which  occurred  would  be 
in  an  pnfirclv  difFerent  category  to  any 
which  they  have  been  previously  engaged 


in.  In  ordinary  circumstances  when  a 
luck-out  was  at  an  end,  the  cause  of  the 
dispute  would  disappear  and  normal  rela- 
tions be  resumed.  But  the  issue  now 
raised  was  so  vital  that  it  cancelled  the 
old  arrangement,  and  meant  that  they 
were  at  an  end  and  new  terms  must  be  put 
in  their  place.  The  engineers  must  under- 
stand that  if  a  lock-out  took  place  they 
would  not  be  allowed  to  come  back  on  the 
old  conditions,  but  on  new  arrangements 
both  as  to  wages  and  working  conditions. 
Time  after  time  this  emphatic  declaration 
was  repeated  by  the  employers'  cliairman, 
and  finally  the  unions  were  flatly  told  that 
unless  they  were  prepared  to  sign  either 
by  way  of  agreement,  or  joint  recom- 
mendations to  their  members,  a  statement 
clearly  indicating  that  the  employers  have 
the  right  to  maintain  managerial  func- 
tions, the  employers  would  assume  that 
the  unions  were  ranging  themselves  on  the 
side  of  the  A.E.U. 
Everything  in  the  Melting  Pot. 

The  iiiiiuiis  irere  (Lfked  point  blank  to 
accept  the  three  clauses  rejected  by  the 
A.E.U.  inemhers,  or  their  members  would 
he  locked  out  along  ivitJi  the  A.E.U. 
Furtheimore,  they  would  be  reciuired  to 
give  a  definite  assurance  by  March  11  that 
they  would  sign  such  a  recommendation. 
Tlie  strongest  possible  jjrotest  was 
immediately  made  by  Mr.  John  Hill,  on 
behalf  of  the  unions,  to  their  being- 
involved  in  a  quarrel  with  wliich  they  had 
no  direct  concern.  They  denied  that  they 
had  cA^er  challenged  the  right  of  the 
employers  to  exercise  managerial  func- 
tions, and  asked  that  the  ultimatum  be 
put  in  writing.  This  was  declined  by  Sir 
Allan  Smith,  who  again  emphasised  that 
unless  the  joint  recommendation  was 
signed,  the  unions  would  be  locked  out 
and  all  agreements  between  them  and  the 
employers  would  he  at  an  end.  Hours, 
wages  and  every  other  relation  would  then 
be  broug-ht  under  review,  and  no  new 
agreements  would  be  made  until  it  was 
admitted,  without  equivocation  or  reserva- 
tion, that  the  employers  could  run  their 
workshops  in  the  manner  they  thought  fit. 
There  is  little  of  the  note  of  comi)romise  in 
sui-h  an  attitude  as  this.  Why  should 
unions  which  have  no  dispute  be  snddenlv 
faced  with  such  an  ultimatum?  Of 
course,  it  is  i)erfectly  rensonable  that  tlie 
employers  should  require  an  assurance  that 
their  right  to  manage  is  not  to  be 
challenged,  but  it  does  not  seem  reason- 
able that  fl'ey  should  force  this  point 
forward  without  allowing  the  unions 
aniple  time  for  deliberate  and  calm  con- 
sideration._  It  IS  almost  impossible  -for 
such  coJisideration  to  be  given  with  a 
iMstol  held  ;it  the  he:)ds  of  the  unions. 

Prospects  of  Settlement. 

In  our  view  it  is  merely  an  ;istute  tactical 
ni()V(>  to  bring  pressure  on  the  engineers 
to  compel  them  to  reconsider  their  posi- 
tion. No  trade  union  to-dav  is  in  the 
position  to  offer  effective  resistance  to 
such  a  stron.o'ly  oiganised  bodv  as  the 
Ihioineering  Employers'  Federation,  and 
in  the  comparative  sense  the  othev  unions 
are  even  worse  circumstanced  than  the 
A.E.U.  in  this  respect.    Not,  only  that, 


but  their  members  have  the  experience  ol 
the  A.E.U.  before  them,  and  if  a  ballot  is 
taken  will  scarcely  be,  likely  to  reject 
the  terms.  Nor  is  it  an  issue  which  theii 
members  would  be  likely  to  regard  as 
vital.  Indeed,  it  is  ciuestionable  whether 
even  many  of  the  members  of  the  A.E.U. 
really  understand  the  issue  on  which  they 
are  to  be  locked  out.  The  average  member 
would  deny  strongly  that  the  union  is  chal- 
lenging the  right  of  the  employers  to  man- 
age their  own  works.  What  likelihood  is 
there  then  of  other  imions  fighting  such  a 
seemingly  abstract  principle?  Against 
this  has  to  be  balanced  the  fact  that  if  ;i 
lock-out  takes  place  the  members  of  the 
other  unions  will  be  thrown  out  of  work 
m  any  case.  Moreover,  they  have  been 
given  a  pretty  straight  hint  that  wages 
will  have  to  be  reviewed  verj-  shortly  and 
put  on  an  economic  basis.  Again,  it  may 
be  felt  that  if  the  unions  accept  the  terms 
wliich  the  A.E.U.  members  have  rejected, 
they  will  be  sacrificing  the  position  which 
the  engineers  have  taken  up.  We  think 
the  employers  recognise  this,  and  hope 
that  by  the  unions  accepting  the  recom- 
mendation the  A.E.U.  will  be  driven  to 
doing  the  same.  Teinis  which  have  been 
accepted  by  other  unions  and  have  been 
a-ecommended  by  their  own  executive  are 
scarcely  likely  to  be  lejected  bv  the 
A.E.U.  members  if  given  an  opportunity 
to  take  a  fresh  ballot.  We  said  last  week 
tliat  theie  Avould  be  no  lock-out.  We  are 
still  of  that  opinion.  The  unions  will 
ag'ree  to  recommend  to  their  members  the 
acceptance  of  the  employers'  proposals, 
and  this  will  be  followed,  if  we  adjudge 
the  situation  correctly,  either  by  the 
executive  of  the  A.E.U.  themselves 
taking  the  responsibility  of  accepting  the 
terms  or  by  taking  another  ballot. 
Should  the  other  unions  accept  the  terms, 
it  is  scarcely  likely  the  engineerings 
employers  will  refuse  time  for  another 
ballot  of  the  engineers  to  be  taken. 
Already  the  A.E.U.  executive  have  asked 
for-  a  variation  in  the  wording  of  the  terms  j 
which  would  not  alter  the  principle  raised,! 
but  which  would  give  them  grounds  again 
for  approaching  their  members.  Saturday. | 
March  11,  will  not  see  a  lock-(uit  in  the 
engineering  industry. 
Shinbuilding  Lock-out. 

In  the  sliijibuilding  industiy  there  iU'f 
signs  of  at  least  a  ])ostponement  of  the  lo<  i<- 
out.      The  Ministry  of  Labour  has  inter- 
vened and  has  brought  the  parties  tosretliei 
once  aq-ain.    It  is  quite  on  the  cards  that 
the  shipbaildino-  employers  will  vary  tLoii 
ino'posal   to  withdraw  the  26s.    6d.  wai 
wage  in  such  drastic  cuts  as  were  formeilyi 
])roposed.    If  this  is  done,  the  unions  m 
doubt  would  again  approach  their  mend  c' 
with  the  revised  terms.  Whether  these  v  1 
be  acceiitable  to  the  mombers  remains  to  h' 
seen,  as  there  undoubtedly   is  a  stroni 
opposition  to  anv  fuither  drastic  redncti"ii 
in  wages.       Wages  is  an  issue  which  ' 
more  easily  ap]ireciated  by  the  workmi'i 
than  the  abstract  nuestion  as  to  whethei  M' 
empl overs  have  the  right  to  manage  tlu'i 
own  works,  and  it  is  not  easy  to  fon  -^'^ 
what  niay  happen. 
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Commercial  Notes  and  News. 


COMPANY  NOTES. 


North  Bkitish  Locomotive  Co. — This  Glasgow 
locomotive  firm  announces  a  ju  otit  of  £217,738,  after 
providing  for  depreciation  and  adding  £150,000  to 
reserve,  thus  making,  with  the  balance  of 
£404,503  brought  in,  a  total  of  £622,241.  A  divi 
dend  of  10  per  cent  on  the  ordinary  shares  will  be 
paid  for  the  year,  free  of  lax.  and  it  is  proposed  to 
-i  transfer  £5,000  to  a  special  fund  for  the  benefit  of 
'{  employees,  cariying  forward  £454,741. 


TliOHAS  RoBi.NsiiN  &  Son. — A  dividend  of  2s.  per 
lihare  on   ordinary    .^^hares   is    aniHiunced    by    I  his 
,    Rochdale  engineering  firm,  making  12^  per  cent  for 
[  the  year.    tlO.OOO  is  put  fcoi  the  reserve,  and  £20,000 
to  the  dividend   equalisation   fund,    with  £35,50f^ 

I  carried  forward.  The  company  created  in  starch, 
'    1920,  100,000  additional  (jrdinary  and  200,000  piefer 

II  «noe  shares,  all  of  £1  each,  and  a  bonus  of  40  per 
j  cent  was  distributed  in  ordinai-y  shares  at  a  cost 
^,  of  £56,168  from  the  reserve.    In  1919  the  dividend 

was  12^  per  cent'  on  a  capital  which  was  then 
^1  £140,420. 


p>  BoLCKOw,  Vauuhan  &  Co. — The  dircdurs  ^f  tilis 
(i)  Diu'hani  iron  ;ind  Coal  company  havi-  ilcndrd  not 
i  to  pay  au  interim  dividend  on  the  oidiinuy  shares 
I"  for  the  financial  year  ending  next  June.  Tlinc  arc 
1^  still  large  sums  due  to  the  company  by  tlie  (  Juvern- 
'  inent  still  unpaid,  and  under  these  circumstances, 
(  together  with  the  ))re.seiit  trade  depression,  the 
Li  diiectors  think  the  course  they  have  adopted  is  in 
i;  the  best  interests  of  the  company.  For  the  full  year 
'•'  1920-21,  8  per  cent  was  paid,  the  interim  distribu 
tiion  being  half  that  amount.  The  report  istated 
I  that  credit  had  been  taken  "for  a  substantial  part 
Fi  of  the  company's  claim  for  refund  of  sums  paid  or 
provided  for  e.xtraordinary  taxation."  For  each 
of  four  previous  years  the  dividend  was  12  per  cent. 


Wallsend  Slipway  &  Engineering  Co. — At  the 
annual  meeting  of  the  above  company  the  chairman 
!   said  the  shareholders  might  be  congratmated,  in 
f,  view  of  the  present  trade  depression,  that  profits 
(l  were  not  down  more  than  £lb,000.    In  view  of  the 

!  outlook  the  directors  were  pursuing  a  conservative 
!•  pohcy  in  onlv  paying  a  10  per  cent  dividend  and 
(  carrying  over  £100,000  to  the  reserves,  £50,000 
p  being  carried  to  reserve  fo)-  eciualisation  of  divi- 
!'  dends,  making  that  £100,000,  so  that  the  share 
1  holders  would  be  assisted  if  bad  times  oontiinied. 
t  While  their  output  generally  had  decreased  during 
f'  the  year  they  had  installed  an  increased  number  of 
jl  oil-burning  plants  on  the  Wallsend-Howden  system, 
Ij  which,  indeed,  in  view  of  the  shipbuilding  slump. 
u  was  their  great  stand-by.  During  the  coal  strike 
that  installation  had  more  than  ever  shown  its 

'  worth.    The  work  in  progress,  he  added,  was  less 

-1  than  two-thirds  of  that  of  the  previou.s  year,  and 
was  an  indication  of  the  times. 

I  _______ 

\  NEW  COMPANIES. 

,  Wakelins  Engineers  Ltd. — Private  cuiupany. 
,  Registered  February  22.  Capital  £7,000  in  £1 
^  shares,  to  adojit  an  agreement  with  A.  J.  Tempest, 
t  and  to  carry  on  the  business  of  ironfounders, 
1  mechanical  engineers,  manufacturers  of  agricultural 
I'l  implements  and  other  machineiy,  etc.  The  first 
J  directors  are  :  J.  Williams,  G.  J.  Oakey,  W.  F. 
•I  Tempest,  W.  J.  A.  Hale,  J.  R.  D.  Norie.  F.  L. 
j  Spicer,  J.  W.  H.  Hawes  and  A.  J.  Tempest.  Quali- 
1  fication  :  £100,  and,  so  long  as  £2,000  debentures 
i  shall  be  outstanding,  £100  of  such  debentures, 
'j  Remuneration  (except  managing  director)  :  £500  per 
;  annum,  divided  between  them.  Registered  office  : 
,  1-3,  Vicarage  Road,  Hampton  Wick. 

i  Vulcan  Pattern  Making  Co.  Ltd.— Private  com- 
1'  pany.  Registered  February  20.  Capital  £1,500  in 
I  £1  shares.  To  take  over  the  business  of  pattern 
\  makers  carried  on  bv  W.  G.  Francis  and  A.  Towle, 
/  at  132a,  Much  Park  Street,  Coventry,  as  the 
■'Vulcan  Pattern  Making  Co.,"  and  to  carry  on  the 
■same,  and  the  business  of  metal  plate  and  wood- 
^  workers,  general  and  motor  engineers,  founders, 
I 

! 


etc.  The  first  directors  are  :  W.  G.  Francis,  A. 
Towle  and  W.  H.  Cramp.  Secretary  :  J.  Arch,  2, 
Bayley  Lane,  Coventry.  Registered  office  :  1.32a. 
Much  Park  Street,  Coventry. 

Tarpers  Ltd. — Private  company.  Registered 
February  24.  Capital  £1,500  in  £1  shares.  To  carry 
on  the  businesses  carried  on  as  "Berry,  Torr  & 
Williams,"  and  "  Tarpers,"  and  also  that  of  ii-on- 
founders,  mechanical  engineers,  manufactiu'ers  of 
agricultural  implements  and  other  machinery,  tool 
makers,  brassfounders,  metalworkers,  boiler  makers, 
etc.  The  first  directors  are  :  E.  H.  Williams,  J.  B. 
Torr  and  T.  S.  Grout.  Qualification  :  £50.  Solici- 
tor :  M.  W.  Emley,  53,  New  Broad  Street,  E.G. 

Matthew  Wylie  &  Co. — Private  company.  Regis- 
tered in  Edinburgh,  February  22.  Capital  £50,000 
in  £1  shares.  To  carry  on  the  business  of  engineers, 
machine  makers,  machinery  importers,  electricians, 
iron  and  brass  founders,  millwrights,  maiiufac 
turers,  merchants,  etc.  The  first  directors  are  not 
named.  Qualification  ;  £250.  Registered  office  : 
81,  Portman  Street,  Kinning  Park,  Glasgow. 


MORTGAGES.  CHARGES  AND 
SATISFACTIONS. 

British  Rolling  MiW^  Ltd. — Morlgage  on  16,  Clive- 
land  Street,  Birininuhimi,  dated  February  1,  1922, 
to  secure  all  mom^s  due  or  to  become  due  frcun 
company  to  National  Provincial  and  Union  Bank 
of  England, 

Fredk.  Haithwaite  &  Co.  Ltd. — Fu'st  mortgage 
debenture,  dated  February  16,  1922,  to  secure 
£5,000,  charged  on  the  company's  undertaking  and 
property,  present  and  future,  including  uncalled 
capital  (if  any).  Holdo's  :  Branch  Nominees  Ltd.. 
15,  Bishopsgate,  E.C. 

A.  L.  Underwood  Ltd. — Mortgage  dated  February 
0.  1922,  to  secure  £3,000,  charged  on  certain  land 
and  buildings  in  West  Ham.  Holders  :  Henry  S. 
King  &  Co.,  65,  Cornhill,  E.C. 

J.  W.  Bradley  Small  Tools  Co.  (Leicester)  Ltd.— 
Particulars  of  £11,000  debentures  authorised  Feb- 
ruary 14,  1922;  whole  amount  issued;  charged  on 
the  company's  undertaking  and  property,  present 
and  future,  including  uncalled  capital. 

Smith  &  Grace  Screw  Boss  Pulley  Co.  Ltd. — 
Satisfaction  in  full  on  Februarv  15,  1922.  of  deben- 
ture dated  .Februaiy  14,  1921,  securing  £3,000. 

Avon  Malleable  Iron  Foundry  Ltd.  (in  voluntaiy 
licjuidation). — Statement  under  Section  12  (old 
charges  outstanding  on  July  1,  1908,  iiow  first  regis- 
:ered)  :  Debentures  dated  December,  1900,  securing 
£1,000.  Satisfaction  to  the  extent  of  £2,000  on 
-Atay  26,  1913,  of  £500  on  January  25,  and  of  £500 
on  May  11,  1915,  of  debentures  dated  December  12, 
1900,  and  June  17  and  November  19,  1901,  securing 
£3,000,  also  filed. 

Cronite  Foundry  Co.  Ltd. — Charge  on  freehold 
factory  and  cottages  at  Tottenham,  dated  February 
13,  1922,  to  secure  all  moneys  due  or  to  become  due 
from  company  to  London  County  Westminster  & 
Parrs  Bank. 

Foster  Engineering  Co.  Ltd. — Particulars  of 
£50,000  debentures,  authorised  Februaiy  1,  1922; 
present  issue  £44,500;  charged  on  the  company's 
undertaking  and  property,  present  and  future, 
including  uncalled  capital. 

Phcenix  Metal  Working  Co.  Ltd. — Debenture 
dated  Januai-y  3,  1922,  to  secure  £250,  charged  on 
the  company's  machinery,  present  and  future. 
Holder  :  P.  Marshall.  41.  St.  Domingo  Grove, 
Liverpool. 

Bodill  Parker  (1922)  Ltd.— Particulars  of  £4,000 
debentures,  authorised  February  16,  1922;  whole 
amount  issued;  charged  on  the  company's  under- 
taking and  property,  present  and  future,  including 
uncalled  capital. 

Alldays  &  Onions  Ltd.— Particulars  of  £250,000 
debentures,  authorised  January  30,  1922;  whole 
amount  issued ;  charged  on  the  company's  under- 
taking and  property,  present  and  future,  including 
uncalled  capital  and  ranking  next  to  such  of  £20,000 
debentures,  alreadv  issued,  as  shall  be  outstanding 
for  the  time  being. 


CUSTOMS  NEWS  &  TARIFFS. 


Spain  ;  The  Nkw  Tariff. — The  iron  and  steel 
manufacturers  of  Bilbao  continue  to  protest  against 
the  new  Customs  tariff,  which  they  consider  much 
less  favourable  for  the  iron  and  steel  industry  than 
for  the  Catalionian  spinning  and  weaving  industry. 

Pole-line  Hardware  fob  Bulgaria. — The 
Department  of  Overseas  Trade  is  informed  by  the 
Bulgarian  Legation  in  London  that  the  Bulgarian 
Direction  of  Posts  and  Telegraphs  invites  tenders 
for  the  supply  of  the  following  telepnone  po.e-unc 
hardware  ;  oo,000  straignt  supports  lor  insulators 
(German  type),  35,000  oent  supports  tor  insulators 
(Lierman  type;,  5,500  rixing  c^aiups,  ana  6,50U  yoKes. 
.Sea.ed  tenuers  will  be  receivea  up  to  4  p.m.  on 
April  3  at  the  "  Bureau  Departmental  des 
tiuances,"  Rue  Rakovski  102,  tjofia.  Tenders 
should  be  presented  for  the  whole  ol  the  material 
specified,  and  a  deposit  of  5  per  cent  of  the  total 
tender  price  must  be  niade.  Delivery  is  required 
of  the  material  within  five  months.  Representa- 
tion by  an  agent  resident  in  Bulgaria  is  essential. 
'i  he  Department  of  Overseas  Trade  is  prepared  tn 
assist  L  nited  Kingdom  firms  in  the  appointing  of 
suitable  agents,  or  can  suppy  names  ot  firms  in  a 
position  to  handle  tenders  on  behalf  of  third  parties. 
A  copy  of  the  conditions  of  tender  (in  French)  and 
a  blue  print  drawing  of  the  articles  required  can 
bo  inspected  by  United  Kingdom  firms  interested 
on  appacation  at  the  Department  of  Overseas 
Trade  (Room  49),  35,  Old  Queen  Street,  West- 
minster, S.W.I,  until  iMarch  9,  when  the  documents 
will  bo  sent  to  firms  lin  the  provinces  in  order 
of  application.— 7426/FE/PN. 


Import  Tariff  Valuations. — The  Board  of  Trade 
have  received  the  following  revised  Tariff  Valua- 
tions for  use  in  assessing  tlie  Customs  duties  levi- 
able on  the  undermentioned  articles  on  importation 
into  Egypt,  with  effect  from  February  1  until 
Maxch  31,  1922,  or  until  denunciation  : — 

Millienies 
pei-  kilog. 

Copper  and  brass  sheets,  round  and  bottoms  100 


Copper  sheets,  plain    98 

Copper  sheets  in  rolls,  bars,  round  and  flat  98 

Copper  ingots    96 

Copper  wire    adval. 

Brass  wire    ad  val. 

Brass  sheets,  plain  24  by  48,  81b.  to  51b.  ...  ad  val. 

Tin  ingots  and  bars    160 

Lead  sheets    34 

Lead  shot   35 

Lead  pipe    34 

Lead,  pig    28 

Zinc  sheets    36 

Zinc  ingo.ts    33 

Phosphor  bronze    adval. 

Antimonv    38 

Quicksilver    300 

— Board  of  Trade  Journal. 


Endurance  Test. — An  aeroplane  endurance  test 
will  take  place  in  France  shortly,  over  a  coui-se 
near  the  aerodrome  at  Toussus-le-Loble,  when  a 
four-engined  "  Goliath  "  will  be  used.  The  machine, 
which  it  is  hoped  to  keep  flying  for  two  days,  will 
carry  two  pilots,  who  will  take  changes  of  duty 
in  controlling  the  machine,  and  they  wul  be  guided 
by  lights  during  the  night.  A  Larsen  (American) 
all-metal  machine,  at  Roosevelt  Field,  Long  Island, 
flew  continuously  for  26  hours  19  minutes  on 
December  29. 


Commercial  Aviation  Progress. — The  astonish- 
uig  progress  of  commercial  aviation  in  France  is 
shown  by  the  following  traffic  returns  of  French  Air 
Companies  for  1919,  1920  and  1921  :— 

Parcels 

Journeys.    Miles.  Passengers.  (kilos). 

1919  ...     988        158,606  ...      588  ...  6,966 

1920  ...  2,386  ...    529,454  ...    1,721  ...  48,100 

1921  ...  6,221  ...  1,457,437  ...  10,336  ...  166,590 

— Renter. 


1 
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CONTRACTS  AND  TENDERS. 

Piping,  etc. — The  Dundee  Electricity  Depart  mcut 
are  open  to  receive  tenders,  up  to  March  22,  fur  (1) 
reinforced  concreti^  niid  fnundaliciii  wurk  for 

circulating  water  |m|ii'  Iiim'.  anil  (2)  supply  .lud  lay- 
ing of  about  25.'^  yards  of  54-in.  and  2!)  yards  of 
;^0-i)i.  cast-iiou  pipe.  Specification  £1  Is..  General 
.Manager  and  Engineer. 

Locomotives. — Tenders  are  invited,  up  to  Alarcli 
27,  by  the  I5engal  &  Noi'th-Western  l-tailway  Co. 
f(]i'  tlie  supply  of  four  superheated  4-(i-ll  pa-x  iiL^cr 
locomotives.  '  Specification  £1.  Com])any's  (»fii(  rs. 
237.  (ircshani  House. 


Alternatinc-current  Meters.  —  The  Pentrec 
llhondda  Urban  District  Council  are  inviting  ten 
ders,  up  to  April  3,  for  the  supply  for  a  year  of  (1) 
house  service  alternating-current  meters,  and  (2) 
mains  and  hours  service  material.  Particulars  from 
Electrical  Engineer,  Electricity  Works,  Perth, 
(tlamorganshire. 


Cable  and  Accessories. — Tenders  are  invited.  n|) 
to  April  29,  by  the  Melbourne  State  Eleclricity 
Commission  nf  'Victoria,  for  the  supply  "f  22.000 
volts,  three-core  cable  and  accessories  for  .Moiiweil 
pDWei-  scheme.  Specification  £2  2s.,  Agent -( ;eneral 
for  Victoria.  .Melbourne  Place.  Strand,  W.C.2. 

Cast-iron  .Mains,  kic — Tire  Scunthorpe  Urban 
District  Council  ihmIi'  Imders,  up  to  March  16,  for 
wafei-  supply  wcjrks,  including  (1)  extension  of 
pump  hduse,  clc..  (2)  c(]nstruciii:}n  ot  covered  )'ein- 
forced  concrete  rrservnii-  of  1.000,000  gal.  capacity. 
(3)  supply  and  di  hveiy  nf  abnui  1.500  tons  of  cast- 
iron  nuiins.  special  <astings,  sluice  valves,  etc.,  (4) 
hauling  and  laying  out  mains  and  castings  and  (5) 
laying  and  jointing  aboul  nine  miles  of  mains. 
Specificalions  £2  2s..  Engineer. 

Bull  Head  Rails,  etc. — The  (Mreat  Northern 
Railway  Co.  (Ireland)  invites  tendei's,  up  to  March 
20,  for'  the  supply  of  bull  head  rails,  flat-bottom 
rails,  fishplates,  cast-iron  cluiirs,  and  permanent-way 
fastenings.  Specification,  Secretary,  Aniions  Street 
Station,  Dublin. 


Boilers,  Stokers,  etc. — Tenders  are  invited  by 
the  Sewage  Works  and  Farms  Committee,  Leicester, 
for  tlie  supply  of  (1)  Lancashire  boilos  anil  (2) 
mechanical  stokers  and  coal-convening  plan!,  and 
(3)  setting  of  boilers.  Last  date.  Match  20.  Specifi- 
cation £2,  City  Engineer  and  Surveyor.  Tnwn  Hall. 


Steel  Ancles,  Tees,  Bolts,  etc. — The  Egyjjtian 
War  Department  invites  tenders,  up  to  March  13, 
for  the  supply  of  mild  steel  angles,  tees,  boilts, 
rivets,  locks,  etc.  Particulars  from  Inspecting 
Engineer,  Egyptian  and  Sudan  ( iovernments, 
tiueen  .Anne's  Cliandiers, 


SlEEt.  Tramwav  Rails. — The  Ednilnngh  Town 
Council  invite  tenders,  up  to  March  14,  for  supply 
and  deliveiy  of  130  tons  of  steel  tramway  rails. 
Specification,  Tramways  .Manager,  2,  St,  James' 
Square,  Ediid)urgh. 

SwiTCJIGEAR,  ETC, — Tenders  arc  invited  by  the 
Blackpool  Electricity  Committee  for  the  isupply  and 
erection  of  (1)  high-tension  switchgear  and  iswitch- 
voom  equipment  for  t),t)()0  volts,  three-phase.  50 
periods,  and  (2)  high-tension,  underground, 
armoiire(l-trans)iiissioii  three-core  cables  suitable  for 
above  supply,  12  miles  of  0'2  s(juare  inch  three- 
eor(^  feedei',  five  miles  of  0'175  square  inch  three- 
core  feeder  and  eight  and  a  half  miles  of  si.K-core 
pilot  cabli'.  Last  day  fnr  tenders  March  16. 
Specification  No.  1.  £1  Is.,  liorougli  Electrical 
Engineer, 

Steelwork  for  Bhum;es.-  -The  'Mamdiesler  Town 
I'laniiing  Coimnitteo  are  open  to  receive  tendeLS. 
initil  March  16,  for  supply  and  erection  of  steelwork 
in  bridges  over  Great  Central  and  Midland  Rail 
ways.  S()ecification  £2  2s.  each.  City  Engineer. 
Town  Hall. 


I'iPEWoRK.  ETC. — The  Edinburgh  Corporation 
invites  U|i  to  Mairh  20  teiulers  for  the  supply  of 
au.\iliarv  plant  and'  |>i))ework.  Siiecilication  £2  2s., 
Sir  A.  B.  W.  Kennedy,  17,  Vi(t,,ria  Street,  S.W.I. 

l>niLl''.i;  ANO  Sfl'KRIIKA'IKU.  'i'lie  ,\  I  el  ii  1 1  i  t  a  11 
U'aler  lioaid  is  open  to  rec<>i\e  tenders  u)i  toMarcli 
22  fo)'   the  supply   and    fixing   of   one  Jjancashire 


ENGINEERING  WORLD. 

boiler,  with  superh(>ater,  piping  and  feed  pumps,  at 
\\'e.<t  Wickham  pumping  station.  Specification 
£1  Is.,  Chief  Engineer.  173.  Roseberry  Aveiuie, 
London.  E.C.I. 


Sewerage. — The  Havant  Urban  District  Council 
are  open  to  receive  tenders,  until  March  14,  for 
main  sewerage  and  sewage  disposal  works  exten- 
sion. Specification  £10,  Mayor,  T.  J.  Moss  Flower, 
Ca)-llon  Chambers.  Baldwin  Street,  Bristol. 


GiHDER.  Bridges, — The  Bengal-Nagpur  Railway 
C<i.  invite  tenders  foi'  the  supply  of  (1)  five  deck 
s|>aii  girder  bridges  and  four  deck  span  girder 
bridges  of  100ft.  span,  complete,  and/or  (2)  five 
deck  span  girder  bridges,  60  ft.  span,  and  two  deck 
span  girder  bridges  40  ft,  sjian.  Specificatimis 
£1  Is.  each,  from  Secretary,  132.  (iresham  Housi', 
London,  E.G. 2.    Last  day  for  tenders.  March  6, 


N'ictorian  Railway  s  ;  I'laning  Machine. — The 
Victorian  Railway  Commissioners  invite  tenders 
for  the  supply  and  delivery  of  :  (I)  Planing 
machine,  10  ft,  by  3  ft.  by  3  ft.,  complete  with  iself- 
conlained  countersliaft,  vai'iable  cutting  speeds,  with 
two  Nil.  tooil  boxes  on  cross  slide  and  one  No.  tool 
box  nil  ennlMil  slide  (ineliidiiig  necessary  tools  and 
acces.-ni  iesi  ((  i.iii  I  :i(  i  Xii.  .'i4li2.)  Sealed  tenders 
on  the  piojjcr  forms,  and  :ie('  inipiiiiii'd  by  a  preli- 
minary deposit  of  ^  per  cent  nf  ilie  tutal  amount 
ot  the  tender,  will  be  received  b,>  the  Chief  Store- 
keeper, The  Victorian  Government  Railway,  Alel- 
bourne,  up  to  April  5,  1922,  Local  repreisentation 
is  essential.  Specifications,  conditions,  and  tender 
farms  relating  to  this  contract  have  been  received 
from  H.iM.  Senior  Trade  Commissioner  at  Mel- 
bourne, and  may  be  consult ed  li\  United  Kingdom 
firms  interested  on  application  to  the  Depai'tmenl 
of  Overseas  Trade  (Room  .50a),  35,  Old  Queen 
Street.  London.  S.W.I.  One  set  nf  the  docinnenls 
is  available  fur  Inaii  tn  lii'iiiv  in  the  pinninees  un.-ible 
ti)  arrange  foi'  lln'ii'  insiiection  in  Linidnn.  TIk' 
Deiiartment  v.-ill  be  pleased  to  supply  ti>  United 
Kingdom  firms  not  ab'eady  represented  in  Australia 
the  names  of  firms  who  mav  be  willing  to  act  for 
tliem.    (Reference  D.O.T.  8027/ E.D.) 


Belgicji  :  Steam  Ferrv  Boats. — The  Cennmcrcial 
Secretai-y  to  H.M.  Embassy  at  ISrnssels  has 
informed  the  DepartmeTit  of  Over.-e.is  Trade,  35,  Old 
Queen  Street,  London,  S.W'.I,  thai  :iii  adjudication 
is  anncjunced  to  take  plaei  nn  .Man  li  22,  1022,  on 
tenders  for  the  supply  nf  two  lots  of  steam  boats 
in  steel  for  tlic  ferry  serviee  at  Antwerp,  The  esti- 
mated cost  is  Kr.  1 ,1^10.000  )ier  lot,  and  the  deposit 
required,  Fr.,50.000  per  Int.  .\  <  npy  ,,f  the  sperifica 
tion  (in  French  ,ind  i''leinisli)  has  be<'n  received,  ami 
may  bo  seeti  on  ap)ilieatiiin  to  the  Department  'of 
Overseas  Trade  up  to  .March  8,  after  which  date,  it 
will  be  forwarded  on  request  to  firms  in  the  pro 
vinces  unable  to  view  it  in  London.  The  Com 
mercial  Secretary  is  also  forwarding  a,  copy  of  the 
plans  oif  the  bnats  rei|niicd,  and  it  is  hoped  thalt 
they  will  be  availabli'  within  the  next  few  days. 
Copies  of  these  documents  can  also  be  obtained 
on  application  fo  the  iMusee  Commercial,  15,  rue 
lies  .\ugustins,  I'rnssels.  at  the  I'ollnwing  prices: 
Speeifieafinii.  Fr.11.30;  plans,  fr.2.60  and  Fr.4. 
(Ref,T(Mice  D.O.T.  M454/F.W./S.t:.) 


New  Zealand  :  Steel  Reinforcements. — The 
Wellington  Harbour  Board  are  calling  for  tenders 
fnr  the,  siqiply  of  steel  reinfnreemeiits  for  Pipitea 
Wharf.  The  materials  iiuludc  the  supply  of;  (1) 
About,  206  tons  mild  steel  rods;  (2)  about  four  tons 
mild  steel  flat,  bars;  (3)  about  five  tons  wro'ught-iroii 
rods;  (4)  about  19  tiiiiis  soft  steel  wire.  Tenilei's 
for  tliV  snp|)ly  nf  the  above  materials  are  to  be 
leccived  up  to  5  p. in,,  .March  22,  1922.  and  should 
be  addres,sed  to  the.  Chairman.  Harbour  Hoard 
Office,  Wellington,  endorsed  "  Tender  for  Steel 
Reinforcements  ftjr  Pipitea.  Wharf,  Lot  H,"  .\ 
copy  of  tlio  specifications  and  ji.'u  t  ieuhirs  regarding 
the  above  tender  has  been  for\\arded  by  H.M.  Trade 
Commissioner  at  \Vellin-|nn.  and  may  be  consulted 
by  interested  firms  on  a.pplication  lo  the  Depart- 
ment of  Overseas  Trade  (Room  47).  35,  Old  Queen 
Street,  London,  S.WM.  Owing  to  the  clo.se 
proximity  of  llie  tender  date,  this  information  will 
b(^  of  use  niily  In  linns  having  agents  in  New 
Zealand  wlm  can  be  instructed  by  cable.  The 
l.ondnii  agents  fnr  the  Wellington  HarlKiui'  llnard 
ai-e  .Messrs.  Clift  Co..  Suffolk  House,  Laurence 
i'liuntney  Hill,  London.  K.C.4.  wlio  also  are  in 
pnssession  of  particulars  relating  In  this  cniifracl. 
(Reference  D.O.T.  4182/E.D.) 


MARCH  11,  1922 

OPPORTUNITIES  FOR  BRITISH 
TRADE. 

Marine  Engines  and  Boilers  for  Spain. 

A  Spanish  firm  is  desirous  of  purchasing  tv\n 
marine  engines,  with  their  Iwiilers  and  accessories, 
for  two  fishing  vessels,  the  principal  dimensions  of 
which  are  as  follows  : — 

Sheill  :  Length  of  ship,  21  metres;  beam.  4"75 
metres;  depth  of  hold,  2"50  metres;  made  iri  wood, 
gross  tonnage,  50. 

Engines  :  Compound,  speed  9  -10  miles,  70-><0 
li.p.  indicated,  diameter  of  cylinders  9  in  and  11^  in., 
stuike  14  in.,  maiine  boiler  pressure  1301b.  Both 
engines  and  boilers  must  be  new,  and  of  accredited 
marks.  ! 

The  weight  ot  each  engine  and  boiler  and  otluf 
accessories  should  be  istated  separately.  The  priti 
sliould  be  either  f.o.b.  British  port  or  c.i.f.  Pasajes, 
and  tln'  date  (A  delivery  and  all  other  necessar\ 
details  must  be  stated. 

.\  p]ilical  inn  for  the  name  and  address  of  the  tii'ii 
referred  to  slunild  be  addressed  by  interested  United 
Kingdom  manufacturers  and  exiini  lers  to  tin 
Department  of  Overseas  Trade,  35,  Old  Queen 
Stleet,   Lniidon,  S.W.I.  | 

Machinery  in  Kiating.  i 

The  Special  Commissioner  of  Finance  and  Com 
nierce,  who  has  been  visiting  the  salt  districts  ot 
Wntuiigchiao,  Nuihuechi  and  Shuenhokiai,  write- 
from  Kiating  tliat  owners  were  very  willing  to  di.s 
cuss  the  use  of  machinery  of  various  kinds, 
including  winding  plant  for  drawing  brine  to  the 
surface;  ]iipe  lines  to  caiTy  brine  from  wells  tn 
boiling  pans,  which  in  some  cases  are  over  10  li 
away;  drilling  plant  for  boring  wells;  wire  rope  for 
winding  purposes;  boiiing  pans  that  will  stand  th' 
intense  heat  and  at  the  same  time  the  corrodim, 
influence  of  the  brine;  electric  lighting  plant,  tele 
phone  systems,  small  launches,  and  also  engine- 
suitable  for  fitting  to  the  native  boats;  a  bettei  | 
kind  of  furnace  than  they  use  at  present  fur  boiling 
the  brine,  so  that  the  heat,  can  be  conserved  wliiie 
at  the  same  time  dning  the  work  of  reducing  tlie 
biinc  to  salt  crystals. 

Suggestions  were  also  asked  for  as  to  utilising  th' 
natural  gas  that  exists  in  quantities,  also  the  oil 
that  is  about.    Enquirers  would  like  to  know  jfj 
there  is  a  machine  for  finding  brine  similar  to  thej 
plant  used  for  locating  oil.    One  big  owner  asked 
if  it  would  be  possible  to  secure  the  sole  service- 
of    a    foreign    engineer    to    instal    some    of  th. 
machinery  he  wishes  to  have,  and  they  one  and  ail 
realise  that  this  is  needed,  if  they  are  to  make  realj 
u,se  of  modern  methods. 

There  is  much  talk  of  development  all  along  the 
.Mill  river  and  in  the  hinterland. 

The  writer  has  also  liad  'several  talks  with  man\ 
Chinese    who   want    to    invest   money    in  runninj 
steannus   from    Kiating    to    Chungking,    and.  I 
possible,  part  of  the  year  riglit  up  to  Cheiigtu,- 
Reufer. 


THE  CINEMA  INDUSTRY. 
Exhibits  at  the  British  Industries  Fair. 

Ki)i<  variety  and  multiplicity  iintliing  in  the  sliaju 
of  previous  fairs  equals  the  exhibits  at  the  annuiil 
British  Industries  Fair  which  opened  at  the  Whit( 
City,  London,  on  Febriiarv  27,  and  closed  ci 
March  10. 

Of  all  the  comparatively  new  industries  in  tin 
United  Kingdom  few  po.ssess  such  possibilities  fni 
expansion  as  the  cinema  and  allied  trades.  .\ 
number  nf  lirms  engaged  in  the  iiidustrv,  who  ai. 
mcml  lei's  nf  the  Incorporated  Association  ni 
Kineniatogiaph  .Manufacturers  Ltd.,  conibinedji 
show  their  piiKluets  .it.  the  While  City, 

As  w;is  demonstrated  at  the  WTiite  City,  Briti,-I 
iiiaiinfacturers  are  jH)vi-  in  an  exef}5tionally  gone 
[losition  to  satisfy  every  want  of  tlie  industry,  Tl" 
manufacture  of  optical  glass,  for  instance,  has  maili 
enormous  strides  in  this  country  during  the  last 
few  \ears,  and  the  effect  was  seen  in  "a  niarkei 
manlier  at  the  fair,  where  the  exhibits  included  ; 
range  of  {irojector  and  i-aniera.  lenses,  which  exciteij 
the  keenest  interest'. 

One    firm     of    exhibitors    turned    their  attcu! 
tion  to  the  manulaclure  of  projectors,  whicli  wen 
on  view,  while  a  portable  cinema-camera,  similar  n 
all  respects  to  tho.sc  suiiplied  to  the  Siiacklctoii 
Rowett  Expedition  and  the  .Mount  Everest  Expedij 
linn,  was  also  displayed  in  this  section.  I 

.\nniher  interesting  exhibit  was  a  small  eleclroJ 
generating  set  which  can  be  carried  in  a  1-ton  lonyl 
Arc  lamps  designed  to  jrjve  the  higliest  pow  eJ 
po.ssible  alsn  played  an  important  part  in  ihi 
section,  | 
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h      THE  MARKETS. 

j  EXTRUDED  BRASS  ROD  PRICES. 

March  6tli,  192-2. 
L      McKechuie  Brus.   Ltd.,    Kottou   Park   Sireet,  Bir- 
I  minghain,  state  that  the  basis  price  to  date  for  Bras^s 
I  Rods  is  tirjd.  per  pound.    Prices  for  Special  Alloys  in 
if  Kods  and  Ingots  will  be  quot  d  on  application. 


\  March  6  th,  1922. 

I  A.  Joseph  intimates  under  to  day's  date  that  he  is 
)  a  buyer  of  Non-ferrous  Scrap  Metals  at  the  uuder- 
[|1  mentioned  approximate  prices  per  ton  : — 


@  per  ton. 

New  aluminium  cuttings  £60    0  0 

General  collected  scrap  brass   27    0  0 

Clean  copper   50    0  0 

Braziery  copper   ,,   40    0  0 

Gunmetal    36    0  0 

Old  lead,  less  usual  diaft   15  10  0 

(All    metal    carted    free  m 
London  area.) 

Tea  lead   13  10  0 

Old  zinc   14    0  0 

Hollow  pewter   110    0  0 

'j    .     Shaped  black  pewter    60    0  0 

'  snd  can  Bupply  solder  as  follows: — 

,  («i  per  ton 

Plumbers',  in  bar  or  strip  form         £72  10  0 

Tiumaus'    92  10  0 

Blp-wpipe    102  10  0 


i  All 'prices  based  on  day  of  delivery  of  the  metal 
„i  unless  otherwise  arranged. 

1  MARKET  REPORTS. 

I  OILS,  ETC. 

•  Lubricating  Oils. — No    change    since    our  last 

ii  report.  Prices  of  cylinder  .stocks  cxtvcmelv  firm.  Wc 
;  quote  pales,  £13  10s.  to  £24  10s.  :  reds,  £1S  to  £.".0; 
'  dark  cylinders.  £17  to  £35  10s.;  lilidi.l  .viiii.kTs, 

£22  to  £40;   blacks,  £8  to  £l'.l;    ;ip    ,x  whaif, 
J  London,  less  ,2|^  per  cent  discoinil,  |ii  iiin|i1  ili  lixcry. 
Shipment  prices  on  application.    Siilulilc  'lil  t;'J5. 

•  Fuel  Oil. ^905/10  gravity.  £.5  10s.  per  ton;  950 
gravity.    £4    per    ton:    Imtli   ex  tank,  net  cash. 

!  -Deiivered  in  bulk  by  lank  wagon.  10s.  per  ton 
;'j  -^xtra. 

..I  Paraffin  Wax  and  Scale. — Jlarket  ijuiet  ;  118/20 
•:  deg.  Fah.  2|d. ;  123/25  deg.  Fah..  2^d. ;  125/30 

deg.  Fah.,  2|d. :  130/35  deg.  Fah.,  2|d. :  135/40 
.  deg.  Fah..  3^d.  ;  140/45  deg.  Fah.,  4^  ;  London  and 
'.  Liverpool.    Paraffin  scale  firm.    We  quote  122/24 
'i  deg.  Fall.,  l|d.  ispot,  Igd.  forward  shipment, 
i      Petroleum  Oils. — Water  white.  Is.  6d. ;  standard 

white.  Is.  5d.,  in  barrels  net;  300  deg.  -high-test  oil, 
:i|  Ofd.,  less  2^  per  cent  discnniit,  barrels  included, 
i|  ex  wharf,  London. 

•  •'■■'WMte  Oils.— Special  No.  1  white  oil.  £43;  No. 

I  d  white  oil,  £39;  No.,  1a  half-white  oil,  £37:  all  ex 
wharf,  London:  in  drums  free;  No.  2  half  white  oil, 
£34,  barrels  free ;  all  net  casli. 
Animail    Oils. — Neatsfoot    oil    (scarce   on  spot), 

•  English,  5s.  3d. ;  South  American  under  1  per  cent 
f.f.n..  5s.  75d.,  ex  wharf,  London;  English  lard  oil, 
62s.  to  74s.;  American  lard  oil,  (!5s.  lo  "(is.;  all  in 

I  barrels,  net:  pale  lior«e  oil.  3.'')s.  per  cwt.  net. 
,1  delivered. 

.  Castor  Oil. — Firm.  English  :  Pliarmaceutical, 
55s.  firsts,  50s.  ;  iseconds,  45s.  ;  e\  mills,  Hull, 
barrels  included.    We  hold  .stock  in  London  at  3s. 

j  per  cwt.  extra.  French  pharmaceutical,  63s.  in 
barrels;  67s.  in  cases,  London.  Madras  Coast  castor 
-oil,  afloat,  £41  per  ton,  barrels  included,  cif.  Lon- 
don, Liverpool,  Manchaster  and  Glasgow,  landing 

;  •  weights;  all  net  cash. 

Linseed  Oil. — Very  siteady  markel,  >pf)t  oil  .slill  at 
a  premium.    London,  spot,  38s.  6d.  ;  March/April, 

i    37s.;  May/August,  35s.  9d.    Hull,  s|m,1.  36s.  6d. ; 

'f   March/April,  3Cs.  6d.  ;  May/Augiisi .  ;r>.s.  (id. 

Rosin. — Quiet.    Amerdcan  B.  13s.;  I'"(i.  (id.; 

^  MN.  15s.  6d. :  WG,  18s.  Od.;  WW,  lli.s.  -'^.I  Ki  .  i„  h 
FG,  13s.;  WW.   17s.     We  can  offer  Spanish .  WXN' 

1     rosin  at  17s.,  ex  wharf.  Liniiloii, 

Ta'low. — At    the    auction    .sale    last  Wednesday', 
,1,715  casks  were  offered  and  400   casks   sold  at 

;    unchanged  to  occasionally  6d.   per  cwt.  advance. 

T,  Australian  mixed,  39s,  to  42s. :  beef.  38s.  6d.  to 
44s.;  iiuitt-)!!,  40s.  to  43s.  6d. 

,    ,,,  Turpfntine.--  Declined   shai'iily   lieginnin'^-   of  last. 

I;  week,  recovering  partiallx  lalci.'  .\ n  icnca  n  ,  I  ."i ;{,|.  : 
'French,  in  Anieritan  liaricls.  imt  uffcriiig;  S.|i;mmsIi. 

I     in  American  barrels,  70s.:  wlntc  sniiit,  l.s.  Hd.  jiii 

I     gallon,  barrels  included,  e.\  wharf,  Loud  m.  Siini|>'e 

^    o.n.  application. 

I  Arthur  Brown  &  Co.  Ltd, 

j  I2fi,  Bisbopsgatc,  London,  E.C.2/ 


ENGINEERING  WOftLt). 

NEW  YORK  METAL  MARKET. 

The  latest  quotations  on  the  metal  market  are  : — 

'  ■  Dols.  per  ton. 

Iron,    No.    2  '  American  .Nortti&rii 


Foundry    18.50  tol9.00 

Cents  per  lb. 

Tin,  spot    29.75 

Zinc,  East  St.  Louis    4.02^ 

Copper,  Electrolytic,  .sp,,t    12|tol3 

Copper,  Electrolytic,  futures    13 

— Renter. 


SYDNEY  HARDWARE  MARKET. 

Tiio  Sydney  liardwair  lurirkct  ,-lii>w,s  little  change. 


The  fn-, lowing  are  the   imotalinns  :  — 

r'^'ncing  wire  :—  Per  ton. 

Au.straliaii  black.  No.  8  gauge   £23    5  0 

.4u.stralian  black,  No.  10  gauge    24    5  0 

American  galvanised,  No.  8  gauge    24  15  0 

.\nie)-ican  galvanised.  No.  10  gauge  ...    28    0  0 

Barbell  w  ue  : —  Per  ton. 

.Vustialian  galvanised,  12^  gJ^uge   £42    0  0 

American  galvanised,  12  gauge    35  10  0 

(Jalvan/ised  iron  : —  Pei'  txm. 

English  corrugated,  2(i  gauge   £37    0  0 

English  ))lain,  26  gauge    39    2  6 

Per  mile. 

Rabbit -proof   netting     £67  15  0 

Per  ton. 

Sheet  lead,  in  full  rolls   £38    0  0 

Bar  iron   24  10  0 

Shoeing  steel    25  10  0 

Steel  plates   28    0  0 

Steel    sheets    34    0  0 

Tinplates,  Biitish,  per  double  bO'X    3    2  6 


— Renter. 

BRUSSELS  IRON  AND  STEEL  MARKET. 

The  Brus.'jels  iron  and  steel  market  js  still  weak 
nwiirg  chiefly  to  the  falling  off  in  demand. 

ill  steel  the  tendency  is  even  towards  an  accen- 
tu;iiiiiii  III  this  position,  while  the  prices  for  iron 
are  SI  ill  .impressed  and  the  demand  for  export  is 
almost  nil. 

Sheet  iron  is  weak  and  British  competition  is 
proving  ilisastrous.    There  is  a  lack  oi  ofdei's  at 

coiisfiaii  I  i  iii  works. 

Till   ii.liiiwing  are  among  the  latest  quotations  :~ 


Francs. 

Commercial    bars    420 

Belgian  fniindiy  pig  iron,  No.   1    270 

Belgian  iomiilr\-  pig  iron.  No.  2    255 

Sheets,  nialjiuuy   ,   480-900 

Sheets,  polished    1,075 

Sheets,    galvuiii.sed    1,400-1,700 

Rails    400 


-  Renter. 


SPANISH  ORE  FREIGHT  MARKET. 

The  following  are  among  the  latest  quotations  on 
the  Spanish  ore  freight  market  :  Bilbao  to  iMiddles- 
brough,  7s.  6d. ;  to  Cardiff,  7s. ;  to  Newport  River, 
7s.  6d.,  7s.  7^d.,  7s.  9d.,  and  8s.  Huelva  to 
Rotterdam,  7s.  3d.  ;  to  Leith,  lis. ;  to  Tyne,  10s.— 
Renter. 


THE  LONDON  IRON  &  STEEL  EXCHANGE. 

Rather  more  active  conditions  characterised  the 
weekly  meeting  of  the  London  Iron  and  Steel 
Exchange  on  Tuesday.  Business  has  e.xpaiuh'd  of 
late,  but  the  complaint  that  has  been  heard  for  so 
many  months  that  orders  are  small  in  Inilk  con- 
tinues. The  demand  from  the  home  market  has 
revived  somewhat,  and  in  the  absence  of  supplies 
of  Continental  material  at  competitive  prices  the 
British  works  are  re;i)iiiii::  tlie  full  benefit  of  this 
improvement.  .\  ui-:ii:st  of  rulintj  jirices  is  still  a 
j)romi)ient  cliarael i  ristic  i.if  the  market,  ami  the 
majority  of  buyers  are  holding  off  tlie  market  until 
the  last  moment  in  orde^r  to  secure  any  advantage 
that  may  result  in  price  reduction.  There  has  been, 
however,  a  few  signs  of  forward  buying  recently, 
and  more  readiness  in  accepting  manufacturers' 
assurances  that  any  further  drop  in  prices  must  be 
preceded  by  a  i cdiii  t  ii ui  in  railway  rates  is  observ- 
able nil  till  |i,iri  I'l  biiyns.  The  pig  iron  market  is 
still  iiiu'  lit  the  niuhi  active  departments,  and  it  is 
uimIi'i  stood  that  the  question  of  advancing  the 
i|Uii;ations  of  the  descriptions  most  in  deniaiul  lias 
been  under  consideration.  Such  a  course  would 
pi-nbably  check  demand,  but  the  iron  producers  are 
faced  with  the  possibility  of  an  increase  in  the  cost 
of  fuel,  and  probably  wish  to  make  their  position 
secure.    There  is  still  an  active  demand  for  billets. 


and  a  steady  demand  is  being  e.\peiuenc&d  f-rona,  tjie 
finishing  branches  of  the  trade.  Enquiries  from 
abroad  for  semi-finished  material  are  also  good;  but 
for  isome  little  time  no  export  transactions  woi-thy 
of  note  have  taken  place  in  this  market.  The  over- 
seas demand  for  finished  material,  on  the  other 
hand,  is  encouraging,  and  in  one  or  two  cases 
British  works  are  extending  their  scale  of  opera- 
tions. Recent  advances  in  the  prices  quoted  by 
American  works  for  export,  it  is  reported,  have 
been  reflected  in  an  increased  volume  of  enquiry  in 
this  country  from  Far-Eastern  markets. 


NOTICES  OF  MEETINGS. 


INSTITUTION   OF   BRITISH  FOUNDRYMEN. 

BiRMiNGHA.M  :  A  meeting  will  be  held  on  March 
11,  in  the  Municipal  Technical  School,  Suffolk 
Street,  at,  6-30  p.m.  A  paper  will  be  given  by  ^Iv. 
E.  Miller  on  "Improvements  in  the  annealing  of 
Malleable  Castings. ' ' 


THE  INSTITUTION  OF  CIVIL  ENGINEERS. 

LoNnoN  :  In  connection  with  the  Institution,  a 
students'  meeting  will  be  held  at  the  headquarters. 
Great  George  Street,  Westminster,  S.W.I. ,  on 
;\Iarch  15,  at  6  p.m  The  first  of  two  Vernon 
Harcourt  lectures  on  ' '  The  Great  Ship  Can.ils  of 
the  World"  will  be  given  by  Mr.  Gerald  Fitzgibbon, 
M.Inst.C.E.  Sir  Maurice  Fitzmaurica,  C.M.G., 
F.R.S.,  past-president,  will  take  the  chair. 

London  :  A  dii,  i  ■   ii,..iiim  I'ill  Im-  1i.-1<1  at  the 

Institute,  (in  m  i-.        -  \\  .-i  uiin-i .  i  .  S  W'.l, 

on  March  21.  ai  'i  r  '  wiicn  a  jiapei  will  be  read 
on  "AU-electrie  .\ii;.  i  itic  Power  Signalhng  on  the 
Metropolitan  Raiiwav,  '  by  Mr.  \\'illiam  Willox, 
M.A.,  M.Inst.C.E. 


INSTITUTION  OF   MINING  AND 
METALLURGY. 

London  :  The  sixth  general  meeting  of  the  31st 
ses.sion  of  the  Institution  of  Minihg  and  Metallurgy 
will  be  held  in  the  rooms  of  the  Geological  Society, 
Bm'lington  House,  I'iccadilly,  on  ,.^al'i;,.  iu,  ai  o-oO 
p.m.  The  following  papers  will  be  submitted  for 
discussion  :  "Rates  on  the  Valuation  of  -res.  Con- 
centrates and  Smelter  Products,"  by  Mr.  L.  C. 
Stuckey,  and  "  ilethods  of  iMeasuring  Horizontal 
Angles  involving  Steep  ^or  Precipitous  Sights,"  by 
Mr.  L.  H.  Cooke. 


JUNIOR  INSTITUTION  OF  ENGINEERS. 

London  :  On  March  17  a  meeting  will  be  held, 
in  the  Caxton  Hail  at  8  o'clock,  wJien  a  lecturette 
will  be  delivered  by  Mr.  G.  H.  Ayreis, 
A.iM.I.Mech.E.,  on  "Power  Factor  Improvement." 


ROYAL  AERONAUTICAL  SOCIETY. 

London  :  A  pajaer  will  be  read  by  Dr.  E 
I'uUin,  on  "Radiological  Inspection  Works,"  on 
March  16,  at  5-30  p.m.,  at  the  Royal  Society  of 
^^rts,  18,  John  Street,  Adelphi,  W.C.  - 


INSTITUTION  OF  ELECTRICAL  ENGINEERS. 

London  :  An  ordinary  meeting  will  be  held  in  the 
Lecture  Theatre  of  the  In.stitution,  Savoy  Placei, 
Victoria  Embankment,  W.C. 2,  on  ilarch  16,  at 
6  p.m.  Mr.  J.  G.  Hill  will  give  a  paper  on 
"Phantom  Telephone  Circuits  and  Combined  Tele- 
graph and  Telephone  Circuits  Worked  at  Audio 
Frequencies." 

London  :  In  connection  with  the  Students' 
Section  a  meeting  will  be  held  on  March  17,  at 
Institution  Building,  at  7  p.m.,  when  an  address 
will  be  delivered  by-  the  president,  Mr.  J.  S. 
Highfield. 


MANCHESTER  ASSOCIATION  OF  ENGINEERS. 

-M.VNCHESTER  :  All  open  meeting  will  be  he'.d  in 
the  Chemical  Lecture  Theatre,  College  of  Tech- 
nology, on  March  17.  to  commence  at  7  p.m. 

BIRMINGHAM  METALLURGICAL  SOCIETY. 

Birmingham  :  On  Jlarch  16  a  meeting  will  be 
held  at  the  Assembly  Room,  Cliamber  of  Com 
meice.  X.'w   .'=!treet,  at  7-15  p.m.  A  paper  entitled 
•  Sonii    \,~|h  ris  of  the  Testing  Of  Materials,"  will  b« 
lead  by  S\t.  K.  T.  R^ilfe,  F,I,C, 
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Engink  Capacity.  (TJie  Aiilouioliilc 
Engineer,  Fehiuaiv,  1922.) 

The  small  car  ot  to-day  has,  as  a  rule, 
an  engine,  of  nreagre  rapacity,  and  the 
■whole  peiformance  of  tlie  car  is,  of  conise, 
influenced  hy  this.  The  compi  (Hii  i^c 
between  speed  and  flexibility  is  f^eiieially 
so  effected  that,  in  order  to  g'ive  the  lesult.s 
desired  by  the  average  user',  the  engine 
must  perforce  run  at  a  rate  productive  of 
noise,  wear  and  tear.  At  the  lower  end 
of  the  scale  the  car  calls  for  constant  gear- 
changing-  in  order  to  permit,  without 
labouring,  of  slow  speeds  under-  adveise 
conditions. 

Running  economies  conse(]uent  upon 
extreme  restrictions  in  engine  size  are  not 
veiy  great — the  difference  in  petrol  con- 
sumption betiween  an  average  1,10(V 
1,500  (c.  car  and.  one  of  2,000  cc. 
accounts  for  possiblv  10s.  or  15s.  in  a 
1,000  miles,  yet  the '2,000  cc.  car  will  be 
of  a  different  calibre  throughout.  Such 
a  car  is  of  greater  weight  and  nnjre  heaA'ily 
tyred,  rolling  and  road  resistances  greater 
and  soi  on,  and  were  the  bjigger  engine 
to  be  placed  in  the  smaller  chassis  bul 
little  extra  consumptidii  would  be 
expe(  ted. 

In  return  for  the  extra  capacity  and 
improved  power  weight  ratio,  the  car 
would  become  quite  a  different  vehicle, 
more  pleasant  to  drive  and  working  under 
satisfactory  conditions  mechanically. 
Overhauls  would  be  less  frequent,  slight 
losses  of  tune  "  relatively  unimportant, 
and  the  periods  between  decai'bonisatiou 
longer . 

As  regards  detail  the  big-ger  engine 
would  gain,  for  in  the  little  engine  load- 
ing increases  iai)idly  as  ^•l^eeds  advance, 
yet  by  the  natuie  of  the  engine  the  bear- 
ings are  restricted  by  the  scale  of  the 
design.  The  cylinders  cannot  be  reduced 
■jrro  'lata,  cer-tain  thieknesses  being  "  con- 
stants," such  as  the  minimum  wall  of 
metal  obtainable  in  a  castirrg-,  the  support 
for  cores  and  proportions  for  water-ways. 
Valve  spacing  and  jacketing  round  ports 
necessitate  conrpiomise,  often  com))elling- 
the  designer-  to  dejiart  consideralily  fr(mi 
the  ideal  originally  in  mind. 

Thj^  Dowsox  &  Masox  (jas  Plants. 
(BeairJinore  News,  February,  1922.) 

The  Dowson  &  Mason  Gras  Plant  Co. 
litd.  is  a  subsidiarv  concern  of  Messrs. 
Wm,  Beardmore  Ltd.,  the  works  l)eing  at 
Levenshulme,  Manchester. 

For  tlie  benefit  of  reader.s  who  may  not 
be  familiar  with  the  i)rocess  of  making 
"  producer  "  g*as,  it  may  be  ex])lained 
that  the  gas  is  made  by  passing  steam 
mixed  with  air  tbrongh  red-hot  fuel  in  a 
verti(!al  gas  ])r()ducer.  The  steam  is 
decomnosed,  the  oxygen  combinino'  witli 
part  of  the  carbon  of  the  fuel,  while  the 
hydrogen  is  set  free  in  tlie  form  of  gas. 

In  addi+inn  to  the  reaction  between  the 
steam  and  the  incandescent  fuel,  tlieie  is 
a  further  reaction  between  the  air  which 
is  passed  in  with  the  steam  and  tire  carbon 
in  the  fuel.    The  oxygen  in  the  aii  com- 


bines with  the  remainder  of  the  carbon, 
giving  carbon  monoxide  gas  with  a  cer- 
tain jMoportion  of  carbon  dioxide.  The 
combustible  co'nstituents  oi  the  gas  con- 
sist of  liydrogeTi,  carbon  monoxide  and  a 
small  percentage  of  marsh  g-as. 

Tire  process  is  continuous  and  auto- 
matic, and  there  is  no  outside  tire  as  with 
an  ordinary  retort.  The  cost  of  repairs  is 
low,  and  the  apparatus  is  sini])le  and  easy 
to  work.  The  gas  is  made  as  (juickly  as 
it  can  be  consumed,  and  its  production 
can  be  governed  automatically  to  suit  a 
varying  rate  of  consumption. 

I'here  are  varioirs  tyiies  of  jjroducer-gas 
]jlants.  The  original  Dowson  ])lant  is 
worked  with  a  jet  of  steam  at  ])ressure, 
acting-  as  an  air  injector,  and  is  known  as 
the  pressure  plant.  A  more  recent 
development  is  the  suction  plant,  the 
steam  and  air  being  drawir  into  the  ))ro- 
ducer  by  a  fan  or  by  the  suction  of  a  gas 
engine.  The  chemical  process  of  making 
the  gas,  and  the  c()nsuni])tion  of  fuel  in 
the  ])roducer,  are  the  same  in  both  types. 
Another  modification  enables  tlie  producer 
to  be  worked  with  wood  refuse,  shaving's 
and  sawdust  as  the  fuel  from  which  the 
gas  is  made.  The  ordinary  pressure 'and 
suction  i)lants  are  Avorked  witli  anthracite, 
chai'coal  or  gas  coke.  Tlie  cheajier 
bituminous  coal  can,  however,  be  used  in 
anotlier  type  of  plant  sjiccially  devised  for 
tin's  ]jurpose. 

PxEiM ATic  Drill  for  Oil  Wells.  (71ie 
I'vtvnliuni  World,  March,  1922.) 

According  ,  to  a  leport  from  Texas, 
arrangements  are  being  made  at  Kaufnnui 
f(jr  the  manufacture  of  a  pneumatic  oil- 
well  drill  which,  if  it  does  the  work 
claimed  for  it,  may  revolutionise  the 
juesent  method  of  field  operations.  The 
drill  is  the  invention  of  J.  B.  Fender  and 
it  is  stated  that  it  will  make  a  hole  at  the 
rate  of  2,000  ft.  a  day.  This  drill  is 
o])erated  by  compressed  air.  There  is  a 
liard  steel  chisel  which  works  at  the 
bottom  of  the  well  under  i)ressure  of  an 
air  hammer  making  2,S00  strokes  per 
minute,  of  -HW  11).  stroke  pressure.  The 
(hill  makes  60  revolutions  per  minute. 
There  is  a  small  scoop  in  the  end  of  the 
(bill  stem  which  follows  the  chisel  and 
scoops  all  formations  as  it  is  cut  by  the 
chisel.  Com]n'essed  air  i.s-  forced  down 
between  the  casing  and  the  drill  stem, 
68  h.p.  to  the  square  inch,  and  brings  the 
formation  back  through  the  drill  stem  at 
the  rate  of  1,400  ft.  per  second  and 
carries  it  away  like  chaff  from  a  thresh- 
ing machine.  The  chisel  cnts  15  in.  pin- 
minute  either  in  ordinarv  formation 
or  in  concrete,  which  would  be  between 
1,900  ft.  and  2,000  ft.  per  day. 

Mr.  Fender  has  another  invention  which 
turns  the  drill  and  lowers  the  casing  at 
the  same  time,  carrying  tin-  casing  down 
with  the  drill. 


Till'  lournal  of  the  Concrete  Institute 
for  February  contains  a  very  tine  illus- 
trated arlicle  on  reinfoi'^ed  coticreto  piers 
and  marine  works  by  W.  Noble  Twelve- 
trees,  M.I.M.E.,  in  which  many  wharves 
and  jetties  at  varion-~  povt^  are  described. 


The  Oil-electric  Ship.  {Electrical 
Industries,  February  22,  1922.)  ' 
Probably  on  account  of  the  severe 
depression  in  the  shipbuilding  industry, 
one  hears  little  to-day  of  any  active  steps 
Iieing  taken  to  exploit  the  electric  pro- 
pulsion of  ships.  Those  concerned  in 
this  field  must  surely  have  got  beyond  the 
stage  of  imagining  that  electric  gear  has 
only  an  auxiliary  fum  tion  to  perform  on 
board  ship.  We  trust,  however,  that  j 
active  opposition  by  electiical  people  to  [ 
this  important  application  of  electricity 
has  not  been  followed  by  apathetic 
indifference  to  the  orders  for  electrical 
])lant  Avhich  ought  to  be  forthcoming. 
The  (jeneral  Electric  in  America  has  ju.st 
completed  the  conversion  of  a  ves.sel, 
originally  built  on  the  Clyde  in  1912,  for 
Canadian  service  on  the  (heat  Lakes. 
With  direct  drive  her  original  Diesel 
engine  equipment  proved  insufficient,  and 
she  has  now  been  converted  to  electric 
drive.  Two  Ansaldo  engines  of  500  h.p. 
each  drive  two  generators  of  350  kw., 
each  supplying  power  to  a  850  h.p.  motor 
direct  connected  to  the  propeller  shaft. 
The  ship  is  250  ft.  long  and  42  ft.  in 
beam,  and  her  normal  speed  is  10  knots. 
A  contractor  gear  has  been  installed  for 
the  control  of  the  generators  and  motors. 
It  is  stated  that  the  trials  of  the  vessel, 
which  is  the  first  Diesel-engined  electrical- 
propelled  cargo  steamer  to  be  equipped  by 
a  Cnited  States  firm,  have  been  com- 
pletely successful. 

When  a  Motor  Won't  Start.  {Electrics, 
February,  1922.) 
If  the  starter  is  O.K.,  the  failure  of  a 
motor  to  start  is  often  accompanied  by  the 
blowing  of  the  fuses.  This  clearly  shows 
that  too  much  current  is  passing  through 
the  armature.  In  such  a  case  it  may  be 
that  the  machine  is  oveiloaded,  or  very 
probably  there  is  a  break  in  one  of  the 
field  coils. 

If  an  overload  be  su.spected,  the  motor 
should  be  freed  from  the  load  and  aii 
attempt  made  to  start.  If  this  is  success- 
ful, obviously  the  apparatus  driven  need?- 
overhauling.  To  test  the  field  coils  the 
leads  should  be  disconnected  and  a  cell 
and  detector  applied.  AV believer  leads  are 
disconnected  the  elementary  rule  of  mark- 
ing them  so  as  to  indicate  where  they 
came  from  should  not  be  forgotten,  for  a 
burnt-out  machine  might  conceivably  re- 
sult if  a  wrong  connection  were  to  be 
made.  If  it  be  established  that  the  break 
is  in  a  certain  coil,  it  is  best  to  examine 
first  the  points  where  the  leads  emerge 
from  the  insulation  surrounding  the  coil, 
as  damage  is  more  likely  to  be  done  theie 
than  at  any  other  point. 

In  the  event  of  the  removal  of  the  coil 
being  necessary  it  will  be  best,  if  the  inner 
end  of  the  coil  be  accessible,  to  start  un- 
winding from  that,  as — apart  from  the 
exit  of  the  leads  from  the  insulation — the 
break  is  most  likely  to  occur  near  that  I 
end. 
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I  The  Forthcoming  Season. 

.y  It  is  ])i  ohii l)le  tluit  for  some  years  to 
y  come  the  flying-  year  will  l)e  divided  into 
[l  "  ofl"  "  and  "  on  "  seasons  in  this  ])ait  of 
jij  the  world.  This,  of  course,  is  partly  due 
\\  to  the  diffifulties  encountered  during 
y  winter  months,  such  as  fogs,  mists,  heavy 
I'i  winds,  sliorter  periods  of  daylight,  etc. 
Ijl  In  the  main,  however,  if  is  due  to  the 
f-  erroneous  assumption  of  groundsmen  (i.e., 
v.,  prospective  passengers  and  other  users  of 
li  aerial  services)  that  the  dangers  of  flight 
K  are  directly  proitortional  to  the  difficulties. 
.1  This  is  a  tallacy  which  will  only  be 
Ij^l  removed  from  the  j)uhlic  mind  in  the 
]|  course  of  time,  as  transport  fli'uis  succeed 
.(ji  in  captuiing  more  and  more  commercial 
i  opportunities  during  winter  months  and 
j.  thus,  by  actual  demonstration,  convince 
^  the  public  of  their  ability  to  maintain 
j,  efficiency  services  in  any  weather. 
I*  The  preparations  at  jn  esent  underway  at 
|i  the  London  Terminal  Aerodrome,  at 
i;  Croydon,  speak  well  for  the  increased 
!i  volume  of  tiaffic  that  is  anticipated  on 

Continental  routes  during  the  forthcoming 
Y'.  season.  Work  has  already  begun  in  con- 
){  aection  with  the  erection  of  the  new  oflices 
!;  of  the  Daimler  Hire  Air  Service  wliicli 
\  will  commence  operations  on  the  London- 
'f  Paris  route  on  April  3.    This  makes  the 

tihird  firm  who  will  run  regular  daily  ser- 
(  vices  between  T>ondon  and  Paris,  the  ofhcr 
I;  two  being  Handley-Page  Transport  and 
■3  the   Instone   Air   Line.  Handley-Page 

Trans])()rt  have  iust  given  notice  of  a 
I  further  reduction  in  their  freight  charges, 
I,  the  new  rate  being  as  low  as  5d.  per  lb. 
I  for  heavy  parcels.  It  is  expected  that 
{   other  firms  will  follow  the  lead    in  the 

immediate  future.  An  automatic  wind 
f  gauge  is  also  being  erected  which  works 
r  on  the  pitot-tube  ])rinci])le.  and  records 
\:  continuously  the  sjjeed  and  direction  of 
I  the  wind. 

Arrangements  are  being  made  to 
I  improve  the  drainage  of  the  roads  leading 
r   to    the    aerodrome,     whilst    the  actual 

entrance  is  ])eing  made  considerably  wider. 

\  More  About  the  Napier  "  Cub." 

_  Last  week  a  brief  reference  was  made 

p  in  these  columns  to  the  new  1,000  h.]). 

[  ?fapier      Cub  "   aero  engine.      At  the 

1  time  of  going  to  press  few  details  of  its 

f  construction  were  available.  Furthermore. 

P  it  must  to  some  extent  remain  a  "mystery 

;  machine  "  for  some  time  to  come,  as  it  is 

<  about  to  be  installed  in  a  special  plane 

[  built  for  the    Aii-   Ministry    for  special 

I  purposes.      Needless    to    say,    the  Air 

Ministry  have  ample  reasons  for  secrecy 

•  both  with  resspect  to  the  constructional 
I  details  of  the  engine  and  the  ]jur])oses  for 
'  which  the  new  machine  is  intended.  Tlic 
!  acconiDanyihg  Dhotograi)li,  however,  and 
I  the  following  details,  which  have  not  yet 

•  been  disclosed  to  the  general  Press,  and 
1  which  comjjrise  all  the  information  sanc- 
'  tioiied  by  the  Air  Ministry,  will   be  of 

interest. 

i  1,000  H. p.  Napier  "  Cfb  "  Aero  Engine, 

I  Tractor  Type. 

[  Number  of  cylinders:  Ifi. 
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Ai  rangemcnt  of  cylindeis  :  Four  lines 
on  four  (nanks. 

Bore:  Gj  in.  (15875  mm.). 

Stroke:  7i  in.  (190o0  mm.). 

Normal  b.h.p.  and  speed:  1,000  b.h.p. 
at  l,8t)0  revolutions  per  minute. 

Total  swept  volume  of  engine:  3,C)81'6 
cubic  inches. 

Compression  ratio:  52—1. 

Direction  of  rotation  of  crank:  Auti- 
cloikwi.se  viewed  from  propellor  end. 

Dii  ection  of  rotation  of  pi  opellei- : 
Clockwise  viewed  from  propellor  end. 

Normal  speed  of  propeller  :  752  revolu- 
tions ])er  minute. 

Type  of  gear  reduction  to  piopeller : 
S])ur  gearing. 

Lubrication  system  :  Foiced  to  all 
bearings. 

Type  of  carburretters :  (juadi  uple  car- 
buretter cast  with  oil  sump. 
Mixture  conliol:  Hand  control. 
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of  air  transport.  Our  problem  to-day, 
is  largely  a  problem  of  "popularising 
flight,"  of  bi'inging  the  aeroplane  within 
file  realm  of  the  public  consciousness  dur- 
ing leisure  hours.  It  is  no  longer  a 
problem  of  proving  that  aerial  transport 
can  be  made  safe  and  reliable,  but  of 
demonstrating  that  it  is,  to-day,  safe  and 
reliable.  It  is  the  attitude'  of  apathy 
towaids^  the  i)ractical  facilities  altorded 
by  commercial  aviation  that  must  be  worir 
away  by  persistent  demonstration  of  its 
value  in  as  many  spheres  as  possible.  In 
this  connection  the  air  i)ropaganda  work 
of  the  Berkshire  Aviation  Co.  Ltd.  dur- 
ing the  past  month  has  been  of  great 
service.  At  Market  Drayton  numerous 
cross-country  flights  were  carried  out,  and 
several  landowners  experienced  the  joy  of 
insj)ecting  their  ])ropertv  from  the  air. 
Tile  same  firm  has  been  doing  good  work 
at  Nantwicb.    On  Sunday,  February  12, 


1,000  h. p.  Napim-  "Cub"  Eug  ne. 


Fuel  consumption  jier  hour:  Five  pints 
per  h.p.  hour. 

Type  of  ignition:  Four  magnetos. 

Direction  of  rotation  of  revolution 
counter-drive  facing  shaft  on  engine: 
Clockwise. 

Starting  arrangements  :  Distributor 
provided  for  gas  starter. 

It  is  hoped  that  before  the  coming 
summer  has  jjassed  at  least  one  "Cub" 
will  be  si)ared  for  ex])erimental  work  in 
connection  with'  commercial  aviation. 
Thp  engine  designer  has  taken  a  long 
stride  ahead;  the  aircraft  world  is  now 
waiting  for  the  aero])lane  ccmstructoi  to 
come  up  to  scratch. 

The  Value  of  Joy^flipping. 

There  is  going"  to  be  a  big  boom  in 
"sporting"  flight  this  summer.  The 
development  of  this  aspect  of  aviation  is 
of  su))ieme  importance  to  tlie  rapid  growth 


()()  passengers  were  taken  up,  and  during 
the  succeeding  week-daj-s  an  average  ot 
24  ])er  day  was  maintained.  Many  of  the 
farmers  who  indulged  had  the  satisfaction 
of  winning  side  bets  of  f  10  foi"  making 
the  trip. 

New  Light  at  Madrid  Aerodrome. 

.V  lighthouse  has  been  inaugurated  at 
Cuabro  Vientos  aerodrome  at  Madrid.  The 
light  is  on  a  cylindrical  tower,  resting  on 
a  stone  building,  its  height  above  the 
ground  l)eing  75  ft.  The  light  itself  is 
acetylene,  of  4,000  to  5,(i(!0  c.p.  It 
spells  out  the  letters  H  T  I,  that  is,  four 
dots  of  half  a  second  each,  ecli])se  two 
seconds;  one  dash  of  thre(>  seconds, 
eclipse  two  seconds;  two  dots  of  half  a 
second,  eclipse  two  seconds.  The  light- 
house will  only  be  illuminated  when  notice 
has  been  given  of  the  impending  arrival  of 
aeroplanes. 


Air  Transport. 
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NEW  70-TON  SIX-WHEELED 
WAGON  FOR  NORTH-EASTERN 
RAILWAY  CO. 

There  lias  I'ocently  bceu  turned  out  fitjiii 
the  York  works  of  the  -  North-Ea.stern 
Eailway  Co.  a  trolley  wagon  capable  of 
carrying  loads  up  to  and  including  TO 
tons,  either  concentrated  in  the  centre  of 
the  wagon  or  distributed  over  the  well. 

The  following  drawing  and  photograph 
give  a  good  idea  of  the  wagon,  the  prin- 
cipal   diiucMisions    being  :     Length  ov!M- 
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niie  ])iece  which  'up  to  the  present  this 
firni  have  turned  out,  so  there  is  ample 
niaigiu  in  the  design  of  the  wagori^  fpr 
future  developments. 

The  wngon  is  monnteil  on  six-wheeled 
bogies  luiviiig  plate  side  frames.  '.The 
wheels  are  ■)  ft.  1  in.  diameter  on  tread, 
having  12  in.  ty  Gin.  diametci'  journals. 
6ft.  Sin.  centre  io  centie,  the  whole  oi 
the  bearing  springs  being  fitted  with 
equalising  links. 

The  wagon  is  fitted  uoinplete  witli 
transvei-.sc    and    longitudinal    beams  foi- 


rO-Ton  Wawoii. 


buffers,  57  ft.  6  in. ;  length  over  head- 
stocks,  i>4ft.  6  in. ;  length  centre  to  centre 
of  bogies,,  35  ft.  6  in.;  length  wheelbase 
of  bogie,  12  ft.;  length  of  Avell  at  main 
girders,  14  ft.  6  in. ;  length  of  well  at  end 
plates,  18  ft.  5  in.  ;  width  over  main 
girders,  <Sft.  lOin. ;  widtii  over  wagon 
extreme,  S  ft.  2|  in. ;  tare  weight  of 
wagon,  ;38  tons  16  cwts.  3  qrs. 

The  Avagon  was  designed  primarily  for 
the  conveyance  of  electrical  stators  for 
turbo-alternators  from  Tyneside,  so  that 


securing  leads  to,  also  a  good  supply  of 
binding  chain  shackles  placed  in  suitable 
positions. 

Before  the  wagon  was  sent  into  trafhc, 
test  loads  xip  to  .  its  carrying  capacity 
were  placed  upon  it,  and  running  trials 
carried  f)ut  which  were  entirely  satis- 
factory. 

The  wagon  was  designed  t(t  negotiate 
curves  into  works  at  slow  speeds  of  a 
minimum  radius  of  TO  ft.,  but  in  actual 
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INFLUENCE  OF  IMPURITIES 
ON  GRAIN  GROWTH. 

1  HE  following.;  is  a  summary  of  a  papel 
by  the  Eesearch  Staff  of  the  General  Elec 
trie  Co.  (London),  (work  conducted  bj 
Major  0.  J.  Smithells,  M.Sc.),  on  "  Tht 
Effect  of  Impurities  on  Kecrystallisatior 
and  (j-raiu  (Irowth,"  j)resented  at  th't 
annual  general  meeting  of  th«  Institutt 
of  Metals,  held  in  London  on  Wednesday 
March  8,  1922. 

This  research  was  undertaken  to  deter 
mine  the  effect  of  small  quantities  of  im 
purities    in    tungsten    on   the  structur 
developed  on  annealing.    Tungsten  wirei 
were     prepared     containing  accurate! 
known    quantities    of    thoria,  alumina 
silica,  lime  and  the  alkali  metal  oxides,  ij 
various    proportions.      The  piogressiv 
changes  in  crystal  structure  on  annealihj 
at  2,500  deg.  K.  were  followed  iu  eaci 
rase,  and  the  distribution  of  the  impuriP 
ties  in  the  metal  determined.       It  wa 
found  that  the  refractory  oxides,  whii  I 
ultimately     segregate     in     the  graul 
lioundaries,  exert  a  definite  resistance  u 
grain  growth,  depending  upon  the  natu^ 
and  amount  of  oxide  present.    The  alkai 
metal  oxides  alone  have  no  influence  upi 
grain  growth.    An  entirely  new  type  <> 
exaggerated  gi'owth  has,  however,  bee 
found  to  take  j)lace  on  annealing  tungstc 
containing  a  few  tenths  per  cent  of  boi 
a  refractory  oxide  and  an  alkila  met  i 
oxide.    Single  crystals  accupying  the  ei 
tire  cross-section  of  the  wire,  and  thriv 
hundr-ed  times  as  long  as  their  dianieteij 
are  formed  on  annealing  for  a  fiaction  ■ 
a  minute. 

The  authors  i)ut  forward  an  hypotliesi 
based  on  the  idea  that  crystal  <>rowth  an 
recrystallisation  in  metals  depends  on 
difference    in    vapour    pressure  betwee 


these  can  be  sent  erected  complete  with 
their  turl)ines  in  j)ositioii,  it  having  been 
found  unsatisfactory  to  sliij)  th(>  stators  in 
I)arts  and  erect  at  site. 

The  wagon  is  expected  to  convey 
shortly  its  first  load  of  this  (h'sciiption , 
whicli  will  consist  of  an  electrical  statoi 
from  Messrs.  C.  A.  Parsons  Co.  l;td., 
Heaton.  to  Shanghai,  weighing  about  GO 
tons. 

Thi>;      iho  heaviest  electrical  stator  iu 


rO-Ton  Wagon. 

trials  has  safely  passed  rcuind  a  61  It. 
curve,  which  is  a  very  satisfactory  pei- 
torniance  for  such  a  rigidly  constructed 
wagon  considering  tliat  same  is  fitted 
with  six-wheeled  bogies. 

We  aie  indebted  to  Sir  Vincent  I,. 
Raven,  K.B.L.,  chief  mechanical  engineer 
io  the  'North-J'lastern  Railway  Co.,  to 
whose  designs  the  wagon  is  built,  for  the 
drawing  and  photograph  accompanying 
this  article. 


nei^lil>ouring  rrystal  grains.  t)u  tliil 
hypothesis  the  new  type  of  exaggera'e 
grain  growth  is  satisfactorily  explaiiu'c 
The  authors  then  proceeded  to  a  critic; 
survey  of  published  work  on  recrystallis; 
lion  and  g'raiii  growth  from  the  jjoint  i 
view  of  the  vapoui  piessure  hypothesis 
They  showed  that  it  explained  the  know 
phenomena  in  relation  to  the  eftect  i 
strain,  grain  size  and  temperature  i 
regulating  recrystallisation  and  giai 
growth  on  annealiiiu' 
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Shipping  News. 


Port  Statistics. 

Accoiclin<^-  to  statistics  issued  by  the 
Ministry  of  Transport  the  net  registered 
toiinnges  of  vessels  arriTing  and  departing, 
with  cargoes  and  in  ballast,  in  the  coast- 
ing and  foreign  trades  of  the  United 
Kincdom  during  the  months  of  November 
and  December,  1921  and  1920,  were  as 
shown  iji  the  following  table  :  — 

Arrived. 
1921.  1920. 
Month.  Tons.  Tuns. 

November    10,030,777       .  .  9,174,89o 

December    10,474,059       ...  9,7.52,(i.37 

Departed. 
1921.  1920. 
Month.  Tons.  Tons. 

November    10,383.291       ..  9,111,247 

December    10,392,831       ...  10,033,018 

The  total  tonnage  imported  in  Decem- 
ber, 1921,  viz..  3.080,000  tons,  showed  a 
decrease  of  263,000  tons  compared  with 
the  preceding  month,  and  a  decrease  of 
643,000  tons,  or  17'3  per  cent,  as  compared 
with  December,  1920. 

Exports  in  the  month  of  December, 
1921,  amounted  to  5,345,000  tons,  an  in- 
crease of  1.863,000  tons,  or  53'5  per  cent, 
over  the  figures  for  the  corresponding 
period  in  1920.  The  tonnage  of  coal,  coke 
and  patent  fuel  amounted  io  4,536,000 
tons,  us  compared  with  2,613,000  tons  in 
Decembei',  1920.  but  in  other  exports 
there  was  a  decline  of  60,200  tons,  or  6*9 
per  cent. 

The  following  statement  shows  the  esti- 
mated tonna'jes  of  imports  and  exports  for 
the  United  Kingdom,  based  on  Board  of 
Trade  returns,  during  the  month  of 
December,  1921,  with  correspondinti- 
figures  for  1920  and  1913:  — 

Imports. 

Month  of  December  Tons. 

1921    3.080.000 

1920   3,723,000 

1913    4  431,000 

Exports. 

Month  of  Decemliei-  Tons. 

1921    .^.345.000 

1920    3.482.200 

19i;i    7.892.800 

Australian  Shipping. 

Another  addition  to  the  cargo  fleet  of 

the  Commonwealth  Government  is  being 
I  launched   at    Williamstowu    (Yic.)  this 

week.  This  is  the  Euroa.  She  will  join 
'  the  Eudunda.  Erriba.  Eurimbla,  Aiistral- 

plain,  Australport  and  Araluen.  which  are 

at  present  anchored  in  Port  Phillip  Bay 
I  awaiting  charters.  A  furtl^er  new 
J  freighter  of  the  Government  line,  the 
i  Eucha.  is  idle  in  Svdnev. 
;  Official  enquirv  is  being  made  at  New- 
1  castle  into  the  (|uestion  of  spending 
'  £40,000  on  extensions  to  the  local  wharf 

and  shed  accommodation. 
I     In  view  of  the    <>rowth   of  vehicular 

traffic  at  Svdnev  Harbour,  Svdnev  Ferries 
I  Ltd.  has  acquired  a  new  horse  ferry. 
;  145  ft.  in  length.  It  is  a  double-ended 
j  ves.sel  fitted  with  two  ,'<+eam  steering 
I  engines,  with  leversing  and  starting  gear 
I  similar  to  that  of  passenger  .steamers. 

The  Tasmanian  House  of  Assemblv  has 
j  .''greed  to  a  vote  of  £3,000  out  of  £30,000 
J  for  the  punios"  of  making  preliminary 
I  arrangements  for  the  construction  of  a 
j  new    vehicubir    ferrv    service  between 

I  Hobart  and  Bellerive 

1 


Messrs.  C.  Ruwolt  &  Co.  are  con- 
structing at  their  works  in  Melbourne 
what  is  said  to  be  the  largest  dredger  yet 
built  foi  the  tin  industry.  The 
pontoons  are  appTOxiniately  155  ft.  in 
length,  and  the  dredge  is  provided  with 
90  buckets,  each  of  9  cubic  feet  capacity. 
The  dredge,  which  is  for  the  South 
Taiping  Co.,  Federated  Malay  States,  will 
be  capable  of  handling  up  to  100,000 
cubic  yards  of  tin-dredging  mateiial  per 
mouth,  and  its  dhsplacement  will  be  1.200 
tons.  The  whole  of  the  boilers,  engines 
and  equipnuMit  is  beino-  built  in  Australia, 
but  the  steel  plates  are  inqiorted  nmterial. 
The  dredge  is  being  as.seinbled  in 
"^'elbourne,  dissembled,  the  parts  marked 
and  forwarded  to  destination,  where  4(M) 
Chinese  labourers  will  be  emploved  in 
I'eassembling  the  vessel,  the  estimated 
cost  of  which  is  £100,000.— Renter. 

Sydney  Harbour  Trust  Commissioners' 
Report. 

According  to  the  Sydnev  Harboui- 
Trust  Commissioners'  report  for  the  year 
ended  June  30  last,  the  total  number  of 
ves.sels  entering  the  port  was  8,698.  with 
a  gi'oss  registered  tonna.Qe  of  12,408,695 
and  a  net  tonnage  of  7,236,255,  showing 
an  increase  in  comparison  with  the 
previous  year  of  1,153  vessels  and 
an  increase  in  gross  tonnage  of  2,472,267. 

Imported  goods  also  .shoAved  an  increase 
over  the  previous  year,  being  4,231,112 
tons,  as  against  3,427.486  tons  fo\'  the 
year  ended  -Tune  30,  1920. 

Year  ended       Yf,iY  ended 
•Tune  .SO.  .Tune  .30, 

1920.  1921. 

Deep  .sea    969,714  1,293.01;-, 

Tnter.state    794.258  788.986 

Stnt.    1.603,514  2.149,111 

The  value  of  <j'oods  imported  from  all 
sources  was  £105,543,014,  as  again.st 
£75.912.«24  for  the  previous  vear. 

The  value  of  over.seas  exports,  exclusive 
of  o'old.  was  £48.671,651.  as  compared 
with  £51,848,000  for  the  vear  ended  -Tune 
30.  1920. 

It  will  be  seen  by  the  returns  that  the 
number  of  ships  and  the  figures  of  total 
tonnage  of  vessels  entering  the  port 
approximate  to  those  of  pre-war  periods. 
'I'his,  however,  does  not  represent  the 
general  trade  activity  that  nnVht  be 
expected,  seeing  that  manv  vessels  have 
been  brought  to  the  port  in  ballast  for  the 
purpose  of  transporting  wheat  and  other 
primary  products  and  the  regular  traders 
have  arrived  with  comparatively  small 
inward  cargoes.  One  of  the  reasons  for 
this  is  that  an  increasing  number  of  items 
which  liave  hitherto  been  imported  have, 
since  the  outbreak  of  the  war,  been  manu- 
factured in  IN^ew  South  Wales. 

Durino-  the  period  under  review  the 
''Commissioners  spent  the  sum  of  £492,149 
in  carrying  out  imp'ovements  to  the  port. 
Nnw  that  the  bulk-wheat  handling 
scheme  at  Glebe  Island  is  approaching 
completion,  the  Commissioners  expect 
shortly  to  obtain  nossession  of  the  wheat 
iettv  and  the  Dnrlino-  Island  wharf,  where 
bago-ed  wheat  loadinp-  has  hitherto  be^n 
carried  out.  The.se  wharves  will  then  be 
remodelled  and  used  for  general  .shipping 


I-Hupose.-,  and  will  greatly  add  to  the 
cargo-handling  facilities  of  the  port. 

Dredging  of  the  original  bottom  of  the 
port  in  the  western  channel  has  been 
continued  (says  Renter's  trade  corre- 
spondent), and,  with  the  exception  of  a 
small  patch  which  will  shortly  be 
removed,  it  now  carries  a  xmiform  depth 
of  40  ft.  over  a  minimum  width  of  400  ft. 
l^his  channel  is  now  being  u.sed  by  large 
vessels  entering  the  port.  Dredging 
oi^erations  will  continue  until  a  width  of 
700  ft.  has  been  obtained. 

Swedish  Shipowners'  Petition  for 
Government  Grant. 

According  to  the  papers,  the  Swedish 
Shipowners'  Associatiim  is  petitioning 
the  Government  for  a  grant  of 
Kr.5, 000,000  for  .shipbuilding  at  Swedish 
.shipyards  with  Swedi.sh  material  Avith  a 
view  to  arresting  the  dangerous  state  of 
■^agnation  developing  in  the  Swedish 
n-erchant  fleet.  The  association  pr()i)oses 
that  the  grant  be  at  the  rate  of  Kr.lOO 
per  ton.  and  calculates  that  a  sum  of 
Kv. 5, 000, 000  would  render  pos.sible  the 
construction  of  three  motor  ships  of 
10,000  tons  each  and  three  of  6.700  tons. 
12  steamers  of  3,500  tons  12  of  3,000 
Ions,  12  of  2,500  tons  and  12  of  1.000  tons. 
In  order  to  prevent  these  .ships  being  sold 
a])road,  the  as.sociation  I'ecommends  that 
such  sales  should  be  prohibited  for  a 
F'eriod  of  five  years  after  building  is  com- 
pleted. 

INSURANcir 


Riot  Risks  in  India  and  Egypt. 

Ow  ing  to  the  "  unsettled  conditn^n  of 
affairs  in  EgA'pt  and  India,'"  Lloyds'  and 
ifarine  insurance  companies  have  de(;ided 
that,  in  any  insuran-^e  contracts  in  which 
there  is  a  conditiiui  qivino-  underwriters 
the  right  of  cancellation  on  the  expiry  of 
any  named  period  or  number  of  davs  on 
due  notice^  being  g-iven,  the  nnderwiiters 
would  avail  themselves  of  that  condition. 
Accordingly,  notice  to  that  effect  has  been 
given  in  order  that  the  premium  for  the 
risks  named  might,  if  desired,  be  re- 
arranged. It  was  also  decided  that  all 
existing  insurances  should  be  subject  to 
10  days'  notice  at  the  expiration  of  the 
notice  given,  and  that  all  new  insui'ances 
coverino-  the  risks  of  wa^.  strikes,  riots 
and  civil  commotion  should  be  subject  to 
the  10  days'  notice  clause. 

At  present  many  contracts  coverinp;  the 
risks  named  above  are  subject  to  15  to  30 
dnvs'  notice  of  cancellation,  so  that  the 
effect  of  the  present  decision  is  that 
arrangements  would  have  to  be  made  for 
the  provision  of  special  in.surances  to  come 
into  operation  10  days  after  the  expira- 
tion of  these  periods.  Commoditie<?  are 
r>ften  insured  from  the  interior  of  India  or 
Eo-ypt  to  T)orts  abroad,  and  such  insur- 
ances will  be  effected  bv  the  present  deci- 
sion.. One  per  cent  was  quoted  in  T/ondon 
at  the  beq-inniuQ'  of  February  to  cover  the 
'•isk  of  damage  to  goods  in  warehouses  in 
fndian  cities  owinq-  to  riot  or  civil  commo- 
tion. The  rn,*^e  quoted  for  similar  lisks  in 
Fo-ypt  was  10s.  per  cent  for  12,  5s.  for 
six,  and  3s.  4d.  for  three  months,  , 
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Prevention  of  Industrial  Accidents. 

,  Among  the  objects  of  the  InternatioDal 
Labour  Oroanisation  as  laid  down  by  the 
Peace  Treaty  is  "the  protection  of  the 
worker  against  sickness,  disease  and 
injury  arising  out  of  his  employment,"' 
and  in  order  that  the  organisation  may  be 
assisted  in  the  fulfilment  of  this  task  a 
special  section  for  the  study  of  the  prob- 
lems of  industrial  safety  has  recently  been 
created  at  Geneva.  Much  has  been  done 
already  in  various  countries  to  pievent  oi' 
diminish  the  number  and  severity  of  in- 
dustrial accidents  by  means  of  safety 
codes  prescribing  mechanical  safeguards 
for  machines  and  dangerous  places,  safety 
training  and  shop-safety  committees.  The 
International  Labour  Office  considers  that 
a  comparative  study  of  existing  systems, 
practices  and  services  for  preventing-  in- 
dustrial accidents  and  diseases  mig-ht  be 
helpful  in  discovering  deficiencies  in  those 
systems.  It  is  suggested  that  the  pooled 
experience  of  countries  which  have  made 
considerable  pi  ogress  in  this  direction 
might  be  put  at  the  disposal  of  other 
countries,  thus  paving  the  way  for  the 
consideration  by  a  future  International 
Labour  Conference  of  the  establishment  of 
an  international  standard  of  safety  laws 
and  regulations. 


MECHANICAL  LUBRICATO.^S. 


TRADE  PUBLICATIONS. 


Pig  Iro^. — Sir  W.  G.  Armstrong,  Whit- 
worth  &  Co.  Ltd.  have  issued  a  new 
pamphlet,  g'iving  particulars  of  their 
refined  pi,g*  for  cast  iron  foundries,  of 
which  they  have  sent  us  a  copy.  This  list 
should  inierest  all  ironfounders.  Six 
grades  of  iron  are  supplied,  and  the 
analysis  and  physical  properties  of  each 
grade  are  given  in  this  pamphlet. 

Electhic  Motors. — We  have  received 
the  March  magazine  of  Messrs.  Higgs 
Bros,  which  is  as  interesting  as  usual.  It 
coniains  price  lists  of  their  various  sizes 
of  dynamos  and  motors. 

M.iLLEABLK  Irox  CASTINGS. — We  re- 
commend our  readers  to  secure  copies  of 
the  very  interesting  booklet  on  "  Malle- 
able Castings,"  issued  by  The  British 
Mills  Foundry,  Cornwall  Eoad,  Snieth- 
wick,  Birmingham.  Much  research  work 
has  been  conducted  on  malleable  casting 
within  recent  years,  with  the  result  that 
British  engines  are,  for  special  classes  of 
work  for  which  the  ordinary  gTey  iron 
casting  is  not  quite  suitable,  and  steel  is 
too  costly,  turning  iliore  and  more  to 
malleable  cast  iron.  Until  recently 
America  was  far  ahead  of  us  in  this  field. 
The  booklet  before  us,  while  puiporting  to 
be  a  description  of  the  method  employed 
at  the  British  Mills  Foundry,  might 
almost  be  described  as  a  primer  on  malle- 
able iron  founding.  It  is  very  suitably 
illnsi  rated. 


LuOSSAVAAR.i     KlEXTNAVAARO  C'OMPANY. 

— Svensk  Handelxtidningen  learns  that 
the  negotiations  between  employers  and 
woi'kers  of  the  Luossavaara  Kirunavaara 
concern  terminated  recently  in  an  agi-ee- 
ment  providing  foi'  a  reduction  in  wa"es 
of  25  per  cent  on  the  1921  standard.  The 
agreeement  is  valid  for  the  whole  of  iliis 
year  from  January  1. 


At  the  last  meeting  of  the  Die.sel  Engine 
ITseis'- -Association  which  was  held  at  the 
Institution  of  Electrical  Engineers,  Mr. 
Aul)rey  B.  Smifh  lead  a  paper  on 
"  ^lechanical  Lubricaiors. ' "  The  authoi' 
emi)hasised  tlic  tact  that  for  iiiternal-com- 
])Ustion  engines  and  air  compressors  the 
needs  in  regard  to  lubrication  were  not  at 
all  comparable  with  those  of  the  old 
saturated  steam  engine.  A  brief  stoppage 
of  the  oil  feed  to  a  Diesel  engine  or  an  air 
compressor  cylinder  might  result  in  a 
pistcni  seizure  or  abrasion  of  the  working 
surfaces.  It  was  of  the  greatest  importance 
that,  having'  installed  a  mechanical  lubri- 
cator to  give  a  regxilar  supply  of  oil  to  a 
given  plant,  there  should  be  full 
confidence  that  the  lubricator  employed 
was  capable  of  achieving  this  object  for 
long  periods  of  time  and  over  a  wide 
range  of  load  variation  and  temiieratures. 
It  was  also  essential  that  the  lubricator 
should  be  capable  of  a  wide  range  of 
adjustment  enabling  the  feeds  lo  be  cut 
down  to  a  very  low  point  indeed  witTi 
every  confidence.  There  were  many 
designs  of  mechanical  lubricators  which, 
although  very  compact,  left  much  lo  be 
desired  with  regard  to  accessibility  of  the 
various  parts.  Several  models  showed  a 
measured  quantity  of  oil  going  to  the  final 
discharse  pump  against  atmospheric  pres- 
sure, whereas  the  actual  final  dischara'e  is 
usually  performed  at  very  much  higher 
pressures.  At  the  nresent  time  suitable 
sight  feeds  were  available  to  withstand  up 
to  8001b.  per  square  inch  and  even  higher 
pressure,  and  the  auihor  took  the  view 
llmt  the  pressure  on  th(>  sight  feed  was  no 
disadvantag-e. 

Other  forms  of  sight  feeds  showed  oil 
that  was  not  going  to  the  engine,  whereas 
what  was  wanted  was  to  see  the  aciual  oil 
and  the  amount  that  Avas  actually  being 
fed.  In  some  cases,  especially  with  in- 
ternal-combustion engines,  it  was  advis- 
able also  to  include  the  time  factor  and  to 
know  the  moment  at  which  the  oil  was 
being  fed  in  relation  to  the  position  of 
the  pis! on  or  other  moving  part  to  be 
lu])ricated  at  that  moment. 

A  series  of  diagrams  (reproduced  in  the 
report  of  the  paper  and  discussion)  were 
shown  on  the  lantern,  and  in  each  case  the 
paiticular  advantages  or  disadvantages 
were  poinied  out  by  the  author.  In  this 
manner  he  gave  a  sort  of  history  of  the 
development  of  the  mechanical  lubricator. 
The  final  Ivpe  of  machine  described  was  a 
pump  which  depended  entirely  for  the 
amount  of  oil  discharges  on  cubic  displace- 
ment of  the  ram.  the  pump  chamber  being 
always  complelely  flooded.  The  action  of 
the  li)l)ricaior  was  therefore  entirely  in- 
dependent of  the  viscosity  of  the  oil  and 
of  the  head  level  of  the  oil  in  the  con- 
tainer, and  being  independent  of  viscosity 
it  was  also  independent  of  changes  in 
temperature  within  wide  limits.  An  efti- 
(■i(Mit  strainer  was  fitted  with  this  machine. 

Jn  the  discussion  which  followed,  other 
models  of  mechanical  lubricators  were 
referred  to  and  explained.  The  speakers 
generally  expressed  approval  of  the 
princinle  of  siglit  feed  under  jiressure. 
Bicakagcs  of  sight  feed  glasses  were  con- 
sidered rail',  and  more  than  one  speaker 


expressed  the  opinion  that,  whei 
accuracy  was  important,  sight  feeds  worl 
ing  under  at  least  the  same  pressure  ! 
the  part  to  which  the  oil  was  being  ft 
w(nild  become  standard  practice. 


SEASON  CRACKING  AND  ITS 
PREVENTION.* 

The  work  reported  in  this  paper  has  bee 
carried  out  with  a  view  to  the  applicatio 
to  Admiralty  condenser  tubes  of  the  lo 
temperature  annealing  previously  recon 
mended  by  the  authors  for  the  removal  ( 
internal  stress  in  brass  and  the  consequei 
prevention  of  season  cracking.  Split  tubi 
showed  the  usual  characteristics  of  bra 
which  had  failed  by  season  cracking.  Tl 
properties  of  condensi^r  tubes  of  ei< 
different  makes  and  also  of  a  quantity  ( 
tube  purposely  made  by  methods  induciii 
a  state  of  high  internal  temperatures 
the  range  of  2o0  deg.  to  ^25  deg.  Cc 
By  numerous  annealing  experiments  (, 
flat  strips  of  condenser .  tube  brass  elast 
cally  bent  to  an  arc  of  a  circle  and  tin' 
initially  stressed  to  a  known  amount  ll 
eifects  of  )1)  initial  hardness;  (2)  initii 
stress ;  (8)  time ;  and  (4)  temperature,  (j 
the  reduction  of  initial  stress  by  low  tei 
perature  annealing  were  separately  dele 
mined  ({uantitatively.  It  was  sho\i 
that:  — 

(1)  The  rate  of  reduction  of  stress 
the  lower  temperatures  is  fairly  rapid 
first,  but  becomes  slow  when  the  stress  li 
been  considerably  reduced. 

(2)  As  the  temperature  is  raised  i 
rate  of  reduction  of  stress  increases. 

(3)  The  higher  the  initial  stress,  i 
higher  is  the  remaining  stress  after 
given  treatment  in  condeiisor  tube  br; 
of  the  same  hardness. 

(4)  Tlie  higher  the  hardness  of  the  bi  ; 
the  lower  is  the  remaining  stress  aftei 
given  rtatement  and  for  a  given  iniii 
stress. 

The  elastic  limit  and  yield  ])oint 
cold-worked  condenser  tube  l)ras.si  we 
found  to  be  raised  by  treatments  whi 
would  greatly  reduce  initial  stress,  a  tei 
perature  of  250  deg.  to  275  deg.  Ce 
being  the  most  effective  in  restoring  el; 
ticity  in  the  overstrained  material.  T 
Brinell  hardness  of  condenser  tubes 
Commonly  between  140  and  IbO,  liavii 
been  raised  considerably  by  the  final  coll 
drawing.  Treatment  at  280  deg.  to 
deg  .  Cen.  for- 30  minutes  is  recommendr 
for  condenser  tubes.  This  treatment  r 
duces  any  initial  stress  present  to  a  sa^ 
limit  without  injury  to.  and  in  some  ca^ 
with  marked  improvement,  in  the  streny 
of  the  tube. 


DliVULOI'MENT   OF    THE    II AMBURG-EasT- AsiA  l.I 

-  Ill  tlie  coinbiiifd  fieiglit   istTvice  Haiiibuig  E 
,Vsia,  wliicli  i.s  run  by  the  Haiiiburg-.Ainericaii  L 
ill   cuiiiiiioii   vvitli    tlie   Xurth    (icrniaii  Lloyd, 
foinier  will  now  liav<'  Iwn   lO.OOO-tuii  niotoi-sli  ■ 
al    its    (lispijsal,    tlio    new    .Miiiistcrlaiid  and 
Havcilaiid,   wliich   is  already   on   llie   way.     B' ' 
Vfsst'ls  ai-f  liwiicd  by  the  Hapag.    The  North  Ci  • 
man  Lioyd  participates  with  two  vess<^!s. 


'  Summary  of  a  paper  bv  H.  Moove,  O.B.  . 
Ph.  D.,  F.I.C..  member.  and"S.  Beckiiisale.  R.  ^. 
number  (Woolwich),  on  'Further  Studies  i 
Season crackinf!;  and  its  Prevention  :  ConHonr 
Tu'-es."  presented  at  the  annual  genor.tl  meet  % 
oi  tin;  InstiuUe  of  ^letals. 
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STEAM  GENERATORS;  STEAM  SUPER- 
HEATERS. 

172.568.— H.  Cruse,  6,  Crumpsall  Green,  Man- 
chester.— May  25,  1920. — In  a  vertical  boiler,  steam 
is  superheated  in  tubes  Fig.  1,  in  an  auxiliary 
flue  a  passing  through  the  steam  dome  e.  The 
main  part  of  the  furnace  gases  pass  downwards  in 
the  combustion  chamber  c  to  an  annular  flue  at  the 
bottom  of  the  boiler  and  then  upwards  through 
smoke  tubes  c'  to  a  smoke  chamber  p  around  the 
steam  dome.  The  lower  ends  of  the  superheating 
tubes  open  into  an  annular  steam  space  /  formed  by 


placing  a  tube  /(  around  the  au.xiliary  flue.  The 
upper  end  of  the  annular  steam  space  opens  into 
the  steam  dome.  The  upper  ends  of  the  superheat 
ing  tubes  may  be  connected  to  a  tube  plate  n  at 
the  end  of  the  steam  outlet  pipe  u.  The  tubes  may 
open  into  an  annular  steam  chamber  3,  Fig.  3, 
above  the  steam  dome.  The  outlet  4  of  the 
auxiliary  flue  may  be  permanently  or  adjustably 
contracted,  and  a  steam  jet  5  supplied  with  steam 
through  a  control  valve  7  may  be  fitted  in  the  outlet. 
The  superheating  tubes  may  pass  up  and  down  the 
flue  several  times  or  they  may  be  coiled. 

ELECTRIC  TESTS. 

172,437. — J.  Urmston,  E.  N.  James  and 
Callender's  Cable  Construction  Co.  Ltd., 
Hamilton  House,  Victoria  Embankment,  London. 
September  17,  1920. — Thermionic  valves  are  used 
in  an  arrangement  for  testing  the  capacity  or  differ- 
ence of  capacities  between  the  wires  of  a  telephone 
cable.  The  invention  is  particularly  applicable  to 
the  arrangement  for  testing  the  capacity  differences 
between  the  various  combinations  of  the  four  wires 
of  a  telephone  phantom  circuit,  in  which  the  A  .  .  D 
are  connected  to  the  corners  cjf  a  double  cajiHcity 
bridge  comprising  fixed  condensers  \V  Z,  variable 


condensers  X  Y  and  equal  non-inductive  resisttinces 
R' connected  together  as'  shown.  In  this 
arrangement  the  point  G  between  the  condensers 
l^VX  is  earthed  and  the  point  H  between  the  con- 
densers Y  Z  is  insulat-ed.  In  carrying  out  the  tests, 
the  potentials  of  the  points  H  G  and  that  of  the 
point  K  between  the  resistances  R'  R-  are  balanced 
by  adjusting  the  variable  condensers  X  Y.  In  order 
that  the  balance  may  be  readily  obtained,  the  points 
GH  are  connected  to  the  grids  M^  M'  of  a  pair  of 
thermionic  valves,  the  point  K  being  connected  tn 
the  filaments  L'  L=.  Telephone  head  pieces  T'  T^ 
are  included  in  the  plat«  circuits  P'  P'  of  the 
yalves,  so  that  the  two  sidef!  of  the  bridge  can  be 


adjusted  simultaneously  by  a  pair  of  operators.  A 
leak  resistance  may  be  provided  between  the  grid 
and  filament  of  one  or  both  valves,  if  necessary. 

VARIABLE-SPEED  GEARING;  CLUTCHES. 

172,518.— A.  M.  HuBBERD,  1.322,  .Jackson  Street, 
Dallas,  Texas,  U.S.A.— November  30,  1920.— 
Variable-speed  transmission  mechanism  comprises  a 
cylinder  block  carried  by  the  driving  shaft  12,  and 
provided  with  two  sets  of  radial  cylinders  in 
different  transverse  vertical  planes,  the  outer  ends 
of  pistons  36  working  against  two  eccentric  rings 
which  are  also  disposed  eccentrically  relatively  to 
each  other,  and  are  mounted  in  raceways  formed 


in  a  filler  ring  secured  to  the  inside  of  a  rotating 
casing  28,  and  ports  48  in  the  inner  ends  of  the 
cylinders  being  controlled  bv  a  valve  49'  operated 
by  a  sliding  sleeve  54.  The  casing  28  carries  planet 
gears  58  meshing  with  a  sjingear  60  on  the  driving 
shaft  and  a  ring  gear  61  on  the  driven  shaft  22.  To 
secure  reversed  drive,  the  casing  28  is  prevented 
from  rotating  by  a  brake  ring  62'  supported  by 
radial  pins  63  and  operated  by  levers  66. 

SCREWING  DIES. 

172,458. — Vulcan  Foundry'  Ltd.,  Locomotive 
Works,  and  R.  P.  Richards,  Wargrave,  both  in 
Newton-le-Willows,  Lancashire. — September  29, 
1920. — The  radial  chasers  C  of  a  taper  screwing  die 
for  hand  or  machine  use  arc  mounted  in  a  loose 
sleeve  A  and  are  pressed  outwardly  by  springs  D 
to  engage  cam  slots  /i  in  a  tapered  sleeve  H. 
Enaagemeiit  or  disengagement  of  the  chasers  with 
the  work  is  effected  by  the  partial  rotation  of  the 
sleeve  A,  which  is  under  the  torsional  influence  of  a 
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spring  F.  The  chaseis  are  adjusted  to  varying 
diameters  by  axially  adjusting  the  tapered  sleeve  H 
on  the  sleeve  .J  by' means  of  the  graduated  nut  K, 
the  sleeve  J  being  secured  by  the  nut  Q  to  the 
locating  stop  N,  which  engages  the  work  piece  x 
through  the  ball  thrust  P.  The  sleeve  B,  on  which 
tile  chaser  sleeve  A  is  mounted,  is  provided  with 
axial  slots  !■  and  moves  relatively  to  the  .stop  N 
during  screwing  under  the  control  of  a>  spring  R, 
a  buffer  spring  S'  being  interposed  between  the 
sleeves  JE  to  absorb  shock  consequent  on  the  recoil 
of  the  sleeve  B  after  disengagement  of  the  chasers. 
Modifications  .show  dies  in  which  the  chasers  are 
mounted  directly  in  the  sleeve  R  nnd  in  which  the 


tapered  sleeve  H  is  partially  rotated  to  effect  the 
engagement  or  disengagement  of  the  chasers.  The 
spring  R  may  be  disposed  externally  and  sleeves  of 
different  tapers  and  chaser  sets  of  different  pitches 
may  be  used  with  the  same  apparatus. 

UNIVERSAL  JOINTS. 

173,437. — W.  Robertson,  233,  Langlands  Road, 
and  Fairfield  Shipbuilding  &  Engineering  Co. 
Ltd.,  both  in  Govan,  Glasgow. — January  14,  1921. 
—Means  are  provided  to  prevent  friction  in  the 
joint  described  in  the  parent  specification  due  to 
the  action  of  centrifugal  force  on  the  sliding  and 
pivoted  shoes.  The  shoes  e  slide  in  slots  c  in  the 
spherical  blocks  6  secured  to  each  shaft  and  have 


circular  projections  /  engaging  holes  in  blocks  tf 
slidable  axially  in  an  outer  sleeve  /  encircling  the 
shaft  ends.  Tapered  tie-rods  3  with  heads  8,  9 
pass  through  slots  in  the  intermediate  members  and 
prevent  relative  outward  movement  of  the  shoes  e 
spaces  15  being  left  between  the  shoes  e  and  blocks 
;/  to  prevent  friction  due  to  elongation'  of  the  rods 
3.  The  shoes  c  and  blocks  ;/  may  be  interconnected 
by  shoulders  and  removable  rings,  so  that  the 
spreading  of  the  blocks  also  is  prevented.  Oil  con- 
tained in  reservoirs  12  in  the  shoes  c  is  fed  cent ri- 
fugally  tln'iiugh'  ducts  13  to  the  bearing  surfaces. 

BALANCE  GEARING. 

172,84;i  Vulcan  Motor  &  Engineering  Co. 
(1906)  Ltd.  and  E.  G.  Grinham,  Crosseiis,  South- 
port,  Lancashire.— Nov.  5,  1920.— Balance  gearing  is 
positively  locked  by  sliding  a  shaft  longitudinally 
by  a  threaded  member  engaging  that  shaft,  'ihe 
ends  of  vehicle  part  axles  A  A-,  which  have  splines 
A^  to  engage  and  carry  the  balance  gear,  have  dog 
clutch  ends  A",  which  do  not  project  radially.  The 


shaft  A  has  a  splined  connection  A'^  with  a  road 
wheel  hub  B  so  that  it  can  slide  to  close  the  clutch 
A-*  and  lock  the  gear.  A  screw  C  engaging  a 
threaded  hole  A''  in  the  shaft  end  has  a  plain  part 
C-  held  by  a  cap  D.  The  shaft  A  is  moved  Dy 
turning  the  screw  C  by  a  spanner  applied  to  the 
outer  end  C  of  the  screw.  The  shaft  A=  may  also 
be  movable. 
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Strife. 


Upholding  a  priuciple  by  extreme 
methods  such  as  a  strike  or  lock-out  is  not 
economically  sound.  It  has  often  been 
proved  that  the  final  settlement  is  pre- 
cisely the  same  as  that  proposed  at  the 
outset.  After  months  of  depression  we 
are  now  in  the  throes  of  an  industrial 
struggle  made  more  pitiable  from  the  fact 
that  eiKiuiries  tliroughout  tue  districts 
showed  :in  increased  quickening  of  trade. 

From  information  received  and  alter 
conversation  with  botli  employer  and 
employed  we  doubt  it  the  issue  is  clear. 
It  is  felt  in  certain  directions  that  a  reduc- 
tion in  wages  is  the  chief  contention.  A\  e 
do  not  agree  with  this,  and  believe  that 
the  employers  are  out  to  establish  then 
riglit  to  govern  in  their  own  works.  It  is 
almost  useless  to  labour  the  point,  but  we 
I  believe  that  trade  unionists  would  be  the 
first  to  kick  against  outside  interference 
with  their  particular  affairs. 

It  is  not  wise  to  be  prophetic,  and  one 
can  only  weigh  opinion  against  opinion. 
All  evidence  available  points  at  the 
moment  to  a  long  struggle,  but  in  this  we 
hope  the  weight  of  evidence  will  be  upset 
by  some  present  unforeseen  movement, 
either  intervention  or,  as  an  extreme  pos- 
sibility, the  acceptance  of  the  terms  at 
1  the  ballot  to  be  taken  on  March  25. 
'  Tliis  ballot  is  to  be  a  pooled  one,  and  in 
I  that  lies  the  possibility  that  the  unions . 
i  other  than  the  A.E.'U.,  may  take  a 
different  view  of  the  situation. 

On  the  I  it  her  li  aud,  the  opinion  of  many 
tiade  union  leailers  is  that  the  ballot  of 
othei  uiuons  would  go  against  the  accept- 
ance of  the  tfims.  If  the  fight  is  straight 
and  maintained  solely  on  the  question- 
now  at  issue,  we  firmly  believe  thai  it  Avill 
be  advisable  to  have  "a  complete  opinion 
and  not  a  patched  agreement  which  repre- 
sents the  beliefs  of  one  section  only. 
There  is  still  dissatisfaction  amongst  iW 
moulders,  and  this  all  tells  against  effi- 
ciency and  normal  working. 

We  can  ill  afford  a  cessation  of  work 
at  the  present  time.  As  stated  previously, 
trade  was  picking  up,  and  foreign 
eni^uiries — wliich  are  almost  our  life  blood 
— are  becoming  more  numerous.  Let  us 
therefore  get  these  questions  settled 
quicklv,  but  at  the  same  time  riglitly 
and  not  partially. 


A  NOTABLE  REDUCTION. 


The  publishers  of  this  journal  feel  that 
the  time  is  opportune  to  effect  a  reduction 
in  its  price  on  April  1.  It  must  not  be 
assumed  that  corresponding  reductions 
liave  been  made  in  the  cost  of  production. 
To  date  these,  including  printing,  block 
making-,  contributions,  etc.,  are  negli- 
gible. The  reduction  in  price  per  copy, 
from 

6d.  to  2d., 

w  ill  not  affect  the  quality  or  quantity  of 
matter  within  the  journal.  It  is  purely 
a  question  of  policy  .and  a  strategic  move 
at  a  time  when  the  journal  is  increasing 
in  popularity,  interest  and  efficiency. 
We  affirm  that  the  Engineerhig  World 
at  2d.  per  copy  is  the  be.st  value  for  money 
ever  offered  by  a  technical  journal. 

That  there  is  a  market  for  a  journal  that 
conscientiously  endeavours  to  fill  all  it> 
available  literary  space  with  real  practical 
and  informative  matter  has  been  amply 
proved  by  the  numerous  commendatory 
letters  and  messages  we  have  received. 
We  are  not  above  criticism  and  welcome 
any  that  Avill  aid  us  to  increase  the  scope 
and  usefulness  of  what  Ave  venture  tf) 
believe  is  a  useful  publication. 


INSURANCE  BY  TRADES. 


SiiorLC  each  industry  provide  for  its  own 
unemployed  ?  The  idea  is  not  a  new  one  ; 
indeed  it  has  been  brought  up  frequently 
in  industrial  circles  during  the  last  few 
years,  but  has  invariably  been  rejected  as 
impracticable.  The  Employment  Ex- 
changes have  been  a  grievous  disappoint- 
ment, and  many  complaints  are  made  both 
against  their  machinery  and  administra- 
tion. Therefore,  the  Minister  of  Labour 
acted  wisely  in  inviting  organisations  of 
employers  and  workpeople  to  carefully 
consider  the  administration  of  unemploy- 
ment insurance  by  industries.  It  is 
fiankly  impossible  to  abolish  the  present 
Exchanges  until  some  machinery  is  ready 
to  take  their  place. 

There  are  some  well-favoured  industries 
in  which  employment  is  regular  that  could 
well  carry  the  financial  burden  imposed 
l)y  their  unemphjyed,  but  in*  other  more 
or  less  seasonal  or  casual  trades  the  posi- 
tion   is  vastly  different,    alth-OUgh  this 
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raises  the  interesting  point  of  the 
necessity  for  greater  mobility  of  labour. 
It  has  been  suggested  that  each  particular 
concern  should  look  after  its  former 
employees — that  is,  that  there  should  be 
indirect  association  for  a  period',  but  this, 
in  our  opinion,  is  narrowing  down 
unemplovment  insurance  too  far.  One 
great  difficulty  is  in  connection  with  semi- 
skilled  and  unskilled  labour  which  cannot 
'be  said  to  belong  to  any  particular 
industry.  Would  it  still  be  necessary  to 
have  a  centralised  scheme  for  this  large 
section  of  workers,  and  if  so,  woiild  any 
real  gain  be  secured  bv  decentralising  the 
present  system  for  skilled  workers  only? 

An  important  benefit  of  insurance  by 
trade  would  be  that  each  member  of  an 
indnstiy  would  have  a  personal  respon- 
sibility for  making  the  industry  eABcient. 
It  does  not  appear  to  be  the  best  time  for 
i'li+iating  a  con^prehensivp  cr-he-"*^ 
insurance  bv  iudu'^tries.  or  bv  i^d^VKiunl 
fir^"s,  and  anv  alterations  -"-ill  t^ayo  fo 
wait  until  normal  commercial ;  conditions 
have  returned.  '  ;    ;  .0 
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AUTOMATIC  POWER  PLANTS. 


Semi-automatic  and  automatic  systems 
in  connection  with  power  plants  are  com- 
ing more  and  more  into  evidence.  The 
human  element,  with  is  liabilities  to  err, 
is  gradually  being  eliminated,  and  such 
plants  as  that  at  Widnes  have  seemed  to 
us  as  the  coping  stone  of  human  achieve- 
ment. Oil  firing  of  boilers  is  still  in  the 
evolutionary  stage,  but  we  learn  from  a 
contemporary,  that  a  purely  automatic 
system  has  been  designed  which  embodies 
all  the  functions  required  m  reliable  con- 
trol of  the  plant. 

The  automatic  stoking  gear  consists  of 
.  control  valves,  diaphragms  and  regulators 
all  of  substantial  and  simple  design,  while 
the  oil-firing  gear  may  include  any  reli- 
able .system  in  the  case  of  a  new  installa- 
tion. Existing  .systems  can  be  converted 
by  fitting  thii  stoking  gear  only.  The 
system  operates  on  the  principle  of  con- 
trolling tiie  fires  in  a  series  of  steps, 
namely,  small  fire,  medium  fire  and 
maximum  fire.  The  small  fire  only  is 
under  manual  control,  the  master-control 
consisting-  of  two  portions  for  medium  and 
maximum  •  loads  respectivel3^  Correct 
combustion  is  provided  under  all  load  con- 
ditions, thus  producing  high  economy  in 
fuel  consumption,  minimum  loss  through 
the  atomising  agent,  elimination  of  excess 
air,  reduction  in  maintenance  charges, 
and  increased  capacity  of  boiler  plant. 

So  much  for  the  purely  boiler  plant. 
We  hear  also,  however,  of  a  new  type  of 
generating  station  coming  into  use  which 
actually  operates  without 'any  attendant's 
whatever.  Except  for  an  occasional  in- 
spection ranging  in  frequency  from  daily 
to  weekly  intervals,  tliese  plants  run 
themselves  in  every  respect.  Automatic 
hydro-electric  generating  stations  are 
already  in  operation.  One  of  the  first  to 
go  on  duty  was  established  by  the'  Iowa 
Kailway  &  Light  Co.  at  Cedar  Ilapids, 
Iowa,  taking  its  water  power  from  the 
Cedar  river.  It  has  been  described  in  a 
special  bulletin  by  the  (jeneral  Electric 
Company. 

Watched  with  interest  by  electrical 
engineers,  this  cleverly  designed  plant 
soon  made  certain  the  success  of  the  auto- 
matic hydro-electric  generating  station. 
Dr.  Charles  P.  Steinmetz,  chief  consult- 
ing engineer  of  the  General  Electric  Co., 
has  this  to  saj-  of  the  possibilities  of  these 
generating  stations  which  run  without 
operators  : —  ■ 

"  While  a  small  station,  which  cannot 
afford  high-class  engineers  for  its  control 
and  opeiation,  may  have  been  fairly  suc- 
cessful when  it  was  an  isolated  station, 
and  any  trouble,  therefore,  only  local, 
now,  when  tied  into  the  huge  electric  dis- 
tribution systems  which  cover  the  TJtiited 
States,  a  much  higher  safety  factoi'  of 


operation  is  necessai';^-  for  the  small 
station,  since  any  serious  trouble  may  in- 
volve the  entire  system.  With  the  pre- 
sent-day development  of  electrical  engi- 
neering it  is  possible  to  make  the  opera- 
tion of  the  small  station  entirely  auto- 
matic, and  thereby  take  its  control 
entirely  out  of  the  hands  of  the  rathe)' 
indifferent  class  of  attendants  economi- 
cally available  for  such  stations,  thus 
giving-  it  the  safety  and  reliability  corres- 
ponding to  the  skill  of  the  high-class  eiigi- 
ueei  s  M  ho  control  its  operation  :  that  is, 
the  designing  engineers  who  have  devised 
and  built  its  automatic  control. 

"  Thus,  the  automatic  hj'droielecti  u- 
stvtion  is  not  merely  an  advance  in 
economy,  which  makes  the  operation  of- 
small  stations  possible — stations  which 
were  pieviously  below  the  economical 
limit — but  it  is  an  equal  advance  in  the 
safety  and  reliability  of  the  operation  of 
these  stations,  and  therewith  of  the 
systems  into  which  these  stations 
connect." 

This  statement,  indicates  that  the  auto- 
matic station  can  be  depended  upon  even 
more  than  if  it  were,  pperated  by  atten- 
dants. In  taking  care  of  itself  it  is  to 
that  extent  "  more  than  human." 


IMPURITIES  IN  COAL. 

While  the  efficiency  of  the  average  boiler 
plant  still  falls  far  short  of  what  is  pos- 
sible, very  considerable  improvement  has 
been  made  in  the  iiast  few  years,  and  the 
■fuel  question  is  receiving  more  attention 
'now  than  ever  before.  As  an  engineer 
says  in  an  American  contemporary,  the 
impurities  in  coal  are  without  question  an 
important  problem  of  every  steam  produc- 
ing' plant  to-day.  Let  us  examine  from 
the  engineer's  or  consiimer's  standpoini 
the  impurities' as  mentioned  above.  Speak- 
ing. In  fact,  there  may  be  no  difficulty  in 
.out.  that  it  has  -become  a  superstition 
among  the  users  of  coal  for  steam  pur- 
poses that  the  percentag'e  of  sulphur  indi- 
cates the  coal's  tendency  to  clinker.  Tliis 
theor  has  been  upset,  however,  and  recent 
investigations  jwiht'  to  the  fact  that 
^ulplmr"^  is  irot^tlie  only  cause  for  clinker- 
ing.  In  fact,  there,  may  be  no  difficulty  in 
clinkering  from  burning*  coal  containing 
as  much  as  5  per  ceiLt.or  more  of  sulphur. 
The  relative  proportions  of  iron,  lime, 
alulnina,  silicn:,  .etc.,  in  thei  ash  deter- 
mine its  fusibility.  "That  the  percentage  of 
sulphur  does  not-  necessarily^  indicate  the 
behaviour  of  the  coal  in  the  furnace  is 
lecognised  in  the  specifications  recom- 
mended by  the  Bureau  of  Mines,  except 
where  the  sulphur  is  in  the  form  of  iron 
pyrites,  the  percentage  of  which  is  an 
indication  of  the  clinkering  proclivities  of 
a  fuel;  but  unless  an  ultimate  analysis  is 
made  of  the  svilphur  content  for  the  per- 
centage of  iron  content,  the  sulphur 
determination  as  shown  by  proximate 
analysis  is  oftentimes  not  only  mi.slead- 
ing,  but  very  detrimental  to  the  consumer. 

One  of  the  most  annoying  and  serious 
difficulties  encountered  in  actual  prac- 
tice is  the  clinkering  of  coal.  In  a  given 
furnace,  under  given  loads,  it  has  been 
found  that  .some  coals  will  clinker  more 
than  others.  Some  authorities  have  stated 
that  the  difficultv  is  due  to  sulphur. 
Others  say  the  difficulty   is  due  to  the 


ash  content.    In  order  to  standardise  cool.^ 
as  to  their  clinkering  tendencies,  attempt 
have  been  made  to' find  the  fusing  tempera- 
tures of  the  ash  coiitent. 

Some  laboratories  have  one  method  ni 
obtaining   this   result   and   others  liaM 
another.    There  apparently  seems  to  be  a', 
piesent  no  conservative  standardisation  uli 
the  method  of  obtaining  the  correct  fusin^j 
temperature.    It  has  been  found  that  tJui 
fusing  teinjx'i aiure  or  the  clinkering  pin 
clivities  of  a  fuel  is  not  in  proportion  it 
the  quantity"'  of  asli  or  non-combustibli 
matter,,  but     is'    in    piio]>oition    to  tin 
quality.       Also  in  a  given  mine  when 
samples  have  been  taken   from  variou 
operations,  it  has  been  found  that  tl  > 
fusing  temperatures  of  said  samides  ha^  ( 
such  wide  variation  that  they  are  not  iii 
dicative  and  cannot  be  relied  upon  a 
final.      There   is   also   a   big  differenc 
between  laboratoiy  and  boiler  room  jirai 
tice.    Coal  in  one  plant  may  not  clinkt 
at  all,  yet  in  another  plant  would  cliiikr 
outrageously.     Therefore  the  determiiia 
tion  of  the  fusing  temperature  is  only 
theoretical  indication  and  not  a  piactic;i 
proposition  as  far  as  the  coal  consumer 
.concerned. 

The  writer  knows  of  instances  whei 
coal  with  an  ash  ccritent  running  less  than 
per '  cent'  has  clinkered  and  practical] 
shut    down   a    plant,    and    yet    a  co; 
delivered  to  the  same  plant  running-  ovi 
10  per  cent  in  ash  has  not  clinkered  at  a* 
and  given  jierfect  saisfaction.    It  is  theii 
fore  obvious  that  the  purchase  of  co: 
upon  an  analytical  basis  is  not  the  la- 
answer.      Again,  inasmuch  as  the  fusin 
tem]ierature  of  the  ash  does  not  vary  wit 
the  quantity  of  ash  in  the  coal,  the  mattr 
of  pieparation  at  the  mines,  as  far  asi  tl 
clinkering  ;pr§ic}iyities  -are  concerned,  i 
negligible. 


WORKS  MANAGEMENT. 

The  gieat  ])Ossibilities  o-f  "  wnrk 
magazines"  are  di.scus.sed  by  tlie  chaii 
man  and  maiuiging  director  of  a  well-kno^^ 
shiprepaiiing-  fiini  in  tlie  March  iss; 
of  Iiulitstridl  Welfare.  If  industry  is  i 
succeed,  says  this  Avrifer,  ' industry  mu- 
fhrob  with  interest  for  all  engaged  in  i' 
Standardise  and  specialise  as  much  as  y(i 
will,  hut  .see, to  it  that  the  worker  is  ii' 
enclosed  in  the  water-tight  department  ' 
his  own  particular  job.  Let  the  AVi)rk. 
see  the  v.diole  process.  Imbue  each  wit 
a  sen.se  of  the  impo'rtance  and  interest  ■ 
his- own  job  and  an  appreciation  of  th 
interest  and  importance  of  the  otht 
felloAv's.  Let  the  manufacturer  couvin 
the  woikeis  that  the  product  on  whi^- 
they  arc  engaged  represents  good  vain 
for  money,  and  he-  ha.s  taken  the  fii - 
great  step  towards  effi.ciency  in  the  factor 
or  woikshop.  In  bringing  these  things  t 
jjass,  the  works  magazine  may,  indec 
must,  ])lay  an  inq)oiiant  part.  Il  wi 
reveal  to  the  worker  flic  problems  wliic 
aft'ect  tlic  Life  of  all  connected  with  i'i 
firm,  and  it  will  make  plain  1o  liini  tli 
interest  and  dignity  of  liis  work. 

It  is  csiinnited  thai  tlici(<  are  ncail\  'Jl' 
firms  who  i)ublish  niaga/ines  for  lli  ' 
enqdovecs,  and  tiie  Industrial  Wclt.n 
Society  is  now  organising  a  second  i  "i 
ference  of  "  works  editors."  to  be  held  o 
April  28. 
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Bearings  of  Steam  Turbines.— II. 


By  M.  CORONEL. 


[all  eights  reserved. 


THRUST  BEARIN"GS. 


In  turbines  of  the  impulse  type  for  land 
purposes  the  thrust,  in  axial  direction,  on 
the  shaft  due  to  the  action  of  the  steam 
flow  should  be  very  small,  and  small-dimen- 
sioned bearings  can  be  used.  In  the  reaction 
turbine  for  land  purposes,  if  properly  designed, 
the  dummy  rings  should  almost  entirely  take 
the  axial  thrust  in  normal  running  conditions. 
To  take  care,  however,  in  both  cases  of 
unforeseen  conditions  small  thrust  bearings 
are  used  to  keep  the  shaft  with  its  blading 
in  the  required  relative  position  to  the 
stationary  blading  of  the  casing.  In  the 
marine  turbine,  however,  where  the  propeller 
shaft  thro\^s  a  great  thrust  forwards  or  aft, 
according  to  the  direction  of  the  vessel, 
a  substantial  thrust  bearing  has  to  be 
embodied  in  the  design.  There  exist  at 
the  present  two  main  classes  of  thrust 
bearings.  The  multiple  collar  bearing  and 
the  single  collar  bearing,  with  taper  film 
lubrication,  as  introduced  by  A.  G.  M. 
MicheU. 

Figs.  1,  2,  and  3  show  examples  of  the 
first  class.  This  tji^e  of  bearing  is  the  older 
form  and  now  almo  t  entirely  superseded 
by  the  latter  class  by  first-class  turbine 
builders  both  in  land  and  marine  types. 
In  Fig.  1  the  turbine  shaft  has  a  small 
extension  formed  into  a  collar  shaft,  which 
runs  in  a  corresponding  phosphor-bronze 
collar  bearing  split  horizontally,  the  whole 
held  together  in  a  housing  made  in  one 
piece  and  bolted  thereto  and  to  the  turbine 
casing  by  studs.  The  oil  is  forced  through 
the  bearing  at  the  bottom,  and  is  allowed 
to  escape  at  the  top  ;  the  sides  of  the  collars 
in  the  bearing  are  suitably  grooved  to  receive 
the  oil  from  the  oil  ducts. 


governor  drive  worm.  The  collar  bearing 
in  this  case  is  of  cast  iron,  mth  sides  and 
outer  edge  white- metal  lined  and  split 
.horizontally.  The  oil  is  also  here  forced 
into  the  bearing  from  the  bottom  and  is 
carried  round  by  the  rotating  shaft  and 
allowed  to  escape  at  the  top.  The  bearing 
is  held  in  position  by  a  spigot  in  the  pedestal 
base  and  cap,  both  being  in  this  construction 
part  of  the  steam  end  pedestal.  Dowels  or 
pegs  at  the  horizontal  joint  prevent  the 


calculate  same  for  bending  stress,  as  the 
latter  is  usually  larger.  The  bending  stress 
allowable  on  the  thrust  collars  and  rings 
is  2,500  lb.  for  collars  sohd  with  shaft, 
1,000  lb.  for  the  rings.  The  usual  practice 
is  to  make  the  depth  of  the  collar  =  3  to 
the  thickness  of  the  same.  The  radial 
clearance  between  coUar  top  and  case  is 


FIG.J.  MULTIPLE  COLLAR 
MftRINC  Type  THRUST 
BCARINO 


Fig.  '3. 

bearing  rotating  in  the  casing  and  also 
allows  the  top  half  to  be  removed  with  the 
cap.  Thermometer  pockets  are  provided  to 
test  the  oil  temperature.  Fig.  3  represents 
a  typical  thrust  block  for  marine  turbines, 
and  shows  the  oil  grooves  on  the  collar  rings. 
These  rings  are  either  of  phosphor  bronze 
or  steel,  and  are  fitted  into  a  steel  housing 
bush.  The  bottom  half  is  stationary  and 
has  adjusting  liners  on  each  side.  The  top 
half  and  the  rings  are  adjustable  axially 
by  means  of  worm  gearing,  -  etc.  The  oil 
for  lubricating  is  forced  in  at  the  top  and 
leaves   the   bearing   at^the j^bottom .  The 


SH^tr 


^  - 


RtSTHRuST  wenR  micrometer  qruqe 


Figs.  4  and  5. 


about  I-  in.  to  in.,  ditto  between  ring  and 
shaft  (radial)  Jin.  to  Jin.  We  have  then 
the  bending  moment 

n~ 

when  D  =  diameter   ofj^mean^  surface  of 
contact,  r.,v     fe?  ii 

C  =  width  of  mean  surface  of  contact^ 
fn—  number  of  collars, 
P  =  pressure  on  collars  per  square  inch 
in  pounds. 


Fia.l.  MULTtPLe  COLLAR 


FlQ.2.  MUTIPLE  COLLAR' 


FIG. 6.  MICHELL  -THROST  BCaRlMQ 

For?  lano  TURBiNes   


KlOS.  1   AND  2. 

Fig.  2  is  another  form  of  thrust  bearing 
for  land  turbines  of  the  impulse  type.  It 
!^  consists  of  the  diminished  end  of  the  turbine 
I  shaft  on  which  are  pressed  a  series  of  steel 
rings,  held  by  a  lug,  and  kept  together  by 
a  nut,  which  acts  at  the  same  time  as  a 
distance  piece  between  thrust  bearing  and 


Fio.  6. 


allowable  pressure  on  the .  thrust  collars  is 
usually  taken  at  60  lb.  to  801b.  per  square 
inch,  but  only  90  to  95  per  cent  of  the  net 
surface  should  be  taken  into  consideration, 
on  account  of  the  oil  grooves.  The  collars 
are  frequently  calculated  for  shearing  stresses, 
but  it  will  be  found  to  be  more  correct  to 


=  i  (D  -  d). 


diameter  of  the  root  of  the  collars 
(shaft  diameter), 
t  =  thickness  of  collars. 
To  measure  the  wear  of  thrust  bearings 
and  check  the  amount  the  shaft  has  moved 
from  its  original  position,  various  devices 
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have  been  adopted.  We  herewith  show  two 
kinds  used  on  laiid  turbines,  and  shown  in 
Figs.  4  and  5.  Fig.  4-  consists  of  a  tube 
with  graduated  slot  and  plunger,  which  can 
be  made  to  rest  against  the  end  of  the  shaft. 
The  stem  of  the  plunger  has  also  one  line 
marked  on  its  circumference,  and  by  com- 
paring these  two  markings  from  the  new 
to  the  worn  state  the  amount  of  wear  is 
noted.  Another  form  is  to  mark  the  plunger 
stem,  and  tube  as  a  vernier.  Fig.  5  is 
designed  as  a  depth  micrometer,  and  the  wear 
can  be  read  accordingly  very  accurately,  Tl  e 
second  form  of  thrust  tearing,  and  one  v  hir-h 
has  almost  en'irely  superseded  the  multiple 


through  the  bearing  as  already  shown,  and 
leaves  the  bearing  at  the  top.  There  are 
eight  pads  and  a  stop  piece.  The  whole  is 
of  cast  uon  with  the  exception  of  the  thrust 
collar  and  adjusting  bush,  which  are  of  steel, 
anel  the  white  metal  for  the  pads.  Collar 
and  sleeve  are  pressed  on  a  lug  and  the 
shaft  and  held  in  position  by  a  nut.  Beyond 
the  collar-  bearing  narrow,  white  metal  lined 
journal  bearings  can  be  seen  :  the  same  holds 
good  for  the  construction  showrr  in  Fig.  8. 
The  construction  is  elue  to  Messrs.  Brccm 
and  Wade,  the  well-known  specialists  in 
single-collar  iMichell  bearings,  of  High 
Wycombe. 


speeds  varying  from  60  ft .  to  70  ft.  per  second 
but  can  easily  carry  up  to  5C0  lb.  per  square 
inch.  The  coef3ficient  of  friction  at  this 
pressure  may  vary  frcm  -CCOS  to  -003 
according  to  the  resistance  of  the  oil  film 
The  temperature  should  not  be  allowed  t( 
rise  bej'cnd  about  120  eleg.  to  130  deg.  Fah 

Fig.  10  represents  a  in.  diameter  thrus 
bearing  as  used  for  turbines  and  turb 
blowers,  and  is  similar  to  that  shown  ii 
Fig.  6  ;  its  pads  carry  leads  at  about  SCO  11 
per  square  inch.  It  is  useel  for  marine  am 
land  work. 

Fig.  10  represents  a  typical  9-in.  thrus^ 
block  of  the  single  collar  type  with  spherica 


Fn..  7. 

collar  bearing  in  the  better  makes  of  turbines, 
is  the  Michell  single-collar  thrust  bearing 
with  taper  oil  film  lubrication.  This  bearing 
consists  substantially  of  a  single  collar  either 
forged  solid  on  the  shaft  (see  Fig.  8)  or  driven 
on  to  the  shaft  in  the  form  of  bush  as  in 
Figs.  6  and  7.  On  to  this  collar  bear  a 
series  of  pads,  usually  steel  or  cast  iron, 
white  metal  lined  ;  sometimes  also  made  of 
bronze.  These  pads  in  their  turn  bear  at 
their  backs  on  a  single  radial  ridge,  edge, 
or  ball  face.  The  first  as  shown  in  Fig.  7, 
the  latter  as  shown  in  Figs.  6  and  8.  Through 
the  turnirig  action  of  the  thrust  collar  these 
pads  slip  over  in  such  a  manner  that  the 
clearance  between  the  two  rubbing  surfaces 


Particulars  of  Miche!!'s  Thrust 
Bearing. 

For  most  of  the  following  particulars  the 
author  is  indebted  to  the  above-named  firm  ; 


seated  retaining  rings.  The  block  of  tli 
type  is  equally  applicable  to  marine  or  lai 
use,  but  it  is  not  possible  to  renew  the  thru 
pads  without  disturbing  the  journal  ai 
Table  1. 


Total  thrust. 


Speed 


  7  ,'',.in. 

7|  ill. 

i  H  in. 

3i  in. 

thiust  collar   

16  in. 

13Jin. 

20  in. 

7i  in. 

20,000  lb. 

20,000  It. 

48,000  lb 

6,000  lb. 

....       69  sq.  in. 

50  sq.  in. 

106  sq.  in 

20  sq.  in. 

•  square  inch  

290  lb. 

j    400  lb. 

450  1b. 

300  lb. 

300  r.p.m. 

460  r.p.m. 

350  r.p.m. 

1,000  r.p.m. 

 ;  -00155 

i 

•0015 

•00155 

•0018 

also  for  Figs.  9  to  11,  being  samples  of  their 
standard  designs. 

From  experiments  it  is  found  that  with 


I'emoving  the  top  half  of  the  casing.  F' 
marine  work  the  jjads  are  usually  designc 
for  a  load  of  about  260  lb.  per  square  incl 


Fig.  9. 

leaves  room  for  a  taper  oil  film  to  be  formed, 
the  thickness  of  which  is  greatest  at  the 
inrunning  side. 

Liners  are  required  to  adjust  the  pads 
and  the  position  of  the  thrust  collar.  In 
Fig.  0  this  takes  the  form  of  an  adjusting 
sleeve.  In  Fig.  7  the  form  of  liners  front 
and  back  of  the  housing,  and  in  Fig.  8  the 
form  of  adjusting  screws.  These  also  form 
here  the  balleel  surface  for  the  tipping  thrust 
pads.  In  Fig.  6  this  elesign  is  used  on 
Rateau  type  land  steam  turbines.  The  oil 
is  pumped   in   at  the  bottom,  circulates 


a  mean  surface  speed  of  54  ft.  per  second  the 
pressure  can  be  increased  to  10,000  lb.  per 
square  inch  before  failure  took  place.  Loads 
of  1,500  lb.  per  square  inch  can  easily  be 
carried  at  high  speeds.  Marine  thrust 
bearings  carry  loads  of  about  500  lb.  per 
square  inch  at  mean  rubbing  speeds  of 
70  ft.  per  second  ;  the  coefficient  of  friction 
is  about  -002,  according  to  Professor  Stoney. 

These  thrust  bearings,  however,  are  usually 
designed  to  stand  a  pressure  in  pounels  per 
square  inch  of  about  200  for  marine  work  and 
300  for  all  other  work  bearing  surface,  for 


Fig.  lu. 

for  all  other  work  the  pressure  is  usual 
about  300  lb.  to  tha  square  in^h. 

[To  he  coiiti >>ytH .  i 


America's  Co.^l  S>uri>LiEs. — The  total  quantity  ik 
soft  coal  in  commercial  storage  in  America  at  t 
beginning  of  the  year  was  appro.ximately  47,000,0 
tons.  An  Amer'can  journal  states  that  the  pil 
duction  of  bituminous  coal  for  the  present  cH)al  ye 
is  behind  recent  years.  The  output  from  April 
1921.  to  date  was  340.747,000  tons.  Therefore,  pi 
diiction  for  1921-  22  is  about  118,000,000  ton.s  belli 
1920  21,  o(i,000,000  tons  behind  1919-20. 
142,000,000  tons  less  than  1918-19,  The  si 
iiornial  iiroductiun  of  soft  coal  of  the  past  12  mont 
is  explained  by  sub-normal  consumption,  Prodi 
is  explained  by  sub-normal  consumption. 
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The  Elastic  Properties  of  Wire  Cable. 


The  (levelopiueiil  ot  aii craft  has  l)i()Uf>lil 
into  use  several  varieties  of  small- 
diameter  stel*l  cable,  a  kiiowledij-e  of  the 
physi(  al  cliaracteristics  of  which  is  iiiii)oi- 
taiit  for  cfHcieiit  design.  8iifh  iiiforination 
becomes  vitally  imi^ortant  to  engineers 
who  are  concerned  with  the  develo]iment 
of  new  types  of  aiici'aft  and  the  advance- 
ment of  the  science  of  aviation  in  general. 

Engineering  handbooks  do  not  quote 
any  value  for  tlie  ela.stic  limit  of  wire 
cable,  and  for  the  modulus  of  elnsticity 
thev  give  a  value  of  about  12,000,000. 
This  value,  however,  refers  to  wire  ropes 
with  hemp  centres  and  for  sizes  giealei' 
than  ^  in.  In  aircraft  work  we  are  mostly 
concerned    with    ro];es    n>ade    of  liigh- 


FiG.  1 — Complete  Set-up  of  Apparatus,  with 
Extensometer  attached. 

j.  strength  steel  wire  in  size.s  less  than  ^  in., 
and  types  whicli  have  either  a  wire  or 
'  wire-.strand  centre.      The  value  for  the 
^  modulus  of  this  type  of  cable  is  consider- 
ably greater  than  12,000,000. 

While  the  dete  rmination  of  ultimate 
1  strength  is  a  comi)arativelv  simple  matter, 
the  accurate  measurement  of  elongation 
:  necessary  in  determining  the  elastic  limit 
I  and  modulus  of  elasticity  iiresents  several 
I  difficulties.  In  the  first  pi  ace,  the  fact 
I  that  the  cable  is  built  up  of  so  many  small 
f;  wires  and  strands  makes  it  difficult  to 
;  locate  accurately  a  definile  gauge  point 

[  *_ Abstract  of  paper  presented  to  the  American 
I   Society  of  ^lechanical  Engineers. 

I 


By  R.  E.  MOORE,  Dayton  Ohio. 

and  atlach  an  instrument  theie  without 
its  shifting  in  position.  It  is  evident  that 
the  usunl  type  of  extenscmieter  with 
pointed  screws  for  grijis  is  of  jio  use  for 
this  wf)rk.  In  the  second  place,  a  cable 
twists  when  under  load,  so  that  any  rigid 
instrument  cannot  be  used. 


Kk;.  2. — Exleiisuniclcr  Clamp. 

'i'ests  were  made  on  a  20,000  lb.  Olsen 
structural-material  and  airplane-parts 
testing  machine  which  was  previously 
calibrated  and  found  to  be  in  good  adjust- 
ment. However,  in  several  cases  the 
iiieasuicment  of  load  wa.s  obtained  from 
I  he  deriection  of  an  accurately  calibrated 
s])ring  placed  on  the  upper  bead  of  thy 
machine  and  arrang'ed  so  as  to  take  the 
h)ad  apj)lied  to  the  cable.  The  deflection 
of  the  spiing  was  measuied  with  an  Ames 
(Hal  reading  to  0  001  in.  It  was  found  that 
this  method  gave  more  con.sistent  results 
because  it  was  considerably  more  sensi- 
tive to  small  variations  in  load  than  the 
level-  system  of  the  testing  machine.  In 
fact,  some  such  arrangement  is  absolutely 
liccessaiy  in  testing  the  small  cables, 
l)articularly  th(>  ^Vin.,  jViii-  and  ^  in. 
sizes,  in  order  to  obtain  the  elastic  limit 
and  modulus  with  any  degree  of  accuracy. 
To  obtain  the  bieaking  load,  however,  the 


7«7  Wire  Cable  6x7  Wire  Coble 


Fig,   .3. — Types  of  Cable  Construction. 

spring  must  be  removed  and  the  load 
iiieasured  on  the  machine.  A  view  of  the 
complete  set-u]),  with  extensometer 
attached,  is  shown  in  Eig.  1. 

The  instrument  used  was  very  similar 
to  the  familiar  wnre-wound  dial  type  of 
extensometer.    The  greatest  difficulty  was 


in  attaching  the  dial  to  the  cable  at  the 
gauge  point.  This  was  accomplished  by 
attaching  the  dial  to  a  specially  devised 
clamp  as  shown  in  Eig.  2.  At  the  other 
gauge  point,  a  second  clamp  was  attached 
similar  to  the  one  holding  the  dial.  To 
this  clamp  one  end  of  a  fine  magnet  wire 
was  attached;  the  wire  extended  down  the 
(  able  and  around  the  brass  drum,  the  loose 
end  having  a  light  weight  attached  to  it. 
It  is  clear,  then,  that  as  the  two  gauge 
];oints  moved  apart  the  ware  turned  the 
drum  and  shaft  upon  which  the  needle  wa.s 
mounted,  thus  recording  directly  on  the 
dial  the  elongation  of  the  cable. 

In  order  to  reduce  the  error  occurring 
from  this  twisting,  the  wire  was  placed  as 
near  the  cable  as  possible  and  hardly. 
exceede(l  Ji"-  fi'om  the  centre  of  the  cable 
at  any  time.  As  the  minimum  twist  noted 
did  not  exceed  90  deg.,  the  error  incurred 
in  the  modulus  due  to  this  error  of  (donga- 
tion  is  negligible.  • 

A  (liemical  analysis  of  several  wire.s 
taken  from  the  phosphor-bronze  cable  gave 
tlie  following  comj)osition :  Tin,  3'77 ; 
copper,  95"60;  zinc,  0  84;  phosphorus,  0-28. 
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Fig.  4. — Rise  in  Elastic  Limit  of  -y^xw.  lO-wire 
Non-flexib".e  Steel  Wire  Cable. 

A  chemical  analysis  of  several  wires  from 
the  steel  cables  gave  the  following  com- 
jiosition  :  Carbon,  0  G4;  manganese  (!'55 ; 
phosphorus,  0  033;  sulphur,  0'033. 

In  Eig.  3  is  shown  the  arrangement  of 
the  M'ires  and  .strands  in  the  four  different 
t.vpes  of  cables. 

Stress-strain  cuiTes  for  computing  the 
modulus  and  locating  the  elastic  limit 
were  plotted  on  cross-section  paper  with 
a  scale  of  lin.,  ecjual  to  0  01  in.  in  a(.tual 
ehmgation  in  50  in.  The  vertical  .scale 
M  as  made  so  as  to  give  the  curve  a  slojie  of 
about  45  deg-.  with  the  horizontal.  This 
large  .scale  plotting  showed  the  leadings 
of  the  extensometer  to  be  very  consistent, 
indicating  that  the  cable  was  stretching 
uniformly  and  also  twisting  uniformly. 

The  values  for  elasti;'  limit  were 
obtained  bv  selecting  the  highest  point  on 
the  straight-line  section  of  the  stress- 
strain  curves. 

However,  as  the  majority  of  practical 
designing  engineers  use  the  term  "  elastic 
limit  "  to  designate  what  is  actually  the 

{Cnn tinned  on  prif/c  32.) 
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Rating  of  Electrical  Machinery. 


i'oit  many  years  the  temperature  rise  of 
electrical  machinery  was  based  oii  a 
standard  "  anrbient  temperature  ol 
2o  deg.  Cen.,  and  a  maximum  temperature 
rise  of  40  deg.  Cen. ;  in  other  words,  it 
was  the  practice  to  rate  machines  on  an 
assumed  maximum  temperatuie  of  G5  deg. 
Cen.  These  tem])eratures  have  gradually 
heeii  increased  until  at  present  some 
nuuiufacturers'  ratings  are  based  on  an 
"  ambient  "  tenqierature  of  40  deg.  Cen. 
for  air,  ,  and  25  deg.  for  water^  and  a 
nmximuni  tempeiature  rise  of  50  deg. 
(Vn.,  til  us  increasing  the  final  maximum 
tempeiature .  to  90  deg.  Cen.,  or  25  deg. 
higliei-  than  the  original  standards,  with 
an  added  10  deg.  or  15  deg.  Cen.  for 
hott.^>;  spot  lemperature  giving  a.  maxi- 
mum of  lOIJ  deg.  or  105  deg. 

The  temperature  rise  in  electrical 
machinery  should  be  fixed  by  the  teni])era- 
tuies  to  which  insulating  materials  can  be 
subjected  without  causing  deterioration, 
accoidiiig  to  H.  P.  Moss  in  the  Cominvn 
wealth  I'hi  (I i iieer.  Various  investigators 
have  puhlisiied  the  lesults  of  tests  on  such 
materials  as  cotton,  silk,  etc.,  and 
Steiiinielz  a:nd  Lamone,  in  a  paper  read 
before  the  Am.l.E.E.,  in  April,  191:-5, 
made  a  statenieni  to  the  ettect  that 
these  materials  ajipeared  to  have  i  an 
indefinitely  long  life  if  the  ultimate 
temperatures  did  not  exceed  90deg. 
Cen.,  and  the  life  ap]3eared  to  be 
comijaratively  long  at  100  deg.  Cen.'  It 
was  found,  howevei-,  that  the  life  is 
shoi  tened  to  about  four  years  at  105  deg. 
Cen.  During  the  discussion  of  this  paper, 
Dr.  Steinmetz  issued  the  warning  that  the 
maximum  insulation  temperature  should 
be  limited  to  100  deg.  Cen. 

This  and  other  considerations  have  led 
some  of  the  manufacturers  to  re-examine 
the  subject  of  the  Am.l.E.E.  rules,  and 
Mr.  Erancis  B.  Crockei',  of  the  (Vocker 
Wheeler  Co.,  stated  the  (^ase  for  a  section 
of  the  manufacturers  in  The  Electrical 
World  of  April  30,  1921.  He  pointed 
out  the  necessitv  for  the  use  of  factors  of 
safety  in  elect]  ii  al  iust  as  much  as  other 
engineering  materials,  more  especially  as 
the  parts  most  liable  to  deterioration  are 
not  accessible  foi'  pr()])er  ins|)ection. 

It  might  be  mentioned  here  that  certain 
generators  at  Niagara  were  operated  for 
20  years  at  temperatures  up  to  285  deg. 
Cen.  without  injury,  bnt  these  machines 
had  special  mica  insulation.  The  bind- 
ing material  used  in  making  up  the  mica 
for  such  femneratures  has .  to  be  some- 
thing better  than  shellac  or  copal  vaniisli, 
otherwise  the  hi"-))  temoeratures  cause  dis- 
integration and  the  formation  of  gases 
which  attack  copper,  and  increase  the 
Habilitv  to  leakage  along  the  interstices 
between  the  mica.  T/ineal  expansion  of 
tb"  copper  is  also  likelv  to  cause  trouble. 

In  an  article  by  Mr.  L.  F.  Adams,  ]mb- 

*  The  ■■  am1->ipnt  "  teiriBeratiire  is  defined  as  tlic 
temperature  of  tlie  air  or  water,  which  cnrtiingr  in 
Cf>iitact  with  the  heated  parts  of  a  machine,  carries 
off  the  lieat.  It  is  usually  measured  hy  tliermn 
meters  nlaced  at  different  points  around  tlie  ma(-hine 
at  a  distance  of  3ft.  to  Off.  :iway,  and  protected 
'"om  drauglits. 


lished  in  the  G.E.  Review  of  May,  1919, 
various  statements  are  made,  as  tolloAvs  : 
Heating  in  motors  is  primarily  of 
interest  only  as  it  affects  the  life  of  insula- 
tion. After  careful  investigation,  sup- 
ported by  tests,  the  American  Institute  of 
Electrical  Engineer.^  has  .set  a  tempera- 
ture of  105  deg.  Cen.  as  a  coiisea-vative  and 
safe  limit  for  the  temperature  at  which 
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heated  fibrous  insulation  can  be  used  with- 
out deterioration."  The  question  is  then 
asked,  "  Would  insulation  last  longer  at 
a  lower  temperature  ^  "  The  answer  is 
given,  "  Experience  indicates  a  negative 
answer."  The  writer  goes  on  to  say  that 
this  is  to  be  expected  because  even  tlie 
highest  permitted  temperature  is  well 
below  the  danger  zone. 

In  view  of  the  varied  opinions  ext>ressed 
above,  it  is  interesting  to  conipaie  the 
electrical  and  mechanical  ]»idpeities  ot 
materials  which  have  been  subjected  to 
high  temperatures,  witli  ones  which  have 
been  maintained  at  normal  1  em])era1  ui es. 
Take,  for  example.  Empire  .  cloth,  a 
material  much  used  for  eleetiical  Avork. 
Fig.  l  is  a  set  of  curves  drawn  from  test 
results  obt'ained  from  sample.s'  of  this 
material  0'23  mm.  thick,  which  have  been 
subjected  to  temperatures  of  75  deg.  and 
100  deg.  Cen.  for  several  months.  For 
comparison  tests  taken  on  samples  kept  at 
normal    temperatures    are   also  plotted. 


Fio.  2, 

samples  being  tested  each  month.  It  will 
be  seen  from  the  curves  of  volts  per  milli- 
metre that  the  dielectric  .strengtli  was 
practically  unaltered  by  subjection  \o  high 
temperatures. 

An  examination  of  flie  mechanical 
properties  gave  results  which  were  far 
from  satisfactory.  While  the  pressure 
necessarv  to  make  a  hole  \  in.  in  circum- 
ference throngh  the  material  is  practicallv 
constant  at  normal  temperatures,  it  is 
reduced  to  half  this  annnini  on  subiecting 
the  material  to  a  temjierature  of  75  deg. 
Cen.  for  three  months,  while  exposure  to 


100  deg.  Cen.  has  the  etfect  of  weakeui: 
the  material  to  such   an  extent  in 
month  that  it  barely  hangs  together. 

Fig.  2,  showing  similar  results 
Presspahn  tests  made  by  Mess 
Crompton  &  Co.  on  various  materials  si 
jected  to  various  temperatures  for  a  per 
of  5,000  hours,  gave  results  as  follows  : 


.Material, 
'rcsspahn,  0'2.5  mm. 


Temperature  Volts 
conditions  per 
Cen.  mm. 


Presspahn,  0"35  nirn. 
varnished  : — 


Nornuil 
75  deg. 
100  deg. 
12.')  deg. 

Noa-mal 
75  deg. 
100  deg. 
125  deg. 
.Manila  paper.  O".'}  mm.  : — 

Normal 
75  deg. 
100  deg. 
125  deg. 
.Manila  paper.  0"3.'15  mm., 
varnished  :—  Normal 
75  deg. 
100  deg. 
125  deg. 

Normal 
75  deg. 
100  deg. 
125  deg. 

Xornial 
75  deg. 
100  deg. 
125  deg. 

Xormal 
75  deg. 
100  deg. 
125  deg. 

"  E.xcelsior  "  silk. 
0-135  mm.  : —  Normal 
75  deg. 
100  deg. 
125  deg. 

Canvas  Normal 
75  deg. 
100  deg. 
125  deg. 
Dynamo  tape,  0'03  mm., 
varnished  : —  Normal 
75  deg. 
100  deg. 
125  deg. 

Superfino  dynamo  tape, 
O-.ll  mm.  :—  Norma) 
75  deg. 
100  deg. 
125  deg. 


Red  fibre.  0-53  nun. 


^fica  linen.  0"23  mm. 


E.xcelsior  "  linen. 
0-23  mm. 


11,400 
10,560 
11,100 
11.550 

22.000 
17.800 
19,400 
■  21,700 

6,150 
5,700 
6,000 
5,370 

9,200 
13.500 
14,200 
22,700 

14.000 
12,300 
12.800 
11,100 

12,.?00 
14,700 
15,700 
14,300 

27.400 
34,700 
.33.400 
19,400 

46,500 
37.200 
40,500 
Perished 
3.830 
3,920 
3,880 
4,050 

3,980 
4.000 
3.740 
3,970 

4.400 
4.480 
4.400 

Perished 


Press 
lb. 
C 

6 


"5 


.  4 
15 
14 


jfO 

n 


•5 


tr  ,1- 


These,  and  the  results  of  extensive 
made  bv  Siemens  Bros,  and  others, 
that    all    materials    of    organic  oifii 
deteriorate  on   exposure    to    a  tenijrii 
ture'    of     100    deg.     Cen.,     and  i;i 
asbestos    and    mica    are  practicallv 
only,    materials     which  withstainl 
higher    lemperatures.  Rayner's 
at    the     Xational    Physii-nl'  LaboK  Ji. 
.showed  lliai    materials  similar    to  I  n-^' 
mentioned      above  disintegrated 
fiowdered  when   toiudied  after  su'-''.'.  • 
to  temperatures  raneing  from  ]S 
Cen.  to  195  deg.  Cen'.  for  25  davs. 

Tliese  tests  on  insulation  are  conti  !■ 
by  operatintr  results.    Ca.ses  are  l:n  i 
to  those  whose  experience  extern!-  i 
to    tlie   earlier    davs  of    the   ai  t    \v  • 
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uiachines  have  been  overheated  to  such  an 
extent  as  to  leave  the  insulation  in  a  con- 
dition such  that  it  could  be  brushed  oft', 
and  yet,  so  long  as  the  burnt  insulation 
was  not  disturbed,  the  ma,chines  coiuld  be 
operated  for  a  time.  Such  operating' 
experiences  confirin  the  opinion  that  over- 
heated insulation  does  not  necessarily 
mean  an  immediate  breakdown,  but  that 
the  reduction  of  mechanical  strength  due 
to  such  overlieatino'  has  to  be  guarded 
against. 

Apart  from  tlie  meclianical  weakening 
due  to  excessive  tem])eratures,  there  are 
other  factors  which  also  affect  the  insula- 


tion niechauic.'ally,  viz.,  vibration,  expan- 
sion and  contraction,  moisture,  etc.,  and 
it  is  obvious  that  any  weakness  brought 
about  by  overheating  will  be  quickly 
aggravated  by  these,  thus  rendering  the 
use  of  a  factor  of  safety  the  more 
necessary.  Another  point  mentioned 
above  is  the  conventional  10  deg.  or 
15  deg.  added  for  hottest  spot  tempera- 
tures. 

The  following  tests  carried  out  on  field 
coils  with  embedded  thermo-juuctions 
seem  to  indicate  that  is  is  not  sufficient, 
as  temperature  differences  as  high  as 
68  deg.  Cen.  have  been  obtained:  — 


^  Meau      Temperature     Temperature  as  shown  by 

Coil        t9mperature         by  thermo-juDotion  deg.  C. 

No.       by  resistauce.  thermometer.     Max.        Miii.  Diff 

1  44  .30  100        32  68 

2  62  —  125        69  56 
144            _  180        90  90 

4  71  _  95        73  22 

5  105  —  125        90  35 

6  —  50  105     .  60  45 

Assuming  that  the  allowable  maximum 
temperature  rise  where  the  machine  is  new 
is  100  deg.  Ceir.,  it  is  quite  possible  that 
the  temperature  would  be  increased  well 
above  this  figure  owing  to  ventilating 
ducts  becoming  choked  fup  after  a  few 
weeks'  operation,  or  abnormal  voltages 
might  also  cause  .successive  heating. 


WHY  INCREASING  THE  SPEED 
OF  A  GAS  ENGINE  MAY  MEAN 
REDUCED  POWER. 

By  F.  R.  P.viisoNs. 

I'HE  piesent  writer  has  recently  gone 
hirough  a  somewhat  interesting  and  in- 
structive  experience   in  connection  with 

'the  running  and  power  development  of  a 
gas  eng-ine.  It  was  desired  to  obtain 
"just  that  extra  little  bit"  out  of  it,  in 
Older  to  cope  with  additional  machinery 
laid  down,  and  no  other  alternative 
seemed  practical  other  than  speeding  up 
the  engine  10  to  12  per  cent. 

This  accordingly  was  done,  and  the 
compensatory  reduction  effected  by  sub- 
stituting a  pulley  of  greater  diameter  on 
the  line  siiaft.  But,  strangely  enough, 
it  was  then  foimd  that  the  power  avail- 
alle  at  the  shafting  was  eonsideralily  less 
than  i-t  had  been  before. 

This  meant  some  reasoning  out.  After 
much  thought  on  the  matter  the  writer 

■  could    arrive    at    but    one  conclusion, 

■namely,    that    despite    a    greater  piston 

'speed— which  naturally  would  presuppose 
enhanced  power  development — the,-  engine 
was  not  only  not  taking  more  gas,  but 
was  not  properly  functioning  with  the  gas 
taken  into  it,  tins  being  thoug-ht  to  be  due 
to  the  fact  that  the  area  of  the  valve 
opening  would  not  permit  of  this  occur- 

■ring,  seeing  that  the  velocity  of  the  gases 
was  unalterable. 

Working    up    such    hythothesis  the 

•assumption  made  was  conclusively  proved 
as  follows:   Assuming  that  the  ingoing 

'§■-8868  attain  a  maxinuim  permissible 
velocity  of  0,000  ft.  per  minute  (which 
agrees  with  generally  accepted  practice) 
and  that  the  gases  in  the  cylinder  travel 
with  the  piston,  it  is  not  difficult  to  ascer- 
tain its  velocity  through  any  valve  open- 
ing of  a  given  area.  This  is  found  as 
follows  :  — 

Where  =  velocity  of  gases  through  the 
valve  opening  in  feet  per  minute,  D  =  dia- 
meter of  cylinder  in  inches,  rf=  diameter 
of  valve  opening  in  inches,  and  V  =  velo- 
city of  piston  in  feet  per  minute. 

Applying  such  formula  to  the  present 
instance  before  speeding  up,  wheie  the 
cylinder  diameter  is  8"5in.,  the  stroke  of 
the  piston  is  15  in.,  the  valve  opening 
2  TB  in.,  and  the  speed  of  the  engine  in 


revolutions  per  minute  240,  we  have  there- 
fore a  piston  travel  of  000  ft.  ']jer  minute. 

Therefore  ?;=  9:752 —  ^  5,734  ft.  p.m. 

It  will  thus  be  seen  that  as  conditions 
ruled  before  speeding  ap  the  engine  we 
were  almost  up  to  the  maximum  allowable 
figure  for  ingoing  gases;  in  fact,  too 
perilously  close  up  to  it  to  admit  of  any 
further  increase  of  speed  without 
seriously  affecting  the  correct  functioning 
of  the  engine. 

Now,  let  us  see  what  happened  when, 
as  previously  stated,  the  speed  of  the 
engine  was  increased  to  270  revolutions 
per  minute. 

Assuming  such  alteration  to  have  given 
a  piston  speed  of  075  ft.  per  minute,  the 
formula  shows  that  the  velocity  of  the 
gases  in  feet  per  minute  through  the  valve 
opening  was :  — 

8-52x  675 
—2^75^  =6,450. 

will  thus  be  observed  that  not  only 
the  danger  point,  in  respect  to  the 
of  the  inlet  valve  opening,  been 
passed,  but  allowing  a  maximum  permis- 
sible velocity  of  5,000  ft.  per  minute  for 
the  exhaust  gases,  which  again  is  usual 
practice  in  engines  of  this  type,  there  was 
not  niuch  cause  for  wonder  why  upon 
speeding  up  the  engine  it  was  choked, 
wljicli.  of  course,  accounted  for  its  drop  in 
jicvver  outinit. 
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NEW  NICKEL  ALLOY. 


A  <'  Stainless  "  that  May  Heip 
Engineers. 

Sheffield  has  discovered  an  entirely  new 
non-ferrous  alloy,  named  "  Newloy," 
wliicli,  if  anything  is  entitled  to  the 
name  of  "  stainless  nickel,"  appears  to  be 
that  metal.  It  is  not  the  so-called 
"  stainless  "  that  has  been  boomed 
recently,  and  it  differs  from  the  usual 
nickel  silver  and  all  similar  alloys,  in 
that  it  is  absolutely  free  from  spelter. 

It  is  intended,  in  the  first  place,  as  a 
ubstitute  for  best  electro-plate,  and 
notably  for  spoons,  forks  and  domestic 
;nticles  and  strong  wear,  and  is  what  is 
known  as  a  self-colour  metal,  whicli, 
iudging  from  the  samples  seen  wliich  have 
been  in  hard  use  for  nine  months,  justified 
its  claim.  In  a]>pearance,  after  hard  use 
as  spoons,  forks,  etc.,  it  resembles  the 
ordinary  silver  plate,  and  has  a  pleasing 
white  appearance. 

A  few  engineering  firms,  howeA-er,  who 
have  bp»n  notified  jirivately  of  the  dis- 


covery, are  eagerly  enciuiring  for'  samples 
with  a  view  to  seeing  if  it  will  "stand 
up  "  for  certain  special  purpo.ses  in 
engineering  practice.  One  already  sug- 
gested is  that,  it  may,  after  all,  prove  to  be 
the  material  par  excellent  for  'turbine 
blades. 

The  inventor  is  Mr.  C.  0.  Morrison,  a 
Sheffield  chemist,  well  past  middle  life, 
who  has  been  pursuing  his  researches  for 
.several  years.  At  the  present  time  he  is 
in  America  on  special  business. 

(ireat  difficulties  were  experienced  after 
the  alloy  had  been  discovered,  not  only 
in  working  it,  but  especially  as  it  was 
found  that  the  scrap  could  not  be  renielted 
.and  retain  its  characteristics,  as  it  "  fell 
to  pieces."  It  proved,  as  Sir  Robt. 
Iladfield  has  shown,  that  it  is  one  thing 
to  make  an  alloy,  but  quite  another  pro- 
position to  work  it. 

In  this  case  failvi'e  tiOi  be  able  to-  remelt 
the  scrap  and  use  it  over  again  would  have 
killed  the  new  alloy  as  a  commercial  pro- 
position, but  patient  application  to  the 
problem  stdved  all  difficulties. 

Possibly  the  best  argument  in  favour 
of  "  Newloy  "  is  the  fact  that  80  firms 
have  undertaken  its  manufacture,  these 
including  leaders  in  the  world  market. 

There  appears  to  be  no  secret  about  the 
components  of  the  alloy — the  facts  in 
regard  to  which  are  now  first  authorita- 
tively stated — as  the,y  are  35  per  cent 
nickel,  1  per  cent  tin  and  54  per  cent 
copper,  but  there  is  some  mystery  about 
it  which  no  doubt  cannot  be  readily 
fathomed  by  the  outside  chemist.  There 
are  more  difficulties  in  the  making  of  the 
metal  than  appear  on  the  surface.  A 
feature  of  it  is  that  it  Avill  stand  con- 
siderable hammering  out  and  can  be 
forged  hot  or  cold — a  quality  not 
possessed  by  ordinary  nickel  silvers. 

The    manufacturers    do    not    call  it 
stainless  nickel,"  since  their  claim  is 
that  "it  tarnishes  only  with  the  greatest 
difficulty." 

Other  metals  are  being  put  on  the 
market  claiming  tO'  be  "  stainless  nickel," 
but  some  of  these  are  based  mainly  on  a 
formula  20  years  old,  with  a  good  per- 
centage of  spelter  in  them  and  a  "  salt- 
ing "  of  something  new. 


Cutting  Oils. — Oils  for  cutting  purposes  slioulrl 
have  a.  high  adhesion,  and  it  seenis  possible  to 
impi-ove  mineral  oils  by  adding  such  fluids  as  oleic 
acid,  pine  oil  and  fixed  oil.  An  important  function 
of  cutting  fluids  is  to  cool  the  t-ool  and  chif).  and 
for  this  purpose  alone  water  with  its  high  specific 
heat  is  well  suited,  but  it  rusts  the  machines,  and 
for  this  reason  where  water  is  used  such  alkaline 
substances  as  soda  or  soap  are  always  added. 
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A  Weekly  Record. 


British  Shiprepairing. 

The  shiprepairing  industry  on  the  North- 
East  Coast  is  in  a  serious  state  of  depres- 
sion, although  at  least  one  firm  has 
sufficient  worji  in  hand  to  keep  going  for 
some  time.  This  firm  is  the  Tyne  Dock 
Engineering  Co.  with  docks  at  South 
Shields,  and  at  the  present  time  the  fiini 
is  working  to  full  capacity. 

At  one  time  the  firm  had  no  fewer 
than  14  jobs  on  hand,  and  at  the  moment 
seven  ships  are  in  hand — two  in  their 
graving  docks,  thiee  alongside  and  one 
each  at  the  Stanhope  Buoj-s  and  in  the 
dock  of  a  neighbouring  firm.  They  have 
just  completed  a  big-  job  to  the  steamer 
Quito  which  has  occupied  five  weeks,  and 
the  vessel,  after  taking  in  u  supply  of  coal, 
is  about  to  leave  the  river. 

Two  steamers  that  have  suffered  con- 
siderable damage  are  due  at  the  firm's 
docks,  and  these  will  provide  work  for  a 
large  number  of  men,  so  that  there  is 
eveiy  likelihood  of  the  company  being 
fully  employed  for  some  time  to  come. 

The  case  of  the  Tyne  Dock  Engineei'ing 
Co.  is  an  exceptional  instance  of  such 
activity,  for  many  other  firms  are  so  slaclj; 
that  short  time  is  being  worked,  although 
it  is  believed  that  a  decided  improvement 
will  set  in  as  soon  as  the  dispute  with 
r-egard  to  wages  is  settled  and  firms 
enabled  to  quote  against  the  keen  cut 
piices  of  foreign  firms.  It  is  known  that 
more  than  one  order  has  been  recently 
lost  on  this  acc(mnt,  as  the  result  of  which 
workmen  have  been  tlie  chief  losers. 

Shipbreaking  Yards  Close. 

■  Messrs.  T.  W.  Ward  Ltd.,  of  Slicfiield, 
are  closing  their  extensive  shipbreaking 
yard  at  Morecambe  until  further  notice, 
along  with  all  theii'  yards  in  the  country. 
This  step  has  been  brought  about  by  the 
employers  not  being  able  to  make  ends 
meet  between  the  cost  of  breaking  up  and 
the  market  price  of  scrap  metal  to-day, 
and  has  no  connection  witli  the  engineer- 
ing lock-out. 

German  Shipping  Profits. 

\u  cxcepticnially  good  financial  year 
Was  experienced  by  the  Haniburg-Amerika 
Line.  The  company's  eainings  reached 
x\Ik. 69, 017,000,  nomiiiallv  t'3,450,000.  A 
net  piofit  of  Mk.:59,049,()00,  nominally 
£1,450,000,  remains  aftei-  the  deduction 
of  all  business  expenses  and  depreciation 
in  ships.  A  dividend  of  10  per 
cent  absorbs  Mk.]8,0{)0,()00,  whilst 
Mk. 1,047,000  will  be  put  to  the  legal 
reserve  fund.  A  special  reserve  fund  for 
future  rates  and  taxes  is  being  formed  to 
which  Mk. 6, 085, 000  has  been  allocated. 

Irish  Naval  Dockyard. 

In  order  io  makc^  fxiiure  ai  l  aiigemeTits 
for  Haul'bowHne  Dockyard,  the  advisory 
committee  set  up  by  ihe  Irisli  Provisional 
Government,  Dublin,  has  decided  to  visit 
and  inspect  tlie  dockyard  to  enabl(>  them 
to  give  a  report.  At  the  first  meeting  of 
the  committee  ^Ir.  l*\awsett  on  behalf  of 
the  Irish  Government  explained  that  under 


the  terms  of  the  Irish  Treaty  with  Great 
Britain  the  British  Admiralty  pi  oposed  t(j 
evacuate  the  dockyard.  As  this  would 
entail  transfer  to  England  of  established 
workers  and  their  families  and  the 
unemployment  of  several  hundred  others, 
as  well  as  the  scrapping  of  valuable  plant, 
the  Irish  Provisional  Government,  he 
stated,  had  intervened  tcr  secure  a  tem- 
porary discontinuance  of  the  evacuation 
until  a  policy  was  formulated  in  regarci 
to  the  future  of  the  dockyard. 

At  present  the  Irish  Provisional  Govern- 
ment were  engaged  taking  over  British 
functions  in  Ireland,  and  they  had  decided 
to  set  up  the  committee  to  advise  them 
as  to  the  policy  to  be  pursued  towards  tlie 
dockyard.  The  committee  was  chiefly  com- 
posed of  reijresentatives  of  public  boards 
in  Cork  and  the  workers  in  the  dockyard. 

Scarcity  of  Iron  in  Germany. 

There  is  a  scarcity  of  iron  and  steel  in 
Germany  at  the  present  time  with  the  result 
that  there  is  a  great  demand  foi'  foieign 
materials  of  this  class.  ^Naturally,  there 
has  been  an  advanc'e  in  the  txeinian  home 
prices,  and  in  some  cases  they  have 
reached  the  level  of  the  world's  market 
prices,  and  in  otheis  have  already 
exceeded  them. 

Dr.  Lustig,  chairman  of  the  German 
Iron  Trading  Co.,  of  Berlin,  in  addressing 
his  shareholders,  laid  stress  on  the  great 
scarcity  of  iron  and  steel.  The  import 
process,  he  stated,  was  meiely  in  its  initial 
stage,  and  it  was  not  known  what  would 
happen  when,  after  further  advances  in 
Geiman  inland  prices,  the  difference 
between  inland  and  world's  market  piices 
in  favour  of  th(>  buyer  of  foieign  material 
became  still  greater.  It  could  not  be  left 
out  of  consideration  that  the  foreign  com- 
petitive industries  were  at  present  work- 
ing at  scarcely  one-third  of  their  capacity, 
and  that  unem]doyment  abroad  was  very 
gieat.  It  could  therefore  easily  arise,  he 
said,  that  this  unemi)loyment  might  be 
transferred  to  German3',  and  that  the 
iVllies  would  then  have  achieved  their  wish 
of  lendering  it  im])ossible  for  Germany  to 
compete. 

After  the  armistice,  Erench  economists, 
having  the  knowledge  that,  with  the 
recovery  of  Lorraine,  the  productive 
capacity  in  iron  and  steel  would  be 
increased  to  about  ll,00(),0()(t  tons  per 
annum,  reckonerl  as  pig  iron,  reached  the 
conclusion  that  in  the  course  of  a  few 
years  it  would  be  possible  for  Erance  to 
become  the  leading  iion  and  steel  pro- 
ducing country  on  the  Euro|)ean  continent, 
and  to  work  up  her  export  ti  ade  to  a  quan- 
tity of  between  5,000.001)  and  (1,000,000 
tons  of  iron  and  sieel  ])er  annum.  But 
for  a  time  neither  production  nor  exports 
a])|)roaclied  ex])ectat ions. 

Tlie  oflicial  Erench  icturus,  however, 
show  thai  the  total  exjiorts  of  iron  and 
steel  in  1921  amounted  to  2,091,000  tons, 
as  compared  with  1,246,000  tons  in  192(1. 
The  exports  last  year  were  thus  mow  than 
double  those  in  1918  when  the  (]uantitv 
sent   out   of   the   coundy   onlv  reached 


1,008,000  tons,  and  the  exports  in  1921 
also  represented  about  60  per  cent  of  the 
total  production  of  steel  in  Erance  in  the 
same  year. 

Although  the  Erench  exports  in  192  i 
did  not  reach  the  presumed  level  ot 
2,250,000  tons,  which  applies  to  th  ■ 
German  exports  in  1921,  they  were  con- 
siderably greater  than  the  British  export  - 
of  1,738,000  tons  in  1921.  But  it  has  t., 
be  borne  in  mind  that  the  long  stoppage  in 
the  coal  industry  was  mainly  respousibL' 
for  the  low  level  of  the  British  export- 
last  year. 

If  it  has  been  possible  for  the  Erenc 
works  almost  to  double  their  exports  in  a 
unfavourable  year  as  compared  with  192(i| 
the  question  arises  as  to  what  may  b 
expected  when  the  general  situation  con 
mences  to  improve  and  the  Erench  begi 
to  utilise  more  of  their  undoubtedly  lar;: 
capacity  of  production. 

Busy  German  Shiprepairers. 

The    British   agents  of    an    importan  I 
shiprepairing  and  dry  dock  company  ;> 
Hamburg  have  been  notified  that  it  i 
impossible  for  them  to  take  on  furtln 
shiprepajring  orders  for  at  least  six  week- 
Many  Continental  firms  are  in  the  san  ' 
position,  and  have  work  enough  to  ket 
them  busy  for  the  next  two  months.  Tl 
shipwrights'  strike  in  South  Wales  h; 
been     responsible    for    a  considerab 
amount  of  work  being  diverted  to  Coi 
tinental  yards,  Avhere  trade  union  restri 
tions  are  not  quite  so  severe. 

Engineering  Crisis. 

At   the   moment   of   going    to  pre- 
important  developments  in  the  engineei 
ing  and  shipbuilding  disputes  have  take 
place.    The   suggestion    of  the  Laboi 
Council  to  ask  the  Government  to  appoii 
a  court  of  enquiry  under  the  Industri; 
Courts  Act  into  the  engineering  lock-oi 
has  been  accepted  by  the  executive  of  tl 
Amalgamat(»d    Engineei'ing    Union  ai 
endorsed  by  a  full  meeting  of  represent; 
fives  of  the  Labour  Council,  the  A.E.I 
the    Shipbuilding  Union   and  the  allit 
unions     of    foundrymen     and  genei. 
workers.      Mr.     Chamberlain    and  I> 
Macnaniara  will  receive  a  deputation  < 
the    National    Joint  Council,  when 
industrial     court    of     enquiry     will  I 
pressed  for. 

The  negotiations  in  the  shipbuildiL 
dispute  will  continue,  and  at  the  momei 
it  apjieais  tliat  a  crisis  may  jiossibly  1 
averted. 

In  the  matter  of  claims  to  uneni])lii 
nient  benefit  of  certain  men  laid  idle  1 
the  lock-out,  it  has  been  found  that  a  m; 
is  disqualified  from  benefit — 

If  as  a  member  of  the  A.l'].!'.  he  h;ij 
been  on  intermittent  short  time. 

If  a  labcnirer  to  an  A.E.U.  member. 

If  unemployed  before  the  lo(  k-out,  bij 
informed  before  it  began  that  work  woul 
be  availal)h>  in  normal  circunislanees  aftj 
:\rarch  11. 

If  a  systematic  short-time  worker- 
froni  March  11. 

If  an  a])pientice  in  the  .V.E.C. 
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How  Other  Industries  Stand. 


<  ONiTED  STATES  ELECTRIC 
!  VEHICLE  MARKET. 

'}  The  deiuand  tor 
Passenger  cars  allows 
[,s  conipared  witli 


electrically-(ln  veil 
little  iiiipioveiiieut 
i  montli  ago.  Uue 
kiroininent  maker  is  holding-  a  sale  of  used 
:  ars  aud  lie  repoi  ts  business  as  satis- 
iactory.  Manufacturers  are  prepariiio- 
for  tlie  exhibition  in  April,  when  their 
f:,ew  models  will  be  displayed;  they  expect 
)fiO  do  a  fair  amount  of  business  at  the 
l^iliow. 

}i  Manufacturers  of  electiic  trucks  state 
j  kat  the  demand  for  their  products  is 
.teadily  if  slowly  increasing.  The  ]\eA\ 
/""ork  managei'  of  one  of  the  largest 
l-onceriis  informed  Renter's  Trade  Service 
Representative  that  he  had  booked  more 
larders  between  January  1  and  Februai^ 
■m  this  year  than  during  the  first  five 
[^lonths  of  1921.  Other  manufacturers 
I Iso  report  business  as  improving, 
y  An  electric  vehicle  show  will  be  held  in 
New  York  City,  froiin  Apiil  8  to  April  15, 
'■nder  the  auspices  of  the  Automobile 
i  Sureau  of  the  New  York  Edison  Co., 
il'ccordiug  to  Renter.  The  first  week  will 
':!'e  devoted  to  a  display  of  pleasure  cais, 
l^fucks  and  batteiies,  and  tlie  second  week 
*D  an  exhibition  of  industrial  trucks  and 
Utteries. 

]j  A  .brochure  distributed  by  the  Auto- 
Ipobiie  liureau.  of  the  New  York  Edison 
f'o.  refei  ring  to  the  "  Life'  of  the  Electric 
if 'ruck  '"  gives  the  following  statistics 
i|:)ncerning  the  4,3(32  electric  trucks  in  use 
1  New  York  City  on  January  1,  1921:  — 


5 

trucks 

over 

23  years  old 

T 

20 "  ,, 

25 

18  „ 

33 

IT 

106 

15 

221 

5  1 

12 

980 

J ) 

J  J 

10  „ 

1,580 

J  ? 

)  ) 

8  „ 

2,448 

>  ) 

6  „ 

2,899 

5 

I  The  American  Railway  Express  Co. 
Ucently  placed  a  further  order  for  54 
|ectric  trucks,  making  104  purchased 
jnce  December.  The  company,  which 
r  as  branches  in  all  the  larger  cities 
j  iroughout  the  country,  proposes  to  use 
i  s  New  York  tiaicks  on  a  24-hour  basis, 
j  his  will  be  accomplished  by  means  of 
ijaudardised,  interchangeable  batteries, 
I  ich  truck  being  provided  with  two 
i,  oiage  batteries.  Thus,  at  the  end  of 
le  first  shift  the  exhausted  battery  will  be 
Amoved  and  a  freshly  charged  one  put  in 
js  place. 


[THE  BRITISH  TYRE  INDUSTRY. 

j  That  there  will  have  to  be  reoonsidera- 
ion  of  the  method  of  taxing  motor 
} chicles  in  the  near  future  is  certain,  and 
'^hatever  form  of  alternative  tax  is  })ro- 
1  )sed  is  sure  to  meet  with  the  stoutest 
j)position.  There  is  considerable  dis- 
fission  at  present  on  tyre  taxation,  and 
[le  section  of  the  motor  trade  is  insistent 


on  a  lax  on  tyre  j)iice.  A  tax  on  tyie 
price  would,  we  think,  mean  a  tax  'on 
tyre  quality,  and  as  a  correspondent  to  a 
motor  journal  points  out,  would  ])robably 
liave  two  very  serious  lesnlis  :  A  chca]! 
and  nasly  tyic  would  he  (Micciu^iged, 
whilst  the  better  tyre  wouhl  be  handi- 
capped in  that  its  price  would  be  disi)ro- 
poi  tionately  increa.sed  by  the  new  tax  ;  ;is 
tyre  ])rices  generally  increase  according 
to  size,  there  would  be  a  stronger  induct'- 
ment  for  niotoi  i.sis  to  buv  small  diameter 
tyres  in  order  to  reduce  the  tax.  Indeed, 
the  whole  position  would  be  very  com- 
plicated, traud  would  be  encouraged  and 
tyres  would  be  used  after  the  safety  marlv 
had  been  long  past. 

The  question  of  a  tyre  tax  cannot  l)e 
considered  apart  from  the  conditi()n  of  the 
industry  itself.  (  hii-  l\  re  nm n ufacturers 
have  had  w  big  stiuggle  dming  tiie  p'ast 
few  years  and  deserA-e  some  cojisideration. 
No  one  who  is  iuteiested  in  the  develop- 
ment and  the  prosperity  of  Jiritish 
industry  can  turn  a  deaf  ear  to  their 
claims.  It  is  no  secret  that  they  are 
having  a  difficult  time  and  that  their 
trading  conditions  are  considerably  aggra- 
vated by  the  uncurbed  competition  of 
foreign  manufacturers.  We  are  gi'eatlv 
favourable  to  protective  taxation  as  a 
means  ot  assist in.g  an-  industiy,  but  Tl'.c 
Motor  7'i'iiilf  r  draws  an  inteiesting 
parallel  between  the  tyre  maker  and  the 
small  car  maker:  "Traders,  of  cours(>, 
stock  and  sell  what  the  public  call  for, 
since  the  regulation  of  foreign  comj)eti- 
tion  appears  to  them,  ami  rightly  so,  to  be 
a  matter  entirely  for-  the  (loveivnment.  But 
M'e  do  not  think  they  wimld  mind,  and 
the  public  certainly  would  not  cease  to 
purchase  tyres  if  practical  help  were  given 
to  the  liome  tyre  industry  in  the  shape  of 
a  substantial  import  dutv  upon  foreign- 
made  tyres. 

"  Without  going  into  the  leasons  why 
the  British  tyre  industry  did  not  receive 
the  benefit  of  a  33Jj  per  cent  duty  when 
it  w^as  accorded  to  tlie  private  car  maker, 
we  consider  that  such  an  anomalous 
position  should  be  ended  by  giving  the 
motor  industry  all  round  the  benefit  of 
the  existing  import  duty.  Thousands  of 
\'iorkers  in  the  liiiiish  tyre  industiy  are 
up  against  misfortune,  whilst  the  money 
that  might  be  keeping  them  profitably 
emi)loyed  and  doing  away  with  the 
necessity  for  doles  is  going  out  of  the 
country. 

"  Apart  altogether  from  patriotic  con- 
siderations, it  is  not  good  business  that 
the  pieseut  situation  should  be  allowed  to 
remain,  without  any  attempt  to  modify  it. 
Free  tyre  imports  in  ujdiniited  (juanfities 
are  making  it  exceedingly  difficult  for  our 
tyie  companies  to  regain  their  footing  and 
pi()vidi>  British  investors  with  a  paying 
security  by  getting  on  to  a  profitable 
{>xport  trade  basis.  Our  foreign  friends 
will  not,  we  are  sure,  misunderstand  us  in 
regard  to  what  we  have  said  on  this  sub- 
ject, since  they  enjoy  their  present  export 
advantages  because  of  a  heavily  protected 
home  market," 


WEEKLY  OUTPUT  OF  COAL. 

We  give  below  the  official  statement  of 
the  coal  ouput  at  the  mines  of  Great 
Jiritain  for  the  four  weeks  ended 
Fel)ruary  25.  For  the  week  ended 
February  ?5  the  output  was  5,046, 60(1 
tons  us  compared  with  5,000,800  tons  in 
the  previous  week,  and  4,321,400  tons  in 
the  week  ended  February  26,  1921. 

Fbb.  4  Feb.  11.  Feb.  IS  Feb.  25. 

Uistriots.  Ton».  Tons.  Tons.  Toijb. 

VorthumDerJana    229  500  2.iS,700  24|J,6'J0  27  (.'SvO 

Durham    Ci2r,900  664,400  66^500  690  000 

YorkHhire                   ..  b61,8u0  859,100  875,100  St  6  500 

Lancashire,  Cheshire, 

aud  North  Wales  .. .  419,600  421,500  422,200  420, SOD 

Derby,  Noltlnghamaud 

Leicester   618,500  642,700  650,900  648,5C0 

Stafford,  Shropshire, 

Warwick,    Worcesrer  a.'S.SOO  374  :!00  380,400  376,700 

South  Wales  aud  Mon- 
mouthshire  897.700  flS'i.lOO  965.800  972  900 

other  EngUsh  Districts  89,200  90.400  i-7,000  gs.fiio 

Scotland    680,100  675,3,0  6i-3,b00  68O.81K) 

Total    4,803,100  4,912,500   5,000,800  5.046,600 


AGRICULTURAL   MACHINERY  FOR 
CANADA. 

H.M.  Tr.\i)E  ComiissiONER  at  Winnipeg 
report.s  that  Prof.  J.  McGregor  Smith, 
of  the  Univei'sity  of  Alberta,  Edmonton, 
will  be  pleased  to  receive  catalogues  from 
Biitish  firms  manufacturing"  agricultural 
equipment.  Such  catalogues  are  useful  in 
connection  with  lectures  and  many  Ameri- 
can firms  make  a  feature  of  this  form  of 
I)ropaganda.  Lantern  slides  illustrating 
methods  of  construction  and  use  are  also 
welcome. 

Firms  desirous  of  entering  the  Can  idian 
market  may  be  prepared  to  coiisidci  the 
provision  of  material  of  this  kind,  in  which 
case  it  may  be  addressed  to  H.M.  Trade 
Commissioner,  010,  Electric  Railway 
Chambers,  Winnipeg,  Canada,  who  states 
that  he  can  arrange  to  have  such  slides 
shown  at  universities  and  agricultural 
colleges  in  that  territoiy. 

It  is  suggested  that  firms  who  decide  to 
communicate  with  the  Trade  Commis- 
sioner on  the  matter  mig"ht  kindly  notify 
the  Department  of  Overseas  Trade,  35, 
Old  Queen  Street,  London,  S.AV.l,  as  to 
the   action   they   are  taking. 


Zinc  from  Mine  Dumps. — An  attempt  is  shortly 
to  be  made  to  turn  to  commercial  account  the  huge 
dumps,  containing  150,000  tons  of  material,  at  the 
inactive  zinc  and  lead  mines  in  North  Cardiganshire. 
The  proposal  is  to  so  tre.Tt  tlie  blend  ore  lying  in 
tiiese  dumps  by  the  electiDlytic  process  as  to  pro- 
duce zinc.  This  will  be  ;i  pioneering  experiment  so 
far  as  this  country  is  concerned,  btjt  the  electrolytic 
process  has  been  adopted  in  British  Columbia  and 
Tasmania  with  marked  success.  It  is  oontended 
tha,t  there  is  no  reason  wiiy  it  should  not  succeed 
equally  in  North  C;ir(liu;in,  where  the  excelJent 
water'power  resourcts  wM  probably  be  utilised  in 
connection  with  the  scheme. 


Contributions,  eerrespondence,  and  suggestions  wll! 
be  welcomed,  our  desire  being  to  encourage  r 
closer  association  between  our  readers  and  our- 
selvet.— THE  EDITOR. 
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[FROM  CORRESPONDENTS  AT  HOME  AND  ABROAD.] 


NEWCASTLE-ON-TYNE. 

(From  Our  Own  Correspondent.) 

The  North-Eastern  Eailway  Co.,  under 
Sir  Vincent  Raven,  have  aoliievefl 
numerous  mechanical  triumphs  during-  tlie 
past  decade,  and,  followino-  the  construc- 
tion of  the  first  70-ton  wagon,  a  monster 
express  engine  is  now  in  course  of  ei'ec- 
tion  at  the  Darlington  workshops  of  the 
company.  TJie  heavy  traffic  on  the  King's 
Cross-Edinburph  East  Coast  route  fre- 
quently involves  the  use  of  two  engines  on 
long  trains  between  Newcastle  and  the 
climb  to  Berwick-on-Tweed,  but  the  new 
engine  will  be  cajiable  of  hauling  the 
longest  train  alone.  It  has  a  four- 
wheeled  leading-  bogie,  six-coupled  diiving 
wheels,  and  a  trailing  pair,  thus  gi\'ing  a 
greater  adhesive  weight  and  haulage 
power.  The  boiler  and  firebox  will  be  of 
the  maximum  loading  gauge  at  tihe  jnesent 
moment,  and  the  weight  of  the  locomotive 
without  its  tender  is  100  tons. 

The  70-ton  wagon  (described  on  page  30 
of  the  Engineeiini)  Wotlfl  for  March  W; 
has  since  made  its  nraiden  effort.  An 
electrical  stator  from  Messrs.  C.  A. 
Parson's  Newcastle  works  of  the  alter- 
nator type.  15,000  kw.a.,  -S-phase.  25 
cycles,  with  overall  dimensions  of  12  ft. 
Sin.  in  width,  and  10ft.  Sin.  in  height, 
with  a  total  weight  of  46  tons  17  cwts. 
2  ors.,  liaving  been  conveved  to  the  river- 
side and  shipped  on  board  the  Australian 
liner  Booraca  by  means  of  this  trollev. 
Forty-three  horses  were  required  to  take 
the  stator  from  Messrs.  Parson's  gates  to 
the  railway  line.  The  stator  will  now  be 
shipped  direct  to  Melbourne,  where  it  is  to 
be  installed  in  the  Government  ijower 
station  at  Newport. 

The  twin-screw  passeng-er  steamer 
Alsiiia,  built  and  engined  bv  Messrs. 
Swan,  Hunter  &  Wigham  Richardson 
Ltd.,  of  Wallsend,  for  the  Societe  de 
Transports  Maritime  a  Vapeur  of  Mar- 
seilles, has  completed  successful  trial  tri))^ 
off  the  Tyne.  The  twin  screws  of  this 
vessel  are  driven  by  reduction-geared 
turbines  of  the  Metro])olitan-Vickers 
Rateati  type,  ^siipiilied  with  steam  by  six 
single-ended  boilers  fitted  with  Robinson's 
suj)erheaters,  burning  eitlier  coal  or  oil 
under  the  Wallsend-Howden  system.  On 
the  trip  mentioned  17  knots  pei  hour  was 
reached  and  maintained. 

Whatever  trouble  there  may  be  in  some 
ranks  of  engineering  the  graduivtei  section  of 
the  N.E.  Coast  Institution  of  Engiiu^ers 
and  shi))bnilders  ami  the  students  of  the 
North  of  rhigland  Institute  of  Mining  and 
Mechanical  Engineers  continue  to  qualify 
themselves  for  the  future  bv  intercJliange 


of  ideas,  and  on  March  11  a  joint  discus- 
sion upon  "Economy  as  Applied  to 
Engineering"  attiacted  a  large  audience 
to  the  Mining  Institute,  Newcastle.  The 
next  meeting-  is  on  March  25,  when  a 
paper  will  be  read  by  Mr.  M.  Y.  Simpson 
on  "Practical,  Experience  gained  in  le- 
opening  an  Old  Pit  Shaft."  An  examina- 
tion for  first  and  second-class  certificates 
of  competency  as  mines  manag-er  will  be 
held  in  Newcastle  on  May  24  and  25,  par- 
ticulars of  which  can  be  obtained  from  the 
Secretary  of  Mines  Department,  Victoria 
Street',  London,  S.W.I. 

To  mark  the  teamination  of  Sii-  W.  .1. 
Noble's  (Newcastle)  year  of  office  as  presi- 
dent of  the  Chamber  of  Shijipang-,  the  North 
of  England  Steamship^  (jAvners'  Association 
have  commissioned  Mr.  Fiddes  Watts, 
R.A.,  to  paint  that  gentleman's  portrait 
for  presentation  to  the  (\)uncil  of  the 
Chamber. 

The  Cunard  liner  Mauretania,  which  has 
been  six  months  at  the  Wallsend  shipyard 
undergoing  extensive  repairs,  has  left  the 
Tyne,  and  will  be  placed  on  the  company's 
Southampton-Cherbourg--New  York  service 
on  March  25.  During  her  stay  in  the 
Tyne  the  "Mary"  (as  the  land  of  her 
birth  affectionately  knows  her)  has  been 
transformed  from  a  coal  to  an  oil-burning 
vessel  on  the  Wallsend-Howden  system. 
When  the  Mauretania  left  the  Tyne  15 
years  ago,  slie  was  then  the  largest 
passenger  ship  in  the  world ;  to-day  she 
can  no  longer  clainr  that  title,  but  she  is 
still  the  fastest,  and,  when  favourable 
weather  comes,  it  will  be  interesting  to 
observe  whether  oil  fuel  enables  her  to  beat 
her  long-standing  westward  Atlantic 
i^ecord.  In  connection  with  the  new 
Oxford  o])'i)osed  piston  oil  engine,  it  is 
understood  that  an  agreement  has  been 
made  with  the  Sun  Shipbuilding  Co.,  of 
Chester,  Pennsylvania,  uniting  the 
interests  of  the  American  Junker  patents 
with  the  Doxford  patents.  The  Sun  com- 
pany will  now  operate  both  interests  in 
America,  and  will  start  upon  the  construc- 
tion of  a  four-cylinder  3,000  h.p.  single- 
screw  installation,  such  as  the  writer 
recently  described  as  having  been  fitted  to 
the  motor  ship  Dominion  ^liller. 

At  the  last  meeting  of  the  Lloyd's  Com- 
mittee it  is  stated  that  no  plans  were  sub- 
mitted for  British-1>uilt  vessels,  a  state  of 
things  that  has  not  obtained  for  many 
years.  The  only  plans  passed  weie  for 
three  vessels  to  be  Iniilt  res))ectively  in 
Holland,  China  and  I^as  Pnlmns. 

There  having  been  such  diversitv  of 
statement  as  to  what  the  16s.  Gd.  and  tlie 
10s.  cuts  would    mean    to   the  shipyard 


trades,  the  writer  has  been  placed  i 
possession  of  official  figures  for  the  Nortl 
East  Coast.  The  figures  given  are  fortl 
total  district  rate  with  war  bonus  foi  | 
full-t  ime  week  :  Blacksmiths,  73s.  ;  fitter;| 
72s.  Gd. ;  turners  and  brass  finisher 
72s.  Gd. ;  cop])ersmiths,  75s.  Gd. ;  plumb  ■ 
and  shijjwrights  on  woodwork,  75s.;  sh; 
wi-ights  on  ironwork,  78s. ;  electrician 
73s.  6d.  ;  patternmakers,  76s.  Gd. ;  electr 
cjanemen,  GGs.  Gd.  ;  locomotive  driver 
GGs.  Gd. 


SUNDERLAND. 

(From  Our  Own  Correspondent.)  j 
"  Diesel  Eng-ines  for  Marine  Propii 
sion  "  was  the  .subject  of  a  lecture  givi| 
by  Mr.  J.  Richardson,  B.Sc,  of  Messi 
Beardmore,     to    a     larg-e  audience 
employees  of  Messrs.  Richardson,  We> 
garth  &.  Co.,  at_  their  Hartlepool  Engi 
Works.    The  Diesel  engine  ship,  said  t 
lecturei,  all  the  year  round  used  from 
third  to  a  fifth  of  the  total  quantity  of  li 
that  a  steaniship  used.    There  were  bei 
built  in  Britain  more  Diesel  engines  tli 
in  all  the  rest  of  the  world  put  togethei . 

Messrs.  Richardson,  Westgarth  &  ( 
are  making  prepaiations  at  their  Hart 
pool  and  Middlesbrough  works  to  bu  I 
Diesel  engines  of  the  Tosi  type.  T 
chairman  of  the  firm,  Mr.  D.  B.  Morisc 
who  presided,  referred  to  the  fact  that  th 
were  about  to  build  Diesel  engines  for  t- 
ships  for  Messrs.  Furness,  Withv  &  Co 


SHEFFIELD 

(From  Our  Own  Correspondent. 
A  director  of  one  of  the  biggest  fir: 
of  its  kind  in  Sheffield,  who  makes  hima 
personally  responsible  for  some  of  the  su 
sidiary  works,  told  me  this  week  that 
had  more  orders  on  his  books  for  files,  sa 
and  steel  sections  (bars  cut  to  length)  th 
at  any  time  during  the  last  twelve  mouth 
Similar  evidence  is  available  from  otl|r 
sources,  and  especially  in  regaj-d  to  i 
latter  class. 

A_  good  proportion  of  small  orders  ; 
coming  111  from  overseas  markets,  aiullt. 
IS  presumed  that  as  soon  as  industrvis 
stabilised  there  will  be  a  fairly  qu;ji 
awakening  in  buying-.  Manufaciur 's 
state  tliat  firms  will  ,iot  place  orders  wire 
the  difficulty  with  the  engineenng  ti;e 
exists,  the  argument  being-  (luit  enginetf 
wage.s  set  the  pace  going  up,  and  that  tlV 
will  also  set  it  in  coming  down.  lien', 
when  the  26s.  8d.  bonus  has  g-one  an 
roiiTul  cutting-  of  other  wages  and  ]m  s 
will  follow.      deaily  buvcis  ar,.  w-itiir 
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for  thi.s  before  entering  into  further 
•ontracts. 

A  sing'ular  fact  in  Slietfield  industry  at 
he  present  time  is  that  in  spite  of  all  the 
lecisions  of  the  Washington  Conference 
|Vickers'  are  completing  Japanese  naval 
nders,  and  Hadfield's  are  working  on 
12  in.,  14  in.  and  16  in.  shells  for  the 
United  States  and  Japan,  and  a  few  of  the 
nualler  calibre  for  Great  Britain. 


'  BIRMINGHAM. 

(From  Our  Own  Correspondent.) 

In  an  interview  I  had  with  Mr.  Hubert 
^\^orrall,  the  president  of  the  council  of  the 
'3iitish  Industries  Fair  (Birmingham) ,  and 
vir.  Charles  Stanley,  the  general  manager, 
V  gathered  that  both  these  gentlemen  are 
;:vell  satistied  with  the  fair  that  ter- 
minated at  Castle  Bromwich  last  week, 
ulr.  Stanley  states  that  though  the  orders 
'ilaced  may  not  have  been  large  ones,  they 
jiiave  been  fairly  numerous,  and  he  is 
V.ecidedly  of  the  opinion  that  further  orders 
h'ill  conie  to  hand  as  the  I'esult  of  the  fail' 
47'hen  Continental  and  overseas  buyers 
Jhink  that  rock-bottom  prices  are  ruling. 
\  Mr.  Worrall  is  dis])osed  to  think  that 
J  he  date  of  the  fair  wi^l  be  changed  next 
'.  ear,  many  of  the  exhil)itors  being  of  the 
'pinion  that  the  date  is  too  early  for 
^'orei:gu  buyers  to  attend  in  great  numbers. 
'\^hey  contend  that  it  would  be  more 
l  uccessful  later  in  the  year  On  the  other 
Siand,  it  has  always  been  held  that  the 
^jeipzig  Fair  was  a  great  asset  to  German 
1  tade  because  orders  were  placed  theie 
Faily,  and  so  industry  had  a  chance  of 
'  etting  into  its  stride  before  otlier  nations 
*ad  received  any  commissions.  However, 

undertand  that  the  consensus  of  oirinion 
h  in  favour  of  the  fair'  being  held  later. 

!ut  surely  that  is  tantamount  to  placing 
>j-he  Leipzig  Fair  in  a  preferential  position? 
'  t  is  an  im])ortant  point;    a   point  that 

ants  carefully  thinking  about. 
'  Several  of  the  firms  showing  hardware 

t  the  fair  did  remarkably  well,  while 
fpme  of  the  tool  tirms  received  useful 
:  iders.  It  must  be  remembered  that  the 
'  lir  has  vet  to  be  held  in  a  normal  year. 


j  BARROW. 

!  (From  Our  Own  Correspondent.) 
'  The  Scottish  Minstrel,  built  at  Barrow 
l)r  Tankers  Ltd.,  went  through  very  satis- 
'ictpry  trials  in  the  Irish  Sea  last  week 
efore  setting  (mt  for  Mexico  for  a  cargo 
"f  oil.  The  wliole  of  the  sJiip's  machinei-y 
;  shaved  splendidly,  and  for  several  bours 
*ie  maintained  a  speed  in  excess  of  the 

nitract  requirements,  viz.,  lOJ  knots. 

Business    in    the    North-West  Coast 

'luatite  pig  iron  trade  continues  strong', 
iitwithstandiiig  the  misgiving's  occasioned 
<\  the  crisis  in  the  sihipbuilding-  and 
,  igineering  trades,  and    buying   is  still 

^tricted  to  the  satisfaction  of  urgent 
1  ?eds.  With  the  restarting  of  two 
j^imaces  at  the  United  Steel  Co.'s  Derwent 
yorks  and  one  at  Distington,  the  total 
'  imber  in  Wast  in  the  district  is  increased 
12.  but  the  probabilities  are  that  there 
;ill  be  no  extension  of  that  number  for 
line  time,    Bessemer  mixed  numbers  are 


quoted  at  £4  18s.  6d.  per  ton  at  works. 
Local  steelworks  are  taking  the  bulk  of  the 
make  of  ordinary  iron,  but  the  tonnage 
going  away  to  the  Midlands,  Scotland  and 
abroad  is  considerable.  The  American 
demand  for  ferro-manganese  at  £14  18s. 
per  ton  continues. 

There  is  not  much  change  in  the  steel 
trade.  Both  at  Barrow  and  at  Working- 
ton sufficient  orders  are  on  the  books  to 
ensure  work  for  a  number  of  weeks  to 
come,  and  meantime  liew  calls  are 
expected.  The  strike  of  bricklayers  at 
Barrow  has  interfered  with  operations  at 
the  Siemens  furnaces,  but  ways  ami 
means  having  been  found  to  carry  out  the 
waiting  repairs,  the  department  has 
resumed  activity. 


WEST  RIDING  OF  YORKSHIRE. 

(From  Our  Own  Correspondent.) 
Textile  machinery  makers  in  Keighley 
and  other  centres  will  no  doubt  be  most 
severely  handicapped  by  the  present  dis- 
pute, for  in  the  majority  of  cases  full-time 
working  has  prevailed  for  some  time  on 
orders  for  shipment  abroad  to  France  and 
other  Continental  countries.  Some  3, 000 
to  4,000  men  are  engaged  in  this  branch 
of  engineering  in  Keighley  alone,  so  that 
the  withdrawal  of  the  skilled  men  will  have 
a  very  serious  effect.  In  boiler  making, 
engine  building  and  machine  tool  making, 
where  conditions  'have  been  more  or  less 
stagnant  for  a  long  period,  the  direct  con- 
sequences will  be  less  noticeable.  Of 
course,  in  those  quarters  where  slight 
imi)r()vements  have  been  noted,  the  lock- 
out will  no  doubt  act  as  a  "  wet  blanket." 
Tlie  more  optimistic  look  forward  to  the 
early  lesumption  of  negotiations,  and  a 
settlement  that  will  enable  Briti.sh  trade  to 
re-establish  itself  in  the  markets  of  the 
world. 

The  Leeds  Forge  Co.  Ltd.  are  very 
quiet.  Some  orders  in  band  for  rolling 
stock  are  destined  for  India  and  France. 
The  depressed  state  of  trade  has  adversely 
affected  the  subsidiary  comiianies  linked 
up  with  the  Leeds  Forge,  so  that  for  the 
past  year  there  is  no  dividend  for  the 
ordinary  shareholders.  We  understand 
that  Sir  P.  A.  M.  Nash,  late  Director- 
General  of  Transportation  in  France,  has 
been  appointed  managing  diretttor  of  this 
concern  in  succession  to  Mr.  M.  B.  U. 
Dewar,  w;ho  recently  accepted  the  position 
of  managing  director  of  the  Metropolitan 
Carriage,  Wagon  &  Finance  Co.  Ltd., 
Birmingham. 

The  lecture  recently  given  at  the  Brad- 
ford Technical  College  by  Mr.  Dempster 
Smith,  of  the  Manchester  College  of  Tech- 
nology, on  "  Scientific  Management," 
was  very  opportune  in  view  of  the  fact  that 
one  of  the  vital  matters  connected  with  the 
resuscitation  of  trade  is  recognised  as 
hinging  on  labour  costs  and  the  lowering 
of  costs  of  production.  Upon  these  two 
points  Mr.  Smith  made  some  interesting 
observations,  basins'  his  remarks  on  a  paper 
on  "  Scientific  Manasrement  and  Shop 
Management."  read  before  the  American 
Soci'^ty  of  Mechanical  Ensrineers  by  Mr. 
F.  W.  Taylor,  the  originator  of  scientific 
manasrement. 


BRISTOL. 

(From  Our  Own  Correspondent.) 

The  Bill  of  the  Bristol  Corporation  for 
power  to  construct  new  tramways,  com- 
mencing in  the  new  road  from  Hotwells  to 
Avoninouth,  now  in  course  of  construc- 
tion, and  also  taking  other  powers,  has 
been  passed  by  the  Select  Committee  on 
Unopposed  Bills  in  an  abridged  form.  The 
Corj^oration  also  made  provision*  by  the 
Bill  for  the  equipment  and  maintenance  of 
services  of  trolley  vehicles  in  the  Hotwells 
and  Avonmouth  districts.  Works  were 
also  provided  for  in  connection  with  the 
raising  of  the  dam  or  weir  known  as  the 
Netham  Dam,  constructed  across  the  River 
Avon,  together  with  the  narrowing  and 
straightening  of  Canon's  Road  and 
Canon's  Marsh.  Power  was  also  taken  to 
advertise  the  city  and  port  of  Bristol  and 
to  expend  money  for  the  purpose,  and  the 
borrowing  of  money  in  that  respect. 

Tenders  amounting  to  £2,087  for  build- 
ing extension  and  £22,414  for  plant  at 
Gloucester  Electricity  Works  were 
accepted  by  a  special  meeting  of  the  City 
Council  recently.  Eigbt  tenders  were 
received  for  the  extensions  of  the  boiild- 
ings,  and  that  of  Messrs.  Byard  &  Sons,  of 
Gloucester,  was  accepted  at  the  above- 
named  amount.  For  the  machinery  32 
tenders  were  received — 26  from  British  and 
six  from  foreign  firms — ^that  of  the  Eng- 
lish Electric  Co.  Ltd.,  London,  amounting 
to  £22,414  being  accepted.  It  was  noted 
with  gratification  that  British  firms  could 
compete  with  foreign  firms  so  satisifac- 
torily,  notwitHistanding-  the  very  moot 
])oint  that  the  foreign  exchanges  were  so 
much  against  them.  An  illustration  of 
tlie  extremely  low  value  of  Austrian  money 
was  recently  broug'ht  to  notice,  as  the 
result  of  an  order  from  Vienna  which  a 
short  time  ago  was  received  by  the 
Douglas  Motors  T4d.,  for  one  '"f  their 
motor  bicycles.  The  value  of  the  machine 
was  £90,  but  paid  for  in  xlustrian  cur- 
rency the  amount  reached  the  astonishing 
total  of  Kr.  1.000, 000.  Before  the  war  the 
A'alne  cf  the  kronen  was  about  a  shilling', 
and  taking"  the  amount  just  paid  at  its  pre- 
war value  the  sum  for  the  motor  cycle 
wcmld  have  been  somewhere  in  the 
neighbourhood  of  £80,000. 


SOUTH  STAFFORDSHIRE  AND 
WORCESTERSHIRE. 

(From  Our  Own  Correspondent.) 

There  are  hopes  in  iron  and  steel  manu- 
facturing circles  in  South  Staffordshire 
that  in  spite  of  the  engineers'  lock-out  the 
improvement  iir  the  iron  and  steel  trades, 
to  which  I  bave  referred  in  my  past  few 
letters,  will  continue,  especially  as  the  iron 
and  steel  industi-y  has  for  some  months 
past  received  very  little  business  on 
account  of  either  eng'ineering  or  ship- 
building-. The  branches  of  iron  production 
more  especially  concerned  with  materials 
for  shipbuilding  and  ship  accessories, 
however,  this  week  report  a  more  hopeful 
appeai'ance  of  affairs,  and  the  re-rollers  are 
doing  more  work  than  for  some  many 
months  past.  There  is  evidence  of 
increased  activity  in  the  local  heavy  edge- 
tool  trade, 
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Except  for  those  mills  where  re-rolliiiy 
is  uudertiiken  it  is  difficult  to-  discover  any 
im])rovemeut  iu  the  South  Stalford»hire 
manufactured  iron  trade,  and  a  number  of 
important  works  are  now  entirely  closed 
do»vn.  Customers  are  not  salistipi]  with 
recent  juice  leductions  and  a.c  (  nlliny  for 
more.  I'roduccr.s  of  iron,  Imwever,  aie 
reiterating- that  it  is  impossible  that  selling 
prices  can  be  further  reduced  as  they 
already  involve  heavy  losses.  In  spite  of 
these  protestations,  however,  Underselling 
is  still  prevalent,  especially  in  the  common 
bar  trade,  and  this  naturally  encourages 
buyers  to  hold  off  till  the  last  mome.it. 
Only  in  very  exceptional  cases  are  orders 
being  placed  more  than  a  month  in 
advance.  The  poor  railway  demand  for 
rolling*  stock  is  a  matter  of  considerable 
importance  to  the  Staffordshire  iron  trade, 
which  usually  supplies  a  good  deal  of  iron 
for  this  purpo.se.  Steel,  on  account  of  its 
cheapness,  is  being  increasingly  preferred 
wherever  it  is  possible  to  use  it.  Steel 
bars  are  £d  5s.  as  compared  with  £11  for 
wrought-iroii  bars  at  the  works.  There 
continues  to  be  keen  competition  from 
Lancashire  for  the  bar  trade,  and  Belgium 
is  still  offering  No.  3  iron  at  £9  10s. 

Very  fair  sales  of  steel  have  been  made 
by  local  merchants,  especially  for  the  con- 
structive requirements  of  the  smaller  type. 
'  Xiig  business  is  in  suspense  although  the 
increasing  firmness  of  the  market  is 
attracting  the  attention  of  consumers.  It 
is  now  almost  impossible  to  obtain  a  con- 
ce'i.sion  from  a  steelmaker,  quoted  prices 
being  firmlv  insisted  upon.  The  price  of 
steel  billets  has,  in  fact,  increased  in  this 
area  by  5s.  per  ton.  Welsh  steel  concerns 
demand  £7  10s.  for  delivery  in  this  dis- 
trict as  compared  with  £7  5s.  a  fortnight 
ago,  and  recent  enquiries  indicate  that 
■customers  are  inclined  to  book  forward  if 
they  have  the  opportunitv  of  doing  so. 


GLASGOW  AMD  DISTRICT. 

(Fkom  Our  Own  CoRREsroNDENX.) 

Grlasgow  engineering  firms  are  con- 
gratulating themsplve.s  on  improved  con- 
ditions since  the  beginning  of  March,  and 
in  a  few  cases,  but  for  the  lock-out,  manu- 
facturing- would  have  been  commenced. 

No  great  volume  of  new  business  is, 
however,  expected  until  new"  price  lists  are 
issued,  w'hich  will  be  done  as  soon  as  the 
wages  reduction  comes  into  operation. 
Dull  conditions  still  obtain  in  local  iron 
and  steelworks,  and  new  business  ig  per- 
sistently scarce.  The  fact  that  the  orders 
a;''e  small  and  quickly  handled  does  not 
permit  of  looking  ahead,  so  that  the  manu- 
facturing conditions  are  very  unfavour- 
able. It  was  expected  that  the 
adpislment  of  home  quotations  in  line  with 
Cmitiuputal  competitors  would  have 
stimulated  business,  but  buving  is 
terribly  slow.  The  plant  in  oi)eration  in 
the  T/anai kshirp  works  is  certainlv  increas- 
ing week  by  wieek,  but  as  yet  only  a  small 
l)ortion  is  utilised.  Steel  nlate  orders  are 
searcfe,  and  for  export  5  in.  plates  have 
been  quoted  as  low  as  £9  5s.  ])er  ton. 

A  fair  amount  of  business  is  being  done 
in'  steel  re-rolling  at  £11  per  ton  for 
fo"pign  sliiimieiit.  Galvanised  sheets  are 
(piieler.  but  as  the  export    maikcts  are 


getting  very  short  of  stork  orders  should 
be  forthcoming  sliortly.  In  the  meantime 
Japan  users  are  taking  smali  lots.  The 
malleable  iron  branch  is  dull  in  sympathy 
and  as  low  a  price  as  £11  per  ton  is  being 
(luoted  against  specifications. 

The  tone  in  Scotch  pig  iron  is  somewhat 
impioved.  with  a  briskei  demand  from 
o\erseas.  The  home  consumption  is 
negligible. 

The  vSc'ottish  coal  tiade  keeps  fairly 
busy  on  export  orders.  The  Balgonie 
Colliery  Co.  Ltd.,  Markinch.  Fife,  are  to 
be  congratulated  on  the  near  completion 
of  their  big*  hydro-electric  scheme,  Avhich  i.s 
costing  between  £50, (100  and  £00, 0(10. 
Water. from  the  Leven  is  being  utilised, 
and  after  being  conveved  about  a  mile  in 
an  open  aqueduct  to  the  ]i(iwer  station,  is 
given  a  vertical  drop  of  40  ft. 

As  far  as  enquiry  is  concerned,  both 
local  and  foreign,  the  prospects  in  the 
machine  tool  indu.sti  v  have  improved,  but 
there  is  still  hesitation  in  placing  orders, 
doubtless  due  to  the  i)ros]iect  '  of  lower 
prices.  Only  special  tools  such  as  heavy 
leathes  are  being  manufactured  in  this  dis- 
trict, although  there  is  a  steadv  overseas 
demand  for  radial  diilling'  and  tapping 
machines  for  railway  workshops. 


CARDIFF. 

(From  Our  Own  Correspondent.) 

One  has  heard  much  of  late  of  the  in- 
difference of  workers  to  their  job  and  of 
general  slackness,  but  there  are  happily 
exceiitions  to  this  state  of  affairs,  as  the 
repairing  of  the  Pengelly  by  the  Penarth 
Pontoon  Co.  proves.  The  A'essel  docked 
with  extensive  bottom  damage  of  a  nature 
that  made  the  A\  ()rk  ui  repair  A^ery  difficult. 
The  eoinpany  already  mentioned  were 
successful  out  of  some  42  firms  all  over 
Great  Britain  who  tendered.  The  estimates 
of  the  time  required  varied  from  35  to  23 
full  working  days,  but  the  Penarth  Pon- 
toon Co.,  although  quoting-  23  days,  had 
the  work  completed  in  19.  This  is  largely 
due  to  the  fact  that  the  workmen  entered 
into  the  spirit  of  the  contract,  with  the 
result  that  a  particularlv  smart  and  higflilv 
creditable  ju'ece  of  work  lias  been  executed. 


UNITED  STATES  OF  AMERICA. 

(From  Our  Own  Correspondent.) 

The  New  York  Shipbuilding  Corpora- 
tion has  published  its  annual  report,  which 
shows  during  the  year  1921  a  total  of  23 
vessels  aggregating  200,888  gross  tons 
were  built,  which  is  said  to  be  a  new 
record  for  American  shijivards.  The  out- 
l)ut  of  the  corporation  since  its  formation 
in  191 G  has  been  82  ships  of  A'arious  tj'pes 
and  sizes,  aggregating  410,418  gross  tons. 
The  estimated  earned  profits  on  uncom- 
pleted contracts  are  9.800.375  dols.,  and 
the  total  assets  215,783.481.  dols. 


llesults  of  expeinment>s  on  vessels  having' 
el'^ctric  auxiliarv  engines,  as  compared 
with  steam  auxiliaries,  show  great  savin g,s 
for  the  elpntrical  devices,  according  to  ^fr. 
C.  n.  Giroux.  marine  engineer  of  the 
General  Elect  ric  Co.,  in  an  address  before 
the  Marine  Fncineers'  Beneficial  As-'ocia- 
(ion.      Mr.  (Hroux  said  that  the  saving 


resulting  from  the  installation  of  ele^ 
trical  auxiliaries  amounted  to  22  per  cei 
annually  of  the  original  cost.  He  .cit( 
the  experieiKv?  of  the  Yictorious  on  i 
maiden  voyage  to  Rotterdam  and  retur 
saying  that  there  vvere  delays  of  19  hou 
and  20  minutes  due  to  trouble  with  steal 
but  no  delays  caused  bv  the  electric 
machineiy.  Investigations,  he  adde 
showed  that  a  saving  of  10  to  15  per  ce 
in  fuel  was  obtained  through  the  use 
electricity.  It  was  estimated  that  on 
freight  ship  propelled  by  a  2,500  h 
shaft-g'eared  turbine,  operating  at  sea  J 
220  davs  a  vear,  the  saving  in  fuel  alo 
would  be  9,000  dols. 


In  answer  to  suggestions  laid  before  h 
by  Mr.  Samuel  Gom])ers,  president  of  t 
American  Federation  of  Labour,  secret! 
of  the  Navy  (Denby)  has  stated  that  a 
version    of    navy    yards  into  industi 
plants  for  the  purpose  of  obtaining  o 
tracts  from  other  g"overnment  departme 
could  be  accompli.shed  only  at  the  expe 
of  privately-owned  factories,  and  theref 
would  not  be  of  value  to  the  unemplov 
"  It   is   difficult    to    see,"     the  se(fr 
tary  said,  "  how  the  national  uneni]i!K 
ment    situation    will    be    in  any 
alleviated  even  if  it  is  found  feasibl 
compete    in     the    open  market 
industrial  plants  on  the  outside.      A  < 
thi.s  I  have  very  serious  doubt,  for  1  ki 
of    no    industrial      plant     where  s 
liberality  is  sliown  to  employees,  ther 
increasing  the  overhead,  as  in  the  N 
department  of  the  United  States." 


_  A  new  device  has  been  developed  bv 
Navy  which  makes  it  possible  to  niea: 
ocean  depths  hitherto  unknown,  and 
navigators  to  take  soundings  easily  an 
frequently  as  may  be  desired.    Tire  de 
i.s  a  simple  one,  employing  sound  appar; 
similar  to  that  developed   for  subma 
detection.      The  princijde  is  the  crea 
of  a  sound  on  ship  board  and  measu  |ip 
the  time  between  this  sound  and  the  reni 
of  its  echo  from  the  bottom  of  the  sea.  he 
time    interval    can    be  obtained   wi  in 
one-thousandth  of  a  second.      It  is  so 
possible,  by  means  of  this  apjjaratn 
settle  the  question  of  the  exact  velocit  of 
sound  in  water  over  known  ranges  of 
siderable  distance  under   varying  co 
tions  of  temperature,  de|)tli  and  degieeot 
salinitv. 
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Whenever  the  question  of  develojiii 
latent  water  power  is  under  consider;) 
the  matter  of  difference  between  jierioi 
maximum  and  minimum  flow  is  one 
requires  serious  attention.  The  (o- 
storage  is  usually  the  limiting  oi  . 
trolling  factor.  At  the  Mus.sel  Sljal 
plant,  about  which  so  much  is  beinii-  h|inl 
in  connection  Avith  Henry  Ford's  ntf(  to 
take  over  what  it  appears' might  otlici  ise 
become  another  Government  ■'viti' 
elephant,"  this  (jue.stion  has  been  tlic  di- 
.lect  of  much  controversy.  In  conneioii 
with  storage  at  flood  times,  the  edit  j  of 
.ChcmiraJ  and  M clnlhoffirdl  Eiuii nitimi 
advances  a  novel  jdan.  which  i.><,  that  in- 
ing  periods  of  high  water  .some  of  flic 
electi'icnl  energy  be  used  for  niain.i: 
metallic  sodium.      Tliis   metallic   so  uin 
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would  then  be  put  in  storage  imdei' 
oil  to  be  u.sed  as  a  leag'eut  during 
periods  of  low-water  flow.  As  such 
reagent  it  would  enable  an  operator  to 
carry  out  processes  of  high  energy 
demand,  such  as  the  manufacture  oi 
aluminium,  magnesium  or  other  similar 
light  metals,  from  their  oxides.  Thus  a 
chemical  jn'ocess  would  be  sub.stitnted  at 
low-watei'  pei'iods  for  an  electro-chemical 
method  whicli  doubtless  would  prevail  dur- 
ing periods  of  maximum  power. 

"At  first  thoug'ht  it  does  not  appear 
that  the  investment  necessary  for  this 
manufactme  and  storage  of  sodium  would 
he  as  economical  as  corresponding  invest- 
ment in  storage  dams  on  the  ui)per  river, 
which  would  permit  uniform  delivery  of 
power  from  the  Wilson  dam  becanse  of 
uniform  flow  of  water.  However,  it 
would  be  imprudent  to  draw  anv  such  con- 
clusion without  a  vei-y  careful  electrical 
and  chemical  studv  of  the  problem  from 
an  engineering  point  of  view. 

"Things  quite  as  novel  as  the  use  of 
sodium  for  a  reagent  have  been  made 
successful  in  times  past,  and  if  this 
proposal  proves  to  have  substantial  founda- 
tion in  engineering  fact  it  will  contribute 
much  to  the  success  not  only  of  Mussel 
Shoals  but  also'  of  other  developments 
where  irregular  runoff  results  in  large 
seasonal  fluctuation  in  power." 
•  I   . 

.,Jhe  Cleveland  Trust  Co.  estimates  that 
jit  costs  n>ore  than  one-third  less  to  oneratc 
a  car  to-dav  than  it  did  a  year  ago.  Petrol, 
is  down  83  per  cent,  tyres  38  ])er  cent, 
and  oil  43  per  cent.  . 


Approximate  stabilisation  of  automo- 
bile prices  is  believed  in  the  industry  to 
have  been  definitely  reached.  The  averag'e 
price  of  49  of  the  principal  standard  tour- 
ing car  models  is  now  22  per  cent  below 
the  average  price  on  September  1,  1920, 
but  the  price  of  the  greater  quantity  of 
cars  sold  represents  a  much  greater  reduc- 
tion, some  as  much  as  421-  per  cent.  This 
reduction  has  been  brought  about  by  a 
series  of  price  cuts  spread  over  more  than 
a  year,  so  that  we  now  stand  at  what 
appears  to  be  the  end  of  the  peiiod  of 
price  revision  rather  than  at  the  begin- 
ning'. In  view  of  known  improvements 
and  refinements  in  the  product,  no  com- 
parison of  present  prices  with  those  of 
1913  is  possible  or  significant. 


As  a  result  of  the  disaster  to  the  air- 
ship Roma  a  fight  has  begun  in  Congress 
to  secure  funds  to  develo])  the  ])roducf ion 
of  helium.  Army  and  navy  aviators  are 
making  strong  representations  to  the 
secretaries  of  their  respective  branches  of 
the  service  to  bring  pressure  to  bear  in 
the  matter.  Eight  hundred  thousand 
dollars  is  the  initial  sum  requested.  Mean- 
While,  the  Secretary  of  the  Interior 
attended  a  Cabinet  meeting  the  other  day 
armed  with  a  map  showing  the  location  of 
the  helium  gas  fields  and  a  tentative  draft 
of  a  Bill  to  be  submitted  to  Congress, 
which    provides  for  an    anprooriation  of 

5,nno,nnn  dois.  with  which  the  Clover n- 
niput  should  i)urchuse  the  known  helium 
fields. 


The  .\eiv  York  Times  siiggests  that  the 
word  automobility  "  ought  to  find  its 
way  into  our  dictionary  because  82  per 
cent,  or  10,505,(300,  of  the  12,588,949 
motor  vehicles  in  use  in  the  world  are  to 
be  found  in  the  United  iStates.  In '  the 
agricultural  area  of  America  there  is  a 
motor  vehicle  for  every  7"76  persons. 
Tin'  Times  adds  "  autoniobility  "  implies 
higher  individual  power,  better  economic 
distribution,  and  a  potentially  higher 
social  state.  The  countries  which  possess 
10,000  or  more  motor  vehicles  are  accord- 
ing to  Automotive  Industries;  — 

Country.  Cars. 

United    States    10.505,660 

Great  Britain    497,582 

Canada    463,448 

France    236,146 

Germany    91,384 

Argentin;i   75,000 

Australia   73,900 

Italy    53.000 

India    45,963 

DutclrEast  Indies    45,000 

Spain    37.560 

New  Zealand    37,500 

Russia    35,000 

Belgium    33.200 

Union  of  South  Africa    26,468 

Brazil    25,000 

Me-xico    25,000 

Denmark    22.260 

Cuba    20,000 

Switzerland    18,011 

Austria    16,350 

Norway  >   14,340 

Sweden    14,2.50 

Holland   ..a.....   13,500 

Philippine  Islands   12.381 

Japan   ;.,   12.260 

Algeria   12,000 

Poland   ;   10,700 

Chile    10,000 

Uruguay    10,000 


The  wireless  telephone  has  become  such 
a  "  craze  "  in  this  country  that  daily  and 
otlit'i-  newspapers  all  over  the  country  are 
(•allying  large  display  advertisements  of 
complete  receiving  apparatus  at  prices 
from  15  dols.  upwaids,  and  Secretary  of 
Conrmerce  Hoover  is  of  the  opinion  that 
regulation  and  policing-  must  be  put  in 
force  if  chaos  is  to  be  avoided.  It  is 
con.sidered,  as  a  result  of  the  conference 
recently  held  in  Washington,  that 
franchises  for  the  exclusive  use  of  certain 
wave  lengths  will  be  g-ranted  to  public 
service  companies.  In  fact,  the  xVmeiican 
Telephone  &  Telegraph  Co.,  w^hich  con- 
trols the  greater  part  of  the  telephone 
systems  of  the  country,  is  said  to  contem- 
plate putting  down  radio  stations  to  work 
in  conjunction  with  its  regular  lines. 


Exports  of  iron  and  steel  in  January 
amounted  to  157,000  tons^,  the  larg-est 
since  April  of  last  vear.  Exports  of  copper 
totalled  53,130,000  1b.,  which  wa«  a 
decrease  of  over  8,000,0001b.  from  Decem- 
ber. Imports  of  tin  increased  io 
8,103.000  lb.  aud  were  larger  than  for  any 
month  of  1921. 


The  net  earnings  of  the  American  Loco- 
motive Co.  for  the  past  year  amounted  io 
5,083.785  dols.  The  unfilled_  orders  for 
new  locomotives,  reconditioning  of  old 
locomotives,  and  miscellaneous  work  on 
December  31  amounted  to  3,344,300  dols., 
of  which  apnroximately  96  per  cent  was 
domestic  business  and  4  per  cent  foreign 
business.     The  chfiirman  makes  the  state- 


ment that  a  larger  amount  of  foreign  busi- 
ness could  have  been  obtained  during  the 
year  1921,  but  in  a  number  of  cases  the 
requested  length  of  time  of  the  deferred 
credit  payments  and  the  securities  offered 
for  the  protection  of  the  payments  were 
not  considered  conservative  business  risks 
for  the  company  to  assume. 


CANADA. 

(From  Our  Own  CoRREsroNDENT.) 
CANADIAN  Water  Power. — According 
to  estimates  published  by  the  Dominion 
Water  Powers  Branch  of  the  Department 
of  the  Interior,  the  total  water-power 
installation  throughout  the  Dominion  is 
about  2,418,000  h.p.,  of  which  about 
2,215,000  h.p.  is  actually  and  rejularlj- 
employed.  The  ultimate  capacity  of 
plants  now  operating  or  under  construc- 
tion totals  3,385,000  h.p.,  and  the 
capital  invested  amounts  to  more  than 
400,000,000  dols. 


FRANCE 

(Rexjter's  Engineering  Service.) 

New  Scheme  for  Running  St.a.te  Rail- 
ways.— -The  Inter-Parliamentary  Com- 
mission charged  with  the  preparation  and 
elaboration  of  the  scheme  for  the  State 
railway  system,  held  a  plenary  meeting 
recently,  in  the  course  of  which  its  task  was 
completed.  The  commission  rejected  all 
l)ro])osals  tending  to  cut  the  system  up, 
and  decided  to  ask  the  Minister  of  Public 
Works  to  submit  to  Parliament  a  scheme 
for  renting  the  State  line  to  a  new  company 
analogous,  in  its  broad  outline,  to  that 
which  is'  to  be  formed  for  the  harnessing 
of  the  Rhone.  The  State  would  be  repre- 
sented in  the  company,  and  part  of  the 
capital  would  be  reserved  for  Department 
Communes  and  Chambers  of  Commerce. 


New  Water  Supply  for  Parls. — The 
necessity  of  finding  some  means  of  increas- 
ing the  Paris  water  supply  was  amply 
demonstrated  last  summer,  when  the  water 
supplj-  drawn  from  springs  jn'oved  totally 
inadequate,  and  had  to  be  supplemented 
with  large  quantities  of  filtered  Seine 
water,  which,  though  perfectly  pure  after 
filtering,  is  very  flat  and  inclined  to  leave 
a  sediment  after  having  been  boiled.  The 
municipal  council  at  its  last  three  sittings 
has  been  discusing  a  scheme  for  bringing 
to  Paris  the  waters  of  the  Voulzie  and  the 
Durteint.  The  scheme  includes  the  con- 
struction of  metal  canalisation  and  of 
pumping  station  capable  of  supplying 
100,000  cubic  metres  per  day.  After  a 
long  and  somewhat  lively  debate,  the 
niun  i(  ii)al  council  adopted  the  scheme,  and 
immediately  took  up  the  question  of  the 
work  to  be  undertaken  in  1922,  which  will 
be  financed  by  the  loan  is.sued  by  the 
uuinii  iiiality  la.st  year.  It  is  hoped  that 
I  he  whole  of  the  work  may  be  completed 
l)v  1924. 


Eii-FET.  Tower  Wireless  to  be  made 
^[oRR  Powerful. — The  Director  of  the 
Military  Wireless  Service,  General  Ferrie, 
lias  informed  the  Academy  of  Science  i-hat 
the  transmitting  energy  of  the  Eiffel 
Tower  Wireless  station  will    shortly  be 
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made  much  more  powerful.  General 
Ferrie  stated  that  the  transformation  was 
now  onljr  a  question  of  weeks  or  at  most 
of  two  or  three  months.  He  also  said  that, 
when  the  new  installation  was  completed, 
the  very  simplest  receiving  sets  would  be 
able  to  record  the  Eiffel  Tower  messages 
up  to  a  distance  of  160'  or  180  miles.  In 
order  to  hear  the  messages  clearly 
amateurs  should  provide  themselves  with 
good  antennae,  well  isolated,  with  60 
yards  of  wire  and  three  parallel  wires 
instead  of  two.  For  distances  exceeding 
180  miles  the  simple  g-alena  apparatus 
would  not  be  sufficient  and  accumulators 
would  become  necessary.  The  trans- 
mitting- power  of  the  Eiffel  Towea-  station 
is  being  increased  principally  in  order  to 
enable  agriculturists  all  over  France  to 
receive  meteorological  forecasts  now  being- 
issued  daily  from  the  tower  foi'  their 
benefit. 

Keupps  AXi)  Purchase  of  Ukal  Mines. 
— A  message  to  the  French  Press,  quoting 
the  Cologne  Posi ,  states  that  it  is  under- 
stood that  Krupps  intend  to  purchase  the 
ITral  mines.  It  is  reported  that  Herr 
Wiedfeldt,  director  of  the  Krur)p  works, 
has  bought,  at  Moscow,  whei'e  he  is  now 
negotiating  with  the  Soviet  Government, 
the  whole  of  the  shares  of  the  Russo- 
Asiatic  Union  of  the  TTral  Mines. 


SWEDEN. 

(Reuter's  Engineering  Service.) 

EsKiLSTUNA  Iron  Manufacti  ring  Com- 
I'AXY. — The  Eskilstuna  Iron  Manufactur- 
ing Co.  realised  a  net  profit  during  the 
financial  year  1921  of  Kr.79,000  compared 
with  Kr. 320, 000  for  the  previous  twelve 
mouths.  The  board  of  directors  proposes 
a  dividend  of  six  per  cent  compared  with 
10  pel'  cent  for  the  previous  year. 


Bergen  Shipping  Company. — Svensl- 
Ilandel.stidninf/cn  learns  from  Christiariia 
that  the  Bergen  Shipping  Co.,  which 
recently  invited  offers  fi'om  Norwegian 
and  foreign  shipyards  for  the  building  of 
six  vessels,  has'  now  received  tenders  from 
various  quarters,  but  the  company  finding 
them  after  examination  too  co.sfly,  has 
decided  to  purchase  older  tonnage  instead. 


Iron  and  Steel  Industry. — The  Board 
of  Trade,  in  a  report  on  the  situation  of  the 
Swedish  iron  and  steel  works  during 
February,  says  that  many  enquiries  for 
rolled  Lancashire  iron  received  from  abroad 
at  the  beginning  of  the  month  did  not 
result  in  contracts  except  in  the  case  of  a 
few  for  India  and  the  Mediterranean 
countries.  Most  Lancashire  hearth  works 
will  be  forced  to  close  .shortly  if  no 
imorovement  occurs  in  the  situation. 
Tolerably  good  orders  for  steel  have  been 
leceived  from  European  countries, 
especially  Great  Britain,  but  the  home 
market  is  still  dull  generally  and  the 
number  of  orders  is  small. 


Graengesberg  Company. — The  Govern- 
ment has  proriosed  in  the  Riksdag  a  new 
agroemeut  with  the  Graengesberg  c(>inp(\uy 


containing  a  scheme  for  the  regulation  od' 
certain  taxation  difficulties  and  a  promise 
on  the  part  of  the  Government  not  to  make 
use  of  its  right  to  redeem  shares  until 
193G  at  the  earliest,  instead  of  1932,  while 
the  numbe.r  of  Government  representatives 
on  the  (jraengesberg  company's  board  is  to 
be  increased  and  made  ei^ual  to  that  of 
piivatc  representatives.  The  proposal  also 
contains  other  stipulations  which  are  con- 
sidered advantageous  for  both  parties. 

Bergen  Engineering  "Works. — A 
message  from  Christiania  reports  that  the 
Bergen  Engineering  Works  have  obtained 
orders  for  the  construction  of  a  steamer  of 
1,000  tons  and  two  (Steamers  of  2,400  tons 
each. 


Proposed  Great  Radio  Station. — 
According  to  Nya  DofjUr/t  AlleJianda,  nego- 
tiations with  the  American  Radio  Corpora- 
tion have  taken  a  favourable  turn  and  the 
Telegraph  Board  has  i)roposed  to  the 
Government  to  begin  the  construction  of  a 
great  radio  station,  the  cost  of  which  is 
calculated  at  Kr. 5, 000,000. 


SPAIN. 

(Reuter's  Engineering  vService.) 

D'EcxiNE  in  Prices  of  Ikon. — The 
Central  Sideriirgica  has  reduced  its  prices 
for  iron.  This  had  become  necessary  in 
view  of  the  competition  of  foreig*n  pro- 
ducts. The  Madrid-Saragossa  railway  is 
reported  to  have  purchased  recently  a 
large  t[uantity  of  rails  in  Luxemburg, 
and  it  is  said  at  Madrid  that  a  Spaniard 
who  is  building  at  Hendaye  paid  for  his 
girders  only  about  a  quarter  of  what  they 
would  have  cost  him  if  he  had  been  build- 
ing- in  Spain  with  Spanish  materials. 

BiLisAo  Iron  Que  Market. — Ex^ports 
of  ore  from  Bilbao  ai'e  rather  more  lively ; 
prices  mentioned  are  15s.  to  18s.  for 
inferior  qualities  and  18s.  to  19s.  for 
superior.  It  appears  that  the  Altos 
Hornos  have  despatched  about  G,000  tons 
of  pig  iron  to  Genoa.  Germany  has 
bought  a  little  oie  to  be  shipped  via 
Rotterdam  ;  Belgian  purchases  have  been 
very  small ;  sales  to  Gr'eat  Britain  during 
last  week  amounted  to  about  24,000  tons. 
Several  vessels  are  loading  at  present. 

State  Aid  for  Military  Avi.vtion. — 
The  State  Council  has  granted  an  extra- 
ordinary credit  to  aid  military  aviation. 
This  measure  will  involve  the  purchase  of 
more  than  100  machines. 

Diesel  Engine  Purchase  by  Govern- 
ment.— The  Minister  of  Marine  has  been 
authorised  to  purchase  by  private  contract 
a  Diesel  engine  and  dvnamo. 


CZECHOSLOVAKIA. 

(Reuter's  Engineering  Service.) 

Railway  Convention.— A  railway  con- 
vention, learns  the  Pro  fine  Gazette,  has 
iust  been  concluded  between  Esthonia, 
Poland  and  Czecho-Slovakia.  Through 
nassenger  and  goods  trains  will  be  run 
between  Rpval,  Riga.  Warsaw,  Prague 
and  the  13alkan  countries.  The  route  will 
lU'l  be  (luougli  Germany^ 


SCIENTIFIC  MANAGEMENT. 


Scientific  management  and  its  application 
to  industrial  conditions  in  this  country 
was  the  title  of  an  interesting  lectuie  given 
before  the  Bradford  Technical  College,  by  [ 
Mr.  Dempster  Smith,  of  the  Colleg-e  of 
Technology,  Manchester. 

Mr.  Smith  said  there  had  been  a  great 
deal  of  loose  talk  on  the  subject  of 
scientific  management,  and  when  one 
came  to  discuss  it  with  people  one  found 
there  were  many  different  ideas  on  the 
subject.  He  went  on  to  give  an  outline  of 
Taylor's  system  of  management.  Accord- 
ing to  Taylor  the  foundation  of  the  ideal 
system  of  shop  management  (he  was  deal- 
ing with  engineering)  was  to  ascertain 
exactly  what  a  man  was  capable  of  doing 
and  seeing  that  he  did  it.  What  the 
workman  wanted  was  high  wages,  and  the 
employer  wanted  low  labour  cost. 

High  wages  and  low  labour  costs  were 
the  foundations  of  the  best  management. 
The  possibility  of  coupling  the  two  pre- 
sented many  difficulties. '     A  first-class 
woikman  could  do  far  more  work  than  the 
avei-age  workman,  a  fact  which  was  not 
always  fully  ai>7)reciated.  A  scientific  study 
of  this  possibility  showed  that  a  first-class 
man    could    do    three    times    as  nnicli 
work  as  the  average  workman  without  j 
unduly  exerting  himself  or  injuring  his  ' 
health.    The  superior  workman  should  tc 
paid  at  a  better  rate  than  the  other.    For  I 
ordinai"y  work  leqiiiring  no  skill,  brains.  | 
close  attention,  or  unusual  strength  the 
first-class  man  should  be  paid  about  30  pej 
cent  aboA^e  the  averaye  wage ;  and  for  the 
superior  workman  in   a   shop  requirint; 
skill,  brains,  etc.,  the  rate  of  pay  shouM 
be  80  to  100  per  cent  above  the  average. 

The  wages  would  be  higli  only  in  rela- 
tion to  the  average  of  the  class  to  which  | 
the  bettei'  workman  belonged,  and  would 
only  be  paid  to  those  who  did  much  more 
and  better  work  than  the  average  class  of 
workman.  A  man  with  only  avoage 
intelligence  could  do  the  most  delicate 
work  if  it  were  often  repeated.  A  man 
who  had  not  qualified  to  become  ;i 
mechanic  should  not  receive  the  higli 
wages  of  a  mechanic,  even  if  he  were 
doing  the  high-grade  work  that  a 
mechanic  did. 

To  ensure  low  labour  costs  witli  iiif^ii 
wajjes  the  following  rules  obtained:  — 

Each  man  in  a  shop  should  have  givci 
to  him  each  day  a  clearly  defined  task. 

Each  man  should  have  a  full  day's  work 
.set,  and  the  conditions  sliould  be  such  as 
to  enable  him  to  accomplish  his  task  willi 
certainty. 

The  man  should  be  assured  ot  a  large 
wage  when  he  accomplished  his  task,  and( 
penalised  if  he  failed. 

The  system  of  scientific  manaueiueiil 
resulted  in  employers  and  employed  beiiia 
changed  from  enemies  to  friends.  It 
brought  about  increased  outnut  and| 
reduced  the  cost  of  the  finished  article.! 
and  thei-ebv  stimulated  trade. 

The  chairman,  Mr.  A.  A.  Liardet.  otj 
Thwaites  Bros.  Ltd..  said  that  Tayloil 
foT'£?ot  that  he  was  dealinu'  with  human 
beinffs.  Under  the  American  system  ot 
scientific  management  the  workers  wen 
mere  machines. 
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^  HYDRO -ELECTRIC  INSTALLA- 
,     TIONS  IN  BARCELONA* 

j    By  Horace  Fikld  Paushall,  D.Sc.  , 
'  M.Iust.CE. 

I  The  inoie  iiiii)oa  tant  installations  are 
I  situated  on  the  Pallai  esa  river  at  Talarn 
1  and  Trenip,  at  Camarasa,  and  at  Seros  on 
1  the  River  Seyre.  a  braneh  of  the  Eiver 
I  Ebro.  The  dam  at  Talarn,  like  the 
p  O'amaiasa  dam,  is  built  on  the  gravity 
|[  pi'inciple,  so  that  the  unbalanced  vertical 
h  weight  component  on  the  upstieani  face  of 
'[  the  dam  is.  equal  to'  the  hydrostatic  pres- 
,  sure.  It  is  262  ft.  long-  at  the  base,  670  ft. 
i.  long-  at  the  crest,  269  ft.  hig-h  from  the 
,  main  floor  to  the  crest,  and  approximately 
j:  328  ft.  froau  the  bo^ttom  cut-oft'  vi'all  to  the 
'  crest,  and  it  impounds  about  7,760  million 
'  cubic  feet  of  water.  The  disposition  of 
'i  the  diffeient  grades  O'f  conci'ete  used  in  the 

dam  to  meet  the  reciuirements  of  the 
:  Grovernment  officials   isi  indicated  in  a 

figure. 

|[,  The  Tremp  power  house,  which  derives 
raits  power  from  the  Talarn  dam,  is 
'p equipped  wilh  fcur  7,000  kilowatt  hori- 
f  zontal-type  turb'o-generators,  one  turbine 
I  at  each  end  of  the  generator.  The  avei- 
^  age  annual  flow  of  the  River  Pallaresa 
1,  over  a  period  of  years  is  about  49,100 
i  million  kilowatt  hours.      At  high-water 

level  the  working*  head  is  249  ft.,  and  at 
j;  Ictvest  level  it  is  118  ft.  The  latter  oon- 
1  ditiou,  however,  has  not  arisen,  the  tur- 
1,  bines  beina' invariablv  worked  at  tbe  hig'her 
y  levels.  The  geneiul  results  for  the  year' 
l  1917  show  an  overall  efficiency  of  abo'ut 
L  72  per  cent,  or'  a  water  consumption  of  259 

cubic  feet  per  kilowatt  hour  with  a  head 
■(Of  196ft.  to  229  ft.      The  water  utilised 

in  an  average  year  at  this  iiower  house  is 
[  26.593  million  cubic  feet.  The  cost  of  the 
j.  Talarn  and  Trein]>  installation  was 
|,  £1,820,700,  details  of  which  are  given. 
I;  The  installation  at  Aytona,  or  Seros,  on 
:  the  River  vSesTe,  oif  which  the  Rivers 
,i  Pallaresa  and  Ribagorzana  are  tributaries, 
,(  was  the  first  constructed."  The  water'  is 
'  taken  to  the  power  house  by  a  canal  12 
.  piles  in  length,  while  the  diversio'n  dam 
1  1  i.^  at  Lerida.  The  powei'  house  is  designed 

toi  accommodate  five  vertical-type  genera t- 

ing  units  of  8,000  kilowatts  (four  of  which 
I  have  been  installed),  and  is  designed  to' 
jl  work  with  160  ft.  head,  the  (mtput  being 

in  an  average  year  130  milliim  kilowatt 
'  hours.     The  cost  of  this  installation  is 

1  approximately  £1,852,260. 

j  The  moist  important  and  nrore  recent  in- 
j  Sifallation  is  that  at  Camarasa,  sometimes 

<  called  the  "confluence."  The  dam  at 
1  Camarasa  is  about  105  ft.  long  at  the  base, 
j  492  ft.  long  at  the  crest,  and  318  ft.  high 

from  the  bottom  ol  the  cut-off  wall  to  the 
,  footway.  It  is  246  ft.  thick  at  the  base 
;uul  contains  280,000  cubic  vavds  of  con- 
Crete.  A  considerable  jaopoition  of  lock 
(plums)  was  used  in  the  dam,  the  weight 
ol  an   average   plum    being    118  ton. 

<  Details  of  the  distribution  of  the  plums, 
I  and  the  rate  of  construction,  are  shown 
1  granhicallv.      The    spillwav     was  first 

I  desis'iierl  to  be  an  open  canal,  but.  subse- 
f  quent  investigation  showed  it  could  be 


■  Abstva't  of  a  vaviev  read  at  the  ordinaiv 
I  "leetintr  of  the  In.stitut^on  of  Civil  Bng^neei's,  on 
I  Tuesrlav,  Fehjuarv  7,  1922 
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more  economically  constructed.    It  was 
designed  under  Government  requirements 
to  discharge  70,600  cubic  feet  of  water  per 
second.    The  water  is  taken  to  the  power 
house  thro'Uglr  a  tunnel  cut  thj-ough  the 
rock  and  lined  with  cement.    This  tunnel 
is  750  square  feet  in  cross  section,  738  ft. 
in  length,  and  has  a  fall  of  8'8  ft.,  the  fall 
being  calculated  on  the  basis  that  the 
power  plant  might  be  worked  at  full  capa- 
city when  the  reservoir  has  been  drawn 
down  tO'  a  level  of  370  ft.,  corresponding 
with  an  eft'ec-tive  storage  of  approximately 
1,412  million  cubic  feet  of  water.  Very 
liberal  use  was  made  of  sand  cement  for 
the  Camarasa  dam,  since  tests  indicated 
that  this  material  gave  an  ample  factor 
of  safety.    The  power  house  at  Camarasa, 
which  is  built  of  reinforced  concrete,  is 
designed  toi  accommodate  five  generating 
units  of  12,500  kilowatts  each,   two  of 
which  have  been  installed.    The  capacity 
of  this  jvower  house  comi>leted  will  be  182 
million  kilowatt  hours,  and  it  is  designed 
to  utilise  the  12-h()ur  discharge  at  Tremp 
in  six  hoiiis,  should  the  demand  for  power 
so  require.    The  cost  of  the  Camarasa  in- 
stallation,   with    two  units  installed,  is 
approximately  £1,370,776.       With  five 
units  installed  the  coist  will  be  increased 
by  £375,000  and  the  capital  cost  per  kilo- 
watt will  be  £27.9.    The  combined  out- 
put of  the  Tremp,  Camarasa  and  Seros  in- 
stallations   is  approximately  430  million 
kilowatt  hours,  and   the  nominal  horse 
power  is  180,000.     The  storage  capacity 
oif  the  reservoirs  is  such  that  90  million 
kilowatt  hours  can  be  contributed  to  the 
combined  output  of  Tremp,  Camara,sa  and 
Seros.      Results    obtained    from  phase- 
cc'm])ensatioin  by  means  O'f  synchronous 
condensers  are  sho-RTi  in  tabular  form. 
T'his  gives  tlie  losses  before  and  after 
I)hase-compensation,    and  shows  a  gross 
saving  of  24,450,000  kilowatt  hours  per 
annum,  and  a  net  saving-,  after  deducting 
the  losses  in  the  condensers  and  distribu- 
tion, of  18,950,000  kilowatt  hours.  The 
increased  revenue  derived  froan  the  saving 
in  energy  effected  auo-ments  tlie  possible 
net  income  by  £80,000  per  annum.  Pre- 
liminary calculations  showed  that,  by  the 
use  of  synchi'ono'US  condensers,  the  power 
factor  could  be  increased  in  the  ratio  of 
I    to    r3.    and    the    terminal  voltages 
increased    in    the    ratio     of   1    to  r2. 
All    })redi(ted    advantages     have  been 
fully    realised    in     ]nactice.     The  first 
transmission  lines  were  eciuipped  with  pin 
type  insulators  with  four  petticoats,  but 
these  gave  a  great  deal  of  trouble  and  were 
unable  to  withstand  the  stress  of  storins. 
The  line  from  Seros  to  Barcelona.  Avhich 
was  constructed  under  the  author's  direc- 
tion, is  equipped  with  suspension  insula- 
tors, seven  in  series,  and  has  stranded  con- 
ductors of  250,000  cir.  mils,  section.  Tlie 
line    from  Camarasa    to  Igualadia  has 
been  reconstructed  in  order  to  use  the  sus- 
pension   type   of    insulator,    and    it  is 
equipped  with  six  in  series  of  the  Hewlett 
type.      The  standards  are  desiQued  for 
straight  runs  with  averaa-e  spans  of  650  ft. 
Tbey   are  equipped   with   two  lightning 
guard  wires  of  §  in.  diameter,  and  are 
designed  to  withstand  a  wind  pressure  due 
to  a  velocity  of  100  miles  per  hour  witli 
^  in.  of  sleet  on  the  wires,  the  towers  to 
remain  stable  with  two  wires  broken.  Par- 
ticulars of  steam  and  hydraulic  genera- 
tion {it  tW  several  stations  are  given  for 
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the  years  1917.  1918,  1919  and  1920  res- 
pectively. The  results  in  an  average  year 
of  Ttemj)  and  Camarasa  are  compared, 
allowance  being-  made  for  the  different 
features  of  the  two  installations. 


THE   "TERRA -GRIP"  CON- 
TINUITY SYSTEM. 

I'he  Simplex  hexagon  grip  continuity 
system  is  well  known,  and  the  new 
"  Terra-Grip  "  system  has  excellent  fea- 
tures which  will  doubtless  make  it  equally 
popular;  it  has  been  introduced  by 
Messrs.  Simplex  Conduits  Ltd.,  Birming- 
ham, to  provide  a  cheaper  means  of  eft'ect- 
ing  ample  and  permanent  electrical 
conductivity  in  light-gauge  unscrewed 
conduit  installations  than  is  possible  with 
the  older  system.  It  is  claimed,  indeed, 
that  an  installation  erected  on  this  system 
costs  little  more  than  one  on  the  plain 
socket  joint  principle. 

Each  outlet  of  every  fitting  has  a  drilled 
and  tapped  boss  for  housing  a  steel  screw 
of  the  formation  shown  in  Fig.  1.  After 
the  conduit  is  inserted  into  the  outlet  of 
the  fitting,  the  screw  is  driven^ome,  and, 
by  virtue  of  its  structure,  the  cup-shaped 
projection  of  the  screw  on  making  contact 
witli  the  conduit  expands,  as  shown  in 


Fig.  1.  Fig.  2. 


Fig.  2.  In  expanding,  the  enamel  is 
automatically  scraped  oft'  the  conduit. 

Kurtlier,  the  expansion  of  the  cup- 
shaped  projection  automatically  locks  the 
screw  into  position,  thus  making  it  impos- 
sible to  loosen  under  vibration. 

We  are  informed  that  conductivity  tests 
have  been  carried  out  by  the  Electrical 
Engineering  Department  of  the  Univer- 
sity of  Birmingham,  by  measuring-  the 
]>')tential  drop  in  millivolts  across  a 
number  of  conduit  "Terra-Grip"  juii<^- 
tions  in  series.  Currents  up  to  40  amperes 
were  passed  through  the  conduit  and  junc^j 
tions,  and  the  average  resistance  per  juuC'^ 
tion  was  found  to  be  only  three  ten- 
thousandths  of  an  ohm,  thus  proving- 
lemarkably  good  conductivity. 

Where  alterations  or  extensions  are  le- 
((uired,  it  is  a  comparatively  easy  matter 
for  the  screws  to  be  withdrawn,'  the 
peculiar  formation  of  the  cup  extension 
piece,  which  flattens  when  the  initial  pres- 
sure is  exerted  for  driving  the  screw  home, 
permitting  of  this.  On  reversing  the  turn 
of  the  screw  the  cup-shaped  portion  re- 
forms sufficiently  to  allow.the  screw  to  be 
withdraAvn.  Alternatively  the  action  is 
that  the  flattened  coiie  parts  at  the 
thinnest  portion  of  the  wall,  leaving  a 
steel  ring  interposing  between  the  fitting 
and  the  conduit.  The  screw  end  is  then 
easily  removed,  and  .'he  conduit  can  be 
withdraAvn  by  exerting  pressure  sufficient 
to  remove  the  detached  portion  of  the  con- 
timiity  device.  i '  ' 
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TESTING  AIRCRAFT  TO 
DESTRUCTION. 

Pi-esent  Methods  of  Testing  Structures. 

The  ft)ll<)wing-  description,  wliicli  has 
heeii  abstracted  from  a  paper  presented 
recently  to  the  Eoyal  Aeronautical  Society 
bv  Mr!  Wm.  1).  Donglas  A  EX  Sc.! 
\  F  R  Ae  S  "ives  only  a  brief  outline  ot 
the  'main  tes'ts  which  are  frequently 
applied  to  the  structure  of  conventional 
types  of  medium  and  small  size  machines. 
Tests  of  spars,  fittings,  materials,  etc.,  are 
also  omitted. 

In   the   formulation   of   any   test  the 
following  procedure  is  usually  adopted  :  — 
I    {a)  The    particular    conditions   to  be 
represented  are  ascertained. 
(h)  The  airloading  under  these  condi- 
tions is  obtained  or  assumptions 
founded  on  the  be.st  aerodynamical 
data  available  are  made. 
'    {(■)  In  many  cases  it  is  necessary  to 
assume  some  modification   of  the 
above  airloading  to  suit  the  limita- 
tions of  the  test  loading  process. 
(d)  Arrangements    are    made    for  the 
gravatational  or  other  acceleration 
fo/ces,  which  balance  the  air  force, 
U)  be  represented  by  controlled  re- 
actions supplemented,  if  necessary, 
by  other  applied  forces. 
The  distribution  of  the  air  forces  having 
been  decided,  or  assumed,'  it  will  be  found 
that  the  resultants  of  the  lift  and  dragi 
forces,  ont  the  various  cross  sections  of  the 
planes  do  not  all  act  in  exactly  the  same 
direction.  Since  gravitational  force  is  to  be 
utilised  to  represent  the  resultant  air  force 
it  will  only  be  possible  to  reproduce  a 
distriljutioii  of  forces  in  which  the  lift  and 
drag  components  at  the  various  cross-sec- 
tions bear  a  fixed  ratio  and  have  therefore 
a  uniform  direction  for  their  resultants. 
This  direction  must,  of  course,  coincide 
with  the  direction  of  the  resultant  air 
force  on  the  whole  main  plane  system. 
These  approximations  and  assumntions  are 
familiar  to  all,  as  they  form  the  usual 
basis  of  design  calculations. 

Except  where  there  are  definite  reasons 
against  so  doing,  it  is  usual  to  assume  that 
the  drag  component  is  everywhere  one- 
scveuth  of  the  lift,  that  the  centre  of  pres- 
iTure  coefficient  is  the  same  for  every 
,.i>oss-section  of  the  plane,  and  that  the 
grading  of  the  loading  along  the  span  is 
nniform  to  within  a  definite  distance  from 
the  tip. 

The  attitude  of  the  machine  during  test 
will  necessarily  be  fixed,  since  tlie  resnl- 
tant  air  force  on  the  planes  is  to  be  repre- 
,!^ented  by  gravity. 
^  Fov  strength  calculation  purposes,  the 
■attachments  of  the  main  plane  structure  tn 
the  fuselage  are  usually  treated  as  fixed 
relatively.,  This  approximate  assumption 
is  unavoidable  on  account  of  the  extreme 
complication  o?  the  structural  calculations 
when  the  deflec>jon  and  distortion  of  the 
various  members  in  the  central  part  of  the 
fuselage  are  taken  into  account.  Fortu- 
natelvr  thi<  limit/ition  is  less  evident  in 
:testing,  and  it  is  possible  to  arranue  for 
the  main  nlane  attaehments  to  deflect  rela- 
tively under  load'  in  a  manner  similar  to 
that  which  migl^tbe  ex,pected  to  take  pla^'c 
in  the  air.  Tliis  mwy  be  effected  bv 
arranging   tl^^f  1*^^    reactions    of  the 


fuselage  supports  may  represent--th;e  mean 
centre  acceleration  forces  wlych  act  on  f he 
fuselage  and  its  attachments.    '  • 

Approximation  is  again  necessary,  since 
it  is  evidently  impracticable  to  support 
each  nieniber  of  the  fuselage  and  its  con- 
tents separately.  A  suitable  compromise 
may  be  made  by  .selecting  four  to  six 
points  of  support  corresponding  witli  the 
main  weights  such  as  engine  unit,  tank, 
crew,  under  carriage,  etc.  AYhcn  the 
machine  has  been  erected  for  test,  sui)ports 
may  be  placed  at  the  points  .selected  as 
above,  using  a  simple  system  of  .levers  to 
ensure  that  the  reactions  have  the  desired 
relative  values.  Each  support  may  be 
arranged  so  that  its  reaction  passes 
through  the  centre  of  gravity  of  the  parti- 
cular mass  concerned.  The  ratio  of  the 
reaction  forces  will  not  be  made  identical 
with  the  ratio  of  the  isolated  masses,  but 
will  be  modified  so  that  the  resultant  re- 
action will  pass  through  the  centre  of 
gravity  of  the  whole  machine. 

For  equilibrium,  a  further  force  will  be 
necessary ;  this  may  be  supplied  by  secur- 
ing- the  tailplane  at,  say,  the  hinges  of  the 
elevators.  The  reaction,  thus  automati- 
cally brought  into  play  when  the  planes 
are  loaded,  yfiW  represent  roughly  the 
aerodynamic  load  on  the  tailjilane  under 
the  flight  conditions  which  have  been 
assumed. 

Details. 

During  test  the  engine  will  be  re- 
moved, and  it  is  then  necessary  to  insert 
some  teini)orary  stift'ening-  members  to 
represent  in  the  fuselage  the  bracing  elfect 
of  the  craukcase.  An  iron  ])late  drilled 
and  bolted  to  "the  engine  bearers  is  usually 
sufficient. 

Load  is  applied  to  the  spars  of  the  main 
planes.  The  fabric  is  lein'ived  and  boards 
are  laid  acioss  the  fiout  and  rear  spars. 
As  has  already  been  explained,  the  pres- 
ence of  new  fabric  will  geneiallj^  prevent 
failure  of  the  spars  in  a  direction  parallel 
to  the  chord.  Although  such  failure  might 
possibly  be  facilitated  by  the  slacker  fabric 
that  occasionally  results  from  weathering 
in  service,  the  absence  of  fabric  is  advan- 
tageous since  it  permits  of  easy  inspection 
of  the  spars,  the  internal  bracing,  and  the 
fitting.s  during  the  progress  of  a  test.  This 
is  specially  important  in  wood  i^tructures, 
as  incipient  failure  is  frequently  evident 
a  considera])le  time  before  collapse. 
Where  the  planes  are  covered  with  three- 
ply  or  metal  sheet  which  forms  an  integral 
part  of  the  rib  structure,  it  is  necessary 
to  make  tlie  tests  with  the  covering  in 
place. 

The  ])osition  of  the  centre  of  pressure 
of  the  assumed  air  loading  is  marked  on 
the  boards  with  chalk.  The  divisions 
along  the  span  are  also  indicated  and  load- 
ing is  conducted  by  placing  shot  bags  in 
these  divisions  symmetrically  over  the 
centre  of  pressure  line.  In  the  case  whei'e 
the.  fabric  has  not  been  removed,  it  is 
necessary  to  distribute  the  load  along  the 
(diord.  In  such  cases  it  is  usual  to. apply 
the  load  in  two  rows  approximately  over 
the  spars,  the  relative  values  .being 
arranged  so  that  the  resultant  centre  of 
load  coincides  with  the  assumed  position 
foi'  the  centre  of  pressure. 

Measurements. 

Although  in  many  cases  the  priniar\ 
object  of  tlu^  test  is  to  determine  tlic  ulti- 
nuite  or  collapsing  load,  an  endeavour  is 


always  made  to  obtain  from  the  test  the 
maximum  amount  of  information  by 
means  of  observation  and  measurement  of 
distortions.  Having  determined  the  types 
of  distortion  which  are  to  be  measured,  tlic 
method  of  measurement  whicli  will  l)f 
employed  depends  on:  — 

(i)  The  accuracy  required ; 

(ii)  Local  conditions  which  may  pre- 
clude the  use  of  particular 
methods ;  and 

(iii)  Liability  to  disturbance  duriiifj 
test. 

In  tests  of  the  main  plane  structure, 
information  can  usually  be  obtained  bear- 
ing on  :  — 

(a)  The  deformation  of  the  franiewoi'k 

(h)  The  distribution  of  loads  iij 
members. 

(c)  The  deformation,  etc.,  of  the  spars 

(d)  Bow  of  struts. 

The  deformation  of  the  framework  (</ 
may    be    obtained    from  measiu'ement- 
which  give :  — 

(i)  The  rise  or  fall  of  strut  points  on  the 
top  spars. 

For  this  purpose  readings  are  taken  b\ 
means  of  a  "  Y  "  level  on  a  graduated 
staff,  the  latter  being  held  in  a  vertical 
position  by  an  assistant  at  successive 
points  along'  to  top  spars. 

(ii)  Change  of  stagger. 

This  may  be  measured  at  the  trailing 
edge  of  the  planes  by  suspending  plunjh 
lines  of  fine  copper  wire.  The  use  of  a 
fixed  horizontal  scale  enables  fore  and  aft 
motions  to  be  measured  with  reference  t" 
tiie  floor.  These  measurements  are  madr 
on  the  top  and  bottom  planes  at  the  strut 
points.  To  prevent  swinging',  the  pluuih 
lines  are  damped  by  suspension  in  oil. 

(iii)  Movement  of  fittings. 

Where  displacement  of  fittings  is  antici- 
])ated,  arrangements  can  be  made  t( 
observe  and  measure  such  displacemen1> 
Avhen  they  occur. 

(/;)  Distrihutioii  of  loads  in  i]/t 
members. — This  may  be  determined  bv 
the  use  of  strain  gauges  on  the  wires  and 
cables.  The  use  of  tensionmeters  has 
been  extensively  considered,  but  no  satis- 
factoiy  form  has  been  discovered.  Thc\ 
usually  fail  on  account  of  :  — 

(i)  Inaccuracy  ; 

(ii)  Bulk  or  difficulty  of  use;  and 

(iii)  The  method  of  measurement  in- 
volving an  alteration  in  the  distri- 
bution of  load  in  the  structure. 

Recourse  has,  theiefore,  been  made  to 
the  simple  method  of  measuring  the  strain 
in  the  member  directly  by  means  of  a  suit- 
able extensometer  and  calibrating  thf 
actual  Avire  and  insti-iiment  at  some  pre- 
vious or  subsequent  time.  Unfortumitely 
no  suitable  extensometer  seems  to  be  com- 
inercially  available.  At  present,  the 
nu'asurement  of  extension  is  being  madt 
by  a  simple  but  somewhat  crude  piece  o1i 
apparatus  which  suffers  from  the  disadvan 
tage  that  it  is  liable  to  derangenu'Ui; 
during  tlie  test.  A  form  of  photoi;rai)hi( 
instrument  at  present  in  the  ex])eriincnta 
stage  promises  greatly  improved  results 

(r)  De  flection  of  spars. — The  met  hoc 
described  in  (a,  i)  allows  of  measurin.ii'  fht 
veitical  displacement  of  any  numhci'  o 
points  on  the  top  spars.  Thi'  point> 
chosen  are  usually  the  strut  ])oints  men 
tioned  above,  and  otliers  niidwax  Iietweni 
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It  is  necessary  lietore  commencing  a  test 
to  measiu-e  any  initial  non-alignment  of 
the  points  of  support  and,  where  this  non- 
alignment  is  excessive,  to  remove  the  ei'ror 
])y  careful  rerigging. 

"  ((/)  Bow  of  struts. — The  lateral  deflec- 
tions of  the  struts  are  usually  measured 
at  the  centre  of  their  length. 

High-speed  Flight. 

A  test  of  the  main  plane  structure  is 
often  made  under  conditions  representing 
those  which  occur  during  high-speed  flight 
at  small  angles  of  incidence.  The  atti- 
tude at  which  the  machine  is  mounted  for 
this  test  will,  of  course,  differ  from  that 
alread^^  described,  and,  in  general,  the  re- 
action at  Ihe  tail  support  will  be  greater, 
stressing  the  rear  of  the  fuselage  to  a  con- 
siderable degree. 

In  other  respects  the  metliod  of  test  is 
siniilai-  to  that  described  above. 

Vertical  Nose  Dive. 

One  of  tlie  conditions  of  flight  for  which 
a  machine  is  usually  stressed  by  designers 
is  that  of  flight  at  low  values  of  lift  co- 
efficient wlien  a  large  moment  may  act  on 
the  planes.  Such  conditions  can  be  repre- 
sented in  a  strength  test,  but  complica- 
tion of  the  erection,  etc.,  renders  the  cost 
and  time  involved  considerable,  and  the 
test  is  only  justified  in  exceptional  cases. 

Down  Load. 

Occasionally  a  test  is  made  under  condi- 
tions representing  down  load  on  the  main 
planes  su(di  as  might  be  ex^jerienced  dur- 
ing inverted  flight  or  under  certain 
abnormal  circumstances.  The  method  of 
test  is  similar  to  those  described  above, 
with  the  exception  of  the  ne(!essarily 
changed  attitude  of  the  macliine. 

Ailerons,  Elevators  and  Rudder. 

It  is  usual,  when  testing  these  members, 
to  include  in  the  tests  their  respective  con- 
trols. The  aeroplane  is  mounted  so  that 
the  part  under  test,  when  in  its  normal 
relative  position,  is  horizontal.  A  distri- 
buted load  is  applied  by  means  of  shot 
bags  so  arranged  lhat  the  centre  of  gravity 
of  load  is  everywiiere  one-thiid  of  the  dis- 
tance from  the  leading  to  the  trailing  edge 
of  the  member.  Tlie  leading  edge  is 
usually  the  liinge  joint  except  at  balanced 
portions.  This  procedure  is,  of  course, 
based  on  the  assumption  that  the  loading 
is  I'oughly  triangular.  The  distiibution 
ahnig  the  span  is  uniform  exceiit  near  the 
ends  where  it  is  graded  off  arl)itrarily . 

The  controls  are  so  adjusted  that  at  the 
commencement  of  test  the  member  is  tilted 
above  the  liorizontal  position.  The  appli- 
cation of  l(jad  causes  the  controls  to  stretch 
so  that  when  the  failing  l-oad  has  been 
rea(died  the  member  has  dropped  to  or 
below  the  horizontal  position.  The  con- 
trols are  secured  by  a  cable  attached  to  a 
spiing  balance  which  indicates  the  force 
which  the  pilot  would  have  to  exert  -  to 
held  the  member  under  the  assumed  con- 
dition of  load. 

;  Experience  in  aeroplane  design  shows 
that  if  ailerons,  elevators  or  rudders  of 
conventional  type  will  support  a  load  dis- 
tributed as  above  and  having  an  average 
intiMisity  of  20  lb.  per  square  foot,  they 
are  not  likely  to  fail  in  service. 

Tailplanes  and  Fins. 

It  is  usual  to  test  tailiflanes  bv  loading 
their  rear  spars  or  the  hinges  of  the  ele- 
vators. This  is  in  default  of  definite  in- 
formation as  to  the  typical  or  particular 


distribution  of  aii-  loading  on  the  tailplane 
and  elevators  under  average  or  worst  con- 
ditions. 

Where  details  are  available  as  to  the 
actual  or  probable  distribution  of  air 
load,  suitable  tasts  are  devised,  each  case 
being  considered  on  its  merits.  Such 
tests  ai'e  of  special  importance  where  the 
leading  edge  of  the  tailplane  is  more 
flexible  than  the  remaining  portions. 

Fins  are  usually  ioadccl  at  the  same  time 
as  the  rudders.  The  di-i i  ihution  is  arbi- 
tary,  but  the  average  intensity  of  loading- 
is  kept  the  same  on  fins  and  rudders  and 
on  the  fins  the  load  is  distributed  more  oi' 
less  uniformly. 

Fuselage. 

To  some  extent  the  fuselage  is  tested 
during  the  tests  of  the  main  plane  stiuc- 
ture.  The  central  portion  is  stressed 
severely  by  the  "stalling"  and  "high 
speed  "  tests.  The  latter  imposes  large 
strains  on  the  rear  portion  also,  while 
the  foriiier  will  tend  to  show  up  any 
abnormal  weakness  in  the  engine 
mounting - 

A  furthei-  test  of  the  I'eai  port'ioii  of  the 
fuselage  is  fiequently  coml)ined  wath  the 
test  of  the  tailplane.  In  this  case  the 
fuselage  is  usually  supported  at  the  attacli- 
inent  of  the  rear  spars  of  the  bottom  main 
planes  and  Iield  down  at  the  engine 
bearers.  The  lateral  strengtK  of  the 
fuselage  is  tested  during  the  test  of  the 
rudder  and  fins;  tlie  fuselage  being  again 
su{)ported  at  a  section  in  line  with  the  rear 
spars  of  the  bottom  main  planes  and  held 
down  near  the  nose.  It  is  unusual  for  a 
■.fuselage  to  fail  before  the  rudder. 

The  distortion  of  the  framework  is 
usually  measured  at  certain  leading 
points.  Movement  or  other  distortion  of 
the  fuselage  fittings  is  carefully  watched. 

When  inonocoque  fuselages  are  under 
test  it  is  a  matter  of  some  difficulty  to 
record  the  indeterminate  distortions  which 
occur  in  tlie  skin  while  the  test  is  in  ]no- 
gress.  These  usually  take  the  foim  of 
bulges  or  de])iessions.  If,  as  is  usually 
the  case,  the  light  falling'  on  the  fuselage 
has  a  preponderating  direction,  definite 
shading  of  the  undulations  will  be  pro- 
duced. This  may,  if  desired,  be  accen- 
tuated by  suitable  placing"  of  the  fuselage 
and  conti'ol  .of  the  light.  During  the  test, 
any  undulation  may  be  recorded  by  mark- 
ing the  contour  of  the  high  light  with 
white  chalk  and  the  contour  of  the  shadow 
with  black  (or  coloured)  chalk.  If  neces- 
sary, successive  contours  can  be  added  as 
the  distortion  increases,  and  each  line  may 
be  numbered  or  marked  for  indentifica- 
tion.  Subsequent  to  the  test,  the  fuselage 
may  be  photographed  (or  drawn)  and  the 
white  and  dark  contours  will  accentuate 
the  eti'ect  of  tlie  shading  or,  if  the  removal 
of  stress  has  allowed  the  distortion  to  sub- 
side, the  chalk  lines  in  themselves  will 
give  a  suflSciently  good  effect  of  relief  to 
register  the  form  of  the  distortion. 

A  pure  torsion  test  is  frequently  made 
in  which  the  fuselage  is  secured  (against 
torsion)  at  some  section  near  the  attach- 
ment of  the  I'ear  spars  and  is  subjected 
to  two  forces  symmetrically  applied  to  the 
rear  spar  of  the  tailplane  on  opposite  .sides 
of  the  machine;  the  forces  acting  in 
opposite  directions  and  thus  cPjUstituting 
a  simple  couple. 

The  chief  difficulty  lies  in  deciding'  the 
distriliution   of  the  loading  on  the  rib. 


This     is     influenced     by     three  niain 
factors : — 

(a)  The  di>tribulion  of  air  forces. 
(h)  The  redistribution  of  these  forces 
through  the  medium  of  the  Irfbric 
(or  other  coveiing)  to  the  ribs, 
either  directly,  or  through  the  lead- 
ing and  tiailing  edges, 
(c)  The    stiesses    introduced    by  the 

initial  tension  of  the  fabric. 
For  the  purpose  of  test,  the  distribution 
of  air  forces  must  be  chosen  on  the  basis 
of  the  best  data  which  may  be  available 
for  the  particular  or  similar  wing  sections. 
The  stresses  introduced  by  the  initial 
tension  of  ordinary  doped  fabric  are  con- 
siderable, but  cannot  be  estimated  with 
any  accuracy,  and  the  safest  method  of 
allowing  for  the  elf  eel  of  these  stresses 
is  to  repi'oduce  them  liy  covering  a  test 
section  of  plane,  taking  precautions  to 
ensure  that  the  dummy  end  ribs  are  very 
stilf  so  that  the  flexibility  in  the  direction 
of  the  span  compares  with  that  of  a  full- 
size  plane. 

If  load  could  be  applied  to  the  surfaces 
of  the  plane  distributed  like  the  assumed 
air  forces,  a  satisfactory  te.st  could  be 
made,  but  unfoitunately  there  is  no  sim|)le 
method  of  loailing  a  surface  (itself  curved 
and  somewhat  flexible)  ac( oiding  to  a  pre- 
deteiiniued  distiibution,  which  usually 
iu(dudes  .some  steep  load  gi'adings. 

At  the  same  time,  it  is  extremely  difii- 
cult  to  calculate  the  distribution  of 
stresses  in  the  covering  of  a  plane  sul)- 
jecte-d  to  air  forces,  and  assumptions  must 
again  be  made  to  simplify  the  process  of 
e.stimating  the  distribution  of  force.s  on 
estimating  the  distribution  of  forces  on 
each  rib  due  to  the  air  loading  on  the 
fabric.  The  method  of  calculation  xisually 
adopted  for  this  ])urpose  and  the  method  of 
ai)])lying  load  to  two  ribs  during  test  by  a 
du])licated  set  of  levers  is  described  in 
.Vdvisoiy  Committee  for  Aeronautics 
Ke])ort>  and  .Memoranda  No.  •)44. 

It  will  also  be  seen  that  the  grading  of 
■the  load  is  nowhere  very  steep.  Under 
these  circumstances  the  test  may  be  made 
by  inverting  a  secticm  of  plane,  support- 
ing at  the  spai's,  removing  panels  of  fabric 
from  intei-rib  spaces  on  the  bottom  sur- 
face, and  applying  a  load  of  loose  sh()t  to 
the  top  surface. 

The  distribution  of  the  shot  m&y  be 
efl'ected  with  sufficient  accuracy  by  divid- 
ing the  loading  space  into  cells  ,  and 
placing  calculated  amounts  of  shot  in  each 
cell  at  each  increment  of  loading.  It  is 
not  intended  to  encumber  this  description 
with  details  of  the  technique  which  has 
been  developed  and  adopted  for  facilitatiiig 
the  process  of  loading,  l)ut  it  may 'easily 
be  imagined  that  the  speed,  accuracy  and 
general  success  of  the  test  depend  largely 
on  the  employment  of  methodical  and 
simple  methods  which  may  largely  be 
I'educed  to  a  matter  of  routine. 


U.S.A.  Road  Building. — Road  building  is  one  of 
America's  largest  industries,  and  now  surpasses 
tlie  nianufactnre  of  steel  and  Iron;  as  well  as  the 
production.  sale  and  repair  of  automoljiles. 
Accordiiie;  to  statistics  compiled  by  the  Bureau  of 
Public  Roads  in  the  United  States,  less  thau 
H00,000  men  were  employed  in  the  isteel  and  iron 
industry  at ,  December,  1^20.  and  it  is  estimated 
that  during  1921  al)out  750.000  men  were  employed 
in  making,  selling,  and  repairing  automobiles. 
Compnved  with  "these  figures,  approximately 
1,000,000  were  engaged  during  the  construction 
season  in  H)21  in  building  and  repairing  America's 
highways. 
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Office  and  Workshop  Day  by  Day. 


Short  practical  articles  solicited.      Exceptionally  high  rates  paid. 


A  Simple  Speed  Indicator. 

_Ihe  speed  indicator  shown  in  the  accom- 
panying diagrammatic  sketch  is  fitted  ou 
a  blast  furnace  bhnving  engine  at  a  larg-e 
steel  works  in  Nova  Scotia.  For  moderate 
speeds  the  instrnmeut  is  extremely 
ac'diirate  and  reliable  and  there  is  nothing- 
to. get  out  of  order. 

The  action  is  as  follows:  "A"  is  a 
hollow  brass  box 
in  which  the-  two 
brass  tubes  B,  B 
and  the  centre 
tube  C,  which  is 
of  glass,  are  fitted. 
The  top  ends  of  all 
the  tubes  are  open 
to  the  air.  A 
divided  scale,  on 
which  the  readings 
are  taken,  it  fitted 
to  the  centre  tube. 
The  instrument  is 
mounted  on  the 
vertical  spindle  D 
and  is  driven  by 
a  small  round  belt 
oil  the  pulley  E. 

M  e  r  c  u  i-  y  is 
])oured  into  the  in- 
strument through 
any  of  the  tubes, 
until  it  stands 
somewhere  near 
the  top  of  the  tube 
C,  as  shown.  When 
the  indicator  is  revolved  centrifugal 
force  causes  the  mercury  to  rise  in 
the  brass  tubes  B,  B  and  to  sink  ini 
the  centre  tube  C.  The  higher  the  speed 
the  lower  will  the  mercury  column  sink 
and  its  depression  will  coiTospond  to  the 
speed,  which  can  be  read  directly  from 
th('' scale. 

Testing  Compression  Springs. 

A  sim])le  contrivance  for  the  testing  of 
compression  springs  for  large  or  small 
loads'  may  be  arranged  in  the  following 
simple  manner:  — 

Take      any      oidinary      ])ortable  or 


stationary  weighing  machine  of  suitable 
capacity,  such  as  is  used  in  movst  engineer- 
ing workshops.  Fas^ten  into  the  floor  on 
opposite  sides  of  the  machine  two,  say, 
f  in.  or  Jin,  bolts  of  convenient  length, 


which  should  be  threaded  at  the  top  eud 
for  several  inches  for  adjustment  purposes. 
Drill  a  hole  at  each  end  of  the  beam  (metal 
or  hardw()(jd)  to  correspond  with  the  bolts 
in  the  floor;  dro])  the  beam  over  the  bolts. 
Now,  by  placing  the  spring  to  be  tested 
on  the  table  immediately  under  the  beam 
and  tightening  down  the  nuts,  the  spring 
will  be  made  to  exei-t  pressiire  on  the  table 
and  reading's  may  be  taken. 


skim  across  it.  Now  test  the  face  with  a 
reliable  straightedge.  If  no  rock  is  percep- 
tible, or  visual  ianccuracy  apparent, 
do  not  too'  hastily  conclude  that 
everything  is  coirect,  but  submit  it 
to  a  more  severe  test.  Take  the 
face  plate  off  the  mandrel,  lay  it  down 
face  upwards  on  a  level  base,  and  ag'ain 
lay  across  it  the  steel  straightedge,  this 


PLEASE  READ  CAREFULLY. 

For  this  journal  we  icant  crisp,  practical 
and  technical  articles  and  -paragraphs,  ami 
we  are  prepared  to  pay  ivell  for  them.  Of 
the  many  who  read  technical  jownals 
only  a  few  ivrite.  Why  is  this  ?  It  is 
not  because  they  have  nothing  to  write 
about,  because  every  experienced  en- 
gineer's mind  is  a  storehouse  of  valuable 
information,  wjiether  lie  be  manager, 
foreman,  draughtsman,  or  viechandc.  We 
have  at  all  times  overcome  power-house 
troubles,  proldem  of  design,  or  work- 
shop difficulties  by  ingenious  devices. 
Sometimes  striking  methods  become  a 
habit,  and  ive  do  not  realise  that  they  are 
exceptional  till  some  observer  expresses 
astonishment. 

It  is  said  that  every  person  could  write 
one  good  novel,  and  it  is  certainly  true 
that  everyone  could  write  more  than  one 
useful  wrinkle  or  valuable  article.  W e 
write  and  urge  our  readers,  'therefore ,  to 
give  others  the  benefit  of  their  knowled ge 
and  experience. 


Cutting  a  Small  Left-hand  Thread. 

Nothing  is  more  awkward  than  cutting 
a  left-hand  thread  in  a  snia,ll  blind  hole. 
Owing  to  the  small  diameter  it  is  often 

impossible     to  see  

what  is  a  c  t  u  a  1 1  y 
happening  when  the 
tool  starts  cutting. 
The  f  oi  1 1  o  w  i  n  g 
method  has  jn'oved 
useful :  Set  up  the 
gears  for  left-hand 
screw  cutting  in  the 
usual  way.  Make 
the  screw  cutting 
with  the  cutting 
edge  on  the  o])posite 
side*  to  the  usual 
boring  tool,  and  run 

the  lathe  backward.  

The  tool  goes  in  the' 

iiole,  instead  of  coming  out,  and  conse- 
(|U(Mitly  can  be  watched  as  it  starts 
cutting. 

Testing  the  Accuracy  of  a  Lathe  Carriage. 

It  often  becomes  advisable  to  test 
the  at:curacv  of  a  lathe  carriage  in  relation 
to  the  axial  alignment  of  the  lathe.  In 
order  to  do  this  the  method  about  to  be 
described,  used  by  the  writer  for  many 
x-ears,  is  without  doubt  as  reliable  as 
desired.  Set  vip  the  largest  face  plate 
available,  and  witli  a  keen  tool  take  a  light 


time  interposing-  between  the  edge  of  the 
straightedge  and  the  face  plate  pieces  of 
tliin  tissue  pai)er,  four  in  iiiimber.  as 
shown  in  the  sketch  herewith.  If  upon 
drawing  them  away  from  beneath  the 
straightedge,  one  at  a  time  with  the  weight 
of  the  latter  resting-  upon,  them,  equal 
l  esistance  is  felt,-  then  it  may  be  accepted 
that  the  cut  is  absolutely  true  with  the 


Direction  of 
Lathe  Rotation 


headstock;  in  other  words,  that  the 
carriage  is  quite  square  with  the  lathe,  J^s 
slackness  of  either  piece  of  tissue  paper 
will  indicate  in  which  direction  an  eiTor 


Barijiar  Ltd.,  10,  Poland  Street,  O.xford  Street, 
London,  W.l,  advise  that,  they  are  not  involved  in 
the  present  engineering  dispute,  and.  therefore, 
there  is  no  ban  on  the  employment  of  Barimar 
experts.  My.  C.  W.  Brett  informs  ns  that  welding 
work  i~  plrntiful.  and  iji  being  carried  on  a.s  usual. 
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QUERIES  AND  REPLIES. 

QUERY. 

Moulding  Machines. — Alouldiiig  machines  are 
not  usual  in  a  jobbing  foundry,  but  the  writer  is 
»n-\ious  to  instal  one  in  his  small  foundry,  employ- 
ing on  an  average  12  men.  The  class  of  work  done 
is  general.  The  machine  must  be  a  hand  machine. 
We  get  quite  a  lot  of  orders  for  si.\  or  12  small 
castings  of  the  same  pattern,  and  are  therefore 
anxious  to  reduce  production  costs.  There  are  many 
machines  on  sale,  of  course,  but,  unless  to  the  man 
who  has  had  e.xperience  in  machine  moulding,  a 
specification  does  not  convey  much.  If  someone 
would  point  out  the  features  desirable  in  a  machine 
suitable  for  a  jobbing  foundry  I  would  be  glad. 
Has  any  leader  had  e.xperience  in  improvising  a 
machine  for  simple  work  ? 


REPLIES. 

Chimney  C.\ps. — Chimney  caps  are  usually  made 
of  ordinary  grey  cast  iron,  their  design  varying  with 
the  shape  of  the  chimney .  There  being  practically 
no  strain  or  stress  upon  them,  nor  influence  from 
heat,  no  special  precautions  need  to  be  taken  in  their 
design  in  order  to  allow  for  expansion  or  contraction, 
or  yet  the  variations  due  to  weather,  temperature, 
etc. 

Dealing  with  the  case  in  question,  viz.,  that 
concerning  a  square  chimney,  4  ft.  9  in.  internal 
measurement,  querist  is  advised  to  make  this  in 
eight  sections — two  to  each  side,  and  flange  jointed 
at  the  centre  and  corners,  using  copper  bolts  or 
rivets. 


In  the  matter  oi  sjctional  snapd  trij  writi^r  suuinits 
details  of  a  cast-iron  chimney  cap  which  was  designed 
to  suit  an  octagonal  chimney,  inside  opening  9  ft. 
Armed  with  these  particulars  in  the  matter  of 
general  design,  joints,  metal  thickness,  and  .so  on, 
querist  should  have  no  difficulty  in  adapting  it  to 
suit  his  own  particular  requirements. 

In  this  case  the  cap  needed  no  fastening  to  the 
brickwork,  for.  as  will  be  seen,  it  fully  covers  the 
brick  coping  and  is  flanged  downwards  inside  the 
chimney  for  a  depth  of  9  in.  The  thickness  of  the 
metal  throughout  the  body  of  the  cap  is  |  in.,  the 
flanges  IJ  in.  thick  machmed  J  in.  diameter  copper 
rivets  being  employed  to  secOTe  the  joints. — F.  R.  P. 

Compressed  Am. — We  w  u!d  remark  at  the 
outset,  in  reply  to  "  G.  H.."  that  insufficient  data  is 
given  to  warrant  a  thoroug  ci  iticism  of  the  device 
indicated  by  him.  In  all  such  problems  the  length 
of  the  nozzle  and  delivery  cone  should  be  specified, 
and  a  complete  sketch  of  the  delivery  pipe  provided. 

Some  modification  of  the  following  conclusions 
might,  therefore,  be  presumed  necessary  were  we 
furnished  with  complete  data  ;  without,  however, 
any  change  in  general  procedure. 

It  should  be  recognised  that  although  the  head 
which  is  to  be  imparted  to  the  water  is  12  ft.,  in 
practice  this  would  be  increased  by  about  20  per 
cent  for  the  purpose  of  computation  in  order  to 
ensure  that  the  arrangement  would  function  under 
the  most  adverse  conditions. 

It  is  thus  seen  that  the  kinetic  head  necessary 
at  the  throat  of  the  delivery  cone  is  given  by 

2  G  =  ^  2  X 

from  which  V  =  30-4  ft./sec. 

Equating  the  energy  per  pound  of  water  before 
and  after  entry  to  the  cone,  we  have 

2-31  X  14-7  =  XJ^  +  p  X  2-31 


where  p  is  the  pressure  at  the  entrance.  Substitu- 
tion of  the  above  value  gives  us  a  value  of  8-45  lb./ 
sq.  in. 

We  have  thus  to  expand  the  air  down  from 
60  — 8-45  lb. /sq.  in.,  and  taking  the  expansion 
law  to  be  pV'^^  constant,  we  have  by  substitution 
in  the  following  expression,  which  will  be  familiar 
to  querist,  a  value  for  the  velocity  of  the  air  at 
exit  from  the  air  jet. 


Velocity  = 


1 


/64-4  X  1-4 


/   -  -  x60  x]41x3  04|l-C?^^\  :-^\ 

=  V        -4  1       V.  60  ^  t-4  / 

=  1,600  ft. /sec. 

Since  expansion  takes  place  down  to  a  low 
pressure  the  conditions  which  obtain  in  the  throat 
of  the  air  ,)et  will  be  those  for  maximum  discharge 
and  the  weight  cf  air  passing  per  second  is  : 

1 


W 


Area  x 


000085  X 


V2-4;  v 


1        12.  gn 
V  n  +  1 


/64-4  X  14 
2-4 


60  X  144 


3-04 


=  -000085  X  -64  X  324 
=  -0176  Ib./sec. 
Hence  area  cf  air  jet  at  e.xit  should  be  : 
1 

•0176  X  3-04      /  _60  \ Ti 
1600  \8-4o/ 
=-=  000136  sq.  ft. 


ft. 


Dia. 


•156  ill. 


/•000136  X  j44 
V  •7854 
Length  of  jet  ^-  18- (  -156  -  125) 

-=  18  X  •OSl      -56  in. 

It  is  thus  clear  that  failure  is  partially  attributable 
to  the  air  jet,  since  if  the  above  length  was  used 
with  the  given  taper  and  throat  diameter,  it  is  too 
short,  as  tending  to  promote  eddies  and  reduce  the 
velocity  of  flow,  in  consequence  of  which  the 
vacuum  attained  would  be  insufficient  to  raise 
the  water.  The  length  is  not  specified,  and  it  may  be 
that  a  longer  jet  was  employed.  Clearly  in  this 
case  the  diameter  at  exit  would  be  too  c'leat,  and 
the  velocity  for  the  given  maximum  flow  would 
be  even  smaller.  In  neither  case  would  the  pressure 
at  the  entrance  to  delivery  cone  be  sufficiently 
reduced,  with  consequent  failure  to  function. 

We  would,  therefore,  recommend  a  throat 
diameter  of  -^in.  with  a  taper  of  I  in  20. 

With  the  details  given  it  is  difficult  to  attempt  an 
explanation  of  the  fact  that  air  was  thrown  back 
out  of  the  throat,  and  we  would  suggest  in  the 
absence  of  further  particulars  that  the  divergence 
be  increased  to,  say,  1  in  12,  which  would  normaUy 
be  ample  to  allow  steady  flow  of  air  and  water. 

We  would  also  suggest  that  the  delivery  cone 
should  be  continued  at  its  maximum  diameter  as 
the  delivery  pipe,  as  this  would  reduce  the  rate 
change  of  pressure  (with  the  arrangement  shown  it 
is  to  be  presumed  the  pressure  falls  tt  the  atmos 
pherie  value  as  the  jet  leaves  the  delivery  cone). 

If  the  exit  end  is  in  any  way  stopped,  the  condi- 
tions which  obtain  in  the  pipe  would  be  considerablv 
modified.— P.  W.  P. 

Compressed  Air. — Referring  to  the  query  from 
G.  H.  in  your  issue  of  the  4th  inst.,  on  the  matter  of 
raising  water  by  a  jet  of  compressed  air,  I  note 
that  your  enquher  is  experimenting  with  the  injector 
or  venturi  tube  principle,  but  if  the  drawing  illus- 
trated approximates  to  the  arrangement  used  in  his 
experiments  he  will  certainly  not  obtain  satisfactory 
results. 

When  using  compressed  air  on  the  injector 
principal  for  raising  water  it  is  necessary  that  the 
air  should  be  injected  at  a  sufficient  depth  to  over- 
come the  "  blow  back  "  which  he  mentions.  This 
depth  or  "  submergence  "  varies  according  to  the 
height  above  water  level  to  which  it  is  required  to 
raise  the  water.  The  usual  submergence  in  common 
practice  is  50  per  cent  of  the  total  lift.  Presuming 
therefore  that  we  have  a  well  or  other  container  in 
which  the  water  level  stands  50  ft.  below  ground 
level,  it  is  necessary  to  inject  the  air  at  a  depth  of 
100  ft.  bslow  ground  level  in  order  to  raise  the  water 
to  ground  level.  Presuming,  again,  that  it  is  desired 
fc  I  raise  the  water  to  a  vertical  height  of  50  ft.  above 
g 'ound  level,  the  compres.sed  air  must  enter  the 
"  eduction  "  or  delivery  pipe  at  a  point  not  less 
than  150  ft.  below  ground  level.    This  submersion 


may  be  exceeded  to  a  certain  extent  without  lofis  of 
efficiency,  but  the  percentage  may  be  taken  as  a 
minimum.  Your  enquirer  will  find  that  it  is  quite 
unnecessary  to  experiment,  as  he  suggests,  w  ith 
various  shapes  of  cones,  and  he  will  get  quite  satis- 
factory results  by  inserting  his  air  pipe  inside  the 
delivery  or  eduction  pipe  within  a  few  feet  ot  the 
bottom.  It  is  quite  unnecessary  to  use  conical 
outlets  or  inlets,  and  the  pipe  ends  inav  be  left  full 
bore.  H.  Y. 


THE  EFFICIENT  PRODUCTION 
OF  AUTOMOBILE  BODIES*. 

In  all  factories  and  woikshop.s  the  general 
layout  of  the  plant,  machinery  and  equip- 
ment, the  oro-anisation  and  adminisira- 
tion,  the  acceptance  and  .storage  of  raw 
material,  the  work  in  progress,  the  buy- 
ing of  the  raw  material  and  the  delivery 
dates  for  the  finished  goods  are,  or  at  least 
should  be,  arranged  according  to  a  given 
])rogranime. 

The  general  oulline  pf  a  body  is  u.sually 
first  decided  upon,  taking  into  considera- 
tion the  finished  car  with  it.s  full  comple- 
ment of  wings,  running  boards,  bonnets, 
screens  and  hood,  according  to  the  chas.sis 
to  which  it  is  to  be  fitted.  \ 

A  general  procediu'e  is  to  uiiake  a  full- 
si/ed  working  drawing.  The  working 
drawing  is  often  set  out  on  a  board, 
kiiiAvii  ;is  ;i  caiitboard.  The  elevation  is 
made  on  a  large  sheet  of  paper,  and  ver^- 
often  pinned  to  the  workshop  ^valls  in  a 
convenient  position  for  the  operator.  This 
i.s  invariably  the  case  when  one  body  only 
is  ref|uired  or  where  the  body  is  to  be  the 
foreiunn(>i-  of  many  others  of  a  similar 
type. 

The  method  found  to  be  successful  and 
cmjiloyed  by  the  author,  and  which,  he 
has  to  confess,  has  been  copied  from 
methods  learned  in  an  eugineeting  estab- 
lishment, is  first  to  )nake  one  of  these 
bodies  and  try  it  out  in  every  detail. 

The  generally  accepted  practice,  how- 
ever, in  this  country  is  a  combination  of 
wood  and  iion  suitably  upholstered  'and 
hnished,  the  main  framework  or  skeleton 
being  constructed  of  suitable  timbers 
afterwards  covered  with  sheet  steel  of » the 
correct  contour. 

It  has  been  fotmd  to  be  sound  practice, 
again,  to  adopt  a  method  similar  to  that 
employed  by  the  engineer  in  giving  each 
])art  a  number,  this  preferably  before  the 
body  is  dissected.  The  system  of  number- 
ing may  be  carried  out  to  coincide  with 
the  general  principle  obtaining  ihT  the 
administiation  of  the  factory.  7' 

Tliose  who  intend  to.  carry  out  this 
system  are  advised  to  tvSe  letters  in  addi- 
tion to  numbers,  as,  by  adopting  one 
letter  for  all  the  parts  for  one  type  of  body 
and  another  letter  for  a  different  model, 
the  ])atterns  are  easily  distinguished  if  at 
a  future  date  they  should  become  con- 
fused. 

"  Paper  present-ed  to  Institution  of  Production 
Engineers  by  Mr.  G.  N.  'Eastwood. 
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(Views  expressed  in  this  Section  are  not  necessarily  endorsed  by  the  Editor.) 


THE  LOCK-OUT. 

By  Plebeian. 
iSc)  tlie  ett'orts  of  tlie  peacemakers  have 
failed,  and  the  eugiueeriug  lock-out  has 
materialised!  Eig'ht  from  the  comiaeiice- 
ment  of  the  negotiations  tlie  situation  M'as 
undoubtedly  a  serious  one,  but  ^ve  confess 
that  we  were  firmly  of  the  opiuion  that  the 
final  and  irrevocable  step  would  be  avoided 
})y  some  means  or  other.  We  still  believe 
that  had  the  issue  been  confined  '  to  over- 
time a  peaceful  settlement  Avoiild  have 
been  obtained.  Wlien  our  last  article  was 
written  we  knew  that  certain  of  the  unions 
had  instructed  theii  representatives  to  vote 
in  favour  of  the  recommendation  of  the 
eiifiployers,  and  thei  e  was  every  appearance 
that  othei's  would  follow  the  same  line. 
What  then  caused  these  unions  to  adojit  a 
different  attitude':'  What  was  tiic  factor 
which  transformed  trade  union  representa- 
tives, who  were  anxious  and  desirous  of 
bringing'  about  a  peaceful  settlement,  into 
ntrong  opponents  of  the  employers" 
memorandum?  A  perusal  of  the  thiee 
cla-uses  does  not  show  any  rational  ground 
for  such  a  serious  conflict  as  is  now 
wagiiig  in  the  industi'y.  The  memorandum 
over  which  the  trouble  has  arisen 
provided  :  — 

(1)  The  non-interference  by  the  uuion> 
with  ,the  management's  functions  and 
vice  versa. 

(2)  Due  reg'ard  to  he  jiaid  to  national 
and  other  agreements. 

(3)  Instriu-tions  of  the  management  to 
be  observed  pending  an}'  discussion. 

Nothing' appears  in  relation  to  overtime, 
but  it  was  generally  understood  that  just 
as  the  controversy  has  arisen  because  of  a 
refusal  to  work  overtime  without  con- 
sultation, so  did  clause  3  specially  relate 
to  that  question.  Looked  at  from  a  broad 
standi)oint  there  is  nothing  in  the  clauses 
to  which  exception  could  be  reasonably 
taken  by  any  fair-minded  trade  unionist. 
It  is  not  what  a])pears  in  the  memorandum 
but  what  is  nnplicd  hy  the  clauses  that  has 
created  the  difference.  TJie  real  cause  of 
the  tocl-ont  is  to  he  found  in  tlie  diverijencc 
hetwecn  the  appoi cntJy  incainpatihle  inter- 
prctntions  put  on  the  clauses  hy  the  trade 
unions  and  the  employers  respe.cti  vely . 
In  the  view  of  the  trade  unions  the 
employers'  interjjretation  renders  the 
unions  almost  entirely  impotent  and 
ineffective  to  safeg-uai'd  the  interests  of 
t heir  members. 

Overtime  Not  the  Issue. 

In  previous  cxintributions  we  have 
indicated  that  overtime  is  not  the  issue  at 
stake.  This  will  be  more  clearly  under- 
stood when  it  is  remembered  that  the 
unions'  represeiitatives  Inive  not  been 
a^sked  to  take  a  vote  of  their  membeis  on 
this  (luestion.  In  this  resjiect  there  is  a 
dilfcrence  Ix^tween  the  memorandum  now 
being  submitted  for  a  ballot  vote  of  the 
unions  and  the  memorandum  which  was 
rejected  by  the  A.E.IT.  members.  In 
addition  to  the  three  clauses,  to  whicli 
reforonce  is  linade  above,  there  apjicared  in 


the  terms  submitted  to  the  i\..E.U.  the 
following  :  — 

"  It  is  agreed  that  in    terms   of  the 
overtime  and    nightshift   agreement  of 
September    29    and     ;{U.      1920,  the 
emijloyers  have  the  riglit  to  decide  when 
overtime  is  necessary,  the  workpeople  or 
their  representatives  being-  entitled  to 
bring    forward,    under   the  provisions 
referred  to,  any  case  of  overtinu'  they 
desire  discussed.    Meantime,  the  over- 
time required  shall  b(^  jn-oceeded  with." 
It  is  greatly  to  be  regretted  that  this 
issue  was  not  kept  separate  and  apart  froiu 
the  othei'  three  (dauses,  as  in  that  ca^e  it 
is  possible,  that  the  three  (dauses  tlieni- 
selves  would  have  been  accepted  by  the 
A.E.IT.  even  though  the  clause  .as  to  ovei- 
time    might  have  been   rejected.  This 
would  certainly  have   avoided   the  issue 
being  confused.      As  matters  stand,  tlie 
A.E.U.  aie  still  maintaining,  through  (he 
Press  and  otherwise,    that    the  primaiy 
cause  of  the  trouble  lies  in  the  employers' 
insistence  on  members  working  overtime  at 
the  absolute  unfettered  discretion   of  the 
employer.      The  enrployers,  on  the  other 
hand,    contend    that    by    rejecting  the 
memorandum   the  A.E.U.  have  declared 
that  the  firms  shall  not  be  permitted  to 
exercise  tlieii  nuuiagerial  functions. 

What  are  Managerial  Functions? 

But  what  are  mauag'erial  functions?  The 
emjiloyers  say  they  must  be  allowed 
absolute  freedom  in  the  management  of 
their  works,  subject  to  any  national  agree- 
ments which  may  be  in  force  between 
them  and  the  unions.  When  it  comes  to 
defining  what  is  implied  by  "freedom," 
the  emfdoyers  say  they  have  a  penfect 
right  to  make  any  change  in  the  working 
of  their  factories  whi(  h  seems  to  them 
desirable  or  necessary.  During  the  nego- 
tiations they  were  asked  would  this  mean 
that  a  firm  would  have  a  right  to  introduce 
a  system  of  payment  by  results  without  the 
concurience  of  the  union,  and  that  the 
union  would  be  required  to  work  under  this 
system  pending  their  raising  the  matter 
under  the  agreement  known  as  The  Provi- 
sioirs  for  Avoiding  Disinitcs?  Would  it 
also  mean  that  a  firm  could  put  a  semi- 
skilled man  on  to  a  machine  fornrer]\- 
operated  by  a  skilled  turner?  '^I'o  both  ot 
these  f[uestions  the  employers  replied  in 
the  affirmative.  The  trade  unitms  con- 
sidered that  this  would  mean  the  breaking 
down  of  their  system  of  standaid  rates,  as 
instances  liave  been  quoted  of  firms  intro- 
ducing systems  of  payment  by  results 
which  do  not  even  guarantee  to  the  men 
their  ordinary  minimum  district  day  rates. 
As  to  the  machine  question,  this  is  a\serious 
issue,  as  it  was  this  very  (piestion  which 
was  at  the  bottom  of  the  great  engineering 
dis])ute  in  1897.  A  joint  sub-committee 
of  the  em])loye]s  and  the  Amalagamated 
Engineering-  Fnion  has  been  api)ointed  to 
try  to  ariive  at  some  settlement  on  this, 
but  it  was  urged  that  although  it  Avas 
possible  some  agreement  could  be  come  to 
it  was  not  possible  to  accept  the 
cmidoyers*  extended  definition.   Time  and 


i line  iiijaui  the  unions  hiire  indicated  that 
they  do  not  chuUenye  the  rigJif  of  the  ew- 
ployers  to  manaye  their  works,  but  they 
are  not  /nepnied  to  give  absolute  liberty 
to  (1111/  iiidiridual  nianaijer  to  act  as  he 
thi Ills  fit  withf  ul  reyaid  to  the  established 
customs  and  practices  of  the  districts.  11 
is  a  lenuirkalde  indication  of  the  serious- 
ness with  whicli  the  unions  generally 
regard  the  issue  that  the  labourers'  unions 
have  suppoi'ted  the  A.E.U.  so  solidly  dur- 
ing the  negotiations.  Viewed  from  the 
angde  of  advantage  to  their  own  particular 
unions,  the  labourers'  organisations  stand 
to  gain  by  the  leplacement  of  craftsmen  by 
semi-skilled  men  or  labourers.  They  feel, 
however,  that  the  dangers  contained  in  the 
employers'  intei'iuetations  of  <'lause  3  of 
the  menmranduni  greatly  outweigh  .any 
advantages  which  might  otherwise  acci'ue 
to  them. 

Doubtful  Safeguards. 

Tl  is  perfectly  true  that  any  change  in 
practice  which  the  unions  consider 
militates  against  the  interests  of  their 
members  could  be  raised  under  Provisions 
fo)-  Avoiding  Disputes.  It  is  very  ques- 
tionable whether  this  agreement  really  is  a 
safeguard.  In  any  case  it  means  that  the 
change  would  be  initiated  and  jnobably 
well-established  before  the  unions  could 
challenge  it  under  the  agreement.  As  is 
well  known,  once  a  change  has  been 
effected  it  is  usually  difficult  to  get  rid  of 
it.  Ijet  us  see  how  the  procedure  works: 
A  system  of  payment  by  results  is  intro- 
liuced  in  a  works,  the  unions  object.  The 
matter  is  then  discussed  in  local  con- 
ference, the  result  in  all  probability  being- 
failure  to  ag-ree.  It  is  then  referred  to 
central  conference,  and  here  again  it  is 
more  than  probable  that  the  parties  would 
again  fail  to  agree,  and  the  matter 
p)oba illy  referred  back  locally  for  further 
discussion,  or  the  parties  be  left  free  to 
take  what  action  they  feel  disposed.  Mean- 
time the  men  are  Avorking  under  the 
system.  At  the  Centiol  Confeience  held 
in  York,  on  Eebruary  10,  1922,  the 
Amalg-amated  Engineering  Union  had  13 
items  down  for  discussion.  The  cases 
were  from  Barrow,  Basingstoke,  Birming- 
ham, Bidton,  Bradford,  Dublin.  North- 
West  Distiict,  rxloucester,  Hull,  London. 
Manchester.  Newton-le-Willows  and  the 
Tyne.  The  results  show  that  the  parties 
failed  to  agiee  in  four  cases,  discussion  on 
two  others  were  adjourned,  two  weie  with- 
dravvn  and  five  Avere  refeired  ba(dv  for  dis- 
cussion locally  or  otherA\-ise.  The  uei 
result  is  that  in  not  one  instance  was  a 
case  actually  settled.  Indeed,  it  may  be 
months  before  any  of  them  are  brou.ffht  to 
a  satisfactory  conclusion. 

II  is  easily  undeislood  from  tiiis  thai  the 
unions  (In  not  feel  the  jvrovisious  for  avoid- 
ing disimtes  offer  any  real  safeguard 
against  the  swee])ing-  inf erm etation  jilaced 
by  the  employers  upon  Clause  ■')  of  the 
nieuiorandum.  The  eni]doyei's'  inenioian- 
dum  is  being  submitted  to  the  membeis  ct 
(lie  other  unions  without  any  i ecnmnienda- 

iConfmurd  on  poin  :!2.) 
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COMPANY  NOTES. 


Bhitish  Insulated  &  Helsbv  Cables  Ltd. — Tliis 
firm,  witli  works  at  Presoot,  propose  to  pay  a  final 
dividfiid  of  Is.  3d.  per  share  and  a  bonus  of  Is.  per 
shaj-e  on  ordinary,  making  15  per  cent  for  the  past 
year.  The  sum  of  £35,000  is  to  be  placed  to 
reserve  and  £302,000  carried  forward. 


to  2,030,030  inclusive,  a  dividend  of  2s.  and  a  bonus 
of  6d.  per  share,  both  free  of  tax,  are  being  paid, 
absorbing  £222,504.  The  deferred  shares  (fullv 
paid  h-om  September  30,  1921)  numbered  8.50,001 
to  1,700,000  inclusive,  are  getting  a  dividend  of 
Is.  6d.  and  a  bonus  of  4^d.  per  share,  both  free  of 
ta.\,  absorbing  £79,687,  wliile  £230,000  is  placed  to 
reserves  and  £10,000  to  employees'  benefit  reserve, 
and  £180,000  is  carried  forward. 


Brush  Electrical  Engineehinc;  Co. — An  increase 
ill  profit  is  shown  in  the  k'ImiI  of  the  Brusli 
Electrical  Engineering.  Co.  for  1921.    The  net  profit 


f —  xaaa 


KivET,  Bolt  &  Nut  Cn.  -Th,. 
(ion     of    the    Clyde    slii | .Ihi i l^l 1 1  ^ 
evidently  affected  this  Glasgow  ilini. 
for.  last   year   iihowa   n.    traiiino-   nvr.fi < 


LOOK  at  the  large  numbers  wlio  are  to-d.ay  unemployed.  Why  is  this  so  ?  It  is  becan°i3  tlio  first 
thing  einployerd  do  when  trade  is  bad  is  to  keep  iheir  valuable  men  and  to  dismiss  nihi  i  s. 
Think  wlial  this  means  to  you.  It  means  that  if  yon  value  your  fulure  security  you  nmsi  Ix-r  onio 
a  trained  man— the  type  of  man  the  employer  says  "  keep  "  even  when  trade  is  liad.  The  'I  cchuo- 
logical  Institute  of  Great  Britain  can  help  you  to  tiecome  such  a  man  in  yonr  spare  time,  no  Icr 
what  yourage,  occupatiou,  education  or  means.    WE  TEACH  BY  POST  IN  YOUR  OWN  HOME. 

\  The  Directors  of  the  Institute  highly  recommend  eac'h  of  these  POSi'i'AL  COURStS, 
not  only  to  the  OLDER  MEN,  but  also  ,  to  APPRENTICES,  and  to  the  PARENTS 

of  lads  leaving  School. 


Electrical  Engineering 
Wireless  Teletsruphy 
Electrical  Installations 
Electrical  Conirol  Gear 
Alternating  Current 
Ligliiing  (Wectric,  Gas,  etc.) 
Ekctric  Welding 
Telegraphy 
Telephony 

Power  House  Operation 
iieroplane  Design 
Aero  Kngines 
Mechanical  Engineering 
Draughtsmansliip 


Workshop  Practice 
Machine  Tools 
Boiler  Maknig 
Boiler  Inspecting 
Plating 

Marine  Fngineering 
Ssliipbiiilding 
Naval  Architecture 
Ship  Design 

Engineers'  Quantities  and 

EstiEuaiing 
Commercial  Engineering 
Matheinaiics 
Civil  E^ngiueering 


Municipal  Engiupcring 
Surveying  and  Levelling 
Building  Constriielion 
Reinforced  Conci  ete 
Structural  Engineering 
Motor  Engineering 
Electric     Motor  Car 
Ignition,  Staitingand 
Lighting  Systems 
Sanitary  Science 
plumbing 

heating  and  Ventilating 
Internal  Combustion 
Engines 


EXftMINATIONS.— We  are  Specialists  in  training  for  the  following  Exams.,  and  invite  you  to 
write  to  us  for  particulars.   Please  mention  the  particular  Exam,  which  interests  you— 

A.M.l.iviech.E  ;  A.lVl.l.EK.;  A.  M  liist.C.E. ;  A.M.I.A.E.;  Board  of  Trade  Murine  2iid  Class, 
ist  Class,  Extra  Isi  Class;  City   and    Guilds  K-xauis.  in  Telegraphy,  '1  elephony,  etc. 


very 

Decern  „^ 
,£1,000,000. 
at  6  per  cent 
cent,  ab.sorb 
(fully  paid), 
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The  dividend  on  the  preference  shares 
,  and  the  ineferred  ordinary  at  10  per 
£118,000.       On   the  deferred  shares 
numbered  1  to  850,000  and  1.700,001 
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MORTGAGES,  CHARGES  AND 
SATISFACTIONS. 

AUeii-Liversidge  Ltd.— Particulars  of  £100,000 
debenture  stock,  authorised  January  17,  and  covered 
by  trust  deed  dated  February  "l4,  1922;  wholo 
amount  issued;  charged  on  certain  freehold  pro  ' 
porties  in  Hammersmith,  Glasgow  and  Hull,  deeds' 
relating  to  leasehold  properties;  shares  in  Imperial 
Light  Ltd  and  Dissolved  Acetylene  Co.  Ltd.,  arjdi 
the  company's  undertaking  and  other  assets, 
present  and  ftitnrc.  Trustees  :  Debenture  tCorpora  ' 
tion  Ltd. 

W..  H.  Shephard  Ltd.— Satisfaction  in  full  on  ' 
February  2,  1922,  of  mortgage  dated  Februai-y  11. i 
1910,  securing  £2,700.  " 

Xew  Hall  Foundry  Co.  Ltd.— Particulars  of  £500' 
debentures,  authorised  February  9,  1922;  present 
issue  £3,50:  charged  on  the  company's  undertaking 
ami  property,  present  and  future,  including  uncalled 
capital. 

Super    Engineering    Co.    Ltd.— Debenture  dated' 
February  9,  1922,  to  secure  £32,000;  charged  on  the'^ 
company's  undertaking  and  property,  present  and 
future,  including  uncalled  capital,  subject  to  mort-  ' 
gage  dated   i\Iay  21,   1920.     Hofderr'W.  Robson, 
Merthyr  House,  James  Street,  Cardiff. 

British  Engineers  and  Traders'  Syiidicate  Ltd.—  ' 
Pai-ticulars  of  £,5,000  debentures,  autborised  Feb- 
ruary 9,  1922;  jjiesent  issue  £1,500;  charged  on  the 
company's  property,  present  and  future,  including 
uncalled  capital. 

Sheffield  Steel  Products  Ltd. — A  second  mortgage 
debenture,  dated  February  1.  1922,  to  secure 
£180,000,  has  been  registered.  Property  charged  : 
The  company's  undertaking  and  property,  present 
and  future,  including  uncalled  capital,  subject  to 
trust  deed  dated  July  20,  1921,  securing  £850,000 
^..^/irst^mortgage  clebenlure  stock., Holdefs  :  P.  Forres- 
ter and  W.  Kostroii.  both  of  York  Street,'  Man- 
chester. 

Jonas  &  Colver  Ltd.— Particulars  of  £180,OOQ, 
debentures,  authorised  February  1,  1922,  have  been  . 
filed,  the  whole  amount  being  now  issued.  Property 
charged  :  The  company's  undertaking  and  property, 
present  and  future,  including  uncalled  capital,  ahtl 
tlio  purchase  money  or  sum  of  £105,000  payable  by 
the  Industrial  Steels  Ltd.  under  an  agreement  dated 
January  17,  1922,  and  also  235,000  preference  and 
217,500  ordinary  shares  of  £1  each  in  thei.said  com- 
pany to  be  allotted  to  this  company  thereunder,  but 
excluding  the  assets  agreed  to  be  sold  by  this  poni- 
pauy  to  Industrial  Steels  Ltd.  under  such  agree-, 
ment  •  ' 


wi.tiic  Duva,t'  i^ai  ppomTcrion,  010.UY.')  tons  were  in 
tlie  form  of  direct  steel  ingots,  comprising  641.882 
tons  of  basic  open-hearth  steel,  239  tons  acid  open- 
. hearth  steel,  94  tons  Bessemer,  and  2,860  tons  made 
in  electric  furnaces. 


Tyhe  Mauket  in  .Jaian.— It  is  estimated  bv 
Coiisul-General  Scidmore,  Yokohama,  in  a  repoVt  to' 
the  Department  of  Commerce,  that  there  are 
between  7,500  and  8,000  pas.senger  automobiles  , in 
.Tapaii,  5,500  of  which  are  in  and  around  Yoko; 
haina.  Of  this  number  25  per  cent  is  equipped  with 
metric  Clincher  tyres,  40  per  cent  with  1  hi. 
Chnchers,  and  35  pn  ili  1  in.  straight  sides." 

Anierican-mado  stra  yres  are  freely  avaiU 

able  in  the  district,  wIhk  iiniilo])'s  branch  factory.' 
at  Kobe  and  the  Yokohama  Rubber  Co.  are  now- 
making  this  type.  While  American  firms  are  still 
shipping  some  cars  to  Japan,  the  last  18  months 
has  shown  a  marked  decrease.  As  yet  no  cars; 
other  than  American,  have  come  in  pii  straight  sides. 
There  are  about  3,000  motor  trucks  in  the  country, 
of  which  2,200  are  in  and  around  Yokohama :  20 
per  cent  of  these  trucks  operate  on  piieum;itic  tyres,-; 
while  80  per  rent  are  equipped  with  solids.  '  The 
tyres  ma  iin  i  .i,  i  u  n  ,1  by  the  Duulop  branch  factory; 
at  Kobe.  fin;iii(  ('tl  hy  English  and  Japaiieset  capitaL  ■ 
dominate  the  market.  IMost  of  the  imported  tyrei 
are  of  American  manufacture.  Straight-side  tyres 
arc  very  little  used  in  Japan,  for  the  reason  that 
Japanese  chauffeurs — there  bein^  very  few  owner- 
drivers — always  run  on  uiiderifliflatod"  tyres — about 
451b.  for  a  4-iii.  tyre— because  of  the  better  riding 
conditions  secured  by  this  praiftice.  The  straight- 
side  fabric  tyre  soon  breaks  down  under  these  con- 
ditions. Cord  tyres  are  not  iised  because  of  the 
high  price  and  the  fact  that  there  are  no  facilities 
for  repairing  them  in  Japan.  The  Clincher  fabric 
will  stand  underinflation. 
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(Views  expressed  in  this  Section  are  not  neoessarily  endorsed  by  the  Editor.) 
THE  LOCK-OUT. 


By  Plebp:ia^  . 
So  tlie  ett'orts  of  tlie  peacemakers  have 
failed,  and  the  engiueermg*  lock-out  has 
materialised!  Eig-ht  from  the  commence- 
ment of  the  negotiations  the  situation  was 
undoubtedly  a  serious  one,  but  we  confess 
that  \\e  wei  e  firmly  of  tire  opinion  that  the 
final  and  irrevocable  step  would  be  avoided 
by  some  means  or  other.  We  still  believe 
that  had  the  issue  been  confined  to  over- 
time a  peaceful  settlement  ^^•ould  have 
been  obtained.  Wlien  our  last  article  was 
written  we  knew  that  certain  of  the  unions 
had  instructed  their  representatives  to  vote 
in  favour  of  the  recommendation  of  the 
employers,  and  there  was  every  appearance 
that  others  would  follow  the  same  line. 
What  then  caused  these  unions  to  adopt  a 
different  attitude y  What  was  the  factor 
which  transformed  trade  union  representa- 
tives, who  were  anxious  and  desirous  of 
bringing'  about  a  peaceful  settlement,  into 
strong  opponents  of  the  employers" 
memorandum?  A  perusal  of  the  three 
claruses  doe.s  not  show  any  rational  ground 
for  such  a  serious  conflict  as  is  now 
waging  in  the  industry.  The  memorandum 
over  which  tbe  trouble  has  arisen 
provided :  — 

(1)  The  non-iuterfeience  bv  the  unions 
with  /the  managenuuit's  functions  and 
vice  versa. 

(2)  Due  regard  to  be  paid  to  national 
^nd  other  agreements. 

(3)  Instructions  of  the  management  to 
be  observed  pending  any  discussion. 

Nothing' appears  in  relation  to  overtime, 
but;  it  was  generally  understood  that  just 
as  the  controversy  has  arisen  because  of  a 
refusal  to  work  overtime  without  con- 
sultation, so  did  clause  8  specially  relate 
to  that  question.  Looked  at  from  a  broad 
stand])oint  there  is  nothing  in  the  clauses 
to  which  exception  could  be  reasonably 
taken  by  any  fair-minded  trade  unionist. 
It  is  not  what  a])pears  in  the  memorandum 
but  what  is  unplied  hy  the  clauses  that  has 
created  the  diff'er'ence.  The  real  cause  of 
the  lock-out  is  to  he  found  in  the  diverf/Piu  v 
between  the  appa i ently  incompntiJde  inter- 
prelaiions  put  on  the  clauuscs  hy  the  trade 
wnions  and  the  employers  respectively. 
Fn  the  view  of  the  trade  unions  the 
employers'  interpretation  renders  tke 
unions  almost  entirelv  ini])oU'nt  and 
ineffective  tO'  safeg-uard  tlie  interests  ni 
their  members. 

Overtime  Not  the  Issue. 

In  previous  contributions  we  have 
indicated  that  overtime  is  not  the  issue  at 
stake.  This  will  be  more  clearly  under- 
stood when  it  is  lemembered  that  the 
unions'  representatives  have  not  been 
a-sked  to  take  a  vote  of  their  membeis  on 
this  question.  In  thi'^  respect  there  is  a 
difference  belween  the  memoramlum  now 
.being,  submitted  for  a  ballot  vote  of  the 
unions  and  tlie  meinorandum  which  was 
rejected  by  the  A.E.TJ.  members.  In 
addition  to  the  three  clauses,  to  which 
reference  is  made  above,  theie  ai)))eared  In 
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the  lerms  submitted  to  the  xi.E.IJ.  the 
following  :  — 

"It  is  agreed  that  in    terms   of  the 
overtime  and   nights'hift  agreement  of 
September    29    and     8(J,      1920,  the 
employers  have  the  right  to  decide  \\  hen 
overtime  is  necessary,  the  woikpeople  or 
their  representatives  being  entitled  to 
bring    forward,    under   the  provisions 
referred  to,  an;'^  case  of  overtijng  they 
desire  dis 
time  requ 
It  is  gre 
issue  was  n( 
the  othei"  tl 
is  possible, 
-elves  woul 
A.E.TT.  ev( 
time  niigl] 
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A.E.II.  are 
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cause  of  th( 
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lime  apnin  the  unions  hare  inilicatef]  tliat 
iJiey  do  not  cJudlenije  the  riyJtf  of  the  em- 
ployers to  vianaye  their  works,  hut  they 
me  nol  prepared  lo  give  absolute  liherty 
lo  an y  ind i rid iinl  maiiaijer  to  act  us  lie 
III  inks  fi  I  in  I  Ik  nl  rei/ard  to  the  established 
rii.sfiijii.'i  mid  practices  of  the  districts.  It 
is  a  remarkable  indication  of  the  serious- 
ness with  which  the  unions  generally 
regard  the  issue  that  the  labourers'  unions 
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Doar  Sir^*.— "  I  am  very  pleased 
to  he  ahle  Co  inform  you  I  have 
obtained  employment,  ttianks  to 
your  testimonial  f'T  its  value; 
for  It  was  ihat  which  secured 
me  the  poiition.  I  am  i^tartiuw 
Mniiday  week,  good  position."— 
Yours,  etc.,  H.  S. 

Dear  Sirs,— "Thanks  for  tes- 
tinumial  to  my  employers. 
I  was  asked  on  Friday  to  take 
charge  of  the  Die  Room.'  — 
Yours,  etc..  J.  W. 

Dear  Sirs.—"  T  beg  to  thank 
the  Institute  for  the  letter 
of  recouiinendati(m,  it  helped 
me  to  get  work.  '  -Yours, 
etc,  W.  J.  C. 

Dear  Sirs,—" Since  I  cora- 
meuct'd  to  study  your  Course 
I  hav9  been  appointed  Works 
Foreman."— Yotirs, etc., W.  H.  H. 

Pear  Sirs,—"  I  feel  I  am  much 
indt'bted  to  you  fr>r  your  vaiu- 
aiiie  Course  wliich  lias  been 
the  mean-;  of  my  obtaiuiny  a 
good  sltuatioB  as  a  DraughtB- 
man  at  Sl  Co.,  of  W.  Hartle- 
pool-"—Yours,  etc.,  W.  H. 

Dear  Sirs.—"  It  might  in- 
terest you  to  know  that  my 
wages  have  increased  300  per 
cent,  since  takint,'  your  Course." 
-Yours,  etc.,  W.  J.  H. 

Write  on  the  post  card  below  your  name  and  address  and  also  which  of  the 
subjects  printed  on  the  other  side  interests  you.  Tear  off  the  post  card  and  post  to 
us  and  we  shall  at  once  send  you  a  very  interesting  FREE  BOOK  pointing  out  your 
chances  of  Success  and  explaining  how  we  can  give  you  just  that  Knowledge  to 
qualify  you  for  a  better  job.  WE  ALSO  HELP  TO  PLACE  YOU  IN  A  GOOD 
POSITION   WITH   HIGH  WAGES. 

Clje  CecljnoloBlcal  institute  of  (great  Britain. 
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The  Technological  Institute 

of  Great  Britain|Lt( 

No.  102,  Thanet  House, 

231-232,  Strand. 

London, 


t'liKJii  u.is  DPeri  iippoiTuen  to 
lit  somo  spllleiiu'iii  on  lliis, 
uip'pd  (bat  iiltlioujili  it  wa.i 
I)ussil)]e  some  agreement  could  be  ooim(>  to 
it  was  not  possible  to  accept  the 
(•iu])loyers'  extended  definition.   Time  and 


l)y  tlie  ciiiployiMs  mion  fiance  -"l  oi  (hr 
inenioianduni.  The  eiiiployeis'  iiu'iuoian- 
fluni  is  boiiiy  submitted  to  tbe  members  (it 
the  other  unions  without  any  lecommenda- 
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Engineering  world. 


COMPANY  NOTES. 


]  British  Insulated  &  Helsbv  Cables  Ltd.— This 
j;  firm,  with  worlis  at  Presoot,  pi-opose  to  pay  a  final 
\  dividend  of  Is.  3d.  per  .';fiare  and  a  bonus  of  Is.  per 
I  share  on  ordinary,  making  15  per  cent  for  tlie  past 
(  year.  The  sum  of  £35,000  is  to  be  placed  to 
i  reserve  and  £362,000  carried  forwaid. 


Ill  :  Brush  Electrical  Engineering  Co.-— An  increase 
1  in  profit  is  shown  in  the  report  of  the  Brush 
I  Electrical  Engineering.  Co.  for  1921.  The  net  profit 
amounted  to  £232,002,  as  against  £191,09(i  for  1920. 
i  The  dividend — at  the  rate  of  15  per  cent — will 
■  absorb  £68,009,  whilst  the  depreciation  fund  will  get 
}  £15.000.  Mild  general  reserve  £73,190.  The  balance 
j  carried  foi  waril  will  be  increased  by  £72,091,  to 
;  £214,074,  but  this  is  isubject  to  exceSiS  profits  duty, 
I  income  tax.  and  the  corporation  profits  tax  as  last 
f,  year's  (£143. was. 


\\    Beyer,  Peacock  &  Co. — A  satisfactory  year  has 
been    experienced    by    this    firm    of  locomotive 
builders  and  general  engineers,  of  G-orton,  Man- 
I  Chester.    Tiie  directors  report  that  the  works  have 
i  been  fully  occupied  and  the  output  has  far  exceeded 
i  that  of  the  previous  yea.r,  with  the  result  that  the 
trading    profits    have    jumped    from    £38,288  to 
I  £122,093.     The  ordinary  dividend  is  5  per  cent 
I  compared  with  nil  for  the  previous  year.    It  is  pro- 
,  posed  to  raise  the  reserve  fund  to  £200.000  by 
i  :  adding  £50,000,  and  carry  forward   a,  b.'ilancp  of 
!;  £7,711  against  £18,257  brought  in. 


l|   Leeds  Forge  Co.  Ltd. — The   directors  of  this 
I  company  have  decided  to  clear  off  the  debenture 
I  issue   and   strengthen    i-esources   rather    than  i)ay 
I  dividends   on   the   m-flinai'v    shares.    The  balance- 
'  sheet  shows  a  profit  of  tldT.  I.'flt.  inchidiTig  a  cbiim 
I :  for  repayment  of   ivxces.^   ]injlils   duty,   and  aftei- 
:  deducting  the  interest  on  the  two  debenture  issues 
1  the  net  profit  is  £31,487.    The  preference  dividend 
j  takes  £10,500.  and,  as  already  stated,  the  directors 
■  do  not  feel  justified  in  recommending  a  distribu- 
tion on  the  ordinary  shares.       After  writing  off 
£46,241   for  the   cost   of  a   c<juvertible   deln nl  me 
interest  with  discount,  a  balance  of  £4,890  reniaui.s 
I  to  be    cariied    forward,    compared    witii  £30,149 
;  lirouglit  in.     Had   resources   been    available,  and 
had  no   issue   expenses   required    liquidating,  tlte 
directors  could  have  paid  a  small  (li\idend  on  the 
[[ordinary  shares,  but  they  sfiiie  that   thi'\    do  not 
see  Tnuch    p)'0Spect    of   obtaining    inany    oi  ders  at 
[  remunei'ative    prices,    but    that    the    jireseiit  year 
|_ should  show  a  reduction  in  cost  of  production,  and 
i' orders  hitherto  withheld  on  account  of  high  prices 
(.should  be  placed. 


^   Bruce    I^eebles     &     Co.     Ltd. — This  firm  of 
j  engineers  at  East  Pilton,  Edinburgh,  ai'e  largely 
I  associated  with  the  electrical  industry,  and  their 
L report  states  that  the  past  year's  output  was  the 
P  largest  in  the  company's  history.     The  1921  manu- 
facturing and  trading  j)rofit   was  £120,320.  com- 
pared with  £80,000  for  1920.      When  £5,150  has 
been  set  aside  for  ,  the  debenture  service,  £40,000 
,for  taxation  reserve,  and  £10,000  for  depreciation, 
the  net  profit  is  £63,793.    From  that  sum  £32,221 
has  alreadv  been  transferred  to  the  general  reserve, 
Ijincreasing'that  fund  to  £100.000.    The  sum,  it  will 
(he  noted,   is  somewhat    more   than   half   the  net 
;  profit.      The  ])reference  dividend,  at  10  jier  cent. 
\takes  £5.107.  and  15  per  cent  on  the  (ii  dinarv  shares 
f£24,36y,  le  aving  a  .surplus  of  £2,000,  which  raises 
j  the  balance  on   the   profit   and   loss  account  of 
.  £7,919.    The  transfer  to  reserve  and  the  increase 
;  ni  the  [n'ofit  and  loss  balance  exceed  the  isum  that 
i^vould  be  required  to  pay  20  p'Pr  cent  on  the  ordi- 
■'•■'I'v  shares. 

Stewart  &  Lloyds. —This  Glasgow  firm  of  steel 
'N(l  ii'oii  tube  maimfacturers  have  experienced  a 
Ivery  prosperous  financial  year.  For  the  yea.r  ended 
I  Deceniber  last  the  profit  has  nearly  reached 
'^£1,000,000.  The  dividend  on  the  preference  shares 
]  it  6  per  cent,  and  the  preferred  ordinary  at  10  per 
■eut,  ab.sorb  £118,000.  On  the  deferred  shares 
:  fully  paid),  numbered  1  to  850,000  and  1.700.001 


to  2,030,030  inclusive,  a  dividend  of  2s.  and  a  bonus 
of  6d.  per  share,  both  free  of  tax,  are  being  p;uid, 
absorbing  £222,504.  The  deferred  shares  (fulh 
paid  from  September  30,  1921)  numbered  8.50,001 
to  1,700,000  inclusive,  are  getting  a  dividend  of 
Is.  6d.  and  a  bonus  of  4^d.  per  share,  both  free  of 
tax,  absorbing  £79,687,  while  £230,000  is  placed  to 
reserves  and  £10,000  to  employees'  benefit  reserve, 
and  £180,000  is  carried  foi-ward. 

Rivet,  Bolt  &  Nut  Co. — The  depressed  condi- 
tion of  the  Clyde  shipbuilding  industry  has 
evidently  affected  thi,-;  Glasgow  firm.  The  report 
for  last  year  shows  a  trading  profit  of  £54,089. 
after  allowing  for  taxation.  The  amount  received 
as  interest  on  investments  and  ti-ansfer  fees. 
£35,841,  and  the  net  balance  of  £1J,095  brought 
forward  bringing  the  total  amount,  available  to 
£101,025,  against  £116,297  for  the  preceding  year. 
Aftei'  deducting  £13,025  for  depreciation  there 
remains  £88,000.  The  preference  dividend  took 
£13,750,  and  the  cliircl ins  now  propose  to  transfer 
£20.000  to  reserv,  (making  it  £100,000),  to  pay 
a  dividend  at  the  rate  of  6  per  cent  for  the  year 
and  a  bonus  of  4  per  cent  on  the  ordinary,  the  two 
f)avments  requiring  £41,250,  and  to  carrv  forw.-ird 
£13,000.  "        '  .  ■ 


NEW  COMPANIES. 


Thomas  L.  Hale  (Tipton)  Lttl. — Private  ccim 
pany.  Kegistered  March  1.  Capital  £25,000  in  £1 
shares.  To  take  over  the  business  of  steel  founders 
and  malleable  and  grey  iron  founders  now  carried 
on  by  Tlios.  L.  Hale  Ltd.  (in  voluntary  liquidation), 
at  Dudley  Port,  Tipton,  Staffs.  The  jjermanent 
directors  are  :  T.  L.  Hale  and  W.  E.  Hale  (Ixith 
directors  of  Thomas  W.  Hale  (Sawnn'lls)  Co.  Ltd.). 
(Jtialitication  £250.  Remuneration  £750  each  pe^., 
ainuiin.  Registered  office  :  Hudlev  Port.  Tipton. 
Staffs. 

Edgar  Roscoo  &  Co.  Ltd. — Pi-ivate  company. 
Registered  March  1.  Capital  £5,000  in  £1  shares. 
To  acquire  the  benefit  of  a  contract  for  the  acquisi- 
tion of  a  certain  invention  relating  to  furnaces  for 
.))roviding  means  for  promoting  and  ensuring  more 
peifect  combustion,  and  the  patents  in  respect  there- 
of, and  to  adopt  ^an  agreement  with  J.  W.  I). 
Roscoe.  The  first  directors  are  :  E.  Roscoe  (manag- 
ing director).  A:  Atkin  and  J.  H.  R.  Kain.  Quali- 
fication £200.  Remuneration  (except  managing 
director)  as  fixed  by-  the  company.  Registered 
office  :  57,  High  Street,  Doncaster. 

Gillett  Rotary  Engine  Syndicate  Ltd.  -Private 
company.  Registered  jMarcli  1.  Capital  £4,000  in 
£1,  shares.  To  take  over  from  E.  H.  J.  C.  Gillett 
his  interest  and  rights  in  an  invention  of  a  rotary 
internal-combustion  engine  for  use  on  motor  cars. 
The  first  directors  .are  :  E.  A.  Graham,  C.  M. 
Williamson,  W.  J.  Rees.  W.  H.  Bevan  and  E.  H. 
J.  C.  Gillett.  The  last  named  is  permanent.  Quali- 
fication 100  shares.  Secretary  :  C.  M.  Williamson. 
Registeieil  office  :  Litchfield  Gardens,  Hawthorn 
Road,  A\'illrsden  Green.  N.W.IO.. 

Neptune  Foundry  Co.  Ltd. — Private  company. 
Registered  February  27.  Capital  £2,500  in  £1 
shares.  To  carry  on  the  business  of  iron  and  brass 
founders,  pattein  makers.  smiths,  niachinists, 
engineers  and  millwrights,  etc..  and  to  adopt  an 
agreement  with  L.  S.  Beyts.  The  permanent 
dii-ecl Ill's  are  :  L.  S.  Beyts  and  T.  Parkinson. 
Qualiiii  alt  111  ordinary  shares.  Solicitor:  W. 
Op|iriili,Miii,        North  John  Street.  Liverpool. 


MORTGAGES.  CHARGES  AND 
SATISFACTIONS. 

A  Uen-Livexsidge    Ltd.— I'ai-ticularis_  of  £100,000 
debenture  stock,  authorised  January  1/,  and  covered 
by  tnist   deed   dated    February   14,    1922;  whoio, 
amount  issued;   charged  on  certain  freehold  pro- 
perties in  Hanmiersmith,  Glasgow  and  Hull,  deeds' 
relating  to  leasehold  properties;  shares  in  Imperial 
Light  Ltd     and  Dissolved  Acetylene  Co.  Ltd.,  aniji 
the    company's    undertaking    and     other  assets, 
present  and  future.     Trustees  :  Debenture  iCorpm-a- ' 
tion  Ltd. 

W.   H.   Siiephard   Ltd. — Satisfaction   in   full  on 
February  2,  1922,  of  mortgage  dated  Februaiy  ll.t 
1916,  securing  £2,700. 

New  Hall  Foundry  Co.  Ltd.— Particulars  of  £500i 
debentures,  authorised  February  9,  1922;  present; 
is.sue  £350 1  charged  on  the  conipajiy's  undertaking 
and  property,  present  and  futui  e.  includi))g  uncalled 
capital.  '• 

Super    Engineei'ing   Co.    Ltd. — Debenture  dated' 
February  9,  1922,  to  secure  £32,000;  charged  on  thir 
company's  undertaking  and  property,  present  and' 
future,  including  uncalled  capital,  .subject  to  mort- 
gage dated  May  21,   1920.     Hofder  :  '  W.  Robson, 
Merthyr  Mouse,  James  Street,  Cardiff. 

British  Engineo's  and  Traders'  Syndicate  Ltd.— 
Particulars  of  £5,000  debentures,  authorised  Feb- 
ruary 9,  1922;  present  issue  £1,500;  charged  on  the 
company's  property,  present  and  future,  including 
uncalled  capital. 

Sheffield  Steel  I'roducts  Ltd. — A  second  mortgage 
debenture,  dated  February  1,  Ii)22,  to  secure 
£180,000.  has  been  registered.  Property  charged  : 
The  company's  undertaking  and  property,  present 
and  future,  including  uncalled  capital,  subject  to 
trust  deed  dated  July  26,  1921,  securing  £850,000 
j^.^/irst^moitgage  debenture  etiiclv., Holders.:  P.  Forres- 
ter find  W.  Rostron.  both  of  York  Street,'  Man- 
chester. ■ 

Jonas  &  Colver  Ltd.— Particulars  of  £180,00(!, 
debentures,  authorised  February  1,  1922,  have  been' 
filed,  the  whole  amount  being  now  issued.  Property 
charged  :  The  com))any"s  undertaking  and  jiroperty, 
present  and  future,  including  uncalled  capital,  and 
the  purchase  money  or  sum  of  £105,000  payable  by 
the  Industrial  Steels  Ltd.  under  an  agreement  dated. 
January  17,  1922.  and  also  235,000  preference  and 
217,500  ordinary  sliares  of  £1  each  in  tlie'said  com- 
pany to  be  allotted  to  this  company  thereunder,  but 
excluding  the  assets  agreed  to  be  sold  by  this  t;oni- 
pany  to  Industrial  Steels  Ltd.  under  such  agree-j 
ment. 


f^HovfUcTioN  of  Steel  Ingots  and  Castings  in 
Canada. — During  Novemlier  and  December  the 
outpui  ol'  steel  ingots  and  castings  in  Canada  was 
ir.s|M.,Hvr]\  7,-|,().39  touis  and  42,653  tons.  The 
in'iiilin  I  lull  ill  sieel  ingots  and  castings  for  the  12 
months  ending  December,  1921.  was  667.484  long 
tons,  against  1,109,000  tons  produced  during  192(1. 
Of  the  total  1921  production.  645,075  tons  were  in 
the  form  ot  direct  steel  ingots,  comprising  641,882 
tons  of  basic' open-hearth  steel.  239  tons  acid  open- 
. hearth  steel,  94  tons  Bessemer,  and  2.860  tons  made 
in  electrjc  furnaces. 


Tyre  Market  in  Japan. — It  is  estimated  by 
Consul-General  Scidmore,  Yokohama,  in  a  repoVt  to' 
the  Department  of  Commerce,  that  there  are 
between  7,500  and  8,000  passengei-  automobiles  .in 
Japan,  5,500  of  which  are  in  and  around  Yokoj. 
hama.  Of  this  number  25  per  cent  is  equipped  with 
metric  Clincher  tyres,  40  per  cent  with  1  in. 
Clinchers,  and  35  pei'  C/Cnt  with  1  in.  straight  sides." 
American-made  straight-side  tyres  are  freely  avail-; 
able  in  the  district,  while  Dunloj)'s  branch  factoay. 
at  Kobe  and  the  Yokohama  Rubber  Co.  are  now 
making  this  type.  While  America,!)  firms  are  still 
shipping  some  cars  to  Japan,  the  last  18  months 
has  shown  a  marked  decrea.se.  As  yet  no  cars; 
other  than  American,  have  come  in  on  straight  sides. 
There  are  about  3.000  motor  trucks  in  the  country, 
of  which  2,200  are  in  and  around  \  okoliania  ;  20 
per  cent  of  these  trucks  operate  on  pm mnai  ir  t  \res,-, 
while  80  per  cent  are  equipped  witli  siili<l>.  The 
tyres  manufacttn-ed  by  the  Dunlop  branch  factory ; 
at  Kobe,  financed  by  English  and  Japaueset  capital/ 
dominate  the  market.  Most  of  the  imported  tyres 
are  of  American  ma.nufacture.  Straight-side  tyres 
air  \ir\  little  used  in  Japan,  for  the  reason  that 
.Tajiau —  '  li.i  iitfeurs — there  being  very  few  owner- 
(hiveis  always  run  on  undei'imflated  tyres — about 
451b.  for  a  4-in.  tyre— because  of  the  better  I'iding 
conditions  secured  by  this  praij'tice.  The  straight- 
side  fabric  tyre  soon  breaks  down  under  these  con- 
ditions. Cord  tyres  are  not  used  because  of  the 
high  price  and  the  fact  that-  there  are  no  facilities 
for  repairing  them  in  Japan.  The  Clincher  fabric 
will  stand  underinflation. 
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CONTRACTS  AND  TENDERS. 

Iron  Sleepers  and  Switches  for  Bulgarian 
Eailways.— Tenders  for  the  supply  of  50,000  iron 
sleepers  and  70  switches,  with  spares,  lu  be  pre- 
sented on  April  6  and  April  5  respectively,  are 
invited  by  tlie  Bulgarian  Ministry  of  Railways  from 
British  firms.  Tenders  are  to  be  addre.*sed  to  the 
^laintenance  Section,  .Ministry  of  Raiiways,  Sofia, 
Bulgaria,  and  it  ha.s  been  thought  advisable  to 
furnish  firms  with  this  advance  information,  so 
that  they  may,  if  interested,  instruct  their  repre- 
sentatives to  "get  into  touch  with  the  responsible 
parties.  Detailed  drawings  and  specifications  are 
being  sent  to  the  Department  by  mail,  and  these, 
when  received,  will  be  available  for  inspection  on 
application  to  Mr.  Dempster,  of  the  Engineering 
Section,  Departmtot  of  Overseas  Trade  (Room  50a), 
35,  Old  Queen  Street,  London,  S.W.I.  (Reference 
7,601/F.E./S.C.) 

Rails  and  Accessories  for  Finland. — Tiie 
Administration  of  the  Finnish  State  Railways 
invite  tenders  for  ithe  supply  of  15.142  tons  of  rails 
and  accessories,  divided  into  two  lots,  as  follows  : — 
43-567  kilos,  section  :  Rails  of  12  metre  normal 
length,  Litt.  A.,  8,000  tons;  fishplates.  Lift.  B  (a). 
11,364  kilogs.  each,  350  tons;  soleplates.  Litt.  D  (a). 
3,751  kilogs.  each.  :  1,035  tons.  30  kilos,  section: 
Rails  of  12  metre  normal  length,  Litt.  A,  5,000 
tons;  fishplates.  L'itt.  B  and  C  (a),  8-95  kilogs. 
each,  250  tons;  soleplates,  Litt.  F  (a).  2,021  kilogs. 
each.  .507  tons.  Total  amount  of  tonnage  for  both 
sections,  15,142.  Specification  and  drawings  have 
also  b^en  received,  and  these  may  be  examined  at 
the  Overseas  Department  on  application  to  Mr. 
Dempster,  of  the  Engineering  Section  (Room  50a). 
It  is  stat(j/ that  delivery  should  cdmmence  as  soon 
as  possible,  and  not  later  tli.-iu  tlie  beginning  of 
June,  and/ that  half  the  quantity  required  should  be 
delivered  before  the  end  of  July,  and  the  lemainder 
before  October  of  this  year.  The  price  should  be 
quoted  pei-  metric  ton,  f.o.b.  British  port,  or  c.i.f. 
Helsingfors  (preferable  Somas  Harbour),  and  should 
include  terms  of  delivery:  payment  to  be  made 
after  the  delivefv  of  each  consignment.  The  name 
of  the  /manufacturer  should  be  given  distinctly  in 
tlie  tWdei'.  The  prices  quoted  are  binding,  if  either 
O)-  both  lots  are  oidered,  while  the  Railway  Adminis- 
tration do  not  bind  themselves  to  accept  the  lowest 
x]uotation.      (Reference  5,22f)/F.R. /S.C.) 

HiGHiTENSioN  Cubicles  for  South  Africa. — The 
Municipal  Council  of  Johannesburg  invites  tenders 
for  the  supply  and  delivery  of  si.x  (or  more)  high- 
tension  metal  cubicles  suitable  for  3.000-3.300  volts. 
2-pha.se,  50  cyc.es,  200  amps,  noi-mal  working  load, 
and  for  alternatively  similar  equipment  for  500 
amps  (Contract  887.)  Sealed  tenders  on  the 
proper  forms,  and  accompanied  by  a  deposit  of 
10  per  cent  of  the  total  amount  of  the  tenrter  (limit 
of  cheque.  £100)  will  be  received  by  the  Town 
Clerk  of  Johannesburg  until  April  12  next.  A 
copy  of  the  general  and  special  conditicms,  specifi- 
cation and  tender  form  is  available  fur  inspection 
at, the  Department  of  Overseas  Trade  (Room  49). 
35,  Old  Queen  Street,  Westminster,  S.W.I. _  An 
additional  copy  will  be  forwarded  in  rotation  to 
firms  in  the  provinces  who  are  unable  to  arrange 
for  inspection  of  the  documents  in  London. 
(Reference  8146  E.D./P.N.) 

Trolley  Wire  for  South  Africa.— The  Muni- 
cipal Council  of  Johannesburg  invites  tenders  for 
the  supply  and  delivery  of  15  miles  0000  S.W.CJ. 
(4  in.  diameter)  round  section,  hard-drawn,  trolley 
wire  of  a  conductivity  not  less  than  98  per  cent 
,Mathieson's  standard  on  stout  wooden  drums,  each 
containing  a  half-mile  of  wire.  The  drums  are  to 
have  a  hole  3  in.  in  diameter  through  centre  for 
mounting  on  bar  for  TOlJing  off.  Tenders  are  to 
be  based  on  electrolytic  copper  at  £69  per  2,240  lb. 
Sealed  tenders  on  the  proper  forms,  and  accom- 
panied by.,  a  tender  deposit  of  10  per  cent  of  the 
total  amount  of  the  tender,  will  be  received  by  the 
Town  Clerk,  Municipal  Offices,  Johannesburg,  up 
till  noon  on  April  12  ne.vt.  A  copy  of  the  general 
and  special  conditions  and  tender  form  can  be  seen 
by  United  Kingdom  firms  interested  on  applica- 
tion at  the  Department  of  Overseas  Trade  (Boom 
49),  35,  Old  Queen  Street,  Westminster,  S.W.I, 
up  to  iNIarcli  21,  nkev  which  date  they  will  be  for- 
warded in  order  of  application  to  firms  unable  to 
arrange  for  inspectifcii  of  the  documents  in  London. 
(Reference  8145/E.B).)(,P.N.) 

Railway  Requirements.— The  Victorian  Railway 
Commissioners  invy  e  tenders  for  the  supply  and 


delivery  of  :  Three  tons  best  Yorkshire  iron  boiler 
.Tugles  (as  specified).  Contract  No.  34702.  One  gear 
cutting  machine,  including  all  necessary  tools,  gears 
and  accessories,  as  specified  (for  Newport  work- 
shops). Contract  No.  34945.  One  fle.xiWe  hand 
block  belt-sander,  including  tools  and  accessories, 
and  arranged  for  belt  drive,  as  specified  (for  New- 
port workshops).  Contract  No.  34936.  One  auto- 
matic screw-making  maciiine,  including  all  neces- 
sary tools,  gears  and  accessories  (as  specified)  for 
Jolimont  workshops.  Contract  No.  34946.  Sealed 
tenders,  on  the  proper  forms  and  accompanied  by 
a  preliminary  deposit  of  j  per  cent  of  the  total 
amount  of  tlie  tendei-,  will  be  received  by  the  Chief 
Storekeeper,  the  Victorian  Government  Railways, 
Melbourne,  up  to  April  5,  in  the  case  of  contract 
No.  34702,  and  up  to  May  3  in  the  other  cases. 
Owing  to  the  shortness  of  the  time  in  the  case  of 
contract  No.  34702,  it  will  be  necessary  for  firms 
interested  to  cable  instructions  to  their  local  agent. 
Specifications,  conditions  and  tender  forms  relating 
to  this  contract  have  been  received  from  H.^M. 
Senior  Trade  Commissioner  at  Melbourne,  and  may 
be  consulted  by  United  Kingdom  firms  interested 
on  application  to  the  Depai'tment  of  Overseas  Trade 
oom  50a),  35,  Old  Queen  Street.  London,  S.W.I. 
One  set  of  the  documents  is  available  for  loan  to 
firms  in  the  provinces  unable  to  arrange  for  their 
inspection  m  London.  Local  representation  is 
essential.  The  department  will  be  pleased  to  supply 
to  United  Kingdom  firms  not  already  represented  in 
Australia  the  names  of  firms  who  mav  be  willing  to 
act  for  them.    (Reference  D.O.T.  8107/E.D./P.N.) 


NOTICES  OF  MEETINGS. 


Automatic  Couplings  for  Chilean  Railways. — 
His  Majesty's  Legation  at  Santiago,  Chile,  has 
sent  a  copy  of  the  specifications,  blue  prints,  etc., 
in  connection  with  a  call  for.,iepders  issued  by  the 
Chilean  State  Railways  for  the  supply  of  3,500 
automatic  couplings  for  goods  wagons.  Tenders 
are  to  be  presented  on  April  17,  1922,  and  addressed 
as  follows  ;  Departamento  de  Traccion  y  Maes- 
tranzas  Ferrocarriles  del  Estado,  Santiago,  Chile. 
The  documents  above  referred  to  (wliich  are  in 
Spanish)  may  be  examined  at  the  Overseas  Depart- 
ment on  application  to  Mr.  Dempster,  of  the 
Engineering  Section  (Room  50a),  until  March  25, 
after  wiiich  date  they  will  be  available  for  loan, 
in  order  of  application,  to  firms  in  the  provinces 
who  may  be  unable  to  view  them  in  London. 
(Reference  5663/F.L./S.C.') 


OPPORTUNITIES  FOR  BRITISH 
TRADE. 

Openings  for  Trade  in  Netherlands. 

His  Majesty's  Consul  General  at  Rotterdam  lias 
forwarded  to  the  Department  of  Overseas  Trade  the 
following  extracts  from  the  Handelsbelantfin  of 
February  15  and  22,  of  which  particulars  are  given 
of  contracts  for  which  tenders  are  likely  to  be 
invited  in  the  near  future  : — 

Watenrorkri,  Pumping  Station.  I'lr.  (Brielle). — 
Engineer  A.  D.  Heederik  (address  :  Voorschoter- 
laan  80,  Rotterdam'),  is  drawing  up  plans  for  the 
laying  of  waterworks,  including  tower,  pumping 
station,  etc.,  at  Brielle;  estimate  Gld. 279,000.  If 
the  subsidy  which  the  Government  has  been  asked 
for  by  the  municipality  of  Brieile  is  granted,  the 
work  will  probably  commence  this  year. 

Eject  rifirafion  of  Trmnuay  {Am»tcrdam-Hilvc>  - 
.««w)- — The  granting  of  the  concession  for  the  electri- 
fication and  extension  of  the  "Gooisclie  Stoomt-ram" 
(director  :  F.  jNL  Augustijn,  Watergraafsmeer),  may 
be  e.xpected  this  year.  The  line  Amsterdam- 
Hilversum  will  be  the  first  to  be  dectrified,  and 
a  power  .station  and  annex  buildings  will  be  con- 
structed. 

Raibrrn/  Almelo-Denc/.iiinp.  — Messrs.  G.  J. 
Meijers  &  Meijboom,  architects,  of  Keizers- 
gracht  262.  Amsterdam,  have  plans  in  hand 
for  the  construction  of  a  local  railway  with  annex 
stations  and  sheds,  from  Aimelo  to  Denekamp,  with 
branch  lines  to  Ootmarsum  and  Hengelo,  for 
account  of  the  N.V.  Twentsche  Locaalspoor  l\Iij 
(address  :  H.  J.  Bulten,  Blokzijl).  Work  will  be 
commenced  as  soon  as  the  subsidy,  etc..  has  been 
arranged. 

Tmmiran  in  Zealand.  —  The  Zeeuwscii 
Vlaamsche  Tramweg  Mij,"  of  Axel  (Z), 
inted  laying  a  new  tramline,  with 
stations,  sheds,  etc.,  in  Zealand.  Tiie  plans  will 
probably  be  drawn  up  by  Ingenieurslnireau  W.  E. 
Kiamer  and  H.  Polano,  Noordeinde,  18a,  The 
Hague.  The  work  will  (irobably  l)e  commenced  at 
t)ie  end  of  this  year. 


THE   INDUSTRIAL   LEAGUE   AND  COUNCIL 

London  :  A  meeting  will  be  held  in  Caxton  Hall. 
Westminster,  on  March  22,  to  commence  at  7-3( 
p.m.  The  Rt.  Hon.  G.  N.  Barnes,  C.H.,  M.P.  i 
will  speak  on  the  subject  of  "Some  Commoi| 
Fallacies  on  Trade  and  Industry." 


THE  JUNIOR   INSTITUTION  OF  ENGINEERS 

London  :  A  meeting  will  be  held  in  the  Caxt n 
Hall,  on  INIarch  24,  to  commence  at  8  p.m.  Tli. 
evening  will  be  devoted  to  questions  and  geneni 
discussion. 


SOCIETY  OF  CHEMICAL  INDUSTRY. 

Newcastle  :  The  third  of  a  series  of  lectures  mi 
"  Cement  "  will  be  given  by  Mr.  Cecil  H.  Desc  ii 
D.Sc,  Ph.D.,  F.I.C.,  on  March  22,  in  the  Chemii  a 
Theatre.  Armstrong  College,  at  7  p.m. 


MANCHESTER    ASSOCIATION  OF 
ENGINEERS. 

Manchester  :  The  annual  general  meeting  will  Ij 
held  on  March  24,  in  the  Memorial  Hall,  Alberl 
Square,  at  7  p.m.,  when  members  and  officers  wit] 
be  elected.       Mr.   J.   G.   P.    Thomas.  M.LE.E 
M.LA.E.,    will    read    a    paper    on    "  Commerc 
Motors." 


ASSOCIATION     OF  ENGINEERS-IN-CHARGE 

London  :  The  Association  of  Engineers-in-Cliaigi 
is  holding  an  informal  discu.ssion  evening  u 
Saturday.  March  18,  at  St.  Bride's  Institut( 
Bride  Lane,  Fleet  Street,  E.C.4,  at  7-30  p.m.,  ti 
discuss  "The  Merits  of  Diesel  and  other  <D| 
Engines  for  Industrial  Work."  Visitors  are  invite 
to  be  present  and  take  part  in  the  discussion. 


THE  BIRMINGHAM  METALLURGICAL 
SOCIETY. 

Wolverhampton  :  A  meeting  will  be  held  at  tl 
Technical  School,  Old  Hall  Street,  on  March  22,  .• 
7  15  p.m.  Mr.  J.  F.  Kayser  will  deal  with  tli 
question  of  "  Wear  and  Failure  of  Cutting  Tools. 


THE  INSTITUTION  OF  AUTOMOBILE 
ENGINEERS. 

Manchester:  Mr.  A.  T.  J.  Kerse; 
A.M.I.Mech.E. ,  M.I.A.E.,  will  read  a  paper  c 
"  Torque  Diagrams  for  Internal-combustit 
Engines  "  at  the  Assembly  Room,  Education  Offict 
Chapel  Street,  Salford,  on  March  22,  at  7-30  p.r 
Cards  of  invitation  may  be  obtained  from  the  Hui 
Secretary,  H.  Alban  Brayshaw,  5,  College  Lan 
Paradise  Street.  Liverpool. 


THE  INSTITUTION  OF  MECHANICAL 
ENGINEERS. 

London  :  An  extra  general  meeting  will  be  liel 
at  the  Institution.  Stoxev's  Gate,  St.  James 
Park,  S.W.,  on  Friday,"  March  31.  1922, 
6  p.m.,  when  the  following  paper  will  be  reac 
"The  IMilling  of  Screws,  and  Other  Problems 
the  Theory  of  Screw-threads,"  by  Professor  H.  I 
Jeffcott,  of  the  Royal  College  of  Science.  Dubli 
member. 


INSTITUTION   OF  CIVIL  ENGINEERS. 

London  :  On  March  21,  at  6  p.m.,  aii  ordinal 
meeting  will  be  held  at  Great  George  Street,  Wes 
minster,  S.W.I.  Mr.  Wm.  Willox.  ^l.A 
.Af.Tiist.C.E.,  will  read  a  paper  on  "  All-Ele<tr, 
Automatic  Power  Signalling  on  the  Metropolitii 
Raihvav.  ' 


Cheaper  Goods  Transport. — The  Federation 
British  Industries,  along  with  almost  every  tra 
organisation  in  the  country,  are  insisting  upon 
substantial  aba.tement  in  charges  for  conveying 
kinds  of  mineials  and  merchandise  traffic  by  goo 
trains.    It  will  be  Temcmbered  that  a  reduction 
25  per  cent  was  gianted.in  November  last  on  t 
carriage  of  a  selected  class  of  raw  material  us<d 
the   manufacture  of   iron    and   steel,    but  trad, 
regard    the    concession    as    insufficient  and 
restricted  in  its  application  to  assist  in  the  effo 
now  being  made  to  regain  trade.      The  railw 
companies  anticipate  that  tiiey  will  be  able  to  of' 
luoie  generous  terms  next  month. 
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THE  MARKETS. 


EXTRUDED  BRASS  ROD  PRICES. 

March  13th,  1922. 
McKechnie  Bros.   Ltd.,   Rotton   Park   Sireet,  Bir- 
miugham,  state  that  the  basis  price  to  date  for  Brass 
Rcids  is  ti^d.  per  piiuud.    Prices  for  Special  Alloys  in 
Kuds  and  Ingots  will  be  quot  d  on  application. 


March  13th,  1922. 
A.  Joseph  intimates  under  to  day's  date  that  he  is 
a  buyer  of   Non-ferrous  Scrap  Metals  at  the  uuder- 
mentioued  approximate  prices  per  ton  : — 


@  per  ton. 

New  aluminium  cuttings  £60    0  0 

General  collected  scrap  brass               27    0  0 

Clean  copper                                     50    0  0 

Braziery  copper                                  40    0  0 

Qunmeial                                          36    0  0 

Old  lead,  less  usual  draft                     17  10  0 

(All    metal    carted    free  in 
London  area.) 

Tealead                                           15  10  0 

Old  zinc  •                                14  10  0 

Hollow  pewter                                 110    0  0 

Shaped  black  ppwter                           bO    0  0 

«nd  can  supply  solder  as  follows: — 

@  per  ton. 

Plumbers',  in  bar  or  strip  form  £7'i  10  0 

Tiiimaos'                                             92  10  0 

Blowpipe                                          102  10  0 


All  prices  based  on  day  of  delivery  of  the  metal 
unless  otherwise  arranged. 


MARKET  REPORTS. 

OILS,  ETC. 

Lubricating  Oils. — No  change  since  our  last 
report.  We  quote  pale?,  £13  10s.  to  £24  10s. ; 
reds,  £18  to  £30;  dark  cvlinders,  £17  to  £3.5  10s.: 
filtered  cylinders,  £22  to  £40;  blacks,  £8  to  £19; 
all  ex  wharf,  London,  less  2^  per  cent  discount, 
prompt  delivery.  Shipment  prices  on  application. 
Soluble  oil,  £24. 

■  Fuel    Oil.— 905/10    gravity,    £5    10s.    per  ton; 
950  gravity,  £4  per  ton ;  both  ex  tank,  net  cash ; 
delivered  in  bulk  by  tank  wagon,  10s.  '  pev  Jon  ,ii 
extra. 

Paraffin  Wax  and  Scale.— Market  steady.  118/20 
(leg.  Fah.,  2id. ;  123/25  deg.  Fah.,  2^d. ;  125/30 
deg.  Fah.,  2f d. ;  130/35  deg.  Fah.,  2|d. ;  135/40 
deg.  Fah.,  3^d.  ;  140/45  deg.  Fah.,  4^d. ;  London 
aiid  Liverpool.  Paraffin  scale  market  firm  for  for- 
ward shipment.  We  quote  122/24  deg.  Fah.,  l|d. 
spot.    Ifd.  forward  shipment. 

Petroleum  Oils. — Water  white.  Is.  6d. ;  standard 
white.  Is.  5d.,  in  ba.rrels  net.  300  deg.  hiigh-test 
oil,  l/0|d.,  less  2^  per  cent  discount,  barrels 
included,  ex  wharf,  London. 

White  Oils.— Special  No.  1  white  oil,  £43;  No.  1 
white  oil,  £39;  No.  U  half-white  oil,  £37:  a.ll  ex 
wharf,  London ;  in  drums  free.      No.  2  half-white 
oil,  £34,  in  barrels  free,  all  net  cash. 
Castor    Oil. — Firm.      English  :  Pharmaceutical, 
h     55s.;   firsts,    50s.;    seconds,    45s.;    ex    mills  Hull, 
barrels  included.    We  hold  stock  in  London  at  3s. 
per'  cwt.   extra.    French   pharmaceutical,   G2s.  in 
harrels;    66s.     in    cases,    London.    Madras  Coast 
1     castor  oil,  March/ April  shipment,  41s.  6d.,  barrels 
included,  c.i.f.  landing  weights.    All  net  cash. 

Linseed  Oil. — Declined  during  last  week,  but  now 
shows  signs  of  recovering.  London,  spot,  36s. 
6d. ;  March /April,  35s.  3d.;  Mav/ August,  34s.  3d. 
Hull  spot.  34s.  Gd.;  March/ Apinl,  34s.  6d. ;  May/ 
Aneust,  34s. 

Rosin. — Pale  grades  scarce.  American  B,  13s. 
6cl.;  FG,  13s.  9d. ;  MN,  15s.  Gd.  ;  Wa,  •  19s.  6d. 
French.  FG,  13s.;  WW,  17s.  We  can  of=fer 
Spanish  WW  rosin  at  17s.,  ex  wharf,  London. 

Tallow.— At  the  auction  sale  on  Marcli  8th,  1,384 
casks  were  offered,  and  120  casks  sold,  with 
no  quotable  change  in  price.  Australian  mixed, 
39s.  to  42s. :  beef,  38s.  Gd.  to  44s.  ;  mutton,  40s.  to 
43s. 

Turpentine.— Large  business  done  at  the  decline. . 
I  .Vmerican,  64s.  French,  in  American  barrels,  not, 
I  offering.  Spanish,  in  American  barrels,  70s. 
White  .spirit.  Is.  8d.  per  gallon,  barrels  included, 
ex  wharf,  I/ondon.  Sample  on  application, 
j  Special  Note.— We  are  instructed  to  offer  for 
I  account  of  the  Admiralty  :  Marshal  "  In  Prize  "— 
I  24  cases  varnish  (various  grades),  at  Grimsbv; 
^  five  barrels  Rubberine  paint,  at  Middlesbrough; 
I      three  cases  vegetable  tallow,  at  London.  DetaiIR^ 

upon  application. 
.  .'Vrthur  Brown  &  Co.,  Ltd., 

\  126,  Bishopsgate,  uondon.  E.C.2. 


NEW  YORK  METAL  MARKET. 

The  latest  quotations  on  the  metal  market  are 

Dots  per  ton 

Iron,    No      2     American  Northern 


Foundn-  18  to  18.50 

Cents  per  lb 

Tin,  spot    28.87i 

Zinc,  East  St.  Louis    4.67| 

Copper,  Electrolytic,  spot    13 

Copi)er,  Electrolytic,  futures  13 to  13^ 

— Renter. 


BRUSSELS  IRON  AND  STEEL  MARKET. 

The  absence  of  any  certainty  a.s  to  a  reduction 
in  cost  prices  forms  an  obstacle  to  the  retuim  of 
business  in  the  Brussels  iron  and  steel  rhiirket. 
(Juictness  contituies  and  is  even  accentuated  in  all 
.sections  nf  the  metallurgical  industry. 

Exjjort  is  becoming  more  and  more  restricted 
owing  to  the  low  prices  quoted  by  Great  Britain. 

The  o"n!ly  item  of  interest  is  a  certain  stabilisation 
of  prices  for  pig  iron  and  half-manufactured 
products. 

In  iron  and  steel  there  is  little  demand  compared 
with  the  large  number  of  offers  and  weakness  is 
more  marked.  There  is  no  change  in  the  con.struc- 
tion  section. 

The  following  are  among  the  latest  quotations  :- 


Fes. 

Commercial  bara    420 

Belgian  foundry  pig  iroti.  No.  1    265 

Belgian  foundry  pig  iron,  No.  2    250 

Sheets,    polished    1,150 

Sheets,   galvanised   1,400-1,700 

Rails    400 


— Renter. 


SYDNEY  HARDWARE  MARKET. 

The  Sydney  hardware  market  is  quiet  in  spite  of 
recent  reductions.     The  quotations  are  unchanged 


as  follows  :• — 
Fencing  wire  : —  I'cr  ton. 

Australian  black.  No.  8  gauge   £23    5  0 

Australian  black,  No.  10  gauge    24    5  0 

•.Vmerican  galvanised,  No.  8  gauge    24  15  0 

American  galvanised,  No.  10  gauge  .  .  28  0  0 
Bavbed  wire  : —  Per  ton. 

Australian  galvanised,  12^  gauge   £42    0  0 

American  galvani.sed,  12  gauge    35  10  0 

(Jalvanised  iron  : —  Per  ton. 

English  corrugated,  26  gauge   £37    0  0 

English  plain,  26  gauge   39    2  6 

Pci'  mile. 

Rabbit-proof   netting     £G7  15  0 

Per  ton. 

Sheet  lead,  in  full  rolls   .£38    0  0 

Bar  iron   :  .-          24  10  0 

Shoeing  steeil    25  10  0 

Steel  plates    28    0  0 

Steel  sheets  '.  ,    34    0  0 

Tinplates,  British,  per  double  box    3    2  6 


— Renter. 


THE  LONDON  IRON  AND  STEEL  EXCHANGE. 

The  weekly  meeiting  of  the  London  Iron  and 
Steel  Exchange  was  well  attended,  but  trading  was 
quiet.  The  recent  improvement  in  the  home 
demand  has  been  maintained,  but  during  the  past 
few  days  export  business  has  beeu  very  flat.  The 
pig  iron  market  has  been  the  most  active  depart- 
ment of  the  iron  and  steel  trades,  and  there  lias 
been  more  export  business  passing  than  for  othei 
materials.  The  crisis  in  the  engineering  indu.=trv 
has,  however,  reflected  upon  the  home  demand,  for 
foundry  pig  iron,  as  the  stoppage  of  the  engineering 
sliops  would  stop  the  call  for  ca.stings.  Tlie 
4ecision  of  the  London  Metal  Exchange  and  the 
Glasgow  pig  iron,  trade  to  re-establish  a  market  in 
pig  iron  warrant*  in  London  and  Glasgow-  has 
aroused  interest  in  the  trade,  but  it  will  be  a  long 
time  before  dealings  ca.n  assume  praotical  impor 
tance.  The  producers  as  a  body  are  officially 
opposed  to  reopening  tlic  markets,  but  there  are 
iliilicat i(iiis  that  individual  iron  makers  regard  it 
with  less  disfavoui-.  The  request  for  semi:finished . 
inaterial  conbiniie.-;  steady,  and  the  home  market 
is  completely  in  the  hands  of  the  British  producers. 
Recently  the  Continental  manufacturers  have 
advanced  their  prices,  pai-ticularly  the  French 
makers,  with  the  result  that  British  prices  are  now- 
well  below  the  Continental  level.  There  is  still 
some  CLinand  for  British  billets  for  Belgium,  but 
only  an  occasional  transaction  is  reported.  In  the 
finishied  material  department  the  engineers'  dispute 
has  been  sharply  felt,  and  the  improvement  in  home 


Ltado.  buying  that  promised  to  develop  ou  satisfac- 
tory lines  has  been  checked.  The  overseas  demand 
has  also  'fallen  off  very  considerably,  although  there 
has  been  a  fair  amount  of  enquiry  about.  The 
.-.uspenision  of  orders  from  the  Far  East  has  been 
a  conspicuous  feature  of  the  position  this  week,  and 
it  is- suggested  that  the  Americans  are  again  offer 
iiig  at  cut  rates  in  those  markets. 


CORRESPONDENCE. 


THE  ENGINEERING  LOCK-OUT. 

To  the  Editor  of  ENGiifEEiiiNG  World. 

Sir, — Maj'  I^  claim  a  little  of  your  space  to  make 
a  few  suggestions  indicating  a  way  out  of  the 
unhappy  position  into  which  the  engineering  lock- 
out has  landed  us  ? 

It  is  very  deplorable  that  just  at  a  time  when  we 
appeared  to  be  emerging  from  the  acute  depression 
which  has  hung  over  us  for  so  long,  to  find  our- 
selves again  in  the  throes  of  another  industrial  con- 
flict, and  one  which,  I  am  sure,  every  thinking 
man  will  agree  could  have  lieen  avoided  had  there 
been  a  more  accommodating  spirit  shown  on  both 
sides.  It  is  heart-breaking  to  think  after  the 
enormous  losses  we  have  sustained  in  industrial 
quarrels  since  the  war  was  brought  to  an  end,  that 
we  should  on  such  a  question  as  that  involved  have 
again  taken  a  step  which  affects  directly  the 
employment  of  a  million  workmen  and  indirectly 
affects  every  industry  in  the  country. 

I  have  not  sufficient  technical  knowledge  to 
warrant  me  in  giving  an  opinion  on  the  merits  or 
demerits  of  the  dispute.  There  may  be,  and  possibly 
are,  mistakes  on  both  sides,  but  at  all  events  this  is 
no  time  to  enter  into  such  a  suicidal  contest,  having 
the  effect  of  adding  so  materially  to  the  unemploy- 
ment in  the  country. 

Possiblv  the '  matt<^r  could  have  been  put  right 
by  a  second  ballot  of  the  workmen,  seeing  that  the 
first  W'as  such  a.  fiasco,  but  at  all  events  matters 
ought  never' to  have  be<»n  carried  to  the  present 
pass,  whereby  the  opportunities  of  reoraining  pros- 
perity are  bein;;  wantonly  thrown  away. 

I  notice  in  the  papers,  that  although  there  is  no 
likelihood  of  Gov'-'vnniPiit  intervention  a.t  the  pre- 
sent time,  "  the  Premier  will  take  the  matter  in 
hand  as  soon  as  an  accommodatina  spir't  is  shown 
on  both  sides."  In  othe-r  words,  the  politician  will 
step  in  as  usual  when  the  persons  concerned  have 
practically  come  to  a  settlement  amono-st  themselves. 

I  hope  sincorely.  tliat  nothine  of  the  sort  will  be 
allowed  in  the  present  instance. 

In  snpnort  of  what  I  have  said  so  often  about 
the  inabilitv  of  polit'cia"s.  to  deal  with  industrial 
matters.  I  would  call  attention  to  some  remarks 
made  by  Sir  William  Barton.  Member  of  Parlia- 
ment for  Oldham,  in  a  speech  delivered  at  New- 
castle a  few  dnvs  aeo.    Sir  William  said  : — 

"  I  will  tell  you.  after  12  years  Parliamentary 
experience,  that  the  three  or  four  men  who 
mainly  shaue  legislation  at  the  present  time  have 
not,  combined,  the  knowledge  of  tr^ide  and 
industry  or  of  principles  of  economics  which  are 
possessed  bv  nine  out  of  every  ten  of  the  men 
who  manufacture  or  carry  on  any  large  under- 
takintr. 

"  During  tho  passing  of  this  Bill  (the  Safe- 
guarding of  Industries  Bill)  Mr.  Chamberhin 
committed  himself  to  the  extraordinary  doctrine 
that  our  export  trade  was  merelv  the  surplus  of 
home  trade — a  stntement  iust  100  ye.nrs  behind, 
the  time,  and  onlv  anpHcable  to  a  self-contained 
country  ;  but  it  illustrates  the  abysmal  ignorance 
wh'chWas  behind  these  disastrous  fiscal  exploits 
of  the  Government." 

Fancy  a  trade  like  the  cott-on  trade,  which  only 
makes  a  fifth  of  its  output  for  home  oonsuniptioii, 
being  regaa-ded  as  a  trade  w-hicli  only  exports  its 
surplus !  And  what  about  the  engineering,  ship- 
building and  shipping  lr:ules?  Do  they  only 
export  their  surplus?  Such  ignorajace,  as  Sir 
Wi'liam  Barton  says,  is  abysmal. 

Why.  then,  call  in  men  such  as  these  to  put  our 
affairs  straight?  Had  we  not  much  better  have  the 
points  at  issue  laid  before  an  independent  body 
composed  of  men  who  either  hold  or  have  held 
important  positions  in  organisations  representing 
Capital  and  Labour,  and  controlling  the  staple 
industries  of  the  country?  What  I  counsel  is  that 
work  should  be  resumed,  and  let  both  sides  submit 
their  case  to  such  a  body  as  I  suggest.  To  the 
verdict  of  such  a  tribunal  no  fair-minded  man  would 
object,  and  the  counti"y  generally  would  be  satisfied 
that  strict  justice  was  being  meted  out  to  both 
sides. — Yours  faithfully, 

Ch.arles  W.  Maoar.v. 
33,  York  Street,  Manchester. 
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ABSTRACTS. 

The    "  Blackstone  "  Three-Cylinder 
Starting  erom  Vohv  Refined  Peteo- 
L-BtTM   Engine.     (Cdiuils  and  Water- 
ways .Journal,  February,  1922.) 
.This  engine  is  of  the  type  in  \yhieh  fuel 
is  sprayed  into  the  combustion  chamber  at 
or  near  the  end  of  the  compression  stroke. 

The  engine  hfl's  three  cylinders,  5  in. 
bore  by  6|  in.  stroke,  and  the  cranks  are 
spaced  at  120  degs.,  the  arrangement 
being  such  that  the  engine  will  start  in 
any  position  immediately  compressed  air 
is  "admitted  to  the  starter  valves  from  a 
container  supplied  from  a  compressor 
driven  from  the  crankshaft,  which  com- 
pressor also  supplies  air  for  the  sprays. 

For  operating  the  various  valves  for 
starting  and  running,  two  sets  of  levers  are 
employed,  the  first  set  being  operated  by 
the  cam  shaft  in  the  usual  manner,  and  the 
second  set  by  the  first  through  a  number 
of  plungers  or  distance  pieces  carried  in  a 
rotatable  ,>haft.  The  plungers  for  operat- 
ing the  valves  in  use  for  starting  on  com- 
pressed air  are  arrangcil  at  right  angles  to 
those  for  woikiug  the  luniiing  valves,  so 
by  rotating  this  whatt  by  means  of  a  lever 
either  the  starting  or  woi-king  plungers 
can  be  brought  into  engagement  with  theii- 
appropriate  valye,  leyers,,  thus  the ,  lengine 
can  be  started  in  the  same  manner  as  a 
steam  engine. 

The  engine  drives  the  propeller  through 
an  epicyclic  reverse  gear.  The  arrange- 
ment shown  in  an  accompanying  print  was 
installed  in  a  canal  boat  in  July,  1921. 
and  this  boat  has  been  plying  between 
Stockton  and  Birmingham,  on  the  Grand 
Junction  Canal,  ever  since.  It  has  the 
reputation  of  being  the  fastest  boat  on  the 
canal.  The  cabins  are  lighted  electrically 
from  a  dynamo  driven  from  the  engine, 
which  also  supplies  electricity  for  the 
svren  and  head  light. 


The  Elimination  of  Waste  in  Ship- 
nuiLDiNG.  (The  Shipbuilder,  March, 
1922.) 

In  the  building  and  equipment  of  ships 
the  number  of  interests  and  diverse  opera- 
tions involved  are  so  numerous  that  this 
industry  presents  more  opportunities  for 
wasted '  labour  and  materials  than  most 
others.  The  main  aspect  of  the  problem, 
as  it  affects  the  shipbuilding  industry,  can 
l)e  stated  in  the  following  manner:  — 

(1)  The  development  of  ship  design  in 
the  direction  of  economy  in  material  and 
working  processes  involved. 

(2)  Good  management  in  securing  co- 
oidination  of  effort  without  overlapping, 
and  the  promotion  .of  goodwill  between 
Ihe  various  departments. 

(3)  The  adoption  of  the  latest  and  most 
ivii proved  labour-saving  devices  and  work- 
ing processes. 

(4)  AiTangement  of  handling  devices 
and  secjuence  of  operations,  so  that  ti>e 
parts  pass  from  one  operation  to  anotluM- 
with  the  least  amount  of  effort. 


(5)  Co-ordiiiaT ion  of  the  various  trades 
in  the  sequence  of  their  work  on  the  ship. 
(('))  Salvage  of  sciap  material. 

All-Electiuc  HorsES  in  Glasgow. 
(The  Eleciric<d  Times,  March  9, 
1922.) 

From  time  to  time  much  is  heard  of  the 
wonderful  labour-saving  ai)i)liurHes  to  be 
seen  in  the  aveiase  American  and 
Canadian  hbme.  All  of  these,  without 
exception,  are  available  to-day  in 
Glasgow.  Further,  ample  supplies  of 
electricity  are  offered  in  Glasgow  at  a 
price  not  bettered  in  any  town  either  in 
this  country  or  elsewhere.  It  is  hoped  that 
many  who  will  for  the  first  time  see  a 
modern  home  not  only  fitted  with  electric 
light,  butequii>ped  with  all  modern  electric 
cooking,  heating,  clothes  washing  and 
dish  washing  machines,  vacuum  cleaner, 
and  the  hundred-and-one  conveniences, 
will  not  lest  content  until  they  see  these 
installed  in  their  own  homes. 

The  two  houses  already  erected  are 
semi-detached,  each  being  of  five  apart- 
ments, of  the  G.li:  tyne.  Each  house 
ciiiitains  on  the  sroiuid  fioor  a  living  room, 
uarlour,  coniinodious  scullery,  larder,  coal- 
house  and  ])ram.  reicess:  mul  on  the  upiier 
floor  three  bedrooms  and  bathroom.  The 
houses  are  not  specially  designed  as  all- 
electric  'liouses,' '  but  are  similar  "to  tlie 
other  houses  of  the  same  type  at  Riddrie. 
with  the  exception  that  in  the  erection  of 
these  houses,  the  fireplaces,  with  the 
iief^esisarv  fines  and  chiiunev-he-rd.  were 
omitted  from  the  parlours  and  bedrooms, 
but  retained  in  the  livins-  rooms.  One  of 
these  houses  has  a  complete  installation 
for  lighting,  cooking,  heating,  hot  water 
supply,  and  washing  by  electricity. 

Tit \nsf()T(M'':rs  Foi!  Lighting  and  Power. 
By  F.  B.  {Beanui,  March,  1922.) 
The  main  function  of  a  transfoimei 
is  to  transform  an  alternating  current  to 
a  higher  or  lower  piessure.  This  is 
accomplished  by  employing  a.  diffei-ent 
number  of  turns  on  the  primary  from  that 
on  the  vsecondary.  Each  turn  on  the 
primary  produces  a  definite  number  cf 
lines  of  force  in  the  irt)n  core.  These  lines 
of  force  in  cutting  across  the  secondaiy 
coil  produce  in  each  turn  an  electrical 
pressure  which  is  approximately  the  same 
as  in  each  turn  of  the  primary.  Hence 
the  pressure  in  each  M-inding  is  practically 
proportioned  to  its  number  if  turns.  The 
ampere-turns,  that  is  the  amperes  multi- 
plied by  the  turns,  are  practically  enual 
in  the  two  windings.  It  follows  therefore, 
that  if  a  transformer  has  a  primary  coil  of 
100  turns,  and  a  secondary  of  1.000  turn^. 
the  voltage  induced  in  the  secondary  will 
be  10  times  that  impressed  on  the  primary, 
whilst  the  current  will  be  one-tenth.  The 
efficiency  of  transformation  is  bery  high, 
approximating  in  large  sizes  to  99  j)er 
cent.  The  original  ])urpose  of  he  trans- 
iormer  was  to  raise  tlie  pressure  of  sn])])ly 
in  order  to  increase  the  area  of  economical 
distribution.  It  is  now  used  both  to 
increase    the  pressure    geneiated  at  the 


jxiwer  house  to  ;(  suitahlc  value  for 
economical  transmission  over  long  dis- 
tances, and  also  to  reduce  the  pressure 
delivered  at  distant  points  to  suitable 
values  for  use  in  lamps,  motor.s,  furnaces, 
etc. 

Hflical  Wheels  in  Gearhoxes.  By  (). 
D.  North.  (The  Antnmnhile  Engi- 
neer, March,  1922.) 

Experience  shows  that  when  a  body  is 
rapidly  moved  over  a  smooth  surface  in  a 
straight  line,  only  an  insignificant  force 
is  re(iuired  to  caxise  a  lateral  movement 
giving  a  diagonal  resultant.  In  other 
wolds,  if  the  major  component  of  a 
diagonal  motion  is  supplied  by  external 
means,  the  coefficient  of  the  friction  resist- 
ing the  minor  component  of  the  movement 
is  very  small,  even  if  the  surfaces  are 
practically  unlubricated. 

Hence  the  rack-and-pinion  action  of  a 
worm  and  wheel  may  be  said  to  take  place 
under,  conditions  of  exceedingly  small 
friction,  so  that  there  is  pra<'tically  no 
variation  of  the  thrust  tending  to  separate 
the  worm  and  the  wheel,  and  therefore  no 
tendency  to  produce  noise  by  setting  up 
vibrations  in  the  wormshaft.  There  are, 
of  course,  other  causes  contributing  to 
the  silence  of  worm  gearing,  but  the 
author  considers  this  to  be  one  of  the  most 
impoitant. 

REVIEWS. 

LEKTRIiv  LiG  ITIN(;  CONNECTIONS.    S.  ReU- 

lell  &  Co.  Ltd.  Is.  net. 
That  this  little  volume  has  run  to  a 
seventh  edition  is  clear  evidence  of  its 
value  to  anyone,  be  he  engineer,  wireman 
or  layman  who  has  anything  to  do  with 
electric  lighting  systems.  A  pleasing 
feature  of  the  book  is  that  there  is  no 
"padding";  every  parag-raph  conveys 
useful  information.  The  new  edition  has 
been  revised  and  descriptions  in  many 
cases  simplified,  and  there  is  a  very  use- 
ful section  on  automobile  lightins. 


Building  Materials.  By  A.  P.  Laurie, 
M.A.,  D.Sc,  F.R.S.E.,  F.C.S. 
Oliver  &  Boyd,  Edinburgh.  6s.  net. 
It  is  not  possible  to  draw  a  clear 
line  of  demarcation  between  building 
materials  and  engineering  materials,, 
therefore  there  are  certain  sections  of  all 
books  on  building  construction  and 
materials  that  interest  engineers.  The 
book  before  us  is  essentially  a  students 
text-book,  very  clear  and  concise,  and 
illustrated  Avith  Avell-produced  photo- 
graphs and  line  sketches.  The  most 
interesting  chapters  for  the  engineer  are 
those  on  concrete  and  metals.  The 
chapters  on  concrete  contains  much  use- 
ful information;  that  on  steel,  lead,  brass, 
etc.,  is  distinctly  elementary.  Construc- 
tional engineering  apprentices  should  find 
this  book  of  value  to  tluun. 


AiTOMATic  CiRcriT  Breakeks. — The 
(ieneral  ]*]leitric  Cc.  have  issued  a  leaflet 
\\hich  contains  revised  prices  of  theii 
automatic  circuit  breakers  appealing  in 
section  X-?  of  theii  complete  (Catalogue. 


MAECH  18,  im 


ENGINEER  TNG    WORLD . 


29 


Transport. 


ROAD. 


'  Reducing  Transport  Costs. 

,  The  vfxeil  (|uestioii  ut  tiaiispoit  is  coa- 
I  staiitly  exei'ci.siug-  the  minds  of  those  res- 
I  poiisible  for  the  policy  of  any  nianufactur- 
:  iiig  concern  in  the  country-.  For  long- 
.  distance  work  it  is  not  uncommonly 
'  supposed  that,  despite  the  present  high 
I  cost  of  freight  on  our  railways,  they  re- 

■  main  more  economical  than  a  i"oad  trans- 
'  port  service. 

That  this  is  a  fallacy  is  asserted  by 
I  practically  everyone  who  has  tried  both 
'  methods,  and  what  appears  to  be  incon- 
"  trovei'tible     evidence     is     provided  by 

istatistics  prepared  by  a  British  maniifac- 
|;turer  of  world-wide  rej)u1e. 
r    The  period  taken  is  for  the  week  ending 
"February  11,  and  we  are  assured  that  not 

only  are  the  figures  accurate  in  every  res- 
;^pect  but  they  relate,  in  the  case  of  road 
I  transport,  to  actual  payments  to  outside 

contractor's — working,  presumably,  at  a 
i  profit— and  not  to  a  fleet  of  veliicles  owned 
-  by  the  company  itself. 

1'  Summarised,  the  figures  show  that  dur- 
l  ing  the  period  mentioned  the  merchandise 
'  carried  amounted  to  oQO  tons.  Had  each 
I  consignment  gone  by  rail  the  freiglit 
:  charges  would  have  been  £197  17s.  9d., 
i  whereas  the  actiial  ('0>f(  by  road  was  onlv 
!  £528  Is.  6d.,  a  difference  of  £2m  16s.  3d. 

We  are  informed  that  the  total  saving 
;  effected  to  February  11  (since  January  !), 
j  when  the  system  of  comparative  costing 

■  was  introduced),  amounts  to  iipwards  of 
£1.2U0,  and  it  is  particularly  to  be 
noticed  that  the  merchandise  carried  is  an 

j. everyday  commodity  without  any  special 
.!  features  whicli  would  account  for  unusual 
1  economy  being  effected  by  the  use  of  self- 
propelled  units.  Also,  there  has  been  no 
-attempt  to  translate  into  terms  of  money 
\  the  economy  in  time  which  is  universally 
|. admitted  to  be  the  premier  advantage  ot 
'■  load  transport. 

I  Mobile  Workshops. 

j;  Of  all  the  various  applications  of  road 
I  motor  transport  none  are  so  interesting 
Las  those  which  are  peculiar  to  the  engi- 
nieering  world.  As  a  matter  of  course,  we 
^  have  had  heavy  motor  vehicles  utilised  for 
I  the  rapid  and  economical  conveyance  of 
i'  heavy  and  light  engineering  commodities, 
j'  Many  works  and  factories  are  to-day 
1  largely  dependent  for  their  supplies,  both 
f  of  fuel  and  raw  nmterials,  to  the  petrol 
[motor  lorry  or  the  steam  wagon.  It  is 
*  not,  however,  this  aspect  of  the  matter 
I  that  we  propose  noticing  here.  Rather  is 
(  its  relation  to  the  continuous  running  of 
j  the  factory  plant  that  at  the  moment  in- 
rterests  us.  There  is  for  the  engineer  the 
j  anxious  time  when  a  power  unit  or  piece 
jjof  machinery  develops  a  flaw,  a  fracture, 
j  or  some  otlier  piece  of  trouble  which  at 
I  once  puts  it  out  of  commission.  To  dis- 
j  mantle  and  send  it  away  for  repairs  may 
Hie  the  means  of  considerable  delay,  ruu- 
I  uing  into  days,  but  for  the  fact  that  in 
many  centres  there  are  now  mobile  repair 
nlants  which  can  be  rushed  to  any  part  of 
j  the  country  at  a  moment's  notice.  One 
[eminent  firm  of  rommercial  motor  manu- 


facturers has  been  asked  for  the  very  tine 
mobile  welding  units  it  has  been  instru- 
mental in  fitting  out.  As  our  readers 
know,  there  is  frequently  the  utmost  need 
for  welding  facilities  that  can  only  be 
provided  by  the  motor  vehicle  fitted  out  to 
generate  electric  current  for  welding  pur- 
poses. And  they  aie  certain  to  come  more 
and  more  into  demand  as  they  are  under- 
stood and  appreciated.  At  present  the 
majority  of  these  mobile  repair  units  are 
found  in  connection  with  shipbuilding 
and  dock  yards,  where  they  have  lieeii 
found  exceedingly  valuable  on  a  wide 
variety  of  woik.  In  many  branches  of 
public  service  engineering,  Avhich  need 
not  here  be  detailed,  these  automobile 
first-aid  plants  must  gTow  in  favour  since 
what  most  matters  in  cases  of  breakdowns 
is  the  restoration  of  the  public  service. 
Cost  of  repairs,  although  a  very  important 
thing,  is  purely  secondary.  Already  we 
have  such  units  in  tramways  service,  in 
connection  with  watei'works,  gas  under- 
takings, and  telegraphs,  but  these  by  no 
moans  limit  their  utility.  One  of  these 
days  the  travelling  workshop  will  be  a 
common  sight,  and  whether  it  be  the 
execution  of  a  weld  in  the  kitchen  boiler 
or  a  piece  of  purely  plumbing  work, 
everything  will  be  available  in  the  mobile 
works.  The  works  engineer  who  is  respon- 
sible for  several  factories  in  different  parts 
of  the  country  would  do  well  to  study  the 
question  of  installing  such  an  auxiliary 
as  we  have  been  considering,  since  it  will 
make  him  so  much  more  independent,  and 
at  the  same  time  ensure  that  any  emei- 
gency  can  be  dealt  with  in  the  shortlist 
possible  time. 


AIR. 

An  Enterprising  Programme. 

With  reference  to  the  question  of  cargo 
transport,  it  is  expected  that  a  regular 
daily  "  goods  service  "  will  be  brought 
into  operation  on  the  Continental  air 
route  from  Croydon  during  the  comiii;> 
month.  Within  a  few  weeks  the 
arrangements  that  have  been  in  hand  for 
some  time  in  connection  with  tlic  lighting 
of  the  aerial  route  from  Croydon  to  tin* 
coast  should  be  completed.  Croydon  ha^ 
always  been  equipped,  with  a  powerful 
aerial  lighthouse,  and  a  similar  pilotage 
light  has  been  erected  at  Lympne  on  flu 
coast  of  Kent.  Between  these,  two  other 
lighthouses  are  now  in  the  course  of  erec- 
tion, one  at  Tatsfield  Hill,  Surrey,  and 
another  at  Cranbrook.  Kent.  These 
lights,  which  will  be  of  70,000  and  90,001) 
candle  power  respectively,  are  of  the 
"  automatic  gas  acetylene  "  type.  Foi' 
the  lighting  of  the  remaining  portion  of 
the  route  on  the  other  side  of  the  Channel 
the  French  authorities  are  responsible. 

When  this  daily  goods  air  express 
con'es  into  operation  it  will  leave  Croydon 
at  2-30  a.m.  and  arrive  at  Paris  about 
5  a.m.  A  special  motor  service  will 
collect ,  mails  from  all  I/ondon  railway 
termini  between  midnigl^t  and  1  a.m. 
Thus,  a  parcel  posted  in  Manchester  after 
business  hours  will  be  delivered  in  Paris 


hy  the  first  post  on  the  following  morn- 
ing. A  complementary  service  will  be 
operated  from  Paris  to  London.  This  is 
certainly  a  development  of  commercial 
aviation  that  warrants  the  whole-hearted 
sui)port  of  the  commercial  community. 
At  present  the  most  appalling  delays  are 
experienced  by  many  business  houses  in 
the  transmission  of  parcels  to  the  Con- 
tinent, it  sometimes  taking  weeks  for 
parcels  to  reach  the  French  provinces 
from  London. 

Special  '<  Goods"  Aeroplane. 

A  good  sign  of  the  increasing  prosperity 
of  commercial  aviation  lies  in  the  fact  thai 
aircraft  designers  are  already  being 
induced  to  concentrate  upon  special  lines 
of  development.  When  the  demand  for 
"specialisation"  begins  to  assert  itself 
in  any  new  industry  it  may  be  taken  as  a 
fairly  sure  indication  of  the  successful 
growth,  and  general  expansion  of  that 
industry.  In  the  case  of  the  aircraft 
industry  the  new  departure  takes  the  form 
of  an  aerial  pantechnicon.  Hitherto,  the 
same  type  of  machine  has  been  used  to 
cany  passengers  and  cargo  on  the  exist- 
ing air  routes.  When  a  particulai 
machine  was  needed  for  an  all-cargo 
flight,  the  necessary  arrangements  were 
made  by  removing  the  pass(>nger  seats 
and  effecting  one  or  two  minor  alterations 
In  the  interior  of  the  machine.  In  fact, 
tlie  passenger  saloon  of  most  modern 
machines  is  built  with  this  special  object 
in  view — i.e.,  that  of  facilitating  its 
tiansforniation  from  passenger  to  cargo 
machine  as  the  occasion  demands.  The 
first  ■  cargo  aeroplane  has  now  been 
designed  by  Mr.  H.  P.  Ftdland,  chief 
engineer  and  designer  of  the  Crloucester- 
sliire  Aircraft  Co.  Ltd.,  of  Cheltenham. 

A  Novel  Design. 

The  Gloucestershire  '*  Groods  Carrier,"  as 
this  new  machine  is  called,  has  a  folding 
fuselage.  W^hen  the  rear  portion  of  the 
fuselage  is  folded  to  one  side,  access  is 
thereby  given  to  the  cabin  or  "  hold  "  of 
the  aeroplane.  This  compartment  is  of 
regular  .  rectangular  shape,  measuring 
5  ft.  6  in.  by  4  ft.  2  in.  by  lift.  S  in., 
and  giving  a  cubic  capacity  of  270  cubic 
feet  (approximately).  The  engine  mount- 
ing is  attached  to  the  forward  bulkhead 
of  the  cabin,  which  is  covered  with 
aluminium  and  asbestos  sheeting.  The 
engine  mounting  itself  is  composed  of 
steel  tubing,  and  connection  is  made  to 
the  body  of  the  machine  by  four  strong- 
lugs.  A  feature  of  this  machine  is  that 
no  cables  or  pulleys  are  used  in  the 
controls,  all  movements  being  effected  by 
means  of  push  and  pull  rods.  All  bear- 
ings that  are  likely  to  be  subjected  to 
heavy  wear  are  bushed  and  fitted  with 
ball  races.  The  "  Goods  Carrier "  is 
equipped  with  a  360  h.p.  Rolls  Royce 
"  Eagle  VIII.  "  engine,  and  has  a  useful 
load  of  1,600  lb.  At  average  cruising 
speed  of  92  miles  per  hour  a  useful  load 
of  3'7  lb.  per  horse  power  is  shown.  This 
lu'oneer  cargo  aeroplane  should  do  a  good 
deal  towards  convincing  the  commercinl 
world  of  the  practical  value  of  aerial 
transport. 
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THE  CLARK  TRUCLIFT. 


The  use  ot  the  small  self-propelled  trucks 
for  transport  purposes  in  and  arcmid .  in- 
dustrial plants  has  made  great  headway 
durino'  the  past  few  yeai-s.  -Tbf  wbrk  of 
this  kind  the  best  make  of  truck  is  un- 
doubtedly   a    self-coniainod    unit,  which 


The  Machine  in  operation. 

will  give  the  utmost  flexibility  in  use, 
and  be  always  ready  for  service.  A  novel 
truck,  which  oifers  to  meet  the  above  re- 
cjuirements,  is  the  Clark  ,"Truclift,"  a 
self-contained  petrol-driven  machine, 
which  is  being  supplied  by  the  machinery 
department  of  Messrs.  Millars'  TimbeT  & 
Trading  Co.  Ltd.,  of  Pinners'  Hall.  G-eat 
Winchester  Street,  E.C.2.  This  truck  is 
provided  with  a  lifting  platfonn,  enabling 
the  opex"ator  to  load  and  unload  the 
machine  without  dismounting,  where 
g'oods  are  stored  on  suitable  platforms.  It 
is  under  3  ft.  in  width,  henoe  it  can 
operate  in  a  narrow  aisle;  it  will  cari-y 
a  load  of  4,0001b.  un  a  grade  of  11  per 
cent  on  low  gear;  and  it  will  turn  round 
an  inner  radius  of  3  ft. 

The  "  Truclift  "  is  a  four-wheel  truck, 
built  wi+h  a  rive4:ed  rl">annel  frame  and 
fitf^d  with  a  four-cylinder  petrol  en"ine, 
with      enclosed      valves,  high-tension 
magneto  ignitioii  .impulse  .«tartei'.  fixer! 
spark,    thermo-svphon    cooling   and  oil 
circulating     pumn.       Tlie     ensyine  is 
governor  controlled  innninfr  at  a  sneed  of 
1.000  revolutions  per  minute.    It  drives 
a  two-speed  gear  of  the  planetarv  tvne, 
and  a  pressiire  75ump  (for  operating  the 
lifting  platform)  by  means  of  a  roller 
chaiu.      From    the    gear    the    drive  is 
through  a  reverse  box  and  propeller  shaft 
to  the  fi'ont  or  drivin""  axle,  the  lattei' 
beins-  b^vel  driven.     Tlie  overall  reduc- 
tion in  hisrh  gear  is  a  trifle  over  5  to  1 . 
and  in  low  o>ear  1^1  to  1.    The  maximum 
speeds  of  the  truck  in  either  direction  in 
hioh  and  low  gear  are  six  and  two  miles 
per  hour  resnectivplv.    The  enyiiie-drivpai 
pressure    DiuYir)    orevio'i.slv    lefpned  to 
^ovces  lia-ht  oil  into  a  lift  cvlindo'  work- 
ing under  a  m-pssure  of  2401b.  upr  snuare 
inch,  when  liftin<.'  a  load  of  4,0001b.  on 
the  nlatform .  The  lift  cylinder  ha^  a  stroke 
of  6  in.,  and  it  opeiates  a  series  of  liftinsj 
levers  +hrou<?h  a  ^'ack  and  gear  seo-^^ient. 
This  1,-ft  gear  will  operate  the  4.000  11, 
load  f^'^m  +he  minimum  height  of  11  in 
above  the  floor  to  the  maxinium  heioht  of 
16  in.  in  eight  .seconds.    The  lift  can  be 
stopped  at  any  point  by  the  control  lever. 
The  truck  brake  is  operated  by  a  foot 
pedal  on  the  running  board,  the  brake 


being  applied  automatically  when  the 
driver  removes  his  weight  from  the  pedal. 
A  carefully-thought-out  system  of  lubri- 
cation is  provided  to  all  parts — high- 
grade  ball  and  roller  bearings  are  used 
in  the  running  mechanism  and  thrust 
bearings  under  the  steering  forks.  The 
operating  levers  are  mounted  on  the  dash 
beside  the  running  board.  A  horizontal 
movement  of  the  control  lever  operates 
the  reverse  mechanism,;  up  and  dlown 
movements  operate  the  slow  and  liigli 
speed  gears  respectively.  There  is  a 
natural  dragging  effect  present  in  the 
transmission,  due  to  the  planetary  gears 
running  over  one  another  in  the  lubricant 
and  this  provides  'a  means  of  delicately 
manoeuviing  the  truck,  when  operating 
the  reverse,  by  slightly  releasing  the 
brake. 

This  truck  is  intended  to  compete  with 
the  electric  battery  truck,  and  it  is 
claimed  to  have  greater  mobility;  les.s 
weight,  owing  to  absence  of  storage  bat- 
tery, which  also  represents  a  continuous 
saving  in  haulage  charges ;  of  full  power 


Plan  of  the  Machine. 

throughont  its  entire  working  period, 
whether  it  runs  for  two  hours  or  24  hours 
per  day.  Tlie  ((uestions  of  battery  depre- 
ciation and  maintenance  and  of  chargin*j 
do  not,  of  course,  arise. 


New  Aerial  Lines  fob  Brazil.— The  establish 
ment.  of  two  aerial  navigation  lines  between  Rio  de 
Janeiro  and  Porto  Alegre  has  been  approved  bv 
Federal  Decree,  according  to  a  report  to  the  U.S. 
Commerco  Departnient  by  A^istant  Trade  Coinmis 
sioncr  Enibry  at  Rio.  Their  installation  by 
September  1,  1922,  is  authorised.  Radio-telegraph 
and  radio- telephone  stations  will  be  established  along 
the  two  linos  at  landing  points  of  300  kilometres 
maximum  intervals,  and  will  be  equipped  fo:-  a 
comniuriication  service  up  to  500  kilometres  in 
range.  The  'erminal  stations  are  to  have  suffirient 
power  for  direct  in'ercommunication.  The  two 
h'nes  are  intended  rrincinally  for  the  servica  of 
an'piy  and  navv.  but  the  Government,  when  it  see? 
fit.  ma-\'  permit  them  to  be  used  for  sporting  raids 
and  for  trial  commercial  flights,  on  conditions  of 
obedience  to  rrculatiou';  and  payment  of  a  fee  in 
lire  case  Of  commercial  flighf^i. 


PLANT  FOR  NEW  STEEL- 
MAKING  PROCESS. 

Metallcegists  have  dreamed  for  years  of 
some  process  by  which  steel  could  be  pro- 
duced direct  from  iron  ore.  At  various 
times  scientists  of  note  have  actually 
made  experiments  in  this  direction,  with, 
so  far  as  is  known,  the  one  Jesuit  that 
whatever  processes  have  been  devised  have 
proved  either  unworkable  or  else  impos- 
sible to  exploit  commercially. 

Of  recent  years,  however,  a  French 
metallurgist,  M.  Basset,  has  claimed  to 
solve  the  problem,  and  although  his 
announcement  was  received  sceptically  at 
first,  there  is  evidence  to  show  that  he  has 
secured  strong  financial  support  for  his 
undertaking.  Kxactly  how  the  process  is 
to  be  worked  is,  of  course,  not  known. 

The  plant  for  this  new  process  has  been 
constructed  at  the  Imperial  Steel  Works, 
Sheffield.  Two  of  the  most  powerful 
engines  of  the  Midland  Railway  Co.  were 
employed  to  draw  something  like  a 
quarter  of  a  mile  of  trucks  laden  with  the 
assortment  of  heavy  machinery  constitut- 
ing this  first  unit.  It  was  estiniated  that 
in  all  there  were  1,000  tons  of  machinery 
on  the  move,  200  of  which  represented  thf 
weight  of  the  plant  being  shipped  to 
France.  Special  arrangements  had  to  In 
made  to  ensure  safety  on  the  journey  to 
Hull,  whence,  by  special  steamer,  the  con- 
signment will  be  shipped  to  Rouen.  So 
great  was  the  risk  in  transporting  the 
huge  mass  that  ".the  French  railway 
authorities  have  also  had  to  be  collaboi'- 
ated  with,  and  special  arrangements  made 
to  handle  it  on  its  arrival  in  France. 

For  example,  there  were  at  least  a  dozen 
cylindrical  tubes,  each  measuring  10  ft. 
or    11  ft.    in    diameter,    la.shed  down 
securely  on  to  wooden  beds  by  means  of 
great  chains.    There  were  a  large  number  ol 
ca.st-steel  riding-  rings  measuring  13  ft. 
6  in.   in  diameter  and  weighing  8  ton? 
each.    They  had  to  be  fixed  in  a  slanting 
position  on  ends.    Had  they  been  laid  flat 
T  they  would  have  exceeded  the  gause  limit 
sj  Placed  upi  ight,  they  would  probably  have 
5,  damaged  bridges  and  tunnels. 

Great  secrecy  had  to  be  observed  in  the 
construction  of  the  plant,  and  the 
inventor  has  expressed  himself  as 
thoroughly  satisfied  in  this  respect.  One 
of  the  conditions  of  the  order  was  that 
there  should  be  no  sub-contracting. 

The  basic  principle  of  the  Basset  pro 
cess   is,   ac  fording-   to   the   E-Jgar  AUrn 
News,  somnvhat  akin  to  the  rotary  kihr 
of  a  cement  woiks.    The  use  )f  the  blast 
furnace  is  entirely  eliminated,  and  this, 
of  course,  is  the  important  factor,  when 
the  cost  of  producing  steel  is  taken  intc 
consideration.    The  ore  will  be  projecter 
at  one  end  into  revolving  cylinders  sonu 
200  ft.    long,    and   as   it  works   its  way 
towards  the  other  it  will  be  fired  with 
pulveri.sed  coal,  much  in  the  same  way  B 
a  rotary  cement  kiln.    The  cvliu'lei's  wil 
be  lined,  of  cr urse,  with  firebrick,  anr 
when  revolving,  will  Aveigh  nbo  it  400  ton-| 
each.    It  is  to  be  hoped  in  a  -uh^equpnti 
article    to    give    more    complete  anq 
technical  details  of  this  intevestino-  plant 
the  possible  success  of  which  would  hnvt 
an  enormous  effect  upon  the  steel  industr\ 
as  a  whole. 
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NATIONAL  (AMERICAN)  MOTOR 
BOAT  AND  POWER  SHOW. 

(By  Oto  Own  Correspondent.) 
The  seventeenth  annuaJ  exhibition  of  motor  bouts, 
engines  and  accessories  at  the  Grand  Central 
Piiiace,  New  York  City,  was  thoroughly  successful. 
The  city  and  nietropoiitan  area  surrounding  it  has 
a  great' number  of  its  inhabitants  interested  in  this 
phase  of  engineering  activity,  for  not  even  the 
automobile  show,  held  a  few  we«ks  ago,  attracted 
more  visitors. 

Jlotor  boats  of  every  type,  ranging  from  the 
small,  dory  to  ocean  cruisers  measuring  up  to  55  ft. 
in'length,  were  to  be  seen,  the  latter  attracting 
!  most  attention.    The  total  number  of  poweu  boats 
■e.xhibited  was  40.  Ne.xt  to  the  bigger  cruisers  racing 
'  boats  were  the  attraction.    Some  idea  of  how  the 
future  of  motor-boat  building  is  trending  in  this 
country  may  be  gathered  from  the  statement  made 
\  by   Mr.    Cris.    Snuth — veteran    builder    of  speed 
boats,   and  the  designer  of   both   defenders  and 
.  challengers  for  the  Harmswortli  Trophy — tliat  he 
had  organised  a  new  company  which,  although  it 
will'  build  all  kinds  of  speed  craft,  will  make  a 
"-specialty  of  a  standardised  boat,  to  sell  at  a  low 
■  price.    In  other  words,  Mr.  Smith  thinks  that  the 
Snotor-boat  industry  needs  a  Henry  Ford  to  popu- 
larise i,t,  and  he  has  stepped  into  the  breach. 

'.  There  was  a  record  display  of  engines,  with  those 
.'of-  the  oil-burning  and  petrol  burning  types,  of 
li'course,  predominating,  the  larger  of  these  weighing 
I  between  12  and  13  tons.  And,  as  internal-combus- 
^tion  engines  were  first  developed  for  boat  propul- 
jlsion,  it  is  but  natural  that  buildeis  of  motor-boat 
i< engines  are  looked  to  for  improvements.  Indeed, 
■speaking  of  the  Diesel  engine  before  the  members 
!  nf  the  National  Association  of  Engine  and  Boat 
'Manufacturers,  Mr.  Henry  R.  Stuphen,  the  presi- 
I  dent,  told  of  wha/t  he  saw  when  over  in  Germany, 
^,:where  a  Diesel  engine  had  been  built  and  tested 
l.iwbich  developed  16,000  h.p. 

;  The  engine  exhibits  ranged  all  tlie  way  from  the 
[strange  looking  engine  of  a  naptlia  Jauncli,  the 
[■'father"  of  the  present  day  motor  boat,  a  craft 
I  that  was  put  in  the  water  in  1HH5  and,  while  shown 
I  aSi-,a.  curiosity,  is  .still  in  good  cnnditiun,  to  a  croiss. 
i  section  of  the  Sperry  "compounded"  internal- 
''coinbustion  engine,  which  has  already  been  men- 
I  tioned  in  the  }Jnf/i iici'ring  li  orld.  I  am  told  that 
i,it  is  the  intention  to  have  this  engine  built  in 
•England  as  soon  as  the  company  is  ready  to  pusii 
;  its  sale  in  foreign  countries.  '    ,  . 

f  A  "  mystery  boat  "  was  shown,  equipped  entirely 
'  by  electricity,  cooking,  heating,-  lighting  and  power, 
jihundreds  of  visitors  have  tried  in  vain  to  find  the 
.engine  in  this  craft,  but.  up-  to  the  close  of  the 
•  Exhibition  no  one  has  discovered  where  the  elec- 
'^h'ical  motor  is  hidden  away. . .  The  Smith  marine 
;win  six  engine  attracted  a  "good  deal  o;f  attention 
because  it  was  with  this  enjginc  that  the  Gar  Jr.  II. 
^vvas  equipped  when  she  won  the'  2,000  mile  race 
|..vith  an  express  train  from  jVIiami,  -Florida,  to  New 
i'i'ork. 

I(  The  Kraus  conbinuous-combustipn  oil  engine  is 
[i  new  type  just  being  introduced.  It  is  claimed 
I  or  this  new-comer  that  it  has  less  parts  than  other 
I 'ngines  and  is  tlierefore  clieaper  to  manufacture, 
j  ind  that  its  op.erating  cost  is  but  one-si-xth  that  of 
I'l  petrol  engine,  seeing  that  it  is  operated  with 
[l-uel  that  is  non-explosive  and  obtainable  at  a  cost 
j  )f  a  few  cents  a  gallon. 

f,  A  steam  power  equipment,  known  as  "  Besteam." 
ji.vas  an  outstanding  feature  among  so  many  oil 
l^ngines.  It  occupies  about  the  same  space  as  a 
•Petrol  engine  of  tlie  same  horse  power.  It  is  said 
!iy  the  makers  that  this  installation  practically, pays 
i/For  itself  in  the  course  of  300  working  days  on 
I  saving  in  fuel  alone  because  of  the  high  efficiency 
ipf  the  boiler  and  engine,  lo.w  grade  and  cost  of  fuel 
vmd  the  use  of  highly  superheated  and  high-pressure 
i^iteam. 

[;  There  were  no  British  exhibits  in  evidence,  or 
j  rather,  I  should  say,  no  English  ones,  as  Canada 
'  ivas  represented  by  a  number  of  accessories.  Italy 
(Vas  represented  by  the  Isotta  Fraschini  marine 
notor  engine,  made  in  Milan.  Italy.  Tliere  was  also 
^  t^erman  M.A.N.  100  h.p.  six-cylinder  Diesel  oil 
iisme,  just  arrived,  the  agency  for  which  has  been 
|aken  over  by  an  American  conceiii.  It  will  be 
runt  in  this  country. 

j  Tlie  Sperry  Gyro  ship's  stabiliser  was  on  view 
j  nd  m  working  order,  as  was  a  gyro-compass,  a 
l(.ntinuous  course  and  speed  indicator  and  a  mag- 
etic  clutch  made  by  the  same  concern.    Tliis  clutch 
•ansmits  power  entirely  through  air  gaps,  having 
19  touch  of  the  electric  motor  without  its  mass  and 
lertia.     It  ,s  especially  adapted  to  ti-an.omitting 
l^wer  from  Diesel  or  oil  engines,  beside  filling  the 


need  where  a  fie.xible  coupling  is  required  in  power 
transmission.. 

Ball  bearings  arc  winning  their  way  into  every 
branch  of  power  transmission.  They  were  shown 
applied  to  a  reverse  gear,  which  is  said  to  be  the 
only  one  made  so  far.  In  general,  opinion  among 
yachtsmen  here  appears  to  have  crystailised  into  a 
conviction  that  with  unlimited  power  they  were 
developing  an  unwholesome  type  of  boat  and  in- 
creasing the  expense  so  that>  it  became  a  wealthy- 
man's  sport.  Now,  the  boats  have  to  be  of  the 
displacement  type  instead  of  being  built  to  behave 
after  the  fa.shion  of  a  hydroplane. 

In  conclusion,  I  again  quote  Mr.  Stuphen,  wlio 
makes  it  clear  that  the  yacht  and  its  owner  have 
rendered  a  distinct  service  to  the  more  serious 
occupations.  "The  future  of  shipping  and  ship- 
building here,"  he  told  the  boat  and  engine 
builders,  "  depends  on  being  able  to  compete  with 
foreign  ships  and  foreign  shipping.  Because  of  our 
high  .standard  of  living  as  compared  with  other 
countries,  our  costs  of  operation  are  much  Jiigher 
than  the  costs  of  operating  foreign  vessels.  To 
overcome  these  high  costs,  shipping  men  are  look- 
ing for  big  savings  in  expense  in  engines  and  their 
operations,  and  the  engines  of  the  lieavy  oil  type 
are  going  to  enable  American  ships  to  compete 
with  those  of  other  nations  for  the  world's  carrying 
trade.  These  engines  all  grew  from  the  fads  of  a 
few  enthusiasts  who  made  the  internal-combustion 
engine  possible.  The  yachtsmen  paid  the  bil'is  and 
enabled  the  engineers  to  experiment.  The  yachts- 
men supported  tlie  men  who  steadily  improved 
these  engines,  and  to-day  the  big,  heavy  oil  engine, 
the  engine  of  the  future,  may  be  said  to  liave  been 
developed  for  all  practical  and  economic  purposes 
from  the  original  naptha  launch  motor  built  in 
1886." 


UTILITY  OF  BLAST  FURNACE 
GAS. 

f5LAST-FLiRNACE  and  steel  wcnks  engineers  have  been_ 
occupied  recently  to  an  increasing  extent  with  the 
treatment  and  application  of  gaseous  fuels,  and 
with  the  present  day  industrial  position  the  subject 
has  become  still  more  pixjminent.  Blast-furnace 
gas  particularly  is  calling  more  and  more  for  their 
attention,  as  the  gas  is  an  always  present  bye- 
product  and  (where  the  blast-furnace  plant  is  an 
extensive  one)  appears  in  very  large  quantities. 
In  this  connection,  an  interesting'  paper  was  given 
by  Mr.  W.  F.  Clements,  M.A.M.E.E.,  to  the 
members  of  the  Barrow  and  District  Association 
of  Engineers,  dealing  chiefly  with  the  question  of 
the  removal  of  dust  from  the  gas,  the  resulting 
increased  efficiency  of  the  gas  and  tlie  benefits 
accruing  therefrom. 

In  consequence  of  the  velocity  with  which  the 
gas  passes  from  the  furnace,  lie  pointed  out,  it 
can-ies  with  it  a  certain  quantity  of  dust  collected 
from  the  materials  in  the  furnace,  varying  from 
3'5  to  8'0  grammes,  and  in  some  cases  as  high  as 
]2'0  to  Ki'O  grammes  per  cubic  metre,  in  accor- 
dance witli  the  maiterials  charged  and  the  pressure 
of  blast  adopted.  This  dust  content  can  be 
separated  into  two  definite  classes  :  (1)  That  which 
consists  of  fine  ore  and  particles  of  coke,  which  can 
generally  be  caught  up  in  properly  designed  dust 
catchers;  and  (2)  that  which  is  largely  in  the 
form  of  very  fine  dust,  such  as  lime  and  numerous 
alkalies,  whicli  are  all  very  difficult  to  eliminate 
from  the  gas.  When  crude  gas  is  applied  to  stoves 
or  boilers  it  is  found  in  practice  that  a  veiy  large 
amount  of  the  dust  content  lis  given  Up  in  the  com- 
bustion chamber,  and  tliat,  as  ,  a  consequence,  the 
efficiency  of  the  .stove  or  boiler  is  very  rapidly 
imnaired. 

For  a  number  of  years  at  lias  been  generally 
recognised  by  blast-furnace  engineers  that  the 
use  of  blast-furnace  gas  in  its  dust-laden  state  is 
veiy  uneconomical.  Even  in  the  days  of  cheap 
fuel  and  labour  it  had  come  to  be  considered  a 
paying  proposition  to  instal  a  gas-cleaning  plant, 
and  recent  great  increases  in  prices  have  only 
served  to  strengthen  this  opinion,  wliilst  the 
present  need  of  increased  production  provides 
another  argument  in  favonr.  of  adopting  every 
means  of  increasing  the  efficiency  and  capacity  of 
existing  plants. 

Descriptions  and  workng  results  of  varous  types 
of  wet  and  dry  cleaning  plants  (particularly"  the 
Halberg-Beth  system  in  the  latter  category) '  came 
within  the  purview  of  the  paper,  which,  in  its 
entirety,  sought  to  establish  the  following  six 
points  : — 

(1)  That  it  does  pay  to  instal  a  gaa-cleaiiing 
|)lant.  and  with  results  such  are  obtained  in 
dry  gas  cleaning  (especially  wit))  the  Halbcrg-Beth 


system)  no  large  iron  and  steel  works  are  fullj' 
equipped  without  some  efficient  means  for  gas 
cleaning. 

(2)  The  cleaning  of  the  gas  should  be  carried  out 
as  completely  for  stoves  and  boilers  as  for  gas 
engines,  as  it  is  not  the  rougher  dust  content  of 
the  gas  but  the- very  fine  fume  contained  therein 
that  is  .mast  detrimental  to  the  exposed  surfaces  of 
the  stoves  and  boilers. 

(3)  With  properly  cleaned  gas,  engines  run  by 
blast-furnace  gas  have  now  leaclied  such  a  state 
uf  perfection  as  to  mnri-  than  jiisilify  their  adoption 
and  substitution  in  ))Iaee  ot  ste.im  engines  and 
boilers. 

(4)  Gas  used  in  gas  engines  should  be  cleaned 
until  it  contains  no  more  than  '002  grammes  of 
dust  per  cubic  metre  ("001  has  been  reached  without 
special  effort). 

(5)  The  value  of  the  escape  gas  fix>m  a  blast 
furnace  may  be  taken  as  equal  to  the  total  coke 
consumption  if  the  weight  of  the  coke  be  con- 
sidered as  coal. 

(6)  The  power  required  for  cleaning  the  gas  for 
gas  engines  may  be  taken  as  3  per  cent  of  the 
maximum  power  the  cleaned  gas  will  develop  in 
the  engine. 


New  Technical  College  for  Hull.— The  Hull 
Corporation  have  received  a  gift  of  £10,000  from 
Air.  T.  R.  Fereijs,  M.P.,  in  order  to  purchase  a  site 
for  a  new  techiiical  college. 


Tenders  Inviteb  in  Australia  for  Centrifu- 
'■AL  Pumps.— The  Melbourne  Board  of  Works 
invites  tenders,  closing  June  G,  for  two  electrical 
centrifugal  pumps  with  a  capacity  of  18,000,000  gal. 
daily. — Reuter. 


Swedish  Railways  Reduced  Rates. — In  liiie 
with  the  reduction  in  passenger  and  freight  rates 
recently  announced  by  the  Swedish  State  Railways, 
the  management  of  the  privately-owned  Stockhoim- 
V'asteras  Bergslagen  Railway  on  January  1 
abolished  the  extra  rate  of  l5  ore  (0.04  dols.)  pei- 
100  ki.os  of  freight  above  the  ordinary  rates,  which 
has  been  in  force  for  some  time.  Reductions  of 
about  25  per  cent  in  freight  rates  have  also  been 
announced  by  the  (Joteborg-Boras  and  the  Boras- 
Alyosta  lines;  and  it  is  probable  that  all  the 
privately-owned  railroads  in  Sweden,  numbering 
over  140.  will  be  forced  to  reduce  both  passenger 
and  freight  rates  in  accordance  with  the  action 
of  the  State  Railways. 


Synthetic  Coal.  A  German  chemist.  Herr 
I'ruecker.  of  Munich,  claims  to  have  discovs'i  ed  how- 
to  make  coal  synthetically.  He  states  tlie  process  is 
very  simple,  and  is  being  patented  in  all  countries. 
It  occurred  to  him  that  coal  perhaps  had  its  origin 
in  something  othei;  than  organic  substances,  and, 
as  science  knows,  stones  with  some  coal  content  ai-e 
(o  be  found.  He  studied  these  stones,  and  finally 
chose  two  sorts  with  about  30  per  cent  of  co,-il 
ingredient.  He  pulverised  quantities  of  them,  added 
certain  chemicals  to  the  powder,  applied  heat  in 
various  degrees,  and  allowed  the  mass  to  cool  by 
certain  stages.  It  was  soon  noticed  that  the  per- 
centage of  coal  in  the  baked  mass  had  increased. 
Long  experiments  followed,  with  the  result  that 
eventually  the  finished  mass  contained  50  per  cent 
of  coal.  In  giving  his  opinion  of  the  discovery,  Dr. 
F.  G.  Donnaii,  Professor  of  Chemistay  at  Univer- 
sity College,  London,  says  :  "If  any  meaning  can 
be  read  into  Herr  Prueckner's  claim  I  am  inclined 
to  think  that  far  from  his  having  discovered  a 
method  of  making  coal  from  stones  (or  inorganic 
matter) — which  is  quite  out  of  the  question — he  has 
discovered  a  process  of  concentrating  the  organic 
(or  combustible)  element  by  getting  rid  of  the 
inorganic  in  his  material.  This  is  not  a  new  idea. 
There  are  shales  of  varyiiij;  degrees  of  carbonaceous 
value,  and  attempts  have  lieeii  made  to  remove  the 
mineral  elements  in  order  to  be  able  to  use  the 
combustible  element  for  fuel.  In  the  Scottish  shale 
oil  industry  it  would  be  an  advantage  if  such  preli- 
minary coiReiiti-alion  were  possible.  The  Mineral  ' 
Separation  Co.  Ltd..  London,  has  already  solved  this 
problem  in  copper  ore,  from  which,  by  a  process 
of  froth  flotation,  the  valuable  content  of  the  ore 
is  separated  and  becomes  wortli  smelting.  The 
problem  is  to  do  the  corresponding  thing  with  shale 
and  make  it  commercially  profitable.  Even  if  Herr 
Prueckner's  reported  achievement  has  anything  in 
it  technically,  it  is,  on  his  own  showing,  an  expen- 
sive one,  and  could  hardly  compete  commercially 
with  the  coalmine.  All  that'  I  can  say  definitely, 
in  view  of  Herr  Prueckner's  own  vagueness,  is  that 
the  process  of  concentrating  organic  matter  is  not 
scien ti fi cally  im possi ble. " 
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SHIPPING  NEWS. 

Bills  of  Lading  and  the  Hague  Rules. 

The  meichants  and  .shipowiuMS  in  ;Ik' 
Australiau  and  South  Aiiican  tiades 
have  been  discussing  ihe  piacii'.-al  applica- 
tion of  the  Hague  llules  to  bills  of  lading. 
The  actual  question  under  discussion  by 
the  Australasian  meichants  was  whethei- 
they  preferred  the  applications  of  bills 
of  lading  issued  in  this  country  of  the  sea 
Carriage  of  (xoods  Act,  1904,  or  the 
Hague  Rules.  It  lias  now  been  intimated 
by  their  representative  associations  that 
they  prefer  the  Hague  llules.  At  the 
same  time,  a  very  important  ])()int  hasbeen 
laised  by  the  merchants  respecting  the 
liabilities  io  be  assumed  by  the  shipping 
countries.  The  Ausi  i  ala>ian  bills  of  lad- 
ing at  the  present  time  piovide  that  ship- 
owners will  not  be  accountable  for  goods, 
merchandise  or  other  thing-s  of  anj-  des- 
cription, or  for  bank  notes,  bills  or 
securities  for  money  beyond  ^10  per  cubic: 
foot  for  measurement  goods,  or  per  hun- 
dredweight for  weight  cargo  not  beyond 
i"2()()  in  respect  of  any  one  package  ///(j 
raid  on  that  basis  in  the  event  of  jjaiiial 
loss  or  damage.  In  the  Hague  Rules  a 
liability  of  ±'i()()  is  mentioned,  and  mer- 
chants api)ear  to  be  of  the  o])inion  that 
the  clause  in  the  bills  of  lading  specifying 
a  liability  of  4^200  is  more  favourable,  and 
suggest  that,  although  they  prefer  I  he 
Inilk  of  the  Hague  Rules  instead  op  the 
present  terms  of  bills  of  lading,  they 
would  like  the  retention' i n  Itills  of  lading' 
of  the  particular  clause  specifying  i:l20(). 
As,  however,  the  Hag-ue  Rules  provide 
that  by  agieement  between  the  carrier, 
master  or  agent  of  the  carrier  and  the 
shipper  another  maximum  amount  than 
£'100  may  be  fixed,  provided  that  such 
maximum  shall  noi  lie  less  than  llic 
figures  above-named,  i1  will  be  seen 
that  there  is  no  limitation  in  the  Hague 
Rules  such  as  exi.st  in  the  bills  of  lading, 
namely,  the  clause  reading'  £10  per  cubic 
foot  measurement  or  ])er  liundredweiglit 
of  cargo.  AYe  can  only  conclude,  there- 
fore, that  the  meichants  have  not  studied 
very  carefully  the  clauses  in  the  existing' 
bills  of  lading  and  in  the  Hague  Rules, 
otherwise  they  would  clearly  see  that  in 
asking  for  the  I'etention  of  the  present 
clause  in  bills  of  lading  they  are  reducing 
the  shipowners'  liability  than  thai  stipu- 
lated for  in  the  Hague  Rules. 

Harbour  Improvements  in  British 
Honduras. 

The  Depaitment  of  Commerce  states 
tlia1  the  (jrovernnieni  of  British  Honduras 
has  signed-  a  ('(Uitract  with  an  American 
firm  involvijig  the  expendituie  of  275.000 
dtjls.  foi'  harbour  improvements.  These 
include  the  erection  of  a  sea  wall  along  the 
liver  Front,  the  filling  in  of  a  basin 
between  Fort  (jeorge  and  the  town,  and 
the  diedging'  of  the  channel  and  the  bar  of 
the  river  to  a  dejith  of  !)  ft.  Representa- 
tives of  the  company  are  now  on  the 
ground,  and  work  will  begin  at  once. — 
Renter. 

New  White  Star  Liner. 

'i'iic  new  While  Star  liner  Regnia  Ims 
started  on  hei'  maiden  voyage  to  llalitax 
and  Portland,  Maine.  It  is  (>xpected  that 
two  new  sister  ships  will  be  on  the  White 
Star  Dominion    sei'vice  shortly,   and  the 
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company  will  also  have  leady  before  long 
the  Majestic,  a  super-liner,  and  the 
largest  steamship  in  the  world. 

Speaking  to  the  guests  invited  to  view 
the  Regina  before  she  sailed,  Colonel 
Concanuon,  joint  manager,  stated  that  the 
company  is  pieparing  for  a  coming 
levival  in  trade,  and  confessed  his 
unabated  faith  in  Liverpool's  shipping 
iuture.  The  vessel  was  under  construc- 
tion during  the  war,  and  adapted  to  war 
use.  Now  she  has  been  reconditioned  by 
Harland  v.t  Wolff  for  the  use  she  was 
originally  designed.  She  carries  only  two 
classes  of  passengei's — cabin  and  third, 
0^J1  of  the  former  and  1,824  of  the  latter. 
Her  third-class  accommodation  is  equal  to 
the  saloon  of  little  more  than  a  generation 
ago. 


THE  LAW  COURTS. 


Bristol  Firm's  Claim. 

At  the  Bristol  County  Court,  on 
Maich  7,  an  adjourned  case,  the  evidence 
of  which  was  given  in  Novendiei-  last,  wa> 
resumed  by  Judge  Stanger,  K.C.  The 
plaintiffs  were  Messrs.  Priest  and 
Mullings  Ltd.,  engineeis,  Avondale  Iron 
Works,  Ketliam,  Bristol,  and  the  defen- 
dants were  John  Thomjjson  Water  Tube 
Boileis  Ltd.,  engineers,  of  Wolver- 
hamjiton.  The  (daim  was  for  £57  19s., 
the  balance  of  goods  .sold  and  deliveied, 
and  work  and  labour  done.  The  defen- 
dants were  indebted  to  the  plaintitt's  in  the 
sum  of  £251  10s.  9d.  at  the  commence- 
ment of  the  action,  but  had  since  paid  to 
the  plaintiffs  the  sum  of  £100  Os.  9d.  on 
account,  leaving  a  balance  due  of  £57  19s. 
Mr.  A.  Myddelton  Wilsheie  (instructed 
by  Mr.  G.  C.  Rallison)  was  for  the  plain- 
tiffs, and  Mr.  I-ong  (instructed  by  Messrs. 
Hooper  &  Fairbuiii,  of  ])udley)  was  for  the 
defendants.  (Counsel  having-  addressed  the 
court  and  read  a  great  deal  of  coiiespon- 
dence  his  Honour  deferred  judgment  until 
a  later  date. 


THE  LOCK-OUT. 

(Contnmed  fmin  paije  24.) 

tion  whatever  from  the  executives,  and 
this  seems  an  indication  that  it  will  be 
rejected.  It  is  difficult  to  coin])ute  tlie 
numbei  of  menibeis  of  the  A.E.C  who  are 
alfected,  but  it,  is  (|uestioiiable  whether 
moie  than  one  hundred  and  fifty  thousand 
will  be  involved,  having  regard  to  the  large 
number  of  non-federated  establishments 
and  the  number  of  engineers  who  do  not 
come  directly  undei-  the  inirview  of  the 
Employers' Federation.  The  A.E.l".  have 
decided  not  to  withdraw  their  ai)]uentices 
and  foremen,  ami  if  the  engineering  deiiart- 
ments  alone  were  concerned,  it  is  probable 
firms  could  continue  for  some  consideiahle 
time.  If  attenijits  are  made  to  introduce 
nou-uniouists,  the  disinite  may  spread 
very  rapidly.  It  is  regrettable  that  the 
ballot  of  thei  other  unions  could  not  have 
been  taken  in  a  bettei'  atmosjihere  than 
now  obtains,  as  the  very  fact  of  the  A.E.I^. 
niemhtMs  lieing  locked  out  will  und(Uil;tedly 
influence  many  trade  unionists  to  vote 
against  the  a-C'Ceptancc  of  the  lecommenda- 
tion. 


March  is,  i9Z2 

THE  ELASTIC  PROPERTIES  OF 
WIRE  CABLE. 

(Continntfl  from  })a<je  ■>.) 

pi  oportional  limit,  we  bave  also  usetl  it  i 
that  sense  in  order  to  avoid  confusion. 

There  is  cotrsiderable  variation  betwee 
the  modulus  of  different  sized  specimen 
of  the  same  type.  In  order  to  show  th 
com])arative  modulus  values  for  tli 
different  types  of  cable,  table  1  was  pit 
pared,  selecting  the  same  size  of  cabl 
from  each  type  as  nearly  as  it  was  possiblj 
to  obtain. 

There  is,  in  several  cases,  quite 
difference  between  the  first-run  moduli 
obtained  on  different  specimens  of  th 
same  cable.  The  largest  of  these  diff'ereiM  ( 
is  in  these,  I  in.  7  by  19  cable,  specimei 
1-'}  and  14,  which  show  a  difference  ( 
about  3,200,000;  and  the  6  by  7. cabl 
sjiccimens  10  and  40,  which  show 
difference  of  2,700,000. 

The  highest  modulus  obtained  on  ai 
cable  is  27,79:{,100.  This  value  w; 
olitained  after  loading  below  the  elast 
limit.  It  should  be  remarked  here  th 
this  value  is  more  than  twice  as  large  : 
the  value  12,000,000,  which  is  common 
iiuoted  for  wire  rope. 

The  largest  increase  in  modulus  . 
found  in  the  l  in.  7  by  19  cable,  whic 
shows  an  increase  of  6,000,000  after  loa- 
ing  above  the  yield  jioint.  It  is  noticeal  ■ 
that  this  maximum  increase  occurs  on  1  t 
smallest-sized  cable.    The  phosphor-broi!! 

Table  1.    Cunipai-ative  Modulus  Values  fi>i-  , 
Diffevpiif  Types  of  Cable.  i 

Aveva  i 
Average         Modulus  af^ 
First  Run       Loading  al  (f 
Type.  Size.        Modulus.  Yield  P'U 

19  wire    -3^    24,870,000    25,C87  i) 

7  by  7    -3%    19,505,000    22.985  0 

6  by  7    6?    17,989,000    20.600  0 

7  by  19    -fy    15,605.000    20,112  ) 

7  bV  19*      11,307,000    11,953.) 

*  Phosphor-bronze. 

cable  shows  the  smallest  increase  1 
modulus  of  any  of  the  other  cables,  evi 
though  it  is  of  the  same  type  of  coiistn- 
tion  (7  by  19)  as  th.e  one  which  showl 
the  greatest  increase. 

While  it  is  true  that  the  modulus  s 
raised  a  greater  amount  by  loading  alue 
the  yield  point  than  below  the  ehisc 
limit,  it  is  to  be  remembered  that  a  vtf 
large  part  of  this  increase  is  due  to  e 
loading  below  the  elastic  limit.  It  s 
evident,  then,  that  the  net  effect  of  hi  - 
in<)-  above  the  yield  ])oint  is  .small. 

The  final  object  of  this  investiyat  1 
was  to  determine  whether  it  is  possible ) 
raise  the  elastic  limit  by  loading  a  liti? 
beyond  this  point.  The  lesulls  of  one  t 
of  ruu>  made  to  show  this  are  given  11 
Pig-.  4.  These  curve-  indicate  dcfiinf.v 
that  the  elastic  limit  can  lie  coiisideia  v 
increased. 


Canaui.\n  Iron  Outpit  in  Dece.mbkk. — Th  '  ,|J- 
duetion  of  pig  iron  in  Canada  during  Dec  ■un 
was  the  lowest  level  for  the  year,  only  anioiiii;ig 
to  39.917  long  tons,  all  of  which  was  uiade  in  I  rt 
furnaoes.  On  December  31  last  there  were  'ly 
two  furuaces  in  blast,  although  at  least  n 
furnaces  were  active  throughout  liie  greater  rt 
of  the  year.  The  average  monthly  output  "f  ;ig 
iron  durintr  the  12  mouths  ending  Deceinbcr  as 
50,000  tons,  or  less  than  the  average  nionil.v 
record  for  any  year  since  1908.  Tlivou?houi  he 
entire  period,  dtn-iiig  M'hich  a  total  of  59.00 
loni;  tons  of  pig  iron  were  made,  the  market  a* 
decidedly  quiet,  .ind  the  su.'pension  of  iiiterot- Ui 
n'on  was  general. 
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Patent  Abstracts. 


HEATiNG  AND  DE-AERATING  LIQUIDS. 

]  73,534. —D.  }5.  Morison,  Hnrtlepoul  Engine 
Works,  llaitlepinjl. — June  24,  1020. — To  de-aerate 
and  heat  liquids  such  as  boiler  feed- water,  the 
liquid  is  passed  into  a  pipe-like  structure,  and  into 
tlie  lower  end  of  the  column  are  upwardly  injected 
films  of  steam  at  a  velocity  and  pressure  such  as 
will  impart  to  the  liquid  an  upward  velocity 
appro.\imating  to  that  of  an  bubble  of  air  rising 
freely  through  the  liquid,  whereby  there  is  provided 
in  the  column  of  liquid  stream  line.^  of  upward 
unconfused  flow,  the  separated  air  or  gas  bubbles 
passing  upwardly  through  the  surface  of  the  liquid 
into  a  hood  or  receiver  from  which  the  air,  etc., 
cull  esi'ape  or  is  discharged.  The  desired  conditions 
are  attained  by  locating  the  noz/.le  (hrounh  vviiich 
tiie  steam  is  introduced  at  the  (  Mrrct  depth 
beneath  the  surface  of  the  liquid;  the.  ijosition  can 
l>e  determined  according  to  tlie  values  ot  the  pres- 
sure and  the  velocity  of  the  steam,  but  in  practice 
a.  satisfactory  result  is  attained  by  lowering  the 
nozzle  until  a  position  is  reached  where  the  up- 
heaval of  the  surface  ceases,  the  liberated  gas 
bubbles  breaking  through  the  otherwise  undisturbed 
surface.  The  efficiency  of  the  treatment  is  in- 
creased by  withdrawing  a  portion  of  treated  and 
hot  liquid  and  mixing  it  with  the  untreated  and 
rejativel.y  cold  liquid.  The  treatment  is  carried 
out    in   apparatus   similar    to    that    described  in 


Specifications  IKiilO/JU  and  I!)5(j4/Tl.  I  he  steam 
being  introduced  through  radial  slits  in  nozzles  2 
located  at  the  lower  ends  of  and  e.xteiiding  com- 
pletely across  a  pipe  or  pipes  3,  Figs.  1,  f)  and  7, 
in  which  the  de-aeiation  is  effected;  the  separated 
air  collects  in  a  hood  4  and  is  discharged  through 
a  pipe  5,  and  the  de-aerated  water  flows  down- 
wardly through  an  extension  4«  and  then  upwardly 
to  a  discharge  pipe  6.  In  Fig.  5  some  of  the  de- 
aerated  water  is  returned  through  a  pip©  7  to.  tlic 
inlet  end  of  the  tubes  3  for  re-tveatmeiit ;  and  in 
this  construction  the  lilierated  air  escapes  through 
a  condenser  condensed  water  being  returiied 
through  a  pipe  i>.  It  is  advantageous  to  provide 
each  of  the  pipes  3  with  a  wire  screen  11  whicli 
may  be  an  upwardly-extending  aiinulus  or  cap,  or  a 
perforated  disc  closing  the  end  of  the  pipe.  The 
de-aerator  4  may  be  combined  with  a  Hltei'  12  as 
shown  in  Fig.  7;  and  tlie  outlet  pijie  13  from  the 
de-aerator  may  open  into  the  bell-mouth  17  of  the 
discharge  pipe  15,  any  surplus  water  flow  ing  I  rack 
into  a  tank  lb  pro\ided  with  a  float  which  controls 
the  supply  of  steam  to  the  feed-pump.  The  de- 
aerator  may  be  placed  at  a  considerable  height 
above  the  pump,  in  which  case  the  temperature  of 
the  water  may  reach  212  deg.  Fah.  or  higher,  a 
loaded  valve  Ijeing  tlien  prcix-ided  fur  the  escape 
of  air  from  I  he  de-aerator. 

SECURING    COLLARS    TO  '  SHAFTS,  STUDS, 
ETC. 

173,f^U3.  -t;.  Wilson,  1).  M.  Uoulu,  and  i'.  & 
VV.  MacLellan  Ltd..  35,  MacLellan  Street,  tilas- 
gow.^August    5.    1!)20.--In    means    for  securing 


collars  rotatably  on  shafts,  spindles,  sLuds,  etc.,  a 
circular  wire  A,  or  .a  series  of  short  lengths  of 
wire,  is  inserted  into  corresponding  grooves  in  the 
parts  B,  C  to  be  connected  through  a  hole  D  in  the 
part  B,  the  wire  end  being  bent  over  and  counter- 
sunk, so  that  the  wire  can  be  e.xtracted  by  pliers, 
or  the  hole  may  be  burred  over.     Two  or  more 


separate  wires  may  engage  separate  grooves,  and 
may.  as  shown  in  Fig.  4,  be  used  to  connect  rods 
.1.  J'  by  means  of  a  coupling-sleeve  L.  A  hasp  'I'. 
Fig.  (j,  for  securing  goods-wagou  doors  is  retained 
in  position  a.^-colIavB  secured  to.  the  stud  C  by 
a  wire  A. 

INTERNAL-COMBUSTION  ENGINES. 

173,59!!. -J.  E.  Smith,  J.E.S.  Motor  Works.  Wor- 
cester Street,  Gloucester. — October  2,  1920. — In  a. 
caj'bureltcr  having  a  straight-through  ])assagc 
governed  by  a  piston  throttle  valve  (t,  additional 
air  is  admitti'd  through  an  eccentric  ai>erluie  c 
in  a  bush  '/  or  the  equivalent  encircling  the  fuel 
nozzle  r.  till'  bush  being  rotata*blp  to  vai\v  the  pro- 


portion of  a.ir  admitted  to  (he  mixture  outlet  side 
of  the  nozzle.  The  air  may  be  admitted  to  the 
;ipwtiire  ('  from  a  space  /(  communicating  w  it  h  I  he 
atmosphere  at  /.  or  ihrougli  a  radial  oiieniiig  in  the 
wall  of  the  bush  adapted  to  register  more  oi'  less 
with  an  (jpeniiig  in  the  caiburetter  Inousing. 

ELECTRIC  FURNACES. 

173.bl2.  -L.  W.  Wild  and  E.  J'.  Baufield.  York 
Mansions.  Westminster. — August  11.  1920. — A  re- 
sistance furnace  A  of  the  type  comprising  a  re- 
fracloiy  muffle  a  wound  with  a  heating  resistance 
of  platinum  or  nickel-chrome  is  provided  with  a 
thermal  cut-out  arranged  in  series  with  the  heating 
resistance  to  break  the  circuit  when  the  tempera 
ture  exceeds  a  determined  point.  In  the  form 
shown,  the  cut-out  comprises  a  Ijridge-piece  / 
arranged  iii  the  form  of  a  loop  in  the  furnace  and 
with  the  exc'eptioii  of  its  end  enclosed  in  a  rod  </ 
of  refractory  material.  A  shield  t  protects  ih-.' 
rod  which  is  supported  by  a  bar  h  resting  on  tin; 
top  (if  (he  furnace.  The  ends  of  the  loop  /  ar.' 
roiiiiected  to  terminals  /  coinnrlc.l  liy  wires  >i\  I" 
contact  strips  n  engaging  cont  n  is  w  liicb  are  sup 
ported  on  t  he  ma,in  body  of  I  lie  fui  iiacc  and  arc  in 


c,oi)iii'(liiin  with  the  lu.'ating-codi  and  one  of  the 
supply  leails  respectively.  A  lamp  q  ari'anged  in 
parallel  with  the  contact  strips  ii  gives  a  visual  indi- 
cation when  the  bridge-piece  fuses.  In  a  modilica- 
tioii,  when  the  bridge-piece  fuses  a  current  is 
maintained   through   the   heating-coil   by    a  ishunt 


FIG. I. 


resistance  across  the  wires  m.  The  bridge-piece 
may  be  composed  of  copper,  silver,  alloys  of  copper 
and  silver,  or  other  alloys. 

Reference  has  been  directed  by  the  Compt. oiler 
to  Spccifiactions  23889/05  and  26929/00. 

PUMPS. 

173,790. — Hvduaijlk;  Gears  Ltd.,  Beavor  Lane. 
Hammersmith,  London;  J.  T.  Wight,  Dartleigh, 
Ascot,  Berkshire ;  and  C.  Sharp,  82,  Chiswick  Lane, 
Cliiswick,  London. — April  5,  1921. — In  a  pump  of 
the  kind  comprising  a  cylinder  body  li  rotating 
about  a  stationary  D-tube  valve  d  and  inside  a 


stationary  eccentric  h  engaging  rollers  <j  on  the  pis- 
tons c,  the  delivery  being  varied  by  adjusting  tlie 
valve  angularly  with  respect  to  the  eccentric,  two 
sets  of  cylinders  are  provided  with  (he  a.xis  of 
ea<'h  cylinder  of  one  set  jjarallel  to  the  axis  of  an 
adjacent;  cylinder  of  the  otlier  set,  the  eccentric  /(• 
being  adapted  to  operate    the   pistons'  c^of  such 


nc  2 


adjacent  cylinders  in  unison.  The  pistons  are 
mounted  on  the  opposite  ends  of  trniiniou  pins  f 
secui'cd  in  rollers  ;/  rotatably  mounted  in  (he  eccen- 
(vic.  The  eccentric  may  he  angularly  adjusted  rela- 
ti\fly  (i)  the  valve  A  hole     may  be  provided 

ill  the  partition  m  of  the  valve  to  connect  a  c.vlinder 
passing;  over  the  jiartition  on  the  pressure  stroke 
with  the  opposite  cylinder  r)n  the  suction  stroke. 
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PETER  BROTHERHOOD  LTD.,  PETERBOROUGH. 
Water  Cooling  Towers  of  all  Types. 

TEMPERATURES  GUARANTEED  UNDER  ANY 

VARIATION  OF  ATMOSPHERIC  CONDITIONS. 

SOME  RECENT  ORDERS  .-— 
Staiybridge  Joint  Board  (Vroer)  300,000  gals,  por  hr. 
Ingham's  Thornhlll  Collieries. 
West  Bromwich  Corporation. 
Ashton'untler-Lyne  Corporation. 
St.  Anne's  Corporation. 


Address  mil  Comtnunier    '«s  to :— 

PETER  BROTHERHOOD  Ltd.,  Mansfield  Chft.<ibers,  St.  Ann's  Sq.,  MANCHESTER 


A  Boon  to  Shareholders. 


Highest  and  Lowest  Mill  Share  Prices  for  1921,  in  handy 
book  form,  with  information  re  Capital,  Spindleage,  etc 

A.  WARWICK,  15.  MAWDSLEY  STREET.  BOLTON. 

tree  on  Application.  TELEPHONE:  T05  72V 

Business  in  Textiles,  Railways,  etc. 
In  touch  with  London  and  Provincial  Exchangee. 


ELECTRICAL  CONDUITS  Ltd., 

Birch  Street,  WALSALL. 

conduitsTfittings, 

ACCESSORIES,  SWITCHGEAR, 
CABLE,  TOOLS. 


Alio  at  London,  Glasgow,  Bristol,  Wolverhampton 


BOILER  &  PIPE  COVERINGS 


SAVING. 


SUTCLIFFE  BROS. 

e    BRYCE  LTD., 

Globe  Works.  GODLEY,  near  Manchester. 


I  EXTINGUISH  A  FIRE  IN  ITS  INITIAL  STEPSi 
;    AND  AVOID  HEAVY  LOSS. 


Fire 

Siebe  Gorman  Smoke  Helmets 

make  operations  possible  at  the  source  of  the  fir| 
despite  heavy  smoke. 

DkMct  Office  :    WEBB  &  HATCH,  Barton  House, 
66,  Deansgate,  MANCHESTER. 


HALL'S 

('-.H.C. BRAND) 

Oll'WATER  PAINTS 

L.Hall  t  a 


MILL  MANAGERS— Reduce  your  Painting  Cost 
by  using  odd  labour  and  purchasir.;  you 
materials  direct  from  the  factory. 

Red  Oxide  for  Mill  Repairs. 
Brunswick  Green,  Light  - 
Stone,  &  Genuine  White  Lead. 

Sanitary  Distemper  and  Water  Paints 
for  MilU.  Uffices,  or  Homes. 


Send  for  Free  Shade  Card,  Lists,  &c.— 
L.  HALL  &  CO.,  DARWEN 


PUBLIC  BUILDINGS- 


GEORGE  MILLS  &  CO.  Ltd, 

Globe  Iron  Works,  RADCLIFFE,  near  Manchester. 


WAREHOUSES 


Telephones  151   &  152  Whitefield. 


Telegrams  :  "  Pumps,  Radcliffe. 


Estimates  and  Desig-ns  submitted  FREE  for 

FIRE  ESCAPE  STAIRCASES 

For  the  following  Buildings  : 

Workshops  Schools  Hotels  Hospitals 

Factories  Asylums  Theatres  Mansions. 

EXPERTS  sent  to  any  part  ol  the  Kingdom  tu  otler  suggestions. 
E.STIMATES  will  also  be  given  to  Architects'  own  Specifications  and  Drawn 
on  application. 

i'vSTlMATES  and  DESIGNS  supplied  for  Eagine-house  and  Rope-race  Staircases. 


With  which  is  incorporated 
THE  INDUSTRIAL  ENGINEER. 


Telegrams:  "HANDWORKED, 

FLEET.  LONDON. 
Telephone:  5956  HOLBORN. 
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THIS  Journal  will  be  2d.  on  and  after  next  week.  We  have  always  carefully 
refrained  from  shouting  our  own  praises,  but  we  can  say  with  confidence,  and  in  all 
modesty,  that  no  better  value  has  evei'  been  offered  to  readers  of  technical  and  trade 
i\  journals  at  this  low  price;  we  would  go  further,  and  afiirni  that  no  trade  journal  of 
any  kind  at  the  present  time  gives  so  much  interesting  and  \aluable  information  at 
such  a  low  price. 

As  we  said  last  week,  coiiesponding  reductions  have  not  been  made  in  the  cost 
^,  of  production:  indeed,  these  have  been  negligible.    It  is  purely  a  question  of  policy 
^  at  this  time  when  our  influence  and  our  circulation  is  steadily  increasing.  When 
the  first  number  appeared  over  12  months  ago,  just  as  the  depression  was  approach- 
ing  its  worst  phase,  the  time  did  not  seem  the  best  for  a  new  venture  of  this  kind, 
but  the  need  was  pressing,  and  we  felt  justified  in  taking  a  risk,  and  not  deferrins 
publication  until  the  return  of  more  prosperous  times.    We  promised  our  readers  a 
I  new-type  technical  journal,  which,  instead  of  being  stodgy  and  dry-as-dust,  would  be 
i  brightly  informative,  newsy,  and  up  tc  date. 

The  very  flattering  correspondence  we  rceive  j)roves  to  us — apart  from  a  con- 
tinually increasing  circulation — that  we  are  light,  and  Unit  engineers,  comiuercial . 
Y  technical  and  professional,  like  the  Enyineerinfj  World  because  it  is  "  difterenl." 
|i  A  very  considerable  proportion  of  our  readers  are  in  the  workshops,  and  we  want 
*  our  influence  among  this  class  to  extend  ;  there  is  mucli  in  our  pages  for  apprentices 
and  students  that  is  not  obtainable  in  text  ])ooks. 

The  quality  of  the  journal  will  be  the  same  at  2d.  as  at  (id.,  and  as  we  anticipate 
]  a  very  big  demand,  readers  will  assist  us  by  ordering  their  copies  well  in  advance, 
j  and  by  inviting  their  friends  to  do  so. 

Changes  have  been  made  in  the  make-up  of  the  journal  since  the  first  number, 
I'  hut  we  hope  to  make  more  changes  as  time  goes  on.  In  this  respect  our  readers  can 
\  assist  us.  It  is  the  Editor's  business  to  "  sense  "  what  his  readers  want,  but  he  can 
|[  only  do  so  if  they  submit  suggestions.  We  endeavour  to  provide  a  forum  for  the  free 
h  discussion  of  industrial  questions,  and  we  are  as  anxious  to  hear  the  voice  of  the 
jj  man  in  the  workshop  as  that  of  the  man  in  the  office.  The  progress  of  an  industry 
1  dependson  the  initiative,  the  ability,  and  the  will  to  work  of  the  man  at  the  bench 
\  or  the  machine,  as  well  as  on  the  enterprise  and  acnmen  of  those  who  are  its 
\  organisers  and  administrators. 

A  word  about  our  contributors.  Trade  news  is  supplied  from  home  and  abroad 
j  by  correspondents  who  have  aji  intimate  knowledge  of  the  engineering  industry, 
i'  our  technical  writers  are  all  experts  in  their  respective  subjects,  and  their  services 
'  are  at  the  disposal  of  our  readers;  we  do  not  publish  technical  articles  by  non- 
i  technical  writers,  thns  the  information  given  is  reliable  and  accurale.  That  we  may 
i  not  be  charged  with  unfair  bias,  we  have  secured,  as  Labour  correspondent,  a 
ij gentleman  with  a  national  reputation  in  Labour  circles.  Our  Labour  article  is 
j  peihaps  the  truest  reflection  of  the  sane  Labour  outlook  that  is  at  present  appearing- 
Hn  any  newspaper.  With  regard  to  the  commercial  side,  we  endeavour  to  give  only 
J  authentic  information  that  will  be  useful  to  firms  seeking  openings  in  home  and 
I  foreign  markets. 
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The  Publishing  Offices  of  Knkinekking  World 
are  at  ISl,  Deannqafe,  HJavchenter,  to  which 
address  all  husitiess  letters  should  he  sent. 

'J'lie  Editor  cannot  uwtertake  to  return  un- 
solicited Manuscripts  trhich  are  not  accompan  ied 
by  a  stamped  addressed  envelope.  The  receipt  of 
a  proof  does  not  imply  the  acceptance  of  any 
art  icie. 


Finally,  we  want  j'our  help,  reader  I 
Reading  the  paper  is  jiot  enough;  criticise 
it.  Criticism,  especially  adverse  criticism, 
is  the  best  help  an  editor  can  get.    If  you 

hear  of  jirojected  developments  in  your 
locality  kindly  send  particirlars.  If  you 
want  information  on  technical,  practical, 
or  commercial  matters,  write  to  us?  The 
success  of  a  journal  depends  greatly  on  the 
enthusiasm  of  its  editors,  but  their 
enthusiasm  should  be  reflected  in  the 
enthusiasm  of  readers ;  we  appeal  to  you  to 
let  it  be  so.  Our  strenuous  endeavours  as 
a  2d.  journal  will  be  what  it  has  always 
been — to  be  interesting  and  trustworthy. 
Even  technical  articles  we  try  to  infuse 
with  "  news  "  interest.  That  there  is 
room  for  a  technical  journal  which  can  be 
read  with  pleasure  in  odd  leisure  moments 
has  been  amply  proved. 

The  almost  dull  newspaper  of  30  years 
ago  has  given  place  to  the  bright,  gossipy, 
readalde  paper  of  to-day,  and  there  is  no 
more  reason  why  the  technical  journal 
should  be  "heavy"  than  the  daily 
newspaper. 
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THE  RHINE  NAVIGATION. 

TiiK  liliijie  is  piobahly  the  most  iinpoi- 
tiint  river  in  Europe  nt  the  preseiil  lime 
a.s  far  as  internal  navigation  and  Irafiic  is 
oonccnied,  and  ihe  sclienie  to  connect  llie 
Noitli  with  1lic  Black  Sea.  tkrouoli  ihe 
huildiiij;  of  1lie  ]{hine-Main-])ainil)c 
Canal,  whicli  lias  now  laken  })iac1i<'al 
sha])c.  will  make  it  without  question  the 
most  im])ortaiit  inland  waterway  on  the 
Continen  t . 

In  tlie  opinion  of  a  (icvnian  contem- 
porary the  economic  and  prditical  siiiiiifi- 
cance  of  the  situation  has  not  yet  received 
the  (dose  attention  whicdi  it  deseives,  and 
coninients  caustically  on  a  ceitain  Ficnch 
project  for  1)uildin<i'  a  canal  ])arallel  with 
the  Ifhine,  hut  wholly  on  French  leiiitoiy 
from  Strassburg'  to  Iveml)>,  as  an  alteina- 
tive  to  im])roving'  the  liver  hed  hetween 
St lasshurji'  and  Basic. 

"  Fiance  does  not  covet  the  caiuil  for  its 
own  sake,  Init  veiy  empliatically  desiies 
to  erect  a  power  station  at  Ivembs.  The 
effect  of  this  |)o\\"cj'  station  wduld  he  in 
drain  the  river  dry  ;  indeed,  according  lo  a 
leading  Swiss  expert,  no  less  than  S()(l 
cubic  metres  of  water  jier  second  would  be 
drawn  as  an  absolute  minimum  from  the 
IJhine  to  the  canal. 

The  I'rench  admit  that  the  election  ot 
the  power  station  would  be  detrimental  to 
I{liine  Jiavigat ion.  'I'hey  contend  that 
shipments  could  be  transferred  at  Strass- 
l)urg  and  conveyed  by  the  canal  to  Hasle 
at  less  cost  than  by  the  existing  method 
of  cariying  them  by  lail,  and  that  Switzer- 
land would  virtually  be  as  favourably 
sitinited  in  the  matte]-  as  if  Basle  were  in 
verity  a  seapoit. 

Even  if  it  be  granted  tliat  ship  j)lus 
canal  be  (dieaper  than  ship  plus  jailway, 
it  cannot  for  a  moment  be  contended  that 
eithei-  is  as  cheap  as  direct  transport  i)y 
l  iver  the  whole  way,  aird  Avhat  the  measure 
of  gain  is  that  the  river  itself  has  to  offer 
may  be  gauged  by  the  following'  figures. 

In  1!)1-'^  the  total  shipments  from  the 
>ca  111  the  Khine  ports  amounted  to  a 
tonnage  of  (i, 712, 502.  If  the  proportion 
of  that  whi(di  was  carried  to  Basle  were 
estimated  at  50  per  cent,  the  .saving  in 
costs  of  transport  would  be  no  less  than 
T,!)5(),i00  Swiss  francs,  if  the  river  were 
Titilised  instead  of  the  raihvay. 

It  is  not  even  admitted,  however,  by 
the  advocates  of  a  free  IMiine,  that  the 
cost  (d  trans])ort  must  lie  materially 
reduced  by  the  piojiosed  canal  as  com- 
pared M"ith  the  railway.  So  many  locks 
are  ))rojecled  that  the  journey  would  be 
niucii  more  jnolonged  than  was  anticipated 
in  the  Hist  instance,  and,  what  with  lock 
lees  and  hire  of  tugs  and  lighters,  it  is 
estimated  that  the  cost  wcnild  ultimately 
be  brought  nearl>  uji  to  the  lexcl  of  lail 
I  ransport . 

Incidentally,  i(  may  be  menlioni'd  llial 
I  he  argunu'iits  aga inst  the  canal  on  techni- 
cal grounds  are  many,  and  it  is  even  urged 
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that  the  cost  of  constructing-  huge  turn- 
ing basins,  as  proposed  by  France,  would 
be  so  colossal  as  even  to  engender  doubl- 
on  the  score  of  her  ability  to  carry  the  ])ro- 
jecl   into  practical  effect. 

()n  the  othci  hand,  the  proj)osed  canal 
would  not  be  an  inter-state  construction, 
but  Avould  be  entirely  on  French  soil.  It 
is  believed  by  the  British  in  Switzerland 
and  b\  the  Swiss  to  be  absolutely  impos- 
sible for  any  guaiantee  to  be  given  not  to 
levy  taxes  on  shii)s  and  goods  passing 
through  the  lor  ks  of  a  canal  or  through 
harbours  situated  on  French  territory. 

F(|ually,  is  it  feared  that  the  canal 
would  be  utilised  for  statistical  purjioscs, 
and  that  no  safeguard  can  be  provided  for 
i  11  lernal  iniial  traffic  against  taxes,  dues, 
Custom-house  formalities,  and  inland 
legi>latl\-e  measures  affecting  imjior), 
cxjioil  and  transit.  The  h'rencli  designs 
become  fully  clear  and  indicate  the  desire 
to  pre\-enl  or  at  least  hinder  tree  iiavig.i- 
li(Ui  on  the  llhine.  We  understand  that 
the  British  (^hamber  ot  Commcr(-c  in 
Basle  recommended  the  Hritish  (tovciii- 
nieiit  to  object,  through  t  heir  delegates  on 
the  1  iiternat  iunal  lihine  Commission, 
against  the  F'rem-h  j)ro])osal."' 


SPANISH  IRON  ORE  MINES. 

Tiir;  iron  ore  mines  of  Sj)ain  undoubledly 
form  Ihe  backbone  of  the  commercial  and 
industrial  prosperity  of  the  provinces  of 
Vizcaya,  Santauder,  Almcria  and  Huelva. 
From  the  commencement  of  1921  business 
has  been  very  slack,  and  the  total  exports 
of  iron  ore  for  the  eight  months  of  1921 
onlv  icached  ],1G2,58'^  tons,  as  comjiared 
with  :5,501,988  tons  in  the  eig-ht  months 
of  1920,  the  ])ort  of  Bilbao  Avhich  in  1921) 
exporicil  l,85G,4-)8  t(mis  from  Jauuaiv  to 
Octolici,  in  1921  only  exported  464',00:t 
tons  during-  the  same  ijeriod. 

'l"he  jirolonged  coal  strike  in  the  United 
Kingdom,  with  its  con sef[ueiit  effect  on  the 
British  iron  and  steid  industry,  largely 
aggravated  the  situation,  according  to  a 
Consular  report,  and  it  is  only  m)w  that 
there  are  sig-ns  of  revival.  It  should  be 
noted  that  (xermany  is  now  taking 
increasing  quantities  of  Bilbao  liubio,  and 
that  Algeiia  and  Tunis  are  comjjeting 
with  Spain  in  the  exjiort  to  the  United 
Kingdom.  Of  the  total  quantity 
exported  in  1920  (Ireat  Britain  took  some 
90  ])ei  cent,  and  it  is  an  interesting  fact 
that  the  exports  in  the  period  1910-191 !» 
amounted  to  more  than  99  ])er  cent  of  the 
total  jnoduct  ion . 

'1  his  is  ])crlia]>s  the  keynote  of  the  ditti- 
culty  Spain  finds  in  expanding  her  home 
industries ■  and  her  raihvay  system,  as  a 
larg-e  quantity  of  this  ore  returns  to  the 
countiy  manufactured  into  sheets,  ing-ots, 
machinery  and  other  implements,  where 
tli(^'\-  fetch  coi'ies])onding-ly  high  prices. 
Mention  <lioiild  be  made  here  of  a  ]irovi- 
sioii  in  the  draft  Spanish  ttnifl'  for  an 
export  dul\  ot  I  T')  pesetas  pw  metrie  ton 
on  iron  jiyiiles  and  10  ixvsctas  pei  ton  on 
pvriti's  ore  containing  2^,  }ier  ceiil  oi  more 
of  (iip|)ci.  and  eight  ])es(>tas  per  nietiir 
lini  on  ore  containing-  less  than  2o  |)cr  cent 
of  (  opper.  II  llii^-  lax  is  niaintaiiUMl  gieal 
liaini  Will  lie  done  lo  the  S|)aiiish  pvriles 
iiidusti\,  and  will  probably  mean  Ihe  lo-.-, 
of  t he  American  market . 
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The  past  year  has  been  a  ))ooi  one  for 
Spanish  blast  turnaces,  which  have  lieeii 
|iractically  without  excc])tion  working 
short  time. 

It  is  reported  that  the  Coni))ahia  Sider- 
iiigica  del  Meditcrraneo  have  now  com- 
pleted th(>  construction  of  their  furnaces 
at  Sagunto,  and  are  now  able  to  produce 
very  large  castings.  Messrs.  Babcock 
Wilcox  S])anisli  (  (iiiipaiiy  have  completed 
their  works,  and  const  nutnui  is  ])ro- 
ceeiling'  on  locomotives,  as  well  as  theii 
patent  water-tube  boiler--.  Ihe  new  sho))-- 
ot  the  Socicdad  l'>s])aniila  tie  Const rui-cion 
\aval  at  lieinosa  have  now  begun  ti 
stq)])ly  special  st^cels,  forgings  ami  east- 
ings to  all  the  compaii'v  "s  w  inks  in  Spam. 


PROJECTED  GREAT  BARRAGE 
ON  THE  DORDOGNE. 

WiiAi  is  slated  to  be  Ihe  highest  barrage 
in  the  woild  is  to  lie  constructed  on  the 
Dordogne.  The  17th  economic  group  ot 
the  centre  has  decided  to  ask  for  the  con- 
cession of  tile  ])ower  of  the  second  section 
of  the  Dordogne  liasin  ;  this  suggestion 
was  recentlv  favourablv  received  by  the 
Minister  of '  Public  Works. 

The  scheme  for  harnessing  the  Uordogue 
troni  Vernejoux  to  Argentat  includes  the 
erection  of  several  barrages  and  power 
stations  capable  of  furnishing  approxi- 
mately 100, 000  h.p.,  the  power  lieing 
available  for  agricultural  and  industrial 
needs  throughout  the  region  of  the  centre. 
The  cost  of  the  constructions  will  amount 
to  about  Fc. 400,000, 000.  Three  bar- 
rages and  threie  power  stations  are  to  he 
constructed  from  Vernejoux  to  Brivesai  , 
giving-  a  total  poAver  to  80,000  kilowatts,  er 
115,000  h.p.  The  first  barrage,  which  i^ 
to  he  built  at  the  point  known  as  "  Lc 
Chambon,'"  will  be  114  metres  high,  in- 
cluding the  foundations.  It  is  claiiiieil 
t  hat  it  will  be  the  highest  construction  of 
its  kind  in  the  world.  In  France,  the 
(iouffre  de  I'Enfer  is  only  52  metres;  the 
barrage  planned  on  the  Ehone,  at  Geuis- 
siat,  rti  metres;  that  to  be  built  on  the 
Durance  at  Sorre-Ponfron,  85  metres.  In 
Spain  the  Talarn  barrage  measures  N4 
metres;  the  Urft  barrage  in  Germany  i> 
58  metres;  in  America  the  Koosevell  "bai- 
i-age  is  79  metres;  and  the  New  Croton 
metres.  The  barrage  which  will  most 
nearly  equal  that  on  the  Dordogne  is  the 
Boquilla  barrage  in  Mexico.  which 
measures  110  metres. 

The  constru(!tion,  according  to  Keuter, 
will  i-e(]uire  one  million  cubic  metres  of 
ma.sonry  and  will  cost  Fc.  10(),000,(XH». 
\\'hen  it  is  completed  it  will  hold  uj)  7I"> 
million  cubic  metres  of  water,  and  will 
enable  the  Dordogne  to  have  a  periiiauciil 
-iip])ly  of  75  cul)ic  metres,  whereas  in 
Slimmer  the  supply  now  often  falls  belnv 
15  cubic  metres^  The  con.se(|uences  of  tht 
construction  of  the  barrage  will  be  eon' 
sidciable;  the  stream  will  be  affected  a.' 
tar  above  the  barrage  at  Vernejoux.  4' 
Isilometres  away.  The  water  held  up  1^ 
the  barrage  will  Hood  1.000  hectares.  se\  er 
villages  and  five  bridges,  and  a  thousam 
persons  will  be  rendered  homeless.  Tliesd 
disadvantages,  howe\-ei  ,  are  vei  v  siiial 
compared  with  the  ad\antages  oi  a  eon 
slant  water  sujijily  tor  a  genera  I  i  ng  stat  im 
powerful  enough  lo  pio\  ide  tde(-t ricity  \v 
a  wide  region. 
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Piece-work  Records  for  the  Small  Shop. 


Tn  :uosi  small  slioips  employins',  say,  f'loin 
50  lo  'JOO  hands,  the-  .setting'  of  "  piece- 
work and  lionxis  rates  "  is  S'^'Pi'iHy  iii  ^■^^^ 
hands  of  the  foreman,  and  in  many 
small  estalilishwieiitis  there  are  noi  lecoa'ds 


By  (}.  BLAKK. 

etc.,  before  the  joib  was  sent  into  Ihe 
works.  Tn  additioin  to  a  faulty  method  nt 
rate  fixing,  there  were  no  leoords  of  pie- 
vioriis  lates  for  the  same  class  of  woik,  it> 
being   entirely   a   case  of   memory :  the 


XYZ  MANUFACTURING  CO.,  LONDON,  S.W.IO. 
PiKcE- Work  Price  Passed  Date  Decembh]{  2,  1021. 


1  Magnet  Case 


Description. 


S/o.  No. 


Drawing  No. 


S-1937. 


332.5 /S-R. 


Operation- 


Operator. 


No. 


Bore  inside  diameter  to 
guage  and  face  ends  to 
guage. 


.T.  Brookes. 


12.^ 


Dept. 


Part  No. 


198 /S-R. 


Machine. 


No.  4  Herbert,  Caps.un. 


Petce,  15s.  each.    In  quantities  of  25 


Production  Engineer:  A.  G.  Dickson. 


Shop  Superintendent:  J.  Warburton. 


This  Record  Must  bk  Filed  for  Future  Reference. 


Fig.  I. 


',11,  rales,  clc.  ilie  foreman  orcluiige  liaml 
j  (as  the  case  may  he)  making  oul  llie  rale 
fjfor  tile  job  on  tlie  lime  oi'  cos!  caid.  Tlie 
!'!  wi'iter  himself  has  had  this  foicilily 
'I  brought  to  his  notice  in  a  small  works 
i  where  he  wa,s  etigaged  as  2''i""<lii<''^i"" 
1  engineer.  PreA-ioiis  to  his  coming  the 
i  foreman  (quite  a  decent  sort  of  chaji,  bul. 

lacking  in  exjwrience)  fixed  all  the  rates. 

His  method  was  toi  give  a  man  a  certain 
I  job,  then  after  the  first  hour  m  day, 
;  awnrding  to  the  length  of  lime  on  the 
fi  oipeiation,   he  would   Kx  the  ])rice,  et(., 

from  the  ijuanHty  done.       This  method 

was  not  cfnidncive  of  good  results,  as  the 
1  workman  kno\\ing  that  his  rate  \\onld  he 

No.  12.5— B. 

Name  :  J.  Brookes. 

This  Side  Out. 

Hold  Card  whilst  recording  time. 

I  JOB  DFTAIL. 

I  Bore  inside  diameter  to  gauge  and  face  ends  to 
jgauge.  Magnet  case.  Drawing  No.  3323/.S-R. 
JPart,  No.  198  S-R.    2.5  off. 


i  Fig.  3. 

I  fixed  acomding  to  his  first  hoiur  or  day, 
^fis  it  happened,  would  goi  slowly  m  as  to 
i  nsure  a  good  price  for  the  job.  The 
j  writer,  detennined  that  this  state  of  afFairs 
I  should  cease,  set  about  the  fixing  of  rates. 


costs  de])ailmcn(  had  no  recoids  of  time 
and  rates  for  staiidaid  jiails.  In  a  woiks 
I'tin  on  these  lines  o^nly  those  who  have 
tackled  such  a  j(d>  can  appr'ecl'af^e  the  ditti- 
culties  thai  aie  to  le  surmounlcd. 

The  first  thing  done  was  the  fixing  ot 
rates  and  manufacturing  tiimes  for  all 
woik  before  it  was  sent  to  the  works,  all 
(1 1  a  wings  and  imiterial  list  s  ])i  eviously  were 
sent  diiect  from  the  diawing  office  to-  the 
works.  An  alteration  was  made  at  this 
stag-e,  sQi  that  all  drawings  and  material 
lists  were  sent  to  the  production  engineer's 
office  so  that  proce.s.ses,  rates  and  times 
could  he  determined  before  the  works 
courmenced  on  the  job.  A  manifold  book 
witli  pag-es  in  triplicate  was*  ordered  and 
printed,  as  .shown  on  Fig.  1.  The  illustra- 
tion needs  very  little  explanation;  as 
already  mentioned,  the  pages  were  in  tri- 
plicate and  of  the  tear  out  type;  it  was 
the  writer's  plan  to  get  the  shop-  superin- 
tendent toi  goi  through  the'  rates  and  times, 
etc.,  both  together',  thus  ensuiing  the  co- 
opera  tiou  olf  the  sho])  superintendent  at 
the  outset  of  the  scheme.  This  ])ioved  a 
very  valuable  asset  for-  the  writer,  and  did 
much  to  make  the  system  a  real  working 
success.  The  rates  Mere  tlien  fixed,  the 
shop  superintendent  and  production  engi- 
neer installed  each  rate  and  time  set  in  the 
book,  eacli  retaining"  a  copy,  which  was 
carefully  filed  away  fon'  reference,  tllre 
other  copy  being  sent  to  the  costs  depart- 
ment. Fig-.  2  illustrateis  the  type  of  cost 
card  used  in-  conjunction  with  the  piece- 
work rates  book,  the  clerk  in  the  shop 
superintendent's  office  making  out  the  card 
and   rotes,   as  shown  on  the  piece-work 


book.  Fig.  8  .shows  the  reverse  side  of 
the  cost  card  with  all  [iarticidars  entered 
thereon.  This  method  of  recording  lates 
and  prifes  proved  very  efficient  and  help- 
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ful  both  to  works  and  office,  and  ccmld  he 
applied  either  to  large  or  small  shoiis, 
although  it  was  got  out  in  this  in.stauce 
for  the  small  shop. 


Oil  Fuel  Station. — It  is  anticipated  tiiat  iit  ;ni 
early  date  Quebec  will  be  the  main  fuel  port  for 
ail  tiil-biuMiing  vessels  on  the  St.  Lawrence  route. 
Ari'angements  are  now  being  made  for  the  erectior 
of  a  225,000-gaI.  tank  and  to  make  an  oil  fiie 
station  similar  to  the  plants  now  in  operation  at 
St.  John,  N.B..  and  Halifax.  These  arrangements 
have  been  made  necessary  by  the  increasing  manlier 
of  oil-burning  liners  of  tlie  Canadian  Pacific,  who 
will  shortly  have  five  oil-burning  siiips  in  Ihnir 
service, 
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engineerin'g  world. 
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Overland  Commercial  Transport. 


Till-;  purpose  of  this  artic-le  i.s  to  consider 
the  various  practical  methods  of  overland 
transport  with  a.  view  of  considering  if 
it  is  not  possible  to  relieve  the  present  con- 
gestion on  the  public  highways  at  a  less 
expense  than  that  entailed  by  the  construc- 
tion of  the  new  highways  which  are  now 
in  fouise  of  otvnstruction  in  various  parts 
of  the  country. 

There  appears  to  be  one  mam  object  m 
view  with  regard  to  the  present  method 
of  road  con  struct  ion,  and  that  is  the  rapid 


By  W.  LEIGH,  A.M.I.M.E. 
method    to   adopt,    as   all   the  problems 
which  we  are  facing  to-day  will  have  to 
be  faced  again  at  some  future  date. 

The  new  highways  are  following  on  the 
same  lines  as  the  existing  roads,  only  on 
a  much  larger  scale,  but  no  doubt  they 
will  serve  a  very  useful  temporaiy 
purpose. 

Soo'iier  or  later,  however,  garden 
villages  and  villas  will  be  built  adjoining 
these  new  roads,  tram  lines  will  be 
laid — in    fact,  this    is    what    is  being 


Side  Elevation.  Ei  d  Elpvation  and  Cfoss-section. 

Fig  l.--r>etail  ut  TniUey  Track. 


transportation  of  motor  vehicles  froru  one 
place  to  another. 

Overland  transpoit  may  be  divided  into 
two  distinct  classes  according  to  which 
type  the  track  or  pennauent  way  is  used, 
namely :  — ■ 

1.  lload  transport. 

2.  Rail  transi>ort. 

Apparently  at  the  present  time  there 
is  a  veiy  strong  feeling  on  the  part  of 
manufacturers  and  traders  to  adopt  moie 
and  more  the  road  method  of  tTansport 
rather  than  the  rail  method. 

There  must  be  some  reason  for  this 
(change,  and  is  probably  due,  firstly,  to 
the  reliability  of  the  motor  lorry,  and 
secondly,  to  the  ea,se  with  which  loads  can 
be  despatched  and  delivered  as  soon  as 
loaded  up,  and  at  any  convenient  time. 

At  the  present  time  the  roads  appear  to 
be  incapable  of  dealing  with  this  extra 
trafHc.  and  in  coiiisequence  there  are  many 
schemes  on  foot  to  constiuct  arterial  roads 
of  great  strength  and  width  to  relieve  the 
pre'-'  en  t  con  g e  st  ion. 

This  metho'd  of  dealing  with  the  proh- 
lem  appears  to  be  wrong  in  principle,  and 
before  dealing  with  any  individual 
schemes  it  will  be  well  to  consider  for  wliat 
purpose  these  new  arterial  roads  are 
intended  to  serve,  and.  as  previously  said. 


arranged  for  on  several  of  tlie  high- 
ways in  course  of  construction ;  the 
residents  would  use  the  liighway,  the 
children  will  use  them  when  going  to  and 
from  school,  the  small  traders  will  use 
them  when  delivering  goods  toi  the  houses, 
et(!.,  and  all  the  dangers  of  the  streets 
would  exist,  only  be  made  much  worse 
than  they  are  to-day  owing  to  the  high 
speed  of  travel. 

But  tlie  engineers  and  jiromoters  of  such 
roads  will  point  out  that  the  motor'  drivers 


rules  of  the  road  and  can  proceed  wiili 
satety  at  a  very  much  higher  speed. 

The  new  tracks  should  be  set  cut  ni 
some  such  similar  arrangement,  t.i. 
touch  the  jmblic  roads  to  suit  the  publii- 
but  othei'wise  have  a  private  tiack. 

In  addition  to  the  above  essential  re- 
quireaiients,  it  is  absolutely  necessaiy  tha 
the  new  tracks  should  be  suited  to'  take  tin 
existing  motor  Avithout  any  structuiii 
alterations,  etc.,  and  that  access  shouhl  In 
as  easy  aiS  possible  and  free  fiom  dange 
or  delay. 

As  far  as  the  motors  are  concerned,  i 
they  were  loaded  on  to  railway  trucks,  a 
advocated  by  Mr.  Halliwell  in  Moto; 
Transport,  of  August  G,  1921,  it  wouh 
be  unnecesrsaiy  to  make  any  altei-ations  t< 
the  motoa"  loiries,  and  there  are  mani 
jioints  which  might  make  it  advisable  ti 
adopt  some  such  niethcd  for  a  lestiictei 
l)8riod  and  for  long  distance  work. 

All  the  advantages  of  this  scheme  ar 
fully  .set  out  in  that  article,  such  as 
method  of  loading,  running-  to  schedul 
time,  small  cost,  etc.,  and  it  only  reniaii 
to  point  out  some  of  the  disadvantages. 

In  the  first  place,  if  there  had  been  an; 
demand  fm-  trains  of  this  cdass  by  th 
manufacturers  the  lailway  companie 
would  have  been  ready  to  meet  that  d( 
niand,  so  apparently  this  scheme  woul 
not  satisfy  the  requirements. 

Further,  taking  the  I.ondon  to  Birniiug 
ham  route  as  quoted,  it  will  be  unlikel 
tliat  theie  will  be  sufficient  traffic  t 
"uarantee  a  ful]  thiough  load  b.etween  ih 
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Fig.  3.  —  Cr.iss-ject  ou  of  Channel  Track. 


would  show  as  much  consideration  for  the 
public  as  the  motor  drivers  of  toi-day. 

This,  no  doubt,  is  a  truism,  but  this 
point  only  serves  to  liring  home  that  the 
essential  purpose  of  the  roads,  i.e.,  speed, 
would  be  lost  fci-  ever,  and  it  is  for  this 
reason  that  at  all  costs  the  public  should 
be  ke]>t  oft'  the  tracks. 

At  the  same  time,  the  jiublic  nnist  be 
toiisideied,  and  as  an  illustration  of  the 
method  of  combining  the  two  purpo'ses, 
i.e.,  speed  and  public  consideration,  an 
actual  example  but  of  a  sliglitly  different 


two  cities,  but  very  piobably  ther-e  woul 
be  a  full  load  if  stops  were  made  at  inte 
mediate  stations  to  load  and  unload. 

This  woidd  cause  a  certain  amount  ( 
(h>lay.  Also,  delays  which  invariabl 
occur  in  loading  up  the  motors  at  tl 
warehouses,  and  the  street  delavs,  iniul 
i'a>ily  cause  a  driver  to  miss  a  specifif 
train  unless  he  were  to  make  an  unnei  e 
sarily  early  stai-t,  which  would  only  ii 
(•lease  the  m-erall  time. 

Further,  it  would  frequently  happe 
that  a  motor  could  be  loaded  uji  for 
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Fig.  2  —  Cross-section  of  Plated  Track. 

it  is  undoubtedly  the  (|uick  shifting  of 
merchandise  from  one  place  to  another. 
Railways  in  the  past  have  done  this. 

There  is  one  very  great  difference  be- 
tween the  rail  and  road  track,  and  that 
is  that  the  public  are  not  allowed  to 
ramble  abnut  on  the  railways,  and  soi  nlso 
they  shoidd  be  kept  rifiF  the  new  arterial 
motor  tracks  whifh  it  is  now  necessary 
to  construct :  and  it  is  for  this  reason  that, 
in  the  author's,  oninion.  the  making  of  a 
M'ide   public  highway  is   not   the  right 


character  will  show  how  this  (*an  be 
achieved. 

I  refer  to  the  light  railway  and  tram 
line  from  Oolwyn  to  Idandudno,  or  the 
tram  route  between  Blackpool  and  Fleet- 
wooi-l . 

These  two  lines  use  the  King's  highway 
in  places,  and  the  drivers  of  the  trams 
on  these  nrrtions  are  then  subieoted  to  the 
rules  of  the  road,  wbilo-  in  other  porticns 
where  they  have  an  independent  track  of 
their  own   the  drivers  are  freed  from  the 


ij.  4.  —  F.on.-itudiual  Section. 

certain  destination  at  a  time  when  i 
train:  was  scheduled  to  run.  and  (fii- 
([uently  the  public  loads  would  be 

Two  types  of  tracks  present  themsrlv 
to  the  nnthor,  i.e.  :  — 

1 .  Where  the  steering  is  entirely  aut 

matic,  and  the  motor  is  confined 
rails. 

2.  Where   the   steering    is    under  t 

control  of  the  diivcr. 
There  are  several  ijoints  advantaLMn 
to  each  of  the  above  types,  but  each 
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j  im  have  various  drawbacks,  and  dealing 
^itJi   each   type  separately,    taking'  the 
j  itomatically-steered  type  tirst,  we  notice 
\.e  follow'ing'  points.:  — 
^  In  this  case  a  narrow-gaug-e  track  is 
^id  to  a  gauge  of,  say,  4  ft,  or  less,  the 
ils  being  laid  on  tinibeis  or  a  reinforced 
•ncrete  decking,  as  shown  in  Fig.  1,  and 
^  small  bogie  nms  on  the  rails,  which  is 
constructed  that  it  can  receive  the  front 
|aeels  of  a  motor  lorry  as  illustrated. 
I  At  the  outside  of  each  lail  a  longitudi- 
;il  steel  plate  is  laid,  which  plate  is  1  ft. 
: -'n.   wide,   and   on  which  !the  driving 
•  reels  run;  these  plates  could  be  secured, 
y,  everj^  3  ft.,  by  means  of  spikes  or 
her  suitable  means  of  wood  blocks  set  in 
'  e  concrete  (see  Fig.  4). 
'  Dealing  first  with  the  advantages,  we 
j.ve:  — 

«1.  An  excellent  fast  travelling  loiite. 
'j2.  For  night  work  and  in  foggy 
weather  there  would  be  no  difficulty 
in  finding-  the  way,  and  in  this  res- 
pect it  is  much  superior  to  any 
other. 

^d.  Very  little  time  woaild  be  wasted  in 
skidding-  and  vurskidding  the  fioint 
wheels. 

The  great  disadvantage  is  that  when  tlie 
^otor  driver  wished  to  leave  the  track 
;\d  use  the  public  highway  the  bogie 
-raid  have  to  be  left  bsliind  on  the  tiack, 
I  id  this  would  ver^^  likely  mean  that  the 
pfries  would  accumulate  at  some  ])laces 
[id  be  wanting-  in  other'*,  unless  a  large 
'lantity  were  often  standing  idle. 
'  Further,  there  would  be  the  mainteii- 
Mce  of  the  bogies  to  considei'. 
[iln  the  second  type  of  ti-ack,  in  wliicli 
e  motor  driver  is  responsible  for  the 
Sering,   it   is   only   necessary   for  the 
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Jiiver  to  turn  ofl'  the  highway  O'U  to  the 
special  track  without  causing  any  delay 
whatsoever,  exceiptiirg  the  displaying  oir 
receiving  of  a  ticket  for  his  destination, 
which  would  be  a  great  advantage  over 
the  first  type. 

To  assist  the  steering  the  longitudinal 
plates  could  be  rolled  with  ridges  or 
grooves,  and  a  heavy  camber  worked  on 
the  concrete  between  the  plates,  which 
should  make  the  steering  nearlj^  auto- 
matic (see  Fig.  2). 

In  Fig.  3  a  channel  type  of  plate  is 
shown  which  should  efi-'ectually  keep  the 
motor  to  the  track,  but  which  appears  to 
be  dangerous,  as  there  would  be  a  liability 
to  overturn  if  the  front  wheels  were  to 
mount  the  sides,  and  also  the  sides  would 
soon  be  worn  to  a  knife  edge. 

In  each  of  the  two  latter  cases,  with  the 
driver  being  responsible  for  the  steering 
of  his  vehicle  and  having  to  be  constantly 
on  the  alert,  it  would  probably  mean 
that  his  work  would  be  done  in  a  more  ex- 
peditious manner  than  if  he  were  auto- 
matically steered. 

The  disadvantage  of  the  plated  track 
would  be  that  on  dark  nights  the  driver 
might  inadvertantly  wander  off  the  track, 
hut  this  in  a  great  measure  could  be 
avoided  if  there  was  a  good  lighting 
scheme  installed. 

To  consider  a  few  oi  the  disadvantages 
foT  motor  tracks  of  these  tyiies,  we  notice 
that  it  is  impossible  for  vehicles  to  ovea'- 
take  each  other  excepting  at  recO'gnised 
passing  places,  which  could  be  arrans'ed 
for,  say,  at  intervals  of  about  three  miles. 

In  the  case  where  flat  plates  are  used 
having  longitudinal  ridges  it  woiuld  be 
possible  for  the  driver  to  turn  aside  pro- 
vided that  the  areas  between  the  plates, 
and  also  on  each  side,  were  surfaced  with 


some  suitable  road-making  material,  such 
a,s  reinforced  concrete  or  tar  macadam,  etc. 

These  intermediate  portions  would  not 
take  the  general  weight  of  the  trafiic,  and 
a  comparatively  light  constinctiou  would 
suffice. 

The  operation  of  such  tracks  could  be 
arranged  for  by  the  issue  of  tickets  in  a 
manner  similar  to  the  issue  of  the  railway 
tickets  of  to-day,  or  by  a  sjiecial  motor 
licence  or  contract  for  certain  vehicles  be- 
tween specified  places. 

If  tickets  were  issued  it  would  necessi- 
tate dividing  the  tracks  into  sections  and 
having  a  ticket  office  at  the  end  of  each 
section,  but  these  offices  could  be  made 
into  remunerative  buildings  for  the  sale 
of  i>etrol,  tyres  and  spares,  etc.,  which 
sliould  prove  to  be  a  good  scource  of 
revenue,  because  in  all  cases  these  offices 
would  be  situated  at  a  junction  of  the 
track  with  the  high  road. 

It  would  only  be  necessary  to  examine 
the  tickets  at  the  points  where  the  motors 
would  leave  the  track,  so  that  very  little 
delay  would  l>e  caused  in  this  respect. 

The  great  advantage  of  this  type  of 
track  over  any  foini  of  public  highway 
would  be  initial  saving-  in  first  cost,  as  the 
ti'aclvs  could  be  made  much  narrower  when 
the  traffic  is  restricted  than  could  be  done 
with  a  roadway  where  overtaking  and 
variable  steering  take  place. 

As  a  final  statement,  it  will  be  well  to 
recognise  that  these  tracks  would  serve  only 
as  a  means  C'f  moilor  transport  and  not  for 
the  O'pening  upi  of  residential  areas,  which 
would  still  go  on  by  the  construction  of 
new  roads,  where  necessary,  but  at  present 
there  are  very  many  highways  suitable 
for  the  erection  of  villas  and  residential 
property  still  available  if  the  heavy  traffic 
were  diverted  to  special  tracks. 


lurning  a  patch  into  an 
Aluminium  match  plate. 

IE  method  wliicii  I  used  in  burning  ;i 
Ltch  into  an  aluminium  nuitcli  plate  thai 
k1  chilled  and  run  short  is  an  old  stuiU 
uich  I  have  often  employed  iu  casting 
:!ass  patterns  on  to  a  runner  of  brass,  or 
Kkiug  a  brass  or  bronze  casting  with  an 
[im  bolt  cast  into  it.  It  is  a  possibility, 
't  I  had  never  attempted  or  even 
lj3Ught  that  the  same  idea  could  be  satis- 
h'toiily  worked  with  aluminium.  How- 
ter,  I  was  up  against  the  proposition  of 
j  mg  this  very  thing  or  of  standing  quite 
!  big  loss. 

[I  had  made  a  fairlv  laige-sized  luatcb 
ii-iie  with  a  lot  of  eomplicated  parts  to  it, 
i  lich  represented  a  lot  of  tedious  work, 
l^gated  and  poured  it  in  the  usual  way 
id  secured  a  beautiful  casting,  perfect 
every  respect  but  one- — it  had  a  spot  on 
e  side  which  did  not  run.    This  spot  did 
t  go  in  far  enough  to  affect  any  of  the 
ij'tterns  which  were  burning  a  patch  into 
i|  aluminium  match  on  the  plate,  but  it 
1  nt  beyond  the  ioint  of  the  flask,  and, 
li  course,  could  not  be  used  in  that  state, 
p-ould  not  see  my  way  to  scrap  it,  but 
4  ce  it  had  to  have  that  gap  eliminated 
(j'else  go  to  the  scrap  pile,  I  decided  to 
ij  ke  a  try  at  it. 

The  gap  was  in  the  middle  of  flie  long 
^  e  and  extended  well  into  the  plate.  A 
'  shovelfuls  of  sand  were  thrown  on  the 


floor  and  stru(dv  oft  true,  but  with  one 
side  slightly  higliei'  than  the  other.  On 
lo  this  I  bedded  the  ])lati'  with  the  gap  on 
high  side  in  a  similar  manner  to  the 
sketch  which  I  have  shown.  The  plate 
was  sunk  to  its  thickness,  or,  in  other 
words,  the  sand  was  built  to  the  level  of 
the  top  of  plate,  not  as  shown  in  the 
sketch,  which  is  intentionally  left  low  so 
that  the  reader  may  see  how  I  placed  the 
sprue.  A  cope  was  rammed  in  a  small 
iron  flask  into  which  was  cut  a  sprue  and 
riser  as  shown.  The  sprue,  as  will  be 
seen,  is  placed  half  on  the  plate  and  half 


over  the  gap,  while  the  riser  is  on  the 
opposite  side.  I  might  say  that  before 
placing  the  plate  in  the  sand  I  ground  the 
edge  of  the  defective  part  until  it  was 
shaped  like  the  lettei'  V  which  gave  the 
iiielted  metal  which  was  poured  past  it  a 
better  chance  to  cut  into  the  solid  metal 
of  the  plate  and  make  a  perfect  amal- 
gamation. The  aluminium  Avas  melted 
ouite  hot  and  poured  fast  at  first,  slowing 
down  when  it  was  thought  that  sufficient 
metal  had  been  run  through  to  fuse  the 
edges  of  the  gap.  The  sketch  shows  the 
side  cut  out  of  the  flask  so  that  gap  can  be 
seen.    It  also  shows  the  metal  as  it  Avould 


apj)ear  flowing  out  of  the  riser.  It  should 
also  show  the  metal  passing-  through  the 
gap,  but  this  would  interfere  with  the 
view  of  the  gap.  Naturally,  it  would  be 
expected  that  the  melted  metal  would 
take  the  shortest  I'oute  fiom  the  sprue  to 
the  riser,  but  this  is  not  what  would  take 
place  in  a  case  of  this  kind.  By  having 
the  sprue  and  the  riser  with  cross-section 
area-  greater  than  that  of  the  gap  in  the 
thin  plate  and  keeping  the  sprue  full  the 
gap  would  be  flooded  all  the  time  and  the 
metal  will,  of  necessitv,  travel  through 
the  gap  at  a  faster  rate  than  through  tlie 
space.  As  the  metal  enters  through  the 
sprue,  it  strikes  the  portion  of  plate  on 
which  it  stands  cutting  this  away  to  begin 
with  and  ensurino-  a  good  union  there. 
As  it  travels  at  high  speed  past  the  sharp 
V-shaped  edge  of  the  gap  it  soon  melts 
that  and  unites  it  with  the  melted  metal 
so  that  when  pouring  is  stopped  the  gap 
is  full  of  metal  and  the  union  perfect. 

The  experiment  was  successful  and  well 
worth  the  time  spent,  for  to  have  patched 
it  bv  anv  other  method  would  hav°  been 
as  exnensive  as  making  a  new  plate. — 
Canadian  Fo u ndryman. 


Increased  Midland  Steel  Prices. — The  pi-ice  of 
Midland  steel  billets,  quoted  by  the  Associated 
makers  has  been  increased  by  5s.  to  10s.  per  ton, 
m;i,king  them  £7  10s.  delivered.  Belsrian  step',  vi'-e 
rods  were  advanced  to  £12  delivered,  aga.inst  £11 
10s.  for  home  sorts.  The  pnce  of  small  rolled  steel 
bars  was  raised  from  £9  to  £9  5s. 
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Problems  of  Marine  Diesel  Engine  Design. 


If  we  studied  tlie  cause  of  the  failure  of 
the  earlier  two-stroke  cycle  marine  Diesel 
engine,  said  Mr.  P.  Ik^lyaviu  in  the  paper 
which  he  presented  to  the  N(n'th-East 
Institution  of  Engineers  and  Shipbuilders, 
and  of  which  this  is  an  abstract,  we  would 
find  that  the  chief  causes  of  failure 
were :  — 

(1)  The  cracking  of  cylinder  covers; 

(2)  DefectiA^e   piston   cooling  arrange- 
ment :  and 


Fig  1. 

(3)  Defec^tive  lubrication. 
The  failure  of  lubrication,  of  course,  was 
the  iTSult  of  defective  piston  cooling-  gear. 

Heat  Stresses. 

One  of  the  i)rincipal  causes  of  failure 
in  earlier  two-stroke  cj^cle  marine  Diesel 
engines  was  the  cracking*  of  cylinder 
covers. 

There  are  two  kinds  of  temperature 
stress,  and  the  first  of  these  comprises 
the  stresses  resulting  from  the  difference 
in  the  average  temperature  of  two  rigidly 
bound  parts  of  the  body.  Pig.  1  and 
Fig.  2  show  as  examples  the  working- 
cylinder  and  the  cylinder  cover,  both  of 
typical  design  favourable  for  developmeni 
of  the"  above-mentioned  stresses. 

In  the  case  of  the  cylinder,  Eig.  1,  the 
inner  cylinder  liner,  having  under  the 
working  coirditions  a  higher  average 
temperature  v,-hen  compared  with  the  out- 
side cylinder  jacket  wall,  expands,  and 
stretches  the  jacket  until  the  stretching 
force  will  bo  equal  to  the  ( onipression 
force  acting  on  the  inner  liner.  A.s  the 
inner  liner,  which  has  to  resist  the  work- 
ing pressure  in  the  cylinder,  is  usually 
made  thicker  than  the  outside  jacket,  the 
tension  stresses  in  the  latter  are  usually 
Iiigher,  and  in  some  cases  cracks  develop 
in  the  outside  wall. 

If  we  were  to  increase  the  thickness  of 
lire  cylinder  jacket,  in  order  to  eliminate 
the  ci-acking,  the  inner  liner  might  crack: 
thus,  it  is  difficult  to  find  a  remedy,  excepi 
we  nrovide  m(>ans  for  individual  expansion 
of  the  inner  liner,  which  is  usually  done. 

The  same  happens  in  the  case  of  the 
cvlinder  covcm',  Vig.  2:  the  central  ])art  is 


heated  hy  the  combustion,  whereas  the 
])(ution  outside  the  pressure  joint  remains 
cool.  Thus,  the  radial  expansion  of  the 
central  portion  stretches  the  outside  part, 
and  produces  the  circumferential  tensile 
stresses  in  the  latter ;  at  a  certain 
difference  of  tempeiature  cracks  begin  to 
develo]!  on  the  outside  part  of  the  cover : 
tliis  is  the  most  common  case  of  a  cylinder 
cover  cracking  in  a  Diesel  engine. 

A  very  ingenious  way  of  eliminaling 
the  high  circumferential  tension  stresses 
in  i)art  of  the  cover  oritside  the  pressure 
joint  it  adopted  by  Messrs.  Sulzer  Bros., 
who  do  not  extend  the  metal  outside  the 
preissuj-e  joint  at  all  (Fig'.  3). 

In  this  design  the  circumferential 
tension  stresses  are,  of  course,  greatly 
eliminated. 

The  second  kind  of  heat  stress  is  pro- 
duced by  the  difference  of  temperature  in 
the  internal  walls,  heated  by  the  combus- 
tion on  one  side  and  Avater-cooled  on  the 
other  side  These  stresses  are  more  intri- 
cate, and  are  not  easily  eliminated.  In 
every  wall,  heated  on  one  side  and  water- 
cooled  on  the  other  side,  the  heat  passes 
Ihrough  the  wall  to  the  cooling  water, 
and  the  difference  of  temperatures  of 
metal  on  the  heated  and  w  ater-cooled  ^ides 
will  depend  on  the  amount  of  heat  whicli 
passes  through  the  wall  in  a  given  time. 

If  the  surface  temperatures  on  botli 
sides  are  ilifferent,  the  metal  on  the  side 
with  higher  temperature  expands  more 
than  on  the  cooler  side,  as  a  result  of 
which  a  plain  surface  becomes  curved. 

If  the  wall  is  prevented  from  curving  by 
ribs,  or  in  any  other  way,  the  internal 
stresses  will  develop  into  the  wall — com- 
pressive on  the  hotter  side  and  tensile  on 
the  cooler.  These  stresses  could  be  calcu- 
lated, if  the  amount  of  heat  Q  for  that 
particular  rmit  of  surface  of  the  tempera- 
ture differences  on  both  sides  of  the  wall 
were  known. 

The  shape  of  tlie  heated  surfaces,  it 
possible,  shoubl  be  made  such  as  to  allow 


for  expansion  and  changing  of  shape  due 
to  the  surface  expansion.  If  the  combined 
average  stress  will  have  the  margin  of 
safety  about  3,  the  engine  can  be  con- 
sidered safe.  The  actual  stresses  will  be 
even  less,  due  <o  relieved  heat  stresses  in 
a  suitable  design. 

The  cylinder  liner  is  the  most  difficult 
pro])osition  fo)'  reducing  the  heatsti  ess,  a  - 
in  this  case  it  cannot  be  eliminated  by  any 
means;  fortunately  the  heat-flow  factor  (J 
for  cylinder  liner  is  somewhat  smaller  than 
for  cylinder  cover,  except  for  the  engines 
of  Junker's  type,  where  the  only  way  to 


eliminate  the  heat  stress  is-  to  reduce  thi 
thickness  of  liner.  Thickness  of  wall,  i,i 
the  other  hand,  depends  on  the  maximnn 
working  pressure  in  the  cylinder  or  1li 
])ressuie  stress  adopted  for  the  design;  i 
appears,  therefore,  to  be  advisable  that  ii 
hirgiM  engines,  especially  of  Tunkci' 
type,  the  maximum  working  ])ressin 
sln)uld  be  reduced  in  order  to  reduce  tli 
juessure  stress,  and,  by  reducing  ili 
thickness  of  the  cylinder  liner,  to  redm 
the  heat  stress  also. 


In  the  engines  of  Junker's  (oppo-.! 
piston)  tyi)e  the  working  conditions  a 
paiticularly  unfavourable  for  the  he 
stresses,  as  the  heat-flow  coefficient  for  tl 
liner  must  be  substantially  greater  thi 
in  the  engines  of  the  oi dinaiy  type,  du 
the  flame  of  burning  fuel  striking  ti 
liner.  Taking  into  consideration  that  t! 
heat  stresses  in  the  cylindrical  line 
cannot  be  eliminated,  the  conditions  nii 
he  somewhat  dangerous  for  laisj' 
engines. 

The  ideal  shape  for  the  cylinder  cov 
is,  ais  isliown  at  Fig.  4,  a  convex  one,  wit 
out  any  valves,  bosses  (jr  ribs,  which'  c 
(  liange  its  shape  and  tlius  relieve  most 
the  heat  stresses.  Of  course,  such  slia 
is  probably  impossible,  but  a  suital 
shape  of  convenient  design  can  always 
substituted. 

There  is  much  nioie  o])]!ortunity  foi 
two-stroke  cycle  engine  with  port  scavei 
ing,  which  requires  only  two  small  vab 
in  the  cylinder  cover,  to  have  the  hi 
stresses  in  the  cylinder'  cover  eliminati 
than  for  a  four-stroke  cycle  one  where  t 
bosses  and  passages  for  the  large  vab 
prevent    the   metal    of   the    cover  fr 
expanding  and  thus  keep  the  heat  stn 
at  its  maximum.      For  the  above  statl 
reason,  the  two-stroke  cycle  engines  w 
the  valve  scavenging  should  be  conside' 
a  failure,  as  the  heat-flow  factor  Q  and  i 
heat  stresses  in  cyliiuhu'  cover  will 
much  greater  than  in  a  four-stroke  cyi 
engine,     and     could     not     ])ossibly  ,e 
eliminated.  | 

From  the  above  considerations  it  - 
apparent  that  with  necessary  care  ud  n 
in  the  design,  a  two-stroke  cycle-eng  e 
cylinder  and  cover  can  be  made  even  ni  f 
reliable  than  (hose  of  the  four-stroke  c> e 
engine.  That  should  scdve  the  qu("^t " 
(it  reliability  of  the  two-stroke  >  \ 
engine. 

Size  of  Two-stroke  Cycle  Engines. 

The  next  (luestions  to  consider  a  if 
size  and   weight   of   a   two-stroke  i.^'' 
engine;  it  is  certainly  most  important  tjii 
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■  a  two-stroke  cycle  engine  should  be 
,  smaller  and  lighter  than  a  four-stroke 
I'  cycle  one  to  be  able  to  compete  success- 
I  fully  on  the  market.  The  height  of  the 
L  engine  depends  more  on  the  stroke,  and 
,  therefore  is  well  in  the  hands  of  the 
I  designer.      The  width  is  not  of  much 

importance,  as  it  usually  does  not  vaiy 
\,  much.    The  length  is  the  most  important 

of  all,  and  this  question  should  be  care- 
i  fully  examined.  It  should  always  be  borne 
1  in  mind  that  the  length  of  the  engine 

should  be  considered  as  shown  on  Fig.  5, 
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together  with  the  additional  section  of  the 
ship.       The  miniimnu  length  is  limited 
'd  fiist  by  the  minimum  distance  between  the 
!j  cylinders    and  by  the  size  of  cranks  and 
1  bearings. 

For  an  ordinary  type  of  a  two-stroke 
\  cycle  engine  the  minimum  distance 
:  between  the  cylinders  equals  about  two 
t  cj/linder  diameters  :  therefore,  we  must  try 
1  to  get  the  bearings  and  the  cranks  intd 
i  this  space. 

I'     The  question  of  the  bearings  is  a  very 

important  one  in  Diesel  engines :  its 
i  importance  is  far  greater  than  most  peopb- 
'  realise,  and  it  has  an  essential  influence 
[  on  cost,   and    size   of    the   engine  and 

economical  running.  Although  the  friction 
!'  in  the  bearings  and  the  question  of  lubri- 
[•  cation  are  fairly  well  studied,  in  most  of 
\  marine  Diesel  engines  the  bearings  are 
f'  calculated  on  completely  wrong  principles, 
jl  and  are  (juite  out  of  proportion  if  com- 
}'  pared  with  the  bearings  of  a  marine  steam 

engine.  The  reason  for  this  is  that  the 
|i  bearings  of  most  marine  Diesel  engines 

are  based  on  the  principle  of  maximum 
I  pressure  per  unit  projected  surface  of  tbe 
f  bearing,  as  is  usually  the  case  in  steam 

engines ;  but  in  the  steam  engine  the  mean 
y  pressure:  is  about  50  or  60  per  cent 
;  of  the  maximum,  whereas  in  tbe  Diesel 
j  engine  the  mean  pressure  is  only  about  10 

per  cent  of  the  maximum. 
'     It  has  already  ben  proved  by  numerous 

investigators  that  as  long  as  the  niaximum 

pftessure  does  not  exceed  a  certain  limit, 
I  tie  size  of  tbe  bearing  should  correspond 
i  to  the  work  of  friction  developed  in  the 
I  bearing,  and  not  tbe  pressure  alone  ;  tlius 
i^the  bearings  nf  Diesel  engines,  based  on 
I  pressure  only,  will  be  several  times  larger 

than  those  for  a  steam  engine  of  the  same 
\  power,  as  the  maximum  pressure  in  a 
!  Diesel  engine  is  greater,  and  tbe  mean 
j  pressure  less,  than  in  a  steam  engine. 

! 
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Tlie  two-stroke  cjcle  engine  is  proposed 
with  four  cylinders,  built  up  crankshaft 
in  one  piece,  scavenging  pumps  driven  by 
the  levers  off  the  cross  bead.  The  mean 
pressure  p  Hi  =  1001b.,  piston  speed  800  ft. 
per  minute.  From  Fig.  6  we  can  see  that 
a  two-stroke  cycle  engine  can  be  designed 
in  quite  an  orthodox  way  so  as  to  be 
nearly  half  the  size  of  the  four-stroke  cycle 
engine  for  the  same  power.  This  sketch  is 
specially  made  on  the  same  basis  so  as  to 
give  a  fair  comparison  between  the  two 
types ;  otherwise  it  is  impossible  to  get 
two  engines  alr(>ady  built  to  exactly  the 
same  power  and  i)iston  speed. 

According  to  formula  the  length  of 
bearings  and  thus  the  length  of  the  engine 
does  deiiend,  for  the  same  stroke  and  bear- 
ing coefficient,  only  on  the  horse  power. 
Thus,  if  the  bearings  ai'e  of  a  correct 
design,  the  arrangement  and  number  of 
cylinders  on  each  crank  do  not  matter ;  we 
can  adopt  any  fancy  arrangement  of 
cylinders,  but  Ihe  total  length  should  be 
the  same. 

This  throws  some  light  on  another  tale, 
so  easily  accepted  by  many,  that  opposed- 
l)istou  engines  can  be  made  smaller  than 
the  ordinary'  two-stroke  cycle  single- 
acting.  Fig.  7  gives  a  comparison  of  two 
engines,  the  Camellaird-Fullagar  type  of 
1,000  b.h.p.,  recently  published,  and  of  an 
ordinary  single-acting,  two-stroke  cycle 
engine,  designed  to  the  correct  propor- 
tions of  crankshaft  and  bearings.  Th(> 
latter  is  about  2  ft.  smaller  than  the 
Fullagar,  being,  in  additiim,  consideiablv 
less  in  height,  having  a  built-uj)  crank- 
shaft in  one  piece,  although  ihe  Fullagar 
engine  is  claimed  to  he  the  smallest 
possible  of  all  engines.  The  single-acting 
two-stroke  cycle  engine  shown  on  the 
sketch  is  designed  exactly  on  the  proposed 
lines,  mean  indicated  pressure  being 
KtOlb.  per  square  inch  and  piston  speed 
SOf)  ft.  per  minute. 


Fig.  5. 


VV^ith  regard  to  double-acting  two- 
stroke  cycle  engines,  their  height  and 
weight  ought  to  be  considerably  greater 
than  Ihose  of  singde-acting  engines, 
whereas  the  gain  in  the  power  is  only  60 
or  60  per  cent,  as  in  the  bottom  part, 
owing  to  special  requirements  for  fuel 
combustion,  only  part  of  the  air  can  be 
used  for  (ombustion. 


11 

In  my  past  experience  of  experianents 
with  double-acting  engines  the  results 
were,  in  all  cases,  unsatisfactory.  In 
addition,  the  conditions  for  the  reduction 
of  heat  stresses  are  very  unfavourable,  due 
to  complicated  shape  of  the  botlrmi 
cylinder  cover.  From  a  designer's  jioint 
of  view,  there  appears  to  be  much  more 
chance  for  a  four-stroke  cycle  than  for  a 
two-stroke  cycle  double-arting  engine  in 
the  future. 

There  are  still  many  prejudices  in 
engine  design,  many  of  which  are  probably 
nearly  a  century  old,  which  should  be 
brought  to  light.       One  of  the  greatest 


Fig.  6. 


prejudices  in  engineering  refers  to  the 
bearings.  It  is  usually  assumed  that  the 
larger  the  bearing  is,  the  better  and  safer 
ihe  ei'gine.  From  my  past  experience, 
which  includes  various  methods  of  lubrica- 
tion, water-cooled  and  not  water-cooled 
bearings,  large  and  small,  I  dehnitely 
arrivtnl  at  the  conclusion  that  it  is  the 
lubrication  that  matters,  and  not  the 
bearing  surface,  of  course,  provided  that  a 
certain  limit  of  pressure  is  not  exceeded; 
but  usually  this  pressure  is  very  far  from 
the  limit. 

8ti;nige  to  say,  bul  from  some  con- 
siderations, it  ap])eais  that  for  ordinary, 
unforced  lubrication,  the  smaller  bearing 
-urfacc  is  more  essential  than  for  forced 
lubrication ;  for  comparison  I  can  give 
here  the  particulars  of  bottom-end  bear- 
ings for  a  steam  engine  and  a  two-stroke 
cycle  Diesel  engine  of  an  old,  obsolete 
design,  both  with  the  ordinary  lubrication. 

Thp  figures  for  the  steam  engine  are  the 
following :  — 

The  area  of  the  bearing  per  1  i.h.p.= 
0-280. 

The   work  of   friction   ])er   1  i.h.p.= 

;{'()7  lb. -feet  per  second. 
Indicated  horse  power  per  1  square  inch 

of  bearing  surface  =  3"56  i.h.p. 
The   same  figures  for   Diesel  engines 
are :  — 

The  area  of  tho  hearing  per  1  i.h.p.  = 
1'8  square  inches. 

Work  of  friction  in  the  bearing  per 
J  i.h.p.  =  9'2  lb. -feet  per  second. 

Indicated  horse  power  per  1  square  inch 
of  hearing  surface  =  0'555. 

Thus  the  area  of  the  bearing  in  the 
Diesel  engine  per  1  i.h.p.  is  about  6'4 
times  larger  than  that  of  the  steam  engine, 
and  the  work  of  friction  about  three  times. 

I  am  of  opinion  that  the  lubricating  oil 
( onsumption  for  the  same  total  annnint  of 
friction  is  somewhat  propoiiional  to  the 
area  of  the  friction  surfaces.  To  thi.* 
(  onchision  I  arrived  from  observations  on 
various  engines,    ^fost  ccrt;nnly  more  oil 
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is  required  io  luaiutiiiii  tlie  necessary  oil 
film  on  a  larger  surface;  flierefoie,  it  is 
not  surprising  f  iiaf  ou  tlie  above-nieiitioneid 
Dfesel  engine  tlie  lubricating  oil  consump- 
tion was  very  muck  greater  per  indicated 
horse  power  liour  than  on  the  steam 
engine,  and  the  bearing.s  often  ran  hot 
and  were  most  unsatisfactory.  I  attribute 
this  entirely  to  the  bearings  being  far  too 
large  or  the  power  developed,  so  that  even 
the  excessive  amount  of  oil  srrpplied  was 
not  sufficient  foi'  safe  running. 

jVow  I  w  ill  j^ive  the  same  figures  for  a 
Diesel  engine  of  the  correct  design:-^ — 

The  area  of  the  bottom-end  bearing  per 
1  i.li.p.  =0'61  square  inch. 

The  work  of  friction  per  1  i.h.]).= 
S'Tlb.-feet  per  second. 

Indicated  horse  jiower  per  1  square  inch 
of  bearing  surface  =  1'67. 

'Vims  the  area  of  bearing  is  reduced, 
wjien  coni])aied  with  the  obscdete  design, 
by  about  fhree  times,  and  the  work  of 
friction  by  about  two  times  per  one  brake 
horse  ]iower.  We  certainly  can  expect  an 
all-round  im  rciise  of  mechanical  efficiency 
and  saving  in  lubricating  oil  consumption 
if  we  adhere  to  the  correct  way  of  calculat- 
ing the  bearing  surfaces. 

There  is  no  need  to  go  into  extremes  : 
the  figures  we  can  obtain  from  marine 
steam  engine  practice  will  suit  the  Diesel 
engine  quite  well.  The  safe  maximum 
for '  coefficient  J  with  reliable  lubrication 
.can  be  as  high  as  2,500  lb. -feet  per  scM  ond 
or  more. 

The  only  j>()int  of  im{)ortance  is  that  to 
go  beyond  the  maximum  pressure  per 
stjuare  incli  of  bearing  surface,  which 
should  not  exceed  1,700-2,000  lb.  square 
inch,  this,  and  also  the  greater  ratio 
between  the  maximum  and  mean  pressures 
in  a  Diesel  engine,  make  it  somewhat 
difficult  to  reach  the  same  standards  for 


COMPOUNDED  CYLINDER  OIL 
FOR  SUPERHEATED  STEAM 
CONDITIONS. 

A  CKKA'i"  many  engineers  have  encountered 
considerable  trouble  with  tlie  lu])rication 
of  steam  cylinders  using  superheated 
steam,  apparently  because  they  have  neg- 
lected to  remember  that  only  in  a  few 
cases  of  veiy  high  superheat  is  there  any 
superheat  in  the  steam  at  the  end  of  the 
expansion  stroke,  or  throughout  the  entire 
exhaust  stroke.  It  is  believed  that  some- 
thing" like  2t)(l  (leg.  initial  superheat  at 
tlie  throttle  is  required  for  aiij^  superheat 
to  remain  in  the  steam  at  exhaust  when 
()I)era1ing  at  about  one-quarter  stroke. 
'Phis  means-  that  practically  all  engines 
using  superheat  are  operated  on  saturated 
steam  for  a  portion  of  their  expansion 
stroke  and  through  the  entire  exhaiist 
stroke.  Consequently,  instead  of  a  piu'ely 
superheated  steam  ^condition,  we  have  two 
conditions  to  meet,  one  of  superheated 
steam  and  one  of  saturated  steym. 

Most  of  the  trouble  encountered  in  the 
luhricaiion  of  supeiheated  stcaiii  cylinders 
luis  been  caused,  says  Loihricalioi) ,  by  the 
Carbonisation  of  the  oil  and  dej)()sits  on 
the  valves  at  tlie  end  of  the  valve  travel 
and  at  the  end  of  the  counteibore  in  the 
cylinders.      These   carbon   deposits  are 


the  Diesel  engine  as  are^  adopted  in  tlio 
steam  engines:  therefore,  the  mechanical 
efficiency  of  the  Diesel  engine  is  bound  to 
be  less  than  that  of  tlie  steam  engine. 

Forced  lubrication  has  the  advantage 
that  all  the  heat  developed  in  the  bearing 

bzfcl    I    I    I    I    I  bi=j 
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by  the  friction  is  absorbed  by  the  oil  on 
the  spot  and  carried  away,  whereas  with 
ordinary  lubrication,  if  the  bearings  are 
water-cooled,  the  heat  developed  has  to 
pass  through  the  metal  first,  to-  reach  the 
cooling  water.  None  of  the  methods  of 
water-C()oling  the  bearings  with  which  I 
luive  had  (>xperience  have  been  efficient. 
Even  where  the  cooling  of  the  bearing  was 


caused  by  excessive  quantities  of  oil  being 
fed  to  the  cylinders  and  can  be  eliminated 
if  the  quantity  of  oil  fed  is  reduced.  The 
carbonisation  is  caused  by  the  oil  remain- 
ing in  contact  with  the  hot  surfaces  and 
the  superheated  steam  long  enough  for  its 
lighter  constituents  to  be  evaporated  and 
the  oil  partially  decomposed.  If  the  oil 
were  of  such  characteristics  that  it  evapo- 
rated more  readily  and  if  it  were  fed 
to  the  cylinders  in  such  small  fj[uantities 
that  an  accumulation  of  the  oil  would  not 
be  made  on  the  valves  and  other  parts  of 
the  eiigine,  the  car])on  (liq)osits  could  be 
entirely  eliminated. 

The  excessive  oil  feeds  which  many 
engineers  have  considered  necessary  for 
superheated  steam  cylinders  are  due  to 
the  use  of  a  straight  mineral  cylindei'  oil 
of  high  viscosity  and  high  flash  and  fire. 
This  straigkt  mineral  oil,  i.e.,  a  cylinder 
oil  without  compounding,  while  suitable 
for  t^ie  lubrication  of  the  cylinder,  so  long 
as  the  steam  remains  dry  or  superheated, 
is  not  suitable  for  the  lubrication  of  the 
cylinder  during  that  i)ortion  of  the  stroke 
when  the  steam  is  saturated,  as  the  nn)is- 
(ure  washes  the  oil  ofP  the  cylinder  walls 
and  the  cylinder  becomes  dry.  This  re- 
sults in  wear  and  increased  friction,  (^'on- 
sc(|ucntly,  the  engineer  inci-eascs  the 
amount  j'cd,  so  tli;it  something  like  s.itis- 
tactoiy  lubrication  is'  secuicd,  and  in 
doing  so,  such  a  large  amount  of  oil  is  ted 
to  the  cylinders  that  it  is  not  carried  away 


effected  l)y  coj)])er  pipes  cast  in  tte  white 
nietal,  with  the  ordinary  lubrication, 
\\hich  jjiobably  was  insufficient  for  the 
size  of  the  bearing,  there  were  signs ||of 
melted  wliite  metal  on  the  surface,  and  iihc 
grooves  were  often  destroyed.  In  addition, 
the  numerous  flanges  for  the  co(ding-water 
I)ipes  inside  the  craiikcase  often  leak,  the 
])ipes  break  and  thus  more  trouble  is 
developed. 

..Vnotlier  great  victory  of  .scientific  brains 
over  firmly- established  prejudice  was  the 
introduction  of  solid-injection  in  Diesel 
engines,  a  victory  which,  I  believe,  the 
world  owes  to  Iklessrs.  Vickers.  It  was 
definitely  stated  by  the  inventor  and  the 
first  designers  of  Diesel  engines  that  air- 
injection  is  the  only  possible  way,  so  that 
it  must  have  required  great  courage  and 
determination  to  institute  research;  yet 
now,  I  believe,  we  shall  not  have  long  te 
wait  until  mechanical  injection  ^^ill  Ix 
u  n  i  V  e  r  s  ally  a  d  op  ted . 

Sca.venging  is  essentially  a  complicated 
l)robleni,  but  if  it  is  studied  carefully 
there  is  every  indication  that  it  can  he 
considerably  improved.  Experiment 
which  I  have  made  in  connection  Avitli 
scavenging  show  that  the  efficiency  of  the 
scavenging  process  can  be  as  high  as  9S 
per  cent  at  the  pressure  of  about  1  Ih. 
square  inch,  not  counting  the  resistance 
in  the  exhaust  pipe,  which  will  atld  about 
0'5  lb.  That  means  that  the  scavenging 
air  of  the  same  A'olume  as  the  volume  of 
the  vvorking  cj'linder  can  sweep  98  per 
cent  of  the  exhaust  gases  out  of  the  work- 
ing cylinder,  provided  the  scavenging  is 
correctly  designed;  whereas  in  some 
ordinary  cases  of  scavenging  the  efficiency 
is  never  higher  than  about  75  per  cent 
according  to  the  above-mentioned  exi)(>ri- 
ment. 


and  accumulations  and  carbon  deposit^ 
result. 

The  pioper  oil  for  a  superheated  steam 
cylinder  is  a  medium-heavy  viscosity 
cylinder  oil,  having  a  fair  amount  of  com- 
pounding, something  like  4  per  cent  or  5  pel' 
cent  of  animal  oil.  Such  an  oil,  an  account 
of  this  compounding",  will  emulsify  slightly 
and  thereby  lubricate  the  cylinders  very 
efficiently  dining  that  period  when  they 
are  filled  with  saturated  steam.  As  the 
compounding  is  small  there  will  be  no  had 
effects  resulting  from  the  exposure  of  the 
oil  to  superheat  conditions.  It  is  fully 
appi'eciated  that  this  is  somewhat  contraiy 
to  the  usual  understanding  and  the 
general  recommendations  as  to  the  proper- 
ties necessary  for  an  oil  to  withstand 
superheated  steam,  but  the  success  wlii(  h 
has  attended  the  use  of  this  t.vpe  of  oil 
makes  the  explanation  given  above  appeal' 
as  the  proper  one.  Of  cour.se.  there  aie 
conditions  where  the  use  of  a  compouiul'd 
oil  may  not  be  advisable,  such  as  in  the 
reciprocating  engines  used  in  marine 
jiiactice.  However,  since  the  majority  ^t 
the  cylinders  of  su(di  engines  are  vertical, 
and  a  very  small  amount  of  oil  is  requii"(! 
tor  their  lul)rication.  it  is  not  btdieved  thiiti 
aii>- difficulty  Avill  arise  from  tlu-  use  ol  aj 
straight  mineral  cylinder  oi!  under  -iiju  r- 
heat  conditions.  In  o,.nei:il,  it  i<  thcic- 
li>i  I  ccomniemled  thai  ;,  sliglitlx  coni- 
])ounded  oil  be  used  in  cylinders  subjected' 
to  superheated  steam  conditions. 
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A  Weekly  Record. 


|ship  Canal  Engineering  Developments. 

An  iuteiesting'  paper  dealing-  witli  some 
^eugiiieeriug  developments  on   the  canal 

\ras  given  before  the  Manchester  Associa- 
|ti()U  of  Engineers  by  Mr.  Wm.  Fox. 
t  lhe  plant  used  in  dredging  and  pumping 
)  )perations  was  described  by  Mr.  Fox,  also 

he  GO-ton  floating  crane  recently  installed, 
'md  the  facilities  provided  for  the  hand- 
|!ing  of  grain.  The  No.  2  grain  elevator, 
-lie  said,  was  the  most  modern  in  the 
j.jountry,  and  40,000  tons  of  grain  could  be 
'stored  in  the  bins.  The  weight  of  the 
I  )iiilding  and  machinery  above  the  ground 
,  apart  from  the  grain  stored)  was  120,000 
'tons.  Many  large  ports  with  a  much 
:>reater  c^uay  area  handled  far  less  tonnage 
:  :hau  Manchester.  The  density  of  traffic 
I  )ver  the  Manchester  quays  was  quite  ex- 
I  eptional. 

^^Electrical  Engineering  in  Germany. 

1-  We  hear  so  many  i'eport>s  of  the  condi- 
l^iou  of  German  industries  that  it  is 
i^uteresting  to  have  some  inside  infonna- 
!/ion  on  the  subject.  At  a  recent  meeting 
fjjf  Siemens  &  Halske  Oo.,  Berlin,  one 
ii)f  the  largest  electrical  engineering  firms 
i'jn  Grermanj^,  the  chairman  stated  that,  by 
i^iii  agreement  entered  into  some  time  ago, 
|iill  (jcrman  electrical  engineering  firms, 
i^vhen  tendering  for  a  foreign  ccmtract, 
[ij[Uoted  the  full  market  price  which  woiild 
likely  to  prevail  in  the  particular  coun- 
Ij^ry  for  which  the  j^lant  was  required.  He 
Lvent  on  to  say  that  at  the  present  time 
l  iemian  firms  were  not  in  the  strong  com- 

)etitive  position  which  was  generally 
j  magined,  and  foreign  makers  were 
j:utting  prices  verj'  fine  in  their  attempts 
■  0  obtain  business.  Furthermore,  German 
;  irms  M  ere  greatly  handicapped  by  the  fact 

hat  the  output  of  their  workers  indivi- 
[•ually  was  much  less  than  in  pre-war  daj's. 
l-'ouching  on  the  question  of  exchange,  he 

emarked  that  if  the  international  financial 
j'losition  was  normal  to  the  extent  of  the 
internal  and  external  purchasing  values  of 
I  he  mark  being  equal,  German  firms  would 
r*e  quite  unable  to  compete  with  foreign 
['■rms. 

jl  The  net  profit  of  this  particular  company 
or  the  past  year  wa.s  about  '31  million 
Wrks,  out  of  which  a  dividend  of  20  per 
itnt  is  being  paid  on  the  ordinary  share 
"apital  of  1-30  million  marks.     The  chair- 
.iiaii  pointed  out  that  the  dividend  declared 
liepresented  in  gold  less  than  i  per  cent  on 
he  nominal  value  of  the  shares,  and  was 
»ess  than  2  per  cent  in  paper  marks,  if 
[eckoued  on  the  market  value  of  shares. 
I  'osition  of  German  Steel  Trade. 
I   A  report  from  Fsseu  states  ihat  German 
!|teelmakers  are    finding  it  exceedingly 
1  ifficult  to  obtain  imi)ortant  foreign  con- 
jracts  owing  to  rapidly  increasing  produc- 
j!on  costs:    French,  British  and  Belgian 
I  rms  are  all  quoting  very  low  prices,  and 
■  is  asserted  that  every  week  sees  a  de- 
j^rease  in  the  proportion  of  the  export 
usiness  which  is  secured  by  German  steel 
)mpanies.    Mention  is  made  of  a  large 
panish  oiiler  for  sieel  rims  which  was 
jcently    placed    with    Belgian  makers, 


whose  quotation  was  3  per  cent  below  the 
lowest  German  one,  and  a  similar  contract 
for  Scandinavia  also  went  to  Belgium. 
Some  very  large  orders  for  heavy  plates 
arc  said  I0  have  been  obtained  by  English 
firms  a1  prices  much  below  those  of  Gei- 
iiian  competitors,  whilst  important  con- 
liacts  for  steel  rails  for  South  America 
and  for  Holland,  which  German  firms  ex- 
pected to  obtain,  have  been  placed  with 
foreign  makers.  Complaint  is  also  made 
rhat  Loriaine  and  Luxemburg*  concerns  are 
underl)idding  German  firms  in  the 
domestic  market,  to  which  they  have  duty- 
free access. 

Reduced  Railway  Rates. 

The  railway  companies  have  agreed  to 
make  substantial  reductions  from  April  1 
for  the  transport  of  carriages,  motor  cars 
(including  motor  cycle  cars,  motor  omni- 
buses and  motor  tractors)  by  passenger 
train.  Reductions  have  already  been 
nuule  in  the  rates  for  the  transport  of  co&l 
and  raw  materials.  The  railway  manag-ers 
will  meet  at  an  early  date  to  consider  re- 
ductions in  the  transport  of  other  classes 
of  goods,  and  it  is  expected  a  decision 
will  be  announced  shortly. 
Employees'  Grievances. 

^Vt  a  mass  meeting-  of  tlie  liomlon 
employees  of  the  Great  Northern  Rail- 
way Co.  a  protest  was  made  against  the 
fact  that  they  were  still  being  called  upon 
to  subscribe  to  the  Unemployment  Insur- 
ance Act.'  It  was  stated  that  the  Great 
Northern  are  the  only  trunk  line  adopting 
this  attitude.  A  f\irther  grievance  was 
that  the  Great  Northern  had  declined  to 
be  parties  to  the  arbitration  jnoceedings 
of  tlie  shopmen  or  to  recognise  the  award. 
A  representative  of  the  Railway  Clerks" 
Association  stated  that  the  executives  of 
the  unions  had  come  to  the  conclusion 
that  the  company  must  have  some  sinister 
design  in  regard  to  permanency  of  employ- 
ment, and  was  seeking  to  centralise  the 
service.  As  a  result  of  the  meeting,  a 
resolution  was  passed  demanding  that  the 
com])any  should  apply  for  exemption 
under  the  TTnemployment  Insurance  Act, 
comply  with  the  railway  shopmen's 
award  and  take  up  a  reasonable  attitude 
towards  the  unions.  The  national 
executives  of  the  three  unions  were  called 
upon  to  set  a  time  limit  for  the  company 
in  which  these  matters  should  be  settled 
satisfactorily.  The  attitude  of  the  meeting 
plainly  pointed  to  a  strike  imless  these 
matters  were  remedied. 
Ordnance  Factory's  Loss. 

A  loss  of  £1.040,172  is  the  result  o!' 
providing  alternate  work  at_  the  various 
Government  ordnance  factories  following 
the  armistice  in  order  to  avoid  the  sudden 
throwing  of  excessive  numbers  of  work- 
people out  of  employment.  It  is  stated 
that  a  hundred  locomotive  engines  were 
ordered  for  stock — for  which  no  definite 
purchaser  is  yet  in  view — and  other  work 
was  taken  at  competitive  prices  which 
were  payable  upon  completion  and  did  not 
cover  the  full  cost  shown  by  the  manufac- 
turing accounts.  Therefore,  the  value  of 
"alternative"  work  in  hand  on  March 


31,  1921,  had  not  been  recovered  at  all, 
and  the  cost  of  finished  work  of  the  second 
kind  of  competitive  prices  was  not  fully 
covered  by  prices  realised. 

At  Waltham  Abbey  there  were  not 
sufficient  orders  to  keep  the  staff 
employed,  and  labour  was  largely  diverted 
to  internal  factory  services  which  could 
not  be  charged  against  any  manufactur- 
ing order.  There  were  also  losses  on  the 
sale  of  war  stocks  of  material,  and" on 
irading  in  the  canteens  for  factory 
employees. 
Wages  and  Output. 

Mr.  George  Macpherson  has  been  elected 
])]esidcnt  of  the  Midland  Iron  and  Ste^l 
Wages  Board,  and  in  the  course  of  an 
addiess  to  the  employers'  and  operatives' 
representatives  on  the  Board  he  empha- 
sised the  fact  that  all  iron  and  steel  con- 
cerns were  working  at  a  loss  at  the  present 
time,  and  he  urged  the  utmost  co-opera- 
tion between  employers  and  workers. 
Ih-e-war  conditions,  he  stated,  might  not 
be  permanently  restored.  They  might  not 
find  outlets  for  exports  under  the  new. 
world  conditions  to  the  same  extent  as 
formerly,  and  they  might  have  to  recon- 
sider the  home  output.  Low-priced  coal 
and  freights  were  important  in  regard  to 
foreign  competition  in  export  trade. 

Sliding-scale  percentages  had  for 
several  years  been  unifonnly  higher  iinder, 
the  Midland  Board  than  \inder  others.  It, 
was  of  vital  importance  to  both  sides  that 
the  incidence  of  the  Midland  scale  should 
be  examined,  and  he  proposed  tlie  appoint- 
ment of  a  small  committee.  Both  sides 
had  re])udiated  limitation  of  output,  so 
tha,t  when  the  good  times  returned  they 
would  have  the  established  ]irinciple  of 
the  highest  jiossible  production. 

A.s  to  unemployinent  insurance,  pp^i- 
sibly  a  national  fund  was  the  only  safe 
and  equitable  method.  If  unemployment 
was  to  be  ended,  economies  must  be  made 
and  no  project  must  be  undertaken  that 
did  not  contribute  to  produce  or  conserve 
Ave  a  1th. 

It  was' reported  that  the  Sheet  Tiado 
Committee  had  adopted  experimentally  a 
sliding  scale  of  its  own.  The  oi)e.ra:tives 
representatives  assented  to  an  examina- 
tion of  the  sliding  scale  basis. 
The  Lock-out. 

Up  to  the  time  of  writing  there  have 
been  no  fresh  developments  in  connection 
with  the  lock-out.  The  La,bour  Council 
]neilia!i)rs  (Mr.  Clynes,  Mr.  Henderson, 
Mr.  Walker  and  Mr.  Bowennan)  are  dis- 
cussing the  whole  mattea"  with  Sir" Allan 
Smith,  but  as  to  whether  success  will 
attend  their  interwention  is  distinctly 
doubtful.  Meanwhile  the  following 
notice  was  posted  in  the  shipyards  on 
Wednesday  morning:  — 

"  Notice  is  hereby  given  that  the  war 
bonus  of  26s.  6d.  i>er  week  at  present 
paid  to  time-Avorkers  and  picce-Avorkers 
will  be  reduced  by  10s.  6d.'  per  week'  mi 
and  from  29tli  March,  and  by  a  further 
Gs.  per  week  im  and  from  26th  April." 
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TYPES  OF  AGRICULTURAL 
IMPLEfViENTS  IN  ITALY. 

Italj-  oliers  a  good  market  for  agricul- 
tural implements,  but,  quite  aside  from 
the  ruling  uniavourable  exchange  rates 
and  the  relatively  high  duties,  as  well  as 
tlie  lower  production  costs,  most  iarm  im- 
plements imported  into  Italy  from 
America,  says  a  Consular  report, 
encounter  sharp  competition  from  Italian 
manufacturers.  American  implements 
ana  tractors  are  well  suited  to  the  country 
and  are  well  liked — in  fact,  so  much  so, 
that  exact  imitations  of  the  products  of 
American  tirnis  are  being  manufactured 
by  Italian  manufacturers. 

All  these  factors  have  exerted  an  un- 
favourable influence  on  the  exports  of 
tractors  from  the  United  States  to  Italy. 
The  Fiat  factories  in  Turin  and  the  Romeo 
machine  siiops  in  Milan  are  equipped  to 
produce  large  numbers  of  tractors,  and 
the  productive  capacity  of  Italy  in  this 
respect  is  probably  suthcient  to  meet  the 
requirements  in  the  way  of  tractors  for 
some  time  to  come.  The  round-wheel 
tractor  is  the  only  type  that  is  used.  One 
or  two  popular  American  tractoirs  of  this 
type  have  been  copied  by  Italian  factories, 
and  the  result  has  been  that  no  American- 
made  tractors  have  been  imported  into 
Italy  since  September,  1920. 

The  most  popular  type  of  tractor  plough 
is  the  two  or  three  bottom  with  14  m. 
moldboards.  In  some  parts  of  Italy  a 
plough  making  a  very  deep  fuii-ow  is  re- 
quired, and  in  such  cases  a  one-bottom 
plough  is  generally  used.  Disc  ploughs  are 
not  in  use,  although  the  disc  harrow  in 
which  the  frames  can  be  adjusted  so  as  to 
present  a  rather  wide  angle  to  the  furrow, 
could  be  employed  for  disc  ploughing",  if 
desired.  Disc  harrows  are  not  manufac- 
tui-ed  in  Italy  and  few  of  them  are  used. 
One  type  of  this  implement  which  has  sold 
to  some  extent  in  Italy  has  32  discs  on 
two  rows,  or  eight  discs  to  each  of  the  four 
sets,  with  a  diameter  of  18  in.  to  each  disc. 
A  harrow  with  discs  from  14  in.  to  16  in. 
in  diameter  might  prove  more  popular 
with  the  Italian  farmers.  The  hard  . 
ground  in  Tuscany  is  better  adapted  to  the 
us  of  this  implement  than  are  the  softer, 
more  yielding  soils  found  elsewhere  in 
Italy.  There  appears  to  be  a  good  oppor- 
tunity for  the  sale  of  harrows  in  Italy,  but 
extensive  sales  would  only  result  from 
active  educational  efforts. 

Grain  drills  aie  used  to  a  considerable 
extent,  those  with  nine  and  11  rows  being 
the  best  liked.  Of  the  ploughs  drawn  by 
horses,  one  with  a  colter  in  front  of  the 
share,  turning  up  the  soil  to  a  depth  that 
A-aries  from  18  to  30  centimetres  and 
weighing  from  42  to  08  kilos,  appears  to 
be  mostly  widely  used  in  Italy,  where  it 
is  estimated  that  about  10,000  ploughs  of 
this  general  description  are  sold  annually. 
The  Universal  ploughs  are  manufactured 
by  the  Romeo  Co.,  of  Milan,  and  have  two 
shares,  the  forward  one  larger  than  the  one 
in  back,  with  a  knife  colter  between  the 
two  shares.  A  cultivator  having  17  blades, 
two  levers,  and  weighing  175  kilos,  is 


popular.  A  lighter  cultivator  is  made  for 
use  in  vineyards.  Several  varieties  of 
toothed  harrows  are  sold  in  Italy,  the 
number  of  teeth  ranging  from  40  to  60. 
In  the  Medina  district  American  pulveris- 
ing harrows  are  used. 

Ill  general,  it  may  be  said  that  while 
the  existing  high  duties  on  tractors  con- 
tinue in  effect  the  sale  of  American  trac- 
tors in  Italy  will  be  attended  with  con- 
siderable dithculty.  These  prohibitive 
duties  do  not  apply  to  other  implements, 
ami  while  keen  competition  may  be  ex- 
pected from  Italian  manufacturers,  the 
popularity  of  ximerican-niade  implements 
is  a  factor  strongly  in  their  favour,  and 
\\  hen  exchange  has  reached  a  more  favour- 
able level,  prices  of  American  implements 
may  be  expected  to  compare  favourably 
with  other  makes. 


CANADIAN  STEEL  MARKET. 

Canada  last  year  was  the  buyer  of  the 
largest  tonnage  sold  in  the  export  iron  and 
•<teel  market  of  the  United  States.  In 
previous  years  other  countries  have  taken 
that  lank  with  Canada  well  up  toward  the 
lop,  but  the  world's  general  business  de- 
pression of  1921  caused  less  and  less  pur- 
chasing to  be  done  in  more  remote  lands. 
The  exchange  rates  of  the  latter  were 
against  them,  ocean  freights  were  too 
costly  and  conditions  at  home  niade  buy- 
ing in  America  inexpedient.  Canada, 
however,  enjoyed  a  more  favourable  rate 
of  exchange,  was  nearer  the  source  of 
American  production  and  in  general  ex- 
pel ienced  the  comparatively  better  busi- 
ness conditions  that  applied  to  the  United 
States. 

In  more  nearly  normal  times,  in  the 
opinion  of  the  Iron-  Trade  Review,  other 
foreign  countries  probably  would  have 
need  of  greater  tonnages  than  Canada. 
Consequently,  the  latter  scarcely  could  be 
expected  to  hold  its  first  place  per- 
manently as  a  buyer  in  the  American 
market.  However,  Canada's  geographical 
position,  her  rate  of  development  and  the 
lower  factor  of  transportation  logically 
should  make  it  one  of  the  leading  con- 
euniers  of  American  iron  and  steel 
products.  The  national  policy  of  the 
])oiriinion  of  building  up  a  greater  home 
iron  and  steel  industry  through  subsidies 
])iobably  will  not  materially  affect  this 
situation  foi'  many  years. 

ELECTRICAL  MACHINERY  IN 
NORWAY. 

Owing  to  the  depreciation  of  the  mark, 
German  manufacturers  dominated  the 
Norwegian  market  during  1921  for  all 
kinds  of  electiical  machinery  and  cables, 
according  to  a  Consular  report.  British, 
American,  Swedish  and  Swiss  firms  have, 
therefore,  experienced  great  difficulty  in 
doing  business.  For  the  same  reason  Nor- 
wegian factories  have  secured  a  very  small 
portion  of  the  trade;  they  have  worked  at 
only  about  half  their  capacity,  and  have 
sold  at  prices  which  have  probably 
entailed  a  loss. 


Owing  to  the  prevailing  general  depref 
sion,  and  particularly  that  of  the  elect rc 
chemical  industry,  the  demand  for  ne' 
supplies  for  industrial  purposes  is  ver 
small.  It  is  anticipated,  however,  tli; 
1922  will  see  a  fair  demand  for  sma 
transformers  and  motors  and  for  cookiri 
and  heating  apparatus  in  connection  wit 
the  realisation  of  municipal  powt 
schemes.  It  has  not  hitherto  been  foun 
that  the  fall  in  the  price  of  coal  h; 
affected  the  demand  for  electrical  cookin 
and  heating  appliances. 

At  the  present  moment  German  ma'u 
facturers  are  doing  a  good  trade,  and  it 
expected  that  they  will  continue  to  secui 
the  bulk  of  the  business  unless  the'inai 
recovers  in  value. 


WEEKLY  OUTPUT  OF  COAL. 

We  give  below  the  ofhcial  statement  ( 
the  coal  output  at  the  mines  of  Gre; 
Britain  for  the  four  weeks  ended  March 
For  the  week  ended  March  4  the  outjn 
was  5,038,900  tons,  as  compared  wil 
5,046,600  tons  in  the  previous  week,  ar 
4,259,000  tons  in  the  week  ended  March 
1921. 


Feb.  11.  Feb.  18  Feb.  25 

Districts.  Tons  Toi.s.  'loiis. 

Vorthumueilaud   SS-i.TO  249,t)00  27.;,au0 

Duiham    6B4,4uO  6(ia,5u0  690  UuO 

VorttsLire    hSa.iOO  Si6,luO  bt6,5uO 

Laucashiie,  Cheshire, 

aud  ISorth  Wales   421,500  422,200  420,300 

Deruy,  NuLtinghamand 

Leicester   042,700  650,i)00  648,500 

Btatlord,  Shropshire, 

Warwick,    Woicesier  374,300  380,400  376,700 
South  Wales  aud  Mon- 

luuuthohire   fl2t>,100  665,300  872,900 

Other  fcughsh  Districts  y0,4U0  v7,000  li»,«jO 

Scotland   67o,3o0  693,^00  0  0,SoO 

Total    4,912,500  .5,00li.80u  5.046,600  5,0oS 


Mar. 
IbU 
253, 
67;., 
SSu, 

417,. 

641, 

37  i, 


7C4, 


Belgian  Iron  and  Steel. — Belgium's  iron  a 
.steel  production  figures  for  January,  1922,  ; 
stated  to  have  been  :  Pig  iron,  94,210  metric  tm 
raw  steel,  76,450  tons;  rough  steel  castings,  3.i 
tons;  finished  steel,  83,b00  tons;  finished  in 
15,082  tons.  Spelter  was  produced  in  the  amoi 
of  8,250  tons. 


Railways  and  Road  Transport.— The  discussii 
on  the  raiAvay  companies'  application  to  I'arliainti 
for  road  transport  powers  continue  with  unal>ai| 
interest.    Tlie  views  of  Sir  W.  P.  Rylands  on  : 
subject  have  just  been  issued  by  the  British  Iiid 
tries  Fair,   and  he  states  that  his  opposition 
founded  upon  the  view  that  any  s&rious  dev6l<| 
ment  in  road  transjKjrt  by  the  railways  would 
contrary  to  their  interests  and  also  to'the  inturt 
of  manufactmers  to  whom  the  success  and  w 
being  of  the  railway  companies  is  a  matter  of  liv 
concern.    Tlie  Association  of  British  Cliambeis 
Commerce,  w^hich  two  months  ago  passed  a  ri'Si  - 
tion  to  oppose  the  Road  Transport  Bill,  tliougli 
with  a  sufficient  majority  to  make  it  active,  is  ii 
taking  a  new  step.      It  is  proposed  to  ask  B 
affiliated    Chambers   to   inform   the   central  bci|C 
whether  the  negotiations  which  have  been  cnn 
on    during    the    last  two   or  three  months  h  e 
changed  their  attitude  to  the  measures.  livV 
Clianibor  is  being  asked  to  inform  the  central  biy 
within  the  present  month,  and  before  the  see  !d 
reading  debate  in  the  Commons,  whether  it  isin 
favour  of  the  railway  companies  having  the  powa 
asked  for.  subject  "to  proper  safeguards.    I'l  e 
event  of  their  approving  of  the  principle  of  the  b  i, 
the  Cliambors  are  being  asked  whether  the  ?ug|i- 
tions  made  by  the  Transport  Sub-Committee  of  :« 
Association  are  sulTicient  for  the  purpose  dos  d 
and,  if  not,  wholher  any  other  can  be  euggestei 
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[FROM  CORRESPONDENTS  AT  HOME  AND  ABROAD.] 


NEWCASTLE-ON-TYNE. 

(From  Our  Own  CoRUESPONnENx.) 

Newcastle  prior  to  the  engineering  lock- 
)ut  had  a  male  unemployed  list  of  about 
17,000,  and  this  was  unhappily  augu- 
nented  by  several  thousands  more  as  the 
-esult  of  the  dispute  in  question.  The 
hiphuilding  industry,  however,  con- 
inued  ()])timistic  as  to'  the  proba- 
nlity  of  a  settlement  in  its  particiilar 
lispute,  although  it  must  be  confessed 
here  is  little  work  to  look  forward 
0.  There  have  been  not  a  few 
aunches  this  year,  but  as  there  are  no 
irders  on  the  book  to  follow,  such  func- 
ions  are  not  the  happy  auguries  they 
jised  to  be  when  the  launching-  berth  was 
raraediately  set  in  order  for  a  new  vessel. 

The  most  interesting  launch  last  week 
yas  that  of  the  twnn-screw  motor  vessel  the 
Arnus,  which  is  being  constructed  to  the 
tvder  of  the  Cia  General  de  Tabacos  de 
■^'ilipinas,  of  Spain,  by  Messrs,  Swan  <^ 
lilunter.  Intended  for  the  trans])ort  of  oil 
,lie  vessel  is  equipped  wnth  14  tanks  which 
-i^ill  cany  in  all  over  6,000  tons  of  oil,  in 
Lddition  to  a  500-ton  tank  of  liquid  fuel 

i  or  her  own  use.  Her  propelling 
nachinery  will  consist  of  twin  screws 

'  riven  by  a  set  of  Neptune  marine  engines 
if  the  two-cycle,  port-scavenging,  long- 
rtroke  tyne,  each  set  developing  1,000 
I  .h.p.     The    scavenging    cylinders  are 

ii  laced  underneath  the  working  cylinders 
I  nd  are  used  for  starting  and  reversing  the 
.lain  engines  witli  low-pressure  air.  There 
'i  also  a  complete  installation  of  forced 
Librication.  A  solemn  blessing  was  per- 
prmed  by  two  Catholic  priests  at  the 

uiTiching  ceremony. 
The  Lord  Mayor  of  Newcastle  formed 
ne  of  the  deputation  to  Lord  Lee  at  the 
idmiralty  in  London  last  week,  when 
mono-  the  siiggestions  put  forward  as  to 
I  ow  the  unemployment  problem  can  be 
I  litigated  in  big  munition  areas  such  as 
f  yneside   was  one  to  the  effect  that  the 
lyo  23,000-ton  ships  which  are  to  be  sxib- 
I  ituted  for  the  four  battleships  originally 
roposed  should  be  laid  down  at  once  in- 
ead  of  being  held  over  until  next  year. 
he  Lord  Mavor  of  Newcastle  also  made 
16  suogestion  that  the  Government  should 
?  asked  to  approach  shipping  companies 
ho  have  ships  either  ready  for  repairs,  or 
jmteniplated  to  be  built,  with  the  object 
\j-  getting  such  w'ork  expedited. 
'  The   annual   report   of   the  Electrical 
1  ngineer  for  Tynemouth  is  remarkable  for 
[  e  fact  that  although  the  population  is 
j-)out  stationary,  no"  less  than  1,700,000 


units  of  increased  output  is  recorded. 
Omitting  the  current  sold  for  industrial 
and  power  purposes,  the  concern  sold 
104"4  units  per  person  in  the  borough  dur- 
ing 1921.  The  supply  system  is  being 
changed  over  from  direct  to  alternating 
current.  Last  year's  output  was  7,500,000 
units,  this  municipal  undertaking  being 
only  in  its  tenth  year  of  existence. 

The  position  in  the  iron  industry  seems 
to  be  very  uncertain,  for  while  another 
hematite  furnace  has  been  blown  in  at  the 
New'port  Ironworks,  the  Tees  Furnace 
Co.  have  had  to  damp  one  down.  There 
are  now  14  furnaces  producing  hematite 
on  the  North-East  Coast,  six  producing 
foundry  iron,  five  basic  iron,  and  four 
ferro-manganese,  a  total  of  29,  as  com- 
pared with  23  during'  March  last  year. 


SHEFFIELD. 

(From  Ovr  Own  Correspondent.) 

In  Sheffield  the  heavy  trades  have  been 
affected  by  fears  of  a  stoppage  in  the  ship- 
building and  engineering  industries.  The 
demand  for  pig  iron,  however,  has 
improved  a  little,  also  that  for  steel 
billets,  and  in  finished  products  there  is 
some  activity  though  it  is  confined  to 
small  and  prompt  orders.  Buyers,  as  yet, 
have  not  been  disposed  to  place  big  for- 
ward contracts.  Tariff  revisions  still 
cause  much  nervousness,  while  politics, 
exchanses  and  shortage  of  money  all  have 
a  baneful  effect  uy)on  the  cit^■. 

Another  factor  which  influences  iron 
and  steelmakers  is  the  fear  of  dearer  fuel. 
Any  upward  movement  in  coke  or  coal  will 
have  to  be  fought  with  vigour.  Sheffield 
industry  can  bear  no  more  inflations,  as 
in  the  past  it  has  suffered  far  too  much  in 
the  matter  of  fuel  costs. 

The  increasing  demand  for  steel  is  con- 
fined mostly  to  basic  quality.  Big  foreign 
orders  for  steel  rails,  etc.,  are  being 
delayed  as  long  as  possible,  and  the 
demand  for  ship  steel  seems  weaker  than 
ever. 

Undoubtedly  the  most  promising  field 
for  Sheffield  and  district  light  products  in 
general  is  South  America,  but  the  markets' 
of  the  Latin  Republics  can  only  be  culti- 
vated by  special  methods  and  persistent 
endeavour. 

Obviouslv  manufacturers  must  look  to 
new  fields  for  trade.  One  important  field 
is  that  of  the  manufacture  of  railway  and 
tramwav  materials,  a  fact  very  stronsrly 
indicated  in  the  "  talk  "  of  northern  civic 
leaders  last  week  with  the  Government. 
Sheffield  is  prepared  for  a  boom  in  this 


direction,  but  orders  do  not  come.  It  is 
hoped,  therefore,  that  the  plea  to  the 
Government  to  stimulate  railway  enter- 
prise and  the  placing  of  long-delaye-\ 
orders  will  soon  be  realised. 

Hadfield's,  for  instance,  have  nearly 
completed  the  laying  down  of  a  new  22-in. 
rail  mill  of  the  continuous  type  in  what 
was  one  of  the  national  shell  factories  at 
Tinsley.  The  Parkgate  Co.,  near  the 
Sheffield  bouirdary,  have  similar  exten- 
sions in  hand:  while  Cammell-Lairds,  at 
their  South  Yorkshire  Steel  Works,  have 
made  huge  extension.s  for  dealing  with  all 
classes  of  railway  material,  and,  inci- 
dentally, for  taking  over  railway  work 
from  the  works  in  the  city.  Their  plant 
is  claimed  to  be  second  to  none  in  the 
world  for  all-round  manufactures  and  pro- 
duction on  the  centralised  principle. 
Steel,  Peach  &  Tozer,  of  Tckles,  E other- 
ham,  the  parent  of  the  great  United  Steels 
Combination,  also  went  in  for  big  exten- 
sions during  the  war,  and  their  rail  mills 
are  known  to  bp  "the  last  word  "  in  mill 
construction.  The  productive  capacity  is 
enormous.  Another  firm  that  has  made  a 
similar  tvne  of  extenc^'on  is  Vickers,  and 
notably  Metropolitan-Vickers,  who  have 
taken  over  the  management  o^  a  part  of 
the  Sheffield  works,  and  this  great  firm  is 
well  enuinped  to  cope  with  railway 
electrification. 

In  the  meantime  there  does  not  seem  to 
be  much  hope  of  trade  recovery  locally  on 
a  substantial  scale,  even  if  the  orders  for 
the  two  new  (and  smaller)  battleships  are 
hurried  alons-  now,  instead  of  in  192-'^ as 
Sheffield's'  .share  will  probably  be  little 
more  than  #750,000.  compared  with 
nearly  £6,000.000  on  the  cancelled  orders. 
But  evop  -siuch  a  comparatively  small 
order  will  be  very  helpful  in  the  present 
stress. 

By  the  wav.  it  i"  interesting  to  note  that 
Yickers,  at  their  River  Don  works  here — 
the  home  of  big  snns  and  armaments — are 
specialising  in  the  manuifacture  of  stain 
and  rust-proof  golf  club  heads  in  six 
varieties. 


BIRf^lNOHAM. 

(From  Ottr  Own  Corresponpent.) 
The  lock-out  in  the  engineerini?  trade 
has  naturally  produced  very  baleful  effects 
in  Birmingham,  although,  as  a  matter  of 
fact,  the  whole  of  the  firms  are  carrying 
on,  and  do  not  expect  to  be  put  to  any 
very  serious  trouble  unless,  indeed,  there 
should  be — which  everyone  would 
deplore — an  extension  of  the  dispute. 
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World's  Engineering  News— continued. 


Many  hardware  housos  report  a  .sliglit 
inipioTPment  in  regard'  to  export  trade, 
and  il  i-  I'xceedingly  nnfortunate  that  any- 
thing should  have  occurred  to  add  to  the 
imre.st  which  has  so  long  prevailed  in  the 
minds  of  potential  hnyers. 

On  Monday  a  most  interesting  address 
was  given  to  the  Bimiiim-liiiin  Notary 
Chib  by  Mr.  Gilbert  C.  Vyle.  managing 
director  of  Messrs.  W.  &  T.  Avery  Ltd., 
on  "  An  Old-time  Story  from  Soho."  As 
most  people  are  aware,  Mr.  Vyle's  firm 
occupy  the  world-famous  Soho  Foundry, 
the  scene  of  the  historic  activities  of 
-Tames  Watt,  Matthew  Boulton  and 
William  Murdoch.  The  address  was 
illustrated  bv  lantern  slides,  and  was 
ab.sorbingly  interesting,  Mr.  Vyle  paying 
a  wonderful  tribute  to  the  engineering 
genius  of  Watt,  and  to  the  business 
acumen  and  the  broadmindedness  of 
Matthew  Boulton. 

Soho  Foundry  is  fnll  of  practical  relics 
of  the  regime  of  Watt,  Boulton  and 
Murdoch ;  the  first  gasometer  ever  con- 
structed  is  still  to  be  seen  there,  and  some 
of  the  machinery  used  in  James  Watt's 
time  is  still  in  working  order.  Indeed,  a 
visit  to  Soho  Foimdry  sug-gests  what 
wonderful  men,  rig-ht  in  front  of  their 
time,  they  were.  The  trio  constituted  a 
commercial  association  such  as  possibly 
the  world  had  never  seen  before,  and  may 
never  see  again. 


SOUTH  STAFFORDSHIRE  AND 
WORCESTERSHIRE 

(From  Our  Owx  Correspondent.) 

>  An  important  fusion  of  interests  in  the 
motor  industry  is  reported.  It  amounts 
practically  to  a  purchase  transaction 
which  has  been  pending  for  some  time,  and 
the  completion  of  the  business  is  expected 
to  lead  to  considerable  development  in  the 
motor  trade  in  Wolverhampton. 

The  market  in  iron  and  steel  has  not 
so  far  been  to  a  great  extent  affected  by 
the  engineering  crisis,  though  its  poten- 
tialities are  not  being  ig*nored.  Foundry 
pig  iron  business,  which  was  picking  up, 
has,  however,  received  a  setback  and  some 
contracts  ha^-e  been  held  over  until  the 
teimination  of  the  lock-out.  Generally, 
however,  orders  for  pig  iron  are  being- 
placed  based  on  the  belief  that  this 
material  is  not  likely  to  be  cheaper.  The 
market  has  become  firmer  as  the  result  of 
the  rising  coke  values,  and  some  smelters 
are  endeavouring  to  get  higher  prices. 
Values,  however,  show  no  material  change 
this  week,  quotations  being  :  Northamn- 
tonshire  forge,  £3  10s.  to  £3  12s.  6d., 
foundry  £4;  Derbyshire  forge,  £3  12s.  6d. 
to  £3  15s.,  No.  3  foundry  £4  2s.  Gd.  lo 
£4  5s.  at  furnaces. 

South  Staffordshire  manufactured  iron- 
makers  are  assiduously  seeking  orders, 
particularly  for  'i'inmarked  bars,  among 
nut  and  bolt  makers  and  manufacturers  of 
fencing.  Nut  and  bolt  iron  has  fallen  this 
week  a  fnrther  5s.  per  ton.  many  orders 
having  been  accepted  at  £10  10s.,  thousrh 
some  makers,  in  view  of  the  uni)rofitable 
nature  of  business,  are  Derseverin s"  in  their 
endeavours  to  get  £10  15s.  Fencino-  iron 
lias  been  abtaiiied  this  week  at  £10  12s,  Gd, 


It  is  the  anxiety  of  millowuers  as  to  the 
placing  of  their  output  which  is  enabling 
consumers  to  exact  these  easier  terms. 
Belgian  shippers  are  still  offering  nut  and 
bolt  material  at  £9  10s.  per  ton  delivered 
in  this  district,  but  there  is  too  much  delay 
in  delivery  to  warrant  orders  being  placed 
abroad.  Most  of  the  business  conse- 
(|uently  is  going  to  Staffordshire  and 
liancashire  houses.  The  marked  bar  mills 
will  soon  be  affected  if  the  strike  in  the 
engineering  trade  is  prolonged,  as  a  lot  of 
their  prodrrc-ts  are  used  for  high-class 
engineering  work.  The  i)rice  of  marked 
bars  is  upheld  at  £12  10s. 

The  crisis  in  the  shipbuilding  industry 
is  a  bad  omen  for  the  chain  and  anchor, 
nail,  tack,  and  bolt  and  nut  industries  of 
the  Black  Country.  The  wrought-iron 
tube  trade  is  somewhat  irregularly 
employed,  and  iron  strip  at  £12  10s.  finds 
but  a  poor  market  in  competition  with 
steel  stri]:)  at  £10  5s.  Some  of  the  tube 
mills  are  fairly  well  employed,  but  busi- 
ness is  unevenly  distributed.  Mills 
engaged  in  the  re-rolling'  of  steel  remain 
steadily  at  work,  and  are  stated  to  be 
receiving  increased  orders.  Galvanised 
sheet  makers  are  quiet.  Makers  are  not 
inclined  to  force  the  pace  at  the  expense  of 
prices,  and  quotations  rang-e  from  £16  to 
£16  "Bs. 

Steelmakers  find  it  difficult  to  get  better 
l)rices  even  in  the  absence  of  outside  com- 
petition. Billets  remain  a  shade  dearer  at 
£7  10s.  and  upwards,  but  for  small  bars 
£9  is  now  quite  a  common  quotation  for  a 
good  specification.  Wire  rods  maintain 
their  strength  at  £12  10s.,  and  there  has 
been  recently  a  very  fair  demand.  The 
price  is  below  that  quoted  from  Belgium, 
and  home  makers  are  able  to  give  prom])t 
delivery.  The  finished  wire  blanches  are 
fairly  active. 


BRISTOL. 

(From  Our  Own  Correspondent.) 

In  B  rist(d  there  are  35  firms  affected  by 
tlie  lock-out,  and  another  45  in  the  West 
of  England  area,  the  total  of  the  employees 
concerned  in  those  firms  being  about 
1,630.  Prior  to  the  dispute  the  number  of 
unemployed  in  the  engineering-  trade  in 
Bristol  Avas  about  800.  Though  some 
firms  were  fairly  busy  there  were  many 
that  were  not.  Early  in  the  lock-out  the 
mass  meeting-  of  the  Bristol  District  of  the 
A.E.IT.  unanimously  passed  a  resolution 
in  which  they  urged  the  executive  council 
to  take  the  necessary  steps  to  "  call  out  the 
whole  of'  the  men  in  the  industry,  includ- 
ing maintenance  staffs,  in  order  to  make 
the  issue  so  acnte  that  in  the  national 
interest  a  settlement  cannot  long  be 
delayed."  At  a  subsequent  meeting  they 
asked  that  the  full  resources  of  the  A.E.IT. 
be  used  to  the  withdrawing  of  all  members 
from  railways,  mines,  marine  and  fac- 
tories at  the  earliest  mohient.  Such  cases 
as  hos]ntals,  pumping  stations  and  essen- 
tials which  are  vitally  necessarv  for 
Inimanitv  the  members  'of  the  AvE.F. 
strictly  respect."  It  may  be  noted  that 
.several  large  firms  in  the  city,  inchiding 
tobacco  and  chocolate  industries,  have 
large  maintenance  staffs.  The  local  lock- 
nut  connriittee  has  been  engaged  daily  in 


dealing  Avith  cases  affecting  various  work 
shops,  and  it  has  officially  beei 
stated  to  be  with  a  desire  that  a  sati- 
factory  and  lasting-  agreement  may  li 
brought  nearer  by  the  decisions  given. 

The  engineer  to  the  Somerset  Drainau 
Commissioners  is  inviting  tenders  m 
behalf  of  the  Lower  Axe  District  Draina<; 
Board  for  the  supply  and  erection  of  tw 
sluice  hatches  in  the  Mark  Yeo  un^ 
Kingswny  Rhvnes  respectively,  situ  dp  .i 
!Mark.  Hi'jhbridge. 

It  is  stated  tha^^  there  is  likely  to  br 
bin-  demand  for  the  ingenions  device,  1li 
"  Bristol  "  gas  startpr,  for  intemal-ccii 
bustion  engines.      The  startei-,  designs 
and  maTuifac+ured  bv  the   Bristol  Aen 
plane    Co.    Ltd..    Filtnn.    provid'^s  a 
exceedingly    simple,     effective   and  sip 
means  of  startinf;"  all  fvpes  of  interna 
combustion     eno'ines     of  six    or  moi 
cylinders,  and  is  suitablp  for  high-sp<>p 
petrol  engines  up  to  2.500  cubie  incl" 
capacity,     and    for    slow-speed  paraffi 
ens-ines  up  +0  5,000  cubic  inches  capacit- 
A  feature  of  the  starter  is  that  theie  n  i 
no  gears  between  starfor  and  e^crine.  +l| 
connections  being  merely  a  siptill  gf»c  pit 
and  a  high-tension  electi-iV'  r.able.  Heiu, 
the  st.'irter  mav  be  ijis+^lled  in  anv  C" 
venient     riosition     within   20  ft.    of  tl 
enirme.    The  wei"ht  of  the  unit,  withoi 
piping  and  gas  distn'Tuitor,  on  the  mn 
engine,    is    onlv    461b..    so   that  it 
es]ie/-ially  suitable  for  use  wi+h  aircri 
engines.       In   a   multi-engined  machii 
onlv  one  starter  is  required  in  coninnctic 
with  suitable  pipe  work  for  connection  ■ 
the  different  engines.    When  used  for  ai 
craft  the  necessity  for  the  provision 
hand  magneto  and  dope  jnimps    is  di 
pensed  Avith,  AA'ith  a  consequent  saving 
AA'cight.      The  starter  consists  of  a  sni, 
air-cooled.      single-cylinder.  two-stro' 
engine  and  a  jnnnping  cylinder.  Th^lait 
dra  ws  combust  ion  mixture  from  the  rt- 
buretter  supplying  the  two-stroke  pow 
cylinder,  and  pumps  the  mixtu^-e  nurli 
pressure  to  the  main  engine  cylinders.  T 
starter,  Avhich  Avill  maintain  a  gas  ]>vt 
sure  up  to  140  1b.  per  s(iua-e  inch,  ai 
turns  an  engine  of  1,SOO  cubic  inches 
about  15  re\-olutions  per  minute,  will  r 
continuously  at  full  throttle  without  ovt 
heating.    It  may  thus  be  used  for  drivii 
auxiharies.  and  is  specially  suitable  f 
aircraft  wireless  drive.    The  price  of  t 

Bristol"  gas  starter,  complete  Avi 
tmik.  is  £85.  delivered  at  the  FiU, 
Works,  Bristol. 


GLASGOW  AND  DISTRICT. 

(From  Our  Oavn  Corrf.sponpent.) 
There  is  great  disappointment  in  t 
iron  and  steel  trades  at  the  turn  of  evcni, 
as  business  was  begiiuiing  to  move  a  litl^ 
better  than  it  has  done  for  sometiiii. 
-foreign  buyers  were  forwarding  iliir 
schedules  and  askinc^  for  bio-o-pr  lots  f 
material.  The  effect  oif  the  lock-out  is  i 
oiicp  apparent  in  all  trades.  1„ii  the  exn  t 
section  always  takes  the  longest  » 
recover,  the  reason  being  that  the  ettV  s 
ot  a  lock-out  or  a  strike  are  o-encrav 
exaggerated  in  the  foreign  Press,  rrl 
buyers  o-et  the  opinioi,  that  our  conn  v 
IS  going  to  wreck  and  rnip.    That  i<  ^  <^ 
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of  the  worst  features  of  an  industriiil 
i  uplieaval  here.  It  it  lasts  a  foitiiigVt 
i  foreign  trade  will  take  as  many  months  {j 
[  come  bark,  and  even  if  the  trouble  is  only 
j  threatened  it  chases  the  buyer  away  for 
I  the  time  being-. 

P     Iron  :)nd  steel  indusiiies    are   as  last 
1;  reported,  except  that    several  inijjortant 
galvanised  .sheet  orders  have  been  received 
j  I  from  the  colonies. 

I'  The  number  of  furnaces  in  operation  is 
p  about  eiglit,  and  tliose  are  only  turning 
I"  out  one-half  of  theii-  normal  (>nt])nt.  T1h> 
I  majority  of  the  Scott i'^li  (  (illiciies  are  well 
Hem])loyed,  especially  the  Fifp  and  Lotliians 
[  sections,  who  sjiecialise  in  washed  material 
fji'or  expor-t. 

p  Miners  wages  are  now  as  low  a^^  t"2  pci- 
^week,  a  rate  which  is  not  conducive  to 
s^his-her  output. 

In  the  machine-tool  industry  the  posi- 
Uion  in  the  Clyde  is  that,  beyond  a  few 
Jsecond-hand  deals  going  through,  there  is 
'ijno  movement.  One  Clyde  firm  report  no 
!^  sales  whatever  in  matdrine  tools  during  the 
I' pa.st  six  months,  and  even  those  firms 
I  associated  witlithe  combine,  and  who  have 
f  the  be)iefit  of  an  extensive  sellinf?  agency, 
I'are  doing"  next  to  nothing.  T  ncmnloy- 
1"  ment  is  very  general  in  the  shipbuilding 
i'and  engineering  centres  of  Scotstoun, 
[■.Whiteinch,  Clydebank  and  Dalmuir,  bu't 
jilhe  Singer  Sewing  Machine  factory,  which 
'is  not  affected  by  the  lock-out.  are  fairh- 
Swell  emjdoyed.  General  engineers  and 
iironfounders  just  keep  moving,  but  marine 
'jrepair  shops  arc  very  f[uiet. 
1  The  Scottish  Iron  and  Steel  Co.  Ltd., 
[jwho  last  year  paid  10  per  cent  on  their 
Inordinary  shares,  have  this  year  cut  it  down 
!  to  6  per  cent,  a  policy  wdiich  is  common  in 
hall  industiials  at  present. 
'  The  March  shiobuilding  out])ut  is  not 
[shaping  well,  and  will  not  show  much 
F]improvement  on  February.  Work  on 
Hsev^ral  large  vessels  is  still  suspended, 
i  and  the  engineers'  lock-out,  which  may 
[extend  to  shiidniilding  branches,  has  not 
Mmraoveil  matters. 

j!  In  all  there  are  some  50,000  unemidoyed 
linien  in  tlie  Tlvde  districl  at  ])resent. 
j  whi(di,  however,  includes  several 
fthousands  who  were  idle  liefore  the  lock- 
j'oiit  came  into  operation.  The  only  biq* 
Lshon  UT^t  affected  is  Messrs.  Harland  & 
P "Wolff  Tjfd.,  Govan.  who  are  not  members 
Fof  the  Engineering  Employers'  Federation. 


CARDIFF. 


1^     (From  Our  Own  Correspondent.') 

It  is  announced  that  the  Whitford 
Galvanising  Works,  at  Briton  Ferry,  are 
about  to  restart  the  last  two  out  of  six 
mills  thnt  have  been  idle  for  nearly  two 
;years.  This  will  provide  employment  for 
'about  100  juen,  and  when  these  mills  are 
'started  the  whole  works  will  be  once  again 
tnllv  employed. 

Although  much  has  been  said  about  the 
use  of  water  power  for  the  provision  of 
/electric  light  and  nower,  little  has  been 
done  of  a  practical  nature  m  that  direc- 
'tion-.  It  would  seem  that  something  is  to 
be  done  in  this  direction  at  Kidwelly, 
where  a  scheme  to  light  the  town  by 
:>lectricity  produced  from  the  Gwendraeth 
■  iver    has  been  placed  before  the  local 


council.  This  has  not  at  present,  how- 
ever, gone  beyond  the  "consideration" 
.stage. 

At  the  same  time  the  Swansea  Cor])ora- 
tion  Electricity  Dei>artment  have  con- 
structed a  new  overhead  transmission  line 
to  the  Amman  Valley,  wliere  contracts 
have  been  arranged  with  Ihree  collieries, 
whilst  negotiations  are  in  progress  with 
others.  Iti  was  -hoped  that  the  power 
\vould  be  switclied  on  a  few  days  ago. 

The  work  was  cari-iv-d  out  by  Messrs. 
Callender's  Cablr  ( 'mi -truction  Co.,  and 
consists  of  a  lOA  mile  line,  passing  over 
two  valleys.  The  work  was  commenced 
in  Septenrber  last. 


AUSTRALJA. 

(EKiTKTf's  Enc;inkering  Service.) 

Considerable  interest  has  been  aroused 
))v  the  announcement  that  the  Federal 
Farli  anient,  when  it  rea*ssembles,  pro- 
bably in  May  next,  is  to  be  asked  to 
authorise  the  raising  of  a  loan  of 
4*8, (1(10. ()()(]  to  overtake  arrears  of  work  in 
the  Commonwealth  Postmaster-General's 
depai  tnieait.  The  greater  portioii  of  the 
riioney  will  be  re(]uircd  for  erecting  tele- 
phone tiunk  lines,  telegi-aph  lines  and  for 
])rivatc  telephones.  It  is  cstinuited  that 
thei-e  are  rj,0(K)  persons  in  Australia  wail- 
ing to  be  connected  with  the  telephone 
exchanges,  but  hitheito  it  has  ])een  im- 
possible, owing  to  a  lack  of  funds,  and 
(-onsecjuently  of  the  necessary  equipment, 
to  cope  w4th  the  demand  from  piospective 
subscribers.  The  Postmaster-General 
emphasises  that  the  most  important 
feature  of  the  proposal  is  that  continuity 
of  operations  will  be  ensured.  At  the 
present  time  instances  occur  in  which 
Parliamentary  appropriations  lapse  before 
the  ordcis  come  to  hand,  with  a  conse- 
([uential  inflation  of  the  ensuing  financial 
year's  estimates.  This  state  of  affairs  is 
aggravated  by  the  fact  that  a  great  part  of 
the  e(|ui|inicnt  necessary  for  the  Ppst- 
master-General's  department  has  to  be 
imported. 


The  electrification  of  the  fiamway 
seivices  in  the  heart  of  Melbourne,  a 
((uestion  which  comes  into  the  limelight 
on  the  slightest  provocation,  was  recently 
again  given  jironiinence  by  reports  that 
the  Ti;rii\\:i\s  Board,  which  controls  the 
wiH)le  ot  the  electric  and  cable  services  in 
and  around  Melbourne,  was  contemplat- 
ing a  scheme  for  the  conversion  of  the 
oresent  cable  systems  to  electric  traction. 
The  scheme  formulated  by  the  board  is 
sard  to  provide  for  carr7/ing  those  electric 
lines  which  terminate  some  distance  out- 
side the  city  further  inwards  along'  exist- 
ing cable-diiven  routes.  It  is  considered 
likely  that  some  move  in  the  matter  will 
be  made  when  the  Victorian  Parliament 
reassembles. 

The  Metropolitan  Water  Sup])ly  and 
Sewerage  Board,  Brisbane,  is  inviting- 
tenders  for  the  supply  and  erection  of  a 
higliTtension  aerial  transmisison,  line  fi-om 
Breakfast  Creek  to  Luggage  Point. 
Tenders  close  on  April  25,  1922. 

Extension  oe  Victorian  Electric  r'ry 
Scheme. — The    Yictorian    Cabinet  has 


agreed  to  the  extension  of  the  Morwell 
electricity  scheme  to  certain  country  dis- 
tricts beginning  with  the  territory 
between  Geelong  and  Warrnambool  in  the 
proximity  of  the  railway.  The  necessary 
works  are  being  begun  forthwith,  and  will 
be  finished  in  from  12  to  18  months.  The 
cost  will  be  £160,000.  It  is  expected  that 
the  scheme  will  have  a  strong-  decentralis- 
ing influence,  and  will  encourage  indus- 
tiial  undertakings.  The  extension  of  the 
scheme  to  other  rural  districts  will  follow 
in  course  of  time. 


Broken  Hill  Company. — The  remain- 
ing blast  furnace  at  the  Broken  Hill  Co.'s 
works  at  Port  Waratah  has  been  shut 
down,  and  300  workers  have  been  paid  off. 


CANADA. 

(IIeuter's  Engineering  Service.) 

Sale  of  Schoonehs. — The  three-masted 
schooner  Favonian,  441  tons,  built  in 
L!)19  at  Hantspoit,  N.S.,  at  a  cost  of 
90,000  dols.,  was  sold  by  auction 
recently  for  12,000  dols.  Another  three- 
masted  schooner,  the  Marine,  built  about 
the  same  time  and  at  the  same  price,  was 
sold  by  auction  ]-ecently  for  7,800  dols.' 


FRANCE. 

(From  Our  Own  Correspondent.) 

A  general  feeling-  of  discomfort  reigns 
in  the  engineering"  trades  as  a  whole  owing 
to  the  uncertainty  of  the  results  oif  nego- 
tiatiorrs  taking  place  at  present,  or  about 
to  be  started,  regarding  the  Customs  tariff 
and  other  matters  of  international 
importance.  The  large  producers  of  iron 
and  steel  are  disappointed  at  the  delay  in 
settling  the  broad  lines  of  an  "  entente 
between  their  rejjresentatives  and  those  of 
Belg'ium  and  England.  The  new  selling- 
season  is  upon  us,  and  it  is  high  time  that 
an  inter-allied  agreement  were  settled — 
if  ever  it  is  to  be — regarding  the  export  of 
iron  to  the  non-producing  world  areas. 
And,  unfortunately,  the  British  delegates 
show  no  sig-ns  of  over-enthusiasm  now 
on  account  of  the  individual  and  ever- 
growing- success  of  the  interests  .  they 
represent. 

In  regard  to  Customs,  two  currents  are 
apparent,  commercial  interests  as  a  whole 
encourage  the  Minisitry  of  Commerce  to 
reduce  Customs  tariffs  in  proportion  to  the 
recent  fall  in  prices,  but  the  metallurgists 
represented  by  the  Comite  des  Forges  urge, 
on  the  contrary,  that  their  interests  should 
enjoy  even  further  protection,  rates  of  the 
Customs  being  raised  to  three  times  the 
])re-war  level.  It  will  be  recalled  that  in 
1914  the  Customs  tariff  on  iron  and  steel 
constructional  materials  was  between  30 
and  40  per  cent  of  the  value;  owing  to  the 
inflation  of  prices,  to-day  the  proportion 
is  on  the  averag'e  between  15  and  20  per 
cent  and  is  not  deemed  sufficient  ])rotection 
by  the  producers  who  are  suffering  from 
British  competition.  Machinery  manu- 
facturers and  other  metal  users,  repre- 
sented by  the  Syndicat  des  Mecaniciens, 
are  naturally  of  a  different  opinion, 
welcoming  the  recent  British  invasion  a.s- 
a  means  of  causing  a  cut  in  home  prices. 
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Au  innovatiou  in  the  home  market  is 
the  fact,  denouuced  by  a  Paris  con- 
temporary which  represents  the  consumers' 
side  oE  the  t^uestion,  that  the  Comptoir 
des  Toles  has  been  offering-  to  reduce  their 
light-plate  tariff  by  Fc.lOO  per  ton  to 
favoured  clients.  The  differentiation 
among-  buyers  thus  sho'wn  by  a  ])ublic 
se!Ii.:g-  body  is  naturally  resented.  To 
coni])etiturs  it  illustrates  the  weak  posi- 
tion of  French  manuiacturers. 

The  international  position  has  caused 
French  iion  manufacturers  still  further  to 
drop  their  export  rates.  Their  f.o.b.  pig- 
iron  prices  for  Antwer])  are  now  in  the 
neig'hbouiliood  of  Fc.20  per  ton  less  than 
their  ex-mill  quotations  for  nationals.  The 
concession  is  as  much  as  Fc.lOO  per  ton 
in  certain  other  lines;  merchant  bars  are 
as  low  as  Fc.400,  joists  Fc.380,  and 
heavy  plat.-s  Fc.480.  The  latter  is  Fc.l80 
less  tl'aii  the  Comptoir's  home  tariff'. 

The  ■  reformation  of  the  Comptoir  de 
Long'wy  to  control  ])ig-  iron  sale  prices  is 
now  seriously  (;onsidered.  It  may  make 
its  effective  appearance  in  September  or 
(3citober. 

In  reg-ard  to  hematits,  it  is  interesting- 
that  tlie  Comptoir's  sales  last  month  were 
double  the  ([uantity  of  January.  It  is 
unlikely,  thf^refore,  that  the  price  tariff' 
will  be  modified.  Meanwhile,  the  British 
footing"  is  becoming-  firmer  in  the  nortli 
and  west  of  France,  where  the  Comptoir 
des  Hematites  has  few  members,  these 
being-  concentrated  in  the  Rhone  and  Upper 
Loire  valleys.  For  the  ])urpose  of  com- 
parison it  may  be  noted  that  the  French 
rate  is  Fc.400  per  ton,  English  hematite 
is  now  sold  Fc.260  c.i.f.  Antwerp,  that  is 
to  say,  Fc.310/Fc.;315  French  frontier. 

In  half-finished  prodiicts  Belgian  prices 
are  about  Fc.lO  per  ton  better  than 
French,  which  permits  the  products  of 
Liege  to  find  their  way  again  into  Eng- 
land. French  joist  exporters  are  likewise 
obliged  to  cut  rates  and  quote,  like  the 
Jklg-ians,  Fc.8S0/Fc.390  per  ton  f.o.b. 
Antwerj).  On  the  other  hand,  the 
Comptoir  des  Toles,  it  is  declared,  decided 
at  the  last  directors'  meting  to  reduce  their 
fine  plate  tariff  to  the  iBritish  and  Belgian 
competitive  level  in  th?  course  of  the  next 
few  days. 

Further  tests  of  the  Westinghouse, 
liipkowsky  and  Clavton-Hardy  brakes 
have  taken  pla.ce  on  the  P.L.M.  line  near 
Villeneuve  St.  Georges.  They  have 
impressed,  the  Journee  Indusirielle  de- 
clares, the  examiners  as  to  the  immense 
utility  of  the  continuous  brake  for  g-oods 
trains  in  shunting  operations.  No  final 
decision  as  to  the  type  to  be  adopted 
universally  has  yet  been  reached. 

Railway  interest  in  the  employment  of 
motor  tractors  in  place  of  locomotives  on 
branch  lines  lias  been  mentioned  in  these 
columns.  The  Etat  line  has  made  tests 
upon  the  S.O.M.IJ.A.  tractor  ordered  for 
local  goods  trains.  With  a  9-ton  load 
over  a  period  of  a  week,  this  tractoi'  has 
attained  a  sjjeed  of  bh  km.  per  hour 
between  E])one  and  Mezieres.  Fuel  con- 
sumption was  10  litres  of  petrol  for  a  dis- 
ta^icp  of  20  km.  on  the  upward  gradient, 
and  10  litres  on  the  downward.  It  is 
already  clear  to  the  railway  authorities 
that  the  general  adoption  of  petrol  motors 


where  light  traffi'C  is  concerned  is  well 
worth  considering,  but  before  an  extensive 
reorganisation  on  this  line  is  adopted  ;i 
few  further  experiments  are  necessary. 

In  view  of  the  satisfactory  results 
obtained  in  theoretical  experiiiients  con- 
nected with  the  ]iroduction  from  a  basis 
of  Saar  coal  of  a  coke  suitable 
for  blast  furnaces,  the  Societe  Le  Co'ke 
^letalhiigique  has  started  the  erection  at 
Heiiiitz,  Sar re,  of  large  coke  fumaces  built 
in  accordance  with  the  conclusions 
reached  in  tlieir  laboratories.  They  will 
be  ready  for  use  about  midsummer.  Plant 
with  the  same  object  but  differently  con- 
ceived is  being'  built  there  simultaneously 
by  the  authorities  of  the  Mines  Dominiales 
de  la  Sarre.  By  the  first  method,  the  coal 
is  distilled  partially  by  raising-  its  tempera- 
ture abruptly  to  500  deg.  Cen.,  and  then 
gradually  to  SO'O  deg.  or  900  deg.,  the  coke 
thus  produced  being  harder  than  is  the 
case  with  ordinary  methods.  Th(>  Sarre 
official  nrg-arusatlon,  on  the  other  hand, 
aims  at  nroduciirg  furnace  quality  coke 
by  half  distilling-  a  portion  of  the  coal  in 
nuestion  and  in  a  certain  proportion  mix- 
ing the  product  of  this  process  with  the 
coal  ])laced  in  the  coke  furnace. 


(Rkuter's  Exgixekrixg  Seuvk  k.) 

JVI'^V    PeTROI,  -  DRIVEN    EnGINE.  The 

lienault  works,  says  the  Auto,  have  just 
firmed  out  a  petrol-driven  locomotive, 
Inrilt  for  the  noi  nial  gauge,  of  00  h.p.  and 
canable  of  drawing  on  the  level  300  to 
350  tons.  This  engine  weighs  19  tons,  the 
Avheel  base  is  2TiO  metres,  and  the  diameter 
of.  the  wheels  one  metre.  The  eirgine 
(110  nrm.  by  100  mirr.)  is  formed  of  two 
blocks  of  three  cylinders  in  line.  The 
(  arburetter  and  ignition  are  of  the  same 
type  as  those  used  in  the  Renault  motor 
cars.  A  regulator  limits  the  speed  of  the 
engine  to  1,200  revolutions,  cori-espond- 
ing  to  CO  h.p.  Cooling  is  effected  by 
thermo-syphon.  The  coupliny  is  on  the 
reversed  cone  four-speed  with  bevel  pinion 
reversing  niecharrism.  The  two  axles  are 
of  the  driviiio-  type.  The  speeds  vary  from 
4  to  20  kilonieties  an  horir. 

Wireless  Station  on  Mont  Bl.-vnc. — 
A  wireless  station  is  being  established  on 
the  summit  of  Mont  Blanc  for  scientific 
purposes.  It  may  also  prove  usefirl  to 
climbers  in  distress. 


ITALY. 

(FROXt  Ol  R  Oa\N  CoRRESrONDENT.) 

At  a  general  meeting-  of  representatives 
of  employers  and  workpeo])le  in  the 
engineering  indrrstry  it  was  agreed  to 
prolong  until  May  15  the  existing  ag'ree- 
ment  regulating  working  hours,  wages, 
etci.  In  some  quarters  employ'ers  were 
expecting'  an  all-round  reduction  in  wages 
would  take  place. 

As  a  result  of  the  recent  heavy  i-ains 
it  has  been  po.ssiblc  to  increase  the  work- 
ing days  from  four  to  five  oer  week.  The 
use  of  electricity  for  heating  purposes, 
however,  is  still  curtailed. 

The  firms  interested  in  mechanical 
engineering  have  been  considering  the 
question  of  the  Government  giving  orders 


for  railway  materials  to  Germany.  As  a 
result  a  delegation  representing  40  fii-ms 
was  sent  to  Rome  to  ])Ut  their  views  on 
the  matter  before  the  Government.  It  was 
stated  that  out  of  Mk.240,000,000  of  gold 
which  Germany  had  to  pay  Italy  during 
1922,  the  Italian  Government  arTanged  ' 
tliat  Mk. 100, 01)0, OOO  be  allotted  for  pur- 
chasing coal,  Mk. 80,000, 000  for  raw 
chemical  materials,  and  Mk. 00. 000,000  foi 
half-woiked  materials. 

Eighteen  wireless  telegr'ajjhic  firnrs  will 
l).irtici])ate  in  an  exhibition  which  is  to 
be  held  in  Rome  from  iMarich  10  tn 
March  26.  The  exhibition,  which  has 
been  organised  by  the  Ufficio  Commerciale 
Francese,  is  the  first  to  be  held  in  Italy., 


(Rk.uter's  Engineering  Service.) 

Finance. — The  financial  position  of  the 
Italian  Government  is  slowly  improving. 
According  to  the  last  annual  report  placed 
before  the  Chamber,  the  Italian  budg-et 
appeared  to  be  practically  noinral  in  view 
of  the  fact  that,  wliile  it  includes  expendi- 
trrres  which  have  become  necessary  as  a 
result  of  the  Avai-,  expenditures  directly 
dire  to  the  war  have  now  been  eliminated. 
The  total  increase  for  the  last  six  months 
of  the  fiscal  year  considerably  exceeds 
1,000,000  lire,  but  the  expenditures  also 
show  an  increase  over  the  estimates.  In 
order  to  meet  the  deficit  which  still  re- 
nmins,  there  is  a  possibility  of  increasing 
the  taxation  on  fann  property,  which,  ui 
to  the  present,  has  been  treated  with 
greater  leniency  than  other  forms  of 
wealtli.  The  heavy  outlay  demanded  foi 
the  alleviation  of  uiremployment  cont^nue^ 
to  prove  a  burden  which  the  Italia r 
Government  is  unable  to  shift.  Alreadj 
grants  of  208.(^00,000  lire  have  beel 
allotted  for  public  works,  of  which  tota 
01.000,000  lire  will  be  exoended  iinor 
bi-idges  and  I'oads,  and  45.000,000  Vm 
upon  additional  hydraulic  works.  Tin 
numlter  of  unemployed  still  exceed: 
500.000,  but.  owing-  to  the  restoration  oi 
eletitrical  ])ower,  one  serious  obstacle  td 
employment  has  been  removed,  a  numbe 
of  industrial  ]dants  having-  resumed  thei 
norman  working-  hours. 


Wireless  TELirGRAPiiv.— A  Germai 
c()nu)any,  having  offices  in  Rome,  ha^i; 
ac(|uired  the  wliole  of  the  patent  ris'ht.'l 
of  the  Telefuidcen  Co.  (German)  for  Italy 
A  plan  for  the  con=(truction  of  a  hicli- 
power  radio-station  has  been  presented  tc| 
the  Italian  Government,  Avhich  is  con 
sidering  the  matter. 


i'lxGiNEERiNG.  —  Proposals  have  btcrj 
submitted    for    the    construction    of  ! 
hydraulic  plant  to  harness  the  waters  oj 
the  Fpjier  ]^atisone  river,  between  Udinij 
and  Tulian  Yenetia.    The  central  static' 
would  be  located  at  Stupizza.  situated  oil 
the  banks  of  the  Natisone.  south-west  o; 
Caporetto,  between  there  and  Cividale.  i' 
the  Province  of  Fdine.      The  e«timn<e' 
cost  of  the  construction  is  20.000.000  lire 
It  is  ])ronosed  to  supply  enersy  for  electri 
railway  lines,  public  and  private  illuniinn 
tion   and  industrial  plants,  of  which 
number  already  exists,   the  erection  o 
others  being  contemplated  as  soon  as  th 
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electric  generating-  station,  which  will  be 
iho  first  of  its  kind  in  the  vicinity,  has 
befii    completed.      In  the  Provinces  of 
Veiielia  and  Mantua  the  Government  will 
also    spend    •■)(), 000, 000    lire    upon  new 
hydraulic  works,  including,  among  other 
projects,  the  Po  Brondolo  Canal  and  the 
inland    waterway    between    Venice  and 
Milan,  via  B'rondolo,  Cavanella,  the  Po 
river,  ('lemono  and  Lodi.    A  railway  will 
be  built  between  Adria  and  Ariano  in  the 
Province  of  Rovigo  as  soon  as  the  neces- 
i  sary   financial    ilrrangements   have  been 
'  made.       The  distance  between  the  two 
.points    is    a    little    over    15  kilometres 
(approximately  9i  miles),  but  the  railway 
,  will  have  to  cross  the  Po  river  near  its 
estuarv,  which,  on  account  of  the  river's 
unusual  breadth,  will  necessitate  the  con- 
Jstruction  of  a  costly  bridge. 

j  Maciiinehy. — In  order  to  encourage  the 
Jiirther  usei  of  niachinery  for  industrial 
I  purposes,  the  Italian  (jovernmcTit  has  re- 
instated  the  provisions  of  the  decree  of 
j  February  17,  1910,  authorising  the  admis- 
i  siou  of  machiiiery  and  construction 
[  material  for  xise  in  establi.shing  new  manu- 
factures or  for  use  in  new  industrial  enter- 
!' prises  installed  in  old  establishments  fiee 
'from  customs  and  consumption  taxes. 
I  The  exemption  granted  by  the  original  de- 
•  cree  was  for  a  period  of  five  years,  and 
iJlapsed  in  March,  1921.    It  also  inchides 


BOILER  EFFICIENCY. 


-A  PAPKK  by  Mr.  P.  St.  G.  Kirke  before 
the  West  of  Scotland  Iron  and  Steel  Insti- 
^'tute  recently  gave  an  account  of  what  had 
I  been  done  in   the  way   of  the  efficient 
|, utilisation  of  gaseous  fuels  and  the  etii- 
j^cieflt  recovery  of  waste  heat  in  modern 
f  steam  geneiators.    In  the  Hopwood  boiler 
embodying  the  improvements  of  Mr.  A. 
L.  H.  Spencer,  steam  could  be  raised  a't 
1001b.  pressuie  from  cold  water  in  35 
I  minutes  without  any  risk  to  the  boi],er. 
[With  crude  oil  a  thermal  t'fficicnc y  of  7f) 
I  per  cent  on  the  net  calorific  value  of  the 
jifuel  was  obtained  without  an  economiser. 
jl Improvements  in  design  have  led  to  tin 
t  increase  in  the  heating  surface  of  33  per 
''cent,  and  in  a  new  6  ft.  G  in.  diameter 
iboiler  12  ft.  6  in.  high   there  is  as  much 
fas  820  square  feet  of  heating  surface. 
iLarger  sizes   up   to   an   evaporation  of 
ilOjOOOlb.  steam  per  hour  are  built  to  do 
jthe  work  of  a  Lancashire  boiler,  and  give 
jias  high  an  efficiency  without  the  floor 
jspace,   brick   setting,    chimney,    or  the 
|niecessity  of  raising  steam  slowly. 

The  first  Bonecourt  boiler  put  into 
-Operation  at  the  works  of  the  Skinnin- 
krove  Iron  and  Steed,  Co.  was  10  ft.  dia- 
M^l^er  and  4  ft.  long.  It  evaitorated 
5.000  lb.  of  water  from  and  at  212  deg. 
Fah.  per  hour.  But  the  boiler  had  its 
'limitations.  The  demand  was  for  a  boiler 
mth  a  capacitv  of  20,0001b.,  four  times 
'^hat  of  the  10  ft.  boiler  referred  to._  Then 
;:he  boiler  ran  on  an  explosive  mixture, 
^frain,  no  fewer  than  110  separate  burners 
i  lad  to  be  separately  adjusted  with  varia- 
I 


exemption  of  the  profits  in  such  factories 
from  income  tax  and  buildings  from  taxes 
and  surtaxes. 


GERMANY. 

(Rkuter'.s  F>ngini;erixc;  Service.) 

Reported  Russian  Orders  eor  Loco- 
motives.— Tlie  Industrie  iind  Handel.'^ 
Zeitung  learns  that  the  German  Locomo- 
tive Union  has  recently  received  an  order 
for  300  locomotives  from  the  Russian 
Soviet  Government,  which  will  be  divided 
among  the  works  belonging  to  the  Union 
according-  to  the  existing  schedule  of 
distribution. 

Russian  Air  Traffic. — According  to 
Vorwaerts,  the  Russian  Government  has 
granted  a  newly-formed  Russo-German 
syndicate  the  exclusive  right  to  organise 
aerial  mail  and  passenger  traffic  between 
the  principal  Russian  cities.  Services 
between  Petrogi'ad  and  Moscow  and  Mo'S- 
cow  and  Kieft'  will  shortly  be  opened. 
Workshops  for  the  construction  of  aero- 
jjlanes  have  been  established  in  Moscow 
and  Petrograd. 


SWEDEN. 

(Reuter's  Enginbering  Service.) 

Polish  Orders  for  Toor  s  and  Imple- 
ments.— A  message  from  Falun  reports 
that  negotiations  are  proceeding  between 
the  Falun  Mechanical  Workshop  Co.  and 


tions  in  the  demand  for  steam.  It  was 
fuither  found  that  the  refractory  material 
broke  down,  ajid  backfiiing  constituted  a 
serious  trouble.  Develoj)ments,  however, 
to  remove  the.se  limitations  were  soon 
forthcoming".  A  new  spiral  block  packing 
radiated  heat  so  cjuickly  that  it  kept  eom- 
])aralively  cool,  and  boilers  embodying 
this  feature  have  been  continuously  run- 
ning since  1914.  Backfii'ing  difficulties, 
too,  have  been  oveicoine  by  dispensing 
with  explosive  mixtures  and  injecting  a 
high  velocity  stream  of  gas,  which  drags 
in  sufficient  air  and  ensures  complete  com- 
bustion in  correctly-desio^led  tubes, 
usually  long  and  narrow.  Two  boilers 
with  these  improvements,  and  together 
evaporating  30,000  lb.  of  steam  per  hour, 
have  run  for  7^  years  without  giving 
trouble.  A  further  improvement  consisted 
in  the  simultaneous  regulation  of  gas  to  a 
large  number  of  tubes.  This  was  effected 
by  a  gas-box  with  correctly  sized  orifices 
discharging  into  each  tube.  The  pressure 
in  the  box  thus  controlled  the  whole  set  of 
tubes. 

Mr.  Kirke  then  introduced  a  design 
based  on  the  discovei-y  that  if  coal  gas, 
coke  oven  gas,  blue  water  gas,  producer 
gas,  or  natural  gas  are  induced  into  empty 
tubes  of  great  length  relative  to  their  bore, 
together  with  some  10  per  cent  excess  of 
air  over  that  recjuired  for  complete  com- 
bustion, they  can  be  entirely  burned,  and 
the  gaseous  products  reduced  to  70  deg. 
Cen.  or  less  above  the  temperature  of  the 
water  in  the  boiler.  On  this  principle  a 
single  tube  evaporating  water  in  an  open 
wood  tank  lined  with  zinc  gave  a  thermal 
efficiency  of  91  per  cent  without  econo- 
miser, while  a  single  drum  boiler,  7  ft. 


other  works  m  connection  with  large 
Polish  orders  for  special  tools  and  imple- 
ments for  locomotives.  The  value  of  the 
orders  is  placed  at  about  Kr.4,000,000, 
and  the  execution  of  the  contracts  will 
mean  a  resnmjjticm  of  activity  at  the 
workshops  for  IS  months. 

AvESTA  Iro\  Works. — According  to 
Svensk  Handelstidnirujev  a  deputation  of 
strikei's  at  the  A  vesta  Iron  W^oiks  has  de- 
manded the  initiation  of  negotiations  with 
a  view  to  ending  the  strike.  Negotiations 
have  been  begun,  and  the  outlook  is  con- 
sidered promising. 


New  Radio  Station. — The  Government 
has  now  proposed  in  the  Riksdag-  the  con- 
stiniction  of  the  great  radio  station  for 
communication  with  America,  recom- 
mended by  the  Telegraph  Board,  after 
negotiations  with  the  American  Radio 
Corporation. 


SPAIN. 

(Reuter's  Engineering  Service.) 
The  Situation-  at  Bilbao. — Aocording 
to  news  from  Bilbao  the  situation  of  the 
industries  in  that  town  is  causing  anxiety 
in  view  of  the  communist  piopaganda  in 
favour  of  a  general  strike.  Most  mine 
owners  are  endeavouring  to  keep  up  their 
prices,  which  renders  business  very  diffi- 
cult in  the  region. 


diameter  and  21  ft.  long-,  fired  with  coke 
oven  g-as,  evaporates  21,000  lb.  of 'steam 
with  a  suction  of  4  in.  Applications  are 
at  once  obvious,  such,  for  example,  as  tak- 
ing the  peak  load  for  a  comparatively 
short  period  and  at  short  notice.  A  boiler 
designed  to  lun  on  hot  iincleaned  pro- 
ducer gas  has  a  guaranteed  over-all 
thermal  efficiency  of  7GJ  per  cent.  85  in 
the  pioducer,  and  90  under  the  boiler. 


FruE  Extinction  by  Ceiient. — To  the  numerous 
uses  already  found  for  cement  in  one  or  other  of 
its  many  forms  one  new  a.polication  lias  recently 
been  added.  Either  in  the  dry  form  subsequently 
wf'tted,  or  as  a  very  thin  cream,  it  has  been  success- 
fully used  to  limit  conflagrations.  According  to 
thre  Flrrmn'v  this  was  due  to  the  initiative  of  the 
chief  of  the  Seneca  Fire  Denartnient.  A  fire  had 
obtained  a  strong  hold  on  some  lumber  sheds  and 
piles,  and  was  progressing  disastrously  bv  i-eason 
of  a  wind  which  added  to  the  difficulties  of  the  fire- 
men, who  were  wovkins  with  the  wind  in  their 
faces.  The  method  of  application  was  that  of 
scattering  dry  cement  over  piles  adiacent  to  the 
fire.  This;  was  then  wetted  down  by  the  bucket 
brigade.  Thin  cement  was  also  aoplied  to  the 
lnnil-.e''  '-Irrli  was  ab'aze.  This  appeared  to  act 
very  effectively  by  caking  over  the  fire  and  thus 
smothe"ing  it  down,  thus,  by  preventing  sparks 
from  flying,  greatly  reducing  the  danger.  The 
dry  cement  aonbed  and  wetted  on  to  the  ix)les  not 
aliebt,  rendet'ed  them  practically  firepr'^of,  and  the 
whole  re«!ult  wa.s  attained  with  surprising  sudden 
ness.  The  idea  was  nracticallv  spontaneous,  and 
the  methods  of  apnlication  were  therefore  crude, 
but  the  moaUiS  wei-e  fully  iustified  by  the  result 
acbievd.  Tn  another  case,  in  a  conflagration  of  a 
tank  of  400  eal.  of  oil  in  the  basement  of  a  bu'ld- 
ine.  the  damace  was  reduced  to  a  minimum  by 
tbr'^w'ng  into  the  blazing  oil  several  sacks  of  dry 
cement. 


Contrlbutlnns,  corresDOnrtence.  and  sugKettlens  will 
be  welcomed,  our  desire  beHg  to  encourage  • 
closer  assnciation  between  our  readers  and  our- 
selves THE  EDITOR. 
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Birth  and  Development  of  the  Rock  Drill. 


The  rock  drill  is  a  development.  It  le- 
presents  a  gradual  progress  from  hand 
dvilling  into  various  types  of  machines. 
Tlie  first  borer  was  designed  by  T.  M. 
and   John    A.    Siiii^er,   one   of  them  the 


The  most  modern  Drill. 
No.  248  Leyuer  Ingersoll  Drifter. 

inventor  of  the  Singer  sewing'  machine, 
who  in  1838  expeiimented  with  a  drop 
drill  on  the  Illinois  and  Michigan  Canal 
about  30  miles  below  Chicago.  A  dozen 
machines  of  the  Singer  type  were  used 
upon  this  canal.  Late]'  some  of  them  were 
used  at  liOckpoi  t  during  the  enlargement 
of  the   I'h'ie  Canal.     Tliey  were  simply 


motion  was  automatic  the  drill  was  slow 
of  action  and  a  failure  fmm  a  practical 
point  of  view. 

The  tirsf  Anieiican  ])ercussi()n  rock  drill 
was  invented  by  -T.  J.  Couch,^  of  Phila- 
delphia, his  pate'nt  b6ing  taken  out  in 
18-19.  The  Couch  drill  is  considered  to  be 
the  first  practical  percussion  drill  ever 
made.  It  consisted  of  a  boiler  mounted 
upon  four  wheels  on  the  top  of  which  was 
a  wooden  frame  carrying  the  drill.  The 
sieel  carrying  the  bit  was  thrown  or 
(liseiigaged  from  the  frame,  acting  by 
momentum  alone  against  the  rock.  There 
was  an  arrang^ement  for  rotating  the  drill 
by  a  ratchet  wheel.  AVhile  Ihis  drill  was 
used  only  experimentally,  it  was  the  first 
instan(;e  of  the  use  of  a  percussion  type  of 
rock  drill  Avhere  the  blow  was  striu-k  in- 
dependently of  gravity  and  where  the 
valve  of  the  drilling  engine  worked  auio- 
nuitically. 

J.  AV.  Fowle  was  assistant  to  Mr.  Couch 
in  the  building  of  this  drill.  Fowle  con- 
ceived the  idea  that  the  correct  principle 
iu  rock  diill  construction  was  to  impel 


were  a])andoned,  being  superseded  by 
what  became  known  as  the  Burleigh  drill, 
which  was  used  throughout  the  cimstiuc- 
lion  of  the  Hoosac  Tuniiel.  This  Bui- 
leigh  (l)ill,  invented  l)y  Charles  Bur- 
leigh, l)eing  an  infiingement  of  the  Fowle 
patent,  it  becan)e  necessary  to  purchase 
this  patent,  whicli  was  done.  Burleigh 
improved  upon  Fowle  in  -the  details  of  the 
machine.  He  dispensed  M'ith  the  cross- 
head  and  intermediate  drill  bar,  attached 
the  drill  steel  directlv  to  tlie  piston  n  d 
and  rotated  the  cutting  tool  by  rotatiiio- 
the  ])iston.  The  Burleigh  diill  remained 
umdianged  in  its  essentials  until  about 
'71  or  "72.  i 

All  of  the  drills  referred  to  in  the  fore- 
going- were  designed  for  mining  purpose.^ 
and  were  geneially  mounted  on  cajriages, 
Simon  Ingersoll  was  the  first  to  develoj 
the  tripod  form  of  mounting,  usinj 
v.eights  to  hold  the  tripod  down.  Inger 
soil's  diill,  constructed  about  1871,  wai 
l)uilt  tundan)entally  upon  the  Fowle- 
Burleigh  patents,  hence  it  became  neces- 
sary to  purchase  these  patents,  which  wa 


Fowle's  first  rock  drill.     Caveat  filed  May  9,  1849. 


drop  drills  restricted  to  vertical  holes 
and  striking  the  blow  through  giavity 
alone.  Later  on,  hand-operated  lotary 
(bills  or  augers  w^ere  used  in  the  gyp- 
sum ()uarries  in  Paris. 

In  1854  Mr.  Nasmyth,  a  Britisher,  the 
inventor  of  the  steam  hammer,  proposed, 
before  the  British  Association  for  the 
Advancement  of  Science,  a  drill  on  the 
steam  hammer  principle.  This  drill  was 
tried  out  in  some  gypsum  quarries  near 
Paris.  Steam  was  used  on  one  side  of  the 
piston  only  and  there  was  no  provision 
for  rotating  the  drill. 

The  first  European  rock  drill,  according 
to  W.  L.  Saunders  in  the  Compressed  Air 
Magazine,  was  patented  in  France  in  1851 
and  was  known  as  Cave's  rock  drill.  This 
drill  was  woiked  by  compiessed  air.  The 
cutting  tool  was  rotated  by  hand  by  turn- 
ing the  liaiidles.  The  drill  was  reversed 
])y  turning  the  valve  by  hand,  and  was 
reciprocated  by  the  direct  action  of  steam 
or  air  with  the  cutting  tool  directly 
attached  to  the  ])iston  head,    lint  as  no 


The  Burleigh  Dri'l. 

the  diill  by  the  direct  action  of  the  steam 
or  aii'  on  the  piston  and  not  by  means  of 
an  auxiliary  engine.  He  abandoned  the 
Couch  idea  of  throwing  the  drill  steel  like 
a  lance.  Fowle  first  took  out  a  caveat  in 
1849,  in  Avhich  he  described  his  drill  as 
one  in  which  the  drilling  tool  is  attached 
directly  to  the  cro.sshead  of  the  engine. 
He  provided  a  ratchet  and  paw]  method 
of  rotating  the  wheel.  This  was  the  most 
important  invention  in  the  rock  drill  u]) 
to  that  t  ime.  Ihe  Fowle  type  of  drill  was 
.  adopted  by  the  Italian  and  French  Com- 
mission for  the  constiuction  of  the  Mont 
Cenis  Tunnel  through  the  Alps. 

In  1800,  duiing  the  construction  of  the 
Hoosac  Tunnel  in  Massacdiusetts.  Brooks, 
Gates  Buileiiih  built  a  drill  of  the 
Couch  type,  modified  bv  securing  tbe  tool 
to  tbe  piston,  tlius  following  the  Fowle 
improvement.  About  40  of  these  maAiines 
were  used  in  this  tunnel.  They  weighed 
2401b.  each  and  struck. about  200  strokes 
lier  miiinte.  They  were  found  to  be  too 
expensive  on   account   of  breakajiivs  and 


done  after  the  completion  of  the  Hoo-^r 
Tunnel,  and  the  Ingersoll  Pock  Hii 
Co.  was  org-anised. 


Great- Western    Amalgamation. — Tlie  prelimi 
arv  .scheme  for  the  amalgamation  with  the  Gie, 
West?rii  Railway  Co.  of  the  Cambrian,  the  Car<li)! 
the  Rhymiiey,  theTaff  Vale  Railway  Companies,  aii 
the  Alexandra  (Newport  and  Sonth  Wales)  Din- 
and  Railway  Co.,  has  been  considered,  by  the  Ra 
ways  Amalgamated  Tribunal.     Mr.  E.  R.  Biam 
White,  on  behalf  of  the  Railway  Clerks'  Ass^c 
tion,  opposed  certain  clauses  regarding  the  nL,'!: 
of  the  staffs,  and  urged  the  inclusion  of  a  cliii 
tiiat,  in  any  rearrangement  of  <:taff,  the  resperii 
officers  and  servants  of  the  vested  companies  sh  iUjl 
liave  equal   claims  upon   the  consideration  of  t| 
directors  of  the  Great  Western  Co.    Mr.  Bhi'u 
MHiite  said  the  emplov(i4s  of  the  minor  comp;ini 
were  naturally  .s6mewhat  fearful  as  to  what  ih. 
position  would  be  upon  amalgamation.  The  tril-ur 
refused  to  accept  a  clause  suggested  by  the  Rai  w 
Clerks'   Association,   and   took  a  similar  ati  u 
with   regard   to   a    proposal    put    forward   by  i 
.Association  of  Superannuated  Railway  Staffs  l  ' 
effect  that  the  sciieme  should  provide  for  \>\.  >  - 
llie  superannuation   of  the  employees  of  ea.  i' 
the  i-ompaiiies  on  an  equal  basis  after  ainali,  hi 
lioU.        Tlie  -^clieme  put    forward   wa<   tiiei<  i 
.-ipjirovi'd  as  frcm  .March  2."). 
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'  ALL-ELECTRIC  AUTOMATIC 
,     POWER  SIGNALLING  ON  THE 
METROPOLITAN  RAILWAY.* 

liy    '\\'lLLIAM    AVllJ.OX,  M.A., 

,  M.Inst.C.E. 

Ix  190;"),  when  electric  trains  commenced 
I  to  run  on  the  Metropolitan  TJaihvay,  the 
j  system  of  signalling  was  mechanical  con- 
'I  trolled  by  Spagnoletti  lock  and'  block.  The 
'  numbei'  of  trains  between  Praed  Street 

Junction  and  Aldgate — about  five  miles — 
,  was  then  62.1  per  day  on  both  roads,  and 
■  the  number  of  signal  sections  was  49.  The 
*|  number  of  trains  was  increased,  and  it  was 
J  found  necessary  to'introduce  automatic  sig- 

nailing  controlled  by  track  circuits.  The 
y  system  chosen  was  all-electric  and  the 
"  work  was  begun  in  1908.    Tliis  section  was 

completed  in  1909.  Two  power  frames 
|t|  were  installed,  one  at  Praed  Street  Junc- 
y  tion  and  one  at  Aldg-ate,  to  deal  with  the 
'i  traffic  at  these  places,  but  the  existing 
t  mechanical  boxes  at  tlie  inteivening  sta- 
J  tions  weie  retained  for  shunting  purposes, 
*  with  the  addition  of  the  safeguards 
I  afforded  by  track  control.  The  nunibei- 
^  of  trains  in  1913  at  Praed  Street  Junclion 
j  was  863,  and  from  Baker  Street  to  Aldgate 
"i  983,  and  the  number  of  signal  sections 
[I  91. 

I  There  are  about  20  hours  daily  of  con- 
tinuous passenger  traffic,  but  from  7-30  to 
i  10  a.m.,  and  from  4-30  to  T-30  p.m.,  the 
li  traffic  is  so  dense  as  to  necessitate  40 
;'  booked  trains  to  and  40  from  tlie  city  per 
I  hour,  and  the  automatic  signalling  deali 
[  with  these  successfully.  Similar  signal- 
ling was  therefore  installed  between  Baker 
j  Street  and  Neasden  in  1911,  the  number 
I  of  signalling  sections  being"  increased  from 
24  to  51.  At  this  date  there  was  only 
t  one  throug-h  line  at  Baker  Street  dealt 
I'  with  by  two  signal  boxes,  one  at  the  nortl) 
j  end  of  the  station  and  one  at  the  circle  end. 
i  This  through  line  Avas  track  circuited,  ajid 
I  full  protection  was  afforded  to  train  move- 
}  ments,  allowing  48  through  passenger 
(  trains  to  be  run  to  and  from  the  city.  All 
the  current  used  in  these  installations  Avas 
,|  continuous. 

In  1913  the  new  Baker  Street  Station 
.  was  completed,  and  automatic  signalling 
was  installed  between  the  circle  lines  and 
,  the  north  end  of  the  station.     For  this 
'  purpose  a  small  signal  box  was  constructed 
on  a  retaining  wall  so  as  to  be  out  of  the 
way,  and  in  it  a  power  frame  of  36  levers 
(six  spare)  was  installed.       This  power 
frame  deals  with  over  1,500  trains  a  day, 
1';  and  it  is  interesting  to  note  that  the  signal- 
N  man  has  no  view  of  the  trains  except  those 
within  station  limits  immediately  in  front 
I.  of  his  box.       Through  the  station  all 
!  signals  and  points  are  controlled  by  D'.C. . 
i;but  the  track  circuits  are  A.O.    In  1913 
also  two  new  fast  lines  were  constructed 
I  ^longside   the   old   or   local   lines  from 
■  Fmchlev  Road  to  Wembley  Park,  a  dis- 
I  tance  of  five  miles.    Through  the  iunction 
I  at  Finchley  Poad  and  on  to  Wembley 
I  Park  A.C.  track  circuits  were  installed, 
nut  the  signals  are  worked  by  D.O.  as  far 
as  Neasden  power  house.    From  this  point 

*  Abstract  of  paper  read  at  the  Institution  of 
I  Livil  Jinginoers. 
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to  Harrow-on-the-Hill  A.C.  is  used  for 
the  signals  as  well  as  for  the  tracks,  and 
from  the  same  point  A.C  is  used'both  for 
tracks  and  sigrfals  on  the  local  lines  to  the 
junction  north  of  Wembley  Park  Station 
where  the  fast  and  local  lines  converge. 
From  Baker  Street  to  Harrow-on-the-Hill 
before  automatic  signalling  there  were  3f> 
signalling  sections,  now  there  are  69,  and 
on  the  throug'h  fast  lines  there  are  20 
sections. 

In  1919,  the  signalling  from  Praed  Street 
Station  to  South  Kensington,  which  Avas 
an  automatic  bar  and  treadle  s.ystem  con- 
trolled by  D.C. .  was  track  circuited  with 
A.C,  but  the  signals  continue  to  be  con- 
trolled by  D'.C 

Current  for  the  supply  of  power  to 
operate  the  ^lower  frame  at  Praed  Street 
Junction  and  at  Baker  Street  is  obtained 
from  two  130-A"olt,  5-kilowatt  motor 
generators  through  suitable  cables.  These 
supply  power  for  the  opoation  of  the 
points,  the  signal  lamps  and  train  stops, 
tlie  electro-magnets  foj-  back-locks  and  for 
the  constant  indication  of  power-worked 
points  at  Praed  Street  Junction,  and  also 
for  woi'king  the  power  frame  at  Baker 
Street,  the  total  required  foi'  l)oth  boxes 
l»eing  2-08  kilowatts. 

For  operating'  the  track  circuits,  auto- 
nmtic  and  semi-autonuitic  signals,  and 
train  stops  between  Praed  Street,  Bishop's 
Road  and  Edg-ware  Road  Stations,  and 
also  between  Edgware  Road.  Great  Port- 
land Street  and  Marlborough  Road,  and 
for  the  four  large  illuminated  train  indica- 
tors at  Baker  Street,  power  is  obtained 
from  one  15  and  two  12-kilowatt,  70-volt 
motor  generators  in  Bakei-  Street  sub- 
station, and  the  maximum  power  taken  is 
14  kilowatts.  The  mechanical  locking 
in  tlie  power  frames  is  ordinary 
miniatuie  tappet  locking  contioUed 
by  levers  in  the  ordinary  wav.  the 
electric  locking"  frame  being  behind  the 
levers.  Illuminated  contintious  diagiams 
are  placed  behind  the  frames  lighted  by 
75-volt  five-candle-power  lamps. 

All  signals  at  junctions  are  electrically 
back-locked,  an  important  safety  device 
which  in  the  further  development  of  elec- 
tric signalling  has  enabled  point  locking 
bars  to  be  dispensed  Avith.  At  all  running 
stop-signals  there  are  train  stops  Avhich 
are  not  connected  to  the  signals  mechani- 
cally, but  electrically,  and  are  controlled 
by  the  track  circuits  in  the  same  manner 
as  the  signals,  coming-  to  clear  and  going 
to  dantrer  Avith  the  signal.  They  are  also 
controlled  by  the  track  circuit  indepen- 
dently of  the  sig'nal,  so  that,  if  a  signal 
failed  to  go  to  dans-er,  the  arm  of  the 
train  stop  Avould  still  go  to  the  danger 
position. 

All  electric  signals  are  either  auto- 
matic or  semi-automatic,  the  former  con- 
trolled through  the  track  circuits  by  the 
passage  of  the  trains  themselves,  the 
latter  controlled  from  the  signal  box  Avhen 
this  is  in  use,  but  becoming-  automatic 
AA'hen  not  so  contiolled.  Inside  tunnels 
the  signals  are  lamp  signals,  ovitside  they 
are  upper  qiiadrant  semnrihores  Avorked  by 
electric  niotors.  Signals  are  held  nor- 
mally, in  the  clear  position  by  electric 
poAver,  they  go  to  danger  by  gravity.  All 
signals  are  lighted  electi-ically.  and  station- 
masters  light  the  signals  halfAvay  to  the 
next  station  on  either  side  by  a  switch  at 
their  station.    One  hixndred  yards  behind 
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eacJi  stop  signal  in  the  ope  fog  re])eate]- 
signals  have  been  erected,  the  lights  of 
AA'hich  are  placed  at  theleA^el  of  the  driver's 
eyes  and  as  near  as  possible  to  the  run- 
ning line.  By  this  means  an  indication 
is  given  to  the  driver  whether  the  stop 
siynal  ahead  is  at  clear  or  at  danger,  and 
if  at  dang-er  he  can  sIoav  up  and  avoid 
being  tripped  suddenly.  The  signalmen 
have  fog'  lepeater  sAvitches  in  the  signal 
box  by  means  of  Avliich  they  can  light  the 
for  repeater  lamps  Avhen  necessary. 

BetAveen  junctions  it  is  possible  to  l^PA'-e 
a  number  of  trains,  e..^.,  betAA-een  Finchley 
Road  and  Baker  Street  it  is  possible  to 
haA-e  10  trains,  and  Mackenzie  Hollai^d 
and  Westinghouse  Co.'s  maaazine  train 
describers  Avere  installed,  l)y  Avhich  the 
signalman  at  Finchley  Road  is  enabled  to 
indicate  to  the  Baker  Street  sig-nalma:i 
A^'hether  the  train  tej-minate  there  or  is  a 
through  train  to  the  city.  All  points  Avher(> 
+lTere  are  power  frames  are  worked  by  thf 
Mackenzie  Holland  and  Westinghouse  all- 
electric  point  machines.  These  machines 
are  enclosed  in  a  water-tioltt  cast-iron  case 
diA-ided  into  three  compartments.  At  one 
end  is  the  motor,  in  the  centre  are  the  gear 
Avheels  and  motor  switches,  and  in  the 
othei-  end  the  worni  drum  that  operates  the 
points  o'lfl  the  bolt  that  locks  th^m  both 
wnA-s.  Both  point  blades,  as  well  as  the 
1^'dt  lock,  are  iiidividualb-  detected 
thyouij-h  an  electric  detector  fixed  in  the 
4-ft.  wav  before  the  signalman  c^n  Qet  his 
«i"-nal  for  a  train  to  pass  over  that  route 
Th  ese  point  machines  are  most  successful 

The  track  relays  at  Baker  Street  are  of 
the  sing-le  element  vane  type,  the  shunt 
by  a  train  averaging  0"9  ohms.  The  relays 
used  on  tlip  D.C.  system  are  of  the  three- 
coil  polarised  type,  the  shunt  of  Avhich  by 
a  train  aA-erages  0'15  ohms.  Where  A.C 
is  used  the  track  relays  are  of  the  tAvo 
element  galvanometer  type  and  the  shunt 
of  these  by  a  train  averages  0'6  ohms.  The 
most  recent  type  of  relay  used  is  a  tAvo 
element  A'^ane  relay,  the  sliunt  of  Avhich  by 
a  train  averages  3'4  ohms.  The  cost  of 
nmintenance  of  this  system  of  signalling 
Js  not  excessive.  Before  automatic 
signalling  Avas  install^^d  there  Avere  645 
levers  m  use,  Avhereas  at  present 
only  311  levers  are  in  use,  Avhilo 
the  number  of  signalmen  Avere  reduced 
from  80  to  27f  This  meant  in  1908  a 
saving  of  £127  per  week  in  signalmen's 
Avages,  Avhich  at  the  present  date  would 
amount  approximately  to  £325  per  week. 
During  1920  the  whole  cost  of  mainten- 
ance— wages  and  materials — of  the  signal- 
ling of  the  electrified  lines  amounted  to 
£123  per  route  mile. 

Charts  have  been  kept  froi^  the  com- 
mencement of  automatic  signalling  in 
order  to  ascertain  the  number  of  delays  to 
trains  as  compared  Avith  delays  to  trains 
with  ordinary  signalling,  and  the  com- 
parison comes  out  A-ery  favourably  to 
automatic  sig-nalling-. 

Tests  haA'e  also  been  made  with  a  three- 
position  light  signal^  as  used  on  the 
Pennsylvania  RailAA-at  in  the  United. 
States  of  America.  The  cost  of  mainten- 
ance is  about  the  same  as  with  two-jjosi- 
tion  semaphores,  but  the  light  signal 
would  appear  to  have  -advantages  in  some 
respects,  p.//.,  the  entire  absence  of 
mechanical  parts,  and  in  the  poAver  of 
penetration  of  the  light  rays  both  r 
sunshine  and  in  fog. 
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Office  and  Workshop  Day  by  Day. 


Short  practical  articles  solicited. 


Exceptionally  high  rates  paid. 


Standard  Counterbores. 

The  skolfh  illustiutes  a  very  effective 
type  of  counterbore  witli  a  detachable 
cutter.  Referrino-  to  the  illustration,  A 
is  the  shank  or  body  of  mild  steel  case- 
hardened  and  ground,  the  flat  at  BC  is  foi' 
enabling  the  cutter  to  to  be  slipped  on  in 
position,  the  small  groove  D  is  for  locking 
the  cutter,  it  being  so  arranged  that  the 
thrust  of  the  cut  tightens  the  cutter  in 
the  groove,  and  the  small  pin  E  (tool  steel) 


in  the  cutter  takes  the  drive.  The  sketch 
shows  everytliing  necessary,  so  that  no  fur- 
ther explanation  is  rei|uired.  A  range  O'f 
cutters  can  be  made  to  suit  the  shank ;  for 
example,  it  frequently  happens  that 
different  diameters  of  counterbores  are 
required  for  the  same  diameter  of  hole. 
By  providing  a  range  of  shanks  having 
pilots  from  ^m.  to  liin.  diameter,  rising 
by  ins.,  and  having  four  sets  of  cutters 
of  dift'erent  diameters  for  each  shank,  this 
would  cover  the  requirements  of  most 
engineering  establishments  on  small  and 
medium  size  work. 

A  Quick  Engine  Repair. 

Following  upon  a  tightening  up  of  tlie 
straps  of  an  eccentric  on  a  250  b.i>.h.  hori- 
zontal condensing  engine  the  sheave  sud- 
denly fractured  through,  as  shown  in  the 
sketch  herewith.  This  was  of  cast  iron, 
in  one  piece,  24  in.  in  diameter,  31  in. 
wide,  the  boss  being  attached  to  the  rim 
bv  means  of  arms. 


To  obtain  quickly  from  the  makers  of 
the  engine  a  neAV  casting  was  out  of  the 
question,  while  to  prepare  a  pattern  in 
halves,  machine  it  and  fit  the  new  sheave 
meant  possibly  a  delay  of  at  least  four  oi 


hve  days.  The  present  writer,  therefore, 
determined  to  patch  it,  this  being  done  as 
follows  :  — 

A  pair  of  clips  were  found  to  giip 
around  tlue  rim  of  the  sheave  so  to  as  pull 
tlie  broken  halves  together.  In  this  con- 
dition it  was  put  over  an  open  fire  in  order 
to  remove  all  paint,  grease,  etc.,  then 
taken  to  the  iron  foundry,  where  it  was 
bedded  in  and  levelled  up  on  the  sand 
floor.  Metal  was  then  poured  into  the  re- 
cesses formed  by  the  arms,  as  shown  at 
AA,  allowed  to  cool  down  for  an  hour, 
then  the  sheave  taken  out  of  the  sand. 
The  clips  were  then  removed,  holes  fin. 
clearance  drilled  in  the  arms,  the  cast- 
iron  blocks  inserted  in  their  respective 
positions,  the  holes  marked  off  and  tapped 
5  in.  to  receive  the  set  pins  shown. 

Tbe  contraction  of  the  blocks  was  just 
sufficient  to  draw  the  two  halves  of  the 
sheaves  tightly  together  on  the  crankshaft, 
and  a  very  satisfactory  job  resulted.  The 
repair  involved  a  delay  of  only  3i  work- 
ing hours. 


PLEASE  READ  CAREFULLY. 

For  this  jo-i/rnal  ire  want  crisp ,  practical 
and  technical  articles  and  paragraphs ,  and 
ire  are  prepared  to  pay  irell  for  them-.  Of 
thf  many  vhn  read  technical  journals 
only  a  few  ivrite.  Why  is  this?  It  is 
not  because  they  have  nothing  to  ivrite 
about,  because  every  e.rperienced  en- 
gineer's mind  is  a  storehouse  of  vahmble 
information,  wjiether  he  be  manager, 
foreman,  (Iraughfsman,  or  mechanic.  We 
Itave  at  all  times  overcome  poirer-honse 
troubles,  problem  of  design,  or  worh- 
s-hnn  difficulties  by  ingenious  devices. 
Sometimes  striking  methods  become  a 
habit,  and  we  do  not  realise  that  they  are 
exceptional  till  some  observer  erpresses 
astonishment. 

It  is  said  that  every  person  could  ivrite 
one  good  novel,  and  it  is  certainly  true 
fJwf  everyone  could  ivrite  more  than  one 
usefvl  irrinkle  or  valuable  article.  We 
irrite  and  vrr/e  our  readers,  therefore,  to 
give  others  the  benefit  of  their  knowledge 
and  e.rperi enre . 


Simple  Method  of  Joining  Laminated  Belts 
Proves  Efficient  in  Heavy  Grind- 
stone Drive. 

The  writer  having  under  his  charge  a 
number  of  the  heavy  type  of  grinding 
stones  (6  ft.  diameter)  driven  bv  4  in. 
ordinary  leather  straps,  decided  tliat  the 
time  wasted  by  the  frecpient  breakages  of 
these  could  be  reduced  bv  introducing  in 
their  stead  laminated  belts,  and  ad()i)te(l 
the  method  here  described  on  all  tlie 
stones. 

The  difRcultv  of  ioining,  owing  to  the 
d'-ive  beino-  direct  from  the  niain  shaft, 
which  made  it  necessary  to  change  the 
driving  pulleys  at  certain  periods,  so  that 
the  surface  .speed  of  the  stones  as  wear 
leduced  the    size  could    be  maintained 


uniform,  was  successfully  overcome  in 
the   following  nianiiei-. 

The  belts  were  cut  to  the  length 
re<|uired  when  tlie  smallest  pulleys  were 
in  use,  the  ends  cut  souaie  and  piepared 
for  joining  thus:  Mild  steel  ])ins  ^- in. 
diameter  cut  about  1  in.  longer  than  the 


Fig.  1. 

breadth  of  the  belt ;  small  steel  plates, 
IHn.  by  ^  in.  by  iu.,  bored  and 
counter.sunk,  to  be  a  tight  driving  fit  oi 
tlie  pins,  as  in  Fig.  1. 

The  cord  binding  the  laminations  were 
withdrawn  from  the  first  three  holes  and 
secured  at  the  fourth,  the  steel  pins  oiled 
and  driven  through  the  second  and  third 
holes  until  projecting  equally  on  either 
side  of  the  belt.  The  .small  plates  were 
now  foiced  over  the  pins  flush  with  the 


Fig.  -2. 

edge  of  the  belt,  the  surplus  parts  of  tbei 
pins  cut  oft'  and  riveted  over.  Holes 
should  be  made  in  the  leather,  as  showui 
in  Fig.  2.  The  belt  Avas  then  lacedi 
together  in  the  ordinary  way. 

Short  pieces  of  the  belt,  each  cut  off'  n 
suitable  length  to  make  up  the  deficient  y 
in  length  caused  by  the  larger  pulle>  ■ 
being  broxight  into  use,  were  prepared  ii 
the  same  manner  at  either  end,  and  ke])t 
in  readiness  for  use  when  required.  Thus, 
only  two  lacings  were  necessary  in  eat  li 
of  the  reduced  speeds,  and  one  when  flu 
smallest  pulley  was  in  use. 


DIESEL  ENGINE  USERS* 
ASSOCIATION. 

At  the  next  meeting  of  the  Diesel  Engiu(|| 
Users'  Association  on  Friday,  April  7 : 
at  the  Institution  of  Electrical  Engineers 
a  paper  on  "  Some  Characteristics  o 
Petroleum  Oil  used  on  Diesel  Enaines.' 
by  Mr.  ITaiold  Moore,  M.Sc.Tech.^  is  tt 
be  read  and  discussed. 

Non-members  interested  in  the  subjt^c 
and  desirous  of  attendiTig  the  meeting  can 
make  application  for  tickets  of  admissior 
to  the  Honorary  Secretary  at  19 
Cadogau  (rardens,  London,  S.W.;J. 
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Splined  Drives :  Their  Applications  and  Manufacture. 


Driving  by  means  of  splined  shafts  and 
bores  is  only  justified  when  extremely 
high  duty  is  demanded  in  the  transmis- 
sion of  torque.  Sections  tlirongh  a  shaft 
and  its  eorres])ondiiig  boie  are  shown  in 
.  Fig".  1,  in  which  the  proportions  of  A, 
B  and  C  are  the  points  to  be  considered 
in  design. 

Splined  drives  divide  themselves  under 
j  two  lieading-s  :  (a)  In  which  tJie  shaft  ami 
■  bore  are  fixed  rigidly  together — the  fixed 
drive ;  (b)  in  which  relative  axial  move- 
ment between  the  parts  is  required — the 
sliding*   drive.      Obviously,   contact  be- 
'  tween  the  splines  on  the  shaft  and  the 
J  corresponding  grooves  in  the  bore  serves 
to  transmit  the  torque  in  both  cases.  And 
as  the  splines  are  four,  six,  eight,  or  even 
-  10  in  number — Fig".  1  shows  the  type  with 
four  splines — the  advantage  for  this  pur- 
^  pose  over  the  ordinary  keyed,  or  keyed 

I  and  ta])ered,  dxive  will  be  readily  apparent. 
I,,  The   fixed  drive    is   therefore    used  for 

I I  torques  which,  if  fairly  constant,  are 
y  too  hig'h  for  keyed  shafts  or  which,  if 
1.  subjected  to  great  variation  or  periodic 
I  fluctuation  of  load,  would  set  up  fatigue 
?i  and  cause  failure  of  the  keys.    A  typical 

application  of  the  fixed  drive  is  for  the 
gears  of  aircraft  engines.  Type  b,  the  slid- 
ing drive,  is  i)articularly  useful  in  cases 
where,  in  addition  to  the  exacting  tor- 
sional loads  referred  to,  gears  or  similar 
parts  are  requii'ed  to  be  moved  axially  in 
|i  or  out  of  contact.    These  drives  aie  there- 
.  fore  of  wide  application  in  the  change 
I  speed  gears  of  machine  tools,  automo- 
|l  biles,  etc. 

.      Reference  to  I'ig.  1  shows  that  all  three 
of  the  dimensions,  A,  B  and  0,  may  each 
j  influence  the  mating  of  the  parts.  A 
l'  sound  principle  in  machine  design,  and 
ji  one  to  be  followed  closely,  is  that  two 
|i  parts  should  only  "  register"  or  be  rela- 
I  tively  located  in  one  direction  on  one  face 
f'  or  at  one  point ;  for  accurate  mating  of 
'  splined  parts,  both  for  concentricity  and 
f  to  ensure  that  the  driving-  load  is  properly 
[.  distributed,  it  is  desirable  that  location 
('  should  occur  on  two  sets  of  dimensions. 
}(■  Thus,  in  practice,  location  is  always  close 
oil  the  dimension  C,  and  a  little  reflection 
will  show  that  this  is  sufhcient  both  for 
^  driving  and  for  concentricity.  However, 
]  either  A  or  B,  but  not  both,  are  also  made 
j  to  close  themselves  on  the  shaft  and  bore 
J  in  order  to  provide  additional  location 
with  respect  to  relative  concentricity  of 
the  parts.      Which  dimension  of  A  and 
j  B  should  be  taken  is  open  to  argument 
^  for  each  particular  case,  and  the  methods 
"f  maiiufacture    possible  must  also  be 
considered  at  the  same  time. 

lu  good  practice  the  bores  are  invari- 
I  ably  broached  out.  By  this  method 
,  great  accuracy  may  be  attained,  where  a 
I  large  output  is  recjuired  at  a  low  price 
I  per  piece,  and  the  problem  resolves  it- 
[  self  into  the  manufacture  and  inspection 
.1  "t  suitable  broaches  and  plug  gaug-es, 
I.e.,  the  production  of  shafts.  When 
broaching  machines  are  not  available,  or 
,  when  the  output  does  not  warrant  the 
[  necessary  outlav  on  broaches,  the  grooves 


By  delta. 

ill  the  bores  will  be  slotted,  in  which  case 
an  exti  emeU-  high  degree  of  accuracy  can 
hardly  be  expected,  and  such  methods  arc 
certainly  not  suitable  for  production  in 
large  quantities.  By  either  method  the 
boies  B  being  machined  first  can  be  either 
ground  or  reamered,  and  therefore  may 
be  very  accuiate  to  diameter.  Only  the 
slots  will  be  cut  by  the  broaches  Avhich 
will  locate  throughout  their  length  in  the 
cylindrical  bores,  and,  obviously,  only 
the  outer  edges  of  the  grooves  will  be 
cut ;  the  sides  will  be  to  size  throughout 
with  the  depths  of  the  grooves  being 
gi'adually  increased  during  the  operation. 
All  three  of  the  dimensions,  A,  B  and 
C,  will  therefore,  by  the  broaching 
method,  be  to  a  high  degree  of  accuracy ; 
in  slotting  only  dimension  B  can  be  ex- 
pected to  be  very  accurately  made. 

"  In  the  manufacture  of  splined  shafts — 
and  broaches  and  plug  splined  gaug-es 
come  into  this  consideration — the  dimen- 
sion A  will  obviously  give  no  difficulty, 
since  it  can  be  ground  accuratelj^  to  size. 
And  in  a  milling  operation  as  foi'  "  pro- 
duction "'  shafts,  or  in  a  grinding  opera- 
tion as  for  broaclies  or  gauges,  the  widths 
0  of  the  spline  can  be  accurately  pro- 
duced. The  diameter  B,  however,  is 
relatively  much  more  difficult  since  the 
curvature  of  the  milling  cutters  or  of  the 
grinding  wheels— these  parts  B  are 
milled  lengthwise  Avith  "  form  cutters" 
or  ground  sipiilarly  with  "formed" 
grinding  wheels — is  obtained  only  with 
the  expenditure  of  much  care  and  time 
in  the  tool  i-ooni.  Thus,  from  the  points 
of  view  of  cost  nnd  acciu'acy  in  manu- 
facture, the  diameter  A  should  be  the 


dimension  with  clearance  provided. 
AVheu  this  is  the  case,  and  the  (limension 
B  in  the  bore  is  greater  than  the  corres- 
ponding' one  on  the  broaches  for 
I)roducing  the  bores,  it  is  advisable  to 
have  the  end  portion  of  the  broaches 
ground  to  a  sliding  fit  in  the  bores  at  B 
in  order  to  provide  a  "  pilot,"  and  on 
the  "  pilot  "  end  no  cutting  edges  should 
be  provided.  This  will  ensure  dimen- 
sions A  and  C  being  concentric  with  B 
in  the  bores. 


In  service  other  circumstances  must 
he  considered.  With  the  sliding  drive 
less  bearing  area  is  provided  when  B  is 
made  clear  than  when  it  is  a  mating 
dimension,  with  A  clear.  In  order  to  re- 
duce the  chance  of  excessive  wear  taking 
place  B  is  often  taken  as  the  chief  dimen- 
sion, in  spite  of  the  difficulty  of  manufac- 
ture. This  apjdies,  but  to  a  lesser  degree, 
with  fixed  drives,  and  often,  in  order  to  be 
unifoiiu  with  the  sliding  gears,  this 
arrangement  is  adopted.  Suitable 
dimensions  for  the  two  types  of  allow- 
ances are  given  below  for  a  shaft  and 
bore,  as  shown  in  Fig.  1,  and  of  highest 
standard  of  jji  actice  :  — 


Dimension. 

'  Bore. 

Shaft. 

Remarks. 

.\ 

2-O00 

I 

i_ 

2-500 

—  2 

-  4 

Sliding    drive    with  dimension 
B  clear. 

B 

2-000 

+ 

2 
2 

2-0()0 

-  8 
-12 

C 

0-560 

+ 

A 

1 

0-560 

-  1 

  2 

A 

2-.500 

2 

•> 

2-500 

-  8 
-12 

Sliding  drive  with  dimension  A 
clear. 

T? 

2-000 

+ 

1 

I 

2-000 

-  2 

-  4 

C 

OuGO 

-t- 

.1 
T 

0-560 

-  1 

-  2 

.\ 

2-500 

^- 

1 

1 

2-500 

+  1 

+  3 

Fixed  drive  with  domension  B 
clear 

H 

2 -000 

.> 

2-000 

-  8 
-12 

C 

t(-560" 

4- 

t 

0-560 

+  1 
+  0 

_4   - 

A 

2  500 

o 

2-500 

-  8 
-12 

Fixed  drive  with  dimension  A 
clear. 

B 

•J-OdO 

1 

1 

2-000 

+  I 

-i  •^ 

1  • 

.1. 
J 

O-.'itiO 

-:■  \ 

4-  (.1 

All  dim  visions  iiri  in  iin 


hcs.  )uk1  !^llo^^•)lnpes  are  in  thonsandths  of  an  inch. 
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For  inspecting  the  bores  a  splined  plug 
gauge  siiould  be  made  with  all  dimensions 
at  tlie  low  limit  of  the  various  sizes  given 
and  with  a  slight  reduction  on  these  to 
allow  the  gauge  to  be  a  "  push  fit  '  "  in 
any  bore  wliicli  happened  to  be  accurately 
made  to  tliese  low  limits  OJi  all  its  dimen- 
sions. This  should  pass  rig-ht  through 
all  boxes  made  and  will  check  the  angular 
positions  of  the  splines  as  well  as  the 
actual  dimensions,  in  addition,  high  and 
low  limit  "  snap  "  or  plate  gauges  should 
be  made  for  the  diameters  ami  thick- 
nesses respectively  of  the  splines, 
cylindrical  limit  gauges  are  desirable  for 
cliecking-  dimension  ±5.  For  the  shafts 
high  and  low  limit  snap  gauges  are  neces- 
saiy  for  cliecking  A  and  C,  while  B  is 
most  conveniently  checked  by  a  micro- 
meter. The  relative  spacing  of  the 
splines  is  checked  in  a  manner  similar  to 
mat  of  the  bore  by  means  of  a  ring  splined 
gauge  made  to  the  high  limits  of  the 
sliafts,  with  again  a  slight  allowance  foi' 
it  to  be  a  "  push  fit  "'  (411  the  shaft.  For 
the  broaches,  and  in  cases  where  dimen- 
sion A  is  important,  the  concentricity  of 
surface  A  with  B  and  0  should  be 
(diecked,  with  the  shaft  mounted  on 
centres,  by  means  of  a  dial  indicator. 

The  production  of  splined  drives  is  inter- 
esting to  the  keen  machine  shop  man  and 
demands  a  liigh  degree  of  skill.  With 
tne  large  nunil  er  of  factors  entering  into 
the  correct  "  mating  "  of  the  drives  it  is 
generally  necessary  to  do  a  little  select- 
ing on  assembly.  This  is  helped  consider- 
ably by  arranging  for  close  co-operation 
between  the  testing  department  of  the 
machine  shops  and  the  erecting-  or 
assembling  department. 


PURIFYING  THE  ATMOSPHERE. 


The  important  question  of  a  purer  atmos- 
phere was  discussed  by  Dr.  W.  E.  Gibbs 
m  his  paper  on  "  The  Industrial  Treat- 
ment of  I'unies  arid  Dusty  Gases  "  before 
the  Liverpool  Section  of  the  Society  of 
Chemical  Industry.  He  said  the  treat- 
ment of  smokes  and  gases  associated  with 
chemical  processes  and  other  industries 
j)reseiited  a  very  important  and  extensive 
field  for  research  work.  Smelter  fumes, 
for  example,  sent  forth  larg-e  q^iantities 
of  dust.  In  America  smelters,  particu- 
larly copper  and  lead  smelters,  were  on 
a  much  bigger  scale  than  in  this  country, 
and  as  many  as  4,000,000  cubic  feet  of  gas 
j)ci-  minute  had  to  be  dealt  with.  In  one 
case  the  quantity  of  dust  emitted  from  a 
chimney  111  America  was  so  great  as  to 
(hoke  a  lailway  tunnel  when  the  wind 
was  in  a  certain  direction.  In  ceitain 
other  industries  the  acid  mist  given  off 
was  dangerous  and  harmful  to  the 
couiiiryside  and  its  inhabitants. 

The  i)ioblem  of  purifying  gases  from 
these  obnoxious  particles  had  exercised  the 
minds  of  chemists  for  a  long  time. 
\'aiious  metliods  had  been  tried,  nolably 
settling,  filtration,  washing,  and,  more 
recently,  electrostatic  jjiecipitation.  The 
last-named  mclhod  had  made  great  head- 
way in  A iiici  ica ,  and  was  finding  extended 
use  in  tin's  ciiunti  v.  Mosl  of  the  woik 
liitiiei'lo  liad  been  on  purely  emj)irical 
lines,  wilhoul  any  consideration  of  Hie 
actual  ])ropei  l  it's  (d  the  ])articles  them- 
selves, and  it  was  necessary  to  investigate 


systematicalljf  the  conditions  which  made 
for  stability  in  a  fume  or  smoke.  Apart 
from  the  question  of  abolishing  a 
nuisance,  it  was  often  higlily  profitable 
to  recover  the  dust.  That  had  been  proved 
in  the  production  of  potash  from  blast 
furnace  gases,  thus  forming  the  basis  of  a 
new  industry  of  great  national  value, 
(lenerally  speaking,  if  the  ({uantity  of 
dust  in  smelter  fumes  was  sufficient  to  be 
obnoxious,  it  was  sufficient  to  pay  for 
recoverv. 


QUERIES  AND  REPLIES. 


We  invite  our  readers  to  submit  practical  problems 
for  solution  by  our  staff,  or  by  other  readers. 
Replies  will  be  paid  for. 


REPLIES. 

Chimney  Caps. — In  reply  to  your  query  on 
the  above  subject  in  your  issue  'of  March 
11,  ordinary  grey  cast  iron  is  requiicd  to 
be  ca«t.  Though  J.  D.  requires  infm  mat  idh 
respecting  such  castings  for  both  round  and 
square  chimneys,  I  presume  he  will  be  aware  that  a 
circular  chimney  is  preferable  to  a  square  one,  it 
haviUig  less  wall  area  in  proportion  to  its  volume, 
less  fi'iction  is  offered  against  gases ;  furthermore, 
it  offers  better  resistance  to  wind  pressures  and  is 
therefore  stronger. 

Tlic  d(  si^ii  of  caps,  vvlictlicr  for  round  or  square 
rliiniiii  N  s,  fdllows  tJiat  wliicli  is  shown  in  the  accom- 
jiaiiying  .skctcli.  Slight  nKjdifications  may  be  con- 
.sidered  desirabie,  but  the  principle  is  similar  foi'  all 
ty).ies  of  these  castitigs.    Sometimes  a  small  internal 


flange  is  cast  on,  the  top  edge,  it  being  c:mi(.'(1 
towards  the  outside,  or  the  design  directly  under 
the  main  projection  may  be  stepped  a  nuinber  of 
times  to  i-educe  tlie  possibility  of  water  ruiniing 
down  the  brickwork,  but  dii  the  main  thev  follow 
th(^  line.s  indit^ated.  The  dimensions  shown  on  iho 
sketch  are  suitable  for  a  chimney  4  ft.  9  in.  s(|iiare, 
the  variations  being  merely  to  t'over  individual 
lassie.  Foui'  casting  would  be  necessary  with  joint 
flanges,  as  illustrated,  the  thickness  of  the  metal 
being  ^  in.  (o  gin.  and  tlie  flanges  |  in.  For  a, 
circular  cap  a  number  of  segments  are  cast  and 


bolted  together,  the  nuinber  depending  upon  th» 
dianietsr  of  the  chimney,  but  usually  six.  The  parts 
are  boWed  together,  holes  being  cast  in  the  flanges 
for  the  purpose  and  no  machinery  is  necessary.  It  i« 
better  to  have  some  form  of  packing  at  the  joints, 
not  so  much  to  form  a  close  joint  but  rather  to 
allow  a  certain  give  and  take  due  to  the  e.xpansion 
and  eonti action  of  the  metal  which  takes  place 
owint;  lo  changes  in  temperature.  The  cap  usually 
rests  upon  the  brickwork  in  the  manner  shown, 
and  brickwork  is  afterwards  built  inside.  It  is 
also  customary  to  introduce  a  flat,  iron  tie-bar 
across  the  top  and  between  the  brickwork. — 
(C.  A.  0.) 


Moulding  IMachines. — It  is  not  thought  that 
to  instal  a  hand-moulding  machine  in  a  jobbing 
foiindry  employing  but  a  dozen  or  so  hands, 
and  wliere  practically  no  repetition  work  if 
done,  would  prove  to  be  a-  paying  pro- 
position. Orders  of  from  si.x  to  12  castings  of 
one  kind  at  a  time  would  not  pay  to  set  up,  inas- 
much as  the  patterns  would  require  to  be  made  up 
in  half  bo.\es  and  seit  in  plaster,  an  operation  which 
might  very  conceivably  take  at  least  half  a  day, 
(U'obably  longer.  A  quick  operator  on  a  hand- 
moulding  machine  can  very  well  turn  out  from 
50  to  80  complete  bo.xes  per  day,  hence  if  a  job 
oomes  along  requiiing  less  than  a  day's  machine 
work  to  produce  it  is  always  a  matter  for  close 
consideration  whether  the  cost  of  preparation  will 
not  outweight  the  advantages  gained  in  point 
of  actual  production  time. 

For  odd  jobs  which  would  not  pay  to  set  up 
in  plaster  bwcks  some  types  of  hand  machines, 
notably  the  "  Pickles  "  and  the  "  Britannia,"  are 
so  adapted  that  they  can  be  plain  rammed ;  thus 
in  this  way  saving  a  portion  of  the  labour.  But 
it  is  not  generally  advisable  to  instal  a  machine 
for  this  purpose  alone.  Then,  again,  much  depends 
upon  the  character  of  the  jobs  concerned.  Plain 
work  without  cores  might  pay  to  set  up  in  mucli 
sniailler  quantities  than  if  intricately  cored,  and 
niiieli  of  the  success  of  a  moulding  niacliine  de])ends 
uixni  the  adaptability  of  the  man  wiio  operates  it. 
A  really  smart  man  could  make  a  small  job  pay 
when  a  less  skilled  one  would  run  the  job  into  debt. 
— (F.  R.  P.) 


CORRESPONDENCE. 


CO]\[PRESSED  AIR. 
To  the  Editor  of  Engineering  Worle. 

Sir, — I  would  like  to  thank  your  correspondenfs . 
P.  W.  P.  and  W.  H.  Y.,  for  their  kindness  in  reply- 
ing to  my  query  re  the  compressed-air  jet  as  a 
water-lift,  also  the  editor  for  publishing  the  same. 
The  detailed  mathematical  illustration  will  be 
particularly  helpful,  and  gives  me  a  basis  to  work 
upon.  The  need  for  submergence  became  evident 
after  the  first  e.xperiment. 

Wishing  the  Eng'nieeriiuj  World  everv  success. — 
Yours  faithfully.  "      G.  H. 

Durham. 


Central  Heating.— A  papei'  was  lecently  re^id 
before  the  Manchester  Association  of  the  Institu- 
tion of  Civil  Engineers  by  Mr.  J.  W.  Elhs  on  The 
Heating  and  Ventilation  of  Buildings."  Tin 
question  of  heating  from  a  central  station  in  connec- 
tion with  the  production  of  electricity  for  power 
and  light  opened  up  a  wide  field  for  consideration, 
he  said.  Much  economy  in  fuel  oonsuniptioii  cmilH 
be  effected,  although  there  were  many  difficultus 
111  the  way  of  ada.pting  existing  paants  for  such  a 
purpose.  Heat  could  be  extracted  from  coal  nioie 
economically  on  a  large  scale  than  on  a  small  one, 
as  much  as  80  per  cent  efficiency  being  olitaiiiable, 
whereas  power  in  the  form  of  electrical  eneiv:.v[ 
represented  hardly  more  than  a  per  cent  of  the  licatl 
value  of  the  coal  consumed.  This  was  the  reasoiilj 
why  electric  heating  was  so  prohibitive  in  erst, 
which  was  unfortunate,  in  view  of  the  ease  olj 
distribution,  cleanliness  and  adaptability.  N <  | 
doubt  a  day  would  come  when  electricity  would  lnj 
efficiently  produced,  and  hot  water  and  steam  heal  I 
ing  would  be  ridiculed  as  clumsy  methods  of  ilui 
past,  but  tlnU  day  was  not  yet.  I 

Contributions,  correspondence,  and  suggestions  wil 
be  welcomed,  our  desire  being  to  encourage  1 
closer  association  between  our  readers  and  oun 
selves  THE  EDITOR. 
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WILL  THERE  BE  A  GENERAL 
STRIKE  ? 

By  1'lejjeian. 

L'hk  feeling-  is  growing  in  trade  union 
■ircles  that  unless  some  speedy,  general, 
md  drastic  action  is  taken  by  the  whole 
rades  union  movement,  nothing  can  pre- 
sent a  decisive  and  pcnuanent  lowering 
)f  the  worker  s  standard  of  living.  Ever 
■ince  tiie  failure  of  the  efforts  to  bring 
ibout  a  strike  of  the  Triple  Alliance  on 
li.e  Dccasioii  of  the  miners'  lock-out  on  that 
lateful  Friday  in  April  last  year,  no 
•ft'ort  has  been  "  spared  ])y  the  more 
idvanced  sections  of  tiade  unionsts  to 
'inphasise  the  necessity  for  eom^erted 
H'tion  by  aJl  unions.  The  incident  of 
lilack  Frday,  as  it  is  termed,  is  said  to 
[lave  proved  beyond  doul)t  the  impotency 
)f  any  section  of  the  movement  as  a  means 
>f  (■oml)ating'  successfully  attejupts  by 
luployers'  oaanisations  to  rednct-  wages. 
i.)ne  has  only  to  read  the  arlicdes  appeal - 
,no' weekly  in  certain  Tjalnmr  and  socialist 
pul)lications  to  ajipn'i  iale  the  intensity  of 
diis  feeling.  Trade  uiiifinists  every wliere 
\ie  being  exhorted  to  lealise  that  their 
]m\y  hope  les  in  tlirovving  in  their 
ot  with  their  fellow  workeis,  in  the 
iid<ing  of  drastic  action,  to  put  an  end  to 
the  continued  attacks  on  wages  standards. 
It  is  scarcely  to  be  wondered  at  that 
exhortations  of  this  description  are  having 
jp  very  marked  effect  upon  the  mental  out- 
ook  of  mendiers  of  the  unions.  One  ti-ade 
idler  another  has  had  to  suffer  reductions 
I  II  wages,  often  entirely  disproportionate 
|;0  the  decrease  in  the  cost  of  living.  The 
Inevitable  consequence  is  that  there  has 
'  )eeu'  steadily  developing  a  bitter  resent- 
;_iieut,  carrying  with  it  the  conviction  that 
1  11  iiia.ss  action  alone  can  reliance  be  jilaced. 
The  action  of  the  Engineering  iMiqdoyeis' 
i':''ede]ation,  and  to  a  somewhat  lesser 
ijlegree  that  of  the  shipbuilding  employers, 
jias  encouraged  the  activities  of  the  advo- 
cates of  drastic  action.  It  is  argued  that 
j  hese  two  bodies  of  employers  in  par- 
Licidar  have  shown  their  faith  m  sheer 
riaked  force.  They  have  rejected  any 
^uo-gestion  of  concilial inn .  or  a rbii ia1  ion , 
I  ml  even  the  mediation  of  the  Minister  ot 
hahour  has  been  received  with  very  great 
I  eluctance. 

|<:xtending  the  Dispute. 

fi  It  is  more  than  ever  to  be  regretted  tliat 
ihe  lock-out  of    A.E.U.    members  was 
[;iisisted  upon  by  the  employers.    It  Avould 
iave  been  far  better  had  oppmi unity  been 
fiven  to  the  other  unions    to  liallot  upon 
he  question  of  managerial  functions  while 
'he  A.E.U.  members  were  at  work.  As 
natters  .stand,  many  members  of  these 
i  thet  trade  unions  are  already  out  of  em- 
lojment  as  a  consequence  of  the  loclv-oat, 
ud  this,  instead  of  making  them  more 
Imenable  to  the    employers'    terms,  has 
f  iiiply  si imulated  o])])ositi()n .   Ti  is  denied 
V  the  einjiloyeis  in  ilieii'  pnl)lished  stale- 
'  iits  that  there  is  any  altempl  on  their 

I  11  1  to  smash  the  unions,  but  it  is  difficult 

I I  square  this  with  the  instructions  sent  by 


.  Iliem  to  the  local  federated  firms.  Copies 
of  these  conHdential  instructions  were  in 
ihe  liands  of  the  unions  almost  as  soon  as 
they  were  issued,  and  they  have,  been 
printed  broadcast.  One  of  the  clauses 
reads  :  — 

"  Workmen  who  liave  retired  from 
niembeiship  of  the  A.E.U.,  after  the  post- 
ing of  the  notice,  sjiould  be  allowed  to 
continue  at  work  providing  they  produce, 
on  or  before  the  notice  takes  effect,  a 
membership  card  of  another  trade  union." 

The  inference  ot  the  unions  from  this 
(dause  is  that  it  is  an  attempt  to  indnce 
the  other  unions  to  accept  as  members 
those  workers  who  have  deserted  the 
A.E.U.  '  The  General  Council  of  the 
Tiade  Union  t'Ongress  have  called  upon 
all  afhliated  organisations  to  refuse  to 
enrol  such  members,  and  tlieie  is  little 
doubt  this  instruction  will  be  carried  out. 
liom  the  voting  which  has  already  come 
to  hand,  we  would  say  without  hesitainM 
lliat  the  unions  will  reject  the  employers' 
teiiiis.  The  A.M.U.  executive  are  nou 
faced  with  a  very  deteiinined  demand 
from  their  members  to  withdraw  membeis 
employed  in  non-federated  shops,  public 
utility  services,  and,  in  fact,  any  other  em- 
ploy where  members  of  the  organisation 
are  engaged.  Other  unions  are  experi- 
encing similar  requests-  audit  is  quite  on 
the  cards  that  apart  from  any  general 
action  which  might  be  taken  by  unions 
not  directly  affected  by  the  engineering 
lock-out,  the  unions  who  are  involved  may 
themselves  extend  the  area  of  the  dispute. 

Shipbuilding  Deadlock. 

AVheii  we  come  to  shipbinilding-  we  find 
almost  complete  dt^adlock.  Negotiations 
broke  down  on  a.  matter  which  should 
have  been  within  the  powers  of  the  parties 
to  adjust.  The  employers  put  forward  pio- 
jiosals  tluit  a  reduction  of  10s.  Gd.  should 
take  place  on  March  !J9  and  6s.  a  month 
later.  This  w(ndd  have  been  placed  to  a 
ballot  of  the  members  of  the  unions  but 
for  the  iefusa.1  of  their  delegates  to  recom- 
meiiit  the  proposal.  Even  this  woidd  not 
liave  proved  an  insuperable  difficulty, 
had  the  Ministry  of  J^abour  not  desired 
the  unions  to  give  an  undertaking  that 
they  would  take  no  action  to  influence  an 
adverse  ballot.  The  difficulty  of  the  dele- 
gates pledging  themselves  to  refrain  fiom 
expressing  their  oiiinions  on  the  subject 
was  pointed  out  to  the  Minister  of  Labour, 
but  insistence  on  the  undertakingi  being 
given  caused  a  breakdown  in  the  neigotia- 
tions.  The  latest  news  is  that  the 
employers  have  decided  ta  make  the  10s. 
(id.  reduction  on  March  29,  and  a  further 
Gs.  on  April  Meantime,  the  unions  are 
urging  the  Minister  of  I^abour  to  consti- 
tute a  Court  of  JMupiiry  into  the  whole 
dis])ute,  and  pressure  is  to  be  brought 
upon  members  of  Parliament  to  secure 
iheir  su])])ort  for  ihe  setting  up  of  a  court. 
'!  he  engineers  have  made  a  similar  ajqili- 
caticm,  so  that  in  botli,  industries  tlio 
demand  •  for-  a  Court  of  l^uquiry  is  now 
uniform. 


Government  intervention. 

Uelegates  who  have  met  ,ithe  .  (xovern- 
ment  report  that  the  attitude  of  Ministers 
appeals  to  be  almost  one  of  indiff'erence, 
and  there  seems  to  be  an  impression  that 
both  in  the  engineering  and  shipbuilding- 
disputes  a  long  struggle  lies  ahead.  This 
is  scarcely  likely  to  be  the  case,  as  the 
uni(ms  fully  recognise  that  in  a  prolonged 
conflict  they  would  probably  be  defeated. 
ISot  onh'  are  the  funds  of  the  societies 
insufficient  to  withstand  a  lengthy  dis- 
pute, but  with  [iiesent  high  prices  the 
lock-out  pay  whi(  h  could  be  provided  to 
the  individual  members  would  be  insuffi- 
cient to  guarantee  even  the  bare  necessi- 
ties of  life.  It  is  possible  that  the  action 
of  the  Electrical  Trades  Union  during  the 
Penistone  lock-out  Mill  be  followed  by 
other  oi'ganisations.  It  will  he  recalled 
that  the  Electrical  Trades  Union  gave 
instructions  to  their  members  in  tke  elec- 
tricity supply  industiy  to  cease  work,  and 
it  was  not  until  a  stoppage  of  the  power 
stations  was  imminent  that  the  Ministry 
of  Labtnir  estabrished  the  Court  of 
h]nquiry,  which  speedily  led  to  a  settle- 
ment of  the  trouble.  In  the  present  dis- 
jiutes  there  will  be  involved  such  unions 
as  the  National  Amalgamated  Union  of 
J>abour,  Workers'  Union,  National  Union 
of  General  Workers,  the  Electrical  Trades 
Union,  and  the  Transport  Workers' 
Union,  all  ot  whom  have  many  thousands 
of  members  engaged  in  the  transport 
industries.  Is  it  likely  that  these  anions 
icill  be  prepared  to  see  tlieir  funds 
frittered  aicay  and  tlieir  inemhers  defeated 
iritliout  tliroivinfj  the  ir hole  of  the  veiyht 
of  ilieir  me  III  hersh  I  p  info  the  .fl  rinjfjlef 

A  Serious  Proposal. 

A\'e  cannot  remember  an  occasion  when 
the  unions  seemed  so  bent  upon  maintain- 
ing their  ground.  Xo  responsible  official 
<'an  contemplate  witk  e(j[uanimity  the 
prospects  of  plunging  the  country  into  the 
throes  of  a  general  strike,  but  it  is  c^uite 
possible  that,  apart  altogether  from  the 
inclination  of  the  officials  themselves, 
pressure  from  the  rank  and  file  may  cause 
this  desperate  step  to  be  taken.  The 
General  Coauicil  of  the  Trade  L  nion  Con- 
gress are  holding  a  special  session  this 
week  to  consider  the  calling  together  of  a 
confeience  of  the  executives  of  the  whole 
of  the  unions  afiiliated  to  the  Congress. 
As  there  are  over  a  thousand  unions 
attaiched  to  the  Congress,  it  -will  be  under- 
stood how  serious  the  situation  is 
regarded.  It  is  suggested  that  the  execu- 
tives should  be  asked  to  agree  upon  a 
national  programme  wijh  the  objects 
{a)  of  opposing  increases  in  the  working 
week,  and  (b)  the  working  of  systematic 
overtime.  It  is  proposed  that  the  execu- 
tives should  give  a  pledge  to  sujiport  the 
General  (Jouncil  in  the  defence  of  the 
workers  in  adopting  methods  to  meet  any 
( ontingency  which  may  arise.  It  is  pro- 
posed that  the  whole  "of  the  negotiating 
power  of  the  General  Council  should  be 


1 


ENGIlSrEERING  W0RLi3 


MARCH  25.  1922 


used  in  any  industry,  and  that  the  Council 
shall  have  the  power  to  ask  for  financial 
assistance  for  any  union  which  is  attacked. 
Should  these  methods  fail,  the  Council 
wall  ha.ve  the  power  to  call  upon  any  class 
of  workers  to  take  industrial  action  in 
defence  of  the  principles  of  trade 
unionism,  and  in  the  event  of  sectional 
action  failing  a  national  down-tools 
policy  would  be  adopted.  Thei-e  has  been 
of  recent  years  many  threats  of  conceiied 
action  by  the  trade  union  movement,  bul 
without  any  shadow  of  doubt  the  proposals 
now  being  put  forward  are  easily  the  most 
serious  attempt  to  use  the  full  power  of 
the  trade  union  movement  in  defence  of 
any  principle  wliich  it  is  felt  is  being 
attacked.  It  is  to  he  hoped,  even  at  this 
late  stage,  the  shipbuilding  and  engineeer- 
ing  employers  may  see  the  Avisdom  of  sub- 
mitting the  issues  to  an  impartial  tribunal 
for  adjudication.  Otlierwise  the  sitiuition 
may  be  fraught  v.-ii]]  cons<>(|uences  which 
cannot  be  ignored. 


PRODUCTION  EFFICIENCY. 


Productiok  efficiency  may  be  regarded  as 
a  combination  of  efficiency  in  producing 
quantity  and  quality  at  a  low  cost  (says  a 
A\'riter  in  2'he  Jownal  of  Industrial 
Adnii  aistrotion) . 

A  high  degree  of  efiiciency  will  usually 
caxi'y  with  it  a  high  rate  of  production 
and  conversely  a  high  rate  of  production 
is  usua^Lly  associated  with  efiiciency  from 
the  cost  point  of  view,  it  not  always  asso- 
ciated with  high  quality. 

A  high  degree  of  quality  is  generally 
desirable,  the  intei'pretation  ot  quality 
being  in  the  comparative  sense.  There  is 
no  object  in  spending  money  or  time  to 
produce  Avoik  of  a,  much  higher  quality 
than  use  requires  as  far  as  accuracy  of 
dimensions  and  material  qualities  are 
concerned,  but  comparatively  high  quality 
in  finish  is  always  desirable,  and,  if  not 
costly,  profitable.  Uniformity  m  quality 
is  essential,  for  unifomiity  is  the  basis  of 
reliability  in  all  respects. 

Cost  of  production,  by  which  is  meant 
the  cost  per  unit  of  product,  must  be  com- 
paratively low  if  high  production  efficiency 
is  to  be  attained.  Low  cost  of  produc- 
tion, however,  may  be  purchased  at  too 
dear  a  price.  Obviously,  one  must  assume 
that  in  any  comparison  of  costs,  quality 
must  be  taken  into  consideration  to  the 
degree  in  which  it  aftects  value ;  but'  it  is 
not  so  obvious  that  c[uantity  also  must  be 
considered.  The  point  here  is  that  pro- 
duction is  a  means  to  an  end,  that  end 
being  profit  on  an  invested  capital.  If  by 
reducing  the  cost  per  unit  of  product  we 
also  reduce  tlie  output,  it  then  becomes 
necessary  to  compare  the  total  profits 
which  may  be  earned  by  the!  -several 
methods  of  production.  If  the  method 
giving  the  higher  output  and  incidentally 
resulting  in  a  higher  cost  with  a  smaller 
jjiofil  per  unit,  also  gives  the  greater 
total  profit,  it  is  the  more  efficient  method 
oj'  ])i  oduct  ion . 

Quantity,  Quality  and  Cost. 

These  three  points — quantity,  quality 
and  cost — in  their  separat(>  aspects  and  in 


their  combined  effects,  must  then  be  con- 
sidered as  affected  by  amalgamations. 

Considering  first  the  type  of  amalgama- 
tion in  which  the  several  works  will  manu- 
facture goods  of  the  same  general  kind, 
each  works  being  complete  in  itself.  One 
may  presume  that  the  works  are  not  to  be 
widely  extended,  as  although  this  is  a- 
common  feature  following  amalgamation, 
it  is  not  an  essential  element,  but  is 
ratlier  the  result  of  the  opportunity 
to  employ  capital ;  in  other  words,  exten- 
sion, whilst  often  combined  with  amalga- 
mation, must  be  regarded  as  a  separate 
topic. 

Small  extensions,  as  the  result  ot  modi- 
fications in  production  methods,  following 
on  amalgamation,  may  properly  be 
regarded  as  a  natural  outcome. 

From  the  production  point  of  view,  the 
<>r©at  advantag-e  of  amalgamation  yviW  be 
the  possibility  of  standardising  output  in 
each  works.  It  will  be  possible  to  classify 
orders  so  that  the  varieties  of  product 
n_anufactured  in  each  works  will  be  re- 
duced to  a  minimum.  It  does  not  follow 
that  all  production  of  one  kind  maj'  be 
allotted  to  one  works,  all  of  another  kind 
to  a  second  works,  and  so  on,  without  ex- 
tensive leorganisation.  It  frequently 
happens  that  there  is  a  variety  of  plant  in 
a  works  which  is  capable  of  iiroducing  a 
variety  of  product,  but  is  not  all  capable 
of  being  used  on  a  single  vaiiety  of 
I)roduct. 

Investigation  may  demonstrate  that  tht 
reojganisation  is  worth  while,  but  it  is  a 
matter  recjui ring  much  consideration.  The 
plant  in  use  at  one  Avorks  on  a  given 
variety  of  product  may  l)e  so  dift'erent  in 
chaiactei'  to  the  plant  in  use  on  the  same 
product  at  another  as  to  make  a  change 
over  of  plant  either  impracticable  or 
undesirable.  A  number  of  allied  questions 
will  ai  isf  which  need  not  be  discussed  in 
detail  here.  One  important  argument  in 
favour  of  retaining  a  range  of  plaJit 
capable  of  producing  several  varieties  of 
(jue  kind  ot  product  is  the  greatei  pos- 
sibility of  keeping  together  a  working 
staff  during  fluctuations  in  trade.  There 
is  always  a  chance  of  trade  being  obtain- 
able in  one  variety  of  product  when  it  is 
quiet  in  others. 

In  spite  of  all  that  may  be  said  in 
favour  of  what  one  may  tei'in  the  unstan- 
dardised  plant,  if  there  are  good  enough 
reasons  for  amalagamation,  there  Avil]  be 
also  usually  good  enough  reasons  to 
warrant  the  rearrangement  of  the  plants 
amongst  the  several  works,  so  as  to  reduce 
the  varieties  of  product  to  be  manufac- 
tured in  each  works  to  a  minimum. 

Amongst  these  advantages  are  some  of 
a  commercial,  as  well  as  some  of  a  produc- 
I  ion  character.  There  will  be  less  ques- 
tion as  to  which  Ijranch  will  undertake 
a  given  variety  of  product  so  that  placing 
of  orders  and  arrangements  for  deliveiies 
will  be  greatly  simplified  for  the  sales 
department. 

Quantity  production  will  be  facilitated 
since  it  will  be  possible  as  the  result  of 
amalgamation  to  divei't  to  one  channel 
much  greatei'  volumes  of  similar  Avork,  so 
that  long  runs  may  be  maintained  witli 
the  consequent  elimination  of  the  losses 
from  changing  the  set-up  of  plant.  Long- 
I'onlinuid      n]iPvnlion      als(i     resnlt^  in 


operators  acquiring  a  high  degree  o 
speed  and  accuracy  with  a  greatb 
diminished  mental  and  physical  strain,  si 
tliat  both  a  greater  quantity  and  quality 
of  output  folloAvs. 

The  concentration  of  like  Avork  allows  o 
greater  atteiition  being  giA-en  by  the  Avork 
statt'  to  perfection  of  methods  with  ad  van 
tage  to  quantity,  quality  and  cost. 

Cost  will  be  affected  to  some  consider 
able  degree  by  the  greater  output  Avhic] 
may  be  obtained  from  a  Avorks  as  a  con 
seciuence  of  these  various  effects,  so  tha 
all  round  greater  production  efficiency 
one  of  the  desiied  results  of  amalgamatin 
will  lie  sure  to  folloAV. 

Engineering  Manufactures. 

Particularly  in  manufacturing  associate 
with  engineering,  a  combination  of  th 
two  types  of  amalgamation  Ave  liaA-e  dii 
cussed  Avill  be  met.  Certain  branches  wi 
act  partly  or  Avholly  as  feeders  to  other 
but  there  Avill  be  many  causes  of  operi 
tions  of  similar  kinds  being  carried  out  i 
more  than  one  branch.  The  problem  ( 
whethei'  to  segregate  like  Avork  or  not 
very  difficult  and  generalisations  can  1 
nnule  to  a  limited  degree  only. 

In  Avork  of  the  engineering  manufactu 
ing  kind,  one  usually  finds  that  a  muH 
plicity  of  parts  is  assembled  to  form  cor 
plate  products.  Frequentlj-,  a  range  [ 
sizes  and  types  of  one  or  more  kinds 
pioduct  is  n)ade,  many  of  the  detail  p;ii 
being  common  to  a  number  of  prodiK  t 
I'urther,  many  of  the  details  will  be  pi 
duced  l)y  madiines  of  a  like  character. 

It  Avill  be  admitted  readily  that  there 
much  to  be  said  in  faA"our  of  segregati) 
the  similar  kinds  of  machines.  The  adva 
tages  attached  to  like  production  set  o 
;ibove  Avill  be  thus  attained  in  this  paral  i 
case.     Some  of  the  adA-antages  may  |^ 
accentuated  since  it  fretiuently  occurs  tli 
special  plant   suitable  for  certain  w^ 
cannot  be  fully  utilised  in  one  Avorks,  ■ 
at    least,  not    fully  utilised    to  the  hf 
advantage,   Avhereas   by   segiegation  t' 
full  advantage  may  be  obtained.    In  ad«' 
tion,   it  is  frequentlj-  the  case  that  - 
segregatingi  like  Avork,  si>eoial  i.Iunt  a  , 
methods  of  production  maybe  intioduci 
Avliich  Avere  not  an  economic  proposition  i 
long    as    the    production    Avas  dividil 
amongst  scA-eral  Avorks. 

The  great  difficulty  attached  to  seg  • 
gat  ion  of  like  plant  is  the  remoA-al  fnii 
the  seA'eral  branches  of  production  wliii 
nmy  require  clo.se  control  for  varic  > 
reasons  and  Avith  Avhicli  it  therefore  > 
desirable  for  the  consuming  works  to  ke) 
close  touch.  This  is  a  ditficulty  Avhich  e  ■ 
cient  administration  may  overcome  ) 
some  extent,  but  possibly  cannot  entirt.' 
eliminate. 


1?AIL  CoMBliVE. — Tile  Loudon  and  Xoith-Wistlh 
and  i\ridland  Eaihvav  Companies  have  decid<'dl|3 
merge  into  one  liuge  concern,  and  liave  entered  i  J 
a  provisional  agreement  whereby  the  amalgaiiuit  i 
will  take  plac*  from  January  1.  1923,  and  the  nftle 
of  the  new  company  will  be  subsequently  drci'ji 
npon.  The  two  companies  will  continue  iniT 
separate  management  during  the  present  year.  < 
will  work  in  the  closest  co-o]jeration,  with  .i  \  ' 
to  economy  and  facilitating  complete  amalgamai  ii 
on  the  date  mentioned.  Meetings  of  the  proprie  s 
and  debenture  stockholders  of  the  .nmalgainat  a 
companies  will  be  summoned  at  a  later  date.  \\  " 
the  proposed  schemr  will  l..'  snbniittril  fo,  •.  ir 
ajipri.val. 
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Commercial  Notes  and  News. 


COMPANY  NOTES. 

l)iLL\VYN  &  Co. — Allhuugli  this  Ilim  uf  spolter 
makers  have  been  closed  down  during  the  past 
year  tlie  directors  report  a  net  profit  of  £16,82.'ii, 
and  dechire  a  dividend  of  (i  p^r  cent  on  the  i)rdinar\ 
share.s.  witli  tl.'lSO.S  rained  fniward.     This  is  due 

to  the  refiuul   of  excels   |iri>l;ts   duty   and  im  

tax,  also  inte.rest  receivecl  mi  inveslnienls.  'I'lie 
report  states  tliat  the  wm-ks  are  imw   m  npi'i  ai  inn. 


Smith's  Dock  Co. — A  cunsidi  l  ahle  decline  in 
profit  is  shown  in  this  comiiany's  repnrl  fu)-  tlie 
year  ended  September  last.  Tie'  widiuaiN  dividend, 
with  bonus,  is  consequent iy  iiMluced  fiuni  17^  per 
rent  to  12^  )ier  cent,  of  which  10  |jer  cent  has 
already  been  paid.  The  net  jjrofit  amounts  td 
£151.414,  compared  with  £275. nSS  For  the  previous 
year. 


North  Hritish  K.mlway  Co. — The  directors  of 
tliis  company,  together  with  others,  have  waited 
upon  the  Parliamentary  Secretary  in  reference to 
the  delay  in  settling  the  eompa.ny's  claims  tw  be 
refunded  hirge  sums  w  lii<  li  they  expended  cui  the 
repah'  id'  I'nlling  stnek  diirine'  ( J.ivi'i'nnient  cdiitrol. 
In  his  ie|d\  .\lr.  Nial  said  llial  wlien  a  railway 
compaiiv  iiad  ineuired  evpenditnic  in  excess  df  tli.al 
of  1913,  after  alf-uin-  Inr  (|„.  iiirn-Ji^.Ml  .-..M  i,f 
wages  and  niateiials.  Iliat  I'laini  liail  fn  lie  j  ii  s:  i  lie,  I , 
The  North  iJritish  Cn.  had  ii  -t  yet  lui  iinilated  its 
claim.  ^YIlen  it  liad  Im  en  presented  it  would  have 
to  underg.j  iiivi^si  igal  uni  lis  pei  sons  who  were  not 
under  llie  immediale  cnntrol  of  the  Government. 
It  eouhl  111)1.  therelnii',  lie  said  with  any  pii'i  isimi 
how  long  llie  prncess  nf  investigation  uiinlit  lasi, 
but  the  ]\liiiistiy  had  already  agreed  that  lie  iii\^- 
Mgation  by  the  accnuiitaney  staff  id  am  lhei  .inii 
pany  sliould  pi'oceeil  m  adeaiiee  of  the  pi'esentat  inn 
of  the  final  claiim.  'I  hi  ,!'  wnuUI  be  no  delay  on  the 
pai-t.  of  the  .Ministry,  when  mice  matters  took  a 
final  shape,  in  allowing  the  whole  claim  to  go  to 
arbitration  if  a  friendly  .settlement  could  be  aiTived 
pi   at  in  the  meantime. 


Davis  &  Tjm.mins  Ltd. — This  firm  cd' screw  man u 
facturers,  brass  founders,  etc.,  have  earned  large 
profits  since    1914:    though    excess  profits  dutv 
absorbed  large  sums,  thi'  direetms  liave  been  able 
to  build  up  a  liiu,  l  al.iMi  e  mi  |irntil  and  loss  account 
in  addition  tu  paying  iliviilend  of  2.)  per  i  tMit ,  lax 
free,  on  tin-  malinaiy  shares.     After  the  pinspermis 
period  has  cuine   the    reverse.     The   1921  U.iding 
!|   profit  was  £tl51  against    t.^tH.^tiii  for  the  previous 
;,'    year,  and  when  tiaile  e\|M  iise,s,  ile|)ieciations,  etc., 
'    have   been    prnviiled    fi,r,    ami    £15.585    has  been 
-et  aside  for  the  leihaiice  of  income  tax,  the  deficit 
is  £28,434.      As  the  balance  liiiiiight  forward  was 
i  £53,5-35,  not  only  can   ihe  detn  il    he  cleared  off, 
i\   but  the  preference  dividends  can  1h'  paid,  and  the 
J   directors  propose  to  pay  a  final  ilixnlend  of  5  per 
i|   cent  on  the  ordinaiv  sliare.---,  makiii'^  ^  per  cent,  tax 
^   free,  for  the  yeai\'    A  cicdii   balance  of  £17,741 
i|   still  remains  to  be  cari  ied  im-w  anl  "  sidiject  to  the 
j    taxation  of  the  year,  the  ainminl    nl   which  is  at 
present  unascertained."     'I'lie    dneii  .is,  however, 
I '  report  that  a  claim  fur  i  e|iayiiieiii  nf  r\cf'ss  jirofits 
duty  in  respect'  nf  the  depreeiat  imi  in  the  value  nf 
i     St)0ck,    which    has    teen    the    eaiisr    nf    the  year's 
I     adverss  result,  lias  lirmi  made,   hut    no  anujuid  in 
regard  to  that  claim  has  been   taken  ei'cdit  for  in 
die  pi'csent  a.ccounts. 

ji  Metropolit.'IN-Vickers  Electrical  Co. — This 
1  firm,  formerly  known  as  the  T?ritish  Westinghouse 
\  Electric  and  Manufael  uring  Cn..  i>  paving,  fur  the 
second  year  in  succession,  a  dividend  of  12^  |jer 
j  cent. 
I 

I  '  " 

^  Contributions,  correspondence,  and  suggestions  will 
be  welcomed,  our  desire  being  to  encourage  a 
closer  association  between  our  readertt  and  our- 
selves.-THE  EDITOR. 


MORTGAGES,  CHARGES  AND 
SATISFACTIONS. 

Fj'odinghani  limi  &  Steel  Co.  Ltd.  —  Satisfaction 
to  the  fuithei  extent  of  £40,000  on  Januarv  31. 
1922,  of  --A  '  debentures  dated  Octobei-  II.  1917, 
seouring  £800,000. 

Industrial  Steels  TJ rl .  -Particulars  have  been  filed- 
nf  £180,000  delHiiiiiMs,  authorised  February  8, 
1922,  the  v\  liole  .iinnum  being  now  issued.  Property 
charged  :  The  company's  undertaking  and  pro- 
perly, present  and  firture.  including  uncalled 
e.apita.l. 

Whifworth  &  Schofield  Ltd.— Mortgage  dated 
l<'eliiuaiy  22,  1922  (supplemental  to  debentures  of 
even  ilali  securing  £7.000),  charged  on  land  and 
i  mil  foundry,  etc.,  at  New  Bank.  Halifax.  Holders  : 
i^r|uitable  I5ank  Ltd. 

.lames  Sehnlield  Bros.  Ltd. — Charge  on  certain 
ianil  and  pii  nii&es  at  Bagslate,  near  Rochdale, 
daleil  I'  elii  nary  22,  1922,  to  secure  all  moneys  due 
nr  I  ,  liri  iiiie  due  from  compa,ny  to  Union  Bank  of 
.Maiieheslel'. 

Edward  Cocksy  &  Sons  Ltd. — Debenture  dated 
.March  2,  1922,  to  secure  £10,000;  charged  on  the 
enmpany's  uiideidak ing  and  jiroperty,  present  and 
future,  including  uncalled  and  inij)aid  capital. 
Holders  :  T.,ondmi  County  Westminster  aiul  i'arr's 
Hank. 

Hafiid  Manufacturing  Co.  Ltd. — Particulars  of 
tl(),000  debetdures,  authorised  Februaiy  28,  1922; 
wdicde  amount  issued;  charged  on  the  company's 
nndeidaking  and  property,  present  and  future, 
inelndiiig  iinealled  capital,  subject  as  to  freehold 
Land  .ind  wmks  at  Upper  Strand,  Hafod,  to  a  prior 
imirl  ga  ge. 


NEW  COMPANIES. 


Fruna  Forgings  Lid. — Private  companv.  Regis- 
tered March  2.  Capital  £3,000  in  £1  shares.  To 
carry  on  the  business  of  stflmpeis.  jiiercers,  die 
sinkei's,  dn>p  ami  smith  forgers,  brass  and  nickel 
casters  ami  fniniders,  saddlers,  iroinnongers,  manu- 
fael iireis  nf  inntor  and  cycle  fittings,  mechanical  and 
general  I'ligiiieers,  etc.  The  first  directors  are  :  C. 
Hrassington  and  E.  Cox.  Qualification  £300. 
Secretary  :  C.  Brassiiigton.  Registei-ed  office  :  14. 
Lichfield  Street,  Wolveriianiplmi. 

Sir  James  Farmer,  Norto.n  &  Co.  Ltd. — Private 
enn,|ianv.  Ib-isi .  red  March  9.  Capital  £60,000  in 
Hi  .shall  -.  In  \:ikr  over  the  undertaking  and  assets 
nf  Sir  James  Farmer  &  Sons  Ltd.,  engineers,  Sal- 
ford.  The  first  direidnrs  are  :  D.  G.  Norton,  W.  J. 
Norton  and  E.  IT.  1'.  Norton  (all  permanent,  sub- 
ject to  holding  5,000  shares  each).  Registered 
office  :  -Adelphi  Ironworks,  Salford,  near  Man- 
chester. 

Marco  Ltd. — Private  companv.  Registered  iMarch 
9.  Capital  £2,000  in  £1  share's.  To  carry  on  the 
business  of  ironfounders,  engineea's,  manufacturers 
nf  agric  nllnial  ini|ili'iueuts  and  other  machinery, 
Imi'ders,  painlirs.  elieirical  engineers,  etc.  The 
first  direeloi-s  arc  :  A.  Robertson  and  F.  G. 
Mitchell.  Registered  office  :  Rowin  Works,  High 
Road,  Leytonstone,  E.ll. 

Fall  lugs  Foundi'y  Co.  Ltd. — Private  company. 
Registered  .March  7.'  Capital  £2,500  in  £1  shares. 
Tn  1  ai  I  \  mi  III'  liiisiness  nf  iron  and  brass  founders, 
metal  wnik'is,  siiiell"rs.  steel  makers,  steel  bar 
manufael  111  ers.  etc.  The  permanent  directors  are: 
S.  Holdswnith,  H.  J.  Higgiubottom.  H.  Higgin- 
boltom,  W.  HiL^ginlinttnin  ami  W.  Cnnliiio-  Quali- 
fication £200.  Seeietaiy  :  S  I!  ,  i1s\\,miI,.  Regis- 
tered office:  Fall  lugs  Fmimlrx  .  Dmeaster  Road, 
Wakefield. 

Engineers'  Sundries  (Sheffield)  Ltd.  —  Private 
enmpany.  Uegistered  March  7.  Capital  £1.000  in 
£1  shares.  To  take  over  the  goodwill  .and  formulse 
nf  the  "  A.Q.Z."  polish  for  steel  ami  Inass.  Th.- 
liist  directors  are,  to  be  appointed  \t\  the  company'. 
< ,imi  1  ification  £25.  Registered  office  ;  yi7.  Surrev 
Sireet.  Sheffield. 


Webb  &  Wilson  Ltd. — Private  company.  Regis- 
tered March  10.  Capital  £1,000  in  £1  shares.  To 
larry  on  the  business  id'  consti'uclional,  mechanical, 
electrical,  autniiinliiie.  heating,  lighting  and  ventila- 
ting engineers  and  consultants,  manufacturers  in 
iron,  steel,  lead,  brass  and  other  ferrous  and  non- 
ferrous  metals,  etc.  The  first  diiectors  are  :  (j.  L. 
Wilson  and  H.  E.  Webb.  Secretarv  :  0.  F.  Broad- 
way. Regi.stere(l  nffiee  :  523.  ]li>,di  Road,  Tolleu- 
liam,  N.17, 


THE   NEW   GRAIN   ELEVATOR  AT  DURBAN. 

The  huge  grain  elevator  which  is  being  constructed 
at  Dtnban  has  been  designed  for  the  storage  of 
grain  in  bulk  and  direct  loading  into  ships — a 
serious  want  that  South  Africa  has  experienced 
for  a  long  time  past.  The  capacity  of  the  elevator 
will  be  48,000  tons  of  maize,  and  it  is  being  con- 
structed at  Congella  Wharf.  The  Smif/i  Afiim 
/■hii/iiiecriiu/  states  that  the  site  covers  three  acres. 
The  work  was  started  in  March,  last  year,  and  is 
expected  to  occupy  over  four  yeais.  This  great 
structure  will  be  built  on  reclaimed  ground,  and  to 
do  this  effectually  scieidific  engineering  skill  and 
experience  is  required.  An  enormous  amount  of 
draining  is  continually  going  on  necessitating  lay- 
ing down  of  a  huge  pumping  plant  capable  of  draw- 
ing away  20,000  gals,  of  sea  water  per  day.  In 
oi'der  to  protect  the  foundations  of  the  grain 
elevator  from  flooding,  they  have  to  be  completely 
surrounded  by  sheet-steel  joists  approximating  in 
weight  about  900  tons,  and  each  36  ft.  in  length. 
Every  one  of  these  joists  must  be  driven  into  the 
ground  to  a  depth  of  35f(..  and  this  is  accomplished 
with  the  aid  of  four  inimence  steam  piledrivers, 
(iO  ft.  higii.  and  a  steam  hammer  weighing  approxi- 
mately 4^  tons.  This  hammer,  holding  the  upper 
end  of  the  steel  joists  in  a  poweiful  cramp,  keeps 
up  a  continuous  beating,  averaging  120  beats  per 
minute.  In  nine  minutes  this  steam  giant  crushes 
into  tiie  earth  a  steel  joist  to  the  depth  of  35  ft., 
and  it  has  been  known  to  accomplish  the  feat  in 
seven  minutes.    The  force  of  eacli  blow  is  4|  tons. 

To  reach  the  beds  fur  the  foundations,  excava- 
valions  mu.st  be  made  through  a  4ft.  surface  of 
-and  and  32  ft.  of  clay.  The  foundation  beds  will 
he  eiivered  by  two  solid  slabs  of  concrete  each  4  ft. 
thick.  The  beds  will  have  to  support  3,400  piles  of 
reinforced  concrete,  compcsed  of  36,000  steel  rods, 
and  squares  to  hold  the  mixture.  Each  pile  is 
3(ift.  long  and  15  ft.  square,  and  weighs  3^  tons. 

The  manufacture  of  these  concrete  mammoth  pile.s 
proceeds  at  the  rate  of  41  per  day,  in  detachable 
ninidd  boxes.  Before  anything  is  put  into  the 
mould  boxes,  each  box  is  well  whitewashed,  and 
allowed  to  dry  thoroughly.  The  steel  rods  and 
squares  are  then  placed  inside,  and  the  concrete 
mixture  poured  in.  When  the  box  is  full  the  mix- 
ture is  allowed  to  thoroughly  harden,  after  which 
the  sides  of  the  moulding  box  are  taken  away  and 
the  pile  is  left  to  itself  for  some  days.  Then  it  is 
turned  over,  the  bottom  of  the  moulding  box 
removed,  the  top  of  the  pile  covered  with  sand,  and 
left  to  await  the  time  when  the  pile  will  be  driven 
into  the  earth. 

Three  Ransom  mixers  are  used.  The  water 
necessary  for  mixing  is  carried  through  a  net 
(d'  piping  12,000  ft.  in  all.  Over  900  concrete  piles 
are  already  finished,  and  in  the  pile  yard  are  from 
4,000  to  5,000  tons  of  stone  and  Umgemi  sand. 
Sixty  days  are  allowed  to  elapse  from  the  time  of 
pouring  the  mixed  concrete  into  the  moulding 
before  a  pile  can  be  driven.  Excavating  through 
4  ft.  of  sand  and  31  ft.  of  liard  clay  is  proceeding 
at  the  rate  of  500  cubic  yards  per  day.  Thirty  iron 
steam-hauled  dumpiirg  wagons  are  being  used. 
Fifteen  white  mechanics  and  white  handymen  are 
employed  besides  450  boys.  This  labour  will  not 
suffice  in  the  future,  for  the  contractors  intend 
working  a  night  as  well  as  a  day  shift,  and  for 
this  purpose  have  erected  a  large  electric  plant 
carrying  15,000  candle-power  flood  lights,  ready 
for  the  increased  staff  that  will  be  required  when 
Ihe  concrete  piling  is  ready. 
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CONTRACTS  AND  TENDERS. 

The  Public  Works  Depaitmetit  at  Porto  Alegre 
are  inviting  tenders,  to  be  presented  by  May  25, 
for  dredging  operations  involving  4,000,000  cubic 
metres  of  sand  bank  at  an  estimated  cost  of 
£200,000.  It  is  stated  that  a  deposiit  is  required  and 
that  local  representation  is  necessary.  Full  details 
are  following  by  post,  but  in  the  meantime  it'  has 
been  thought  advisable  to  announce  the  fact 
that  the  opening  has  occurred,  ao  that  in  the 
event  of  firms  being  represented  in  Brazil  they  may 
be  able  to  instruct  their  representatives  to  deal  with 
the  matter.    (Reference  5674/F.L. /^.C.) 

Overhead  Tbavelling  Crane,  Capacity  2  Tons. 
Machine  Tools,  Electric  Motors,  Small  Tools, 
ETC.— The  Rand  Water  Board  has  notified  the 
Department  of  Overseas  Trade  that  they  are  invit- 
ing tenders  for  the  supply,  delivery  and  erection 
(where  specified)  of  one  overhead  crane,  workshop 
tools  and  equipment  for  the  board's  Vereeniging 
and  other  pumping  stations.  The  items  for  which 
tenders  are  required  are  as  follows  :  One  hand- 
operated  travelling  and  traversing  crane  capable  of 
lifting  safelv  two.  short-  tons,  or,  alternatively,  of 
an  approved  system  of  telpherage.  One  12-in.  or 
124-in.  centre  lathe  admitting  9ft.  Gin.  between 
centres,  wit(i  all  accessories  complete.  A  6^-in.  or 
7-in.  centre  lathe  admitting  at  least  3  ft.  6  in. 
between  centres,  with  extra  chuck.  One  4-in. 
radial  dril'ing  machine,  with  all  accessories.  One 
sensitive  pillar  drill  with  accessories  complete.  One 
shaping  machine  equipped  with  tilting-table  top, 
two  vices,  etc.  One  bolt-screwing  machino  for  Whit- 
worth  threads  4  in.  to  2in.  diameter,  cuniplete  with 
dies.  One  tube  screwing  machine  for  British 
standard  gas  threads,  and  to  screw  tubes  2  in.  to 
6  in.  inside  diameter,  cnmplete  with  dies.  One 
smith's  hearth  4  ft.  bv  by  2  ft.,  complete  with 

hood.  One  woodwcirking  liand  saw  with  30-in.  saw 
pulleys.  One  mach'ne  tool  and  general  grinder  with 
two  abrasive  wheels,  etc.  One  centrifugal  w-aste 
cleaning  machine.  Various  hand  tools  are  required, 
such  a.s  hand-operated  punching  and  shearing 
machine,  hack-sawing  machines,  two  grindstones, 
six  6-in.  vices,  siix  4-in.  vices,  two  3-in.  vices,  twist 
drills,  pipe  vices,  etc.  Tenders  are  also  invited  for 
two  portable  electric  grinders  and  four  portable 
electric  drills.  In  addition  to  the  foregoing,  the 
following  additional  machine  tools  and  tools  are 
also  required  :  Two  lathes,  12^  and  7^;  one  radial 
drilling  machine,  4ft.  ;  one  sensitive  pillar  drill,  one 
shaping  machine,  one  bolt  and  pipe  screwing 
machine,  one  machine  tool  and  general  grinder,  one 
hand  punching  and  shearing  machine,  one  hack 
sawing  machine  (hand)  with  two  portable  forges, 
etc.,  one  workshop  portable  hand-operated  crane 
winch,  safe  weight  of  lift  3,0001b.,  mounted  on 
suitable  wheels.  All  the  power-driven  plant  supplied 
is  to  be  equipped  with  individual  electric  motor 
drives.  The  electricitv  available  for  driving  the 
machine  tools,  etc.,  will  be  three-phase  current  at 
500-550  volts  and  a  normal  periodicity  of  50  cycles 
per  second.  Tenders  are  to  be  depoisited  at  the  oflice 
of  the  Secretary,  Rand  Water  Board,  Central 
House.  Simmonds  Street,  Johannesburg,  or  P.O. 
Box  1703.  Johannesburg,  before  noon,  Friday, 
May  5,  1922.  A  deposit  of  5  per  cent  is  required  to 
qualifv  any  tender.  Copies  ol  the  specifications, 
ooaidib'ons  of  tender,  tender  form  and  blue  print  can 
be  obtained  from  the  office  of  the  Chief  Engineer. 
Rand  Water  Board.  Johannesburg.  A  set  of  the 
dncumonts  refei-i'ed  to  may  be  inspected  by  United 
Kingdom  firms  interested  on  application  to  Room 
.50a,  Denartnient  of  Overseas  Trade,  35,  Old  Queen 
Street,  London,  S.W.I.  Local  lepresentation  is  very 
derirable.  The  department  will  be  pleased  to  supply 
United  Kingdom  firms,  not  already  represented, 
with  names  of  firms  who  mav  be  orenared  to  act 
for  them.     (Reference  D.O.T.  8148/E.D, /P.N.) 

Rails  and  Accessories. — Tiie  British  Consul  at 
Helsingfors  has  forwarded  a  copy  of  a  letter 
i-pceiverl  from  the  Administration  of  the  Finnish 
Stnite  Railways  inviting  tenders  for  the  supply  of 
15,142  tons  of  rails  and  accessories,  divided  into  two 
lots  as  follows  : — 

43"5()7  km.  section.  Tons. 
Rails  of  12  metre  normal  lencth,  Litt.  A  8.000 
Fishplates,  Lift.  R.  a  11-''f)4  kg.  each  ...  3.50 

Soleplates,  Litt.  D.  a  3-751  kg.  each    1,035 

30  km.  section. 
Rails  of  12  mictre  normal  lenefh,  Litt.  A.  5,000 
Pi.shphtes.  Litt.  B.  &  C.  a  8-95  ke.  each  2.50 
Soleplates,  Litt.  F.  a  2-021  kg.  each    507 

Total  amouni  -Tons  15,142 
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Tenders  should  be  submitted,  in  sealed  envelopes, 
m.arked  "  Tender  for  Rails,"  so  as  rto  reach  the 
Administration  not  later  than  April  3  ne.\t,  and  the 
offer  should  remain  in  force  for  about  15  days  after 
that  date.  Tenders  should  be  addressed  as  follows  : 
der  Direktion  der  Finlandischen  Staatseisenbahnen, 
Helsingfors.  It  is  stated  that  delivery  should  com- 
mence as  soon  as  possible,  not  later  than  the 
beginning  of  June,  and  that  half  the  quantity 
required  should  be  delivered  before  the  end  of  July 
and  tlie  remainder  before  October  of  this  year.  The 
price  should  be  quoted  per  metric  ton  f.o.b.  British 
port,  or  c.i.f.  Helsingfors  (preferably  Somas 
Harbour),  and  should  include  terms  of  delivery; 
payment  to  be  made  after  the  delivery  of  each  con- 
signment. The  name  of  the  manufacturer  should 
be  given  distinctly  in  the  tender.  The  prices  quoted 
are  binding  if  either  (  ne  or  both  lots  are  ordered, 
while  the  Railway  Admniistration  do  not  bind  them- 
telves  to  accept  the  lowest  quotation.  Specifications 
and  drawings  may  be  examined  by  United  Kingdom 
firms  interested  on  application  to  the  Department 
of  Overseas  Trade  (Room  50a),  35,  Old  Queen 
Street,  London,  S.W.I.  (Reference  D.O.T.  5229/ 
F.R.  /S.C.) 

Australia  :  Tenders  Invited  by  V ictorian 
Electricity  Commissioners. — The  Victorian  Elec- 
tricity Commissioners  are  inviting  tendeis  closing 
on  May  11  for  the  following  :  (a)  Nine  hundred  and 
sixty  miles  of  aluminium  steel-cored  cable,  vary- 
ing from  0'033(i  to  0'.328  square  metres;  [0) 
3,000  1b.  of  flat  armour  wire:  (r)  4,000  1b.  of  No.  4 
tie  wire. — Renter. 


Rails  and  Accessoiuf.s. — A  despatch  has  been 
received  in  the  Department  of  Overseas  Trade.  35, 
(Jld  Queen  Str.-eit,  London,  S.W.I,  fiMin  llir  .'i(liiig 
British  Ccnsiil-Gensral  at  Bangkok  to  the  l  i'leil  that 
the  Rriy.il  Si,ii!,if-se  1'ailway  Departnient  are  inviting 
tenders  t'«-  iln-  <;ui)pl\  of  lails  and  accessories.  Ten- 
ders should  be  nrrs,'i:t,.<l  on  July  31,  1922.  No 
lietails  have  been  n((  i..'d  as  to  the  sections  or 
quantities  ii-qu.irc;i.  Inn  it  is  stated  that  tender 
forms,  .v,pi'cil'.catioi:s  ."lud  plans  are  being  sent  to  the 
Consulting  Engineers  ■.-.f  the  State  Railways,  iMessiS. 
Sandberg,  40,  Grosvenor  Gardens,  London,  S.W.I, 
from  whom  they  may  be  purchased.  (Reference 
D.O.T.  7546/ F.E. /S.C.) 


Spain  :  Tenders  for  Electric  Cranes. — The 
Board  of  Works  of  the  port  of  Gijon  has  invited 
tenders  for  three  3-ton  electric  cra.nes,  the  esitimated 
cost  of  which  is  351 ,000  pesetas.  The  Board  of 
Works  of  the  port  of  Alicanite  has  invited  tenders 
for  three  electric  cranes  with  mobile  portal. — 
Renter. 


OPPORTUNITIES  FOR  BRITISH 
TRADE. 

[ndia:  Machinery  Requirements. 

The  Tiinievelly  Sugar  Works  Ltd.,  capital  Rs.25 
lakhs;  agents,  IMessrs.  Chari  &  Co.  Ltd.,  5,  Mission 
Row,  Calcutta,  will  require  sugar  manufacturing 
plant  and  machinery. 

Messrs.  Monsell  &  Co.  Ltd.,  capital  Rs.lO  lakhs. 
Mercantile  Buildings,  Lai  Bazar,  Calcutta,  will 
requii-e  tanning  plant  and  materials. — Reuter. 


New  Terminal  Station  in  India. 

The  G.I. P.  Railway  is  thinking  of  building  a  new 
terminal  station  at  Madan  Mahal,  three  miles  to 
the  south-west  of  Jubbelpore.  A  scheme  for  con- 
necting Jubbelpore  with  Saugar  is  also  undei-  con- 
sideration.— Reuter. 


Institute  of  Transport. —The  Council  of  the 
Institute  of  Transport  announces  that  it  wili  under- 
take suitably  to  celebrate  (n  im  i|i.il  events  in  trans- 
port history  and,  in  this  i  iniiu  i  l  mii,  will  arrange 
for  celebrations  of  the  ceiiti  nai  ii  s  nf  the  opening  of 
the  Stockton  and  Darliiii.;! nn  b'aiUvay  in  1825,  and 
cif  the  locomotive  trials  at  Hainhiil  in  1829,  at  which 
latter  the  famous  engine  "  Rocket,"  by  George 
Stephenson,  established  the  supremacy  o-f  steam 
engines  over  the  then  known  method  of  steam 
transport,  namely,  stationary  steam  engines.  That 
these  cclrb'ations  will  probably  be  held  in  connec- 
tion with  the  annual  Congresses  of  the  Institute  in 
ihe  years  in  question,  and  a  centre  in  the  vicinity 
of  Stockton  and  Darlington  and  of  Rainhill  will  be 
selected  for  the  purpose  and  appropriate  methods 
devised  foi'  adequately  celebrating  these  important 
events. 


MARCH  25,  1922 

HEAT  EXTRACTION  ENGINE. 

A  JOINT  meeting  of  the  Institution  of  Mechanical 
Engineers  (Yorkshire)  and  the  Bradford  Engineer- 
ing Society  was  recently  held  in  Bradford,  when 
Professor  G.  F.  Charnock  delivered  a  lecture  on 
"The  Heat  Extraction  Engine." 

Professor  Charnock  first  explained  that  the 
extremely  wasteful  nature  of  the  processes  entirely 
involved  in  steam  power  production  was  often 
overlooked,  and  he  demonstrated  that  steam 
engines  as  we  now  knew  them  were  at  best  a  crude 
contrivance  for  converting  heat  into  work. 

Ninety-five  per  cent  of  the  total  heat  produced 
by  the  combustion  of  the  fuel  on  the  grate  passed 
out  at  the  top  of  the  chimney,  comprising  36  per 
cent  in  the  products  of  combustion  and  59  per  cent 
in  exhaust  steam.  No  wonder  that  a  great  deal 
was  heard  about  the  electrification  of  railways, 
and  the  lecturer  stated  his  opinion  that  very  con- 
siderable developments  in  the  transmission  of  power 
by  electrical  means  would  be  made  in  this  direction 
in  the  near  future.  But  it  should  not  be  forgotten 
that  electrical  transmission  did  not  in  any  sense 
get  rid  of  the  engine,  which  remained  as  wasteful 
as  before. 

Lnder  the  best  conditions  at  present  prevailing; 
it  was  safe  to  say  that  out  of  every  100  tons  of 
coal  delivered  to  an  electric  generating  station  92 
were  altogether  wasted  so  far  as  the  production  of 
electric  energy  was  concerned. 

But  many  works  required  not  only  power  but 
what  to  them  was  of  equal  importance,  a  supply 
of  heat  in  very  diverse  forms.  For  instance,  steam 
might  be  required  for  boiling  and  for  process  work, 
hot  air  for  drying,  and  warm  water  for  heating 
either  plant  or  buildings.  In  such  cases,  it  was 
possible  to  improve  vastly  the  economic  position 
of  a  steam-power  installation,  if  the  steam  which 
had  done  its  work  in  the  engine  was  afterwards 
employed  either  wholly  or  partially  for  heating 
purposes  in  the  mill. 

It  would  then  be  fmind  that  a  steam  plant  easily 
took  first  place  as  regards  cost  of  working;  the 
utilisation  of  the  fuel  was  effected  in  the  best 
possible  manner,  and  the  plant,  as  a  whole,  reached 
a  state  of  efficiency  to  which  no  other  f(nm  of 
heat  engine  could  hope  to  attain  and  with  which 
the  cheapest  possible  electricity  supply  could  not 
possibly  compete. 

Tlie  construction  and  conversion  of  combined 
steam  power  and  heating  plants  on  these  lines 
undoubtediy  constituted  the  chief  problem  of  heat 
technology  in  the  near  future. 

The  lecturer  explained  that  there  were  two 
methods  of  exhaust  steam  utilisation,  viz.  (1)  the 
back-pressure  system,  in  which  the  steam  was  used 
fur  heating  purposes  after  it  had  performed  its 
woi-k  in  the  engine;  and  (2)  the  heat  extraction  or 
wiflidvawal  system,  in  which  steam  was  tapped  off 
during  its  passage  through  the  engine,  usually 
fi-iii  (lie  receiver  between  the  high  and  low-pressure 
cyliiidns  of  a  compound  unit. 

Severa.l  int.-rrsliny;  examples  of  both  methods  by 
local  firms  v.  f  c  givi  n,  and  proofs  were  afforded  of 
the  great  economy  which  had  resulted  from  the 
combined  installation. 

Another  obvious  application  was  to  utilise  the 
<team  for  heating  and  domestic  purposes  in  build- 
)ngs,  and  in  this  connection  it  might  be  pointed  out 
that  the  plants  installed  in  some  of  the  large  hotels 
and_  hospitals  had  a  very  much  higher  therma' 
efficiency  than  those  in  the  •■super  power" 
stations  proposed  by  the  Electricitv  Coinmis- 
siioners. 

In  conclusion,  reference  was  marie  to  the 
enormous  ouantitv  of  steam  used  for  heating  and 
drying  in  the  textile  trade,  which,  almost  without 
exception,  was  generated  in  special  bcilers  at  a 
lower  pressure  than  that  used  for  the  engine,  and 
supplied  as  live  steam  to  the  heating  system. 


Huge  Contract  for  Engineers.— The  well 
known  engineer.s,  Messrs.  S.  Pearson  &  Son  Ltd.. 
Wostmin-'ter,  hnv^  received  a  contract  from  tli. 
Re;fast  M'ater  Commissioners  for  the  constructior 
of  their  new  reservoir  and  dam  in  the  district  of 
^rourne  Mountains,  Co.  Down.  The  .scheme  com 
prises  the  construct'on  of  a  large  aqueduct  anH 
other  works.  T)-p  proposed  lake  will  be  capable  ot 
sunnlving  10  000,000  gal'ons  of  wafer  per  dav  t 
Belfast.  If  is  stated  that  the  tender  of  IVfessrs 
Pearson  amounted  to  £1.035,000. 
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THE  MARKETS. 

EXTRUDED  BRASS  ROD  PRICES. 

March  20th,  1922. 
McKechnie  Bros.   Ltd  ,    Hottoii    Park    S  reet,  Bir- 
miughain,  state  that  the  basis  price  lo  date  for  Brasrt 
Rods  is  ti.^d.  per  pouud.    Prices  for  Spt-cial  Alloys  lu 
Itods  and  Ingots  will  be  qUot  d  ou  aiJplicatiou. 

March  20th,  1922. 
A.  Joseph  intimates  under  to  day's  date  that  he  is 
»  buyer  of    Nou-ferrous  Scrap   Metals  at  the  uuder- 
mentioued  approxiiuate  prices  per  ton:  — 

@  per  ton. 

Kew  aluminium  cuttings  £60    0  0 

Geueral  collected  aci  ap  brass   28    0  0 

Clean  copper   52    0  0 

Braziery  copper    42    0  0 

Gunmetal    38    0  0 

Old  lead,  less  usual  draft   18  10  0 

(All    metal    carted    free  in 
London  area.) 

Tealead   Iti  10  0 

Old  zinc   U  10  0 

Hollow  pewter   110    0  0 

Shaped  black  pewter    t)5    0  0 

jind  can  supply  solder  as  follows; — 

1  (rt)  per  Lon. 

Plumbers',  in  bar  oi-  strip  form         £72  10  0 

'    .  Tiumai.s'    92  10  0 

'      Blowpipe    102  10  0 

All  piices  based  on  day  of  delivery  of  the  metal 
^luless  otherwise  anauged. 

MARKET  REPORTS. 

OILS,  &c. 

Lubricating    Oils.-  No    change    since    uur  last 


NEW  YORK  METAL  MARKET. 

The  latest  quotations  on  the  metal  market  are  : — 

Dols.  per  ton. 

Iron,    No.    2    American  Northern 

Foundry    18.00  to  18.50 

Cents  per  lb. 

Tin,  spot    29.00 

Zinc,  East  St.  Louis    4.72^ 

Copper.  Electrolytic,  spot   13.00 

Copper,  Electrolytic,  futui-es    13.00  to  13g 

— Reutcr. 


i  -eport.  Wi'  quote  pales,  £13  10s.  to  £24  10s. ;  reds, 
'£18  to  £30:  dark  cylinders,  £17  to  £35  10s.; 
["iltered  cylinders,  £22  to  £40;  blacks,  £8  to  £lfl. 
i,'\ll  e.x  \vharf,  London,  less  2^  per  cent  discount, 
^jrompt  delivery.  Shipment  piices  on  application. 
I'^oluble  oi!  £24. 

i.  Fuel  Oil.— 905/10  gravity,  £5  10s.  per  ton;  950 
i  gravity,  £4  per  ton  ;  botli  e.\  tank,  nett  cash. 
[.DeliveVrd  in  bulk  by  tank  wagon  10s.  per  ton 
[•'.xtra. 

f  Paraffin  VVa.x  and  Scale.— Alarkel  steady;  118/20 
I  leg.  Fall.,  2id. ;  123/25  deg.  Fah.,  2-id.  ;  125/?0 
i  leg.  Fah.,  2|d.  ;  130/35  deg.  Fah.,  2|d.  ;  135/40 
lieg.  Fall.,  3^d.  :  140/45  deg.  Fah.,  4^d.  ;  London 
r-md  Liverpool.  FarafKn  scale  iii.-irkct  firm  for  for- 
fvard  sliipmenl.  Wo  quote  122/24  deg.  Fall..  l|d. 
[■.pot,  l|d.  forward  .sliipnieiit. 

I    Petroleum  Oils. — Water  white,  Is.  (id.  ;  standard 
fvhite.  Is.  5d.,  in  barrels  net;  300  deg.  high-test 
Is.   0|d.,    less  2^  per   cent    discount ,  barrels 
ncluded.'cx  wharf,  London. 

White  Oils.— Special  No.  1  white  oil,  £43;  No.  1 
vhite  oil,  £39;  No.  -Ia  ha'f-white  oil.  £37:  all  ex 
vharf,  London,  in  drums  free;   No.   2  luilf-wliile 
iliil,  £34,  ill  barrels  free,  all  net  c:isli. 

I  Animal  0U<.-  Neatsf  iot  oil,  Eiig'isli,  5s.  3tl.  ; 
^^jQUith  Ame'-icaii,  under  1  per  cent  f.f.a.,  5s.  7^d., 
rx  wharf,  London:  English  lard  oil,  62s.  to  74s,; 

American  lard  oil,  (J5.3.  to  76s.  :  all  in  barrels,  net. 
p'ale  horse  oil,  35s.  per  cwt.  net,  delivered. 
I    Castor  Oil. — Firm.      Pharmaceutical,  55s.  ;  firsifs, 

'_)0s. ;  seconds,  45s.,  ex  mills,  Hull,  barrels  included. 

We  hold  stocks  in  London  at  3s.  per  cwt.  extra. 

I'l'rencli    plia'niaccutical,    Gls.    in   barrels,    64s.  in 

cases,  Loiulim.      ^ladras  Coast  castor  oil,  March/ 

,!A.pril  shipment,   41s.    6d.,   barrels   included,  c.i.f. 

Janding  weights.    All  net  cash. 

j  Linseed  Oil. — A  quiet,  but  very  steady  market, 
■^ondon,  s)jot,  3Cs.  3d.;  iMarcli  /  Ajn-il,  35s.  9d.  ; 
'lay /August,  34s.  lO^d.  Hull,  spot,  35s.  3d.; 
iarch/April,  35s.;  May/August,  34s.  l^d. 

Rosin. — Pale  grades  scarce.  American  B.  13>.  6d.  ; 
'■•("'.  13s.  9d.  ;  MN.  15s.  6d. ;  WG.  19s.  6d. ;  French 
'(;.  13s.;  WW.  17s.  6d.     We  can  offer  Spanish 
VW  rosin  at  17s.,  ex  wharf,  London. 

I  Tallow. — At  the  auction  sale  last  Wednesday  891 
I  asks  were  offered  and  548  casks  sold  at  fully  late 
ates.     Australian  mixed.  38s.  to  42s.  6d.  ;  beef, 
!  8s.  6d.  to  44s.;  mutton,  39s.  to  43s.  6d. 

I  Turpentine. — Advanced  sharply  last  week,  ten- 
dency higher.  American,  C8s. ;  French,  in  American 
I  arrels,  no't  offering;  Spanish,  in  American  barrels, 
Os. ;  white  spirit.  Is.  8d.  per  gallon,  barrels  in- 
■  luded,  ex  wharf,  London.  Sample  on  application. 
1  Arthur  1>rown  &  Co.  Ltd. 


SPANISH  ORE   FREIGHT  MARKET. 

The  following  are  among   lite  latest  .quotations 
on  the  Spanish  ore  freight  market  : — 

s.   d.      s.  d. 

Bilbao-Newport  (River)    7  6 

Briton  Ferry    8  6 

Barrow    8  0 

,.     Rotterdam    7    0  to  7  Oi 

..      Cardiff    7  3 

Antwerp    8  6 

Huelva-Garston    10  3 

,.     Dublin    10  3 

Rotterdam    8  0 

London  (River)    13  0 

Dioido-Middlesbrough    7  9 

  9  0 

Cartagena-Antwerp    9  6 

— Renter. 

BRUSSELS  IRON  AND  STEEL  MARKET. 

The  Brussels  iron  and  steel  market  is  still  heavy 
in  general  and  prices  remain  weak. 

Spot  half-manufactured  products  bcdng  rare, 
prices  maintain  a  certain  firiniiess. 

In  rails  and  girders  there  is  the  customary  small 
current  of  business,  while  in  sheets  the  demand  lias 
again  silackened. 

Orders  in  the  construction  section  are  returning 
slowly,  but  are  not  sufficient  to  keep  staffs  fully 
employed  or  to  utilise  the  raw  material  on  hand. 

The"  market  for  steel  has  appeared  less  depressed 
for  several  days,  and  a  few  orders  for  big  sections 
are  reported. 

The  question  of  wages  is  an  important  one,  and 
it  is  announced  that  at'several  works  a  reduction 
of  10  per  cent  has  been  accepted. 

The  following  are  among  the  fastest  quotations  :  — 

Francs. 

Commercial   bars    415 

Belgian  foundry  pig  iron,  No.  1    265 

Belgian  foundry  pig  iron,  No.  2    250 

Sheets    470  8,50 

Sheets,    poCished    1.000-1.100 

Sheets,    galvanised    1,350 

Rails   400 

—Renter. 

SYDNEY   HARDWARE  MARKET. 

On  the  Sydney  hardware  market  there  is  a  steady 
downward  tendency,  extending  to  nearly  every  class 
including  nails,  bolts,  nuts  and  axes.  The  quota 
tioiis-  are  as  follows  : — 

Feneing  wire  : —  Per  ton. 

Ansti  M'iMii  black,  No.  8  gauge   £23    0  0 

Austial'aii  black.  No.  10  gauge    24    0  0 

American  galvanised.  No.  8  gauge    25    0  0 

American  galvanised.  No.  10  gauge  ...    29    0  0 

Barbed  wire  : —  Per  ton. 

Australian  galvanised,  12^,-  gauge   £41    0  0 

Aineric.-iii  galvanised,  12  gauge    34    0  0 

Galv^iiii-cd  iron  :  —  Per  ton. 

Eiig'iisli  corrugated,  26  gauge   £37    0  0 

English  plain,  26  gauge   39    2  6 

Per  mile. 

Rabbit-proof    netting   £67  15  0 

Per  ton. 

Sheet  lead,  in  full  rolls   £37    0  0 

Bar  iron    24  10  0 

Shoeing  steel   25  10  0 

Steel  plates    28    0  0 

Stee'l  sheets    34    0 ,  0 

Tinplates,  British,  per  double  box    3    2  6 


more  freedom  than  of  late.  The  forward  buying 
that  had  begun  to  make  its  appearance  in  most 
departments  of  the  iron  and  steel  trades  has  dis- 
appeared for  the  time  being,  and  the  old  complaint 
that  only  orders  covering  immediate  requirements 
are  being  placed  is  revived.  At  the  same  time  the 
improvement  in  trading  over  the  week  has  been  suffi- 
cient to  give  encouragement  to  both  buyers  and 
sellers.  It  was  thought  that  the  recent  expansion 
in  business  in  pig  iron  would  be  killed  by  the 
engineers'  dispute,  but  although  it  has  checked 
trading  in  this  department  it  has  not  had  the  serious 
effect  anticipated.  Fresh  furnaces  are  being  blown- 
in  in  most  of  the  iron-producing  districts,  and  the 
volume  of  enquiry  from  abroad  has  increased.  A 
feature  of  the  situation  is  that  American  consumers 
are  enquiring  in  this  country  for  iron  for  export 
to  centres  situated  not  far  from  the  coasts.  In  the 
semi-finished  department  business  has  not  been  so 
brisk  of  late:  the  probable  reason  being  that  the 
consuming  trades  have  covered  their  requirements 
for  the  time  being,  and  are  inclined  to  watch  the 
i^ourse  of  the  market  for  a  time.  Continental  com- 
petition in  this  material,  however,  is  practically 
dead,  and  tiie  British  manufacturers  seem  to  liave 
secured  complete  control  of  the  home  market.  The 
demand  for  finished  material  presents  some 
encouraging  features,  notwithstanding  the  fact  that 
the  engineers'  strike  is  certain  to  have  a  sharp  effect 
upon  the  market.  Over.seas  buyers  are  apparently 
distrustful  of  the  Continental  ability  to  deliver,  and 
are  diverting  most  of  their  orders  to  British  and 
American  works.  The  possibility  of  production 
being  checked  in  the  United  States  by  a  coal  strike 
in  April  is,  however,  making  buyers  nervous  of 
giving  out  extended  ordei-s  in  this  direction.  A 
feature  of  the  position  is  that  Gei-man  and  other 
Cont'iiental  merchant  houses  are  offering  business  to 
British  manufacturers  for  export-. 


THE  LONDON  IRON  &  STEEL  EXCHANGE. 

There  is  no  d' ul)t  that  the  political  uncertainty  ha> 
had  a  distnrbini;  effect  upon  business  in  the  iron  and 
steel  trades;  and  it  is  a  matter  for  congratulation 
that  the  attendances  at  the  recent  meetings  of  the 
London  Iron  and  Steel  Exchange  have  been  so 
satisfactory.  At  the  week'\-  meeting  on  Tuesday 
there  was  again  a  representaiive  gathering  of  manu- 
facturers and  merchants,  and  it  w-as  generally 
reported  that  business  was  being  transacted  with 


NOTICES  OF  MEETINGS. 


JUNIOR  INSTITUTION  OF  ENGINEERS. 

London  :  A  meeting  will  be  held  on  March  31,  at 
the  Caxton  Hall,  to  commence  at  8  p.m.  A 
lecturette  on  "The  Sted  Melting  Shop"  will  be 
given  bv  Mr.  D.  P.  Dickinson. 


THE  INDUSTRIAL  LEAGUE  AND  COUNCIL. 

London  :  A  meeting  will  be  lield  on  March  29, 
in  the  Caxton  Hall,  Westminster,  at  7-30  p.m. 
Major  Isidore  Salmon,  C.B.E.,  D.L.,  will  speak  on 
"  The  Necessity  f(n-  Educating  the  Worker  in  Indus- 
trial Economics." 


THE  INSTITUTION  OF  ELECTRICAL 
ENGINEERS. 

Loughborough  :  A  meeting  will  take  place  mi 
.March  28,  at  the  College,  at  6-45  p.m.  Mr.  A. 
H.  Seabrook  will  speak  on  '"The  Future  Aspect  of 
Power  Generation." 

London  :  The  next  meeting  will  be  held  at  the 
Institution  Building  on  March  31,  at  7  p.m.,  when 
an  adtlress  will  be  given  bv  the  president,  Mv.  J. 
S.  Higlifield. 

London  :  An  ordinai-y  meeting  will  be  held  in 
the  lecture  theatre  of  the  institution,  Savoy  Place. 
Victoria  Embankment.  W.C.2,  on  Thursday,  Marcli 
30.  1922,  at  6  p.m.  A  paper  on  the  "  Applications 
of  E'ectricitv  to  Agriculture  "  wall  be  given  by  Mr. 
P.  Borlase  Matthews-,  and  will  be  illustrated  by  a 
cinematograph  film. 


Br.^zil  DEVELoriNG  Steel  Industry. — It  has 
been  customary  for  Brazil  to  depend  on  impwrts  for 
her  iron  and  steel  requirements,  such  imports 
amounting  during  the  past  10  years  to  280,194  tons. 
Efforts  are  now  being  made  to  develop  an  iron  and 
steel  industry  in  Brazil,  and  to  this  end  the  Com- 
panhia  Metallurg'ea  Brasileira  of  San  Paulo  has 
been  organi-ed  with  a  capital  of  6.000  contos  of 
reis  (£400.000  at  par  of  exchange)  to  establish 
works  in  Ribeirao  Preto.  adjacent  to  the  mines, 
and  to  acquire  timber  land  on  wliich  to  plant 
eucalpy'tus  trees  to  replace  trees  cut  down,  the 
timber  to  be  used  for  makinc  charcoal  for  the 
furnaces,  as  is  done  in  E^istern  Russia  and  in  parts 
of  the  United  State?.  In  asking  the  Legislature  to 
remit  taxation  on  the  new  indusry  it  was  stated 
tb,?t  eucalyptus  plantations  grow  so  quickly  in  San 
Pfiulo  that  they  can  be  utilised  everv  six  years. 
The  company  proposes  also  to  exploit  waterfalls 
for  the  production  of  power  for  electric  furnaces. 
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Engineering  Literature  of  the  Week. 


ABSTRACTS. 

]{if()KKN  Tools  :  Gai'se  ok  Sim.intkkinc; 
AM)  Ckacking  of  Hakdexk])  Stkki,. 
{The  Smith  African  Mininij  ii/ul 
Engirieeri/Kj  J  on  run] ,  Feltiuarv  1<S, 
1922.) 

roiiectly-made  tool  steels  and  special 
steels  do  not  contain  impurities  except  in 
vciv  small  (|uantities,  and  Avlien  siicli 
impurities  are  uniformly  distributed 
thi'oughout  the  metal  tliey  exeit  but  a 
neo-Hgible  intlnence.  Such  ideal  conditions, 
howevei',  cannot  ahva.vs  be  attained  in 
practice,  for  liquid  steel  behaves  in  a  pre- 
cisely similar  manner  to  other  liquids 
nuide  up  of  two  or  more  components,  and 
becaiise  of  the  natural  laAvs  which  <^ovein 
the  solidification  of  such  liquids  there  is 
f^'reaf  difficulty  in  securin<4'  an  absence  of 
seg'ret>ation,  not  onl\  an  absence  of  segre- 
gation of  the  impurities  but  also  of  one  of 
the  chief  constituents — that  is,  carbon. 

When  steel  is  made  in  large  (juantities 
it  must  jiecessarily  contain  slag  inclusions, 
which  may  consist  of  a  product  of  the  re- 
fining* reactions,  oi-  mechanical  erosions 
(such  as  flxixed  ladle  brick).  In  the  iifgot 
mould  the  globules  of  slag  have  the  ])ro- 
perty  of  acting  as  ci ystall isation  centres; 
in  hard  tool  steels  the  slag  acts  as  a  nuclei 
for  cenientite  (the  micro-name  given  to 
free  carbides)  and  in  the  case  of  mild  steel 
the  slag  attracts  the  ferrite  (the  micro- 
name  g'iven  to  the  chief  constituent  of  mild 
steels  and  which  consist  of  piaciically 
pure  iron). 

Eventually  these  minute  islands  of  slag 
become  drawn  out  under  the  influence  of 
eithei'  forging-,  pressing  or  rolling-,  and 
with  them,  of  course,  the  adhering  fei- 
lite  or  ceinentite.  As  tool  steels  only  are 
being  considered  here,  the  latter  type  of 
inclusion  will  be  dealt  with. 


N()|{TH-Easti;u.v  Jlaiew  ay  Dka  ki.oi'mems . 
(77/c  Mdiichesler  GvanTian  Commer- 
cial, March  1922.) 
One  of  the  largest  works  developments 
taking'  place  in  North-east  England  is  the 
centralisation  scheme  being  carried  out  by 
the  North-Eastern  liailway  Company  at 
Darlington,   where   entirely   new  wagon 
shops  are  being  constrncted. 

The  works,  which  are  lapidly  nearing 
completion,  are  at  Faverdale,  to  the  noi  th- 
west  of  the  railway  company's  locomotive 
works  at  Stooperdale,  and  have  been 
designed  on  the  most  modern  lines.  The 
plan  of  the  site  will  permit  of  100  ]>(  r  rent 
in(!rease  for  future  extensions,  and  ha> 
l)een  designed  for  an  output  of  200  wagons 
weekly. 

The  various  shops  consist  of  a  sawmill 
272^  ft.  by  120  ft.,  passing  to  a  timber  dry- 
ing shed  502  ft.  by  120  ft.;  a  wood 
machine  shop  -"530  ft.  by  18(tft.  ;  a  joiner's 
slu)p  156  11.  by  GO  ft.  ;  general  stores 
-li;4ft.  by  100  ft.;  a  building  shoi) 
■ma.  by '240  ft.;  a  paint  shop  275  ft.  bv 
2-!0ft.  ;  and  an  oil  stores  100  ft.  by  50  It. 
The  iron  and  steel  work  section,  which  has 
yet  to  be  const l  uctcd ,  will  comprise  a  steel 


frame  shop  450  ft.  by  120ft.,  a  forge 
512  ft.  by  120  ft..  boiler  house  104  ft.  by 
50  ft.,  an  iron  machine  shoj)  401)  ft.  In 
150  ft.,  and  a  smithy  352  ft.  by  200  it. 
In  addition,  there  are  aheady  in  various 
stages  of  construction  other  buildings, 
inci udi ni;-  the  manager's  ajid  time  offices, 
mess  rooms,  garage,  poAver  station,  and  an 
ambulance  room.  Future  developments 
also  provide  for  a  wheel  park. 

The  woik's  will  be  e(|Ui])ped  on  the  most 
modern  lines,  and  will  be  electrically 
driven.  The  buildings,  aie  of  steel  con- 
sti'uction,  with  brick  scieens.  J'jxtensive 
cellarage  is  j^rovided  in  the  sawmill  and 
wood  machine  shops. 

The  cost  of  the  pi-escn1  contract  is 
.£470,000.  and  il  is  estimated  that  when 
the  iion  and  steel  workshops  are  pio- 
ceeded  with  flie  total  cost  will  be  ovei' 
I hree-([uarteis  of  a  million,  a])ail  from 
tile  e(|!iipmen(  o|   tiie  variou>  shops. 


l*i,  \.NrN(;    Macii  IN  KS.        [  Mdchiite  Wodtl- 
irorker,  Maich  17,  1!)22.) 

The  simplest  tyj)e  of  ])laning  machine 
in  everyday  use  is  that  known  as  the 
"  hand-feed  '"  or  "  overhand  planing 
and  jointing  machine,  whi(di  is  used  in 
most  joijici>  and  cabinet  makers"  shops  foi' 
the  purposes  of  ])laning,  jointing,  trying- 
u]),  grooving,  tongueing,  reliating,  chani- 
tering.  hiking  out  of  wind,  moulding  and 
l)eading,  etc.  There  are  two  distinct 
types  of  this  machine  made  by  most  of 
the  woodwoik  ing  macliinei\-  makeis  in 
this  country,  the  one  in  ihe  most  common 
use  being  tlie  smallei-  and  lightei-  t>])e 
of  Jnachine. 

In  this  particulai'  machine  the  main 
standard  is  in  one  piece,  and  ])i()vi(le(l 
with  in(dined  ways  on  eithei'  side  of  the 
cutter  block,  in  which  aie  mounted  the 
two  slides  to  whi(di  the  tables  are  fixed, 
each  table  having  a  separate  rising  ami 
falling  motion  regulated  by  means  of 
screws  and  hand  wheels.  In  the  more 
expensive  machines  of  this  type  the  tables 
are  fitted  with  independent  longitudinal 
adjustments,  enabling  them  to  ])e  eithei- 
set  up  quite  close  to  the  cutter  track  or  to 
he  drawn  back,  so  as  to  give  easy  access  to 
the  cutters.  A  further  im]iio\cment  in 
this  connection  is  to  fit  the  ends  o|  tlie 
tables  next  the  cutter  block  with  "  ste(d 
lips,"  whi(di  arrangement  materially 
reduces  the  distance  between  the  talde 
ends,  thus  allowing  of  the  wood  being 
dealt  with,  having  a  solid  bearing  right 
up  to  the  cuttei-s,  and  also  considerabh 
minimises  the  risk  of  accidents  to  the 
operator  by  reducing  th(>  gap  through 
which  i  he  cut  ters  project . 


InAMWAVS.         iCotilnir/ors'    Reconl  and 
.\J  iniicipnl    h'ni/ineerinn,    Maicli  15 
1922.) 

Every  effort  should  be  made  to  obtain 
])e)fectly  smooth  road  surfaces,  and  in 
order  to  do  this  tlicrt>  must  be  conceiicd 
actio)!  between  road  makers  and  road 
useis.  One  example  of  condemnable  action 


will  suffice  to  prove  that  the  vehicle  badl 
designed  and  constructed  is  often  det 
mental  to  surface  sinoothnes.s.  The  vehi^ 
meets  a  slight  obstruction,  there  immeil 
ately  ensues  a  r\  thmic  up  and  down  actiu 
through  the  springs.    The  upward  aeti  i 
lessens     momentaiily     the     deformati  i 
action  of  the  wheels,  while  the  downwai 
motion  increases  that  action,  and  this  .sn' 
corrugates  the  road  surface  into  a  wa\ 
system.  Day  by  day  this  rythmic  action  i 
springs  accentuates  the  trouble  and  cau^ 
diatribes  of  angry  words  against  the  re; 
engineer,  though  the  fault  is  not  becai 
of  his  work  but  because  of  the  ignorai  > 
or  the  carelessness  of  the  vehide  buildei 
We  have  gone  a  long  way  from  tiamwa.\  . 
l)ut  the  pressing  question  is — that  trail 
ways  being  developed  because  of  their  lei 
demand  for  tractive  effort  for  a  load  ail 
speed,  have  now  to  compete  not  only  wiJ 
horse  traffic,  but  with  mechanical  tiafHl 
and  the  latter  has  of  late  years  so  astoun 
ingly  developed  that  the  time  seems  ne 
or  actually  come    Avhen  the  whole  re; 
surface  should  be  made  and  maintaiiit 
in  order  to  obtain  the  minimum  tracti 
effort  over  its  whole  surface. 


'I'hf,  Loth  Gtide  C'Am,E.    (Flii/Jtf,  ]\Iar 
10,  1922.) 

The  fundamental  ])rinciple  of  the  Lo 
guide  cable  rests  on  the  fact  that  if  ahigr 
frequency  alteiiiating  current  is  se- 
through  a  cable  earthed  at  each  end, 
magnetic  field  of  considerable  intensity  i 
created  around  the  cable.  The  effects  ' 
this  field  can  be  detected  by  means 
suitable  instruments  at  (ionsiderablc  <\ 
tances  from  the  cable.  Thus,  if  an  ai  \ 
jilane  or  airship  is  equipped  with  llic 
instruments,  its  navigator  can  deteruii' 
his  position  relative  to  the  cable,  and  th- 
•ascertain  his  bearings.  Although  !• 
princij)les  are  very  simple,  M.  Loth  w 
faced  with  numerous  problems  beti' 
bringing  his  .system  to  perfection.  I'li'i. 
he  had  to  do  a  tremendous  amount  of  • 
search  and  experimental  work  in  conn  - 
tion  with  the  formation  and  extent  of  t' 
magnetic  field  surrounding  the  cah 
'i'his  work  took  a  long-  time,  as  nieasu- 
nients  were  often  taken  at  intervals  nli 
metre  or  so.  The  lines  of  force  w..^ 
found  to  vary  with  the  frequency  of  ? 
alternating  current  sent  through 
cable. 

As  reg-ards  the  e([uipmi'nt  of  the  ae- 
plane,  this  is  simple  in  ])rinciple.  cdih  - 
ing  in  mounting  in  a  suitable  i)lace--i' 
instance,  on  the  tail  of  the  machine — tlilf 
])anels  of  insulated  copper  wire  so  jilaci 
as  to  be  at  right  angles  to  each  othe; . 

According  to  the  position  of  the  macli  e 
in  relation  to  the  cable,  the  intcnsiivn 
each  of  the  three  panels  varies  or  n  v 
even  disa]>pear.     If  an  aerodrmne  h.i 
cable   running  aiouiul    it,    the   iiaviLa  ' 
of  a   machine  can  determine,  even  u 
thick  fog,  the  t'xact  moment  of  cro-- 
the  cable,  and  by  finding  the  height  n  '< 
the  altimeter  he  can  determine  at    \  ' 
angle  to  glide  into  the  aerodrome  in  "i  i 
to  make  a  landiny-. 
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ROAD. 


^.ong-distance  Transport  by  Road. 

I  It  is  <it'ii('ially  held  as  a  broad  axidiii 
liat  llie  sphere  of  liiglnvay  iiaiispoii  lies 
nithiii  a,  coinijaratively  small  radius,  and 
'*hai  tor  lo'iii>-dista lice  work  the  road 
''<'liicle  cannot  liO])c  to  conipcte  witli  the 
'aihvay  except  under  unusual  circuni- 
hances.  Nevert  llel(^s^,  scuuc  data  which 
'Mve  been  sujjplicd  to  the  well-known 
M]veitisin<4'  contrartors,  Messrs.  A.  -I. 
'Yiison  Co.  l/td.,  by  (Uie  of  their  clients, 
Heseive  ])art]'crdar  attention,  in  that  lhc\- 
Jlroiigl.V  coiitvoYcu  t  this  view  . 
;'  The  firm  in  ([uestion  ai(>  H'litish  manu- 
i  icturevs  of  A\'orld-\vide  repute,  and  wcaic 
lidebted  to  Messrs.  Wilson  tV:  Co.  for  the 
)llo\vin<>'  figuies  covering  the  ])etiod  foi 
[lie  week  ending  I'\'biuaiy  1J.  The 
Y-<'iua€y  of  these  figures,  wc  are  assuied, 
Ik  above  question.  Tlrey  i  elate  in  the  case 
,f  road  tra.nsport  to  actual  jiaynu'iits  to 
jutside  contractors,  working  presumably 
,t  a  profit,  and  not  to  a  fleet  <if  vehi(des 
pviied  by  the  com])ariy  itself  :  — 

ToXNAGE  .VXD  CCSTS  FOR  WkKK  Ex])KI) 

Februaby  11. 


JleceiTert  . . 


Total 
Weights 

tons.  cwt. 
196  2 

103  17 


Koad  Cost 


327 


•200  19  3 


Rail  Cost 


£  s.  d. 
606    3  JO. 


29M3  11 


Saving  ill 
Cost. 


£  s.  d. 
179    1  7 


90  14  S 


Saviiiff  in  cost  for  week. 


£269  16  3 


p.  9tli  to  Feb.  lUh,  1922 


Tutcil  savin!?  in  cost  to  date  ...£1,440 


To  summarise — these  figures  amount  to 
lis:     The    total     merchandise  carried 


ounted  to  ;^)(K)  fon> 


,  and,  had  it  gone  by 
charges  would  have 


lil,  the  total  freight 
I'cii  t'T9T  17s.  !Jd.,  whereas  by  road  the 
isf  only  came  to  i'528  Is.  (id. — a  saving 
it  £269' IGs.  3d. 

[  The  system  of  comparative  costing 
M'tweeu  road  and  rail  hrst  came  into  effect 
i  Taiinarv  9,  and  since  that  date  to 
j, ebruary  11  we  are  informed  that  the 
;jffereiice  between  the  two  lrans])orf 
iiiethods  amounts  to  u])wards  of  t'l,2()0in 
j|ivour  of  the  roads. 

I  It  only  remains  (says  Motor  Transpoii , 
if  I  connnenting  on  these  figures)  to  add 
aat  the  merchandise  carried  represented 
•a   everyday    coriinuidity    without  any 
li)ecial  featur(>s  that  would    account  for 
tdUisual  economy  by    highway  transpoit, 
lid  further  that  no  account  is  taken  of  the 
(Iditioiial  economy  in  time,  winch  is  now- 
iays    so    often    such    an  outstanding 
Ivaiitage  in  the  use  of  road  transp(Mt. 


AIR. 


New  Fokker  Aeroplane. 


1  The  ai'compaiiyiug  illustration  shows 
I  le  cabin  ot  the  service  aeroj)lane  Fokker 
I,  which  was  constructed  by  the  ?s.A'. 
I  I'derhindsche-Vliegtuigcn-Kalu  ick,  of 
I  msterdaui,  and  exhibited  at  the  Inter- 
i  itional  Aeronautic  Exhibit  ion   at  I'a.ris. 


Siddeley-l'uma  engine,  and  ha.>  an 
averagie  speed  of  160  kilos.  ])er  hour. 
A  uiii(|ue  feature  of  the  monoplane  is  that 
fhc  pilot's  cockpit  is  plaeed  b.v  the  side  ol 
the  motor,  no  doubt,  with  the  intention 
of  transferring  the  weight  of  the  load, 
passengers,  fuel  and  oil,  to  the  centre  of 
gravity.  This  arrangement  offers  the 
additional  advantage  of  enabling  the  pilot 
to  (oiiliol  closel.v  the  running  of  the  motor 
and,  abiive  all,  to  have  a  clear  open  view. 

'i'lie  liuU  i^  built  of  welded-stee]  tubing, 
the  sjiais  and  ribs  of  the  w  ings,  as  well  as 
the  wing  circling,  imuisisI  ct  wood  .just  as 
was  the  case  w  ith  Fokker's  J*]  5  war 
nun  liiiic.  I'Or  use  in  the  tropics  the  wood 
is  es])ecially  impregnated  so  as  to  make  it 
w ca I liciproof .  The  cabin  is  built  for  the 
aoMnnmodafion  of  fiA^e  iiassengers,  and  is 
lUdvided  with  all  possible  comforts.  The 


machine  is  fitted  with 


230- 


h.p. 


mai  hine:  is  able  to  carry  sufhcient  oil  and 
fuel  for  a  five-hour  fiighi,  and  th(>  benzine 
tank  is  fixed  to  the  wing  so  that  the  fuel 
will  flow  into  the  carburetter  on  its  own 
accord,  thereby  avoiding  th(>  jiossibility 
of  an  inten'U])tiou  in  the  running  of  the 
motor. 

An  Old  Bait  for  Designers. 

There  has  been  a  good  deal  of  talk 
recently  about  the  proposed  Air  Ministry 
prize  of  £50,  ()()()  for  a  satisfactory 
helicopter.  From  the  earliest  days  of 
experimental  aeronautics  designers  have 
ahva.vs  been  fascinated  b^-  the  problem  of 
building  a  machine  which  could  ascend 
and  descend  vertically.  Although  the 
efficiency  of  such  a  machine  would 
necessarily  be  very  much  lower  than  that 
of  an  ordinary  aeroplane,  if  was  generally 
claimed  b)r  the  helicopter  that  this  loss 
in  efficiency  Mould  be  ani]d>-  compen- 
sated for  In-  the  fact  that  it  would 
ikM  need  an  aerodrome  for  manouivring 
its  ascents  and  descents.  Uptimists 
spoke  airilv  about  "  roof  aerodromes" 
and  "back-garden  landing  grounds," 
etc.  Many  iieople  were  given  the 
impression  that  the  aeroplane  of  the 
future  would  be  a  kind  of  enclosed  draw- 
ing room,  ill  which  you  .just  seated  your- 
s(df  comfortably  in  an  amudiair,  pressed 
a  button    and  "  shot  ui)."      That  very 


desirable  vehicle  hasn't  been  designed 
yet,  however. 

The  Slotted  Wing. 

I'he  success  of  the  new  liandley  I'age 
liiplane,  w  hich  ilemonstrated  the  efricieiicy 
of  the  Handley  Page  "  slotted  "  wing  at 
Cricklewood  Aerodrome  a  couple  of  weeks 
ago,  has  created  ([uite  a  stir  in  aviation 
circles.  This  machine  is  the  first  that 
has  been  built  specially  to  accommodate 
(he  Handley  I'age  sbjtted  "  wing,  the 
theory  of  which  was  developed  last  year. 
.Not  only  di(l  this  nun  bine  come  nearer  (o 
|)erforming  vertical  ascents  and  descents 
than  many  so-called  helicopters,  but  it  did 
so  without  in  any  way  detracting  from 
(hose  factors  \\  hich  are  essential  to  a 
commercial  machine.  In  the  tests  this 
aeroplane  "  took  off'  "  from  the  g-round  in 
a  space  of  about  10  yards,  and  lauded, 
head  to  wind,  in  an  almost  vertical  drop 
from  a  height  of  1,500  ft.  It  is  hoped 
that  furl  her  information  of  the  perform- 
ance of  this  macdiine  will  be  available 
shortly.  So  far  its  behaviour  has 
ci  iUiinly  suiiported  the  view  of  those  Avho 
maintain  that  the  helicopter  is,  and 
always  shall  be,  "  unpractical."  Of 
course,  a  vertical  ascent  head  to  wind  is 
not  in  itself  a  new  achievement,  noi'  is  it 
claimed  that  in  this  case  it  Avas  due 
primarily  to  the  "slotted"  wings.  The 
real  feat  was  the  short  "  take  pfl;.,','  ,Ah''0, 
as  was  denronstrated,  this  machine  has  a 
speed  range  of  20-150  miles  per  hour. 
L'roni  the  point  of  view  of  safety  this  is  of 
supreme  importance.  It  would  not  be  an 
exaggeration  to  say  that  the  vast  majority 
of  accidents  in  landing  are  due  to  the  pilot 
not  having  sufficient  control  over  the 
s])eed  of  his  machine  at  a  critical  moment. 
Many  of  our  modern  commercial  machines 
are  incapable  of  landing  at  less  than  45 
miles  per  hour,  and  to  land  sm  h  a  machine 
in  a  calm  day,  without  the  steadying  influ- 
ence of  a  head  wind,  requires  a  high 
degr(>e  of  skill. 

Brighter  Prospects. 

The  amount  of  tlailv  (rathe  on  the 
liondon  aerodrome  is  increasing  apace, 
despite  the  fact  that  we  have  recently 
been  experiencing  some  of  the  roughesi 
weather  for  many  months.  The  Koyal 
Wedding  brought  a  big  influx  of  Con- 
tinental machines;  some  to  take  photo- 
grajdis  aaid  films  and  rush  them  back 
across  the  Channel  for  early  editions  of 
Continental  newspaiiers,  etc.,  others  caiiy- 
ing  passengers  who  wanted  to  see  the 
fairy  wedding  from  "  Airy-land." 

Quite  recently  a  Vickers  "  Yimy  "  aero- 
jilane  was  despatched  from  London  to 
.Manchester,  to  collect  a  special  cargo  ol 
goods,  comprising  ladies'  apparel  of  great 
variety.  One  wonders  what  circum- 
stances can  give  rise  to  London  business 
bouses  adopting  such  srulden  measures  for 
the  transjiort  of  their  goods  on  such 
occasions,  but  as  it  is  rumoured  (hat  this 
])articular  cargo  contained  ])riceless 
•  undies  "  and  silk  stockings,  on(>  ma,\ 
assume  (lia(  (he  sudden  demand  for  speed 
w  as  (lu(>  to  the  "  perishable  "  nature  of 
the  "oods. 
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SHIPPING  NEWS. 

Marseilles  Shipping  in  1921. 

The  general  inipioveinent  iu  shipping 
movements  at  the  port  of  Marseilles  regis- 
tered in  11J20  was  not  maintained  in  1921, 
according-  to  a  Consular  leport,  althoiigli 
the  tonnage  of  shipping  entering  and  leav- 
ing the  port  showed  an  increase  on  all 
years  previous  to  1913.  This  is  accounted 
for  by  the  fact  that  during  1921  many 
ships  of  large  tonnage  which  had  been 
under  repair  in  1919  and  1920  were  once 
more  put  into  service,  so  that  whereas 
11,459  vessels  registering  14, 202, 6(59  tons 
entered  and  left  the  port  in  1920,  vessels 
totalling-  10,927,  or  532  fewer,  represented 
15,397,954  tons  more,  oi-  1,195,285  tons 
more  in  1921. 

The  decline  in  the  number  of  vessels 
using  the  port  reflects  the  slackness  in 
shipping  which  characterised  the  year,  but 
there  are  not  wanting  signs  of  a  welcome 
recovery,  though  it  is  inevitable  that  this 
should  be  slow. 

France  more  than  held  her  own  in  1921 , 
her  tonnage,  at  7,(!5(),68G,  representing  a 
substantial  advance  on  the  five  immedi- 
ately preceding'  years,  and  being"  nearly 
equal  to  the  tonnage  of  all  other  nations 
combined.  In  1920  Frencli  tonnage  enter- 
ing and  leaving  Marseilles  totalled 
5,080,212,  and  iu  1919  amounted  to 
4,8:!9.883.  Iu  1913,  however,  the 
aggregate  was  9,814,551  tons. 

The  United  Kingdom,  as  usual,  came 
second  iu  1921,  with  4,143,131  tons,  as 
compared  with  3,903,950  tons  in  1920, 
2,404,204  tons  in  1919,  and  5,067,776  tons 
in  1913.  Of  other  countries  the  most  note- 
worthy movement  was  that  registered  foi- 
United  States  shipping,  which  at  430,092 
tons  in  1921,  suffered  a  heavy  set-back 
from  the  figures  of  the  three  pieceding- 
years,  which  were  729, (ilO  tons,  508,000 
tons,  and  704,000  tons  respectively.  Italy, 
on  the  other  hand,  marked  a  substantial 
advance,  the  total  for  1921,  at  049,711 
tons,  being*  the  highest  since  the  war,  and 
comparing  with  392,870  tons  in  1920, 
450,000  tons  in  1919,  and  842,557  tons 
in  1913. 

Hamburg-America  Line. 

The  renuiikable  progress  of  Germany's 
maritime  position  is  instanced  by  the  re- 
port of  the  Hambuig-America  Line  for 
1921.  The  dividend  for  1921  was  10 
per  cent,  against  8  per  cent  for  1920  and 
1919.  The  programme  of  reconstruction 
is  stated  to  be  going  on  quite  satisfactorily 
and  last  year  27  passenger  ships  of  an 
aggregate  tonnage  of  70,000  were 
delivered,  while  43  new  ships,  with  a  total 
tonnage  of  200,000,  were  under  con- 
struction. 

The  Hamburg-.Vmerica  fleet's  net  ton- 
nage now  amountsto  nearly  410,000,  which 
compares  with  about  1,330,000  before  the 
war.  The  line  has  a  practical  monopoly 
of  the  freig-ht  business  with  Russia. 

Uniterl  States  Shipping  Subsidy. 

Holh  commercial  and  shipping  circles 
are  showing  considerable  interest  in  the 
Shij)ping  Subsidy  Bill  promoted  by 
President  Harding  in  Congress,  and  its 
probable  efFect  upon  the  future  of  the  U.S. 
Mercantile  Marine  is  being  discussed  from 
many  standpoints.  The  amount  of  the 
subsidy,  it  is  said,  will  not  have  any  effect 
npf)n  the  Treasury  of  the  U.S.,  the  diver- 
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s,ion  of  10  per  cent  of  the  Customs  receipts 
to  meet  the  subsidy  being  more  than  offset 
])y  the  greatei'  producing'  power  of  the  new 
tariff  measure,  and  the  Treasury  officials 
do  not  propose  to  put  forward  any  other 
scheme  for  the  requisite  replenishment  of 
the  funds  necessary  to  meet  the  subsidy 
requirements. 

The  subsidy  is  being  condemned  in 
general  business  ciicles  on  the  grounds  of 
unduly  favouring-  one  industry  at  the  ex- 
pense of  another,  and  the  suggestion  has 
been  put  forward  that  were  the  U.S. 
vShipping  and  Navigation  Laws  so 
amended  as  to  remove  some  of  the  handi- 
caps as  regards  wages,  provisioning,  and 
other  restrictions,  the  private  U.S.  ship- 
owner would  then  be  in  a  better  position 
to  compete  with  European  owners,  who 
are  not  so  hampered  in  the  conduct  of  their 
business. 

Another  Shipping  Failure. 

A  further  South  Wales  shipping  com- 
pany, the  Turner  Stea-ni  Navigation  Cc, 
is  about  to  collapse.  The  company  was 
fc  rmed  in  1920  with  an  authoiised  capital 
cA  £100,000  in  i'l  shares.  Although  the 
whole  capital  was  ott'ered  for  subscription, 
only  39,810  shares  were  taken  up,  and  the 
company  raised  £30,000  mortgage  on  its 
steamer,  the  Torquay,  which  had  been 
acquired  at  £75,000.  The  secretary  now 
intimates  that,  owing  tO'  the  serious  depres- 
sion in  shipping  values,  it  has  been  found 
impossible  to  meet  the  heavy  obligations. 
The  mortgagees  have  called  in  their  money, 
and  the  coinpany  is  faced  with  only  one 
co'urse — voluntary  liquidation.  It  is  far- 
ther stated  that  the  ]>reseijt^  jaLuf;  ,of  the 
steamer  is  only  £15,000. 


INSURANCE. 


Pilferage  Crowing  Less. 

The  underwriters  are  having-  a  happiei- 
time  now,  as  the  (daims  are  much  tewei- 
than  they  have  been  foi-  two  oi'  three 
years.  Indeed,  we  apear  to  be  gradually 
reaching  normal  again  in  this  respect.  In 
a  recent  interview  the  manager  of  a  large 
line  of  steamships  said  that  the  average 
amount  of  pilferage  paid  for  steamers 
dropped  to  £115  during  the  first  six 
months  of  1921  compared  with  the  average 
of  £400  in  1920,  and  £700  in  the  previous 
year.  He  expressed  the  opinion  that  the 
decline  in  the  amount  of  pilferage  claims 
is  due  to  two  main  causes,  the  altered  con- 
ditions, such  as  the  absence  of  congestion 
and  war-time  ii-responsibility  on  the  one 
hand,  and  the  eft'ect  of  the  system  of  tallies 
and  watches  as  recommended  by  the 
Chamber  of  Shipping  Committee  on  Pil- 
ferage, on  the  other. 

It  is  undeniable  that  the  careless  pack- 
ing of  goods  is  responsible  for  a  big  pro- 
portion of  pilferage,  and  the  75  per  cent 
clause  has  been  in  all  probability  effective. 
It  is  rather  interesting  in  view  of  the  con- 
ditions of  shipbuilding  and  the  many 
pessimistic  utterances  by  shipowners  to 
read  in  an  insurance  journal  that  "  there 
is  a  greater  demand  for  tonnage,  and  that 
there  is  a  great  improvement  in  the  export 
coal  figures.  This  means,  of  course,  that 
there  will  be  a  much  larger  tonnage  avail- 
able for  bringing  goods  from  abroad  at  a 
lower  freight,  and  this  will  have  the  eftVct 
of  consideiably  heartening  up  the  im])ort 
trade. " 
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Short-period  Insurances. 

Immediately      tiade     bectjmes  nion 
active,      there      can      be      no  douhi 
that    the  offices   will   do  a   pretty  sub 
stantial   business    in  short-period  insui 
ances,  says    Policy.       The    new  scahi 
of  rating  for  this  useful  class  of  policy  i  ' 
being  well  advertised  in  the  interim,  am 
evidence  of  its  favourable  reception  by  thi 
manutacturing  community  (and  particul 
larly   that   portion  of  it  which  finds  i' 
necessaiy  to  keep  a  good  proportion  of  ;( 
stock  in  the  warehouses  of  public  ca^-riel^ 
is  not  lacking.       It  has  always  been  ; 
somewhat  difficult  matter  to  carry  tlr 
former  scale  of  rating  in  the  face  of  com 
l)eiitoi's — to  quote  for  a  month's  insuranc 
one-foui'th  of  the  annual  late,  and 
other  periods  of  less  than  12  months  on  :| 
similar  high  basis.     The  new  scale  will 
also  affect,   to   the  insured's  advantage 
those  classes  of  risk  where  an  extra  pi  v 
nuum  is  charged  for  recognised  features  oi 
hazard     like    nightwork,     the     use  0' 
dangerous  materials,  etc.,  and  where  tli 
charge  is  subject  to  short-period  ratini,| 
Of  course,  the  revision  while  it  is  a  god 
send  to  the  outside  man,  will  mean  a  con 
siderable  addition  to  the  work  of  the  ii 
side  staff'.     For  short-period  insurance.' 
as  an  invariable  rule,  are  renewed  by  th 
issue  of  a  fi-esh  policy  and   not  by  a 
ordinary  renewal  receipt.     And  what 
game    it    will    be    when,    through  tl 
popularity  of  the  scheme,  every  day  i 
the  year  (Sabbaths  and  saints'  days  ii 
eluded)  brings  forth  its  crowd  of  expirin 
insuiances. 
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PoitTAHLE  Electric  Tools. — The  gre 
advantages  in  increased  and  more  rap 
production  which  is  made  possible  by  t 
use  of  portable  electric  tools   was  amp 
demonstrated  at  an  exhibition  of  indu 
trial  labour  saving  appliances   which  w 
recently  organised  by  the  General  EU' 
trie   Co.    Ltd.,    in   their  showrooms 
Magnet  House,  Kingsway.  Conspicuo 
among  the  exhibits,  most  of  which  we' 
connected  up  so  that  they  could  be  seen 
work,    was   a    xeiy   complete  range 
"Witton-Kramer"  portable  electric  too 
manufactured  at  the  company's  enginet 
ing-  works,  Witton.    These  tools  inchid 
breast  and  feed-screw  drills,  bench  dril 
grinders,     polishers     and  flexible-shs 
equipments.      These   tools    are    of  «()! 
and  substantial  construction.      The  exl 
bition     has     been     followed     up  1 
the   issue   of   an   eight-page  illustratl 
leaflet,  No.  V.  2,270,  offeiing  standai 
tools    and    ecjuipments    from  stork 
greatly  reduced  prices.       The  leaflet  \- 
beiny    ciicularised    to    the    trade,  an 
together  with  the  company's  policy 
display     and     ]>ractical  demonstratio 
should  lead  to  a  more  g-eneral  adoption 
these  genuine  labour-savers. 


The  Premier  Electric  Weldiiiifr  Co.  Ltd.  inform  li 
tiiat.  with  a  view  to  increasing  the  efRciencv  of  tlv 
orparvisation.  it  lias  been  decided  to  ronceiitvatd 
number  of  their  denartmenits  in  tlie  London  ar 
Airangonients  are  being  made  to  tran-fer  the  b<J 
office,  technical  and  research  laboratories  and  elil- 
trod-^  factory  to  the  undermentioned  addres*.  i' 
which  all  comnmnications  on  and  after  .Marc  li  > 
1S122.  mav  be  addre^ed  thereto,  viz.  :  The  Premp 
Electric  Welding  Co.  Ltd..  .Abbev  Wood.  Londii. 
.'S.E.2. 
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Patent  Abstracts. 


BEARINGS;  SCREW-AND-NUT  GEARING. 

172.955. — MicHELL  Bearings  Ltd.,  3,  Central 
Buildings,  Westminster. — (Assignees  of  A.  G.  M. 
Mitchell,  450,  Collins  Street,  Melbourne,  Australia.) 
— December  8,  1921. — To  obtain  pressure-film  lubri 
cation  thrust  bearings,  screw-and-nut  gearing,  etc., 
the  coacting  surfaces  are  made  of  slightly  different 
curvatures  so  as  to  form  tapering  interspaces.  In 
a  simple  thrust  block,  the  working  surface  of 
the  collar  secured  to  the  shaft  may  be  slightly 
convex,  the  coacting  stationary  surface  being  plane. 
In  the  form  shown  in  Fig.  1,  the  thrust  collar  1 
is  slightly  convex  and  bears  against  stationary 
plane    shoes    3    mounted    on    a    block    5  seated 


FIG  8. 


FIG  I 


spherically  in  a  frame  4,  the  shoes  being  retained  by 
a  ring  6.  The  upper  surface  of  the  block  5  is 
slightly  concave,  corresponding  to  the  surface  of  the 
collar  1.  If  motion  is  in  one  direction  only, 
portions  of  the  working  surfaces  of  the  blocks  may 
be  removed  at  the  leaving  ends.  In  a  modification, 
the  shoes  are  supported  on  a  circular  rib  formed 
on  the  block  5.  Fig.  8  shows  the  invention  applied 
to  a  screw-and-nut  mechanism.  The  screw  10  has 
two  threads  11,  12,  the  lines  of  intersection  of  the 
working  surfaces  of  the  threads  with  an  axial  plane 
being  slightly  inclined  so  that  these  surfaces  have 
a  slight  convexity.  The  nut  13  has  internal  threads 
15,  having  the  same  inclination. 

EJECTORS. 

173,543.— H.  Wade,  111.  Hatton  Garden,  London. 
—(Elliott  Co.,  Frick  Building,  Fifth  Avenue,  Pitts- 
burg, U.S.A.).— July  2,  1920.— Relates  to  single- 
stage  steam-operated  ejectors  suitable  for  the  ex- 
traction of  air  from  condensers  and  other  low- 
pressure  chambers  and  having  multiple  nozzles  in 
parallel  divided  into  shorter  or  "accelerating  " 
nozzles  associated  with  longer  or  "  compressing 
nozzles,  and  consists  in  so  proportioning  the 
accelerating  nozzles  that  each  may  deliver  an 
amount  of  steam  proportionate  to  that  fraction  of 
the  ai'ea  of  the  cross-section  of  the  combining  cone 
at  discharge  point  which  is  assignable  to  that  nozzle 


and  is  defined  and  termed  in  the  Specification  as 
the  "  intersice  area."  Fig.  1  shows  in  longitudinal 
elevation  and  Fig.  2  in  cross-section  on  the  line 
II  •  .  II  an  arrangement  with  accelerating 
nozzles  7,  compressing  nozzles  6.  induced  fluid  con- 
nection 3,  inducing  fluid  supply  pipe  5,  and  diffuser 
consisting  of  converging  or  combining,  throat,  and 
diverging  portions  2a,  2b,  2r  respectively.  Several 
modifications  conforming  to  the  above  conditions 
are  described,  among  them  being  that  shown  in 
Fig.  5,  with  accelerating  nozzles  11  and  compres- 
sing nozzles  10,  and  that  in  Fig.  9  having  a  single 
compressing  nozzle  13,  surrounded  by  accelerating 


nozzles  14.  For  the  best  practice  each  interstitial 
area  should  lie  lietween  50  and  100  per  cent  of  the 
average  interstitial  area  at  the  section  of  discharge 
of  the  accelerating  nozzles. 

FUEL  ECONOMISERS. 

172,894.— Babcock  &  Wilcox  Ltd..  30, 
Farringdon  Street,  London.— (Soc.  Francaise  des 
Constructions  Babcock  et  Wilcox,  48,  Rue  la  Bnetie. 
Paris.)— March  1,  1921.— An  economiser  comprises 


jointle.ss  headers  h  h^,  c  c' ,  with  partitions  d  r/' . 
tubes  a  arranged  in  clusters  and  bars  m .  each 
supporting  a  group  of  tubes,  the  cr.ds  of  each 
cluster  of  tubes  being  accessible  on  removal  of  a 
single  cover. 

CENTRIFUGAL  PUMPS. 

173,140. — C.  F.  Jones  and  Mather  &  Platt  Ltd., 
Park  Works,  Newton  Heath,  Manchester. — 
November  13,  1920. — Priming  water  is  supplied  to 
;i  pump  a  from  a  tank  /,  which  is  in  turn  supplied 
by  a  pipe  n  from  the  pump  delivery  pipe  e  through 
a  ball  float  valve  q.  The  pump  is  driven  by  means 
under  control  of  pressure  in  the  delivery  pipe  taken 


from  a  connection  u,  so  that  the  pump  is  set  in 
operation,  when  this  pressure  falls,  owing  to,  for 
instance,  leakage  from  the  foot  valve  or  the  ball 
float  valve,  and  the  first  action  of  the  pump 
replenishes  the  priming  tank.  The  ball  float  valve 
is  preferably  of  the  type  which  provides  a  full 
opening  immediately  the  float  tends  to  open  it. 

FURNACES. 

173,815. — J.  Clayton  and  H.  B.  Clayton, 
Catherine  Street,  Denton,  near  Manchester. — May 


27,  1921. — In  a  boiler  furnace  having  hinged  par- 
titions or  dampers  arranged  in  the  external  flues 
and  curved  and  bevelled  on  their  inner  edges  to 
follow  the  curvature  of  the  boiler  as  described  in 
Specification  4944/94,  the  side  partitions  e  are 
mounted  on  spindles  /  provided  with  a  square  por- 


tion g  to  receive  a  box  spanner  for  adjustment  pur- 
poses. The  partitions  h  in  the  bottom  flue  are 
adjusted  by  a  bar  i  from  the  front  of  the  furnace. 
Reference  has  been  directed  by  the  Comptroller 
to  Specification  4944/94. 

FURNACES. 

173.72G.— J.  Y.  Johnson,  47,  Lincoln's  Inn  Fields, 
I^ndon.— (American  Engineering  Co.,  Aramingo 
Street,  Philadelphia,  U.S. A.).— October  1.  1920.— 
An  inclined  underfeed  stoker  of  the  tvpe  described 
in  Specification  173,596  comprises  means  for  re- 
movably holding  a  series  of  extension  grates  in 


position.  The  lower  and  rear  edge  of  the  exten- 
sion grate  50  is  hooked  around  an  extension  51  of 
the  slidable  .structure  55,  and  the  forward  edge  is 
downwardly  flanged  to  enter  a  groove  in  the  part 
51o.  Plates  24  removably  secured  by  keys  30«  to 
extensions  28  of  the  plates  25  prevent  displacement 
of  the  grates  50. 

LATHE  AND  LIKE  DRIVERS  AND  CARRIERS. 

172,854. — C.  D.  Andrew,  Portland  House.  Park 
Road,  Buxton,  Derbyshire. — November  23,  1920. — 
Lathe    and    like    drivers    and    carriers  comprise 


driving  plates  2  suspended  from  the  face  plates 
1  by  pivoted  levers  4  acted  on'  by  springs  in  boxes 
7,  and  dogs  3  provided  with  set  screws  9  and  con- 
nected to  the  driving  plates  by  links  8. 
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Research. 


^0  stigma  cau  attack  to  the  eiigiueeiiug  and  allied  industries  in  l  egard  to  reseaich 
kork,  but  it  is  extremely  interesting  to  note  tliat  it  was  a  world-war  that  finally 
established  the  necessity  for  dctiniic  sclieiiies  oi  industrial  research.  Some  industries 
nave  lagged  behind,  nolably  those  engaged  in  the  preparation,  spinning  and  nuuui- 
jacture  of  textile  fibres.  A'ow,  when  it  is  recognised  that  the  coltou  industry,  tor 
I'xample,  is  the  secmul  lari^c^t  industiy  in  Great  Britain — second  only  to  agiiculture 
fi-tkis  wotul  negleci  is  sUiggei  ing.  i  Ins  great  industry  has  been  built  up  without 
j^cnowledge — even  to-day — of  the  colloid,  cotton.  A  colloid,  which  for  the„sy^e 
["iliameter  is  stronger  than  most  of  the  common  metals,  except  steel,  i's  so  d'6lic^ate 
'riliat  a  single  hair  is  almost  invisible,  and  yet,  as  stated  recently  by  Mr.  Kenneth 
jee,  is  capable  of  being  made  into  the  cheapest  clothing  known  to'  mankind. 

Now,  it  may  be  asked,  what  has  t^his  to  do  with  the  engineering  industry,  which 
t  is  already  acKnowledged  has  carried  out  research  for  years  ?  Only  this :  The 
jo-operation  of  the  engineer  in  the  inoduction  of  textile  machinery  is  absolutely 
['ssential.  More  excellent  investigation  and  more  intimate  knowledge  of  the  opera- 
^  ion  of  textile  machinery  has  been  carried  out  and  secured  in  the  past  by  electrical 
j  iig'ineers  seeking  knowledge  than  by  the  textile  machinists.  But  it  may  well  be 
j  .ithin  the  bounds  of  possibility  that  the  work  of  the  botanist,  the  scientist  and 
l-he  physicist  will  show  that  it  will  be  essential  to  remodel  the  ])resent  form  of  textile 
|iachinery.    It  is  here  the  engineer  will  come  in. 

:  The  employment  of  other  forces,  such  as  air  undei-  pressure  and  electricity,  may 
utilised  for  the  operation  or  control  of  parts  ^ow  mechanically  driven.  If  the 
extile  technologist  sees  a  vista  of  untold  possibilities  ahead  through  textile  lesearch, 
ja  it  will  be  found  the  engineer,  whose  work  will  no  doubt  become  more  delicate  and 
'ill  remain  quite  definite. 
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by  a  stamped  addressed  envelope.  'J  he  7-eceipt  of 
a  proof  does  not  imply  the  acceptance  of  any 
article. 


REFUSING  ORDERS. 


'*  the  manufacturer  justified  in  turning 
ay  orders?     It  is  a  big  question,  and 
|e  person  who  has  little  or  no  knowledge 
^manufacturing  methods  will  invariably 
ve  a  negative  reply.    In  a  daily  con- 
uporary  there  has  been  an  interesting 
T.'6spondence,  in  Avhich  several  instances 
re  given  of  manufacturers  refusing  to 
;ept  contracts  for  new  articles,  which 
'the  opinion  of  those  who  invented  them 
d  a  splendid  prospect  of  a  ready  and 
isiderable  sale.      In  two  instances  the 
lers  were  not  on  a  directly  speculative 
^is  at  all,  but  quotations  were  invited 
I'  a  fixed  number.    On  the  face  of  _  it. 
s    looks    like  •  lack    of  entei-prise, 
lecially   when    Germany   can  promise 
1  )mpt  delivery,  and  at  a  price  against 
ich  the  British  competitor  could  not 
npete,  were  he  willing  to  do  so.  The 


charge-  is  not  a  ncAv  one,  however,  and  we 
have  to  go  beneath  the  surface  to  find  the 
answer. 

A  firm  may  accept  an  oitlei'  for  au 
article  with  apparently  a  fair  profit  yet 
incur  considerablq  loss.  .  A"  firm  order  " 
may  be  a  wild  speculation.  The  tendency 
is  towards  specialisation  of  plants,  and 
those  who  complain  at  firms  refusing  to 
manufacture  new  articles  would  probably 
be  the  first  to  complain  if  the  principle  of' 
specialisation  were  abandoned.  It  is  an 
accepted  truth  that  we  must  organise  for 
([uantity  production  iu  nearly  all  depart- 
ments of  engineering.  Anyone  who  has 
an  inside  knowledge  of  engineering  works 
knows  the  scientific  planing  methods  that 
liaye  to  be  adopted  in  every  department 
to  ensure  quick  and  cheap  production.  To 
manufacture  a  simple  device  some  very 
ingenious  machining  jigs  may  be 
uecessaiy. 

True,  it  is  sometimes  an  economy  to 
make  a  jig  for  a  few  parts,  but  this  is  not 
t^e  only  point  to  be  considered  ;  the  whole 


organisation  of  the  works  may  be  dis- 
arranged. If  then  a  firm  accept  an  order 
for  a  number  of  a  new  article  it  must  con- 
sider  whether  there  is  likely  to  be  a 
market  for  it.  It  is  purely  a  matter  of 
business.  No  firm  is  morally  bound  to 
accept  orders  which  will  mean  an  ultimate 
loss.  The  inventor's  opinion  of  his  own 
work  is  unreliable.  Of  the  innumerable 
devices  that  we  patented  every  year  how 
many  prove  successful? 

Yet  there  is  another  side  to  the  question, 
and  one  of  the  dangers  of  speculation  is 
evident.  There  are  still  general  firms, 
however,  who  will  vmdertake  to  manufac- 
tui'e  for  those  who  have  not  their  own 
works,  and  it  should  not  be  difficult  to  get 
in  touch  with  those  and  make  suitable 
arrangements.  A  register  controlled  by  a 
(xoverument  department  has  been  sug- 
gested, but  we  do  not' think  anything  of 
this  kind  necessary.  What  is  more 
objectionable  than  refusing  orders  is 
accepting  them  and  not  delivering  to  date. 
This  is  pernicious  and  quite  inexcusable. 
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THE  METRIC  SYSTEM. 


The  metric  system,  instead  of  having  the 
unqualified  approval  of  the  engineering- 
profession,  is  frankly  disliked  by  many, 
and  objected  to  by  others,  because  of  the 
difficulties — apart  from  its  merits  or 
demerits — in  getting  it  thoroughly  under- 
stood in  the  workshops.  It  is  ge^nerally 
admitted,  even  by  enthirsiasts,  that  the 
praictical  difficulties  of  getting  a  general 
substitution  of  the  metric  system  for  the 
common  system  of  weights  and  measures 
woivld^be  great.  Tlie  Decimal  Association 
cannot  be  satisfied  with  the  result  of  its 
long  propaganda,  and  it  is  not  surprising 
that  it  is  modifying  its  methods.  Hitherto 
its  efforts  have  been  aimed  at  securing  by 
legislation  a  complete  change  from  the  old 
to  the  new  system  by  one  enactment. 
On  the  Continent  piece-meal  methods 
have  been  more  successful,  and  the 
Decimal  Association  now  recommend  the 
increase  of  weight  of  the  imperial  pound 
avoirdupois,  and  its  parts,  by  such  an 
amount  as  would  render  two  such 
"  metric  "  pounds  equal  to  one  kilogram  ; 
the  present  ton  could  be  leduced  by  Ih 
per  cent  to  make  it  equal  to  the  metric 
ton,  intermediate  denominations  being 
abandoned.  We  question  whether  the 
piece-meal  method  will  be  more  successful 
than  the  campaign  for  a  complete  change. 
For  certain  classes  of  engineering  the 
metric  system  is  the  superior,  and  for  all, 
perhaps,  it  is  equally  as  good  as  the 
common  system,  but  it  would  have  to  be 
better  for  every  purpose  to  be  universally 
adopted. 

In  the  United  States  a  Metric  Bill  is 
pending  just  now,  and  it  is  meeting  with 
very  strenuous  opposition.  A  special  sub- 
committee of  the  Senate  recently  heard 
evidence  for  and  againsi,  and  a  very  well- 
reasoned  and  exhaustive  statement  was 
made  by  the  editor  of  a  technical  journal, 
Mr.  Samuel  S.  Dale,  who  is  in  the  van  in 
the  fight  against  the  metric  system.  His 
case  was  not  based  on  sentiment  or  mere 
consei-vatism.  He  asked  the  ciuestions  : 
(1)  How  would  such  compulsory  use 
affect  the  Government  service?  (2)  How 
would  it  affect  the  people  outside  of  the 
(jovernment  service?  (3)  To  what  extent 
would  the  compidsory  use  of  the  metric 
system  by  the  Government  lead  to  its 
adoption  by  the  people  ? 

To  answer  his  first  point,  Mr.  Dale 
instanced  the  tariff  schedules,  and  also 
urged  that  a  change  from  the  fundamental 
English  standards  to  the  metric  would  at 
one  stroke  make  it  impossible  for  either 
the  officials  or  the  public  to  compare  the 
statistics  of  the  metric  census  with  any  of 
(he  census  reports  previously  compiled. 
How  ccmfusing  it  would  also  be,  he  stated, 
to  use  the  metric  system  for  survey 
purposes. 

Perhaps  the  strongest  argument  against 
a  compulsory  cliange  of  the  system  of 
measurement  is  that  weights  and  mea- 
sures are  deeply  rooted  into  the  life  of  the 
people,'  as  in  any  institution  in  our  social 
organisation:   even    tlie   (>ngincer  caniuit 


afford  to  ignore  the  aspect  of  the  c^ues- 
tion.  We  have  to  take  a  broad  view,  and 
recognise  the  insuperable  difficulty  of 
getting  the  people  as  a  whole  to  become 
familiar  with  something  that  is  almost  as 
strange  to  them,  and  as  difficult  of  com- 
prehension as  a  foreign  tongue.  That  a 
good  case  can  be  made  out  for  the  metric 
system  must  be  admitted  ;  it  appeals  to  the 
exact  scientific  mind,  but  the  practical 
man  will  not  be  easily  convinced  that  its 
adoption  would  make  for  general  indus- 
trial efiici(>ncy. 


SEMI-STEEL. 


We  have  not  read  so  many  complaints 
during  the  last  year  or  two  about  the 
iion-progressiveness  of  the  foundry.  The 
fact  I  is  that  the  foundry  industry  has 
liecome  very  enterprising  and  has  made 
greater  advance  since  1914  than  almost 
any  other  department  of  engineering.  It 
is  not  thai  there  is  very  much  that  is  quite 
new  to  record,  but  rather  that  there  has 
been  a  wonderful  development  of  pro- 
cesses that,  while  introduced  a  long  time 
ago,  have  not  until  recently  been  exploited 
to  the  fullest  extent.  Die  casting,  for 
instance,  is  at  least  40  years  old;  the 
r.ialleable  process  has  been  in  use  for  a 
long  time,  although  less  than  200  of  our 
•  ),000  foundries  produce  malleable  cast- 
ings, and  America  is  far  ahead  of  us, 
and  semi-steel  which  has  come  into 
prominence  of  late  has  been  tried  out  in 
many  quite  small  jobbing  foundries, 
admittedly  in  a  haphazayd  fashion,  for 
many  yeai's. 

Exact  knowledge  is  indispensable  to 
the  successful  pioduction  of  semi-steel, 
which,  taking  its  qualities  into  considera- 
tion, seems  likely  to  contest  the  field  with 
malleable  iron  castings  where  strength  is 
reciuired  at  less  cost  than  for. steel  cast- 
ings. It  is  much  stronger  than  cast  iron, 
more  homogeneous,  therefore  less  porous, 
and  it  otters  greater  resistance  to  wear. 
The  mixture  may  be  described  as. one  of 
10-25  per  cent  of  steel  added  to  ordinary 
grey  iron.  The  very  greatest  skill  in 
cupola  operation  is  necessary  to  get  good 
results,  and  although  the  Americans  have 
paid  gieater  attention  to  the  metal  thaji 
we  have  done,  it  is  being  used 
increasingly  for  high-class  work  where 
sound  metal  is  indispensable.  The 
electric  furnace  is  very  valuable  in 
foundries  producing  semi-steel  because 
scrap  can  then  be  successfully  used. 

With  regard  to.  the  jdiysical  and 
chemical  properties  of  semi-steel,  much 
depends,  of  course,  on  the  mixture,  bul 
it  has  been  calculated  that  the  strength 
above  that  of  ordinary  iron  is  from  25  to 
(iO  per  cent.  Tests  have  proved  that  with 
a  10  per  cent  steel  mixture  the  average 
transverse  strength  is  2,900  lb.,  as  against 
2,252  lb.  It  has  been  defined  as  a 
decarbonised  cast  iron.  Its  composition 
(diemically  limits  both  prosphorus  and 
sulphu)'  to  0'15  per  cent  maximum,  and 
the  carbon  to  r5'2  per  cent,  of  which  20 
per  cent  should  be  combined  carbon. 

There  is  still  room  for  a  great  deal  of 
experimental  and  research  woi'k  on  semi- 
steel,  and  it  is  ouite  useless  for  any 
foundry  to  undertake  its  production  unless 
it  does  so  on  a  scientific  basis. 


THE  MACHINE-TOOL  EXPERT 


The  machine  tool  expert  is  one  of  tin 
several  new  positions  that  have  beii 
created  by  the  development  of  the  auti 
mafic  and  semi-automatic  machine.  Hi 
knowledge  is  usually  restricted  to  meta 
working  machines,  and  his  duties  ai 
similar  to  those  undertaken  in  the  ol. 
days  by  the  millwright.  Indeed,  in  inau 
cases  he  more  nearly  approaches  the  old 
fashioned  millwright  than  many  of  thus 
who  are  known  as  such  to-day.  It  i 
generally  admitted  that  to  get  the  greate.- 
production  from  machines  skilled  supei 
vision  is  necessary,  especially  as  so  nuui 
machines  are  now  operated  by  miskille 
or  semi-skilled  labour.  In  the  big  sho 
there  is  plenty  of  woik  for  the  machiii 
tool  expert;  indeed,  there  may  be  moi 
work  than  he  can  properly  perform,  hi 
the  position  is  very  different  in  snia 
shops,  although  it  is  just  as  necessary  tlii 
the  machines  in  the  small  shop  should  1 
alwaj's  in  good  condition.  It  is  imperati\ 
then  that  the  millwright  in  a  small  she 
should  be  a  highly  skilled  man  who  ca 
perform  some  of  the  functions  that  won] 
fall  to  the  expeit  if  one  were  em  ploy  ei 
It  is  very  remarkable,  also,  the  degree  > 
skill  that  is  frequently  acquired  by  U 
best  type  of  machine  minder.  One  do' 
not  need  to  be  a  very  close  observer  wh( 
walking  through  a  mafdiine  tool  shop 
sort  out  the  machines  that  are  "  unde 
stood  "  by  their  operators. 

In  a  works  of  considerable  size  it  is  ce 
tainly  advisable  to  place  the  machin 
luider  the  care  of  a  machine  tool  expei 
A  writer  in  a  contemporary  recently  d 
fined  the  duties  of  such  a  position  as : 

Superintending  the  installation  of  t 
machinery.  Many  of  the  troubles  tb 
arise,  and  complaints  as  to  inaccurac 
are  due  in  the  first  instance  to  deferti 
installation  or  mishandling. 

The  carrying  out  of  the  make 
guaranteed  tests  (in  the  first  instance 
conjunction  with  the  makers'  expert). 

The  responsibility  for  the  maintenai: 
of  the  satisfactory  working  of  the  plant 

The  systematic  study  of  the  develc  • 
ment  of  new  designs  in  order  that  i- 
management  may  be  kept  informed  as  > 
their  progress. 

The  study  and  the  charge  of  instrr- 
tional  drawings  or  other  information  n  " 
issued  by  many  machine  tool  make , 
with,  of  course,  the  carrying  out  of  lJ 
instructions  contained  therein.  (It  in 
frequent  occurrence  to  find  that  sDi 
drawings  have  either  been  misplaced  r 
filed  aw'ay  without  regard  to  thir 
I)ui-pose.) 

There  are  many  minor  duties,  howev  . 
Modifications  are  continually  being  ni;'p 
in  an  up-to-date  machine  shop,  and  hi;  .' 
of  these  originate  from  the  operate 
Apart  from  technical  knowledge  al- 
gether  a  systematic  disposition  is  of  vnV 
yreat  value  to  the  machine  expert.  F 
has  to  depend  to  some  extent  on  the  - 
ance  of  those  who  work  the  macliii  ■ 
There  are  still  many  antiquated  and  r 
efficient  machines  in  use,  but  we  sugf;5t 
that  the  majority  of  these  ai'e  in  suiU 
shops,  especially  repair  shops,  which  a- 
not  attord  the  services  of  a  sjtecialist. 
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Factors  in  Efficient  Steam  Generation. 


By  DAVID  BROWNLIE,  B.Sc.(Hons.)Lon.,  F.C.S.,  A.M.I.Min.E.,  A.T.Mech.E.,  Mem.Am.Soc.Mecli.E. 
^0  l._STEAM-JET  FURNACE  BARS. 


Lis'  important  factor  iu  efficient  steam 
eneration,  especially  on  small  plants  and 
i  connection  with  the  burning  of  cheap 
nd  refuse  fuels,  is  the  steam-jet  furnace 
ar.  The  general  principle  of  these  bars 
J  the  application  of  forced  draught, 
ither  under  the  body  of  the  bars,  using  a 
losed  ash-pit,  or  more  usually  by  some 
3rni  of  hollow  bar,  each  of  which  is 
rovided  with  a  separate  steam  jet,  the 
ir  passing  up  from  the  body  of  the  bar 
brough  holes  or  slots  into  the  furnace 
bove.  The  steam  for  the  jets  is  also 
uperheated  by  first  passing  the  supply 
ipe  through  the  side  flues  on  its  way  to 
■je  jets. 


per  hour  is  burned.  Steam-jet  furnaces 
are,  of  course,  also  used  iu  many  opera- 
tions other  than  steam  generation,  such  as 
for  example,  for  brewing  coppers,  tar 
stills,  glass  furnaces,  cement  kilns, 
muffle  furnaces  and  metallurgical  fur- 
naces of  every  description.  Finally,  they 
will  work  ec[ually  well  with  hand-firing  or 
sprinkling  stokers. 

Advantages  of  Steam-jet  Furnace  Bars. 

The  advantages  of  steam-jet  furnace 
bars  are  g-enerally  claimed  to  be  as 
follows  :  — 

Prevention  of  Black  Smoke. — It  is 
usually  stated  thai  steam-jet  furnace  bars 
will  prevent  black  smoke,  meaning  by 
this,  when  used  for  burning  any  kind  of 


Fig.  1. — Sectional  View  of  "  Meldium  ''  Improved  Silent  Furnace,  as  fitted  to  Lancasliiie  and  Corui;-h  Boilrr 


j_  This  type  of  furnace  is  more  particularly 
l<3plicahie  to  the  burning  of  all  kinds  of 
j  ferior  fuels,  such  as  smoke-bos  ashes, 
['ke  breeze,   tanyard  refuse,  anthracite 
i  liu  and  general  factory  refuse,  especially 
;  lien  mixed  with  a  certain  proportion  of 
(  tter-class  fuel.    It  is  paiticularly  used 
|-i  gasworks    boiler    plants,    using  the 
jifuse  coke  breeze  as  fuel. 
'Such  fuels  can  only  be  burnt  efficiently 
I  th  a  very  strong  draught,  and  the  steani- 
it  furnace  is  specially  well  adapted  as 
le  draught  is  only  applied  locally,  and 
I  ere  is  little  tendency  for  the  fuel  to  be 
(Own  off  the  bars  before  it  is  burnt,  as  is 
•■.en  the  case  with  mechanical  draught, 
lis  style  of  furnace  is  also  very  suitable 
V  burning  coke,  provided  that  not  more 
an  20  lb.  per  s'quare  foot  of  grate  area 


fuel,  whether  high-grade  or  low-grade 
ciuality.  I  must  confess  that  in  my  own 
opinion  I  do  not  think  that  this  claim  is 
justified.  My  experience  has  been  that  if 
the  fires  are  allowed  to  get  at  all  thick, 
excessively  bad  black  smoke  is  produced 
at  once,  and  much  worse  than  with 
ordinary  natural  draught.  The  reason  is 
that  the  draught  is  intensely  localised, 
and  I  think  the  secret  of  working  steain- 
jet  furnace  bars  efficiently  is  to  keep 
much  thinner  fires  than  is  usual,  so  as  to 
allow  the  fuel  to  have  the  full  benefit  of 
the  localised  forced  draught.  Under  these 
conditions  there  is  no  doribt  that  the 
tendency  to  black  smoke  is  reduced,  but 
it  will  not  be  unfair  to  steam-jet  furnaces 
to  say  that,  in  averages,  as  boiler  plants 
are  being  worked  to-day.  there  is  just  as 


much  smoke  being  produced  from  these 
furnaces  as  from  any  other  type  of 
furnace. 

No  Rush  of  Cold  Air  when  the  Fire 
Doors  are  Open. — This  is  undoubtedly  a 
minor  advantage  of  the  steam-jet  bars, 
since,  as  already  stated,  the  draught  is 
intensely  local  and  obtained  by  means  of 
the  steam  jets  only.  There  is  no  tendency 
for  a  large  volume  of  cold  air  to  rush  into 
the  furnaces  as  soon  as  the  doors  are 
opened. 

The  DraugJit  is  Under  Efficient  Control. 
— This  also,  of  course,  is  an  advantage  of 
the  steam-jet  furnace  bar,  which  is  shared 
by  mechanical  draught.  The  air  supply 
i:<  very  easily  and  cjuickly  regulatecl  by 
means  of  a  steam  valve, 
andi  consequently  almost 
any  rate  of  combustion 
can  be  quickly  achieved. 
It  must  be  remembered, 
however,  that  this  ad- 
vantage is  accompanied 
by  the  disadvantage  of 
requiring  more  attention 
())i  the  part  of  the  fire- 
men. The  tendency  is 
to  open  the  jets  full  on 
and  to  leave  them  on  all 
day  long  quite  iriespec- 
ive  of  the  varying  con- 
ditions of  the  demand 
f(U'  steam,  and  it  seems 
to  be  almost  impossible 
to  get  intelligent  opera- 
tion in  the  average  fire- 
lole,  whatever  appli- 
ances and  equipment 
may  be  used. 

increased  SteamGene- 
ration. — It  is  generally 
claimed  by  makers  of 
steam-jet  furnace  bars 
that  increased  steam 
generation  is  obtained. 
This  statement  means 
jiresumabljr  as  compared 
with  natural  draught, 
and  not  with  regard  to 
other  forms  of  mechani- 
cal draught,  such  as 
induced,  forced  and 
draught.  In  comparison  with 
natural    draught,    it   is  quite 


balanced 

ordinary    .  ^ 

coirect  to  say  that  steam  jets  will  give  more 
evaporation  by  increasing  the  temperature 
of  the  fires  and  the  amount  of  fuel  burned 
per  square  foot  of  grate  area  per  hour_. 

Durability  of  Fire  Bars.— There  is  no 
doubt  whatever  that  the  use  of  steam 
jets  has  a  remarkably  protective  effect  on 
the  fire  bars.  This  seems  to  be  due  to 
the  cooling  effect  of  the  steam,  which 
pi-events  red-hot  clinkers  sticking  to  the 
bars.  It  will  be  no  exaggeration  to  say- 
that,  under  reasonable  conditions,  the  lite 
of  steam-jet  furnace  bars  is  anythrng 
from,  sav,  12  to  20  years,  whereas 
ordinan^  cast-iron  bars,  with  natural  or 
mechanical  draught,  will  not  last  much 
more 'than  12  to  18  months.    During  the 
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life  of  a  boiler,  for  exniuple,  say  20  years, 
this  is  obviously  a  sub-~t;iiitial  ecouoniy 
and  a  point  in  favour  of  (he  steam-jef 
furnace  bar. 

Prolongs  the  Life  of  the  Boiler. — 
Another  advantap-e  claimed  is  that  steam- 


possible  with  natural  draught.  Speaking- 
very  roug'hly  also,  they  are  of  particular 
advantage  as  compared  with  mechanical 
draught,  when  certain  giades  of  fuel  aie 
burned,  especially  coke,  coke  breeze  and 
factory  refuse. 


Elevation  of  Female  Side  of  Firebar.    ("Superheat"  Furnace.) 


l-i'in.  2. — Elevation  of  Male  Sice  ot'  Firebar.     ("Supei lieat Furnace.) 


testing  of  steam  boiler  plant,  and  lia 
devoted    particular     attention    to  t 
amount  of  steam  used  by  nozzles.  I 
lished  in  Engineering,  January  16,  19) 
('■  Exact  Data  on  the  Running  of  Stef 
Boiler  Plant,    No.  3:    The  Amount 
Steam  Used  by  Steam  Jets  "),  the  resu>< 
of  investigations    carried    out    into  i 
working  of  130  boiler  plants  fitted  w  . 
steam-jet  furnaces,  11  diffeient   types  t 
hand-fired    furnace    and    eight  difteiit 
type.s  ol  meohanically-fiared,  compirsij 
437  boilers,    with  a  coal    bill  of   ab(  t 
1,000.000  tons  per  annum.    The  resv  ^ 
are  tabulated  below.  \ 

It   will  be  seen,    therefore,  that 
average  amount  of  steam  taken  by 
hand-fired  bars  was  G'6  ^Der  cent  of 
])i()ducticn,  an  almost  identical  result  \^ 
ihat  of  mechanical  stokers.  Assuming  tji 
35  per  cent  of  the  boiler  plants  of 
United  Kingdom  are  fitted  with  steam 
furnaces,  this  would  correspond  to  a  o 
bill  of  31,500,000  tons   of    coal  bur 
with  steam  jets,  and  at  6T)  per  cent  of 
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jet  furnace  bars  prolong  the  life  of  iiic 
boiler,  because  of  the  even  temperature  of 
the  fires.  My  own  opinion  is  that  steam- 
jet  furnace  bars  are  of  no  fxdvantage  in 
this  resi^ect.  In  the  first  place,  the  life 
of  a  "Lancashire"  boiler ''with  natural 
draught  is  a  very  long  one,  and  there  are 
many  instances  known  of  boilers  Avith 
natural  draught  that  have  been  running 
in  this  country  for  50  years,  and  25  yeai  s 
is  comparatively  common.  Any  advantage, 
therefore,  of  steam-jet  furnace  bars  in  this 
direction  is  a  very  minor  one.  My  own 
candid  opinion  is  that,  if  anything,  steam- 
jet,  furnace  bars  reduce  the  life  of  the 
boiler,  because  when  carelessly  worked 
they  are  apt  to  "  localise  "  the  heat.  How- 
ever, there- are  many  instances,  especially 
iir  gasworks,  of.  boilers  fired  'with  steam- 
jet  furnace  bars  that  have  been  running 
■for  30  to  40  years. 

Greater  Eflieieney. — -It  isi  qften  stated 
also  that  sleam-jet  furnace  bars  increase 
the  efficiency  of  the  boiler  plant.  This 
bald  statement  may  be  true  in  sqi^p  cases, 
brrt  it  can  e(iually  be  used  to  almost  every 
appliance  that  has  ever  been  installed  on 
boilers.  The  question  of  the  efficiency  of 
a  boiler  ]>lant  chiefly  depends  on  the  skill 
and  attention  with  which  it  is  worked, 
and  under  such  conditions  equally  good 
results  can  be  obtaiired  with  natural 
draught  as  with  any  fornr  of  forced  or 
induced  draught.  In  the  ease  of  inferior 
fuels  only,  it  is  certainly  correct  to  say 
that  steam- jet  furnace  bars  will  give 
better  results  than  natural  draught,  but 
I  do  not  agree  that  they  will  necessarily 
give  better  results  as  compared  with 
mechanical  draught. 

Easy  Cleaning  of  Fires. — It  is  also  a 
f?ict  that,  generally  speaking,  fires  are 
more  easily  cleaned  ^'ith  steam-jet  furnace 
bars  as  compared  with  natural  draught, 
because  the  cooling  effect  of  the  steam 
jets  prevents  the  clinkers  sticking  to  the 
bars. 

Efficient  Burning  of  Lov;-grade  Fuels. 
— As  already  discussed,  steam-iet  furnace 
bars  are  in  .many  cases  a  decided  advan- 
tage in  this  respect,  and  there  is  no  doubt 
that  they  will  burn  many  forms  of 
inferior  fuel  that  would  be  entirely  im- 


Disad vantages  of  Steam-jet  Furnace 
Bars. 

Amount  of  Steam  Used  by  Steam  Jets. 
— This  is  in  practice  a  most  serious 
disadvantage  of  the  steam-jet  furnace. 
Most  makers   say   that  the    amount  of 


L 


production,  would  equal  2,000,000  t 
coal  used  per  annum  for  the  sole  ptji] 
of  supplying  steam  to  .steam  jets 
own  opinioii,  the  general  cause  of 
excessive  amount  of  steam  being  usmis 
not  so  much  the  design  of  the  bars  asc 
less  attention  in  working,  and  I  9<\\n 


.\ MOUNT  OF  STEAM  USED  BY  STEAM  JETS. 
Average  Results  fob  Hand  Firing. 
(Nett  average  6-6  per  cent  of  the  production.) 


Type  of 
Apparatiis. 

No.  of 
Plants 
fitted. 

Total  No. 
of 
Boilers. 

Per  cent  of 
production  of 
Plant  used 
by  Jets. 

Total  Coal 

Bill  of 
the  Plants, 
per  anrmm. 

Total  Cwi 
Bill  iiM  fl 
the  .bi: 

A 

6 

17 

7-6 

20,200 

153.V.> 

B 

4 

7 

4-5 

15.400 

693  i» 

C 

3 

6 

7-3 

9,234 

674  II: 

D 

18 

60 

tv3 

137,005 

S361-.V 

E 

7 

22 

8-1 

55,450 

4401  4 

F 

2 

3 

3i' 

5,850 

1S7  l> 

G 

2 

4 

.5-0 

6,600 

330  0 

H 

2 

fi 

7-7 

14,400 

1 1(18  (  i| 

I 

3 

1) 

4-4 

8,525  ' 

375  II 

J 

1 

15-25 

4,000 

610  ( 

K 

6 

lf> 

■ 

5-9 

35,346 

2(i7i' 

Total   

54 

149 

312,010 

2071.->  7 

Average  Results  fob  Mechanical  Firing. 
(Net  average  6-7  per  cent  of  the  production.) 


Type  of 
Apparatus. 


Sprinkling  Stoker- 

A  

B  

C  


No.  of 
Plants 
fitted. 


Coking  Stoker- — 
A  


B 
C 
D 
E 


25 
16 
7 


13 


Total  No. 
of 
Boilers. 


Per  cent  of 
production  (jf 
Plant  used 
by  Jets. 


Total 


76 


73 
45 
23 


12 
3 

66 
.3 

63 


5-0 

5-25 

5-0 


2-3 
13-S 
S-O 


Total  Coal 

Bill  of 
the  Plants 
per  annum. 


288 


140,346 
95,550 
30,070 


21,050 
5,750 

221.950 
4,900 

I  S5.250 

704.865 


Total 
Bill  usec|y 
the 


.Tfl 


7017 
50  111 
150  3 


13s 


46.S  1  ■ 


steam  used  is  no!  more  than  2  i)er  cent 
of  the  production,  although  one  maker 
states  3  to  4  per  cent.  I  have  had  a  very 
long  experience  in  connectioir  with  the 


thai  inuU'r  luojier  wdiking  conditi 
figure  should  not  be  more  than 
cent  of  tlu'  pi'oduction,  in  average- 
(  To  he  cnntiniirtJ). 
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SOME  RECENT  BOILER 
DEVELOPMENTS. 

Iecknt  developments  in  boiler  design  and 
oiistrut'tion  have  commercially  removed 
lie  limitations  as  to  pressure,  size  and  out- 
lUt,  and  have  placed  boilers  on  an  equal 
lane  with  generating-  equipment  as  to 
eliability  in  operating"  service,  V.  Z. 
aracristi,  of  New  York  City,  membei- 
f  the  American  vSociety  of  Mechanical 
Ingineers,  stated  in  a  paper  on  "Recent 
loiler  Developments,"  read  at  a  joint 
iieeting  of  the  American  Society  of 
lechanical  Engineers  and  the  Stevens 
Engineering  Society. 
"  The  total  investmeiii  of  a  steam  pio- 
ucing  unit  covers  items  other  than  the 
loiler  proper,  and  is  the  economic  justi- 
Lcation  for  large  size  lioilers,"  Mi-, 
'aracristi  declared.  "  Large  units, 
lowever,  are  not  justified  in  small  instal- 
ations,  or  where  water  or  operating  coii- 
litious  are  such  that  the  boiler  has  to  be 
•ut  of  service  for  any  gTeat  length  of 
inie,"  he  added. 

"  Generally  speaking,  the  larger  the 
loiler  proper,  the  less  the  investment  pei- 
init  of  steam-making  capacity,"  Mi-, 
"aracristi  continued.  "  This  difference, 
lOwever,  is  not  great  when  considered  in 
t^niis  of  total  power  plant  cost.  The  iu- 
tallation  of  large  boiler  units  entails 
urnace  and  setting  costs  which,  when  ex- 
)ressed  in  terms  of  horse  power  rating, 
lecrease  rapidly  as  the  size  of  the  uiiil 
ncreases,  up  to  a  point  where  the  setting 
lecomes  abnormal  and  requires  special 
onsideration  to  provide  for  expansion  and 
■outraction  stresses. 

"Early  attempts  al   large  unit  boiler 
I  unstruction  resulted  in  extremely  heavy 
xpense  for  constructive  development  woi-k 
n  the  part  of  the  purchaser,  not  because 
f  difficulties   with   the   boiler,    but  on 
fccount  of  difficulties  in  furnace  design 
•nd  construction.    Practice  in  connection 
-•ith  furnace  design  has  now  made  pos- 
ible  the  construction  and  use  of  boiler.'- 
jif  relatively  large  capacity.    Among  the 
t'U'ge  modern  boilers  which  have  been  in 
fperation  a  sufficient  length  of  time  to 
Lave  developed  structural  -weaknesses,  it 
ny,  are  the  boilers  at  the  Ford  Motor 
fo.'s  nlant  at  Tliver  llouge. 
i  "  The  construction  of  these  boilers  was 
jastified  for  the  reason  that  the  size  of 
j|ie  operation  at  the  River  Rouge  plant 
Inquired  a  power  plant  having  a  nominal 
^ipacity  of  30,000  boiler  horse  power,  and 
lis  could  best  be  obtained  by  the  installa- 
■ion  of  units  of  large  size.    But  for  the 
jsperience  obtained  through  information 
uisseniinated  throuoh  the  publications  of 
Ire  American  Society  of  Mechanical  Ena-i- 
leers  by  the  Detroit   Edison   Co.,  full 
flvantage  of  which  was  taken  in  the 
1 5sign  and  construction  of  the  Ford  plant, 
I  is  quite  possible  that  the  Ford  installa- 
jon  might  not  have  been  so  successful 
ji'dn  the  start  in  its  operation. 
I  "  The  true  measure  of  a  boiler  instal la- 
Ion  is  not  the  number  of  square  feet  of 
jiating  surface  available,  but  the  evapora- 
ve  capacity  of  such  structure. 
"Radical  future  progress  in  the  opeia- 
/on  of  stationary  steam  generating  units 
'  a  materially  higher  capacity  than  at 
'esent  found  apparently  rests  in  its  en- 
retv  on  the  method  of  firing  and  furnace 
ivelopment.    The  mere  piling  up  of  heat- 
g  surface  in  order  to  create  a  unit  of 


large  caT)acity  answers  no  real  economic 
need.  The  real  requirement  is  to  take 
existing  practice,  and  secure  thereform 
large  evaporative  returns.  The  use  of 
<'ondensed  water,  with  its  freedom  from 
encrusting  material,  will  probably  be  of 
more  assistance  in  the  development  of 
high  capacity  in  steam  boilers  than  any 
other  single  item . 

"  The  true  measure  of  efficiency  of  a 
boiler  installation,  in  the  last  analysis,  is 
its  cost  divided  by  its  evaporative  capa- 
city, and  only  indirectly  by  efficiencies  in 
terms  of  its  thermal  ability  to  convert 
heat  into  steam.  High  thermal  efficiency 
is  secondary  and  only  justified  when  eva- 
porative demands  ai'e  such  as  to  reduce 
fixed  charges  to  a  point  where  i-cductio:! 
in  fuel  cost  becomes  attractive. 

"  Each  spare  unit  installed  to  take  caic 
of  peak  load  brought  about  by  the  neces- 
sity for  repairs  and  renewals  in  boilers  is 
an  admission  of  weakness  in  workmanship 
and  material,  or  is  due  to  conditions  which 
could  be  eliminated  bj-  the  use  of  water 
free  from  encrustation  material.  The  re- 
(luirements  for  continuous  operation 
accentuate  the  desirability  of  the  highest 
grade  of  workmanship  and  material  which 
is  only  possible  in  modern  plants  provided 
with  modern  facilities. 

"  A  higher  capacity  per  iiiiil  of  in- 
stalled boiler  <*apacity  can  be  obtained 
Ihrough  the  use  of  ecoiiomisers.  T'heir 
use  also  tends  to  flatten  our  the  efficiency 
curve  at  high  rating.  Attention  .should  be 
called,  however,  to  the  fact  that  the 
economic  justification  for  economisers  can 
only  be  expressed  in  terms  of  evaporative 
output  at  ratings  above  normal,  and  their 
justification  decreases  as  the  eiiiciency  of 
I  lie  furnace  and  boiler  increases. 

"  The  justification  for  capital  expense 
in  order  to  reduce  operating  costs  rests 
entirely  on  plant  output  per  unit  of  time 
for  the  reason  that  interest  and  deprecia- 
tion charges  are  constant  and  can  only  be 
brought  within  reasonable  limits  by  being 
spread  over  large  units  of  output. 

"  For  instance,  assuming  a  3,000  h.p. 
plant  using  fuel  having  14,000  B.Th.U. 
heat  value,  at  5.00  dols.  per  ton  delivered, 
the  cost  of  fuel  will  remain  constant  per 
1,000  h.p.  operation  on  an  equal  combined 
thermal  efficiency  basis,  whether  this 
plant  is  operated  3,000  hours  per  year  or 
G.OOO  hours  per  year.  However,  on  a 
G, 000-hour  operation,  as  compared  with 
3, 000-hour  operation,  the  fixed  charges 
will  be  immediately  cut  in  half. 

"In  a  general  w^ay  it  would  appear 
from  casual  investigation  that  the  develop- 
ment of  equipment  which  can  economi- 
cally handle  extremely  high  boiler  pres- 
sure is  restricted  through  the  physical 
characteristics  of  the  materials  used,  not 
only  in  the  prime  mover  itself,  but  in  the 
piping  and  auxiliaries  necessary  in  con- 
nection therewith,  due  to  the  sensible  heat, 
without  -ndiich  steam  pressure  is  not 
possible. 

"  The  heat  carrying  capacitv  of  stea^^i 
being  independent  of  its  pressure,  as  has 
been  previously  pointed  out,  it  would 
seem  that  relatively  low  steam  pressure, 
plus  a  high  degree  of  superheat,  would 
give  better  thermal  results.  In  other 
words,  it  would  decrease  the  plant  con- 
sumption in  British  thermal  units  per 
kilowatt  ouput,  particularly  for  the  reason 
that  the  exit  gas  temperatures  are  not 
governed  by  the  superheater  unit  tempera- 


ture, but  by  the  temperature  of  the  water 
and  steam  in  the  boiler  proper. 

"  The  economic  justification  for  large 
size  boilers  does  not  rest  in  the  unit  itself, 
but  is  only  Ijrought  about  by  a  reduction 
in  the  building-  and  epuipment  costs  in- 
cident to  the  operation  of  the  boiler  unit. 
The  tendency  in  modei'ii  plant  design  is 
logically  in  the  direction  of  reducing  the 
number  of  steam  producing  units  in  rela- 
tion to  kilowatt  capacity.  This  is  the 
natural  result  of  improvements  in  boiler 
design  and  construction,  in  combination 
with  the  use  of  better  water,  which  has  so 
reduced  the  liability  of  shut  downs  in  the 
steam  producing-  unit  as  to  eliminate,  in  a 
large  degree,  the  necessity  for  sui-plus 
equipment. 

"  The  advances  whi(di  lia\e  been  made, 
and  the  manufacturing  facilities  available 
for  the  construclion  of  boilers,  have  now 
placed  them  in  an  equal  (dass  as  to  ability 
to  operate  over  long  periods  of  time  with- 
out liability  or  necessity  for  shut  downs 
due  1o  boiler  troubles." 


RECRYSTALLISATION  IN 
CUPRO-NICKEL. 

In  a  paper  presented  at  the  annual  general 
meeting  of  the  Institute  of  Metals, 
Mr.  F.  Adcock,  M.B.E.,  B.Sc,  attacked 
it  in  a  conventional  manner  by  observing 
under  the  microscope  the  polished  and 
etched  surfaces  of  metal  specimens  which 
had  been  subjected  to  various  degrees  of 
cold  working  and  heat  treatment. 

Cast  cupio-iiickel,  annealed  until  homo- 
geneous, was  selected  as  a  suitable  basic 
material,  since  good  etchings  were  obtain- 
able with  the  citric  acid  attack  (electro- 
lytic). The  metal  was  able  to  -wnthstand 
a  considerable  amount  of  cold  working 
and  yet  was  sufficiently  hard  to  permit  of 
rapid  ])reparation  for  micro  examination. 

Material  wdiich  had  been  subjected  1o 
reductions  of  50  per  cent  and  88  per  cent 
by  cold  working  was  examined,  and  ob,ver- 
vations  were  made  on  the  nature  and 
direction  of  certain  strain  planes  which 
passed  through  most  of  the  crystal  gTains 
of  the  distorted  metal. 

The  possibility  of  a  gradual  distortion 
of  the  crystal  structure  apart  from 
"  slip  "  is-  also  dealt  with,  and  reference 
is  also  made  to  the  cavities  which  appeared 
on  etch'ng  the  worked  material. 

In  order  to  follow  the  process  of  recry- 
stallisation,  cold  worked  specimens  which 
had  been  annealed  for  fixed  periods  of 
time  at  progressively  higher  temperatures 
were  examined  microscopically. 

It  was  noticed  that  the  first  effect  of 
annealins'  was  the  accentuation  of  the 
"  strain  "  markings  previously  vi-^ible  in 
the  worked  specimens,  followed  at  hieher 
annealing  temperatures  by  the  appearance 
of  new  crystal  grains  which  were 
generally  associated  w'th  the  previously 
mentioned  "strain"  markings  and 
occasionally  with  old  crystal  grain 
boundaries. 

New  grains  wdiich  appeared  on  the  sites 
of  the  "strain"  lines  were  frequently 
elongated  in  the  direction  of  +he^-p  h'-ie- 
and  not  necessarily  in  the  direction  of 
rolling,  and,  further,  the  c-vstal1'''>- 
orientations  of  such  grains  were 
apparently  not  related  to  that  of  the  old 
grain  in  which  they  were  born, 
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Coal  Storage. 


The  general  idea  of  spontaneous  ignition 
of  coal  is  that  there  is  some  rather  un- 
stable constituent  present  in  freshly  mined 
coal  and  that  when  air  is  supplied  in  just 
the  right  amount  and  the  cover  is  sufficient 
to  prevent  the  dispersion  of  the  heat  too 
rapidly,  this  imstable  substance  will 
oxidise  and  generate  enough  heat  to  bring 
the  coal  itself  up  to  the  point  where  it 
will  oxidise  on  its  own  account  and  event- 
ually take  fire.  In  favour  of  the  unstable 
constituent  hypothesis  is  the  fact  that  fires 
are  more  fiequent  in  freshly  mined  coal 
than  in  piles  of  long  standing ;  also  that 
coal  which  has  once  started  to  heat  and  has 
been  cooled  by  spreading  and  repiling 
seldom  heats  again.  Conversely,  fires 
occur,  though  infrequently,  in  coal  which 
has  lain  in  storage  several  months,  and  the 
greater  number  of  fires  in  piles  of  freshly 
mined  coal  may  be  explained  by  the  tar 
greater  number  of  such  piles.  Further, 
no  one  can  say  how  many  of  those  piles 
which  were  used  up  comparatively  quickly 
.  would  have  taken  fire  if  they  had  been 
left  standing  a  little  longer. 

On  tlie  sul)ject  of  air  su])ply  there  is 


An  instrument  of  jjiecision  for  explor- 
ing coal  piles  consists  of  a  large  auger  with 
flared  lips,  as  shown  in  Fig.  1,  with  an 
opening  drilled  in  the  point  in  which  a 
small  armoured  maximum  thermometer 
can  be  inserted.  With  a  20  ft.  length  of 
h  in.  pipe  as  a  stem  this  can  be  screwed 
down  into  a  coal  pile,  using  an  18  in. 
pipe  wrench  as  a  handle,  until  the  ther- 
mometer is  about  4  ft.  from  the  ground 
(usually  the  hottest  zone  of  a  pile)  and  left 
about  tive  minutes  until  it  has  come  up  to 
I  he  temperature  of  the  sunounding  coal. 
Then,  by  shaking  slightly  up  and  down, 
the  grip  of  the  auger  point  on  the  coal 
can  be  broken  and  the  pipe  pulled  sli  aight 
up,  saving  time  and  avoiding  the  chance 
of  the  auger  screwing  off  in  the  pile  and 
l)eing  lost  for  good. 

By  making-  a  survey  in  this  way,  witli 
points  at  the  corners  of  8  ft.  or  10  ft. 
squares  if  the  top  of  the  pile  is  fairly 
level,  or  at  similar  intervals  along  the 
peaks  of  tlie  ridges  and  to  each  side  if 
iri  egular,  and  sub-dividing  wherever  a  tem- 
jjerature  of  120  deg.  Fah.  is  found,  warm 
spots  can  be  accurately  located  and  ample 
warning  given  to  stop  piling  coal  in  one 
location  or  to  begin  moving  it  to  prevent 
a  fire.   A  verv  satisfacton'  wav  to  record 


Fig.  1 


practically  no  ([uestiou.  When  coal  is 
piled,  particularly  by  dumping*  fiom  an 
elevator,  the  lumps  naturally  roll  down 
the  pile  and  form  a  porous  floor  for  the  re- 
mainder of  the  coal  so  that  the  air  can 
easily  circulate  in  along  the  ground  to  Ihe 
interior  and  there  rise  up  through  the 
openings  between  the  coal  particles.  It 
would  seem  that  the  air  supply  is  generally 
deficient,  that  is,  not  enough  air  pene- 
trates and  oxidises  the  coal  to  generaie 
heat  as  fast  as  it  is  dissipated  and  only 
gentle  warming  of  the  .coal  is  noticed. 
This  is  the  case  with  coal  piled  in 
summer  when  the  coal  and  air  are  at 
approximately  the  same  temperature  and 
the  difference  in  temperature  of  the  air 
between  day  and  night  is  comparatively 
small. 

Slow  oxidation  is  apparently  always 
present  in  coal  piles  whether  there  is 
noticeable  heating  or  not,  as  g-as  samples 
taken  from  the  interior  of  coal  piles  always 
show  considerable  quantities  of  carl)on  di- 
oxide and  very  little  oxygen.  Where  the 
temperature  of  ihe  coal  was  below  .150 
deg.  Fah.  no  carbon  monoxide  or  methane 
detectable  by  an  ordinary  Hempel  gas 
analysis  was  found,  bul  the  analysis 
seldom  accounted  for  the  full  percentage  of 
oxygen  present  in  the  air,  showing  that 
some  l)nd  be^-n  absorl)ed  bv  the  coal. 


.such  observations  is  to  have  blue  line 
j)rints  of  the  storage  yard  and  mark  crosses 
at  the  points  tested  with  the  temperature 
found  below,  entering  subsequent  tempera- 
tiires  in  different  coloured  inks  to  some  de- 
finite schedule  so  that  the  status  of  the 
temperature  of  the  coal  can  be  taken  in  at 
a  glance,  which  parts  are  heating  up, 
which  steady,  and  which  cooling,  if  any. 

As  a  rule,  coal  which  reaches  a  tem- 
])erature  of  150  deg.  Fah.  is  dangerous 
and  will  probably  heat  up  and  take  fire 
unless  some  means  are  taken  to  cool  it. 
Where  temperatures  of  200  deg.  or  over 
are  found  the  coal  should  be  moved  at 
once,  as  above  this  point  it  heats  very 
rapidly  and  will  take  fire  in  a  few  days. 

Fires  are  also  started  by  pieces  of  wood 
in  the  coal,  the  legs  of  wooden  trestles 
being  a  favourite  place  as  they  are 
usually,  too,  in  the  deepest  part  of  the 
pile.  It  is  a  very  worth  while  pi-ecaution 
to  put  in  cement  piers  for  a  trestle  or  en- 
case the  wooden  posts  with  a  good  solid 
layer  of  it  as  only  extra  pood  fortune  will 
escape  having  one  or  two  burned  up  every 
year. 

Many  methods  of  storing  coal  to 
diminish  the  risk  of  its  taking  fire  have 
been  discussed,  but  aside  from  submerged 
storage  the  cost  seems  prohibitive,  as  toi> 
MUK'h  liibour  is  j-e(|uired  f'OT" carrying  them 


out.  One  very  promising  suggestipi;  was 
to  lay  ducts  under  the  pile  and  have  a 
fan  to  supply  cooled  and  washed  stack 
gases  so  as  to  obtain  a  very  considerable 
circulation  of  inert  gas  which  would  both 
cool  and  smother  any  tendency  toward 
heating.  From  some  trials  of  injecting 
('0„  from  drums  of  compressed  gas  very 
large  volumes  are  needed. 

For  the  average  small  plant,  piling  in 
as  shallow  a  pile  as  possible,  levelling  the 
top  to  avoid  any  definite  trend  of  air  cur- 
rents and  keeping  a  close  watch  on  flu 
temperature  are  usually  sufficient.  Whei. 
there  is  a  choice  in  the  matter,  store  tlu 
better  coal  and  bxirn  the  poorer  at  once 
for  in  a  general  way  the  coals  that  givt 
trouble  clinkering  in  the  firebox  seem  ^ 
give  trouble  heating  in  the  coal  pile. 

When  coal  in  a  pile  does  take  fii 
theie  is  only  one  remedy — dig  it  out,  we 
it  down,  and  if  possible  burn  it  up  at  oncej 
\Miere  the  location  of  the  pile  will  no 
allow  of  this  the  Canadian  Pacific  Rjiil 
iiKid  has  evolved  a  very  successful  metlio 
(if  dealing  with  fires,  first  locating  the  In 
spot  carefully,  then  surrounding  it  witli 
trench   and   punching  holes  down  in 
all  around  the  fire,  so  that  when  the  treiic 
is  fi'lled  with  water  the  fire  will  be  isolate 
with  a  wall  of  wet  coal,  and  then  drivin 
holes  so  as  to  carry  water  into  the  hea 
of  the  fire  itself.    If  this  is  not  done,  aiil 
a  hole  is  driven  into  the  heart  of  the  fiif 
and  water  turned  in,  the  hot  gases  will  1 
driven  out  into  the  pile  and  the  fire  on  | 
spread  further. — Cnnthvsl Km . 


ELECTRIC  FURNACE  v  OPEN 
HEARTH  SILICO  MANGANES 
SPRiNG  STEELS. 

It  is  more  or  less  generally  recogiii^ 
that  steels  of  the  same  composition  in 
far  as  the  elements  used  are  concern 
require  variations  in  heat  treatment 
produce  similar  properties.    This  apjil 
to  comparisons  between  heats  made  by  t 
same  type  of  process  and  steels  prodnci 
by  different  processes.     A  series  of  ie 
was    completed    during    the  montli 
samples  of  electric  and  open-hearth  he; 
of  silico  manganese  spring  steels  cari  vi 
equal  proportions  of  O,  Mn,  P,  S  and 
The  tests  included  microscopic  exaniii 
tion,  tensile  test,  and  determination  I 
proportions  of  certain  gases  present,  pai| 
cularly    nitrogen     ami  hydrogen, 
general,  the  microstructure  of  the  elect 
steel  was  somewhat  different   from  t' 
observed  in  the  open-hearth  when  b 
steels  were  subjected  to  the  same  h 
treatment. 

Under  certain  thermal  tieatmeiits  i' 
tinct  differences  in  tensile  properties  \^ 
observed,  in  some  recent  tests  condm 
by  the  U.S.   Bureau  of  Staudaids,  111 
these  were  largely  oliliterated  by  a  j 
liminary  normalising  quench  from  a  li  li 
temperature.    It  was  found  that  tht  i  '- 
portion  of  oxygen  present  in  these  -t  1> 
was  practically  the  same,  about  O'O'JS  v 
cent,  and  independent  of  the  heat  n 
ment    applied.      The    nitrogen    in  i»' 
original  rolled  samples  of  electric  ~ 
was  approxitnately  twice  that  of  the  ojU- 
hearth  and  independent  of  the  heat  li  )• 
ment.    However,  in  the  case  of  the  cK  i 
st(>el,    tlic   ])roportions  of  nitrogen  \ 
(hqicndcnt  iiixiii  the  heat  li'catnient. 
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A  Weekly  Record. 


v350,003  Contract. 

A  contract  to  the  value  of  £-j50,0n0  has 
>eeu  secured  hy  the  Glasgow  firai  of 
ridg'e  builders,  Messrs.  Sir  William 
UTol   &   Co.,   for   the   construction  of 

orkshops  and  the  siipply  of  necessary 
quipment  for  the  Nigerian  State  Rail- 
ways. The  managing  director  of  the  firm 
as  already  left  for  West  Africa  to  coni- 
lete  the  arrang-ements.  It  is  stated  that 
he  greater  part  of  the  scheme,  including 
he  erection  of  a  bridge  over  the  River 
jJenne,  is  not  yet  complete,  and  the  con- 
tacts have  still  to  be  allocated. 

^parking  Plug  Improvement. 

I  A  new  sparking  plug  improvement  has 
leeu  patented  by  Mr.  Cyril  IJpton — who  is 
nly  18  years  of  age — and  is  applicable  to 
leroplanes  as  well  as  motors.  It  is 
'laimed  that  the  invention  obviates  any 
'rouble  with  sparking  plug  points.  It  is 
'v^ell  known  that  when  oil  gets  on  those 
.arts  they  become  foul  or  sooty,  and  the 
'lectrio  spark  essential  for  ignition  is  pre- 
ented  from  flashing  a(  ross  the  interven- 
■'iig  gap.  Thus,  the  thing  won't  work,  and 
hat  involves  cleaning.  With  this  inven- 
'ioii,  it  is  stated,  such  a  failure  is  impos- 
ible,  as  it  clears  itself  of  any  mischief 
[;i  this  kind.  The  invention  was  oifered 
jo  competing  firms,  and  there  has  been 
Liome  rivalry  between  an  English  company 
%nd  a  French  motor  house,  with  the  re- 
Sult  that  the  latter  has  bought  the  inveu- 
'^iou  outrif'ht. 

iailway  Wages  Reduced. 

A  wage  reduction  of  4s.  per  week  for 
I'dult  employees  as  from  April  1  has  been 
1  ccepted  by  the  Central  Wages  Board  for 
!;he  railways  of  Great  Britain.  Taken 
iu'oadly,  it  may  be  said  that  a  wage 
Reduction  of  Is.  per  week  represents  a 
[all  of  £1.000,000  per  annum  in  the  cost 
i  f  working  the  railways  of  England  and 
jiVales.  Since  and  including  April,  1921, 
jhe  successive  reductions  in  raiiwaymen's 
►  .'ages  by  adjustments  under  agreement 
!  ave  totalled  17s.  per  week. 
i  Certain  grades  are  now  down  to  the  stan- 
f  ard  wages,  and  will  be  unaffected  by  any 
j,uture  cost  of  living  adjustments.  For 
l<xaraple,  the  whole  of  the  drivers  and 
Uremeu  will  now  be  on  the  standard  wage, 
|-nd  firemen  and  assistant  motornien  of 
I'  ne  to  four  years'  service  will  only  have  a 
I'eduction  of  Is.  per  week,  and  those  for 
;  .ve  to  10  years'  service  2s.  per  week  on 
fiiis  occasion. 

i  rder  from  Rumania. 

'  It  will  be  remembered  that  Mr.  _Wm. 
llarke,  a  director  of  A^ickers  Ltd.,  in  his 
I'ddress,  on  beini>-  elected  president  of  the 
^  heffield   Chamber   of    Commerce,  fore- 
ladowed  considerable  orders  from  one  of 
ar  allies.    The  prospective  business,  we 
ow  learn,  is  to  come  from  Rumania  in 
le  shape  of  orders  for  locomotives  and 
'ther  railway  material.    As  the  railway 
eel  departments  have  not  much  work  in 
and,  any  business  in  this  direction  is  par- 
I  cularly  welcome. 

1  It  is  proposed  to  use  in  the  manufacture 
\l  the  railway  material,  such  as  wheels, 


axles,  and  tyres,  some  of  the  thousands  of 
tons  of  Swedish  iron  purchased  for  the 
armour  of  the  four  capital  ships,  the  con- 
tracts for  which  were  cancelled  after  the 
Washington  Conference.  The  first  orders 
expected  are  for  a  large  number  of  loco- 
motives. It  is  understood  that  the  finan- 
cial difficulties  which  stood  in  the  way  of 
placing  the  business  some  time  ago  have 
been  surmounted. 

Germany  Secures  Edinburgh  Contract. 

Germany  has  again  been  undercutting 
British  firms  in  the  price  of  steel  rails. 
The  result  is  that  the  Edinburgh  Tram- 
ways Committee  have  recommended  the 
Town  Council  to  accept  a  Dusseldorf 
firm's  steel  rail  tender,  amounting  to 
£5,436,  against  a  Welsh  firm's  tender  for 
£7,977. 

The  Lock-out. 

Will  a  lock-out  of  the  47  unions  take 
effect  next  W'ednesday?  It  is  to  be  hoped 
that  mediation  will  even  yet  be  successful 
in  averting  such  a  disaster.  Meanwhile 
the  shipyards  are  idle,  having  ceased  work 
on  Tuesday  night,  when  the  notices 
terminated.  There  may  be  nioreithan  a 
million  shipbuilding'  and  engineering 
workers  idle  by  the  end  of  next  week. 
Already  we  see  the  result  o"f  the  shipyard 
stoppage  in  the  cancelling,  of  orders.  -A 
large  vessel  had  gone  into  Smith's  Dock, 
North  Shields,  for  extensive  repairs,  but 
undocked  and  left  the  river  foi'  Rotterdam, 
where  the  work  will  be  executed.  This 
was  a  £25,000  contract.  There  are  likelj' 
to  be  more  diversions  to  Continental  yards 
within  the  next  few  days. 

New  American  Steel  Company. 

A  message  from  IJetroit  states  that  tlie 
Dominion  AUov  Steel  Co.,  with  a  capital 
of  15,000,000  'dols.,  has  been  given  its 
charter.  It  is  the  intention  of  the  com- 
pany to  build  a  big  plant  at  Sarnia, 
Ontario.  Sir  William  Mackenzie,  presi- 
dent of  the  Canadian  Northern  Railway, 
is  one  of  the  directors. 

Shipbuilding  Contract  Lost. 

Enquiries  have  been  made  in  this  country 
and  elsewhere  for  five  jjassenger  ships  for 
the  Mexican  Navigation  Co.  From  infor- 
mation now  received  it  apjiears  that  a 
Hartlepool  firm  was  amongst  the  lowest 
British  tenders.  The  price  quoted  by  first- 
class  firms  abroad,  however,  apart  from 
Germany,  was  only  £41,000  a  ship,  com- 
pared with  £99,000  the  lowest  British 
price.  It  is  interesting  to  note  that  the 
managing"  director  of  the  Mexican  Co.,  in 
writing  to  the  Hartlepool  firm,  expresses 
the  opinion  that  England  is  not  at  present 
in  a  i)osition  to  compete  in  shipbuilding 
with  either  France,  Italy  or  Germany. 

Sir  A.  Mond  and  Trade  Conditions. 

Sir  Alfred  Mond  suggested  to  the 
members  of  the  Swansea  anthracite  trade, 
when  speaking  at  the  Swansea  Chamber  of 
Commerce,   that   an   active  propaganda 


would  abate  the  smoke  nuisance,  and  at 
the  same  time  increase  their  revenue.  On 
the  subject  of  international  finance,  Sir 
Alfred  said  we  might  as  well  talk  about 
stabilising  the  thermometer  as  stabilising 
the  exchanges.  The  rate  of  exchange  was 
a  symptom  showing  the  confidence  people 
had  in  the  finance  of  the  country  with 
which  they  were  dealing,  and  if  we  drew 
up  an  artificial  ratio  none  of  the  business 
communities  would  accept  it  for  any 
length  of  time. 

He  was  looking  foiTA'ard  to  big  proposals 
for  the  electrification  of  railways  under 
the  Government  unemployment  scheme, 
and  was  anxious  that  the  system  might  be 
developed  in  the  Crown  Colonies  and 
Dominions.  It  was  only  human  nature 
for  men  who  had  been  very  prosperous  a 
short  time  ago  to  object  to  a  suddenly 
lowered  standard  of  life.  He  himself 
wished  it  was  unnecessary,  for  there  was 
much  more  pleasure  in  raising  the  stan- 
dard. He  must  pay  a  great  tribute  to  the 
common  sense  of  the  working  classes  in 
facing  the  economic  position  with  such 
fortitude.  They  liad  learned  it  was  better 
to  have  low  wages  than  unemployment. 

Cerman-American  Undertaking. 

According  to  a  Times  correspondent, 
Dr.  Schiitte,  owner  of  the  patents  of  the 
Schtitte-Lanz  airship,  has  just  returned 
to  Germany  from  the  United  States,  where 
he  has  been  for  the  purpose  of  entering 
into  business  arrangements  for  a  new 
airship  company.  While  in  Bremen  he 
made  the  following  statement:  — 

In  associtaon  with  financial  and  indus- 
trial ciicles  in  America,  the  General  Air 
Service  Corporation  ha's  been  founded  to 
exploit  the  patents  and  experience  oi  the 
Scliiitte-Lanz  airship  builders  and  to 
co-operate  with  them  in  tlie  building  and 
traffic  of  large  trading  air  liners.  In  the 
formation  of  this  German-American  com- 
munity of  interests  special  importance  was 
attached  by  the  Americans  to  the  pros- 
pects of  permanently  working  together 
with  Germany.  It  is  intenclcd  as  the 
next  step  to  order  three  large  airships  in 
Germany,  thus  assuring  for  German 
industry  and  German  labour  an  important 
field  of  activity  that  is  rich  in  prospects. 
The  continued  development  of  the 
German  commercial  airship  building  trade 
was  possible  only  with  foreign  help,  and 
in  view  of  this  fact  it  is  gratifying  that 
America,  with  whom  our  enterprising 
shipping  companies  have  '  establislied 
important  relations,  should  be  the  cradle 
of  the  new  airship  undertaking.  _ 

From  the  German  ijoint  of  view,  it  is 
an  advantage,  for  there  are  good  pros- 
pects of  co-operation  between  the  new 
company,  the  Norddeutsche  Lloyd  and 
the  Lloyd  Air  Service  in  Bremen. 

Bremen  telegrams  state  that  the 
German  participators  have  secured  a 
strong  position  in  the  commercial  direc- 
tion of  the  new  corporation.  It  i^s  pro- 
posed to  inaugurate  from  New  York  a 
number  of  lines,  including  one  across  the 
American  continent  from  the  Atlantic  to 
the  Pacific. 
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GERMAN  MACHINE  TOOL 
INDUSTRY. 

What  is  Ihe  actual  condition  of  the 
(jieinian  machine  tool  inthi.stry  at  tlie  pre- 
sent tune^  Given  fair  competition  con- 
ditions British  makers  of  machine  tools 
are  not  afraid  of  foreign  competiti^)n, 
either  in  the  home  or  Colonial  markets. 
The  German  tool  is  invariably  inferior  in 
nuiterial  and  workmanship.  Unfortu- 
nately, the  competition  at  present  is  very 
far  from  being  fair,  but  the  German 
makers  have  had  their  difficulties,  and  an 
article  which  appeared  recently  in  Ubersee 
Post  was  not  couclied  in  very  optimistic 
language. 

According  to  the  article  mentioned,  the 
course  of  trade  during  1921  sliows  two  dis- 
tinct periods.  The  hist  half  f)f  the  year 
brought  more  or  less  the  continuation  of 
the  general  stagnation  in  the  markets  of 
all  commodities  that  had  set  in  towards 
the  end  of  1920.  The  severe  c-risis  in  the 
world's  markets  had  begun  to  exert  its 
enervating  influence  on  the  German  com- 
mercial and  industrial  life.  The  markets 
at  home  and  abroad  were  stocked  to  over- 
flowing with  metal-working  nuichines  be- 
cause in  nearly  all  countries  industries 
wliich  were  formerly  occupied  with  pro- 
ducing re(juisites  of  war  had  meanwhile 
readapted  themselves  to  peaceful  work  and 
swamped  the  markets  with  their  produce. 
This  would,  no  doubt,  have  l)een  com- 
pletely absorbed  if  Central  and  Eastern 
Europe  had  been  in  a  position  to  supply 
themselves  Avith  all  they  needed,  but  their 
low  currencies  made  this  impossible. 

Then  in  June  matters  took  a  turn  foi 
the  better.  Buyers  who  had  kept  back 
their  orders  in  the  expectation  of  lower 
prices  began  to  cover  their  accumulated 
wants,  and  the  gradual  depreciation  of  the 
mark  which  set  in  in  July  helped  to  im- 
prove business,  and  especially  to  enliven 
export  trade. 

But  all  the  prosperity  which  seemed  to 
have  been  marked  out  ior  German  indus- 
try and  trade  during  the  second  half  of 
the  year  was  only  sham ;  the  true  reason 
for  the  increased  activity  in  trade  was  the 
insidious  and  seemingly  incurable  disease 
of  German  economic  life,  viz.,  the 
depreciation  of  the  mark. 

In  order  to  improve  the  situation  several 
big  machine-tool  factories  began  to  com- 
bine and  form  a  concern  similar  to  that 
of  the  automobile  industry,  endeavouring 
no  doubt,  to  reduce  prime  costs  by  means 
of  a  greater  specialisation,  further,  to  in- 
crease their  power  and,  by  avoiding  the 
so-called  dead  costs,  also  improve  their 
productive  capabilities.  The  pressing  ne-id 
of  capital  has  certainly  not  been  witlioaf 
due  influence  on  this  ('onsolidatioii . 

In  consequence  of  the  sharp  measures 
taken  by  tlie  Custonis  authorities  of  some 
countries  the  export  trade  of  the  German 
metal-working  industries  experienced  a 
sensible  diminution,  especially  in  material 
for  bridges,  malleable  iron,  boilers,  wire 
lope.  cutlery,  ploughs,  etc. 

The  export  of  machines  and  elect lo- 
Icchnic  f)r()(liicls  jVH  ,,|T  considcrabh  Id- 


wards  the  end  of  the  year,  the  former 
particularly  in  the  Rhenish  provinces. 
This  relapse  is,  no  doubt,  largely  owing  io 
the  increased  Customs  duties  which, 
especially  France  and  Spain,  have 
found  good  to  put  on  this  particular  kind 
of  German  product.  Hence,  the  export  of 
locomotives,  steam  engines,  sewing- 
machines,  machine  tools,  machinery  for 
the  production  and  working-up  of  yarn, 
etc.,  has  gone  back  considerablv. 


THE    CANADIAN  IRON  INDUSTRY. 

^I'unierous  attempts  t(,  develop  an 
indigenous  Canadian  iron  industry  have 
been  made  of  late  by  both  miners  and 
metallurgists.  After  exploration  had 
destroyed  the  confident  hope  that  our 
iron  ranges  would  be  similar  to  those 
south  of  the  border,  a  number  of  deposits 
were  opened  up  and  the  ore  tried  in  the 
blast  furnaces.  These  were  uniformly 
rejected  by  the  furnace  operators.  In 
most  cases  this  was  no  doubt  warranted 
by  the  facts;  in  a  few  unimportant 
instances  it  is  still  a  matter  of  dispute 
whether  or  not  the  ore  can  be  profitably 
used. 

When  the  raw  ore  proved  unacceptable 
at  the  furnaces,  serious  attempts  were 
made  to  "  beneficiate  "  it.  The  Magpie 
roasting  and  nodulizing  plant  represents 
a  bold  experiment  that  is  hoped  will  be  of 
permanent  value  to  the  country.  By  the 
way,  many  hope  that  the  administrators 
will  see  the  wisdom  of  aiding  this  imder- 
taking  hy  means  of  a  sufficient  bounty  to 
ensure  its  continuance.  The  Moose 
Mountain  attempt  has  been  revived,  and 
now  has  the  official  backing  of  the 
Advisory  Research  Council.  The 
eventual  success  of  the  Trenton  plant 
seems  more  uncertain,  as  its  resources  of 
ore  are  smaller  and  less  uniform  than  the 
other  two.  The  thoiough-going  attempt 
to  use  roasted  Stikoban  ore  having  fallen 
short  of  commercial  success,  those 
interested  in  the  really  extensive  deposits 
of  the  Port  Arthur  district  seem  to  have 
adopted  a  policy  of  "  watchful  waiting." 

It  is  not  a  new  idea  that  Canadians 
sliould  work  out  methods  of  smelting 
specially  suited  to  their  natural  resources. 
])r.  Haanel  is  credited  with  being  the  first 
to  push  vigorously  the  idea  of  the  electric 
smelting  of  iron  ore.  which  has  lately  been 
applied  so  successfully  in  Sweden  and 
Norway,  Japan  and  elsewhere.  Sjoitedl's 
attempt  to  make  use  of  the  iron  of  the 
nickel  ore  at  the  Gertrude  mine,  with 
sulphur  as  fuel,  is  said  to  have  come  very 
near  to  success.  A  somewhat  similar 
attempt  is  the  production  of  "  Nicu  " 
steel  at  Niagara  Falls  from  lean  Sudbury 
ore  or  smelter  slag.  The  Tivani  expeii- 
mental  plant  at  Belleville  attests  an  effort 
to  make  steel  direct  from  ore.  These 
efforts,  and  others,  have  so  far  failed  to 
lesult  in  permanent  commercial  enter- 
prises. Nevertheless  the  work  goes  on,  as 
experimenters  and  researchers  have  more 
than  a  normal  amount  of  ih(>  hope  that 
sju'ings  eternal. 

A    wiitcr   m    the  ('iinnd hiii   .hniiDiil  ot 


('oiuinercc  suggests  the  formation  of  ,i 
trade  association  similar  to  those  that  h.aw 
been  formed  and  operated  with  such  signal 
success  here  upon  the  instigation  of  the 
Advisory  liesearch  Council.  Such  an 
association  for  the  iron  and  steel  trade 
would  be,  he  contends,  what  the  CM. A. 
is  to  Canadian  manufacturers,  and  a  good 
deal  more  as  well.  It  would  keep  undei 
review  trade  conditions,  tariff',  and  othei 
matters  of  common  interest.  It  would 
examine  <'ontinuously  methods  of  manu- 
facture and  sources  of  raw  material,  lo 
keep  the  whole  trade  abreast  of  the  tinie- 
and  on  the  qiti  rive  for  special  advantage> 
It  would  supervise  and  direct  in  a  broad 
way  whatever  original  investigatioi 
seemed  necessary.  Its  officers  would  ae 
as  a  competent  and  sympathetic  authority 
for  consultation  with  independent  re] 
searchers,  and  men  with  ideas. 


PLIGHT  OF  COLLIERY  INVESTORS 

The  unsatisfactory  financial  position  o 
the  mining  industry  is  indicated  in  tin 
inuiiber  of  colliery  concerns  which  hav^ 
been  compelleid  to  pa^ss  a  dividend  on  thei 
ordinary  shares  in  respect  of  last  year" 
trade.  In  some  instances  net  earning- 
have  diminislied  by  well  over  90  per  cent 
and  in  the  case  of  a  well-known  Welsl 
steam  coal  undertaking  the  earniiigi 
dropped  from  i'129,535  in  1920  to  jm 
over  £'7,000  last  year. 

Many  shareholders  complain  that  thei 
invested  capital  has  dwindled  to  abov 
one-half  its  value  sine  e  the  war,  and  thei 
is  undoubtedly  much  real  hardship  anion 
small  investors  whose  income  is  niaiiil! 
derived  from  colliery  undertakings. 

Referring  to  the  sacrifices  made  t 
miners  and  niineowners  to  bring  down  ll 
price  of  coal,  Mr.  W.  Straker,  secretin 
of  the  Northumberland  Miners'  Assoi  ii 
tion,  in  liis  monthly  circular  points  oij 
that  the  trading  profit  for  tlie  county  f( 
the  six  months  ended  last  year  w; 
t'158,''540.  This  sum,  he  added,  certain 
did  not  represent  more  than  2  to  M  pi 
cent  per  annum  on  invested  capital. 


WEEKLY  OUTPUT  OF  COAL. 

We  give  lielow  an  official  statement 
the  coal  output  at  the  mines  of  Gre 
Britain  for  the  four  weeks  ended  Man 
11.  For  the  week  ended  March  11  fl 
output  was  4,995,900  tons,  as  conipar 
with  5,0.38,900  tons  in  the  previous  w<'c 
and  4,277,200  tons  in  the  week  eiiHi 
March  12.  1921  :  — 


Distri'jts. 

Vorthumberlaiid  

Durlmm   

N'orkshire  

I.aiicishire.  Cheshire, 

.luii  N.>i-th  Wales  . 
Derhv,  Noi  tiiigham  and 

Leici^ster  

Stafford,  Shropshire, 

Wivrwii-k,  Worcester 
South  Wales  and  Mon- 

mouth'<hire . .  .... 

Ottier  English  Districts 
><.'..tl.-in<i  

Tof.ii 


Feb.  IS. 
Toms. 
•249,610 
Il(i8.5ii0 
;-7o,100 

422, -JOO 

f.50.900 

380,400 

96.5  300 
VT.OOO 
flOS.SOO 


Vi  h.  2r,. 
Tons. 
•JT2,300 
iV.iO.nio 
Sh6,500 

420.300 

64S.500 

376.700 

972  !>no 
OS  600 
CSO.S'IO 


M  r  I. 
Ton-. 
2S3,700 
67.1,1  no 
886,300 

417.300 

r.«  1,500 

373,600 

987.600 
09,200 
704,400 


M  ,r.  I 
t-Wi.i|> 

i>;2 

40(1.  It 
02?  I' 
:  64  ' 
>.)74  0 
(iSfiO 


.  "OO.SOO   5.046,600   .^,0SS,900   4, « 
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NEWCASTLE-ON-TYNlt. 

I       (FkOM  UUU  Own  CORIlESfONOENT.) 

,  A  weli-iino  wu  siiiiJbiaider  some  time  ago 
liemarkea  to  tlie  wiiter :  " "  iLali  Lliei  year 
m  tills  industry  will  soou  be  speiit  at  tiie 
cuiiiereuce  tauie  lustead  oi  at  me  worJis.  " 
A  time  exaggerated,  periiaps,  but  iiutfar 
loff  tiie  maiji.,  seeing  tiiat  in  inis  particular 
itrade  negotiations  nave  now  being  going 
lOn  practically  since  last  UnrisLuias, 
"aitnougli  everybody  concerned  realised 
,tliat  wages  cuts  were  inevitable.  llie 
decision  to  take  anotner  ballot  was 
iiegarded  on  lyneside  as  but  one  more 
/aueiupt  to  Slave  off  the  inevitable, 
■altliougli  the  truculent  attitude  of  some 
01  tne  leaders  threatening  a  stoppage  in 
i;mi(l-weeji;  if  the  employers'  terms  were 
;iiot  altered  caused  consiaerable  misgiving. 
*  The  new  geared  turbine  steamship 
iMalines,  constructed  by  Messrs.  ^ir  Vv  . 

Armstrong,  Whitworth  &  Uo.  Ltd.  for 
Jtue  Ijreat  ii,asiern  Kailway,  has  made  a 
|,satisiactory  maiden  passage  from  Jlar- 
1  rticn  to  Antwerp  as  part  ol  tne  company's 
[ipost-vvar  cross-cuannei  service.  'ihe 
j'ressel  is  ecjuipped  with  the  last  word  in 
:>afety  appliances,  iuciuding  watertight 
jloors  througnout,  worked  on  the  btone- 
I  Lloyd  electric  hydraulic  system.  Her 
r,:nitial  speed  exceeded  21  knots  per  hour. 
[  The  demand  continues  very  fair  for 
i|Kast  Coast  hematite,  thus  justifying  the 
jjlowiug-in  of  more  furnaces.  I'roaucers 
fire  sold  for  April,  and  mixed  numbers  are 
firmly  estabiisned  at  £b  per  ton. 
t;  Messrs.  B.  J.  Sutherland  &  Co.,  ship- 
owners, Newcastle,  have  sold  the  Kincar- 
•hne,  of  10,800  tons,  to  Messrs.  Langdon, 
ittees  Ltd..  of  London,  for  £80,000,  and 
L-he  Highmead,  of  8,;200  tons,  to  Messrs. 
iSota  &  Anzar,  of  J3ilbao,  for  £63,500, 
}]kPhich  prices  seem  to  indicate  ±'8  per  ton 
|i.s  a  current  figure  for  high-class  cargo 
i  iners.  Both  boats  were  built  after  the 
S-ar. 

[  z=== 


SHEFFIELD. 

(From  Our  Own  Correspondent.) 
A  great  stir  has  been  created  in  Sheffield 
md  district  by  the  announcement  by  the 
iresident  of  the  Chambei'  of  Commerce 
iMr.  W.  Clark,  of  Vickeis)  that  one  of 
i'Ur  allies  was  about  to  place  orders  for 
l^ailway  locomotives,  etc.,  if  only  the 
linancial  arrangements  could  be  fixed  up. 
I'he  inference  was  that  fhis  condition 
jt-ould  be  a  matter  of  ad.iustmeut  by  our 
'rovernment. 

It  transpires,  unofhcially ,  that  the  ally 
oneevUed  is  lioumania;    who've  railway 

it 


[FROM  CORRESPONDENTS  AT  HOME  AND  ABROAD. 

needs  are  fairly  well  known,  as  many  other 
things,  such  as  rails,  tyres  and  axles  will 
be  ret[uired  also.  How  well  the  latest 
extensions  here  are  fitted  to  meet  the 
world  demand  in  this  respect  I  showed  in 
detail  last  week. 

Several  times  I  have  pointed  out  that 
Hadfields  Ijtd.,  w'ho  have  two  large  works 
here,  w^ere  fortunate  among  our  engineer- 
ing and  steel  hrms  in  being*  able  to  carry 
on  lairly  well  through  the  depression.  INow 
they  make  the  aunouiicement  that  when 
last  year  opened  they  had  considerable 
orders  on  hand,  but  that  this  year  opened 
with  the  depression  hitting  them  like 
others.  As  a  matter  of  fact,  one  of  their 
works  is  on  the  point  of  running  out  of 
work  altogether  unless  new  orxlers  are 
placed  almost  immediately. 

Since  Harper-Beans,  in  which  Hadfields 
liave  large  holdings,  got  into  dihiculties 
the  position  of  the  very  prosperous 
Sheffield  firm  has  been  much  discussed  in 
trade  and  financial  circles,  especially  as 
during  last  year  Hadfields  set  out  on 
other  combination  enterprises.  Now  the 
anuouncemeut  'is  made  that  the  firm  has 
decided  to  exchange  the  greater  part  of 
their  holdings  in  Harper-Beans  for  shares 
in  A.  Harper,  Sons  &  Bean  Ltd.,  manu^ 
facturers  of  general  engineering  products, 
under  the  scheme  of  reconstruction  sanc- 
tioned by  the  courts,  as  the  latter  is  a 
chief  consumer  of  their  material. 
Towards  the  scheme  of  reconstruction  they 
have  decided  also  to  subscribe  £50,000  of 
ihe  first  debentures  for  working  capital. 

Readers  may  recall  that  some  months 
ago  tlie  E iii/i nccri iiij  World  dealt  fully 
with  the  latest  developments  in  regard  to 
stainless  steel  and  iron.  It  is  rather 
amusing,  therefore,  to  find  that  during  the 
last  fortnight  some  London  and  provincial 
papers  have  been  "discovering"  the  facts 
about  these  materials  that  were  then  made 
))ublic.  One  redeeming  feature,  perhaps, 
is  that  Sheffield  has  received  a  cheap  boom 
in  quarters  where  prices  for  booming  are 
generally  lieavv. 

Meanwhile,  I  am  in  a  position  to  state 
a  fact  not  generallv  known  here,  namely, 
that  special  attention  is  being  devoted  by 
some  firms  to  ada])ting-  stainless  steel  to 
manufactures  for  the  woollen  and  cotton- 
weaving  ,  industries,  in  which  field  of 
enterprise.  I  am  told,  tliere  is  great ,,sco])e 
for  enterprise. 

Tlie  report  of  Henry  Bessemer  &  Co.,  of 
Slieffeld,  whose  name  is  associated  with 
the  discovei  v  nf  tlie  Bessemer  steel  process, 
reveals  the  fact  that  thev  have  lost  no  less 
than  £19,086  in  1921.  But  ihe  financial 
position  is  still  sound,  as  the  company  has 


a  balance  of  credit  in  the  profit  and  loss 
account  of  £37,609  undistributed  profits 
and  i,58,375  in  the  reserve  tund.  Ihey 
are  in  tne  peculiar  position,  however,  of 
being  restricted  by  a -clause  in  the  Articles 
of  Association  from  paying  dividends 
except  out  of  profits  on  the  current  year. 
But  the  directors  propose  to  pay  a  dividend 
of  5  per  cent  from  the  accumulated  profits, 
but  they  must  first  obtain  permission  from 
the  courts.  Hence,  special  meetings  are 
to  be  held  to  secure  the  necessary  confirma- 
tion of  this  action. 


BIRMINGHAM. 

(From  Our  Own  Correspondent.) 

The  writer  cannot  hear  of  anj'  firm  that 
has  had  to  close  down  as  the  result 'o|  the 
dispute,  but,  of  course,  the  men  engaged 
have  been  very  unsettled,  and  it.  must  also 
be  explained  that  while  the  great  majority 
of  the  important  firms  are  in  the  Tedera- 
tion,  the  great  majority  of  small  ones  are 
outside,  and  consequently  there  has  iiot 
been  united  action  anywhere 

A  somewhat  important  experiment  has 
recently  been  made  in  regard  to  the  pro- 
duction of  brass  taps — for  long  one  of  the 
recognised  trades  of  Birmiug-ham — by  the 
substitution  of  hot  stamping"  for  casting". 
The  method  has  proved  a  success,  and  the 
firm  responsible  for  the  process  have  taken 
substantial  orders. 

I  hear  that  quite  recently  one  of  the 
leading  fiinis  in  the  Birmingham  area 
received  a  considerable  order  for  small 
arms  from  a  foreign  Oovernment,  but  that 
there  has  been  a  hitch  in  the  matter  owing" 
to  the  difficulty  of  arranging  proper 
credits.  One  g"reat  drawback — possibly 
the  greatest  drawback  to  the_  issuing  of 
foreign  orders — has  been  the  inability-  of 
the  various  Groveriinients  to  pay  for  vyhal 
they  wanted.  Everywhere  the  same, tale 
has  to  be  told,  and  Governments  are  no 
more  immune  from  financial  difficulties 
than  private  firms  within  their  respective 
I'.orders. 

There  has  been  a  good  call  of  late  for 
garden  tools  and  lawn  mowers,  and  if  only 
employment  became  more  general,  there 
would  be  an  infinitely  greater  demand  for 
such  articles  than  there  is.    One  of  the, 
mosf  serious  causes  of  poor  trade  has  been , 
the  impoverished  state  -of   the  .ordinaiy  ' 
working-class  purchaser  in  this  country;  i- 
For  when  he  wants  a  thing,  he  has  it— if . 
he  has  the  monev.    The  middle-class  mir- 
chaser- is  apt  .to.  be  more  caif  ful  to  reflect 
wbether  he  can  really- afford  the  expendi- 
txym  -or  noi;  ■   /Lhen  -  again,-  .those .^who  laiow 
mos4    about    the  builder,s' ■  ,iro;tmrar.igery 
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irad^  way  that  matters  will  never  be  brisk 
again  until  tlie  housing  problem  is  tackled, 
and  houses  are  put  up  in  goodly  numbers; 
whether  by  municipal  or  private  effort  does 
uot  matter  very  much.  A  house  is  the 
most  prolific  source  of  expenditure  in  the 
world.  A  boom  in  building  would  mean 
lastant  prosperity  to  dozens  of  trades,  but 
it  is  difficult  to  see  who  is  going  to  finance 
housing,  although  as  a  matter  of  fact  it  is 
now  possible  to  erect  buildings  at  a  fairly 
economic  price.  A  house,  when  erected, 
requires  grates,  cisterns,  pipes  of  various 
types,  locks,  bolts,  keys,  gas  aird  other 
fittings,  furniture,  and  a  thdiisand-and-one 
things.  That  is  why  it  is  economically 
imporlaut  to  build  houses  unless  the  loss 
involved  is  rather  serious,  and  that  it  need 
no  longer  be. 


SOUTH  STAFFORDSHIRE  AND 
WORCESTERSHIRE. 

(From  Our  Own  Correspondent.) 

The  improvement  in  the  heavy-edge  tool 
trade  of  the  district  has  been  maintained, 
and  some  firms  are  busier  than  they  have 
been  for  some  months.  The  South 
Staffordshire  ironworks  are  not  directly 
affected  by  the  engineering  dispute,  mainlj^ 
because  during  the  war  various  skilled 
mechanics  were  included  in  the  operations 
of  the  siding  scale,  and  have  not  been 
affected  by  the  lock-out.  However,  the 
makers  of  bar  iron  in  this  district  are  far 
from  busy.  The  )narket  is  slow,  with  a 
tendency  to  weaker  values.  The  marked 
barmills  are  the  better  employed,  and  the 
quotation  for  best  quality  bars  remains 
£14  10s.  The  standard  of  £12  for  mer- 
chant or  crown  bars  still  stands,  but 
buyers  claim  to  be  buying  at  £'11  Ts.  6d. 
Nut  and  bolt  bars,  which  a  few  months 
ago  were  quoted  £13  10s.,  are  this  week 
obtainable  at  a  few  shillings  under  last 
week's  quotation  of  £10  10s.  Iron  bars 
for  the  fencing  trade  have  also  declined  in 
value  duiing  the  week,  5s.  per  ton  less 
being  accepted.  The  minimum  price  at 
date  is  £10  10s.  This  brings  them  more 
into  line  with  nut  and  bolt  bars.  Small 
lats  of  Belgian  bars  for  the  nut  and  bolt 
and  fencing  trades  are  being  sold  in  this 
district  at  £9  10s.  delivered,  and  more 
probably  would  be  sold  if  regular  deliveries 
I'ould  be  assured. 

Much  interest  has  been  evinced  in  this 
district  in  the  recent  pronouncement  of 
Mr.  George  McPherson.  chairman  of  the 
Midland  Iron  and  Steel  "Wages  Board,  that 
it  is  of  vit;il  importance  that  the  incidence 
of  the  Midland  sliding'  scale  wage  per- 
centages, which  are  higher  than  in  other 
districis,  should  be  examined.  Tton- 
masterers  hereabouts,  generally,  are  in 
agreement  with  him. 

There  has  lieen  no  perceptible  break  in 
pig  iron  prices  during  flie  week,  though 
smelters  I'eport  the  demand  for  both  forge 
and  foundrv  qualities  to  have  been  smaller. 
This  is  altributod  to  the  engineering  sitna- 
tion,  and  as  soon  as  the  dispiile  is  seHlcd 
a  oojisiderable  number  of  orders  for  large 
lonmiges  are  expected  fo  be  forlhcoming. 
The  firmness  of  coke  helps  to  maintain  ihe 
jparkel.  Most  of  the  blast  furnaces  are 
disposing  of  their  production,  and  little 
material  is  being  put  into  stock.  The 


Staffordshire  iron  trade,  which  remains 
very  quiet,  is  a  very  poor  customer  for 
forge  iron  at  the  moment.  Current  quota- 
iions  are  :  Northamptonshire  forge  .£3  10s. 
to  £3  12s.  6d.,  foundrv  £4;  Derbvshire 
forge  £3  12s.  6d.  to  £3  i5s..  No.  3  foun'drv 
£4  2s.  6d.  to  £4  5s. 


BARROW. 

(From  Our  Own  Correspondent.) 

Amidst  the  prevailing  gloom  in  the 
engineering  trade,  considerable  hope  has 
been  inspired  in  Barrow,  by  the  huge  con- 
tract adumbrated  by  Mr.  Clark,  one  of  the 
directors  of  Messrs.  Vickers  Ltd.,  in 
Sheffield,  last  week. 

In  a  short  conversation,  the  Mayor  of 
Barrow  told  me  that  the  de])uta(ion  to  the 
Government  from  the  centres  concerned  in 
the  suspension  of  the  Admiralty  orders  for 
four  battleshii^s,  on  the  subject  of  alter- 
native work  would  not  be  bairen  of  result. 
He  pointed  out  that  one  thing  at  least 
which  would  accrue  would  b&  earlier  action 
than  had  been  contemplated  with  the  two 
battleships  which  are  to  be  built.  In 
view  of  the  crisis  which  has  developed  in 
the  engineering  trade  he  also  informed  me 
that  he  proposed  to  delay  for  some  little 
time  the  resumed  conference  of  business 
men  and  trade  union  leaders  to  explore  a 
proposal  fbr  the  local  mass  production  of 
motor  vehicles.  The  conference  met  a  week 
or  two  ago,  and  was  adjourned  pending  the 
alternative-work  interview  with  the 
Government. 

Whatever  chance  existed  of  an  immediate 
further  expansion  in  the  North- W^est  Coast 
hematite  pig  iron  trade,  the  trouble  in  the 
engineeiing  and  shipbuilding  industries  at 
once  destroyed  it.  Almost  instantaneously 
users  in  Scotland  and  the  Midlands  stopped 
deliveries,  and  while  at  the  moment  the 
hand-to-mouth  buying  which  was  ]  roceed- 
ing,  and  showed  tendencies  to  develop, 
has  received  a  check,  the  position  has  not 
meant  an  interference  with  the  number  of 
furnaces  in  blast,  nor  is  ai  y  such  effect 
likely  unless  the  trouble  in  the  other  indus- 
tries goes  on  for  a  ]on.j  time  without 
something  approaching  a  conclusive  settle- 
ment. 

'  Bessemer  mixed  numbcis  are  still 
quoted  at  £4  18s.  6d.  peri  on  at  works,  and 
with  prices  at  their  present  level  the  stock- 
ing of  output  coidd  be  more  readily 
resorted  to  than  under  the  ])rices  ruling 
hitherto.  But  at  present  local  consump- 
tion alone  is  accounting  largely  for  the 
entire  output.  The  American  demand 
for  ferro-mangahese  at  £14  10s.  per  ton 
continues. 


WEST  RIDING  OF  YORKSHIRE. 

(From  Our  Own  Correspondent.) 

It  seems  almost  the  ironj-  of  fate  that 
there  are  some  machine  tool  firms  in  the 
West  Riding  who  during  the  ])ast  fort- 
night, while  tlie  engineer-s'  lock-out  has 
prevailed,  have  booked  more  orders  than 
foy  several  weeks  ])ast.  Of  course,  these 
are  the  exception  rather  than  ihe  rule,  and 
one  is  bound  to  admit  that  many  of  the 
enquiries  that  are  circulating  are  merely 
"  feelers  "  to  test  the  market.  Steady 
trade  cannot  be  expected  with  reductions 
in    wages    and    mateiials    looming  so 


prominently  ahead,  and  the  sooner  a  satis- 
factory basis  is  reached  and  prices  become 
stabilised  the  better  it  will  be  for  all  con- 
cerned. Steelmakers  in  Leeds  are  cann- 
ing on  fairly  well  with  the  orders  in  hand, 
but  many  departments  are  gradually  work- 
ing themselves  to  a  standstill. 

Many  engineers  will  regret  to  learn  ol 
the  pending  retirement  from  the  chair  of 
civil  and  mechanical  engineering  at  Leeds 
University  of  Prof.  John  Goodman,  a 
position  held  since  1890,  when  he  suc- 
ceeded Prof.  Archibald  Barr.  We  under- 
stand that  Prof.  Goodmair  proposes  to  give 
his  time  to  research  work,  and  the 
University  Council  have  assigned  to  him 
certain  accommodation  for  this  purpose. 

The  second  of  _  the  12,000,/ 15,000  kw. 
turbo-generators  installed  by  the  Bradford 
Corporation  at  their  electricity  works  in 
Valley  Road  was  formally  set  in  motion 
the  other  day  by  the  deputy-chairman  of 
the  Electricity  Committee,  Mr.  J.  W. 
Longley.  The  first  turbo-generator  was 
set  in  operation  in  October,  1920,  and  the 
capacity  of  the  plant  now  installed  i> 
39,000  kw.  The  present  proposals  are  for 
another  steam  turbine  being  installed 
within  the  next  three  or  four  years,  when 
the  capacitv  of  the  station  will  be 
85,000  b.h.p.' 

The  House  of  Lords  Committee  has 
recently  passed  the  Halifax  Corporation 
Water  Bill,  which  provides  for  the  con- 
struction of  new  reservoirs  in  the  Gorp'le 
Valley  to  cover  the  risks  of  normal 
activitv  in  industry  and  a  deficiency  in  the 
rainfall.  The  work  has  to  be  started 
within  five  years  and  completed  within  15 
years. 


BRISTOL. 

(From  Our  Own  Correspondent.) 
Less  than  a  j^ear  ago  a  number  of  men 
went  out  from  Messrs.  John  Lj^saght  Ltd., 
from  Bristol  and  Newport,  to  assist  in  the; 
work  at  the    sheet   mills   at  Newcastle,! 
Australia,  and  now  it  is  announced  that 
the  works  have  been  closed  down,  and  thf 
statement  has  been  issued  in  Bristol,  od| 
behalf  of  the  firm,  that  the  employees  whci 
were  sent  out  from  Bristol  and  Newport 
agreed  to  work  under  definite  conditions 
in  regard  to  wages.    The  men  concerned, 
it  is  stated,  shortly  after  arrival  in  Ausi 
tralia,  refused  to  work  under  the  agreec! 
scale  of  wages,  and,  in   fact,  recentlji 
applied  to  the   Industrial  Court  for  tliti 
revision  of  the  wages,  which  would  havji 
given  them  about  double  that  to  whicl 
they  were  entitled  under  their  agreement  I 
The  Broken  Hill  Co.,  who  supjjly  the  New 
castle  works  of  Messrs.  Lysaght's  with  ravi 
material,  have  ceased  operations  owing  t( 
the  high  cost  of  production,  and  althouglj 
the  lack  of  raw  material  from  this  sourei 
might  have  been  overcome  by  imjiortin; 
steel    bar   from    this    country,  ;Mes>i> 
Lysaght  Ltd.  did  not  feel  it'incuuibcii 
upon  them  to  take  this  course  until  th 
wages  question  which  had  arisen  betweei 
them    and    their    workpeople   had  beeij 
settled.      Many  of  these,    together  wit' 
their  families,  are  now  letuining  to  ihi 
country. 

An  outlay  of  £35.000  has  been  estiniatef 
foi'  the  improvement  and  extension  of  th' 
sewage    works    of    the   Taunton  To« 
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Council.  This  estimate  was  given  by  Mr. 
R.  H,  Bickenall,  tlie  engineer  consulted  by 
the  council,  who  submitted  a  scheme  for 
the  improvement  of  the  works,  ai.d  stiong 
opposition  to  its  acceptance  has  been 
expressed,  as  it  has  been  pointed  out  that 
the  whole  of  the  cost  would  have  to  be 
borne  by  the  rates  and  that  this  would 
mean  an  increase  of  7d.  in  the  £  for  10 
years.  It  was  decided  to  take  another 
opinion  as  to  the  absolutely  necessary 
requirements,  and  it  was  mentioned  that 
the  council  were  obliged  to  go  forward 
with  the  scheme  as  the  Coimty  Council 
had  threatened  to  take  action  against  them 
on  account  of  pollution  of  the  river.  It 
was  also  pointed  out  that  Mr.  Bicknell 
was  invited  to  submit  a  scheme,  on  the 
recommendation  of  the  president  of  the 
Institute  of  Civil  Engineers,  to  whom  the 
council  had  appealed. 

Douglas  Motors  Ltd.  has  just  estab- 
lished a  record  a?  having  the  fastest 
standard  motor  cvcle  in  the  world,  and  the 
first  to  flo  100  milps  per  hour  in  the  3i  h.]). 
class.  Mr.  0.  G.  Pullin,  riding  a  3i  h.p. 
sports  morlpl,  attained  the  speeds  of  lOO  OO 
miles  per  hour,  which  was  officially  and 
electricallv  timed  by  the  Brooklands  Auto- 
Eacing  Club.  The  rider  continued  his 
record-breaking  ride  by  doing  99'58  miles 
per  hour  for  the  mile  and  99'57  for  the 
kilo.,  being  records  in  the  8i  h.p.  and 
6  h.p.  classes,  subject  to  A.C.U. 


CARDIFF. 

(From  Our  Own  Coreespondbnt.) 

The  reports  of  the  exports  of  coal  from 
Cardiff  and  Barry  during  recent  weeks  are 
very  satisfactory.  During  the  past  week 
Barry  exports  have  created  a  record  for 
the  past  18  months,  the  total  shipments 
amounting  to  203,589  tons. 

At  the  same  time  the  exports  from 
Cardiif  for  February  have  nearly  doubled 
those  for  the  February  of  1921.  The 
actual  figures  are  1,135,411  and  G46,49G 
respectively,  whilst  bunker  coal  shows  the 
same  relative  increase  for  the  two  periods. 

This  mav  be  accounted  for  by  the  fact 
that  on  the  Pacific  Coast  Cardiff  coal,  or 
Welsh  steam  coal,  has  firraly  established 
itself  in  competition  with  American  and 
Australian  coal  on  the  score  of  price, 
deliveries  and  superior  steaming  qualities. 

Another  Cardiff  shini)ing  firm  has  gone 
into  liouidation.  This  is  the  Turner 
Steam  Navigation  Co.,  formed  in  February 
of  1920,  with  a  nominal  caintal  of 
f 100,000.  of  which  about  £40,000  was 
subscribed. 

Despite  the  bright  hopes  with  which  the 
year  opened  for  the  tinplate  trade,  things 
are  very  dull,  and  buyers  seem  to  be  hold- 
ing off  in  the  hope  of  a  further  reduction 
of  prices.  As  things  are  at  present  this 
can  hardly  be  expected,  for  wages  costs 
cannot  go  lower  as  most  of  the  Siemens 
steelworkers  and  millmen  are,  if  anything, 
worse  off  now  than  before  the  war,  whilst 
it  is  not  expected  that  there  will  be  any 
reduction  in  the  prices  of  raw  materials. 

Although  things  in  the  sheet  trade 
generally  are  dull,  there  is  an  increase  of 
exports  as  compared  with  the  opening 
months  of  1921,  most  of  the  increase  being 


made  in  the  trade  with  the  Netherlands 
and  Norway  and  France. 

The  Anglo-Persian  Oil  Co.  are  going- 
ahead  with  their  oil  undertaking  at 
Sw-ansea,  and  are  now  busy  constructing 
storage  tanks  and  pipe  lines  at  the 
entrance  of  the  King's  Dock,  which  will 
enable  vessels  to  be  bunkered  without 
entering  the  dock,  thus  saving  consider- 
able delay. 


GLASGOW  AND  DISTRICT. 

(From  Our  Own  CoRRusroNPENT.) 

Conditions  in. the  West  of  Scotland 
iron  and  steel  trades  have  become  steadily 
worse  owing  to  the  labour  troubles  in  the 
engineering  and  shipbuilding  trades.  It 
is  barely  a  year  since  the  great  upheaval 
due  to  the  coal  strike,  and  if  this  present 
dispute  should  la«t  any  time,  the  results 
to  the  country  will  be  disastroiis.  Home 
buyers  of  steel  are  now  auite  out  of  the 
market,  with  the  result  that  the  output 
from  lor^al  steelworks  has  dropped  to  a  very 
low  point.  Makers  are  havinsr  a  very 
anxious  time,  as  in  a'ldition  to  thf^  falling 
off  in  orders,  due  to  the  lock-out,  the  trade 
has  lost  some  of  its  recent  improvement 
owing  to  the  stoppage  of  orders  for  the 
Eastern  markets.  A  few  export  orders  for 
other  countries  are.  however,  still  coming 
in,  probably  mailed  before  the  labour  di'*- 
pute  came  into  oneration,  but  it  is 
expected  that  further  business  will 
promptly  be  shut  off.  Prices  show  little 
change  and  are  round  abrmf  the  following 
fio-nres:  Ship-r'bites,  flO  10s.  per  to^i  • 
boiler  plates.  £14  p^v  ton  :  spftjons,  £10 
par  ton.  anrl  eh^ets,  iin..  £11  15s.  per  ton, 
all  dplivered  Glasgow  stations. 

Malleable  iron  T)^ant  is  moving-  vprv 
.slowly,  and  competition  is  ver^^  ke^n.  The 
prinp  quoted  for  "  Crown  "  bars,  is 
£11  10*^.  per  ton.  delivered  Glasgow,  with 
export  fip-nres  a  little  less. 

The  Scofr-h  pio-  iron  demand  has 
improved  a  lit+le  this  we^k  in  expo^-t 
business,  but  th<^  honi"  deman^I  i«  nil. 
Prices  are:  No.  I  foundry  iron  £5  2s.  fid. 
and  No.  3  £4  17s.  fid.  ner  ton  at  n-f.ko''«' 
wo'-ks.  Hewqtite  is  still  slow  at  £5  7s.  fid. 
mnV'^ro'  works. 

Sir  Wm.  Arrol  &  Co.  Ltd.,  Glasa-ow, 
have  secured  a  £350,000  contract  from  the 
Mexican  State  Eailwavs  for  the  construc- 
tion of  work.shops,  with  structural  enuip- 
ment  at  Enngo.  This  is  the  initial  part 
of  a  big  development  schema,  inr-luding  the 
erection  of  a  bridge  over  the  River  Benue. 
Local  makers  of  locomotives  arc  interested 
in  the  news  of  a  large  order  about  to  be 
placed  by  the  Roumanian  State  Railways, 
in  which  all  the  big  Briti.sh  locomotive- 
making  centres  will  participate. 

The  machine-tool  industry  is  cheered  by 
an  increase  in  the  number  of  enquiries, 
both  from  home  and  foreign  buyers. 

The  improvement  in  the  structural  iron 
trade  is  responsible  for  a  call  for  girder- 
tvpe  radial  drilling  machines,  which  are 
also  required  for  Colonial  railway  w'ork- 
shojjs.  Light  horizontal  drilling  machines 
also  present  a  good  maiket  and  heavy  ver- 
ticals for  locomotive  work.  The  general 
feeling  in  the  trade  is  that  while  there  may 
l)e  sufficient  orders  going,  after  the  present 
labour  troubles  are  settled,  to  keep  the 
shops  just    moving,    there    will   be  no 


revival  in  the  industry  this  year.  For- 
tunately for  the  unemployed,  in  the  chief 
centre  of  the  Scottish  machine-tool  trade 
(Johnstone)  it  is  self-supporting,  and 
benefit  is  paid  out  of  a  private  fund. 

Notices  regarding  the  shipbuilding 
trades  bonus  cut  have  now  been  posted. 


UNITED  STATES  OF  AMERICA. 

(From  Our  Own  Correspondent.) 
Despite  the  tendency  to  "  view  with 
pride  "  the  position  the  American  dollar 
holds  in  the  exchange  market,  those  who 
view  such  things  understandingly  are  not 
convinced  that  a  high  premium  on  our 
money  is  altogether  or  alwavs  an  advan- 
tage. For  example,  the  New  Zealand 
correspondent  of  the  Jourval  of  Covrmercc 
(New  York)  laments  that  representatives 
of  American  electrical  and  ens-ineerinp- 
concerns  are  beginning  to  feel  the  effects 
of  adverse  exchange.  It  was  thi.s.  he 
avers,  that  put  Ameri'^an  locomotive 
builders  out  of  the  running  in  sunplyino- 
an  order  for  some  ten  or  more  engines  for 
the  State  railways.  Comi^etition  qame 
from  Germany  and  Australia,  as  well  as 
America.  The  correspondent  also  refers 
to  the  fact  that  a  recent  contract  for 
hydro-plentrical  equipment  was  awarded 
to  a  British  firrn,  althoup-h  it«i  birl  was 
conculprably  higher  than  the  ti.o'nres  sub- 
mitted by  an  AmeWoan  firm.  The  corre- 
sponrlent  had  nothing  to  say  about,  the 
relative  merits  of  the  equipments  offered, 
and  being  most  likely  a  non-technical 
writpT  such  .a  Possibility  as  a  circumstanoe 
of  this  sort  having  any  bearing  on  the 
award  would  not  occur  to  him. 


One  of  the  out.standing  arguments  used 
by  the  advocates  of  the  "  open  shop  "  in 
this  country  has  been  the  utter  lack  of 
understanding  by  our  labour  leaders  of 
the  principles  governing  the  relations 
between  capital  and  labour,  as  well  as  a 
woful  ignorance  of  the  laws  of  political 
economy.  Judged  by  the  events  of  the 
last  few  years  these  contentions  are  w'ell 
founded.  It  is  now  proposed  to  remedy 
the  acknowledged  deficiency  of  t^^e 
individual  labour  official  by  the  establish- 
ment in  Cincinnati,  by  the  American 
Federation  of  Labour,  of  a  school  for  the 
instruction  of  its  local  officials  in  these 
fundamental  requisites.  Plaas  for  the 
erection  of  a  building  are  already  in  the 
course  of  preparation.  The  institution, 
which  will  have  the  rather  peculiar  name 
of  "  American  Academy  of  Christian 
Democracy,"  is  expected  to  turn  out  men 
equipped  to  cope  in  labour  controversies 
with  the  well  educated,  technically  trained 
leaders  of  the  organised  employers. 

Conditions  as  to  the  international 
movement  of  pig  iron  as  regards  the 
Cnited  States  are  reversing,  for  whereas 
six  months  ago  pig  iron  was  being 
imported  into  this  country,  to-day  an 
export  movement  is  beginning.  Negotia- 
tions are  under  way  for  the  export  of 
southern  pig  iron  wliich  can  be  lauded  on 
the  Continent  for  25  dols.,  and  while 
German  pig  iron  makers  have  advanced 
prices,  American  iron  prices  are  tending 
downward,  as  evidenced  in  the  decline  of 
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J .  A.  Andei  sou,  oi  the  Mouut  Wilson 
Solar  Observatory  at  Pasadena,  Cali- 
fornia :  — 

"  It  consists  in  charging  a  large 
electrical  condenser  to  100, UOU  volts  and 
discharging  this  large  quantity  of  elec- 
tricity at  high  speed  through  an 
extremely  fine  wire.  The  wire  explodes 
with  a  deafening  report  as  if  struck  by 
lightning,  which,  in  a  minor  way,  it  is. 
The  flash  is  about  200  times  as  bright  as 
direct  sunlight,  but  it  lasts  less  than  a 
hundred-thousandth  of  a  second.  The 
pressure  developed  is  about  1,000  lb.  per 
square  inch,  and  the  temperature  is 
momentarily  over  50,000  deg.  Tali. 
Under  such  conditions,  the  atoms  which 
compose  the  wiie  decompose  into  simpler 
ones,  and  the  result  is  the  change  of 
metallic  tungsten  into  gaseous  helium. 

"One  of  tlie  first  laws  of  chemistry 
has  been  that  the  so-called  elements  are 
])ermanent  and  unchangeable.  The 
failure  of  the  alchemists,  after  centuries 
of  efforts  to  change  such  common  metals 
as  copper  and  iron  into  gold  convinced 
chemists  that  the  metals  could  not  be 
decomposed. 

"  Great  advances,  as  the  result  of  the 
work  of  Weiidt  and  Irion,  in  discoveries 
on  the  nature  of  the  matter  that  composes 
the  universe  are  confidently  predicted." 


Steel  ingot  output  in  February  was  at 
the  annual  rate  of  2G,<S10.000  tons  com- 
T)ared  with  that  of  22,640,000  tons  in 
Januai'y,  and  was  the  lars'est  shown  since 
February,  1921.  This  represents  GTS  per 
cent  of  the  maximum  yearly  production 
of  steel  ino'ots.  which  was  in  1917.  Pig 
iron  showed  a  further  gain  in  daily  output 
from  53,090  in  -lanuarv  to  58,220  tons. 
Production  now  is  at  the  highest  point  in 
12  months.  Due  to  the  shorter  month, 
the  total  figure  for  Februarv  was 
^030,180  as  compared  to  1,645,804  tons 
in  -lanuarv.  The  number  of  furnaces  in 
blast  at  the  end  of  February  was  139,  a 
gain  of  12  in  the  month,  or  of  70  in  the 
past  seven  months.  The  steel  corpora- 
tion is  nroducing  steel  in  excess  of  60  per 
cent.  The  Gary  works  recently  reached 
a  production  of  over  76  per  cent,  bv  far 
the  best  in  a  year.  Independent  open- 
hearth  works  in  the  Youngstown  district 
are  at  70  per  cent. 

Railwav  carload  shipnients  of  auto- 
mobiles from  the  shops  in  the  ITni+r  ' 
States  at  the  beginning  of  1922  showed  a 
'rain  of  150  per  cent  over  a  year  ago. 
is  also  reported  that  sales  conditions  from 
all  over  the  country  show  improvement. 
Tncidentally.;  'as  showinQ-  the  extent  to 
which  motor  cars  are  used  in  this  country, 
it  mav  be  mentioned  that  traffic  counts 
i-'ade  bv  the  U.S.  Bureau,  of  Public  Roads 
show  that  97'3  per  cent  of  the  A-ehicles  on 
the  Talifornia  highways  are  motor  pro- 
Txdled,  and  that  motor  trucks  constitute 
12-48  per  cent  of  the  total  traffic. 


bright.  In  fact,  auto  manufacturers 
have  been  s]jeeding-up  the  production  of 
cars  since  the  beginning  of  March  to  keepi 
pace  with  current  demand. 

There  are  optimists  who  are  voicing  the 
opinion  that  the  curient  year  will  prove  toi 
be  a  record  breaker  in  automobile  produc- 
tion. Be  that  as  it  may,  one  concern,  tlie 
lJurant,  is  getting  ready  to  contend  with 
our  giant  in  the  field.  Washington  ha* 
it  that  a  new  automobile  rivalling  the 
Ford  in  price  has  been  designed  by  the 
Duraut  Motoas,  Inc. — a  four-cylinder 
five  pa^sseuger,  touring  car,  equipped  witl 
self-startexs  and  demountable  rims,  h(if 
been  placed  on  the  market  to  sell  for  441 
dols.  Othei'  classes  of  car  have  beei 
designed,  and  are  to  be  turned  out  h\ 
([uantity  [)roduction  to  sell  at  proper 
t  ion  ate  prices. 

(Reuter's  Engineieeing  Service.) 
iNCKfJASE  IN  Pkice  OF  Stekl. — Indepen 
dent  steel  manufacturers  have  increase 
their  prices,  the  increase  to  come  int 
effect  immediately,  by  2i-  dols.  per  ton  a 
slabs,  2  dols.  on  small  billets  and  shee 
bars,  and  2i  dols.  on  heavy  billets. 


CANADA. 

(From  Our  Owx  Correspondent.) 

An  advertisement  put  out  by  the  Depar 
ment  of  Lands  and  Forests  in  the  Jouriu 
of  Commierce  (Canadian)  gives  tt 
interesting  information  that  the  proviiifl 
of  Quebec  has  water  power  estimated  : 
6,000,000  h.p.,  of  which  875,000  h.p.  y 
([eveloi)ed  at  the  present  time,  and  th 
the  province  leads  all  the  ])rovinces  in  til 
pulpwood  and  asbestos  industries.  | 

Edmonton,  Alherta. — The  carii 
system  of  multiplex  telephony  over  Albei 
Government  lines  between  Calgary  ai 
Edmonton,  the  first  in  Canada  and  t 
fifth  in  the  world,  has  been  a  comple 
success,  three  separate  conversatiol 
being  possible  over  the  same  pair  of  win 
at  the  same  tim'e.  Nearly  1,000  citie 
towns,  villages  and  hamlets  in  Alberta  a| 
linked  up  by  the  Alberta  Governniei 
telephone  svstem,  according  to  the  aniui 
report  of  that  department  for  1921.  Tj 
total  assets  of  the  system  are  placed 
2:?, 000, 000  dols.         '  1 


Ninety-three  miles  of  new  railway  \vi 
constructed   in   the  province  of  Albei 
last  vear,  bringing  the  total  mileage 
to  4,789,  as  compared  wi'th  1,782  in  191 
and  1,060   in  1905,    according  to  Ihj 
V.  W.  Smith,  Minister  of  Railways  a' 
Telephones.      Of  the  total  mileage.  \' 
r'anadian    Pacific  accounted   for  l.'^i 
Canadian  National.  1,195;  Grank  Trur. 
640;   Edmonton.    T)unvegan   and  Piiti 
Columb'ifl.  408;  Alberta  and  Grea*  Watr 
ways,   282;    Central    Canada.    72;  4 
T  acomlie  and  North-Western.  37.      .  j 


1  dol.  in  eastern  Pennsylvania  during  the 
week. 

.  .'Postmaster-General  Hubert  Work 
tliiuks  it  is  time,  after  100  yeal's,  .to 
.I)ublicly  acknowledge  the  friendly  advice 
of  the  editor  of  the  Freeman's  Journal 
(now  called  the  Norristown  Pennsylvanui 
Herald)  of  March  1,  1822,  given  to  the 
then  Postmaster-General,  Return  J. 
Meigs,  Jr.  The  early  editor,  \yho  in  the 
■usual  fashion  designated  himself  as 
•'we."  wrote  in  the  Freeman's  Journal 
as  follows:  "  We  would  advise  the  Post- 
master-General to  avail  himself  of  the 
novel  and  very  ingenious  flying  machine 
invented  by  James  Bennett,  of  Phila- 
delphia, by  which  we  conceive  the  mails 
would  be  tran. sported  with  much  more 
celerity  and  their  arrival  at  the  places  of 
d'Cstination  be  much  more  certain  than 
is  the  case  at  present."  In  apprecia- 
tion of  what  the  air-mail  service  has  done 
and  in  approval  of  its  development, 
Postmaster-General  Work  said:  "  If  tbat 
was  true  then,  it  is  true  to-day,  and  1 
wish  I  might  be  able  to  advise  this  old 
editor  that  we  are  to-day  using  the 
'  flying  machine '  with  splendid  results 
in  transporting  the  mails  with  safety  and 
celerity." 

It?  is  announced  by  the  Aeronautical 
Chamber  of  Commerce  that  the  Easter 
Airways  Cn.  ('Incorpoiat'^dV  nf  Baltimore, 
3fd.,  has  been  organised  to  enter  the  field 
of  commercial  aerial  transport  on  a  per- 
manent ba.sis.  The  shares  have  been  all 
taken  up,  mainly  by  a  few  of  the  leadinfj; 
business  men  of  Baltitviore.  For  the 
oresent  the  company  will  confine  opera- 
tions exclusively  to  Seaplanes,  the  first  of 
which,  an  aeromarine  ITS2L,  sixpassencrer 
onen  boat,  will  start  tbis  week  on  a  flischt 
alonj?-  the  Atlantic  seaboard  to  Kev  West 
and  Havana.  retnrnin<r  to  New  Orleans, 
therice  up  the  Mississippi  river  to  St. 
Louis,  alons"  th"  <^hio  river  to  Pitt.<?burg, 
returning  -to  Baltimore  via  the  Great 
T  akes  and  the  Hudson  river  to  New  Yi^Tk. 
Thi«  initial  flip-ht  is  desi.o-ripfl  to  fmthpi- 
r>ublic  interest  in  the  security  of  travel  bv 
air  pendino-  the  perfection  of  definite  plans 
for  establishinsr  regular  transport  lines 
between  suf^h  fixed  noints  as  Baltimore, 
Md.,  and  Norfolk,  Va. 

Those  of  "s  w1<n  stndi<^d  chemistry  in  the 
days  when  Tvndall  and  Huxley  were  lead- 
ins-  lights  in  the  world  of  science  f^el 
'•ather  aggrieved  to  be  told  that  ou^'  belief 
in  the  immutabilitv  and  indivisihility  o^ 
the  atom  is  a  fals<»  doctrine.  Not  content 
with  having  "  blasted  "  one  "  funda- 
mental," srifnc^  has  rlpveloped  two 
savants  at  the  Chicap-o  University  wh(^ 
have  succeeded  in  making  the  dream  of 
the  ancient  al^-hemist  cor>-ie  true,  for 
+ransmutation .  the  quest  of  the  ao-es.  has 
been  aecomplished.  Tungsten  has  been 
definitely  and  permanently  cbanired  into 
helium  through  treatment  in  tempera- 
tures of  ^^'^+ween  50.000  deg.  and 
60.000  dpg.  The  experiment^  wer*^  con- 
rlnntpd  bv  "Or.  Gerald  L.  Wr>ndt  and  C.  E. 
Trion.  T^hp  p^p+1-iod  er>^T>lovpd  wo"  the 
^■nivip  that  u'se'l  in  prodncin<"  aTtifif^ial 
lifvhtning  recently  announced  by  "Ht. 
Stienmetz,    and    was  originated  by  Dr. 


To  counteract  the  depressing  report  of 
the  GtMi^'val  Afotors  Cornorathm  for  tli'^ 
vear  ended  December  31,  19''1.  wLirh 
shows  a  loss  of  approximatelv  8.000.00" 
.  coiripnred  with  a  profit  of 
37,000.000  dols.  in  the  previous  vear,  the 
shareholders  were  told  ihai  th(>  future  was 


Nki.sox.  British  Colimhtv. —  i 
account  of  favourable  experinientiiiL:'  i 
the  metallurgi'^al  trea+nient  of  coivji  < 
ores  of  the  Slocan,  V-'-  T.  J.  Wnin. 
iivpsildotit  of  the  Consfdhlat'Ml  ^Mininti  v- 
Sn'eltirio'  Co.,  announced  ihat  the  - 
dated  Co.  would  i)ay  for  llu^  zinc  in  ihc 
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(lies,  whereas  funiieily  the  producers  weie 
penalised  for  the  zinc  contents  of  their 
ores,  and  if  the  zinc  content  was  above  a 
certain  percentage  of  ore  could  not  be 
accepted.  This  is  an  important  step,  and 
should  mean  that  a  number  of  the  smaller 
mines  that  are  now  closed  down  in  tlie 
Slocan  countrj-  will  be  able  to  ojieiate  at 
;i  profit. 

TuAir,  Bkitish  CouMmA. — That  an 
improved  era  in  smelting'  business  is  draw- 
ling close  is  evidenced  by  the  fact  that  the 
Consolidated  Mining  &  Smelting  Co.,  of 
Canada,  Ltd.  is  now  doubling  the 
L'apacitv  of  their  lead  refinery,  stated  the 
7'w//  News.  The  present  capacity  of  the 
plant,  undei'  ordinary  conditions,  is  about 
10  tons  a  day,  ])ut  with  the  many  changes 
being  made  in  the  w^orks,  the  capacity 
nill  be  neaily  doubled. 


AUSTRALIA. 

j     (Rex'ter's  Engineering  Service.) 

Railw.vy  Gauge  ITnific.\tion. — Mr. 
iBughes,  the  Commonwealth  Prime  Minis- 
jter,  urges  tlie  immediate  commencement 
,of  the  work  of  unification  of  the  railway 
iiauge  in  order  to  reduce  unemployment 
uiioiig  returned  soldiers  and  others. 

'j  Steamers  for  West  Australian 
.(iovERNMENT. — The  A  f/e  says  tliat,  with  a 
,view  to  obtaining  suilablc  steamers  for 
its  north-west  coast  trade,  the  West 
/Australian  (jovernment  has  commissioned 
-the  captain  of  the  steamer  Moieton  Hay 
I  to  in.stitute  enquiries  in  Great  Britain  and 
•idvise  the  Government  of  the  results  of 
iithese  encjuiries. 


BELGIUM. 

*  (Retter's  Engineering  Service.) 
\]  Land  and  Water  Transports  in  the 
jCoNGo. — In  the  course  of  an  interview 
j.A'ith  a  group  of  journalists  at  Brussels, 
Louis  Franck,  the  Colonial  ^finister, 
j^lealt  with  the  (luestion  of  trans])orts  in  the 
ipongo.  Referring  to  the  Bas  Congo- 
jSatanga  Railway,  which  will  connect  the 
.mining  system  with  the  centre  of  the 
j'^olony  and  the  Atlantic  ports,  a  decree  has 
oeeu  issued  which  marks  the  beginning  of 
ftvork  on  the  new  line.  A  mission  sent  to 
investigate  on  the  spot  found  at  Ilebo,  30 
I  vilometres  south  of  the  confluence  of  the 
I  Kasai  and  the  Sankoro,  a  i)o]  t  where  800 
j  metres  of  wharfage  could  be  built, 
I  ippi'oachable  all  the  year  round  by  vessels 
)f  500  tons.  In  Katanga,  according  to 
Ifleuter,  the  railway  will  start  from 
^Boukania,  the  point  of  contact  of  the 
l^atanga  and  Great  Lakes  lines. 
li/Vork  is  to  be  commenced;  at  both 
j;'nds  of  the  line,  and  it  is  hoped  that 
!|he  railwav  will  be  com]deted  in  six  years. 
jChe  Matadi-Leo  line  is  to  be  modified  and 
I  mproved.  Two  sections  of  a  total  length 
j)f  270  kilometres  will  be  I'onstructed  to 
I  he  north  and  south  of  Thvsville.  The 
j  o.st  is  estimated  at  about  Ec. 40. 000, 000, 
ynd  the  adjudication  foi'  the  work  will  be 
iield  at  the  end  of  Ai)ril,  subject  to  the 
I  pproval  of  the  authorities  concerned.  A 
fnis.sion  is  also  studying  the  three  routes 
'•ossible  for  joining  up  the  gold  region  of 
|vilo  with  the  centre  of  the  colon  v.  The 


exploitation  of  the  veins  is  becoming  more 
and  more  extensive  at  Kilo  and  demands 
the  creation  in  that  region  of  an  industrial 
centre.  In  connection  with  transport  by 
water  the  question  is  being  studied  of 
constructing  wooden  barges  in  the  Congo 
instead  of  importing  expensive  iron  or 
steel  barges  from  Europe.  It  has  been 
found  that  four  species  of  Congo  timber 
are  suitable  for  the  purpose  of  construct- 
ing barges  up  to  250  tons,  and  it  is 
asserted  that  by  introducing  changes  in 
the  type  of  barge  and  the  system  of  tow- 
ing one-third  of  the  lu'esent  expenses 
n)iglit  be  saved 


FRANCE. 

(Reuter's  Engineering  Service.) 
Underwater  Blgwripe. — A  French 
engineer,  M.  Eugene  Royer,  has  been 
carrying  out  at  Lyons  tests  of  a  new- 
invention  for  cutting  steel  under  water, 
which  he  has  now  perfected.  The  appara- 
tus is  an  oxyhydric  blowpipe,  the  flame 
of  which  is  just  as  etfective  under 
water  as  in  the  air;  a  diver  can  take  tne 
blowpipe  under  water  with  him  and 
employ  it  to  cut  through  the  thickest 
steel  plates.  Tests  have  been  made  in 
the  presence'  of  the  American  Naval 
Attache,  Commander  Hickey,  Colonel 
Olsen,  former  director  of  the  Shipping- 
Board  in  Paris  during  the  Avar,  Colonel 
Woodhouse,  of  the  Anunncan  Navy,  and  a 
number  of  Marseilles  sliijibuilders.  After 
having  submerged  a  piece  of  armoured 
plating,  18  millimetres  thick,  in  a  cistern 
of  water  nearly  3  ft.  deep,  M.  Royer  was 
able  to  cut  through  the  plating,  making  a 
cut  IT  centimetres  in  lengtli  in  65 
seconds.  Thicker  plates  were  sectioned 
w'ithin  two  niijiutcs.  Screw  .shafts  305 
millimetres  thick  were  cut  through  after 
the  blow))i]ie  had  been  applied  for  five  or 
ten  minutes. 

Formation  of  Electrieication  Syndi- 
cate IN  France. — An  inter-communal 
syndicate  ha.s  just  been  formed  at  Epiiuil 
foi'  tlie  purpose  of  studying  a  plan  for 
the  electrification  of  a  group  of  communes 
in  the  Voges  department. 


ITALY 

(Reuter's  Engineering  Service.) 
Market  for  Motor  Boats. — The 
improvements  now  being  undertaken  at 
the  port  of  Naples,  upon  which  a  sum  of 
50, 000, 000  lire  i.si  being  spent,  are  likely 
to  cr(^ate  a  demand  for  marine  motors  of 
the  small  petrol  type,  which,  during 
the  summer  months,  are  much  in  request 
in  the  bay.  The  potential  market  for 
motor-boat  engines  is  considered  dis- 
tinctly encoui aging;  mechanical  propul- 
sion has  become  popular  in  other  parts  of 
Italy,  particularly  upon  the  Lakeis  of 
rVimo,  Maggiore,  Garda  and  Lecco,  both 
for  passenger  and  freight  carrving.  In 
the  Bay  of  Naples  itself  over  1,000  small 
fishing  boats  constantly  operate  from 
Naples.  Torre  del  Greco,  C'astellammare, 
Sorrento  and  Capri.  The  type  of  boat 
generally  used  lias  a  length  of  5  metres, 
and  jtointed  ends,  and  is  propelled  by  four 


oars  or  a  small,  square  si)ril-sail.  liefore 
the  war  eftorts  were  made  to  introduce  a 
small  motor  into  the  fishing  industry,  but 
the  requisition  of  all  petrol  supplies  for 
the  army  made  it  necessary  to  abandon 
the  project.  Lately,  however,  the  fonuei' 
Iiigh  price  of  petrol  has  suffered  a  severe 
fall,  thus  rendering  it  practicable  to 
interest  fishermen  in  peitrol  motor  equip- 
ment. Several  makes  are  turned  out 
locally.  The  F.I.A.T.  Motor  Co.,  of 
Turin,  manufactures  a  marine  motor  of 
from  :.^5  h.p.  to  35  h. p.,  which  sells  for 
17,000  lire  upwards  (approximately  £190). 
The  Isotto  Franscliini,  a  motor  manufac- 
turing company  of  Northern  Italy,  also 
makes  a  marine  motor  of  larger  size, 
generating  35  h.p.,  and  selling  for 
approximately  20,000  lire,  or  about  i'225. 
A  third  type  is  manufactui  ed  by  the  Volpi 
Co.,  this  being  a  small  motor  i)f  from  one 
to  four  cylinders,  generating  from  2  h.p. 
upwards.  A  12  h.p.  Yolpi  engine  sells  for 
12,000  lire  (approximately  £135).  A 
small  detacliable  outboard  inotor,  known 
as  the  "Archimedes,"  at  ofte  time  manu- 
factured in  Sweden  but  now  made  in 
Northern  Italy,  has  become  much  in 
request  for  small  pleasure  boats  on  the 
Bay  of  Naples.  This  motor  generates 
fiom  2i  h.j).  to  5  h.p.,  and  retails  from 
5,600  lire  to  8,300  lire  (£63  to  £93). 
Until  now,  says  a  Renter  correspondent, 
few  foreign  nuuine  motors  liave  been 
introduced,  but  there  is  reason  to  believe 
that'  they  would  prove  popular  owing  to 
usually  more  substantial  build  and  longer 
life.  The  types  most  in  favour  would  be 
those  intended  for  small  pleasure  boats, 
such  as  a  four-cylinder  gas-engine 
e(|uipped  with  electric  starter  and  genera- 
ting about  15h.i).,  retailing  at  about 
10,000  lire  (£112),  as  well  as  a  detachable 
outboar<l  type,  generating  fi'om  2h.]). 
to  31  h.j).,  and  retailing  at  between 
3,750  lire  and  5,500  lire  (£42  to  £62). 


SWEDEN. 

(Reuter's  Engineering  Service.) 
Hellefors  Ironworks. — Owing  to 
reductions  in  wages  at  the  Swedish  iron- 
works, a  strike  has  broken  out  at  the 
Hellefors  Ironworks,  near  Oerebro. 
Ujiwards  of  200  hands  are  affected. 


FINLAND. 

(Reuter's  Engineering  Service.) 
Harnessing  a  Finnish  River. — Huf- 
vudstadshladet  is  informed  that  the  Fin- 
nish Government  has  entered  into 
negotiations  with  a  Belgian  coiiqiany, 
which  is  the  owner  of  the  Yallinkoski 
Falls  in  the  River  Vuoksen,  for  co-opera- 
tio  as  regards  exploitation  of  the  water 
power  of  the  River  Vuoksen,  including 
the  famous  Imatra  Rapids.  It  is  under- 
stood that  the  Belgian  conq>any  will 
grant  the  Finnish  State  a  loan,  pre- 
sumably of  about  10,000,000  dols.  At 
oresent  onlv  about  14,000  h.p.  of  the 
Vonk-cn's  force  is  being  utilised,  while, 
ai((U(l!ng  to  the  scheme  adopted  by  the 
Goveinnient,  an  initial  power  of  some- 
thing over  100,000  turbine  horse  power 
would  be  obtained. 
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New  Method  of  Measuring  Gear  Teeth. 


HiTiiKKTO  the  only  lueaus  of  measuring 
gear  teeth  has  been  by  means  of  the  geai' 
tooth  caliper,  an  instrument  necessitating 
two  settings  for  each  pitch  measured,  and 
also  a  dift'eient  setting  for  any  variation 
in  the  number  of  teeth  for  a  given  pitch. 
That  is  to  say,  if  a  gear  of  20  teeth, 
6  d.p.,  is  being  measured,  a  diiferent 
setting  is  reqiiiied  for  a  gear  of  30  teetJi 
of  the  same  pitch.       This  complication 


FiG.  1.— D.as.r..ui  I' .sjilaiiiliig  tLe  Pi imijile  of  the  Sjkes 
Gtar  '1  <i  til  Ciil  pel  01  Ci  mparator. 

arises  out  of  the  fact  that  the  gear  tooth 
ca]iper  measures  the  thickness  it  ih'i 
pilcli  line,  so  that  for  gears  of  d  given 
pitch,  hut  of  varying  n\imbe]s  of  teeth,  a 
calculation  has  to  be  made  of  the  chordal 
tliickne^s  and  also  the  chordal  hciglil. 
All  workmen,  unfortunately,  are  not  able 
to  make  this  calculation,  and  they  are 
rather  apt  to  set  the  instrument  to 
measurements  given  in  tables,  which,  of 
course,  require  correction  according  to 
the  number  of  teeth.  Another  disadvan- 
tage of  this  instrument  is  the  fact  that 
the  measurement  of  the  tooth  thickness  is 
taken  on  the  corners  of  the  two  jaws,  so 
that  the  wear  is  concentrated  at  these 
points  and  leads  to  a  rapid  deterioration 
of  the  instrument. 


By  courtesy  of  tl\e  inventor  (Mr.  W.  Iv 
oykes,  Upton  Road,  Slough),  the  present 
writer  is  enabled  to  give  details  of  the 
,c;vl-es'  crtmpavator  niul  'also  ti>e  Syk-^s' 
caliper  for  measuring  gear  teeth.  The 
instrument  and  its  n.etliod  of  application 
is  shown  in  the  accompanying  illustra- 
tions.   It  will  be  observed  that,  in  fine, 


By  V.  T.  CAMM, 

the  instrument  consists  of  a  substantial 
frame  or  beam  carrying  one  fixed  and 
one  adjustable  jaw,  in  addition  to  a 
specially  designed  dial  test  indicator. 
The  movable  jaw  is  provided  with  means 
for  fine  adjustment,  and  between  the 
jaws  the  plunger  of  the  dial  indicatoi' 
jjrojects.  Fig.  2  shows  the  instrument 
set  to  a  master  gauge  block.  Fig.  4 
shows  the  instrument  complete  in  case, 
with  a  set  of  master  gauge  blocks. 

The  principle  on  which  the  instrument 
is  based  will  be  obvious  to  those  jmsscss- 
ing  a  knowledge  of  the  property  of  the 
involute.  Each  gauge  block  represents 
an  involute  rack  tooth  of  a  paiticular 
pitch  and  pressure  angle,  and  the  inclined 
faces  of  the  jaws  are  made  to  correspond. 
It  is  well  known  that  any  gear  of  a  given 
liitnh  irrespective  of  the  number  of  teeth 
will  accurately  gear  with  a  rack  of  the 
same  pitch  and  pressure  angle.  There- 


Fio.  3. 

fore,  when  the  comparator  is  set  for  a 
rack  tooth  (represented  by  the  gauge 
block),  the  setting  is  correct  for  all  teeth 
of  the  same  thickness,  pressure  angle  and 
addendum.  It  will  readily  be  apparent 
that  any  tooth  thicker  or  thinner  than 
tliat  setting  will  cause  the  dial  indicator 
t{)  show  plus  or  minus,  owing  to. the  teeth 
entering  to  a  lesser  or  greater  distance 
between  the  jaws. 

For  convenience  the  dial  of  the 
indicator  can  be  rotated  so  as  lo  alter  the 
j);'silion  of  the  zero  work.  When  it  is  only 
(U'-ircd  to  test  teeth  for  uniformity,  gauge 
blocks  may  he  dispensed  with,  as  a  master 
gear  may  bo  used  to  set  the  compaiator. 
'riie  jaws  of  the  instrument  and  also  the 
gange  blocks  are  glass  hard  and  are 
ground  and  lapped  to  a  minute  degree  of 
error. 

The  standaid  gange  blocks  are  supplied 
at  14.V  deg.  pressure  angle,  but,  of  course, 
blocks  of  any  jnessure  angle  can  be 
supplied. 

One  division  on  the  di;d  represents 
"0005  in.  for  teeth    of  14i  deg.  pressure 


angle.  The  instrument  has  a  capacity  io! 
12  d.p.  to  Id.p.  or  from  ^  in.  to  3iii 
circular  pitch. 

It  must  not  be  assumed  that  a  gan^\ 
block  is  necessary  for  every  pitch  to  be 


Fig.  4. 

measured."  Seven  blocks  will  measure  a 
pitches;  six  blocks  will  measure  all  pitchf 
lietween  12  d.p.  and  li  d.p.,  and  foi 
blocks  will  measure  every  pitch  betwec 
12  d.p.  and  3  d.p. 

Fig.  3  shows  the  method  of  testing  f 
uniformity  of  pitch;  a  series  of  tlm 
instruments  may  be  used  for  testing  I  'ct 
curves.    Due  to  the  principle  of  the  iiistr 


Fig.  .t. 

ment  no  alteration  or  adjustment  in  : 
way  is  necessary,  in  cases  where  the  1 
dum  of  the  pinion  is  increased  or  decii  .i- 
provided  that  the  addendum  of  the  «  : 
into  which  the  pinion  glass  is  simib 
decreased  or  increased.  In  either  ca-t' 
jiiws  automatically  hear  on  the  theorei 
contact  points  of  the  tooth  cui"v?s. 


APRIL  1.  1922 

The  Sykes  Cear-toothi  Caliper. 

The  diagram,  Fig'.  5,  explains  the  prin- 
ciple of  the  caliper  shown  hj  Fig.  6, 
designed  by  the  originator  of  the  com- 
parator. The  lines  a  a  a  represent  a 
rack-tooth  space,  and  the  dotted  line  the 
jaws  of  the  Sykes  caliper,  which  it  will 
be  seen  directly  represent  the  rack.  The 
line  c  is  the  pitch  line  of  ihe  rack,  andri 
th  pitch  line  of  a  particular  pinion  or 
wheel;  bb — bb  are  the  lines  of  pressure  or 
lines  of  action,  on  which  tooth  contact 
must  always  occur,  whatever  size  or 
number  of  teeth,  of  the  gear.  These  lines 
are  always  the  same  for  any  given  pressure 
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angle,  and  it  is  well-known  that  in  the 
involute  system  tbe  rack  tooth  has  straiglit 
sides,  and  the  first  law  of  gear-tooth  con- 
tact is  the  common  normal  to  the  tooth 
curves  must  pass  through  the  pitch.  In 
the  diagram  the  pitch  point  is  p,  and  the 
lines  b  pass  through  it  and  are  normal  to 
the  rack-tooth  profile.  It  will  theiefoie 
be  apparent  that  contact  must  always  take 
place  on  the  lines  6,  and  that  the  position 
of  the  point  of  contact  e  depends  only  on 
the  thickness  of  the  tooth.  In  gears  of  any 
particular  pitch  the  profile  of  the  tooth  is 
different  for  each  number  of  teeth,  but  lliC 
point  of  contact,  with  the  centre-line  of  the 
tooth  and  tooth  space  coincident,  never 
varies. 


FACTORY  "NEWSPAPERS.' 


CONFEEENCE  OF  WORKS  EDITORS. 
One  of  the  most  significant  features  of 
British  industrial  developrrient  is  the 
growth  of  the  number  of  magazines 
published  for  circulation  among  the  em- 
ployees of  various  firms.  In  the  offices  of 
the  Industrial  Welfare  Society  are  dis- 
played complete  files  of  150  of  these 
"firms'  newspapers,"  and  it  is  estimated 
that  there  are  now  more  than  200  firms 
publishing  their  own  magazines  in  this 
country.  They  include  engineering  firms 
of  all  kinds,  iron  and  steel  manufacturers, 
shipbuilders,  flour  millers,  food-stuff 
manufacturers,  collieries,  banks,  textile 
firms,  railways,  and  distributing  firms. 

With  the  obiect  that  the  editors  of  these 
magazines  shall  pool  their  experience  and 
solve  their  common  difficulties,  the 
Industrial  Welfare  Society  is  now  airang- 
ing  the  second  of  a  series  of  annual  con- 
ferences, to  be  held  in  the  society's  offices 
at  51,  Palace  Street.  Westminster,  on 
Friday,  Anril  28.  The  conference  will 
devote  its'elf  to  ,the  practical  task  of  dis- 
cussing the  essentials  for  success  in  works 
and  staft'  journals. 


Table  Nuts  for  Milling,  Boring  and  Drilling 

Machines. 


I.N"  these  days  one  hears  much  of 
standardisation  of  small  tools  and  com- 
ponent parts  of  machine  tools,  etc.  For 
instance,  some  little  time  back  milling 
machine  spindle  noses  were  discussed  and 
standards  suggested.  While  a  great  deal 
has  been  accomplished  in  this  direction, 
there  remains  much  to  be  done. 

The  writer  has  been  very  much  struck 
by  the  lack  of  standard  tee  slots  in  mill- 
ing, boring,  drilling  and  other  machines. 
How  very  inconvenient  to  have  to  bear  in 
mind  when  jig'  and  fixture  designing  that 
the  tee  slots  vary  as  do  the  makes  of 
machines,  and  having  tO'  provide,  say,  a 
I  in.  wide  tongue  piece  for  a  fixture  to 
suit  one  machine  and  another  tongue  of  a 
different  dimension  to  suit  another 
machine.  Of  course,  there  are  people  who 
will  say,  "Have  all  your  milling  machines 
of  the  same  make  and  thus  get  over  the 
difference  in  tee  slots,"  but  the  writer  has 
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Standard  Whit 


not  yet  seen  a  machine  shop  where  all  the 
machines  are  of  one  make,  so  this  sugges- 
tion falls  to  the  ground. 

Then,  again,  it  will  be  readily  admitted 
that  in  most  engineering  establishments 
the  bolts  used  on  milling  machines 
esjjecially  are  not  things  of  beauty. 
Generally  they  are  of  a  most  nondescript 
appearance,  being  in  many  cases  ordinary 
hexagon-headed  bolts  filed  or  machined 
down  so  as  to  fit  the  tee  slots. 

With  a  view  to  eliminating  the  cutting 
down  of  bolts,  etc.,  usually  done  by  the 
machine  hand,  and  the  consequent  waste  of 
time,  the  writer  had  special  table  nuts 
made  as  per  sketch,  six  to  a  set  (see 
sketch)  for  each  machine.  The  diinen- 
sions  of  all  tee  slots  on  milling,  boring 
and  drilling  machines  in  the  works  were 
taken  and  table  nuts  made  to  suit  each  and 
stamped  witli  tlie  machine  number  so  as  to 
avoid  coiifiisi.m  ,.f  the  sets.  We  had  in 
OUT  caiistan  department  many  short  ends 
of  mild  steel  rod  of  different  diameters. 


These  were  sorted  out  and  screwed  at  each 
end  in  varying  lengths  and  diameters  to 
suit  the  table  nuts  (see  sketch),  and  were 
with  the  table  nuts  put  in  stock  in^  the 
tool  store  so  that  the  machine  operators 
could  obtain  them  as  desired.  Instead 
of  an  unsightly  collection  of  bolts  of  all 
sizes  lying  around  the  machines,  we  had 
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the  convenient  table  nuts  and  screwed 
rods  which  were  much  more  efficient,  and 
the  machinist  was  always  sure  of  the  nuts 
fitting  the  tee  slots  instead  of  having 
to  hunt  around  for  old  junk  or,  as  fre- 
f|uently  happens,  purloin  another  man's 
bolts.  All  this  was  done  away  with,  as 
each  man  had  to  give  a  check  to  the  tool 
store  attendant  in  exchange  for  a  set  of 
nuts  and  screwed  rods.  Many  of  the  rod 
ends  Avliich  were  of  no  use  otherwise  were 
used  in  this  manner.      The  tables  here 
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From  3i  in. 

to  12  in.  long  i-ising  by  1  in. 

illustrated  show  a  few  of  the  sizes  made, 
but,  as  has  already  been  pointed; out,  the 
tee  slots  of  different  makes  of  naachines 
vary,  although  their  work  capacity  may 
tally.  This  being  the  case,  these  tables 
should  not  be  adhered  to  unless  it  has 
previously  been  ascertained  that  the 
dimensions  are  suitable. 


Belgian  Iron  and  Steel. — Belgium's  ii-on  and 
Stsel  production  f  gures  for  January,  1922,  have  just 
been  rec:ived  by  the  Department  of  Commerce  by 
cable  from  Commercial  Attache  Wm.  C.  Hunting- 
ton, of  Brussels.  The  totals  for  the  month  are 
stated  to  have  been  :  Pig  iron,  94  210  metric  tons; 
raw  steel,  76,450  tons;  rough  steel  castings,  3.240 
tons;  finished  steel,  83,300  tons,  finished  iron  15,082 
tons.  Spelter  was  produced  in  the  amount  of  8,250 
tons. 
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The  Mechanical  Testing  of  Materials. 


This  paper,  pie.seuted  to  the  Jiiiiiiiiigham 
Metailurgical  Society  recently  by  It.  T. 
Rolfe,  r.I.C,  of  which  thi.s  is  an  abstract, 
was  divided  into  three  portions,  as 
follows  :  — 

(a)  Some  consideration  of  the  Izod  test 
in  rehition  to  tlie  question  of  brittle- 
ness  in  mild  steel. 

(b)  Slag-  inclusions  in  forgings  and  their 
relation  to  hardening  cracks  and 
failures  by  fracture  occurring  in 
service. 

(c)  The  work-hardening  of  forgings  in 
service. 

(ri)  This  section  deals  first  with  a  parti- 
cular research  carried  out  on  eyebolts, 
which  has  already  been  published  in  the 
proceedings  of  the  Institution  of  Mecha-n- 
cal  Engineers,  but  of  which  certain 
aspects  are  now  discu.s-sed  at  greater 
length.  The  case  is  very  briefly  sum- 
marised below  :  — 

Until  the  occurrence  of  numerous 
failures  in  the  first  batclies  of  several 
sizes  of  eyebolts  supplied  by  outside 
stampers,  it  was  assumed  that  so  long  as 
the  steel  was  31-35  tons  tensile  strength 
everything  would  be  satisfactory.  In  con- 
sequence of  the  failures  the  whole  of  the 
material  was  rejected,  and  Messis.  Allen 
decided  to  replace  it  by  stampings  of  their 
own  manufacture.  To  avoid  a  repetition 
of  the  trouble,  it  was  necessary  to  find  out 
why  the  purcha.sed  stampings  had  failed, 
and  to  establish  metliods  of  control  ing 
the  quality  of  their  own  output.  Investi- 
gation showed  that  the  tensile  strength 
was  quite  useless,  as  it  did  not  discrimi- 
nate between  good  material  and  material 
which  was  dangerously  brittle  for  the 
13urpose  in  question.  The  Izod  test, 
however,  was  found  to  detect  unsuitable 
material  with  certainty. 

The  conclusions  arising  out  of  this  wt)rk 
appear  to  call  for  a  revision  of  some  of  the 
views  that  are  at  present  held  as  to  the 
question  of  brittleness  in  mild  steel  and 
the  relation  of  the  Izod  test  thereto. 

Opinions  are  frequently  expressed  to 
the  effect  that  truly  brittle  steel  (what- 
ever that  may  mean)  would  show  its 
brittleness  in  some  way  under  the  tensile 
test;  or,  again,  that  a  steel  of  siich-and- 
such  a  ductility  cannot,  be  decribed  as 
brittle.  In  the  author's  opinion,  these 
statements  are  quite  incorrect  unless 
furtheT  qualified. 

The  steel  certainly  cannot  be  described 
as  brittle  if  the  duty  of  the  material  in 
sei'vice  is  at  all  akin  to  the  tensile  test. 
On  the  other  hand,  steel  which  is  exces- 
sively ductile  under  the  tensile  test  may 
be,  and,  as  lias  been  clearly  shown,  often 
is,  exceedingly  brittle  under  sei-\'ice  con- 
ditions of  a  different  nature.  Variation 
in  the  conditions  of  use  will  thus  com- 
pletely alter  the  description  of  a  steel  ais 
tough'  or  brittle  and,  therefore,  discussion 
of  the  relative  merits  of  the  different 
metliods  of  testing  steel  is  quite  vahieless 
without  this  due  consideration  being 
o'iven  to  the  intended  puipose. 


In  this  connection  the  author  desires 
j)articularly  to  refer  to  the  definitions  of 
the  three  kinds  of  brittleness  which  were 
laid  down  by  Dr.  Hatfield,  as  follows:  — 
Real  Brittleness:    Intrinsic  brittleness 

of  the  steel. 
Apparent  Brittleness:  The  kind  of 
brittleness  associated  with  a  part 
which  broke  from  causes  other  than 
intrinsic  brittleness  of  the'  steel. 
Xotch  Brittleness :  Brittleness  which 
wasi  onlj-  to  be  discovered  by  means 
of  a  notched-bar  test. 

It  does  not  appear  justifiable  to  attempt 
ill  this-  way  to  discriminate  between 
different  kinds  of  brittleness  for  the 
f(d!owing  reasons :  — 

Xotch  brittleness  may  only  be  apparent 
brittleness  under  certain  service  condi- 
tions (for  example,  possibly  in  crank- 
shafts), and  thus  could  not  be  described 
as  intrinsic  brittleness  of  the  material. 

On  the  other  hand,  notch  brittleness  is 
real  brittleness  if  the  same  material  is 
screwed  and  subjected  in  service  to  shock. 
It  is  surely,  therefore,  intrinsic  brittleness 
of  the  material  (if  it  is  to  be  used  for  such 
a  purj)ose). 

If,  thus,  on  attem})ting  to  apply  these 
tluee  definitions,  as  in  the  ])resent  investi- 
gation, to  simj)le  practical  cases,  they  at 
once  break  down,  then  such  discrimina- 
tions appear  quite;  artificial  and  confusion 
becomes  worse  confounded. 

The  deductions  arising  from  the 
author's  work  are  as  follows:  — 

(1)  Steel  which  is  really  brittle  (i.e., 
hritth^  under  certain  service  conditions) 
may  give  excellent  results  under  static 
tests,  and  a  sharp  notch  is  required  to 
bring  out  the  evidence  of  brittleness. 

(2)  Many  successful  parts  operating  in 
)>iactice  under  severe  cfjuditions  may  liave 
a  low  notch  value  without  afipearing 
brittle,  because  the  stresses  under  which 
tliey  are  working  are  not  such  as  to  bring 
out  that  inherent  brittleness. 

(3)  In  cases  where  the  notched-bar 
impact  test  approximates  to  the  condi- 
tions obtaining  in  use,  e.r/.,  in  screwed 
matei  ial  subject  to  shock,  its  results  must 
be  lelied  on,  if  necessary,  to  the  exclusion 
of  data  obtained  from  tensile  and  other 
tests. 

(4)  No  one  test  is  fundamental,  the  most 
reliable  test  depending  in  each  case  upon 
the  purpose  for  which  the  part  is  intended. 

(5)  The  description  of  a  steel  as  tough 
or  brittle  depends  essentially  u])on 
whether  the  conditions  of  practice  are 
such  as  to  expose  any  inherent  weakness 
or  not.  The  steel  whicli  is  tough  for 
(me  duty  may  be  in  iireciselv  the  same 
state  brittle  for  a  duty  of  a  different 
character. 

The  last  conclusitni  may  be  restated  in 
anotlier  way  :  — 

Brittleness  under  service  conditions 
mav  be  manifested  or  not  under  test 
according  to  the  manner  in  which  the 
ina tonal  is  tested. 


(/;)  Kegarding  slag  inclusions  and  their 
relation  to  hardening  cracks  and  fractures 
occurring  in  service,  the  following  cases 
are  described  and  illustrated  :  — 

(1)  A  nickel  steel  motor-car  crankshaft, 
ill  which  a  hardening  crack  was  associated 
with  jnoiiouncerl  slag  inclusions  and  the 
laminations  ireciuently  occurring  in 
nickel  steels.  This  type  of  failure  is  due 
to  the  development  on  quenching  of  a 
crack  from  one  or  more  of  the  slag 
cavities,  the  sharp  ends  of  which  lead  to 
a  great  intensification  of  stress. 

Failures  in  service  are  then  described 
of  the  following:  — 

(2)  A  5  in.  by  21  in.  engine  crankshaft. 

(3)  A  portion  of  a  pump  spindle. 

(4)  An  Sin.  by  3  in.  engine  crankshaft, 
in  the  case  of  all  of  which  pronounced 
slag  inclusions  were  associated  with  the 
line  of  fracture. 

This  type  of  failure  is  again  due  to  the 
abnormal  stress  intensification  at  the  end 
of  a  slag  cavity,  which  causes  the  cavity 
to  extend  slowly,  giving  rise  to  what 
might  be  described  a  a.  fatigue  crack,  the 
fiaw  extending  little,  by  little  until  the 
sound  metal  left  is  insufficient  to  support 
the  load,  when  the  remainder  ru])tures 
suddenly. 

(c)  Finally  the  case  is  described  of  the 
failure  of 

(5)  An  Hill,  and  loin,  and  15  in.  by 
9  in.  crankshaft,  in  which  the  fraeture  was 
due  to  bad  alignment  of  the  engine  and 
dynamo,  aided  possibly  by  an  embrittled 
condition  of  the  shaft,  which  had  had  20 
years'  seivice,  but  where  no  slag  could  be  i 
traced. 

The  effect  of  wmk-hardening  on  the 
tensile,  elongation,  Brinell.  Sankey. 
Stanton,  Eden-Foster  and  Izod  figures  is 
discussed  in  this  and  other  cases.  "VVork- 
hardeniiig  progressively  increased  the 
yield  point,  ultimate  stress  and  Brinell 
figures,  while  causing  a  falling-off  in  the 
elongation  and  Sankey  and  impact 
figures. 

From  the  results  (ditained  from  cou-  \ 
iiecting-  rod  and  crosshead  bolts,  after 
various  2>eriods  of  running,  as  compared 
with  their  original  state,  it  is  leconi- 
meuded  that  these  should  be  annealed  not 
less  than  once  in  every  three  years  of  [ 
service.  r' 


Exports  of  U.S.  Farm  Implements. — E.xports  r< 
asjricn'ltiiral  implements  and  tractors  foi'  tlie  fii> 
month  of  1022  show  an  incvcasp  of  ;^14,208  dol^ 
over  the  niomtli  of  Decombcr.  1021,  says  a  special 
report   by  the  Agricnitural  Inip'.ement  Division  ol 
the  Denartnipnt   of  Commerce.        Compared  \viUi 
January.    1021.   however,  there  is  a  very  d-^cided 
droD— from    7.320.277    dels,    in    that    month    t  ' 
1,011,435  dols.   in  January  of  this  year.     Tlierc  i- 
reason  for  encouragement  in  the  fact  that  the  stafi- 
tics  for  .Tftnuary  indicate  an  u))ward  trend  of  >'\ 
ports.     Til?  exports  for  January,   1021,  were  n- 
equalled  during  any  other  month  of  iha.t  year  an  i 
steadilv    declined    in    succeedint:   months,  reachiii- 
th"iv  lowest  mark  in  the  last  month  of  the  yoai 
when   the  exports   of  implements  were  vaihied  : 
r)07.227  dnls.    The  chief  decrea--e  in  Januar\-,  lOi': 
as  compared  with  January,  1021.  was  in  ploupl  " 
and  cu'tivators  and  mowers  and  reapers. 
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Office  and  Workshop  Day  by  Day. 


Short  practical  articles  solicited. 


Exceptionally  high  rates  paid. 


Screwed  Carriers. 

For  driving  or  holdiug  work  with  screwed 
ends  whilst  the  same  is  being-  machined 
the  screwed  carriers  shown  offer  many 
advantages  over  the  old  method  of  using 
split-nnts. 

With  standard  sets  of  screwed  carriers 
in  the  woikshop  many  economies  are 
forthcoming.  There  is  no  waste  of  nuts  or 
'time  lost  tinding  a  nut  and  the'  hack  saw, 


complete  overflow  added,  and  the  water 
now  flows  out  over  the  loop,  carrying  with 
it  the  sediment  that  settles  to  the  bottom, 
while  the  raised  suction  gets  the  pure, 
besi  oil  from  near  the  surface. 
Hinged  Mould  for  Casting  Lead 
Hammer  Heads. 
Lead  hammers    are    indispensable  in 
the  turning  shop,  etc.,  and  it  is  really 
surprising  the  small  percentage  of  fii-ms 
wlio  number  amongst 
the     shoj)     tools  a 
mould  specially  made 
for   the   2>urpose  of 
renewing  the  heads 
when  they  have  g'ot 
knocked  into  such  a 
state    as    to  render 
them  useless. 

Fig.  1  shows  a  use- 
ful type  of  hinged 
mould,  with  which  it 
is  possible  to  renew 
a  head  in  the  space 


also  the  time  and  labour  splitting  the  nut 
and  filing  off  the  buns.  Then  the  screwed 
cairier  is  pr-oportional  to-  the  job,  whereas 
with  the  split-nut  the  carrier  must  be 
larg'e  enough  to  cover  the  hexagon  of  the 
nut.  The  clumsiness  of  the  split-nut  drive 
often  reduces  output.  Also  the  screwed 
carrier  obviates  danmge  to  the  thread, 
which  is  always  possible  with  a  disto:ted 
or  worm  split-nut. 

The  screwed  carrier  makes  for  increased 
output,  reduced  cost  and  better  work. 

The  sketch  shows  two  carriers  from  a 
set  of  Whitworth  standard  threads  in  use. 
They  are  machined  from  the  solid  with  a 
plate  fastened  on  the  back  by  three  screws- 
Improves  an  Oil  System. 

Here  is  a  sketch  Irom  I'uiver,  showing 
some  improvements  made  to  an  oiling 
system,  which  have  given  satisfaction  for 


Air  t/erf  to prpfenf 
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This  Mol9  yvos  oriqanall/  f^ijqq^d 


■'To  Sfuver 


PLEASE  READ  CAREFULLY. 

For  this  journal  we  cant  ci'Jsp,  practical 
and  technical  articles  and  paray raphs ,  and 
we  are  prepared  to  pay  well  for  'hem.  Of 
the  many  tvho  read  technical  journals 
only  a  few  tvrite.  Why  is  this  f  It  ts 
not  because  they  have  nothing  to  xcrite 
about,  because  every  experienced  en- 
'imeers  mind  is  a  storehotise  of  valuable 
information ,  wjiether  he  be  manager, 
foreman,  draughtsman,  or  mechanic.  U  o 
have  at  all  tnnes  overcome  power-house 
troubles,  problem  of  design,  or  tcork- 
shnp  difficulties  by  ingenious  devices. 
Sometimes  striking  methods  become  a 
habit,  and  we  do  not  realise  that  they  arc 
PA'ceptionfil  till  same  observer  e.rpresses 
astonishment. 

It  is  said  that  every  person  could  write 
one  good  novel,  and  it  is  certainly  true 
ihat  everyone  could  write  more  than  one 
usefid  wrinkle  or  valuable  article.  We 
write  and  urge  our  readers,  therefore,  to 
give  others  the  benefit  of  their  knoicled ge 
and  experience. 

of  a  few  minutes.  A  piece  of  suit- 
able iroir  to  make  a,  handle  the 
desired  length  is  bent  to  form  an  eye, 


several  years.  The  engine  came  equipped 
with  an  oiling  system  as  shown  by  the 
sketch.  The  suction  of  the  pump  caught 
all  the  water  and  sediment  and  soon  made 
an  emulsion  of  the  w-hole  oil-tank  con- 
tents. Every  little  while  the  oil  had  to 
be  changed,  and  the  old  oil  filtered  and 
separated  out  in  a  separate  apparatus. 
The  suction  opening  was  raised  and  the 


as  shown  by  dotted  lines.  Fig.  1,  and  a 
grip  cast  on  the  other  end  for  handling. 
The  eye  is  inserted  as  shown,  the  mould 


closed  and  tightly  clamped  together;  a 
piece  of  cl^y  stuck  round  where  the  handle 
enters  will  prevent  the  lead  escaping 
while  being  cast. 

The  shape  of  the  hammer  and  likewise 
the  weight  can  be  varied  by  making 
moulds  to  suit  the  particular  type  and 
weight  desired. 

Much  time  can  be  saved  bv  providing 
such  a  tool,  and  no  fitter,  turner,  etc."^, 
need  be  hampered  by  having  to  use  an  old 
battered  hammer. 

Eliminating  "  Slip  "  on  a  Cast-iron 
Friction  Pinion. 

Notwith.standing  the  fact  that  of  late 
years  cast-iron  friction  pinions  have  been 
largely  superseded  by  those  of  rawhide, 
cork  and  compressed  paper,  the  former 
are  still  employed  to  some  extent,  by 
reason  of  their  cheapness,  chiefly  on 
certain  classes  of  hoisting  machinery,  in 
conjunction  with  a  cast-iron  friction 
wheel,  and  in  this  respect  often  become 
a  continual  source  of  trouble  due  to  slip- 
ping, which  takes  place  when  the  face  of 
the  pinion  or  friction  wheel  becomes 
highly  polished  or  otherwise  greasy,  .which 
is  generally  caused  by  the  piesence  of  oil 
from  adjacent  bearings. 

The  accompanying  sketch  showsa  section 
of  a  cast-iron  pinion  6  in.  diameter  by 
4  in.  face,  which  Avas  recessed  on  the  face 


and  fitted  with  a  piece  of  well-seasoned 
leather  as  indicated. 

The  leather  was  fitted  as  tight  as 
possible  round  the.  recess  in  the  pinion 
and  lap  jointed  by  means  of  copper  belt 
fastener,  the  lapped  ends  being  equally 
tapered  down  to  ensure  true  running. 

The  result  has  been  eJitirely  satisfactory, 
and  special  note  should  be  made  of  the 
fact  that  the  leather  is  not  in  any  way 
fixed  to  the  piniorr,  apart  from  the  flanges 
formed  by  the  recess. 

During  experiments  which  were 
carried  out,  failures  proved  to  be  due  to 
attempts  which  had  been  made  to  rivet  or 
otherwise  fix  the  leather  to  the  pinion. 
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QUERIES  AND  REPLIES. 


We  invite  our  readers  to  submit  practical  problems 
for  solution  by  our  staff,  or  by  other  readers. 
Replies  will  be  paid  for. 


QUERIES. 

Steampipe  V3RATI0N. — Tlie  stfampipeB  coupling 
together  our  engines  and  boilers  give  us  consider- 
able trouble  and  annoyance  from  vibration,  and  I 
should  be  glad  if  any  reader  of  the  Engineering 
World  cx)uld  state  the  probable  cause  of  the  vibra- 
tion, and  suggest  a  remedy.  We  have  three  Lanca- 
shire boilers  -supplying  steam  to  a  cross-compound 
condensing  engine  of  1,200  i.h.p. — ENGiNEER-ra- 
Charge. 

'Installing  a  Cupola, — Would  some  practical 
foundry  reader  kindly  express  an  opinion  as  to 
important  points  to  be  considered  when  purchasing 
a  cupola  of  small  capacity  for  an  iron  foundry. 
The  writer's  firm  contemplate  starting  a  small 
foundry  to  deal  with  small  and  medium-sized 
castings. — Grey  Iron.  i 

REPLIES. 

Moulding  Machines. — It  would  appear  that  the 
querist  is  making  the  common  mistake  regarding 
moulding  machines  for  jobbing  work,  and,  as  one 
who  has  had  considerable  experience,  would  wish 
to  point  out  that  for  jobbing  woi'k  moulding 
machines  should  not  be  considered.  Talking  of 
moulding  machines  for  average-sized  work,  a 
general  impression  appears  to  be  that  thev  are  easily 
adantable,  no  matter  the  particulars  of  the  pattern. 
Such,  however,  is  not  the  case;  on  average-sized 
deta'ls  a  moulding  machine  is  far  better  if  the 
d-a'v  is  anything  of  a  reasonable  depth,  but  fpr 
shallow  draws,  and  on  small  work  in  partiru^ai', 
derails  can  be  made  just  as  quicklv  on  ordinary 
p^ate'.  Jobbing  work  on  plates  for  floor  or  bench 
moulding  or  for  machine  moulding  can  only  be 
done  to  advantage  where  the  patt'^rn  can  be  eoi  on 
one  side  of  the  p'a.te,  that  is,  where  the  mouVI  ca.n 
be  mftde  requiri'ig  a  plain  cope.  It  will  read-ly  be 
s°en  that  a  pattern  requiring  to  be  cast  with  the 
plate  a"d  moulded  from  each  side  would  require 
a  considerable  auantitv  to  be  made  to  ju=t'fy  the 
cost  of  the  plate.  The  writer  would  advise  the 
quer'st  to  have  a  ouantity  of  plain  p''ates  made 
whereby  he  could  fasten  the  pattern  on  quicklv  and 
simplv'as  desired,  and  mould  from  these  eithpr  on 
the  floor  or  on  the  bench,  according  to  the  size  of 
his  plates  and  boves.  If,  however,  he  has  a  fa.ir 
propo'tion  of  deep-d-awn  patterns  they  could  also 
be  put  on  these  plates,  and  he  would  find  much 
time  and  la'-our  saved  by  a  simple  macliine,  parti- 
culars of  which  could  be  got  from  the  trade  apers.* 
— Strebor. 

Moulping  Machines. — Between  the  foundry  of 
the  engineering  firm  producing  parts  for  machines, 
almost  automatically  turned  out  in  large  numbers, 
and  the  Fmall  jobbing  foundry,  with  its  widely 
varying  class  of  work,  there  is  no  reasonable  cnm- 
pari>-on  whatever.  The  use  of  moulding  machines 
in  the  jobbing  founrlry — I  am  speaking  from  a  wide 
experience — will  tend  rather  to  increase  and  not 
decrease  the  cct  of  production,  as  the  querist 
imagines  it  would  do.  The  use  of  such  a  machine 
is  a  Question  which  has  probably  been  thought  of, 
and  fully  considered  by  many  firms  simiilar  to 
correspondent's.  The  work  varies  so  very  widely 
that  any  time  saved  in  the  foundry  wou'd 
undoubtedly  be  counteracted  by  the  cost  of  skilled 
labour,  which,  owing  to  the  constant  changing  of 
the  plates,  would  have  to  be  employed  to  keep 
the  machine  fully  employed.  The  comparatively 
small  number  off  each  pattern  is  a  great  drawback 
which  cannrt  be  remedied.  The  patterns— I  am 
presuming  that  they  are  provided  by  the  customer — 
are  not  a.lways  all  that  one  could  desire,  at  -least 
from  the  moulder's  point  of  view,  a  certain  per- 
centage of  those  being  made  by  individuals  who 
have  yet  to  learn  the  simplest  facts  coiiceviiiiig  the 
art  of  moulding.  The  necessity  of  a  wrll-lMHshed 
pattern  for  plate  mould'ng,  to  ensure  a  praclica'ly 
perfect  mould  which  requires  very  little  touching 
up,  is  obviously  essential, _if  any  saving  is  to  be 
accomplished.  A  metfhod,  which  might  be  adopted, 
and  which  .=aves  a  certain  amount  of  time  on  a 
percentage  of  the  work,  is  as  follows  :  Cast-iron 
plates  mach  ned  to  about  ^  in.  thick  axe  provided 
with  lugs,  in  which  holes  are  bored  to  correspond 
with  the  pins  in  the  box  parts,  and  the  patterns 
that  a.re  adaptable  are  fixed  on  with  screws.  The 
plate  is  inserted  between  the  two  boxes,  clamped 
t-^gether,  and  both  parts  rammed  up.  The  top 
part  is  then  removed,  also  the  plate,  leaving  the 
mould  to  be  finished  and  bored,  if  necessary.  This 
method  obviates  the  use  of  the  turn-over  board.— 
B.  p. 
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S.S.  **MALINES." 

Sir  W.  G.  Armstrong,  Whitworth  &  Co.  Ltd. 
have  just  completed  at  the  Armstrong  Yard,  High 
Walker,  Newcastle-on-Tyne,  a  cross-Channel  steamer 
for  the  Great  Eastern  Railway  Co.,  intended  for 
service  on  the  Harwich-Antwerp  route. 

This  vessel,  the  s.s.  '' J\lalines,"  is  a  twin  screw, 
helical-geared  turbine  steamer,  the  principal 
characteristics  being  : — 

Ft.  In. 

Length  overall   ?   337  0 

Length  between  perpendiculars  ....    320  0 

Breadth  moulded    43  0 

Depth  moulded  from  keel  to  shelter 

deck    26  6 

Mean  draught    13  3 

Displacement  when  carrying  a  load 

of   170   tons   deadweight   2,800  tons. 

Speed   1.1. 1   21|  knots. 

The  vessel  has  been  built  as  a  first-class  passen- 
ger and  cargo  steamer  of  the  shelter-deck  type, 
having  a  midship  deckhouse,  with  a  boat  deck 
extendjng  for  about  110  ft.  amidships,  and  con- 
tinued forward  as  a  forecastle  deck.  The  vessel 
has  a  straight  stem  and  cruiser  stern. 

The  vessel  is  built  to  meet  the  full  requirements 
of  Lloyds  Al  (shelter  deck  with  freeboard)  class, 
and  to  comply  with  all  the  requirements  demanded 
by  the  Board  of  Trade  for  passenger  vessels  on 
this  service. 

Tlie  heating  of  the  passenger  accommodation  is 
arranged  in  conjunction  with  the  ventilation 
arrangements,  and  is  provided  by  means  of  5  in. 
"  Pleno-units  "  supplied  by  the  Buffalo  Forge  Co. 
Ltd.,  fitted  complete  with  casings,  valves  and 
steam  connections,  installed  in  suitable  positions  to 
supply  independently  to  the  forward,  midship  and 
aft  first-class  accommodation  and  second-class 
accommodation  an  amply  supply  of  fresh  air.  The 
"'  Pleno-units  "  are  capable  of  supplying  air  in 
sufficient  volume  to  produce  six  changes  per  hour 
heated  to  a  temperature  of  65  deg.  Fah.,  with  an 
outside  temperature  of  20  deg.  of  frost.  The  air  is 
distributed  by  means  of  light-galvanised  sheet-iron 
trunking,  fitted  throughout  the  accommodation  with 
louvres  of  suitable  pattern  for  controlling  the  air 
pressure. 

The  generating  plant  consists  of  two  reciprocat- 
ing steam-driven  dynamos,  each  having  an  output 
of  100  kw.  at  105  volts,  fitted  in  the  engine-room. 
The  engines  have  been  supplied  by  Messrs  Matthew 
Paul  &  Co.,  and  the  dynamos  by  Messrs.  Laurence 
Scott  &  Co.  A  secondary  battery  is  fitted  to 
supply  the  necessary  current  to  the  wireless  tele- 
graphy installation,  and  such  portions  of  electric 
lighting  as  may  be  necessary  in  an  emergency. 
The  following  electric  fittings  are  also  supplied  : 
Sperry  gyro  compass;  loud-speaking  and  inter- 
communiication  telephones,  and  a  suitable  cabin 
bell  system. 

Eight   lifeboats  are  carried   on   Welin's  patstit 
davits  of  the  S.R.  type. 
Machinery. 

The  propelling  machinery  and  boilers,  together 
with  a  number  of  engine  ind  boiler-roi  ni  auxiliary 
machines  have  been  supplied  and  installed  by 
Messis.  The  Wallsend  Slipway  and  Engineering  Co., 
Wallsend  -  on  -  Tyne.  Twin  -  screw  propelling 
machinery  has  been  adopted,  with  turbine  engines 
driving  the  shafting  through  mechanical  gea.ing, 
and  for  each  line  of  shafting  an  independent  set  of 
turbines  and  gearing  is  fitted.  The  ahead-going 
turbines  for  each  set  consist  of  one  high-pressure 
and  one  low-pressure  turbine  working  in  series, 
while  for  astern-going  the  turbine  is  incorporated 
with  the  low-pressure  ahead  going  turbine.  The 
design  of  the  turbine  is  one  having  impulse-wheel 
stages  for  all  turbines,  and  the  grouping  of  the 
wheel  stages  are  such  as  to  provide  practically  an 
equal  transmission  of  power  through  the  high  and 
low-pressure  turbines.  The  whole  of  the  bearings 
for  the  I'otor  shafts,  including  the  adjusting  blocks, 
are  arranged  to  work  under  a  system  of  forced 
lubrication.  Rotating  and  fixed-oil  baffles  are  fitted 
on  the  rotor  shafts  between  the  glands  and  the 
bearings.  The  geaiing  is  of  tlie  double  helical  type, 
tiie  shape,  size  and  pitch  of  teeth  being  made-  in 
accordance  with  what  experience  has  proved  to  bo 
satisfactoi'y.  The  wheel  rims,  upon  which  the  lieth 
are  cut,  together  with  main  shafts,  arc*  made  from 
ingot  steel  forgings,  while  the  pinions  are  of  nickel 
steel.  Ample  lubrication  for  the  gearing  is  pro- 
vided, and  for  this  purpose  oil  sprayers  are  fitted 
to  the  gear  cases  in  such  positions  that  they  will 
spray  oil  upon  tlie  engaging  teeth  of  the  pinions 
and  wheels.      The  bearings  for  the  pinion  shafts 
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and  gear-wheel  shaft  also  woi-k  under  forced 
lubrication. 

Condensing  Plant.— This  has  been  designed  so 
that  with  the  turbine  machinery  w-orking  at  its  fuU 
service  power,  a  vacuum  of  about  28^  in.  can  be 
maintained  with  a  barometer  of  30  in.,  and  a 
temperature  of  sea  water  as  usually  obtains  in  the 
North  Sea.  A  very  complete  installation  of 
auxiliary  machinery  is  provided  to  cope  with  the 
whole  of  the  engine-room  and  deck  requirements 
lit  ;i  vessel  of  this  class.  These  auxiliaries  comprise 
centrifugal  circulating  pumps,  driven  by  single- 
cylinder  engines.  Independent  air  pumps  and 
direct-acting  feed  pumps,  feed  heater  of  the  surface 
type,  feed  filter,  forced  lubrication  pumps  and  oil 
coolers,  bilge  and  ballast  pumps,  sanitary  pump, 
water  service  and  fresli-water  pumps.  An  auxiliai-y 
condenser  with  its  own  air-circulating  pumps  ii 
also  fitted.  The  boiler  installation  consists  of  five 
main  boilers  of  the  ordinary  return-tube  type.  Fom 
of  these  boilers  are  grouped  two  abreast  and  bacli 
to  back,  there  being  two  stokeholds,  the  fifth  boile! 
(Continued  on  'page.  24). 


CORRESPONDENCE. 


SCRAPPING  THE  DOLE. 
To  tlic  Editor  of  Engineering  World. 

Sir, — I  am  happy  to  see  that  a  scheme  for  whicl 
I  have  laboured  long — that  of  making  the  variou 
industries  responsible  for  the  provision  and  adminit 
tration  of  unemployment  insurance — is  at  las 
beginning  to  take  shape,  and  that  in  addition  to  th 
Ministry  of  Labour  taking  an  interest  in  th 
matter  there  is  a  prospect  of  a  Bill  beiuj 
introduced  into  the  House  of  Commons  before  Ipn 
to  make  various  industries  responsible  for  thei 
own  unemployment  and  give  them  power  to  manag 
their  own  schemes. 

After  seeing  the  way  the  Cotton  Control  Boart 
with  Government  backing,  did  its  work,  and  hoi 
harmoniously  and  effectively  employers  and  trad 
union  leaders  worked  together  at  the  time  th 
Board  was  in  existence,  I  was"  convinced  that  thci 
would  be  no  difficulty  whatever  in  the  cotton  tradf 
at  least,  taking  over  the  responsibility  for  its  ow 
unemployment,  while  the  change  would  be  infinitol 
more  advantageous  to  the  worker,  would  be  mni 
eflSciently  worked,  and  would  prevent  the  Stat 
being  imposed  upon  as  it  is  at  present.  The  veil 
fact  that  there  are  people  who  are  drawing  with(-i' 
question  the  State  dole,  while  afra'd  to  mal 
claims  for  trade  union  pay,  displays  the  looser-^ 
and  waste  fulness  of  our  national  system  - 
administering  these  funds. 

And  if  the  way  is  clear  for  the  cotton  trade 
take  over  this  matter  and  fix  such  rat«s  of  conti 
butions  and  benefits  as  would  add  to  the  inteie 
and   security   of  the  operatives,    why    not  oth 
trades?      How  effectually,  for  instance,  could  tl 
scheme  be  applied  to  the  mining  industry,  whic 
at  the  moment,  is  in  such  a  state  of  confusio 
owing  to  the  many  disputed  and  unworkable  ju 
vis'ons  of  the  Mining  Industry  Act  of  1920. 
present,  the  mineowners  and  men  in  the  Lancaslii 
and    Che=hire    area    are    squabbling    with  t 
Secretary  for  Mines  as  to  whether  an  augmentatii| 
of  the  wages  of  miners  on  short  time  can  be  niai 
from  tlie  Welfare  Fund  set  up  by  tlie  Act,  inste.i 
of   all   turning   their  attention   to  establishing 
scheme  whereby  men  out  of  employment  can 
assured  of  a  sufficiency  to  meet  their  daily  wants. 

I  do  not  pretend  to  any  special  knowledge 
the  mining  industry,  but  I  certainly  think  that  t' 
feeding  and  clothing  of  a  miner  and   his  faiiii 
should  have  preference  to  the  laying  out  of  crick 
and  football  g  ■oiinds  and  bowling  greens,  and  fvi 
to  the  establishment  of  those  pithead  baths  we  lie 
so  much  about.    In  saying  this  I  am  by  no  ni-a 
insensible  to  the  value  of  welfare  work:  indeed,  t 
firm  of  which  I  am  the  head  was  one  of  the  first 
the  country   to   introduce   those  amenities  whii 
make  for  the  convenience  and  comfort  of  \\or< 
people— but  I   disagree   with    the  way   in  whil 
schemes  of  recreation  are  being  made  compulsci 
at  the  expense  of  the  necessities  of  life.  ! 

The  miners,  lilco  the  cotton  workers,  woul-I. 
am  certain,  have  less  to  pay  and  more  to  di^ 
under  a  system  which  wiped  out  State  doles  ,n 
s  ibstituted  schemes  managed  by  reprrs.^ntativ.  s 
the  workers'  and  emplovers'  organis;itions.  B.  -  i 
ensuring  economy  in  many  ways,  we  should  jir-  v. 
maiingei'ing,  for  if  one  section  of  a  trade  Im  1 
sus'ain  a  levy  for  another  ample  safcgua "ds 
abuse  would  be  enforced. — I  am,  yours  faithful'v, 
Charles  W.  Maca'!\ 
33,  York  Street,  Manchester. 


I 

(     APEIL  1,  J  923 


ENGINEERING  WORLD 


23 


The  World  of  Labour. 

(Views  expressed  in  this  Section  are  not  necessarily  endorsed  by  the  Editor.) 


MEDIATION  OR  DISASTER 
WHICH? 

By  pLEliEIAN. 

Engineering  Lock-out. 

•   It  lias  been  a  week  of  disappointments 
ior  all  those  who  are  earnestly  desirous  of 
oeace  in  the  engineering  industi'j'.  The 
jreneral  Council  of  the  Trade  Union  Con- 
.^ress  met  to  consider  ways  and  means  of 
issisting  the  Amalgamated  Engineering 
,!Jnion  and  the  allied  unions,  and,  as  was 
udicated  in  our  last  article,  the  proposals 
before  the  council  were  of  a  most  serious 
character.      It    was    felt    that  further 
'fforts  should  be  made  to  bring  the  parties 
ogether,  and  after  consultation  between 
'';he  General   Council    and   the  Executive 
i^^ommittee  of  the  Labour  Party,  it  was 
l^lecided  to  postpone,  until  Monday,  April 
i  {.  discussion  on  the  question  of  holding  a 
f  Meeting  of  the  executive  councils  of  the 
'lifiliated  unions.    A  deputation,  consist- 
ing of  Mr.  Arthur  Henderson,  M.P.,  Mr. 
;r.  R.  Clynes,   M.P.,   and  Mr.   C.  W. 
^Bowerman,  M.P.,  were  appointed  to  meet 
pir  Allan  Smith,  and  conversations  pro- 
peeded    until    a    suggested    basis!  was 
M'eached  for   a    conference    between  the 
Engineering    and    National  Employers' 
Federations   and    the   joint  negotiating 
jr^ommittee  of  the  trade  unions.    The  text 
■  if  the  suggested  basis  is:  — 

(1)  The  employ ei*s  have  the  right  to 
r.  manage  their  works  and  the  trade 
I"  unions  the  right  to  exercise  the  proper 
i  I  functions  of  trade  unions. 

(2)  In  the  exercise  of  these  rights  : 

(a)  The  parties  shall  have  regard  to 
I  Provisions  for  Avoiding  Disputes  of 
[  April  17,  1914,  which  are  amplified  by 
!•  the  Shop  Stewards  and  Works  Com- 
)  mittee  Agreement  of  May  20,  1919,  or 
i  to  such  otlier  procedure  as  may  be 
.p-  agreed  upon ; 

I       (b)  Notice  should  be  given  by  the 
I  management  to  the  workmen  concerned 
I-  or  their  representatives  of  any  material 
^  change  in  the  recognised  working  con- 
[.  ditions.    The  matter  should  thereupon 
i  be  considered  in  accordance  with  the 
I'  recognised  procedure. 
*'      In  the  event  of  the  workpeople  or 
,  I   their   representatives  being  unable  to 
|k  agree  with  the  management  on  the  pro- 
'  i  posal     submitted,     the  management 
•   should  be  entitled  to  give  a  decision 
which  should  be  obsei'ved  pending  the 
I  recognised    procedure    for  discussion 
i   being  gone  through. 

In  all  other  questions  the  instructions 
of  the  management  should  be  observed, 
1   and    discussion     should     follow  the 
[   managerial  act. 
•/fhe  Breakdown. 

,  The  suggested  basis  was  reported  to  a 
^Jonference  of  the  trade  unions,  and  it  was 
I  inally  adopted  on  Saturday  last  by  all  the 
|)arties.  A  negotiating  committee  was 
I  hen  appointed  to  meet   the  employers, 
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their  instructions  being  to  press  for  the 
withdrawal  of  the  lock-out  notices  to  the 
members  of  the  A.E.U.,  so  that  work 
could  be  resumed  while  the  negotiations 
were  proceeding.  The  lock-out  notices  to 
the  allied  trades  had  already  been  with- 
held pending  this  conference.  The  nego- 
tiations thus  appeared  to  have  taken  an 
extiemely  hopeful  turn,  but  a  hitch  was 
discovered  very  early  on  when  Sir  Allan 
Smith  laid  it  down  as  a  condition  of  the 
continuance  of  discussions  that  the  union 
representatives  must  be  able  to  speak  for 
all  the  unions  who  were  affected.  There 
are  five  small  local  societies  who  are  not 
attached  to  the  Trade  Union  Congress  nor 
to  any  of  the  Federations  concerned,  and 
whose  membership  probably  '  does  not 
exceed  7,000,  and  it  was  in  regard  to  these 
unions  that  Sir  Allan  Smith  insisted  the 
conference  should  be  vested  with  authority 
in  addition  to  the  others.  The  negotiators 
were  determined  not  to  allow  the  conversa- 
tions to  terminate,  and  after  some  diffi- 
culty the  necessary  authority  was 
obtained.  The  condition  laid  down  by  the 
unions  that  the  A.E.U.  members  should 
be  allowed  to  resume  work  while  negotia- 
tions were  proceeding  proved  a  stumbling- 
block,  as  the  employers  resolutely  declined 
to  adopt  that  course.  This  is  extremely 
regrettable  as  it  wall  be  recognised  by  any 
fair-minded  person  that  the  basis  of  dis- 
cussion amply  safeguards  the  employers, 
and  secures  to  them  the  right  to  exercise 
managerial  functions,  which  they  contend 
has  been  attacked.  It  seems  but  reason- 
able that  the  unions  should  have  the  right 
to  discuss,  under  circumstances  less 
strained  than  now  exists,  the  detailed 
application  of  the  principles  laid  down  in 
the  suggested  basis.  Concerning  the  first 
paragraph  there  is  no  dispute,  and 
although  the  unions  obtain  the  right  of 
(,'onsultation  by  Clause  B,  the  penultimate 
paragraph  would  bind  them  to  accepting 
the  managerial  decision  pending  the  ques- 
tion at  issue  being  discussed  in  accordance 
with  the  provisions  for  avoiding  disputes. 

Political  Influences. 

Having  regard  to  the  divergent  inter- 
pretations placed  upon  the  term 
"  managerial  functions  "  bj^  the  employers 
and  the  trade  unions  respectively,  it  is 
surely  the  wisest  plan  to  have  careful, 
calm  and  dispassionate  consideration  given 
to  the  document  rather  than  that  an  ill- 
considered  and  hastily  devised  scheme  which 
may  prove  in  practice  entirely  unworkable 
should  be  forced  on  the  unions.  The 
breakdown  appears  to  be  complete  at  the 
moment  of  writing,  but  there  is  still  hope 
that  the  parties  will  again  be  brought 
together. 

There  is  one  important  fact  which  those 
who  hope  that  the  dispute  will  not  be 
seriously  prolonged  should  not  overlook. 
That  is  the  conciliatory  efforts  which  have 
been,  and  are  likely  to  continue  to  be 
made  by  the  National  Joint  Council, 
representing  the  Labour  Party,  and  the 
general  council  of  the  Trade  Union  Con- 
gress.   From  political  considerations  the 


Labour  Party  will  strain  every-  effort  to 
avoid  a  further  extension  of  the  conflict, 
and  the  influence  of  those  who  are  at  the 
head  of  the  counsels  of  the  party  is  ex- 
ceedingly great.  This  may  be  countered 
somewhat  by  the  opinions  of  the  rank  and 
file  members  of  the  unions,  who  see  no 
hope  of  safeguarding  their  position  except 
by  a  widening  of  the  dispute.  We  under- 
stand that  the  A.E.U.  have  now  given 
instructions  for  the  withdrawal  of  their 
apprentice  members,  and,  as  lock-out 
notices  are  being  posted  to  the  other 
unions,  it  is  probable  they  will  follow  this 
lead  and  withdraw  their  apprentices  also. 

Shipbuilding. 

The  unions  have  now  issued  instructions 
for  members  to  cease  work  to  resist  the 
reduction  of  10s.  Gd.  from  March  29, 
which  is  to  be  followed  by  a  6s.  reduction 
on  April  26.  A  ballot  is  being  taken,  and 
it  is  hoped  that  this  will  be  complete  by 
April  3.  No  I'ecomniendation  is  being 
made  by  the  union  executives,  either  for 
or  against  acceptance  of  the  reduction,  and 
although  there  is  no  doubt  that  the  lock- 
out will  influence  manj-  men  to  vote  in 
favour  of  the  revised  terms,  it  is  probable 
there  will  still  be  a  substantial  majority 
against  acceptance.  Ship  repairing- is  also 
affected,  25,000  men  in  the  Mersey  having 
ceased  work  also.  The  Mersey  Ship 
Repairers'  Federation  offered  to  postpone 
the  operation  of  the  wages  reduction  until 
April  5,  but  this  was  not  agreed  to  by  the 
unions,  it  being  held  that  the  postpone- 
ment was  merely  a  device  to  enable  cer- 
tain urgent  work  to  be  completed.  The 
men  employed  by  non-federated  firms 
have  also  been  withdrawn,  so  that  ship- 
I)uildiug  and  repairing*  on  the  Mersey 
will  be  literally  at  a  standstill,  except  for 
the  apprentices  who  have  been  allowed  by 
certain  unions  to  remain  at  work  for  the 
time  being.  In  Belfast  a  suspension  of 
notices  has  been  agreed  to  until  April  1, 
and  the  men  are  remaining  at  work  until 
further  notice.  Efforts  are  being  made 
by  the  unions  to  secure  the  intervention  of 
the  Ministry  of  Laboiu%  Northern  Ireland, 
to  secure  the  postponement  of  the 
suggested  reductions  until  a  settlement  is 
arrived  at  between  the  Shipbuilding  Em- 
ployers Federation  nationally  and  the 
unions. 

F.B.I.  Policy. 

In  union  circles  it  is  thought  that  the 
wages  reductions  in  various  industries  arc 
following  a  concerted  plan,  and  are  not 
so  detached  as  might  at  first  sight  appear. 
The  notices  to  the  cotton  operatives  seem 
to  confiiin  this,  the  employers  having 
stated  that  a  reduction  of  75  per  cent  off 
list  prices  must  take  place.  This  is 
equivalent  to  about  6s.  l^d.  in  the  £,  and 
the  extent  of  the  reduction  has  caused 
great  resentment  amongst  the  cotton 
trade  unions.  It  is  evident  that  regard 
is  being  paid  to  the  observations  of  the 
committee  of  the  Federation  of  British 
Industries  which  recently  expressed  the 
view  that  it  would  be  necessary  for  work- 
people to  accept  a  lower  standard  of  living 
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tliau  ill  pre-war  days  until  business 
revives.  This  committee  emphasises  the 
desirability  of  the  wages  reduction  move- 
ment being  as  widespread  and  as  uniform 
as  possible,  it  being  considered  that  a 
long  delay  in  tlie  adjustment  of  wages 
among  large  groups  of  workpeople  tends 
to  preventing  a  fall  in  retail  prices.  This 
may  be  sound  reasoning,  but  it  is  not 
unnatural  that  woikmeu  are  reluctant  to 
accept  a  reduction  in  their  standard  of 
living  without  a  determined  effort  to 
prevent  it,  particidarly  in  view  of  the 
many  promises  of  better  conditions  held 
(»ut  cluring  the  war  by  politicians  and 
others.  One  effect  of  this  policy  would 
certainly  be  to  consolidate  and  concert  the 
opposition  of  the  unions,  and  the  cotton 
unions  which  have  been  distinguished  by 
their  cauticnis  and  alnu)st  parochial 
policy  may  quite  possibly  throw  m  then- 
lot  with  other  unions  whose  standard  is 
being  threatened.  Whatever  the  outcome 
of  the  lock-out  on  managerial  functions, 
there  will  still  remain  the  wages  issue  in 
the  engineering  industry,  and  impartial 
mediation  and  adjudication  should  be 
brought  to  bear  promptly.  The  altei- 
mitive  is  to  drift  to  disaster. 


PRACTICAL  METHODS  OF 
PAYING  BY  RESULTS. 

The  problems  of  industrinl  nianagemenl 
are  the  same  in  every  country,  therefore 
what  Mr.  C.  L.  Stevens  said  at  a  recent 
conference  in  Boston  is  of  e(iual  interest 
to  us  in  England.  He  emjihasised  the 
fact  thai  it  is  not  necessary  to  drive  labour 
because  labour  itself  pro]jerly  governed 
and  propel  ly  rcnunici  aied  will  increase  its 
output  over  (iU  per  cent.  "  The  reason 
labour  does  not  do  it  is  because  w-e  do  not 
know  how  much  a  man  should  do.  To 
know  what  a  man  should  do  is  the  main 
h-isis  (J_  a^'v  system  of  payment." 

The  Bedeau  idea  of  measurement  is 
based  on  the  fundamental  theoiy  that  the 
average  ability  of  the  average  man  is  con- 
stant and  that  it  can  be  measured. 

In  taking  this  measure  a  stop  watch  is 
used  at  first:  "  There  are  two  constants," 
said- Mr.  Stevens,  "your  man  and  yonr 
time.  You  must  know  the  time  required 
to  do  the  job.  That  may  be  a  minute  for 
one  job,  it  may  be  30  seconds  for  another, 
it  may  be  half  an  hour  for  still  another  job. 

"  That,  however,  is  only  half  of  it. 
You  have  io  add  to  their  actual  time  a 
certain  fatigue  allowance,  because  no  man 
can  repeat  a  cycle  of  a  minute  over  the 
whole  day  without  resting.  That  fatigue 
allowance  varies.  Where  you  have  a 
worker  who  does  a  slioit  cycle  operation 
you  cannot  expecl  that  worker  to  repeat  it 
in  three  seconds  or  four  seconds;  you'have 
got  to  allow  between  five  and  six  seconds. 

"  Now,  what  have  you  got?"  asked  Mr. 
vStevens.  "  Tf  you  adjnit  you  have  gol  a 
unit  of  measure,  'if  y6u  ,  admit  that  the 
possibility, of  a  man  is  a  constant,  you  have 
a  basis  by,  which  you  can  fairly  lemu- 
nerate  labour.  The  biggest  thing  in  the 
woiker's  mind  is  his  pride  of  workman- 
ship." 

Operatives  Should  Make  Time  Studies. 

His  heaiers  were  somewdiat  surprised 
when  Mr.  Sicvcns  told  Ihem  ihat  tlie  only 

.-■t".:r 'lot- 


man  who  can  make  a  time  study  on  whicli 
a  standard  is  set  is  an  operator  from  the 
department  in  which  that  standard  is  to 
be  used.  He  said  they  have  used  behveen 
500  and  1,000  men  on  timing  and  only  one 
has  gone  w-rong. 

"  You  cannot  take  a  cleik,  gentlemen,"" 
said  Mr.  Stevens,  "  you  cannot  take  a 
man  from  the  office,  you  cannot  take  an 
outsider  into  a  factoiy  and  give  him  a 
\\atch  and  irX}iei-1  him  to  come  within  100 
miles  of  the  right  time.  In  the  first  place, 
the  worker  does  not  trilst  him.  And  yet 
to-day  most  of  onr  piece  prices,  most  of 
our  methods  of  remuneration  of  workers, 
are  determined  on  ^ich  studies.  If  they 
are  not  deter)ii i ued  tliat  way  they  arc 
determined  by  looking  at  the  job  and 
saying,  '  Well,  I  think  that  is  worth  about 
a  dollar."  The  worker  will  say,  'Let's 
see;  that  calls  lor  200  pieces  in  five  hours. 
That  gives  nie  t\vo  dollars  toi  five  houis. 
No.  I  can't  do  that.  Call  that  a  dollar 
and  a  half.'  Yoii  either  give  the  most 
dangerous  tool  in  industry,  a  stop  watch, 
to  a  man  who  does  not  know  how  to  use 
it,  or  you  gmess  and  compromise  at  the  one 
fundamental  thing  in  youi'  whole  produc- 
tive scheme  ;  that  is,  the  amount  of  woi  k 
a  man  should  do." 

Dealing  with  the  question  of  pay,  Mr. 
Stevens  said,  "  In  every  craft  and  skill 
in  industry  there  is  a  fair  rate,  a  rate  that 
is  based  on  the  training  that  the  worker 
has.  That  represents  remuneration  for 
education.  -  If  you  have  the  true  measure 
of  the  energy  in  the  job  and  guarantee 
that  to  the  worker,  that  worker  will  pro- 
duce his  maximum  because  he  knows  that 
you  cannot  cut  his  30  cents  an  hour  for 
a  high  producer  to  2(5  cents  an  hour,  which 
would  be  ridiculous  on  the  face  of  it. 
You  worrld  Ihen  be  payijig  the  best  man 
four  cents  an  hour  less  than  you  paid  the 
average.  So  you  pay  the  remuneration 
for  extra  effort  over  and  above  the  normal 
lates  in  a  separate  envelope  to  each 
worlvcr,  and  we  post  that  every  day  in 
each  department  so  that  eveiy  worker 
knows  what  every  other  one  earns  and 
what  he  canicd  as  well.'" 

Pay  for  Idle  Time. 

Further  than  that,  you  should  pay 
for  every  hour  of  idle  time  that  the 
management  forces  on  the  worker.  In 
the  usual  piece  price  application  the 
management  will  say,  '  Oh,  that  is  piece- 
work. If  no  work  comes  the  worker  stands 
it.  If  we  are  idle  five  hours  we  get  no 
production.  We  do  not  pay  for  that.  The 
worker  stands  that.' 

"  We  have  proved  that  in  industry  to- 
day that  is  at  least  15  per  cent  direct 
idle  time  on  the  average,  and  that  it  does 
not  need  to  be  over  2  per  cent.  In  a 
number  of  plants  we  hav^e  less  than  1  per 
cent. 

"  Another  thing  thai  is  usually  neg- 
lected is  the  part  that  supervision  plays. 
You  have  to  interest  the  indirect  worker 
because  every  one  of  those  men  directly 
affects  ihe  ability  of  the  worker  to 
produce. "' 

Dealing  with  what  happens  when  the 
foreman  sets  the  prices,  the  speaker  said, 
"  If  your  overseer  sets  the  price  and  sets 
it  wrong  he  will  limit  pioduction  just  as 
sure  as  tlu'  world  to  ])i-ovc  liis  price  is 
rifht." 


S.S.  "MALINES." 

(Conti mil  il  fiii/n   jm;/''  22.) 

Ijeing  placed  aft  in  a  recess  jn  the  cross-bunker 
between  the  boiler-room  and  engine-room.  There 
is  also  fitted  a  donltey  boiler  for  liarbour  use.  This 
Ijoiler  is  also  of  the  return-tube  type,  and  is  placed 
for-ward  of  the  main  boilers  in  a  recess  in  the  for 
ward  cross-bunker.  The  total  number  of  furnaces 
in  the  main  boilei's  is  20,  and  these  ai'e  of  a  cor- 
rugated rene-wable  type;  a  separate  combustion 
chamber  is  provided  for  each  furnace.  The  -work 
ing  pressui-e  for  which  the  main  and  donkey 
boilers  are  constructed  lis  200  lb.  per  square 
inch.  The  arrangements  of  the  boilers  and 
the  constructional  details  are  all  in  accord- 
ance with  the  requirements  of  closed  stoke- 
hold forced  draught,  under  which  system  these 
boilers  work.  There  are  two  chimneys  of  circular 
section,  and  these  have  outer  casings  carried  the 
full  height.  The  supply  of  air  for  the  forced- 
draught  system  is  provided  by  four  fans,  each  of 
whieli  is  diiven  by  a  single-cylinder  engine  fitted 
with  forced  lubrication. 

Electricaliy-driven  ventilating  fans  are  provided 
in  the  engine-room  hatchways  to  ensure  a.  good 
circulation  of  air. 

The  whole  of  the  trials  which  were  c-arried  out 
recently  were  eminently  satisfactory  to  all  con- 
cerned, and  were  carried  through  without  a  hitch 
of  anv  kind. 


CUTTING  TESTS  OF  HIGH-SPEED  STEEL. 

TiiERE  has  been  completed  by  the  U.S.  Bureau  of 
Standards  about  CO  more  tests  of  5-in.  tool  bits 
made  of  several  grades  of  high-speed  steel  which 
had  been  subjected  to  various  heat  treatments.  A 
preliminary  summary  of  a  portion  of  these 
tests  for  one  steel  containing  0"62  per  cent 
carbon,  3'5  per  cent  chromium,  15'5  per  cent 
tungsten  and  V6  per  cent  vanadium  was 
made.  An  interesting  feature  is  the  effect 
of  the  tempei'ature  of  preheating  on  the  cut- 
ting qualities  of  the  tools  as  e.xpre.ssed  in  pounds  of 
metal  cut  away.  This  is  shown  in  the  following 
table  :-— 

Pounds 

Preheating  iHardening  of  metal  cut 

(time  for  cut,  (time  for  cut.      per  tool  (four 

20  minutes).  5  minutes).       tools  tested). 

1,400  deg.  Fah.  ...  211  deg.  Fah.-oil  ...  Q'l 
1,500  deg.  Fah.  ...  241  deg.  Fah.-oil  ...  101 
1,1100  deg.  Fah.  ...  247  deg.  Fah.-oil  ...  51 
1,(100  deg.  Fah.  ...  247  deg.  Fah. -water  ...  51 
(All  testing  conditions  were  the  same.)  ■ 
The  results  obtained  when  using  water  as  the 
quenching  medium  are  about  the  same  as  when 
using  oil  for  this  particular  purpose. 


New  Bascule  Bridge  at  Tientsin. — The  fiist 
Bascule  bridge  ever  erected  in  China  is  to  be  built 
over  the  Grand  Canail  in  Tientsin.  The  bridge  will 
be  of  the  latest  Bascuie  type,  but  will  have  pagoda- 
like towers  and  ornaments  typical  of  Chine.se  archi- 
tecture. The  bridge  has  been  designed  by  the 
Strauss  Bascule  Bridge  Co.,  of  Chicago,  and  -will 
have  a  total  length  of  280  ft.  between  abutments, 
and  consists  of  a  Strauss  vertical  overhead  counter- 
weight doubleleaf  span  in  the  centre,  130  ft.  long 
between  trunnions  flanked  on  each  side  by  fi.xpd 
spans  of  75  ft.  each.  The  traffic  on  the'  Grand 
Canal  at  Tientsin  (or  Pel  Ho,  as  it  is  known  at 
this  point)  is  very  dense,  and  the  Bascule  type  of 
bridge  was  decided  upon  in  order  to  facilitate  and 
expedite  the  movement  of  river  traffic  at  this  point. 

Water  Power  in  Italy.— In  1915  there  were  Si.'!' 
establishments  in  Italv  of  over  300  h. p..  whieli 
dev(i.)p,Ml  a  total  force  of  935,000  h. p.  In  lO'iO 
there  we-e  383  similar  estalilishments  developing 
1,152,120  h. p..  and  54  (359,210  h.p.)  were  under 
construction.  There  were  also  300  establishments  of 
uude-.-  300  h.p.,  reprtscnting  a  total  force  of 
300,000  h.p.  In  addition  to  the  above  there  are 
s.'veral  lai'ge  schemes  in  hand  which  will  not  he 
completed  for  some  time.  These  include  the  arfifi 
cial  lakes  in  the  valleys  of  the  Reno  and  tlic 
Imentra,  in  the  Bologna  district,  which  will  be  used 
in  coiinrction  with  the  electrification  of  the  trans 
.\pi)eninc  railway  between  Emilia  and  Tuscany  : 
snnilar  work  in  the  Abruzzi,  the  Silani  lakes  in 
Ca'abria,  and  the  Tirso  lakes  in  Sardinia.  These 
schemes  are  ca'culated  to  produce  700.000  h.p.  The 
artificial  lake  at  Tirso.  it  is  said,  will  have  a 
capacity  of  410,000.000  cubx  metres,  and  will  be  the 
largest  in  Europe  and  the  third  largest  in  I  lie 
world. 
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COMPANY  NOTES. 


Hadfielixs  Ltd.— a  profit  of  £158,157  for  1921 
s  reported  by  this  Sheffield  firm  against  £107,856 
or  1920.  The  dividend  is  to  be  5  per  cent,  free 
if  ta.\,  half  of  it  being  payable  now,  and  £122, (j57 
v'ill  be  carried  forward.  This  is  the  same  rate  as 
sst  vear.  : 


Scottish  Iron  aud  Steel  Co. — After  income  ta.K 
djustnients  the  profit  of  this  company  fur  l!j21  is 
-47,064,  less  £7,480  for  debentuii'  inltri-.st  and 
US, 761  for  the  debenture  sinking  fund.  As  £21.500 
las  been  translVri  i'd  fnnn  the  sinking  fund  to^  the 
.leprecialion  acciuuit,  thcie  is  no  further  provision 
or  depreciation.  The  directors  have  declared  a 
iiividend  of  6  per  cent  on  preference  and  ordinary 
ihares,  carrying  foiuaid  a  balance  of  £12,900  on 
he  preference  sliai  ehulders'  account  and  £25,539  on 
he  iirditiarv  shareholders'  account. 


,  C.ui.MELL,  Lmht)  &  Co. — The  direetori  of  this  well- 
nown  firm  propose  to  pay  five  per  cent  on  the 
rdinary  shares  for  1921,  as  against  7^  per  cent 
hr  1920.  It  will  be  remembered  that  the  company 
'arned  ratlier  large  profits  in  the  war  years,  tlie 
pial,  after  paving  £83,025  in  delienture  interest, 
ivaching  £321,372  in  1916  and  £308,123  in  1917. 
;veii  in  1919  the  amount  was  £;:03,006.  In  1920. 
I  ovvever,  it  dropped  to  £260,632,  and  out  uf  that 
'.31,500  had  to  be  paid  in  t]ote  issue  e.\|)ens('S  and 
■V)  cover  the  discount.  For  1918  £100,000  was  put 
'■'J  the  reserve  and  for  1919  £50,000,  but  nothing 
,''jr  1920.  The  fund  now  stands  at  £750,000,  while 
'•he  issued  ordinary  capital  lis  £2,793  19s.  The 
•  mount  to  be  carried  forward  is  £38,637,  as 
'  gainst  £71,471  a  year  ago.  The  preference  divi- 
'  end  will  be  paid  at  the  same  time  as  the  ordinary. 


-  Bevee.  Pe.^cock's  Debenture  EedeXiption. — A 
, -ebeiiture  redemption  scheme  has  been  prepared  by 
I'lessrs.  Heyer.  Peacock,  Manchester,  which  the 
directors  report  is  agreeable  to  the  principal  share- 
[  olders.  About  20  years  ago,  appaiently,  the  coni- 
l  any  issui'd  4j  jier  cent  debenture  stock  to  tlie 
'  mount  of  £300,000.  and  insured  its  redemption  by 
j  aying  an  annual  premium  to  the  Sun  Life  Assur- 
,  nee  Society.  It  is  redeemable  at  par  after  50 
i^ears  fvf.m  Jainiary  1,  1902,  but  the  quotation  in 
Uie  Manchester  Stock  Exchange  List  in  the  past 
'eek  was  only  70  to  75.  The  directors  now  submit 
j  scheme  by  which  they  will  surrendea-  the  sinking 
I  and  policy  on  January  1  next,  when' it  will  yield 
j,.69,582,  and  cancel  debenture  stock  held  by  the 
lomppny  totalling  £41,915.  Their  further  pr.Tposals 
i|i'e  :  To  offer  to  the  remaining  debenture  stock 
i^olders  (representing  £258,085  debenture  stock)  to 
urchase  out  of  the  proceeds  of  the  (inlicv  one-third 
p  their  holdings  at  £80,  whicli  wiP  cost  £68,822, 
j/hese  debentures  will  also  be  cann  Me  1.  To  raise 
Ltie  rate  of  interest  payable  on  the  remaining  two- 
fiirds  of  the  stock — viz.,  £172.057 — from  44  per 
I  ?nt  to  5  per  cent  per  aninim.  The  company  to 
undertake  to  purclia.se  and  cancel  a  minimum  of 
i  ebenture  .stock  to  the  value  of  £5.000  cash  per 
Iniium,  beginning  with  the  year  1923,  either  by 
;  iiTchase  in  the  open  market  or  by  tender,  but 
[abject  to  the  company  having  the  right  in  any 
Ijear  in  which  they  are  unable  to  purchase  the 
I  pquisite  amount  of  stock  at  nr  l  eldw  par  value, 
p  invest  any  balance  not  disp  ised  ef  in  trustee 
<?curit'es  in  the  names  of  the  debenture  stock 
^ 'ustees,  the  interest  thereon  to  belong  to  and  be 
i  aid  to  the  company.  The  company  undertake  to 
I  ?deem  the  whole  of  the  debetrture  stock  outstand- 
I  ig  on  or  before  January  1,  1952.  The  directors 
!|Oint  out  that  if  the  amount  realised  on  the 
I  ;demption  of  one-third  of  the  debentures  is 
I  ivested  at  the  present  ra.te  in  British  Government 
i  ?curities,  and  the  increase  of  J  per  cent  on  two- 
i  oirds  of  the  original  holding  is  taken  into  account, 
return  higher  than  the  present  yield  will  be  shown 
ver  the  ledemption  period  and  the  market  value 
f  the  debentures  still  held  will  be  higher. 

Sheffield  Steel  PRoniiCTS  Ltd. — The  directors 
f  thi«  company  report  that  no  dividend  will  be 
aid  on  ordinary  shaves,  but  that  £100  000  Is  being 
ut  to  a  special  stock  reserve,  and  £42,000  to  the 
epreciation  reserve,  leaving  a  balance  of  £178,092 

>  be  carried  foi'ward. 


Bristol  Ch.^nnel  Steamers  Ltd. — A  special  meet- 
ing of  the  shareholders  of  the  Bristol  Channel 
Steamers — one  of  Caidiff's  shipping  boom  flo'tations 
— has  been  called  to  authorise  a  50  per  cent  cut  in 
the  cajiifal.  As  a  result  of  the  slump  in  steamship 
va  iies  the  company's  fieet,  purchased  for  more  than 
£250,000,  is  to-day  only  worth  £90,000.  It  is  there- 
fore proposed  to  reduce  the  capital  bv  writing  down 
the  250,000  £1  shares  to  shares  of  I'Os.  each. 


Barrow  Hejiatite  Steel  Co. — The  directors  of 
this  firm  repoit  a  loss  of  £65,869  on  the  year's 
working.  Debenture  ,;ftock  interest,  income  tax 
thereon,,  and  redemption  fund  take  £98,762,  and 
there  is  written  off  one-fifth  of  expenses  of  deben- 
ture sctock  issue  (£9,861).  The  amount  brought 
forward  was  £182,088,  leaving  a  balance  at  credit 
of  profit  and  loss  account  at  December  31,  1921. 
of  £7,595,  which  it  is  recommended  should  be 
appropriated  in  payment  of  the  cumulative  dividend 
on  the  first  preference  shares' for  the  year  1921 
(subject  to  income  tax)  £2,262,  and  in  carrying 
forwai'd  the  balance  of  £5,333. 

.Mini.wp  Electric  Corporation. — The  report  of 
iliis  ( pi  ratirin  shows  a  profit  of  £105,857,  only 
13. 5,  L!  If  than  last  year,  and  a  dividend  of  10  per 
ceut  lias  been  declared.  The  company  has  success- 
fully resisted  the  transfer  of  a  portion  of  its  area 
to  the  south-west  district  of  the  Midlands,  though 
at  rather  heavy  cost  in  legal  expenses,  and  the 
result  of  the  inquiry  into  the  scheme  for  the  north- 
west area  is  now  awaited.  The  chairman  stated 
that  it  may  be  necessary  for  the  coinpany  to 
transfer  its  generating  station  to  the  controlling  body 
for  the  latter  area,  but  in  any  event  the  dkstribu- 
tion  of  power  will  leniain  in  its  hand-. 


NEW  COMPANIES. 


Oil  Liquefying  Syndicate  Ltd.  -Private  company. 
Registered  in  Edinburgh,  March  11.  Capital 
£11,000  ini  £1  shares.  To  acquire  from  P.  Manson. 
163,  Broomhill  Drive,  Glasgow-,  certain  patent 
rights  relating  to  a  system  of  discharging  con- 
tainers for  substances  such  as  oil  fuel,  to  work, 
develop  and  exploit  the  said  invention,  and  to 
carry  on  the  business  of  marine  and  structural 
engineers,  boiler  makers,  etc.  The  first  directors 
are  not  named.  Qualification  :  100  shares. 
Secretary  :  G.  Tipping.  Registered  office  :  140, 
West  CJeorge  Street.  Glasgow. 

Primus  Cutlery  Manufacturing  Co.  Ltd. — Private 
company.  Registered  March  15.  Capital  £2.000  in 
£1  shares.  To  carry  on  the  business  of  manufac- 
turers, forgers,  grinders  and  importers  of  and  dealers 
in  cutlery  of  all  kinds,  tools  and  implement*, 
machine  tools,  edge  tooils,  files,  rasps,  saws,  knives, 
razors,  scissors,  etc.  The  provisional  directors  are 
J.  W.  Ball  and  Mrs.  B.  Ball.  Qualification  of 
directors  :  250  shares.  Manager  :  .1.  W.  Ball. 
Registered  office  :  9,  Eyre  Lane,  Sheffield. 


MORTGAGES,  CHARGES  AND 
SATISFACTIONS. 

Castings  (Congleton)  Ltd. — Mortgage  on  the  com- 
pany's undertaking  and  property,  present  and 
future,  including  uncalled  capital,  dated  March  3, 
1922,  to  secure  all  moneys  due  or  to  become  due 
from  company  t:o  Manchester  and  Liverpool  Dis- 
trict Banking  Co.  Ltd. 

Mechanical  Engineering  Co.  (Manchester)  Ltd. — 
Issue  on  March  8.  1922,  of  £200  debentures,  part  of 
a  series  already  registered. 

John  IMaddoch  &  Co.  Ltd. — Satisfaction  in  full 
on  November  29,  1921,  of  charge  dated  January  24, 
1908,  securing  £8,616  2s.  2d. 

Bengal  Iron  Co.  Ltd.— Particulars  of  £600  000 
debentures  (part  of  £1,000,000)  authorised  January 
25,  and  covered  bv  trust  deed  dated  March  7,  1922 : 
present  i«sue,  £600,000;  charged  on  leasehold  lands 
in  British  India,  furnaces,  stoves,  ovens  at  Kulti, 
and  the  company's  undertaking  and  property,  pre- 
sent and  future,  including  uncalled  capital. 
Trustees  ;  Indian  and  General  Investment  Trust 
Ltd, 


Follows  &  Bate  Ltd. — Satisfaction  in  full  on 
various  dates  from  June  1,  1918,  to  December  31, 
1921,  of  debentures  dated  May  6,  June  17,  Julv  9, 
September  2  and  October  28,  1912,  securing  £12  000. 

Tool  Makers  and  Light  Machinery  Ltd. — Satisfac- 
tion in  fall  on  January  29,  1920,  of  charge  dated 
Jaimary  23,  1916,  securing  not  more  than  £2,000 
(filed  March  16,  1922). 


RECEIVERSfflPS 

(APPOlMrMENl'  Oa  RELEASE). 

Birmingham  Brass  Stamping  Co.  Ltd. — R.  S. 
Hall,  of  109,  Colmore  Row,  Birmingham,  was 
appointed  as  receiver  on  March  11,  1922,  under 
powers  contained  in  debentures  dated  September 
20,  1917. 


BOARD  OF  TRADE  NOTES. 

[AbstiaeUd  from  the  Board  of  Trade  Ji/urnal  ] 

Use  of  Tractors  in  IMorocco. — His  Majesty's 
Agent  and  Coiisul-General  at  Tangier  reports  to  the 
Department  of  Overseas  Trade  that  the  Govern- 
ment of  the  French  Protectorate  of  Morocco  have 
decided  to  maintain  during  1922  their  scheme  of 
bonuses  for  the  cultivation  of  land  by  motor 
traction.  By  an  Arrete  Viziriel  of  January  10, 
1922,  a  bonus  of  FftCO  will  l)e  granted  per  hectare 
(2'47  acres)  of  land  ploughed  by  a  mechanical 
agricultural  implement.  In  the  administrative  dis- 
tricts of  Fez  and  Marrakesli,  in  the  interior,  this 
bonus  is  raised  to  Fr.80. 


Tasmanian  Hvdro-Electric  Works. — In  the 
coiu'se  of  his  recent  introduction  of  hydro-electric 
works  proposals  in  the  Tasmanian  House  of  Repre- 
senta-uivts,  the  Minister  for  Works  stated  that  prior 
to  making  his  1919  statement  the  chief  engineer  and 
general  manager  of  the  department  had  complete 
tstimates  prepared  by  the  engineering  officers  of 
the  department  on  the  basis  of  previous  costs,  in 
which  it  was  siiown  that  £2,500  000  would  be 
required  to  complete  the  Great  Lake  Scheme  to 
the  stage  when  30,000  h.p.  could  be  delivered  at 
Risdjn,'  10,000  h.p.  at  Electrona,  3,000  h.p.  to 
Launceston,  and  6,000  h.p.  to  Hobart,  leaving  8,200 
h.p.  as  spare,  thus  making  a  total  of  57,200  h.p. 
delivered  at  the  coast.  Included  in  this  estimate 
WAS  a  preliminary  estimate  of  £250,000  for  the 
Upper  Shannon  portion  of  the  scheme,  leaving  an 
estimate  for  the  net  Waddamana  scheme  of 
£2,250,000.  The  revised  estimate  for  this  work 
shows  that  this  figure  will  be  exceeded  by  25  per 
cent;  that  is  to  say,  it  will  now  be  £2,800,000,  and 
this  difference  can  definitely  be  accounted  for  partly 
by  unforeseeable  difficulties,  and  partly  by  increased 
basic  costs.  As  an  indication  of  these,  the 
Minister  explained  that  the  basic  rate  for  a 
labourer  when  his  sitatement  was  made  in  1919 
was  10s.  per  day.  This  rate  had  to  lie  raised  within 
a  month  to  12s.  per  day,  and  again  in  the  following 
May  to  13s.  4d.  and  14s.  per  day,  and  these 
increased  wages  alone  account  definitely  for 
£180,000.  Cement,  obtainable  at  about  15s.  per 
cask  in  1919,  at  one  time  had  had  to  be  bought  at 
40s.,  though  since  then  it  had  been  purchasable  at 
27s.  6d.  per  cask.  The  cost  of  constructing  trans- 
mission lines  had  also  materially  increased,  and,  in 
addition  to  other  items,  outlay  had  been  involved 
through  the  unexpectedly  rapid  gi'owth  of  business 
with  users.  The  amount  already  voted  for  the 
Great  Lake  Scheme  to  date  amounts  to  £1,977,500, 
The  sum  of  £820,000  is  being  asked  for  this  finan- 
cial year  to  complete  the  Waddamana  development. 
When  the  Waddamana  power  station  is  completed, 
the  new  lines  to  Launceston  and  Ri«don  finished,  as 
thev  will  be  in  August  next,  the  Department  will 
be  in  a  position  to  supply  the  Electrolytic  Zinc  Co. 
with  30.000  h.p..  the  Carbide  Co.  with  5,000  h.p., 
Launceston  with  3,000  h.p.,  and  the  whole  of  the 
Derwent  Valley,  from  and  including  Electrona,  the 
Hobart  district.  C'aremont  and  New  Norfolk,  with 
a  1  the  power  that  may  be  required  for  the  general 
public  supply,  and  be  able  to  connect  to  the  system 
an  additional  8,000  h.p.  over  the  initial  demand 
at  any  point  at  which  it  may  be  required. 
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CUSTOMS  NEWS  &  TARIFFS. 


The  New  Tariff  in  Spain. — The  Finance 
Minister  has  read  a  Bill  before  Congress  providing 
|or  various  modifications  in  the  new  tariff.  The 
principal  changes  relate  to  mineral  combustibles. 
According  to  the  Bill,  the  duty  of  nine  pesetas  on 
Nos.  33  and  34  of  the  new  tariff  (coke  and 
briquettes,  second  column)  is  to  be  reduced  to  7"50 
pesetas,  and  this  duty,  togethei-  with  the  same  duty 
of  7'50  pesetas  on  anthracite,  coal,  etc.  (Nos.  30, 
31  and  32),  will  be  reduced  as  follows  during  the 
five  years  the  tariff  is  in  force  :  In  the  second  year  to 
7  pesetas ;  in  the  third  year  to  6'50  pesetas  ;  in  the 
fourth  year  to  5.50  pesetas ;  and  in  the  fiftli  year  to 
4'50  pesetas.  The  government  is  authorised  to  reduce 
the  duties  on  the  Nos.  252.  253,  2tQ.  261,  262  (263), 
265,  2G6,  267,  272  and  273  (various  kinds  of  iron 
and  steel)  proportionately  to  the  reduction  on 
mineral  combustibles.  The  Government  may  also 
reduce  proportionately  to  the  reduction  on  iron  and 
steel  the  various  other  duties  in  Glasses  4  and  5  of 
the  tariff  (manufactered  iron  and  steel  goods, 
machinery,  etc.).  The  Government  will  take  power 
(a)  to  prohibit  the  importation  of  goods  from  any 
country,  if  such  measure  be  necessitated  by  extra- 
ordinary circumstances;  (b)  to  impose  export  duties 
or  to  prohibit  the  export  of  any  class  of  goods  if 
the  national  interest  demands  such  action;  (c)  to 
take  measures  of  protection  on  behalf  of  national 
industries  against  foreign  dumping.  Within  cer- 
tain limits  the  Government  will  liave  the  right  to 
grant  inferior  duties  on  particular  item.s  in  the 
tariff  to  countries  conceding  equivalent  advantages 
to  Spanish  products,  and  also  to  limit  the  importa- 
tion of  any  or  all  goods  coming  from  a  country 
which  has  limited  the  importation  of  Spanish 
goods.  Ad  valorem  duties  may  be  transfonned  into 
specific  duties,  and  vice  versa. — Reuter. 


Australian  Tariff  Board  :  Important  Duties 
UNDER  THE  Commonwealth  Dumping  Act. — The 
High  Commissioner  for  Australia  has  been  advised 
that  the  Commonwealth  Tariff  Board,  created  by 
the  Tariff  Board  Act  passed  by  the  Federal  Parlia- 
ment last  year,  has  now  been  constituted  by  the 
appointment,  of  Mr.  R.  M.  Oakley  (chairman),  Mr. 
Herbert  Brookes,  and  Mi-.  Walter  Leitch.  Mr. 
Oakley  is  the  Acting-Deputy  Controller  of  Customs; 
Mr.  Brookes,  who  is  a  past  president  of  the  Asso- 
ciated Chambers  of  Commerce  of  Australia,  is  the 
representative  of  the  manufacturers;  while  Mr. 
Leitch,  C.B.E.,  who  was  Australia's  Director  of 
Munitions  during  the  war  and  the  first  Director  of 
the  Commonwealth  Bureau  of  Commerce  and 
Industry,  will  represent  the  importers.  The  opera- 
tion of  the  anti-dumping  proposals  of  the  Common - 
wealtli  Government,  enacted  in  December  last  in 
the  Customs  Tariff  (Industries  Preservation)  Act, 
will  be  the  care  of  the  new  board,  and  amongst  its 
most  important  responsibilities  will  be  that  of  advis- 
ing as  to  the  imposition  of  the  duties  provided  for 
by  that  Act.  The  "dumping  duties"  are  intended 
to  prevent  injury  to  Australian  industries  by  the 
sale  of  goods  from  other  countries  at  prices  below 
the  normal  cost  of  their  production.  These  duties 
will  safeguard  the  manufacturing  industries  of 
Australia,  that  is  to  say,  against  the  unfair  com- 
petition of  countries  whose  circumstances  allow 
them  to  sell  their  goods  at  less  than  normal  prices. 
As  specified  by  the  Australian  Act,  dumping  duties 
are  to  be  imposed  in  respect  of  goods  exported  to 
Australia  and  sold  to  an  importer  there  at  a  price 
likely  to  be  detrimental  to  an  Australian  industry — 
goods  consigned  to  Australia  which  may  similarly 
be  sold  there  at  less  than  a  reasonable  price — goods 
carried  to  Australia  at  freight  rates  whicli  are  lower 
than  the  prevailing  rates,  and  goods  sold  to  an 
importer  in  Australia  at  prices  made  possible  by 
a  depreciaited  rate  of  exchange  in  the  country  of 
export,  whether  those  goods  have  been  manufac- 
tured wholly  or  in  part  from  material  supplied 
from  that  country.  There  is  also  an  important  pro- 
vision for  a  "  dumping  preference  duty  "  to  he 
imposed  on  goods  from  foreign  countries  offered 
in  Australia  at  Isss  tlian  the  fair  market  value  of 
such  goods  as  they  are  manufactured  and  sold  in 
the  United  Kingdom.  The  Tariff  Board  will  enquire 
into  cacli  case  in  question  and  will  report  to  the 
Minister  for  Trade  and  Customs.  Set  up,  also, 
to  investigate  the  operation  of  the  Australian  Tariff, 
the  detailed  nature  of  which  calls  for  an  expert 
body  of  the  kind,  the  work  of  tha  board  will  include 
careful  study  of  tire  effect  of  tlie  tariff  upon  indus- 
tries, and  it  will  advi.se  the  Government  as  to  means 
for  encouraging  further  development  of  those 
industries.  Prominent  among  the  matters  it  will 
handle  are  disputes  arising  out   of  interpretation 
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of  the  tariff;  the  necessity  for  new,  increased  or 
reduced  duties;  and  determination  of  the  applica- 
tion of  Australia's  British  Preferential  Tariff;  and 
it  will  deal  with  complaints  as  to  unnecessarily  high 
charges  by  manufacturers,  or  any  action  alleged  to 
be  in  restraint  of  trade  to  the  detriment  of  the 
public.  The  Taiiff  Board  will  make  its  recommen- 
dations to  the  Minister  for  Trade  and  Customs,  and 
it  will  submit  annual  reports  as  to  tariff  matters 
generally. 


OPPORTUNITIES  FOR  BRITISH 
TRADE. 

Openings  in  the  Netherlands. 

His  Majesty's  Consul-Generail  at  Rotterdam  has 
forvvaided  to  the  Department  of  Overseas  Trade  the 
following  extracts  from  the  Dutch  Press  of  recent 
dates,  in  which  particulars  are  given  of  undertak- 
ings which  may  lead  to  openings  for  British  trade  : 

Electric  Power  Station  (Zicollc).~The  N.  V. 
Electriclteitsfabriek  "  Ijsselcentiale  "  at  Zwolle  are 
drawing  up  plans  for  the  extension  of  their  power 
station.  A  large  new  boiler  house  will  be  buUt. 
Work  will  commence  in  the  coui'se  of  this  summer. 

Railway  Lines  in  Groningen. — Definite  plans  are 
being  drawn  up  by  the  VVoldjer  Spoor weg,  of 
Groningen,  for  the  laying  down  of  the  "  Woldjer 
Railway  "  with  annex  stations  and  sheds,  and  a 
steam  tram  line,  Groningen-Bedum-Uithuizen,  and 
Groiiginen-Ten  Boer-Uithuizen. 

Tramwai/  System  in  South  Limburg. — The  Lim- 
ljurgsche  'i'ramweg  Mij  (Director,  Ir.  H.  Ruijten, 
of  Koermond ;  technical  manager,  A.  P.  Zuuren- 
donk,  Grasbioekenvveg,  4,  Heerien;  engineer,  J.  M. 
Meijer,  of  Kruisstraat,  26,  Heerien),  have  plans 
in  hand  for  the  laying  down  o.f  a  large  tramway 
system  in  South  Limuurg,  of  which  several  lines 
will  be  put  into  execution  this  year.  The  work  is 
to  be  dealt  with  by  the  aboveinentioned  iMr.  Zuuren- 
donk.  Estimate  for  the  whole  system,  -which  totals 
180  km.,  amounts  to  15,000,000  gulden. 

Bridge  (Jomtruction,  etc.  [Rotterdam). — Work 
has  been  commenced  on  the  extension  of  the  Cool- 
polder  (plans  tor  laying  out  docks  and  cana.s). 
iotai  escimate,  4,2uO,0u0  gulden,  divided  as  fol- 
lows :  (1)  Excavation  of  a  dock  and  building  of 
quays,  l,.i47,000  gulden;  (2)  laying  out  of  streets 
and  gardens,  l,9i«,000  gulden;  (3)  bridge  con- 
struction, 050,000  gulden;  (4)  sewerage,  etc., 
345,000  gulden. 

Gas _  Works  (Rotterdam).— Th&  Director  of  the 
Municipal  Gas  Works  at  Rotterdam  has  drawn  up 
plans  lor  the  extension  of  the  gas  works  at  the 
Kei.ehaven.  A  new  water-gas  installation  will  be 
built.  Estimate  :  95,000  gu.aen  for  the  installaiion : 
staircases,  tlooring,  etc.,  15,000  gulden. 

Electric  W arks  [Rotterdam). — It  has  been  decided 
to  build  a  current-redressing  installation  with  a 
capacity  of  1,850  kw.  Estimate  for  current  redresser 
ot  8o0  kw.,  70,000  gulden;  motor  generator  of 
1,000  kw.,  C5,600  gulden;  switch  gear,  26,000 
gulden ;  divers,  89,000  gulden. 

Electric  Grinding  Mill  [Delft).— The  firm  of 
Aaldijk  "  De  Groene  Molen,"  of  Zuidwal,  Delft, 
intend  converting  their  windmill  into  a  null  driven 
by  electric  power.  Work  wid  probably  commence 
this  summer. 

Boiler  House  (Groningen). — The  Provincial  Elec- 
triciteitsbednjf  van  Groningen  (Provincial  Electric 
Supply  Co.),  of  Groningen,  intend  extending  their 
electric  power  station  by  building  a  big  new  boiler 
house.  Work  will  probably  conimence  next  autumn. 

Bridge  Across  the  Ijssel  (Zwolle). — Plans  have 
been  drawn  up  by  J.  P.  Walland,  chief  engineer  of 
the  Rijkswaterstaat  at  Zwolle,  for  the  construction 
of  a  large  iron  bridge  across  the  Geldersche  Ijssel 
near  Zwolle.  Estimate  1,000,000  gulden;  work  will 
probably  not  be  commenced  before  next  year. 

Motor  Lorries,  Horses,  Harness  (Rotterdam).— 
The  town  council  are  considering  the  advisability  of 
buying  six  motor  lorries  (5  tons)  with  mechanical 
tipping  device,  one  motor  lorry  (3  tons)  with 
mechanical  tipping  device,  one  motor  lorry  (5  tons) 
witli  fixed  crane,  one  motor  lorry  (5  tons)  "with  grab 
crane,  and  two  delivery  cars  (1^  tons)  with  pneu- 
matic tyres.  Estimate  129,000  gulden.  Furthermore, 
70  horses  and  the  necessary  harness  will  liave  to  be 
purchased.    Estimate  87,500  gulden. 

Ash  Transporter  (Rotterdam).— A  proposal  has 
been  put  forward  in  tlio  town  council  to  giant  a 
credit  of  65,000  gulden  for  tlie  transport,  bv  means 
of  mechanical  device,  of  the  asli  at  the  refuse 
destructor  works. 
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New  Hospital  (Sittard). — With  further  reference 
to  this  proposal  (communicated  by  this  department 
to  the  Press  on  March  9),  information  has  now  been 
received  that  A.  R.  Hulshoff,  engineer,  of  Loman- 
straat,  25,  Amsterdam,  has  the  plans  in  hand  for 
the  building  of  this  new  hospital. 


Eiectric  Cranes,  etc.,  for  Canada. 

A  Western  Canadian  company  are  desirous  of 
receiving  from  United  Kingdom  manufacturers 
full  p.irticulars  and  illustrations  of  the  follow- 
ing :  Electric  cranes  and  other  unloading  and 
loading  equipment  for  docks:  steel  conveyer  belt- 
ing (for  conveying  hot  clinkers),  18  in.,  20  in.  and 
24  m.  wid(\  thickness  of  metal  '035;  H-type  sawmill 
chains  and  buckets.  (A  catalogue  and  price  lisb  of 
a  U.S.A.  firm  which  accompanied  the  Trade  Com- 
missioner's report  shows  the  present  discount  as 
55  per  cent  f.o.b.  Eastern  Canadian  point.  It  is 
stated  that  prices  in  this  particular  line  are 
expected  to  drop  further  shortly).  Tlie  company 
are  S'tated  to  be  well  known  in  local  trade  circles, 
and  are  highly  spoken  of.  They  have  been  estab- 
lished for  10  years,  and  act  as  importers  and  dis- 
tributors of  conveying  machinery  and  allied  lines. 
All  purchases  made  by  the  firm,  it  is  understood, 
are  for  cash.  The  catalogue  and  price  I  st  of  the 
United  States  of  America  firm  referred  to  above 
may  be  seen  on  application  to  the  Overseas  De- 
partment, at  Room  50a,  up  to  March  31,  after 
which  date  they  will  be  available  for  loan  to  manu- 
facturers in  the  provinces  who  may  not  be  able  to 
arrange  to  inspect  them  in  London.  The  name  and 
address  of  the  company  refei'red  to  will  be  com- 
municated to  any  United  Kingdom  manufacturers 
interested,  on  application.  (Reference  8127/E.D./ 
S.C.(2). 


CONTRACTS  AND  TENDERS. 


Rails  for  Victorian  Railways. — Tlie  Victorian 
Railways  are  calling  for  tenders,  closing  June  7, 
for  3,100  tons  of  ■  (,Q  lb.  rails,  with  fishplatesl— 
Reuter. 


Locomotives  for  Siam. — A  Bangkok  telegram  says 
the  Siamese  State  Railways  are  inviting  tenders 
for  10  locomotives.  The  latest  date  for  presentation 
of  tenders  in  iJaiigkok  is  September  15.  Tender 
forms,  specification  and  drawings  are  being  for- 
warded to  the  inspecting  engineers  of  the  lailways 
in  London,  Messrs.  C.  P.  Sandberg,  40,  Grosvenor 
Gardens,  S.W.I,  from  whom  copies  may  be  pur- 
chased. The  documents  are  not  expected  to  reach 
Messrs.  Sandberg  for  some  thi-ee  or  four  weeks 
yet.    (B.O.T.,  76o6/F.E. /S.C.) 


East  Indian  Railway  Requirements. — The  East 
Indian  Railway  invite  tenders  for  the  supply  and 
delivery  of  (1)  Galvanised  corrugated  sheetg;  (2) 
open  and  covered  goods  wagons;  (3)  wheels  and 
axles:  (4)  wheel  lathes,  as  per  specifications  to  be 
seen  at  the  company's  offices.  Tenders  marked  i 
"Tenders  for  Galvanised  Sheets,"  or,  as  the  case 
may  be,  should  be  addressed  to  the  secretary  of  the 
company,  29  and  30,  Nicholas  Lane,  London,  E.C.4, 
for  No.  1,  not  later  than  11  a.m.,  Wednesday, 
March  29,  and  for  Nos.  2,  3  and  4,  not  later  than 
11  a.m.,  Wednesday,  April  5.  The  company 
reserves  to  itself  the  right  to  divide  the  order,  also 
to  decline  any  tender  without  assigning  a  reason, 
and  does  not  bind  itself  to  accept  the  lowesit  or  any 
tender.  For  each  specification  a  fee  of  £1  Is.  (non- 
returnable)  is  charged.  (Reference  D.O.T.  3701/ 
1/T.G.). 

Rails  and  Accfssoiufs. — A  despatch  has  been 
received  in  the  Department  of  Overseas  Trade,  ■!"> 
Old  Queen  Street,  London,  S.  VV.l,  from  the  Acti  , 
British  Consnl-Generai  at  Bangkok  to  the  effect  tl  - 
the  Royal  Siamese  Railway  Departn.ent  are  invlti  , 
tenders  for  the  supplv  of  lails  and  accessories.  Tt 
ders  should  be  presented  on  July  31,  1922.  ,\ 
details  have  been  leceived  as  to  the  sectioiu«  i 
quantities  required,  but  it  is  stated  that  ten. 
forms,  specifications  and  plans  are  being  sent  to  ti  - 
Consulting  Engineers  of  fhe  State  Railways,  Jless  ~ 
Sandberg,  40,  Grosvenor  Gardens.  London.  S.W  1. 
from  wiiom  they  may  be  purciiased.      (Referei  .. 
D.O.T.  7546/ F.E./ S.C.) 

Spain  :  Tenders  for  Electric  Cranes.— I  n.- 
Board  of  Works  of  the  port  of  Gijon  lias  inviitd 
tenders  fur  three  3-(oii  elect lic  cranes,  tlie  o.<!tinia;rd 
cost  of  which  is  351.000  pesetas.  The  Board  >  f 
Works  of  the  port  of  Alicante  has  in\-ited  tend  r? 
for  three  elsctric  cranes  with  mobile  portal  — 
Reuter. 
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THE  MARKETS. 


EXTRUDED  BRASS  ROD  PRICES. 

'  March  27th.  1922. 

McKechuie  Bros.  Ltd.,  Rottoii  Park  S'reet,  Bir- 
1  Bingham,  state  that  the  basis  price  to  date  for  Brass 
I  Sods  is  did.  per  pound.  Prices  for  Special  Alloys  in 
I  t{odi  and  Ingots  will  be  quut  d  on  application. 


March  27th,  1922. 
A.  Joseph  intimates  under  to  day's  date  that  he  is 
a  buyer  of    Non-ferrous  Scrap  Metals  at  the  under- 
mentioned approximate  prices  per  ton:  — 

@  per  ton. 


I"!       New  aluminium  cuttings  £60    0  0 

'I       General  collected  scrap  brass               28    0  0 

]      Clean  copper                                     52    0  0 

'I      Braziery  copper                                  42    0  0 

i      Gunmetal                                          38    0  0 

]  '    Old  lead,  less  usual  draft                     18  10  0 

\  (All    metal    carted    free  in 

^  London  area.) 

^'      Tealead                                           16  10  0 

J      Old  zinc                                           14  10  0 

^       Hollow  pewter.'                               110    0  0 

.     .  Shaped  black  pewter                           e5    0  0 

I  and  can  supply  solder  as  follows: — 

:j:  @.  per  con. 

i       Plumbers',  in  bar  or  strip  form  £72  10  0 

f       Tiumaiis'                                           92  10  0 

;       Blowpipe                                          102  10  0 


'  All  prices  based  on  day  of  delivery  of  the  metal 
;  unless  otherwise  ananged. 


MARKET  REPORTS. 

!  OILS,  &c. 

y  Lubricating  Oils. — No  change  since  our  last 
[.report.  We  quote  pales,  £13  10s.  to  £24  10s.;  reds, 
1.  £18  to  £30:  dark  cylinders,  £17  to  £35  10s.; 
|Ultered  cylinders,  £22  to  £40;  blacks,  £8  to  £19. 
All  e.x  wharf,  London,  less  2^  per  cent  discount, 
prompt  delivery.  Shipment  prices  on  application. 
;  Soluble  oil  £24'. 

J  ...Fuel  Oil  905/10  gravity,  £5  10s.  per  ton;  950 

gravity,  £4  per  ton;  both  ex  tank,  nett  cash. 
^  Delivered  in  bulk  by  tank  wagon  10s.  per  ton 
.  extra. 

'l  Paraffin  Wax  and  Scale.— Market  steady;  118/20 
;'deg.  Fah.,  2id. ;  123/25  deg.  Fah.,  2^d.;  125/30 
^deg.  Fah.,  2f  d. ;  130/35  deg.  Fah.,  2|d. ;  135/40 

d-eg.  Fah.,  S^d. ;  140/45  deg.  Fah.,  4^d. ;  London 
.  and  Liverpool.  Paraffin  .scale  market  firm  for  for- 
ward shipment.    We  quote  122/24  deg.  Fah.,  l|d. 

spot,  Ifd.  forward  shipment. 
PetrnCeum  Oils. — ^Water  white.  Is.  6d. ;  standard 
i  white.  Is.  5d.,  in  barrels  net;  300  deg.  high-test 
;  oil,  Is.   Ofd.,   less  2^  per  cent   discount,  barrels 

included,  ex  wharf,  London. 

-    White  Oils.— Special  No.  1  white  oil,  £43;  No.  1 

'white  oil,  £39;  No.  1a  half-white  oil,  £37;  all  ex 

wharf,  London,  in  drums  free;   No.   2  half-white 

'  oil,  £34,  in  barrels  free,  all  net  cash. 
i 

'    Animal   Oils. — Neat.sfoot   oil,   English,   5s.  3d. ; 

South  American,  under  1  per  cent  f.f.a.,  5s.  7^d., 

(  ex  wharf,  London :  English  lard  oil,  62s.  to  74s.  : 
):  American  lard  oil,  G5s.  to  76s.;  all  in  barrels,  net. 
I  Pale  horse  oil,  35s.  per  cwt.  net,  delivered. 

Castor  Oil. — Firm.      Pharmaceutical,  55s. ;  firsts, 
50s.;  seconds,  45s.,  ex  miills,  Hull,  barrels  included. 
We  hold  stocks  in  London  at  3s.  per  cwt.  extra. 
1  French    pharmaceutical,   61s.    in  barrels,   64s.  in 
i  cases,  London.      Madras  Coast  castor  oil,  March/ 
April  shipment,  41s.   6d.,   barrels  included,  c.i.f. 
f  landing  weights.    All  net  cash. 

Linseed  Oil. — A  quiet,  but  very  steady  market. 
.  London,   spot,   36s.    3d.;    March/ April,   35s.   9d.  ; 
May/August,  34s.   lOid.       Hull,  spot,  35s.  3d.: 
March/ April,  35s.;  May /August,  34s.  7^d. 

Rosin. — Pale  grades  scarce.  American  B,  13,^.  6d. : 
l'  FG,  13s.  9d.  ;  MN,  15s.  6d. ;  WG,  19s.  6d. ;  French 
I  FG,  13s.;  WW,  17s.  6d.  We  can  offer  Spanish 
i  WW  rosin  at  17s.,  ex  wharf,  London. 

I  Tallow. — At  the  auction  sale  last  Wednesday  891 
casks  were  offered  and  548  casks  sold  at  fully  late 
rates.     Australian  mixed,  38s.  to  42s.  6d. ;  beef, 

^  38s.  6d.  to  44s. ;  mutton,  39s.  to  43s.  6d. 

Turpentine. — Advanced  sharply  last  week,  ten- 
dency higher.  American,  68s. ;  French,  in  American 

■  barrels,  not  offering;  Spanish,  in  American  barrels, 
70s.;  v/hite  spirit,  Is.  8d.  per  gallon,  barrels  in- 

I   eluded,  ex  wharf,  London.    Sample  on  application, 

I  Arthur  Brown  &  Co.  Ltd. 

I 
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NEW  YORK  METAL  MARKET. 

The  latest  quotations  on  the  metal  market  are  : — 

Dole,  per'  ton. 

Iron,     No.     2     American  Northern 

Foundiy    18  to  18.50 

Cents  per  lb. 

Tin,  spot    29 

Zinc,  East  St.  Louis   4.72^ 

Copper,  Electroilytic,  spot    12| 

Copper,  Electrolytic,  futures    13 

— Renter. 


SYDNEY  HARDWARE  MARKET. 

The  Sydney  hardware  market  is  still  weak.  The 


quotations  are  as  follows  : — 

Fencing  wire  : — ■  Per  ton. 

Australian  black.  No.  8  gauge   £23  10  0 

Australian'black,  No.  10  gauge    21  10  0 

American  galvanised.  No.  8  gauge    25    0  0 

American  galvanised.  No.  10  gauge  ...    29    0  0 

Barbed  wire  : —  Per  ton. 

Australian  galvanised.  12^  gauge   £41    0  0 

American  galvanised,  12  gauge    34    0  0 

Galvanised  iron  : —  Per  ton. 

English  corrugated,  26  gauge   £37    0  0 

English  plain,  26  gauge    39    2  6 

Per  mile. 

Rabbit-proof    netting   £67  15  0 

Per  ton. 

Sheet  lead,  in  full  rolls   £36    0  0 

Bar  iron    24  10  0 

Shoeing  steel   25  10  0 

Steel  plates    28    0  0 

Steel  sheets    34    0  0 

Tinplates,  British,  per  double  box    3    2  6 

— Renter, 


BRUSSELS  IRON  AND  STEEL  MARKET. 

The  Brassels  iron  and  st.eel  market  is  still 
unsettled,  and  the  problem  rrow  is  whether  a 
reduction  of  wages  is  likely  to  restore  calm. 

Employers  are  demanding  a  20  per  rent  reduction 
in  wages,  but  the  workers,  owing  to  iIm'  cost 
of  living,  are  not  prepared  to  accept  tins. 

i\rr.i ;i w  li ilc,  it  is  announced  that  two  woi'ks  in 
HauKiiit  liave  closed  down  and  others  are  expected 
to  follow  suit  within  the  week. 

The  construction  section,  particularly  the  rolling- 
stock  department,  li.is  p,  :irf  icaHj'  no  more  orders. 
Certaan  rolling-ni 1 1  s  li:i\i'  .^l  ill  a  few  orders  in 
hand,  but  not  suiliciinl  t(]  provide  work  for  the 
staff  :— 

The  foKowing  are  among  the  latest  quotations  : — 

Francs. 


Commercial    bais    415 

Belgian  foundry  pig  iron.  No.  1    265 

Belgian  foundry  pig  iron.  No.  2    250 

Sheets   '   470-850 

Sheets,  po'ished    1,000 

Sheets,  galvanised    1,350 

Rails   400 


— Renter, 


THE  LONDON  IRON  AND  STEEL  EXCHANGE. 

The  weekly  meetina;  of  the  London  Iron  nnd  Steel 
Exchange  on  Tuesday  was  well  attended,  but 
sentiment  was  somewhat  depressed  by  the  unfavour- 
able developments  in  the  engineering  and  shipbuild- 
ing disputes.  It  is  a  rather  singular  feature  of  the 
iron  and  steel  trades  that  the  labour  si^^untion  has 
not  seriously  affected  business.  It  has  undoubtedly 
stopped  the  placing  of  some  orders  and  has 
restricted  the  tendency  that  was  in  evidence  a  week 
or  two  ago  for  buyers  to  place  forward  orders  for 
good  tonnages.  In  spite  of  the  indus+rial  troubles, 
however,  a  steady  busuipss  has  passed  in  small 
parcels  of  a  stock-replenishment  character.  One  of 
the  most  encouraging  features  of  the  position  is 
that  stocks  in  this  country  and  abroad  are  believed 
to  have  fallen  to  the  lowest  possible  level,  which 
indicates  that  any  turn  in  busines  must  necessarily 
be  for  the  better.'  The  market  for  foundry  pig  iron 
has  suffered  most  from  the  engineers'  dispute,  and 
there  has  been  little  demand  for  the  past  week  or 
two.  On  the  other  hand  the  request  for  steel- 
making  irons  has  been  rather  better  of  late.  In  this 
department  also  the  labour  outlook  has  checked  the 
inclination  observable  recently  amongst  pig  iron 
producers  to  put  more  furnaces  into  operation. 
There  is  a  steady  demnnd  for  semi-finished  material 
and  Br'tish  manufacturers  are  somewhat  stiffer  in 
their  ideas  of  price,  although  they  are  quoting  rates 
below  the  delivered  prices  of  foreign  material,  v.ith 
perhaps  the  sinele  exception  of  the  Luxemburg 
makers.  Competition  from  that  direction,  however, 
is  not  serious  as  the  quantities  obtainaljle  at  cheap 


27 

■ipiaees^^re' very  limited.  Both  manufacturers  and 
merchants  report  dull  conditions  in  the  finished 
njaterial  departnnent.  The  principal  overseas  busi- 
ness is  being  done  with  Japan and  China ;  but 
recently  South  America  has  been  in  the  market  for 
railway  material.  Belgian  competition,  however, 
has  'been  exceptionally  keen,  and  it  is  feared  that 
the  business  has  been  lost  to  this  country. 


NOTICES  OF  MEETINGS. 


INSTITUTION    OF    BRITISH  FOUNDRYMEN. 

BxjRNLEY  :  The  next  meeting  of  mem,bers  will  be 
held  in  the  Technical  College,  Ormerod  Road, 
Burnley,  on  April  11,  1922,  to  commence  at  7-15 
p.m.,  when  Mr.  J.  Pell,  of  Rose  Grove,  will  read 
a  paper  on  "  Some  Experiences  of  Cupola  Practice." 

THE  JUNIOR  INST5TUTI0N  OF  ENGINEERS. 

London  :  A  meeting  will  be  held  on  April  7.  at 
Caxton  Hall,  at  8  p.m.  Lecturette  :  "Engineering 
in  Southern  Persia,"  by  Mr.  J.  W.  Maple  (member). 

THE  INSTITUTION  OF  ELECTRICAL 

ENGINEERS. 

London  :  A  meeting  of  the  Wireless  Section  will 
be  held  in  the  lecture  theatre  of  the  Institutitm, 
Savoy  Place,  Victoria  Embankment,  W.C.2.,  on 
April  5,  1922,  at  6  p.m.  A  paper  on  "The  Pro- 
vision of  Power  for  Wireless  Telegraphy  "  will  be 
given  by  Captain  J.  H.  Whittaker-Swinton,  R.E. 
(associate  member). 

London  ;  An  ordinary  meeting  will  be  held  in 
till'  lecture  theatre  of  the  Institution,  Savoy  Place, 
X'lcloria  Embankment,  W.C.2,  on  April  6,  1922, 
at  6  p.m.,  when  a  paper  will  be  given  by  Mr. 
J.  A.  Kuyser  (member),  on  "Protective  Apparatus 
for  Turbo-Alternators." 


ASSOCIATION    OF    DROP  FORGERS 
AND  STAMPERS. 

Birmingham  :  A  lecture  will  be  delivered  under  the 
auspices  of  this  association  by  Mr.  Harry  Brearley 
at  the  Chamber  of  Commerce,  New  Street,  Birming- 
ham, on  April  5,  1922,  at  7-30  p,m.,  on  "The 
Making,  Forging  and  Heat  Treating  of  Nickel 
Chromium  SteeLs."  This  lecture  will  be  illustrated 
anil  open  to  all. 

THE  INSTITUTION  OF  AUTOMOBILE 
ENGINEERS. 

London  :  The  next  ordinary  general  meeting  in 
London  of  the  Institution  of  Automobile  Engineers 

will    be   lielfl   (in    AiM'i'    12.    1  (>22.    af    tlw  Insl'lution 

n!     \|    .  I  ,1      I-:  ,  ^.      ,         ,    1  ,    Si  ,l;,mes' 

I'aik,   W  ,  .  S.W.I,  .(1       p.iij.,  wlirii  Mr. 

A.  F.  Evans  wiil  read  a  paper  entitled  "Marine 
Engine  Design  as  aiTected  by  Lifeboat  Service 
Conditions." 

Coventry  :  A  meeting  will  be  held  at  the  Broad- 
gate  Cafe,  Coventry,  on  Tuesday,  April  4,  at  7-45 
p.m.,  when  Mr.  G.  H.  Lanchester  will  read  a 
paper  on  "Motor  Car  Springs." 


MIDLAND     INSTITUTE    OF     MINING,  CIVIL 
AND    MECHANICAL  ENGINEERS. 

Barnsley  :  A  general  meeting  will  be  held 
at  the  Royal  Hotel,  on  April  8,  at  2-15  p.m.  A 
council  meeting  is  to  be  held  immediately  after  the 
general  meeting. 


THE  INSTITUTION  OF  CIVIL  ENGINEERS. 

London  :  An  ordinary  meeting  will  be  held  on 
Tuesday,  April  4,  at  6  p.m.,  when  a  paper  on 
"Corrosion  of  FeiTous  Metals"  will  be  read  by  Sir 
Robert  Abbott  Hadfield,  Bart.,  D.Sc,  D.Met., 
F.R.S.,  M.Inst.C.E. 

On  Wednesday  evening,  March  29,  at  six 
o'clock,  a  students'  meeting  will  be  held,  when 
the  second  Vernon  Harcourt  lecture  on  "The  Great 
Ship-Cana's  of  the  World,"  will  be  given  by  Mr. 
Gerald  Fitzs-ibbon,  M.Inst.C.E.  Mr.  Frederick 
Palmer,  CLE.,  M.Inst.C.E.,  will  take  the  chair. 


Get  Knowledge. — "  Don't  save  your  money," 
says  Henry  Ford,  "invest  it  in  your  own  improve- 
ment. Get  knowledge.  Get  experience.  A  man 
is  like  a  storage  battery — every  bit  of  information 
i-s  an  added  charge  of  powder." 
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ABSTRACTS. 


liOW-TEMrERATUKE  HeaT  EcONOMY.  (77/r 
Poioer  User,  Maich.  1922.) 
Assuiiiing-  the  possibility  ot  heating  a 
factory  by  waste  heat  from  the  motive 
power,  how  does  the  gas  engine  compare 
with  the  steam  engine?  Wliere  a  steam 
motive  power  consumes  80  tons  of  coal  per 
week,  the  gas  engine  would  not  consume 
more  than  20  tons,'  and  of  this  there  would 
be  about  15  tons  in  the  exhaust  and  in  the 
water  jacket,  at  a  temj)eiature  of,  perhaps, 
oOO  (leg.  in  the  one  and  120  deg.  in  the 
othei-.  Something  has  alieady  been  done 
liy  way  of  raising  steam  with  gas  engine 
exhaust  heat,  and  the  prospect  of  saving 
up  to  12  tons  of  coal  per  week  now  speni 
on  mill  warming  appears  to  be  simpler 
than  when  attempted  with  the  lower  tem- 
perature waste  of  the  steam  engine.  The 
exhaust  temperature  of  the  Diesel  engine 
may  be  as  high  is  900  deg.  or  1,000  deg. 
Fall.,  and  this  is  obviously  a  veiy  feasil)le 
(emperature  witJi  which  to  deal. 


IIOVDS  IN  ReLMION  to  Tl!.\.\ S I'OK T.  {('iiIi- 

tvactors  Record  and  Mvnieijml 
Engint'erinti,  March  22,  1922.) 
Eailways  are  only  made  possible  by  the 
laying  down  of  special  tracks.  Why  iio( 
special  tracks  for  motor  vehicles  i  1 1 
should  be  possible  to  make  a  speedway 
bei ween  any  two  important  lowns  oji  the 
same  principle  on  which  railroads  are  con- 
structed— that  is,  by  the  use  of  bridges 
and  short  tunnels  to  do  away  with  all 
cross  roads  and  junctions  with  ordinary 
roads.  The  gradient,  of  course,  is  not  so 
vitally  important,  but  it  would  be  an 
advantage  to  eliminate  the  more  steej) 
inclines.  Such  a  roadway  would  imt  be 
neaiiy  so  expensive  as  a  railroad  tiack 
either  in  firsi  cost  or  maintenance.  An 
ideal  form  of  construction  would  piobably 
be  lein forced  concrete  and  rock  asphalle. 
The  I'oad  would  be  divided  along  its  centre 
for  up  and  down  traffic.  Should  cui  ves  be 
unavoidable  these  could  be  suitably 
hanked,  but  the  main  idea  would  be  to  get 
as  straigiit  and  level  a  track  as  possible. 
Smaller  towns  en  route  could  be  tapped, 
but  the  number  of  such  junctions  would 
have  to  be  kept  as  low  as  possible  in  the 
interests  of  safety.  Mininuim  speed  limits 
could  be  adopted  and  all  slow  traffic  coirld. 
of  course,  be  eliminated. 

Broken  Tools.  By  J.  A.  Holden.  {Tlic 
South  African  Mininfi  and  Enqineet- 
Ing  Jnarnal.  February  25,  1922.) 
In  a  modern  higk-speed  steel  the 
carbides  are  very  complex,  consisting  of 
iron,  chromium,  tungsten,  and  sometimes 
molybdenum.  If  during  the  hardeniny 
the  free  caibides  are  not  diffused,  it  is 
cei-tain  that  the  tools  will  give  disap])oint- 
ing  results.  There  ai-e  certain  carbide 
segregations  which  cannot  be  broken  uj) 
during  hardening,  and  a  number  of  re- 
])anning  tools  made  froiTi  this  material 
\  ielded  very  poor  service.  In  the  case  ol 
fine-edged  tools  and  complex  milling 
cutters,  where  ii  is  impossible  to  harden 


from  the  very  high  temperature  usually 
employed  foi  high-speed  steel,  because  ot 
the  danger  of  destroying  the  teeth,  it  is 
impoi  taut  to  avoid  using  steel  containing 
certain  structure,  for  maleiial  of  this  kind 
would  furnish  defective  tools  tit  only  fo] 
the  scrap  pile. 


REVIEWS. 

K(  o.\-()Mi(  .s  Ol.  I'lriKDi.KrM.  By  .los.  K. 
I'ogue.  .loliii  "\Tiley  (!t  Sons,  Inc., 
liojulon  and  New  York.  Pp.  'm-'). 
(i  dols. 

Petroleum  has  come  to  occupy  such  a 
])ro!ninent  place  in  the  eronomies  of  poMci 
that    it  has  been  aptly  termed  the  neA\ 

nionaich  nrotion."  Theiefore,  indus- 
tiial  nations,  of  which  P]ngiand  is  in  the 
tiont  rank,  are  deeply  c(mcerjied  with  the 
control  of  the  sources  of  su])ply  of  the 
mineral,  no  less  tiian  they  are  vitall\ 
uilerested  ill  the  fiitnif  of  the  product  in 
its  a[)|)l  i(  :il  ion  lo  the  purposes  of  indnstry. 

This  \olunie  Is  the  first  which  has  made 
available  in  concise  form,  an  answei-  t  i 
almosi  fveiy  (|uestion  that  ma,\  occui 
to  the  oi'dinary  business  man  on  nH)st,  it 
not  all,  of  the  cuirent  ]ihases  of  this  some- 
what new  problem  in  poAver  engineering. 
The  book  is  packed  with  facts  airanged 
and  iuteipreted  by  a  wiitei  whose  work 
carries  the  eaimarks  ot  wide  experienc? 
i n  I  he  field . 

Modern  W'or ksiior  Pr.vcitce.  By  Ernest 
Pulls,  (C)-o.sbv,  Lockwood  Son,  Lud- 
gate  Hill,  London,  E.CU.   16s.  net). 

This  is  one  oi  the  best-known  books  on 
woikshop  practice,  and  the  sixth  edition, 
which  has  just  been  publisiied,  inns  to 
nearly  70(1  jiages,  or  nujie  than  double  the 
size  of  the  first  edition.  Workshop  prac- 
tice can  never  be  called  standard,  because 
it  is  continually  changing,  and  this  applies 
to  all  departments  alike.  Therefore,  the 
author  of  such  a  woi-k  as  this  has  a  difficult 
task  of  selection  to  perform ;  it  is  mani- 
festly imp(3ssible  to  deal  exhaustively  with 
every  detail  of  the  subject  in  one  volume. 
For  instance,  in  the  work  before  us  the 
heat  treatment  of  metal  is  considered,  and 
modern  n)ethods  are  explained.  Now,  the 
author  has  to  deal  with  the  subject  in  17 
pages,  and  could  not  possibly  do  othe) 
than  skim  the  surface,  yet  it  is  probably 
sufficient  for  the  man  who  wants  some 
practical  information,  and  has  neither  the 
time  nor  the  inclination  to  go  further  into 
the  subject. 

Why  are  not  books  like  this  given  more 
exact  titles?  Instead  of  "Modern  Work- 
shop Pi'acticc  ■'  it  ought  to  be  desci-ibed  as 
"  Machine  and  Fitt  ing  Shop  Pi'aetice.  " 
We  do  not  complain  because  the  authoi' 
does  not  discuss  di'awing  office  methods,  or 
the  p]incij)les  of  founding,  because  no  one 
man  could  i)ossibly  have  the  encyclopa'dia 
knowledge  to  do  all  this,  but  the  drawing 
•  diiee,  the  pattcrnshop,  the  toundiy.  and 
other  depaitments  aie  "workshops,"  and 
should  be  included  in  a  \olume  with  a 
comprehensive  title  sneli  as  >fr.  Pulls', 
ft    was    hardly    worth    while  including 


])hotographs  of  patteinshop  and  foundiy 
when  nothing  is  said  about  them. 

It  is  but  fair,  however,  to  recognise  that 
the  a.uthor  has  been  very  painstaking,  and 
has  succeeded  in  explaining  machine  and 
fitting  shop  tools  ami  methods  very  clearly  j 
and  concisely.    The  subject  of  gears  ami  i 
gear  cutting  has  received  special  attention  • 
and  is  one  of  the  best  chapteis  in  the  book,  I 
and  the  chajiiers  (m  measuring  machines  i 
and    nauge   systenrs    have    been    broughl  [i 
th(H()ugh!>   lip  to  date.     We  believe  this  i 
iiook  lias  lieen  much  used  in  the  past,  as  u  , 
text    book   in  technical   schools,   and  we 
have  no  doubt  that  the  new  edition  will  be 
as  poj)ular  as  the  others  have  been,  ami 
prove  as  useful.    It  is  very  practical,  and 
written  by  a  man  who  knows  his  subject 
I horoughly. 

Ki.Kc  i  iMt       En(;i.neei;i.\(,   Te,stin(;.  B.\ 
(t.  D.  Aspinall  Parr.  (Chapman 
Hall    Ltd.,     II,    Henrietta  Street, 
London.  W.('.2.   Kis.  net). 

lUiis  book  is  desci  ibed  on  the  title  page 
as  "  .\  i'ractical  Work  on  Continuous  and 
.\  I  tern  a  ting  Currents  fo]'  Second  and 
1  imd-year  Students  and  Engineers."  It 
is  a  fairly  advanced  work,  and  although  ; 
the  subject  matter  is  directly  useful  ii 
would  be  misleading  to  call  it  a  practical 
book,  if  l»y  that  teini  is  meant  a  book  thai 
is  of  vahu'  to  the  man  who  has  not  a  good 
imithematical  knowledge.  Be  it  franki) 
said  that  it  is  iu)t  possible  when  dealing 
with  such  a  subject  to  separate  theor\ 
from  practice. 

This  is  a  fourth  editi(ui,  and  thei'e  are 
some  1-32  pages  of  extra  matter,  while  the 
wlude  work  has  been  revised  and  a  large 
numbei-  of  new  tests  included,  in  addition 
to  much  deseri])tive  nurtter  and  many 
tables.  Attention  is  drawn  to  the  re- 
arrangement by  which  all  tests  of  a  like 
nature  have  been  brought  together,  while, 
as  in  the  previous  editions,  each  test  com- 
prises an  introduction  giving  the  chief 
features,  advantages,  and  disadvantages 
of  the  test,  the  apparatus  necessary,  the 
observations  to  be  cajried  out,  a  tabular 
form  indicating  the  most  convenient  and 
proper  way  of  recoiding  the  observations 
and  inferences  which  can  be  drawn  from 
the  results  of  the  test.  The  appendix  con- 
si.sts  of  tables  of  constants,  resistance, 
wires,  logarithms,  ets. 

The  first  chapter,  "Curve  Plotting," 
covers  the  ground  briefly  and  well, 
giaphical  presentation  not  diffeiing  fei' 
electrical  from  mechanical  work.  Other 
(ihapters  explain  the  calibration  and 
standardisation  of  ammeters,  voltmeters, 
wattmetei  s  and  electi  icity  meters  ;  measure- 
ment of  resistances  is  dealt  with  in  sub.se- 
(juent  chapters.  One  section  is  entitled 
"Determination  of  the  'Characteristics" 
of  I)irect-(nir]'ent  Dynamos."  I>ater 
(dmpters  discuss  "  The  Efl^iiency  and 
I{egulation  of  liectifieis  and  Kotarv  Con- 
verters." Altogether  the  book  is  admir- 
ably suited  for  advanced  elect  ricid 
engineering  students,  and  should  be  a 
nseful  addition  to  the  electrical  engineei's 
library.  Those  who  do  not  study  il 
methodically  will,  nevertheless,  find  it  i> 
useful  reference  book. 
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Air  Transport. 


The  Brussels  Route. 

It  is  rumoured  that  official  approval  " 
:  to  operate  the  subsidised  air  route  to 
'  Brussels  is  about  to  be  granted  to  the 
,  Ilaiidley  Page  transport.  This  compan\ 
y  have  now  taken  over  the  latest  D.H.IS 
!'  machine,  G-Eawx,  which,  together  with 
'  the  Bristol  lO-seater,  the  old  Handle v 
Page  W8,  and  the  three  new  W8B's, 
<j  which  i  are  abnost  ready  for  work,  will 

i  comprise  a  highly  efficient  air  fleet. 
,j  Apparently  no  definite  arrangements  have 
I  yet  been  made,  but  is  the  general  expecta- 

tion  of  aviation  circles  that  the  rumour  is 
|i  correct. 

(|  It  is  certainly  desirable  that  every 
„  encouragement  should  be  given  to  any 
enteiprise  that  will  lead  to  a  development 
of  Continental  services  from  this  side  of 
'  the  Channel.  During-  the  past  year 
'  French  firms  have  certainly  ouf paced  us 
'  in  the  race  to  establish  daily  Continental 
*j  services.  And  now  we  leai'n  that  i\ 
•!  French  air  transport  company,  the 
•j  Messageries  xVeriennes,  is  about  to  open 
%  up  a  service  between  London  and 
1-^  Marseilles,  using  a  14-seater  twin-engined 
[;  aeroplane.  This  machine  Avill  leave 
Croydon  at  8  a.m.,  and  striking  across 
;  France  via  Paris  (where  it  will  halt  for 
J,  one  hour)  and  Lyons  (where  a  15-minute 
J  rest  will  be  allowed),  it  will  be  due  to 

ii  ari'ive  at  Marseilles  before  five  on  the 
;  saitie  ;if1  iTinion,  in  good  time  to  link  uj) 
K  with  the  steamship  sailing  for  the  Last 
'  the  same  evening.    On  the  return  journey 

the  machine  will  leave  Marseilles  at 
3  7-30  a. 111.  and  arrive  in  London  at  8-45 
^.p.m. 

i  ■  It  should  also  be  noted  that  this  com- 
f  oany  will  run  three  air  services  daily 
'  between  London  and  Paris  at  5  a.m., 
;  1-15  p.m.  and  4-80  p.m.,  whilst  from  Paris 
'  its  activities  extend  to  Strasburg,  Prague, 
'  Warsaw,.  Vienna,  Bucharest  and  Con- 
i  stantinople.  An  announcement  of  this 
-  kind  is  perfectly  in  accord  with  exper( 
;  opinions  that  have  just  recently  been 
*  expressed  ou  the  subject  of  the  failuie  of 
'-  this  country  with  regard  to  civil  aviation. 
'  In  a  series  of  startling  articles.  ))ublished 
'  in  the  Times  last  week,  Brigadier-Greneral 
'  P.  E.  C.  Groves.  British  air  representative 

■  at  the  Pence  Con  Fcrence,  has  told  the 
story  of  our  1r;ii;ic  failure  in  the  simplest 

'      There  is  'iio  need    for    exaggeratioii . 

N'oihing  could  be  more  convincing  tliaii 
i;  the  plain  facts.  France  is  leaving  no 
;i  stone  unturned  to  equip  herself  as  the 

■  greatest  air  power,  mainly  by.  building 
;)  and  putting  into  operation  a  hugh  com- 
I  merciaL  fleet  which  will  be   capable  of 

transformation  info  weapons  '  of  aerial 
warfare  at  a  moment's  notic^.  So" far  all 
Clermany's  efforts  to  bfganise  her  coni- 

.  mercial  air  routes  have  been  carefull\ 
crushed  by  the  Allies.    But  the  time  is 

^  approaching  when  this  period  of  restric- 
tion shall  come  to  an  end,  and  it  must  not 
be  forgotten  that  nmre  progress  has  been 
made  in  aeronautical  research  by 
Germany'  since  the  war  than  by  any  other 
(  uropean      power.       Presently  these 


developments  will  hv  available  for 
unrestricted  commercial  application.  The 
outlook  is  serious,  and  there  is  every 
evidence  that  our  whole  Governmental 
policy  in  reference  to  aviation,  both 
military  and  commercial,  isOn  the  eve  of 
undergoing  a  veiy  radical  and'  much- 
needed  change. 


MR.  FOKKER  AT  HOME. 


I  The  Dutcli  inventor  and  aircraft  pioneer  is  one 
of  the  best-known  men  in  Europe,  and  when  a 
vepi  esentative  of  "  The  Wright  Engine 
Builder  "  called  on  him  recently  at  his  home 
in  Holland  Mr.  Fokker  showed  inmc  of  those 
qualities  which  have  made  him  so  eminently 
successful  as  a  designer  of  aeroplanes.] 

During-  the  movie  exhibit  at  his  home- 
lie  showed  us  films  which  he  had  taken  in 
the  air  himself  with  a  movie  camera,  to 
study  the  vibration  or  deflexion  in  his 
various  thick  wing  models.  He  also 
showed  us  some  very  complete  and 
interesting  films  he  had  taken  himself  lasi 
suninicr  in  I'lu'iii,  Germfiiiy,  of  the  gliders 


ATr.  Fokkkk 
(Netherlands  Aircraft.  Cd.  ) 


l>eing  tested  I  here.  The  photographs  of 
these  gliders  were  more  interesting  than 
the  "  still  "'  pictures  of  them,  as  thev 
showed  not  only  how  they  were  launched, 
but  what  happened  when  they  were  able  to 
take  the  air.  These  glideis  are  full-size 
airplanes,  built  without  engines.  They 
are  launched  from  the  top  of  a  liigh  hill 
bv  three  or  four  men  running  down  the 
hill  towing-  them  with  a  rope  until  the\ 
reach  flying  speed.  The  men  then  thro\\ 
themselves  to  one  side  and  flat  on  the 
ground  while  the  glider  starts  its  flight , 
or,  as  has  happened  in  many  cases, 
crashed.  They  did  get  some  real  results 
^^'ith  these  gliders,  one  of  them  eventuall\ 
flving  almost  28  minutes  and  landing  only 
about  100  ft.  lower  down  the  hill  than 
the  place  where  it  took  off.  Mr.  Fokkei' 
seemed  so  interested  in  these  gliders  that 
it  woidd  not  sui'prise  me  to  see  his  fertile 


mind  turn  out  something  that  will  be 
better  than  the  amateurish  construction 
used  by  the  students  of  Aachen  and 
Munich. 

An  anmsing-  film  which  he  showed  was 
a  propaganda  picture  he  had  taken  to 
influence  the  Government  to  build  a  new 
route  to  the  Amsterdam  Flying  Field. 

The  next  morning  he  drove  us  out  to 
the  flying  field  and,  just  as  his  picture  the 
night  before  had  shown,  the  , going  wa.s 
very  f\\ow  both  with  the  open  drawbridges 
and  in  dodging  the  hundreds  of  bicycles 
ridden  in  Amsterdam.  When  we  arrived 
at  the  field  there  was  nothing  slow  about 
the  equijimeut  there.  This  field  is  about 
\\  miles  square.  It  is  entirely  surrounded 
by  dykes,  and  a  very  larse  canal  parallels 
one  side  of  the  field.  The  field  itself  is 
dry,  absolutely  level  and  very  well  sodded. 

Mr.  Fokker's  views  on  metal  construc- 
tion were  particularly  interesting.  He 
gave  as  his  opinion  that  undoubtedly 
metal  planes  would  be  the  planes  of  the 
future,  l)ut  two  things  prevent  his  going- 
info  metal  ('oustructiou  at  present.  One 
is  that  he  js  not  satisfied  that  the  ultimate 
design  has  been  reached,  and  the  other  is 
the  cost  of  building',  in  metal,  the  small 
quantities  of  planes  now  being  ordered. 

After  Mr.  Fokker  had  taken  us  all 
through  the  hangars,  he  invited  us  to  ride 
ill  a  new  model  of  a  plane  wliich  he  was 
going  to  take  up  for  a  flight.  This  plan(^ 
had  been  built  for  the  Dutch  army  and 
contained  some  newly-developed  parts 
which  Mr.  Fokker  desired  to  try  for  him- 
self in  the  air.  I  could  not  help  but  think 
that  perhaps  one  of  the  reasons  for  Mr. 
Fokker's  success  in  aeronautical  matters 
was  due  to  the  many  angles  from  which 
he  attacked  his  problems.  As  a  manufac- 
turer, he  must  keep  close  to  practical  cost 
details;  as  an  operator,  he  must  design 
and  build  with  a  view  to  economical 
ujikeej)  and  operation;  as  a  designer,  he 
takes  up  and  pilots  his  newly-designed 
planes  himself  so  as  to  get  first-hand 
impres.sions,  and  as  a  student  he  mak(>.s 
caieful  and  thoughtful  photographic- 
studies  of  his  own  and  other  planes.  I 
believe  these  opportunities  and  Mr. 
Fokker's  mental  abilitv  are  such  that  he 
will  not  only  maintain  his  position  among 
the  aeronautical  leaders  of  the  world,  but 
that  he  will  still  go  far  toward  reaching' 
the  ultimate. 


Battery  of  Drop-Hammebs  for  Tongshan 
Shops,  China. — An  electrically-driven  battei-y  of 
three  drop-hammers  has  recently  been  completed  by 
Brett's  Patent  Lifter  Co.  Ltd.,  of  Coventry,  by 
order  of  the  Peking-Mukden  Railway.  The  drop- 
hammer  battery  is  to  be  installed  in  the  Tongshan 
shop.s.  It  consists  of  a  30  cwt.  and  a  15  cwt.  ham- 
mer for  die  work,"  witi)  a  7  cwt,  hammer  placed 
in  between,  fitted  with  forming  tools  to  act  as 
a  dummying  hammer  for  the  two  larger  sizes.  Tlie 
three  lifters  are  mounted  on  a  common  shaft,  which 
is  built  up  in  three  sections  with  steel  couplings, 
and  is  driven  through  double-reduction  geai-ing 
enclosed  in  an  oil-hath,  an  electric  motor  pro-viding 
the  motive  power.  The  connection  between  the 
motor  and  the  gear-box  takes  tli"  form  of  a  centri- 
fugal expanding  coupling  which  permits  of  the 
motor  being  started  up  light,  and  of  the  power 
being  graduall-vf  transferred  as  the  speed  increas  p. 
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Shipping  News. 


INTERNATIONAL  SHIPPING 
CONFERERENCE. 

FIRST  REPORT  OF  THE  DECK 
CARGOES  COMMITTEE. 

The  Chamber  of  Shipping'  lias  issued  the 
following  report  of  the  International  Deck 
Oarg'oes  Committee  :  — 

A  meeting  of  the  International  Com- 
mittee on  Deck  Cargoes,  appointed  by  the 
International  Shipping  Conference  (Lou- 
don, 1921),  was  convened  and  duly  held  at 
Christiania,  Januarv  31  and  February  1, 
2  and  3,  1922. 

A  iDreliminary  meeting  was  held  on 
January  30,  and  after  some  discussion  it 
was  decided  to  work  iipon  the  existing 
Norwegian  Rules  as  a  basis  for  discussion, 
and  to  go  through  the  said  rules  clause 
by  clause. 

The  delegates  appointed  by  the  various 
countries  who  attended  the  meeting  were  : 

Denmark. — Mr.  A.  Andersen,  Mr.  A. 
P.  Moeller  (Danske  Dampskibsrederiferen- 
ing',  Copenhagen).  Technical  adviser. 
Allan  Olsen. 

Finland. — Mr.  l^ars  Krogius  (Finska 
Sjofartsforbundet,  Helsingfors).  Tech- 
nical adviser.  Baron  Gustaf  Wrede. 

Germany. — Herr  H.  Schult,  Dr.  Leisler 
Kiep  (Wirt shaft sausschuss  der  Deutschen 
Heederei,  Maniburg;).  Technical  adviser, 
Inspector  C.  F.  Christiansen,  Flensburg. 

Gre.4T     Britain. — Mr.     William     A.  , 
Souter,  Mr.  William  Burn  (Chamber  of 
Shipping- of  the  United  Kingdom,  London). 
Technical  adviser.    Sir    Westcott  Abell, 
K.B.E. 

Holland. — Mr.  Dirk  Hudig,  Mr.  A. 
Solleveld  ^Nedeilandsche  Reedersvereenig- 
ing,  The  Hague).  Technical  adviser,  A. 
M.  Schippers. 

Norway. — Half  dan  Ditlev-Simonsen , 
Consul  Adolph  Halvorsen  (Norg-es  Reder- 
forbund,  Christiania).  Technical  advisers, 
Dr.  Sc.  .1.  Bruhn,  Captain  Richard  Otter. 
Secretaiy,  dir.  Meyer,  Cornniander,  R.N. 

Sweden. — Mr.  0.  A.  Nordborg  (Sveriges 
Redaref'orening,  Gothenburg).  Technical 
adviser,  Mr.  Paul  Tj.  Nilsson  (Sveriges 
Segelf'artygsforening',  Sweden).  Secre- 
tary, Mr.'  F.  D.  Harwood.  vice  Mr.  P. 
Maurice  Hill. 

Mr  William  A.  Souler  was  a])])ointed  to 
the  chair. 

The  committee  primarily  discussed  such 
items  as  ap])eared  to  permit  of  general 
agreement,  deferring  for  a  time  all  matters 
which  might  be  at  all  contentious. 

It  was  found  desirable  to  relegate  to 
sub-committees  the  following  matters:  — 

(a)  Definition  of  "  Light  Wood  Goods." 

(b)  The  security  of  deck  cargo. 

(c)  The  stowage  of  deck  cargo,  includ- 
ing therein  any  remarks  regarding 
stability. 

(d)  Determination  of  freeboard  for  wood 
deck  cargoes. 

((')  Drafting  of  the  report. 

These  sub-rommitlees  were  ap))oiiiled  as 
follows,  viz.  : — (a)  Mr.  W.  Burn,  Mr.  A. 
M,  Schippers.  Captain  Salvesen  and  Mr, 


A.  P.  Moeller,  convener;  (h)  and  (c)  Sir 
Westcott  Abell,  K.B.E. ,  Dr.  J.  Bruhn, 
Captain  Christiansen,  Mr.  Lars  Krogius, 
Captain  Otter,  and  Mr.  Dirk  Hudig,  con- 
vener; (d)  Dr.  J.  Bruhn,  Captain  Christian- 
sen, Mr.  A.  Olsen,  Mr.  A.  M.  Scliippers, 
and  Sir  Westcott  Abell,  K.B.E.,  convener  ; 
((')  Mr.  Krogius  (Finland),  Dr.  Kiep 
(Germany),  Mr.  Burn  (Great  Britain),  Mr. 
Hudig  (Holland),  Mr.  Simonsen  (Norway), 
Mr.  Nordborg  (Sweden),  Mr.  Moeller 
(Denmark),  convener. 

The  special  qnestion  of  a  suitable  defini- 
tion for  winter  months  was  thoroughly  dis- 
cussed at  great  length  and  in  detail  by  the 
whole  committee. 

A  syiecial  reseiwation  in  this  respect  was 
made  by  the  Norwegian  delegates. 

As  a  result  of  the  deliberations  of  the 
committee  the  following  rules  as  a  basis 
for  international  acceptance  were  agreed 
upon  :  — 

FfeeboaKd. 

Steamers  that  are  intended  for  use  in  the 
wood-cargo  trade  (wood-cargo  ships),  and 
which  fulfil  the  subjoined  special  require- 
ments, sliall.  in  addition  to  the  ordinary 
fieeboai'd  mark,  be  furnished  with  a  special 
wood-cargo  freeljoard  assigned  for  summer 
trade,  and  one  for  winter  trade,  and, 
further,  one  for  winter  trade  in  the  North 
Atlantic,  which  freeboards  shall  mark  the 
deepest  pennissible  loading  pf  these 
vessels,  when  they  carry  wood-cargo  on 
deck,  in  accordance  with  the  regulations 
given  below. 

The  size  of  the  wood  cargo  freeboards 
shall  be  determined  in  accoidance  with 
further  rules  g'iven  below. 

The  wood-cargo  freeboard  for  the 
summer  is  to  be  in  force  for  voyages 
between  April  1  and  October  15,  both 
inclusive,  and  the  wood-cargo  freeboard 
for  the  winter  and  the  wood-cargo  free- 
lioard  for  winter  voyages  in  the  North 
Atlantic,  i.e.,  between  European  (exclud- 
ing Baltic  ports  and  ports  within  the 
Naze  and  the  Scaw)  or  Mediterranean 
ports  and  American  ])oits  north  of  Cape 
Hatteras,  are  to  be  in  force  for  voyages 
between  October  IB  and  March  31,  both 
inclusive. 

For  the  Baltic  the  wood-cargo  freeboard 
for  the  summer  is  to  be  in  force  between 
April  1  and  October  24,  both  inclusive, 
and  for  the  winter  between  October  25  and 
March  31,  both  inclusive. 

The  seasonal  freeboards  are  to  apply  ti> 
the  date  of  sailing  from  the  loading  ])oi't. 

Nature  of  Cargo 

(1)  Foi  steamers  to  be  permitted  to  load 
to  the  said  wood-cargo  mark,  only  light 
wood-cargo  must  be  carried  on  deck  and 
at  least  on  a  level  with  the  bulwarks,  but 
not  less  than  4  ft.  (1,  2  metres). 

(2)  On  wood-cargo  ships  that  are  loaded 
deeper  than  to  the  ordinary  cargo  mark, 
no  single  part  of  the  cargo  on  deck  must 
in  winter  exceed  20  cubic  feet  (0'67  cubic 
metres)  in  dimensions. 

(3)  Bv  the  term  "light  wood"  shall  be 
understood  pine,  fir,  spruce,  or  similar 
liglit  sorts  of  wood  or  wood  goods. 


Construction  of  Vessel. 

(1)  In  order  to  be  jjermitted  a  special 
wood-cargo  freeboard,  a  vessel  must  be 
built  with  scantlings  adequate  to  obtain 
the  minimum  ordinary  freeboard  according 
to  Table  "A"  with  corrections  for  erec- 
tions, etc.  It  must  possess  the  highest 
class  in  a  recognised  classification  society 
with  regard  to  the  trade  for  which  the  ship 
is  intended. 

(2)  The  ship  must  be  provided  with  a 
forecastle,  the  length  of  which  shall  be  at 
least  O'OT  times  the  length  of  the  ship,  and 
the  height  at  least  4  feet  (1,  2  metres).  The 
forecastle  need  not  be  closed  at  the  after 
end. 

The  ship  must  also  have  a  midship  erec- 
tion, poop  or  raised  quarter-deck,  of 
statutory  height,  covering  the  engine  and 
boiler  openings. 

(3)  The  shi])  must  further  be  provided 
with  either  permanent  bulwarks  of  at  least 
3  feet  3^  inches  (1  metre)  in  height,  and  of 
adequate  streugtli,  well  shored  and  pro- 
vided with  the  necessary  freeing  ports,  or 
with  railings  of  the  same  height  as  the 
above  of  special  strength  and  of  approved 
construction. 

(4)  The  steering  gear  must  be  so  jilaced 
and  protected  that  it  is  not  hindered  in  its 
movements.  On  ships  above  250ft.  regis- 
tered length  withcmt  a  raised  quarter-deck 
or  poo]!,  the  hand-steering-  gear  aft-muai 
be  protected  hv  a  steel  hood  or  deck  house 
of  sufHcient  dimeiisioas  to  provide  ])roper 
access. 

(5)  The  ventilators  shall  be  placed  inside 
a  line  lunuing  flush  with  the  outer  side  of 
the  hatchway  coamings  or  arranged  in  an 
equally  satisfactory  manner. 

(6)  The  coal  hatches  or  other  openings 
in  the  deck  under  the  erections,  the  ends 
of  which  have  no  permanent  means  of 
closing,  shall  be  jirovided  with  coamings 
and  arrangements  for  battening. 

Tl?e  Height  of  the  Deck  Cargo. 

The  deck  cargo  must  never  be  so  high  as 
to  obstruct  the  outlook  from  tlie  bridge. 

Navigation  and  Life-saving  Appliances. 

(1)  The  <leck  cargo  must  generally  be  sn 
placed  as  in  no  way  to  hinder  the  safe 
manoenvring  or  navigation  of  the  ship. 

'2)  The  deck  cargo  must  not  be  stowed 
in  such  a  manner  as  to  hamper  the  use  of 
or  access  to  the  ship's  pumps,  lifeboats, 
or  other  life-saving  appliances. 

Security  of  Deck  Cargo. 

(1)  The  deck  cargo  is  to  be  sujiported  by 
stanchions  sjjaced  not  more  than  three 
metres  apart. 

(2)  These  stanchions  are  to  be  housed 
in  deck  sockets. 

(3)  These  stanchions  and  soid^ets  are  in 
he  of  adequate  strength,  having  regard  to 
the  amount  of  deck  cargo  carried. 

(4)  Eyebolts  are  to  be  provided  spaced 
not  more  than  three  metres  apart.  The 
eyebolts  are  to  be  attached  to  the  main 
strncture  and  preferably  to  the  sheev- 
strake.  They  may,  however,  be  secured 
to  the  bulwark  stanchions  if  these  are  ot 
special  strength. 
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(5)  That  portion  of  the  deck  cargo 
i  wliich  does  not  extend  above  the  height  of 
!  the  erections  is  to  be  etticiently  lashed,  and 
'  is  to  be  secured  independently  from  any 

deck  cargo  carried  above  that  height. 
<  The  lashings  for  deck  cargo  carried  above 
I  the  height  of  the  erections  must  be  pro- 
^  vided    with    sliphooks,  or  other  similar 

releasing  arrang'enients. 

•  Stowage  of  Cargo. 

(1)  The  master  of  the  ship  is  respon- 
'  sible  (Norwegian  and  Danish — det 
:'  paahviler — Swedish — aligger)     that  the 

•  stowage  of  the  cargo  and  the  amount  of 
I  ballast   carried    is   such   as    to  ensure 

sufficient  stability,  having  due  regard  to 
■  the  weight  and  height  of  deck  cargo 
.carried. 

[':  (2)  The  master  of  the  ship  is  required 
Jto  note  daily  in  the  ship's  log  the  height 
of  deck  cargo,  the  amount  of  ballast 
I  [Carried  and  the  list  if  any. 
i:  (3)  On  leaving  port,  after  a  deck  cargo 
ijof  wood  goods  has  been  loeded,  the  shij) 
*imust  not  have  a  list. 

(4)  The  master  of  the  ship  is  respon- 
1  sible  that  the  deck  cargo  is  so  stowed  and 
['supported  that  the  deck  is  not  unduly 
['strained. 

I  Entrance  to  the  Crew's  Quarters. 

"  On  the  crew's  quarters  must  be  fitted 
i-properly  protected  means  of  entrance 
'placed  on  top  of  the  forecastle  deck, 
|.  bridge  deck  or  raised  quarter  deck  or  poop 
j.deck,  so  that  these  quarters  are  ahvajs 
|.accessible.  Under  these  entrances  there 
;  must  be  placed  efficient  staircases. 

Railings  Above  the  Deck  Cargo. 

'  When  wood  cargo  is  carried  upon  an 
['open  part  of  the  deck,    there   shall  be 

•  fitted  on  both  sides  of  the  ship  temporary 
'  railings  or  buhvarks  of  a  substanial 
I  character  for  the  full  length  within  which 
j  the  deck  cargo  is  stowed  extending  to  a 
,  height  of  not  less  than  4  ft.  (1,  2  metres) 

above  the  top  line  of  the  deck  cargo. 
I  The  uprights  of  such  temporary  railings 
i  or  bulwarks  shall  be  of  substantial  dimen- 
l  sions,  reliably  fastened  and  be  placed  not 
I  more  than  4ft.  (1,  2  metres)  apart.  There 
'  shall  be  attached  longitudinally  to  these 
:'  uprights  for  the  full  length  of  the  deck 
i" cargo,  spars,  deals,  battens,  guard  ropes 

I  or  chains  at  intervals  of  not  more  than 
12  in.  (0'30  metres)  vertically.    If  ropes 

4  or  chains  are  used,  they  shall  be  set  up 

II  taut  and  be  securely  attached  to  each 
i>  upright. 

I  The  temporary  row  or  railings  for  the 
protection  of  the  crew  may  also  consist 
j,  of  closely  spaced  ver  tical  deals,  provided 
ijthat  they  are  securely  fastened,  and  tbii- 
[  ])rotected  openings  for  the  escape  of  water 
:  are  provided  at  suitable  intervals, 
pi  Should  the  deck  cargo  be  markedly 
^  uneven,  it  must  be  provided  with  foot- 
;  planks,  which  shall  be  securely  fastened, 
I  and  any  considerable  openings  in  the  deck 
ji  cargo  shall  be  covered  or  protected  by 
I  means  of  l  ails. 

The  Determination  of  the  Wood  Cargo 
I  Freeboards. 

j  The  wood-cargo  freeboards  for  summer  or 
I  winter,  winter  in  the  North  Atlantic  and 
I  for  fresh  water  respectively  shall  be  deter- 
[  mined  by  deducting  from  the  ordinary  free- 
;  board  of  the  vessel  an  amount  which 
j  takes  into  account  the  difference  between 
the  freeboard  according  to  table      C  " 
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(awning  deck  ships)  and  the  freeboard  as 
determined  in  the  ordinary  manner.  Some 
fraction  of  this  difference  is  to  be  taken 
to  allow  for  the  decreased  efficiency  of 
the  wood  deck  cargo,  as  compared  with  a 
steel  erection.  It  has  not  yet  been  con- 
sidered that  this  fraction  need  necessarily 
decrease  with  increase  in  size  of  vessel. 
The  ordinary  freeboard  regulations  con- 
cerning openings  in  sides  of  ship  are  to 
apply,  having  due  regard  to  the  deeper 
immersion  permitted  by  these  regulations. 

(Note. — It  will  be  necessary  tp  give 
turther  detailed  consideration  to  the 
values  to  be  fixed  for  this  fraction  and  it 
is  suggested  that  the  Norges  Rederforbund 
be  asked  to  prepare  a  memorandum 
embodying  the  g'eneral  recommenda- 
tions above,  having  due  regard  to  existing 
])iactice.) 

The  Affixing  of  the  Wood-cargo 
Freeboard  Marks. 

The  prescribed  wood-cargo  freeboards 
are  to  be  marked  on  both  sides  of  the 
vessel  in  the  following  manner:  At  a 
distance  of  about  21  in.  (540mm.)  abaft 
tlie  centre  of  the  disc  a  vertical  line  is 
drawn,  and  from  this  again  a  horizontal 
line  is  drawn  pointing  forward,  the  upper 
edge  of  this  line  denoting  the  wood-cargo 
freeboard  for  fresh  water  (in  summer)  and 
three  horizontal  lines,  pointing  aft,  the 
upper  edge  of  which  denotes  the  freeboard 
for  summer,  for  winter  and  for  winter  in 
the  North  Atlantic  respectively. 

At  each  of  the  four  lines  the  respective 
freeboard  must  be  marked  with  initial 
li'tters  to  indicate:  — 

Wood  cargo,  summer. 

Wood  cargo,  w-inter. 

Wood  cargo,  winter,  North  Atlantic. 

Wood  cargo,  fresh  water. 
The  length,  thickness  and  position  of 
the  lines  are  to  be  the  same  as  required 
for  the  ordinary  freeboard  marks. 

Equivalent  Arrangements  for  Fitting. 

Any  airaiigement  of  fitting  which,  in 
the  opinion  of  the  coniDetent  authority,  is 
in  all  respects  as  efficient  as  an  arrange- 
ment or  fitting  required  by  these  rules, 
may  be  accepted  by  such  competent 
authority  instead  of  such  arrangement  or 
fitting. 

Application  of  Rules. 

1.  The  rules  shall  a])ply  to  vessels 
engaged  in  international  overseas  trade 
only. 

2.  The  rules  shall  apply  to  new  vessels 
only,  after  a  date  to  be  fixed.  All  ships 
which  are  completed  or  actually  under 
construction  on  such  date  vshall  be  con- 
sidered as  existing'  vessels,  and  such 
vessels  shall  be  dealt  with  on  their  merits, 
having  due  regard  to  the  practicability  of 
alterations. 

Reservations. 

Rule  1. — The  Norwegian  delegates  are 
of  the  opinion  that  Norwegian  ports 
(excluding  ports  north  of  Bodo)  should 
be  in  the  same  position  as  ports  within 
the  Naze-Scaw  line  as  regards  winter 
loading. 

Rules  6  and  T. — As  the  Norwegian  dele- 
gates cannot  see  the  necessity  for  more 
detailed  rules  regarding  the  security  and 
stowage  of  deck  cargo,  they  recommend 
the  present  Norwegian  wording. 
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Recommendations. 

The  committee  recommend  that  the 
following  questions  be  considered  at  an 
early'  date  :  — 

(a)  The  carriage  of  heavy  wood  deck 
cargoes,  including  wood  pulp. 

(6)  The     carriage    of    wood  deck 
cargoes  on  sailing  vessels. 
Signed  in  duplicate  :  — 

a.  p.  moeller. 
Laks  Krogius. 
0.  a.  nordbokg, 
h.  schuldt. 
W.  Burn. 

Adolph  II.\lvorsex. 

D.  HUDIG. 

Emile  Deckbps.  ^ 
w^.  a.  souter 
(Chairman  of  Committee). 
Christiania,  l<'ebruary  3,  1922. 


U.S.  Shipping. 

The  U.S.  Shipping  Board,  or,  as  its  ship 
operation  branch  is  known,  The 
J'huergency  Fleet  Corporation,  is  making 
strenuous  efforts  to  attract  traffic  and  to 
pursuade  shippers,  especially  Americans, 
to  favour  the  ships  it  owns  even  at  slight 
disadvantages.  The  position  of  The 
Ihuergency  Fleet  Corporation  will  not  be 
strengthened  as  a  server  of  overseas 
merchants  by  the  claim  that  is  to  be 
argued  before  the  U.S.  Supreme  Court 
that  this'  ship-operating  organisation 
cannot  be  used  in  the  ordinary  courts  of 
the  land,  because  it  is  a  component  part 
of  the  U.S.  Government  and  cannot  be 
made  a  defendant  in  any  action  without 
its  consent. 

It  goes  without  saying  that  the  ship 
subsidy  question  continues  as  the  most 
discussed  phase  of  the  American  mer- 
cantile marine  industry.  Chairman 
J.asker,  of  the  Shipping  Board,  has  taken 
the  stand  that  the  direct  subsidy  it  is  pro- 
posed to  give  under  the  measure  now- 
pending  in  the  Legislature  ought  to  be 
limited  to  a  term  of  10  years.  He  also 
said  that  in  his  opinion  only  indirect  aids 
to  shipping  would  be  needed  after  the 
expiration  of  10  years.  Mr.  liasker  would 
also  seek  a  market  abroad  for  some  of  the 
ships  under  his  control.  "  It  is  ihanifest," 
he  said  the  other  day,  "  that  a  great  part 
of  our  steel  tonnage  can  never  be  sold  to 
American  companies,  and  it  is  plainly  as 
clear  that  we  must  get  rid  of  it.  I  will 
advocate  that  after  considering  what 
tonnage  may  be  commercially  practical  we 
offer  to  American  interests  hulls  for  the 
installation  of  Diesel  engines.  The  other 
tonnag'e,  I  think,  should  be  sold  abroad, 
with  the  proviso  that  it  shall  not  eng-age 
in  trade  from  American  ports.  The 
remaining  ships  should  be  dismantled. 
We  are  going  to  have  to  scrap  a  consider- 
able part  of  the  fleet." 

The  thought  that  occurs  to  one  is  that 
in  the  present  state  of  the  ship  market 
vessels  will  have  to  be  nearly  given  away, 
if  they  have  the  string  attached  to  their 
future  operation,  Mr.  Lasker  suggests. 

For  many  a  year  Congress  forbade  the 
American  railways  to  own  and  operate 
shins.  But  in  these  troublous  times  of 
trying  to  make  a  national  white  elephant 
earn  its  keep  many  old  conceptions  go  by 
the  board.  To-day  President  Harding  is 
advocatiug  that  permission  be  given  for 
our  railways  to  own  and  operate  ships  on 
the  Great  Lakes  and  through  the  Panama 
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!  iuiul  as  well  as  in  all  utker  dijec  tioiis 
except  ill  tlie  coastwise  trade.  The  I'lesi- 
(lent  believes  "  that  such  co-opeiatiun 
hetMeeii  railroads  and  ships  would  be  a 
tremendous  stimulant  to  foieign  trade. 


INSURANCE. 


insurance  of  Oii-burning  Ships. 

A  question  wiiicli  becomes  increasingly 
important  as  liquid  fuel  continues  to  gro\> 
lu  popularity  is  whether  there;is  more  risk 
ol  nre  m  an  oil-burning  steamer  than  in 
one  wbich  burns  coal.  Acooraing  to  a 
correispoiident  writing  in  the  Journal  uj 
Commerce ^  |time  alpne  will  skow  in  actual 
[jracncp  wliat  are  the  precise  ditterem  es, 
II  any.  between  the  risK  in  the  respective 
cases,  but  wliatevei'  expei  lence  may  prove 
It  IS  clear  taat  any  precautions  against 
oatbreaKs  and  any  measures  tor  ngniing 
the  names  wlien  tney  nave  burst  tortn  win 
he  desirable. 

bprmiilers  of  various  kinds,  and  more 
especially  those  which,  pour  on  to  the  blaze 
a  non-com biistible  chemical  which  has  a 
(leauenmg  enect,  are  always  a  valuable 
saieguaru  and  tor  the  good  of  all  con- 
cernea — and  by  no  means  least  of  all  the 
marine  insurance  companies — their  use  on 
l)oard  ship  should  be  encouraged. 

it  IS  a  widely  adopted  principle  in  ware- 
houses and  other  buildings  which  may  be 
more  or  less  liable  to  an  outbreak  ot  tire 
that  the  premium  in  respect  of  those 
which  carry  such  preventive  apparatus  is 
less  than  m  regard  to  those  wuich  are  un- 
prepared for  such  eventualities.  i^'or 
marine  insurance  companies  to  make  it 
worth  while  to  be  prepared  to  cope,  at  tlie 
outset,  with  an  outbreak  of  tire  is  highl\ 
desirable;  with  the  suggested  increase  of 
risk  occasioned  by  the  extensive  substitu- 
of  a  liquid  for  a  solid  fuel,  it  is  incumbent 
upon  them,  if  possible,  to  ottei-  terms 
which  will  be  worth  while. 

By  means  of  a  development  of  the 
systems  of  tire  prevention  it  is  possible  to 
reduce  the  risk  to  a  minimum  or  even  to 
eliminate  it  altogether.  Such  arrange- 
ments of  instruments  as  those  whicii 
tigure  in  some  of  the  more  up-to-date 
buildings  for  automatically  releasing 
water  or  chemical  compounds  in  certain 
circumstances  might  comparatively  easily 
be  introduced  on  board  ship,  to  the  great 
benefit  of  the  shipowners,  the  merchants 
and  the  underwriters. 

The  absence,  of  late,  of  outstanding 
sliip  fires  has  been  a  matter  for  con- 
gratulation, but  it  should  not  be  taken  to 
mean  more  than  that  shipping  being 
almost  at  a  standstill,  the  chances  of  a 
sliip  fire  of  large  proportions  are  reduced 
to  an  almost  irreducible  minimum. 

By  the  common  use  of  oil  in  place  of 
coal  one  direction  in  which  the  risk  is 
increased  is  that  of  the  spread  of  a  fire  to 
other  vessels  in  the  same  dock.  Although 
1  he  Mersey  Docks  and  Harbour  liijard  and 
other  dock  and  liverside  authorities  do 
their  utmost  to  prevent  the  emptying  of 
oil  into  the  water  in  a  dock,  the  practice 
cannot  always  be  detected,  and  in  the 
event  of  an  outbreak  of  fire  on  one  vessel 
there  would  be  a  considerable  likelihood 
of  others  also  being  involved. 

No  doubt  the  underwriters  have  taken 
this  contingency  into  account  in  fixing 
their  premiums,  and    it  is  so    serious  a 


potential  danger  that  they  are  justified  in 
;.eeping  it  before  them  as  an  important 
and  far-reaching  factor. 

i  he  Burning  Stream. 

We  have  just  heard  of  a  los.s  that  goes 
to  prove  how  very  necessary  it  is  ior  con- 
cealed spaces  in  sprinklered  buildings  to 
be  tully  protected.  The  risk  in  question 
was  a  shed.  Beneath  the  wooden  Moor, 
at  one  corner,  ran  a  stream.  Apijaiently 
Ihe  manufacturer,  tlunking  that  tlie  space 
was  either  damp  enough  to  subdue  any 
nre  without  ttie  aid  of  sprinkers,  or 
iH'vond  the  range  of  possible  outbreaks, 
railed  to  inform  the  othce  and  also  the 
engineers  of  its  presence.  At  any  rate, 
rt  was  left  unprotected.  Then  the 
II iicxjit  rted  happened.  Th^re  wa§  an 
explosion  in  a  near-by  motor  garage, 
ttallons  upon  gallons  ol  blazing  petrol  and 
oil  found  their  way  into  the  gullies  and 
thence  into  the  aforesaid  stream,  with  the 
result  that,  while  the  manufacturer  was 
manlully  assisting  at  the  motor-man's 
tire,  someone  rushed  up  to  inform  him  that 
his  own  place  was  needing  attention. 
Fortunately,  the  sprinklers  in  the  shed 
above  the  burning  tioor  extinguished  the 
tire,  but  the  fact  cannot  be  overlooked,  as 
I'nlicy  veiy  properly  states,  that  had  the 
concealed  space  been  properly  protected 
in  accordance  with  the  otiice's  rules  there 
would  never  have  been  the  shed  flooi-  to 
renew  partially,  nor  the  machine,  that 
fell  through  the  opening  into  the  stream, 
to  repair  thoroughly. 


THE  LAW  COURTS. 


A  Change  in  Contract. 

An  interesting  claim  for  damages  was 
btoiight  by  the  Civil  Nautical  and 
Mechanical  Eiig'ineering  Co.  Ltd.  against 
Mr.  S.  Stromwall  for  the  balance  ot  the 
price  of  carburetters  made,  sold  and 
delivered  to  defendant,  £933,  and  for 
repudiation  of  the  contract  under  which 
they  had  manufactured  carburetters  of  a 
new  type  and  design.  The  defendant 
admitted  that  i'933  was  due  to  the 
plaintiffs  in  respect  of  goods  actually  sold 
and  delivered,  but  maintained  that  the  rest 
of  the  manufacture  was  not  done  within 
reasonable  time,  and  that  he  was  entitled 
to  rejjudiate  the  remainder  as  from 
January  21,  1921.  He  therefore  counter- 
claimed  for  damages  on  the  plea  that  the 
])laintiffs  broke  their  contract.  On  March  9 
the  defandant  had  ordered  2,000  car- 
l)urettei"si  to  be  manufactured,  delivery  to 
begin  in  six  weeks,  but  there  were  altera- 
tions. From  March  to  January,  1921. 
phiintiffs  acquired  and  installed  machinery 
I  (hint  and  tools  and  prepared  materials  for 
this  manufacture. 

Criviug  judgment,  his  Lordship'  said  that 
when  defendant  asked  if  ])hiintiff  meant  to 
delivei-  50  a  week,  as  undertaken,  thej' 
replied  tliat  he  would  receive  200  in 
Oc'tober,  |irobably  250,  3(M)  in  November, 
and  100  a  week  in  December.  But  they 
failed  signally,  delivering  60  in  October 
and  16  in  November.  But,  instead  of 
putting  an  end  to  the  contract,  defendant 
discussed  structural  alterations  according 
to  the  blue  plans,  and  from  December  2  the 
pai-ties  appai-ently  intended  the  balance  of 
2.000  should  be  delivered  after  that  date. 
I'laintifis  proceeded  to  improve  their 
delivery,  but  defendant  later  broTce  the 


contract  by  repudiation,  and  plaintiffs 
accepted  that  repudiation  from  January  31. 
Defendant's  counter-cdaim  for  damages 
must  lie  dismissed.  Plaiiititis'  claim  foi 
damages  succeeded.  As  to  defendant's 
ilaini  for  loss  of  j^rofits,  this  was  an 
c  xi)erimental  design,  out  of  Avhich  there 
would  be  little,  if  any,  profit,  and  tKe 
parties  were  looking  to  the  foundation  ol 
a  large  business  to  remunerate  theiu. 
IMaintiffs  said  ,£747  worth  of  material  hnd 
lo  be  scrapped,  and  became  worth  i'tiO. 
ITe  awarded  them  the  balance,  £687,  with 
t'202  in  resiject  of  tools,  and  adding  £8(S9 
to  £93,  the  agTeed  sum,  jiidoment  would 
lie  with  costs  for  plaintiffs  on  the  claim  for 
1:1.822  and  on  the  cOunteivclaini. 


TRADE  PUBLICATIONS. 

'I'ld  CKs. — H.  C.  '  Slingsby,  142-14(1, 
Old  Stjeet,  London,  E.C.I.,  has  produced 
something  that  is  more  effective  than  an 
ordinary  catalogue.  On  both  sides  of  a 
huge  sheet  which  we  have  received  are 
photographs  of  tlie  innumerable  types  ol 
trucks  which  this  firm  manufactures.  In 
all,  there  are  over  1,900  .designs,  includ- 
ing electric  t  rucks. 

Im'sttual  Instaij- atiuxs. — One  of  the 
best  produced  brochures  that  Ave  have  seen 
for  some  time  has  been  sent  us  by  The 
Parsons  Motor  Co.  Ltd.,  Town  Quay 
Works,  Southampton,  which  indicates 
some  of  the  combined  parattin-driven 
plants  turned  out  by  the  firm.  There  is 
very  little  desciiptive  matter,  but  a  large 
number  of  photographs  of  plants  tor 
various  purposes^-  We  notfe  "jkelf-containe^ 
engine  and  dynamo  plants  from  14  h.p:. 
upwards.  There  are  also  electric  wel(^ 
ing  plants,  portable  fire  plants,  pump  anfl 
air  compressor  plants. 

Mechanical  Stokkrs. — Messrs.  Mel- 
drums  Ltd.,  Tiniperley,  have  sent  cata- 
logues of  their  forced  diaught  furnaces 
and  mechanical  stokers. 

l^^LECTRic  Furnaces. — Automatic  & 
I'-lectric  Furnaces  have  sent  us  a  leaflet 
dealing  with  the  Wild-Barfield  furnace, 
the  outstanding  feature  of  which  is  the 
magnetic  detector.  . 

Handbook  of  Automobiles. — The  Nine- 
teenth Annual  Handbook  of  the  U.S. 
Xational  Automobile  Chamber  of  Com- 
merce contains  the  principal  specification 
of  115  passenger  cars,  70  commercial  cars 
and  trucks  and  five  electric  vehicles.  The 
i)ook  is  a  ready  guide  to  the  g-eueral 
character,  appearance  and  cost  of  cars. 


Manchester  Association  of  Encineeus. — "nii 
annual  meeting  of  the  Manchester  Association  of 
Engineers  was  held  on  Friday.  IMarcJi  24.  The 
president.  Aid.  Fred.  J.  West,  C.B.E.,  M.I.Mech.E., 
was  in  the  chaii-.  From  the  annual  repoH  of  the 
council  it  appeared  that  there  were  842  members  on 
llie  roll,  and  further,  that  the  new  student  section 
liad  made  great  progress,  npwai'ds  of  188  nreiiibers 
liaving  joined  to  the  end  of  the  year.  '  Mr.  Danicj 
Adamson,  of  the  fmn  of  j^Iessrs.  Joseph  Adamsmi 
&  Co.,  Hyde,  was  elected  pi-esident,  e.\  ]\rr.  West, 
retiring  chairman.  The  remaiiidei-  of  the  evening 
was  devoted  to  a  very  excellent  survey  of  tJie 
uniflow  engine,  supplemented  by  an  interesting 
selection  of  lantern  slides  bv  Mr.  Henrv  Pililing, 
\r.B.E.,  M.I.MechE.,  of  the  "firm  of  afessrs.  Gallo- 
ways Ltd.,  jWanchester.  The  lecturer  delivered  a 
Muist  impartial  review  of  the  various  types  of  uui- 
flow  engines  prevailing  at  the  present  time,  and  at 
the  close  of  tlie  lecutre  lie  was  accorded  a  hearty 
votf  of  thanks  by  the  audience  for  the  highly  in- 
teresting manner  in  which  hb  had  dealt  with  this 
subject. 
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j  LUBRICATORS. 

)  ]73,HS)4.  H.  r  HEADINli.  40.  Snlltll  lillLdll  I'hur. 
Eatnii  Squaif.  Luiiddii.  -Ocl  .iur  l.'i,  11)20.— Oil  in 
•hi'  crauk  case  of  an  inln  iKil  i  nnilmsl  i(ju  engine  i.^ 
'iltercd  wlieti  bcoTig  sn|i)ilir(l  w  Iumi  beiing  witii 

.Irawn  by  a  doiiblf"  filler  w  liicli  is  le.-nlilv  I'eniDVabie. 
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lie  filter  comprises  two  chambers  o,  (/.  divided  bv 
partition  f,  the  wall  ctf  each  chaniiier  consisting 
I  f  a  slit  spring  perforated  cylinder  surrounded  by 
^  ;auze  h  the  lonn-itudinal  edges  of  which  are  secured 
j  a  the  slit  in  the  cylinder  by  a  distance  strip  c. 
Phe  cylinders*  are  assembled  bpiween  a  plate  e  and 


:i,  casting  funning  an  ouilct  //  by  screwed  lods  /,  /. 
,ind  the  wlnile  is  icniovable  from  the  housing  ii  by 
.1  handle  /,  being  ic(aini,'il  in  the  housing  by  a  si)iing 
;i  and  bayoncl  ennncc  tc<l  covei-  i/.  The  outlet  /(  is 
rnciiclcd  by  an  .•innnlai-  I'up  m  wliich  receives  sludge 
;Vnin  I  111'  Cl  ank  ca.si-  through  an  opening  Oil 
iuli-oduced  into  cha.inbei'  "  pas^rs  to  tlu'  crank  i-:\sf 
:hrough  the  wall  uf  the  (■)iarnl)ei-  and  an  ii)iiiiint, 
and  oil  is  withdrawn  from  the  crank  case  under 
the  influence  of  a,  pump  connected  at  A'  through  the 
wall  of  the  chamber  ;/  and  the  outlet  //,  jjasl  the  feet 
III '  of  the  cup  ;//. 

PIPE  COUPLINGS. 

17;i!i()0.— P.  H.  Hancock.  Hume«lead.  Spekr 
Road.  Tliornlon  Heath,  Surrey. — October  15, 
Mll'd.  l.'e.itcs  to  pipe-couplings  forming  parts 
ot  steam  superheater's  or  tlie  like,  and  con- 
sists in  the  combiuaition  with  two  pipes 
conducting  steam,  etc.,  in  opposite  directions, 
and  a.  stamped  oi'  forged  hollow  hiting  or  cap  into 
which  the  ends  of  the  pipes  extend  to  a  distance, 
determined  by  a  shoulder  formed  in  the  cap,  of  a 
bridge  or  division  piece  winch  is  welded  to  tlif 
ends  of  the  pipes  and  to  the  inside  of  the  cap  to 
the  complete  joint.  '  In  the  ( (jnslmrtion  shown  at 


FIG. 3.  iq.0 


FIG. ■4. 
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l''igs.  •')  and  4,  the  ends  of  the  pipes  4  are  first 
welded  to  a  bridge-piece  8,  and  the  end  surfaces 
trued  by  machining.  The  end  fitting  or  cap  1.  the 
mouth  of  which  is  preferal)ly  flaied  sligiilly,  is 
then  driven  or  shrunk  on  to  the  united  ends  of  the 
pipes  so  that  these  ends  and  the  bridge  8  abut 
against  a  shoulder  3,  and  welding  metal  is  finally 
run  in  at  9  and  10.  Fig.  7  shows  a  modification 
in  which,  instead  of  the  bridgt?  8.  a  division  piece 
or  '•  spectacle  plate"  5.  Fig.  10.  is  u-rd.  Iliis  |.ilate 
111  111-  fitted  into  the  cap  ]  b.-i  rr  ihr  tmls  'it  the 
pijH's  4  ai'e  inserted  and  tlie  welding  is  effected.  A 
plate  such  as  5  may  be  used  as  an  additional 
I'lenu^nt  in  the  ar)'angenienil.  shown  in  Fig.  'i. 

TURBINES. 

174. .520. — British  Thomson- Horsrox  (O.  Ltd.. 
83,  Cannon  Street,  London.  {(:,,!■  n,'  /■:/'./,,.  Co.; 
Schi'iiortadij,  Xvw  York,  /  .S.  I.|.-  ,Iaiiuar\  21, 
1921.  -  To  allow  for  expansion  due  to  changes  of 
temperature,  a  portion  of  the  casing  of  an  elastic 
fluid  turbine-driven  set  Is  rigidly  supported  and 


connected  by  a  separate  ring  to  a  resiliently-sup 
ported  portion,  the  ring  being  made  of  a  material 
which  is  stronger  than  the  casing  material.  In  one 
form,  the  casing  o  of  a  radial  flow  turbine  with 
oppositely  rotating  rotoa-s  is  I'igidly  mounted  on  the 
condenser  7  and  is  connected  by  separate  flanged 
a.nd  bolted  rings  17  to  the  casings  9.  10  of  electric 


eiierators  driven  by  the  turbine.  The  casings  9, 
10  are  resiliently  mounted  by  columns  11  on  springs 
12  carried  on  lirackets  13  on  the  condense)'  casing, 
rile  casings  are  made  of  cast  iron  and  the  con 
necting  rings  17  of  cast  steel  provided  with  slots  21. 
which  prevent  the  tangential  stresses  due  to  expan 
sinii  from  becoming  too  gre<it.  In  a  modified  form. 
I  br  flanges  of  the  connecting  rings  are  arranged  so 
iliat  the  connecting  bolts  are  within  the  casings. 


STEAM  ENGINES. 

174.421.— J.  S.  Wmi-E  &  Co.  Ltd..  East  Cowes. 
and  A.  FoRSTER,  Bedeburn.  Newport  R,oad,  Cowes. 
both  in  Isle  of  Wight.— October  21,  1920.— A 
hollow  balanced  reciprocating  and  oscillating 
.luxiliary  valve  H  is  arranged  transversely  within 
a  hollow  balanced  main  valve  E.  and  is  pro^iiled 
with  auxiliary  steam  and  exhaust  ports  J',  J  whicb 
put  the  ends  of  the  valve  chamber  alternately  into 
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ronnnunication  with  steam  and  exhau.st  through 
ports  and  passages  G,  G'.  GS  E',  E-^,  and  with  main 
ports  K,  K'  which  alternately  register  respectively 
with  ports  F',  F-  to  supply  steam  from  the  chest 
through  the  hollow  interior  of  the  valve  to  ports 
I),  C  or  D',  C'  communicating  with  the  main 
cylinder.  The  main-valve  exhaust  port  and  main 
outlet  are   shown    at    D-.    T?.       The  cut-off  and 


admission  are  effected  respectively  by  the  longi- 
tudinal and  oscillating  movement  of  the  valve  H. 
The  tappet-actuated  rod  L  is  eccentrically  disposed 
w  ith  regard  to  the  vavle  H.  and  is  provided  with  an 
actuating  pin  L'  engaging  a  bore  in  the  valve  pro- 
jection, and  a  handle  M  for  hand  working  and 
indicating  the  position  of  the  main  valve.  The 
steam  chest  is  provided  with  starting  valves  N, 
and  the  main  valve  with  starting  ports  N', 
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PETER  BROTHERHOOD  LTD.,  PETERBOROUGH. 
Water  Cooling  Towers  of  all  Types. 


TEMPERATURES  GUARANTEED  UNDB 


"MY 


VARIATION  OF  ATMOSPHERIC  CONDITIONS. 

SOME  RECENT  ORDE'?,,^  s— 
Stalybridge  Joint  Board  i"^^^^^)  30O,L  JO  gais,  per  hr. 
Ingham'3  Thornhill  Coiiieries. 
West  Bromwich  Corporation, 
Asltton-under^Lyne  Corporation. 
St.  Anne's  Corporation. 


Addrots  ail  Communications  to:— 

PETER  BROTHERHOOD  Ltd.,  Mansfield  Chambers,  St.  Ann's  Sq.,  MANCHESTER. 


A  Boon  to  Shareholders. 


Highest  and  Lowest  Mill  Share  Prices  for  1921,  in  handy 
book  form,  with  information  re  Capital,  Spindleage,  etc. 


Ci'MPlL  KD  BY 


A.  WARWICK.  15.  MAWDSLEY  STREET,  BOLTON. 


>  rei^  on  Application 
Business  in  Textiles,  Railways,  etc. 
In  touch  with  London  and  Provincial  Exchanges 


TELEPHONE:   T05  &  724. 


^ELECTRICAL  CONDUITS  Ltd., 

^         Birch  Street,  WALSALL. 

conduitsTfittings, 

ACCESSORIES,  SWITCHGEAR, 
CABLE,  TOOLS. 


Also  at  London,  Glasgow,  Bristol,  Wolverhampton. 


BOILEB&  PIPE  COVERINGS 


SAVING. 


SUTCLIFFE  BROS 

6    BRYCE  LTD.. 

Globe  Works,  GODLEY,  near  Manchester. 


f  EXTINGUISH  A  FIRE  IN  ITS  INITIAL  STEPS 
i    AND  AVOID  HEAVY  LOSS. 


Fire 

Siebe  Gorman  Smoke  Helmets 

make  operations  possible  at  the  source  of  the  fire 
despite  heavy  smoke. 

District  Office  .    WEBB  &  HATCH,  Earton  House, 
66,  Leanf.gate,  MANCHESTER. 


S39aa 


HALL'S 

^L.H.C. BRAND) 

•-.Hall  t  c? 


MILL  MANAGERS—Reduce  your  Painting  Costs 
by  using  odd  labour  and  purchasing  your 
materials  direct  from  the  factory. 
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Sanitary  Distemper  and  Water  Paints 
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L    HALL  &  CO.,  DARWEN. 
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Prevents  Scale 
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The  United  States  Metallic  Packing  Co.,  Ltd., 
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: 


Telegrams :  "  METALLIC.  BRADFORD." 


Telephones  :   4703.  4706. 


"^TlliMMIBifffli 


With  which  ii'^s.  orporated 
THE  INDUSTRi;  -  ENGINEER 


Telegrams:  "HANDWORKED." 

FLEET,  LONDON. 
Telephone:  5956  HOLBORN. 


No.  66. 


("PUBLISHED] 
L  WEEKLY.  J 


Rhmd.  at  the  G.P.O 
A3  A  Newspaper. 


SATURDAY,  APRIL  8,  1922. 


Post  i  U.K  and  Abroad. 
FREE'i      13s.  Yearly. 


Peice  2d. 


Define  the  Issue. 


As  the  days  go  ou  we  uute  tliat  tlie  issue  iu  tlie  Engineers'  dispute  seems  lo  sliiit. 
So  mauy  questions  are  now  involved  that  we  sympathise  both  with  tlie  rank  and 
file  of  tlie  employer  and  employed.  Clarity  the  discussion  as  cj[uickly  as  possible, 
and  define  the  issue  at  the  earliest  possible  moment,  so  that  everyone  concerned 
may  know  exactly  Avhat  the  quarrel  is  about. 

Anyone  knowing  intimately  the  industrial  workers  of  this  country  will  credit 
them  with  the  possession  of  a  considerable  amount  of  coimnon sense — much  above  that 
of  workers  in  many  other  countries  in  which  the  writer  has  sojoiu-ued.  It  is  therefore 
unfortunate  that  the  question  at  issue  has  become  complex,  that  side-tracks  have 
been  opened  vip,  and  that  there  has  not  been  a  distinction  made  between  the  various 
demands  for  various  sections.  As  we  see  it,  the  employers  are  out  essentially  to 
secure  the  management  of  their  own  works.  Surely  a  fair  common-sense  and  time- 
proved  necessity  !  But  many  other  matters  have  crept  in,  such  as  overtime,  reduc- 
tion in  wages,  and  the  like.  The  clamorous  cry  of  the  communist,  small  in 
numbers,  but  exceeding-  shrill  of  voice,  has  lent  his  aid  to  still  further  confuse  th*:* 
minds  of  the  workers.  We  do  not  believe  that  this  body  has  gained  many 
adherents,  but  it  has  done  considerable  harm  in  raising  false  issues.  When  we  have 
.settled  this  present  dispute  there  is  good  work  to  be  done  settling  the  communist,  who 
does  not,  and  never  will,  represent  the  true  soul  of  the  working  man  of  this  country. 

Our  present  trouble,  however,  is  to  get  a  basic  principle  from  which  negotia- 
tions can  commence.  We  firmly  believe  that  if  one  thing  is  taken  at  a  time — if  a 
definite  issue  is  put  on  the  table  for  debate — then  we  shall  have  an  early  settlement . 
It  is  this  ridiculous  misunderstanding  and  confusion  that  is  preventing  progress. 
His  Majesty  the  King  voiced  what  must  be  in  all  our  hearts  when  lie  said,  in  a 
message  to  the  Association  of  British  Chambers  of  Commerce,  tiiat  "  a  spirit  of 
I'onfidence  and  gocnl  understanding  among  all  classes  will  overcome  the  distressing 
conditions  wliich  liave  prevailed  during  the  past  years." 
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iRITISH  GOODS  AT  FOREIGN 
'  FAIRS. 

our  industries  are  to  regain  their  old- 
me  prosperity,  we  must  not  allow  any 
|Pportunity  to  pass  of  bringing  our  goods 
)  the  notice  of  prospective  customers  in 
oreign  countries.  Our  Trade  Com- 
lissioiiers  have  done  excellent  Avork  not 
Qly  in  Europe,  but  throughout  the  world, 
ad  one  of  the  best  agencies  is  the 
'chnical  press,  which  circulates  overseas 
s  well  as  at  homo.  It  is  a  matter  for 
mg-ratulation  that  the  British  trade  sliip 
ill  before  long  be  carrying  samples  of 
ritish  products  to  foreign  ports,  and,  all 
lings  considered,  British  manufacturers 
re  proving  that  they  are  by  no  means 
3void  of  enterprise  and  initiative.  But 
■  every  opening  being  ex])loited?  Are  we 
'ire  that  advantage  is  being  taken  of  all 
leans  by  which  the  foreigner  may  judg-e 
'  the  (juality  of  our  goods? 

The  Bai  colona  Motor  iShow  is  to  be  held 
om  May  24  to  June  5,  and  it  does  not 
)pear  that  the  British  motor  trade  has  ;i 


iiigh  opinion  of  its  value  tor  trade  pur- 
poses. The  Spanish  market  for  motoi- 
vehicles  may  not  be  as  imjjortant  as  some, 
but  we  cannot  afford  to  despise  it,  yet  we 
are  informed  that  only  two  l^ritish  firms 
will  have  stands.  This  is  surely  regret- 
table in  view  of  the  grave  condition  of  tht^ 
motor  industry,  and  the  very  keen  com- 
petition it  has  to  meet  from  American, 
French  and  (ierman  competitors.  America 
will  have  21  exhibits  at  the  Barcelona 
Show,  while  France  will  liave  17  and 
(lermany  eight.  Even  Italv'  and  Belgium 
beat  us.  There  will  be  no  Britisli  tyre  or 
motor  cycle  exhibits.  That  the  sliow  is 
likely  to  be  a  success  is  indicated  by  tlie 
fact  "that  all  available 
taken. 

Surely  we  should  take  the  opi)oitunit y 
of  showing  what  we  can  do  at  all  inter- 
national vshows.  It  may  be  argue^d  tbat 
because  of  the  condition  of  the  exchanges 
little  oi-  no  business  would  result,  and. 
further,  that  as  the  depression  slill 
l)ersists  the  greatest  eoonomy  must  lie 
cNercisfd.     This  is  a  verv  short  view.  It 


^pace 
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been 


is  when  trade  is  bad  that  advertising  and 
publicity  of  every  kind  is  neces.sary.  The 
Americans  especially  are  very  wideawake, 
and  fully  appreciate  the  importance  of 
sowing  that  they  reap  in  due  c()urse.  It 
is  by  our  foreign  trade  that  we  live.  The 
home  markets  may  be  profitable,  but  until 
we  can  export  our  manufactures  our  work- 
sliops  Avill  remain  idle.  This  appli<'>  to 
marine  engines,  locomotives,  textile  and 
other  machines,  but  ])(Mhaps  most  of  all 
to  motor  vehicles.  With  a  return  to 
normal  conditions,  there  will  be  an  unpre- 
cedented demand  for  pleasure  cars  and 
also  goods-carrying  road  vehicles.  We 
can  sujiply  goods  equal  in  quality  to  other 
countries,  and  we  ought  to  be  able  to 
su])ply  them  as  cheaply.  It  is  not  enougb 
for  us  to  know  this,  however;  we  must 
adopt  a  persistent  policy  of  pushing  our 
goods  into  prominence;  Avhere  a  foreigner 
is  showing  one  machine  we  ought  to  show 
two.  The  inevitable  result  of  such  a 
jiolicy  -would  b?  that  British  articles  would 
never  be  overlooked,  but  always  receive 
fair  consideration, 


ENGINEERING  WOULD 


APEIL  8,  1922 


PLASTER  PATTERNS. 


Plaster  of  paris,  or  "stucco"  as  it  is 
usually  called  in  Scotland,  lias  been  used 
for  making  patterns  for  the  light  castings 
industry  for  a  very  long  time;  indeed, 
there  is  a  great  deal  of  work  of  this  class 
which  it  would  be  difficult  to  make  in  any 
other  way.  A  plaster  pattern  may  be 
made  in  an  hour  or  two  in  plaster  that 
would  take  several  days  to  make  in  timber, 
a^d  the  resulting  castings  would  be 
equally  as  good.  It  is  common  practice 
to  cast  a  metal  pattern  from  a  plaster 
pattern  for  fragile  work,  because  plaster 
gutters,  etc.,  which  may  only  be  yV  ^■ 
thick  would  be  altogether  too  delicate  to 
stand  much  handling  in  the  foundry  if 
several  castings  were  required. 

For  engineering  work  timber  is  still  the 
chief  pattern-making  material  used,  but 
in  a  lecture  to  the  Manchester  branch  of 
the  Institution  of  British  Foundrymen 
it  was  suggested  that  theie  was  an 
unreasoning  prejudice  against  the  use  of 
plaster  in  engineering  pattern  shops,  and 
there  were  many  purposes  for  which  it 
was  well  suited.  The  chief  argument 
against  its  use  has  been  the  difficulty  of 
obtaining  gieat  accuracy,  but  at  the 
lecture  mentioned,  in  auuition  to  many 
lantern  slides,  there  was  quite  a  com- 
prelieusive  display  of  plaster  patterns, 
including  puileys,  gutters,  etc.,  ana  tney 
were  ail  v\  ell  nuisLied  and  strong.  A  very 
interesting  and  commendable  leature  of 
the  >ecture  was  a  demonstration  of  plaster 
pattern-making,  an  oval  pattern  uexiig 
made  of  very  thin  section  by  two 
assistants  wmle  tue  lecture  was  lu 
progress. 

'itiere  are  probably  many  who  use 
plaster  of  pans  in  tne  worksiiop  who  do 
nut  linow  tnat  it  is  gypsum,  and  very  lew 
who  understand  the  cnemical  action  that 
takes  place  when  water  is  added  to  it. 
Streugtli  tests  when  ordinary  water  is 
used  are  not  of  very  great  value  for  worK- 
shop  purposes.  'llie  plaster  is  in  three 
grades — supertine,  tine  and  coarse — ^nd 
the  quality  of  the  material  is  tested  in 
much  the  same  way  as  the  practical 
moulder  tests  sand,  it  a  handlul  is 
squeezed  and  then  on  opening  the  hand  it 
immediately  disintegrates,  it  is  inferior. 
Lime  water  is  used  to  delay  setting  which 
is  rather  important  on  large  woris:  or  where 
a  good  deal  of  hand  shaping  is  necessary, 
in  audition  to  the  boaras  and  strickles 
which  are  commonly  used.  In  practically 
ail  cases,  howe\er,  tne  moie  quicKly  a 
|>atteru  is  made  the  better  it  is.  A 
solution  of  alum  coated  over  the  pattern 
has  a  hardening  ettect. 

Plaster  costs  less  than  half  the  price  of 
timber,  and  as  there  is  no  grain,  it  can  be 
pared  much  more  easily.  It  is  question- 
ablq,  however,  if  alteration  can  be  so 
easily  affected,  and  for  irregular  shapes 
where  strickles  cannot  be  used  it  is  ruled 
out.  Plaster  of  paris  could  probably  be 
more  used  than  it  is  in  all  pattern  shops, 
hut  not  to  the  extent  that  some 
enthusiasts  think.  It  would  be  quite 
impossible,  or  at  least  very  impractical, 
io   make   plaster    patterns   for  turbine 


casings  or  cylinder  castings,  and  for  gear 
wheels  also  timber  is  better.  As  the 
result  of  many  years'  experience,  plaster 
has  proved  itself  to  be  economical  and 
satisfactory  for  what  are  known  as  "  light 
castings,"  but  it  has  made  no  headway  for 
engine  work  for  the  sufficient  reason  that 
it  is  not  as  suitable  as  timber.  If  it  could 
be  used,  it  would  be  cheaper,  but  that  is 
begging  the  question. 


GEARING-DOWN  SIGHT. 


The  most  ingenious  engineering  inven- 
tions are  frequently  characterised  by 
apparent  simplicity,  and  certainly  this  is 
true  of  that  rather  wonderful  instrument 
called  the  oscilloscope,  by  which  moving 
mechanism  can  be  observed  closely  and 
leisurely  and  the  action  of  the  part  under 
observation  be  clearly  seen  at  every  part 
of  a  revolution.  The  instrument  which 
has  now  been  put  on  the  market  b^^  L'he 
Oscilloscope  Syndicate  Ltd.,  c/o  Jlar])er, 
Kennedy  &  Co.,  iO,  Feuchurch  Street, 
]^onaon,  L.C.3,  and  which  was  developed 
during  the  war  by  Mr.  A.  J.  ±i.  Jblverson 
at  the  llo.yal  Aircratt  Lsiablishment, 
Farnborough,  for  the  investigation  of 
problems  connected  with  aero  engine 
problems.  it  was  inevitable  that  the 
\aiue  of  the  drive  for  the  examination 
apparently  at  siow  speed  of  mechanism 
actually  moving  at  high  speed  wouia  m>uii 
mean  the  extension  or  its  use  to  otne/ 
departments  ot  engineering. 

ihe  oscilloscope  is  a  stroboscopic 
ajjparatus,  ana  has  been  descnued  verv 
accuiately  as  an  ojjticai  gear  ratio.  ^^ 
cranKshait  let  in,  say,  is  lunning  at  i,00(' 
revolutions  per  minute  in  a  aniK  ruom, 
but  by  means  ol  a  timed  series  ot  hushes 
it  may  be  observed  cieariy  ru  times  duiiug 
a  revolution.  It  is  an  optical  "  siuwing 
down"  method  somewhat  analogous  to 
the  mechanical  speetimg  up  "  or  slow- 
ing uown  "  Ol  the  cine^i^a  projector,  and 
tue  Illusion  IS  tnat  the  cranx  is  moving 
Slowly,  but,  and  this  is  tne  impoitant 
part,  tne  periodicity  o±  violation  at  tne 
nign  speed  can  be  cieaiiy  seen,  'ihe  ratio 
— tne  optical  gear  ratio  it  is  termed — of 
1  to  xOu  has  been  found  in  practice  a  very 
convenient  ratio,  though  a  ratio  ol  i  to 
IjV^jV  may  be  lor  some  puiposes  more 
serviceable,  and  can  be  auupied. 

Jerky  knocking  or  lauiiy  running  of 
any  Kind  can  be  reaaiiy  detected.  It  uoes 
not  matter  whether  the  motion  is  rotary, 
recipiocating  or  oscillating,  and,  wituin 
limits,  there  is  no  reason  wny  ihe  apparatus 
snouid  not  be  equariy  vaiuaoie  lOi  luige  as 
for  small  parts,  it  may  not  be  possible 
to  remove  a  large  macnine  or  engine  as 
a  whole,  but  local  examination  ol  each 
part  IS  practicable.  At  the  present  time 
It  is  necessary  that  the  jjart  to  be 
examined  should  be  exposed  which  might 
necessitate  a  partial  assembling  of  the 
machine,  but  this  is  not  usually  a  difficult 
matter.  It  is  not,  of  course,  possible  to 
watch  the  action  valve  inside  a  chest  or 
the  movement  of  a  piston  in  a  cylinder. 
Apart  from  such  limitation,  however,  and 
they  belong  to  engine  rather  than  machine 
operation,  its  possibilities  are  great. 
I'urther,  a  small  hole  is  sufficient  to  allow 
the  flash  to  penetrate  to  otherwise 
inaccessible  places. 


The  apparatus  actually  consists  of  a 
special  form  of  electric  lamp  which  leajis 
instantly  to  its  full  light  on  contact  being 
made  and  as  quickly  goes  out  again.  By 
special  ada])tations  of  the  instrument  tlie 
true  periodicity  of  vibrations  is  obtained 
without  any  necessity  for  calculations. 

It  may  be  possible  in  time  with  the  aid 
of  X-rays  to  observe  closed-in  parts,  and 
at  present  a  microphone  and  telephonic 
attachment  substituted  for  the  flashiiio 
lamp  enables  mechanical  noises  to  be 
analysed.  The  whole  apparatus  weight 
about  20  lb.,  fits  into  a  small  box. 
is  available  under  a  service  scheme  for 
fixed  annual  payment. 
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AMERICAN  MACHINERY  AND 
PUBLICITY. 

j'he  American  Society  of  Alechaniea 
Lngineers  is  co-opevating  with  the  Depart 
inent  of  Commerce  in  publicising  th 
industrial  machinery  division  of  th 
department  established  to  provid 
^^.merican  manufacturers  of  machiner; 
With  Crovernment  assistance. 

The  new  division,  it  is  announced  bi 
Mr.  Li.  W.  KastaL,  wno  has  been  appointe 
chief,  has  been  placed  in  the  hands  c 
men  who  have  sold  American  macniner 
in  the  maiKets  oi  .Asia  ana  ijatin-Amenc 
tor  a  consiueraoie  number  ox  yeais,  an 
wno  have  an  intimate  knowledge  of  ti 
])iooiems  connected  with  this  tiaae. 

ihe  uivision  nas  prepared  a  circula 
entitled   "  Lxport   iieips,  '    wnicn  ,  &a> 
■"tnat  Americas  expoit   business  is 
sucn  \oiume  as  to  represent  tne  (xmi 
ence  between  pront  anu  loss  in  tne  operj 
tion  Ol  tne  moie  tuan  4,uui/  lactones 
the      United     btates     wnicn  piouud 
maustiiai  machinery."     "  it  repiesents,! 
It  IS  said  •"tne  uiuerence  betx.een  gui 
times  ana  depressiou,  between  a  joo  ;u 
unemployment. 

■"iud  iiiuusuial  machinery  division  w 
orgciiiisea  111  tue  Jiuieau  oi  JL'oreigu  a, 
i^uiuesLic  Commerce  in  OiUer  to  ueiei 
anu  pioiiiote  tnis  trade,  anu  tneie  is  en 
reason  to  believe  that  the  volume  of  tlie 
i-oioign  oiders,  this  importea  pios^c. 
can  easily  oe  incieaseu  to  a  mucn  lari; 
total,  because  tne  ouieau  can  uo  consiuc 
auiy  more  tuan  nas  ueen  uone  to  a.-sj 
tue  inaiviauai  mauuiaciuier  to  devSiOp  i 
loreigu  busiuess. 

"ihe  division  aims  to  be  of  the  greutt 
possiuie  service  to  American  manuii 
turers  and  exporters  ol  niacninery,  a 
feeis  that  the  best  way  to  accompusn  ti 
is  to  estauiish  close  contact  witn  tlit 
interests,  hoping  mere  by  to  learn  as  niui 
as  possiole  aoout  their  particular  expij 
piooleins  and  the  iniormation  that  mat 
lucturers  actually  need  regaruing  \  ■ 
vaiious  foreign  markets,  Ttavi, 
developed  these  problems,  it  wilJ  ' 
possible  to  secure  help  in  their  soJutii 
Horn  the  large  number  of  representatr ■ 
tiie  (iovernment  maintains  in  loreii 
countries;  or,  should  circumstau.s 
justiiy,  arrangements  could  be  made  p 
send  special  investigators  into  those  hel'. 
y*o  problem  is  too  large  or  too  small  i 
this  service.  Where  practicable  <■ 
(livi.sion  hopes  to  establish  this  cont  t 
M  ith  the  manufacturers  through  co  ■ 
mittees  appointed  by  their  trade  assoi  - 
tions  or  in  some  similar  way." 
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Factors  in  Efficient  Steam  Generation. 
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( Continued  from  page.  7,  April  1.) 
length  and   up  into   the  furnace  above 


r  is  interesting  to  note,  that,  taking  the 
Igures  given  last  week,  as  correct,  Great 
riuiin  is  wa-ting  about  1,000,000  tons  of 
lal  per  annum  by  the  careless  use  of 
earn  jets.    I  should  advise  that  the  most 
ireful  attention  be  given  to  the  nozzles, 
ii  that  they  may  be  replaced  immediately 
'  ley  show  signs  of  wearing  larger.  The 
proper  practice,   in  my   opinion,   is  to 
ijjply  the  whole  of  the  steam  for  these 
■ts  through  one  small  main  steam  pipe, 
1(1  to  ]>lace  on  this  pipe  a  steam  meter 


through  slots.  It  is  stated  that  the  most 
economical  results  are  obtained  with 
•30  lb.  air  pressure  on  the  jets,  but  this, 
of  course,  depends  to  some  extent  on  the 
nature  of  the  coal  burned,  and,  for 
example,  higher  pressures  are  required 
for  coke  breeze  and  anthracite. 

(2)  The     "  Meldrum  "     furnace,  as 
■supplied    by    Messrs.    Meldrums  litd. 
Timperley.  near    Manchester,  and 
trated  in  Fig.  1. 


illus- 


FfG  a. — Patent  Hand  fired  "Supeiheat  Furnace. 
Longitud  nal  Sei  tion  thiough  Furnace. 

constant  check  on  the 


Crosa-seotion. 


Pj  ■  as  to  keep  a 
'team  consumption. 
1^  Moisture  in  the  Flue  Gases. — A  minor 
pbjection  to  the  use  of  steam  jets  is  that 
j  ley  make  the  flue  gases  wet.  and  tend 
p  cause  corrosion  in  the  boilers  and 
jconomisers,  especially  when  carelessly 
forked. 

f  Noise  Made  by  the  Jets. — Another 
I'linor  objection  is  the  excessive  noise 
[msed  by  the  steam  jets,  allho^ioh  this 
|-as  been  obviated  in  a  number  of  furnaces, 
i'ither  by  placing  the  nozzles  at  the  back 
^-l  the  furnace  instead  of  the  front,  or  by 
"applying  the  air  entirely  in  closed  pipes. 
1^  There  are  very  many  makes  of 
p  eam-jet  fumaces  on  the  market,  and 
f  is  quite  impossible,  in  a  short  space, 
'f)  describe  them  all.  Accordingly,  I 
ave  selected  four  typical  makes, 
hich  will  give  a  vei-y  good  idea  of 
j  le  general  principles  of  constrnction 
fjf  this  tvpe  of  furnace,  as  follows  : 
I  (1)  *' Cro'sthwaite "  fiiniace,  as 
;'upplied  by  The  Crosthwaite  Engi- 
I  eering  and  Furnace  Co.  Ltd.,  York 
Ureet,  LeecU. 

;  This  furnace  is  co^s^-rueted  of  a 
I  umber  of  transverse  hollow  cast-iron 
j'ars,  which  fit  into  one  another,  and 
|in  be  built  up  into  any  necessary 
i  .ate  length.  The  furnace  so  constructed 
i'ntains  longitudinally  three  or  four 
))llow  troughs  or  spaces,  and  in  front  of 
|.e  furnace  each  of  these  hollow  troughs 
j'  provided  with  a  steam  jet,  as  shown 
I  Fig.  1,  with  the  furnace  working  in 
t  njunction  with  a  sprinkling  stoker.  The 
i^ara  supplv  is  superheated  as  u'-ual.  and 
j  n  be  regulated  by  a  valve,  and  the  steam 
Its  impinging  in  the  mouths  of  tl->e 
IjOUghs  force  the  air  along  the  whole 


This  was  one  of  the  earliest  types  of 
steam-jet  furnace,  and  the  makers  claim 
that  nearly  18,000  furnaces  have  been 
fitted,  representing  in  steam  production 
.some  2,500,000  h.p. 

The  special  steam-jet  blowers  are  the 
result  of  many  years  of  experience,  arwl 
the  makers  state  that  3  to  4  per  cent  of  the 
steam  generated  may  be  taken  as  an 
average  figure,  although  this  depends  on 
the  conditions.  Superheated  steam  is 
provided  as  usual,  and  there  are  only  two 
nozzles  per  furnace.  In  this  steam-jet 
furnace  the  hollow  fire  bar  is  not  used, 
but    a    special    type    of    slender  bai-. 


closed  pipes  from  under  the  boiler  foot 
plates.  It  may  be  stated  that  this  is  a 
very  convenient  arrangement  for  burning' 
oifensive  organic  fumes,  which  can  be 
directed  into  these  air  pipes. 

(3)  The  "  Superheat  "  furnace,  as  sup- 
])lied  by  Messrs.  The  Superheat  Furnace 
Co.  Ltd.,  21.  Morley  Street,  Bradford. 

This  furnace  is  built  up  transversely  of 
a  number  of  hollow  cast-iron  bars,  as  seen 
in  Fig.  2,  to  any  desired  grate  length,  so 
that  the  whole  furnace,  when  completed, 
consists    of,    sav,  6—8 
longitudinal  hollow 
spaces    for    the  com- 
pressed air,  according  to 
the  width  of  the  furnace 
tube  of  the  boiler,  the 
general  arrangement 
being    as     shown  in 
Fig.  3. 

This  funiace  differs 
from  any  other  by  the 
fact  that  the  jets  of 
supeiheated  steam,  one 
for  each  longitudinal 
trough,  are  placed  at 
the  back  of  the  furnace 
instead  of  at  the  front, 
althoufyh  the  steam  is 
controlled  from  the 
front  as  usual  by  means 
A  number  of  advan- 
for  this  arrangement. 


of  a  valve, 
tages  are  claimed 
In  the  first  place  it  is  entirely  noiseless, 
and  there  is  nothing  to  obstruct  the  front 
part  of  the  furnaces.  Secondly,  the  pres- 
sure of  the  hot  air  at  a  tempeiature  of  250 
deg.  Fah.  in  the  bars  tends  to  be  greater  at 
the  front  end  of  the  furnace  where  the  fire 
is  thickest,  quite  opposite  to  the  usual 
arrangement,  where  the  steam  jets  are  at 
the  front,  and  in  which  the  air  pressure 
is  gTeater  at  the  back  end  of  the  funiace 
where  the  fire  is  apt  to  be  thinnest.  The 
front  portion  of  the  bars  are  closed  by 
means  of  loose  caps,  and  these  can  betaken 


Fio.  4. 

with  much  increased  air  space  per 
unit  area  of  furnace,  with  the  object 
of  distributing  the  air  evenly  all 
over  the  grate.  The  air  is  delivered  direct 
into  the  closed  ashpit,  bec:-!use  of  the  tyne 
of  bar,  the  fine  ash  falls  clear  of  the 
grate,  leaving  the  air  space  unimpeded. 
The  whole  arrangement  is  noiseless 
because  the  furnaces,  as  seen  from  the 
illustration,  are  entirely  closed,  and  the 
air  is  taken  by  the  nozzles  through  large 


off  for  a  few  moments  when  it  is  necessary 
to  eleati  out  the  loose  dust  which  accumu- 

(4)  The  "  Turbine  "  Furna'-e,  as 
suppl'ed  by  Messrs.  The  Turbine  Furnace 
Co..  238b,  Grays  Inn  Eoad,  W.C.I. 

This  furnr>re  derives  its  narue  from  the 
analogy  which  its  longitudinal  section 
bears  to  the  jets  and  blades  of  the  impulse 
steam  turbine  of  the  "  d°  Laval  "  type, 
the  air  trough  corresponding  to  the  nozzle 
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and  tlie  fire  bars  to  tlie  blades  of  tke 
turbine.  ])etails  of  the  coustructiou  of 
this  funuice  as  applied  to  a  "Laucashire" 
boiler  are  shown  in  Figs.  4  and  5.  When 
assembled,  the  furnace  consists  of 
four,  five  or  six  longitudinal  hollo-w 
cast-iron     troughs,     rounded     at  the 


tain  a  number  of  small  cast-iron  fire  bar 
members  E,  in  Fig.  5,  each  _  of  these 
elements  being  shown  in  elevation.  In 
the  given  illustration,  each  trough  is  com- 
posed of  42  of  these  small  separate  fire 
bars,  which  are  supported  on  tlic  trough 
itself,  and  are  each  ])r()vided  in  front  with 
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bottom  to  a  radius  of  2  in.,  and 
measuring  Gin.  across  their  mouths. 
These  t loughs  are  shallower  towards  the 
back  end  of  the  furnace,  being  formed 
with  lijjs  which  hook  over  ridges  con- 
structed in  the  dead  jilate  at  the  front  of 
the  bridge  at  the  back.     The  troughs  con- 


web  fir  feather, 
the  succeeding 
small  bar 


are 


a  slo't  and  behind  with  a 
which  fits  in  the  slot  of 
casting.  These  sei)arate 
slid  into  position  one  after  the  other,  and 
when  the  trough  is  filled  there  is  formed 
a  compact  f urnai  e  surface,  with  gin.  slots 
between  each  paii'  of  bars  for  the  passage 


of  the  air.  The  rear  face  of 
the  blade  of  each  casting-  lies  at  an  angle 
of  45  deg.  to  the  general  top  surface  of 
the  grate,  and  the  forward  blades  of  the 
succeeding  casting  makes  an  angle  of 
60  deg.  with  the  steam  plane,  so  that  the 
\  in.  air  slot  between  each  of  the  small 
bars  forms  an  inclined  tapered  passage. 
Because  of  the  gradual  decline  of  the  air 
space  inside  the  troughs  towards  the  back 
end  of  the  furnace,  it  is  claimed  that  the 
amount  of  aii-  supplied  to  the  furnace  is 
constant  at  every  point.  The  throat  of 
(>ach  trough  in  which  the  steam  nozzle 
operates  has  a  length  of  about  21  in.  For 
the  first  3  in.  the  length  of  these  throats 
contracts  in  diameter  from  %\  in.  to  2i  in. 
They  are  then  parallel  for  6  in.,  and. 
finally,  for  the  remaining  12  in.  expand 
i  from  21  in.  to  4  in.  The  steam  iets  them- 
selves are  in.  in  diameter,  with  a  large 
coefficient  of  contraction,  and  if  the 
steam  pressure  at  the  nozzle  is  201b.,  the 
air  pressure  in  the  troughs  is  O'.S-'iiii. 
W.G.  ;  if  the  steam  pressure  is  80  lb.,  the 
air  pressure  is  0'45  in.  W.G.  :  and  if  the 
steam  pressure  is  401b.,  the  air  pressrue 
is  0T)5  in.  W.G.,  being  one-tenth  inch  for 
each  10  1b.  (al)solute)  pressure,  and,  of 
course,  the  di'auglit  is  varied  according  to 
the  quality  and  amount  of  fuel  that 
l  eqiiires  1o  be  bui  iit. 


STEEL  MADE  DIRECT  FROM 
IRON  ORE. 

A  NEW  AMERICAN  PROCESS. 

(Hv    (  )l  K    Own  CoKRE.Si'O.NJJF.XT.) 

l.\  my  correspondence  in  the  columns  of 
this  journal  of  March  4,  1  made  brief  men- 
tion of  a  new  process  for  steel  making- 
direct  from  the  ore,  saying  that  the  item 
was  taken  from  a  despatch  to  the  Scu- 
Yink  7'rilnuie:  I  am  now  in  a  position  to 
give  turtlier  particulars  from  a  descrip- 
ti(m  furnished  by  the  office  of  Mr.  Kobeit 
McKnight,  the  inventor  of  the  process. 

The  gist  of  the  account  is  to  the  effect 
that  Mr.  McKnight  has  spent  30  years 
experimenting  with  the  process  of  making 
steel  direct  from  the  ore,  and  that  patents 
have  been  granted  to  him,  covering  the 
piocess  dating  from  November,  19(H),  to 
the  final  j);i1("its  which  were  issued  in 
•luiie  and  -luly,  11),:U.  In  the  inventor's 
words  the  patents  cover  "  A  new  single 
operation  method  of  making'  steel  diiect 
from  ore  without  the  use  of  carbon. 
The  controlling'  idea  throughout  the  long- 
experimental  ])eriod  has  been  to  secure 
the  immense  >a\iHg  that  would  be  juade 
if  we  could  [Wi  ill  not  only  the  waste  that 
occurs  in  the  extra  handling,  but  have  a 
larger  production  and  a  finer  grade  of 
steel,  which,  consideiing  the  investment 
letiuired,  can  be  produced  cheaper  than 
pig  metal."  It  is  also  claimed  that  by 
the  process  "any  and  all  gi-ades  of  steel 
can  be  made  direct  from  the  iron  oi-es  of 
commerce,  and  also  from  such  lower 
grades  of  ores  as  are  commercially  pro- 
liibitive  at  the  present  time." 

As  to  the  physical  e(iuipment  recjuired, 
the  important  statement  is  made  that 
"  there  is  no  change  to  be  made  in  the 
funuices  used  for  steel  manufacture,  but 
picfer  the  cujjola  for  operations,  and  iise 
the  unit  syslem  of  a  series  of  cupolas  for 
the  production  of  the  dift'erent  grades  oi 
alloyed  steel.     By  this  method  the  steel 


is  always,  a(-cording  to  specifications,  and 
reproductions  of  the  diffeient  grades  can 
always  be  depended  upon  to  lie  uniform. " 

In  conclusion,  the  inventor  says  that 
"  he  uses  a  simple  process  which  does  not 
require  elaborate  or  expensive  equipment 
or  an  unusual  consumption  of  fuel  oi-  heat, 
the  result  now  being  tliat  a  dense  and  veiy 
diictile  steel  can  be  made  commen-ially 
in   2^    to   '\   hours   in  ordinary  foundry 


Mr.  Kolieit  McKiiigLt,  iiiveulur  of  piocc--;  fm 
inakiiig  steel  direct  from  the  m-e. 

cupolas.  Moreover,  it  is  possil)le,  if  mi 
desired,  to  incoi-poi-ate  the  ^IcKnig-ht  low 
fusion  point  alloys  such  as  tungsten, 
vanadium,  uianium,  molybd(MHim,  telo- 
rium,  etc.,  into  the  metal  ihiring  its 
reduction  in  the  cuj)ola." 

It  is  asserted  that  the  process  is  now  in 
such  a  stage  of  jjractical  woikiiig  order 
(hat  it  can  be  installed  and  operated  on  a 
commercial  scale. 


A  LARGE  AMERICAN  POWER 
PLANT. 

TuK  Commonwealth  Jvli>on  Co.  of 
Chicago  has  opened  a  new  1 0,000,000  dels, 
powei'  plant,  whicli,  when  compl(4ed,  will 
generate  250,000  h.p..  It  is  ])lanned  later, 
to  build  another  2o(),000  h.p.  station  on 
the  shores  of  Lake  Michigan  at  Wauke- 
gan.  which  will  fit  into  a  scheme  of 
electric  super-])o^\er  (lev(4opment  of  Wis- 
consin, Illinois  and  Imliana.  The 
Chicago  system  has  become  the  hub  of  a 
)ietwork  of  interconnec  ted  electric  trans- 
mission lines  in  the  upper  Missis.sippi 
Valley,  which  sjueads  nearly  to  Minnea- 
j)olis  on  the  north,  south-west  to  the 
Mississipjii  river,  and  south  to  tlie  coTit- 
fichls. 


A  NEW  TYPE  OF  LIGHTER. 

A  xp:w"  tyj)?  of  lighter,  eijuipped  with  ii 
Diesel  engine,  has  been  developed  by  tlie^ 
Woithington  l*unq)  and  ^fachinery  Cor-' 
jioiation,  which  ass(Mts  that  the  vessel  will 
reduce  materially  the  cost  of  freight 
tiansfci'  in  New  York  Harbour.  Powei 
tor  propulsion,  opeiatiug  the  derrick  niK' 
lighting  the  vessel,  is  obtained  from  iht 
oil  niotoi-.  This  is  said  to  be  the  firsv 
time  this  torin  ot  engijie  has  been  used  01 
lighters. 

The  Woithinotnn,  as  th(>  light(>r  iia 
lieen  named,  is  a  wood  vessel  133  ft.  ii 
length.  35  ft.  in  width,  a  draft  of  10  ti. 
and  is  (=quip])ed  with  a  steel  derrick  ot  '-'i 
tons  capacity.  Tln^  feature  of  the  dei :  i' 1 
is  the  boom,  90ft.  long,  stepped  on  ■ 
tripod  base  seven  feet  above  the  (h  •  k 
wliich  permits  handling  cargo  from  ai 
ocean  ship  without  use  of  the  vessel's  ' 
nuicliinery. 
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Automobile  Gearing. 


Che  object  of  this  paper  is  uot  to  intio- 
lure  anything  new,  but  au  attempt  to 
nake  as  clear  as  possible,  and  in  as  simple 
i  manner  as  possible,  some  of  tlie  neces- 
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I'iary  calculations  and  construction  used  in 
'  he  proportion  of  orthodox  gearing  which 
lf>he  author  hopes  will  enable  others  to 


ToOTi-i  RksTlCULAPS 


t^ClD\Jl-E:K. 


Aoi. 


1. 


i  2 

— 

"a. 

1^ 

2 

ii 

i!L 

il2_ 
i  il. 

\^ 
.115 


2o. 


Oi'337  -12369 


'»7r3 


I  ST4S 


■  17716 


■21653 


?3fe22 


•255^0 


•27S5'3 


•ii4S6 


-554  33 


-35370 


1«553 


'JO'922 


■i7'05 


■43291 


■4'3414 


55&5'5 


6i'843 


6S02S 


•142.1 


■4^7' 


(•ii3»7 


l-23fc'8fc 


4  3307  l-iii056 


■47244  l-4t423 


Si  1^1  1-60792 


•  S5m'5. 


•5^1065 


l-«552e 


•Tog66  i-22fcM 


7^740  |2^4Ti7}]  l'fc9S4 


■i794 


■V*'i2 


•■^341 


I  ■ 


1-2738 


1  ■Sl'Be 


ofci« 


0927. 


1239. 


2I&4 


24T3. 


2T«3. 


SS5. 


3o«2 


3710. 


Ac  10. 


4*29 


4^47 


6«03 


7421 


%04o. 


9276 


1 13a 


:3o« 


Abo 


03937 


07'i74-  ■og 


Bf  o 


■0AS3 


0'»«J,2     -I  I  3'5. 


IS  1 


3793 


17  (fa 


21G53. 


25S?io 


27  55-9 


3l4'>6 


JI433 


43307 


47244 


■  I  3e7 


•1594 


■2049. 


•27  33 


•364^ 


•4555 


59<32 


•  ii37e 


•68J<J. 


I  3d. 


CP       Mod  c 

CP.   rwa  .TT 


Lhart  Mo.  3. 


*  A  paper  read  before  the  North  of  England 
'entre  of  the  Institution  of  Autombile  Engineers 
y  W.  H.  Saunders  on  Wednesday,  February  22, 
922. 
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follow  more  clearly  the  technical  papers 
and  discussions  on  this  subject,  or  at  least 
give  them  some  incentive  to  follow  up  this 
fascinating  subject. 

Charts  1,  2,  and  3  give  particulars  of 
tooth  sizes,  sufficient  to  cover  any  rec^uire- 
ment  for  motor  gears.  With  these  parti- 
culars and  the  notes  at  the  foot  of  the 
tables  sufficient  information  will  be  found 
to  calculate  the  lilanks  sizes,  etc.,  for  any 
ordinaiy  geai'. 

Corrected  Teeth. 

To  enable  us  to  understand  the  principle 
of  corrected  teeth  we  must  go  a  little 
deeper  into  the  theory  of  the  invohite 
curve.  This  curve  is  constructed  from  the 
base  circle,  and  the  base  circle  is  fixed  by 
the  pitch  circle  and  pressure  angle. 

Base  circle  diameter  =  pitch  diameter  by 
COS.  pressure  angle  for  14J  deg.  pi'essure 
angle  =  '!>o81  pitch  diameter. 

Assuming  that  we  have  fixed  a  certain 
base  circle  diameter  for  constructing*  a 
14^  deg.  pressure  ang^e  involute  curve, 
it  is  clear  that  if  we  increase  the  diameter 
of  the  pitch  circle,  retaining  the  same  base 
cii'cle  diameter,  we  shall  have  a  different 
pitch  and  a  different  pressure  angle,  but 
because  we  have  the  same  base  circle  we 
must  have  the  same  involute  curve.  In 
other  words,  it  really  means  that  an  in- 
volute cuive  has  no  definite  pressure  angle 
Init  that  in  any  particular  case  it  is  deter- 
mined by  the  position  of  the  pitch  line. 

We  will  make  this  clear  by  an  example. 

12  tooth  pinion  0  D.P.  14i  deg.  pressure 
angle. 

Base  circle  diameter  =  2'4  in.  by  '9681  in. 
=  2-323  in.  diameter. 
Xow  increases  the  pitch  circle  to  2"6  in. 

^,  ,       base  circle  di.a 

Then  cos.  press,  angle 


2-323 
2-6 


pitch  circle  dia. 
=  8931  =  25  deg.  -  25  ft. 


So  it  is  clear  that  the  same  involute 
curve  can  have  any  pressure  angle. 

Now,  let  us  take  an  ordinary  example 
of  corrected  teeth.  Fig.  1,  Chart  No.  -'i, 
shows  a  pair  of  standard  14|  deg.  pressure 
angle  involute  gears,  12  teeth,  30  teeth, 
5  T).P.  mesh.  The  pinion  teeth  are  weak 
at  the  root,  and  if  cut  on  a  generatingi 
machine  from  a  pei'fect  involute  rack 
would  show  still  more  undercutting.  To 
correct  these  llic  diameter  of  the  pinion 
has  been  increased  l)y  '2  in.  and  the  wheel 
reduced  a  similar  amount,  and  then  by 
cutting"  the  new  blanks  in  any  tooth 
generating  machine  with  the  standard 
cutter,  cutting  the  original  depth  of  tooth, 
we  produce  teeth  as  illustrated  in  Fig.  2, 
Chart  No.  5.  It  will  l)e  seen  that  the 
tooth  and  space  thicknesses  at  the  standard 
addendum  depth  down  the  tooth  cliffer, 
although  the  tooth  thickness  at  this  posi- 
tion remain  the  same  as  before,  due  to 
using  the  same  cutter,  but  with  the  new 
pinion  as  most  of  the  tooth  is  above  the 
base  circle,  we  are  making  use  of  more  of 
the  involute  curve  instead  of  undercut 
flank,  hence  the  tooth  goes  on  increasing] 
in  thickness  down  to  the  base  circle.  The 
whole  tooth.,  of  course,  is  weakened,  but 


o^ving<  to  the  larger  number  of  teeth  the 
alteration  in  shape  is  not  very  pronounced. 
If  we  were  given  this  pinion,  independent 
of  the  wheel,   we   should   report   on  it 
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Chart  No.  "2. 


exactly  as  previously  worked  out,  viz.,  a 
12  tooth  i)inion  with  a  25  deg.  "25  ft. 
jjressure  angle,  and  the  pitcli  would  work 


p.'.k  D.»s-..  2-4'  ^-^  ^  " 


\ 


-ji.'^t  O^e^n  .v^fvy  I.  bo^  coxrtcted  fsv  ood&rc^tr':'i^ 
WKeeL  nia  decve^^ed  ■2" 


Chart  No.  4. 


out  as  462  D.P.  or  the  relative  CP.  '68. 
The  wheel  would  have  a  less  pitch  and 
pressure  angle  than  before,  which,  could  be 
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worked  out  iu  a  similar  manner.  We 
therefore  hnve  a  pinion  and  wheel  run- 
ning together  with  a  different  pitch  and 
piessure  anole  as  usually  understood. 
Either  of  these  gears  would  mesh  correrily 


Coei?5cTCD  Spur  TeeTH. 


Fio.2 


Chart  No.  ^. 

with  a  >tandard  rack,  su  could  be 
generated  from  a  rack  cutter.  Later 
will  be  shown  a  14  tooth  pinion  before 
and  after  correction  in  a  similar  manner, 
both  engaging  with,  the  same  rack.  This 
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Chaut  No.  6. 

really  illustrates  a  bevel  gear,  bul  the  re- 
suii  is  identical  with  a  spur  gear. 

Now,  referring  to  Chart  No.  G,  Fig.  1, 
we  see  the  corrected  pinion  geaiing  with 
the  original  wheel  running  correctly  but 
at  increased  centres  equivalent  to  the  in- 


crease iu  the  pitch  radius,  viz.,  10  in. 
Another  combination  with  varying  pres- 
sure angles  and  pitches. 

The  deduction  from  all  this  is  that  in 
any  pair  of  meshing  wheels  the  base 
circles  and  the  pitch  measured  on  the  base 
circle  are  only  constants,  and  for  these  to 
mesh  together  correctly  the  base  circle 
pitches  must  be  identical.  The  velocity 
ratio  between  the  pair  of  gears  is  derived 
only  from  the  base  circles.  The  pressure 
angle  and  real  pitch  circle  are  determined 
from  +he  base  circles  and  centre  distances. 
To  illustrate  this  last  point  Fig.  2  on 
Chart  No.  0  is  drawn  to  show  the  base 
circles  at  the  increased  centre  distance  of 
the  pair  of  gears  in  Fig.  1  of  the  same 
chart.  Drawing  a  tangent  o  h,  which  is 
the  line  of  action  common  to  both  of  these 
circles,  and  then  radial  lines  ^7  n  and  h  o 
to  their  resnective  centres,  the  angle  '5  thus 
given  is  the  common  pressure  an?rle  for 
both  srears.  and  the  noint  c.  where  the  line 
a  h  cuts  the  centre  line  of  the  gears,  is  the 
n'^int  of  the  real  pitch  circles  and  on  these 
rirrles  the  pitches  would  be  the  same 
tliovpfore  the  ratio  of  these  nitch  dianieter?l 
will  be  the  same  rat'o  as  the  base  circles," 
i.e.,  the  required  gear  ratio. 

These  can  easily  be  worked  out. 
Pitch  diameter  of  pinion  ^ 
2x  centre  distance  8-6 


2-457  in. 


Ratio  1 

PitnV  diameter  of  wheel  =  8'6  in.  -  2'4b7  in. 
=  6'143in.,  also  their  pressure  angles  can 
be  found  from  the  formula  already 
given  :  — 

Base  circle  dia. 

cos.  pressure  angle  = 


Pitc^^  circle  dia. 

•9456  =  18  deg. 


59  ft. 


2-457 

AlthouQ'h  in  this  case  the  wheel  is  a  stan- 
dard 30  tooth  5  D.P.  14h  deg.  pressure 
an  pie  s  ear  and  the  pinion  a  12  tooth 
4-62  D.P.  25  deg.-25ft.  nvessn^-e  angle 
p-ear,  when  they  are  meshed  tooether  they 
T'callv  become  a  pair  of  pears  of  12  tooth, 
30  tooth  ■fi4.35  in.  CP.  18  deg. -59ft. 
pressure  ansrle  which  have  been  corrected 
to  avoid  nndercnttin"-. 

One  other  point  with  reference  to  g-ears 
oorvpoted  in  this  manner.  It  has  prob- 
ably been  noticed  that  the  lens-fh  of  the 
line  of  action  is  increased  when  the  gears 
are  corrected  ;  the  line  of  action  is  limited 
bv  its  int^^'s'^r-tion  with  the  h»<if  circles, 
or  the  addendum  circle  of  the  teeth, 
whichever  it  strikes  first;  this  alters  the 
amount  of  sliding-  and  rolling  action  on 
the  teeth  bringing  them  more  even,  which 
means  smoother  action  and  less  wear.  To 
treat  on  this  matter  is  nuite  outside  the 
scope  of  this  paper,  so  it  is  not  intended  to 
do  more  than  mention  it.  but  it  must  be 
obvious  that  there  is  a  definite  amount  to 
norrect  such  trears  to  obtain  best  results. 
^vr^h  information  has  recently  been  pub- 
lished, and  those  interested  can  make  a 
further  studv  fi-om  that  source,  but  wUh- 
out  a  complete  knowled"e  on  this  point  the 
autoinobile  engineer  will  not  make  a  hash 
of  correeting  the  pears  if  he  only  uses  his 
eye  as  judge  on  the  results. 

Now.  we  have  seen  how  very  adaptable 
Ihe  involute  curve  is,  let  us  see  how  this 
can  be  made  xise  of  for  automobile  srears. 

Bpvel  pears  will  be  dealt  with  later,  so 
i<  renllv  onh-  leaves  us  the  change  speed 
gear  box.    If  the  box  has  close  centres. 


which  is  the  present  tendency  to  create 
rigidity,  then  to  obtain  a  suitable  low 
ratio  for  bottom  speed  and  at  the  same 
time  to  leave  the  teeth  sufficiently  strong; 
enough  to  carry  the  load  it  is  advisable  to 
correct  them  after  the  method  of  Fig. 
Chart  No.  5.  Care  must  be  taken  here 
iu  deciding  the  amount  of  correction,  ainl 
this  is  one  of  the  places  where  mathemati- 
cal calculation  goes  out  and  the  traintd 
engineer's  eye  comes  in.  It  is  usual  f 
the  first  speed  sliding  gear  to  also  operii; 
the  reverse  wheels,  so  that  the  inter- 
mediate reverse  wheel  would  require  cor 
reefing  by  the  same  amount  as  the  first 
speed  pinion  on  the  lay  shaft,  as  they  both 
mesh  with  this  same  gear,  but  this  inter- 
mediate gear  is  usually  driven  from  the 
lay  shaft  by  often  the  same  size  pinion  a^ 
the  first  speed  pinion,  so  that  if  the 
ordinary  correction  were  adopted  this 
small  pinion  would  be  treated  in  the  same 
way  as  the  sliding  wheel  which  would  be  a 
reduction  in  diameter,  and  consetiuently  a 
greater  undercut  than  previously. 
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Chart  Xo.  7- 

In  this  case  the  best  way  would  be 
increase  the  centres  between  the  iiitei 
mediate  wheel  and  the  reverse  pinion  0: 
the  lay  shaft  as  the  pair  of  gears  shown  i 
Fig.  i.  Chart  No.  fj.  The  whole  matte 
could  be  mathematically  investigated,  bu 
speaking  as  a  designer  and  not  a  math^ 
niaticiau,  the  author  would  in  this  casj 
lay  out  the  whole  train  of  gears  on  pape 
and  adjust  them  that  way.  One  is  nc 
dseigning  gear  boxes  every  day,  an 
although,  perhaps,  a  little  more  work,  tl 
result  would  be  that  he  was  perfectl 
familiar  Avith  the  appearance  of  tl 
finished  product,  which  is  quite  an  ass. 
when  deciding  why  something  new  do' 
not  give  the  estimated  results  oftt 
throuph  the  novelty  of  the  thing  upset  tin 
Ihe  usual  methods  of  the  machine  hands. 

As  a  second  example,  suppose  we  Iia- 
the  centre  for  a  pair  of  gears  bored  wid( 
we  will  not  call  this  a  standard  produ 
such  UN  the  chany-e  speed  gear  box.  f(U- 
that  case  it  is  better  to  scrs"?  it  rather  th: 
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;o  to  the  trouble  of  keeping  a  special  re- 
'  ord  for  repairs,  hut  let  us  assume  it  is 
,ome  jig*  or  fixture  requiring  gears.  In 

liis  case  if  we  turn  the  diameter  of  the 

liiiion  larger  in  diameter  by  an  amount 
'  ([ual  to  twice  the  error  in  the  centres  and 

ut  to  the  usual  depth,  the  gears  will  mesh 
|,  ithout  error  and  without  going  into  any 

alculations  at  all.  If  the  gears  are  of 
'  qual  size  then  add  half  the   amount  to 

ach.  Supposing  the  blanks  for  the  gears 
»rere  turned  but  not  cut,  then  these  could 
'  e  cut  shallow  by  an  amoimt  equal  to  the 
■  rror  in  the  (■enirf>,  iiml  the  teeth  would 

hen  api)eai-  jusi  a>  the  .same  gear  with  a 
yjortioii  of  the  addejidum  cut  off.  If,  how- 
'vei\  they  are  required  to  be  checked  by 
_ooth  calipers,  the  settings  must  be 
-'djiisted   accoidingly   to   allow   for  this 

eduction. 

'  Assuming  the  centres  bored  nariow, 
^ben  the  same  procedure  is  adopted,  only 
''1  this  case  we  reduce  the  diameier  and  if 
-ossible  make  the  correction  in  the  wheel, 
"Uaving  the  pinion  in  its  original  state. 


Helical  Gea^ss  .fov~,„t»e 
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i,3lliper  Settings. 

The  usual  method  of  measuring  tooth 
zes  is  by  means  of  a  double  vernier  which 
in  be  set  to  read  the  tooth  thickness  at 
le  pitch  line  and  the  height  above,  which 
r  the  addendum.     The  hgures  given  on 
rharts  Nos.  1,2  and  3  are  those  measured 
''Und  the  pitch  circle  and  for  the  height 
t  the  tooth  above  the  pitch  line  taken  at 
lie  centre  of  the  tooth  are  really  the  sizes 
1  at  could  be  taken  from  a  rack  tooth. 
|he  calliper  does  not  measure  these  dis- 
UC8S,  but  the  straight  line  or  cliordal 
ickness  and  the  addendum  height  plus 
e  distance  from  the  chord  to  the  pitch 
ie.    (See  the  diagram  on  Chart  No.  7.) 

gears  with,  a  small  number  of  teeth  the 
l^fference  between  the  chord  and  curve  is 
nsiderable.       Chart  No.  7  shows  the 
sthod  of  working-  out  the  sizes,  and 
lart  No.  8  gives  the  figures  for  1  in.  D.P. 
i  d  1  in.  CP.    The  settings  for  any  othei- 
tell  can  readily  be  worked  out  by  follow- 
!  g  the  instructions   at  the   fool  of  the 
^bles.    It  is  important  that  gear  blanks 
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are  tui'ned  or  ground  to  the  correct  outside 
diameter,  otherwise  a  special  caliper  set- 
ting- would  be  required  for  each  gear. 
The  figures  when  worked  out  are  usually 
found  beyond  the  setting  accuracy  of  the 
caliper,  and  in  assuming-  the  nearest 
■(301  ill.  keep  the  thiickness  on  the  bare  si;!p 
and  the  height  on  the  full  side.  In  the 
small  pitches  of  motor  gears  this  will  be 
found  sufficient  to  give  working  clearance. 

H&Hca!  and  Spiral  Gears. 

The  straight  tooth  spur  gear  can  never 
give  more  than  an  instantaneous  line  con- 
Tact.  If  one  considers  the  usual  speed  of 
gears  in  automobile  work,  even  at  normal 
speeds  of,  say,  2,500  revolutions  per 
minute,  lie  will  not  need  much  mental 
arithmetic  to  decide  that  a  gear  wheel  of, 
say,  20  teeth  makes  many  of  these  contacts 
per  second,  and  under  load  these  are  qaitv 
appreciable  shocks.  W  ith  iielical  gears 
wliicli  have  their  teeth  cut  at  an  angle  to 
the  axis  of  the  shaft,  the  engagement  is 
relatively  a  gradual  one,  and  what  is  more 
important,  we  have  continuous  contact  at 
the  pitch  circle.  This  gives  a  much  more 
silent  drive. 

When  these  gears  run  on  parallel  shafts, 
sucK  as  the  timing  gears  tor  an  engine, 
the  teeth  must  be  cut  opposite  hands. 
They  can  be  cut  at  any  angle  providing 
The  face  width  is  made  sufhcieutly  wide  to 
bring  the  next  tooth  into  action  before  the 
tooth  mesh  has  finished  engagement.  Tlie 
greater  the  angle  the  greater  will  be  the 
end  thrust  along  the  shafts,  and  this  must 
be  suitably  counteracted  in  the  design. 

If  tke  shafts  are  at  right  angles,  such 
as  a  cross  shaft  in  the  timing  cover  for 
driving-  the  magneto  or  punip^  the  gears 
must  be  cut  the  same  hand  and  the  sum 
of  the  tooth  angles  must  equal  90  deg.  ; 
Thejr  need  not  both,  be  45  deg.,  and  this  is 
often  helpful  to  the  designers  who  some- 
times require  two  such  gears  to  be  equal 
pitch  diameters  and  yet  have  a  2  to  1 
ratio.  Gears  running  at  right  angles,  such 
as  these,  are  more  often  called  spiral 
gears,  althougli  technically  there  is  no 
difference  between  spiral  and  helical  gears. 

The  various  terms  used  with  helical 
gears  are  given  on  Chart  No.  9. 

The  tooth  form  is  generated  on  the  nor- 
mal pitch  and  not  on  the  circular  pitch, 
so  that  a  spiral  gear  is  not  similar  to  a 
straight  tooth  gear  split  into  thin  lamina- 
tions and  each  moved  forward  slightly, 
the  reason  being  that  tooth  form  must 
follow  the  engagement  of  a  rack,  and  this 
would  naturally  lie  across  the  normal 
pitch.  If  these  gears  are  cut  by  the  single 
rotary  cutter  method  the  number  of  the 
cutter  required  is  not  chosen  from  the 
number  of  teeth  in  the  wheel  but  one  siiit- 
able  for  the  number  of  teeth  in  a  circle 
with  a  radius  equal  to'  that  which  would 
pass  through  the  normal  pitch  of  two 
teeth.  This  on  the  chart  is  called  the 
ecjuivalent  number  of  teeth. 

Cutting  by  this  method  would  be  done 
on  a  milling-  machine,  and  it  is  advisable 
to  study  the  stock  change  wheels  for  the 
machine  before  deciding  on  the  lead  which 
regulates  the  spiral  angle,  which  in  its 
turn  decides  the  centres. 

Calculations  for  Helical  Gears. 

Here,  again,  it  is  better  to  use  standard 
diametrical  or  module  pitch  cutters,  and, 
as  already  pointed  out,  the  correct 
involute  section  is  taken  on  the  normal  and 
not  the  circular  pitch. 

As  the  normal  pitch,  together  with  the 
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number  of  teeth  and  spiral  angle  fix  the 
pitch  diameter,  there  must  be  some  rela- 
lationsliip  between  these,  so  that  it  is  easy 
to  fix  what  we  call  the  "  real  diametrical 
pitch  "  a  ratio  which,  when  divided  into 
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the  number  of  teeth,  will  give  us  the  pitch 
diameter  pitch  by  the  cosine  of  the  spiral 
is  obtained  by  multiplying  the  normal 
diameter  pitch  by  the  cosine  of  the  spiral 
angle.     If  we  are  given  the  pitch  dia- 
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Chart  No.  10. 
meters  such  as  when  the  ratio  and  centre-s 
are  fixed,  we  can  easily  calculate  the  cir- 
cular pitch,  and  then,  knowing  the  normal 
circular  pitch  to  suit  the  normal  required 
diametrical  pitch,  we  can  calculate  the 
spiral  angle,  the  cosine  of  which  equals  the 
normal  CP -the  CP. 

^0  he  continued.) 
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A  Weekly  Record. 


Big  Canadian  Order. 

A  report  lias  been  current  in  London  to 
the  effect  that  a  big  order  for  250,000 
boxes  of  tinplates  has  been,  or  is  on  the 
point  of  being  placed.  These  tinplates  are 
for  Canada,  and  it  is  said  that  shipment 
will  be  required  by  midsummer.  The 
Welsh  tinplate  market,  which  has  been 
fairly  active  and  firmer  for  some  time  past, 
should  feel  the  effect  of  this  big  contract. 
The  terms  have  not  so  far  been  divulged, 
although  various  prices  were  mentioned. 
Of  course,  the  coal  strike  in  the  United 
States  may  have  some  effect  on  the  tin- 
plate  position,  and  if  it  continues  for  any 
length  of  time  business  might  be  diverted 
from  the  American  works  to  this  side.  The 
movement  in  tinplates  happens  to  coincide 
with  a  big  decrease  in  the  visible  supply  of 
tin,  amounting  to  over  3,000  tons  on  the 
month,  and  it  is  fully  expected  that  tin- 
plates  will  harden  still  further  during  the 
next  week  or  two.  Shi23ments  at  Swansea 
last  week  exceeded  receipts  by  25,000 
boxes,  and  stocks  have  been  reduced  now 
to  164,000  boxes. 

Brennan  Helicopter. 

We  do  not  hear  any  reports  on  the  pro- 
gress of  the  Brennan  helicopter,  or  any 
details  of  its  design  for  that  matter.  The 
Air  Ministry  has  merely  stated  that  the 
apparatus  has  more  than  once  shown  that 
it  can  leave  the  ground  under  its  own 
power.  There  is  no  doubt  as  to  the  ability 
of  the  Brennan  and  several  other  heli- 
copters to  ascend,  but  experiments  have  to 
be  conducted  with  great  caution.  It  is 
understood  that  the  Government  are  no 
longer  financing  the  Brennan  experiments, 
biit  that  this  machine  must  take  its  chance 
with  any  others  that  may  be  entered  for 
the  £50,000  prize  which  will  be  awarded 
tor  what  will  be  a  complete  solution  of  the 
helicopter  problem.  Many  technical 
officials  are  very  sceptical  as  to  any  pos- 
sible utility  of  the  helicopter. 

One  Effect  of  U.S.  Coal  Strike. 

One  of  the  first  effects  of  the  U.S.  coal 
strike  has  been  to  increase  the  demand  for 
oil-buniing  ships.  In  London  shipping 
circles  during  the  past  week  American 
firms  were  refusing  offers  of  coal-using 
boats,  and  incidentally  it  appears  that  the 
American  shipping  concerns  take  rather 
a  serious  view  of  the  oiitlook.  En- 
quiries for  coal  for  shipment  from 
this  side  to  the  North  American  ports  so 
far  have  been  on  a  small  scale  only,  but 
some  increase  is  expected  in  the  near 
future.  Eates  run  about  10s.  to  Us. 
Canada,  and  12s.  to  12s.  6d.  Northern 
Evingp  ijoii-ts.  It  is  reported  that  the  dockers 
will  lefuse  to  touch  coal  imiiorted  from 
this  side  when  it  reaches  the  States  poiis. 
but  lliis  difficutly  can  be  overcome. 

Exploration  of  Siberian  Mines. 

According  to  a  message  fiom  Amsler- 
dam,_  M.  J?ui<j,eis,  a  J)utch  enginee.]-,  has 
obtained  a  num1)er  of  concessions  from  the 
llussian  (xovernnient  for  the  exploration 
of  the  minefields  in  Sil)eria.  Tlie  mine- 
fields, which  were  formerly  the  propei'ty 
of  the  Tsar,  have  been  leased  by  the  Soviet 
Government  to  a  financial  group  which 


will  be  formed  by  M.  Rutgers  on  the  con- 
dition that  part  of  the  coal  production 
will  be  for  lixissia,  the  remaining  part  to 
be  exported.  The  message  further  states 
that  M.  Rutgers  has  already  engaged  a 
few  Inindred  miners,  the  fireater  part  of 
whom  are  Americans,  Ihitish  and 
Germans,  whilst  the  necessary  machinery 
is  being'  purchased  from  Essen. 
Ex-Oerman  Ships. 

Ill  the  House  of  Commons  Mi.  W. 
Thome  recently  asked  the  Prime  Minister 
if  he  was  aware  that  the  56,000-ton  liner 
Bismarck,  which  was  about  to  be  named 
Majestic,  had  been  sold  to  the  White  Star 
Shipping*  Co.,  and  that  the  ship  in  ques- 
tion was  about  to  be  surrendered  to  Great 
Britain  in  accordance  with  the  Treaty 
arrangements;  if  he  cmild  state  what  the 
White  Star  Co.  paid  for  the  liner;  if  he 
was  aAvare  that,  if  a  ship  of  the  same  ton- 
nage was  built  in  one  of  the  British  ship- 
yards, it  would  have  found  employment 
for  thoiisands  of  men ;  and  if  he  would 
take  action  in  the  matter? 

The  President  of  the  Board  of  Trade, 
replying  to  this  question,  stated  that  the 
first  pait  of  the  question  was  correct. 
The  total  amount  realised  by  the  sale  of 
ex-German  ships  has  been  published,  liut 
it  is  not  desirable  to  publish  the  prices 
obtained  for  individual  ships.  It  is  most 
unsafe  to  assume  that  if  this  ship  had  not 
been  delivered  to  Great  Britain  under  the 
Peace  Treaty  a  vessel  of  this  character 
would  have  been  laid  down  here. 

Mr.  Thorne  then  enquired  if  he  was 
aware  that,  in  consequence  of  the  large 
amount  of  tonnage  taken  from  Germany 
after  the  war,  thousands  of  our  ship- 
builders had  been  deprived  of  employ- 
ment. 

Sir  W.  Reaburn  asked  it  the  right  hon. 
gentleman  was  not  aware  that  no  ship- 
owner in  the  cnuiitry  would  have  given  an 
order  for  such  a  sliip  as  the  Majestic  with 
present  prices  and  conditions,  and  that 
this  vessel  was  giving  employment  to  a 
large  number  of  seafaring  people  who 
otherwise  have  been  ont  of  Avork.  No 
reply  was  made. 

idle  Plant. 

The  present  slump  in  trade  is  leaving  a 
number  of  electricity-producing  firms 
with  surplus  plants,  and  the  situation  has 
been  commented  upon  in  connection  Avith 
the  i>roposal  of  the  Manchester  Electricity 
Department  to  supply  current  in  bulk  to 
the  Salford  (Corporation. 

Mr.  Charles  D.  Tait,  engineer  and 
manager  to  the  Lancashire  Eleclric  Poaa'ci- 
Co.,  wrote  to  the  Salford  Electricity 
Department  suggesting  that  before  1hey 
definitely  committed  themselves  to  the 
erection  of  the  neAv  generating  statitm  at 
Agecroft,  representatives  of  the  Man- 
cliester  and  Salford  coinmiltees  and  the 
l';lectiic  PoAver  Co.  should  meet  to  con- 
sider whether,  in  the  altenvl  circum- 
stances, the  building  should  not  be 
delayed. 

It  was  pointed  out  by  Mr.  Tait  that  for 
some  time  his  company  had  been  in 
negotiation  with  the  Manchester  Corpora- 
tion for  an  ajj-reement  for  supplying-  elec- 


tricity in  bulk  from  their  new  station  at 
Barton.  It  would  now  appeal  that  owing 
to  industrial  depression  some  delay  Avould 
occur  in  the  development  of  the  demand 
for  such  electricity  as  the  company  con- 
templated meeting  from  the  Bartmi 
supply.  "  As  a  result  there  will  probably 
be  a  surplus  of  electrical  plant  available 
at  Barton  for  some  time  to  come." 

The  Electric  Power  Co.  Avere  interested 
in  the  matter  because  the  third  set  at 
Barton  Avas  ordered  primal ily  to  meet  the 
company's  requirements.  The  advaa- 
tages  to  Salford  of  postponing  heavy 
expendituie  on  a  falling  market,  says  Mr. 
Tait,  are  obvious. 

Under  the  terms  offered  ])y  ]\janchestei 
the  bulk  supply  to  Salford  is  to  be  for  the 
period  of  two  years  from  NoA-eniber  1 
next. 

Ironworkers  Wages  Reduced. 

The  wages  of  the  Black  Country  aiii 
other  Midland  irouAvorkers  have  been  le 
duced  during  the  ivdst  week  by  27i  pti 
cent,  and  this  rate  Avill  remain  until  tlii 
next  ascertainment  of  selling  prices  ir 
June.  It  represents  a  fall  of  55s.  in  sell 
ing  prices  for  J anuary  and  February,  au( 
is  a  drop  in  Avag-es  of  7J  per  cent  mor' 
than  in  the  North  of  England. 

U.S.  Shipping  Board. 

The  United  States  Shipping  Board  ha 
decided  to  establish  its  OAvn  organisatio 
in  Gieat  Britain  to  handle  its  passen^e 
and  freight  shijis.  In  Geiman  ports  thi 
North  German  Lloyd  facilities  will  b 
used.  In  making  arrangements  for  th 
handling  of  A^essels  in  Germany,  the  chah 
man  of  the  board  explained  that  they  di^ 
not  desire  to  enter  into  a  contract  Avith  thi 
Bremen  Steamship  Co.  which  Avould  bin 
the  purchaser  of  the  fleet  of  passengf 
steamers.  These  vessels,  including  tW 
Leviathan,  George  Washington,  an 
America,  are  to  be  offered  for  sale  as  soc 
as  Congress  acts  on  the  ship  subsidy  pn 
posal. 

At  the  present  time  various  compaiiiti 
are  serving  as  agents  for   the  mauagin 
agents  of  the  Shipping  Board.  This 
regarded   as    a  step  to    establish  I'.f 
agencies  all  over  the  world. 

Effort  to  Rearrange  Working  Hours. 

A  joint  conference  of  representatives  ' 
employers  and  men  recently  considen 
the  question  of  icarrauging-  the  workii 
hours  of  coal  trimmers  and  tippers  at  tl 
South  Wales  ports.  If  will  lie  remember, 
that  the  owners  proposed  a  reversion 
the  broken  shift  system  of  day  antl  ii'i: 
work,  but  the  irimniers  adhered  to  tlu 
jiresent  working  houi-s.     After  con>id( 
able  d  iscussion,   hoAvever,  the  trininit'i 
representatives  offered  io  extend  tlf(> 
ing  hours  by  one  in  order  to  enable  ili' 
to  take  a  half-hour   for    meals  in  c;i' 
shift,  thus  giving  a  full  eight  hours'  voi 
it  being  contended  that  with  a  gciuM 
tig-htening    up    all    lound    this  avou 
meet  the  requirements  of  the  ti'ade.  T- 
owners  could  not,  however,  accept  tl- 
view,  and  agreed  that  a  joint  repoir  ■ 
presented  to  the  adjourned  national  <'i 
feience,  which  takes  place  in  Lo»«li)i' 
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How  Other  Industries  Stand. 


1     MOTOR  CAR   INDUSTRY  IN 
^  SCANDINAVIA. 

iTlie  largest  aud  by  far  the  most 
'.portaiit  motor  ear  mauufacturiny  plant 
Scaudinavia  until  a  year  ago  was  the 
\  aula  Vabis,  with  headquarters  at  Stock- 
Jm   and    factories  at    Sodertelje  and 

•  alnio,  Sweden,  at  Copenhagen,  Deu- 
ark  and  at  Moss,  ^vorway.  The 
!,iedish    factories,    with    a    capital  of 

,0U0,000  crowns,  employed  about  700 
.Srkmen;  the  Danish  factory,  capitalised 

r  1,500,000  crowns,  employed  in  nonnal 
i'mes  about  120  worknuMi  ;  the  ?v oi  wegiau 
'anch,  entirely  independent  ftuancially, 

IS  about  half  the  size  of  the  Danish 
"story.    These  plants  produced  until  the 

pression     altogether    al)out    800  cars 

•  uually,  most  of  which  were  trucks, 
nee  models  of  jjassenger  cars  were  built 

130  h.p.,  50  h.p.  and  TO  h.p. — and  six 
jv)dels  of  trucks  ranging-  in  size  from  1.^, 
j<i  6  tons. 

[Libout  a  year  aao  the  Scania  N'abis  got 


^to  financial  difficulties  which  caused 
l|uidation.    A    reorganisation    is  now 


Ung  effected  in  Sweden  under  the  name 
[    Aktie])o]aget    ' '  Vardsh(dmen  "  ;  the 
imish  factory   continues  under  the  old 
me  and  has  kept  up  the  manufacture  of 


I A  ^,000  H.P.  OPPOSED  PiSTON  ENGINE. 

jl'he  principle   of   uperatioii    of    oppo.sed  piston 
Ijines,   with    uppositely-moving    jiistons,    is  one 
i  tt  has  for  long  been  '  familiar  to  engineers,  but 
^  completed  3,000  i.li.p.   machine  of  this  type 
■t  installed  bv  Messrs.  William  Doxford  &  Sons 
i;l  ,  Palhon  Shipyard,  Sunderland,  in  the  motor 
p"  Dominion  Miller"  (Messrs.  Furiicss,  Withy 
Co.)  presents   the  culmination    of   wune  dozen 
irs  of  intensive  experimental  work   pursued  by 
!  Sunderland   firm   of   shipbuilder-    iiiid  marine 
jineers.      In  the  opposed-piston  typ.'  engine 
'lower  piston  is  coupled  to  tln'  central  and  upper 
side  roads  to  the  two  outer  of  the  three  cranks 
■  unit   crankshaft,    the    cylinder    heads  being 
ilished  as  the  oppositely-moving  pistoais  take  the 
tee  of  combustion  upwards  and  downwards, 
i  II  the  early  siages  of  Messrs.  Do.xford's  investi- 
[i.-ions  a  single-cylinder   opposed-piston    unit  was 
listructed  and  brought  into  use  the  year  that  sav, 
1'  outbreak  of  war,  aud  plans  were  nuule.  when 
kcumstances  permitted,  to  build  a  3,000  h.p.  slow 
red  engine  suitable  for  merchant  work.  This 
Ls  a,cconiplished  in  the  case  of  the  engine  fitted 
I  the  now   well-known    motor   ship    ••  Yngaren. 
f.l  the  latest  tvpe,  as  indicated  in  the  accompan\- 
;  photograph,"  reveals  a  limited  number  of  modifi- 
tions  on  the  previous  product,  the  most  notice- 
he  conoerning  the  drive  to  the  port  and  starboard 
Fiishafts. 

\\n  essential  feature  of  the  Doxford  engme  is  the 
;inder  liner,  which  is  a  simple  tube  grooved  on 
outside  f(n-  water-  circulation,  and  provided  at 
lower  end  with  scavenging  air  entry  ports  to 
le  the  air  an  upward  sweep,  and  at  the  upp(-r 
il  with  exhaust  poi-ts.    This  liner,  over  the  work- 
portion  of  its  length,  is  pressed  into  a  water 
'ket,  and  in  the   centre,   in   way   of   the  com- 
ition  chaml;er,  has  the  necessary  lioles  for  two 
1  injection  valves  and  an  air-starting  non-return 
ve.      Between    the    two    centre    cylinders  is 
.  luged  a  vertical  double-acting  scavenging  pump, 
I, /en  from  the  crankshaft,   supplying  scavenging 
i   to  the  cylinders  at  a  pressure  of  about  21b. 
eLvc  atmosphere  to   drive   out  the  products  of 
ibustion  and  discharge  them  to  a  water-cooled 
ncer  attaclied  to  the  back  of  the  engine, 
ho  main   feature   of   the   design   is  that  solid 
'<.?tion  of  fuel   oil  is  adopted,   the  fuel  being 
icted  into  the  cylinders  at  a  pressure  of  nearly 
jOOlb.  per  square  inch  at  the  instant  wlicn  the 


gears,  for  which  the  old  company  had 
made  a  name  for  itself.  Accordingly,  it 
may  be  said  that  Scania  Vabis  is  to-day 
out  of  business  as  an  automobile-manu- 
facturing concern  J  but  it  is  possible  that 
the  high  t[tiality  and  former  success  of  its 
c;us  may  bring-  about  a  further 
reorganisation  of  the  company  for  the 
renewed  manufacture  of  automobiles 
when  times  are  moie  nornuxl. 

De  Forenede  Automobilfabrikkej 
(United  Automobile  h";i(t(.ries),  witli 
iicadquarters  at  Odense,  Denmark,  aud  a 
branch  factory  at  Copenhagen,  was 
started  about  five  years  ago  by  uniting 
three  existing  Danish  automobile  factories 
— the  Thomas  B.  Thrige  at  Udense  and 
tJie  Anglo-D;ine  ;ind  the  Jan  in  Copen- 
hagen. This  conc^ern  has  ;i  cai)ital  of 
2,000,000  crowus,  employs  about  200 
workmen,  and  produces  200  cars  anntially 
under  the  ti-ttde  name  "Triangle."  Its 
output  is  almost  entirely  trucks,  which 
aie  very  substantial  aud  economical  in 
upkeep.  Motor  locomotives  are  also 
numufactured  by  this  concern.  The 
financial  rating  of  the  company  is  very 
good  in  spite  of  the  general  bad  condition 
of  the  local  automobile  market. 

In  addition,    Kramper  and  Jorgeu.seu 


air  hajs  been  compressed  in  the  cylinders  on  the 
inward  stroke  of  tlie  pistons  to  about  300  lb.  per 
square  iiich.  Effective  combustion  is  sectired  by 
leaving  a  portion  of  each  of  the  pistons  uncooled  at 
tlie  top  to  maintain  a  high  temperature  throughout 
the  cycle. 

The  latest  Doxford  opposed-piston  oil  engine  is  a 
four-cylinder  unit,  designed  to  give  3.000  i.h.p.  at 


3,000  h.p.    Opposed-Piston  Engine. 

77  revolutions  per  miimte,  liaving  four  cylinders 
22|  in.  diameter  and  a  piston  stroke  for  each  piston 
of  ^f-)  of  a  total  of  91  in.  In  a  seven  days'  con- 
tinuous trial  on  Anglo-American  oil  the  daily  con- 
sumption of  such  fuel  was  12'38  tons.  The 
mechanical  efficiency  came  out  at  85'6  per  cent, 
giving  a  shaft  horse  power  of  2,610.  A  4,350  i.h.p. 
Doxford  engine  is  now  suggested  for  a  twin-screw 


(tlie  "  (jideon  motor  car.s),  of  Horsens, 
Denmark,  and  A/B  Tidarholms 
Fabrikker  of  Sweden,  have  until  recently 
been  manuftuturing  automobiles  in 
Scandinavia.  Both  these  firms,  however, 
are  now  out  of  the  motor  car  manufac- 
turing ])usiness,  and  there  is  no  present 
(nadence  that  they  will  enter  this  field 
again. 

WEEKLY  OUTPUT  OF  COAL. 

We  give  below  a  statement  of  the  coal 
output  at  the  mines  of  Great  Britain  for 
the  four  weeks  ended  March  18.  For  the 
week  ended  March  18  the  output  was 
4,950,900  tons,  as  compared  with 
4,995,900  tons  in  the  previous  week,  and 
4,240,400  tons  in  the  week  ended  March  19, 
1921. 


Feb.  2.^.  Jfar  ■]. 

Distiict.".  Tone.  Toiir. 

>Jortlmmberlan<l   27-2,300  253,700 

Durb.atn    690,000  675,100 

Yorkshire    Si- 0,600  SSii.SOO 

Lancashire,  Cheshire. 

aud  Ni-rth  Wales   4-20,300  417, jOO 

Derby,  Not  tingham  and 

Leicuster   048,500  041,300 

Stafford,  Shropshire, 

Warwick,  Worcester  376,700  373,600 
South  Wales  and  Mon- 

mijuth^.Iiire   072.000  987,600 

Obher  Euglish  Districts  98,600  99,200 

Sootlaud   080,800  704,400 


Mar.  11. 
Tous. 
274.300 
689,900 
872,000 


Mar.  18 
Tons. 
255,200 
673.H00 
855,700 


40(i,400  ■m,200 

623,900  601,700 

304,400  370,100 

074,800  1,012,500 

99,700  !-7.700 

6S9,9U0  6,-4,000 


Total    5.040,600   5,038,900   4,0a5,900   4,r  53,900 


liner,  with  a  piston  speed  of  710  ft.  per  minute  and 
a  mean  effective  pressure  of  801b.  per  square  inch. 

Among  other  unique  features  claimed  for  this 
type  of  engine  is  the  saving  in  floor  space  when 
installed,  by  comparison  with  a  vessel  equipped 
with  double  reduction-geared  turbine^;. 


SCOPE  OF  THE  ELECTRIC  FURNACE. 

The  tliird  annual  general  meeting  of  the  West 
Yorkshire  Metallurgical  Society  was  recently  held 
in  Leeds,  when  tiiree  papers  were  given  dealing 
with  the  various  pliases  of  the  work  of  the  electric 
furnace. 

"  The  present  and  future  scope  of  the  electric 
furnace  in  the  manufacture  of  tool  steel  "  was  the 
subject  of  a  paper  by  Mr.  F.  Rowlinson,  of 
lJudderstield.  Mr.  Rowlinson  said  the  question  as 
to  w-liether  the  electric  furnace  was  capable  of  turn- 
ing out  tool  steel  of  the  best  crucible  quality 
depended  "largely  on  what  was  melted,  but  also  oii 
the  method  of  melting  and  the  l.mitations  and 
characteristics  of  the  melting  furnaces.  The  electric 
furnace  would  justify  itself  economically  by  hand- 
ling high  quality  steel  in  larger  quantities,  by 
ine;tiiig  in  hundredweights  instead  of  pounds,  and 
by  higher  thermal  efficiency. 

In  general,  economy  must  be  sought  by  applying 
qu;intity  methods  and  appliances  to  quality  produc 
linn,  lie  submitted  tJiat  the  electric  furnace  couhi 
liriiduce  in  every  respect  tool  steel  equal  to  th.' 
finest  crucible  steel. 

Messrs.  A.  A.  Liardet,  H.  P.  Abel  and 
W^est,  all  of  Bradford,  had  prepared  a  paper,  read 
by  Mr.  Liardet.  on  "  The  single-phase  electric 
fui  nace.  liiis  held  tliat  there  were  no  difficulties 
in  ulilniniug  single-phase  alternating  or  unbalanced 
thret-jjliase  current,  no  type  of  electric  furnace  was 
simpler  to  handle,  cheaper  to  maintain  and 
operate,  and  more  adaptable  for  general  steel  foun- 
dry requirements  than  the  single-phase  single- 
electrode  furnace. 

The  manufacture  of  non-ferrous  alloys  in  the 
electric  furnace"  was  the  subject  of  a 'combined 
paper  by  Mr.  F.  Kilburii  and  Mr.  H.  C.  Dews, 
both  of  Huddersfield.  Mr.  Dews  said  many  types 
of  furnace  might  be  used  for  a  single  alloy  and 
many  alloys  might  be  made  in  any  single  kind  of 
furnace,  but  the  results  would  not  be  satisfactory 
always. 
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[FROM  CORRESPONDENTS  AT  HOME  AND  ABROAD.] 


NEWCASTLE-ON-TYNE. 

(Feom  Our  Own  Correspondent.) 

In  view  of  the  bare  berths  on  Tyueside 
it  is  rather  startling  to  learn  that  one 
North-East  coast  firm  of  shipbuilders  has 
received  an  order  for  28  vessels  at  once. 
It  is  true  that  the  A-essels  are  only  motor 
boats,  but  the  order  is  a  promising  one  for 
,the  new  Amble  Shipbuilding  Co.  on  the 
Coquet,  which  has  secured  it.  This  com- 
pany is  a  subsidiary  of  Messrs.  Palmer's, 
of  Jarrow,  and  the  order  has  been  placed 
by  a  new  London  flotation  which  aims  at 
placing  the  28  boats  on  the  Thames  for 
pleasure  service  this  autumn. 

The  motor  boats  will  be  lUUft.  in 
length,  16  ft.  beam,  and  will  each  carry 
2UU  passengers.  They  will  be  of  the 
twin-screw  type  with  Thorneycroft 
engines.  The  design  shows  a  smart 
double-deck  type  of  vessel,  the  upper  deck 
being  continuous  throughout  with  two 
refreshment  saloons.  The  boats  will  have 
an  outer  shell  enclosing  the  hull  of  the 
boat  ijroper,  so  that  in  the  event  of  an 
accident  the  boat  will  remain  afloat, 
lievolving  seats  will  be  provided  as  on  a 
tramcar,  and  the  service  will  run  from 
Woolwich  to  Hammersmith. 

Writing  of  shipbuilding,  it  is  interesting 
to  note  that  in  the  absence  of  the  regular 
hands  apprentices  helped  to  launch  the  new 
Ilunciman  boat,  the  9,200  ton  Eastmoor, 
at  Howdon,  last  Friday.  The  Soviet  ship, 
Lenin,  is  in  the  Tyne  to  be  repaired  at 
Jarrow. 

The  writer  hazarded  the  opinion  a  few 
weeks  back  that  if  the  new  oil-transformed 
Cunarder  Mauretania  did  not  encounter 
any  ice  on  her  first  voyage  to  America  her 
speed  would  approach  a  record.  There 
chanced  to  be  ice,  yet  on  her  last  day  the 
liner's  speed  averaged  25'31  knots  per 
hour  as  against  her  world's  record  speed 
of  2G'0'6,  and  this  with  her  engines  not 
"  all  out  "  in  view  of  the  fact  that  it  was 
their  first  trial  on  open  sea. 

One  of  the  earliest  effects  locally  of  the 
shipbuilding  strike  was  the  stoppage  at 
Messrs.  Smith's  Dock  Co.'s  yard  at  North 
Shields  of  work  upon  the  steamer 
Ampullaria,  upon  which.  £25,000  would 
have  been  spent  in  wages  alone,  says  the 
managing  director,  in  seven  weeks.  An 
appeal  was  made  last  week  for  the  men  to 
remain  in  to  finish  the  job;  they  refused, 
and  the  vessel  has  had  to  be  undocked  and 
sent  to  Rotterdam. 


SHEFFIELD. 

(From  Our  Own  CoRREsroNDENT.) 

With  the  situation  as  it  is  at  the  time 
of  writing,  the  least  said  about  engineer- 
ing trade  prospects  and  the  better  no 
doubt.  On  the  whole,  however,  several  of 
the  firms  are  carrying  on  well  in  spite  of 
the  lock-out,  as  some  apprentices  have 
remained  in  and  are  helping  maintenance 
work  well.  The  employers  have 
approached  the  jjarents  of  those  boys  who 
have  responded  to-  the  call  of  the  union 
agitators  and  threatened  them  with  prose- 
cution or  the  cancellation  of  indentures. 

For  the  present  the  forges  and  rolling 
mills  generally  are  working  two  and  three 
days  a  week,  and  are  outside  the  pale  of 
the  lock-out  confiict.  Rumour  was  very 
busy  early  in  the  week  that  Brown- 
Bayley's  steelworks  were  to  be  closed 
indefinitely,  but  on  enquiry  I  was  told  to 
strongly  em^jhasise  that  there  was  not  a 
word  of  truth  in  anj-  such  statements. 
Whether  this  alleged  stoppage  was  sup- 
l)osed  to  be  a  sequel  to  the  engineers' 
trouble  was  not  at  all  clear.  Meanwhile, 
there  is  much  need  for  more  hand-to-mouth 
orders  if  the  steelworkers  are  to  be  able 
to  carry-on  even  at  their  present  low 
standard. 

Since  I  wrote  about  Hadfield's  Ltd.  and 
their  relationship  with  the  Vulcan 
Foundry,  Newton-le- Willows,  I  bave 
learnt  that  the  compact  between  the  two 
firms — based  on  an  exchange  of  shares — 
rests  on  an  agreement  for  supplying  the 
Vulcan  people  with,  steel  castings  for  their 
rail  and  locomotive  work.  Hadfields,  who 
have  the  biggest  steel  foundry  in  the  world 
— a  strict  statement  of  fact,  it  should  be 
noted — -specialise  in  castings  for  that 
jiurpose,  and  are  equipped  to  meet  a  big 
demand  on  time  and  price  as  soon  as  things 
become  normal. 

A  report  of  the  Advisors  Board  of  the 
Cutters'  Co.,  of  Hallamshire — which, 
properly  understood,  is  the  g-overning 
body  of  Sheffield  industry;  the  name 
"cutlers"  being  derived  from  the  old 
days  when  this  ancient  guild  represented 
the  then  staple  trade  of  the  town,  cutlery 
— is  just  issued.  It  i-eveals  again  ati 
amazing  amount  of  piracy  of  the  name 
and  fame  of  Sheffield  in  various  parts  of 
the  world.  It  is  an  amazing  fact  that  in 
many  countries  applications  have  been 
made  to  register  the  Avord  "  Sheffield"  as 
a  trade  mark,  or  goods  have  been  falsely 
marked  "  Sheffield."  American  traders 
are  veiy  unscrui)ulous  in  adopting  this 
method.  The  result  is  that  the  Advisory 
Committee  has  to  be  watchdogs  of  the 


world  in  the  hope  of  preventing  pinr 
or,  where  countries  have  decided  aga,' 
"Sheffield  "  being  stamped  on  goods  ji 
made  in  "  Sheffield,  England,"  to  eiit 
actions  in  the  courts. 


BIRMINCHASVI. 

(From  Our  Own  Corresroxdent.) 

One  of  the  leading  employers  in  1 
engineering  industry  said  to  me  receutl 
"  If  we  could  only  get  a  definite  prouii 
that  luider  no  circunistaiices  should  ai 
inteiference  with  eiuploynient  be  mad 
we  should  feel  (li.s])osed  to  accept  what 
regard  as  moderately  bad  terms ;  what  ^ 
want  to  know  is,  what  our  productit 
costs  are  going  to  be ;  after  all  wages  a 
the    great    basis    of    production  cos 
Labour  takes  the  lion  share  as  it  shoiil 
but  until  we  can  give  definite  quotatioi 
and  know  that  we  shall  not  be  let  do\ 
over  those  quotations,  we  shall  not 
satisfied.       Tfiere   has   been    too  nm 
patchwork    and   following  of  the  pri 
ciple  of  expediency ;  now  we  want  soi) 
thing  savouring  of  principle,  because  tl 
which  savours  of  principle  is  apt  to 
solid  and  enduring."  ' 

A  communication  was  issued  on  M( 
dav  afternoon  from  the  Birmingham  a 
W  estern  District  of  the  National  Uui 
of  General  Workers  to  the  effect  that  i 
wage  cuts  tentatively  agreed  to  by  i 
representatives  of  that  union  on  Thursd 
of  last  week  had  been  referred  to  i 
general  council  of  the  union,  and  tl 
body  had  passed  a  resolution  in  1 
following  terms,  and  that  resolution  1 
been  forwarded  to  the  Employers'  Fede 
tion  :  — 

"  In  view  of  our  affiliation  to  t 
Federation  of  Engineering  and  Nh| 
building  Trades,  this  general  coiii)  I 
cannot    at    present    enter    into  a 
separate  agreement  with  the  Eiiginej 
iug  and  National  Employers'  Fedei 
tions      (Birmingham      and      AV(  Iv 
hampton    District    Association)    .  tl 
on     wages     reductions     or  on 
demand     of     emijloyers    with  i..^:;! 
to  managerial  functions.    The  gfiic|l 
council  will  stand   by  any   agree  nu  t 
which  may  be  arrived  at' betwec!i  " 
unions    now    in     dispute  with 
Employers'  Associations  on  the  quest  n 
of  managerial  functions." 
Fpon   enquiring  at  the   office  ol  ' 
l^iigineer  and  Employers"  Federation  h 
liirmingham,  the  information  was  lii  n 
that    no    official    intimation    had    b  n 
received  by  the  employers'  orgauisalii. 
either  in  Birmingham  or  at  the  ceuUl 
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idquarters  in  London,  to  the  effect  that 
i  General  Oonntdl  of  the  National 
lion  of  General  Workers  had  repudiated 
;  arrangements  made  hy  those  with 
oni  the  employers  neg'otiated.  The 
iploj-ers  state  offieially  that  the  posi- 
n  arrived  at  stands  thus:  "A  confer- 
ee was  held  in  liondon  on  March  30 
tween  the  Employers'  Federation  on  the 
e  part  and  the  union  on  the  other  to 
isider  the  Birmingham  situation, 
ter  considerable  discussion,  the  joint 
■morandum  for  a  16s.  a  week  reduction  in 
ree  cuts  was  finally  mutually  agreed 
on.  The  document  was  signed  by  the 
nirnian  and  secretary  of  the  Employers' 
deration,  and  handed  to  the  chairman 
the  other  side,  who  volunteered  to  have 
signed  on  behalf  of  the  union  and 
urned  the  following'  day.  It  would 
pear,  however,  that  the  general  council 
s  intervened  and  refused  to  ratify  the 
reement  come  to  by  its  representa- 
es."  I  may  say  that  the  National 
iciety  of  Brass  Workers  and  Metal 
^chanics  volunteer  the  statement  that 
'>y,  as  a  body,  have  had  no  conference 
Ith  the  National  Employers'  Federation 
J  the  question  of  any  reduction  in  the 
',es  of  wages,  and  that  the  agreement, 
Wefore,  does  not  touch  their  members 
',  any  way. 

■  One  engineering  firm  in  the  Midland 
ja.  has  done  qiiite  a  substantial  trade  in 
■itor  mowers,  and  they  are  inclined  to 

nk  that  it  is  only  a  question  of  money 
I'ing  a  little  more  plentifiil  for  a  con- 
i'erable  demand  for  these  to  spring-^  up. 
j  ey  are  by  no  means  expensive,  consider- 
[r  the  work  they  do,  for  a  motor  mower 

II  rut  a  huge  county  cricket  ground  or 
[arolf  fairway  in  a  comparatively  short 
he. 

[k  great  deal  has  been  said  during-  the 
''t  few  weeks  about  the  possibilities  of  the 
{itish  Industries  Fair  now  located  at 
I  ^tle  Bromwich:  all  sorts  of  shadowy 
•  rgestinns  have  been  made  for  housino- 
I  affair  in  the  centre  of  the  city.  If 
li  re  is  one  thing'  more  certain  than 
Eibther,  it  is  that  there  is  very  little  or 
chance  of  the  Oastle  Bromwich  site 
Inig  interferred  with  for  many  years, 
f|;hoiigh  it  would  be  a  magnificent  thing 
i  the  fair  to  come  to  the  centre  of 
I'mingham.  There  are  rdentv  of  sites, 
V  the  cost  would  be  prohibitive:  at  the 
Hue  time  if  the  fair  is  ever  to  rival 
]  ipzig,  migration  will  have  to  be  made. 


BARROW. 

,  I) 

!  jjCFHOM  Our  Own  Correspondent.) 

_  ,''n  view  of  the  difficulties  of  the  present 
ii  ustrial  position,  the  annual  rertort 
o|  the  Barrow  Hematite  Steel  Co.  Ltd. 
h'l  not  to  be  regarded  as  representins"  an 
ojinary  trading  loss,  nor  as  beiuQ-  indica- 
ti!  of  the  company's  capabilities  and 
p|spects.  Mvich  progress  has  been  made 
■^ih  the  extensions  and  improvements  of 
p[at  which  were  commenced  a  year  or 
t^'  asro.  The  gas  cleaning-  plant,  and 
sf'^ral  modern  gas  engines  which  have 
b{n  installed,  are  now  in  commission, 
ai(  an  additional  blast  fnrnace  and  stoves 
up-to-date  lines  have  been  completed. 
Tise   developments,    it   is  anticipated. 


will  fully  justify  the  expenditure  incurred 
when  fuller  activities  become  warranted. 

A  similar  progTessive  policy  has  been 
pursued  in  the  steelworks  department,  but 
having"  reg-ard  to  the  general  conditions  of 
labour  and  trade  the  programme  of  im- 
provements has  been  temporarily  brought 
to  a  standstill.  The  directors  now  make 
an  official  announcement  that  they 
decided  to  abandon  the  lease  of  Park  mine 
at  the  close  of  the  year.  This  step  has 
been  taken  because  of  the  unprofitable 
working*  of  the  mine.  For  68  years  metal 
has  been  taken  from  Park  amounting  in 
the  ag'gregate  to  millions  of  tons.  It  has 
meant  employment  for  at  least  500  hands, 
and  while  some  of  these  will  now  be 
absorbed  in  neighbouring-  properties,  the 
majority  are  faced  with  the  necessity  of 
migrating  to  other  districts. 

Great  satisfaction  has  been  experienced 
at  the  Barrow  works  of  Messrs.  Yickers 
Ltd.,  from  the  latest  repoi-ts  to  hand,  con- 
cerning the  bebaviour  of  the  Anglo- 
American  Oil  Company's  tank  ship 
Narragansett.  The  vessel,  which  was 
built  at  Barrow,  is  equipped  with  two 
sets  of  Vickers'  solid  injection  oil  engines, 
each  developing  1,250  b.h.p.  Up  to  date 
she  has  covered  95,000  miles  at  an  average 
speed  of  10'5  knots,  with  a  fuel  consump- 
tion of  94  to  10  tons  per  day,  while  carry- 
ing a  cargo  of  10,000  tons  of  oil.  The 
only  repairs  required  have  been  of  an 
insignificant  character. 


SOUTH  STAFFORDSHIRE  AND 
WORCESTERSHIRE. 

(From  Our  Own  Correspondent.) 

The  Black  Country,  and  Wolver- 
hampton in  particular,  is  fortunate  in 
having  been  able  to  steer  clear  very 
largely  of  the  engineering  trouble.  The 
iron  and  steel  trades,  particularly  the 
latter,  are  showing  marked  improvement, 
and  are  recovering  something  approaching 
stability.  The  motor  trade  is  switching 
on  to  its  busiest  season  and  has  a  healthier 
tone,  showing-  increasing  activity.  A 
further  300  workers  have  been  taken  on 
in  the  motor  trades  during  the  past  week. 

The  outlook  in  the  steel  department  is 
brighter  and  prices  remain  firm.  Some 
sellers  of  billets,  in  fact,  are  quoting  an 
additional  2s.  6d.  on  the  5s.  added  a  fort- 
night ago,  making-  the  present  quotation 
£7  12s.  6d.,  but  it  does  not  appear  that 
makers  are  doing  much  business  at  this 
price.  The  railways  are  better  buyers, 
and  there  are  signs  of  a  good  deal  of  rail- 
way work  being  given  out  in  the_way  of 
bridge  replacements,  station  repairs,  and 
rolling  stock  renewals,  just  so  soon  as 
the  labour  troubles  are  settled.  Rerollers 
have  increased  their  selling  price  for  bars 
from  £9  5s.  to  £9  10s.,  following  upon  the 
higher  value  of  billets  and  semi-finished 
material  generally. 

One  large  firm  of  Black  Country  iron- 
masters were  able  to  start  a  couple  of 
rollers  working  last  week  after  months  of 
idleness.  Merchant  iron  continues  to  be 
sold  at  £11  7s.  6d.,  although  the  standard 
remains  £12.  Nut  and  bolt  iron  con- 
Hnues  to  weaken,  and  sales  have  been 
effected  this  week  at  £10  7s.  6d.  per  tou 
delivered  Darlaston,  though  some  makers 


continue  to  ask  £10  10s.  Scottish  mills 
are  seeking-  business  here  for  crown  bars, 
quoting  £ll  10s.  delivered.  Local  pro- 
ducers will  not  be  undersold  on  these 
terms.  Business  in  galvanised  sheets  is 
({uiet,  though  it  has  looked  up  a  little 
during  the  week.  Sheet  manufacturers 
declare  that  £16  5s.  per  ton  for  home  and 
£16  for  export  are  such  prices  as  only 
produce  an  unsupportable  loss.  Efforts 
liave^  however,  been  made  to  break  down 
even  these  quotations.  Black  sheets  are 
making  £11  10s. 

A  few  home  engineers  it  is  reported  are 
taking  in  supplies  of  pig  iron,  buying 
l)eing  considered  a  fairly  safe  proposition 
from  the  point  of  view  of  price.  The 
market  for  foundry  iron  has,  of  course, 
been  greatly  effected  by  the  engineering 
trouble,  and  consumers  have  not  been 
tempted  even  by  the  present  low  price  to 
buy.  With  the  prospect  of  foundries 
liaving  to  close  down  comes  the  talk  of 
some  blast  furnaces  which  have  been 
restarted  having  to  be  damped  down 
again.  Midland  prices  are  now  below 
those  of  Cleveland,  and  it  is  reported  that 
several  cood  export  orders  have  come  to 
the  Midlands  lately.  Derbyshire  No.  3 
foundrv  is  n noted  £4  2s.  6d.  to  £4  5s., 
forge  £3  12s._  6d.  to  £3  _15s..  while 
Northamptonshire  foundrv  is  £4,  and 
forge  about  £3  10s. 


BRISTOL. 

(From  Our  Own  Correspondent.) 

The  Bristol  Docks  Committee  some  time 
ago  were  induced  to  commence  repairing 
and  constructional  works  at  Avonmouth 
by  the  distinct  promise  of  the  Government 
Unemployment  Grants  Committee  to  pay 
60  per  cent  of  the  wages  for  some  months, 
and  that  applications  for  continued 
assistance  would  receive  sympathetic 
treatment.  Some  time  ago  the  Govern- 
ment committee  turned  down  an  applica- 
tion for  further  grants,  and  informed  a 
civic  depiitation  from  Bristol  that  no  more 
money  was  available.  This  meant  throw- 
ing some  hundreds  of  men  out  of  work, 
and  that  some  of  the  work  would  become 
derelict.  In  Bristol,  and  at  AA^onmouth, 
the  opinion  is  strongly  held  that  it  would 
be  wickedly  wasteful  not  to  finish  certain 
important  Avorks  that  are  well  advanced 
towards  completion,  and  would  absolutelv 
perish  if  operations  ceased  for  any  length 
of  time.  Persistent  efforts  have  been  made 
to  obtain  a  continuance  of  the  Govern- 
ment grants  to  the  Corporation  in  this 
respect,  so  far  without  avail,  and  the 
Government  Departments  state  that  they 
are  bound  to  the  strictest  economy,  and 
must  refuse  all  such  applications. 

Mr.  A.  S.  Ray,  of  the  Canadian  Pacific 
Railway  Co.,  and  chairman  of  the  Bristol 
Steamship  Owners'  Association,  recently 
emphasised  the  danger  threatened  to  the 
port  of  Bristol  through  increasing  com- 
petition the  port  has  to  meet  in  her  own 
channel.  He  referred  particularly  to  the 
tinplate  business,  and  pointed  out  that  the 
local  f.o.b.  rate  put  the  liner  companies 
operating  from  Bristol  out  of  the  running. 
A  large  portion  of  the  tinplate  trade,  so  far 
as  the  North  Atlantic  export  traffic  is  con- 
cerned, was  formerly  dealt  with  through 
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Avonmoutk,  and  it  materially  assisted 
Bristol's  export  bnsiness  by  guaranteeing 
to  the  berth  liners  a  certain  amount  of 
West-bound  cargo.  In  the  early  months 
of  the  prolonged  slump  in  trade  it  was 
recog-nised  by  the  liner  comjianies,  wlio  are 
more  or  less  tied  to  one  business,  tliat  com- 
petition by  the  vessels  referred  to  is  likely 
to  become  a  serious  matter.  The  numliei 
of  loading  ports  on  the  other  side  liave  Ijeeii 
increased  and  the  places  of  call  for  dis- 
charge on  this  side  have  been  added  to. 
Bristol  lost  a  fair  amount  of  business,  as 
Swansea  was  obviously  able  to  comiiete 
for  the  traffic  on  much  more  favourable 
terms  than  Bristol  could,  the  absence  of 
the  need  of  transhipment  being  an 
important  factor  in  favour  of  Swansea, 
and  also  the  ([uestion  of  cost.  It  is  essen- 
tial to  the  future  welfai'e  of  the  port  of 
Bristol  that  its  liner  bertli  connections 
he  maintained. 


GLASGOW  AND  DISTRICT. 

(FEOii  Our  Own  Correspoxdent.) 

With  the  stoppage  of  work  now 
extended  to  the  shipbuilding-  trades,  and 
the  lockout  notices  posted  to  almost  all 
unions,  tlie  whole  of  the  Clyde  shipbuild- 
ing and  engineering  trades  will  be  at  a 
standstill. 

While  the  engineering  dispute  had  its 
oiigin  over  the  question  of  "  managerial 
control  "  the  wages  cut  is  the  ship- 
buildeis'  grievance,  a  basis  by  the  way, 
which  is  more  I'eadily  understood  by  the 
rank  and  file,  and  one  with  which  they  have 
more  sympathy  tlian  the  "  contiol  "  basis. 
The  real  jjosition  is  that  unless  wages  are 
substantially  reduced  so  that  we  can  com- 
pete with  the  world's  producing  centres 
there  will  soon  be  no  industry  in  a  posi- 
tion to  pay  wages  of  any  kind.  Already 
we  have,  and  are,  losing  shipbuilding  and 
engineering  contracts  of  all  kinds  to 
foreign  competitors,  so  that  lower  prices 
are  an  immediate  necessity. 

The  masters  have  failed  to  solve  this 
problem,  so  that  suLi  uesI  ions  from  tlie 
other  side  would  be  in(er;>~t  iiig. 

Scottish  steelworks  are  only  employed 
up  to  about  20  per  cent  of  their  productive 
capacity,  and  consequentlv  distress  is  very 
prevalent  in  Lanarkshire.  Steel-plate 
mills  w-ere  doing  well  for  a  time,  but  the 
export  demand  has  fallen  off  again. 

Freights  are  easing  a  little,  but  still  too 
high  to  enable  makers  to  Cdinti.'ie  foi- 
foreign  business.  Shin-plair-  nc  un- 
changed at  £1  10s.  and  boiler-plates  £14 
per  ton  at  Glasgow. 

The  coal_  industrv  in  the  Fifeshire  a))d 
Lothians  districts  is  still  quite  busy  with 
export  orders,  chiefly  for  Baltic  ports. 

Builders  of  locomotive  wagons  are 
interested  to  leain  that  the  Indian  Govern- 
menf  contemplate  placing  large  ordp-'s  for 
rollina-  stock,  in  which  Glasgow  district 
will  Hkelv  participate. 

The  machine  tool  trade,  whu-li  for  a  lime 
looke-l  like  coming  to  life  again,  has  sns- 
taiTiP'l  another  nasty  setback  h\  the  labour 
troubles.  Meantime,  foreign  en(i;uiries 
are  nnore  numerous  than  they  have  bepn  for 

T-^nr,  and  home  buyers  are  beginning  to 
nibble. 

The  low  sliipbuildinij'  oulput  froTU  <bp 


Clyde  in  March  gives  an  indication  of  the 
present  serious  position  of  the  industry. 
In  all  14  vessels  of  26,850  tons  were 
launched,  including  two  large  twin-screw 
nu)tor  ships,  one  twin-screw  geared 
turbine  liner  and  a  coaster.  Tn  March  of 
lasl  year,  -10  shijis  of  o(i,41()  ions  were  put 
into  the  river. 

The  first  (quarter  of  1022  shows  a  total 
of  31  vessels  of  106,062  tons  launched, 
compared  with  62  vessels  of  149,841  tons 
in  1921. 

The  position  in  the  Clyde,  as  elsewhere, 
is  simply  this,  that  the  work  on  hand  is 
nearing  an  end  and  nothing'  new  is  being 
ordered,  and  will  not  be  until  ships  can  be 
produced  at  less  money.  The  result  of  the 
jiresent  deadlock  w'ill  determine  whether 
Clyde  shii)building'  is  to  become  a  thing  of 
the  past,  or  to  g'o  on  improving  what  has 
become  a  seriorrs  position. 


CARDIFF. 

(From  Our  Own  Correspondent.) 

An  event  of  the  first  importance  to  South 
Wales  generally  took  place  recently  when 
the  whole  of  the  docks  and  railways,  with 
the  exception  of  the  property  of  the 
Swansea  Harbour  Trust,  passed  formally 
under  the  control  of  the  Great  Western 
Railway  Co.  As  far  as  the  dock  under- 
takings of  South  Wales  are  concerned, 
they  will  now  be  under  the  control  of  Mr. 
J.  H.  Yickery,  J. P.,  the  ex-general 
manager  of  the  Newport  (Alexandra 
and  South  Wales)  Docks  and  Rail- 
way Co.,  who  has  made  his 
headquarters  in  the  offices  of  the 
Cardiff  Railway  Co.  at  the  Bute  Docks, 
■lust  how  much  "bringing-  u])-to-date" 
the  Cardiff  Docks  will  require  is  not 
known,  but  it  is  stated  on  fairly  good 
authority  that  at  least  £2,000,000  will 
have  to  be  spent.  To  make  good  the 
dilapidations  during"  the  war  period  the 
Great  Western  Railway  Co.  intend  to 
spend  some  £500,000  to  £1,000,000. 

For  nearly  thiee  years  the  Hendy 
Hematite  Iron  Ore  Co.  have  been  pros- 
pecting in  and  around  Pontyclun,  and  it 
is  now  announced  that  they  have  struck  a 
rich  pocket  of  ore  containing"  many 
thousands  of  tons.  As  this  is  quite  close 
to  the  Taff  Vale  Railway  and  the  Great 
Western  Railway  the  construction  of  quite 
a  short  length  of  tram  roarl  Avill  solve  the 
transport  problem. 

Such  an  accession  to  locally-produced 
ore  should  have  its  effect  oir  enabling  the 
local  blast  furnaces  to  enter  the  market 
f)nce  more  on  a  competitive  basis.  At 
})resent  they  aie  in  a  very  unenviable 
position,  for  whilst  rumours  are  current 
as  to  a  partial  restart  at  the  Cardiff 
Dowlais  Woiks,  it  is  announced  that 
owing  tO'  the  depression  in  trade  the  whole 
of  the  Port  Talbot  Steelworks  have  closed 
down,  and  some  1,500  men  and  boys 
thrown  out  of  work. 

Whilst  the  outlnok  for  tlie  tinjdate  trade 
as  far  as  prices  and  ex])ort  are  concerned 
would  seem  to  indicate  a  recovery,  this 
industry  is  faced  with  a  very  serious 
menace  through  the  prospects  of  a  strike 
of  cjiemicf).!  workers, 


UNITED  STATES  OF  AMERICA. 

(From  Our  Own  Correspondent.) 
In  the  strike  of  600,000  bituminous  coa 
miners  on  A])ril  1,  the  undeilying  an 
indeed  basic  condition  is  undoubtedly  tl 
inability  of  the  industries  of  the  counti 
to  continue  to  pay  the  price  for  fuel  th; 
the  prevailing  rate  of  wages  and  other  coi 
ditions  i.f  mine  employment  make  neie 
sary.  Labour  costs  in  other  industii 
remain  at  high  levels  compai'ed  with  ]ir 
war  rates,  as  do  trausjioi tation  and  oth 
production  and  distribution  costs,  whi 
the  public  is  silently  yet  effectively  resi^ 
ing  the  higher  prices  for  products  of  : 
kinds  that  this  situation  imposes  on  t 
l)roducer  and  merchant. 


The  so-called  "  check-off'"  system  n 
source  of  irritation.    This  is  a  clause 
the  agreement  between  the  workers  [\ 
employers  which  provides  that  trade  uiii 
dues  are  to  be  deducted  by  the  emplon 
from  the  wages  of  the  miners  and  turn 
over  to  the  union  officials.    It  remain - 
rather    remarkable    fact    that  while 
progress  has  been  made  in  the  direction 
averting  a  strike  the  public  is   .shov  i 
little  concern  and  coal  pri'^es  are  tendi 
downward.    This  is  due  to  a  widespre 
conviction  that  stocks  on  hand  are  su 
cient  to  meet  the  national  reciuirements  • 
as  long  as  any  stoppage  is  likely  to  la, 
The  export  market  is  stagnant,  and  \' 
number  of  enquiries  for  foreign  shipnic 
continue  to  dwindle. 

In  connection  with  our  fuel  difficult- 
it  is  of  interest  to  note  that  the  strea 
of  this  country  provide  enough  Aoav  ; 
water  to  supply  no  less  than  -32,000.(1) 
usable  hvdro-electric  horse-power,  and  t  ' 
only   6,500,000  h.p.  have  so    far  h 
harnessed.    Recent  figui'es  show  less  t! 
half  the  homes  in  America  wiied  for  e' 
tricitv,  the  mileage  of  electric  railways 
placing  steam  lines  is  negliQ-ible.  ami 
is  estimated  that  scarcely  10  per  cent 
the  possibilities  of  the  use  of  electiii 
as  power  have  been  rf>alised  in  snife  nf 
investment  of  five  billions  of  dollars  in  ■ 
j)roduction.    The  field  for  the  emplovni 
of  water  power  is  great  and  not  likely  «i 
to  be  wholly  filled. 


Every    fresh    instalment  of    statis  * 
which    comes    out    accents  how  exi- 
ordinarilv  depressed  the  condition  of  e 
iron  and  steel  industry  was  in  1921.  S li 
a  conclusion,  says  the  Iron  Trndc  Rrri  . 
is  strikingly  apparent  in  the  official  fi.:'  - 
of  pig  iron  production  for  1921  jn-t  ' 
forth  by  the   American    Iron   and   S  >1 
Institute.      The  total  for  the  year  ofH 
kinds  of  iron,  coke,  anthracite  and  di- 
coal  was  16.688,126  tons,  the  1owe-i  ^  ■ 
1908,  when  the  output  was  15.9^6.01-  ■ 
a»d  prior  to  that  was  the  lowest  h 
1904.    It  was  approximately  42  pt 
of  the  record  vear  of  juoduction.  T  a 
1916,  and  but  53  ner  cent  of  the  li'  ^ 
avera"e  prior  tn  19^1.  Pioductinn 
second  half  of  1921  was  only    7.]">7  ' 
tons.    Chn^-eonl  iron  production  last 
was  r^nly  94.~80  tons.  (,r  lowe-l 
record  extending  baek  to  1854.  1 
other  vear  nn  v«pord  did  th«  outpni  c 
approach  100,000  ton^       The  contra-' 
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icope  of  the  maiket  is  shown  by  tJie  fact 
that  ouly  3,728,019  tons  of  iron,  of  all 
o-rades  was  made  for  sale.  This  compares 
«-ith  10,724,298  tons  in  1920;  9,090,277 
tons  in  1919;  10,708.540  tons  in  1918, 
and  an  averag'e  of  9,819,573  tons  in  the  10 
vears  previously.  The  ])ig'  iron  market  in 
1921,  therefore,  .was  on  an  a])))roxiinately 
38  per  cent  basis.  The  figures  show  that 
steelworks  pjoduction  or  that  made  for  the 
makers'  own  use,  made  a  little  better 
qhowing-  than  merchant  iron  output.  But 
the  comparison  is  simply  one  of  degrees. 


A  Government  report,  an  advance  copy 
fof  which  has  just  reached  me,  says  that 
"pig  iron  production  in  February 
'amounted  to  1,030,000  tons,  compared  to 
il,G39,000  tons  the  month  before,  and 
1,1,937,000  tons  in  February  last  year.  The 
j:February  daily  average  output  was  58,214 
f'tons,  compared  to  53,003  tons  in  January, 
j;and  was  the  hig'hest  daily  average  produc- 
i<tion  since  February  a  year  ago. 
f  "  Steel-ingot  production  passed  the 
1*3,000.000  mark  for  the  first  time  in  twelve 
|<months.  The  February  output  was 
^2, 009, 000  tons  in  28  davs,  against  only 
i  l,892,000  tons  in  the  31  days  of  January. 
''The  unfilled  orders  of  the  United  States 
iStepl  Corporation  showed  a  further  decline 
)f  101,000  tons,  giving  a  total  at  the  end 
)f  February  of  4,141,000  tons.  The  trade 
does  not  appear  to  regard  this  decrease  as 
[an  unfavourable  sign,  but  indiratiTig  that 
[U.S.  steel  is  increasing  its  capacity  in 
i:)peration.  Conditions  are  not  yet  suflR- 
jriently  stabilised  to  induce  a  large  volume 
fbf  forward  orders. 

F   "Prices  of  iron  and  steel,  in  common 
[with  all  other  metals,  tended  to  decline  in 
IFehruarv.      Many  of  these  products  are 
low  below  the  pre-war  level." 


I  Buying  of  heavy-melting  steel  by  steel- 
makers has  developed  in  various  districts 
"it  50  cents  to  1  dol.  higher.      A  virtually 
mchanged   iiosition   of   the   lion  Trade 
[Revieio's  composite  market  average  of  14 
i  ron  and  steel  products  again   is  shown 
his  week.      The  average  is  •'^2.87  dols., 
irompared  with  32.80  dols.  lasi  wt-ck.  32.81 
ijlols.  two  week-.  and  27.93  dols.  for 

1913. 


Dr.    Klein,     chief  of   the   Bureau  of 
Foreign  and  Domestic  Commerce,  main- 
ains     that      trans])nrtation    costs  are 
'amming  American  exports,  and  to  back 
ip  this  contention,  he  savs  "  the  rail  rates 
vn    manufa'^tured     steel    articles  from 
'^hicaso  to  ISTew  York   is  approximately 
.'our  times  that  from  Birmingham,  Eng- 
land, to  London  or  Ijivpriinol,  and  is  as 
|!Teat  as  the  ocean  rate  from  New  York  to 
Buenos  Aires.    Even  when  steel  products 
or  export  originate  at  Pittsburg,  the  rail 
ate  is  twice   the   rate   from  Binning- 
iiam    to    London     or    liveiponl."  It 
|','oes    withont     saying     that     our  rail 
[^lauls    of    some    ten    or    more  times 
I  lie  length  those  in  England  must  remain 
disadvantage  in  competition  for  ovef- 
i-as  trade,    so  Dr.  Klein   suggests  the 
jlevelopment  of  our  inland  waterways  and 
he  increasing  use  of  them  as  a  preventa- 
I  ive  of   embarrf\ssment  in  our  reviving 
1 


export  trade,  and  as  a  prime  factor  in  the 
struggle  for  world  markets 

During-  the  first  two  weeks  in  March 
the  Cooper  Expert  Association  sold  approxi- 
mately 45,000,000  lbs.  of  copper.  This 
is  the  greatest  volume  of  sales  in  that 
length  of  time  since  the  formation  of  the 
association.  Too  much  significance  is  not 
to  be  attached  to  this  official  statement, 
as  the  association  was  formed  during  one 
of  the  dullest  periods  the  copper  trade  has 
ever  experienced. 

It  is  learned  that  in  the  face  of  strong 
protest  from  the  German  automobile  in- 
dustry, Henry  Ford  has  changed  his  plan 
to  build  in  that  counti-^-,  and  now  intends 
to  establish  a  large  plant  in  Copenhagen, 
from  which  it  is  intended  to  supply  the 
demand  of  Northern  Europe  for  the  Ford 
vehicles. 

The  Chicago  Joinnal  comes  out  with  the 
interesting  and,  perhaps,  nearly  accurate 
statement  that  the  automobiles  owned  in 
the  United  States  have  a  power  equal  to 
that  of  more  than  300,000,000  horses, 
while  the  total  number  of  real  horses  and 
mules  in  the  country  is  less  than  one-tenth 
of  that  number;  and,  the  Department  of 
Agriculture  estimates  that  80,500,000  tons 
of  major  crops  are  hauled  over  the  high- 
ways annually.  There  is  also  the  further 
interesting  item  to  those  concerned  with 
heavy  traffic  over  highways  that  motor 
trucking"  in  New  England  reaches  a  150 
mile  radius  on  special  products,  according 
to  a  recent  .survey  of  the  U.S.  Bureau  of 
Public  Roads.  Boats  and  yeast  are 
hauled  for  this  distance  Cut  glass, 
leather,  litharge,  satins,  silks,  telephone 
supplies,  and  typewriter  supplies  are  all 
hauled  over  100  miles  by  certain  com- 
panies. The  usual  hauling  range,  how- 
ever, is  nearer  to  50  miles,  the  shortest 
haul  listed  being  for  milk,  5'8  miles. 

The  Wright  Aeronautical  Corporation 
reports  for  the  year  1921  net  sales  of 
2,420,180  dols.,  and  net  profits,  after  all 
charges,  including  Federal  taxes,  have 
been  deducted,  of  597,554  dols.  Cirrrent 
assets  are  given  at  1,842  109  dols.  and  lia- 
bilities at  322,082  dols. 


The  Philippine  Government  has  entered 
into  a  contract  with  the  J.  G.  White 
Management  Corporation,  of  New  York,  to 
operate  the  Manila  Railway  Co.  properties 
for  a  period  of  10  years,  for  which  the 
White  Co.  is  to  receive  as  compensation 
0  per  cent  of  the  railway's  net  receipts. 
About  75  per  cent  of  the  shares  of  the 
railway  is  owned  by  the  Philippine 
Government,  the  remainder  being  in 
private  hands.  The  railway  has  about  050 
miles  of  line,  all  on  the  Island  of  Luzon. 

Writing  on  the  subject  of  the  outlook 
in  China  for  the  current  year,  the  U.S. 
Department  of  Commerce  sees  a  brighter 
prospect  for  American  trade  following  the 
advance  in  the  value  of  the  pound  sterling 
in  intevnatioiial  money  marts.  The  report 
says:  "  Sincie  the  London-New  York  cross- 
rate  of  exchange  advanced  to  more  than 
4  dols.  gold,  the  American  manufacturer 
has  been  able  to  compete  with  British  and 


Coatinental  concerns  on  a  price  basis. 
This  factor,  in  addition  to  the  expeditious 
deliveries  made  by  American  manufac- 
turers, caused  a  distinct  improvement  in 
the  import  trade  of  China  in  American 
goods  such  as  wire  nails,  gas  pipe,  black 
sheets,  galvanised  sheets,  and  especially 
electrical  machinery,  hardware  and  Oregon 
pine,  which  was  arriving  at  Shanghai  at 
the  rate  of  7,000,000  board  feet  per  month. 
The  steel  products  market  in  mid- 
Febrrmry  was  rather  quiet,  though  there 
was  some  demand  for  tinplates  and  gas 
pipe."   

AUSTRALASIA. 

(From  Our  Own  CoRRESPONnENT.) 
Road  Roller  for  Hobart  (Tasmania). 
— Tenders  closing  Mav  15   are  invited  by 
the  Hobart  Citv  Council  for  one  4  to  5  ton 
tandem  road  roller. 


Transmission  Line  Towers  Reot'ired. 
IN  New  Zealand. — The  New  Zealand 
Public  Works  Department  invites  tenders 
closing  July  8  for  eight  steel  transmi.ssiou 
line  towers. 


FRANCE. 

(From  Our  Own  Correspondent.) 

The  reduction  of  Fc.50  per  ton  in 
iiiland  freights  for  constructional  iron  has 
distinctly  improved  the  prospects  of  the 
iron  trade.  Although  the  situation  is  as 
yet  unchanged  in  the  home  markets,  the 
manufacturers,  as  readers  are  no  doubt 
aware,  are  making  headway  abroad.  M. 
Rio,  Under-Secretary  of  "State  for  the 
Merchant  Marine,  has  declared  that  the 
national  yards  are  now  capable  of  building 
ships  as  cheaply  as  our  own  firms,  plates 
and  bars  now  costing  Fc.550  per  ton 
delivered  at  the  place  of  utilisation,  and 
labour  being  as  cheap  as  that  in  Britain. 
Owing  to  the  present  requirements  of  the 
French  shipping  lines  being  not  more  than 
200,000  tons  per  annum,  and  to  naval 
allotments  being  small,  foreign  orders  are 
essential  to  keep  French  shipbuilders  alive. 
When  the  after-war  boom  was  on,  five 
im])ortant  yards  were  added  to  the  dozen 
of  former  limes,  and  at  the  present  moment 
there  is  a  prospect  of  between  4.000  and 
;),000  men  being  discharged  m  the  course 
of  the  summer  unless  more  work  is 
assured  by  the  receipt  of  foreign  orders. 

Other  iron  and  steel  consumers  show  no 
inclination  to  increase  their  consumption, 
.so  mat  an  increased  demand  lor  mateuai 
from  the  shipyards  would  l.e  a  blessing. 
A  tew  more  turnaces  have  been  blown  in 
in  Lorraine  and  in  Luxemburg  as  the  result 
of  better  coke  supplies.  '  Makers  in  the 
Duchy  have  ordered  a  considerable  ton- 
nage of  fuel  from  Belgium  in  order  to  be 
less  dependent  upon  "indemnity"  coke. 
In  consequence  of  the  rise  in  the  price  ot 
the  xatter,  and  to  the  Luxemburgers'  new 
policy,  pig  iion  is  firm  at  Fc.25O/200  per 
ton  ex  mill  Lorraine,  a  rebate'  being- 
granted  on  foreign  orders.  A  notable 
reduction  has  been  made  in  half-finished 
products  to  tempt  the  public :  Thomas' 
blooms  are  now  only  Fc.320  per  ton 
(Fc. 350/300  a  month  ago) ;  billets  are 
Fc.340,  in  compaiison  with  Fc.420  last 
May.     The    section  bar  basis  is  now 
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Fc.475.  The  Plate  Comptoii  lias  likewise 
revised  its  home  rates  :  Flat  bars  rc.640, 
heavy  plates  Fc.685  (special^  rates  for 
shipbuilders);  medium  plates  Fc.785,  and 
fine  sheets  Fc.950.  The  last  is  a  cut  of 
Fc.lOO  on  the  previous  basic  price.  This 
decision  is  due  to  British  and  Belgian 
competition.  Thomas'  mild  steelplates, 
3T/44  kilos,  tensile  strength,  in  5  to  9mm. 
have  recently  been  sold  at  the  Belgian 
frontier  for  'Fc.570  per  metric  ton,  on 
French  rail.  On  the  other  hand,  offers  of 
Siemens-Martin  plates,  on  rail  Dunkirk, 
have  been  as  follows  :  Fc.928'50  per  ton  in 
4/ 10mm.;  Fc.925  in  5/10  mm.,  Fc.875 
in  6  to  9/10's  mm.,  Fc.820in  1  mm.  ;  these 
prices  being  based  on  Fc.49  to  the  poimd 
sterling. 

The  lighting  of  all  carriages  with  elec- 
tricity is  being  considered  by  the  Eastern 
Railway,  and  particular  attention  is  being 
paid  to  the  "half-collective"  method 
which  has  been  proposed.  No  final  deci- 
sion as  to  the  system-  to  be  adopted  has 
been  made,  and  any  proposals  would  un- 
doubtedly be  welcomed.  The  half- 
collective  svstem  lights  the  whole  train 
from  a  single  distributing  cable,  but  is 
such  that  single  oompartments  may  be 
lighted  at  will.  As  an  experiment,  50 
cars  which  run  on  the  Paris-Vincennes 
line  have  been  fitted  with  the  Dick  E.V.R. 
lighting  apparatus. 

Arrangements  proceed  on  the  Paris- 
Orleans  line  for  its  conversion  from  a 
steam  to  an  electric  character.  The  Paris- 
Vierzon  line  will  be  the  first  to  be  electri- 
fied. This  work  will  be  completed  _  in 
about  three  years,  after  which  attention 
will  probably'  be  paid  to  the  Bordeaux- 
Gannat  and  Bordeaux-Clermont  Ferrand 
sections,  whirh  are  part  of  the  system 
concei-ned  with  the  "  Suisse^Ocean  " 
scheme,  whereby  a  direct  route  will  be 
created  between  this  Atlantic  port  and 
Central  Europe. 

Electric  current  will  come  from  the  new 
power  station  at  Gennevilliers  and  from 
private  jdant  erected  in  the  neighbou]- 
hoods  of  Eguzon.  Coindres  and  l  a  (lollette 
on  the  Central  Plateau.  An  <ivder  is 
shortlv  to  be  placed  with  the  three  prin- 
cipal French  manufacturing-  groups  tor  the 
supply  of  200  electric  locomotives.  It  is 
estimated  that  tlie  conversion  of  the  first 
3,000  km.  of  line  will  entail  an  expendi- 
ture of  Fc. 470,000,000  on  the  basis  of 
1914  prices. 

According  to  the  latest  rumour,  the 
technical  advisers  favour  the  Westing- 
house  brake  for  use  on  goods  trucks.  But 
as  an  official  points  out  to  a  Paris  con- 
temporary, the  technical  point  is  not  alone 
being  considered.  Other  matters  of 
importance  are  price  and  the  place  of 
manufacture.  Owing  to  the  Genoa  Con- 
ference, the  National  Railwav  Council 
cannot  come  to  a  decision  on  this  matter 
before  the  end  of  May. 

('Rkutetj'.s  Engineet?tng  Skevtce.) 
FT.TrrTT^TP  T  irrTiTiNr;  tn  Coitnthy  Dts- 
TUTrxs. — Although  electric  lightinor  has 
b""n  for  mnnv  rears  usunl  in  French 
M'llna-ee  nea^'  the  Swiss  bo^'der  where  there 
i<=  ample  water  power,  in  Northern  France 
the  paraffin  lamp  has  held  undisputed  sway 


except  in  a  few  larger  villages  boasting  a 
gasworks.  The  war,  however,  which 
brought  with  it  electric  lighting  in  dug- 
outs and  left  the  shell-torn  ground  littered 
with  wires,  gave  a  lesson  to  the  returning 
inhabitants,  and  now  the  cellars  of  ruined 
houses  and  the  flimsiest  wooden  huts  are 
lit  by  electricity  distributed^  throughout 
the  villages  on  overhead  wires  from  a 
dynamo  station  worked,  for  the  most  part, 
bv  a  petrol  engine.  The  villages  behind 
the  lines,  however,  have  not  profited  to  the 
same  extent  by  modem  improvements, 
largely  owing  to  the  cost  of  taking  high- 
tension  wires  across  the  coimtrv  from  the 
nearest  power  station.  The  Ministers  of 
Agriculture,  Finance,  Public  Works  and 
the  Interior  have  now  obtained  M. 
Millerand's  approval  of  a  decree  institut- 
ing an  inter-Ministerial  commission  for 
•^he  purpose  of  drawing  up  a  programme 
for  the  distribution  of  electric  power  in 
rural  communes,  and  for  finding  the  finan- 
nial  means  of  carrving  out  the  scheme.  It 
is  pointed  out  that  not  only  will  electric 
lighting  render  life  more  agreeable  but 
electric  power  will  be  invaluable  in  such 
operations  as  thre'jhing,  pumping  "water, 
wood  sawing,  and  for  manv  other  pur- 
pose«.  The  problpm  is  considered  to  be  of 
such  importance  that  comprehensive  treat- 
ment is  ii'Tos^rirv.  nnd  it  is  for  this  purpose 
that  an  T"t(  r-Afiiiisterial  Commission  has 
been  appointed. 

New  Ltneu  Lafnched  at  Borpeattx. — 
The  new  Messageries  Ma^'itimes  liner. 
Aramis,  has  been  successfully  launched  at 
Bordpaux.  The  Arami>i  is  545ft.  long, 
and  has  a  beam  of  55  ft.  4  in.,  the  dis- 
placement fullv  laden  is  20.320  tons, 
average  drauo-ht  26  ft.,  and  speed.  witli 
half  cargo,  16i  knots.  The  Aramis  will 
run  on  thp  service  betAveen  Marseilles  and 
the-  Far  East- 


CERMANY. 

(ReUTEr's  ENGINEERINCi  SeRVICE.) 

Trial  Trips  of  the  Bismarck. — The 
construction  of  the  giant  steamer  Bismarck 
at  the  Blohm  and  Voss  shipyards,  Ham- 
burg, has  been  completed.  The  cost  of 
the  vessel,  -which  is  adapted  for  oil  fuel, 
was  Mk. 00,00!), 000.  She  is  ex]jected  to 
leave  Hamburg  at  2  p.m.  on  March  28  for 
Cuxliaven,  where  the  trial  trips  will  begin 
on  March  30,  after  -which  she  will  be 
handed  over  to  the  Wliite  Star  Line. 


SWEDEN. 

(Rettter's  Engineering  Service.) 
Exploitation  of  (xerman  Invention. — 
Svp}isJ\  FInndel-itifJningen  learns  from 
Christiania  tlmt  a  new  Norwegian  com- 
])any.  the  Star  Kontrapropeller  Ltd.,  has 
acquired  the  patent  rights  in  connection 
with  an  invention  of  the  GeiTuan  Rudolph 
Wagner,  the  so-called  "counter-propeller," 
the  use  of  which  is  said  to  result  in  a  great 
economy  of  power.  The  Bergenske 
Dampskibsselskab  has  mounted  one  of 
these  propellers  on  the  steamer  Neptun, 
and  the  tests  carried  out  have  been  very 
successful.  It  is  expected  that  other  ships 
belonging  to  the  company  will  be  fitted 
Avith  this  type  of  propeller. 


SPAIN. 

(Reuter's  Engineering  Service.) 

Closing  of  liEAD  Mines  in  Spain. — 
The  uninterrupted  fall  in  the  price  of  lead 
in  Spain  has  led  to  the  further  closing 
down  of  mines  in  the  Cartagena  basin. 
Interested  parties  are  demanding 
]uea.sures  of  protection  for  the  industry. 


Anglo-Norwegian  Wireless  Tele- 
PiTOXE  Proposals. — Tn  connection  with 
the  proposal  to  establish  wiieless  telephone 
communication  between  Norway  and  Eng- 
land, a  prominent  official  connected  with 
the  telef^-raph  service  stated  recently  that, 
as  the  Government  had  a  monopoly  of  tlie 
teloa-raph  and  telephone  in  Norwav,  it 
could  not  allow  private  companies  to 
establish  a  wireless  telephone  service  in 
competition  with  the  telegraph. 


BULGARIA. 


(Reuter's  Engineering  Service.) 

Railway  Development  Work. — The 
Minister  (jf  Finance  has  given  notice  of 
the  introduction  into  the  Sobranje  of  a 
Bill  providing  for  an  Extraordinarv  Credit 
of  2,009,820,000  leva,  to  be  expended 
within  a  period  of  four  years.  The  funds 
for  this  credit  will  be  provided  by  means 
of  the  ()h  per  cent  Internal  National  Loan, 
of  1921,  and  a  loan  to  be  raised  abroad. 

The  birlk  of  this  credit,  it  is  added,  will 
be  utilised  for  the  completion  of  new  lines 
which  are  projected.  A  sum  of  50.000.000 
leva  will  be  devoted  to  the  purchase  (if 
locomotives  and  rolling  stock  aiul 
180,500,000  leva  for  the  purchase  nf 
machinerv  and  other  railwav  material, 
whilst  a  further  sum  of  200,000,000  leva 
is  to  be  set  aside  for  the  construction  of 
storage  reservoirs  and  the  purchase  ni 
excavators  and  dredges. 


Material  for  the  State  Mines. — The 
Ministry  of  Commerce.  Industrv  anil 
Labour  is  preparing  the  list  of  machinerv. 
tools  and  material  to  be  bought  abroad  tui 
the  exriloitation  cf  the  State  mines.  Thi- 
list  will  be  sent,  throun-h  the  inte"''mediarv 
of  the  Bulgarian  Legations,  to  the  lartre 
woi'ks  manufacturing  these  articles  ini 
order  that  they  mav  make  their  tenders  tn 
the  Bulgarian  Government. 


CHINA. 

(Reuter's  Engineering  Service.) 

DairenIcebreaker. — Finance  anil  Cam 
"lerce  reports  that  the  new  icebreakei 
Dairen  ■\faru,  450  tons,  built  at  ih(i 
Harima  Dock.  Yokohama,  to  the  order 
the  South  Manchuria  Railwav  Co.,  \'o 
350.000  ven,  has  arrived  at  Dairen  vi; 
Kobe,  Fusan,  Chemulpo,  etc.  The  re 
breaker  is  eouipped  with  cabin  and  ntlie 
accommodation.  Fer  sister  <hip.  Hote 
^'"avii.  is  dne  at  Dairen  towards  the  en.l  n 
April. 


Contrib'itions,  cfrresoontlf  nne,  and  suseRstlnns  wi 
be  welnnmerl.  our  desire  bein?  to  encotirsiie 
closer  association  between  our  readers  and  oui 
selves — THE  EDITOR. 
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Short  practical  articles  solicited. 


Exceptionally  high  rates  paid. 


dipping  Two  Holes  at  Once. 

The  wiitei-  reail  with  much  interest  the 
?thO'd  deseribiny'  liow  a  large  hole  was 
rewed  iu  the  drilling  machine  without 
■  e  aid  of  a  tap,  iu  the  December  24  issue 
i  Engineerinf/  World.    Tt  reuiindr'd  hiur 
a  job  that  cainc  his  M-;,y  duniii;  i!ie  war 
1  "aero  engiiie" '  (  a^rburelters.  The  sketch 
[ows  the  float  c-hauiber  of  the  carburetter 
:ed  on  a  sjiecial  face  plate  on  a  capstan 
the,  as  will  1     noted  from  the  section  of 
e  float  chaiiilii  r.    There  were  two  boresi 
I  different   diameters  which  had  to  be 
pped;  fortuiiately,  although  varying  in 
anieter  the  pitch  of  the  threiad  was  the 
me  in  both  diameters..      A  sjjecial  tap 
■IS  made,  as  shown  in  the  illustiation  ou 
'je  light,  the  plain  screv/ed  portion  at  a:y 
IS  incorporated  on  the  tap,  this  part  act- 
\g  as  a.  g'uide  or  pilot  soi  that  the  threads 


FACS 

i  PLATE. 


CARBURETTER  FLOAT 
^  CHAMBER 


|!.t  in  the  float  chamber  were  dead  square 
I''  the  boss.      A  piece  of  mild  steel  was 
fiewed  (and  dowelled  to  prevent  it  be- 
I  niing  unsf  rcwed)  into  the  face  plate  and 
I  tred  out  inside  and  screwed  toi  take  the 
dot  sciew  on  the  end  of  the  tap,  which 
^is  sufficiently  long-  enough  to  allow  it 
"  enter  about  f  in.  bef  cae  the  tap  com- 
e'nced  toi  cut.     A  revolving  tap'  holder 
^Js  used,  and  the  capstan  was  set  sen  that 
'tieu  the  large  diameter  end  of  the  tap 
jas  just  -^'in.  off  the  inside  face  of  the 
laller  hole  the    holder    conrmenced  to 
•iin  round,  thus  -preventing  any  damage 
ther  to  the  iob  or  tap,  as  will  he  seen  in 
I  e  sketch.    There  was  a  wide  recess  at  the 
)ttom  of  the  large  hole  which  allowed 
e  tap  to  go  clear  past,  and  soi  ensure  a 
dl  thread  all  the  way.    A  couple  of  taps 
'ere  used,  a  taper  and  plug;  not  only 
-ere  the  tapped  holes  dead  true  with  the 
iss  and  face  of  the  float  chamber,  but  the 
ipping  was  accelerated  by  using  this  type 
tap. 


Thicknesses  of  Intricate  Castings 
and  Forgings. 

In  intricate  castings  and  drop  forg'ings 
cases  often  arise,  both  before  and  after 
machining,  but  particularly  after,  of 
parts  or  sections  -whose  thicknesses  are 
difticult  to  measure  by  ordinary  means. 
These  cases  may  sometimes  be  obviated  by 
careful  design  of  the  part  and  by  taking 
these  points  into  consideration  in  "  laying- 
out  "  macliining  operations,  but  are.  to  a 
large  extent,  inevitable  in  certain  classes 
of  work.  A  tool  of  particular  usefulness 
for  measuring*  the  thicknesses  of  sections 
where  the  ordinary  calliper,  gauge,  or 
Fig.  1.  Double-ended  or  transfer  calli- 
pers are,  of  themselves,  not  uncommon, 
nricrometer  cannot  be  used  is  shown  in 
but  in  these  shoAvn,  one  end  are  shaped 
to  take  ordinary  outside  measurements, 
while  the  other  end  is  shaped  specially 


PLEASE  READ  CAREFULLY. 

For  this  jmirnal  ive  uant  crisp,  practical 
and  technical  articles  and  paragraphs ,  and 
ire  are  prepared  to  pay  irell  for  Vhem.  Of 
the  many  v:ho  read  technical  journals 
only  a  few  write.  Why  is  this'?  It  is 
vo't  hecatise  they  have  nothing  to  ivrite 
about,  because  every  experienced  en^ 
"ineer's  vnrul  is  a  storehouse  of  valvMhle 
i  nformatton,  irjiefher  he  be  manager, 
foreman,  draughtsman,  or  mechnnic.  Wo 
have  at  all  times  overcome  power-house 
troubles,  problem  of  drsu/?),  or  work- 
'•hop  diflici.ilties  hy  ingrrumts  devices. 
Sometimes  striking  methods  become  a 
habit,  and  ive  do  not  realise  ^hat  they  are 
e.rceptional  till  some  observer  e^vfrresses 
astonishment. 

It  is  said  that  every  person  could  ivrite 
one  good  novel,  and  it  is  certainly  true 
tha.t  everyone  could  inrite  more  than  one 
vseful  irrinJcle  or  valuable  article.  We 
mrife  and  urqe  our  readers,  therefore,  to 
(live  others  the  benefit  of  their  knou-led ge 
and  e.rperience. 


for  getting-  into  awkwaid  places.  The 
special  shape  may  be  of  any  kind  pro- 
vided that  the  distance  of  the  points  from 
the  centre  of  the  joint,  i.e.,  R  in  Fis'.  1, 
shall  be  ecpial  for  both  ends,  w-hen.  if  both 
pairs  of  points  come  together  at  the  same 
time,  the  distance  one  pair  of  points  are 
apart  when  measuring  a  thickness  will  be 
exactly  reproduced  or  shown  by  the  dis- 
tance apart  of  those  at  the  other  end. 
These  are  "  getatable "  for  measuring 
accurately. 

Fig.  2  shows  a  small  plate  gauge  which 
the  writer  found  particularly  useful  some 
time  ago  when  applied  in  conjunction 
with  transfer  callipers — /  gives  the  mini- 
mum allowable  thickness  of  the  section 
under  consideration,  while  T  gives  the 
maximum  allowable  thickness.  The  parts 
"iider  consideration  were  exhaust  domes 
for  aircraft  eng-ines,  and  their  thicknesses 
could  be  rapidly  and  accurately  inspected 
to  within  definite  limits  by  persons  com- 


paratively unskilled — often  in  practice 
only  the  minimum  value  of  the  thickness 
is  required. 

For  some  work  it  is  a  great  convenience 
if  a  scale,  marked  off  on  an  arc  to  show 


inches  apart  of  the  points,  is  fixed  to  one 
leg  of  the  end  of  the  callipers  not  in  con- 
tact with  the  woik.  The  actual  value  of 
the  thicknesses  may  then  be  directlj^ 
observed. 

Metal  Sphere  Replaces  Customary  Disc  in 
Small  Valve. 

In  the  course  of  his  duties  the  other 
week  the  writer  came  across  a  small 
steam-heater  valve  which  interested  him 
very  much,  and  wliich  h^  is  led  to  believe 
outlives  the  customary  "disc"  or  "wing" 
valve  indefinitely. 

A  hard  brass  or  nou-corrodible  nickel 
steel  ball  (X)  is  held  loosely  by  the  four- 


claw  ariangement  (B),  which  is  fixed  on 
the  end  of  the  operating  spindle  and 
turned  concavei  to  suit  the  diameter  of  the 
ball  used,  thus  holding  it  solidly  on  the 
seating  when  closed. 

When  released  the  hall  rotates,  thereby 
constantly  changing  that  part  which  came 
into  contact  with  the  seat  when  last 
operated,  and  preventing  imdue  wear  iu 
one  single  part. 


Lignite  Output  in  Centr.^l  Germany. — The 
total  output  in  lignite  mines  in  Central  Germany 
in  1921  was  84,749,308  tons,  as  compared  with 
76,832,732  tons  in  the  previous  year.  This  mean.s 
an  increase  of  10'3  per  cent.  The  manufacture  of 
briquettes  shows  an  increase  from  16,713,171  tons 
to  19,938,569  tons,  equal  to  9-3  per  "''ut. 
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STANDARDISATION 


General  Principies. 

Stanrlai'flisation  is  not  an  easy  term  to 
define.  There  is  nothing-,  however,  new 
in  the  idea  for  it  has  been  practised  in 
one  form  or  another  for  many  centuries, 
and  starting-  from  the  moral  and  social 
side  with  standards  of  conduct,  standards 
in  art  and  in  literature  and  so  forth,  has 
in  later  years  gradually  developed  as  an 
economic  movement  in  the  prodnction  of 
the  material  necessities  of  life,  a  depar- 
ture of  interest  to  everyone  seeing  that  it 
implies  both  the  study  and  the  prepara- 
tion, as  well  as  the  recognition,  of  stan- 
dard forms  and  qualities,  said  Mr.  C.  le 
Maistre,  C.B.E.,  in  a  paper  presented  to 
the  North-East  Coast  Institute  of  Engi- 
neers, of  which  this  is  an  abstract.  And 
this  brings  us  very  close  to  one  of  Web- 
ster's definitions  of  a  standard  as  "  that 
which  is  established  by  authority,  custom, 
or  general  consent  as  a  model  or 
example."  Tn  its  broadest  aspect  it  may 
be  said  to  imply  the  introduction,  through 
collective  effort,  of  economical  methods  of 
ni;iiuilacture,  not  so  much  with  the  idea  of 
gaming  dividends  as  of  unifying-  the  needs 
of  industry  and  thus  bringing  about  the 
greatest  amount  of  good  for  the  greatest 
number. 

But  it  is  not  so  much  a  definition  of 
standardisation  that  is  wanted  as  an 
understanding  of  its  underlying  prin- 
(■i])les,  and  perhaps  the  best  way  of 
ajiixing  at  this  is  through  actual  experi- 
ence in  ihe  working  out  in  practice  of 
the  standards,  and  T  think  it  may  be  justly 
claimed  that  no  public  body  has  had  more 
experience  in  this  coimection  than  the 
British  Engineering  Standards  Associa- 
tion. 

Industrial  standardisation  does  not 
necessarily  involve  the  idea  of  actual  per- 
fection;  it  is  raiher  the  registering  of 
what  is  best  in  present  practice  as  against 
aitempting  to  set  up  an  ideal.  It  is  quite 
easy  to  set  up  a  standard,  but  it  is  alto- 
gether another  thing  to  get  that  standard 
widely  adopted,  and  a  standard  which  is 
not  in  accordance  with  the  fundamental 
needs  of  industry,  that  is,  which  does  not 
fulfil  a  recognised  want,  is  economically 
a  bad  one  ;  it  is  a  wasted  effort  and  a  pit- 
fall for  the  unwary. 

In  canying  out  the  work  of  industrial 
standardisation  the  aim  should  be  to 
unify  the  requirements  of  industry  to  the 
best  possible  advantage  without  striving 
for  an  ideal  which  might  involve  an  un- 
necessary sacrifice  of  capital.  It  is  the 
buyer  iii  the  first  instance  to  whom  stan- 
daidisation  is  of  the  utmost  value,  for  it 
enables  him  to  know  exactly  what  he  can 
purchase  and  to  be  sure  that  he  gets  what 
he  asks  for  in  retiirn  for  his  money.  But  it 
is  of  equal  value  to  the  manufacterer  for 
it  simijlifies  his  work,  it  enables  him  to 
produce  what  is  required  by  the  purchaser 
cheaply  and  expeditiously,  as  well  as  to 
avoid  mistakes.  It  will  thus  be  seen  that 
the  community  of  interest  of  the  buyer 
and  seller  is  one  of  the  fundamental  ideas 
underlying  the  work,  tor  there  cannot  be 
the  least  doubt  that  the  interests  of  both 
are  leally  identical. 

Every  problem  of  standaidisalion  may 
be  divided  into  the  technical  and  the 
hnuiau  side,  and  in  most  cases  the  human 


side  is  well  over  85  per  cent  of  the  total. 
The  technical  factors  are  usually  so  well 
known  that  the  problem  so  far  as  this  is 
concerned  becomes  one  of  basic  facts 
rather  than  of  opinion,  but  when  we  conu^ 
to  deal  with  the  human  side  so  very  little 
is  known  of  the  reasons  actuating  us  all 
that  we  deal  largely  with  so-called  human 
opinion,  which  sometimes  is  not  too 
closely  related  to  the  facts. 

It  must  be  remembered  that  standardisa- 
tion is  really  a  science  all  of  its  own,  and 
it  is  only  g-radually  that  its  imderly- 
ing  principles  have  \in folded  themselves 
and  its  great  economic  utility  become 
recognised.  Gradually,  however,  it  has 
come  to  be  seen  and  appreciated  that 
standardisation  to  be  of  lasting  benefit 
must  first  of  all  be  approached  through 
the  industrial  side,  the  initial  proposals 
coming  from  the  manufacturers,  the  con- 
structive criticism  being  supplied  by  the 
scientific  and  terdmical  experts.  That 
does  not  say  that  there  are  not  isolated 
cases  where  the  reveise  is  true,  and 
rightly  so. 

The  full  realisation  of  the  economical 
side  will  always  result  in  producing  stan- 
dard specifications  which,  though  perhaps 
not  ideal,  yet  represent  the  best  which  can 
be  devised  at  the  moment,  improvements 
being'  effected  through  the  process  of  time. 

To  be  received'  with  confidence  bv 
industry,  standards  must  have  a  certain 
mensurp  of  permanency,  and  Avhilst  crvs- 
tallisation  must  be  avoided  by  periodica] 
rcA'iew  as  already  mentioned,  tbey  must 
not  be  chanopd  too  often  unless  the 
changes  are  distinctly  in  the  direction  of 
improvements,  and  safegnxards  must  be 
created  so  as  to  protect  those  standards 
from  chanoe  merely  for  the  sake  of 
chiino-e.  Standardisation,  based  on  these 
princinles.  can  never  result  in  fossilisation 
or  stultification  of  invention  and  progress. 
Indeed  they  invite  improvement  and  pro- 
gress. 

Industrial  standardisation,  then,  has  for 
its  main  objects  the  elimination  of  waste 
of  time  and  material  involved  in  the  .pro- 
duction of  a  multiplicity  of  sizes  ai\d 
dualities  for  one  and  the  same  puipose.  the 
fixing  of  the  dimensions  of  component 
parts  where  interchangeability  is  neces- 
sary, the  setting  up  of  standards  of  per- 
formance whereby  compai'isons  can  be 
made  with  equity,  as  well  as  the  defining' 
(if  attainable  qiiality  of  material  which 
involves  unification  of  tests.  Uanid  and 
economical  production  may  certainly  be 
(daimed  as  one  of  the  leading  benefits, 
and  the  securing-  of  this  is  not  only  advan- 
tageous to  the  manufacturer,  hut  also  to 
the  consumer  in  the  rapidity  with  which 
his  orders  can  be  fulfilled  from  stock,  the 
ready  replacement  of  damaged  and  worn 
parts  and  not  infreqently  the  reduction  in 
selling-  price. 

Interchangeability  of  component  parts 
secui'ed  through  standardisation  will 
give  the  jiurchaser  the  great  advantage  of 
an  opeii  market.  Everyone  knows  only 
too  well  the  large  outlay  involved  in  pre- 
paiing  drawings  and  estimates  for  specifi- 
cations for  similar  requirements  which 
nniv  differ  only  in  small  details,  an  outlay 
which  undoubtedly  has  to  be  boi'ue  in  the 
end  by  the  puichaser.  The  adoption, 
there foi'e,  of  uniform  ])urchasing  specifi- 
cations, whilst  not  in  any  way  interfering 
with  the  legitimate  pmviuoe  of  the  con- 


sulting engineer,  goes  a  long  way  towards 
minimising  the  cost  of  tendering  to  the 
manufacturer.  Ag'ain,  accurate  defini- 
tios  of  terms  in  commercial  transactioui- 
are  invaluable  in  assisting-  the  buyer  and 
seller  to  avoid  misunderstanding  by  the 
invariable  use  of  the  same  term  for  out 
and  tile  same  meaning-,  and  this  is  particu- 
larly helpful  when  the  purchaser  i.- 
situated  a  long-  distance  from  the  manu- 
facturer. 

It  is  a  question  whether  all  of  the  reconr 
mendations  of  the  B.E.S.A.  can  be  lookec 
upon  as  actual  standards  in  the  true  sensf 
of  the  term.  Of  course,  screw  threads  auc 
a  system  of  limits  for  general  engineeriuf 
practice  certainly  are  standards,  and  onc( 
they  are  adopted  should  not  be  changed 
but  many  of  the  other  reports,  as  ou( 
reviews  them,  deal  either  with  dimension: 
or  materials,  and  are  in  the  nature  o 
national  purchasing  specifications,  repre 
senting-  the  consensus  of  opinion  of  indusi 
try  as  to  what  is  best  in  present  practice 
they  have  all  the  permanency  that  i 
required  yet  they  are  open  to  review,  an( 
are  in  no  sense  a  standard  like  the  y^ard  o 
the  unit  of  ele(>tricity. 

There  is  no  doubt  that  in  proportion  t 
the  I'ecognition  of  the  usefulness  o 
standardisation  is  the  difficulty  of  agree 
ment.  So  widely  are  the  Britis 
standards  becoming  known  and  recog 
nised  that  once  a  report  is  published  i 
conies  into  operation,  and  it  may  affec 
inaker's  stocks.  Consequently,  it  ca: 
easily  be  conceived  that  ag-reeinent  woul 
be  more  fjuicklv  anived  at  if  sometime 
the  rocommeudations  were  tenta,tjvj 
giving  time  for  the  old  stocks  to  fl 
worked  ofi^  without  penalising  the  makel| 

One  can  also  imagine  cases  wheifr 
whilst  recognising  the  utility  to  the  trad' 
of  the  country  of  a  uniform  standai 
being  adopted,  it  may  be  extreme] 
difficult  to  obtain  a  mandate  fioi 
industry  to  standardise,  yet  the  industi 
as  a  whole  nmv  be  looking  for  advice,  an 
here  it  would  seem  possible  to  coi 
template  the  adoption,  when  making  pii 
posals  to  industry,  of  the  term  "  recor 
niended  practice."  This  would  seem  i 
imply  that  certain  proposals  were  p' 
forward  as  recommended  practice 
which,  without  any  serious  distiirbauce  1 
industry,  might  be  used  in  any  new  wovl 
leavy  industrv  itself  in  the  practical  wml 
ing  out  of  the  recommendations  to  advi' 
in  due  course  as  to  whether  or  not 
definite  standard  could  be  adopted.  j 

The  British  Fneinfierine  St^ndarHs 

ARPo^iintion :  Its  Incention,  Its  | 
Growth  and  Its  Funds. 

Turiiine  now  to  the  association  it-cl 
manv  of  you  will  remember  that  it  w; 
formed  in  1901  at  the  instance  of  the  In 
Sir  John  Wolfe  Barry,  who  brought  t' 
matter  to  the  notice  of  the  council  of  tl 
rnstitution  of  Civil  Engineers,  wlii' 
lesulted  in  the  foiniation  of  a  committi 
of  eig'ht  to  standardise  steel  section 
The  conviction  that  some  eflPort 
systematise  design  and  production  of  coi 
nonent  parts  should  be  made  had  loi 
been  in  Siv  .Tobn  Wolfo  Barrv's  mind,  ai 
it  received  a  stimulus  in  1897  from  -^on 
remarks  of  the  late  Tiord  .Salisbury  tn  ; 
ini])ortant  scientific  deputation.  wi>i( 
I'csulted  shortlv  afterwards  in  the  c-^ta 
lislnnent  of  the  National  I'hysical  Labor 
tory.    Progress  in  tliis  diiection  had  btH 
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i  luade  ni  the  United  States  and  in 
r  Q-ernianv.  and  the  matter  had  also  been 
!  referred'  to  by  Mr.  H.  T.  Skelton,  a 
I  Loudon  steel  merchant,  who  in  1895  w  rote 

a  letter  to  The  Times  urfi'ing'  unity  ot 
r  action  on  the  subject  of  steel  sections,  and 
I  he  tlrereiore  may  also  be  considered  as 
\  one  of  the  pioneers  of  the  movement, 
i  Mr.  John  Strain,  of  the  Lanarkshire 
'  Steel  Co.,  in  1900,  also  wrote  to  Sir  John 

AVolfe  Barry  drawing-  his  attention  to  the 
i  urgent  need  of  authoritative  standards, 
r  and  it  was  after  having-  obtained  the  views 
I,'  of  several  engineers  and  manufacturers 
i  that  the  matter  appeared  to  him  to  be  ripe 
[l  for  full  consideration. 

<)  From  these  small  beg-inniiig's  the  move- 
,  inent  has  now  become  a  great  industrial 
(■  organisation  in  the  closest  touch  with 
practical  requirements  and  embracing  all 
'  the  great  engineering  and  allied  trades  of 
h  the  country. 

f\  The  advantages  of  having  under  one 
I  roof  the  whole  of  this  national  work  are 

manifold,  especially  when  the  inter- 
im dependence  of  the  different  branches  of 
^  industry  is  recognised.  It  assists  the 
I  drawing  up  of  standards  by  mutual  con- 
f-  sent,  it  prevents  overlapping  of  interest, 
I  waste  of  time,  and,  what  sometimes 
!•  happens,  the  attempted  coercion  of  one 
t  section  of    industry    by    another;  and, 

lastly,  it  promotes  uniformity,  all 
.,  industries  thereby  benefiting  to  the 
I  greatest  e^■tent. 

i  As  the  work  has  increased,  meetings 
[I  have  been  held  in  various  parts  of  the 
^  GOuntry ;  in  fact,  in  those  centres  most 
i  intimately  connected  with  the  manu- 
}.  facture  of  the  particular  material  oj 
!■  apparatus  under  discussion.  In  other 
^  words,  a  system  of  devolution,  or 
I'  decentralisation  with  a  central  co-ordin- 
i  ating  influence  has  come  into  operation, 
i  which  is  materially  assisting  the  progress 
I  of  the  work. 

]    The  committee  formed  in  1901  (the  first 
meeting  being  on  April  26')  was  incor- 
porated as  an  association  in  1918  under 
[  licence  of   the  Board    of  Trade,    with  a 
I  definite  constitution,  in  which  rotation 
jl  of  office  of  the  members  of  the  main  or 
I  executive    committee  was    provided  for. 
\  On  the  main  committee  devolves  the  whole 
l'  of  the  executive  work,  the  raising  of  the 
Ij  necessary  funds,  the  controlling  of  the 
expenditure  and  the  ratification  of  the 
I  numerous  reports  of  the  various  sectional 
I  committees. 

I  There  are  at  present  some  385 
committees,  sub-committees  and  panels, 
Ij  many  of  them  standing  committees, 
I  representing  all  the  different  branches 
i,  of  industry,  and  over  1,700  members. 
I  Roughly  speaking',  the  woik  is 
1  divided  into  civil  engineering, 
I  mechanical  engineering,  shipbuilding, 
i  electrical,  automobile  and  motor  cycle, 
i'  aircraft,  chemical  plant  and  metal- 
lurgical sections. 

j  The  general  expenses  of  the  association, 
1  apart  from  the  cost  of  the  translations 
}  and  local  standards  committees  abroad. 
I  for  which  a  special  fund  Avas  raised,  were 
'  before  \he  war  between  £8,000  and  £4.000 

a  year.  The  extension  of  the  work  since 
'  that  time,  however,  has  oreatly  increased 

the  expenses,  the  total  for  the  financial 

VPRr  ending  March  31,  1921  being  some 

£15,000^ 


The  general  funds  are  provided  part  I  \ 
by  Grovernment  and  partly  by  industry. 
The  Indian  Government  and  the  Colonial 
Governments  rcake  grants,  and  the 
Governments  of  the  overseas  Dominions 
give  financial  assistance.  The  chiel 
burden,  liowever,  falls  on  industry,  and 
a  wider  recognition  of  the  profound 
importance  of  the  work  to  commerce  and 
industry  generally  will  be  necessary  if  the 
association  is  adequately  to  fulfil  its 
function  as  the  standardising  authority  of 
the  engineering  and  allied  industries  of 
the  country.  It  cannot  be  too  widely 
known  that  the  main  committee  does  not 
initiate  standardisation,  but  waits  for 
piessure  from  outside,  then  calls  a  repre- 
sentative conference  to  ascertain  whethei' 
there  is  a  consensus  of  opinion  favourable 
to  the  project. 

The  Success  of  the  Movement. 

It  is  a  (piestiou  whether  industry 
generally  appreciates  to  any  extent  the 
tremendous  amount  of  work  being 
successfully  carried  on  and  the  fact  that 
it  can  only  be  prosecuted  with  the 
financial  as  well  as  the  moral  support  of 
everyone.  The  association,  however,  is 
giving  far  greater  attention  to  publicity 
than  it  has  hitherto,  and  is  taking  steps 
to  inform  industry  more  generally  as  to 
its  aims  and  objects  and  its  progress.  That 
we  are  "  delivering  the  goods,"  as  the 
Americans  say,  is  abundantly  evident 
from  the  fact  that  whereas  formerly  we 
sold  between  3,000  and  4,000  copies  a 
year  of  the  standard  specifications,  this 
vear  over  10,000  copies  will  have  been  sold 
in  this  country,  irrespective  of  many 
hundreds  of  aircraft  specifications  distri- 
buted to  manufacturers  under  our  agree- 
ment -with  tlie  Air  Ministry. 

It  is  very  difficult  to  give  definite 
figures  as  to  the  results.  So  far,  how- 
ever, as  the  steel  sections  are  concerned, 
which  was  the  first  systematic  work  of 
standardisation  in  this  country,  Mr. 
Skeltf)n.  from  information  received,  has 
stated  that  the  results  of  the  efforts  of  the 
association  have  amounted  to  a  saving  of 
at  least  os.  a  ton,  in  round  figures 
€1,000.000  a  year,  in  the  cost  of  produc- 
tion. The  number  of  sections  has  been 
reduced  from  175  to  113.  It  appears  from 
returns  that  for  five  of  the  largest  steel- 
works during  1914  the  British  standard 
sections  totalled  95  per  cent  of  their  out- 
mit,  and  the  standard  sections  mav  now 
be  purchased  from  practically  all  the 
steelworks  in  the  country. 

The  tramway  rail  snecification  ha^ 
reduced  the  number  of  tramway  rail 
sf^ctions  from  75  to  5.  and  in  the  case  pf 
Portland  cement,  practically  the  whnl" 
output  of  the  country  is  to  the  British 
standard  specification,  and  so  fnv  hack  as 
1913  the  output  was  over  3,000,000  tons. 

Research:   Its   Relation  to 
Standardisation. 

In  the  preparation  of  the  standard 
snecifications,  experimental  investigations 
frenu'^ntly  become  necessnrv  in  order  to 
establish  the  facts  underlying-  fho  prin- 
r-inles  involved,  and  in  this  connection  the 
"^^ational  Pliysical  Laboratory,  now  nndt-r 
ihe  research  department,  has  been  and  is 
conspicuously  useful ;  it  is.  in  fact,  tl-'e 
a-^soriation's  offi'nal  testino-  bureau  and  its 
ultimate  authoritv  in  matters  concerning 
electrical  q,nd  mechanical  tests. 


The  Department  of  Scientific  and 
Industrial  Research,  of  which  Sir  Frank 
Heath,  K.C.B.,  is  the  secretary,  is  of 
great  and  increasing  assistance  to  the 
collateral  work  of  standardisation.  With 
its  approval,  a  most  helpful  Avorking 
agreement  with  the  various  research 
associations  under  its  aegis  has  been 
arrived  at,  which  will  have  the  effect  of 
preventing  any  overlapping  of  effort 
between  those  organisations  and  our  own. 
National  Proving  House. 

There  is  at  present  no  recognised  body 
outside  the  N.P.L.  which  can  say  that  a 
given  piece  of  apparatus  is  in  accordance 
with  a  particular  British  standard  specifi- 
cation, and  for  this  purpose  the  establish- 
ment of  a  National  Proving  House  on  the 
lines  of  the  Chicago  Bureau,  having  the 
confidence  of  manufacturers  and  con- 
sumers, is  becoming  of  great  importance. 

Mr.  C.  H.  Wordingham,  C.B.E.,  a 
member  of  the  executive  of  the  associa- 
tion, has  Inno'  advocated  the  establishment 
of  such  an  institution,  primarily  for  the 
electrical  industry.  He  is  of  opinion  that 
such  a  proving  house  should  be  controlled 
largely  by  manufacturers,  with  sufficient 
representation  of  the  great  engineering 
institutions,  advisory  engineers  and  pur- 
chaser.3,  and  that  it  should  have  the 
moral  support  of  the  Government  without 
being  under  its  control. 
Foreign  Standardisation. 

St-indaidi'iation  is  now  eng'aging  the 
attention  of  several  countries  and  there 
are  at  present  13  foreign  stardardising 
bodies  organised  on  somewhat  similar  lines 
to  oin-  own.  In  some  of  the  countries, 
standardisation  would  appear  to  be  pro- 
ceeding along  almost  identical  lines  with 
our  own,  though  it  is  a  question  whether 
in  all  cases  the  community  interest  of  pro- 
ducer and  consumei-  is  as  fully  recognised 
as  it  is  here.  Great  activity  is,  however, 
being  shown  by  foreign  countries  in 
endeavouring  to  obtain  the  adoption  of 
their  standards  abroad,  and  the  consequent 
great  utility  to  liritish  industry  of  the 
existence  in  foreign  countries  of  the  Local 
Standards  Committees  to  watch  over 
British  interests  is  very  apparent.  Our 
association  is  in  direct  contact  with  most 
of  these  standardising  bodies,  and  arrange- 
ments are  being  made  whereby  those  who 
desire  to  do  so  may  obtain  from  our  offices 
any  of  the  foreign  standards,  a  list  of 
whicli  will  soon  be  available. 
International  Co-operaticn. 

f  ntcrnational  co-o])('ration  so  far  as 
industiial  standardisation  is  concerned  is 
an  immensely  difficult  question.  On  the 
Continent  attempts  have  been  made  from 
time  to  time  to  set  up  an  international 
lii'dv  for  standardising  everything  in  the 
engineering  profession ;  needless  to  say, 
such  a  scheme  has  not  materialised,  and 
if  it  did  it  would  be  found  to  fall  by  its 
own  weight.  The  advent,  however,  of  the 
national  standardising  bodies  which  have 
c(nne  into  being'  since  the  war  is  having  a 
very  steadying  effect.  The  secretaries, 
with  the  approval  and  consent  of  their 
executives,  are  in  direct  and  close  contact 
with  each  other,  and  a  considerable 
amount  of  unofficial  adjustment  is  possible 
withoiit  the  necessity  of  any  cumhereome 
machinery.  You  may  be  assured,  how- 
ever, that  this  intercourse  is  surroiinded 
with  the  stn"ctei5t  safeguards,  and  that  tbe 
{Covtimied  on  fOfje  32.) 
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QUERIES  AND  REPLIES. 

We  invite  our  readers  to  submit  practical  problems 
for  solution  by  our  staff,  or  by  other  reatiers. 
Replies  will  be  paid  for. 


REPLIES. 

Steampipe  Vibration. — Unfortunately  "Engi- 
neer-in-Charge  "  has  been  so  very  .stilted  in  lii.s 
remarks  concerning  the  vibration  troubles  in  his 
steam  mains  that  the  present  writer  is  afraid  he 
will  obtain  little  i-eal  iiractical  advice.  There  are 
so  many  factors  i  >        (.uiFdirod.  a  few  of  which 

are:  (1)  Design  il   i;  (-1  volumetric  capacity 

of    pipes    and    va'.ve    eui  >tions;     (3)  methods 

adopted  for  the  prevention  of  the  various  losses; 
(4)  the  drainage  system;  (5)  arrangements  allow- 
ing for  expan.sion  and  contraction ;  (6)  the  nature 
and  requirements  of  the  engine ;  (7)  whether 
water-hammer  or  wiredrawing  is  present ;  (8) 
character  and  design  of  pipe  stays,  hangers  or 
brackets,  and  their  influence  upon  flexibility :  (9) 
position  and  desiign  of  flexible  joints.  Unless  some- 
thing bearing  on  many  or  the  whole  of  these  points 
is  known,  no  reliable  advice  can  be  offered. — 
F.  R.  P. 

Steampipe  Vibration. — There  are  two  principal 
causes  of  sioarniiipp  vil)ration  :  (1)  The  irregular 
or  periodic  s:i|ip'\  nl  ^l(■;l;n  to  the  engine  cylinders, 
and  (2)  want  uf  hiilaiicc  in  the  engine.  Of  these 
the  first  is  probably  the  more  common  one.  The 
steam  is  never  admitted  to  the  cylinders  as  a  con- 
tiinuous  flow,  but  in  "  mouthfuls,"  as  it  were,  since 
the  admission  valves  are  repeatedly  opening  and 
closing.  The  flow  of  steam  through  the  pipes  is 
thus  repeatedly  being  checked,  or  the  moving  masis 
of  fluid  is  brought  more  or  less  suddenly  to  rest 
so  many  times  per  minute,  depending  upon  the 
speed  of  the  engine.  The  shocks  so  set  up  are 
transmitted  to  the  pipes,  which  are  in  consequence 
liable  to  be  set  vibrating.  Whether  or  not  the 
vibration  will  be  appreciable  wiH  depend  largely 
upon  the  velocity  of  flow  of  the  steam ;  the 
tendency  to  vibrate  will  be  greater  with  a  high 
than  with  a  low  velocity.  "  Engineer-in-Charge  " 
gives  no  particulars  as  to  the  sizes  of  the  boilers, 
steampipes  and  engine  cylinders,  so  we  a.re  unable 
to  say  whether  or  not  the  pipes  are  too  small.  By 
adopting  large  pipes  the  velocity  of  flow  and  the 
tendency  to  vibrate  are  reduced.  Where  the 
trouble  is  due  to  tJie  pulsations  of  the  steam  it 
may  often  be  overcome  by  installing  a,  large  steam 
receiver  or  separator  near  to  the  engine  cylinders, 
the  capacity  of  the  vessel  being  about  three  times 
that  of  the  high-pressure  cylinder.  Another 
remedy  is  to  insert  a  vena -contracts  nozzle  in  the 
pipe  range.  In  designing  the  pipes,  the  avoid- 
ance of  isudden  changes  in  the  direction  of  flow 
of  the  steam  may  prove  an  important  factor  in 
preventing  trouble.  When  vibration  is  due  to  the 
movements  tra.nsmitted  to  the  pipe  range  from  an 
unbalanced  the     correct    remedy     is  to 

balance  tin  mi.  i  >  .  but  to  do  this  effectively  is 
often  a  most,  t  ni.lilesome  and  difficult  niattor.  and 
some  other  remedy  should  be  sought.  As  a  ;  ule, 
when  the  trouble  is  cauised  bj'  an  mil  .ila  nred 
engine,  it  is  due  to  the  fact  that  the  nalura'  p^  l  iod 
of  \'ibration  of  the  pipe  range  sync  in  i  irsrs  '-  ith 
the  pieriO'd  of  movenii  uf  .if  ipp  pngiin'.  .\  'i^ht 
change  in  the  speed  ;ii  ■  ra./inp  will  "llin  llir.'w 
the  movements  out  of  sy  ,i  1  iiisin,  and  .  !iiii|.i!r(ely 
eliminate  the  trouble.  .Sim  lai  ly.  an  alt.eration  of 
the  pipe  supports,  by  channing  the  natural  period 
of  vibration  of  the  pipe  range,  may  prevent  the 
vibration. — E.  Ingham. 

Installing  a  Cupola.— Determining  the  type  of 
cupola  it  is  desirable  to  instal  is  a  very  real  diffi- 
culty, if  needless  lexpense  is  to  be  avoided.  Many 
factors  must  necessarily  be  taken  into  considera- 
tion before  a  definite  decision  can  be  made.  The 
amount  of  metal  required  determines  the  melting 
capacity  of  the  furnace  required,  but  that  only 
concerns  the  size,  and  not  the  type.  It  is,  how- 
ever, important  to  bear  in  mind,'  particularly  when 
a  new  foundry  is  in  view,  that  it  is  economical  to 
instal  a  cupola  large  enough  to  cover  possible 
expansion  of  business.  Such  a  furnace  can  be 
double-lined  until  the  need  for  more  meta-l  demands 
the  removal  of  the  inner  lining.  This,  of  course, 
means  additional  expense  at  the  outset,  but  it 
allows  for  expansion  without  making  llie  need  for 
another  cupola  an  imm,ediate  necessity.  The  im- 
portant factor  in  determining  the  time  is  really  the 
nature  a.nd  composition  of  the  castings  to  be'  pro- 
duced. When  the  installation  is  for  a  jobbing 
foundry,  and  it  may  be  required  to  change  the 


composition  of  the  metal  to  suit  various  kinds  of 
castings  during  the  course  of  one  blow,  then  the 
ordinary  drop-bottom  or  solid-bottom  cupola  should 
be  (iieferred.  Of  these  two  there  is  little  difficulty 
in  coming  to  a  decision,  as,  though  the  solid- 
bottom  cupola  .still  has  many  adherents,  the  drop- 
bottom  furnace  is  cleaner,  and,  from  the  operator's 
point  of  view,  more  humane.  This  type  of  fur- 
nace can  li  '  oiM  .ated  to  produce  high-class  metal 
to  meet  -  o' ^  ' ! ^  ^ i  ions  for  partiiai'ar  work,  and 
varied  to  a  cin,,  -  matal  for  ordinary  woi-k  which 
is  not  of  a  ',  irti-  iMaace.  The  laai:ln  of  tlu'Slag 
hole  abovf  ilje  1)(  d,  together  with  '.  Ii  ilaa  lacter, 
determines  the  amount  of  metal  Viliicli  ran  be 
carried  in  Ilie  furnace  before  it  is  tapped,  and, 
when  li  a\,  Willi;  is  anticipated,  the  metal  is  pre- 
served m  a  liotU'r  state  wlicn  it  is  possible  to  keep 
it  in  the  furnace,  reilucing  the  num})er  of  taps  to 
make  up  the  full  (iuaiilit\  of  metal  required  as 
much  as  is  possible.  Bui  the  greater  amount 
rapalile  of  being  carried  in  the  cupola,  relative  to 
its  diameter,  incacas.'s  thv  [laiol't  of  the  tuyeres 
above  the  bed  an.!  n-i  i  -  ai  i  s  a  ;;,  i  alia'  amount 
of  fuel  for  the  lied  ;  liar,:;i.'.  As  a  rule,  tlie  greater 
the  bed  charge  the  lower  the  ratio  between  metal 
and  fuel,  and  therefore  greater  cost  in  running  the 
cupola.  From  an  fc  aio'iiiral  point  of  view,  it  is 
wise  to  reduce  the  In  luhi  i  f  the  tuyeres  abovo  the 
bed  as  much  as  possil  lr.  and  so  obtain  a  better 
melting  ratio.  Tins  it-m  iii\-  is  nrore  easy  of 
accomplishment  when  tiio  i-oiii|iosil  ion  of  the  metal 
is  unchanged  during  the  coui'se  of  a  blow,  as  then 
the  receiver  type  of  cupola  is  move  suitable,  and 
will  give  a  better  return.  In  this  type  the  tuyeres 
ai-e  just  clear  of  the  bed,  and  the  fii-s(  charge  of 
fuel  is  comparatively  low.  The  metal,  as  it  becomes 
molten,  passes  from  the  cupola  intu  liic  ix-ceiver, 
which  is  heat  i!  from  it.  Bc-idi  s  l  iiiig  more 
economical  in  nsr,  this  '}']"■  ot  I'linair  gives  a 
metal  of  more  lagu'iir  i  i .n i pi isit ion.  it  i-  suitable 
for  insta'lation  in  foiihihn  -  dealing  with  specialised 
production. — "Ben  ^^iia\\.  ' 


BRAZILIAN  CENTENARY 
EXHIBITION,  1922. 

Factors  Connected  with  British  Participation. 

(From  Eeuter's  Trade  Service  Correspondent.) 

In  face  of  the  existing  woidd-wide  economic  situa- 
tion,, it  was  hardly  to  he  expected  that  the 
response  of  Britisli  inannfaet  m  ars  to  the  invitation 
to  shf)W  at  the  l!ra;'iliaii  I'". \  i i : i '  ■|in ,  coiiimeniorative 
of  the  first  cent  iia;\  uf  imleijendence,  to  be  held 
from  September  7  to  Nov,  niber  15  next,  would  be 
either  large  or  repre-cnt  a  t  i  ve ;  but  in  spite  of 
serious  industrial  difiiculties  at  home,  the  depre- 
ciation in  value  of  Bi-azilian  currency  and  the  con- 
sequent trade  depression  existing  in  that  country, 
and,  above  all,  of  the  sliU  high  cost  of  freights  to 
South  America  (notwiihstaiKling  the  specVil  i'educ- 
tion  of  50  per  cent  made  h\  il.i  i  n  !'  i  -\,  ;in=s 
engaged  in  the  transport  ol  i  .h  ints  i.  :'.,a/il). 
participation  by  British  fiims,  eitlier  in  tin  f,,i,ii 
of  special  exhibits  or  of  models  and  tra;;.  p.o  i  1 1 1  s 
in  connection  with  single  sampl.-s,  promises  to  be 
not  wholly  unimportant.  In  view  of  the  long- 
established  friendsliip  between  Brazil  and  the  Britdsh 
Empiie,  special  efforts  have  been  made  to  bring 
about  oflicial  as  well  as  private  jiar' ii  ip.al  ion. 

No  doubt  can  be  enteitained  n  i,  limij  the  value 
at  this  juncture  of  British  repres(anai]on  in  an 
exhibition  likely  to  draw  purchasers  from  all  parts 
of  South  America,  more  especially  since  British 
export  trade  to  Brazil  has  of  late  years  manifested 
encouraging  signs  of  expansion,  aher  a  pei-ind  of 
.severe  decline.  It  is  estimated  that  an  amount  of 
over  300  millions  sterling  represenis  Ihilish  invest- 
ments— largely  in  railuay  and  otiiia-  transport 
enterprises— in  Brazil.  Tin  n  favourable  posi- 
tion occupied  by  this  coimiiy  ainong  the  four  lead- 
ing commercial  marl.,  is  lili  .iat  Britain,  the  United 
States,  FraJtee  and  ihi.aimy)  was  demonstrated  by 
the  import  figures  of  l!)2().  While  the  total  imports 
into  Brazil  from  tho.se  countries  reached  an  a"-cre- 
gate  of  £91,987,837,  compared  with  £09,381,445"' in 

1919,  the  participation  of  the  United  Kingdom  was 
£19,934,156,  compared  with  £11,208,288,  thus 
marking  an  _  improvement  at  that  period  of 
£8,725,868,  being  an  amount  ,  in  excess  of  that  of 
any  other  country,  not  excluding  the  more  favour- 
ably situated  United  States.  Less  satisfactory 
results,  however,  were  achieved  in  regard  to 
Brazilian  exports  to  the  United  Kingdom,  which 
declined  from  £8.203,104  in  1919  to  £6,161,056  in 

1920,  thus    showing    a    decrease    of  £2,042,048. 


Official  figures  for  1921  (not  yet  obtainable)  are 
expected  to  show  rather  lower  returns  regarding 
United  Kingdom  exports  to  and  imports  from 
Brazil. 

It  is  to  be  regretted  that  certain  British  firms 
whicli  had  practically  decided  upon  participation 
have  now  been  compelled  to  withdraw.  Their  final 
decision  has  lieen  influenced  by  the  deadlock  in  the 
home  I  ii'_i  I  111  1  1  'u  i'lide  (I  111,  !  1  iiiil  delays  in  coal 
deliveries,  and  ih'  steady  d.eiine  in  foreign 
exchanges.  On  iln-  other  hand,  preparations  which 
were  well  aJ.-aii'eil  for  the  despatch  of  heavj' 
macliinery  and  rolling  stock  exhibits  ar.e  still  pro- 
ceeding, and,  should  no  further  untoward  circum- 
stance occur  and  certain  objections  in  connection 
with  the  site  of  the  British  exhibits  overcome,  it 
seems  probable  that  shipment  will  take  place  very 
shortly. 

It  should  be  remembeied  that  goods  arriving 
after  June  next,  tlie  ultimate  date  fixed  by  the 
executive  committee,  niay  be  refused  entrance; 
they  would  thus  lose  all  right  to  exemption  from 
duties,  and  prnliably  become  a  complete  loss  to  the 
shippers,  who  wmiM  be  without  any  right  of 
appeal.  Morio\er,  inily  15  days  are  allowed  for 
the  removal  from  the  country  of  goods  on  exhibi 
tion,  and  if  any  remain  after  three  months  they 
will  be  de  inrd  to  have  been  abandoned.  On  thi 
other  hand,  it  is  ini)iorlant  that  intending  Britisl 
exhibitors  should  know  tliat  at  the  conclusion  n; 
the  Rio  de  Janeiro  Exhibition  (provisionally  fixeii 
for  November  15),  certain  other  Brazilian  States 
will  hold  local  expositions,  notably  Maranhac. 
Exhibitors  should  thus  be  enabled  to  transport 
their  displays,  at  comparativelv  small  cost,  t" 
other  industrial  centres  of  the  Union. 

It  cannot  be  too  strongly  urged,  however,  that 
no  unnecessary  delay  should  occur,  for  in  order  to 
ensure  the  arrival  and  erection  of  massivi 
machinery  exhibits  in  Rio  de  Janeiro,  arrange 
nients  for  shipment  from  the  United  Kingdoni 
should  not  be  postponed  beyond  the  end  of  April. 

Every  precaution  should  likewise  be  exercised 
not  only  to  ensure  delivery  of  the  merchandise  at 
destination  in  perfect  condition,  but  strict  compli- 
ance should  be  made  with  Brazilian  Customs  duties 
and  tariff  classification.  It  is  understood  that 
while  all  goods  consigned  to  the  British  section 
will  be  admitted  duty  free,  provided  that  they  are 
re-exported  at  the  .close  of  the  exhibition.  Customs 
regulations  will  not  be  in  any  way  relaxed,  since 
subsequent  sales  (which,  however,  can  only  take 
place  with  the  consent  of  the  executive  committal  I 
may  ensue.  When,  therefore,  goods  become  duti- 
able by  weight  and  are  assessed  on  the  groi-s 
weight,  the  liglitest  kind  of  packing  compatibi" 
with  safety  should  be  used;  and  when  packirs 
machinery  or  plant,  mechanical  constructions,  etc., 
in  parts,  specific  instructions  should  be  sent  with 
each  case  or  crate,  or  under  separate  cover,  at  the 
time  that  the  shipment  is  made,  showing  exactly 
how  the  parts  should  be  assembled.  In  those 
pases  where  British  exhibits  are  not  accomnanie  i 
by  personal  representatives  (and  we  understanil 
that  only  in  a  few  instances  can  this  be  arranged) 
the  greatest  care  ishould  be  given  to  numberintr 
distinctively  the  parts. 

It  is  also  hoped  that  a  suitable  display  of  Britisli- 
made  automobiles  will  be  arranged  for.  It  should, 
however,  bs  noted  that  while  new  machines  wUl'j 
be  exhibited,  no  running  automobiles  will  be  per-] 
mitted  to  enter  the  grounds  of  the  exhibiticn. 
Visitors  who  desire  mechanical  transport  must  avai' 
themselves  of  Japanese  rickshaws,  of  which  largei 
numbers  will  be  on  hire. 

To  meet  the  threatened  competition  from  other 
manufacturing   countries,  it  seems  that  consider-: 
able  modifications  in  current  wholesale  motor  carl 
prices  will  have  to  be  made.    From  a  computation' 
of   the   average   pi-ice    per   vehicle   imported  into 
Brazil  of  late  months  it  appears  that  the  most, 
costly  is  still  the  British,    which    stands    at  241 
contos  of  reis  (1  conto  =  £50  nominally),  against  It' 
oontos  for  French,    12  contos  for  Canadian   e  u 
United  States,  10  contos  for  German,  and  8  conioe 
for  Italian   automobiles.     It   should,   however,  hi 
borne  in  mind  that  the  sterling  value  of  the  conti 
fell  lately  from  £40  to  below  £30.  and.  at  present, 
ii    quoted    round    about    £33.      jMoreover.  thest 
figures  cannot  be  accepted  as  a  definite  compari  , 
son  of  prices,  since  different  classes  of  cars,  b  tbl 
private    and    commercial,    are    included,  and  ;ln 
usual  type   of   import^'d   British    car   is   of   vi  ry 
sunerior   qualitv.        Whereas    in    1919  onlv  nint] 
vehicles  were  imported  from  the  United  Kingd  in  ; 
107  British  cars  and  lorries  valued  at  1,616  con  to; 
(roughly  £80,000)  entered  the  country  in  1920. 
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THE  VALUE  OF 
I      INDUSTRIAL  COURTS. 

t  By  Pleueian. 

|:  The  disputes  at  pirescni  piiiii'dling  in 
j,'the  eug'iiieeriiig'  and  sliijilniilding  indus- 
I  tries  direct  altenlion  to  rJie  [loteiitialities 
'  of  tlie  industrial  legislation  passed  by  the 
'Govenimeut  in  recent  .\  ears.  We  are  pre- 
eminently an  industrial  country,  and 
'i necessarily  the  relations  between  cajjital 
and  labour  are  of  supreme  importance  to 
I' the  well-being"  of  the  nation.  An  appall- 
[iug  amount  of  time  and  energy  has  been 
r  wasted  in  embittered  strife  between 
ifeniployers  and  \Aorkinen,  and  from  190T 
-to  1921  inclusive  13,539  disputes  haAe 
[  occurred,  their  ag-g-regate  duration  being- 
1,264,418, 000  working-  days.  It  was 
j  iuevitable  that  tlie  political  and  economic 
I, disturbances  which  followed  the  great 
j  European  War  should  be  reflected  in  an 
k  increased  number  of  labour  disputes,  but 
j  it  would  be  cherishing  an  illusion  to  hoije 
i  lhat  with  more  settled  economic  conditions 
'  the  conflicts  will  be  seiiously  diminished. 

•  Experience  has  shown  that  for  many  j-ears 
I  before  the  war  the  tendency  was  dis- 
[tinctly  towards  'strikes  and  lock-outs  being 
jion  an  increasingly  large  scale.  Amalga- 
[imation  amongst  the  trade  unions  has  been 
i  going  on  steadily,  and  their  members  are 
[now  concentrated  into  much  larger  com- 
thinations  than  formerly.      The  forces  of 

*  the  employers  have  likewise  been  con- 
f  centrating\  and  from  both  sides  national 
I  negotiations  have  taken  the  place  of  local 
j.settlements.  When  employers  and  trade 
SiLinions  meet  nowadays,  the  negotiations 
!  affect  thousands  of  men  against  hundreds 

affected  by  the  old  methods.  It  is  natural 
in  these  circumstances  that  wlioi  e  conflicts 
arise  their  effects  on  the  coiiimuiiity  are 

imuch  more  serious  than  was  the  case  some 

'lyears  back. 

Industrial  LcgisSation. 

I  Efforts  have  been  made  by  voluntary 
associations  to  minimise  conflicts  between 
|l capital  and  labour  by  endeavouring"  to 
i  bring  about  a  better  understanding 
rhetween  them,  and  in  addition  to  this  not 
I  an  inconsiderable  amount  of  legislation 
flias  been  directed  towards  the  adjustment 
[of  industrial  disputes.  The  Conciliation 
uAct  of  1890  and  the  Arbitration  Act  of 
j  1889  were  both  designed  for  the  purpose 
fof  making  better  provision  for  the  preven- 
l^tion  and  settlement  of  trades  disputes, 
ifhe  machinery  provided  by  these  Acts  is  of 
ja  voluntary  charactei-  and  can  be  resorted 
:to  only  if  the  parties  in  dispute  feel  so 
I'disposed.  Many  suggestions  of  com- 
I  pulsoi*y  arbitration  have  been  made  from 
jtime  to  time,  and  the  Munitions  of  War 
[  A.ct  did  in  fact  impose  this  on  munitions 
work.  Compulsion  has  not  proved  nearly 
1^0  successful  as  might  be  imagined,  as  the 
['history  of  other  countries  has  shown, 
j  Even  the  stress  of  war  did  not  prevent  the 
[Munitions  Act  being  broken  time  and  time 
I  again.  Governmental  Advisory  Com- 
mittees on  the  relations  of  employers  and 
I  imployed  have  invariably  reported  against 

i 
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compulsory  arbitration,  and  organisations 
of  emijloyers  and  workmen  generally 
prefer  to'  compose  their  differences  by 
direct  negotiatrons.  Part  1  of  the  Iirdus- 
tiiai  Courts  Act  of  1919  set  up  a 
permanent  Court  of  Arbitration  called  the 
industrial  Court,  to  which  recourse  can 
be  had  in  time  of  dispute  if  both  employers 
and  workmen  consent.  In  addition  to  the 
permanent  Court,  the  Minister  of  Labour 
can,  if  both  parties  so  i^rctn,  appoint  a 
single  arbitrator  or  an  Arbitration  Board, 
consisting  of  an  equal  number  of 
emploj'ers  and  workmen,  with  an  inde- 
l^endent  chainnan.  Advantage  of  these 
provisions  has  been  taken  in  many  cases 
and  some  hundreds  of  decisions  have  been 
given. 

Functions  of  Courts  of  Enquiry. 

In  view  of  the  widcl;,  expressed  opinion 
(notably  of  the  tamous  Whitley  com- 
mittee, whose  report  resulted  in  the 
formation  of  the  system  of  Industrial 
Councils),  that  in  cases  of  disputes 
involving  ([uestions  of  general  public 
interest  there  should  be  a  means  by  which 
the  public  can  be  supplied  with  an 
impartial  account  of  the  merits  of  the 
disputes,  the  Minister  of  I^abour  was 
given  power  under  Part  2  of  the  Act  to 
establish  Courts  of  En([uiry  for  that  pur- 
pose. It  slidubi  be  clearly  understood 
that  it  is  not  necessary  for  the  Minister 
to  wait  until  a  strike  or  lock-out  has 
actually  taken  jdace,  nor  has  the  consent 
of  the  parties  to  the  dispute  to  be  obtained 
before  the  Court  can  be  set  up.  Evidence 
on  oath  is  taken  at  the  hearing,  which  may 
be  either  in  private  or  in  pu])lic,  and  the 
Court  may  call  for  any  dn(  uiniMits  which 
they  think  necessary.  Tin-  !'.  uit  has  no 
power  to  settle  a  dispute  by  arbitration, 
being  limited  to  making  a  report  with 
possibly  a  recommendation  as  to  the  best 
course  to  be  pursued.  The  whole  object 
is  to  make  the  public  familiar  with  the 
true  facts,  and  in  the  Avords  of  Sir  Robert 
H(nne,  who  introduced  the  Bill,  "  the 
public  is  the  final  arbiter  and  is  eminently 
fair  and  just."  Once  the  searchlight  of 
public  criticism  has  been  focussed  on  the 
party  which  is  the  aggressor  the  latter 
would  not  be  loath  to  arrive  at  a  settle- 
ment. 

Set  Up  a  Court. 

The  Act  lias  been  put  into  operation  on 
two  occasions  at  least  without  the  consent 
of  the  parties.  In  the  Penistone  dispute 
the  electricians  were  locked  out  by  the 
Engineering  Ihnployers'  Federation 
bec^ause  they  were  said  to  demand  that 
all  foremen' must  join  the  union.  ISIo 
interest  was  exhibited  by  the  Government 
until  the  union  members  employed  in  the 
electric  power  stations  gave  notice  to 
cease  work  to  support  their  fellow- 
members.  Within  a  few  hours  a  Court 
was  constituted,  and  after  sitting  for  two 
days  the  parties  were  able  to  arrive^ at  a 
settlement  without  the  Court  hein^ 
required  to  issue  a  finding.  Why  is  it 
that  a  Court  has  not  been  set  up  in  the 
present   crises   in   the  shipbuilding  and 


engineering  industries?  Is  it  because  oi 
the  opposition  of  the  employers?  ine 
unions  have  asked  for  the  Act  to  be  put 
into  operation  in  both  disputes,  and  have 
pointed  out  that,  wdiile  the  Government 
has  not  been  slow  to  do  this  where  the 
union  members  haA-e  struck,  the  Act  ha.-? 
never  been  used  where  the  employers  have 
locked  out  the  workmen.  The  suspicion 
is  forming  in  the  minds  of  the  workmen 
that  the  Government  applies  the  Act  only 
when  the  workmen  are  regarded  as  the 
aggressors.  We  have  before  us  a 
verbatim  report  of  the  interview  betAveen 
the  labour  mediation  committee  and  the 
Government  at  which  the  former  pressed 
for  a  Court  of  Enquiry.  The  amazing 
argument  raised  by  Mr.  Austen 
Chamberlain  was  that  if  the  GoA^ernnient 
set  up  a  Court  and  public  opinion  forced 
the  hand  of  the  employers,  the  Govern- 
ment would  be  indirectly  entering  into  the 
dispute,  and  would  therefore  become  a 
party  to  it  rather  than  an  impartial 
GoA-ernment  acting  in  the  interests  of  the 
nation.  In  the  engineering  industry 
there  is  a  direct  conflict  between  the 
statements  issued  by  the  employers  and 
by  the  union. 

The  employers  say  they  do  not  want  to 
attack  trade  unionism.  The  workmen 
say  the  employers  wish  to  destroy  the 
fundamental  principles  of  trade  combina- 
tion. It  is  necessary  to  have  a  true  state- 
ment put  before  the  p'liblic.  The  public 
has  the  right  to  knoAv  the  facts. 

Engineering  Split. 

It  is  obvious  that  the  principal  purpo.se 
ol  part  2  of  the  Act  is  to  create  an  en- 
lightened public  opinion,  which  Avill 
cause  the  disputants  to  pause  before  pro- 
nouncing or  continuing  strife.  At  the 
moment  of  writing,  the  Prime  Minister 
has  intervened  in  the  engineering  dispute 
and  hj  his  personal  influence  he  may 
achieve  success  Avhere  others  have  failed. 
News  has  just  arrived  that  there  has  been 
a  bad  break  on  policy  betAveen  the 
Amalgamated  Engineering  Union  and 
the  47  allied  luiions.  At  midnight  on 
Friday,  March  31,  Sir  Allan  Smith  .signed 
a  note,  which  interpreted  clause  1  of  the 
memorandum  of  March  24.  This  declared 
the  right  of  the  management,  pending 
negotiations,  to  give  instructions,  but  not 
contrary  to  the  terms  of  any  agreement 
existing  at  the  time  betAveen  the  parties. 
This  was  to  be  regarded  as  a  basis  for 
further  negotiations,  and  it  Avas  jirovided 
in  a  further  clause  that  in  the  negotia- 
tions Avhich  Avould  follow,  the  employers 
and  the  negotiating  committee  of  the 
unions  Avould  endeavour  to  adjust  mutu- 
ally the  phraseology  to  convey  their  icleas 
as  to  the  manner  in  which  the  principle 
of  management  would  be  applied  to  the 
actual  circumstances  of  the  cases  under 
discussion.  The  A.E.IT.  rigidly  refused 
to  accept  this  document,  as  they  con- 
tended that  the  principle  Avas  unchanged, 
and  that  the  proposal  conceded  the  right 
of  the  employers  to  make  a  change  in 
workshop  conditions  before  consultation 
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and  not  after.  This  is  uot  quite  accurate, 
uor  is  it  correct  to  say  that  the  emploj'ers 
have  not  advanced  in  any  way  from  their 
first  position.  They  have  indicated  their 
willingness  tu  notify  the  unions  of  any 
material  change  in  workshop  conditions, 
and  that  in  the  event  of  objections  being, 
raised  by  tlie  lattei-,  the  matter  would  be 
discussed. 

Right  of  Consultation  Admitted. 

Jt  would  therefore  appear  clear  that  no 
change  would  be  made  until  discussion 
liad  taken  place.  In  the  event  of  the 
pai'ties  failing  to  agree  on  the  necessity 
for  the  change,  the  memorandum  cer- 
tainly gives  the  employers  the  right  to 
proceed  as  they  think  fit.  While  the  em- 
ployers have  made  an  advance  from  theij' 
original  claim  of  unrestricted  right  to 
make  any  change  they  feel  disposed,  there 
is  a  great  deal  of  truth  in  the  contention 
of  the  Amalgamated  Engineering  I^nion 
that  the  essential  principle  remains.  The 
attitude  of  the  A.E.U.  representatives 
thi'oughout  the  negotiations  has  not  been 
of  the  most  conciliatory  nature,  and  has 
uot  been  encouraging  to  their  allies. 
Sig'us  of  a  .split  became  juanifest  on  the 
A.E.U.'.s  rejection  of  the  proposal,  and  it 
was  indicated  that  the  Geneial  Workers' 
Federation  reserved  the  right  to  come  to 
their  own  decision.  This  meant,  in  as 
many  words,  that  they  would  break  away 
from  the  joint  body  and  negotiate 
separately  if  they  felt  so  disposed.  The 
atitude  of  the  geneial  Moikers  found 
endorsement  among  nuiny  of  the  skilled 
unions,  and  it  is  not  surprising  that  the 
break  has  come.  The  Allied  Unions  have 
now  resumed  negotiations  with  the  Em- 
])loyers'  Federation,  the  A.K.T7.  standing 
aloof.  It  is  extremely  regrettable  that  a 
united  front  could  not  have  been  pre- 
sei-ved  throug*hout  the  negotiations,  and 
any  hope  of  joint  action  now  seems  out  of 
the  (question.  This  does  not  remove  the 
necessity  for  setting  up  a  (^ourt  of  Euquiiy 
aud  the  difference  of  opinion  between  the 
unions  accentuates  if  anything  the  neces- 
sity for  a  true  and  impaitial  statement 
l)eiug  issued  to  the  public.  The  Shipyard 
Unions  have  rejected  the  revised  wages 
jeductioii  proposals  of  the  shipbuilding- 
employers,  the  voting  being:  — 

For  acceptance    26,451 

Against    87,026 


Majority  agaiust    60,575 

Even  here  comiilications  have  arisen,  as 
ill  all  sliiprepairing  districts  the  Amal- 
gauuited  Engineering  Union  members 
remain  at  work.  There  is  no  doubt 
that  a  (louit  of  Enquiry  will  be 
again  asked  for  in  this  dispute.  If  part 
2  of  the  Industrial  Courts  Act  is  to  have 
any  value  at  all,  now  is  the  time  for  it  to 
be  put  into  operation,  instead  of  allowing 
disastrous  strife  to  continue. 


Mr.  James  Ndah  Pa-Xman. — Mi.  Janus  Noah 
Paxinan  died  at  Bouriiemoutli  on  Wednesday  night 
in  his  ninety-first  year.  Mr.  Paxman.  vvlio  was  a 
native  of  Colchester  and  had  twice  been  mayoi'  of 
the  borougli,  took  a,  prominent  part  in  founding 
the  engineering  firm  of  Davey,  Paxman  &  Co.,  the 
Standard  Ironworks,  Colchester.  The  fiim  supplied 
the  powei'  and  drove  the  first  public  electric  light 
for  exhibitions  in  London,  notably  at  the  Crystal 
Palace  and  elsewhere.  They  also  supplied  the 
lighting  power  at  one  of  the  Pa.ris  exiiibitions 
During  the  late  war  the  firm  made  a  quarter  of  a 
iiiillioii  sliells,  as  well  as  much  other  war  material. 


THE  WAY  TO  TRADE 
RECOVERY. 

IiXE  economic  crisis  was  admirably 
summed  up  by  Sir  Arthur  Shirley  Benn, 
M.P.,  in  his  presidential  address  to  the 
annual  conference  of  the  Association  of 
13ritish  Chambers  of  Commerce.  Sir 
Arthur  stated  that  he  could  not  stand  the 
present  level  of  taxation  any  longer,  and 
that  the  life  of  the  modern  business  man 
has  been  made  a  piotracted  torture.  The 
bulk  of  taxation  j3aid  to-day,  he  con- 
tinued, is  not  coming  from  income  but 
from  the  capital  of  the  country,  and  a  little 
more,  and  the  whole  economic  structure 
must  collapse  betieath  the  strain. 

Because  of  imlu^lrial  strife,  he  added, 
there  were  hundreds  ot  thousands  of  men 
unemjjloyed  who  need  never  have  been  out 
of  work,  and  as  the  result  of  that  strife  a 
genuine  trade  revival  had  been  postponed 
for  mauy  months,  perhaps  foi'  years. 

llefei'ring  to  the  encouraging  state  of 
the  coal  industry,  in  which  a  new  spirit  of 
sanity  and  mutual  toleration  had  come  to 
birth  since  the  struggle  of  last  summer. 
Sir  Arthur  said  that  he  believed  that  in 
spite  of  the  gravity  of  the  economic  situa- 
tion the  crisis  was  already  over.  The 
history  of  the  coal  industry  had  proved 
that  patience  and  justice  combined  could 
work  miracles  of  conciliation,  and  upon 
that  he  relied  for  the  solution  of  the 
economic  problem.  Sir  Arthur  declared 
that  the  ]n-ice  of  transport  must  be  re- 
duced without  delay,  and  the  crushing 
burden  of  taxation  must  be  lifted.  The 
firm  belief  of  those  best  able  to  judge  was 
that  a  substantial  reduction  of  Is.  or  even 
2s.  in  the  income  tax  would  act  as  a  power- 
ful tonic  to  trade. 

Sir  Arthur  did  not  hesitate  to  advocate 
trade  with  Russia  if  she  could  provide 
securty  that  she  would  honour  her  debts. 


CO-PARTNERSHIP. 


Theke  is  certainly  no  greater  autlunity 
on  co-paitiiership  in  industry  than  Lord 
Leverhulme,  and  in  his  speech  at  the 
luncheon  recentlv  given  in  his  honour  bv 
the  ]  >al)Our  Co-jjartnership  Association,  he 
pointed  out  that  labour  co-partnershi]) 
could  not  be  brought  in  by  Act  of  Parlia- 
ment. Some  industries  had  no  profits  at 
all—including  that  great  idustry,  domestic 
service.  In  his  own  business  what  had 
enabled  them  to  weather  the  stOrm  was 
that  tliey  had  11,000  co-partners  in  the 
works. 

He  thought  that  co-partnership  would 
enable  us  to  take  a  broader  view  on  out- 
put. The  difficulty  was  that  the  workmen 
were  reluctant  at  present  to  produce  more 
because  they  thought  they  would  get  no 
benefit  from  the  increased  profits. 

He  compared  industry  with  a  ship  in 
which  the  navigation  must  remain  in  th^ 
hands  of  the  captain.  If  a  trade  union 
wished  to  control  industry  it  coidd  only  be 
done  in  the  same  way  that  a  cabin  bov 
could  become  a  captain — by  becoming 
proficient  in  the  work  of  the  captain. 

"In  industry  Ave  .should  only  recognise 
two  ranks,"  he  said,  "the  mien  wlio  do 
their  dutv  and  those  who  don't.'' 

Mr.    Wat  son,    of   the    Gas,  Coke 
Light  Co.,  spoke  of  the  importance  in 
co-partnership    sihemes    of    paying  the 


bonus  on  the  same  basis  as  the  dividend, 
which  gave  the  workmen  a  sense  of 
equality  and  prevented  the  division  of  the 
industry  into  two  cam^js. 

In  the  Gas,  Light  and  Coke  Co.  a  man 
earning  £200,  say,  got  a  bonus  of  just 
under  5  per  cent  at  the  same  rate  as  the 
ordinary  dividend.  His  i;iO  bonus  a  j\ar 
was  used  to  buy  stock  in  the  company,  aud 
by  this  method  the  workman  at  once 
realised  how  closely  he  was  interested  in 
the  prosperity  of  the  firm. 

At  present  the  co-partners  held  £388,001 1 
of  ordinary  stock,  or  an  average  of  abort 
1'40  per  employee.  In  addition,  the  work- 
people had  put  £00,000  worth  of  savings 
into  the  stock  of  the  company.  When  the 
workpeople  saw  that  the  shares  had  gone 
up  by  £20  they  did  not  talk  about  the 
profits  of  the  bloated  capitalist.  They 
were  delighted.  The  scheme  had  beeii 
working  since  1909,  and  there  had  nevei 
been  any  serious  trouble. 


UNEMPLOYMENT  BENEFIT. 

The  Govenunent  Bill  on  Unemployment  Insurant) 
tlie  text  of  which  has  ju&t  been  issued,  is  designed 
in  view  of  the  continued  gravity  of  unemploymeni 
to  make  further  emergency  provision,  aud  cover.- 
the  period  up  to  1923.  It  is  based  on  the  assuinp 
tion — (a)  that  up  to  the  end  of  June,  1922,  uneni 
ployment  will  not  exceed  on  the  average  1,900,000 
(6)  that  during  the  12  mouth;^  following  June,  1921! 
the  average  number  of  insured  persons  unemployeil 
will  not  be  more  than  1,500,000,  counting  in  botli 
cases  the  number  of  persons  on  short  time  at  lia.i  | 
their  number. 

The  rates  of  contribution  and  rates  of  benefit  will 
bo  the  same  as  at  present  under  the  three  Actt. 
The  new  combined  benefit  under  the  present  Bill 
will,  -for  persons  who  have  exhausted  their  previous 
benefit,  begin  on  April  17;  that  is,  a  week  aud 
a-haif  after  the  benefit  under  existing  legislation 
begins  to  be  exhausted. 

During  the  period  from  Apiil  to  the  end 
October  next  15  weeks'  benefit  is  to  be  allowed, 
these  being  distributed  at  intervals  over  the  period; 
and  duiing  the  period  from  November  next  to  the 
end  of  June,  1923,  12  weeks,  with  discretional) 
power  to  give  two  further  extensions  of  five  week^ 
each. 

The  amount  of  the  Stale  contribution  during  the 
period  of  15  months  from  April.  1922.  to  June. 
1923,  will  be  £14,700,000.  This'  is  £5,800,000  m 
excess  of  the  State  contribution  for  that  period 
under  existing  legislation.  For  the  purposes  of  the 
Bill  it  will  also  be  necessary  to  ask  leave  to  increase 
the  borrowing  powers  given  by  the  Unemployment 
Insurance  (i\o.  2)  Act,  1921,  by  about  £11,000,000. 


Coal  Situatio.n  in  tSouTii  Wales. — Mauy  people  ' 
were  of  the  opinion  that  the  coal  strike  settlement 
secured  "standard  profits  "  to  the  owners  as  well  i 
as  .*taii(l;ii  ii  u  ages  to  the  men.    This  idea,  howevn  ,  ' 

is  (■  |d.t,iy.  dispelled  by  the  speech  of  ^Ir.  II 

Seyiiuiiu'  llL'iiy  at  the  annual  meeting  of  Norti: 
Navigation  collieries.    Mr.  Seymour  Berry  took  the 
montli    of    December    as   au    illustration    of   ln'W  | 
the  arrangement  works  out  iu  times  of  depress!'  :i 
During  that  month  the  profits  of  the  collierie.^  : 
South  Wales  were  sufficient  to  pay  standard  wa-i> 
other   working  costs  and  standard  profits  witl 
surplus  of  £(i,500.     To  bring  "standard"  wn_>- 
up  to  the  minimum,   under  the  scttleiiieiit.   Ii'  \' 
ever,  £350,000  was  required.    This  aborbed  the  m 
called  standard  profits  of  £297.000.   the  nonmuii 
surplus  of  £t),500  and  £40,000  besides,  the  1  i.<t 
being  found  by  the  owners.    So  in  tlie  three  mon:h> 
ended  January  3],   South    Wales  coalowners  1"^' 
,£850,000,  and  when  tlie  February  audit  is  c 
pleted  Mr.  Seymour  Berry  anticipates  that  the  f 
months'  loss  will  appro.x'imate  to  £1.000,000.  \- 
to  the  future,  Mr.  Berry  foresees  little  saving  "! 
lal)0ur,    hopes    for    a   slight    fall    in    stores  ii<' 
materials,  but  finds  onerous  railway  rates  and  .-'  r 
ping  charges  the  most  sei-ions  items  of  cost.      i  ' 
way  rates  may  come  down  soon,  but  shipping  ■ 
dock  charges  look  more  a-efraciory. 
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Commercial  Notes  and  News. 


COMPANY  NOTES. 


Armstrong,  Whitworth  &  Co. — The  directors 
■  this  firm  propose  a  final  dividend  for  1921  of 
t  per  cent,  making  5  per  cent,  less  tax,  for  the 
far.  The  company  has  a  general  reserve  of 
1,400,000,  and  a  share  premium  account  of 
323,200.  On  the  other  hand,  it  issued,  in  April. 
)20,  7^  per  cent  three-year  notes  for  £1..380,000, 
tiarantced  bv  the  Belgian  Government.  Tlie  report 
,r  1920  showed  a  profit  of  £675,180,  against  an 
verage  of  a  little  over  £1,000,000  for  each  of  four 
■eceding  years  and  £852,348  for  1915.  Armament 
ork  being  scarce  now,  the  coiT|,piiiiy  li.-i-^  turned 
s  attention  to  a  number  of  peace  cnl  iscs.  such 
locomotive  building. 


Edison-Swan  Electric  Co. — The  report  of  tliis 
ompany  for  the  year  ended  June  last,  which  ha» 
ist  been  issued,  shows  that  there  is  a  debit  of 
344,720  fin  the  profit  and  loss  account.  A  balance 
'  £105,154,  suijject  to  excess  profits  duty  and 
)rporation  profits  tax,  was  brought  forward  from 
H9-1920,  the  debenture  isinking  fund  absorbing 
.0,276  and  the  preference  dividend  to  January  31. 
■321,  £7,000,  leaving  £91,878.  There  is  a  reserve 
■  £55,000,  and  the  directors  recommend  that  it 
I5  applied  to  the  reductitm  of  Ihe  loss,  bringing 
le  debit  carried  forward  down  to  £289,725. 


NEW  COMPANIES. 


J  M.   &  M.    Ltd. — Private   company.  Registered 

.ilarch  23.  Capital  £10,000  in  £1  shares.  To  carry 
n  the  business  of  manufacturers'  agents,  general 
immission  agents,  merchants,  dealers  in  British, 
olonial   and    foreign    goods   and    produce,  iron- 

Liasters,   steel  makers   and  converters,  engineers. 

■',ealers  in  heavy  and  fine  chemicals,  mar]ures  and 
yes,  shippers,   sliipowners,   dealers  in  paper  and 

I  ulp,     agricultural,      railway      and  engineering 

■  lachinery  and  materials,  coal,  glass,  oils,  fats  and 
ther  merchandise,  etc.     The  first  directors  are  : 

llJ.  S.  Hopkins,  F.  H.  Johnson  and  F.  R.  Reming- 
)n.     Reg'stered    office  :    597,    Salisburv  House, 

[ondon  Wall,  E.C. 

'1  Templus  Metal  Co.  Ltd. — Private  company, 
■egistered  March  21.  Capital  £7,500  in  2,500 
i  lares  of  £1  each,  and  20,000  shares  of  5s.  each.  To 
;  lopt  an  agreement  with  H.  S.  Phillips.  F.  S.  Gay- 
I  ir  and  E.  L.  Benson,  and  to  rari'y  on  the  business 
f'  ironfounders,  mechanical  engineers,  manufacturers 
r  agricultural  implements  and  other  machinery, 
1  c.  The  first  directors  are  :  F.  S.  Gaylor  (chair- 
i'lan),  H.  S.  Phillips,  E.  L.  Benson,  S.  Stewart  and 
i  .  Gemniell.  Registered  office  :  4,  Old  Burlington 
|.>treet,  W.l. 

L.  C.  Engineering  Supplies  Ltd. — Private  com- 
Uny.  Registered  March  21.  Capital  £6,000  in  £1 
dares  (3,000  preference  and  3,000  ordinary).  To 
I  iiTy  on  the  business  of  civil,  electrical,  hydraulic, 
f  ining,  mechanical,  metallurgical  and  general 
j  igineers,    contractors,    manufacturers    of  imple- 

lents,   etc.    The  first    directors   are   not  named. 

olicitors  :  Wansev,  Stammers  &  Co..  52,  Coleman 
I  treat,  E.C. 

f-  J.  E.   Askwith  &  Co.   Ltd. — Private  company. 

j -egistered  March  20.    Capital  £1,000  in  £1  shares. 

1,0  caiTy  on  tlie  business  of  iron  and  steel  ma.nufac 
irers,  founders,  engineers,  etc.,  at  Sheffield  and 
sewhere.  The  subscribers  (each  with  one  share) 
ye  :  J.  E.  Askwith,  55,  Rolleston  Road,  Sheffield, 
!eel  manufacturer:  G.  B.  Askwitli,  50,  Crabtree 
ane,  Pitsmoor,  Sheffield,  steel  manufaciurer.  The 
''st  directors  are  not  named.  Qualification  :  £25. 
egisitered  office  :  Agate  Steel  Works,  vSoutli 
arade,  Sheffield. 

Universal  Metallic   Packing   Co.    (1922)  Ltd.— 
rivate  company.    Registered  March  22.  Capital 
,16,000  in  £1  shares.    To  take  over  the  business  of 
I  etallic  packing  manufacturers  carried  on  by  Shaw 
'  Shaw  Ltd.,  at  Downham  Street.  Leeds  Road, 
radford.      The  first  direclors  are  :  R.   C.  Ash- 
orth,  W.  Hamer,  F.   Gaunt.     Secretary  :  R.  C. 
shworth.      Registered    office  :    Beehive  Works, 
ownham  Street,  Leeds  Road,  Bradford. 


MotoJite  Dynamos  Ltd. — Private  companv. 
R-egLstered  March  18.  Capital  £3,000  in  2,000  pre- 
ference shares  of  £1  each  and  4,000  ordinary  shares 
of  5s.  each.  To  carry  on  the  business  of  dynamo 
manufacturers,  electrical  engineers,  electricians, 
maimfacturers  of  and  dealers  in  motur  accessories, 
etc.  The  first  directors  are  :  L.  S.  Challis,  H.  C. 
Pontet  and  H.  C.  H.  Smyth.  Qualification  :  £100. 
Remuneration  as  fixed  by  the  company.  Regis- 
tered office  :  London  Road  Works,  Landor  Road. 
Askew  Road,  Shepherd's  Bush,  W. 

Butler,  Spragg  &  Co.  Ltd. — Private  company. 
Registered  March  20.  Capital  £30,000  in  £1  share.'? 
(10,000  7^  per  cent  cumulative  preference  and 
20,000  ordinary).  To  acquire  the  undertaking  of 
Butler  &  Spragg  Ltd.,  and  to  carry  on  the  busi- 
ness of  machinists,  mechanical,  electrical,  hydraulii' 
and  general  engineers,  founders,  .steel  t(jy  makers, 
etc.  The  first  directors  are  :  A.  Spragg,  T. 
Butler,  A.  Harris,  J.  Crouch,  and  H.  N.  Whitting- 
ton.  Qualification  :  £500.  Registered  office  :  128, 
Cambridge  Street,  Birmingham. 

New  Avenue  Co.  Ltd. — Private  company.  Regis- 
tered March  20.  Capital  £250,000  in  £1  shares. 
To  acquire  and  deal  in  scrip,  shares,  stock,  bonds, 
debentures,  obligations  or  securities;  to  acquire, 
maintain,  manage  and  control  in  any  part  of  the 
world  any  engineering  works,  docks,  shipbuilding 
and  repairing  yards,  wharves,  piers,  jetties,  quays, 
bridges,  tramways,  railways,  cold  storage,  coal  and 
oil  depots,  u areliouses,  stores,  or  other  works;  to 
buy,  sell,  import  or  export  and  deal  in  merchan- 
dise and  produce,  etc.  The  subscribers  are  to 
appoint  the  first  directors.  Remuneration  as  fixed 
by  the  company.  Solicitors  :  Hill,  Dickinson  & 
Co.,  10,  Water  Street,  Livei-pool. 

Douglas  Elliot  &  Co.  Ltd. — Private  company. 
Registered  March  22.  Capital  £25,000  in  £1 
shares.  To  take  over  the  business  of  an  iron  and 
steel  merchant  carried  on  by  H.  Illingworth  at 
Atlas  Chambers,  Leeds.  The  first  directors  are 
H.  Illingworth,  D.  Illingworth,  and  H.  S. 
Hutchinson.  H.  Illingworth  is  permanent  govern- 
ing director,  subject  to  holding  half  the  issued 
ordinary  shares.  Secretary  :  D.  Illingworth. 
Registered  office  :  Atlas  Chambers,  King's  Street, 
Leeds. 

Hugh  V.  Witts  &  Co.  Ltd. — Private  companv. 
Registered  March  24.  Capital  £1,000  in  £1  shares. 
To  take  over  the  business  of  an  iron  and  steel 
merchant  and  commission  agent  carried  on  by 
H.  V.  Witts  at  Royal  Metal  Exchange,  Fisher 
Street,  Swansea.  The  permanent  directors  are  : 
H.  V.  Witts,  D.  J.  Evans  and  H.  L.  Witts.  Regis- 
tered office  :  Royal  Metal  Exchange,  Fisher  Street, 
Swansea. 

Engineers  (Penge)  Ltd. — Private  company. 
Registered  March  21.  Capital  £5.000  in  £1  shares. 
To  carry  on  the  business  of  ferrous  and  non- 
ferrous  founders,  mechanical,  manufacturing,  elec- 
trical, motor  and  general  engineers,  armament  con- 
tractors, manufacturers  of  agricultural  implements, 
etc.  E.  G.  Pyne,  as  permanent  director,  with 
£500  per  annum  as  remuneration.  Qualification  of 
first  director  :  £1;  of  other  directoi-s,  £100.  Regis- 
tered office  :  50,  Croydon  Road,  Penge,  S.E. 

Automobile  and  Electrical  Equipments  Ltd. — 
Private  company.  Registered  March  21.  Capital 
£1,000  in  £1  shares.  To  take  over  the  business  of 
suppliers  and  repairers  of  motor  and  electrical 
equipment  for  motor  engines,  cai>  nhl  ■  laft  of  all 
kinds;  carried  on  at  1  and  2,  J\lai  \  ^  Iimh,'  Passage, 
Wells  Street.  Oxford  Street,  W.,  as  the  Auto- 
mobile Electrical  Equipment  Co.,  and  to  adopt  an 
agreement  with  C.  de  Winter  and  R.  A.  Roberts. 
The  first  directors  are  :  R.  Herbert-Smith,  R. 
Cooke-Jones  (joint  managing  directors).  Qualifica- 
lion  :  £50.  Remuneration  :  £50  each  per  annum. 
Registered  office  :  1  and  2.  Marvleboiie  Passage. 
Wells  Street,  W.l. 

Exeter  Tools  &  Machinerv  Ltd. — Private  com 
pany.  Registered  March  8.  '  Capital  £1,000  in  £1 
shares.  To  take  over  the  business  of  engineers' 
merchants  and  tool  dealers  carried  on  at  the 
Factored  Goods  and  Retail  Department  of  the  Exe 
Engineering  Co.  Ltd.  V.  A.  Piiikney  is  the  first 
permanent  managing  director.  Scirctaiy:  E.  W. 
Gibbs.  Registered  office  :  Alphington  Road,  Exeter 


MORTGAGES,  CHARGES  AND 
SATISFACTIONS. 

Hawkins  &  Co.  Ltd.— Particulars  of  £3,900 
debentures  authorised  March  17,  1922,  whole 
amount  issued ;  charged  on  the  company's  under- 
taking and  property,  jiresent  and  future,  including 
uncalled  capital. 

David  Caird  Ltd.— Paiticulars  of  £»,000  deben 
tures  authorised  March  13,   1922:   whole  anioant 
issued:  charged  on  the  company's  undertaking  and 
property,   present  and   future,    including  uncalled 
capital. 

Stockport  Standard  Screw  Co.  Ltd. — Particulars 
of  £1,000  debentures  authorised  March  13,  1922; 
whole  amount  issued:  charged  on  the  company's 
undertaking  and  property,  present  and  future, 
including  uncalled  capital. 

John  Bowes  &  Partners  Ltd. — Issued  on  March 
10,  1922,  of  £17,800  debentures,  part,  of  a  series 
already  registered. 

Carbrook  Steel  Works  Ltd. — Particulars  of 
£2,000  debentures  authorised  March  9,  1922;  whole 
amount  issued;  ranking  j^ori  passu  with  £10,000 
prior  debentures;  charged  on  the  company's  under- 
taking and  property,  present  and  future,  including 
uncalled  capital. 

Empire  (Allov)  Steel  Corporation  Ltd. — Issue  on 
March  15,  1922,  of  £1,800  debentures,  part  of  a 
series  already  registered. 

Low  Engineering  Co.  Ltd. — Charge  on  the  com- 
pany's undertaking  and  property,  present  and 
future,  including  uncalled  capital,  dated  February 
22,  1922,  to  secure  £3,000.  Holder  :  The  Hon. 
C.  N.  Bruce,  1,  Lowndes  Square,  S.W. 

(xwynne's  Engineering  Co.  Ltd. — Debentui-e 
dated  JMarch  8,  1922,  to  secure  £130,000,  charged 
on  deeds  of  premises  at  Hammersmith  and  Chis- 
wick,  plant,  machinery,  etc.,  shares  and  securi- 
ties in  Adam  Grimald  &  Co.,  and  the  company's 
undertaking  and  property,  present  and  futui'e, 
including  uncalled  capital.    Holders:  Lloyds  Bank. 

.Alosers  Ltd. — Satisfaction  in  full,  on  January  31, 
1922,  of  debentures  dated  June  30,  1899,  securing 
£50,000,  of  wliich  £21,600  was  outstanding  on 
July  1.  1908. 

Buckingham  Engineering  Co.  Ltd. — Particulare 
of  £6,000  debentures  authorised  February  27,  1922; 
whole  amount  issued;  charged  on  company's  under- 
taking and  property,  present  and  future. 

P.  R.  Jackson  &  Co.  Ltd. — Particulars  of 
£60,000  debentures  authorised  March  15.  1922; 
whole  amount  issued;  charged  on  the  company's 
undertaking  and  property,  present  and  futui-e, 
including  uncalled  capital. 

Sturgeon  Bros.  Ltd. — Deposit  on  March  8,  1922. 
'if  deeds  of  cei'tain  lands  and  buildings  in  Stanton 
and  Bury  St.  Edmunds,  to  secure  all  moneys  due 
or  to  become  due  from  the  company  to  Barclay's 
Bank. 

Fielding  &  Piatt  Ltd. — Debenture  dated  jMarcli 
6,  1922,  to  secure  £35,000,  charged  on  the  com 
pany's  undertaking  and  property,  present  and 
future,  including  uncalled  capital,  reg'istered. 
Holders  :  G.  H.  Stockman,  Lloyds  Bank,  Gloucester, 
and  E.  A.  Raybould,  71-73,  Edmund  Street, 
Birmingham.  Satisfaction  in  full  on  February  28, 
1922.  of  debenture  dated  November  11,  1895,  secur- 
ing £17,407,  also  filed. 


RECEIVERSHIPS 

(APPOINTMENT  OK  KKLEASE). 

Portable  Tool  and  Engineering  Co.  Ltd. — E.  R. 
Dipple,  of  64.  St.  Mark's  Road,  Bush  Hill  Park, 
Enfield,  was  appointed  receiver  by  order  of  Court 
dated  January  4,  1922,  in  substitution  to  B.  V. 
Gierke,  who  is  discharged  by  the  said  order. 

Seager  &  Hall  Ltd.— J.  W.  Best,  of  St.  Peter  s 
Close,  and  F.  Hall,  of  32,  Baniierdale  Road, 
Sheffield,  were  appointed  receivers  on  March  14, 
1922.  under  powers  contained  in  debentm-es  dat«d 
May  21,  1921. 
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ENGINEERING    WORLD . 


BOARD  OF  TRADE  NOTES. 

[Abslracted  from  the  Board  of  Trade  Journal.] 

Use  of  Tractors  in  Morocco.— H.M.  Agent 
ml   1  -  iisul-Ueueral  at  Tangier   I't^iii-   lliiil  the 

lit  of  the  French  Pmtei    \U  mcco 

i,,,.,  1,(1  {'..  iii.'iiiitMin  (hiriii;^  iiiii,  lieme 

i,t  |„,  ...       '.  .•  . "...  i  nil  i\ :ii  ii.ii  ..f  hi  lid  by  motor 

Iratii.  I.      i.,   Aii.i.-    \  (if   January  10, 

1922,  ;i  lioiins  ui  b  c.6i)  will  be  granted  per  hectare 
(2-47  acres)  ot  land  phjughed  by  a  inechankal 
agricultural  ini jjlenient.  In  the  adminiistrative  dis- 
tricts (if  Fez  aii.l  iMai)'akesh,  in  the  interior,  this 
bonus  is  raised  to  Fc.80. 


Ind]A  :  Impobt.^  foh  Nine  .Months  to  December 
31.  1921. — Hi-  'l.r.  !v's  Senior  Trade  Commis- 
sioner ill  India  ir  -  1  i  .  arded  to  the  Department  of 
Overseas  Trade  i!ie  lollowiiig  analysis  .if  the  im- 
ports into   India    (hiring   the   nine    ii  ilis  ended 

December  31,  1921.  The  Trade  Cniiiiiiis,~K.iier  states 
that  a  study  of  these  returns  reveals  the  fact  that 
although  the  total  imports  into  the  c.untry  show 
a  very  considerable  coutraci  n  n  .  v.  m!^'  to  the 
prevailing  depression,  the  reduci khi  lii  the  imports 
of  British  goods  is  not  so  great  as  in  the  case  of 
our  principal  competitors,  indicating  that,  on  the 
whole,  British  traders  are  holding  their  own  in 
.spite  of  the  unprecedented  advei^se  factors.  Iron 
and  strel,  bcanis,  [jillars,  girders  and  bridgework  : 
'I'll..  l..iel  ihi|.i.,i.s  fell  lV(im  1-97  to  1'15  crores; 
llntish  inijj.jris  liicn  ased  from  1'71  to  '58,  Ameri- 
can from  -lU  to  'll,  while  other  countries  increased 
their  share  from  "09  to  -45  crore.  Bolts  and  nuts  : 
The  total  imports  fell  from  54  lakhs  to  22  lakhs; 
British  shi|nuents  dpcrea.sed  from  43  to  15  lakhs, 
American  fi  om  65  to  3  lakhs,  and  other  countries 
from  3'8  tii  3'6  lakhs.  Nails,  rivets  and  washers 
(olhei-  than  wire  nails)  :  The  total  imports 
decreased  for  66  to  23  lakhs;  British  shipments 
from  35  to  13,  Swedish  from  10  to  1,  Norwegian 
fi.iiii  7  1.1  '56,  and  American  from  6  to  2  lakhs. 
( .,c; ma  (.\ .  however,  increased  her  shipments  from 
■46  to  l'88  lakh?,  and  Belgium  from  4  to  4^  lakhs. 
Cast  pipes  and  fittings  :  There  was  a  total  increase 
under  this  licadnig  from  68  to  76  lakhs.  British 
supplies  ai'vaiic 'il  from  49  to  54,  American  from 
19  to  21.  anil  those  from  other  countries  from  '59 
to  1'37  lakhs.  Galvanised  sheets  and  pMes  :,, The, 
total  Diipoils  were  reduced  from  2-7  crores  to  1'8 
crores.  United  Kingdom  goods  fell  from  2'48  to 
rG5  crores  and  American  from  '24  to  "14  crore. 
The  share  of  other  countries  iii.  roased  slightly,  but 
the  total  is  negligible,  'i'limcu  |.l;.t.  .-  ;  Ib  i.'  again 
there  was  a  considerable  reduction,  fiuiu  2'2  crores 
to  1  crore.  British  imports  fell  from  2'07  to  '96, 
and  American  from  '10  to  "037  crores  Sheets  and 
plates  (not  galvanised  nor  tinned)  :  The  total  im- 
ports fell  from  2-9  to  Fl  crores.  The  shrinkage 
is  most  noticeable  in  British  goods,  which  decreased 
from  2'15  to  0'56  crores,  and  in  American,  which 
fell  finm  '4  to  "05  crore.  Belgium  increased  her 
share  (if  the  trade  from  24  to  31  lakhs,  and  Ger- 
many from  5 'to  17  lakhs.  Wrought  tubes,  pipes 
and  fittings  :  The  total  imports  increased  from  1-9 
to  2-7  crores.  Those  from  the  United  Kingdom, 
however,  fell  from  FIG  to  -63  enive.  I.iit  the  United 
States  increa.sed  its  share  from  -71  u>  F87  crore. 
Bars  and  channels  :  The  total  i'ii)i..ils  w.re  reduced 
from  3-72  to  219  crores.  V\'\<\',-  Ih.  I'.ntish  share 
fell  from  2-25  to  "37  crores,  lUvgium  increased  her 
share  from  '83  to  F19  crore.  American  shipments 
were  slightly  reduced  and  German  supplies  slightly 
increased.  Machinery  and  millwork  :  The  outstand- 
ing feature  of  the  period  under  review  has  been 
the  very  marked  increase  in  the  imports  of 
machinery  cf  all  kinds,  from  14  to  over  25  crores  of 
rupees.  Most  important  advances  have  been  made 
under  the  following  headings  : — 

Nine  months,  April  1 
to  December  31. 
1920.  1921. 


Crores. 

Cotton  machinery  2'18  ...  4"93 

Jute  maclrinery    F74  ...  3"44 

Unclassified    machinery    2-48  ...  5-24 

Boilers   FO  ...  F9 

Sugar  machinery    '12  ...  '74 

Rice  and  flour  mill  machinery    '33  ...  "51 

Paper  mill  machinery    '26  ...  '28 

Metal  working  machinery    "ll  ...  "31 

Mining  macliinery    '15  ...  "54 

Oil-crushing  and  refining  machinery  "05  ...  '44 


Decreases  were  noticeable  in  the  ca-c  of  sewing  and 
knitting  machines,  agricultural  machinery,  I'cfriger- 
iiting  machinery  and  machine  tools.  Railway  plant 
and'  i-olling  stock  :  The  total  imports  on  private 
accounit  advanced  from  8  to  14  crores,  but  against 
this  there  was  a  slight  decrease  in  the  imports  on 
Govtrr.ment  account  from  F84  to  F65  crore.  The 


^United  Kingdom  is  more  than  maintaining  its 
vBpositioii.  In  the  imports  on  private  account  the 
British  share  rose  from  7'68  to  14  crores,  while  tiie 
imports  from  other  countries  were  comparatively 
negligible,  those  from  the  United  States  falling 
from  "19  to  '12  crore  and  those  from  Australia 
increasing  from  '5  to  "15  crore  (main.ly  sleepers). 
Electricn  I  .liiii.ii  atus  :  The  total  nnports  advanced 
from  2'-("  III  '■  .'lo  crores:  liiilish  slii|iimnts  from 
F81  to  -•ii!  (lines, -American  fidiii  ''■id  to  '71  and 
Italian  from  '04  to  "14  crore.  Tliere  was  a  falling 
away  in  imports  from  Japan. 


CONTRACTS  AND  TENDERS. 


West  Australia  :  Tenders  Invited  fob  Tele- 
phone   AND    Telegraph    Accessories. — The  Post- 

mnsL-r  «;i-i  ..r.<    1>.'|  :tri  iiii'iil  .    Perth    (W.A.),  is 

iiuiiiiiL;  1..1.1.  -  I  I  II'.'  .^.i|.|ily  and  dehvery  of 
vaiiiiM.-  ,1  ..s,-'i;.-  |.  1  ,  ligraph  instruments,  in- 
clinii..u  1  1 . 1  Ii  i.  ;  IS'  1  ■  liM.M'i.iiii  coils,  receiver  cords, 
fuses.  ..|(...  i  i  Ik-  iI.  liv.  red  to  the  department's 
store  ai  Lunl  .Sire.!.  Feilli.  {Schedule  No.  731. j 
Sealed  leiidcis.  mi  I  lip  pidjip)-  forms,  are  to  be 
received  by  ti..  !!,|u.ty  I ismiaster-General,  Pertli 
W.A.),  ii|)  I'i  II.  II  ..II  Aiay  24,  accompanied  by 
a  |ii  I'i '  III  1 1  III  I  \  i|.'|ii.-ii  liased  on  tlie  following 
sliilinj   >..■'.  .111.1  I  a 'cahil  ed  on  the  total  amount 

nf   ll.'lll-   I  .'liil.'M'.l    I..;    :    (.0    fill'  alll.i'lllU   up  to  £500. 

2  |)ri'  I  l  ilt  :  |//i  t'.ii'  aii.i.iiMl,,  ..\'i'r  L-'iM\.  2  per  cent 
fill'  l.Ml.i  ami  I  |:i  r  i  iil  |..|'  Mii'  am  iiiil  over  £500; 
((')  .ir;iai|.im  .l.'|i..si!  I-  k'l  '■.>'  la:!]  iclider.  Speci- 
ticaUciis.  ( 1 .11. lu  I. HI-,,  aii.i  i.'.i.icr  inrms  relating  to 
the  above  cdiilr.nl  ma\  lie  consulted  by  United 
Kingdom  firms  iiilir(stiil  on  application  to  the 
Deparliim.it  of  Overseas  ■j'l'a.le  (Kn  .in  50),  35,  Old 
Q.iit'cM  Si  I  I'I  I .  j^ondon.  .'•'.\\.  I.  win'.  ..in-  set  of  the 
dociiiM.  Ill-'  is  a  va  ilalile  f..i'  'nan  t  .  films  in  the 
p)o\iii.'i^  iiii.ilile  j.i  aiiaiiei'  fur  iliiii'  i  iisj  net  ion  in 
London.      (Kefei  ence  D.O.'l'.    .•?27.'i/ F.  D.  /  P.N. ) 


Australia  :  Tenders  Invited  for  Dry  and 
Porous  Cells  and  Accessories. — The  Postmaster 
General's  Department  at  Melbourne  is  inviting 
tenders  for  the  supply  of  sulphate  of  copper 
(schedule  No.  16),  dry  cells  (sciiedule  No.  18), 
ammonium  chloride  (schedule  No.  15),  porous  cells 
(schedule  No.  17).  Sea;..d  lenders,  011  th.'  |..'o,.i..r 
forms,  are  to  be  r.iii\e.|  l.\  the  Deputy  Post- 
master-General, ^(.11,. .1.11..  .  110  t'O  3  p.m.  on  April 
11  in  the  case  of  si  heiiules  j(!  and  18,  and  up.  to 
3  p.m.  on  May  23  in  the  case  .  f  hi  .hiles  15  and 
17,  accompanied  by  a  preiimiiiary  ileposit  based 
on  the  following  slidini;  scale  and  calculated  on 
the  total  amount  of  item-  tendered  for  :  (a)  For 
amounts  up  to  £500,  2  per  (  .'nt  :  (h)  for  amounts 
over  £500,  2  per  cent  for  £500  .ind  1  per  cent  for 
the  amount  over  £500:  (r  )  niinimuni  .deposit  is  £2 
for  each  tender.  Owing  I  >  the  shcrtness  of  time  in 
the  case  of  schedules  l(i  and  l:--'.  i(  will  be  necessary 
for  firms  interesti.l  l..  .il.'.'  1 :  .-1  ructions  to  their 
local  agents.  Spee.he.iih.ns.  ....nlitions  and  tender 
forms  relating  to  the  above  (imliael  hav..  Iicii 
received  and  may  be  consulted  \,'y  I'niteii  Kiiied.iiii 
firms  interested  on  application  to  the  l)e|i;ir;  ne  nt. 
of  Overseas  Trade  (Room  50),  35,  Old  Que,  n  si , .  1. 
S.W.I,  while  one  set  of  the  documents  i.s  avaihiMe 
for  loan  to  firms  in  the  provinces  unable  to  arrange 
for  inspection  in  London.  (Reference  D.O.T.  8274/ 
E.D./P.N.)  ^  

Australia  :  T'enders  Invited  for  Doublkwhkel 
Lathes. — The  Victorian  Government  Rail-,-,  a  ..  (  in 
missioriers  are  inviting  tenders  for  the  s:i|.|.'y  ..f 
two  double-wheel  lathes,  including  m.i|..is  ami  con- 
trol gear,  as  specified,  for  Jolimont  A\  ..i  lx^l.i.iis  and 
North  Melbourne  Car  and  Wagon  .'-^Imps.  (Con- 
tract 35010).  Sealed  tenders,  on  the  proper  forms 
and  accompanied  by  a  prelimiiiai  v  deposit  of  5  per 
cent  of  the  total  amount  of  the  tender,  will  be 
receixed  by  the  Chief  Storekeeper,  Victorian 
Govi  rniin  ni  I  la  i  hi  a  s,  Melbourne,  up  to  May  31. 
Speeiheat  i.ms,  ennlitions  and  tender  forms  relating 
to  the  above  contract  may  be  consulted  by  United 
Kingdom  firms  interesjted  on  ai)pHcalion  to  the 
Department  of  Overseas  Trade  (Room  50a),  35,  Old 
Queen  Street,  S.W.I,  while  one  set  of  the  docu- 
ments is  available  for  loan  to  firms  in  the  provinces 
unable  to  arrange  for  inspection  in  London. 
(Reference  D.O.T.  8277/E.D. /P.N.) 


Electrical  Supplies  for  Soutmi  .\frica.- -  The 
Municipal  Council  of  Krugersdorp  are  inviting 
tenders  for  the  carrying  out  of  the  necessary  work 
and  the  supplying  of  material  for  (hp  conversion 
of  the  direct -current  electric  light  system  at 
fCiugersdorp  to  alternating  current,  viz.,  alternat- 
ing-current transformers,  voltage  regulatoi-s,  cables, 
overhead  traasmission  lines,  switchgear,  low-tension 


feeders  and  distributors,  motors  and  meters,  Alt.>r- 
nate  tenders  are  invited  for  the  completion  of  the 
whole  scheme,  and  for  taking  over  the  electrical 
plant  at  present  in  the  Pretoria  Street  power 
station.  Tenderers  should  state  time  required  to 
supply  material  or  to  complete  work,  as  the  case 
may  be.  Specifications,  etc.,  of  propssed  work  may 
be  obtaiiii'il  at  the  office  of  the  Town  Engineer,  and 
teehnieal  1 1 1  i.  iriiia  I  a  1  a  frojn  the  Consulting  Engineer, 
Pidfi  ssoi-  W.  iJiKliaiian,  B.Sc,  M.I.E.E.,  75,  Louis 
Botha  Avenue,  Houghton  Estate,  Joliannesbuig. 
Sealed  tenders,  endorsed  "  Tender,  Electric  Light," 
sii.ail.l  /each  the  oflica  of  the  Town  Clerk,  Muni- 
cipal l,M(ic(s,  Krugersdorp.  n  .1  later  than  mid-day 
on  ilonday,  Apiil  24.  1922.  (D.O.T.,  8385/E.D./ 
P.N.).  "   

BoiLLR   Tubes   for  Transvaal — The  Johannes- 
burn    IMunicipal    Council    invite    tenders    for  the 
sup,.!',   ;iinl  ileii\'..,y  of  500  tubes  for  Babcock  & 
e:.-v  \.  at.  11  nil.   boilers;  length,  10  ft.  9  in. ;  tut- 
si(ie  (liaiii  i...  No.   7  gauge,  solid-drawn 

mild  steel  iiil.tii,;;;.  (Contract  No.  891.)  Tenders 
on  the  proper  forms,  and  accompanied  by  a  certified 
cheque  as  tender  deposit  equal'  to  10  per  cent  of 
the  total  amopunt  of  the  tender  (limit  of  cheque 
£100)  wDl  be  r.ceived  by  the  Town  Clerk  of  th€ 
niunicipality  up  till  noon  on  May  10  next.  ReprC' 
sentation  by  an  agent  resident  in  the  Union  oi 
South  Africa  is  desirable.  The  Department  oi 
Oversetis  Trade  is  prepared  to  assist  United  Kirigdoir 
firms  in  the  appoaii  im  iil  of  suitable  agents.  A  set 
of  the  general  ami  sjie(  ial  conditions,  tender  forn 
and  specification  is  available  for  inspection'  bj 
United  Kingdom  firms  at  the  Department  of  Over 
seas  Trade  (Room  47),  S5,  Old  Queen  Street,  West 
minster,  S.W.I.  A  second  set  is  available  foi 
those  firms  in  the  provinces  unable  to  arrange  foi 
inspection  (if  the  documents  in  London.  (Refereiici 
8355/E.D./P.N.). 


NOTICES  OF  MEETINGS. 


THE   ASSOCIATION   OF  ENGINEERS-IN- 
CHARGE. 

London  :  A  meeting  wUl  be  held  in  St.  Bride' 
Institute,  Bride  Lane,  on  xVpril  12,  at  7-30 , p. 111, ' 
when  a  pajier  will  be  read  by  R.  Langton  Coli 
F.R.I.B.A.,  on  "  The  Artesian  Mills  and  Geologie; 
Strata  of  London."    The  president  will  be  in  th| 
cliair.   

INSTITUTION  OF  ELECTRICAL  Cf-JGINEERS 

(Glasgow  :  The  annual  general  meeting  will  1 
held  on  April  11,  at  207,  Batt  Street,  to  comnuncj 
at  7-30  p.m.    Mr.  F.  P.  Whitaker  will  lecture  fe| 
'"  Rotary    Conveiiters.    with    special    reference  t 
Railway  Electrification." 


INSTITUTION  OF  BRITISH  FOUNDRYMEN. 

Burnley  :  A  meeting  will  be  held  in  the  Tecl 
nieal  College,  Burnley,  on  April  11,  at  7  ji.r 
j\lr.  J.  Pell  will  lecture  on  "  Some  E.xperience  . 
Cupola  Practice." 


INSTITUTE  OF  TRANSPORT. 

The  sixth  ordinary  meeting  of  the  current  scssie 
will  be  held  at  the  Institution  of  Civil  Engineei.- 
Great  George  Street,  Westminster,  S.W.I. . 
5-30  p.m.  on  Monday,  April  10,  1922,  when  a  pap. 
will  be  read  on  "The  Relation  of  Civil  Enginee 
ing  to  Transport  Problems,"  by  Sir  Ale.Naiid( 
Gibb,  G.B.E.,  C.B.  (member),  formerly  Direite 
General  of  Civil  Engineering.  Ministry  of  Trar 
port.  On  this  occasion  the  chair  will  be  occupi. 
by  Sir  Hemy  P.  Maybury,  K.C.M.G.,  C.B.  (pre^ 
dent. 

On  Friday,  April  21,  1922,  at  5  p.m..  at  tl 
Royal  Society  of  Arts,  John  Street,  Aidelphi,  W.l 
Mr.  J.  K.  Bruce  (member)  will  deliver  a  lc(  tu 
entitled  "The  Operation  of  a  l^argc  Tran  v: 
Undertaking,  with  reference  to  Capacity  and  i' 
under  Given  Conditions." 


THE  INSTITUTE  OF  METALS. 

A  ballot  for  the  election  of  meinbers  and  st'  1 
members  of  the  Institute  of  :\leta!s  will  be  In  I 
noon  on  Wednesday,  April  19,  in  connection 
the  twelfth  annual  May  lecture.    This  Ki-ture  s 
be  delivered  on  Wednesdav,  INfav  3.  bv  Prd  ss 
Sir    Ernest    Rutherford.    F.R.S".,    of  '  Camb  id 
University,  on   "The  Relation  of  the  Elem.  1.- 
MemborsJiip  application  forms  and  cards  of  ii 
tio.n  to  the  lecture  may  be  obtained  on  applii  n 
to  Mr.  G.  Sliaw  Scotl."  M.Sc.  the  Secretary  ■  •  i 
Institute  of  Metals.  36.  Victoria  Street.  L  t  .1 
S.W.I.     The   subscriptions  of  persons  electei  • 
April  19  will  cover  membership  to  June  30,  1923. 


^   APRIL  8,  1922 

THE  MARKETS. 


,         EXTRUDED  BRASS  ROD  PRICES. 

.  Ai.iil  3id,  1922. 

McKechnie  Bios.  Ltd  ,  Rottori  Park  S  reet,  Bir- 
'iiigham,  stale  that  the  busis  price  lo  date  for  Brass 
I  ids  13  ti.-Jd.  per  pouud.    Prices  for  Special  Alloys  lu 

Ai  aud  lugota  will  be  quut  d  ou  application. 


April  3  d,1922. 
I  A.  Joseph  intimateR  under  to  day'b  uate  that  be  is 
buyer  of    Nou-ferrous  Scrap  Mctala  at  the  uuder- 
eutioned  appi  oxiujate  pricea  per  ton  : — 


@  per  ton. 

Kew  aluminium  cuttings  £t)0    U  0 

tieueral  collected  scj  up  bi  ass               28    0  0 

Clean  copper                                     50    0  0 

Brazrery  c.  pper                                    40    0  0 

Guiimttal                                          b8    0  0 

Old  lead,  less  u^-ual  draft...                  18  10  0 

(All    metal    carted    free  in 
London  area.) 

Tfalea-l                                         16  10  0 

.    Old  zinc                                          14  10  0 

Hollow  pewtpf                                 110    0  0 

Shape<l  black  pewter                           if)    0  0 

id  can  supply  solder  as  follows: — 
Ij    '  (S>  per  con. 

j    Plumbers',  in  bar  or  strip  form  £70    0  0 

:    Tiiiui*' s'                                         t^O    0  0 

:     Blowpipe                                        100    0  0 


All  pi  ices  based  on  day  of  delivery  of  the  metal 
|,ileai  otherwise  arranged. 


I  MARKET  REPORTS. 

'  OILS,  &c. 

'  Lubricating  Oils. — No  change  since  our  last 
■po.t.      We  quote  pa.bs,  £13  10s.  to  £24  IDs.; 

ds,  £18  to  £30;  dark  cylinders,  £17  to  £35  10s.; 
I'tered  cylinders,  £22  to  £40;  blacks,  £8  to  £19; 

1  ex  wharf,  London,  less  '2j^  per  cent  discount, 
jj'ompt  delivery.  Shipment  prices  on  application. 
'  )luble  oil,  £24. 

Fuel  Oil.— 905/10  gravity,  £5  10s.  per  ton;  950 

avity,  £4  per  ton ;  both  ex  tank,  net  cash, 
fie'ivered  in  bulk  by  tank  wagon  10s.  per  ton 
|,.ctra. 

•  Paraffin  Wax  and  Scale.— Market  steady,  118/20 
3g.  Fah.,  2id. ;  123/25  deg.  Fah.,  2',d:;  125/?0 
r:g.  Fah.,  2|d. ;  130/35  deg.  Fah.,  2|d. ;  135/40 
j'g.  Fah.,  3id. ;  140/45  deg.  Fah.,  4^6.:  London 
I  id  Liverpool.     Paraffin    scale   market   firm  and 
'iiplias  short  for  forward  shipment.      We  quote 
12/24  deg.  Fah.  l^d.  spot.  Ifd.  forward  shipment. 
Petroleum  Oi's. — Water  white,  Is.  6d. ;  standard 
i  hite,  Is.  5d. ;  in  barrels  net;  300  deg.  high  test 
1.1,  Is.  0|d.,  less  24  per  cent  discount,  barrels 
I  eluded,  ex  wharf,  London. 

,  White  Oils.— Special  No.  1  white  oils,  £43;  No. 
l|Wh-te  oil,  £39;  No.  1a  half  white  oil,  £36;  all 
■ wharf,  London,  in  drums  free.  No.  2  haif  white 
i  1,  £33;  in  barrels  free,  all  net  cash. 
■  An'mal  Oils. — Neatsfoot  oil,  English,  5s.  3d. ; 
luth  American,  under  1  per  cent  f.f.a.,  5s.  7^d. ; 
I ;  wharf,  London.  English  lard  oil,  C2s.  to  74s. ; 
[Imerican  lard  oil,  C5s.  to  7fis. ;  aU  in  banels,  net. 
I'ile  horse  oil,  35s.  per  cwt.,  net,  delivered. 
'Castor  Oil. — Steady.  Pharmaceutical,  57s.;  firsts, 
ps. ;  seconds,  47s.,  ex  mills,  Hull,  barrels  inclu- 
pd.  We  hold  stock  in  London  at  3s.  per  cwt. 
j:tra;  less  than  1  ton  lots  Is.  per  cwt.  extra. 
1  'ench  pharmaceutical,  60s.  in  barrels,  63s.  in 
pses,  London.  Madras  Coast  castor  oil,  April/May 
i  ipment,  42s.,  barrels  included,  c.i.f.  landing 
i  'ights;  all  net  cash. 

i  Cotton  Oil.— Steady.    Refined  soap  oil,  40s.  net, 
vked  Hull;  42s.  6d.'  net,  naked  London. 
I  Linseed  Oil. — Declined  last  week,  especially  for- 
j  ird  prsition<;.     London,    spot.   34s.   6d. ;  April, 
|  s.    Ud. ;    May/Augnst,    33s.    9d.     Hull,  spot. 
;is.  3d.;  April,  34s.;  May/August,  33s.  6d. 
Rosin. — Pale  grades  still  scarce.     American  B, 
s.   6d. ;   FG,   13s.    91.:    MN.    15s.    6d. ;  WO 
s.  6d.:  French  FG,  13s.;  WW,  17s.  6d. 
1  Tallow. — At    the   auction   sa'e    last  Wednesday 
j?30  casks  were  offered  and  328  casks  sold  at  late 
!  tes  to  6d.  per  cwt.  decline.    Australian  mixed 
>s.  Pd.  to  41s.  6d. ;  beef,  38s.  to  43s.;  mutton 
3.  6d.  to  43s. 

Turpentine. — Good  business  passing.  American, 
s.  9d.;  French,  in  American  ban-els,  not  offer- 
?:  Spanish,  in  American  barrels,  70s.;  white 
irit.  Is.  8d.  per  gallon,  barrels  included,  ex 
larf,  London.    Sample  on  application. 
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Special  Note. — We  are  instructed  to  offer  for 
account  of  the  Admiralty  Marshal  "In  Prize" 
24  cases  varnish  (various  grades)  at  Grimsby,  five 
barrels  Ru'jb:rine  pa  nt  at  Middlesbrough,  three 
cases  vegetable  tallow  at  London.  Detajls  upon 
applicfitioii. 

.AnxHUB  P>Rov,'N  &  Co.  Ltd. 


NEW  YORK  METAL  MARKET. 

The  latest  quotations  on  the  niotal  market  are  : — 

Dols.  per  ton. 

Iron,    No.    2    American  Nortliein 


Foundi'v    18.00  to  .18.50 

Cents  per  lb. 

Tin,  spot    29.37^ 

Zinc,  Ea-t  St.  Louis    4.77j 

Copper,  Electrolytic,  spot    12i  to  12J 

Co'Pjjer,  Ekctrolytic,  future.^    12f 

— Rpiiter. 


SYDNEY  HARDWARE  MARKET. 

The  Sydney  hardwa'e  market  is  still  weak.  The 


quotations  are  as  follows  : — 

Kenci.ig  wire  : — •  Per  ton. 

Australian  black.  No.  8  gauge   £23    0  0 

Australian  black,  No.  10  gauge    24  10  0 

Am:rica;i  galvanised.  No.  8  gauge  ...  25  15  0 
Amer.can  ga.vanised.  No.  10  gauge  ...    28  10  0 

Uaibed  wire  : —  Per  ton. 

Aus'ra!ian  galvanised,  12^  gauge   £41    0  0 

American  galvanised,  12  gauge    31    0  0 

Galvan  s:d  iron  : —  Per  ton. 

Eug  ish  ccrr  jgated,  26  gang?   £37    0  0 

English  plain,  26  gauge    39    2  6 

Per  mile. 

Rabbit-proof  netting   £67  15  0 

Per  ton. 

Sheet  lead,  in  full  rolls   £30    0  0 

Bar  iron    24  10  0 

Sho  ing    steel   25  10  0 

St:  el    pin  tes    28    0  0 

Steel    sheets    .34    0  0 

Tinplates,  British,  ))er  double  box    3    2  6 

— -Reuter. 


BRUSSELS  IRON  AND  STEEL  MARKET. 

The  uneasiness  on  the  iron  and  steel  market 
continues.  To-day's  Bourse  has  been  somewhat 
depiessing.  The  news  from  industrial  centres  relat- 
ing to  reductions  in  salaries  has  not  been  of  a  kind 
to  improve  the  situation. 

Rates  are  becoming  stabilised,  but  few  orders  are 
received. 

The  following  are  anmng  the  latest  quotations  : 

Francs. 


Commercial    bars    420 

Belg'an  foundry  pig  iron.  No.  1  ...  265 

Be  g  an  foundry  p'g  iron.  No.  2  ...  250 

Sheets,  5  mm.  and  over    480 

Sheets,  polished    1,000 

Sheets,  galvanised    1,350 

Rails    400 


— Reuter. 


LONDON  IRON  AND  STEEL  EXCHANGE. 

Quiet  conditions  have  again  supervened  io  the 
iron  and  strel  trades,  and  at  the  weekly  meeting 
of  the  London  Iron  and  Steel  Exchange  on  Tues- 
day a  general  attitude  of  caution  was  in  evidence. 
The  industrial  situation  has  checked  the  revival  of 
confidence  that  a  short  time  ago  was  one  of  the 
most  encouraging  features  of  the  situation,  and  the 
tendency  now  is  to  wait  until  the  outlook  becomes 
clearer  before  entering  into  commitments.  This 
particularly  applies  to  the  home  trade,  which  has 
begun  to  feel  the  pinch  of  the  restriction  in  demand 
ir  casioned  by  the  engineers'  di.sDute.  Tlie  export 
trade  has  been  somewhat  brighter  of  late,  and 
although  buying  from  Japan  has  fallen  off  the 
Indian  market  has  improved.  Merchant  business, 
however,  has  to  be  done  at  cut  rates,  and  a  good 
many  potential  ordei-s  fa'l  to  mature  ow'ng  to  the 
narrow  lim'ts  imposed  by  buyers.  Cond'tions  in 
the  pig  iron  market  remain  fairly  steady,  in  spite 
of  the  lessened  home  demand  resulting  from  the 
industrial  d'sDute,  and  the  market  has  been  helped 
by  export  sa.les  to  the  Continent,  Germany  having 
taken  some  good  quantities  of  hematite  pig  iron. 
The  request  for  semi-firiished  materials  is  still  good, 
and  bevond  a  few  odd  parcels  no  billets  are  to  be 
obta'ned  f'-om  the  Continent.  British  works  are 
therefore  fairly  well  occupied.  In  the  finished 
material  department  the  export  trade  has,  if  any- 
th'ng.  become  more  active.  India,  China  and  Japan 
have  been  buvers,  and  the  prospects  in  this  direc- 
tion appear  brighter  than  for  some  time  past.  The 
industrial  situation  in  Belgium  is  preventing  com- 
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petition  of  a  serious  nature  from  the  manufacturers 
of  that  country,  and  the  French  export  prices  are 
generally  too  high  to  be  attractive  to  buyers.  The 
English  works  are  therefore  taking  the  best  of  the 
overseas  business  that  comes  into  the  market . 
Continental  compet'tion  is  more  pronounced  in  the 
case  of  railway  material,  and  recently  the  Belgians, 
with  the  assistance  of  cheap  freights  from  Antwerp, 
have  managed  to  secure  some  useful  rail  orders 


INCREASED  PRICES  FOR  RAW  IRON  IN 
GERMANY. 

The  newspapers  report  that  the  raw  iron  com- 
mittee of  the  Iron  Industry  Union  has  fixed  in- 
creased maximum  prices  for  raw  iron  as  from 
April  1  :— 

Marks  per  ton. 

New- 
Increase,  price. 


Hematite    1,520  ...  6.264 

Iron  for  steel  making  (Cuarmes 

Stahleisen)      1,320  ...     5  729 

Foundry  pig  iron.  1   1,317  ...  5,549 

Four  dry  pig  iron.  III   1,337  ...  5,473 

Foundrv    pig    iron,  Lumexburg 

quality    1.4'8  ...  5,077 

Siegerland  iron  for  steel  making  1,736  ...  5.5P5 

Sp  egehisen,  8  to  10  per  cent  ...  2,069  ...  6.020 

FeiTo-manganrse,  80  per  cent  ...  1.110  ...  13.820 

Ferro-man^anese,  50  per  cent  ...  2.205  ...  12.580 

Ferro-s"ic:um,  10  per  cent    1.7.30  ...     7  450 

Malleable  pig  iron    2,071  ...  6,224 

— R«uter. 


THE   MANUFACTURE  OF  STEEL. 

This  was  the  title  of  an  interesting  lecture  given 
befo 'e  the  Liverpool  branch  of  the  Marine  Engi 
neers'  Assoc'a'ion  by  Mr.  W.  H.  Colp'tts.  The 
leclure  dealt  first  of  all  with  the  causes  that  lead 
UP  to  the  demand  for  mild  steel  with  a  pre 
d  tevmined  ca'bon  content. 

Starting  with  the  Bessemer  process,  a  description 
of  the  converter  was  given ;  the  method  of  charg 
\ns  it  and  the  chaneing  of  the  iron  into  steel  was 
fuTy  explained.  This  was  followed  by  an  explana 
tion  of  how  the  metal  was  run  into  ladles  and 
then  into  moulds;  the  reasons  for  adding  ferro- 
manganese,  the  use  of  limestone,  and  the  necessity 
of  using  dolomite  to  produce  basic  steel,  and 
ganister  to  produce  acid  steel  were  given. 

The  Siemens-ISfartin  process  was  next  dealt  with, 
and  a  detailed  descriptim  of  the  reverberatory 
fu-nace  given;  the  method  of  working  the  metal 
whilst  in  the  mo  ten  state  to  eliminate  impurities: 
how,  by  the  appearance  of  the  slag  and  the  metal, 
the  correct  time  to  tap  the  metal  is  judged;  the 
use  of  "  sopking  pits  "  and  the  phenomenon  of 
"r^calescence "  were  explained. 

The  cempntation  process  was  also  described,  and 
how  by  this  process  the  iron  bars  are  impregnated 
with  carbon  to  convert  them  into  steel.  The 
difference  between  case-hardened  steel  and  cementa 
tion  steel  was  exp'ained,  also  the  necessa-v  treat- 
ment required  to  produce  "  shear  steel  "  from 
blister  steel.  CruciVl?  cast  steel,  alloy  steels,  and 
the  Properties  imnarted  to  ord'nary  medium  carbon 
steel  bv  the  addition  of  nickel,  chromium.  tune:st°n. 
molvbdenum,  maneanese,  cobaH,  were  briefly 
touched  upon.  The  exp'anat'ons  and  desciptions 
of  the  several  processes  were  supplemented  by 
blackboard  sketches  and  d'agrams. 


Institution  of  Electrical  Engineers. — The 
annual  dinner  of  the  Novth-Western  Centre  of  the 
Inst'tntion  of  Electrical  Engineers  was  recently  held 
in  Manchester,  the  toast  being  proposed  bv  Mr. 
Clavp  L?es.  president  of  the  Manchester  Chamber 
of  Commerce,  and  acknowledged  bv  Mr.  J.  S. 
H-ff'^field.  p'-esident  of  tho  Institution.  In  an 
alb'sion  to  "  hamp°rin<T  le'^isla+ion."  Mr.  Hisrhfield 
commend'-d  the  attitude  of  Sonth-East  Lancashire 
in  refusing  sufcfestions  for  'mrirov'ne  the  electricity 
supplv  bv  setting  up  a  Gilbertian  body  consisting 
of  a''l  sorts  of  people  responsible  neither  to  the  rate- 
payers or  shareho'de'-s.  Alderman  Walker  referred 
to  the  engineering  disnute.  and  said  that  from  some 
knowleda-e  of  both  sides  in  the  dispute  he  was  of 
the  opimon  that  the  trouble  arose  very  largely 
from  a  ni'snnderstanding  of  the  true  facts.  There 
was  no  d'^ubt  that  a  number  of  the  men  sincerely 
believed  that  an  attempt  was  beine  made  to  injure 
the  trade  unir>ns,  but  he  could  assure  them  that 
no  such  thou-^bt  had  entered  the  h°ads  of  the 
emp^overs.  FivtliPrniore.  he  hoped  that  the  idea 
would  be  d'spelled  so  that  the  two  sid^s  could 
aonr  iach  one  another  and  a  way  out  be  found,  as 
would  ultlraately  have  to  be  done 
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ABSTRACTS. 


FiNAKciAi.  Obstacles  to  Electeic 
Supply  Development.  By  A. 
Wrio'ht.  (The  ElectricaX  Times, 
March  28,  1922.) 
If  engineers  ^Yere  to  hear  in  mind  that 
in  large  electricity  siipply  business  the 
inclusiYe  cost  of  money,  with  proper  pro- 
vision for  reserve,  amounts  to  almost  as 
much  as  the  total  costs  of  generation  arid 
distribution,  they  would  delve  deeper  into 
questions  relating  to  costs  of  capital  and 
its  economy.  The  cost  of  money,  like  the 
cost  of  coal,  is  what  it  is  necessary  to  pay 
to  obtain  it.  The  technical  side  of  elec- 
tricity supply  has  been  in  the  past  so 
interesting'  and  of  such  rapid  development 
that  we  have  wrong'ly  considered  that 
other  classes  of  men  should  deal  with 
finance  and  leg-islative  f|uestions.  But 
who  better  than  men  -with  electricity 
supply  training  should  have  the  neces- 
sary sense  of  inoportion  to  appreciate 
that  the  effect  of  a  reduction  from  10  per 
cent  to  9  per  cent  in  the  cost  of  their 
capital  is  aboiit  equivalent  to  a  saving-  of 
20  per  cent  on  their  coal  bill,  or  that  a 
1  per  cent  improvement  of  their  station 
load  factor  has  the  same  momentary  effect 
as  a  substautial  reduction  of  their  coal 
bill. 

Now,  it  is  practically  certain  that  the 
bad  treatment  that  electric  private  enter- 
prise has  had  and  is  still  havino'  in  this 
country  is  costing  many  communities,  by 
the  increased  cost  of  capital  for  electricity 
enterprises,  more  than  if  coal  consumption 
had  increased  20  per  cent,  or  more;  and 
the  threatened  purchase  under  the  old 
Acts  is  now  costing  the  public  far  more 
than  any  coal  economy  to  bei  obtained  by 
larg'er  power  stations.  What  tangible 
quifl  pro  quo  are  tlie  jieople  to  g-et  for  this 
tax? 

The  Present  Situation  of  the  PowEiE 
Station  Engineer.  By  E.  Smvthe. 
(The  Electrirnl  Rerleir,  March  24, 
1921.) 

The  present  system  of  training- 
youngsters,  in  those  stations  which  accept 
apprentices,  is  one-sided,  and  only  to  the 
advantage  of  the  station;  it  leaves  the 
Youngster  at  the  end  of  his  appreuticeship 
little  more  than  a  glorified  switchboard 
attendant,  and  tied  absolutely  to  the  one 
department  of  the  one  line  he  has  experi- 
ence of. 

In  travelling  al)out  on  business,  the 
writer  has  been  appealed  to  bv  far  too 
many  vouns-'sters  of  this  type  during  the 
last  12  months  for  the  experience  to  be 
forffotten.  It  is  not  pleasant  to  have  to 
draw  from  an  intelligent  youngster  of  22 
or  23  the  fact  thai  he  has  done  nothing 
but  switchboard  work,  and  to  tell  him  that 
you  cannot  at  the  moment  see  any  prospect 
of  helping  him. 

These  men  aie  a  danger  to  the  station 
engineer:  he  will  eithei-  have  to  ])roYide 


for  their  keep  during  out-of-work  periods, 
or  see  them  as  potential  supplanters  in  the 
case  of  a  serious  dispute. 

Were  these  men  trained  properly,  they 
could,  and  Avould,  get  out  of  the  station 
line  during'  good  times,  and  into  large 
works  as  assistant  poAver  and  plant 
eng-ineers  ;  they  would  thus  automal  ically 
prevent  the  overstocking-  of  the  junioi- 
ranks,  and,  above  all,  would  be  nnicli 
more  useful  men  than  tlie  purely  station- 
trained  man. 


Passenger     Transpokt     Proiikems  in 
LoxnoN.      (The   Biitii^h  Enijineers' 
E.r/)or1  Journal,  March,  1922.) 
The  London  General  Omnilnis  Co.  has  a 
fleet  of  3,000  motor  'buses,  of  which  the 
larg-est  seats  54  passeng-ers,  and  some  of 
these  g'o  as  far  as  80  miles  from  the  centre 
of  London.     More  than  100,000,000  car 
miles  are  covered  in  one  year,  and  the 
annual  toll  of  passeng-ers  is  1,000  millions. 
The  opening  of  the  overhaul  works  at 
Ohiswick     is   the   beginning   of   a  new 
chapter  in  the  remarkable  history  of  the 
company. 

The  Chiswick  tactoiy,  built  for  the 
overhaul  and  reconsti'uction  of  the  London 
General  Omnibus  Co.'s  motor  'buses,  is 
modern  in  lay-out  and  progressive  in 
system.  Buildings  and  plant  were  con- 
structed to  plans  prepared  by  the  com- 
pany's staff.  The  works  extend  over  81 
acres  of  ground,  of  which  the  buildings 
cover  more  than  half.  Thirteen  acres  are 
actually  under  cover.  The  main  Iniilding 
occupies  an  area  of  some  800,000  sq.  ft. 
In  the  works  the  motor  'bus  overhaul 
formerly  eft'ected  in  between  30  and  40 
diftVrent  garage-^  scattei  ed  all  over  London, 
is  now  concenlraU'd  and  standardised  in 
one  establishment.  Formerly  the  average 
time  taken  for  a  complete  motor  'bus 
overhaul  was  10  days,  and  this  was  a 
standard  geneially  held  to  represent  the 
greatest  possible  speed  consistent  with 
efficiency  under  the  old  conditions.  The 
Chiswick  system  will  reduce  this  time  to 
four  days,  which  means  a  saving-  of  12 
clear  worknig  days  per  vehi(de  per  annum, 
and  reconditioned  vehicles  brought  back 
into  service  four  times  as  quickly  as 
liitherto.  The  works  are  laid  to  accom- 
njodate  a  weekly  total  of  a  hundred  units 
nominally,  but  the  system  is  elastic 
enough  to  enable  the  execiitive  to  handle, 
during  short  rush  i)eriods,  120  vehicles 
weekly.  When  in  full  swing,  the  works 
g-ive  employment  to  something-  like  2,000 
people,  the  men  being-  ahnost  equally 
divided  between  the  eng-ineeiing-  and  the 
coach-building  se(-tions. 


The  Weight  of  Marine  Reciprocati  n 
Engine   Installations.     {The  Ship 
build er,  February,  1922.) 
The  weight  of  reciprocating  engines  cannot 
be  compared  directly  on  the  basis  of  horse 
power  as  the  number  of  revohitions  has 
considerable  influence   in  this  coiniectiou' 
The  engine  parts  which  are  loaded  by  the 
pressure  of  the  steam,  such  as  the  pistons' 
cylinders,  connecting  rods,  crank  and  othe.i 


shafting,  vary  in  weight  inversely  as  the 
immber  of  revolutions  as  well  as  with  the 
horse  power.  The  weight  of  parts  not  loaded 
severely,  such  as  the  condensers,  low- 
pressure  pipes,  etc.,  which  with  a  normal 
marine  engine  of  a  low  number  of  revolutions, 
is  about  one-third  of  the  total  weight  of  the 
engine,  is  not  influenced  by  the  number  ol 
revolutions,  and  with  similar  engines  is 
e  arly  constant  per  indicated  horse  power. 
The  usual  revolutions  for  cargo  ship  installa- 
tions are  about  as  follows  : — 

1,000  i.h.p.  91  knots  82  r.p.m. 

2,000  i.h.p.  10      ..     74  „ 

3,000  i.h.p.  11             71  „ 

5,000  i.h.p.  12       ,,     m  „ 

As  a  mean  value,  therefore,  75  r.p.m 
may  be  taken. 

Let  the  weight  of  the  parts  affected,  an( 
not  affected,  by  the  revolutions  be  taken  at 
Wj  and  Wo  resjDcctively,  and  the  total  weigh 
as  W,  and  let  the  corresponding  weights  pei 
indicated  horse  power  be  w^,  Wo  and  w 
Further  let  n  be  the  number  of  revolution] 
of  the  basis  engine  and  the  number  o 
revolutions  of  the  desired  engine.  Th( 
following  formula?  then  apply,  viz.  — 
Wi  +  W2  =  W 


—    W    /2n  +  nj\ 
i.h.p.  \    Swj  / 

If  H  be  taken  as  75  then  the  last  fornuil 
becomes  : — 

IV  -    —  /150  +  »i\ 
i.h.p.  \     Sr?!  / 

The  value  of  this  formula  is  that  by  i' 
U5e  the  weight  of  a  new  engine  can  1 
quickly  estimated  from  the  weight  of 
similar  engine  for  which  accurate  particulai 
of  weight,  horse  power,  and  revolutions  ai 
available. 

If  the  total  weight  of  the  boiler  installatic 
be  designated  B,  and  the  weight  per  indicate 
horse  power,  b,  then  the  total  weight  1 
the  j^ropelling  machinery  may  be  compart 
by  the  formula  : —  , 

,   ,  B     ,    W    /loO  +  M 

b  +  w  ^  T-.  h  ^ —  I  — s  I  ' 

I.h.p.     I.h.p.  \    3??,  / 


Conduits. — From  Electrical  Condui 
Ltd.  we  have  received  a  copy  of  the 
latest  list — No.  50 — which  are  now  n  ac 
for  issue  to  the  trade.  This  list  includ 
conduit  fittings  and  l>oxes,  and  al 
nuiltii)le  switch  boxes.  There  are  niai 
illusti  at  ions. 


The  Bulletin  of  the  Cleveland  Technic 
Institute  contains,  in  addition  to  niai 
abstracts  from  the  world's  technical  pie.- 
abstracts  of  lectures  delivered  to  t 
Institute  entitled  "  Domestic  .\ppli' 
tion.s  of  Electricity  "  and  "  .V  Talk  Alu) 
(^)ke  Ovens." 
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ROAD. 


srvice. 

There  will  never  be  a  .solution  of  Ihe 
aestion  as  to  how  long'  an  agent  should 
live  service  to  a  customer  after  a  car  has 
^en  sold ;  it  is  one  of  the  problems  of  the 
lotor  trade  on  which  there  can  never  be 
)n)plete  agreement.  We  are  inclined  to 
link  that  the  matter  is  of  minor  import- 
ace,  however,  and  not  likely  to  influence 
,16  prosperity  of  the  trade.  At  present 
le  period  of  service  is  usually  thiee 
oiilhs,  but  some  agents  willingly  agree 
')  six  months,  and  some  even  to  a  year, 
uperticially,  the  man  who  offers  a  year's 
'I'vice  may  appear  to  be  offering  bettei- 
due,  but  leally,  unless  in  exceptional 
ises,  it  is  not  so.  Such  an  offer  may  make  a 
irect  appeal  to  the  customer  who  has  no 
♦iiowledge  whatevei"  of  cais,  but  we  doubt 
H  it  would  influence  him  to  a  great  ex- 
'mt.  The  main  considerations  are  reli- 
laility,  economy  in  running,  and  cost. 
.Service"  is  a  part  of  the  car  sale,  but 

very  small  part  indeed. 
;  The  object  of  aftei-service  is  not  to  ic- 
■air  damage  due  to  careless  handling,  but 
j)  introduce   the   owner  to   the  variou> 
1  triracies  of  the  car's  mechanism,  to  poiiil 

I  it  its  distinctive  peculiarities  and  how 

I I  deal  with  them.  There  are  innumer- 
|ble  adjustments  that  can  be  eft'ected  by 
|tTiiers  if  they  are  told  what  is  necessai  v 
I  ithout  the  car  having"  to  be  sent  away. 
'  aturally,  the  less  trouble  the  owner  has 
1  ith  a  car  and  the  ([uicker  he  gets  to  know 
'.the more  highly  will  he  ])raise  it  to  his 
j  iends,  Avith  1he  obvious  result  that  more 
j;des  will  follow.  Service  with  this 
^finite  end  in  view  is  quile  legitimate 
;  isiness  and  a  splendid  stimulant  of  sales, 
ji  many  cases,  of  cour.se,  after-service 
^ill  not  be  required  at  all ;  in  others,  after 
l;ie  first  week  or  two,  the  owner  will  know 
hcactly  what  he  can  do  with  the  car  and 
(so  how  to  effect  simple  repaii-s;  those 
jl'ho  need  assistance  after  three  months 
jiill  be  very  few  in  number,  which  means 

lat  iui  offer  of  a  year's  service,  while  it 
ay  be  ii  good    business    stunt,    is  nnl 
j'uch  more  than  that. 
[  TV  ith  regard  io  the  "precise  niainten- 
Uce  "  aspect  which  has  been  raised  by  a 
!  otor  contemporary,  we  fail  to  see  how 
\  e  12  months  offer  will  influence  a  pTo.s- 
Ij'ctive    customer    favourably.      If  he 
! '.amines  two  cars  of  equal  capacity  and 
Ist,    but    with     diff'erent  after-service 
^■riods,   lie   will  in  all  urobability  con- 
ude  that  instead  of  getting  more  foi'  his 
oney  by  purchasing  the  car  with  which 
■!  will  get  longer  after-sei'vice  he  would 
purchasing   one   of   interior  quality, 
fe  do  not  say,  or  even  suggest,  this  would 
•  the  case,  but  we  aie  attempting  to 
thorn  the  ))sychological  attitude  of  the 
irchaser.     It  does  not  seem,  therefore, 
.at  from  either  the  seller  or  buyer's  point 
'  view  the   after-service  offer  matters 
uch  as  long  as  the  peiiod  does  not  exceed 
year ;  a  reliable  car,  even    with  hard 
■age,  should  be  running  as  well  at  the 
I  (1  of  that  period  as  on  the  first  day. 


The  "  Sphere  "  Producer. 

Producer  gas  is  not  a  new  fuel.  Even 
for  motor  vehicles  it  has  been  used  foi' 
quite  a  long  time  with  varying  success. 
That  interest  has  been  increasing  during 
recent  years  is  proved  by  the  increasing 
number  of  plants  on  the  market.  It 
makes  a  direct  appeal  to  engineers,  and 
especially  motoi-  engineers,  for  several 
reasons,  one  of  the  most  imporlant  being 
that  it  is  the  cheapesi  fuel  obtainable  tf)- 
day.  This,  in  itself,  is  a  very  powerful 
argument,  as  with  the  giowing  cost  of 
petrol  and  coal,  radial  (-conomie  have 
become  necessary.  The  ([uestion  of  future 
supplies  is  also  giving  much  concern,  as 
it  is  evident  that  if  the  motor  industry 
continues  to  grow  as  at  present  not  many 
years  will  have  passed  before  we  shall  be 
faced  Avith  a  very  serious  shortage. 

The  producer  plant  used  for  stationaiy 
work  was  not  suitable  foi'  niotoi'  vehicles, 
and  a  great  deal  of  lesearch  work  has  been 
necessary  to  get  compact  light  plants  re- 
(juiring  the  minimum  of  engine  power. 
The  objections  to  ])ro(hicer  plants  have 
l)een  their  weight,  tlieii'  clumsiness,  and 
the  slowing  down  of  the  vehicle.     It  h;is 
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always  l)een  agreed  that  if  these  objections 
could  be  overcome  the  ])ehol  engine  for 
heavy  vehicles  especially  would  become  a 
nnyrc  serious  lomjietitor  of  the  steamer,  and 
a  unit  which  has  been  receiving  much 
attention  from  engineers  recently  is  the 
"  S])luMc  "  portable  gas  producer,  manu- 
factuied  hy  Messr.s  G.  I).  S.  Ltd.,  Man- 
chester, undei-  the  D.  J  .  Smith  patents. 
It  is  the  result  of  many  years,  and  in  the 
Knijineeriuy  World  some  time  ago  we 
published  a  brief  description  of  it,  which 
we  are  now  to  supplement  with  more  de- 
tailed information.  A  type  of  producer 
has  been  evolved  by  the  inventor  equiva- 
lent io  a  jet  carburetter,  and  only  carry- 
ing the  ([Uantity  of  fuel  absolutely 
necessary  to  maintain  the  outi)ut  of  gas. 
(ias  is  supplied  without  attention  as  long 
as  it  is  driven  and  the  supply  of  coal  and 
water  lasts.  The  uas  ])roduced  is  of  uni- 
form quality,  and  by  using  a  shallow  fire, 
all  of  which  is  in  a  state  of  incandescence, 
and  feeding  fuel  in  small  regular  quanti- 
ties, it  is  (daimed  that  all  trouble  due 
Io  the  distillation  of  fuel  is  overcome,  so 
that  a  dust  remover  rather  than  a  scrubber 
is  all  that  is  required  to  deal  with  the  g-as 
before  it  passes  to  the  engine. 


As  no  allowance  has  to  be  made  for  the 
choking  or  partial  choking  of  the  grate 
area  with  ash  it  is  possible  to  greatly  re- 
duce this  area  for  a  given  power. 

The  "  Sphere  "  plant  is  very  compact, 
and  converts  anthracite  peat,  charcoal,  or 
any  carbonaceous  fuel  into  gas  suitable 
for  use  in  any  ty]je  of  internal-combustion 
engine.  All  the  operations  are  performed 
mechanically  and  ])ositively.  The  engine 
derives  its  gas  from  the  producer,  and  in 
turn  drives  the  pioducer,  so  that  gas  is 
always  generated  in  propoi-tion  to  the 
engines  demand.  The  drive  from  the 
engine's  demand.  The  drive  from  the 
(1)  Feeds  the  fuel  regularly  and  jnopor- 
tionately ;  (2)  pumps  the  water  used  in 
helping  to  form  the  gas;  (?,)  rocks  the 
fire  bars,  thus  sifting  out  the  ash  a,s 
formed;  (4)  discharges  the  ash  from  the 
ashpan.  This  invaluable  operation  allows 
of  another  great  advantage  being-  avail- 
able and  which  opened  U])  a  new  era  in 
gas  i>roduction. 

l^ot  only  is  the  i)lant  conij)act,  but  it  is 
veiy  flexible  and  leliable.  Indeed,  the 
plant  goes  a  long  way  towards  solving  the 
alternative  fuel  jiroblem,  because  pro- 
ducer gas  efficiently  generated  is 
undoubtedly  the  most  economical  way  of 
using  coal. 


AIR. 

The  Air  Estimates. 

.Vl)ail  troui  the  hostile  critii-isni  tliat 
.■ij)peais  steadily  to  be  accumulating  with 
regard  to  the  (Jovernment's  aciial  ptdicy, 
good  deal  ot  discontcnl  is  being 
expressed  in  civil  aviation  cirdes  with 
reference  to  the  une(|ual  distribution  of 
the  money  voted  for  civil  aviation  in  the 
.\ir  Estimates  ])ublished  on  Maicli  18.  It 
is  obvious  from  the  flgures  given  in  this 
estimate  that  a  good  deal  of  waste  has 
been  occasioned  by  the  vacillations  of  the 
(xovernment  in  its  attitude  towards  com- 
inercial  aviation.  Also,  there  is  evidence 
of  a  regrettable  lack  of  judgment  on  the 
])art  of  those  in  office  in  the  allocation  of 
special  sums  to  thi>  vai  iinrs  pui  po.ses 
refeired  to  in  the  vote.  The  total  sum 
voted  is  £400,000  approximately,  of  wdiich 
t20T,000  goes  to  the  subsidisation  of  civil 
companies,  £61,000  to  works  and  build- 
ing. £38,000  to  civil  aerodromes,  £:{."i,000 
to  the  Air  Ministry  section  of  the  Depart- 
mental of  Civil  Aviation.  The.se  figures 
are,  in  the  main,  equitable  and  fairly 
proportioned,  although  even  these  seem 
to  have  aroused  hostile  feelings  in  some 
super-critics. 

It  is,  howevei',  in  connection  with  the 
allotment  of  the  smaller  sums  that  we  are 
made  aware  of  the  departmental 
inefficiency  of  the  past.  For  exanqde, 
wdiilst  learning  that  £15,000  has  been 
voted  for  aerial  routes,  survevs,  etc.,  we 
are  told  that  £13,000  has  heen  allotted 
for  the  levelling  of  an  aerodrome  at  Malta 
(which  is  likelv  to  be  used  on  very  rare 
occasions)  and  £7,000  for  a  wireless 
station  at  the  same  place.  When  it  is 
remembered  that  Malta  is  a  R.A.F.  depot, 
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it  is  ridiculous  that,  at  this  stage  at  any 
rate,  a  separate  aerodrome  and  wireless 
station  should  be  provided  for  civil 
aviation.  The  same  remark  applies,  wit-h 
even  fuller  effect,  to  the  item :  For  air 
lights  in  Egvpt,  £15,000 !  Also  it  should 
be  noted  with  regard  to  the  expenditure 
of  £8.000  on  a  wireless  station  at 
Kidbrooke,  that  this  station  can  be  of 
little  service  to  commeinial  aviation  whilst 
the  present  (Air  Mini  stay)  wireless 
organisation  exists.  There  is  every  sign, 
however,  that  the  constant  pressure  that 
is  brought  to  bear  ixnon  the  Aiv  Mini'^try 
bv  the  rer-entlv  instituted  Tivil  Aviation 
Board  will  effect  some  salutaW  altera- 
tions in  the  adir'inistration  of  the  variou'; 
departments  in  duo  course. 
Londan-Paris  Servi'^e. 

The  Daimler  Hire  Ltd.  spared  no 
effort  to  have  their  organisation  in  perfect 
runniug  order  by  Monday,  April  3, 
when  thev  started  operations  with  their 
new  air  fleet  on  the  London-Paris  route. 
Tt  is  intended  to  fly  two  machines  each 
way  daily  at  first  "and  to  double  this 
number  about  the  first  week  of  Tune. 
Great  things  are  expected  of  this  com- 
pany, which  certainlv  starts  life  under 
verv  favourable  conditions.  To  begin 
with,  it  has  been  organised  bv  two  men 
of  the  widest  experience  in  problems  of 
transport  organisation — Lt.-Col.  F.  Searle 
and  Major  Woods-Humphreys — and  it 
possesses  that  verv  astute  airman  Mr. 
Hincliffe  as  its  Paris  manager  and  chief 
pilot.  Also,  it  will  probably  be  the  onlv 
company  flying  one  type  of  machnie.  All 
the  machines  used  will  be  D.H.34's,  the 
first  three  of  which  are  at  present  getting 
their  last  coat  of  paint — bright  red — at 
the  De  Havilland  works.  The  economic 
advantages  of  such  a  policy  are  obvious. 
Tlie  nrachines,  which  are  to  be  fitted  with 
Napier  450  h.p.  engines,  will  have  an 
average  speed  of  over  100  miles  per  hour. 
In  addition,  in  having  at  its  service  the 
lughlv  efficient  fleet  of  Daimler  motor  cars 
owned  by  Daimler  Hire  Ltd.,  the  new 
aeriel  company  will  enjoy  an  advantage  of 
the  greatest  possible  value  over  its  com- 
])etitois. 

The  Hawker-Sopwith. 

There  is  reason  for  satisfaction  in  the 
announcement  that  the  firm  founded  hy 
the  late  Mr.  Harry  Hawker,  which 
hitherto  devoted  itself  mainly  to  the  pro- 
duction of  motor  cycles,  is  now  about  to 
occupy  itself  with  aircraft  manufacture. 
A  portion  of  the  old  Sopwith  works  has 
been  taken  over,  and  work  has  already 
begun  on  a  new  two-seater  machine  which 
is  being  built  for  the  Air  Ministry As  the. 
machine  is  intended  for  reconnaissance, 
it  is  not  vet  decided  what  engine  will  be 
most  snitable.  The  earlier  models,  there- 
fore, will  be  fitted  with  different  engines, 
some  with  Siddelev  "  Jaguars,"  others 
with  Bristol  "  -Tupiters."  It  will  be 
known  as  the  Hawker-Sopwith.  Mr. 
T.  0.  M.  vSopwith  is  a  director  of  the  new 
company. 

New  U.S.  Airship. 

The  few  trials  made  by  the  U.S. 
Army  Air  Service  officers  at  Akron, 
Ohio,  of  the  new  military  type  air- 
shin  have  produced  results  that  were 
(Hiile  gratifying,  aceording  to  the 
Air    Service    Nev\<<    Letter,  and  indi- 


cated that  several  features  of  the  ship, 
which  were  of  an  experimental  nature, 
will  prove  satisfactory  and  mark  consider- 
able progress  in  airship  design.  This  ship 
is  of  the  non-rioid  type,  having  180,0IJ0 
cubic  feet  capacity ,  is  170  ft.  long,  dia- 
meter 48  ft.,  speed  00  miles  per  hour,  a 
rate  of  climb  of  1,000  ft.  per  minute,  a 
rate  of  descent  of  800  ft.  per  minute,  a 
cruising  radius  at  full  throttle  of  14  hours 
and  at  reduced  throttle  of  20  hours,  and 
can  carry  a  crew  of  eight. 

A  deparature  from  the  ideal  streamline 
shape  has  resulted  in  a  contour  which 
can  be  best  described  as  "  squat,"  but  the 
first  tests  have  shown  that  this  shape  has 
remarkable  efficiency,  the  air  performance 
being  excellent.  In  addition,  this  tvpe 
permits  a  concentration  of  lift  and  has 
enabled  the  designers  to  save  considerable 
material  in  its  construction  and  consider- 
able weight  in  car  suspensions. 

The  car  is  of  the  enclosed  tvpe  and  is 
flush  with  the  bottom  of  the  bag,  which 
improves  the  streamline  resrlt  of  the  en- 
tire ship.  It  is  divided  into  two  compart- 
ments, the  forward  compartment  contain- 
ing the  navis-ation  and  observation 
chamber  and  the  rear  compartment  the 
power  plant. 

The  power  plant  consists  of  two  Aero- 
marine  135  h.p.  type  U-6-D  engines,  both 
of  which  are  in  the  car.  thereby  effecting 
a  considerable  saving  in  space.  These 
engines  are  connecte  l  by  transmiss^'on  and 
shafts  to  two  propellers  which  extend  out 
from  the  side  of  the  car.  This  feature  has 
always  given  considerable  trouble  in 
design  heretofore,  but  the  difficulty  seems 
to  have  been  solved  in  this  case.  The 
designers  have  been  enabled  to  use  large 
propellers  which  will  develop  a  maximum 
efficiency  at  a  lower  number  of  revolu- 
tions than  the  maximum  efficiency  in 
revolutions  per  minute  of  the  engines. 
In  the  initial  test  of  the  engines,  both 
were  opened  wide  and  both  tachometers 
indicated  1.550  revolutions  per  minute, 
giving  a  propeller  speed  of  771  revolutions 
per  minute.  This  being  a  static  test,  the 
propellers  would  go  up  to  tlieir  designed 
speed  of  800  revolutions  per  minute  while 
in  flight.  A  reverse  sear  is  inserted  in 
the  transmission  which  permits  the 
propellers  to  be  reversed  in  the  air  with- 
out difficulty.  It  is  also  possible  to  use 
both  motors  to  drive  one  propeller  or  one 
motor  to  drive  both  propellers. 

A  great  deal  of  care  has  been  taken  to 
develop  a  compact  instrument  board,  and 
the  military  airship  has  the  most  satisfac- 
tory arrangement  that  has  yet  been  found. 
The  control  board  carries  every  instru- 
ment that  is  required  for  successful  lighter- 
than-air  navigation,  and  is  set  in  the  car 
in  such  a  manner  as  to  permit  all  instru- 
ments to  have  the  highest  degree  of 
accessibility.  The  pilot  controls  the 
entire  transmission,  clutches,  reverse 
device,  etc.,  from  the  navigating  cabin. 

Water  ballast  is  carried  in  the  floor  of 
the  car  immediately  below  the  navigating 
cabin,  wherein  a  dial  is  located  to  indicate 
tlie  amount  of  water  avaihilile  for  ballast. 
The  fuel  tanks  are  located  in  the  rear 
part  of  the  naviyating  cabin,  there  being 
two  100  uallon  tanks,  so  constructed  as  to 
permit  them  to  be  used  as  sleeping  cots 
in  case  of  long  flights. 

The  military  airship  has  only  one 
ballonet,  whereas  A,  0  and  D  types  of 


ships  have  two.  The  single  ballonet  re- 
sults in  a  saving  in  material  and  cost  of 
manufacture,  as  well  as  simplicity  of 
operation.  There  seems  to  be  the  dis- 
advantage, however,  that  the  ship  cannot 
be  made  "  nose  heavy  "  for  landing. 
With  two  ballonets  the  "trim"  of  the 
ship  can  be  easily  adjusted  and  controlled. 
The  officers  conducting  the  tests  are  not 
decided  yet  as  to  whether  the  saving  in 
the  one  ballonet  will  offset  the  advantages 
of  two.  The  first  trial  flights  were  made 
by  Majors  Westover  and  Yan  Nostrand 
and  liieut.  Oluck,  of  the  office  of  the  Chief 
of  Air  Service,  Maior  Strauss,  of  the 
Airshin  School,  and  Captain  Mclntvre,  of 
the  EnQ'ineerinQ*  Divisi'^n  at  McCook 
Field,  Dayton,  Ohio.  The  tests  of  the 
ship  are  continuing,  and  upon  completion 
thereof  and  its  acceptance,  it  is  planned 
to  fl  v  it  to  I>ano-lev  Field,  Va.,  which  will 
be  its  base  station. 

The  designers  state  that  ships  of  thisi 
desipn  could  be  constructed  up  to  300.000 
cubic  feet  capacity  without  the  slightest 
difficulty.  The  entire  desiff-n  adapts  itself 
to  the  insertion  of  a  rigid  keel,  whirli 
would  permit  ships  up  to  at  least  one  mil- 
lion cubic  feet  capacity  to  be  built  with  a 
tremendous  saving  in  the  structural 
weights  and  with  an  assurance  of  a  verv 
high  percentage  of  useful  lift. 


RAILWAY  FUSION. 

The  PaiVay  .Ama'cramatinn  Tri'ninal  have  con- 
sirle'-ed  and  anproved  the  prplini'navy  ama'gamat'on 
ticheme  of  tlip  Nnrtb-Eastern  Pailwav  Co.  The 
.schemp  should  come  into  operation,  and  take  effect 
fr^m  Anril  1.  and  follows  tlie  lines  of  the  North- 
We<!terii  '-cheme.  ¥''th  one  or  two  minor  alterations. 

In  Older  tn  avoid  comnh'cations  in  the  master  ol 
;iccounts  in  the  present  ra=e  it  was  desired  f'^'  the 
purno^e  of  arronnts  to  throw  back  the  "  v''s+i"e  " 
to  the  en'l  of  the  D'-evions  year.  The  chai-rnai 
enon'red  how  powers  were  reserved  to  the  ok 
co)nna"'°«  fov  riavi""'  their  d'"ide"'^«  for  th^  veai 
ended  r>er-eml->er,  1021.  and  Mr.  Tvldes'ev  .T'^nes 
re'ivps^nHiff  the  railwav  com-^anies.  reol'pd  tha 
m^e  ine-'  had  be^n  he'd  and  the  d-'vidends  bad  bpe: 
dpclared  and  p^id.  Therefore  the  difficnltv  t'^e- 
had  with  the  No"th-W°stern  did  not  arise.  Th. 
spheme  provi^'ed  that  the  total  '^••i"-i"al  ca-^ital  c 
the  new  com^anv  should  be  f  80  H90.455  8s  8d 
The  p>-sont  cpii'tal  of  the  North-Eastern  Pa.^lva 
was  f  82  P40.258  8«!.  8d.,  and  the  nr^-^ent  caoital  p 
the  Fill  and  Pa>-n=''ev  was  f 8  378.0.54.  Cour'st 
pointed  out  that  the  fhoine  provides  that  the  re\, 
conipa'iv  mav  rai^e  additional  raoital  not  exceedin- 
£7  143  185.  and  may  borrow  o>i  n^'ortgage  of  thei 
nn'^or'akins  not  exceeding  £4.?50,188. 

Counsel  said  the  f^rst  di'-pctors  of  the  compan] 
should  be  the  present  18  directors  of  the  NortH 
Ea=t°rn  and  two  directors  appointed  bv  the  Hu 
and  Parns'ey  Ra'lway  Conioany,  and  the  schem 
provided  for  power  to  reduce  or  increase  th 
number  of  directors.  The  scheme  also  pi-ovid^d  thaj 
the  com'-'anv  shou'd  pay  compensation  to  th 
di»-Pctors  of  the  Hu^l  and  Barpolev  Compatjv  wh 
suffered  loss  bv  the  abolition  of  their  office.  In  th 
ipa-ra'ifrpme'it  of  the  «taff  of  the  company,  th 
officprs  and  .'servants  of  the  two  comnanies  and  c 
the  jo'nt  comm'ttpp  s'-iall  have  equal  c'aims  unoi 
the  cor^sideration  of  t^e  di-pctors  of  tlie  co"iDan\ 
The  Kchenie  aho  Drov'ded  for  supcannuati'^n  a" 
pensio-^s.  Couns-1  said  that  the  Rail"av  Cbrl-: 
Association  had  subin'tted  a  new  c!au«e.  which  'la 
been  accepted,  providing  that  "  sunerannuai  i -i 
pensions,  provident,  widows'  and  orphan,  and  otht 
be'ipHt  fund  or  funds  pjrtaUished  bv  either  of  ti 
two  companirs  or  the  joint  committee  should  toi 
tinue   as    if    (ho    two    companies    had    not  heel 


I5'(0VVN  R.WLEv's  Steelworks  LTn.-TI' 
directors  of  this  Sheffield  firm  have  decide<)  t 
defer  payment  of  the  prefe-ence  dividend,  and  n 
intfr-m  di'idcnd  wi'j  be  passed  on  the  ord-naril 
shares.  Tlie  issued  capital  is  £500.000  in  5  pd; 
cent  (free  of  ta.\)  cumulative  preference,  an 
£300,000  in  ordinary  shares. 
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Shipping  News. 


I 'rospects  of  Shipbuilding. 

!  Sir  George  B.  Hunter,  discussing  the 
Present  shipbuilding  prosiiects  in  Sliip- 
lard,  the  works  magazine  of  Messrs. 
5wan,  Hunter  and  Wigham  Richardsons 
iutd.,  states  that  since  the  last  reductions 
;vere  made  in  shipyard  wages  in  November 
'last,  several  new  orders  have  been 
^received.  Two  have  been  secured  for 
jWallsend  and  three  for  JNeptune,  but  so 
r|farnoue  for  Clydeholm,  Elderslie  or  South- 
liwick.  These  contracts  would  not  have 
•been  given  if  the  reductions  had  not  been 
I  .accepted.  The  reductions  in  wag  es  alone 
|^:would  not.  have  been  sufficient,  neither 
twoidd  the  very  great  fall  in  the  price  of 
steel  plates  and  bars — now  fallen  to  about 
^£10  per  ton,  instead  of  £26.  But  the 
^shipyard  men  are  working  better,  and  that 
f,  helps  to  secure  orders  and  diminish 
L unemployment.  It  is  satisfactory,  and  it 
Nhows  what  can  be  done  when  men  make 
['up  their  mind  to  do  it,  that  many  of  the 
piece-workers  who  still  have  work  are 
i  earning  as  much  and  carrying  as  much 
jihome  as  they  did  before  the  recent  reduc- 
I'tions.  So  far  as  now  can  be  ascertained, 
J  shipbuilding  and  engineering  costs  are 
!  still  more  than  double  what  they  were  in 
!  1913-14,  and  until  they  are  further 
'  reduced  more  work  will  not  be  obtainable, 
I  the  fall  in  costs  of  living  will  be  delayed 
I  and  retarded,  and  unemployment  will  not 
fit  be  reduced.  That  may  be  taken  as  quite 
I  certain. 

'\     To  ask  for  a  reduction  of  26s.  6d.  is  a 
I-  big  demand,  but  it  is  absolutely  necessary 
[  in  the  interests  of  the  industry  and  of  the 
I  men.      Without  it  we  cannot  get  work, 
li  and  high  wages  without  work  are  no  use 
\  to  anyone.    Low  wages  with  low  costs  of 
r  living  are  better  than  high  wages  and 
I  high  costs  of  living,  and  will  bring  orders 
from  both  British   and  foreign  buyers, 
f  which  we  cannot  now  secure.      A  recent 
i,  order  for  a  ship  has,  I  am  informed,  gone 
!'  to   the    Continent    because    the  lowest 
!  British  tender  (which  included  only  half 
I  the  cost  of  standing  charges,  and  could 
not  be  reduced)  w^as  over  £240,000,  while 
'•  the     Continental     tender     was  under 
i  £190,000.    Everybody  in  the  shiprepair- 
'  ing  business   knows   that  shiprepairing 
work,  which  ought  to  be  done  in  England, 
is  going  to  the  Continent,    because  our 
costs  in  England,  Wales  and  Scotland  are 
too  high. 

Much  talk  has  been  heard  about 
dividends  for  work  that  has  been  done  and 
cannot  be  repeated,  or  about  there  being 
12  months'  work  in  hand  in  the  shipyards. 
The  latter  statement  is  absolutely  untrue. 
So  are  any  assertions  that  new  orders  are 
coming  in  to  replace  the  ships  that  are 
being  launched. 

Good  dividends  haAe  been  earned  in 
some  businesses,    and  high   wages  have 


been  earned.  Those  times  are  past. 
Many  businesses  have  lost  very  heavily. 
Fair-minded  men  who  did  not  wish  to 
mislead  take  into  account  that  dividends 
have  been  reduced  by  excessive  income 
taxes  and  supertaxes,  death  duties  and 
high  rates,  so  that  the  net  dividends 
which  are  left  to  investors  with  incomes 
over  £200  a  year  are  only  two-thirds  of 
the  nominal  amount  paid  to  the  poorer 
shareholders,  and  only  one-fourth  or  one- 
fifth  to  the  richer  shareholders.    Out  of 

10  per  cent  dividends  declared,  the  latter 
class  only  get  2  per  cent  or  3  per  cent. 
Even  when  10  per  cent  dividends  are 
declared  "  free  of  income  tax  "  the  richer 
shareholders  only  get  half  or  two-thirds  of 
it.  Taking  also  losses  into  account,  the 
average  rate  of  dividends  on  capital  is 
very  low. 

Tonnage  Dues  on  Oil  Fuel. 

Quite  an  interesting  point  in  shipping 
Uiw  has  been  raised  in  connection  with 
the  carriage  of  fuel  oil  for  consumption  at 
sea,  in  the  double  bottom  of  steamers. 
Many  steamers  have  adopted  the  practice 
of  using  double-bottom  tanks  for  the 
purpose  of  storing  liquid  fuel.  The  rule 
existing  in  Liverpool  and  most  of  the 
ports  in  the  United  Kingdom  has  been  for 
the  port  authorities  to  allow  such  double- 
bottom  tanks  to  be  used  without  imposing 
any  dues  upon  the  space  taken  up  in  this 
way.  Recently,  however,  the  Dock  and 
Harbour  Authorities'  Association  recom- 
mended that  all  port-governing  bodies 
should  adopt  the  uniform  policy  of 
imposing  dues  upon  space  occupied  by 
fuel  oil  carried  in  ships'  double  bottoms. 
As  a  result,  the  Mersey  Dock  and  Harbour 
Board  has  decided  to  levy  a  charge  upon 

011  fuel  so  stored.  Naturally,  the  ship- 
owners who  carry  fuel  oil  in  the  double- 
bottom  spaces  of  their  steamers  object  to 
the  charge  on  the  ground  that  such  spaces 
are  not,  strictly  speaking,  regarded,  for 
measurement  purposes,  as  included  in  the 
vessels'  registered  tonnage.  The  Mersey 
Dock  Board  and  other  port  bodies,  as  well 
as  the  Dock  and  Harbour  Authorities' 
Association,  claim  the  right,  under  the 
Merchant  Shipping  Act,  to  impose  tlie 
charge.  This  is  the  point  on  which  dock 
authorities  and  shipowners  are  now  at 
issue.  The  Ijiverpool  Steamship  Owners' 
Association  has  had  the  matter  before  it, 
as  the  members  take  the  view  that  the 
new  tonnage  rates  are  not  legally  leviable. 
Counsel's  opinion  has  been  obtained  by 
the  Liverpool  Association,  which  will  give 
further  consideration  to  the  subject  at  a 
later  meeting. 

A  significant  fact  upon  which  the  port 
authorities  lay  stress  in  arguing  the  fair- 
ness and  legality  of  the  charges  is  that  the 
Customs  authorities  measure  the  spaces 
in  the  double-bottom  tanks  for  the  pur- 
poses of  light  dues. 
United  States  Shipping. 

{From  Otir  Own  ('orr(  s/Hindent.) 
Shippins'  offairs  look  MHiiewhat  brighter. 
More  shipbuUding  orders  are  reported  for 
vessels  in  the   Atlantic,  Gulf  and  lake 


trades,  while  managing  agents  of  the 
Shipping  Board  steamers  are  making  re- 
quests for  the  allocation  of  more  vessels 
tor  foreign  trade. 

About  26  bids  were  received  by  the 
Shipping  Doard  for  some  ot  th.e  i,470 
vessels  it  iiaa  advertised  for  sale,  ine 
bids  were  not  opened  m  public  ana  details 
have  not  been  given  out  at  this  writing. 
Cnairman  ijasKer,  Jiowever,  says  tliat  "not 
a  serious  bid  nad  been  received."  Such 
bids  as  were  received  covered  only  iuO 
of  the  total  numoer  of  snips  offered  tor 
sale.  "  iiie  bids  were  wnat  mignt  be 
termed  factious/'  tlie  chairman  added, 
and  "  Tuis  sUows  tney  won't  buy  if  we 
don't  get  a  subsidy,"  he  concluded. 
Organised  labour  lias  deciaed  to  oppose 
tne  proposed  snip  subsidy  bill  on  tne 
grounds  cnat  its  naval  reserve  feature  will 
snacKle  union  labour  ;  tnat  tney  are  against 
tHe  immigration  lealuxe  of  the  measure  and 
opposed  to  tUe  proposal  to  clotne  tne  Ship- 
ping JtJoard  "  wiin  unparalleled  power  " 
in  nnancial  matters.  Tne  Hoaid  will  next 
month  sell  Zil  three-cylinder  triple-ex- 
pansion  vertical  marine  engines,  which 
were  purcJiased  for  steamers  on  which 
construction  was  stopped  shortly  after  the 
armistice.  The  engines  are  the  reversible 
Stephenson,  link  motion  type  designed  for 
2U0  lb.  steam  pressure,  y6  revolutions, 
and  are  1,400  i.h.p. 

The  board  has  also  assured  the  manag- 
ing underwriters  that  it  will  make  any 
stiucturai  changes  in  Government-owned 
merchant  ships  that  the  underwriters 
may  indicate  as  being  necesary  to  induce 
the  insurance  companies  to  grant  the  same 
rates  on  cargo  policies  as  are  quoted  on 
similar  types  of  ships  owned  by  foreign 
competing  lines.  The  underwriters  have 
promised  to  co-operate  in  overcoming-  the 
existing  ditterential,  which  is  from  one- 
fifth  to  one-fourth  per  cent.  Then,  too, 
the  United  States  merchant  ships  pay  in 
wages  from  30  to  40  per  cent  more  than 
British  ships,  according-  to  a  comparison 
made  hy  the  Shipping  Board,  and  the 
board  itself  pays  more  than  private 
owners. 

The  following  details  include  the  exist- 
ing rates  on  private  and  Government 
vessels  and  the  May  1  scale  on  British 
ships  :  — 

Shipping  Private 
Board.  Owners. 
Dols.  Dols. 

United   States    3,257-50     ...  3,060 

United  Kingdom    2,212-00     ...  2,212 

Difference    1,045-00     ...  £48 

Subsistence  difference    240-00     ...  240 

Monthly  differential    1,285-50     ...  1,088 

The  comparison  of  wages  for  some  of  the 
important  classifications  of  officers  and 
men  is  as  follows  :  — 

American  United 
Owners.  Ivingdom. 
Dols.  Dols. 

Master    275  ...  195-30 

Mate   165  ...  88-97 

Able  seamen  (6)    285  ...  260-40 

Cliief  engineer    250  ...  106-33 

Firemen  (9)    450  ...  410-13 

Oilers  (3)    165  ...  133.22 

Steward   105  62-03 
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INSURANCE. 


Insurance  Companies'  Reserve  Funds. 

It  now  seems  fairly  certaiji  that  the 
collapse  of  the  City  Equitable  Fire  Insur- 
ance Co.  was  due  to  two  causes;  excej)- 
tionally  heavy  losses  in  the  marine 
insurance  account,  and  unsmtable  invest- 
ment of  its  funds.  On  the  subject  of  the 
trading  losses  there  is  nothing  much  to  be 
said,  eA-en  well-established  companies  in  a 
position  to  secure  the  very  best  and  most 
profitable  business  had  to  paj-  out  more 
in  claims  last  year  than  they  received  in 
premiums.  But  the  question  of  invest- 
ments is  more  open  to  criticism.  The 
stock-in-trade  of  an  insurance  company  is 
its  reserve  fund.  All  the  money  it 
receives  in  the  way  of  premiums  goes  to 
form  a  fund  out  of  which  it  pays  claims. 
As  premiums  are  not  all  paid  on  one  date, 
but  may  fall  due  on  any  day  of  the  year, 
it  follows  that  at  the  end  of  the  year  there 
is  a  certain  proportion  of  the  ijremium 
income  which  still  bears  a  liability  for 
claims.  In  fire  insurance  accounting  this 
proportion  is  generally  estimated  at  40  jjer 
cent  of  the  year's  total  premiums,  and  the 
manner  in  which  this  reserve,  along  with 
the  other  funds,  is  invested  is  of  very 
real  importance  to  policy-holders.  If  the 
investments  are  not  easily  realisable  than 
in  the  event  of  a  period  of  abnormal  losses 
(liiftcuities  similar  to  those  exijerienced  by 
the  City  Equitable  Co.  may  be  encoun- 
tered. The  Assurance  Companies  Act 
of  1909  prescribes  the  form  in  which 
insurance  companies'  accounts  are  to  be 
drawn  up,  and  stiijulates  that  the  assets 
shall  be  shown  m  the  balance  sheet 
grouped  under  certain  headings,  namely, 
mortgages,  loans,  investments,  agents' 
balances,  accrued  interest,  bills  receivable, 
cash,  and  other  assets.  These  are  sub- 
divided, and  the  heading  "  Investments 
includes  "Deposit  with  the  High  Court," 
"British  Government  Securities,"  "Indian 
and  Colonial  Crovernnient  Securities," 
"Railway  and  other  Preference  Stocks," 
etc.  etc.,  but  with  the  exception  of  the 
item  relating  to  the  "  Deposit  with  the 
High  Court,"  which  refers  to  the  £20,000 
deposit  which  has  to  be  made  before 
certain  classes  of  business  may  be 
transacted,  there  is  no  compulsion  to  name 
the  securities  held. 

In  the  case  of  a  wealthy,  old-established 
company,  such  a  list,  in  addition  to  being 
cumbersome,  might  tend  to  disclose 
\aluable  information  regarding  its  invest- 
ment policy,  which  would  be  against  its 
interests  to  have  to  publish.  On  the  other 
hand,  for  the  neAver  comiianies,  which 
have  still  to  earn  the  confidence  of  the 
public,  such  as  is  freely  granted  to  the 
older  offices,  it  might  be  advantageous 
that  iniblicity  in  the  direction  indicated 
should  go  further  than  the  Assurance 
(Icnnpanies  Act  requires.  One  of  the  most 
successful  of  the  smaller  insurance  coni- 
])anies  luis  sel  llie  example  by  doing  tln^ 
for  the  reason  that  "  in  A-iew  of  the  failure 
of  certain  insurance  offices  establislied 
during  recent  years,  the  diiectors  have 
this  year  decided  to  publish  a  detailed  list 
of  the  company's  investments,  and  it  i-^ 
included  in  the  present  accounts.''  Tlii^ 
is  i)  step  in  theri<;ht  direction. 
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In  America,  insurance  is  subjected  to  all 
sorts  of  rules  and  regulations  imposed  by 
the  respective  State  Grovernments  for  the 
protection  of  the  policy  holders'  interests, 
in  this  country,  ha])pily,  we  are  free  of 
many  of  the  restiict ions  imposed  over 
there.  The  policy  of  the  Board  of  Trade 
has  always  been  that  ])ublicity  is  the  A'ery 
best  safeguaiil  llu'  |)ublic  can  ])ossible 
have.  This  is  secured  by  publication  of 
full  ])articulars  of  each  company's  trading 
results  and  their  respective  profit  and  loss 
accounts  and  balance  sheets  in  the  form  of 
an  annual  blue  book,  and  it  leaA'es  the 
])ublic  to  choose  for  itself  Avhicli  companies 
are  financially  sound  and  capable  of  carry- 
ing the  risks  it  requires  to  insure  against . 

At  the  same  time  it  has  to  be  borne  in 
mind  that  this  regulation  does  not  apply  to 
])iivate  comjninies,  and  there  have  been  a 
number  of  such  formed  in  recent  years  for 
the  purpose  of  transacting  insurance  busi- 
ness, mostly  marine  companies.  Many  of 
the  latter,  owing  to  insufficient  capital  and 
heavy  trading  losses,  haA'e  gone  under  dui  - 
iiig  the  past  few  months,  and  the  insurance 
business  is  the  better  for  their  absence. 
Lloyd's  Underwriters  do  not  jjublisli  trad- 
ing returns  either,  their  accounts  being 
subject  to  special  regulations.  Expert^ 
disagree  as  to  the  wisdom  and  faii  ne^>  of 
this  airangement,  but  it  must  be  acknow- 
ledged that  the  failure  of  a  member  of 
Lloyd's  to  pay  admitted  claims  is  a  rare 
occurrence. 

The  distinction  between  strong  and 
weak  companies  must  ahvays  be  a  matter 
for  senous  consideration  on  the  policy- 
liolder.  There  is,  no  advantage  in  paying 
a  low  premium  fox  a  risk  Avlien  the  Drompt 
and  liberal  settlement  of  claims  i- 
jjroblematical.  There  are  so  many  sound 
concerns  in  existence  anxious  and  willing 
io  do  business  that  it  is  folly  to  go  else- 
where. The  wisest  course  is  to  emi^loy  the 
seiA'ices  of  a  reliable  broker,  and  be 
guided  by  liis  advice.  If  costs  nothing, 
lint  its  value  liia\   lie  lui  .ili'ulable. 


THE  LAW  COURTS. 


Judgment  in  a  Bristol  Contract  Case. 

At  the  Bristol  County  Couit  on  ^larcli 
28  the  hearing  Avas  concluded  before  his 
Honour  Judge  Stangpr,  K.C,  of  the  case 
of  Priest  &.  Mullings,  of  Bristol,  v.  John 
Thompson,  water  tube  boilers,  of  Wolver- 
hampton. Plaintiffs  claimed  payment  of 
the  balance  of  account  for  Avork  done. 
M'r.  A.  Myddleton  Wilshere  (instructed 
by  Mr.  G.  C.  Eallison)  was  for  the  plain- 
tiffs, and  Messrs.  Hooper  &  Co.,  of  Dudley, 
for  the  defendants.  The  original 
claim  Avas  for  material  and  Avork  done 
amounting  to  i'503  19s.  6d.  A  checiue  for 
£251  19s.  had  been  paid,  leaA'ing  a  balance 
of  <£251  19s.,  but  that  had  since  been 
reduced  to  £57  19s.  The  circumstances 
of  the  case  were  that  plaintiff  undertook 
to  do  certain  AVork,  the  cost  of  which  Avas 
increased  owing  to  the  rise  in  the  price 
of  material,  and  it  was  in  this  respect  that 
the  dispute  arose. 

ITis  Honour,  in  gi\in,y  judi^nicnl,  said 
that  the  defendants  agiced  to  paA  sonic- 
tiiing  more  than  the  original  price,  but 
beyond  that  they  did  not  go.  Then  there 
was  the  ([uestion  whethei'  the  oi  iginal  con- 
tract was  varied.  He  failed  to  see  that 
there  was  a  variation  of  the  original  con- 
tract.    There  was  ini  exjJi'ess  or  implied 
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agreement  to  pay  higlier  prices  than  those 
in  the  original  contract,  and  he  therefore 
gave  judgment  for  defendant. 

Claim  for  Broken  Contract. 

In  a  High  Court  action  brought  by  the 
Ilunbaken  Mag^leto  Co.,  who  claimec 
damages  for  alleged  failure  to  supplj 
under  contract  5,t)00  body  castings,  5,0t)( 
inspection  coA'ers  and  5,0t)0  collector  en( 
plates  for  magnetos,  judgment  was 
awarded  the  plaintiffs  with  £1,00( 
damages  and  costs.  For  the  plaintiffs  i' 
was  stated  that  defendants  failed  t( 
supply  samples  by  the  end  of  July,  1920 
which  Avas  a  term  of  the  contract,  and  latei 
lepudiated  the  contract. 

To  that  defendants'  reply  Avas  that  the 
contract  w^as  varied,  and  samples  were 
submitted  within  the  altered  time  limit 
and  that  plaintiffs  refused  to  approvj 
them  although  this  Avas  one  of  the  termi 
implied.  They  counterclaimed  for  £26( 
foi-  Avork  (h^iie  on  the  samples  and  £85  fo: 
loss  of  profit.  The  reply  of  the  plaintiff 
to  this  Avas  that  the  samples  Aven 
defective. 


TRADE  PUBLICATIONS. 


11  K.ji-SrKKJ)  Steels. — ^Messrs.  Edga 
Allen  iJc  Co.  Ltd.,  SliefKeld,  liaA'c  sent  u 
a  handbook  which  comprises  much  usefu 
infoimation  about  high-s])eed  steels,  thi-i 
uses  ami  heat  treatment.  Many  of  eii 
readeis  should  find  it  of  interest. 

STANDARDISATION. 

(Vontinued  from  page  21.) 

actual  consent  of  the  industr}-  concernec 
is  obtained  before  any  infoimation  regaid 
ing  standardisation  in  progress  i 
liberated.  On  the  other  hand,  an  luj 
official  confereiice  of  secretaries,  Avhich  avu 
held  in  London  last  April,  Avhen  mattei 
of  or'ganisation  Avere  discussed,  has  bee- 
most  mseful  and  helpful.  It  Avas  recogi 
nised  that  the  only  Avay  to  promote  inteij 
national  agreement  is  for  each  section  e 
industiy  Avhich  desires  to  obtain  ^^uc 
agreement  to  form  an  international  com 
mission  to  deal  Avith  its  own  particida 
branch.  As  each  national  st^ndardisiii: 
l)ody  contains  Avithin  its  own  organisatio: 
many  branches  of  industiy,  it  Avill  l)e  seel 
that  the  machinery  for  promoting  iuterl 
national  agreement  is  already  in  existenc 
and  without  difficulty  can  be  set  in  motion 
though  in  every  case  it  seems  of  pami 
mount  importance  that  each  couiitr' 
should  set  its  own  house  in  order  befor 
attempting  to  obtain  inteniatioual  agree 
ment  on  any  subject.  I 


AIanchestkr  Ste.-\m  Users'  Assocl\tiox.— Tb 
si.xty-seventli  annual  report  of  the  jManchestfj 
Steam  Users'  Association  emphasises  the  impo" 
tance  of  adequate  exajnination  of  boilers,  an 
points  ofit  that  during  tlie  whole  course  of  tl 
association's  existence  no  prcventible  explosion  li' 
i!vcr  occvu-red  of  any  boiler  which  the  a?sociati(i 
has  inspected  and  guaranteed  a«  safe.  Tlicy  aH' 
iliat  the  imperative  need  of  regular  inspeetie 
eaniioL  be  too  strongly  urged  ''  in  these  days  'I 
increasingly  large  units  and  high  pressures."  Mil 
Harold  Lee,  presiding  at  tlie  ainiual  nieotiui;  ' 
the  member.s  in  MaTichester.  stated  that  thoreup 
and  legnlar  inspection,  such  as  was  given  h\  tl 
association,  was  absolutely  necessary  ni  ilie  inti  >'> 
of  safety,  which  ."shnild  be  (he  fir«t  consider^ili 
nf  all  steam  users. 
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Patent  Abstracts. 


I  <iTERNAL-COMBUSTION  ENGINES. 

,  174,34(j. — M.  K.    Matti,    Nyashamn.  Sweden.- 
liiiuary  17,   1922. — A  small  uncooled  cliamber  // 
parated     from     the     comhuslion     chamber  or 
I  iporiser  a  by  a  narrow  neck  is  provided  to  ignite 
I  le  fuel,  which  is  injected  by  the  nozzle  d  against 


(16  water-cooled  projection  /.  The  combustion 
1  lamber,  also  water-cooled,  may  be  separated  from 
i,ie  cylinder  by  a  narrow  nec'k,  and  the  chamber  b 
jay  be  externally  heated  at  starting.  Small 
I  jantities  of  fuel  may  Ije  injected  into  the  chamber 
I  direct  l)y  a  separate  nozzle.  Tiie  invention  avoids 
j"ie  use  of  electric  igniters  and  thermit  cartridges 
1  starting. 

'ONDENSING  STEAM. 

;  174,412. — P.  Hargheaves,  and  J.  E.  Johnson, 
)ho  Iron  Works,  Bolton.— October  18,  1920.— In 
condenser  system  in  which  a  main  condenser  A 
;  exhausted  by  a  steam- jet  air  pumj?  comjirising 
I  vo  jets  h,  6'  in  series  separated  by  a  water  jet 
I  Dndenser  B  in  which  condensate  from  the  main 
ondenser  A  is  used  as  cooling  medium,  the  effluent 
I  om  the  condenser  B  passes  through  a  U-tube  1 
j  id  thence  either  by  a  pipe  2  into  the  condenser  A 
kv  by  a  pipe  3  into  a  tank  4  at  the  base  of  the  con- 
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enser.  The  tank  4  is  divided  by  a  weir,  which  may 
e  adjustable,  into  a  retaining  compartment  (J. 
''ig.  2,  and  a  discharge  compartment  7.  The 
ompartment  6  contains  a  float  10  which  closes  a 
alve  15  on  the  outlet  of  the  pipe  3  when  the  level 
alls,  due  to  the  engine  being  on  light  load  and  the 
upply  uf  condensate  small.  The  effluent  from  the 
ondenser  B  then  passes  through  pipe  2  and  is 
ooled  before  being  mixed  with  the  condensate  in 
he  tank  4.  In  an  alternative  arrangement,  the 
team  supply  to  the  first  jet  b  is  controlled  bv  the 
loat  10  so  as  to  be  re+luced  when  the  float  falls. 


INTERNAL-COMBUSTION  ENGINES. 

174,395.  -\V.  P.  Thompson.  12,  Church  Street. 
Liverpool.— (Z),  (rixh,  180.',  Fourteenth  Street. 
Washivgton,  i7..S'..l.).— September  15,  1920. — The 
liquid  fuel  supply  is  washed  and  moistened  by 
passing  through  a  water  container  between  the  fuel 
tank  and  the  carburetter,  or  between  the  main 
tank  and  the  suction  tank  in  a  vacuum  feed  system. 
In  the  arrangement  shown,  the  container  is  a  glass 
cylinder  2  closed  by  top  and  bottom  plates  5,  3 
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secured  together  by  bolts  7,  8,  the  plate  5  being 
secured  to  a  bracket  plate  11  and  the  bolt  7  pass- 
ing through  an  eye  13  on  the  plate  11.  The  base 
jDlate  3  has  a  drain  cock  26.  The  fuel  enters  the 
container  through  a  check  valve  30  in  the  supply 
pipe  and  a  peiforated  cap  17,  and  leaves  through 
a  wire  or  ciiainois  screen  23,  Fig.  2,  on  a  head  22 
on  the  outlet  pipe  19.  In  a  modification,  the  glass 
container  has  an  integral  base  and  the  fuel  enters 
by  a  pipe  p;issing  through  the  top  plate  and  extend- 
ing to  the  bottom  of  the  container. 

PACKING  SHAFTS. 

174,342. — Metkopolii AN-VicKEBS  Electrical  Co.. 
Ltd.,  4,  Central  Buildings,  Westminster. — 
(Assignees  of  /.  A.  MacMurchy,  50^.,  Hanlsov 
Street,  Ridlei/  Park,  Pennsijlvania,  U.S.A.). — 
January  13,  1922. — Packing  for  a  turbine  or  other 
rotary  shaft  comprises  a  grooved  sleeve  11,  secured 
to  the  shaft,  and  working  in  contact  with 
metallic  packing  10,  which  has  a  conical  exterior 
and  can  Ite  pressed  into  a  conical  box  17  by  means 


of  a  gland  19.  The  box  17  may  be  in  halves 
secured  together  by  bolts  18,  and  may  be  mounted 
to  permit  lateral  movement,  For  this  purpose  the 
box  17  is  formed  with  a  flange  21  making  a  ground 
joint  with  a  ring  25  which  makes  a  ball  and  socket, 
joint  with  a  ring  24  in  the  casing  15.  The  box  17 
is  pressed  axially  by  springs  20,  confined  by  a 
cover-plate  22,  and  acting  on  the  flange  21.  The 
packing  16  may  be  in  two  parts,  separated  by  a 
draining  ring  26,  which  permits  leakage  to  escape 
by  passages  28  in  the  box  17. 


CENTRIFUGAL  PUMPS;  TURBINES. 

174,350. — Allis-Chalmers  Manuf.\cturing  Co., 
Milwaukee,  Wisconsin,  U.S, A.— (Assignees  of  H.  P. 
Binder,  and  N.  H.  Humqjhreij,  West  Allis,  IF/.x- 
fonsin,  ?7.S..4.).— January  18,  1922.— Relates  to 
means  for  securing  the  rotor  of  a  centrifugal  pump 
or  hydraulic  turbine  to  its  shaft  to  permit  of  the 
rotor  being  removed  or  adjusted  from  outside  the 
casmg.  In  a  centrifugal  pump  having  the  casing 
2,  3  and  the  impeller  10  coated  with  a  protective 
layer  of  rubber  6,  7,  11.  the  impeller  is  feathered  on 
keys  13  of  the  shaft  12  and  is  adjusted  axiallv 
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Ihereon  by  a  flanged  sleeve  14,  which  engages  at 
one  end  a  screw  thread  24  on  the  shaft  12,  and  can 
be  locked  in  any  desired  position  thereon  by  a  set- 
screw  18  engaging  slots  iu  the  sleeve  and  shaft. 
The  adjustment  or  removal  of  the  impeller  from 
the  shaft  is  effected  from  outside  the  casing  by  a 
spanner  engaging  boles  19  in  the  sleeve  14.  In  a 
modification,  the  imi)eller  is  screwed  on  to  the  inner 
end  of  the  sleeve  14,  ;  ml  engages  two  or  nioio 
stepped  cylindrical  surfaces  mi  \\v  end  df  tin-  shaft 
12  to  facilitate  removal. 

CASTING  METALS. 

174,495,— A.  P.  Leigh,  Vulcan  Works,  Blatk- 
friars  Road  Salford,  Lancashire. — November  25, 
1920, — Foundry  moulding  boxes  are  made  from 
sheet  or  plate  metal  with  vertical  sides  and  inwardly 
inclined  flanges  a-,  Fig.  4,  at  the  top  or  bottom  or 
both.     The  box  may  be  made  from  a  single  strip 


A,  Fig.  1,  notched  at  a,  the  walls  may  be 
strengthened  by  bulbs,  indentations,  headings,  or 
angle-irons,  the  flanges  may  have  auxiliary  inter- 
nally projecting  flanges,  and  the  opposite  sides  of 
the  box  may  l)0  connected  by  bars.  The  box  may 
be  in  two  parts  hinged  at  a'.  Fig.  11,  and  connected 
at  anotlier  corner  by  a  snap  fastener  F. 
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PETER  BROTHERHOOD  LTD.,  PETERBOROUGH, 
Water  Cooling  Towers  of  all  Types. 

TEMPERATURES  GUARANTEED  UNDER  ANY 

VARIATION  OF  ATMOSPHERIC  CONDITIONS. 

SOME  RECENT  ORDERS 
Staly bridge  Joint  Board  {''i,'^^^)  300,000  gais.  per  itr. 
Ingitam's  Tit  or  nit  Hi  Coiiieries, 
West  Brontwicit  Corporation, 
Asitton'Under'Lyne  Corporation. 
St.  Anne's  Corporation. 

AddrMS  eUl  Communieationt  to  :— 

PETER  BROTHERHOOD  Ltd.,  Mansfield  Chambers,  St  Ann's  8q.,  MANCHESTERj 


A  Boon  to  Shareholders. 

Highest  and  Lowest  MUl  Share  Prices  for  1921,  in  handy 
book  form,  with  information  re  Capital,  Spindleage,  etc 


Ci'MPlLKD  BY 


A.  WARWICK.  15.  MAWDSLEY  STREET.  BOLTON. 

1  ree  on  Application.  TELEPHONE  :   T06  &  72*. 


I  ree  on  Appln 
ButinMt  in  Textile*.  Railways,  etc. 
In  touch  with  London  and  Provincial  Exchanges. 


ELECTRICAL  CONDUITS  Ltd., 

Birch  Street,  WALSALL. 

CONDUITSTI'ITTINGS, 
ACCESSORIES,  SWITCHGEAR. 
CABLE,  TOOLS. 
Also  at  London,  Glasgow.  Bristol,  Wolvirhimpton 


BOILER  &  PIPE  COVERINGS 


SAVING. 


SUTCLIFFE  BROS. 

e    BRYCE  LTD., 

Globe  Works,  GODLEY,  near  Manchester. 


I  EXTINGUISH  A  FIRE  IN  ITS  INITIAL  STEPS 
I    AND  AVOID  HEAVY  LOSS. 


Fire 

Siebe  Gorman  Smoke  Helmets 


make  operations  possible  at  the  source  of  the  fir 
despite  heavy  smoke. 

DUtrictCfUce:    WEBB  &  «ATCH.  Farton  Hou,,, 
66,  Leansgate,  MANCHESlER. 


HALL'S 

(L.H.C. BRAND) 
f.     COncEriTPATE.0  f. 

%WAT[RPA1H15 

L.HALL  &  C2 


MILL  MANAGERS— Reduce  your  Painting  Coi 
by  using  odd  labour  and  purchaiuig  jroc 
materials  direct  from  the  factory. 

Red  Oxide  for  Mill  Repairs, 
Brunswick  Green,  Light  - 
Stone,  &  Genuine  White  Lead. 

Sanitary  DUtemner  and  Water  PaioU 
for  Mills.  Offices,  or  Homes. 


Send  for  Free  Shade  Card,  Lists,  tto.— 

L.  HALL  4.  CO.,  PARWEN 


FEED-WATER    PURIFIER   AND  HEATER 

Prevents  Scale 

WITHOUT  CHEMICALS. 


The  United  States  Metallic  Packing  Co.,  Ltd., 

SOHO  WORKS.  ALLERTON  ROAD,  BRADFORD. 


I 
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Settling  Our  Differences. 


Not  only  at  liome,  but  also  abroad,  is  it  essential  that  we  sliould  settle  our 
dili'ereiices.  l  our  years  liave  elapsed  since  we  were  supposed  to  have  finished  the 
war,  four  years  of  very  varied  tortuue,  excursions  and  alarms.  There  has  scarcely 
been  a  coiintry  free  from  trouble,  and  persistent  domestic  or  foreign  quarrels  are 
not  good  for  trade.  At  the  moment  we  Jiave  a  particularly  vital  domestic  quarrel 
of  our  own.  llegular  trading  has  been  very  severely  handicapped,  and  as  the  bulk 
of  our  trade  is  overseas,  we  have  materially  suffered. 

There  is  one  vast  country  having  tremendous  natural  resources  that  has  been 
practically  dead  for  a  number  of  years.  AVe  refer  to  liussia.  It  has  been  in  the 
hands  of  a  Government  that  has  been  ruled  by  mob  law,  witli  the  result  that  nearly 
all  trading,  all  internal  industry,  has  been  practically  dormant.  We  may  not 
like  the  present  rulers,  we  may  deprecate  their  methods,  but  we  may  be  doing  the 
best  thing  possible,  not  only  for  her  starving  people,  but  also  for  our  industry 
g'enerally  by  this  Conference  at  Genoa. 

AVe  cannot  go  on  snarling  at  one  another.  We,  in  particular,  cannot  do  so. 
There  are  other  centres  just  as  disaffected  as  liussia,  aud  it  is  imperative  that  we 
should  do  our  utmost  to  palliate  the  differences  that  exist. 

Russia  itself  is  a  land  of  great  possibilities.  Her  reg-eneration  would  no  doubt 
mean  a  settled  Eastern  Europe,  and  conse(|ueiitly  free  trading  in  many  large  and 
important  markets.  If  the  Oonference  is  satisfactory,  the  (]uestion  will  arise,  how 
is  the  regeneration  to  be  effected  F  UndoubtetUy,  Germany  in  the  past  knew 
Russia  better  than  most  nations,  but  we  must  make  that  knowledge  ours,  and  a.s> 
far  as  is  possible  let  our  transactions  be  direct.  There  is  much  wealth  in  Russia 
still  imdeyeloped;  tbere  are  many  millions  of  people  to  be  clothed,  vast  industries 
can  be  built  up,  and  finally  we  want  our  share  in  Russian  trade  and  want  to  buy 
much  that  Russia  can  supply. 
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STANDARDISED  CASTINGS. 


'  Cannot  the  construction  industry  stand- 
ardise its  castings  P    Industrial  standard- 
'  isation  is  one  of  the  great  needs  of  the 
I  present   day,   because  of  the  important 
'  influence  it  has  on  production  costs.  It 
is  only  by  quantity  production  methods 
based    on    standardisation    that  motor 
vehicles  aie  coining  more  and  more  into 
use.    Eor  many  years  there  has  been  in 
existence  a  British  Engineering'  Standards 
I  Association  which  has  done  sidendid  work, 
but  there  is  a  great  variety  of  castings 
used   by  the  building  and  construction 
trades  which  could  surely  be  standardised, 
such,  for  instance;  as  gratings  for  various 
pairposps.     Some   foundries   which  oidi- 
'  iiarUy    manufactiU'e    castings    for  the 
engineering  trades,  have,  during  the  depres- 
sion, diverted  his  foundry  to  such  work  as 
gratings,  garden  gates  and  railings,  and 
has  been  so  successful  that  his  staff  has 
been  fully  employed.    In  some  cases  pat- 


Icrns  liavo  to  be  specially  made,  while  in 
others  it  has  been  possible  to  use  the 
existing  and  broken  castings  as  patterns. 

Xow,  it  may  be  admitted  that  plain 
uncored  work  does  not  occupy  much  tinu" 
in  moulding,  and  while  a  reasonably  nice 
surface  is  expected  on  the  castings,  yet 
neither  the  venting  of  the  mould,  the 
actual  moulding,  or  the  composition  of 
the  metal  are  as  particular  as  for  castings 
ih;it  :iic'  r>^q aired  to  withstand  a  high 
steam  ])ressure.  Even  simple  aud  com- 
paratively unimportant  work  can  be 
turned  out  far  more  cheaply  in  quantities 
than  in  ones  aud  twos,  and  it  ought  to  be 
])(»ssil)le  to  purchase  in  nearly  all  cases 
from  stock.  The  dift'erence  in  time  and 
labour  can  only  be  appreciated  ])y  one  who 
has  knowledge  of  foundry  conditions. 

A  fouiidi  y  can  be  to  a  very  large  extent 
a  machine  shop.  Excellent  castings  are 
produced  in  small  jobbing  foundries, 
where  there  is  not  even  a  simple  grinding 
machine  of  any  kind,  but  the  specialised 
foundry  is  common  nowadays.  It  may  be 
staled  that  whatever  degree  of  standard- 


isation is  agreed  upon  in  the  future,  there 
will  always  be  room  for  the  small  jobbing 
foundry,  because  perfection  in  organisation 
is  unobtainable  and  there  will  always  be 
work  for  tlie  hand  moulder  in  the 
specialised  foundry,  as  improvements  are 
all  tlie  time  being  effected  and  experi- 
mental work  is  usually  necessary  before  a 
quantity  of  castings  are  made.  Ibis  does 
not  alter  the  factor  that  the  specialised 
foundry  is  becoming  more  common. 
Other  than  specialised  foundries  have, 
however,  modern  equipment.  It  pays 
nowadays  in  many  cases  to  use  a  mould- 
ing machine  if  only  a  few  castings  are 
required.  Moulding  machines  are  oi 
many  types,  hand  and  power.  There  are 
jolt  rainming  machines,  pressure  head 
machines,  etc.,  but  it  is  not  necessary 
here  to  enumerate  the  various  kinds. 
Enough  that  they  all  produce  castings 
quicker  than  they  can  be  produced  by 
hand  methods.  Even  foundries  that  have 
no  machines  can  adopt  plate  moulding 
processes,  when  a  large  quantity  of  cast- 
ings ar(>  required  from  the  same  pattern. 
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TRACTORS  IN  DUTCH  EAST 
INDIES. 

While  this  market  is  in  an  experimental 
stage  and  at  the  present  comparatively 
unimportant  as  a  field  for  tractors,  it 
would  appear  from  a  U.S.  Consular  report 
that  it  possesses  possibilities  for  the  not 
distant  future  which  certain  far-seeing 
tractor  manufacturers  have  appreciated. 
Tractors  are  at  present  handled  prin- 
cipally by  importers  of  motor  trucks,  and 
the  most  important  centres  from  which 
tractor  equipment  may  logically  and  most 
economically  be  distriljuted  are  Batavia 
(Java),  Soerabaya  (Java)  and  Med  an 
(Sumatra).  However,  any  substantial 
sales  in  the  future  will  iicccssai  ily  be  pre- 
ceded by  practical  demonstrations,  upon 
which  the  development  of  this  territory 
as  a  market  for  tractors  depends.  If  it  is 
found  that  tractors  can  be  used 
economically  on  sugar  estates,  as  well  as 
on  other  estates,  then  Netherlands  India 
promises  to  become  a  fairly  important 
market  for  equipment  of  this  kind. 

The  native  faiin  vaiies  in  size  from  1 
to  100  bouws  (1754  to  175'4  acres),  the 
average  being  under  10  bouws,  and  the 
native  farmer  uses  the  most  primitive 
methods  in  farming  his  land.  The 
European  estates,  however,  are  usuallv 
large,  from  500  to  100,000  acres,  those  in 
-lava  being  much  smaller  than  the  estates 
in  Sumatra  and  other  islands.  As  con- 
trasted with  the  native  farmer,  who  is  not 
even  a  potential  buyer  of  tractors,  the 
estate  owner,  due  to  the  large  size  of  his 
holdings,  may  ultimately  become  a  large 
purchaser  of  tractors. 

Modern  agricultural  implements  are 
little  used  at  present,  however,  althougli 
tlie  tendency  during-  the  past  three  or  four 
years  has  been  to  give  such  equipment  a 
fair  trial,  especially  in  the  outlying- 
islands,  where  labour  is  not  so  plentiful 
as  in  Java.  There  are  several  reasons  for 
this  condition,  among-  them  being  the 
natural  conservatism  of  the  planters,  an 
abundant  supply  of  cheap  labour  and  the 
fact  that  the  planting,  care  and  harvest- 
ing of  many  of  the  important  crops  of 
Java,  such  as  sugar,  rubber,  coffee,  tea 
and  tobacco,  cannot  very  well  be  done 
l)y  mechanii  al  means.  Some  of  the  work, 
such  as  (iiltivating,  could  probably  be 
done  by  tractors,  but  to  do  so  would 
naturally  displace  a  number  of  labourers, 
who  M^ould  be  urgently  needed  latei-  on  m 
the  year.  As  most  estates  cannot  count 
on  an  ade([uate  labour  supply  unless 
constant  employment  is  offered,  the  use  of 
machinery  during  part  of  the  year  cannot 
well  be  reconciled  with  these  conditions. 

Tractors  are  not  classified  separately, 
and  therefore  it  is  not  possible  to  state 
the  number  that  has  been  imported  in 
recent  years.  It  is  estimated,  however, 
that  there  are  not  over  100  machines  in 
use,  of  which  20  were  impoited  from  the 
United  States  during  the  yeai-  1021. 
TTntil  May,  1921,  tractors  for  farm  use 
were  free  of  duty,  but  the  new  tariff  pro- 
vides for  a  duty  of  6  per  cent  if  they  are 
permanently  attached  to  some  agricul- 
tural implement  or  if  they  have  wheels  so 
consti'ucted  (with  spikes  cams,  etc.)  that 
thev  could  tu)t  be  used  on  ordinaiy  roads. 
A  dutv  of  12  per  cent  is  ](>vied  on  tractors 
used  for  other  than  farm  purposes. 

Both     tra(-k-laying     and  round-wheel 


tractors  are  adapted  for  use  in  Netherlands 
India.  '  The  track-laying  type  is  suitable 
for  use  on  sugar  plantations  and  otlun- 
areas  where  there  is  an  excess  of  moisture 
in  the  soil.  The  heavy  round-wheel  type 
is  preferred  where  the  ground  conditions 
warrant.  However,  local  experience  with 
tractors  has  been  too  limited  to  enable 
planters  to  form  definite  opinions  as  to 
which  type  is  the  best  suited  for  any  given 
case.  With  regard  to  the  cai)a(-ity  ol 
machines,  experience  has  denu)nstrate(l 
that,  for  ploughing  and  preparation  of  the 
soil,  the  heavier  and  stronger  the  machine 
the  better  and  cheaper  the  results. 


AMERICAN  WORKS  IN  CANADA, 

A  NOTE  of  warning  has  recently  been 
sounded  in  regard  to  the  erection  of  indus- 
trial plants  in  Canada  by  Americans.  This 
is  a  question  that  should  be  very  serioush' 
considei-ed  by  the  large  firms  in  this 
counlry.  Considerable  progress  is  being 
made  in  the  Dominion,  and  the  Americans 
of  the  United  States  have  not  been  slow  to 
recognise  the  advantages  to  be  derived 
from  erecting  works  there.  They,  of 
course,  get  inside  any  tariff  that  may  be 
erected,  they  paiticipate  in  any  special 
trade  scheme  that  may  be  adopted  for  the 
goods  of  Canada  in  particular  and  for  the 
good  of  the  B'ritish  Emjiire  in  general. 

Now,  the  same  opportunities  afforded  to 
the  firms  from  the  United  States  are  ojien 
to  firms  from  this  country,  with  the  added 
advantage  of  g'oodwill.  Yet,  in  response 
to  a  propaganda  booklet  setting  out  the 
advantages  of  establishing  plants,  issried 
by  the  Federal  (jovernment  and  distri- 
buted to  3,000  of  O'lrr  leading  manufac- 
turers in  this  country,  only  three  were 
interested  enough  to  reply.  If  immediate 
steps  arc  not  taken  to  imjnovc  our  position 
in  Canada  we  shall  uiuliuihledly  lose  a 
great  deal  of  the  trade  hitherto  coming 
to  us  from  that  country.  It  is  not  merely 
a  matter  of  sentiment  but  one  of  hard 
business,  and  one  cannot  rest  im  our 
achievememts  of  30  or  40'  years  ago. 


ELECTRICITY  IN  AUSTRALASIA 

According  to  the  Industrial  Aiisl lalian's 
Pertli  correspondent,  it  is  proposed  to  spend 
an  additional  ±'175,000  upon  new  plant 
and  equipment  for  the  East  Perth  Govern- 
ment poweir  station.  This  expenditure 
has  been  lendered  necessary  by  the 
increasing  volume  of  business. 

An  important  stage  has  now  been 
reached,  says  an  Auckland  telegram,  in 
the  negotiations  between  the  Government 
and  the  Auckland  City  Council  witli  a 
view  to  the  immediate  prosecution  of  the 
Arapuni  hydro-electric  scheme,  whicli 
involves  damming  the  Mikato  river.  li 
is  estimated  that  the  first  stage  of 
50,000  h.p.  will  cost  £130,500  for  iho 
head  works  and  £'574,000  for  the  main 
transmission  system  throughout  Auckhmd 
and  Taranaki  Provinces.  11  is  honed 
eventually  to  develop  102,000  li.p.  The 
Government  will  complete  tlm  const nn- 
tional  work  witliin  six  years  if  an  agree- 
ment can  be  reached  Avith  Auckland  in 
regard  to  the  (juantity  of  energy  whicli  il 
(•an  promise  to  cousuuh'. 


The  residents  of  Tenterfield,  a  northern 
New  South  Wales  border  town,  have  had 
placed  before  them  a  scheme  for  the 
hj'draulic  generation  of  electricity.  The 
alternative  proposals  which  have  been 
advanced  by  an  expert  Avill  cost  from 
±30,000  to  £35,000  each.  It  is  considered 
that  a  great  saving  of  labour  could  be 
effected  by  supplying  electricity  to  the 
adjacent  dairy  farms. 

The  Stawell  (Vic.)  Borough  Council, 
according  to  Renter,  intends  to  boi'row 
£12,500  shortly  in  order  that  it  may  pro- 
ceed with  a  scheme  to  geneiate  electrii 
supi^lies  for  the  township. 

Messrs.  Wm.  Adams  &  Co.,  whose 
price  was  £6,400,  have  secured  the  con- 
tract to  supply  power  plants  to  Benalln 
(Vic),  which  is  pioceeding  with  its  elec- 
tricity project. 


CHINA  ADOPTS  COMMERCIAL 
RADIO  TELEPHONE  SERVICE. 

China  has  just  put  into  operation  the 
longest  •commercial  radio  telephone  cir- 
cuit in  the  world. 

Radio  telephone  sets  have  been  installed 
at  Peking  and  Tientsin  bridging  a  gap  of 
90  miles.  They  have  been  connecteil 
with  the  'regular  telephone  lines  of  ihv 
Chinese  Government.  When  a  telephone 
subsciiber  in  Peking  desires  to  talk  with 
a  friend  in  Tientsin,  he  puts  in  his  call  in 
the  usual  manner  to  the  operator  at 
Peking,  avIio  signals  Tientsin  over  a  radii i 
channel.  The  Tientsin  operator  in  turn 
makes  the  necessary  connection  and  thi- 
conversation  is  on.  So  far  as  the  opera- 
tion of  the  system  is  concerned,  the  pro- 
ceduie  is  no  different  from  what  it  would 
be  if  wire  (-(umections  were  provided 
tlii-oughout. 

In  the  past  Peking  has  been  practicallv 
deprived  of  all  long  distance  telephonic 
( (.Jinection  with  the  other  cities  of  China, 
'i'lie  inter-urban  lines  operating  out  of  the 
Celestial  capital  are  so  few  and  the  de- 
mands for  service  so  great  that  telephone 
subscribers  have  found  it  difficult  to  get 
service.  To  add  to  the  difficulties  of  the 
(government  ])e])aitment  of  Communica- 
tions, the  robber  l)ands  that  have  infested 
tJie  country  since  the  start  of  the  Peking- 
Canton  differences  have  learned  the  value 
of  copper  and  have  acquired  a  nasty  habit: 
of  occasionally  cutting  down  unprotectedi 
telephone  wires.  Both  of  these  troubles' 
will  be  obviated  by  the  new  aerial  circuit 
as  far  as  Peking  and  Tientsin  are  con-i 
cerned.  j 

To  the  United  States  goes  the  credit  of! 
i;iving  China  the  means  for  simplifying- 
its  telephone  problems.  The  radio 
apparatus  was  ])rovided  by  the  Intei- 
luitional  Western  Electric-  Co. 

The  ladio  sets  supplied  to  tlie  (^hinesei 
have  special  features  to  insure  the  greatest 
freedom  possible  from  interference  both: 
from  atmospheric,   electricity  and  otlierl 
stations.    The  normal  range  of  the  tran-:- 
mitters  is  approximately  100  miles  under  i 
fairly  severe  conditions.     Tender  favour-l 
able  conditions  the  sets  have  a  very  mnehj 
greatcM-  range.      During  the  installation' 
period  a  number  of  tests  were  made  in 
which  music  was  broadcasted  fi'om  the 
transmitting  station.      In  some  of  thoM 
tests  the  music  was  heard  at  points  1,000' 
miles  away  fi'om  the  1  lansmif t ing  station. 
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||The  maximum  speed  at  which  a  reciprocating 
I  pump  may  be  run  is  hmited — apart  from 
}  other  considerations — by  the  phenomenon 
I  known  as  cavitation. 

[  Consider  a  simple  pump,  as  shown  in  Fig.  1, 
I  with  the  cyUnder  horizontal,  and  the  centre 
Ijine  H  ft.  above  the  level  of  the  wa  er. 
I  When  the  plunger  is  moved  outwards 
wslowly  and  with  uniform  speed,  water  flows 
I' up  the  suction  pipe  and  into  the  cylinder, 
.filling  the  space  behind  the  plunger,  by 
j  virtue  of  the  difference  between  the  pressure 
',of  the  atmosphere  and  the  pressure  due  to 
a  column  of  water  H  feet  high.  Expressed 
;  in  feet  head  of  water,  we  may  say  that — 
'[Available    pressure    head    in  cylinder 

1  A,  =  B  —  H  feet  of  water 

(neglecting  friction  losses)  where  B  is  the 
1  barometric  height  in  feet  of  vvate  . 
!  In  actual  pumps,  however,  the  plunger 
fmoves  with  varying  velocity,  and  is  con- 
!  tinually  being  accelerated  and  retarded. 
'  Now  for  continuity,  the  velocity  and  accelera- 
i  tion  of  the  column  of  water  in  the  suction 
'  pipe  must  vary  as  the  velocity  and  accelera- 
■^tion  of  the  plunger. 

ijLet  /  =  the  acceleration  of  the  plunger  at 
I  any  point  of  its  stroke, 

A  =  the   cross    sectional    area   of  the 
plunger, 

I  a  =  the  cross  sectional  area  of  the 
I'  suction  pipe, 

fs  =  the    acceleration    of    the  suction 
column  of  water  in  feet/sec', 

A 

'then  fs  —  f  —  • 

P  'Now  a  certain  force  is  required  to  produce 
!  this  acceleration,  and  we  know  from  Newton's 
[  Laws  of  Motion  that  accelerating  force 
'  =  mass  X  acceleration,   and  since  in  this 

r  w  X  Z.s  X  a 

•icase  the  mass  is  -  , 

[the  accelerating  force  required  i.s 


g 

wj,  A  f 
9 


lb. 


where  w  =  the  weight  of   1   cubic  foot  of 
water  in  lbs., 
=  the  length  of  suction  pipe  in  feet, 
'and   g  =  acceleration  due  to  gravity 
^  32-2  feet /sec-. 
Expressing  this  force  in  feet  head  of  water  : 


=  =  r  head 

!        w  a  g  a  •' 


of  water. 


A I  being  the  head  corresjjonding  to  a  force 
F  acting  on  an  area  a. 

I  .■  This  means  that,  in  addition  to  the  head 
required  to  lift  the  water  and  overcome 
J  friction,  a  head  h^^  is  required  to  accelerate 
j  the  column  of  water  in  the  suction  pipe, 
>and  the  available  pressure  head  h  in  the 
the  cylinder  will  be  diminished  by  this 
:  amount,  i.e., 

1     /i  =  B  —  H  —  /tj  feet  of  water. 


By  j.  A.  YATES,  B.Sc.Tech. 

Now  the  head  of  water  available  to  produce 
this  acceleration  —  neglecting  friction  —  is 
(B  —  H)  feet,  and  if  this  is  less  than  the 
plunger  will  move  away  faster  than  the 
entering  water,  i.e.,  cavitation  will  occur 
in  the  pump. 

Since  the  maximum  acceleration  occurs 
at  the  commencement  of  the  stroke,  any 
cavitation  which  might  occur  will  take  place 
there,  and  later  in  the  stroke  the  water 
column  will  overtake  the  plunger  resulting 
in  severe  hammer  action. 

Therefore,   for   this   not   to   occur,  the 
available  pressure  head  must  be  large  enough 
to  produce  the  maximum  acceleration  of  the 
water  column  in  the  suction  pipe, 
or  (B  —  H)  must  be  > 

g  a  ■> 

w  here  /  has  its  maximum  value. 


Vw..  1. 

Now  it  may  be  shown  that  approximately 

for  any  position,  6  radians,  of  the  crank  from 

the  inner  dead  centre,  the  acceleration  of 

the  piston  is 

)  r  ] 

f  —  '   r   j  cos  6  +  '|-cos  2  d  ^  feet/sec  - 

where  o  =  speed  of  rotation  of  pump  in 
radians  per  sec. 
r  =  radius  of  crank  in  feet, 
and  /  =  length  of  connecting  rod  in  feet, 
/  is  a  maximum  when  0  =  0,  i.e.,  at  com- 
mencement of  stroke,  which  is  the  only  point 
we  need  consider. 

Therefore,  maximum  acceleration 

=       r  (^l  -l-'j^  feet /sec.  ^ 
For  cavitation  not  to  occur 


(B  —  H)  must  be  > 


/  A 


1  + 


g  a         \      '  I  J 
and  since  o>  is  the  only  variable  for  any  given 
pump,  in  order  to  fulfil  the  above  condition 
must  not  be  greater  than  _ 

/(B"=^Hrr«- 

J  l,Ar(l  +^) 

or  expressed  in  revolutions  per  minute  the 
limiting  speed  of  the  pump  is 
30 


N  = 


/(B 


H)     gr  a 


1  + 


r  ^^r.p.iii. 

I 


Example. — Determine  the  hmiting  speed 
of  a  reciprocating  pump,  for  cavitation  not 
to  occur,  when  the  Uft  is  14  ft.,  the  diameter 
of  plunger  9  in.,  length  of  stroke  12  in., 
length  of  connecting  rod  2  ft.,  and  the  suction 
pipe  6  in.  diameter  by  18  ft.  long.  Take  the 
barometer  at  34  ft.  of  water. 


Substituting  in  the  above  equation 
N  =  30^ 
3-14 


(34  -  14)  32-2  X  36 


V  18  X  81  X  i(l  +  !)■ 

Nole. — The  squares  of  the  diameters  may 
be  substituted  for  areas. 


N  = 


30     /  20  X  32-2  X  36  X  8. 
3-14  ^/         18  X  81  X  5 
30  / 


25-42. 

the  limiting  speed  of  the 


3-14  . 
N  =  48-1  r.p.m. 
pump. 

In  determining  the  limiting  speed  it  is 
not  necessary  to  take  into  account  the 
effect  of  friction  in  the  suction  pipe. 

It  may  be  shown  that  the  friction  head  for 
flow^^through  circular  pipes  is 

"'f\—  n~  j'  feet  of  water, 
*      2  g  d 

V  =  the  velocity   of  flow  through 

the  pipe, 
Ig  =  the  length  of  pipe, 
d  =  the  diameter  of  pipe, 
g  —  acceleration  due  to  gravity, 
/  =  a  coefficient. 
Now  at  the  end  of  the  stroke,  where  the 
acceleration  is  greatest,  the  velocity  is  zero, 
hence  hf  is  zero  where  the  head  requii-ed  to 
produce  acceleration  is  a  maximum,  there- 
fore, as  already  stated,  the  friction  head  may 
be  neglected  in  considering  the  question  of 
cavitation. 


where 


and 


LATEST  OIL-BURNING  LINER. 


TiiE  latest  Cuuard  liner^  Samaria,  has 
just  made  her  trial  trip,  and  is  the  largest 
vessel  ever  built  on  Merseyside.  The 
Samaria,  which  forms  one  of  the  new  fleet 
of  great  one-funelled  oil-burning 
Cunarders  now  being  created,  has  been 
constructed  by  Messrs.  Cammell,  Laird  & 
Co.  at  Birkenhead.  She  is  a  sister  ship  of 
the  Scythia,  and  is  due  to  sail  for  Boston 
on  April  19,  after  which  she  will  join 
the  Liverpool  and  New  York  service. 
Like  the  Scythia,  she  has  a  length  of 
(120  ft.,  a  breadth  of  73^  ft.,  a  depth  of 
45  ft.  and  a  gross  tonnage  of  20,000. 

A  great  gain  of  internal  .space  has  been 
effected  bv  reducing  the  number  of 
tunnels  to  one.  Oil  fuel  tends  to  cleanli- 
ness, and  it  enables  a  liner  like  this  to  be 
fuelled  in  about  as  many  hours  as  the 
days  required  for  coaling.  The  Samaria 
steams  16  knots  an  hour.  She  carries 
i>parly  2,600  passengers,  accommodating 
:{36  first  class,  340  second  class  and  1,50  1 
third  class. 
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Automobile  Gearing. 


The  addendum  and  dedendum  are  also 
calculated  from  the  normal  pitch.  These 
formiihti,  with  others,  are  given  on  Chart 
No.  8.  The  caliper  setting's  can  be 
obtained  from  the  tables,  Cliart  No.  T 
using  the  equivalent  number  of  teeth  for 
size  of  gear,  or  they  can  be  calculated  from 
the  formula  given  on  lower  half  of  chart 
No.  G. 

Graphical  Method  of  Solving  Spiral  Gear 
Problems. 

To  work  out  the  correct  proportions  for 
a  pair  of  spiral  gears  to  run  in  fixed 
centres  at  right  angles  is  rather  a  tedious 
problem.  If,  however,  we  make  use  of 
some  graphical  method  to  arrive  at  an 
approximation,  the  matter  is  very  much 
simplified.  Chaii:  No.  9  shows  such  a 
method.  First  split  up  the  centres  so  that 
two  gears  with  pitch  diameters  of  the  ratio 
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Chart  No,  11. 

required  would  roll  together.  In  the  case 
assumed,  which  has  3  in.  centres  and  a 
ratio  of  2  to  1.  the  two  pitch  diameters 
would  be  2  in.  and  4  in.,  and  as  8  D.P. 
gears  are  called  for,  these  g-ears  would 
have  16  and  32  teeth  respectively  if  they 
were  straight  spur  gears,  but  we  know- 
that  as  they  are  intended  for  spiral  gears 
and  running  at  riglit  angles,  the  sum  of 
their  spiral  ansles  must  equal  90  deg.,  so 
that  there  will  be  a  considerable  difference 
between  the  normal  and  circular  pitch  : 
these  gears  must  have  less  teeth  than  they 
would  have  if  they  were  straight.  In  this 
(;ase  11  teeth,  22  teeth  suit  very  well. 
Working  out  the  pitch  diameter  for  these 
g'ears  as  if  tliey  were  straight  teeth,  we 

have   Q  =  1-375  and      ==  2-75*. 

O  O 

Using  these  dimensions  we  draw  out,  as 
accurately  as  possible,  a  rectangle  w-ith  its 


(Continued  from  pag<'  11,  April  S.J 

sides  representing  the  pitch  diameters  and 
extend  two  of  the  sides  as  shown  in  Chart 
No.  9.  Then,  by  taking  a  lule  which  is 
long  enough  to  measure  twice  the  centres, 
in  this  case  6  in.,  we  move  it  about  until 
we  find  the  line  just  6  in.  in  length  which 
touches  the  veitical  line,  the  base  and  the 
point  of  the  rectangle  such  as  A  B  0.  The 
division  of  the  line  A  B  by  the  point  C  re- 
presents the  two  pitch  diameters  of  the 
required  gears,  A  0  being  that  of  the 
wheel  and  B  C  the  pinion.  The  two 
angles  marked  on  the  chart  also  represent 
the  necessary  spiral  angles,  but  it  would 
hardly  be  possilile  to  measure  these  from 
the  graph  accurately  enough  to  let  the 
problem  end  there.  The  two  pitch  dia- 
meters in  the  example  measure  4"83iii.  and 
417  in.  From  these  dimensions  it  is  quite 
easy  to  work  out  the  circular  pitch,  and 
knowing  the  normal  pitch  we  can  work  out 
the  spiral  angles,  and  if  the  sum  of  them 
is  90  we  know  our  setting  out  is  correct. 
These  figures  are  given  at  the  bottom  of 
the  graph.  In  the  wheel  angle  there  is  a 
slight  error,  the  cosine  of  4S  deg.  -42  sec. 
is  -(iGOO,  an  error  of  (HIO'i:  this 
brings  the  centres  nearly  (101  in.  cbjse, 
not  a  serious  eri'or  and  (juitc  within  tlie 
tolerance  of  the  working  limits  for  boring 
the  centres.  This,  however,  could  be  cor- 
rected by  slig-htly  decreasing  the  diameter 
of  the  pinion  and  increasing  the  wheel  by 
the;  same  amount  or,  Avhat  is  bettei-,  the  dia- 
gram could  be  drawn,  say,  four  times  full 
size  and  much  more  accurate  readinffs 
laken,  but  the  author  has  left  this  exactly 
as  worked  out  to  show  what  eri'or  can  be 
expedited.  The  figures  quoted  were  taken 
from  the  actual  diagram  given  when  in 
its  drawing  state,  which,  with  the  neces- 
saiy  calculations,  represents  about  half-an- 
hour's  work.  One  other  way  of  overcom- 
ing any  errors  obtained  by  the  graphical 
method  may  be  mentioned.  The  angles 
could  be  measured  as  accurately  as  pos- 
sible, and  from  these  work  out  the  pitch 
diameters.  If  they  did  not  come  out 
exact  for  the  centres  the  blanks  could  be 
made  the  correct  sizes  and  the  teeth  cut 
standard  depth  as  explained  under  "  Cor- 
rected Teeth  "  ;  they  would  then  run 
satisfactorily.  In  our  example  10  teeth  20 
teeth  could  be  used,  but  not  with  such 
good  results,  the  difference  between  the 
spiral  angles  being  very  pronounced,  and 
this  does  not  make  an  efficient  drive, 
although  passable  for  light  loads.  It  is 
very  easy  to  decide  which  is  the  most  suit- 
able combination  of  teeth.  DraM-  the 
vertical  and  horizontal  lines  and  then 
mark  the  point  O  for  different  numbers 
of  teeth  and  then  by  playing  about  with 
the  renuired  length  of  rule  to  represent 
twice  the  centres,  the  possible  and  the  im- 
possible will  soon  be  recognised,  and  also 
the  best  of  the  possible.  The  author 
iulniils  that  he  commenced  with  12  teeth 
24  teeth,  thinking  this  would  be  con-ect, 
but  found  it  an  impossible  combination  ; 
still,  it  w-as  all  included  in  the  half  hour. 

It  will  also  be  observed  that  there  is  a 
second  solution,  using-  the  same  number  of 
teeth  as  represented  bv  the  line  I>  E.  In 
this  case  the  pitch  diameters  approach 


nearer  to  one  .niuther,  althoug-h  the  num- 
ber of  teeth  remains  the  same,  but  the 
difference  between   the  spiral  angles  is 
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Chart  No.  12. 


rather  great,  and  unless  there  is  a  parti- 
cular reason  for  using  this  combination 
the  previous  one  should  be  chosen. 
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Chart  No.  Vi. 


One  furtlier  point.  If  the  line  repre- 
senting the  pitch  diameter  of  the  straight 
tooth  be  divided  up  to  represent  the 
number  of  teeth  each  of  the  divisions,  to 
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;  suitable  scale,  cau  represent  the  normal 
jiitch,  and  these  divisions  projected  to  the 
■  ines  A  B  or  D  E  will  then  represent  the 
'  ircidar  pitch,  and  one  can  see  at  a  glance 
'  hat  the  variation  is  likely  to  be. 


^  BEVEL.  GEARS.  co-<€<-r<^  {o^  vr^avr.M:-^. 


I4T«1£H>  5oXa<^'  SOP 

14^  Pvgssu\-e  A>*g t*- 


C'H  MlT  No.  14. 

|ievel  Gears:  Straight  Tooth. 

For  bevel  gears  the  pitch  diameter, 
ddenduni  and  dedendum  are  worked  oiit 
1  the  same  manner  as  spur  gears  already 
escribed.  The  various  ang"le  can  then 
e  calculated,  as  shown  on  the  top  portion 
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j;  Chart  No.  le.  - 

1^  Churt  No.  10.  It  is  imiiossible  to  draw 
I  id  measure  these  angles  by  the  ordinary 
jethods  to  the  required  degree  of 
[ curacy. 

]  It  is  understood  that  all  the  teeth  of 
[  vel  pinions  and  wheels  points  to  one 
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common  centre  where  the  axis  of  the  two 
gears  intersect,  forming  two  cones  rolling 
together,  and  it  is  for  this  reason  that  it 
is  essential  to  plate  accurate  bevel  gears. 
The  shape  of  the  tooth  at  the  small  end 
must  be  an  exact  repeat  of  the  large  end, 
but  reduced  in  size  according  to  face  width 
and  cone  distance.  They  can  be  hobbed, 
but  the  hob  is  a  difficult  tool  to  make.  It 
must  be  tapered,  not  only  as  an  ordinary 
tapered  hob,  but  with  a  varying  pitch  to 
suit  the  different  pitch  of  the  teeth  as  they 
rise  ixp  the  cone.  The  shape  of  the  tooth 
is  not  generated  on  the  same  plane  as  the 
pitch  circle,  but  on  the  plane  which 
follows  the  back  angle,  i.e.,  at  right 
angles  to  the  pitch  angle  (see  lower  dia- 
gram on  Chart  No.  10).  The  shape  of 
tooth  and  caliper  settings  must  be  taken 
on  this  radius.  It  means  that,  althoiigh 
a  bevel  pinion  may  have  a  small  number  of 
teeth,  they  (>an  be  the  same  shape  of  tooth 
as  an  ordinaiy  spur  gear  with  a  larger 
number  of  teeth,  for  this  reason,  in  the 
usual  back  axle  drive,  the  crown  wheel 
teeth  are  practically  a  rack  tooth  with 
straight  sides.  Knowing  this,  it  was  at 
one  time  a  common  practice  to  mill  tlie 
crown  wheel  with  a  rotary  milling  cutter, 
and  by  having  a  narrow  tooth  face  a  close 
approximation  was  arrived  at,  but  the 
space  at  the  bottom  of  the  tooth  could  not 
possibly  follow  the  cone  angle  unless  one 
side  of  the  tooth  only  was  cut  at  one 
operation. 

Corrected  Teeth. 

Standard  bevel  teeth,  where  the  pinion 
is  small  and  the  wheel  large,  can  be  much 
improved  by  correcting-  them  as  explained 
in  the  spur  gear  section,  and  as  we  can  call 
the  crown  wheel  tooth  a  rack  shape  it  does 
not  reduce  the  strength  of  the  wheel  teeth. 
Tlie  tables  on  Charts  Nos.  11  and  12  give  a 
suggested  correction  for  different  ratios 
and  Chart  No.  l;5  shows  the  method  of 
working  out  the  caliper  settings  for  these 
together  with  an  example  fully  worked 
through,  and  the  diagi'ams  on  Chart  No. 
15  illustrate  the  teeth  before  and  after 
correction.  In  these  diagrams  the  crown 
wheel  has  been  drawn  as  a  rack,  but  in 
reality  it  is  equivalent  to  a  wheel  of  37  in. 
pitch  diameter  haAnng  with  this  pitch  185 
teeth,  and  the  cutter  used  for  a  spur  wheel 
with  this  nun)ber  of  teeth  would  be  the 
same  as  a  rack,  and  the  difference  woiild 
scarcely  be  observed  so  that  the  correction 
to  the  gears  makes  absolutely  no  difference 
to  the  strength  of  the  wheel  teeth. 

Spiral  Bevels. 

The  spiral  bevel  we  are  all  familiar  with 
is  the  one  cut  on  the  Gleason  spiral  bevel 
generator.  The  method  of  eeneratino-  is 
by  rolling  the  gear  blank  with  a  revolving 
circular  face  cutter.  This  does  not 
generate  a  true  spiral,  although  approxi- 
mately so.  However,  tests  made  at  the 
Gleason  works  prove  that  this  is  no  detri- 
ment to  the  i-unning  of  the  gear,  and  in 
this  form  the  cutting  of  the  gear  becomes 
a  commercial  proposition.  The  advan- 
tages of  spiral  bevels,  compared  with 
straight-cut  bevels,  are  exactly  those  of  an 
ordinary  helical  gear  over  a  spur  gear ; 
the  teeth  come  gradually  into  mesh  and 
give  continuoiis  contact  on  the  pitch  line, 
thus  avoiding  the  shock  due  to  sudden  en- 
gagement and  the  consequent  noise.  To 
obtain  this  result  the  face  width  and  spiral 
angle  must  be  arranged  to  allow  more  than 
one  tooth  to  be  in  engagement  at  once,  just 
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as  in  helical  gears.  This  adds  to  the 
strength  of  the  gear  also,  but  due  to  the 
angle  of  the  teeth,  they  are  loaded  more 
than  the  straight  tooth  •  still,  size  for  size, 
the  spiral  bevel  is  the  stronger. 
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The   various  terms  and   some  of  the 

formuhw  used  ai"e  given  on  Chart  No.  15. 

The  shape  of  the  tooth  in  the  case  of 

spiral  bevels  is  not  developed  on  the 
normal  pitch  but  on  the  circular,  just  as 

other  bevel   gears,   so  that  any  section 
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taken  normal  to  the  cone  line  tor  the 
pinion  and  wheel  would  show  exactly  the 
same  section  as  the  straight  bevel.  If  we, 
again,  consider  the  tooth  as  made  up  of 
many  thin  laminations,  they  are,  in  the 
case  of  spiral  bezels,  lined  up  on  a  curve 
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instead  of  a  straight  line,  aud  as  the  pinion 
and  the  wheel  have  a  common  apex  point 
they  must  obviously  mesh  with  a  pure  roll- 
ing contact. 

The  standard  pressure  angle  ot  L-ih  deg. 
is  adopted,  or  rather  the  combined  angles 
of  each  side  of  the  tooth  sum  up  to  29  deg. 
The  curved  form  of  the  tooth  necessitates 
a  slight  modification  from  the  ordinary 
141  deg-.  These  are  standardised  by  the 
Gleason  Co.  and  vary  with  the  diametral 
pitch ;  the  angde  is  slightly  greater  on  the 
convex  side  and  a  similar  amount  less  on 
tl)e  concave  side. 

As  the  standard  cutters  are  used  for  any 
size  of  gear  of  the  same  pitch,  and  also  as 
bevel  pinions  with  spiral  teeth  will  run 
with  a  less  number  of  teeth  iu  the  pinion 
than  straight  bevels,  the  Gleason  Co.  have 
adopted  as  a  standard  a  corrected  tooth 
form,  the  pinion  addendum  being  7  of 
the  total  working  depth  and  the  wheel  'r'l 

The  usual  method  of  cutting-  these  teeth 
is  to  first  rough  them  out  with  a  special 
cutter,  probably  in  a  machine  for  that  pur- 
pose, afterwards  finishing  one  side  of  the 
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teeth,  lesetting  the  cuttei'  position  and 
finishing  the  other  side;  for  these  last  two 
operations  the  same  ciiitei-  is  used  with 
tlie  same  settings  for  the  culler  i)hules,  the 
inner  cutting'  edge  finishing  the  convex 
side  and  the  outer  the  {'oncave  side.  This 
means  that  each  side  ot  the  tooth  is  cui 
at  a  ditferent  ladii  varying  with  the  thick- 
ness of  the  cutter  blade,  conseciuently  leav- 
ing the  iooih  slightly  thicker  at  the  centre 
when  new.  All  teeth  wear  slightly  in 
bedding  themselves  in,  and  by  this  means 
the  position  for  commencing  such  wear  is 
located  and  should  prove  an  advantage; 
spreadiiig  from  one  spot  a  good  (contact 
should  be  attained  in  a  short  time. 

With  small  pitches,  instead  of  setting 
three  times  as  described  above,  the  teeth 
of  the  crown  wheel  are  sometimes  cut  at 
one  setting,  as  in  roughing"  out.  The 
i))ethod  of  doing  this  is  by  spreading  the 
cutter  blades  allernately.  This  gives  quite 
a  good  api)roximation ,  but  special  pinions 


have  to  be  cut  to  gear  them ;  such 
gears  will  not  interchang-e  with  those  cut 
by  the  other  method.  If  the  gear  cutting, 
as  is  often  the  case  with  these  bevels,  is 
put  out  to  gear  specialists,  it  should  be 
ascertained  which  way  they  are  cut,  for 
if  at  any  time  the  source  of  supply  is 
changed  or  augmented,  trouble  may  be 
experienced,  especially  with  spares. 

The  method  of  working  out  the  required 
sizes  for  the  blanks  is  identical  witii  that 
of  straigdit  bevels  corrected,  but  to  make 
it  quite  clear  an  example  is  given  fully 
worked  out  on  Chart  Xo.  lb. 

The  caliper  settings  can  be  worked  out, 
but  where  there  is  a  quantity  of  the  same 
gears  to  be  cut  and  a  set  are  cut  and  tried 
over  in  a  machine  at  correct  centres,  such 
as  the  Parkinson,  then  the  calipeis  are 
set  to  this  master  set. 

It  appears  to  be  the  usual  practice  to 
cut  the  pinion  with  a  left-hand  and  the 
wheel  with  a  right-hand  spiral  tooth, 
(xears  cut  in  this  manner  tend  to  thrust 
outwards  from  the  centre  of  the  cone 
under  the  forward  load,  the  thrust  from 
the  tooth  angle  being  increased  by  the 
thrust  from  the  pressure  angle  of  the  teeth 
the  latter  being  tlie  thrust  common  with 
111]  l)evcl  gears.  When  they  are  cut  the 
opposite  hands  the  spiral  tliinst  is  inwards, 
and  the  pressure  angle  thrust  still  le- 
niaining  outwards,  they  tend  to  neutralise 
each  (it her.  The  combined  thrust  when 
biith  in  the  same  direction  with  a  spiial 
angle  of  -'?()  deg.  is  approximately  G5  per 
cent,  and  when  in  the  ojjposite  direction 
approximately  50  per  cent  of  the  trans- 
mitted tooth  load.  The  reason  for  adopt- 
ing the  outward  thrust  type  seems  to  be 
in  the  case  of  any  wear  in  the  thrust  bear- 
ing the  gears  will  spread  outwai'ds,  giving 
more  clearance  instead  of  drawing  in  and 
binding  as  would  happen  in  the  other  case. 

Worm  Gears. 

Chart  No.  U  gives  the  necnssaiy 
formulae  to  work  out  sizes  tor  the  ordinaiy 
straight  type  of  worm  geai-.  Where  a 
sj)ecia]  form  of  worm  gear  is  adopted 
sjtecial  foimulyp  and  calculations  will  be 
necessary,  Init  in  that  case  they  can  be 
nioi  e  safel\-  h-tt  tii  the  manufaet  u l  ers  oi 
the  particulai-  special  ^cai'. 

The  oidinai-y  worm  geai-  f(n-  automobile 
work  usually  has  a  pressure  angle  of  oO 
deg.,  and  a  section  taken  along  the  axis 
of  the  worm  shaft  gives  a  section  similar 
to  a  l  ack,  showing"  the  wheel  engaging  with 
the  worm  as  an  ordinary  involute  spur 
gear. 

In  choosing  the  sizes  of  a  worm  <.>eai'  foi- 
the  rear  axle  of  known  geai-  ratio  the  best 
number  of  threads  and  number  of  teeth 
can  be  ascertained  from  the  table,  Chart 
No.  18,  which  gives  the  most  suitable  com- 
bination tor  different  ratios.  Now,  from 
Chail  No.  11)  ])ick  out  the  necessary 
centres  which  will  safely  carry  tlu' 
re(juired  hoi'se  jiower  suitable  for  that 
ratio. 

If  these  are  being  made  by  specialists  it 
is  best  to  study  their  hob  list.  The 
approximate  pitch  can  be  arrived  at  by 
assuming  a  worm  wheel  diameter  leaving 
space  enough  in  the  centres  for  the  worm, 
and  then  by  working  out  the  circular 
pitch  for  this  dianietei',  look  for  stock  holis 
near  that  size,  and  the  already  determined 
nundn'i'  of  threads.  The  worm  should  be 
kept  as  small  as  possible  consistent  with 
the  necessary  shaft  strength  to  transmit 
the  torque,  so  as  to  reduce  the  iiildiing 


speed,  and  the  lead  angle  should  be  ov 
'J5  deg.  for  an  efficient  gear. 

When  a  hob  is  ground  for  sharpenii 
purposes  it  is  naturally  reduced  in  di 
meter  so  that  a  different  size  of  woi 
would  be  required  after  the  hob  had  be( 
sharpened  a  few  times,  but  firms  wl 
make  a  speciality  of  worm  gear  kf. 
reamer  hobs  which  are  only  used  t 
finishing  the  work,  and  Avhen  such  a  li 
is  fed  across  the  face  of  the  wheel  t 
final  teeth  hardly  ever  re(iuire  shar]it 
ing  so  that  all  Moini  wheels  will  be  intt 
changeable. 

With  large  consignments  of  worm  <.!e 
a  master  worm  and  a  master  wheel  ;i 
made  of  that  particular  size  and  tried  <  \ 
in  correct  centres.       Headings  are  i'i 
taken,  by  means  of  three  rollers,  from  t 
worm   and  by   a   ball-ended   micronii  i- 
from  the  wheel.    All  other  gears  are  tlm 
manufactured  to  these  settings,  and  ll 
worms  must  run  correctly  with  the  ma>v 
wheel  and    all  wheels    with  the  nia> 
worm   at   the   fixed   centres.      By  tin- 
methods  very  accurate  results  are  obtaii  I 
and  interchangeability  guaranteed. 


Worm  Gears. 
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Chart  X,i.  19 

Tile  worms  should  be  ground  011 
thread  to  eliminate  any  distortion  al 
hardening.    This  is  not  a  difiicult  prop 
tion  with  the  straight  worm,  and  is  cm 
its   good   points   as   com  pared  with 
Hindley  type. 

AVhetlier  the  worm  should  be  at  the 
or  bottom  of  the  wheel  makes  very  li  I 
difference  to  the  running  of  tlic  geai 
onl\-  advantage  claimed  when  placin;, 
at  the- bottom  is  sure  lubrication,  but 
IS  (juite  unnecessary  to  obtain  ample  b- 
rication,  as  long  as  there  is  any  oil  or 
the  Avheel  to  touch  it  will  carry  ro  id 
sufticient  for  the  requii-ed  amount  of  lu  i- 
cation,  and  when  on  the  top  there  is  's- 
likelihood  of  the  oil  leaking  alonu  Iu- 
worm  shaft,  and  incidentally  it  give^U'if 
road  clearance  and  a  straighter  propi.er 
shatt.  When  the  woini  is  on  the  top  i> 
cut  right  hand,  and  when  at  the  liolinii 
lett  hand,  for  a  idockw  ise  i-otnti(Ui  of  hf 
l)ro])ellei-  shaft . 
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i  ENGINEERING    AND  THE 
[  UNIVERSITY.* 

[  By  R.  W.  Chapman 

i„   (Professiir  of  Eugineeriug  Uuiversity  of  Adelaide.) 
',ROM  the  very  beginnings  of  universities  it 
1  as  thought   right   and   proper  that  they 

ould  undertake  the  training  of  lawyers, 
^lysicians  and  surgeons,  clergymen,  teachers 

id  philosophers.  All  of  these  belonged  to 
'  ofessions  which  were  recognised  as  deserv- 

g  of  that  training  in  knowledge  and  culture 
Sat  only  the  universities  could  give,  but 
'  r  the  men  who  were  to  be  engaged  in  the 
H-actical  work  of  building  roads  and  bridges, 
I  servoirs  and  canals,  and  otherAvise  adminis- 

ving  to  the  physical  wants  of  the  people, 
jie  universities  for  a  long  while  had  no 
j'lace.'' 

I  And  so  engineering  remained  a  trade, 
ihile  medicine  and  law  advanced  in  dignity 
■ad  status.  It  became  a  tradition  in 
"igineering  that  the  only  school  worth 
,;  lything  was  the  school  of  practical  experi- 
-ice.  Even  long  after  the  sciences  of 
i  echanics  and  hydraulics  had  become  well 
jtablished  courses  at  universities,  such 
i  udies  were  neglected  by  engineers  whose 
iird  practical  training  tended  to  give  them 
j  tie  sympathy  with  the  abstruse  and  often 
^ipractical  and  unreal  problems  commonly 
1  scussed  by  the  mathematicians.  From 
[as  position,  at  the  end  of  the  eighteenth 

id  beginning  of  the  nineteenth  centuries, 
,'igineering  was  rescued  by  a  series  of 
^ninent  men  who,  while  they  were  all 
i  ained  in  the  first  instance  as  tradesmen, 
-stinguished  themselves  by  the  zeal  with 

hich  they  assimilated  scientific  knowledge 
|,oin  any  source  available  to  them. 
I  The  older  method  of  training  for  the  young 
^igineer  was  that  he  should  be  articled  to 
ri  engineer  in  practice,  and,  apart  from  the 
'aining  he  received  in  office  and  works, 
jj!  got  no  scientific  training  unless  he  were 
Fithusiastic  enough  to  attend  evening  classes 
f  some  technical  institution.  This  has 
i-oved  to  be  entirely  insufficient  for  modern 
iquirements. 

;  The  first  object  of  an  engineering  school 
I"  a  university  is  to  provide  that  foundation 
\  scientific  knowledge  which  is  necessary 
the  young  man  entering  upon  the  engineer- 
.g  profession.  We  may  state  at  the  outset 
:  at  no  university  or  technical  school  in  the 
nrld  can  furnish  the  complete  training  for 
fi  engineer.  The  scientific  laboratories  of 
],  university  cannot  possibly  give  the  same 
fnd  of  experience  as  that  obtained  in 
I'actical  workshops  or  on  the  construction 
i  large  Morks.  It  is  not  sufficient  for  a  man 
1^  know  how  to  test  cement  and  gravel  in 
j  der  that  he  may  determine  in  what  pro- 
;  rtions  to  mix  them  so  as  to  obtain  the 
'nsest  possible  concrete  ;  he  must  know 
[  w  to  handle  his  materials,  what  are  the 
hst  appUances  for  the  purpose,  and  how 
l  !  order  his  men  when  he  has  to  make  a 
jlivP  hundred  cubic  yards  of  it.  It  is  not 
I  ough  that  he  should  be  able  to  compute 
;  e  stresses  on  the  various  members  of  a 
i  idge,  and  even  to  produce  a  creditable 
I  sign  ;  he  must  how  to  erect  it  without 
I  Jing  his  men  and  without  ruining  the 
Mtractor.  If  he  is  a  mechanical  engineer, 
j  must  have  that  practical  knowledge  of 
Urkshop  methods  that  will  enable  him  to 

I  *  Abstract  from  Commemoration  Address  delivered 
j  cember  14th,  1921. 
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design  an  engine  or  machine  that  will  not 
only  work  when  made,  but  which  can  be 
constructed  at  a  reasonable  cost.  If  he  is  a 
civil  engineer,  he  may  be  required  to 
determine  the  appliances  to  be  used  and 
to  order  the  work  of  large  gangs  of  men  in 
the  shifting  of  thousands  of  cubic  yards 
of  earth  or  rock  in  cutting,  dam,  or  embank- 
ment, and  it  has  to  be  done  to  leave  a  margin 
of  profit.  If  he  is  a  mining  engineer,  he 
must  determine  safe  working  methods  of 
extracting  ore  from  a  mine  whose  existence 
depends  upon  the  ore  being  won  at  less 
cost  than  the  value  of  the  contents.  In  all 
of  these  instances  the  cost  of  the  operation 
is  a  first  consideration,  and  it  is  obvious  that 
it  is  only  by  actual  experience  in  the 
handling  of  large  numbers  of  men  and  big 
quan  it;es  of  materials  thar  any  man  can 
become  competent.  Clearly  this  kind  of 
experience  is  not  to  be  got  at  a  university. 
University  lectures  may  assist  by  setting  out 
certain  general  guiding  principles,  but  pro- 
ficiency in  such  work  is  only  to  be  obtained 
by  actually  doing  it.  If  this  were  all  that 
a  university  could  do  it  would  not  be  worth 
while  to  have  an  engineering  school  at  all. 

But,  on  the  other  hand,  there  is  a  kind 
of  knowledge  equally  essential  that  the 
university  can  give  and  that  cannot  so  well 
be  gained  on  practical  works.  It  is  the 
knowledge  based  upon  the  experiments  and 
deductions  of  the  great  scientific  men  who 
have  preceded  us,  and  the  outlook  that  is 
gained  by  an  insight  into  their  methods  of 
inquiry. 

There  are  some  branches  of  engineering, 
such  as  electrical  engineering,  that  have 
obviously  been  almost  entirely  dependent 
for  their  advancement  upon  scientific  investi- 
gation, but  there  are  no  branches  that  can 
progress  without  it.  James  Watt,  who  was 
trained  as  a  maker  of  scientific  instruments, 
showed  keen  appreciation  of  this  fact  when 
he  completed  his  inventions  relating  to  the 
steam  engine  by  the  invention  of  the 
indicator.  This  is  the  scientific  tool  that 
enables  the  performances  of  engines  to  be 
weighed  and  measured,  and  the  progress 
of  both  steam  and  gas  engine  since  Watt's 
time  has  been  largely  due  to  its  use.  Indeed, 
such  progress  would  have  been  impossible 
without  it. 

AU  the  large  modern  engineering  and 
manufacturing  corporations  have  realised 
the  value  of  scientific  research.  In  these 
times  thej^  could  not  hold  a  foremost  position 
without  it.  In  the  U.S.A.  more  than  fifty 
industrial  concerns  have  estabfished  research 
laboratories  on  an  extensive  scale.  The 
Eastman  Kodak,  General  Electric,  American 
RoUing  Mill  Co.,  Detroit  Edison  Co.,  and 
others  spend  as  much  as  £20,000  to  £60,000 
a  year  on  research  work.  In  this  state,  our 
engineering  and  manufacturing  enterprises 
are,  as  a  rule,  too  small  to  be  able  to  provide 
research  departments  of  their  own,  and  for 
that  very  reason  a  well-equppped  university 
laboratory  is  of  the  more  importance,  for 
it  could  give  assistance  in  many  difficulties. 

Let  me  illustrate  the  value  to  the  nation 
of  scientific  research,  combined  mth  engineer- 
ing invention,  by  a  story  from  our  own  recent 
history.  In  1905,  Mr.  A.  G.  M.  Michell,  a 
graduate  in  engineering  of  Melbourne  Uni- 
versity, pubfished  the  results  of  an  elaborate 
mathematical  investigation  into  the  flow 
of  lubricating  oils  under  certain  conditions. 
As  the  result  of  his  mathematical  work, 
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which  was  of  a  very  high-class  character, 
he  made  certain  remarkable  deductions, 
which  he  verified  by  ingenious  experiment. 
He  deduced  that  it  should  be  possible  to 
construct  a  thrust  bearing,  such  as  that 
required  on  the  main  proiJeUer  shaft  of  a 
ship,  in  which  metallic  contact  of  moving 
surfaces  would  be  entirely  eUminated,  and 
the  only  frictional  resistance  would  be  that 
due  to  the  viscosity  of  the  oil  used.  He 
proceeded  to  apply  his  idea  to  the  practical 
construction  of  thrust  bearings,  but,  so 
revolutionary  were  his  proposals,  that  it  was 
not  till  the  beginning  of  the  war  in  1914  that 
marine  engineers  could  be  persuaded  to  use 
them.  Then  they  made  rapid  headwaj'. 
The  Admiralty  adopted  them,  and  now  aU 
new  British  warships,  as  well  as  most  other 
new  vessels,  are  fitted  Avith  Michell  thrust 
bearings.  In  1919  an  application  was  made 
before  the  chancery  court  in  England  for 
renewal  of  the  patent  rights,  and  was  sup- 
ported by  the  Admiralty.  In  granting  the 
application,  the  judge  stated  that  it* was  no 
exaggeration  to  describe  the  invention  as 
an  epoch-making  one.  The  use  of  the 
gear-driven  turbine,  as  it  was  practised  in 
the  navy  throughout  the  war,  including  its 
use  in  submarines,  and  as  it  is  now  being 
used  in  fast  commercial  vessels,  was  rendered 
possible  only  by  the  use  of  this  type  of 
bearing.  It  was  given  in  evidence  that  its 
application  to  a  battle  cruiser  resulted  in  a 
saving  in  initial  cost  of  £38,000,  and  a  further 
saving  of  3  per  cent  in  the  amount  of  coal 
used  as  well  as  a  reduction  in  the  quantity 
of  oil.  The  annual  saving  to  the  navy  alone 
in  coal  and  oil  was  given  as  at  least 
£800,000.  It  was  a  notable  AustraUan 
contribution  to  the  Allied  cause  in  the 
great  war. 

RAIL  TRANSPORT  BILL. 

The  Xorth-Western  and  Midland  Rail- 
way Group  Bill,  seeking  powers  to  run 
motor  vehicles  on  the  roads  for  passengers 
and  goods,  has  been  brought  before  the 
House  of  Commons  during  the  past  week. 
In  moving-  the  rejection  of  the  measure, 
Sir  W.  Joyuson-Hicks  stressed  the  point 
that  the  new  group  had  a  capital  of 
£'500,000,  and  to  grant  these  powers 
wouM  lead  to  other  groups  seeking-  and 
obtaining  similar  advantages.  He 
thought  that  Parliament  ought  rather  to 
encourage  the  railway  companies  to 
reduce  their  rates  and  thus  compete  legi- 
timately with  road  traffic.  Mr.  George 
Roberts  seconded  the  rejection,  and 
suggested  that  a  Royal  Commission,  or 
some  other  independent  tribunal,  should 
consider  the  question. 

Supporting-  the  BiU,  Mr.  Hannou 
pointed  out  that  already  nine  companies 
had  received  these  powers.  Mr.  Arthur 
Neal,  for  the  Transport  Ministry,  said  the 
Noith  Stafford  line  was  the  only  one  in 
the  groui^  which  had  these  powers,  but  in 
the  Eastern  group  three  of  the  five  big 
companies  had  them. 

The  Ministiy  of  Transport  desired  to 
encourage  eveiy  form  of  transport,  pro- 
vided tha.t  it  was  efficient,  economic  and 
not  destructive  of  other  forms  of  traffic. 
If  the  House  could  g'ive  the  BiU  a  second 
reading  the  measure  could  be  investigated 
thoroughly  by  a.  select  committee,  and  on 
the  third  reading  it  Avould  always  be  open 
to  the  House  to  reject  it. 
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A  Weekly  Record. 


The  Imperial  Airship  Scheme, 

It  is  anuounced  by  the  Air  Ministry  that 
the  Imperial  airship  scheme  submitted  by 
Commauder  Burney  has  been  under  the 
consideration  of^the  Air  Council.  In  its 
original  form  as  communicated  to  the 
Press,  the  Air  Council  regarded  the  finan- 
cial conditions  as  imposing  altogether  too 
heavy  a  liability  on  the  Government. 
Commander  iiuiney  has  since  made  certain 
modifications  in  that  scheme,  and  the 
revised  proposals  are  being  further  con- 
sidered by  the  Air  Council. 

"  The  existing  airships  and  the  ali-ship 
bases  at  Cardington  and  Pulham  are  still 
in  possession  of  the  Air  Ministry,  and 
have  not  been  actually  handed  over  to  the 
Disposal  Commission." 

To  Prevent  Air  Collisions. 

We  hear  that  a  iiieetmg  of  British  and 
French  airway  managements  and  air 
express  pilots  is  to  be  held  with  the  object 
oi  drawing  up  regulations  which  will 
prevent  a  recuiience  of  the  air  ex- 
press collision  which  took  place  in 
iS'orthern  Prance  last  week.  A 
scheme  has  already' teen  submitted  to  the 
airway  managements  concerned  which 
provides  alternate  routes  between  London 
and  Paris  in  case  of  varying  weather  con- 
ditions, and  also  divides  the  airway  into 
sections  in  a  manner  ."jimilar  to  that 
adopted  in  railway  signalling.  One  of 
the  most  important  features  of  the  scheme 
is  the  compulsory  fitting  of  wiieless  tele- 
jiliones  to  all  air  expresses  so  that  a  pilot 
on  entering  each  section  of  the  airway  will 
announce  liis  entry  by  way  of  warning  to 
all  machines  flying  in  that  section  at  the 
time.  A  further  suggestion  is  that;  the 
rule  of  "Keep  to  the  right"  should  he 
rigidly  enforced,  so  that  whatever' '  the 
weather  conditions  two  macliities  travel- 
ling in  opposite  directions  would  be  safe 
from  collision.  A  dividing  line  would  run 
l)et\veen  the  alternate  routes,  so  arranged 
that  it  embraced  landing  grounds  upon 
which  any  machine  in  trouble  could  alight. 
Air  Ministry  Accounts, 

The  Air  Miuisti-y  appropriation  account, 
Avhich  has  just  been  published,  shows  that 
the  actual  o>ross  expenditure  in  the  year 
1920-21  was  £23,949,369  or  £*1,252;949 
less  than  the  estimate.  Awards  made  to 
inventors  during  the  year  totalled 
i'l3(i.845,  whilst  under  the  heading  of 
"Balances  Irrecoverable"  a  sum  of 
+^119.567  is  included  for  damage  to 
buildings,  and  losses  of  aeroplanes,  engines 
and  stores  at  a-  P.A.F.  station. 

The  Comptroller  refers  in  his  repArli'to 
Fxpenditure  on  the  Cairo  to  Cape  Town 
aerial  route.  In  their  third  report  last 
year  the  Public  Accounts  Committee 
expressed  the  view  that,  before  money 
was  allocated  for  this  service  of  an  entirely 
novel  character,  Treasury  sanction  should 
have  been  obtained  and  the  service  sliown 
in  air  estimates  as  a  Part  T.  item.requiring 
Parliamentary  approval.  The  Air 
Ministry  have  offered  explanations,  but 
the  TreasuTv  state  that  their  views  are  not 
substantially  modified  by  these  explana- 
tions, and  they  remain  of  opinion  that  this 


particular  service  was  of  such  a  novel  and 
exceptional  character  that  they  should 
have  received  beforehand  an  estimate  of 
the  total  expendituie  involved,  and  their 
sanction  should  have  been  obtained  tor 
the  scheme  as  a  whole  and  for  any  excess 
over  the  original  estimate.  On  the  ques- 
tion of  the  control  of  expenditure  the  Air 
Ministry  have  been  able  to  assure  the 
Treasury  that  the  attention  of  all  officers 
has  been  drawn  to  the  instructions  as  to 
methods  of  raising  funds,  in  order  that 
regulated  souj-ces  only  may  be  used,  and 
they  are  satisfied  that  the  limits  within 
whigh  expenditure  may  be  incurred  by 
local  dfticers  are  well  understood  and  actetl 
upon. 

Review  of  Unemployment. 

According  to  a  review  of  unemployment 
contained  in  the  Board  of  Trade  Journal, 
tlie  weekly  decrease  in  the  number  ot 
persons  on  the  live  registers  at  the  Labour 
liixciianges  has  been  continuous.  In  view 
of  the  disputes  in  the  engineering  and 
shipbuilding  trades,  this  improvement  is 
likely  to  be  shortlived 

The  number  of  short-time  workers 
registered  on  March  27  as  working 
systematic  short-time  in  such  a  mann_n' 
as  to  entitle  them  to  unemployiiieut 
benefit  was  223,000,  compared  with 
3l!j,U00  at  the  end  of  the  previous  quarter. 

In  the  industries  covered  by  thi 
Ministry  of  Labour  statistics,  3,680,000 
workpeople  sustained  v.-age  decreases  in 
January  and  2,400,000  in  February.  A 
large  proportion  of  the  areas  scheduled  in 
the  national  coal  agreement  have  already 
reached  the  figure  below  which  wages  are 
not  allowed  to  fall,  and  in  two  districts 
at.  least  wages  have  had  to  be  increased 
to  bring  them  up  to  subsistence  level. 
The  railwaymen  have  suffered  two  reduc- 
tions of  4s.  a  week  each  since  the  begin- 
ning of  the  year,  and  certain  grades, 
being  now  down  to  standard  wages,  will 
be  unalfected  by  any  future  cost  of  living 
adjustments. 

The  Lock-out. 

Negotiations  were  reopened  in  London 
on  Tuesday  between  the  Engineering 
Employers'  Federation  and  the  joint 
negotiating  committee  representing  the 
47  other  unions  apart  from  the  A.E.U. 
At  the  time  of  writing  the  prospects  of  a 
settlement  seem  good.  The  A.E.U. 
remain  adamant,  and  the  shipyard 
workers'  strike  continues. 

Manchester  Firm's  Foreign  Order. 

The  Metropolitan-Vickers  Electrical 
Co.,  of  Trafford  Park,  are  to  be  con- 
gratulated upon  receiving  a  contract  from 
the  New  Zealand  Government,  as  this  is 
the  second  Dominion  order  of  note  which 
they  have  received  this  year.  The  present 
order,  aijiounting  to,  .£30,764,  is  for  tlio 
supply  of  switcli  gear  for  the  Mangahoo 
hydro-electric  installation  whicli  will 
provide  electrical  power  to  the  Wellington 
district  and  city.  The  best  and  most 
reliable  controls  are  necessary,  as  the 
installation  will  liave  the  highest  electrical 
power  in  Australasia. 


Armament  Firms  Badly  Kit. 

At  a  meeting  'of  Camhiell,  Laird  &  ( 
the  chairman,  Mr.  W.  L.  Hichens,  sta 
that  armament  firms  'had  been  hit  Moit 
since  the    war,    and  the   question  \j,s 
whether  armament  plant  and  expert  ,sti  s 
should  be  scrapped.      In  his  opiniijuit 
would  be'  the   height  of    folly   for  e 
country  to  burn  its  boats  and  abandua  > 
armament  plant  which  it  would  take  s 
to  replace.      There  is  sometliing  to  ;'e 
said  for  this  view,  especially  when  oiu 
aware  that  there  will  be  a  certain  am o 
of  work  when  armament)  avork  is  as 
undertaken  on  a  great  scale.  On 
other  hand,  it  is  foolish  to  build  and 
warsliips    at    immense    cost  when 
country  is  requiring  money  for  most  pri 
ing  purpose.s.    It  is  impossible  to  get 
reductions  in  taxation  which  are  be 
demanded  on  all  sides  if  many  milliou 
j^ear  are  being  spent  on  war  preparatic 
Railway  Conference. 

Arrangements  are  now  being  made 
the  meetings  in  connection  with  the  lu 
national  railway  conference  which  is  be 
revived  this  year,  and  which  is  being  L 
in  Koine  from  April  12—29.    This  wih 
the  first  conference  since  1911.  It 
be   remembered   that  arrangements 
been  made  for  a  meeting  to  take  placi 
lierlin  in  1914,  but  the  war  prevented  t 
meeting  taking  place.    The  object  of 
conference  is  to  attain  a  greater  etficie 
in  railway  working  throughout  the  wo 
and  the  work  carried  out  is  mainly  of 
educational  chaiacter.    The  present  ( 
ference  promises  to  be  most  interestiu; 
view  of  the  fact  that  permanent  ofiic 
have  completed  elaborate  statistics 
compiled  a  mass  of  up-to-date  infornia 
on  questions   of   finance,   train  work 
locomotive  practice,  civil,  mechanical 
electrical  engineering. 
Sperry  Gyro  Tests. 

We    understand    from    a    daily  ( 
temporary  that  recent  trials  of  an"  Ita 
"Scout,''  of    1,200    tons  displacem 
fitted  with  Sperry  gyro-stabiliser,  1 
proved  conclusively   the  eftectiveness 
this  ingenious  anti-rolling  device.  A 
waiting  for  days  until  suitable  wea 
was  announced,  she  lan  out  into  the  C 
of  Spezzia,  and  promptly  rolled  20 
under  normal  conditions.    On  starting 
the  gyro  the  roll  was  immediately  redi 
to  2deg.,  with  the  gyro  revolving  c 
Imlf  speed.      At   higher  revolutions 
roll  can  be  almost  entirely  obliterated, 
practical  seamen  will  appreciate  that 
is  not  always  desirable.    For  gun-la\ 
operations  in  a  warship  it  is,  of  cor 
advisable  to  secure  as  steady  a  platf()rrja.« 
})ossib]e,  and  it  is  now  conclusively 
lliat  tin's  condition  is  attainable. 

Belfast  Wages. 

The  Belfast  :engiueering  workers  .  "[ve 
accepted  the  proposed  reduction  of  10s  |d. 
jier  week  on  a  straight,  vote  by  4,777for 
and  1,801  against.  The  reniainiiig ')8. 
will  be  the  subject  of  further  negotiaU  is. 
This  may  have  an  important  beariiuon 
the  shipvard  workers'  strike  in  Eug  nd 
and  Scotland. 
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MOTOR  GAR  TRADE  IN  CHINA. 

1  Less  tJiau  GUU  Auiericau  cars  were  ex- 
poneU  tu  Llima  lu  it*;,;!,  but  tJie  outlook 
'■or  lv2'.i  is  more  tavourable,  uccoruiiig  to 
he  American  liaae  L^ommLssioiier  who 
'las  just  returned  trom  tSnanyhai.  Heavy 
j  tocKS  have  been  sold  oil,  and  the  good 
'[■oads  movement  seems  to  be  making'  pro- 
gress. 

:  The  Shanghai  automobile  show  drew 
.25,UUO  visitors  and  resulted  in  121), UUO 
•  Jotsji  worth  of  business.  iliarly  in  tne 
^■ear  about  (bu  cars  and  bU  or  more  truclis, 
.nclered  m  the  high  stiver  period  of 
dbi.i)-ZO,  were  lying  on  the  docks  at 
Shanghai,  as  were  many  more  at  othei' 
Jrieiual  ports.  By  midsummer  this 
equipment  had  been  fairly  weli  cleared 
md  new  orders  were  going  to  the  United 
'States.  So  marked  was  tne  improvement 
hy  autumn  tJiat  one  American  firm  in 
'Suaugnai  reported  more  sales  of  pas-seiiyer 
i;'ars  m  October,  especially  higher-pi iced 
!  iiodels,  than  in  any  one  inonih.  lor  two 
'  ears.  This  was  attributed,  however,  to  the 
|,iiania  for  spending  then  prevalent  among 
•operators  m  native  produce  and  stock 
r,ixchauges ;  the  principal  call  now  is  for 
i  uedmm  and  low-priced  cars. 
L  Kecent  estimates  place  the  mileage  of 
I  'ity  stieets  and  roads  of  China  at  5(JU,  and 
ji  he ; passable  dirt  roads  in  the  rural  di,s- 
: nets  at  1,^J'0U  ;  the  number  of  cars,  busses 
^Jllld  trucks  in  use  probably  does  not 
I^Teatly  exceed  8,000. 

Motor  cars  have  been  sold  in  China  for 
iJO  years,  and  the  very  small  number  now 
f  11  operation  shows  how  limited  the  market 
jias  been.  The  reason  is,  of  course,  the 
j  ack  of  modern  highways.  Eventually  the 
notor  car  will  bring  good  roads  to  China 
!,ust  as  it  brought  them  to  the  United 
J  itates. 

'  Before  the  war,  European  manufac- 
[  urers — British,  Grermaii,  Belgian  and 
i^rencli — were  selling-  to  China  annually 

ibout  twice  as  many  cars  as  American 
;'uanufacturers.  During-  the  war  America 
i  tbtaiued  more  than  90  per  cent  of  this 
I'msiness,  and  it  is  believed  that  three- 
pourths  of  the  motor  vehicles  in  China 
!' 0-day  came  from  the  TJiiited  States. 
■   The   good    roads    idea    will    not  be 

horoughly  solid  in  China  until  the 
I  Jhinese  can  be  induced  to  maintain  roads 
I  n  good  condition.  This  means  a  direct 
[''ffective  appeal  to  the  people — not  only 
!  hose  who  are  able  to  buy  cars,  but  all 
ivhom  improved  highways  will  benefit, 
i.'iuch  an  appeal  has  been  made  successfully 
j  n  the  Nantungchow  district,  on  the 
I'lTangtsze  River,  where  1,500,000  people 
Kave  awakened  to  the  advantages  of  good 
I  cads. 

!  Various  Chinese  promoters  of  motor 
J  rapsportation  services  lack  practicali>ex- 
I'eriehce  in  operation  and  maintenance  of 
I  ehicles  and  handling  of  general  traffic 
nroblems.  Experts  should  be  assigned  by 
I  lauuf aoturers  to  work  with  and  advise 
item.  The  Chinese  will  be  glad  to  have 
fssistance. 

I  The  importance  of  Chinese  Cliambers  of 
I  Commerce  in  motor  equipment  sales  cam- 
!  aigns  should  be  noted.    It  is  stated  that 


the  number  of  these  exceeds  800,  with  a 
total  enrollment  of  nearly  250,000  firms. 
They  differ  from  our  commercial  organisa- 
tions, being  quasi-governmental  bodies 
and  holding-  charters  from  the  Ministry  of 
Agriculture  and  Commerce  in  Peking. 
They  are  interested  in  trade  development, 
eager  to  learn  of  commercial  possibilities 
of  any  kind,  and  include  in  their  member- 
ship by  far  the  largest  class  of  native 
businessmen  worthy  of  consideration  as 
prospective  buyers  of  motor  cars.  ■ 

The  eventful  market  for  motor  cars  in 
China  is  difficult  to  estimate.  WitK  an 
adequate  mileage'  of  good  roads,  possibly 
500,000  Chinese  officials,  bankers  and 
merchants  could  be  considered  as  pros- 
pects. Generally  speaking-,  other  native 
classes  cannot  afford  to  purchase  cars. 
Among  the  foreigners  in  China,  the 
Europeans  usually  prefer  machines  made 
in  their  own  countries.  This  leaves  the 
American,  Russian  and  Japanese  colonies; 
as  a  rough  estimate  they  might  be  said  to 
to  include  possibly  10,000  future  pur- 
chasers. 


cerns.  The  aggregate  'bl  '  stich  cred  its 
opened  during  the  past  'year  amounted  to 
13,300,000  milreis.  /  ! 


BRAZILIAN  IRON  AND  STEEL 
INDUSTRY. 

Important  developments  in  the  national 
iron  and  steel  industry  have  taken  place 
in  Brazil  during  the  past  year,  according 
to  a  United  States  Consular  report  by 
Commercial  Attache  Schurz  at  Rio  de 
Janeiro.  These  developments  represent  a 
phase  of  the  Brazilian  Government's 
policy  to  give  the  nation  a  greater  degree 
of  economic  self-sufficiency  by  utilising 
such  resources  as  exist  in  the  country. 
The  object  is  to  supply  the  home  market 
for  iron  and  steel,  and  eventually  to  pro- 
duce a  surplus  for  export  to  other  South 
American  Republics.  . 

Iron  and  steel  manufactureis  are 
developing  rapidly  in  Brazil,  especially 
in  Sao  Paulo.  The  products  of  this 
industry  include  nails,  scr,;ws  and  bolts, 
cliaius,  woven  fence  wire,  agricultural  im- 
plements, enamelled  iron  ware,  lolling 
doors,  safes,  stoves,  and  a  variety  of 
general  foundry  work. 

The  basis  of  the  Brazilian  industry  is 
the  vast  stores  of  high-grade  hematite  ajid 
jnagnetite  ore:  existing  in  Minas  Geraes, 
and  to  a  lesser  degree  in  several  other 
States,  including  Sao  Paulo  and  Parana. 
It  has  been  estimated  by  competent  geolo- 
gists that  the  total  ore  content  of  these 
fields  is  between  0,000,000,000  and 
12.000,000,000  tons  of  hematite,  a  very 
large  pioportion  of  which  runs  over  60 
per  cent  iron.  This  is  exclusive  of  the 
lesser  volume  of  magnetite  ores. 

Both  the  present  Federal  Administra- 
tion and  the  governments  of  Minas  and 
Sao  Paulo  have  pursued  a  policy  of  en- 
couraging the  growth  of  an  iron  and  steel 
industry  .  Liberal  concessions' 'have  been 
granted  to  several  companies,  ■  the  prin- 
cipal favours  consisting"  of  exemption 
from  import  duties  on  equipment  and 
from  other  taxes  over  a  long  period  of 
years.  Also,  guarantees  of  substantial 
Government  purchases  have  been  given, 
and  recently  the  policy  has  been  adopted 
of  making  loans  to  metailtirgical  con- 


THE  COAL  INDUSTRY. 

The  tendency  towards  i  .steady  reduction 
in  the  amount  of  uiiei  iployment  in  th;^ 
coal-mining  indu.sti-y  is  being  maintained. 
The  total  number  of  wage  earners  on  the 
colliery  books  at  the  ..fortnight  ended 
February  25  was  ]„074,G62,  which  repr^e- 
sentM  an  increase  of  1  .  per  cent  on  the 
figures  for  a  month  previous.  Thie  pei'- 
centage  of  unemployed  among  the  insurejl 
workers  of  the  industry  on  February  21 
is  given  by  the  Labour  Gazette  as  9'4, 
which  is  one  of  the  lowest  among  the 
great  producing  and  manufacturiiiyg- 
industries  of  the  country. 

The  average  weekly  number  of  days 
worked  in  the  mines  of  Great  Britain  was 
5'35  during  the  fortnight  ended  Tebruaj.|s,- 
25.  This  is  an  increase  of  0T9  over /a 
month  ago  and  071  over  a  year  ago.  ^.^ 

Mr.  Fmlay  A.  Gibson,  secretary  of  tlfe 
Monmouthshire  and  South  Wales  Coal 
Owners'  Association,  has  issued  a  state- 
ment showing  that  the  owners  of  this  coal- 
field have  sustained  a  loss  under  tl^^^jterms 
,of  agreementi'iof  .£284,000  in  respect  of 
I'^ebruarj' — the  period  upon  which  the 
M-age  rates  for  the  present  month  arc 
determined.  In  the  four  months  end]t;fl 
February,  the  total  loss  to  the  owners  o}i 
a  district  basis  amounted  to  £l,134,0U'Jl- 

During-  the  four  months  in  question  the 
workmen  received  the  minimum  wage 
guaranteed  to  them  under  the  terms  of 
settlement,  while  in  the  last  three  montks 
they  were  provided  with  more  regulai- 
work  than  in  any  other  British  coalfield, 
the  number  of  days  worked  a  week  having 
been  5'55  in  December,  551  in  January 
and  5  72  in  February.  ; 

The  February  proceeds  were,  it  ;,,s 
stated,  affected  to  a.  ^considerable  extent 
by  the  slump  in  the  anthracite  trade,  while 
the  unsatisfactory  labour  conditions  di;/> 
to  the  continuous  two-shift  system,  and 
the  high  and  unequal  rail  rates  and  doclc 
charges,  have  adversely  influenced  the 
volume  of  the  South  Wales  export  trade 
and  the  revenue  derivable  therefrom. 

We  give  below  the  official  statement 
of  the  coal  output  at  the  mines  of  Great 
Britain  for  the  four  weeks  ended  March 
25.  For  the  week  ended  Marph  25  the 
output  w^as  4,929,300  tons,  as  pompared 
witli  4,950,900  tons  in  the  previous  week, 
and  3,060,000  tons  in  the  week  ended 
March  26,  1921.  ,       .  J 

M>v  4.  Mar.  11.  Mnp  18.  Mn.  25! 

Districts.                Tnns.  Tons.  Tons.  Tons. 

Northumberland   2^3  700  274, mo  2.'i.5  2^10  2.'^5..'>f)0 

Durham    67.i,inn  -.eS'i.SOO  673. "ftO  6«<>.5no 

Yorkshire  ..J!   880,300  i872,600  865,700  845,^ 

Jvancashire,    Cheshire,  ,( 

aud  Nr.rth  Wales..  ..  417, .500  406,400  406.200  402.200 
Derbv,  Nottingham  and 

Leicester   641,500  623.900  601.700  604,300 

Stafford,      Shropshire,  '-'.J 

Warwirk,    Worcester  373,600  364,400  370.100  369,900 

South  Wales  aud  Mon-  fx 

mouthshire   987.600  974,.S00  1,012,500  1.006.:W 

Other  English  Districts       09,210  '    9'.1.7m)  i'7  700  9S.100 

Scotland   704.400  689.900  684,000  658,100 

   Lii'   .  

Total    5,033  900   4,995,900   4,(-56,900    4,029  300 
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[FROM  CORRESPONDENTS  AT  HOME  AND  ABROAD.] 


NEWCASTLE-ON-TYNE. 

(Fbom  Our  Own  Correspondent.) 

Sir  Arthur  Sutherland,  chairman  of  the 
Isles  Steam  Shipping  Co.  lAd.,  of  New- 
castle, si)eaking'  at  a  meeting  of  that  con- 
cern (which  has  been  renamed  the  Suther- 
land Shipping  Co.),  on  April  (j,  had  some 
interesting-  comparisons  of  shi^jbuilding 
prices  to  offer.  In  1908,  he  declared,  a 
7,500  ton  trani]!  cargo  steamer  cost 
£30,000;  in  1914,  the  value  of  such  a  ship 
was  £42,500;  in  1920  (the  crest  of  the 
boom)  £250,000,  and  to-day  about 
£t)0,000,  although  a  bulkier  could  not 
afford  to  build  under  £90,000.  The  com- 
l»any  intends,  when  the  hour  is  ripe,  to 
l)Uicliase  and  run  motor  ships. 

Mr.  Summers  Hunter,  of  Messrs.  Swan 
&  Hunteir,  spea,king  for  the  North-East 
Coast  Employers'  Association,  told  a  Par- 
liamentary deputation  in  support  of  relief 
from  taxation  in  the  next  Budget  that  the 
shipbuilding  industiy  is  still  feeling  the 
effect  of  the  surrendered  German  ,shipping 
"  and  is  now  tkreatened  with  an  avalanche 
of  American  ships,  in  addition  to  growing' 
foreign  competition . ' ' 

Great  Britain's  mammoth  engine 
(Pacific  type  402)  built  under  the 
superintendence  of  Mr.  Gresley,  the  chief 
locomotive  engineer  to  the  Great  Northern 
Railway  at  DonCia,ster,  has  had  a  trial  run, 
and  is  about  to  be  placed  on  the  King*'s 
Cross,  York,  Newcastle,  Edinburgh  route. 
The  engine  has  a  pulling  power  of  600 
tons  at  55  miles  per  hour,  weighs  95  tons, 
and  has  a  tender  carrying  eight  tons  of 
coal  and  5,000  gallons  of  water,  about  150 
tons  for  engine  and  tender.  Among  the 
novel  features  of  the  new  type  are  the 
Walschaerts  gear,  the  Robinson  super- 
heater, and  the  Gresley  mechanism  for 
ensuring  equal  distributlon  of  steam  tO'  all 
cylinders.  The  monster  will  be  capable  of 
hauling  17  big  coaches  in  place  of  the 
existing  maximum  of  14.  Special  sleep- 
ing cars  are  being  introduced  on  the  East 
Coast  route  each  capable  of  accommodat- 
ing 20  persons,  being  balanced  on  three 
bogies,  one  under  the  middle.  The  sleep- 
ing berths  are  fitted  with  liot  and  cold 
iwater,  electric  fans,  light,  arid  a  reading 
lamp  at  head  of  bedstead. 

Eng.-Eieut.  T.  A.  Crowe,  II. N.,  in  the 
course  of  an  interesting  lecture  on  some 
possible  developments  in  reci])roca.ting 
steam  engines  to  the  North-East  Coa.st 
Institute  of  Engineers  and  Shi])builders, 
ref en-ins-  to  the  last  Lloyds'  report,  which 
states  that  for  the  first  time  in  our 
mechanical  history  oil-fired  tonnnffe  bad 
exceeded  coal-fiied  ionnage,  remarked  tlint 


lie  was  afraid  that  designers  of  reciprocat- 
ing marine  engines  appeared  to  have 
accepted  the  superior  efficiency  of  the 
steam  turbine  without  a  murmur.  He 
did  not  sug-gest  that  steam  could  compete 
with  Diesel  engines  in  thermal  efficiency, 
but  he  did  suggest  that  the  use  of  oil  was 
unsound  from  a  national  point  oi  view 
if  coal  could  be  used  without  financial  loss 
to  the  shipowner. 

The  local  iron  market  j^iesents  no  new 
feature,  possibilities  of  enhanced  business 
having  been  falsified  by  the  prolongation 
of  the  shijjyaid  and  eng'ineering  disputes. 
Until  these  troubles  are  at  an  end  it  is 
ho])eless  to  expect  fresh  business. 

A  demonstration  of  oxy-acetylene 
cutting  and  welding  was  given  to  the 
Pres,s  at  Messrs.  Marple  &  Gillett's,  St. 
■lames's  Road,  Gateshead,  the  apparatus 
used  being  manufactured  by  the  Oxy- 
carbon  Co.,  of  London,  and  it  proved 
highly  effective,  eating  its  way  through 
sheets  of  metal  like  a  knife  through  bread. 


SHEFFiELD. 


(From  Ol-r  Own  CoRRESPONDEOsrT.) 

Sheffield  steelmakers  have  been  given  a 
rude  awakening  by  the  announcement 
that  the  Fordney  Tariff  Bill  of  the  United 
States  is  being  revived.  As  pointed  out 
in  the  Engineering  World  in  August  last 
year,  a  deputation  of  our  leading  men, 
lieaded  by  Mr.  Arthur  Balfour,  of  the 
Sankey  Coal  Commission,  made  a  hunied 
trijj  to  America  to  lay  the  Sheffield  case 
before  the  Senate  Committee,  since  the 
Bill,  as  drawn,  threatened  to  ruin  our 
high-.speed  steel  trade.  Out  of  this  also 
economic  troubles  for  both  sides  would 
have  accrued. 

Tile  mission  was  so  successful  that  it 
was  thought  that  both  the  Bill  and  the 
danger  was  dead.  Now,  bow-ever,  the 
"  corpse  "  has  suddenly  come  to  life  o wing- 
to  the  collapse  of  the  opposition.  Hence 
Mr.  Balfour  has  hurried  oft'  again  to  the 
States  to  champion  fair  play  for  Sheffield. 
The  fear  is  that  in  the  redraft  of  the 
measure  there  may  be  that  which  will  kill 
the  proportion  of  trade  that  we  have  been 
able  to  retain  hitherto  in  s])ite  of  all 
tariff's. 

Under  the  original  Bill  the  tariff  on 
high-speed  steel,  which  was  then  £88 
sterling  per  ton,  would  have  become 
£200;  but  in  actual  practice,  l>ecause  of 
certain  other  fancy  safeguards  in  the 
interests  of  the  American  maniifacturer, 
it  would  have  worked  out  at  equal  to 
i'250  1o  £280  per  ton.  coniDared  witli  Hic 
nroducis  of  the  States.     Thi>  would  have 


made  trade  for  Sheffield  manuf'aldturi 
im2>ossible. 

Having  regard  to  the  bad  conditir 
generally,  the  forges  and  rolling  mills  ; 
doing  fairly  well — many  of  them  man; 
ing  two  and  three  days  a  week,  compai 
with  one  and  two  and  nothing  up  tci 
little  time  ago.  Now,  however,  if  : 
A.E.U.  people  have  their  way,  the  ph 
will  be  stopped  in  all  shops  where  th 
men  are  in  control,  a^s  they  propose  to  c 
off  all  maintenance  men  and  workers 
non-federated  shops.  Their  "  revol 
methods  "  are  very  much  resented  by 
men  who  are  likely  to  suffer. 

The  Briglitside  Foundry  and  Engine •- 
ing-  Co.  tell  me  that  they  have  just  recei 
instructions  from  the  London  Coiny 
Council  to  recommence  their  contract 
the  heating-,  ventilating  and  hot-war 
installation  at  Epsom  Asylum.  The  c 
tract  was  let  to  them  in  1914,  but  ow 
to  the  war  was  suspended  and  has  been 
abeyance  since.  The  contract  include 
complete  installation,  with  four 
Lancashire  boilers  working  at  120 
pre.ssure,  a  fuel  economiser,  four  cxil 
fiers,  circulating  pumps,  boiler-f  d 
pumps,  a  fan  system  of  ventilation.  ; 
a  complete  system  of  steam  heating-. 


BIRMINGHAM. 

(From  Our  Own  Correspondent.) 

No  settlement  has  been  reached  (at 
time  of  writing)  in  regard  to  the  engin«r- 
ing    trade    dispute,    and  its  effects 
beginning  to  be  felt  in  Birmingham. 

It  goes  without  saying  that  the  abse 
of  many  really  skilful  men   is  aft'ectig 
production,  but  on  the  other  hand  ft 
are  able  to  carry  on,  and  apart  from  a  lij* 
extra  short  time    no  very  serious  coi 
quences  have  been  felt  as  yet. 

It  is  also  a  fact  that  some  of  the  A.E  J. 
men  who  have  been  turned  from  t 
regular  work  are  entering  the  service 
firms  which  are  outside  the  Engineei 
I'ederation;  and  there  are,  it  may  be  s 
a  very  large  number  of  firms  unconnepd 
with  that  organisation. 

So  far  as  enquiries  have  gone.  I  i  ai  ot 
find  that  any  single  factory  has  len 
closed  as  the  direct  resirlt  of  the  dispi^e. 
The  brassfoundry  trade,  which  is  a  Mry 
important  industry  in  Birmingham,  is 
scarcely  affected  bv  (he  dispute.  bu<|in 
sonie^  works  various  departments  liW 
suffVred. 

Ti    is   a   great    niisforlunte   (hat  orff'^ 
(whiidi  were  beginning  to  come  in  rajiei" 
more  satisfactorily)  have  had  to  be 
up  on  account  of  (lie    slight  dishicaon 
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,('oug']it  about;  the  industry  of  this 
|)untry  cauuot  afford  to  be  broken  into  in 

lis  ■vvay,  and,  although  most  employers 
,  »sire  to  be  loyal  to  each  other,  there  is  a 
Indency  in  some  quarters  for  a  grumb- 
mg  to  take  place,  and  it  is  hinted  that  in 

ime  places  certain  sections  of  employers 
Sve  been  too  precipitate. 

It  is  a  known  fact  that  some  few 
•  aployers  ^^ould  willingly  have  stood  out 
j  reven  more  com])Iete  domination  in  their 
"iciories  than  thev  now  seek;  some  of 
j-iem  would  very  much  like  to  abolish  the 
"lop  steward  movement ;  indeed,  many  go 
! )  far  as  to  say  that  there  will  -never  be 
•,;al  peace  in  tlie  shops  while  these  repre- 
Imratives  are  acknowledged.  However, 
,iat  is  a  matter  in  regard  to  which  there 
[iiay  be  diversity  of  opinion. 


WorId*s  Engineering  News— continued. 


y  BARROW. 

j  (From  Ovk  Own  Correspondent.) 
]  All  things  considered,  the  state  of  affairs 
fo.  the  North-West  Coast  hematite  pig 
I ''Oil  trade  is  fairly  satisfactory.  Although 
i'le  lock-out  in  the  engineering  industry 
[ad  the  immediate  effect  of  making  some 
lisers  stop  deliveries,  hand-to-mouth  buy- 
\'\g  on  a  g'ood  scale  has  continued,  and 
^iiere  has  had  to  be  no  curtailment  of  out- 
''ut.  Ordinary  and  special  iron  has  been 
•'oing  in  fail'  ciuantities  to  the  Midlands 
I  nd  Scotland,  and  shipments  abroad,  too, 
uave  been  appreciable.  Local  demands, 
[  owever,  have  been  considerable,  otherwise 
i  iirna'oes  would  most  certainlv  have  had 
^  0  ^0  out  of  iise.  Even  with  hand-to- 
|aouth  buying  as  the  main  characteristic 
"if  the  market,  there  is  an  improvement  in 
)usiness  to  record.  Last  week  has  been 
described  as  the  best  for  business  for  over 
j  .  month,  and  the  outlook  is  regarded  as 
.'(iiite  satisfactory.  A  furnace  has  been 
)lown  out  at  Moss  Bay,  hxit  another  will 
>e  started  as  soon  as  it  can  be  got  ready, 
n  the  Furness  area  the  number  of 
urnaces  in  blast  has  been  increased  to 
^ive  by  the  starting  of  one  at  Ulverston  on 
ow-phosphorus  iron.  Enquiries  for  most 
'ri'ades  of  iron  are  being  made,  but  chiefly 
or  special  and  semi-special  brands.  There 
s  no  change  in  prices,  mixed  hematite 
lumbers  being  quoted  at  £4  18s.  6d.  ])er 
I  on  at  works.  American  calls  for  ferro- 
nangauese  at  £14  10s.  per  ton  rema*in 
trong. 

The  steelworks  at  Barrow  and  Working- 
on  are  busy,  a  start  having  been  mad^  at 
lie  former  place  on  Monday  after  a  short 
interruption  for  repairs.  Orders  continue 
0  come  in,  and  it  is  calculated  that 
iperations,  although  perhaps  not  on  a  large 
cale,^  on  the  present  state  of  the  books  are 
ertain  for  several  weeks.  Railway 
naterial  for  home  and  abroad  bulks 
argely  among  the  output. 

Mr.  G.  Mure  Ritchie,  at  the  annual 
neetiiig  of  the  Bai  TOW  Hematite  Steel  Co., 
Ilustrated  the  past  year's  trading  experi- 
'iire  in  very  practical  terms.  Whereas  in 
'•*20,  he  said,  the  profits  were  the  biggest 
m  the  company's  history,  in  1921  they 
^vere  the  worst  on  record.  Tn  the  same 
■wo  years'  production  of  pig  iron. 
Respectively,  was  8,007,000  tons  and 
-,600,000  tons,  while  the  production  of 
tee!  was,  respectively,  9,056,000  tons  and 
.031,000  tons. 


WEST  RIDmC  OF  YORKSHIRE. 

(From  Our,  Own  Correspondent.) 

Leeds  City  Council  have  recently  formed 
a  Smoke  Abatement  Committee  for  deal- 
ing with  the  smoke  nuisance,  and  efforts 
are  now  being  made  to  enlist  the  co-opera- 
tion of  the  large  manufacturing  interests 
ill  the  city.  The  autliorities  are  cletermined 
that  the  evils  of  atmospheric  pollution 
sliall  receive  closer  attention  in  Leeds,  and 
two  srno'ke  recording  stations  are  now  in 
operation — one  of  these  in  Hunslet  and 
the  other  in  Park  Square,  the  latter  of 
which  has  shown  by  its  gauge  a  deposit 
of  nearly  12i  tons  to  the  square  kilometre 
for  the  month  of  March. 

What  may  be  described  as  the  last  word 
in  motor  fire  engines  recently  gave  a 
demonstration  in  Leeds.  This  is  a  Ley- 
land  85  h.p.  engine  with  centrifugal  pump, 
and  capable  of  a  speed  of  50  miles  per 
hour,  and  has  cost  £2,609. 

A  tour  of  some  of  the  machine  tool  shops 
in  both  Keighlev  and  Halifax  shows  that 
the  stocks  of  finished  machines  on  hand 
are  still  very  high,  much  larger  in  fact 
than  the  makers  like  to  see. 
^  Messrs.  Samuel  Butler  &  Co.  Ltd., 
Stanninglev,  near  Leeds,  have  recently 
constructed  an  interesting  20  ton  loco- 
motive steam  travelling  crane  for  the 
Bombay  Port  Trust.  This  is  designed  for 
a  working  load  of  20  tons  at  37  ft.  ladius, 
and  under  test  the  crane  took  a  load  of  25 
tons  at  this  radius.  The  crane  is  mounted 
on  eight  steel-tvred  wheels,  and  each  axle 
is  driven  througli  spur  and  bevel  gearing. 
On  the  top  of  the  carriage  is  fitted  a  larg-e 
roller  path  and  a  live  ring  of  rollers  on 
which  the  su])erstructure  revolves.  Cast- 
ings have  been  avoided  in  the  design  as 
far  as  possible.  The  gauge  of  the  rails  on 
which  the  crane  travels  is  7  ft.,  and  the 
total  wheel  ba^'e  is  14  ft.  Tlie  engine 
cylinders  are  10  in.  diameter  and  14 in. 
stroke,  and  the  vertical  boiler  is  4  ft.  6 in. 
diameter  by  9  ft.  6  in.  high.  The  length 
of  the  crane  jib  is  45  ft.  between  the 
centres,  20ft.  per  minute  was  the  hoisting 
speed  specified  with  the  full  load,  and, 
similarly  loaded,  the  crane  had  to  slew 
till  •ough  a  complete  circle  in  one  minute 
and  travel  at  a  speed  of  200ft.  per  minute 


SOUTH  STAFFORDSHIRE  AND 
WORCESTERSHIRE. 

(From  Our  Own  Correspondent.) 

The  tone  of  the  local  iron  and  steel 
market  is  more  cheerful  in  \iew  of  the 
improved  engineering"  outloook,  and  a  fair 
amount  of  business  is  being  done — 
restricted,  however,  mostly  to  immediate 
requirements,  and  therefore  consisting"  of 
small  tonnages.  Constructional  engineers 
report  more  enquiry'. 

In  the  iron  trade  an  expected  reduction 
of  £1  per  ton  has  taken  place  in  Stafford- 
shire marked  bars,  which  now-  become 
£18  10s.  Unmarked  or  crown  bars  are 
making  about  £11  10s.  per  ton.  There 
has  been  less  activity  in  nut  and  bolt  bars 
and  fencing'  bars  since  the  engineering 
trouble  came  to  a  liead.  Some  Black 
•(^ountry  mills  are  feeling  tlie  falling  off 
rather  accutely.  Business  can  this  week 
be  done  in  nut  and  bolt  qualities  down  to 
£10    7s.     6d.,    wliile    for   fencing  iron 


£10  12s.  6d.  is  asked.  It  is  claimed,  how- 
ever, by  buyers  that  they  can  get  supplies 
of  the  latter  material  at  £10  10s.  per  ton 
for  good  orders. 

Local  ironmasters  say  furnaces  cannot 
be  worked  economically  on  the  basis  of 
present  labour  costs,  even  if  there  were 
any  niarket  activity.  Therefore,  they  are 
puddling  no  more  iron  than  they  can  use 
in  their  own  works.  The  sale  of  puddled 
bars  is  at  a  standstill.  Staffordshire  cold- 
blast  pig  iron  is  cheaper,  being  obtainable 
to-day  at  £9  per  ton.  Pig  iron  prices 
generally  are  tolerably  firm.  Demand  for 
torge  iron  seems  to  have  almost  entirely 
disappeared.  There  is  a  stronger  enquiry 
for  foundry  material,  and  there  is  a  feeling 
that  ^s  soon  as  labour  troubles  have  been 
straightened  out  trade  will  begin  to  resume 
some  of  its  nonnal  activity  m  this  branch 
of  the  market.  Northamptonshire  foundry 
iron  can  be  bought  at  under  £4  where  big 
business  is  in  question.  Derbyshire  is 
making  £4  2s.  6d.  to  £4  5s.  according  to 
quality. 

The  fii  'mness  of  finished  steel  is  very 
noticeable,  and  billets  are  dearer  again  this 
week,  current  quotations  being  on  the 
basis  of  £7  15s.  per  ton;  certain  firms 
indeed  are  asking  as  much  as  £8.  Small 
bars  continue  to  command  £9  5s.  to 
£9  10s. 

Though  there  is  no  appreciable  increase 
as  yet  in  the  output  of  iron  and  steel  in 
this  district,  it  is  hoped  that  the  falling  off 
of  Continental  competition,  wdiich  has 
been  most  marked  during  the  past  few 
months,  will  eventuallv  result  in  greater 
output  for  local  producers.  Thus  far  the 
district  has  benefited  hardly  at  all,  whether 
directly  or  indirectly,  from  the  repulse  of 
the  foreign  invasion.  Additional  blast 
furnaces  have  been  kind'ed  elsewhere,  but 
in  South  Staffordshire  only  basic  and  a 
small  amount  of  cold-blast  pig  iron  are 
being  produced.  There  appears  to  be  no 
immediate  prospect  of  idle  forge  and 
foundry  furnaces  being'  recommissioned. 

Whatever  it  may  be  like  elsewhere,  the 
activity  in  local  motor  and  cycle  shops 
gives  reasonable  ground  for  optimism. 
The  principal  motor  car  firms  in  the 
Wolverhampton  district  have  a  good  and 
undiminishing  demand  to  cope  with,  and 
the  output  c)f  one  firm  is  within  measur- 
able distance  of  what  it  was  in  pre-war 
days.  Motor  cycles  are  sound,  and  the 
demand  for  first-class  machines,  prin- 
cipally in  the  home  market,  is  excep- 
tionally brisk.  The  export  trade  remains 
slack,  but  there  are  faint  signs  of  iniprove- 
ment  in  the  Colonial  markets. 


BRISTOL. 


(From  Our  Own  Correspondent.) 

One  of  Bristol's  most  prominent  manu- 
facturers recently  returned  from  the  North 
of  England,  and  gathered  opinions  dur- 
ing his  tour  of  the  ill  effects  of  the 
engineering  stoppage.  He  states  that  the 
woollen  districts,  and  Leeds,  have  par- 
ticularly suffered,  and  in  his  own  case  he 
has  been  waiting  for  machinery,  and 
others  are  in  the  same  position,  with  the 
result  that  unemployment  is  being  caused 
outside  the  factories  directly  concerned  in 
the  lock-ouf. 
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World's  Engineering  News— continued. 


The  Bristol  district  members  of  the 
A.E.U.  at  a  mass  meeting  recently  carried 
Ihe  foilovving  resolution  :  "  That  this  mass 
meeting-  urges  thei  Executive  Coimcil  to 
continue  the  negotiations  in  the  same  way 
as  hitherto,  independent  of  what  the  47 
other  unions  are  dniu-j,  ;nul  expiess  every 
confidence  in  our  L'inkM-."'  This  summed 
up  the  position  ar.toug  the  local  engineers 
iiffected,  .at  that  dnte,  as  their  attitude  all 
through  had  been  a  firm  one. 

During  the  past  few  weeks  there  has 
been  much  activity  in  the  local  oil  import- 
ing indirstry,  and  the  bunkering  section, 
which  was  quiet  for  a  time,  is  showing 
signs  of  improvement.  Thp  Dork's  Com- 
mittee are  providing  for  the  development 
of  . the  oil  industry.  A  large  area  of  land 
has  been  leased  to  the  several  oil  com- 
panies established  at  Avonmoulh,  and  the 
extension  of  the  western  area  of  the  Royal 
Edward  Dock,  known  as  the  oil  basin,  is 
proceeding  satisfactorily.  The  extension 
will  double  the  length  of  the_  present  oil 
basin.  An  additional  wharf,  with  a  length 
of  500 ft.,  is  in  course  of  construction,  and 
when  the  work  is  completed  there  will  be  a 
depth  of  water  alongside  of  30  ft.  The 
wharf  is  to  be  carried  on  300  ferro-concrete 
piles,  each  GO  ft.  long. 

'Mr.  T.  Ayton,  of  Ipswich,  a  member  of 
a  Well-kH'oWn  fimi  of  specialists  in  electric 
vehicles,  spoke  at  a  meeting  of  the  Bristol 
Rotary  Club,  on  ''  Electric  Vehicles,"  in 
the  course  of  which  he  said  that  as  we  had 
the  electric  vehicle  to-day  it  was  somewhat 
limited  for  commercial  road  transport  by 
the  amount  of  energy  which  could  be 
stored  in  the  batteries;  but  improvements 
were  continually  taking  place  in  the 
electric  storage  battery,  and  a  new 
battery  was  just  coming  out  which  was 
going  to  give  a  considerably  increased 
capacity  for  the  same  weight.  The  situa- 
tion as  to  the  supply  of  petrol  was  beoom- 
in§  ■'  serious,  for  unless  considerable 
sources  of  oil  supply  were  discovered  in  the 
near  future  there  would  be  a  serious 
shortage  of  petrol  in  the  world.  The  price 
of  petrol  was  bound  to  increase,  and  Mr. 
Ayton  .considers  it  fortunate  that  we  had 
thie  alternative  of  electric  vehicles.  The 
cost  of  electricity  for  this  purpose,  and 
n-'apy  others,  Iv'ould  be  a  decreasing  one. 
The'  electric  vehicle  gave  within  the 
sphere  of  utility  for  which  it  was  specially 
suited — delivery  services  in  towns  and 
cities  and  their  suburbs — the  cheapest 
method  of  transport  available.  For  long 
distance  services  the  petrol  vehicle  held 
the  fipld.  The  repairs  required  for  an 
electric  vehicle  were  small  compared  with 
those  necessarv  with  other  power  vehicles, 
for  the  m°chanism  was  exceedingly  simple. 
The  engineer  to  the  Glasirow  Corporation 
had  told  him  fhnt  their  first  electric 
delivery  van  ran  35.103  miles  without  anv 
repairs  whatever  being  required.  The 
Midland  Railwav  Co.,  and  other  big-  con- 
cefris.  we-i-e  building  up  large  fleets  of 
electric  vehicles. 

The  scheme  for  the  construction  of  the 
plant  at  the  Devizes  Go's  Wnvl<s.  involv- 
in<T  .ifiii  expenditure  of  £20,000,  has  now 
lieen  completed.  It  is  an  extensive  scheme, 
anld  one  which  will  mnteriallv  affect  the 
plaf^p  in  the  future.  The  whole  of  th'^ 
work  has  been  carried  out  by  Mr.  W.  J. 


R.  Baker  (engineer  and  manager),  with- 
out the  assistance  of  a  clerk  of  the  works, 
and  reflects  very  much  to  his  credit. 


GLASGOW  AND  DISTRICT. 

(From  Our,  Own  Correspondent.) 

The  engineer's  lock-out  continues  to  put 
a  stranglehold  on  trade,  and  for  the  most 
part  buying  has  stop])ed.  The  manning 
of  machines  seems  to  be  the  main  point  at 
issue,  and  the  claims  of  the  workers  have 
no  doubt  behind  them  the  desire  to  retain 
as  far  as  possible  their  craft  union 
monopoly. 

Meantime,  trade  in  all  West  of  vScot- 
land  industries  lias  isceived  a  setback. 
Iron  and  steelmakers  havf  hopes;  that 
better  times  are  in  store  when  the  dispute 
is  settled.  Orders  are  coming  through 
with  greater  frequencv  than  during  the 
last  six  months,  and  there  is  a  decided 
im]irovement  in  export  trade.  Prices  are 
not  likely  to  come  down  much  lower  for  a 
time,  as  at  present  material  is  in  many 
cases  being  produced  at  a  loss.  There  are 
eight  blast  furnaces  producing  pig  iron 
here,  but  the  output,  although  about  one- 
half  of  normal,  is  only  being*  slowly 
absorbed. 

In  the  machine  tool  trade  there  is  a 
better  feeling  all  round,  and  several  orders 
for  India  and  South  Africa  are  recorded 
this  week.  Local  engineering  firms  are  also 
in  the  market  for  general  purpose 
machines,  the  enquiry  for  which  has  been 
entirely  absent  for  over  a  year.  Machine 
beltmakers  report  a  slight  increase  in  the 
demand,  especially  from  the  colonies.  The 
ban  on  imports  is,  however,  hurting  our 
trade  with  Australia,  the  policy  of  the 
Government  there  being  to  give  every 
encouragement  to  home  industries. 

Messrs.  A.  Chaplin  &  Co.,  cranemakers, 
Govan,  have  secured  a  crane  contract 
from  Harland  &  Woltf  Ltd.,  Belfast,  for 
their  new  repair  work  at  the  Port  of 
London.  The  contract  includes  overhead 
electric  cranes  of  the  three  and  four  motor 
type  up  to  40  tons,  and  several  monorail 
cranes. 

This  firm  have  just  completed  a  large 
contract  for  overhead  cranes  for  Messrs. 
Harland  &  Wolff's  new  foundry  in  Govan. 
It  is  expected  that  the  contract  just 
received  will  keep  the  men  on  full  time  for 
several  months. 

The  shipbuilding  industry  is  still  in  the 
throes  of  the  dispute  on  the  bonus  cut,  but 
as  soon  as  this  is  settled  one  Clyde  firm  is 
reported  to  have  prospects  of  a  year's 
work. 


CARDIFF. 

(From  Ofr  Own  Correspondent.) 

Taken  all  round  the  outlook  in  the 
South  Wales  tinplate  trade  seems  to  have 
improved.  Prices  are  firmer  and  have 
advanced  about  Is.  a  box,  whilst  it  is 
reported  that  a  large  order  has  recentlv 
been  placed  on  Canadian  account,  and 
sales  are  not  so  difficult  to  effect  as  was  the 
case  a  few  weeks  ago. 

Some  inleresting  figures  were  given  con- 
cerning the  trade  of  ihe  port  of  Swansea 
at  the  last  meeting  of  the  Swansea  Dar- 
bour  Trust  Executive.  Thcv  showed  that 
the  total  trade  for  the  first  three  months  of 


the  present  year  amounted  to  l,214,9;'iri 
tons,  whilst  for  the  saine  period  of  la^t 
year  it  was  ouly  612,837.  For  March,  thpl 
figures  were  424,485,  compared  with 
209,520  tons  last  year.  .  The  principal' 
increases  being  in  the  exports  of  coal, 
patent  fuel,  tinplates  and  oil,  whilst  in 
im])orts  oil  alone  accounted  for  approxi- 
mately 10,000  tons  increase. 

Developments  in  the  collieries  of  Soul  It 
Wales  are  still  proceeding,  although 
slowly,  and  much  work  is  being  hung  nj 
owing  to  the  dispute  in  the  engineeriiiL 
trade. 

A  new  di^Y  dock  is  to  be  constructed  i 
the  King' .s  Dock,  Swansea,  and  the  cOii 
tract  for  this  work  has  alreadv  been  givi  i 
out.  It  is  understood  thaf  the  successfn 
tenderers  are  a  north  country  firm,  but  tli' 
name  has  not  yet  been  announced. 

The  development  of  the    ice   and  coli 
storage  facilities  of  Newport  are  goini 
on  apace,  and  the  companv  which  is  takiu; 
the  matter  up  has  now  issued  £150,000  i; 
£1  shares.      This  company  proposes,  a 
was  announced  some  weeks  ago,  to  co 
truct  a  cold  storage  ice   factors^  at  t' 
seaward  end  of  the  Alexandra  Dock,  whe 
vessels  without  entering  dock  will  be  ah 
to  unload  straight  into  store  or  take  o 
ice  with  the  utmost  pi'omptitude.  The  si 
also  is  verv  favonrablv   placed   for  ra 
sem'ice,  and  ahso  offers  manv  uninue  facil 
ties  for  trawlers  and  similar  small  era- 
engaged  in  the  fi,shing  industrv'. 

UNITED  STATES  OF  AIV!ERICA. 

(From  Our  Own  Correspondent.) 

In  connection  with  the  coal  strike  it  m 
be  noted  that  the  consumption  of  coal 
the  railwavs  is  less  than  it  was  a  year  ag 
During  January  of  this  year  the  roa 
burned  210,410  net  tons  le*s  than  th 
consumed  durino"  the  corresponding  mon 
of  last  vear.  The  figures  are :  Januar 
1921,  10,109,537  tons;  January,  192 
9,909,127  tons. 


According  to  a  cable  received  by  t 
Department   of    Commerce  to   be  m 
public :       There       is       strong  co 
petition    among    foreign  agents 
Brazilian  railwav  business,  especiallv  wi 
regard  to  the  electrification  of  the  Centf 
of  Brazil  Railwav.    Orders  have  iiicf  b 
placed  for  70  American  cars  for  the  iNore 
do  Brazil  Railway,  and  for  4,500  tons 
rails  for  the  Sorocabana  Railwav.  Belgi 
was  the  successful  bidrlpr  in  the  latter  c 
test,  its  price  beinrr  254  paper  milrei.? 
against  287  offered  by  Germany,  and 
milreis,  the  lowest  American  offer. 

When  a  cotton  spinning  and  maniif 
turing  concern  arranges  to  spend  t 
million  dollars  on  the  construction  of 
power  plant  it  deserves  mention  in  t' 
column.  Such  a  project  is  to  be  ^nd 
taken  bv  the  Amoskeag  IManufacturii 
Co.,  of  Manchester,  New  ,Ham])shire. 
the  Mooare  Falls  .on  the  Merrimac  rivt 

TTp  to  date,  there  have  been  28S  anplic 
tions  filefl  for  permits  or  licenses  under  t 
Federal  Water  Power  Act.  the  2S5th  ajip  • 
cation  is  for  the  construction  of  a  co  ■ 
Crete  dam.   with  Taintoe   gates,  witli 
head  of  30  ft..  at  the  Eigby  site  in  ii 
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iississippi  river  just  above  Clearwater, 
linn.  The  project  will  develop  approxi- 
lately  15,000  h.p. 

I  The  Bureau  of  Engineering  of  the  Navy 
1_=partment  has  developed  a  new  type  of 

affler  for  motor  boat  engines,  which 
*ves  perfect  nuiffling  and  unusually  light 
I  ck  pressure.  Secretary  Denby  says  that 
ie  results  of  tests  have  been  so  interest- 
I  g  that  it  is  believed  the  new  muffler  may 
t  valuable  for  automobiles  as  well  as 
[otor  boats  in  increasing  the  mileage  per 
„illon  of  petrol.  This  muffler  is  a  product 
1  re<^earch  work  done  during  the  war  in 
Jperimenting  with  the  various  principles 
j  sound  to  develop  devices  by  which 
'n'man  siibmarines  might  be  detected  by 
'tening  for  them  with  esneciallv  delicate 

stnmients.  In  the  development  of  this 
[xmi  apiiaratus,  many  p^'ominpiit  phA-si- 
:?t<?  of  American  universities  offered  their 
"sistance  to  the  Navy  and  were  employed 
j'r  many  months. 

f   

ni  learn  that  Mr.  M.  T.  MacDonald,  vice- 
jpsident  of  the  North  Atlantic  and 
[''estem  Steamship  Co.,  has  left  for 
!,"'emen,  Germany,  to  make  a  survey  of 
I  ipping  conditions  in  Europe,  and  that 
\ji  will  give  particular  attention  to  the 
'  velopment  of  the  Diesel  engine  in 
'srmanv,  in  the  belief  that  this  form  of 
I'lffiTie  is  the  tyne  of  the  future.  Mr. 
I  acDonald  savs  that  at  the  present  time 
i  company  has  nn  intention  of  bn^'ing 
^ie'el'tonnage,  but  it  is  natnrallv  lookincr 
Ijrward  so  as    to    be   prepared   for  all 

intingencies. 

•  Work  was  started  recently  on  the 
'nnelling  under  the  Hudson  river.  There 
to  be  a  twin -tube  bore  with  a  daily 
[.pacity  of  4G.O0O  vehicles.  The  total 
'ngth'of  the  tunnels  is  9,250  ft.,  with 

3-30 ft.  between  the  portals.    The  length 

-'tween  the  river  shafts  is  3,375  ft.,  and 
he  length  of  the  under  river  portion  is 
I  480  ft.  The  twin  tubes  have  an  outside 
1  ameter  of  29  ft.  G  in.  Each  tnbe  has 
'lom  for  two  antos  abreast,  and  there  is  a 
^lotwav  Oft.  wide  in  each  tnbe.  The 
f'Titilation  plan  provide^  for  changing  the 
f'l'  40  tiipes  an  hour.  The  maximum  up- 
Ij'rade  is  3'G  per  cent  and  the  down-grade 
''05  per  cent.  The  contract  price  for 
I'civiiig  the  tnnnel  and  sinking  tl'e  shaft 
I'l  the  New  Jersey  shore  is  19,331,723-50 
his.,  and  the  surety  for  the  permanence  of 
iie  contract  is  4,000,000  dols. 
'j  For  a  long  while  there  has  been  dis- 
i  ission  in  the  Press  and  before  engineer- 

ig  and  other  public  bodies  as  to  the 
Vasibility  of  bridging  the  river.  No 
|igineer  should  doubt  the  feasibility  of 

le  proposed  Hudson  river  bridge,  Othar 
j.._Ammann  declared  in  a  recent  address, 
jii^ith  diagrams  on  the  screen,  Mr. 
j.mmann  showed  how,  with  the  develop- 
|ient  pf  engineering  and  the  perfection  of 
iiaterial.the  Hudson  river  span  should  not 
je  considered  a  greater  undertaking  than 
lie  Brooklyn  Bridge  was  at  the  time  of  its 
construction.  The  speaker  is  chief 
|ssistant  to  Gustav  Lindenthal,  engineer 
[esigner  of  the  proposed  span.  The  middle 
ipan  of  the  proposed  bridge.  Mr.  Ammann 
innonnced,  would  be  3,240  ft.  long,  or 
I  lore  than  twice  that  of    the  Brooklyn 

i 


Bridge.  Towers  800  ft.  high  will  be 
necessary  and  the  clearance  under  the  span 
in  the  middle  of  the  river  wull  be  150  ft. 
The  bridge  would  cost  150,000,000  dols., 
and  require  about  five  years  to  build. 

The  machinery  and  tool  trades  are  find- 
ing greater  encouragement  in  the  con- 
stantly increasing  evidences  of  industrial 
revival,  especially  in  the  metal  working 
lines.  Many  of  the  larger  machine  tool- 
makers,  who  have  for  a  long  time  been 
working  on  a  restricted  schedule,  are 
increasing  the  number  of  working  hours  of 
their  plants.  The  merger  of  machine  tool 
builders  which  has  been  0|n  the  anvil  fbr 
some  time  is  said  to  be  oh  the  point  of 
completi;6ii.  The  companies  included  in 
the  merger  are  the  Lodge  &  Shiplej' 
Machine  Tool  Co.,  the  Carlton  Machine 
Tool  Co.,  the  Newton  Machine  Tool  Co., 
the  Betts  Machine  Co.,  the  Colbnni 
Machine  Tool  Co.,  the  Hilles  &  Jones  Co., 
the  Modern  Tool  Co.  and  the  Dale 
Machinery  Co. 


The  copper  industry  is  gradually 
recuperating  from  the  worst  depression  it 
has  ever  experienced,  and  is  preparing  to 
resume  operations  on  a  large  scale.  A 
number  of  mines  have  already  resumed 
operations  while  others  will  do  so  at  the 
beginning  of  April  or  shortly  thereafter. 
A.s  a  result  of  a  resumption  of  activity  at 
the  mines  it  is  estimated  that  about  20,000 
additional  men  will  be  employed  and  it 
is  reported  that  some  of  the 
companies  are  finding  it  difficnlt  to  secure 
a  sufficient  number  of  miners.  In  fact, 
the  building  up  of  a  full  working  force  is 
proving  to  be  a  tremendous  task  in  many 
instances. 


The  Kennecott  is  a  freighter  of  the 
Isherwood  type,  which  came  into  New 
York  this  week,  a  year  after  being 
launched  at  the  Tacoma  plant  of  the  Todd 
Dry  Dock  and  Construction  Co.  a  year 
ago.  The  rema'kab^e  circnmstan  ces 
abont  her  is  that  she  reports  a  repair  bill 
to  her  engines  of  less  than  300  dols.  dur- 
ing and  on  the  completion  of  voyasres  in 
excess  of  50.000  miles.  The  ship  is 
300  ft.  over  all.  49  ft.  Gin.  beam  and 
22  ft.  loaded  draught.  She  is  eouipped 
with  two  four-cycle  Diesel  encines  of 
1,200  i.h.p.  All  engine-room  auxiliaries 
and  deck  machinery  are  plectrically  driven. 
She  averages  about  11  knots. 


A  report  issnpd  by  the  National 
Ad^i«ory  Committee  for  Aeronaxitics 
deals  with  the  results  of  a  test  mar^e  upon 
a  Mavbach  engine  the  aHitude  chamber 
of  +he  Bnrpau  of  Standards,  where  con- 
trolled conrlitions  of  temr)«ratu"^e  and  pres- 
snrs  can  lio  made  +n  similate  tho=p  of  the 
dosired  altit"d°.  The  results  of  this  test 
lead  to  the  followintr  conclnsi'^Tm  :  Erom 
tho  'standpoint  of  th^  thcmal  efficiency  the 
full-load  performanpje  of  the  ensrine  is 
p-irr^plloiit  at  densities  porfpspoiidino"  to 
pl+i+iidpi^  iix)  to  ""rl  iTiclndi'isr  ]5  000  -^t. 
the  brake  mean  effective  pressure  i''  rather 
low  even  at  wi^le-onpn  throttle.  This  tends 
to  g^'ve  a  high  weigrht  per  horse  power,  inas- 
much as  thp  weicrbt  of  manv  engine  parts 
is  governed  by  tlie  size  rather  t^an  the 
power  of  the  engine.      At  part  load  the 


thermal  efficiency  of  the  engine  is  low. 
Judged  on  a  basis  of  performance  the 
engine's  chief  claim  to  interest  would 
appear  to  He  in  a  carburetter  design, 
which  is  largely  responsible  for  its 
excellent  full-load  efficiency  and  for  its 
poor  part  load  efficiency. 

A  report  comes  from  Sofia,  and  another 
by  way  of  Berlin,  to  the  effect  that  an 
American  syndicate  which  is  said  to  have 
the  support  of  the  United  States  Steel 
Corporation,  the  American  Locomotive 
Works,  .the  American  Car  &  Foundry  Co., 
and  the  Equitable  Bank,  New  York,  is 
seeking  a  concession  in  Jugo-Slavia.  It 
is  reported  that  the  syndicate  has  made  a 
definile  proposal  to  the  Government  to 
build  fonr  railroads  in  that  country,  and 
also  to  construct  two  harbours  in  the 
Danube  anri  in  the  Adriatic.  The  con- 
cession would  run  for  a  period  of  80  years, 
after  which  the  property  would  revert  to 
the  State.  The  concession  would  include 
river  traffic,  grain  warehouses  and  ele- 
vators, and  the  exploitation  of  forests  and 
mines  lying  within  the  acquired  area. 

The  syndicate  would  begin  with  an 
invested  capital  of  50.000,000  dols.,  which 
wonld  be  gradually  increased  to 
187,000,000  dols.  A  condition  is  made 
that  the  mate'-ials  required  for  the  railways 
be  imported  dntv  free.  The  Government 
has  not  rendered  a  decision  as  yet. 

The  St.  Laweexce  Waterway. — It 
was  stated  at  the  White  House  recently 
that  a  treaty  with  Great  Britain  was  under 
consideration  under  the  terms  of  which  the, 
United  State?  and  Canada  would  be 
empowered  to  begin  work  on  the  construc- 
tion of  the  proposed  St.  Lawrence  deep 
waterway.  It  appears  that  there  has  been 
some  conflict  of  opinion  regarding  the  best 
method  of  procedure  and  the  negotiation 
of  siich  a  treaty  would,  it  is  felt,  compose 
these  differences  and  greatly  advance  the 
project. 

ITALY 

(IlEUTEn's  Engineehing  Service.) 

A  strike  of  dockworjsers  took  place  on 
March  18,  and  a  settlement  was  not 
arrived  at  until  the  end  of  the  month.  All 
discharging  operations  were  therefore 
held  up,  and  the  different  harbours 
crowded  with  ships.  It  has  been  ascer- 
tained that  a  debt  of  44.018  lire  is  owing 
by  the  Iloa  Ironworks  to  the  Italian 
Government  on  account  of  four  contracts 
for  supplies  of  steel.  The  Government 
have  given  the  firm  ten  days  in  which  to 
pay  the  debt. 

A  meeting  was  held  at  Prague  with  the 
obiect  of  calling  attention  to  the  use  of 
Trieste  as  a  transit  port  for  Czecho- 
slovakia. This  port  has  suffered  since  the 
war  as  a  result  of  the  difficulty  there  has 
been  in  resuming  shipping  operations. 


A  law  has  recently  been  passed 
authorising  th"  Government  to  arrange  a 
subsidy  of  200.000,000  lire,  distributed 
over  a  period  of  four  years,  for  the  benefit 
of  the  shipping  industry.  This  subsidy, 
it  is  hoped,  will  ease  the  present  ship- 
building crisis  and  reduce  unemployment 
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at  all  the  naval  clocks.  Immediately  the 
different  ships  are  built  they  will  be  placed 
at  the  disposal  of  the  State  at  a  prioe 
determined  by  the  firm  working'  under  the 
subsidy.  With  the  aliDve  sum  the 
Government  will  also  be  authorised  to 
purchase  ships  of  a  tonnage  above  500  tons 
in  course  of  construction  at  the  naval 
dockyards  at  June  30,  1921,  and  use  them 
either  as  passenger  or  transport  ships. 

A  further  Bill  has  been  presented  to 
Parliament  for  approval  authorising  the 
sum  of  1,750,000,000  lire  to  be  spent  by 
the  State  Railway.  This  sum,  together 
with  another  larg-e  sum  which  will  be 
authorised  later,  is  to  be  used  exclusively 
for  the  electrification  of  the  waterways, 
and  will  assure  continued  employment  to 
many  Italian  works  during"  the  next  five 
years. 

A  direct  telephonic  service  has  been 
institnted  between  Rome  and  Genoa  for 
use  during  the  World  Conference. 


FRANCE. 

(Retjteu's  Engineering  Service.) 
Proposed  Danzig-Silesia  Canal. — 
Tj  Information  learns  that  the  Baltic- 
Black  Sea  Syndicate,  composed  of  Polish 
notabilities,  has  conceived  the  idea  of  a 
coal  canal  between  Danzig  and  Silesia. 
The  authors  of  the  project  consider  that 
the  Polish  riverways  will  constitute  an 
important  factor  in  the  development  of 
commerce  between  the  east  and  west.  The 
canal  would  require  eight  years  to  con-! 
struct,  and  would  cost  350  million  gold 
francs.  It  would  serve  40  important 
towns  and  cross  a  mining  and  an  indus- 
trial region,  with  branches  to  Posen  and 
Warsaw.  The  goods  to  be  transported 
would  be  principally  coal,  peat,  timber, 
potatoes,  grain,  beetroots,  iron  ore  and 
building  materials.  The  canal  would  be 
of  great  imnortance  in  connection  with  the 
reconstruction  of  Russia,  as  it  would 
provide  a  direct  outlet  to  the  markets  of 
Southel'n  Russia  and  Central  Asia. 


ARGENTINA. 

(Reuter's  Engineering  Service.) 

The  Argentine  Government  has  decided 
to  decline  all  outside  offers — of  which 
many  have  been  submitted — to  clear  the 
channel  of  the  River  Plate  of  the  number 
of  vessels  (exceeding  15)  which  during  the 
past  few  years  have  been  wrecked  there, 
constituting"  a  continual  danger  to 
navigation.  British  engineering  firms 
and  contractors,  as  well  as  several  foreign 
speculators,  have  made  proposals  at  various 
periods  to  purchase  the  wrecks  from  the 
Government  and  to  dynamite  the  hulls 
with  a  view  to  disposing  of  the  various 
materials  salved.  These  plans  have  also 
been  rejected  bv  the  Government,  which, 
through  the  Ministry  of  Marine,  will 
carrv  nnt  the  wovk  on  its  own  acconnt,  the 
Public  Works  Department  furnishing  all 
necessary  dredges  and  flat-boats. 

A  contract  has  been  entered  into  for  the 
supnlv  of  a  number  of  oil-bnrnino-  loco- 
motives for  use  on  the  Puei-to-Deseado  line, 
the  fuel  being  snp])lied  from  Comodoro 


Rivadavia  petroleum  wells.  Hitherto, 
the  coal  imported  has  proved  prohibitively 
expensive  and  difficult  to  obtain  at  any 
price.  Oil  is  also  being"  supplied  in  coJi- 
sideiable  quantities  for  loading  tank 
steamers,  and  recently  the  Ministry  of 
Public  Works  has  authorised  the  construc- 
tion of  a  pipe-line  from  the  oil  tanks  at 
Caleta  Cordoba  (in  Chubut)  to  the  sea  for 
loading  petroleum  direct  on  to  the  tank 
steamers  which  carry  the  fuel  to  Buenos 
Aires. 

It  is  proposed  to  establish  the  weaving 
industry  upon  a  comprehensive  scale  in 
the  province  of  •Jujuy,  and  with  this  idea 
a  contract  has  been  entered  into  for  the 
provision  of  weaving  machines  of 
European  manufacture.  Two  complete 
installations  in  addition  to  two  27  h.p. 
motors  have  been  acfuiiTed  from  Belgium 
by  the  Government  of  the  province,  but  it 
is  sought  to  attract  the  competition  of 
other  foreign  manufacturers  of  weaving 
machinery,  a  preference  having  been 
expressed  for  those  of  British  origin. 

There  is  also  an  increased  demand  for 
flour-milling  machinerv,  the  counti'^''s  pro- 
duction of  flour  having  made  a  marked 
advance  during  the  past  few  years.  The 
annual  production  of  milled  wheat  now 
exceeds  1,345,000  tons,  of  flour  931,000 
tons,  and  of  by-products  391,385  tons. 

A  project  is  being  considered  by  the 
responsible  authorities  for  the  construc- 
tion of  permanent  dock  accommodation  for 
ocean  vessels  at  the  port  of  San,  Antonio 
Este.  Railwav  construction  on  the 
Decauville  principle,  in  connection  with 
the  extension  from  San  Antonio  to  I^ake 
Nahuel-Huapi  has  suffered  great  delav 
owing  to  the  shallow  lunlinin-  bcint;'  minblc 
to  accommodate  cnuslwise  vc-scls  bring- 
ing railway  nmterial  and  nincliinriy,  all  of 
which  has  now  to  be  trans->lii])|)f(l  at  con- 
siderable expense  to  lishter's  and  thence 
transferred  ashore.  While  the  cost  of 
constructing  the  44  kiloinrtres  of  rnilwav 
track  between  the  poi-t  of  San  Antonio 
and  the  town  will  be  heavv,  it  is  considered 
that  the  expenditure  will  be  more  than 
offset  bv  the  advantages  derived  from 
direct  unloading  from  ocean  vessels. 


RUSSIA. 

(Reuter's  Engineering  Service.) 
New  Electric  Concern. — The  Russian 
trade  delegation  leams  from  Moscow  that 
a  Kiev  joint  corporation  has  been  formed, 
jiarticipated  in  bt  the  Berlin  Electrical 
Co.,  to  restore  and  re-equip  Kiev  with 
electric  tramways,  power  stations,  water 
works  and  drainag'e.  The  contract  has 
been  concluded  for  three  year's. 

The  German  firm  of  Krupps  have 
obtained  a  concession  for  the  mechanical 
cultivation  of  50,000  hectares  in  the 
Salsk  district  of  the  Don  region. 

PiTTiCHASE  OF  Belgian  Rails  nv 
EiNNiSTT  Railways. — The  I'innish  rail- 
wav administration  has  decided  to  cout 
clnde  n  contract  with  a  Belgian  firm  for 
the  deliv^rv  of  about  15,000  ^ons  of  rails 
for  the  Finnish  railwavs.  Tlie  price  is 
abont  24  million  Finnisji  niaiks. 


LATIN  AMERICAN  ELECTRICAL 
ENGINEERING  NOTES. 

(Reuter's  Engineering  Service.) 
Bolivia. — A  commission  of  engineer- 
has  been  appointed  by  the  Bolivian 
Government  to  consider  plans  for  the  elec- 
trification of  the  Yungas  railway.  Ai 
present,  the  line  is  of  little  importance,  lu 
more  than  two  daily  ijassenger  trains  ard 
one  for  freight  being-  operated.  The  co>1 
of  electrifying  the  line  with  a  view  u 
future  development,  and  providiiifj 
l.SflOh.p.,  is  estimated  at  246,000  goh 
dollars  (£49,200). 

Nicaragua. — Work  has  almost  beei 
completed  upon  an  electric  plant  in  tlu 
city  of  Leon,  power  being  derived  from  j 
waterfall  in  close  proximity.  The  plan- 
will  be  of  such  a  dimension  as  to  suppl} 
the  whole  of  the  streets  and  buildings  n 
the  city  as  well  as  private  dwellings  ant 
factories  with  power. 

Paraguay. — In  Ypacarai  there  has  bee 
installed  an  electric  plant,  the  first  of  it. 
kiTid,  which  it  is  hoped  to  duplicate  in  ; 
neighbouring  town  at  no  distant  date. 

Honduras. — The  town  of  Comavagua  i 
likevrise  completing  an  electric  light  am 
Power  svstem,  while  a  contract  has  latel' 
been  entered  into  for  the  construction  o 
a  new  radio  station  in  the  neighbourhood 

Venezxtela. — A  new  536  li. p.  400kw 
turbine  has  been  added  to  the  existin; 
electric  light  .p4'ant  install^'d  at  Maracaibo 

Ecuador. — ^In  Ecuador  an  electric  ligh 
and  power  plant  for  the  town  of  Vincei 
will  slimtlv  be  built  at  an  approximat 
cost  of  60,000  sueres. 

Cuba. — The  present  month  is  expecte 
to  see  the  completion  of  an  electrical  i)lar 
of  2,000kw.  capacity,  for  some  tim 
under  construction  in  Cardenas  ("Reinibli 
of  Cuba).  The  approximate  cost  will  nc 
exceed  350,000  dols.  (£70,000). 

Brazil. — Satisfactory  progress  has  bee 
made  with  the  erection  of  the  two  larg 
electric  Gronwal  furnaces,  each  ( 
3,000kw.  capacitv,  now  being  instated  1 
a  Brazilian  metallurg-ical  company  holdin 
exclusive  Brazilian  rights  for  this  type  ( 
furnace.  It  is  thought  that  if  the  furnai 
l)roves  as  successful  in  Brazil  as  in  Euroj 
similar  orders  will  be  placed  in  other  citi< 
where  iron  and  steel  industries  are  beir. 
pursued,  and  which  it  is  the  object  of  +1 
Federal  Government  to  foster. 

Mexk^o. — An  electrically-oj)erated  co 
verter  plant  for  the  purpose  of  refining  o 
ihe  matte  and  copper  blister  on  the  spo! 
instead  of  shiiiping  it  abroad  for  refiniti 
is  now  being  erected  at  Santa  Rosali 
liovver  California.  Mexico,  at  a  cost 
over  1,000,000  dols.  (£200.000). 

Costa  Rica. — In  Cnsta  Rica  a  contvaj 
has  been  signed  for  the  purchase  of  lai' 
for  the  consfrnction  of  an  electric  lio-htai 
power    plant     for    the  mnnicipalitv 
.Mniuela  and  the  sun'ounding  towns.  Tij 
instaHi+ion    contract   has   not    yet  be-P 
awarded. 
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Short  practical  articles  solicited. 


Exceptionally  high  rates  paid. 


^team  Valve  Chest  Quickly  and  Cheaply 
Made  Off  Old  Castings. 

The  followinjr  paragraph  describes  how  a 
diameter  cast-iron  body   (Fig.  1), 


I  m. 


■itilising  the  old  casting  as  a  pattern, 
'  lefective  internally  only  owing  to  cor- 
I'osion,  was  prepared  in  the  pattern  shop, 


noulded 


hours  on 


biccount  of  the  urgent  nature  of  the  job. 
j;  in  the  fitting  shop  the  body  was 
I  stripped — cover,  valve,  spindle,  hand 
•ivheel,  and  brass  seat;  these  were  in  good 
(Condition  and  were  refitted  in  the  new 
L^asting.  Three  holes  were  then  drilled 
jiad  tapped,  one  in  each  flange  (Fig.  1  E), 


PLftTE. 


^  5iq  

To  Suit 
Bf^ftNCM  Core, 


-> 


Fia  ,Z 


\  for  use  when  withdrawing  the  casting  or 
^pattern  from  the  sand  ;  it  was  then  handed 
I  over  to  the  pattern  shop. 
1  A  strickle  was  first  made  to  strike  the 
I  body  core  in  loam,  to  allow  as  much  as 
I  possible  for  drying ;  the  branch  core  was 
made  in  a  standard.  5  in.  box,  which,  after 


drying  was  put  in  a  square  box,  two  sides 
of  which  were  cut  at  the  top  to  suit  the 
two  diameters  of  the  large  core  at  points 
marked  F  (Fig.  1),  then  rubbed  hollow  to 
the  template  provided  (Fig.  3),  thus  ensiir- 


ing  a  good  fit  on  the  bodj;-  core  when 
placed  in  the  mould. 

The  casting  was  now  mounted,  as  shown 
in  Fig.  1,  plugs  A,  facings  B,  and  core 
prints  C  fixed  on.  It  will  be  obvious,  by 
looking  at  tlie  sketch,  that  only  the  backs 
of  the  flanges  (Fig.  1  D),  would  have  a 
tendency  to  tear  up  the  mould  when 
removing  the  top  part  box,  and  drawing 
the  pattern  from  the  bottom  part.  This 


PLEASE  READ  CAREFULLY. 

For  this  jmirnal  we  want  crisp,  practical 
and  technical  articles  and  paragraphs,  ami 
we  are  prepared  to  pay  icell  for  <them.  Of 
the  many  who  read  technical  journals 
only  a  few  write.  Why  is  this  f  It  is 
not  because  they  have  notJung  to  write 
about,  because  every  experienced  en- 
gineer s  mind  is  a  storehouse  of  valuable 
information,  wjiether  he  he  manager, 
foreman,  draughtsman,  or  meclumdc.  We 
have  at  all  times  overcome  power-house 
troubles,  -problem  of  design,  or  work- 
shop difficulties  by  ingenious  devices. 
Sometimes  striking  methods  become  a 
habit,  and  we  do  not  realise  that  they  are 
e-xceptional  till  some  observer  expresses 
astonishm^erut . 

It  is  said  that  every  person  could  write 
one  good  novel,  and  it  is  certainly  true 
that  everyone  could  write  more  than  one 
useful  wri.nkle  or  valuable  article.  We 
write  and  urge  our  readers,  therefore,  to 
give  others  the  benefit  of  their  knowledge 
and.  experience. 

was  remedied  to  a  certain  extent  by  the 
moulder  bedding  thin  half-circles  of 
sheet  tin  cut  to  suit  the  job,  a  practically 
clean  lift  being  the  result. 

A  previous  breakdown,  something 
similar  to  the  one  described,  but  which 
had  two  branches  at  right  angles,  as  shown 
in  Fig.  3,  was  made  off  the  old  casting. 
This  was  made  possible  by  machining  ol¥ 
one  of  the  branch  flanges,  leaving  a 
check  the  required  thickness  of  the  flange, 
(Fiff.  3  A),  a  loose  yellow  pine  flange  being 
made  to  replace  it.  The  mould,  of  course, 
in  this  case,  was  three-parted. 


A  Drag  for  the  Cupola  Refuse. 

Those  faiiiiliai'  with  the  drop  bottom 
ciipola  will  recognise  the  laborious  nature 
of  the  Avork  involved  in  removing  the 
debris  after  the  cupola  ha.s  been  drawn. 
Even  though  the  mixture  of  a.sh,  slag, 
metal  and  partly  burnt  coke  maj-  be 
cooled,  the  heat  from  the  furnace  is  such 
as  to  render  its  removal  anything  but  a 
pleasant  task.  In  some  foundries  the 
refuse  must  be  cleared  quickly  after  the 
draw,  while  in  others,  where  the  severe 
nature  of  the  work  is  recognised,  it  is  left 
till  the  following  morning  when  it  can  be 
removed  more  conveniently.  The  draw 
can,  however,  be  removed  directly  after 
the  bottom  has  been  dropped,  without 
unnecessary  hardship,  by  adopting  the 
devise  illustrated  in  Fig.  1. 

The  arrang-enient  merely  consists  of  a 
rectangular  cast-iron  plate  having  a  long 
bolt  secured  to  its  centre.  The  device  is 
located  under  the  cupola,  as  shown  in  Fig. 
2,  and  at  one  side  so  that  when  the 
furnace  bottom  has  been  dropped,  the 
refii-^c  can  be  drawn  clear  of  cupola  by 
(Migii^^iiig  a  crane  to  the  bolt  and  using 
the  plate  as  a  drag  or  rake.    Where  it  i-. 


Figs.  1  and  2. 

not  possible  to  have  the  direct  use  of  a 
traveller  for  pulling  the  drag,  it  is  fre- 
quently possible  to  make  use  of  a  pulley 
block  so  that  some  crane  in  the  vicinity 
may  be  used. 

Apart  from  the  humane  advantages  of 
such  a  drag,  it  has  a  certain  economical 
value  in  that  it  gives  better  facilities  for 
redeeming  unburnt  coke  from  the  last 
chars'e. 
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The  Bottom  or  Centre-blast  Cupola  Tuyere. 


Every  foundryman  has  his  own  ideas  of 
what  is  the  best  cupola  practice,  and  it  is 
not  too  much  to  say  that  skilful  operation 
is  as  important  as  design.  Therefore,  a 
drop-bottom  cupola,  say,  may  be  eminently' 
suQces^lul  in  one  foundry  and  a  source  of 
much  trouble  in  another.  In  an  interesting 
article  in  the  Canadian  Foundryman  a  good 
argument  is  advanced  by  the  author  for 
the  bottom  cupola  tuyerp. 

A  tuyere, '/ when  rplaced  in  the  bottom*  of 
a  cupola,  unlike  a  side  tuyere,  is  brought 
in  direct  contact  with  heated  fuel  and 
melted  iron,  and  it  mu.st  be  made  of  a  heat- 
resisting  material,  or  protected  by  some 
such  material  if  made  of  iron. 

The  tuyere  shown  in  the  illustration  is 
made  of  cast  iron  and  is  jorovided  with 
water  space  between  the  outside  and  the 
inside,  through  which  a  stream  of  water 
con.stantly  flows  when  the  tuyere  is  in  use, 
from  a  small  pipe  connected  with  a  tank 
placed  alongside  the  cupola  or  on .  the 
scaffold.  It  has  not  been  found  necessary 
to  keep  the  tuyere  cool  with  water  in  short 
heats,  for  the  heat  in  a  cupola  under  the 
tuyere  is  not  sufficiently  intense  to  melt 
cast  iron,  and  the  tuyere  may  be  sufficiently 
protected  against  molten  iron  dropping 
w^on  it  or  coming  in  contact  with  it  by  having 
a  thick  daubing  of  refractory  material  held 
in  place  by  the  jjrickers  cast  on  the  tuyere. 
The  mouth  of  the  tuyere  must  be  covered 
to  prevent  melted  iron,  slag  and  fuel  from 
dropping  into  it  in  their  descent  to  the  bottom 
of  the  cupola.  This  is  done  with  a  rounded 
cap  placed  on  top  of  the  tuyere  to  throw 
off  the  melted  iron  and  slag,  and  the  blast 
is  admitted  to  the  cupola  through  an  opening 
around  the  tuyere  under  the  cap,  as  indicated 
by  the  arrows.  This  tuyere,  it  must  be 
understood,  is  movable,  so  that  the  workman 
can  get  inside  of  the  cupola  to  pick  it  out 
and  daub  the  lining,  and  each  time  it  is 
used  it  must  be  carefully  daubed  and  dried 


CORROSION. 


Tlie  Institution  of  Civil  Engineers, 
together  with  the  department  of  scientifie 
and  industrial  research  e.stablished  some 
(iO  years  ago,  a  committee  for  investi- 
gating the  deterioration  of  structures 
exposed  to  the  action  of  sea  water.  An 
imjDortant  part  of  the  committee's  work 
relates  to  the  corrosion  of  ferrous  metals, 
and  Sir  Robert  Hadfield,  a  member  of  the 
cojnniittee,  was  consulted  as  to  the  most 
desirable  materials  to  be  submitted  to  test. 

?l':]ie  various  specimens  have  nQw  been 
prepared,  ready  to  go  to  the  test  stations 
at  home  and  abroad,  and  Sir  Robert 
Hadfiold  in  a  paper  read  before  the  institu- 
tion describes  them.  The  research  covers 
14  types  of  ferrous  material — ihree 
varieties  of  rolled  and  forged  irons,  four 
of  carbon  steels,  five   of   special  steels 


By  GEO.  O.  VAIR. 

the  same  as  is  done  with  the  ladles  before 
being  put  in  place  again.  If  the  cupola 
is  large  enough  to  admit  a  man  between 
the  tuyere  and  the  lining  of  the  cupola, 
this  will  not  be  necessary. 

In  my  experiments  T  did  not  use  the  side 
tuyeres  at  all,  depending  entirely  on  the 
centre  one,  and  as  I  have  already  said,  the 
brick  walls  had  no  slag  sticking  to  them, 
and, they  showed  i)o  signs  of  being  burned, 


ir.)i  3    ,;•  -jua 


Ceutie-blh.st  Cupula  Tuyere. 

but  the  tuyere  would  be  covered  with  slag 
and  iron  to  such  an  extent  that  on  some 
occasions  it  prevented  the  bottom  from 
properly  dropping  out.  I  did  not-  carry 
my  experiments  far  enough  to  convince 
myself  that  the  centre  tuyere  was  a  success 
as  I  was  not  in  my  own  shop,  birt  I  have 
thought  since  that  it  is  worth  looking  into. 
There  are  so  many  improved  refractories 
now  to  what  there  were  formerly,  that  I 


(including  "  non-rusting  "  steel),  and 
two  of  cast  irons — and  there  are  1,330 
separate  specimens,  of  which  955  have 
already  been  allocated  for  tests.  The 
specimens,  except  those  of  cast  iron,  are 
in  the  form  of  rolled  bars,  and  all  are 
24  in.  long,  3  in.  broad  and  iin.  thick. 
]"]acli  of  the  materials  was  prepared  with- 
out further  heat  treatment,  but  at  Sir 
Robert  Hadfield's  suggestion,  one  bar  of 
each  material,  except  the  cast  irons,  was 
heat  treated. 

Discussing  corrosion  generally,  Sir 
Robert  Hadfield  mentioned  thai 
diaphragm  plates  made  of  rustless  steel 
had  been  placed  in  the  hulls  of  submarines 
and  had  proved  imniiine  to  se.^-water 
corrosion.  He  calculated  that  of  the 
wnvld's  output  of  iron  and  steel  since 
1860,  which  was  estip-ated  at 
1,860,000,000  tons,  about  060,000,000 
tons  had  been  lost  by  rusting.  The 
present  annual  cost  of  the  wantage  due  to 
rusting  was  probably  £700,000,000. 


see  no  reason  why  the  upright  part,  in.stead  j 
of  being  daubed,  could  not  be  made  of 
refractory  material.  The  foundry  could  be 
provided  with  moulds  in  which  to  make  the  i 
two  parts  of  the  tuyere,  or  they  could 
arrange  to  have  them  made  at  some  place 
where  this  was  the  regular  line  of  work. 
For  comparatively  small  sizes  of  cujjola,  the 
centre  blast  could  be  used  by  itself  while 
in  large  sizes  the  outside  tuyeres  would  be 
the  auxiliaries.  The  centre  blast  would 
certainly  be  a  great  saving  in  linings,  as  it 
is  the  blast,  more  than  the  fire,  that  wears 
out  the  bricks.  The  wind  pipe  should  be 
under  the  floor,  and  come  straight  up  under 
the  centre  of  the  cupola,  and  extend  to  near 
the  top  of  where  the  sand  bottom  would  be. 
Here  the  tuyere  would  begin.  The  bottom 
would  have  to  be  two  doors  hinged  at 
opposite  sides  and  notched  so  as  to  fit 
around  the  upright  pipe  and  fall  in  both 
directions  when  dropped.  A  certain  amount 
of  care  would  be  required  to  prevent  the 
iron  from  leaking  around  the  uj^right  pipe. 
If  the  dcors  do  not  fit  properly,  small  plates 
could  be  made  to  the  exact  fit  and  rammed 
into  the  bottom.  It  is  not  at  all  likely 
that  any  saving  in  fuel  would  be  effected 
by  the  use  of  tfie  centre  blast,  but  there 
are  two  features  which  must  be  conceded  as 
advantages- — it  could  be  made  to  supply  air 
to  the  centre  of  the  fire  when  the  diameter 
of  the  cupola  is  too  great  for  the  aii'  from 
the  side  tuyeres  to  reach,  and  secondly  it 
could  be  used  in  small  cupolas  without  any 
side  tuyeres,  and  be  a  great  saving  on  the 
firebrick  lining  of  the  cupola.  The  blast 
invariably  goes  up  the  brick  linirg  in  jre  i 
ference  to  anywhere  else,  and  cuts  it  away 
The  tuyere  as  shown  in  the  illustration  hat! 
all  the  advantages  of  a  firebrick  one,  provide  c 
it  is  covered  with  proper  material  anc 
properly  burned.  This  is  not  an  expensive 
line  of  experimenting,  and  might  be  the 
means  of  bringing  out  some  valuable  accom- 
plishments. 


TESTING  NEW  PARACHUTE. 

At  the  London  Air  Station  during  tlu 
past  week  a  new  life-saving  device  for  air- 
men  shot  down   in   aerial   combat  wa.' 
tested.      The  device  is  the  invention  o 
Ca.thorpe  Aerial  Patents,  and  is  intendec 
automatically  to  lift  an  airman  out  of  Lii 
machine  when  it  is  diving  out  of  control! 
and   gently   float   him   down   to  earth 
Immediately  it  is  found  that  the  machinii 
i.s  out  of  control  the  pilot  flings  out  ! 
pocket  parachute  which,  opening  in  tlv 
rush  of  wind,  drag-s  out  another  lar,<je- 
parachute.    This,  in  turn,  lifts  the  piln 
from  his  seat,  the    aeroplane  ccntinuiiui 
its  headlong  dive  to  the  eaxtli.  Captaiil 
A.  F.  Muir,  who  carried  out  the  t-estj 
climbed  to  a  height  of  several  thousanJ 
feet,  then,  putting-  macliine  into  a  ste6]l 
dive,  tlnew  outthe  pocket  ]iarachnte.  Itwal 
found  the  apjiaratus  worked  perfectly,  an' 
lifted  a  heavy  dummy  figure  from  the  aero 
plane,  descending  slowly  with  it  tothe  earth 
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kUNITED  STATES  PROGRESS 
^        IN  RADIOGRAPHY. 

1  (By  Our  Own  Correspondent.) 

[fc'^OE  spe^,  there  has  been  nothing  in  the  record 
[f  American  industrial  progress  that  surpasses  the 
j-.xpansion  of  the  facilities  for  making  radio- 
telephone appliances.  It  is  not  a  scientist  here 
I  nd  a  student  tliere,  but  "the  public"  that  has 
aken  up  the  use  of  this  new  commercial 
1)henomenon. 

i  In  America  the  radio-telephone  has  become  avail- 
\  ble  to  eveiyone,  and  it  is  now  so  entirely  prac- 
i  icable  that  a  child  can  make  the  adjustments  that 
Kre  required  for  receiving, 
'discovery  of  Radiography. 

I  Newton  and  the  falling  apple  have  become 
'amous,  and  wlio  shall  say  that  de  Forest  will  not 
,  ake  his  place  with  Newton  in  the  school  books  of 
he  future  because  he  did  not  pass  as  trivial  the 
J''!utterings  of  his  Welsbach  light,  and  blame  them 
fm  an,  inefficient  gas  company,  but,  instead,  was 
j^oossess^d  of  enough  of  the  essentials  of  successful 
j'-esearch  to  realise  tliat  the  electrical  experiments 
1  le  was  conducting  were  responsible  for  the  inter- 
'■uption  of  this  experiment.  That  vai'ying  flame 
!;tarted  him  upon  the  road  to  an  epoch-making 
.  nvention.  It  was,  however,  one  Eypinsky,  who  in 
■  1921  set  up  a  broadcasting  station  in  Pittsburg,  to 
:' 3ntertain  nea.rby  amateurs,  who  put  the  match  to 
''the  fire.  He  is  the  "father  of  radio-broad- 
^casting,"  in  America  at  any  rate. 
;^The  Exhibition. 

i_  I  attended  the  second  annual  radiographic 
l^exliibition,  which  was  held  in  the  restricted  space 
^of  the  roof  garden  of  the  Hotel  Pennsylvania,  -in 
jlNew  York.  The  attendance  during  the  week  was 
.50,000;  last  year  only  6,000  visited  the  first  show. 
"Indeed,  so  great  was  the  interest  in  this  new 
I  servant  of  civilisation,  one  of  the  greatest  of  modern 
-miracles,  that  when  more  than  attended  the  whole 
'week's  show  last  year  tried  to  crowd  in  the  first 
■night,  the  doors  had  to  be  closed. 
1^  There  was,  of  course,  every  kind  of  appliance  to 
I  be  seen  that  this  infant  industry  has  so  far 
'developed.  The  novelty  of  the  exhibition  was  the 
>  radio-controlled  automobile — and  I  seem  >  to 
,a'eraember  a  full-sized  car  doing  like  "stunts"  on' 
!  the  Embankment  a  year  or  more  agq.  Thp  small,, 
f'torpedo-shaped,    passengerless   car  ran   about  the 

floor  propelled  hy  a  radio-wave  135  me);6rs  in 
'  length.  Two  motor-cycle  storage  cells  of  six  volts 
jeach  furnish  the  motiye  power,  and  there  are  37 

other  batteries  used  for  the  control  of  the 
'mechanism.  Une  circuit  drives  the  car  to  the  right, 
t'another  to  the  left,  a  third  for  straight  ahead  and 
'lithe  fourth  for  reverse.  In  all  there  are  12  of  these 
^..circuits.       The  inventor,   Mr.   E.   F.    Glavin,  of 

Tuckahoe,  N.Y.,  maintains  that  his  system  is 
,;entirely  detached  from  the  experiments  of  John 
I'Hays  Hammond,  junr.,  and  others,  which  resulted 
'iin  the  successful  control  by  radiography  of  the 
irll.S.  battleship  Iowa  at  sea. 

I'  Another  exhibit  which  attracted  particular  atten- 
,'tion  was  a  concert  grand  which  could  fill  a  large 
I'hall  with  concert  music,  while  a  small  item  that 
.had  to  be  searched  for  was  a  little  attachment  that 
■.made  it  practicable  to  use  the  horn  of  an  ordinary 
["phonograph  as  an  amplifier. 
,^Uses  of  Radiography  in  America, 
j  It  is  the  broadcasting  station  that  has  aroused 
jitlie  nation-wide  interest,  and  as  the  uses  to  which 
[this  new  means  of  communication  is  being  put  are 
1 50  numerous  space  forbids  more  than  a  brief 
fenumei-ation  of  them  as  they  have  been  and  are 
I  seing  applied  in  America. 

1^  There  are  daily  concerts,  readings,,  lectures,  news 
I  >f  the  world,  weather  reports,  etc.  ;  medical 
I  ectures  are  now  being  sent  out  from  Wa-^hington 
«;hree  times  a  week  bv  the  public  health  officials  of 
\^/he  U;S.  Government ;  Tufts  Col'ege  has  already 
I  irranged  to  send  out  a  free  radiographic  university 
'Murse  frorn  its  broadca<^ting  station  at  Medford 
jHils'de,  Mass.,  and  the  New  York  Universitv  is 
j^^reparing  to  set  up  a  wireless  course  in  virtually 
jul  subjects  taught  at  the  university,  including 
French,,  Spanish  and  other  modern  languages,  also 
I  Latm. 

iOvwwhelmed  with  Orders. 

[  What  the  present  status  of  the  radiographic  Inisi- 
I  less  mav  be  there  is  nn  available  means  of  finding 
l^5ut,.6ven  approximately.  In  th''s  country  there 
I,ire  fully  -SQ  lavgp  concerns  engaged  in  the  manu- 
1  acture  of  receving  sets.  It  is  authoritatively 
■ta.'ed  that  within  the  lare  area  Iving  east  of  the 
]«iss:ss:ppi  river  and  north  of  Washington  DC 
I  Jiere  are  fully  150,000  private  receiving  sets  within 
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the  range  of  the  broadcasting  station  at  Newark, 
N.J.  Makers  of  apparatus  are  flooded-  with  orders. 
There  is  no  doubt  that  there  are  millions  of  dollars 
of  orders  now  on  the  books  of  New  York  dealers 
that  can  never  be  filled  because  it  is  impossible 
for  the  factories  controlling  the  principal  patent 
rights  to  turn  out  their  products  in  sufficient  quan- 
tities. One  small  dealer  who  in  the  past  four 
years  has  been  satisfied  by  doing  an  ordinary 
business  in  electrical  supplies  showed  a  Press  repre- 
sentative orders  on  his  books  for  more  than 
1,000,000  dols.  worth  of  radio-telephone  supplies. 
The  Western  Electric  Co.  has  perfected  a  loud- 
speaking  device  which  has  not  yet  been  placed  on 
the  market,  and  upon  which  no  price  has  been 
fixed,  yet  there  are  orders  on  hand  for  neanly 
2,000,  and  they  will  be  turning  these  devices  out 
at  the  rate  of  5,000  a  month  within  a  few  weeks. 
Ironclad  Patent  Control. 

Production  is  limited  by  private  capital.  Many 
of  the  parts  essential  to  a  complete  equipment  are 
protected  in  this  way,  and  it  is  said  that  some  of 
these  patents  are  so  ironclad  that  they  positively 
prohibit  the  importation  of  German  or  other 
foreign  ^"supplies,  such  as  would  ordinarily  "com- 
pete in  this  market.  There  are  4,000  sets  of  Ger- 
man make  which  have  been  held  up  indefinitely  by 
an  Order  of  the  Court  secured  by  the  Westing- 
house  Co.,  which  claims  a  violation  of  basic 
patents.  So  great  is  the  present  demand  that  this 
company  is  working  three  shifts  of  men  daily. 
Popular  sets  range  in  price  from  5  dols.  to  350  dols. 
each,  which,  for  reliable  service  under  all  condi- 
tions, are  riot  intended  to  be  used  beyond  a  radius 
of  100  miles,  dealers  being  warned  against  mis- 
representation of  the  range  of  the  sets  they  sell. 

It  is  obvious  that  the  demand  seems  greater  than 
it  really  is,  because,  as  is  always  the  case  when 
there  is  a  scarcity  of  any  commodity,  one  dealer 
may  call  on  a  dozen  or  more  different  supply 
houses  in  his  endeavour  to  fill  his  needs. 
Radiophone  in  Shipping. 

For  some  time  to  come  the  radiophone  will 
probably  find  its  greatest  field  in  the  shipping 
trade.  The  necessity  of  sending  a  tug  to  quaran- 
tine with  owner's  instructions  passed  with  the 
compulsory  installation  of  the  wireless  telegraph 
on  ocean-going  vessels.  To-day,  with  hand  lines 
linked  to  radio-telephones,  the  shore  office  can 
converse  directly  with  the  ship,  as  has  been  demon- 
strated aboard  the  America,  which  has  been  kept 
in  communication  with  the  shore  so  that  a  New 
York  ship  news  reporter  telephoned  his  paper  a 
detailed  account  of  the  voyage  when  at  a  distance 
of  360  miles  from  port;  this  feat  was  accomplished 
by  means  of  a  recently-invented  duplex  equipment, 
while  during  the  last  voyage  of  this  steamer  shore 
to  shore  telephone  communications  were  kept  up  all 
the  way  across  the  Atlanfic.  It  is  also  officially 
announced  that  when  the  reconditioning  of  the 
Leviathan  is  completed  she  will  be  equipped  with 
radiophone  connections  in  even  first-class  state- 
rooms so  that  passengers  can  call  up  tlieir  friends 
ashore  before  the  ship  arrives. 

Radiography  is  also  to  abolish  another  danger 
to  shipping.  A  wireless  compass  system  is  being 
established  along  the  ocean  and  lake  shores  of 
the  United  States.  Three  such  stations  are  already 
in  operation  in  and  about  New  York  harbour.  The 
N.Y.  Towboat  Exchange  has  decided  to  instal 
radiophone  sets  on  all  its  boats,  and  the  U.S. 
Coast  Guard  Service,  in  co-operation  with  the 
Bureau  of  Standards,  have  satisfactorily  solved 
the  problem  of  telephone  communication  between 
motor  lifeboats  and  shore  stations,  as  I  told 
J'Jni/inr'criiiri  World  readers  many  weeks  ago. 

The  Radiophone  Ashore. 

On  land  the  Rock  Island  Railroad  is  having  tests 
conducted  by  radiophone  companies  to  decide 
whether  it  will  be  practicable  to  operate  radio- 
phones on  its  thvough  trains  from  Chicago  to  the 
Pacific  Coast.  Farmers  are  taking  the  system  up 
with  an  eye  to  the  material  benefit«  to  be  derived. 
Plans  are  being  worked  by  which  thev  will  receive 
weather  reports  and  market  quotations  on  farm 
products  each  day.  The  service  is  to  be  established 
in  several  of  the  more  expensive  apartment  houses 
in  New  York  City  as  a  part  of  the  permanent 
buildin  gse'-vice,  since  a  single  aerial  will  serve  for 
every  tenaVit. 

The  poTce  have  employed  broadcasting  as  a 
means  of  sending  out  descriptions  of  offenders 
"  wantf-d."  Every  policeman  in  Chicago  is  to 
be  furnished  with  a  miniature  receiving  radiophone 
which  will  be  so  small  as  to  be  easily  carried  in  a, 
side  pocket.  Headquarters  wiHl  broadcast  reports 
as  needed.    The  same  city  is  also  to  instal  appara- 
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tus  in  its  police  patrol  wagons  and  official  automo- 
biles. 

Low  Cost  of  Service. 

The  man  in  chare  of  the  U.S.  Post  Office  radio- 
graph has  stated  that  the  Government  could  reach 
the  public  of  the  United  States  with  broadcasts 
daily  at  a  cost  of  three-quarters  of  a  cent  per 
person  per  year.  There  are  now  16  stations  in  the 
Post  Office  air  route. 

The  navy  is  sending  daily  messages  of  some  2,000 
words  from  the  Philippine  Islands  to  San  Fran: 
Cisco,  more  than  6,000  miles;  the  service  has  been 
continuous  for  more  than  a  year. 

It  was  but  natural  that  the  organised,  apj^rteurs 
should  plead  for  liberal  treatment  when  the  Govern- 
ment had  the  question  of  i-egulation  under  con- 
sideration. Their  argument  was  based  on  the  recent 
Minnesota  storm,  when  all  the  telephone  and  tele- 
graph wires  were  down  for  many  miles'  around 
the  centre  of  the  blizzard,  and  the  only  communi- 
cation with  the  outside  was  established  by 
amateurs  broadcasting  and  relaying  the  news. 
Commercial  broadcasting  stations  have  to  obtain 
Government  permission  to  operate,  and  many  such 
permits  are  being  granted.  Tentative,  wave  lengths 
to  the  number  of  20  have  been  recommended  for 
various  users  by  the  Government  radio-telephone 
conference.  It  is  suggested  that  amateurs  be  given 
from  200  to  275  meter-long  vibrations.  There  can 
be  no  doubt  that  the  existing  muddle  will  be 
cleared  up  in  the  near  future.  A  system  of  zoning 
was  also  recommended,  which  provides  for  mapping 
out  various  areas  for  definite  services  according  to 
their  importance  and  scope. 
The  Future. 

What  of  the  future?  Major-General  Squier, 
Chief  Signal  Corps  Ofllicer  of  the  Army,  favours 
giving  amateurs  the  broadest  possible  opportunity 
for  development,  since  it  is  his  opinion  that  by 
so  doing  the  rapidest  possible  progress  will  be 
made.  Dr.  Steinmetz.  of  the  General  Electric  Co., 
considers  the  supposition  well  founded  t^iat  recent 
performances  of  low-power  sending  apparatus  in 
trnnsni'tt^ns  messages  to  surprising  distances  gave 
an  iM'li' Ml  ii-n  that  the  radiations  peculiar  to  wire- 
less trniisniission  pass  with  equal  ease  through  the 
earth  as  through,  the  ether.  One  also  gathers  an 
idea  of  the  imp|-pvements  expected  in  the  near 
future  from  a  recommendation  to  dealers  not  to 
arrange  for  more  than  a  month's  stock,  because 
chanses  are  being  made  in  all  forms  of  equipment, 
and  there  will  be  more  and  still  greater  changes. 
It  is  a.iso  predicted  that  very  soon  arranarements 
will  be  made  with  the  Government  so  that  broad- 
casting stations,  placed  at  strategic  points  through- 
out the  land,  will  operate  continuously  for  18  hours 
daily. 

secretary  Hoover's  Estimate. 

There  are  more  than  25  radiographic  clubs  in  the 
New  York  di.'tric*  formed  to  study  this  fascinat- 
ing subiect.  And,  be  it  said,  those  responsible  for 
the  land  telephones  are  unanimous  in  the  opinion 
that  the  newcomer  in  the  field  will  supplement 
and  not  compete  with  the  old-established  wire 
system.  ' 

Herbert  Hoover.  Secretary  of  the  Department  of 
Commerce,  has  just  announced  that  there  are 
POO, 000  or  more  receiving  sets  now  in  operation  in 
the  United  States,  and  that  two-thirds  of 
these  have  been  installed  within  the  last  two  or 
three  months,  from  which  it  is  hardly  surprising 
to  learn  that  radio  magazines  are  in  such  great 
demand  that  their  prices  have  been,  in  many  cases, 
incea^ed  by  5  cents  each  issue  and  are  generally 
sold  out  on  the  day  of  publication.  New  ones  are 
apnearing  monthly,  though  many  of  them  have 
little  merit. 

With  a  development  announced  recently  that 
Major-GeneraJ  Squier  has  invented  a  method  by 
which  receiving  can  be  done  by  attaching  '  the 
receiv'ng  instrument  to  the  electric  light  socket, 
thus  doing  away  with  the  necessity  of  antenna, 
while  now,  accordinsj  to  a  despatch  from  Wash- 
ington, the  same  military  authority  is  working  on 
a  wire'ess  receiving  set  that  he  hopes  ultimately 
to  reduce  to  the  form,  shape  and  s'ze  of  a  walking 
yet  made,  the  product  of  a  Pittsburg  enthusiast, 
the  alTa'r  beinff  but  tin.  long  and  +  in.  wide,  and 
stick,  an''  with  a.  radio  set  said  to  be  the  smalles.t 
which  will  actunllv  work.  One  is  incb'ned  to  agrf^e 
with  an  ob<:er\'er  who  sees  a  time  in  the  not  distant 
futu'-p  \vhen  the  .Anier'Van  schoolboy  can  p'av  with 
the  European  youth  through  the  ether  as  he  used 
to  plav  with  the  bov  across  the  street  with  tin 
cans  and  string,  and  that  a  generation  of  such 
schoolbnys  bpcomiug  grown  might  acquire  a  new 
conception  of  the  world  and  of  the  relations  of 
nations. 
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QUERIES  AND  REPLIES. 


We  invite  our  readers  to  submit  practical  problems 
for  solution  by  our  staff,  or  by  otiier  readers. 
Replies  will  be  paid  for. 


REPLIES. 

Installing  a  Cupola. — Selecting  a  cupola  for  a 
small  foundry  should  not  be  a  very  ddfficult 
problem.  Several  well-known  firms  specialise  in 
such  equipment,  and  their  productions  generally 
give  very  satisfactory  results.  The  probable 
weight  per  cast  should  first  be  determined  approxi- 
mately, and  a  furnace  of  greater  capacity  chosen, 
so  that  any  increase  of  output,  which  probably 
may  take  place  at  a  future  date,  can  easily  be 


Fig.  1. 


dealt  with.  The  type  of  cupola  in  common  use  is 
equipped  with  a  collapsible  bottom,  and  is  the 
most  convenient  method  of  clearing  the  ashes  after 
the  cast  is  completed.  There  are  some  foundi-ymen 
who  prefer  the  type  which  distributes  the  forced 
draught,  by  means  of  an  air-belt  casing,  art,  four 
different  points,  while  others  favour  a  direct 
pressure  at  two  points  located  at  either  side  of  the 
furnace.  My  opinion  is  that  the  latter  type  gives 
much    quicker   results.       The    forced    draught  is 


Fig.  2. 


undoubtedly  a  matter  of  vital  importance,  and 
should  receive  careful  consideration.  The  most 
reliable  installation  is  probably  the  combined  motor 
atad  fan,  which,  besides  being  economical  ils  regards 
cost  of  ruiming,  has  the  advantage  of  occupying 
an  almost  negligible  amount  of  space.  The  distance 
which  the  air  has  to  travel  should  be  made  as  short 
as  possible.  Fig.  1  is  a  sketch  of  the  lower  part 
of  a  cupola,  showing  part  section  of  the  air  belt; 
the  inlets  for  the  direct-blast  type  are  fi.xed  to  the 
casing  of  the  furnace  itself.  Fig.  2  shows  an 
arrangement  at  the  top  of  the  furnace  to  prevent 
sparks  fl.ying,  which  would  perhaps  cause  damage 
to  adjacent  property  by  fire. — R.  Petrie  (Eccles). 
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Steampipe  Vibration. — "  Engineer  in-Charge  "  has 
liardly  given  sufficient  data  on  which  to  come  to 
an  opinion  definitely  on  this  particular  case;  there 
are  many  causes  which  tend  to  set  up  pipe  vibra- 
tion. In  the  first  place,  is  the  pipe  between  the 
steam  header  and  the  high-pressure  engine  sup- 
ported sufficiently  ?  Or,  is  support  sought  from  a 
wall-box  pedestal,  in  which  the  pipe  is  supposed  to 
rest  on  the  bearing  provided  as  it  goes  through  the 
wall  fi-oni  boiler  house  to  engine  room  ?  This  ques- 
tion is  asked  because,  as  a  rule,  such  supports  are 
either  useless  or  worse  than  useless.  The  pipe  is 
erected  in  position,  and  then  the  wall  box  is 
adjusted  to  take  the  weight  of  the  pipe;  when  steam 
is  turned  on,  and  the  pipe  warmed  up,  the  natural 
expansion  and  movement  of  the  pipe  range  as  a 
whole,  or  of  this  particular  length  if  the  range  is 
well  anchored,  will  lift  the  pipe  clear  of  the  seat 
in  the  wall  box,  and  will  throw  the  support  of 
this  length  on  to  the  steam  separator,  if  there  is 
one,  or  the  steam  stop  valve  flange  at  the  engine 
end,  and  of  the  last  flange  behind  the  wall  box 
at  the  boiler  end;  if •  this  matter  is  sought  to  be 
remedied  by  adjusting  the  wall-box  bearing  to  the 
pipe  whilst  steam  is  passing,  then,  as  soon  as  the 
pipe  range  is  shut  down  and  cooling  and  contraction 
takes  place,  the  pipe  length  will  be  forced  by  this 
contraction  on  to  the  wall-box  seating,  and  prac- 
tically bent  over  it,  as  long  as  ever  the  range  is 
down.  Thus,  in  one  case,  the  support  is  no  use, 
and  in  the  othfer  it  is  a  positive  source  of  mischief. 
If  there  is  no  other  support  between  these  two 
points  than  the  type  suggested,  then  take  a  support 
on  the  engine-room  side  of  the  wall  by  means  of  a 
steel  stay-rod  coming  vertically  down  from  a  wall 
bracket,  and  supporting  a  mild  steel  collar  which 
encircles  the  pipe.  Make  the  collar,  say,  6  in.  wide, 
depending  on  size  of  the  pipe,  and  attach  it  to  the 
vertical  stay-rod  by  a  screwed  end;  and,  more 
important  still,  two  weH-locked  and  secured  nuts. 
With  a  long  run  of  pipe  between  these  two  points 
it  will  be  advisable  to  support  the  pipe  not  only 
at  the  engine  itself,  but  perhaps  also  midway  along 
the  run.  Another  cause  is  that  the  provision  for 
expansion  in  the  whole  steam  range  is  not  ade- 
quate, or,  if  it  has  at  first  been  adequate,  is  not 
now  efficient,  say,  as  a  stuck-up  expansion  joint 
of  the  sliding-gland  type.  The  only  remedy  for 
this  is  to  go  round  the  whole  range,  see  where  the 
pipes  are  resting  on  their  supposed  suppfirts,  and 
where  they  have  lifted  clear  of  them  whilst  under 
steam,  and  then  to  make  arrangements  to  take  the 
weight  of  the  pipes  from  the  walls  of  the  building 
by  supporting  them  in  mild  steel  straps,  as  sug- 
gested; these  may  be  supported  from  a  wall  bracket, 
the  roof,  or,  in  very  special  cases,  from  a  special 
gantry  firmly  fixed  on  the  floor,  and  from  which 
the  pipe  is  susupended,  but  firmly  held  by  the 
straps.  Another  cause  for  vibration,  as  described 
in  the  query,  is  that  the  steampipes  are  too  small 
to  be  worked  without  a  steam  dryer  or  separator 
at  the  engine  end;  this  is  especially  the  case  with 
a  slow-running,  trip-valve  engine,  particularly  if  it 
works  on  anything  of  a  varying  load.  The  steam 
to  a  slow-speed  engine  is  first  of  all  demanded  in 
fairly  large  volume  to  fill  the  high-pressure 
cylinder  up  to  cut-off  point.  Cut-off  occurs  with 
shaiipii'  ss  and  decision  if  the  trip  gear  is  in  good 
order,  willi  the  result  that  the  fairly  rapidly- 
moving  volume  of  steam  is  suddenly  arrested;  there 
being  no  steam  dryer,  this  sudden  stoppage  gives 
the  whole  of  the  piping  between  the  engine  and 
steam  header  a  decided  shock,  and  being  repeated, 
say,  twice  65  times  a  minute,  soon  sets  up  annoy- 
ing vibrations  in  the  pipe  line.  The  use  of  a  sepa- 
rator not  only  traps  water  and  small  pieces  of  dirt 
out  of  the  steam,  but  it  acts  as  a  reservoir  for  the 
engine  to  pull  on.  and  for  the  boilers  to  fill  up;  as 
a  result,  the  engine  takes  away  all  the  steam  it 
requires  without  setting  up  any  periodic  disturb- 
ance in  the  pipe  line,  and  the  vibration  is  avoided. 
If  there  is  a  steam  dryer,  this  cause  must  be  ruled 
out,  unless  it  is  of  very  small  dimensions :  it  should 
be  at  least  ten  times  the  volume  of  the  high- 
pressure  cylinder.  There  is  another  point  which 
ought  to  be  seen  to,  and  that  is  whether  the 
periodic  vibration  of  the  engine  is  in  step  with  the 
natural  period  of  vibration  of  the  piping,  for  if 
this  is  the  case  the  trouble  misht  be  altered  by 
increasing  the  speed  of  the  engine  by  two  revolu- 
tions a  minute,  or  by  making  a  similar  reduction, 
so  as  to  throw  the  engine  and  pi|ie  line  vibration 
out  of  step.  This  might  be  caused  by  the  engine 
being  on  a  foundatioti  which  is  transmitting  its 
vibration  to  the  whole  building,  or  il  mav  only  be 
due  to  the  foundation  bolt  nuts  being  a  little  easy. 
This  latter  is  not  likely  to  be  the  caiSie  with  an 
engineer  in  cha.Tge  of  the  plant,  but  is  mentioned 
to  include  all  possible  causes  of  the  trouble.  If  the 
trouble  is  due  to  the  pipe  line  and  engine  vibrating 
together,  it  will  be  shown  if  the  engine  bed  is 
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struck  sharply  with  a  wooden  batten  three  or  four 
times  in  a  place  where  its  bulk  makes  this  trial 
safe;  if  the  cause  is  that  the  two  vibrations  arc 
in  step,  then  the  two  or  three  blows  would  for  tin 
time  alter  the  period  of  vibration  of  the  engine,  ai  i 
the   trouble   would   diminish  or   cease  for   a  iv\\ 
moments  until  engine  and  pipe  line  had  droppi  d 
into  step  again.    This  would  in  all  probabiUty  ]iv 
cured  by  proper  support  and  anchoring  of  the  pi)ic 
line.    Bad  priming  or  foaming  at  the  boilers  wouM 
also  set  up  this  annoyance,  but  this  cause  wouK 
be  very  unlikely  to  be  missed,  as  it  would  tend  ' 
make  itself  known  and  observed.      Another  poii  . 
which  might  cause  the  trouble  is  the  fireman  earr- 
ing thin  fires  with  too  great  a  draught,  and  -i 
setting  the  loilea's  vibrating  badly  and  making  ;i 
loud  humming  noise.    This  is  caused  by  thin  firt  < 
or  fires  with  holes  in,  and  dampers  full  open,  or  tl  < 
draught  fan  at  full  speed.    The  remedy  is  obviou-. 
and  perhaps  this  fault  is  not  likeiy  to  appear  und-  i 
such  a  ma.n  a,s  "  Engineer-in-Charge."      Still,  wit] 
such  scanty  data  to  work  on,  every  cause  has  i< 
be  mentioned.    This  is  most  decidedly  a  case  ,i 
which  no  remedy  can  be  definitely  advocated  nnle- 
there  is  first  a  personal  inspection  to  observe  ti  - 
layout  of  the  pipe  lines,  and  the  working  of  tlit 
whole  plant:  but,  personally,  I  should  first  examintj 
every  support  of  the  pipe  line  whilst  working  anc 
whi.st  standing,  and  make  careful  notes  of  wheth>'i 
the  pipes  were  on  or  off  their  supports;  the  adjust 
able   roller  pedestal   is  a  thorough   farce   in  tlii: 
connection.       Then   I    should   next    observe  wha 
arrangements  were  made  for  expansion,  and  worl 
out  the  total  movement  of  the  pipes  to  see  if  tin 
fault  lay  there,  or  was  aggravated  by  that  matter 
Then  next  observe  the  speed  of  the  engine  at  whirl 
vibration   is  first  set   up.    Next,   take  particula 
care   when   any   joint   on   the   pipe    line  require 
remaking,  as  to  whether  the  flanges  were  fair  will 
each  other,  or  whether  they  pulled  apart  awkwardly 
and  went  together  again  just  as  awkwardly.  Th 
engine  foundation  bolts  should  also  be  gone  round 
and  the  state  of  the  steam,  very  wet  or  otherwi.'e 
noted.    Having  the  above  data  in  hand,  and  seeiii; 
the  lay-out  of  the  piping,  it  would  soon  be  know- 
where  the  trouble  lay;  in  fact,  it  is  probable  tha 
the  trouble  would  be  sorted  out  before  all  the  abov' 
points  had  been  tried  over.    On  the  data  submittt  c 
and    without   a    sketch,    nothing    definite    can  b, 
suggested. — W.  T.  W,.,,^ 


New  Type  Oil  Engine. — At  the  plant  of  tl 
Falk  Co.,  Milwaukee,  U.S.A.,  a  new  type  oil  eng;i 
for  marine  drive  is  being  assembled,  and  is  of  tl 
solid  injection  type,  four  cycle,  four  cylind" 
developing  500  h.p.  at  200  revolutions  per  miniit 
The  main  advantage  of  the  equipment  is  that  it  w 
operate  with  cheap  fuel,  one  of  the  engines  havn 
been  running  successfully  for  several  weeks  on 
quantity  of  oil  residue.  With  this  cheap  fuel 
consumption  of  41  lb.  per  brake  horse  power  w 
obtained. 

Sheffield  Trade  Name. — It>  will  be  remembei-i 
that  a  protest  was  made  some  time  ago  against  t' 
use  of  the  word  "Sheffield"  in  connection  wi 
goods  not  made  in  Sheffield,  England.  The  Fedi'i 
T-ade  Commission,  after  hearing  arguments  by 
deputation  representing  50  per  cent  of  Unit<j 
Staffs  manufacturers,  declined  to  accept  the  vicl 
that  ill  -  word  "Sheffield"  was  merely  an  indie 
tioii  of  (piality,  and  ruled  that  its  use  in  connectii| 
with  goods  not  made  in  Sheffield.  England,  is  : 
unfair  method  of  competition,  and  tends  to  misle 
and  deceive  the  purchasing  public. 


Low  Production  of  United  States  Steel  Co 
poration. — According   to   the  annual   report  jii 
issued,  the  United  State  Steel  Corporations'  vobinj 
of  business  decreased  by  708.727,306  dols.,  oi 
per  cent  in  192\.    The  net  earnings  fell  45  per  i  ci 
or  84,304.079  dols.,  leaving  a  balance  avaihiba  f 
dividends   of   35,617.017  dols..    against  10!1.6St-1.:i 
dols.  in  1920.     Thus  the  company  earned  foi  t 
common   stock  2.24  dols.   per  share,  against  16. 
dols.  in  the  preceding  year.    Mr.  Gary,  the  clia 
man,  in  his  remarks  to  the  stockholders,  obsciv 
that  the  average  production  in  1921  was  47"5  di 
cent   of  the  corporation's  capacity,   wliich  is  tl 
lowest  ratio  of  production  to  capacity  in  any  ym 
since  the  corporation  was  <u  ganised.    A  number  I 
elements  in  the  cost  of  producing  steel  show  lit™ 
if  any.   recession   from  war-time  figures.  not«W 
railroad  transportation,  -which  averatres  40  per  ctjl 
of  the  total  cost.    At  the  close  of  the  year  pri.r 
of  some  products  were  below  cost  of  productiol 
Of  the  decrease  of  2.50,000  000  dols.  in  the  pav-n 
to  332.887,505  dols.  only  73„520,000  dols,  is  'aflj- 
butable  to  lower  wages  and  salaries. 
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ENGINEERING  [PROGRESS. 

By  I'LKJiEIAN. 

Negotiatious  ai'e  proceeding  between 
the  47  allied  unions  and  tlie  Engineering 
Employers'  Federation  on  the  lines 
indicated  in  our  last  article.  Tlie  basis 
of  negotiation  is  contained  in  the 
memorandum  dated  April  1,  whicli 
declares  :  — 

"  That  the  unions'  representatives 
accept  the  principles  laid  down  in  Clause 
1  of  the  memorandum  of  March  24,  which 
implied  the  rights  of  the  management, 
pending  negotiations,  to  give  instructions 
except  where  modified  by  agreement 
which  may  be  entered  into  as  a  result  of 
the  negotiations  to  follow  hereon.  The 
employers  and  the  negotiating  committee 
of  the  unions  will  endeavour  to  adjust 
mutually  their  ideas  as  to  the  manner  in 
which  the  piinciple  of  management  and 
the  functions  of  the  trade  unions  will  be 
applied  to  the  actual  circumstances  of  the 
ca,ses  to  be  discussed." 

It  was  in  regard  to  this  memorandum 
that  the  split  between  the  Amalgamated 
Engineering  Union  and  allied  unions 
occurred.  It  is  an  open  secret  that  the 
representatives  of  the  allied  unions  con- 
sidered the  action  of  the  A.E.TT.  as  most 
unreasonable  in  rejecting  the  basis  of  the 
memorandum.  It  is  probable  that  had 
the  A.E.U.  accepted  the  memorandum 
their  members  would  have  been  allowed 
to  resume  work,  and,  as  is  pointed  out  by 
oflScials  of  the  allied  unions,  it  would  have 
been  certainlj-  more  democratic  on  the 
part  of  the  A.E.U.  executive  to  have  given 
their  members  an  opportunity  of  voting 
on  the  revised  terms.  Some  difficulty  may 
arise  during  the  negotiations  in  con- 
Koquence  of  the  employers  having 
intimated  that  they  desire  to  table  pro- 
posals in  respect  to  a  revision  of  wag^es. 
The  unions  contend  that  the  negotiations 
should  be  restricted  entirely  to  the  cj^ues- 
tion  in  dispute,  namely,  the  exercise  of 
managerial  functions,  and  have  strongly 
protested  against  any  introduction  of  the 
wages  question.  Everyone  recognises 
that  the  latter  issue  must  be  faced  sooner 
or  later,  but  it  is  doubtful  as  to  whether 
the  present  is  an  opportune  moment  to 
cc^nsider  what  may  very  easily  prove  an 
added  stumbling  block  towards  a  settle- 
ment of  the  existing  controversy.  The 
^vhole  of  the  week  commencing  April  10  is 
to  be  devoted  to  the  discussion  of  the 
memorandum,  and  the  parties  are 
optimistic  as  to  the  possibilities  of 
arriving  at  a  joint  recommendation. 
Whatever   the   outcome  of  nearotiations 


nuiy  be,  the  members  of  the  allied  unions 
will  be  allowed  14  days,  commencing 
April  17,  to  ballot  on  the  result  of  the 
resumed  negotiations. 

Shipbuilding  Dispute. 

Aftei'  the  declaration  of  the  ballot  of 
the  shipbuilding  unions,  which  rejected, 
by  a  majority  of  60,575,  the  employers' 
proposals  for  a  reduction  of  10s.  6d.  per 
week  from  March  29  and  a  further  6s. 
on  April  26,  the  Minister  of  Labour 
arranged  a  meeting  between  the  shipyard 
unions  and  the  Shipbuilding  Employers' 
Federation.  Unfortunately,  the  parties 
were  unable  to  agree  upon  any  basis  upon 
which  discussions  could  take  place,  and 
this  was  reported  to  the  Minister  of 
Labour,  who  has  been  pressed  to  set  up  a 
Court  of  Enquiry  under  the  Industrial 
Courts  Act.  There  is  a  feeling  among 
lank  and  file  members  of  the  unions  thai 
the  shipbuilding  dispute  is  being  mis- 
handled, and  tliat  the  instructions  sent  to 
the  districts  are  not  so  clear  as  they  should 
be.  In  certain  of  the  shiprepairing-  areas 
men  have  been  withdrawn  from  both 
federated  and  non-federated  yards  even 
where  no  notice  of  reduction  was  posted. 
On  this  being  brought  to  the  notice  of  the 
national  executive  of  the  Federation  of 
Engineering  and  Shipbuilding  Trades, 
instructions  were  sent  out  that  where  no 
notices  are  posted,  or  notice  of  reduction 
received,  members  of  the  unions  must 
remain  at  work,  and  those  who  have  left 
their  employment  in  these  cir(?umstances 
must  resume  work  at  once.  Resentment 
has  been  expressed  at  these  instructions, 
wliicdi  do  not  appear  to  have  been  obeyed. 
Apprentices  for  the  most  part  remain  at 
work.  The  Electrical  Trades  Union  and 
the  Plumbers'  Association  alone  hav(> 
taken  action  to  withdraw  their  appren- 
tices, and,  although  the  executive  of  the 
national  federation  has  been  asked  to 
lay  down  a  line  of  policy  in  respect  to 
apprentices,  they  have  not  yet  come  to  a 
decision.  The  Amalgamated  Engineering 
T'nion  have  been  in  touch  with  the  Belfast 
shipbuilding  employers  on  a  suggestion 
by  the  latter  that  wages  be  reduced  by 
10s.  6d.  per  week,  pending  a  national 
settlement.  A  similar  suggestion  was 
afterwards  made  to  the  representatives  of 
the  Federation  of  Engineering  and  Ship- 
building Trades  in  the  Belfast  district, 
who  agreed  to  recommend  this  for  accept- 
ance by  the  Belfast  workmen.  A  deputa- 
tion of  the  local  delegates  visited  London 
to  obtain  powers  to  conclude  local 
negotiations  on  the  basis  suggested, 
and  have  reported  that  local 
autonomy  has  been  granted  by  the 
national  federation.  So  far  as  can  be 
ascertained  this  is  not  strictly  accurate, 
although  permission  has  been  given  for  a 
biillot  vote  of  the  Belfast  members  to  be 
taken  on  the  local  proposals.  This 
development  is  of  greater  significance 
than  might  at  first  sight  appear,  and  its 
influence  on  a  national  settlement  may  be 
verv  considerable.    In  the  event  of  the 


Belfast  members  accepting  the  reduction 
of  10s.  6d.  per  week,  it  is  probable  that 
this  would  furnish  a  basis  upon  which  a 
national  arrangement  might  be  reached. 

Other  Wages  Movements. 

Negotiations  in  the  cotton  industry  are 
proceeding  on  the  employers'  proposals 
for  a  reduction  of  75  per  cent  on  standard 
list  rates.  The  unions,  with  the  exception 
of  the  Oardroom  Amalgamation,  are  acting 
jointly  and  are  represented  by  a  committee 
of  nine.  Nothing  has  been  divulged  as 
to  the  nature  of  the  proposals  which  have 
emanated  from  these  conferences,  but  it 
is  generally  felt  that  a  compromise  will 
be  reached.  In  the  printing  trade  dis- 
cussions are  taking  place  between  the 
National  Society  of  Printers  and 
Assistants  and  the  Master  Printers'  Asso- 
ciation. The  employers  have  asked  for 
a  reduction  of  17s.  5d.  per  week  in  the 
wages  of  male  employees  and  reductions 
ranging  from  9s.  Id.  to  13s.  2d.  in  the 
wages  of  females.  The  average  pre-war 
rates  in  London  were  28s.  2d.  for  men,  in 
tlie  provinces  25s.  2d.  The  employers 
pi  opose  that  wages  should  be '  stabilised 
at  12  per  cent  above  the  present  basic 
rate  and  that  variations  shoiUd  be  made 
from  this  standard  based  on  changes  in 
the  cost  of  living.  Deadlock  has- 
ensued  in  the  chemical  industry,  the 
unions  declining  to  accept  the  employers' 
proposals.  The  intervention  of  the 
Ministry  of  Labour  is  being  sought.  All 
things  considered,  there  are  distinct  signs 
that  the  slump  in  wages  which  become 
very  pronounced  in  1921  is  likely  to  con- 
tinue. The  extent  of  the  slump  may  be 
appreciated  when  it  is  remembered  that  at 
the  end  of  1920,  before  the  decline  began, 
the  average  increases  on  pre-war  rates 
were  about  170  or  180  per  cent.  Taking- 
industry  as  a  w-hole  at  the  end  of 
February,  1922.  this  average  was  approxi- 
mately 100  per  cent  above  the  pre-war 
rates.  The  decline  began  about  May  last 
vear,  so  that  in  about  nine  months  there 
has  been  a  decrease  of  about  80  per  cent 
on  the  1920  wages.  We  shall  endeavour 
to  examine  this  in  greater  detail  in  a 
subsequent  article. 

Non-Unionism. 

Non-unionism  is  again  becoming  very 
pronounced  in  certain  industries,  and  this 
is  leading  the  unions  to  consider  ways  and 
means  of  retaining  their  existing  member- 
ship. The  question  is  getting  a  very 
serious  one,  particularly  amoiig  the  un- 
skilled workers.  Some  of  these  unions 
have  been  very  badly  hit,  and  the  balance 
sheet  of  one  prominent  organisation 
indicates  that  the  membership  has  gone 
down  from  something  over  200,000  to  just 
over  100.000  in  18  months.  The  National 
Union  of  Railwavmen  has  lost  many  thou- 
sands of  members,  and  other  railwav 
unions,  whilst  not  quite  so  badly  hit,  repoii; 
a  substantial  decline  in  membership.  It 
is  probable  that  attempts  will  be  made  in 
the  near  future  to  amalgamate  thf> 
National  Union  of  Railwavmen,  the  Rail- 


24 


ENGINEERING  WORLD. 


APEIL  15,  1922 


,  way  Clerks'  Association  and  tlie  Asso- 
•'ciated  Society  of  Locomotive  Engineers 
and  Firemen.  The  Miners'  Federation  of 
Great  Britain  is  in  a  parlous  condition 
indeed,  the  fall  in  miners'  wages  having 
reduced  the  paying  membership  by  nearly 
50  per  cent.  Other  unions  have  been 
compelled  to  stop  the  payment  of  all 
benefits,  and  in  some  cases  members  are- 
paying  nrerely  a  nominal  contiibution  to 
cover  the  societies'  administration 
expenses.  The  Board  of  Directors  of  the 
Co-operative  Wholesale  Society  recently 
recommended  the  non-enforcement  of 
what  is  known  as  the  Pljanouth  resolu- 
tion. This  resolution,  passed  at  the  Ply- 
mouth Co-operative  Congress  in  1919, 
instructed  the  C.W.S.  to  urge  all 
employees  to  enrole  in  their  appiopriate 
trade  union.  It  has  been  reported  that 
the  resolution  has  been  difficult  to  enffece, 
and  that  in  some  cases  attempts 
have  been  made  to  apply  it  to 
managers,  departmental  heads  and 
principal  assistants.  A  quarterly  meeting 
of  the  delegates  of  the  Co-operative 
Wholesale  Society,  held  in  Manchester  on 
Saturday  last,  decided  by  a  ma.iority  of 
70  votes  to  reject  the  recommendation  of 
the  directors. 

Compulsory  trade  unionism  still  remains 
the  order  of  the  day  in  the  Co-operative 
Wholesale  Society. 


HAS  WELFARE  A  FUTURE  IN 
MINES? 

Th#'pi"ocess  of  obtaining  coal  is  dirty 
and  darrgerous,  and  it  is  ilG  exag-gei'ation 
to  claim  that  the  miner  risks  his  life  every 
time  he  enters  the  pit,  says  the  late  presi- 
dent of  the  Miners'  Federation  in  Indus- 
trial Welfare.  Out  of  a  total  of  roughly 
a  millioir  men,  some  75  per  cent  work 
underground,  and  one  man  in  900  is  killed 
every  year.  In  1920  the  accident  rate  for 
the  year  was  more  than  one  in  nine.  The 
figures  show  very  plainly  the  pressing- 
need  for  a  greater  application  of  scientific 
precautions  against  danger  to  life.  The 
Miners'  Federation  has  been  instrumental 
in  securing  the  adoption  of  many  improve- 
ments, and  the  Government  deserves  every 
credit  for  effecting-  the  wise  legislation 
which  has  secured  a  greater  measure  of 
safety  and  comfort. 

It  will  be  extremely  difircult  to  apply 
industrial  welfare  to  the  mines.  Both 
employers  and  workers  are  suspicious  of 
outside  interference,  and  in  the  majority 
of  cases  their  attitude  is  excusable.  There 
is,  however,  a  wide  field  open  to  the  wel- 
fare supervisor.  By  reason  of  his  neutral 
position  he  should  be  more  easily  able  to 
inculcate  the  principles  of  safety  than  the 
managerial  staffs,  and  such  matters  as  the 
efficient  organisation  of  the  rescue  and 
ambulance  sections  and  the  supervision  of 
the  sanitary  arrangements  come  naturally 
within  his  scope, , 

There  is  no  doubt  that  there  is' 'a  crying- 
necessity  for  the  introduction  of  welfare 
schemes  for  the  benefit  of  the  younger 
workers  in  the  industiy.  At  the  present, 
time,  the  attitude  towards  the  boys  is 
rarely  affected  by  anything  but  the  ques- 
tion of  output.    Owing'  to  the  appalling 


conditions  in  which  most  of  them  work 
and  live,  many  become  hardened  in 
wickedness,  and  a  little  human  interest 
would  serve  to  bring  out  their  best  c|uali- 
ties  and  to  kindle  the  desire  for  the  finer 
side  of  life.  It  is  among  the  boys  that  the 
supervisor  will  find  his  opportunity.  Once 
he  has  dispelled  the  inevitable  suspicion 
with  which  he  will  be  greeted,  he  will  find 
that  the  mining  lads  are  not  unapprecia- 
tive  of  his  efforts  to  better  their  condition. 

Real  welfare  work,  I  think,  should 
begin  with  education.  It  is  a  common 
complaint  that  boys  fail  to  avail  them- 
selves of  educational  facilities,  but  the 
reason  is  very  apparent.  It  is  essential  that 
the  infinence  of  an  enthusiast  should  be 
biought  to  bear  if  the  boys  are  to  be  con- 
vinced of  the  val^ue  of  continuative  educa- 
tion. It  should  be  borne  in  mind,'  how- 
ever, that  education  in  life  itself  is  of 
greater  value  than  a  university  training, 
and  here  again  the  supervisor  has  un- 
rivalled opportunities. 

Examining  the  wider  issues,  it  is  or 
should  be  obvious  that  baths  and  drying- 
rooms  ought  to  be  erected  at  the  head  of 
every  pit,  and  that  adequate  facilities  foi' 
wholesome  recreation  should  be  provided 
in  every  mining  community.  I  have  been 
very  interested  to  learn  of  the  varying' 
success  which  has  been  met  where  baths 
have  been  installed,  and  I  think  that  this 
is  ag-ain  a  matter  where  personal  influence 
and  interest  counts  for  a  great  deal.  The 
future  of  the  welfare  movement  depends 
on  welfare  supervisors  themselves.  In 
the  mining  industry  they  will  find  that 
their  presence  and  position  are  not 
accepted  as  a  matter  of  course,  as  an  indi- 
cation of  industrial  progress,  but  that 
they  will  have  to  g-ive  clear  evidence  that 
they  are  above  suspicion,  that  they 
hold  an  independent  position  for  the 
express  purpose  of  alleviating  some  of  the 
hardships  which  are  the  lot  of  a  mining 
community. 


CORRESPONDENCE. 


THE  COTTON  WAGES  DISPUTE. 
A  SIeans  of  Settlement  Ready  at  Hand. 
•  To  the  Editor  of  Engineering  World. 

Sir, — I  have  been  watching  with  increasing  un- 
easiness the  wages  negotiations  that  have  been 
taking  place  between  employers  and  employed  in 
the  cotton  trade  during  the  past  fortnight,  and 
I  cannot  help  tliinlting  that  if  something  practical 
is  not  done  before  long  matters  will  drift  to  a 
point  such  as  was  reached  last  year,  when  we  had 
several  of  our  most  important  industries  all  stopped 
together.  Last  year  it  was  the  coal  industry  that 
led,  this  year  it  is  engineering. 

So  far  as  I  can  see,  both  sides  in  the  present 
cotton  dispute  seem  to  be  beating  the  air  :  they  do 
not  put  forward  any  ischeme  for  ascertaining  what 
the  trade  can  or  can  not  stand,  but  are  following 
the  stupid  policy  of  one  side  trying  to  take  as  much 
as  it  can,  and  the  other  of  giving  up  only  what  it 
is  obliged  to  relinquish  by  slieei'  force. 

The  conciliation  scheme  proposals  of  March, 
1906,  following  the  many  conferences  held  during 
the  previous  seven  years  to  search  for  a  means  of 
rpuuhiting  wages  in  the  spinning  section  of  the 
iiiiliistiy  ;iccording  to  the  state  of  trade,  are  as 
near  pirfcction  as  I  think  anything  can  bo  in  such 
a  complicated  industry  as 'that  of  cotton,  and  are 
at  the  immediate  disposal  of  the  disputants  in  t  he 
present  case.  All  the  information  iipon  which  this 
scheme  was  based  lias  been  tabulated  regularly 
since,  and  all  the  data  necessary  have  been  care- 
fully preserved  and  kept  up  to  date. 

The  scheme  to  which  I  refer,  and  which  was 
originally  adopted  as  the  necessary  lomplement  to 
the  Brooklands  Agreement,  is  an  ingenious  method 
of  ascertaining  the  normal  return  on  capital  in  (lie 


cotton  spinning  industry  at  any  given  time.  1 
involved  the  appointment  of  a  small  committee  l 
the  Liverpool  Cotton  Association,  and  a  reputabi 
firm  of  yarn  agents  in  Manchester,  whose  dutii 
were  to  report  twice  a  week  on  the  market  vahu 
of  standard  grades  of  raw  cotton  and  the  maikt 
prices  of  standard  counts  of  yarn  respectively. 

These  figures  were  forwarded  to  a  firm  ( 
chartered  accountants  for  tabrJation,  and  tw 
accountants,  one  chosen  by  each  side,  were  appointe 
for  the  purpose  of  ascertaining  the  cost  per  poun 
for  working  expenses  in  the  production  of  yaii 
So  finely  were  the  calculations  made  that  figuii 
were  taken  from  four  classes  of  mills,  ajll 
different  ages,  in  order  that  the  proper  charges  fi 
depreciation  and  all  the  working  items  could  1 
made.  The -accountants,  in  arriving  at  the  actu 
working  expenses  for  any  year,  had  to  take  iui 
account  all  the  expenses  of  the  selected  mills  f< 
that  particular  year,  such  as  wages,  rates  and  taxe 
insurance,  cost  of  coal  and  other  stores,  percentac 
of  waste,  and  so  forth. 

My  advice,  therefore,  is  that  the  two  qu^gtini 
of  wages  and  the  cost  of  living  should  be  C'l-y 
sidered  separately.  If  we  took  up  the  conciliatii. 
scheme  and  ascertained  exactly  where  we  are,  tl 
wages  could  be  fixed  at  a  figure  which  would  1 
scrupulously  fair  to  both  sides,  and  after  that  liE 
been  done  it  would  not  be  a  difficult  matter 
make  a  generous  addition  for  the  still  abnormal 
high  cost  of  living. 

That  schemes  of  this  character  can  be  carrii 
out  even  so  late  in  the  day  is  proved  by  what  h 
been  done  in  the  slipper  industry  in  the  Rossendaj 
Valley,  where  masters  and  men  entered  into  ;j 
agreement  some  time  ago,  by  which  a  slidn 
scale  of  wages  was  established.  Under  that  agie 
ment  employers  know  exactly  where  they  fir 
while  the  workers  stand  to  loose  nothing,  wheth 
the  scale  runs  up  or  down. 

The  main  point  of  interest  to  the  workers  is  th 
things  were  so  arranged  that  there  is  to  be  i 
reduction  in  wages  below  a  25  per  cent  increase 
the  cost  of  living,  so  that  however  cheap  food  ni: 
become,  the  workers  will  always  be  assured  of 
'25  per  cent  advance  over  the  ]n'e-war  standard. 

This  is  one  e.\ani]ile  of  what  might  be  doi 
and  another  instance  which  affords  a  furth 
demonstration  in  aucither  branch  of  busint 
in  the  working  agreement  which  was  c^i 
to  some  time  ago  by  the  Manchester  Wai 
house  Employers'  Federation  and  the  Nati(  i 
Union  of  Distributive  and  Allied  Worke 
By  this  agreement  it  was  arranged  that  while  was 
should  rise  and  fall  according  to  the  cost  of  livin 
there  should  be  a  minimum  which  would  alli. 
wages  to  remain  at  a  percentage  considerably  abu 
the  pre-war  level. 

If  some  assurance  of  this  kind  could  be  given 
the  cotton  operatives,   and  other  workers  in  t 
various  staple  industries,  I  believe  a  long  peri 
of  industrial  peace  would  be  inaugurated.  Si 
picions    of    the    employers'    intentions  would 
allayed,  there  would  be  a  feeling  of  security  tli 
is  wanting  at  the  present  time,  and  there  would 
a  greater  willingness  on  the  part  of  the  men  ai 
women  in  our  factories  to  help  in  the  very  necf 
sary  reduction  in  the  cost  of  production. — Ym 
faithfully, 

Charles  W.  Macarx. 


New  Big  Power  Works. — On  the  branch  lij 
to  Hanover  of  the  Mittellandkanal  big  power  wor 
are  to  be  erected  in  the  course  of  this  year.  Thj 
will  cost  22  million  marks,   and   will  be  knov 
under  the  name  of  Grosskraft werk  Hanover, 
joint  stock  company  is  to  be  flnatid  for  the  pi 
pose,   all   shares  remaining   in    p  -srssion   of  t 
Prussian  State.     The  new  power  works  will 
able  to  deliver  36,000  kw.,  24,000  of  which  w 
be    delivered    by    October    1,   and    will    be  cr 
nected   with   the   cross-country   power  station 
Doverdam  by  means  of  a  high-tension  transmissi 
line.   

Proposed  Light  Railway  in  China. — To  finai 
the  construction  of  a  light  railway  from  t 
Tzelitsing  salt  wells  to  Lnchow,  on  the  Yang 
river,  a  distance  of  about  66  miles,  it  is  report 
that  '  a  provisional  loan  agreement  for  4,000.C 
dols.  (Mexican)  has'  been  signed  between  ' 
English  firm  and  a  Chinese  representative  of  s 
merchants  and  otlier  private  interests.  The  lo 
will  be  issued  at  04,  with  interest  at  I  per  cent  ] 
montli,  to  niatui-e  within  15  years.  The  road  a 
its  earnings  are  the  only  security,  but  the  Engl 
firm  will  participate  in  the  management.  1  ' 
materials  are  to  be  purchased  in  Szecliwan  a  I 
elsewhere  in  China  when  possible,  otherwise  in  a 
market. 
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Commercial  Notes  and  News. 


COMPANY  NOTES. 


Steel  Developments  Ltd.— For  1921  this  firm 
report  a  profit  of  £3,837,  wliich  is  slightly  lower 
than  the  hgure  of  the  preceding  year.  A  dividend 
of  5  per  cent,  free  of  ta.v,  is  to  be  paid,  which,  with 
the  directois'  renuuioration,  will  leave  a  balance  of 
£1,073  to  be  carried  forward. 


CUSTOMS  NEWS  &  TARIFFS. 

»  Import  Duty  on  Electric  Light  Bulbs. — Tfie 
British  Honduras  Gazette  of  February  11  contains 
a  fiihng  by  tfie  Governor  to  the  eheci  that  electric 
light'  bulijs  imported  into  the  Colony  shall  bo 
assessed  lor  Customs  duty  under  item  36b  of  the 
Customs  Tariff  at  the  rate  of  5  per  cenl 
ad  vaiorein  under  the  British  Preferential  Tariff 
and  10  per  cent  ad  valoran  under  the  General 
Tariff. 


Increase  of  Import  Duties  on  Copper,  Brass 
AKD  Bronze. — H.M.  Gommercial  Secretary  at  Tokio 
reports,  by  telegraph,  that  a  Bill  providing  for 
increased  import  duties  on  copper,  brass  and 
bronze  has  passed  the  Diet,  and  became  effective 
as  from  Marcii  SO.  Details  of  the  Bill  have  not  yet 
b«en  received  by  the  Board  of  Trade,  but  it  is 
understood  that  the  former  duty  of  1-20  yen  per 
100  kin  on  copper  ingots  will  be  increased  to  seven 
yen,  afid  that  waste  brass  and  bronze,  formerly 
duty  free,  will  be  subject  to  duty  at  the  same 
rate.  The  duties  in  lespect  of  the  other  items 
faUing  under  Tariff  Nos.  4t)4  and  471,  i.e.,  bars  and 
rods,  p'lates  and  sheets,  wire^,,and  pipes  and  tubes 
of  copper,  brass  and  bronze,  and  foils  of  brass  and 
bronze,  are  also  increased.  Further  particulars  will 
be  .published  as  soon  as  they  are  received  in  the 
BoaJ,:(l  of  Trade.  , 

"  "'"Additional  Duties  on  Alcoholic  Beverages  and 
Motor  Cars. — The  Board  of  Trade  l^ave  now 
received  copy  of  the  law  imposing  additional 
import  duties  on  alcholic  beverages  and  motor  cars 
imported  into  Peru.  The  additional  rates  of  duty 
are  as  follows  :  10  per  cent  ad  valorem  on  cham- 
pagne and  similar  wines ;  red  and  white  wines  of 
all  kinds;  brandy,  absinthe,  peppermint,  airiseed, 
ca<a,o,  bitters,  gin  (Old  Tom)  and  whisky ;  per- 
fumes, lotions  and  sweets  in  f:iiicy  bo.xes.  One  per 
Cent  ad  valorem  on  automobiles  and  carriages  not 
exceeding  £500  (Peruvian)  in  value.  Two  per  cent 
ai  valorem  on  automobiles  and  carriages  whose 
value  exceeds  £500  (Peruvian).  A  ta.x  is  a,lso 
imposed  on  automobiles  already  in  use,  amounting 
to  £1  (Peruvian)  on  Ford  cars,  and  £2  (Peruvian) 
on  other  cars  used  for  hire,  and  a  ta'x  of  £5 
(Pervuian)  on  private  cars. 

NEW  COMPANIES. 


Hadens  Engineering  Co.  Ltd. — Private  company. 
Registered  m  Dublin,  March  31.  Capital  £15,000  iii 
£1  shares.  To  carry  on  business  as  engineers,  etc. 
The  first  directors  :  W.  N.  Haden,  C.  1.  Haden  and 
D.  Glasgow.  Registered  office  :  199,  Great  Bruns- 
wick Street,  Dublin. 

»  Metals  Reproduction"  Ltd. — Private  company. 
Registered  March  31.  Capital  £15,000  in  £1  shares. 
To  acquire  any  mventions  relatuig  to  the  reproduction 
of  metals  ;  and  in  particular,  to  acquire  from  Sherard 
Cowper  Coles,  the  benefit  of  certain  discoveries  or 
inventions,  to  carry  on  any  business  relating  to 
above  or  to  the  reproduction,  woiking,  manufacture, 
development  or  improvement  of  any  metal,  metalli- 
ferous or  other  products,  or  any  chemical,  synthetic 
or  other  substitute  for  the  same,  etc.  The 
permanent  directors  are  :  Cecil  H.  Nicholson, 
Sherard  Cowper  Coles  and  Frank  de  Fontaine 
England.  Secretary  :  Frank  de  Fontaine  England. 
Registered  office  :   40,  Grosvenor  Place,  W. 

G.  T.  Cain  Ltd. — Private  company.  Registered 

March  31.  Capital  £1,000  in  £1  shares.  To  carry 
1  oii  the  busmess  of  manufactarers  and  repairers  of 
i    and  dealers  in  motors  and  motor  vehicles,  onaubuses 

and  aerial  and  aeronautical  machines,  engineers,  etc. 

G.  T.  Cain  is  sole  director.    Registered  office  : 

Polka  Works,  Wells,  MorloLk. 


W.  G.  James  Ltd. — Private  company.  Registered 
March  30.  Caj^ital  £5,000  hi  £1  shares.  To  carry 
on  the  business  of  engineers,  manufacturers  of  and 
dealers  in  motors,  cars,  motor  and  other  cycles  and 
accessories  as  formerly  carried  on  by  W.  G.  James, 
at  14,  Mortimer  Street,  W.l.  W.  G.  James  is 
permanent  director.  Qualifioation  :  £5  shares. 
Solicitor  :  F.  Vivash  Robinson,  26-7,  Hatton 
Garden,  E.C.I. 

Eagleston  &  Son  Ltd. — Private  company- 
Registered  March  31.  Capital  £15,000  in  £1  sliaves- 
To  carry  on  the  busiitess  of  foiuiders,  engineers, 
manufacturers  of  agricidtural  implements  and  other 
machuiery,  and  ironmongery,  contractors,  buildeis, 
dealers  in  buildmg  requisites,  etc.  The  first 
directors  are  :  A.  M.  Eaglestoil,,  T.  E.  Harwood  and 
C.  B.  O.: Loxleyl :  Registered  om^fe  :  •  7,  St.  Clements, 
Oxford.  [  .     (I      ,        ;  '  , 

Peake,  Oliver  &  Peake  Ltd. — Private  company. 
Registered  March  31.  Capital  £1,000  in  £1  sliares. 
To  acquire  tiie  business  earned  on  by  E.  Oliver  a.s 
"  PeaK.e,  Oliver  &  Peake,"  at  42,  Coal  Exchange, 
E.C.,  and  to  carry  on  the  business  of  colliery  agents, 
coal  merchants,  coal  raastois,  manulacturers  of 
patent  fuels,  wharfingers,  ironmasters,  smelters, 
engineers,  ironfoundors,  etc.  The  first  directors 
are  :  E.  Oliver,  A.  Oliver  and  J.  R.  Hopper. 
Registered  office  :    43,  Coal  Exchange,  E.C. 

Sponsors  Ltd. — Private  company.  Registered 
March  31.  Capital  £12,000  in  £1  shares.  To  carry 
on  ttie  busmess  of  manufacturers  of  and  dealers  in 
electiioal  f)laut,  macimiery,  meters,  apparatus  and 
appliances,  producers  and  suppliers  oi  electricity, 
electrical,  mechanical,  hydraulic  and  general 
engineers,  etc.  The  first  directors  are  :  ^  H.  E. 
Siiiith,  K.  Smith  and  C.  K.  Black  (secretary). 
Registered  office  :    6,  London  Road,  Paddington. 

British  Reverberatory  Furnaces  Ltd. — Private 
company.  Registered  March  30.  Capital  £10,000 
in  £1  sfiares.  To  adopt  an  agreement  with  W.  F. 
Slilenar  and  to  carry  on  the  business  as  indicated 
by  tlie  title  and  that  of  enguieers,  manulacturers, 
merchants,  repairers,  etc.  The  first  directors  are  : 
W.  F.  Sklenar,  J.  G.  Slater  and  T.  G.  Kawluis. 
W.  F.  Sklenar  is  managing  director  for  one  year  w  ith 
£500  per  annum  as  remiuieration.  Registered  office  : 
82,  V  ictoria  Street,  Westminster. 

Abraham  Greenhalgh  &  Son  Ltd. — Private 
company.  Registered  March  31.  Capital  £2,500  m 
£1  snares.  To  take  over  the  busmess  of  engineers 
carried  on  at  Cobden  Street,  Chaddertoii,  Lancashire, 
by  H.  Greenhalgh  and  F.  Jaclison,  as  "Abraham 
Greenfialgh  &  Son."  The  first  directors  are  : 
H.  Greenhalgh,  F.  Jackson  and  T.  Greenhalgh. 
Registered  office  :  15,  Cobdeu  Street,  Middleton 
Road,  Chadderton. 

Light  &  Power  Co.  Ltd. — Private  company. 
Registered  March  24.  Capital  £2,000  in  £1  snares. 
To  carry  on  the  business  of  electricians,  mechanical 
engmeers,  manufacturers^  and^  workers  of  and 
dealers  in  electricity,  motive  power  and  light,  etc. 
The  fii;.t  directors  are  ;  W .  Cussens  and  H.  R. 
Brown  (life  cfiairman).  Secretary  :  W.  Cussens. 
Registered  office  :   39,  Nortolk  Street,  Sheffield. 

Cole  &  Sons  Ltd. — Private  company.  Registered 
March  27.  Capital  £5,OuO  in  4,7oO  participating 
preference  shares  of  £1,  and  5,000  ordmary  of  Is. 
each.  To  carry  on  the  business  of  engineers,  con- 
tractors, hauliers,  geneial  merchants,  tunber  mer- 
chants, siiipowners,  general  agents  and  brokers  and 
manufacturers,  repaireis  and  storers  of  and  dealers 
in  motors,  ioriies,  cycles,  aircraft,  lamiches, 
agricultural  tractors  and  maclimery,  engmes,  vehicle 
bodies,  etc.  Tlie  first  directors  are  :  A.  E.  Cole  ana 
D.  H.  Heap.  Registered  office  :  44,  Hammersmith 
Road,  W. 

W.  H.  Raven  &  Co._,Ltd. — Private  company. 
Registered  March  28.  Capital  £12,60.0  m  £1  shares. 
To  acqujxe  certam  freehold  premises  in  Lenton 
Boulevard:,  Nottuigham,  and  to  i«arry  on  the 
business  of  manulacturers  of  cycles,  motor  cycles, 
cars,  engmes  and  veiucles  and  apparatus  and 
implements  used  m  sports  or  games,  engmeers,  etc. 
W.  H.  Raven  is  first  director,  and  may  retam  office 
while  hoidmg  3,500  ordmary  shares.  Qualification 
of  otlier  directors  :  1,000  sliares.  Registerea  office  : 
228,  Leuton  Boulevard,  Nottingham. 


W.  Sanderson  Ltd. — Private  Company.  Regis- 
tered March_30.  Capital  £1,000  in  £1  shares.  To 
carry  on  the  business  of  furnishing  and  general 
ironmongers,  engineers,  etc.  The  first  directors 
are  to  ha  appointed  by  the  company  or  subscribers. 
Quahfication  :  £50.  Solicitor  :  J.  H.  Hopkins,  9, 
Old  Market  Place,  Grimsby. 

Contractors  Services  Co.  Ltd. — -Private  company. 
Registered  March  31.  ,  Capital  £2,000  in  £1  shares. 
To  take  over  the  business  of  manufacturers  of  and 
dealers  in  plant,  machinery,  equipment  and  tools 
carried  on  at  40,  King's  Road,  Clielsea,  S.W.,  as 
the  "  Contractors  Services  Co."  The  first  directors 
are  :  J.  Chapman,  J.  Littlewood  and  H.  R.  E. 
Knowles.  Registered  office  :  40,  King's .  Road, 
Chelsea,  S.W.I.         'i'  ' 
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^tandard  Carbon  Brush;,Holder  Co.  Ltd. — Regis- 
tered April  1.  As  a  company  limited  by  guarantee 
with  20  members  each  liaole  for  £10  m  the  event  of 
winding  up.  To  acquire  from  W.  H.  Scott  and  A.  A. 
Pollock  patent  No.  140,913,  of  1920,  for  an  invention 
relatmg  to  improvements  in  current  collecting 
devices  for  dynamo  elect.ic  machmes,  and  to  c-dfry 
on  the  business  of  electrical  engmeers  and  cpn- 
tractors,  manufacturers  of  and  dealers  in  electrical, 
magnetic,  galvanic  and  Other  apparatus,  etc.  The 
management  is  vested  in  an  exeeu1(ive  compaittee, 
the  first  members  of  which  are  :  H.  T.  Boothroyd 
Ltd.,  British  Thomson-Houston  Co.  Ltd.,  Lancashire 
Dynamo  &  Motor  Co.  Ltd.,  Mather  &  Piatt  Ltd., 
Laurence  Scott  &  Co.  Ltd.,  Brush  Electrical 
Engineerhig  Co.  Ltd.,  Metropolitan-Vieker  Electrical 
Co.  Ltd.,  and  Electrometers  Ltd.  Solicitor :  T. 
Trimnel,  71,  Lincoln's  Inn  Fields,  W.C. 


RECeVERSHlPS 

(APPOINTMENT  OR  RELEASE). 
Hulme  Engineering  Co.  (Manchester)  Ltd. — J .  W'. 
Sheplierd,  of  78,  Kmg  Street,  Manchestei,  was 
appomted  receiver  and  manager  on  April  13,  1921, 
under  powers  contained  m:  debentures  dated 
February  17,  1920  (notice  filed  March  24,  1922). 

White  Bros.  Enguieering  and  Machinery  Co.  Ltd. — 
R.  Callmgham,  of  34,  Nicholas  Lane,  E.G.,  was 
appointed  receiver  and  manager  by  Order  ol  CouTt, 
dated  March  17,  1922. 


MORTGAGES,  CHARGES  AND 
SATISFACTIONS. 

^^.^W.^Tasker  &  Sons  Ltd. — Issue  on  March  15 
1922,  of  £1,630  debentures,  part  of  a  series  already 
registered. 

John_^Musgrave^&  Sons_^Ltd. — Trust  deed  dated 
M8u-ah  22,  1922,  to  secure  £135,000  chaiged  icn 
certain  lands  and  premises  in  Bolton  and.  the 
company's  undertakmg  and  property,  present  and 
future,  mcludmg  uncaiied  capital.  Tiaistees':  H.  S. 
Robmson,  J. P.,  Newmarket  Road,  Nor-vfich,  and 
M.  M.  Lees,  118,  Newmarket  Road,  Norwich. 

Powell  Brothers  Ltd. — Satisfaction  in  fttll  on 
February  22,  1922  (a)  ol  equitable  mortgage  dat,ed 
Septemoer  5,  1917,  securing  £6,400;'  (h)  of 
deoantures  dated  January  10,  ly20,  securing  £zo,000 
and  (c)  of  deposit  of  deecis  aated  August  20th',  1919 
securmg  £1,400  tiled.  Particulars  of  £20,00o 
debentures  authorised  March  loth,  1922,  also  filed  . 
wnole  amoimt  issued  ;  cliarged  on  the  compan^^g 
undertaking  and  property,  present  and  tutuig 
including  imcaUed  capital. 

Aubit  Tool  Syndicate  Ltd. — Issue  on  March  22, 
1922,  of  £290  debentures,  part  of  a  series  already 
registered. 

Tiiomas^L.  Hale.i(Tipton)  Ltd.— Particulars"  of 
,  £45,000  debentures  autnorised  March  29tii,  1922  ; 
wnole    amoimt   issued  ;    cliarged    on  company's 
undertakmg    and    property,    mciuding  uncalled 
capital. 

Huggins  &  Chambers  Ltd.— Satisfaction  in  full 
on  March  22,  1922,  of  mortgage  dated  December  9, 
1920,  securmg  £2,800. 
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BOARD  OF  TRADE  NOTES. 

[Abstracied  from  the  Board  of  Trade  Journal  ] 

Canadian  National  Exhibition. — In  connoction 
with  the  forty-third  annual  Canadian  National 
Exhibition  at  Toronto,  which  will  be  held  from 
August  26  to  September  9,  a  Bureau  of  Iiifuriiiatioij 
wall  be  maintained,  as  in  former  years,  by  the  Trade 
Commissioner  Service  in  Canada,  and  H.M.  Trade 
Commissioner  at  Toronto  has  expressed  a  desire  to 
receive  from  manufacturers,  merchants.  Chambers 
of  Commerce,  port  authorities,  and  other  commer- 
cial or  industrial  organisations,  any  trade  literatui'e 
or  catalogues  they  may  care  to  send  for  distribu- 
tion, free  of  charge,  from  the  Bureau  in  question. 
Small  exhibits,  typical  of  United  Kingdom 
industries,  and  small  attractive  posters  will  also 
be  welcome.  It  is  suggested  that  catalogues,  etc., 
of  the  following  lines  would  be  useful  for  the 
purpose  :  Textile  machinery;  industrial  machinery, 
including  pulp  and  papermaking  machinery  and 
supplies;  electrical  machinery,  appliances  and 
equipment;  shipbuilding  machinery  and  supplies; 
mining  machinery  and  supplies;  heavy  machine 
tools;  electrical  railway  equipment;  motor 
vehicles;  chemical  plant,  etc.;  scientific  instru- 
ments; sugar  machinery.  Catalogues,  samples,  etc., 
should  be  sent  ilirect  to  H.M.  Trade  Commissioner 
at  Toronto,  24,  West  Adelaide  Street,  Toronto,  not 
later  than  June  30.  United  Kingdom  firms  who 
desire  to  secure  space  at  this  year's  exhibition 
should  apply  immediately  to  the  Secretary,  Cana- 
dian National  Exhibition,  Lumsden  Building,  West 
Adelaide  Street,  Toronto. 


CONTRACTS  AND  TENDERS. 


Chile  ;  Tenders  Invited  for  Locomotive 
Boilers,  etc. — Tenders  are  invited  for  the  supply 
of  the  following  equipment  and  materials  for  the 
use  of  the  Chilean  State  Railways  :  16  complete 
locomotive  boilers,  with  superheaters;  four  boilers, 
without  superheaters;  53  superheater  equipments; 
46  cylindrical  valves  for  locomotives;  steel  boiler 
plates  of  various  types  and  sizes ;  300  smoke  funnels 
for  superheaters;  4,000  helicoidal  springs;  300  tubes 
for  lubricators;  18  steel  tyres  for  locomotives;  100 
automatic  couplers,  etc.  Tenders  should  be  sent 
direct  to  Departamento  de  Materiales  &  Almacenes, 
Estaoion  de  Alameda,  Ferrocarriles  del  Estado, 
Santiago,  Chile,  and  may  be  presented  up  to  May 
10,  1922.  Delivery  is  required  of  one-third  of  each 
item  within  60  days,  and  the  remainder  within  90 
to  120  days  of  the  date  of  acceptance  of  the  tender. 
Local  representation  is  essential.  (5845 /F.L./ 
P.N.) 


Machine  Tools  for  Bulgaria. — The  Dn-ection 
Generale  des  Chemins  de  Fer,  Bulgares,  Sofia,  is 
inviting  tenders  for  machine  tools  and  equipment, 
as  detailed  in  the  accompanying  translation,  the 
original  being  in  German.  A  translation  of  the 
special  conditions  of  tendering  is  aiso  enclosed. 
The  date  fixed  for  the  adjudication  of  tenders  is 
April  27.  Tenders  must  be  accompanied  by  draw- 
ings, catalogues  and  detailed  specifications  giving 
particulars  of  the  quality  of  the  materials  to  be  used 
in  the  construction  of  the  machines,  method  of 
working  same,  liorse  power  necessary,  and  all  other 
relevant  information  in  connection  with  the 
machines  offered.  A  deposit  of  1  per  cent  uf  the 
estimate  price  must  be  made  as  a  guarantee,  this 
sum  to  be  increased  to  5  per  cent  by  the  firm 
securing  the  contract.  The  price  of  the  various 
machines  must  be  stated  separately,  and  not  quoted 
in  a  Jump  sum  for  the  whole  contract;  and  ^l.so  all 
accessories  must  be  included.  Delivery  time  must 
be  stated  in  the  offer  as  regards  the  first  three  items 
of  the  list  No.  301,  but  for  the  remainder  the  tnne 
for  delivery  must  not  exceed  five  months  at  woiks. 
The  terms  of  payment  are  as  follows  :  Ou '  ha'l' 
against  shipping  documents,  the  contvac'O"  vnder- 
taking  to  give  a  bank  guarantee  against  this  sum, 
which  will  be  freed  op  airiva,!  of  the .  material  in 
]3ulgaria,  remainder  after  arrival  and  acceptance 
of  the  material  in  Bulgaria,  prices  quoted  to  be 
c.i.f.,  including  packing.  The  list  (No.  301,  Store 
Department,  Bulgarian  State  Railways)  is  as 
follows  : — 

One  lathe  for  turning  and  grinding  the  pins  of 
the  coupled  locomotive  axies,  and  also  the  crank 
pins  of  the  driving  axles.—  One  lathe  for  turning 
and  grinding  the  journals  of  the  crank  driving 
axles  of  locomotives  with  4/5  and  5/6  axles  -  One 
motor-driven  liigh-spced  lathe,  with  eight  cutting 
tools,  for  turning  the  tender  and  wagon  tyre.s  of 
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complete  wheel  sets  for  normal  gauge,  complete 
with  electric  motor  of  26  h.p.,  for  A.C.,  150  volts 
and  53  periods,  with  armature  of  slip-ring  type 
with  short-circuit  arrangement;  height  of  centres, 
about  650  mm. — One  capstan  lathe  for  dealing  with 
liohs  in.  to  3  in. — One  woodworking  lathe,  with 
'200  mm.  height  of  centres,  and  1,000  mm.  between 
centres. — Two  screwing  machines,  with  three  heads, 
for  dealing  with  bolts  and  nuts  from  i  in.  to  J  in. 
(Quote  alternatively  :  Two  nut-tapping  machines, 
with  three  spindles.) — One  ditto,  for  dealing  with 
bolts  and  nuts  from  |  in.  to  1^  in.  (Quote 
alternatively  :  One  nut-tapping  machine  with 
three  spindles.  —  One  milling  machine  of 
medium  size,  for  bevel  gears,  with  indexing 
apparatus,  which  also  allows  for  machining  the 
sides  of  the  teeth.— -One  universal  boring  machine 
for  dealing  simultaneously  with  two  bushes  of  the 
locomotive  coupling  rods. — One  automatic  press  for 
bolts  and  nuts,  from  -^g  in.  to  5  in.— One  ditto, 
from  I  in.  to  2  in. — One  forging  and  upsetting 
machine,  for  dealing  with  iron  bars  in  the  hot 
state,  up  to  100  mm.  diameter. — One  vertical  forg- 
ing machine,  for  drawing  bars,  28  mm.  diameter, 
when  hot. — One  compressed  air  hammer,  complete, 
weight  of  hammer  150  kilogs.,  and  300-500  nmi. 
hammer  stroke,  with  suitable  air  compresser. — One 
steam  hammer,  weight  of  hammer  250  kilogs.,  and 
400-500  mm.  stroke. — One  spindle  press,  for  bolts 
30-60  m.m.  diameter;  press  height  of  spindles, 
500  mm. — One  electro-magnetic  chuck,  150  volts, 
and  53  periods,  for  fixing  thin  objects  from  200-000 
mm.  on  to  grinding  and  milling  machines. 

[Note. — All  lathes  and  milling  machines  must  be 
provided  with  self-centring  chucks  faceplates,  each 
with  three  jaws  for  outer  and  inner  clamping,  and 
with  small  drill  sockets  with  two  jaws  each.  Each 
tender  must  be  accompanied  by  an  exact  description 
and  drawing  of  each  macliine,  so  that  the 
mechanical  details  may  be  apparent.] 

Only  strong  modern  designs  of  machines  are 
required.  The  machines  must  be  made  as  rigid 
as  possible,  and  of  highest  production  capacity,  and 
must  have  smooth  running  without  any  vibration. 
The  shafts  to  be  made  of  steel,  and  the  journals 
to  run  in  brass  bearings,  with  ring-oiling  arrange- 
ment where  possible.  The  wheels  to  be  made  of 
steel  castings  or  special  wheel  castings.  Tenders  to 
be  accompanied  by  drawings,  with  the  exact 
dimensions  to  scale,  one-fifth  or  one-tenth,  full 
description  of  the  machines  and  their  parts,  and 
list  of  the  material  used,  with  weight  and  detailed 
specification  as  regards  tensile  strength,  etc. 
Tenders  without  the  above  will  not  be  considered. 
Parts  of  the  machines,  such  as  frames,  tables, 
slides,  etc.,  which  have  any  defects  in  castings  or 
in  workmanship,  will  not  be  accepted.  All 
machines  will  be  tested  under  working  conditions 
by  an  official  of  the  Bulgarian  State  Railways.  All 
necessary  arrangements  for  inspecting  the  machines 
must  be  made  by  the  manufacturer.  The  machines 
must  be  securely  packed  for  rail  and  oversea 
transport.  Manufacturers  must  submit  in  duplicate 
to  the  Direction  of  the  Bulgarian  State  Railw-ays, 
not  later  than  one  or  two  months  after  receiving 
the  order,  the  foundation  and  detailed  drawings 
for  erection  of  the  delivered  machines;  also  sketches 
of  the  countershafts  showing  the  number  of  revolu- 
tions. The  drawings  submitted  with  the  tender 
must  not  be  taken  into  consideration. 


Electric  Elevators  Required  by  Victorian 
Railways. — The  Victorian  ailways  invite  tenders 
closing  July  5  for  the  supply  of  three  passenger 
electric  elevators  and  one  freight  elevator,  with 
all  equipment. — Renter. 


BRAZILIAN  CENTENARY  EXHIBITION. 

British  Displays  of  Rolling  Stock  and 
Textile  Machinery, 

While  it  is  hoped  that  all  sections,  15  in  number, 
into  which  the  Brazilian  Centenary  Exposition  has 
been  divided  will  contain  some  distinctive  manufac- 
ture or  exhibit  of  British  origin,  the  three  divisions, 
E,  G  and  H,  devoted  respectively  to  railway  and 
other  locomotion  rolling  stock;  industrial — parti- 
cularly textile — machinery;  and  electrical,  tele- 
phonic, radiographic  and  cinematographic 
a|>i)aratus,  are  likely  to  contain  the  most  repre- 
.scnlative  displays  contributed  by  the  United 
Kingdom. 

During  the  war  insurmountable  difficulties  pre- 
vailed in  connection  with  restocking  the  railways 
of  Brazil,  but  since  the  end  of  1920  a  new  era  for 
this  class  of  manufacture  has  dawned.  Railways 
are  no  loiiger  restricted  in  regard  to  the  quantities 
of  rolling  stock  purch.ased,  and  inasmuch  as  prac 
tica,lly  the  whole  of  the  existing  mileage  is  suffer 
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uig,   more  or   less,   from  deteriorated  equipmcui 
extensive    acquisitions    of    rolling    stock    will  1 
necessary.     At  present,   however,  only  a  few 
the  Government  and  privately-owned  railways 
able  to  purchase  new  rolling  stock  or  to  ni,il. 
extensions    upon    a    cash    basis.       Other  lineii 
although  contemplating  purchases,   are  unable  t 
complete  arrangements  in  view  of  reduced  receipi 
and  depreciated  value  of  the  currency.    The  marki 
for  rolling  stock  is  at  present  largely  restricted  I 
the  Rio  Grande  system   (Government-owned),  il 
three  lines  of  the  State  of  Sao  Paulo,  namely,  1 1 
Paulista,  the  Mogyana,  and  the  Sorocabana ;  I 
Central   of   Brazil    (Government-owned),  and 
Inspectoria  Federal   dos  Obras  Contra  as  Sec-, 
(the  latter    being    the    administrative  bureau 
charge    of    the    reclamation    project    now    be  i 
carried  out  in  Ceara  and  the  adjoining  Stat^  • 
The  Noroeste,   the  Oeste   de  Minas,   the   Via  : 
Bahiana,  and  the  Ferrocarrill  de  Goyaz  have 
their  disposal  sums  from  the  Federal  Budget  f 
the    purchase    of    limited    quantities    of  railv 
materials. 

British  manufacturers  of  rolling  stock  and  eq; 
ment  must  expect  to  meet  with  fierce  competii 
from   United    States   factories,    which    have  b 
successful   of   late  in  supplying   South   Amerii  ;| 
Government    and    company-owned    railways  wil 
equipment.    In  1913  the  roliing  stock  acquired  fi 
the  United  States  represented  66  per  cent  of  i 
locomotives  and  29  per  cent  of  the  cars  in  ii- 
in  1920  the  figures  stood  at  95  and  98  per  t  ' 
respectively.       The    purchases    during    1921    w  i 
hardly    less    important.      Belgian,    French  ;i 
German  manufacturers  are    also    in    the  mark 
competing  actively  for  railway  supplies  in  Bra/ 
Recent  quotations  for  rails  indicate  that  Germ 
and   Belgian   prices  are   considerably   lower  th 
some  received   from   Great  Britain;    in  point 
quality   the  goods  offered   are   generally  inferic 
Steel  received  from  these  countries  is  being  work 
up  from  war  scrap,  and  this  has  naturally  a  li 
effect  upon  both  quality  and  price.    Among  oti 
British  railway  exhibits  it  is  hoped  will  be  fou 
modern  types  of  narrow-gauge  equipment  for  t 
sugar  plantations,  a  wide  expansion  of  this  imi 
try  being  expected  in  Brazil.      In  1921,  notw  t 
standing    adverse    conditions    at    home,  Gerri 
interests  were  responsible  for  30  plantation  lo<- 
motives  in  one  district  alone  (that  of  Pernambui, 
the   main   centre   of  the   sugar   industry).  Tlni 
seems  little  question  that  the  Brazilian  market  • 
railwaj'  materials  and  equipment  will  become  ' 
increasing    importance    as     industrial  enterpi' 
expands  and  financial  conditions  improve. 

In  few  clas!>es  of  industry  has  there  been  noil 
more  steady  improvement  than  in  those  of  ag' 
culture  and  irrigation;  the  prosperity  of  thecouii"' 
is  largely  affected  by  the  abundance  of  i 
harvests.  Upon  nearly  all  Brazilian  farms  modu 
ploughs  of  the  reversible-disc,  single  and  doul  • 
disc  and  wheel  types  are  in  use,  while  in  so! 
districts  are  to  be  found  gang-ploughs  and  seve  I 
different  types  of  cultivators,  harrows,  seed  [ 
machineiy  adaptable  for  the  planting  of  ri, 
cotton-seed,  corn  and  potatoes;  hay  tools  fl 
harvesting  machinery  of  various  types;  windni  • 
and  pumps;  thrashers  and  thrashing  engii 
internal-combustion  engines;  tractors,  and  all  ty  5 
of  equipment  for  tlif  dairying  industi-y,  etc.  li 
high  cost  of  petrol  has  hitherto  proved  a  seriil 
obstacle  to  the  wider  use  of  farm  tractors  in  Bra  , 
but  this  drawback  is  likely  to  be  overcome  t 
the  wider  use  of  the  alcohol  now  being  produ  1 
locally,  at  an  extremely  low-  cost,  as  a  bye-prod  t 
of  the  revived  sugar  industry.  There  should  t 
assured  success  for  a  strongly-oonstructed  Bnti 
tractor  using  alcohol  as  fuel. 

An  important  change  in  the  textile  maril 
situation  in  Brazil  has  occurred  within  the  It 
two  decades.  Formerly  the  greater  part  of  te\'  e 
materials  imported  came  from  the  United  Kingdi  , 
but  gradually  the  Brazilians  have  rendered  tin- 
sielves  independent  of  foreign  supplies.  Whi, 
howevei-,  the  export  of  certain  classes  of  Brit'li 
textiles  to  Brazil  has  fallen  off  considerably,  s 
increase  in  the  demand  for  textile  machinerv  iso 
be  noted.  Existing  mills  are  largoly  Brit  - 
managed  or  their  employees  arc  British-f  rair  I, 
witli  a  natural  preference  for  British  in?.tallaf  i<  i. 

Samples  of  cables  may  also  form  a  feature  f 
the  exhibition.  Of  late,  British  cable  mai  li  - 
turers  who  have  striven  for  contracts  with  S  -  h 
American  Governments  have  experienced  thed'f'S 
of  the  keen  competition  emanating  from  GoriiNi  . 
Berlin  shippers  now  quoting  prices  below,  .d 
delivery  dates  mucii  in  advance  of,  ihoste  rcc  i  d 
from  (lie  United  Kingdom. — T-teuter. 


I 

z    APEIL  15.  1922 
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'         EXTRUDED  BRASS  ROD  PRICES. 

I  April  10th,  1922. 

McKechnie  Bros.   Ltd.,    Rottoii    Park   Street,  Bir- 
lingham,  state  that  the  basis  price  to  date  for  Brass 
i.uds  is  B^d.  per  pound.    Prioes  for  Special  Alloys  iu 
|j.ods  and  Ingots  will  be  quoted  ou  application. 

i  April  8th,  1922. 

|i  A.  Joseph  intimates  under  to  day's  date  that  be  is 
'\  buyer  of  Non-ferrous  Scrap  Metals  at  the  uuder- 
I  mentioned  approximate  prices  per  ton  : — 


j  @  per  ton. 

y     New  aluminium  cuttings  £60    0  0 

I      General  collected  scrap  brass                28  10  0 

[     Clean  copper                                     50    0  0 

D     Braziery  cuppei-                                  40    0  0 

I     Gunmetal                                          88    0  0 

Old  lead,  less  usual  draft                     18  10  0 

i         (All    metal    carted    free  in 
London  area.) 

Tealead                                           16  10  0 

J     Old  zinc                                         14  10  0 

"\     Hollow  pewter                                 110    0  0 

]     Shaped  black  pewter                                  0  0 

)J,nd  can  supply  solder  as  follows: — 

['  @  per  ton, 

{      Plumbers',  in  bar  or  strip  fnrm         £70    0  0 

i      Tiumaus'                                           90    0  0 

fj     Blowpipe                                          100    0  0 


|j|  All  prices  based  uu  day  o£  delivery  of  the  metal 
ilmlees  otherwise  arianged. 

[  MARKET  REPORTS. 

1^  OILS,  &C. 

-  Lubricating  Oils. — No  change  since  our  last 
r;-eport.  We  quote  pales  £13  10s.  to  £24  10s. ;  reds, 
kl8  to  £30 :  dark  cylinders,  £17  to  £35  10s. : 
Niilteied  cylindprs,  £22' to  £40;  blacks,  £8  to  £19; 
UIl  ex  wharf,  London,  less  2^  per  cent  discount, 
vpronipt  delivery.  Shipment  prices  on  application. 
^Soluble  oil,  £24. 

:  Fuel  Oil.— 905/10  gravity,  £5  per  ton;  950 
gravity,  £3  12s.  6d.  per  ton,  both  'ex  tank,  net  cash. 

'Delivered   in   bulk   by  tank   wagon,   10s.    per  ton 

te.Ktra. 

t:  Paraffin  Wiix  and  Scale.— ilarlict  stra.lv  :  llH/'JO 
[■deg.  Fah.,  2id. :  123/25  deg.  Fah.,  2J,<i.  :  11^5/30 
[,deg,  Fah.,  2|d.  ;  130/35  deg.  Fah.,  2|d.  ;  135/40 
[deg.  Fah.,  3id.  ;  140/45  cleg.  Fah.,  4^d.  ;  Lundon 
f,arid  Liverpool,  Paraffin  scale  market  firm  and 
I  supplies  short  for  forward  shipment.  We  quote 
1122/24  deg.  Fah.,  l|d.  spot,  l|d.  forward  ship 
I'ment. 

I  Petroleum  Oils, — Water  white,  Is.  Od. ;  standard 
:white,  Ls.  5d.,  in  barrels  net;  300  deg.  high  test 
oil,  Is.  0|d.,  less  2^  per  cent  discount,  barrels 
, included,  ex  wharf,  London. 

i;  White  Oils.— Special  No.'  1  white  oil,  £43;  No. 
-1  white  oil,  £39;  No.  1a  half  white  oil,  £36;  all 
se.v  wharf,  London,  in  drums  free;  No,  2  half  white 
(Oil,  £33,  in  barrels  free,  aill  net  cash. 

Animal  Oils. — Neatsfoot  oil,  English,  5s.  3d. ; 
iSoath  American  under  1  per  cent  f.f.a.,  5s.  7^d.  ; 
aex  wharf,  London;  English  lard  oil,  62s,  to  74s,; 
i' American  lard  oil,  65s,  to  76s,;  all  in  barrels,  net; 
Lpale  horse  oil,  35s,  per  cwt,  net,  delivered, 
f  Castor  Oil. — Demand  for  technical  qualities 
jl'good.  English  manufacturer.s  have  advanced 
,  seconds  Is.  per  cwt.  Pi  ices  of  English  qualities 
f  as  foillows  :  Pharmaceutical,  57s.;  firsts,  52s.; 
I  seconds,  48s.,  ex  mills,  Hull,  barrels  included,  W^e 
lliold  stock  in  London  at  3s.  per  cwt.  extra..  Less 
^tlian  1  ton  lots  Is.  per  cwt.  extra.  French  pharma^ 
ceutical,  t^d.s.  in  barrels,  63s.  in  cases,  London. 
'•Madras  t'liji^t  castor  oil,  April/May  shipment,  42s., 
^' barrels  included,  c,i,f.  landing  weights.  All  net 
|-  ca«h. 

Cotton  Oil, — Steady,  Refined  soap  oil,  39s,  6d, 
net,  naked  Hull;  42s.  6d.  net,  naked  London. 

•.    Eosin. — Pale  grades  still   scarce.     American  B. 

'ISs.    6d. ;    FG,    13s.    9d.:    MN.    15s.    6d. :  WG, 

'19s,  fid.;  French  FG.  13.s, ;  WW,  17s.  6d. 

]  Tallow. — At  the  auction  sale  last  Wednesday 
1,262  casks,  were  offered  and  526  casks  sold  at  aii 
average  decline  of  Is.  per  cwt.,  with  fine  mutton 
unchanged.       Australian  mixed,  36s,  6d,  to  41s,, 

'beef,  37s,  to  42s.;  mutton,  38s,  to  43s. 

1^    Turpentine.— Advanced    sliarply    latter    part  of 

j  last  week.  American,  72s,;  French,  in  American 
barrels,    not    offering;    white    spirit,    Is.    8d.  per 

■  gallon,  barrels  included,  ex  wharf.  London.  Sample 

I  on  application. 

I  Arthur  Brown  &  Co.  Ltd, 
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NEW  YORK  METAL  MARKET. 

The  latest  quotations  on  the  metal  market  are  : — 

DoLs.  per  ton. 

Iron,  No.  2  American  Northern  Foundry    19  to  20 

Centf  per  lb. 


Tin,    ispot    29-37i 

Zinc,  East  St.  Louis    4-90 

Copper,  electrolytic,  spot    12|  to  12| 

Copper,  electrolytic,  futures    12|  to  13 


— R«ut«r. 


SYDNEY   HARDWARE  MARKET. 

Business  is  fair  on  the  Sydney  hardware  market. 


The  quotations  are  as  follows  ; — 

Fencing  wire  : —  Per  ton. 

Australian  black,  No.  8  gauge   £23    0  0 

Australian  black,  No.  10  gauge  24    0  0 

American  galvanised,  No.  8  gauge  ...  25  15  0 
American  galvanised.  No.  10  gauge  ...    28  10  0 

Barbed  wire  : —  Per  ton. 

Australian  galvanised,  12^  gauge   £41    0  0 

American  galvanised,  12  gauge    34    0  0 

Galvanised  iron  : —  Per  ton. 

English  con-ugated,  26  gauge   £37    0  0 

English  plain,  26  gauge    39    2  6 

Per  mile. 

Kabbit-proof    netting   £67  15  0 

Per  ton. 

Sheet  lead,  in  full  roils   £30    0  0 

Bar  iron   24  10  0 

Shoeing    steel    25  10  0 

Steel    plates    28    0  0 

Steel    sheets    34    0  0 

Tinplates,  British,  per  double  box    3    2  6 

— Renter. 


LONDON    IRON   AND   STEEL  EXCHANGE. 

In  spite  of  the  approach  of  the  Easter  holidays, 
business  at  the  weekly  meeting  of  the  London  Iron 
and  Steel  Exchange  on  Tuesday  was  ratho-  mure 
active.  Anticipations  are  current  that  tin'  in^i 
neers'  dispute  will  not  be  of  a  prolonged  chai  acU'i-. 
and  this  has  encouraged  an  improvement  in  buying 
for  the  home  trade,  although  the  requests  fur 
i'liiDidry  pig  ii'nn  .-irr  iiiKiuubfcdly  of  vitv  siimll 
dimensions.  It  is  Inilmiali'  For  the  pig  ii'un  ni;irk(t 
that  the  colla]iS"  of  liunir  liiisiin';;..;.  owing  to  the 
■labour  disputes,  sy nclironisril  witli  aclive  over- 
seas demand,  whitii  has  enabled  I  lie  nuijority  of 
makers  to  avoid  putting  iron  into  stock,  I'rici  s 
•tIso  have  been  fairly  well  maintained  in  this 
nuuket,  and  an  interesting  feature  has  been  the 
receipt  of  considerable  enquiries  from  the  United 
States,  There  has  been  a  steady  trade  in  semi- 
finished materials  of  late,  and  the  prices  have 
become  firmer.  Foreign  competition  seems  to  liave 
entirely  vanished,  with  the  exception  of  occasmna! 
odd  lots  which  come  into  the  market.  British 
woi'ks  therefore  are  in  a  strong  position.  Con- 
siderable business  has  been  done  lately  in  wire  bars, 
whicli  points  to  a  renewal  of  activity  in  llic  wiic 
department,  although  American  coinpelil  lun  for 
Colonial  and  foreign  orders  for  wire  and  wire  nails 
is  extremely  keen.  The  demand  for  most 
descriptions  of  semi-finished  material  is  still  ralho- 
poor,  and  it  is  disappointing  to  have  reaiiicd  the 
middle  of  April  without  the  usual  seasonable 
demand  from  India,  developing  to  the  extent  tJiat 
was  anticipated  earlier  in  the  year  Buying  from 
the  Far  East  has  also  fallen  off,  the  principal 
(liinand  from  that  quarter  being  for  black  sheets, 
which  the  Japanese  are  reported  to  be  galvanising 
in  llarge  quantities  in  the  country,  more  than  20 
galvanising  plants  having  been  laid  down  in  the 
|jast  year  or  so.  The  engineers'  dispute  has,  of 
course,  affected  the  demand  for  constructional  steel, 
and  the  home  railways  are  still  adopting  a  cautious 
pidicy  in  placing  orders  for  material,  which  is 
reflected  in  the  quiet  conditions  at  the  rail  mills. 


NOTICES  OF  MEETINGS. 


INSTITUTION    OF    MINING  AND 
METALLURGY. 

London  :  The  31st  annual  general  meeting  of 
the  Institution  of  i\'Iining  and  IMetailurgy  will  be 
I'eld  (by  kind  perm  ss'  ii)  at  the  Roomr  of  tlio 
Geological  Societv,  Burlington  House,  i^iccadilly, 
London,  W,l,  on  Thursday,  April  20,  1922.  at 
5-30  o'clock  p.m. 
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STATE  AID  FOR  TRADE. 

Detail.s  were  available  recently  of  the 
guarantees  which  the  Government  is 
willing  to  give  to  a  number  of  well-known 
firms  to  enable  them  to  undertake  develop- 
ment schemes  of  a  total  value  of 
£14,958,145. 

The  guarantees  are  made  under  the 
Trade  Facilities  Act,  are  for  principal  and 
interest,  and  extend  over  periods  varying 
from  four  years  for  a  brick  and  tile  com- 
pany to  50  years  for  the  underground  rail- 
way. The  list,  as  given  in  ^  AVhite  Paper, 
is  as  follows  :  — 

II.\RL.\ND  &  Wolff  (Ltd.).— £1,493,345 
for  the  establishment  of  shiprepairing 
works  on  the  Thames,  widening  of  a  dock, 
and  construction  of  new  wharf  at 
Meadowside  Shipyard,  Glasgow,  and  work 
at  Greenock  Shipyard. 

Calcutta  Electric  Supply  Corp. 
(Ltd.).— £500,000  (25  years,  redeemable 
after  15)  for  the  purchase  and  installation 
of  additional  generating"  plant  and  build- 
ings, additional  high-tension  cables  and 
transformers  and  additional  direct-current 
mains. 

W.  BE.iRDMORE&  Co.  (Ltd.). —£600,000 
(five  years)  for  the  completion  of  vessel  at 
Beardmore's  yard  for  Societa  Auonimaper 
Azione  Lloyd  Sabaudo. 

P.\lmer's  Shiphuildinct  Co.  (Ltd.).— 
£300,000  (20  years)  for  the  construction 
of  a  new  graving  dock  af  Swansea. 

Regent's  Canal  &  Dock  Co.  (Ltd.). — 
£40,000  (20  years)  for  various  improve- 
ments in  Limehouse  Basin. 

Underground  Railway  . — £5 , 000 , 000 
(50  years)  for  enlargement  of  tunnel  of  the 
(^ity  and  South  London  Railway,  improve- 
ment of  stations,  and  provision  of  new 
rolling  stock,  and  extension  of  London 
Electric  Railway  from  Golders  Green  to 
Edgware. 

Rhymney  Valley  Sewerage  Board. — 
£250,000  (25  years)  drainage  and  disposal 
scheme  for  urban  districts  in  Rhymney 
Valley. 

MiNEHE.\D  Electric  Supply  Co.  (Ltd.). 
— .£4,500  (25  years)  for  ijrovision  of 
generator  and  overhead  mains. 

S.E.  AND  C.  Railway.— £6,500,000  (25 
years)  for  electrification  of  suburban  lines. 

Leckh.\mpton  Quarries  (Ltd.). — 
£50,000  (25  years)  for  con.struction  of  rail- 
way from  limestone  quarries  to  G.W.R. 

Kent  Electric  Power  Co.  (Ltd.). — 
i'Li.onO  (20  years)  for  the  provision  of 
mains,  transforming  apparatus,  and 
station  plant. 

AN  APPRECIATION. 

J'o  the  Editor  of  Engineering  World. 
Sir, — I  WTite  to  express  my  appreciation  of  the 
article  on  "  Factors  in  Efficiency  of  Steam 
Generation,"  by  David  Brownlie,  which  appeared 
in  vour  last  issue.  The  article  is  excellent. — Yours 
faithfully.  A.  F. 


i, 
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ABSTRACTS. 


"Why  riTT  up  with  prk-war  Street 
Lighting.  (The  Electrical  Timet<. 
April  G,  1922.) 

As  we  arrive  more  nearly  at  normal  con- 
ditions surely  it  will  be  a  reproacli  if  the 
technical  aclvniiccs  that  have  been  made 
in  the  desinn  and  cnnsl  i  iid  ion  of  street 
fittino's  and  lamps  (luiin<jc  the  past  eight 
years  are  to  be  much  longer  side-tracked. 

Someone  must  take  the  initiative  in 
this  matter,  and  nobody  can  sei  the  ball 
rolling-  so  well  as  the  station  engineer, 
(xood  street  lighting  is  a  splendid 
advertisement  foi"  the  electric  supply 
department. 

There  is  no  town  so  pooi-  as  not  to  be 
able  to  afford  a  fe^A-  solitary  examples  of 
the  most  modern  fittings  now  on  the 
market.  We  should  like  to  see,  in  every 
town  of  20,000  or  moie  inhabitants,  at 
least  one  example  of  three  or  four  up-to- 
date  methods  installed  for  test  and  demon- 
stration purposes.  Thev  would  afFord  the 
station  engineer  and  the  street  lighting- 
authorities  valuable  daia  for  future  use, 
and  would  by  their  mere  presence  acceler- 
ate the  date  at  which  a  divine  disconlcnt 
would  impel  the  powers  that  be  to  recast 
their  public  lighting-  methods. 

But  in  the  majority  of  towns  it  would 
be  practicable  to  carry  throuarh  a  moderni- 
sation of  the  lamps  in  the  one  main 
thoroug-hfare  which  usually  stands  out 
above  all  the  others.  •  Once  that  proves  a 
success,  g-radual  extensions'  will  g-enerally 
become  inevitable  in  due  course. 

To  Slim  up  ;  make  a  start  on  street  light- 
ing reconstruction;  and  if  vou  cannot  get 
leave  even  to  put  up  a  sing-le  lamp,  at 
least  find  out  all  about  the  types  of  lamp 
you  could  fit  up  if  you  did  g'et  leave.  You 
will  then  get  leave  all  the  sooner.  Better 
street  lighting  is  bound  to  come.  It  may 
be  delayed  by  local  conditions,  but  its 
coming-  is  inevitable. 


REVIEWS. 


AN.1LYTICAL  Mechanics  t-or  Engtneiees. 
Bv  F.  B.  Seelv  and  N.  E.  Ensign. 
(Thapman  &  Hall,  London.  24s.  net.) 

The  authors  of  the  book  before  us  aie 
Americans,  but  that  fact  does  not  affect, 
its  value  for  ens-ineering  students.  It  is 
not  an  attempt  to  "  popularise  " 
mechanics,  and  it  does  not  appear  to  us 
that  the  subject  is  dealt  with  in  a  particu- 
larly distinctive  or  ciiainal  manner.  This 
docs  not  imply,  however,  that  the  Avork 
is  stereotyped,  or  that  the  examples  given 
are  the  same  or  similar  to  those  in  other 
textbooks.  The  scheme  of  the  authors 
may  be  better  described  as  a  development 
of  the  ordinarv  method  of  treatment,  and 
we  shall  say  that  they  have  succeeded  in 
making  a  sonunvhat — to  the  avei-aae 
student — abstriise  subject  sinoulai'ly 
lucid  and  of  absorbing  interest.  Mechanics 
is  more  concrete  than  mathematics,  and 
there    are    few    subjects    of   which  the 


engineer  must  have  a  knowledge  that  are 
of  greater  interest  if  treated  in  the  propei- 
way. 

The  book  is  divided  into  three  parts — 
statics,  kinematics  and  kinetics.  This  is 
undoubtedly  the  best  arrangement  for 
such  a  book.  The  early  chapters  are  tjuite 
elementaiy,  the  first  chapter  being 
entitled  "  Fundamental  Conceptions  and 
Definitions,"  and  the  second  "  Resultants 
of  Force  Systems."  To  make  clear  the 
practical  nature  of  the  book  and  its  value 
to  engineers  we  may  say  that  in  the  sec- 
tion on  "kinetics,"  after  explaining  the 
theory  of  force,  mass  and  acceleration  and 
rotation,  the  authors  pass  from  "  balanc- 
ing "  to  a  discussion  of  the  gyroscope, 
and  then  to  the  application  of  theory  to 
the  governors.  Various  types  of  centri- 
fugal governors  are  illustrated,  and  their 
principles  of  action  desciibed. 

The  illustrative  problems  are  perhaps 
the  most  interesting  parts  of  the  book ; 
they  have  been  well  chosen.  Graphical 
methods  of  representation  and  of  solution 
are  used  frequently  throughout  the  book 
and  there  is  a  large  number  of  illustra- 
tions. There  are  some  500  pages,  and 
they  contain  practically  everything  that 
the  average  engineer  need  know  about 
mechanics. 


Mechanicai,  Testing  (Volume  1).  Bv 
G.  Batson  and  -T.  H.  Hvde.  (Chap- 
man &  Hall  Ltd.,  London.  21s.  net.) 
More  exact  methods  have  come  into  use 
for  testing  both  materials  and  machines 
during  recent  years,  and  the  whole  sub- 
ject has  become,  if  not  complex,  at  least 
difficult.  Even  now  methods  are  being 
continually  modified,  and  new  testing 
device*^  developed,  and  it  is  impel ative  that 
both  the  technical  engineer  and  the  manu- 
facturer should  investigate  them. 
Mechanical  testing  has  been  of  slow 
growth,  and  it  has  become  more 
systematic  as  the  science  of  engineering- 
has  advanced.  This  volume  treats  of  the 
testing  of  materials,  and  the  second 
volume  on  the  testing-  of  machines, 
apparatus  and  structures  is  promised 
shortly. 

One  is  tempted  when  reviewing  a  book 
on  mechanical  testing  to  discuss  the 
ethics  of  testing,  biit  sufficient  to  say  that 
any  forms  of  test  is  simply  to  prove 
theoretical  principles  right  when  trans- 
lated into  practice.  The  testing-  of 
materials,  of  stiiictures,  of  machines 
gives  the  designer  confidence,  and  enables 
him  to  reduce  dimensions  and  weig-ht  to 
a  minimum. 

The  book  before  us  is  essentially  for  the 
student,  biit  it  will  be  of  use  to  both  i)ro- 
fessional  and  manufactuiing  engineers  as 
a  reference  book.  Much  of  the  most  im- 
])oi-tant  information  on  this  subject  has 
I)revioiisly  appeared  in  the  proceedings  of 
the  various  engineering  societies.  A  very 
in\]>ortant  chapter  is  that  on  testing 
timber,  which  has  become  more  important 
within  the  last  few  years  owing  to  airo-aft 
evolution.  Incidentally,  it  is  surprising 
how  little  is  known  by  inany  othei'wise 
competent  constructional  engineers  about 


timber.  A  lot  of  ground  is  covered,  aii 
a  special  chapter  is  der^'oted  to  cast  iid 
tests.  There  are  24  chapters  and  a 
appendix,  and  at  the  end  of  each  chapti 
is  given  a  bibliography,  which  is  a  coii 
mendable  feature.  There  are  inniime 
able  plates  and  line  drawings.  Tl 
arrangement  nf  the  book  is  also  vei 
satisfactory.  AfteT  defining  load  strai 
stress  and  elasticity,  and  discussing-  tl 
properties  of  materials,  the  various  typ. 
of  testing  machines  are  described.  Tl 
procedure  in  commercial  testing  is  e 
plained,  and  such  important  matters  . 
fatigiie  ranges,  the  intluence  of  time  in 
the  effect  of  rejietition  of  stresses  are  gei 
into  carefully.  Hardness  and  abrasii 
testing  methods  are  examined  at  lengt 
which  has  come  to  the  front  of  late  yeai 
and  the  notched  bar  method  of  testiii 
is  very  thoroughly  explained. 


Ventilation  ov  Electrical  Machinei; 
By  ^\.  H.  F.  Murdock.  (Pitman 
Sons  Ltd.,  London.) 

Within  the  small  compass  of  SO  img 
the  author  has  endeavoured  to  crowd 
mass  of  technical  information.  There  a 
eight  chai^ters,  but  the  book  suffers  soni 
what  from  the  endeavour  of  the  writer 
give  all  that  can  be  said  on  the  suhje( 
The  book  is  described  in  the  preface  as  ; 
introduction  to  the  problem  of  ventilatii 
applied  to  electrical  machinery,  which 
is,  and  yet  is  not.  We  think  many  at 
be  satisfied  with  the  information  giAe 
It  is  a  subject  Avhich  is  too  little  studied 
a  s.vstematic  manner,  and  we  have  eve 
confidence  in  commending  this  quite  coi 
pi'eheusiA'e,  if  small,  book  to  our  electric 
readers. 


"Light  and  Colour"  (Is.  net)  v: 
Simplified  Aeitii.\[etic  (2s.  ne 
By  W.  H.  F.  Murdoch,  B.S 
Bowman  &.  Murdock,  99,  Shoe  Lai 
E.C.4. 

These  Iavo  little  volumes  should  pro 
useful  to  many.  They  are  in  what 
called  the  "  Wee  "  Educational  Serii 
"Light  and  Colour"  is  a  particulai 
interesting  little  treatise  written  to  gi 
people  who  have  little  or  no  knoAvledge 
light  theory  some  idea  of  colours  a 
colour  mixing.  "  Simplified  Arithmetic 
has  been  Avritten  for  home  students,  and 
quite  comprehensive;  a  short  secti 
explains  the  slide  rule. 


We  have  leceiveil  the  Monthly  Ma'j 
zine  (April)  of  Higgs  Bros.,  Sand  I'i 
Biini  ingham . 


Reconstruction    of    French    ]Mines.— Fii:" 
-showing  the  work  accomplishpd  to  the  end  of  11 
towards  the  reconstruction  of  mines  ruined  in  t 
Departments  of  (lie  Nord  and  Pas  de  Calais  lia 
just,  been   published.    "Up    to    the    present  o\ 
110. (100  (100  cubic  yards  of  water  have  been  puni) 
out.     More  than  1.800  miles  of  gallerie.s  havi- 
be    reconstructed,    of   wliicli    COO   niiles   had  b> 
ab.nidoned    during    the   German    occupation,  a 
1,550  miles  sysiematically  flooded.    Work  can  oi 
bo  carried  on  at  the  rate  of  about  a  yard  a 
and  sometimes  only  half  a  yard.  Everywhe 
however,  coal  getting  has  been  resumed  in  one 
more  galleries. — Reuter. 
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Transport. 


ROAD. 


1>iStralasian  Railways. 

['A.cooiding    to    the    Si/dncij  Moiniiirj 
I  redd,  there  is  -i,  strong-  feeling  in  many 
il  mtry  centres  in  Xow  South  Wales  that 
system  of  rail  motors  has  not  been 
^jpted  to  the  extent  which  the  admitted 
:eess  on  the  trial  section  warrants.  Tt 
declared  that  on  many  branch  lines, 
I'd  especially  whei^e  there  is  only  a  tri- 
ekly  service,  the  motor  car  is  gradnally 
'  ablishing  a  supremacy  M'hicli  will  take 
j'uiy  years  of  increased  railway  efficiency 
challenge. 

iiThe    Queensland    Govcrnnient,  after 
•rrowing  £2,000,000  recently,  is  abont 
pusli   on   witli   railway  construction. 
»ie  Minister  for  Kailways  has  announced 
at  a  full  resixni])ti()ii  of  work  will  take 
^ice  in  April  on  the  Xorth  Coast  line  to 
^osperiiie,  while  work  on  the  Innisfail 
River  section  of  this  railway  will 
I    recommended    in   the    same  month. 
^  ork  is  proceeding   on   a.  line   to^  the 
tjwen  coalfields,  360  men  being  engaged. 
!_ie  Railways  Department  in  Queensland 
[  calling  tenders  for  the  supjily  of  equip- 
ent,  including  a,  36-in.   duplex  boring 
id  fuming  mill,  a  16-in.  sliding  sui'fac- 
g  and   screw-cutting    lathe,    a.  12-in. 
j^the,  a  200-ton  hydraulic  wlieel  i)ress,  a 
Uon  three-motion   post  jib  crane  Telec- 
ic),  a  two-motion   crane   of    the  same 
pe,    an     electrically-driven  overhead 
Ravelling  crane  and   n  12  h.p.  motor. 
^:>nders  close  on  May  16  next. 
I'  A  New  Zealand  Ministerial  statement, 
M'ording  to  Renter,    discloses  the  fact 
'  at   a    sum    of    £4,619,515    ha.s  been 
I  :pended  hitherto  on  lines  now  under  con- 
inction    in    the    Dominion,  including 
i;l,038,000  on  the  railway  from  Otira  to 
fealey.  A  further  £11,177,261  is  required 
\  camplete  these  projects,  and  of  this 
l(Uount  the  Whaaanui-Parnassus  line  is 
i:pocted  to  absorb  £2,000,000. 


RAIL. 


i  .S,  Motor  Transport  Business  Requires 
4,000  Trained  Men. 

j  ''In  the  next  10  years  4,000  specially 
ained  men  will  be  needed  for  service  in 
'6  American    highway-    transport  busi- 
■ss,"  declaied  Mr.  F.  W.  IVnn,  secie- 
ly,  J^ational  Motor  Ti  iick  ( 'oinmittee, 
ational  Automobile  Chamber   of  Com- 
merce, recently  in  an  address  before  the 
'  udents   and    faculty    of  Massachusetts 
I  istitute  of  Technology. 
'  Mr.  Fenn  said  in  part :  — 

The  whole  field  of  the  highway  tians- 
)rt  is  practically  viigin.  It  welcomes  the 
itrance  of  tiaiiied  men.    Men  of  the  very 
[  ghest    professional    ability    are  daily 
liming  to   it;   only   rccciilly   a  fonner 
'jveimor  entered  the  field. 

1  "  The  success  of  the  experiment  in 
looating  to  motor  trucks  the  inter- 
lange  of  freight  among  the  eight  rail- 


roads entering  Cincinnati,  which  has 
resulted  in  eliminating'  300,000  switching 
ciits,  is  going  to  mean  its  duplication  in 
every  major  terminal  centre. 

"  It  is  fairly  certain  that  the  next  great 
development  in  this  country  in  transpor- 
tation will  be,  therefore,  a  national 
delivery  service  for  picking  xip  traffic  at 
the  (M  origin  and  making  delivery 

at  the  stole  door  of  the  consignee.  The 
motor  ti  uck  offers  the  best  solution  of  this 
pi  nblem  in  tire  opinion  of  many  railroad 
officials.  Only  this  i)ast  month  the  trans- 
]3orta.tion  of  freight  between  the  J^ew 
Jersey  rail  terminals  of  the  Erie  Railroad 
and  Xew  York  City  has  been  effected  by 
nn  ans  of  trucks. 

"  It  is  now  an  I'siablished  fact  that 
motor  truck  operation  can  be  substituted 
for  short  bi*anch-line  railway  operation, 
trap  car  sejrvice,  surburban  railroad  and 
terminal  distribution.  The  New  York, 
New  Haven  and  Hartford  Railroad,  tlie 
Haltimore  and  Ohio  and  the  Northern 
Pacific  are  already  using  trucks  with 
flanged  wheels  on  short  branch-line 
ojierations." ' 

Mr.  Fenn  called  attention  to  the  fact 
that  the  committee  on  the  development  of 
the  motor  'bus  of  the  New  England  Street 
Railwa^•  Club  reicommended,  at  its  last 
monthly  meeting,  that  in  many  instances 
it  would  be  preferable  to  instal  motor 
'bus  seiTice  instead  of  trackless  trolley 
equipment.  This  was  felt  by  the  speaker 
to  be  the  logical  development  in  urban 
passenger  transpoi-fation.  There  are  now 
20,000  motor  'buses  servicing  the  con- 
gested and  undeveloped  areas  of  our 
])rincipal  cities. 

It  was  also  pointed  out  that  approxi- 
mately 75  per  cent  of  the  harding  in  the 
Texas  and  Oklahoma-  oil  fields  is  carried 
on  by  means  of  specially-designed  tr.uck 
and  trailer  combinations.  Mr.  Fenn  said 
that  "there  is  no  question  but  that  the 
motor  truck  is  a  very  important  part  of 
the  operator's  equipment  in  the  produc- 
tion of  petroleum.  The  impressive  sizes 
to  which  the  truck  fleets  of  some  of  the 
largest  oil  companies  in  the  world  have 
grown  diiring  the  past  few  years  is  a 
striking  confirmation  of  this  assumption. 

"  Theie  is  every  reason  to  believe  also 
that  in  the  transportation  of  coal  and  other 
mine  products  from  the  mouth  of  mines 
there  will  be  from  now  on  a  marked  ten- 
dency to  utilise  power  tracks.  Just  how 
extensive  this  movement  will  be  nmy 
perhaps  be  judged  from  the  fact  that  the 
])roducts  of  ajjproximately  3,200  mines 
are  being  carried  by  either  motor  truck 
or  wag'ons  at  present. 

"  Just  a,  shor-t  time  ago  the  opinion  was 
v(>ntured  by  several  prominent  lunibernien 
that  within  the  next  three  years  all  mules 
and  oxen  now  in  use  in  Southern  lumber- 
ing wiW  be  replaced  by  tractors  and 
trucks.  Various  methods  of  transpoi-ta- 
tion  have  been  employed  from  time  to 
timei  in  the  handling  of  our  foref^t 
])roducts,  but  in  the  last  few  years 
lurabennen  in  geneiral  have  displayed  a 


keenness  for  enquiry  and  observation  that 
has  resulted  in  the  development  and  use 
of  many  new  devices,  especially  trucks, 
intended  to  save  both  time  and  money  for 
lumber  producers." 


AIR. 

Government  Policy. 

We  ijrophesied  recently  that  tlie  aerial 
Ijolicy  of  the  Government  was  about  to 
undergo  some  very  important  changes. 
The  first  of  these  changes  has  already 
began  to  manifest  itself  in  the  attitude  of 
the  Air  Ministry  towards  the  scheme  that 
has  recently  been  subnn'ilcd  by  Com- 
mander C.  l)ennis  Bum hir  the  for- 
mation of  our  airship  mail  and  passenger 
service  to  India  and  Australia.  The 
financial  syndicate  behind  this  proposal 
wiU  provide  a  capital  of  £4,000,000,  and 
no  capital  investment  on  the  part  of  the 
(jovernment  is  suggested.  The  sole  finan- 
cial obligation  on  the  home  (jovernnu^nt 
would  be  a  possible  liability  of  £91,000 
a  year  (as  a.  grmrantee  of  interest  on  out- 
lay) until  the  commercial  success  of  the 
com2)any  has  been  assiircd.  Similar  con- 
tingent liabilities  of  £40,000  per  annum 
each  woidd  be  imposed  upon  India  and 
Australia  by  the  acceptance  of  the 
scheme. 

Of  course,  the  i)roposal  must  first  be 
accepted  by  the  home  Goveiiiment  before 
being  submitted  abroad. 

In  view  of  the  recent  economy  campaign 
it  woidd  hardly  be  consistent  with  the 
jjresent  attitude  of  the  (ioveniment  to 
accept,  "  without  due  consideration,"  a 
scheme  which  involves  a  contingent 
expenditure  of  £91,000  per  annum  for 
three  or  four  years  at  the  least.  Further- 
more, it  may  reasonably  be  expected 
that  the  opinion  of  the  Impei-ial  Govern- 
ment will  not  be  jiiiblished  \mtil  the 
scheme  has  been  discussed  in  detail  with 
the  two  Premiers  of  South  and  Western 
Australia,  who  have  just  arrived  in  this 
country,  with  a  view  to  encouraging  the 
emigTation  of  some  of  our  "  surjDlus  " 
labour  to  Australia. 

In  connection  with  the  Bowser  system 
of  petrol  feeding,  which  is  being'  installed 
at  Croydon,  a  10,000  gal.  tank  has  been 
put  underground.  B'y  means  of  an  electric 
' '  remote  control ' '  pump  four  machines 
can  be  fed  simultaneously  at  different 
points  at  the  rate  of  40  gallons  per 
niiiniit>.  All  the  petrol  is  brought  through 
;i  "  Bowser"  centrifugal  filter. 

The  latest  statistics  for  the  air  services 
operated  between  England  and  the  Conti- 
nent during-  year  ending  March  21,  1922, 
shows  that  10,117  paying  passengers  were 
carried,  of  whom  almost  two-thirds  were 
carrid  by  Bjitish  machines,  whilst  an 
average  of  10  commercial  machines  per 
day  crossed  the  channel.  During  the 
Avhole  of  that  period  not  a  single  pas- 
senger "--as  injured. 


Il 

i, 


30 


ENGINEERING  WORLD 


APEIL  15,  1922 


The  "Sentinel"  Steam  Wagon. 


The  last  few  years  have  seen  an  almost  in- 
credible development  in  road  transjjort,  and 
there  is  no  doubt  that  the  future  will  witness 
a  still  greater  increase.  That  the  railway 
companies  are  alive  to  the  competition  they 


The  supply  of  coal  is  practically  unlimited, 
and  for  the  next  few  years  at  any  rate  there 
is  no  need  to  fear  an  increase  in  price.  With 
petrol,  however,  the  position  is  different,  and 
the  chief  chemist  of  one  of  the  largest  of  the 


will  have  to_^meet  is  evidenced  by  the  Bill 
they  are  now  promoting  in  Parliament.  The 
commercial  motor  manufacturing  companies 
are,  generally  speaking,  feeling  severely  the 
slump  in  trade,  but  they  should  be  among  the 
first  to  benefit  by  the  revival.  The  user  of 
a  road  wagon  has  to  consider  many  points, 
among  which  might  be  mentioned  class  of 
goods  carried,  average  and  extreme  daily 


oil  companies  has  predicted  a  shortage  within 
the  next  two  years,  particularly  if  trade 
revives.    The  prospective  user  of  a  heavy 
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VERTICAL  SECTIONS   THROUGH   CYLINDER    AND    FEED    PUMP  OF 
THE  PATENT  "SENTINEL"  ENGINE.  SHOWING  VALVE  GEAR  AND  HOW 
THE  CYLINDERS  ARE  AUTOMATICALLY  DRAINED. 


CONTROL 


— -5TEERIN0  BELL-CaA': 


Sipf-riiij;  Oear. 

tonnage  and  mileage,  class  of  roads,  etc. 
For  the  lighter  loads,  say  up  to  three  tons, 
there  is  no  doubt  that  the  petrol-driven 
vehicle  is  at  present  more  economical  tiian 
the  steam-driven  one.  For  the  heavier  loads, 
however,  the  position  is  reversed,  as  is 
evidenced  by  the  increasing  number  of  steam 
wagons  which  we  see  on  the  roads. 


HORIZONTAL  SECTION  OF  THE  PATENT 
"SENTINEL"  ENGINE,  SHOWING  CAM  SHAFT  DRIVE. 

road  vehicle  should,  therefore,  give  careful 
consideration  to  the  possibilities  of  the  steam 
wagon. 


The  modern  steam  wagon  is  a  very  differ 
affair  to  the  old  traction  engine,  and 
details  are  made  in  a  manner  which  is  equi 
lent  to  the  best  automobile  practice. 

The  "  Sentinel  "  steam  wagon  is  madeju 
two  sizes,  four  tons  and  six  tons,  both'if 
which  can  be  fitted  with  trailer. 

The  four-tonner,  which  is  here  illustral  1. 
will  carry  loads  up  to  four  tons  at  a  spei'(  if 
12  miles  jjer  hour.    It  can  climb  gradient  .)£ 
1  in.  in  .six  with  the  full  load.    No  gir 
changing  is  necessary  as  in  a  petrol  waai, 
thus  saving  much  wear  and  tear.    The  t 
carries  sutlicient  water  for  25  to  30  mi 
Refilling  is  a  simple  matter  and  takes  fi 
10  to   15  minutes.    The  platform  or  1 
space  is  13  ft.  by  6  ft. 

The  boiler  is  of  the  vertical  type  and  w{ 
at  pressure  of  2301b.  per  square  inch.  ] 
claimed  for  this  type  that  the  boiler  ti 
are  never  out  of  the  water,  as  they  are  HI 
to  be  on  the  locomotive  type  when  the  vel 
is  travelling  up  a  steep  gradient.  On  accc 
of  this  fact  it  is  possible  to  force  a  vert 
boiler  without  danger  of  trouble  from 
tubes.  A  superheater  is  fitted  in  the  u] 
portion  of  the  firebox.  In  order  to  reic 
the  firebox  for  inspection  it  is  only  neces.' 
to  break  two  joints. 

The  engine  is  of  the  horizontal  type,  ha- 
two  double-acting  cylinders  6|  in.  di&nv 
The  jjiston  has  a  sti 
of  10  in.    It  is  fid 
underneath     and  in 
about  the  centj'eof 
the  chassis.   The  s]  id 
of  the  engine  wher 
wagon  is  going  a', 
miles  per  hour  is 
r.p.m.,  and  this 
speed  makes  for 
ability.    High  qu; 
alloy  steels  are 
for  the  important 
gine  parts.    The  r 
ing  parts  are  dust  -j: 
and  work  in  oil  b; 
The  valves  are  of 
mushroom  type 
are  placed  undern 
the  cylinders, 
ingenious  arrangei 
of   cams  the  exh 
valves  are  opened  v 
the   starting  leve 
brought   into  neu 
thus  ensuring  com] 
draining  of  the  c 
ders.  The  illusliai 
show  the  construe 
of  the  engine  and 
of  the  water  .feed  p 
which  is  worked  of 
end  of  the  crank  s  ff|- 
The  transmissi(|  i-^ 
by  single  chain,  be 
reduction  varying  th 
requirements,  build- 
ing about  2  J  in.  lo  i" 
The  usual  diffi  rc  iai 
isprovided.    The  steering  possesses  so  iffll 
features  which  are  new  for  the  steam  «f 
The  old-type  chain  has  been  dispensed  it'' 
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)l  a  square  thread  screw  substituted.  This 
jyis  in  an  oil  bath  and,  in  combination  witli 
li  centrally-pivoted  front  wheels,  makes  for 
easy  steering  Avith  a  minimum  of  back- 


reat  attention  has  been  paid  to  ease  of 
i,ing,  all  controls  being  placed  within  easy 
I  h  of  the  driver.  A  driver  and  stoker  are 
(|^ssary,  but  all  controls  are  operated  by 
Ij  driver,  thus  avoiding  divided  responsi- 
j[  y  in  traffic. 

ij^swo  brakes  are  provided,  one  being  a 
.erful  hand  brake  and  the  other  the 
(I  Tsed  engine,  which  provides  a  very  effec- 
L  and  easily-applied  compressed  air  brake, 
'j^'i  the  steam  shut  off  anrl  control  lever  in 
.[.srsethe  engine  is  a  pneumatic  brake,  cap- 
ili  of  holding  the  rear  wheels  locked  by  the 
J  matically  compressed  air. 

he  other  details  are  made  in  a  high-class 
I:  iner  and  are  well  designed,  but  they  call 
i(  no  special  comment. 

l/e  cannot  conclude  this  article  without  a 
hrence  to  the  "  Sentinel     works.  These 
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thus  ensuring  interchangeability.  The  com- 
pany has  its  own  steam  generating  plant. 
The  exhaust  steam  is  used  to  heat  water 
which,  in  turn,  is  used  for  supplying  the 
houses  with  an^ adequate  quantity  both  for 
central  heating^and  for  domestic  purposes. 


5T0MNC  SMOOT 


HALF  SECTION  ON 


I  Section  of  Boiler, 

ft  3  built  in  1915  on  the  outskirts  of  Shrews - 
'i  Y,  and  adjacent  to  the  works  the  company 
if  built  a  garden  city.  The  works  are  built 
):!  the  most  modern  plan,  separate  depart - 
tfits  with  room  for  extension  being  pro- 
^'  id  for  body  building,  chassis  building, 
shining,  erecting,  painting,  etc.  All  im- 
tant  parts  are  made  to  jigs  and  templates, 

1 


BOILER  AND  PIPE-COVERING 
TESTS. 

SoMK  interesting  iufcjrmation  has  been 
published  this  week  with  regard  to  tests 
carried  out  with  slag  wool  used  for  cover- 
ing boilers  and  steam  pipes.  There  is  no 
([uestion  that  the  two  most  efficient 
materials  in  use  for  this  pui-pose  aie  slag 
wool  (made  by  blowing-  steam  into  molten 
blast  I  ',11  nai  e  shig,  and  consisting  of  a  mass 
of  fine  fibres  of  silicate,  somewhat  resem- 
bling wool  in  api>ea ranee)  and  85  per  cent 
'magnesia  (85  per  cent  liydrated  magiie- 
sium  carbonate  and  15  per  cent  asbestos 
fibre).  The  general  tendency  amongst 
hteani  users  is  to  buy  cheap  and  shoddy 

coverings,  which 
are  the  worst  pos- 
sible investment 
It  can  be  stated 
without  exaggera- 
tion that  5  per 
cent  of  the  coal 
used  for  steam 
general  i  o  n 
throughout  the 
world  is  wasted  in 
condensation  losses 
because  of  the  use 
of  inferioi-  cover- 
ings. 

Slag-  wool  has 
o  n  e  advantage 
over  magnesia  in 
that  it  will  stand 
almost  any  tem- 
perature (even  up 
to  4,000  deg. 
Fall.),  whereas 
magnesia  cannot 
be  used  for  over 
700  deg.  Fah.. 
when  the  hydrated 
magnesia  begins 
io  calcine.  This, 
of  course,  does  not 
affect  some  ]3lants, 
as  it  covers  2001b. 
pressure  and  650 
deg.  Fah.  tem- 
perature in  the 
superheated  steam , 
but  in  the  modern 
super-power  sta- 
tion these  figures 
may  be  exceeded. 

The  efficiency  of 
slag  wool  is  found 
to  be  about  96  per 
cent  under  aver- 
a  g  e  conditions, 
using  2^  in.  thick- 
ness, that  is  to  say, 
96  per  cent  of  the  condensation  losses 
in  a  bare  pipe  is  prevented.  The  figui-e 
with  85  per  cent  magnesia  is  about  94/95 
per  cent,  whilst  with  the  ordinary  plastic- 
coverings  the  results  may  be  anything 
from  60/85,  per  cent  depending  on  the 
price  and  quality.  Both  slag  wool  and 
magnesia,   however,   have    other  advan- 
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tages  in  addition  to  good  non-conduc- 
tivity, such  as  lightness  in  weight  and 
durability.  Most  plastic  mixtures,  except 
perhaps  fossil  meal  and  asbestos,  will  not 
stand  the  prolonged  contact  with  a  hot 
pipe,  especially  over  400  deg.  Fah.,  and 
soon  disintegrate  into  dust. 

A  veiy  efficient  coveiing  for  the  highest 
])ressures  and  temperatui-es  of  superheat, 
over  2001b.  and  650  deg.  Fah.,  is,  say, 
1  in.  slag-  W'Ool  next  to  the  pipe,  followed 
by  l^in. /2'in.  of  85  per  cent  magnesia, 
the  whole  being  finished  off  with  \  in.  hard 
setting  composition  as  a  binder.  One  dis- 
advantage of  .slag  wool  is  that  if  used 
alone,  say,  2/3  in.  thickness,  it  must,  for 
the  best  job,  be  finished  oft'  with  the  more 
expensive  sheet-metal  covering,  so  that  it 
will  be  maintained  in  position  close  to 
the  pipes. 

Tw'O  of  the  most  usual  causes  of  loss  in 
this  direction  are  the  fronts  of  the  bcilea-s 
and  the  steam-pipe  flanges.  Every  flange 
should  be  covered,  using  the  modern  de- 
tachable flange  box  covers  which  can  be 
dis!'onnected  in  a  few  seconds,  and  it  is  a 
paying  pioposition  to  cover  the  fronts 
of  the  boilers  with  slaff  wool  and  sheet 
metal  down  to  the  grate  level. 


"AIR  LIFT"  CLEARS  SAND 
FROM  DEEP  WELLS. 

Dennison  FAiRGHn.D  in  Engineering  News- 
Record  recently  cited  two  interesting  cases  in 
which  air  lifts  had  been  successful  in  removing 
sand  plugs  in  deep  wells.  "  One  well,  with 
an  8-in.  casing  145  ft.  deep  (from  which 
about  100,000  gallons  of  water  was  pumped 
daily),  became  clogged  with  sand  to  such  an 
extent  that  it  practically  stopped  the  supply. 
A  test  developed  14  ft.  of  sand  and  small 
gravel.  A  thre:^-fourths  inch  pipe  to  the 
sand  was  inserted  and  air  forced  to  the 
bottom,  the  rising  bubbles  keeping  the  water 
disturbed  and  the  sand  in  suspension,  and  it 
was  thrown  t)ut  very  quickly  and  at  little 
expense.  In  another  case,  the  well  was 
236  ft.  deep  with  an  8-in.  casing,  and  the 
sand  was  beginning  to  shut  off  the  supply 
and  get  into  the  pump.  There  was  available 
only  150  ft.  of  |-in.  pipe  which  was  connected 
up  with  a  compressor.  The  rising  air 
created  enough  suction  to  lift  the  sand  and 
the  water  was  clear  and  running  free  of 
sand  at  the  end  of  25  minutes 

While  in  the  case  here  cited  the  com- 
pressed air  injected  below  the  sand  plug 
removed  the  obstruction  very  successfully, 
it  should  be  noted  that  arrangement  was 
not  what  is  properly  known  as  the  air  lift. 


Cutting  Steel  under  Water. — A  demonstration 
fif  the  French  apparatus  for  cutting  steel  under 
w:itfr  with  an  oxy-ate)  ylene  flame  took  place 
dining  the  past  weei^  at  the  works  of  ilessrs.  Siebe- 
(rorman  &  Co.  Ltd.  Equipped  with  a  Siebe-Gorman 
diving  suit,  a  diver  descended  into  a  large  circular 
tank  filled  with  water,  at  the  bottom  of  which  a 
flat  steel  bar  f  in.  thick  was  laid  on  trestles.  The 
;i  1 1|  <;m  lit  us  was  then  lighted  and  lowered  to  him,  and 
all  the  diver  liad  never  before  used  the  oxy- 

acetyliiie  fiame,  lie  cleanly  cut  through  more  than 
two  inches  of  the  metal  in  a  few  moments.  The 
inventor  of  the  apparatus,  Mr.  Eugene  Bayer, 
explained  that  a  diver  trained  in  the  use  of  the 
apparatus  oould  carry  it  down  into  the  wat«r  and 
light  it  at  his  convenience,  and  that  by  suitable 
increase  in  the  pressure  of  the  gases  employed,  it 
oouild  be  used  at  any  depth  to  which  the  diver 
could  go.  It  is  estimated  that  the  flame  is  capable 
of  cutting  through  a  steel  bar  8  in.  square  in  about 
six  minutes. 
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SHIPPING  NEWS. 


Dutch  Shipbuilding:  Rotterdam 
Dry  Dock  Co. 

Jn  tlio  iiccouiits  of  tlip  Rolterdaiii  i)iv 
Dock  Co.  foi  last  yeiii,  a  net  profit 
of  Fl. 4, 093, 177  is  shown,  (■()i)i|):n('(] 
with  n. 5, 794, 931  tor  the  piei  tdiii";  year. 
The  sum  of  Fl.2,942,965  is  written  off  for 
depreciation,  leaving'  a  balance  of 
Fl. 1,150, 312  available  for  (listribiition , 
out  of  Avhicli  it  is  proposed  to  pay  a  divi- 
dend of  25  per  cent,  the  same  as  for  1920. 

The  report  say  that  while  in  1920  tlie 
results  of  the  first  few  months  of  the 
year  are  to  be  regaided  as  favourable,  in 
the  latter  part  of  the  period  under  report 
the  general  slackness  of  business  made 
itself  felt,  so  that  the  final  results  Avere 
considerably  behind  those  of  1920.  Tht^ 
building'  of  new  tonnage  under  contract 
proceeded  in  a  regular  manner,  but  the 
repairing  department,  especially  in  con- 
nection with  shipbuilding,  was  less  inten- 
sively enrployed.  On  the  other  hand, 
thanks  to  the  extensions  which  were  car- 
ried out  in  the  previous  year  in  the 
machinery  section,  a  sufficiency  of  orders 
was  always  on  hand,  and  this  department 
contributed  very  largely  to  the  favouralde 
results  of  the  year. 

The  pros2>ects  for  new  shipbuilding  have 
not  greatly  changed,  but  from  errquiries 
by  a  Journal  of  Commerce  representative, 
it  appears  that  various  shipping  companies 
are  again  beginning  to  think  aborrt  new 
tonnage.  Meanwhile,  the  company^  is 
devoting  its  whole  attention  to  the  repair- 
ing business,  and  in  this  connection  has 
started  the  constructioir  for  its  own 
accorrnt  of  a  dry  dock  with  a  capacity  of 
12,000  tons. 

In  1921,  in  addition  to  the  two  steamers 
Saparoea  aird  Zaandijk,  lairnched  in  1920, 
the  steamers  Tex  el  and!  Streefkerk. 
lauirched  in  1921,  were  completed  and 
delivered.  At  the  end  of  last  y^ear  the 
company-  still  had  under  constructioir  the 
steamship  Klipfonteiu  and  the  motor  tank 
ship  Fu  Kwang',  with  a  total  cargo  capa- 
city of  10,500  tons  and  4,700  i.h.p.,  also 
the  12,000  ton  dry  dock  already  men- 
tioned. Moieover,  the  company  delivered 
16  ships'  boilei's  with  a  total  heating  sur- 
face of  3,490  square  metres,  and  had  in 
hand  13  boilers  of  3,180  scj[uare  metres 
heating'  surface,  and  one  marine  eng'irre  of 
1,800'  i.h.p.  Numerous  larg'e  repairing 
contracts  were  also  carried  out.  Dock 
work  showed  an  increase  of  nearly  10  per- 
cent in  comparison  with  that  of  the  pre- 
vious year,  in  spite  of  the  fact  that  owing 
to  the  strike  tire  docks  were  used  for 
barelv  10  months  out  of  the  12. 


ENGINEERING  WORLD. 

Province  of  Quebec.  The  canal  project  is 
part  of  the  general  ship  srrbsidy  scheme 
put  forward  by  the  Harding  Adminis- 
tration. 


United  States  Shipping. 

Negotiations  aic  to  be  oi)ened  with  the 
Uritisli  (Tovernmcnt  for  the  conclusion  of 
a  tieaty  with  (/anada,  which  will  njake  the 
carrying  out  of  the  Great  fiakes-St.  Law- 
rence Ship  Canal  pioject  possible.  It  is 
understood  that  the  present  Libeial 
Government  of  Canada  favour  the  canal, 
hut  bittei-  opposition  is  expect ed  from  the 


Ship  Repairing  Work. 

The  arrival  of  the  steamei  Euterpe  at 
Cardiff  marks  the  completion  of  the  jepair 
contract  which  Messrs.  K.  &  C.  Grayson 
Ltd.,  the  old-established  Merseyside  tirm 
(if  engineers  and  repairers,  weri'  success- 
ful in  securing  in  competition  with  Fast 
Coast  and  Bristol  (,'liauuel  rejjairers,  when 
the  vessel  was  dry  docked  at  Cardiff  for 
examination  after  having  -ustaiiied 
gi'onnding  damage  in  the  Bristol  Channel. 

The  steamer  was  placed  in  Messrs.  (  i  J  ay- 
son's  private  dry  dock  at  Garston  and  the 
work  carried  out  in  such  an  expeditious 
manirer  that  Messrs.  Grayson's  vere  abl" 
to  complete  the  repairs  and  deliver  the 
vessel  to  the  owners  at  Cardiff'  several  days 
before  the  expiration  of  the  time  co]i- 
tracted  for  carrying  out  the  work,  which 
involved  the  renewal  and  removal  or  a 
large  number  of  shell  plates  and  lioors 
with  internal  work  incidental  to  same. 
The  fact  that  the  contract  was  completed 
earlier  than  was  auticii)ated  has  given 
the  owners  and  all  interested  ev.'iy 
satisfaction. 


THE  LAW  COURTS. 


Manchester  Ship  Canal  Case. 

The  Court  of  Appeal,  cousistiug  of 
Jjords  Justices  Bankes,  Scrutton  and 
Atkin,  recently  gave  jrrdgment  upon 
appeals  by  Messrs.  Brunner,  Mond  &  Co. 
Ltd.  and  the  Attorney-General  against 
Mr.  Justice  Sankey's  jrrdgment. 

Lord  Jirstice  Scrirtton  remarked  that  the 
litigatiorr  up  to  the  present  must  have  cost 
the  parties  at  least  £100,000. 

The  litigation  is  remarkable  for-  the 
time  it  had  occirpied.  The  hearing-  before 
^[r.  Justice  Sankey  took  25  days,  and  the 
aigunu-nts  upon  the  appeal  extended  over 
l  i  days.  The  judgments  tf  the  Loids 
Justices  took  just  ovei-  thiee  hours  to 
deliver. 

The  main  qrrestion  in  dispute  in  both 
actions  was  whether  the  canal  comparry 
had  carried  out,  their  obligations  in 
properly  scouring  the  approach  to  the 
access  between  the  AVeston  Mersey  Lock 
and  the  navigation  (drannel  of  the  Eiver 
Mersej'. 

Ml".  Justice  Sankey  had  held  that  the 
canal  company  had  carried  out  their 
statutory  obligations  and  held  that 
Messrs.  Brunner,  Mond  &  Co.  were  not 
entitled  to  the  declaration  they  soirg'ht  b\- 
their  counter  claim,  and  also  that  the 
traders  on  the  Weaver-  Navigatiorr  were 
not  entitled  to  the  declaration  and  man- 
datory injirnction  claimed  in  the  second 
action. 

The  judgment  of  the  lower  court  was  in 
favour  of  the  Manchester  Ship  Canal  Co. 
in  their  action  ag-ainst  Messrs.  Brunner, 
Mond  &  Co.,  claiming  canal  tolls,  and  in 
the  Attorney-General's  action  (at  th(> 
relation  of  a  niunbei-  of  traders  on  the 
Weave)-  N;ivigation),  claiming  a  declara- 
tion as  tf>  the  <anal  i-oinp;iny's  statutoiy 
obligations. 

The  Coui-t  of  Ajijjcal  (Lord  Just  ire 
Atkin  dissenting-)  now  dismissed  both 
a|)peals  with  costs.. 


At>EIL  15.  192: 

THE  BUILDING  TRADES 
EXHIBITION. 

Oil    'I'uesday,    the    VM\\    Internal  i 
Building  Trades  J'lxhibition  was  o) 
at    ()l3^m])ia,    London,    and  will 
tiirue    until    Apiil    27.      The    cpi  i 
cerenumy   Avas    performed   by   Mr.  I'l 
AVaterhouse,     ALA.,    F.S.A'.,  Presni, 
of     the     Eoyal     Institute     of  Bii 
Architects.     Tu  future  the  exhibitio]i 
lie  a  biennial  event  instead  of  an  annu,. 

The  building  industry  comprises  a  i:  ;i 
mairy     trades     and     professions.  t 
activities  are  many  and  stui:)endous. 
engineering  indirstry  is  closely  asso(  i 
at  many  points  Avith  the  building  indu 
thus,  many  of  the  exhibits  are  of  s]!, 
interest  to  engineers. 

Quite  a  few  firms  are  showing  pumug 
plant.        The  Millarrs  Timber  Trac 
Co.     Ltd.,    Great     AVinchester  Sti 
London,  has  an  exhibit  which  illuslr 
admirably  the  extent  to  which  machii 
is  being  used  now  in  building  operalid 
aird  includes  steam  shovels,  petrol-dr 
concrete  mixers,    steanr    concrete  fix 
wagon  loadeis,  portalde  (  rushers,  petil- 
di'iveu  centrifugal  and  dia])hragni  piniis 
air  (•om])ress()rs,   hoists,  etc.  Tire 
phragnj   ])Uiiij)s  of  Phouiix  Enginee 
Co.  Ltd.,   Chard,   Someiset,  are  als( 
interest,   witli    cajiacities  from  J,00(itj 
(),0t)()  galhins  ])er  hour  worked  by  hau 
l)o\ver.    Cliain  pumps  for  sludging  t; 
are  on  the  stajid  of  Tuke  &  Bell  Ltd.. 
Lincoln's  Inn  Fields,  London,  and  aL 
})neumatic  ejector  with  patent  valve  ; 
for  receiving  crude  sewage.   A'ery  efHc 
appears  to  be  the  Broadway  dorrble- 
iiig'  lift  and  force    jiump    of    this  fl 
which  is  callable  of  raising  ;50  gallons 
minute  of  sandy  or  g-ritty  water. 

As  might  be  expected,  practically 
the  range  makers  have  stands,  and 
latest     ini])rovemeut     iir  heating 
sanitory   engineei-ing  are  to  be  seen 
vai'ious  stands. 

Never  before,  probably,   has  so  n 
space  been  given  at  an  exhil)ition  to 
crete  machirrery  and  plant,  which,  in  \ 
of  the  progress  that  is  being  madi 
this  field,  is  not  suijjrising.  It  Avould 
a  very  long  article,  irrdeed,  to  do  ju; 
to  the  many  firms  exhibiting.  The 
tralia  Concrete  Alachineiy  &  Enginee |ag 
('().  Ltd.,  G0()-7,  Salisbury  House,  L)i 
Wall,   have  a   blocknuiking-  machiiu 
view  that  is  capable  of  an  output  of 
plain  slabs  per  day  Avhen  o])erated  h} 
unskilled  num. 

Some  of  the  best-known  Jnanuf'a(  (ii 
of  Avoodworking-  machinery,  smh 
planers,  band  and  cin;u]ar  saws,  et^., 
as  AVadkin  &  Co.,  Leicester; 
Domiirion  Alachinery  Co.  Ltd.,  Huli 
and  J.  Sagen  Co.  Ltd.,  shoAv  their 
ducitiions,  AA-hile  construct.ional  engiiK- 
ing  is  represented  by  J.  Booth  i.^-  f^jis- 
(iueen  Anne's  Chanrbers,  Broacbjiy. 
AVestminster,  and  the  FaAvcett  Coiistuc- 
lion  Co.  Ltd.,  65,  A'ictoria  Street,  ^^st- 
<Wv.  S.AAM. 
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It  auguis  well  tor  the  tuiurt'  ])rii^ii' it.^ 
ot  the  liuildiiig  trade  that  the  exhili 
should  lie  so  aacII  su])j)()rted  at  the  prc'i'^ 
lime,  and  many  of  the  exhibitors  exj|ess 
ihemselves  as  being  A-ery  optimist  ic  es- 
pite  liio  jirevailiiig  depression. 
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Patent  Abstracts. 


.LOYS. 

174,443. — British  Thomson-Houston  Co.  Ivid.. 

Cannon  Street,  London. — (General  Electric  Co.  : 
hcnectach/,  Xeti:  York,  U.S.A.) — October  27, 
20. — An  iron  alloy  rontains  6'15  per  cent  of 
iminium  and  1'3  per  cent  of  molybdenum,  prefer- 
ly  with  the  addition  of  les  than  I'o  per  cent  of 
aniuni.  A  cryolite  flux  is  used  in  casting  the 
oy. 

INTRIFUGAL  GOVERNORS. 

174,157.— WiDDOP  Engine  Co.,  Ltd.  and  H. 
IDDOP,  Invincible  Engine  Works,  Keighley, 
•rkshire. — October  15,  1920. — A  centrifugal 
vernor  for  engines  comprises  a  weighted  arm  4 
I'uted  at  u  on  an  annular  member  5,  which 
iiounds  the  shaft  and  is  pivoted  at  h  near  its 
liphery  to  the  flywheel  or  other  rotary  part. 
.  pin  4a  on  tlie  end  of  the  arm  4  engages  a  curved 


nc  I 


['t  5a  in  the  member  5,  the  radius  of  curvature 

I  the  slot  being  different  from  the  radius  of  the 

I I  about  the  pivot  a,  so  that,  as  the  arm,  4  moves 
l  :\vards  under  centrifugal  force,  the  pin  4«  moves 
p,  member  5  about  the  pivot  0,  this  movement 
t^ng  transmited  to  the  valve,  etc.,  of  the  engine 
;  a  sliding  bar  10  carrying  a  roller  9  engaging  the 
I  mber  5.  The  movement  of  the  arm  4  i.s  opposed 
I  an  adjustable  spring  6. 

[  sting  metals. 

i  74,258.— J.  E.  HuHST.  Moorlands,  Tintwistle, 
i)dfield,  Cheshire.— November  20,  1920.— In  a 
,  trifugal  casting  machine,  the  inner  surface  of 
'  mould  is  maintained  at  a  temperature  between 
"1  deg.  and  600  deg.  Cen.  according  to  the  metal 
ng  cast.    In  some  cases  tliis  may  be  attained  by 


'L'ecjtly  proportioning  the  mould,  but  the  mould 
'[  •■  be  provided  witli  a  spiral  passage  E,  Fig.  1, 
Cj  .vith  a  welded  oi-  soldered  sheet-metal  jacket  J. 
f!  •  2,  through  which  a  regulaljle  supply  of  a  cool 
1  H'^^'uni  may  be  circulated,  by  means  of  pipes 
I  n  to  a  running  joint.    Two  or  more 

4ilds  may  t)e  connected  in  series,  preferably 
'I  nigh  an  int^rcooling  device. 

1 


RATIATORS     FOR  INTERNAL-COMBUSTION 
ENGINES. 

174,113. — G.  McAhthur  and  C.  Colpus,  Ngaio, 
and  W.  J.  ScAMMELL.  and  W.  F.  Thompson,  54, 
Cuba  Street,  both  in  Wellington,  New  Zealand. — 
September  6,  1920. — The  top  and  bottom  headers 
3,  4  are  connected  by  two  or  more  rows  of  waved 


tubes  7,  those  in  the  front  row  being  set  with  the 
waved  portions  in  the  same  plane,  while  those  in 
the  rear  row  or  rows  are  set  wilii  the  waved  por- 
tions at  right-angles  to  the  plane  of  the  front  row. 
so  as  to  In'eak  up  and  distribute  the  current  of  air. 
The  tubes  have  flared  ends  forced  over  conical 
nipples  5  on  the  headers  by  nuts  8.  The  tubes  are 
preferably  of  softer  metal  than  the  nipples. 

FOUNDRY  PATTERN  PLATES. 

174,(i96.— G.  E..  Roberts,  Rusedale,  Eurlsdon 
.\vi'riue,  and  J.  E.  B.^tes,  79,  Ransom  Road,  both 
in  Coventry.  —October  25,  1920 — A  pattern  plate 
l:as  both  halves  of  the  pattern  on  the  same  side 
so  that  the  mould  halves  made  therefrom  are  all 
identical  and  assembled  pairs  produce  two  articles 
r,-i(  li.  Top  and  bottom  moulds  are  made  from  the 
pat  I  cm  in  the  u.sual  way,  but  in  boxes  2,  Fig.  2, 
having  one  cut-away  side  tempora.iily  closed  by  a 
plate  8  so  that  they  may  afterwards  be  placed  side 
liy  side  with  the  sand  in  direct  contact.      A  T 


FIG. 2.  ,^ 


section  frame  9,  Fig.  4,  and  ilat  mould  half  11  with 
runner  12  and  risers  13  are  placed  on  the  boxes  2 
and  tiir  ijlatf  is  cast.  The  boxes  2  are  aligned  by 
hoiles  and  }iins  5  and  the  frame  9  by  pins  through 
holes  in  lugs  thereon  and  centre  lugs  7  on  one  ol 
the  boxes.  To  lake  frames  of  different  size  one  ol 
the  lugs  7  may  be  replaced  by  a  bush  17,  Fig.  (! 
adjustable  along  a  slot  formed  by  a  stepped  forma 
tion  14  of  the  cut-away  sides.  If  the  parting  face 
is  not  fiat,  the  sand  in  the  mould  half  11  is  cut 
away  to  leave  the  desired  thickness  for  the  plate. 


INTERNAL-COMBUSTION  ENGINES. 

174,833.— P.  W.  Pettek,  West  Park  House,  and 
Peters,  Ltd.,  Nautilus  Works,  both  in  Ysoyil, 
Somerset. — December  16,  1920. — In  a  gas  engine 
using  crank-chamber  compression,  air  is  admitted 
to  the  crank  chamber  through  a  valve  (not  shown) 


the  gas  being  drawn  through  a  valve  D  into  an 
independent  chamber  L,  which  communicates  with 
the  crank  cylinder  thi-ough  an  oscillating  disc 
valve  H  controlled  by  a  governor.  When  the  piston 
uncovei's  the  port  M,  the  gas  is  forced  into  t  he 
cylinder  followed  by  the  air  charge. 

FOUNDRY    PATTERN  PLATES. 

174,695. — G.  E.  Roberis.  Rosedale,  Earlsdon 
Avenue,  and  J.  E.  Bates,  79,  Ransom  Road,  both 
in  Coventry. — October  25,  1920. — Pattern  plates  for 
foundry  moulding  are  made  in  sections  5,  Fig  2, 
accurately  located  relative  to  a  frame  2.  The 
s. •it inns  may  have  half-patterns  on  opposite  sides 


riG.4 


f.C.2.  i 


or  both  on  one  side,  and  are  located  by  pins  7 
engaging  holes  in  a  central  bar  3  of  the  frame  2. 
The  locating  holes  are  formed  by  bushes  6,  Fig.  4, 
preferably  in  pairs,  which  are  positioned  by  pins 
in  frames  in  which  the  sections  5  are  cast.  Speci- 
fication 174,696  is  referred  to  in  the  provisional 
specification. 

CENTRIFUGAL  PUMPS. 

174,992.— H.  C.  Hodgson  and  J.  Stone  &  Co. 
Ltd..  1.  Cockspm-  Street,  London. — October  9, 
1920. — The  diverging  annular  discharge  nozzle  part 
of  a  centrifugal  pump  is  formed  in  an  outer  ring  4 
wliich  is  separa.te  from  but  is  supported  by  the 
inner  portion  1  of  the  impeller,  so  as  to  rotate 


freely  tiiereon.  In  multi-stage  pumps,  the  first 
impeller  may  be  of  ordinary  form,  having  the  diver- 
gent portion  solid  with  the  inner  portion,  the 
remainder  being  of  the  kind  above  described. 
Adjustable  blades,  serving  as  distance  pieces,  may 
be  fitted  between  the  two  members  of  which  the 
discharge  member  is  composed. 
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PETER  BROTHERHOOD  LTD.,  PETERBOROUGI: 
Water  Cooling  Towers  of  all  Types. 

TEMPERATURES  GUARANTEED  UNDER  ANY  , 
VARIATION  OF  ATMOSPHERIC  CONDITIONk 

SOME  RECENT  ORDERS  :—  ! 
Stalybridge  Joint  Board  {"i^^^^)  300,000  gaffs,  per  fj\i 
lngltam'9  Tfftornititff  Coiffiertesm 
West  Bromwicffi  Corporation, 
Asfftton'Under'Lyne  Corporation. 
St.  Anne's  Corporation. 


Addrtts  tUl  Communications  to . 


PETER  BROTHERHOOD  Ltd.,  Mansfield  Chambers,  St.  Ann's  Sq.,  MANCHESTER.  ' 


A  Boon  to  Shareholders. 


Highest  and  Lowest  Mill  Share  Prices  for  1921,  in  handy 
book  form,  with  information  re  Capital,  Spindleage,  etc 


COMHILKU  BY 


A.  WARWICK.  15,  MAWDSLEY  STREET,  BOLTON. 

1  ree  on  Application.  TELEPHONE  :  706  &  724. 

Business  in  Textiles,  Railways,  etc. 
In  touch  with  London  and  Provincial  Exchanges. 


ELECTRICAL  CONDUITS  Lt 

Birch  Street,  WALSALL. 

CONDUITSTl'ITTINGS, 
ACCESSORIES,  SWITCHGEAR, 
CABLE.  TOOLS. 

Also  at  London,  Glasgow,  Bristol,  Wolverhamp  a. 


BOILED  &  PIPE  COVERINGS 


SAVING. 


SUTCLIFFE  BROS. 

6    BRYCE  LTD., 

Globe  Works,  GODLEY,  near  Manchester. 


I  EXTINGUISH  A  FIRE  IN  ITS  INITIAL  STfjS 
i    AND  AVOID  HEAVY  LOSS. 


Fire 

Siebe  Gorman  Smoke  Helmets 

make  operations  possible  at  the  source  of  theLe 
despite  heavy  smoke.  | 

Dittrict  Office  :    WEBB  &  HATCH,  Earton  House, 
66,  Deansgate,  MANCHESTER. 


HALL'S 

^L.H.C. BRAND) 

Oll'lWTER  PAINTS 


MILL  MANAGERS— Reduce  your  Painting  (»ti 
by  using  odd  labour  and  purchasing  lOr 
materials  direct  from  the  factory. 


Red  Oxide  for  Mill  Repaii 
Brunswick  Green,  Light 
Stone,  &  Genuine  White  Leat 

Sanitary  Distemper  and  Water  PninU 
for  Milla,  Ufiicea,  or  Homea. 


■ 


Send  for  Free  Shade  Card,  Lists,  tie.— 

L.  HALL  &  CO.,  OARWEI. 


mrai 


FEED-WATER   PURIFIER   AND  HEATER 

Prevents  Scale 

WITHOUT  CHEMICALS. 


The  United  States  Metallic  Packing  Co.,  Ltd., 

SOHO  WORKS,  ALLERTON  ROAD,  BRADFORD. 


Telegram. :  **  METALLIC.  BRADFORD." 


Telephones  :   4705,  4706 


^0.  68.  ""Ti^l^^Lf^d!"       SATURDAY,  APRIL  22,  1922.  ^•^3s^'^'ifKl"T°^'       -PRICe  2d. 


Conciliation. 


'  has  been  piuvt-d  many  times  dver  iJiat  strikes  and  loek-outs  are  uneconomical, 
irtlier,  allei  weeks  of  struggle,  during  which  time  production  has  been  nil,  the 
al  teinis  of  settlement  have  in  many  cases  been  the  proposal  of  one  side  or  the 
itr  befoie  the  stoppage.  Such  being-  an  acknowledged  fact,  it  is  remarkable 
strikes  and  lock-outs  still  jiei-sisi.  Al  any  time  wastage  is  to  be  deplored,  but 
the  present  the  ejigineering  trade  is  suffering-  when  it  can  ill  aft'oid  to  do  so,  and 
■ten  the  prospects  are  brig-hter  than  they  have  been  for  some  months  past. 
II  4^  lesson  might  well  be  learnt  from  a  large  industry  such  as  that  denoted  to 
tttoQ..  Although  the  contentions  are  not  precisely  the  same,  there  existed  in  the 
y.ion  tr-ade  a  difference  that  might  easily  result  in.  a  lock-out;  in  fact,  the  notices 
^re  already  issued.  But  it  is  our  opinion  that  these  notices  will  never  run  out. 
i  fficient  time  was  left  between  their  issuance  and  date  of  fulfilment  to  allow  further 
j^otiations  to  take  place.  Alicady  sm-li  negotiations  have  proceeded  apace,  and 
.'re  is  very  reasonable  hope  that  witiiiji  a  day  or  two  a  settlement  will  be  reached. 
!  Oouciliatory  measures  are  essential  in  the  engineering-  industry.  Already 
I  tain  sections  are  agreed  to  accept,  or  consider,  terms,  and  in  the  ca.se  of  the 
?lfast  engineeiing-  workers  a  proposed  r(>du(-tion  has  been  accepted,  a  fui'ther 
i|luction  to  be  the  subject  of  future  neg-otiatit)ns.  We  know  that  the  wages 
I  estion  is  not  by  any  means  the  sole,  or  even  the  main,  bone  of  contention  betAveeii 
\i  employers  and  the  A.E.U.  We  are  not  concerned  at  the  moment  with  the 
j.ict_dilt'erence,  but  its  results,  and  fully  believe  that  if  a  spirit  of  conciliation 
iivails  there  will  be  no  further  use  for  Government  iiiteiference,  and  we  shall 
I  re  the  works  g'oing  again  very,  quickly. 

h  One  point  we  would  like  to  make.  Last  week  we  refened  to  Kussia.  We  ho])e 
ti  industrial  workei-  has  read  of  the  pact  between  (lermany  and  that  country.  Wo 
Uy  believe  that  Germany  will  do  all  that  lies  in  hei'  power  to  farm  Russia.  Tt.  is 
fnly  essential  that  we  should  use  our  best  endeavours  to  cultivate  trade  with  what 
lili  potentially  wealthy  country,  and  we  are  only  liandicai)ping  ourselves  by  internal 
(j|UTels  while  Germany  is  working  hard  to  rehabilitate  herself.  Fnless  we  look 
I  our  own  concerns  very  closely  and  put  them  l  iglit,  we  ai  e  g-oing-  to  have  a  hard 
i',ii  m  the  trade  struggle  that  is  comin"'. 
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POSTAL  TUITION. 


\  - 

M  uttering  a  platitude  to  say  that  the 
rn  engineer  must  be  an '  extremely 
3; -ducated  man.  In  this  journal  we  have 
il  times  discussed  .  the  question  of 
Q  jrsity  training,  and  special  interest 
ti  bes  to  the  questionnaire  circulated  by 
J' federation  of  British  Industries,  but 
ttlier  any  good  purpose  will  be  served 
^!  y  doubtful.  That  a  University  training 
a  be  of  very  great  value  is  true],  but  men 
'ijdways  be  found  who  will  rise  above 
eiiisadyantages  of  an  imperfect  early 
S'tion,  and  any  endeavour  to  reserve 
ejj.gher  positions  in  industry  for  University 
e'f,ft;ouId  not  only  be  unjust,  but  harmful 
■  ;  ustry  A  very  fair  percentage  of  our 
^[  trial  leaders  have  not  received  a 
n  Tsity  training.    Nor  do  we  agree  with 


one  of  our  contemporaries  that  the  engineer- 
ing student  should  receive  an  intensive 
training  in  science  to  the  exclusion  of  classical 
subjects.  A  specialised  education  can  best 
be  built  on  a  good  general  education.  Wc 
must  be  careful  in  our  estimation  of  the  value 
of  education  not  to  overlook  the  necessity 
for  practical  experience.  The  University 
man  who  has  little  or  no  workshop  experience 
is  of  less  use  to  the  industry  than  the  man 
who  has  a  wide  practical  knowledge  and  a 
smattering  of  technical  knowledge. 

It  is  within  the  power  of  every  man, 
given  natural  aptitude,  to  become  educated. 
It  may  have  been  more  difHcult  20  years 
ago  than  it  is  no-w,  but  it  was  possible'even 
then  for  the  craftsman  or  apprentice  engineer 
to  acquire  a  good  knowledge  of  first  principles. 
There  are  technical  institutes  in  every  towai 
of  an>-  size,  with  evening  as  well  as  (bn 


classes,  and  although  there  are  special 
benefits  in  oral  tuition,  the  correspondenct* 
method  is  becommg  more  and  more  recognised 
as  an  efficient  teaching  process  with  certain 
peculiar  advantages,  one  of  these  being  that 
the  student  can  spend  as  long  as  he  likes 
on  a  lesson  and  can  study  at  any  hour. 
Furthermore,  it  jjlaces  the  country  student 
on  a  level  with  the  town  student.  To  get 
the  fullest  benefits  from  postal  tuition  does, 
of  course,  call  for  certain,  characteristics  in 
the  student^ — he  must  be  jiertinacious  and 
have  the  power  of  concentration  well 
developed.  That  there  are  limitations  to 
the  method  must  be  acknowledged  :  Avhen 
studying  chemistry,  mechanics  ahd  several 
other  subjects,  the  laboratory  is  indispensable. 
There  may  also  be  delay  in  getting  a  difficulty 
explained.  On  the  other  hand,  these  very 
limitations  quicken  the  stud(>nt"s  intelligence. 
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PROMOTION  BY  MERIT. 

Kow  to  select  the  best  men  for  tlie  JiiRlier 
i)ositions?  Tliat  is"  tk0_  pioblern  lliat 
eiuployer.s  find  most  difficult  to  ;in§\v;eF;. 
Testimonials  are  not  alwayji  r^liabfe:^ 
jiersonal  recommendations  may- iibe  .,A;alii^ 
able,  but  psycliolo'gical  influences  eiiteT)* 
and  a  splendid  character,  however  neces- 
sary an  attribute,  is  Mo  guarantee  of 
ability  as  a.  craftsman  or  an  organiser.  E'or 
50  yt'^ars  back  men  have  recognised  the 
v.alue  of  the  •competitive,  exaniinption  as 
a  true  test  of  ability,  and  is  it  not;  time 
that  thi.s  method  was'  adopted  :for  the 
selection  of  foremen  or  assistant  foremen? 

It, may  be  argued  that  the  qualifications 
necessary  for  a  suiiervisor  cannot  all  be 
tested  at  an  examination  table.  A  man 
may  have  an  excellent  kiioMledge  of 
machine-t(joi  practice  and  yet  be  cjuite 
incapable  of  organising  a  large  machine 
shop  so  that  cue  machine  will  not  be  idle 
while  another  is  in  arrears,  and  while  this 
is  primarily  the  work  of  the  jjlanning 
department  a  tactful  and  skilful  depart- 
mental head  is  necessary  to  cany  the 
arrangements  into  effect.  On  fire  other 
hand,  a  superb  organiser  who  has  not  a 
first-class  practical  knowledge  cannot 
appreciate  the  difficulties  of  his  subor- 
dinates. Some  firms  pin  their  faith 
altogether  in  the  organising  ability  of 
foremen,  and  because  they  cannot  get  men 
at  the  bench  or  the  machine  with  the 
necessary  qualities  they  transfer  draughts- 
men to  the  shops.  Now  there  is  no  reason 
why  draughtsmen  sbould  not  be  successful 
as  foremen,  and  the  writer  has  known 
some  who  have  made  excere^it  foremen 
patternmakers,  fitters  and  machinemen, 
but  the  point  is  that  eTery  craftsman  in  an 
engineering-  works  should  be  encouraged 
to  believe  that  he  can  travel  all  the  way  to 
tlie  manager's  desk  if  he  wills  it,  and  that 
there  is  no  royal  road  to  that  position. 
This  can  only  be  effected  by  competitive 
examination. 

Xo  engineer  would  suggest  that  at  the 
present  time  the  best  men  are  invariably 
in  the  best  positions.  That  sinister  thing 
cabled  influence — having  "a  pull"  some 
term  it — often  determines  a  choice.  It 
would  be  a  wonderful  incentive  to  lads 
(mtering  the  works  to  know  that  their 
progress  depended  entirely  upon  them- 
selves. 

If  the  examination  system  were  univer- 
sally adopted  as  the  method  of  selecting- 
leaders,  otlier  qualities  which  could  not  be 
tested  by  an  exan)ination  paper  could  be 
taken  into  consideration.  Character,  for 
instance,  is  indispensible  for  a  foreman, 
and  so  is  tact.  General  education  is 
equally  as  important  as  technical  know- 
ledge, and  it  is  now'  generally  recognised 
that  the  principles  of  indirstrial  manage^ 
ment  and  organisation  can  be  taught. 
There  are  born  organisers  who  are  lost  to 
industry  because  they  are  iievei-  discovered. 
There  are  others,  who,  disappointed  M-ith 


their  success  in  the  workshop,  give  their 
talents.tp  the  union.  Education  authori-' 
lies  are  ibof.  agreed  that  the  examination 
sysit;-nr  is  jierfect,  but  it  is  the  best  that 
.  ha«  'yet  been'  found.  There  is  the  con- 
■.tvoyevsy  as  to  whether  the  college  oi' 
the  worjcslioj)  engineer  is  the  better;  the 
best  is  he  who  combines  a  first-class 
eitucation  with  a  good  practical  know- 
lodjje,  but  we-  must  be  careful  in  the 
interests  ■  -of  engineering  to  encourage 
talent  and  niake  the  .way  clear  for  the 
mechanic  to  become,  in  the  highest  sense, 
an  engineer.  V 


brand.    It  is  certainly  essential  tlia 
should  continue  to  do  so  in  order  to  n,; 
tain  the  high  reputation  of  Swedish  i  i 
irv"  general. 


GERMAN  PIG  IRON. 


THE  BRANDING  OF  SWEDISH 
LANCASHWE  L.ON. 

On  account  of  the  severe  competition  in 
the  home  trade  in  iron  in  Sweden  created 
liy  the  impoat  of  German  iron,  the  Swedish 
makers  of  Lancashire  iron  have  resolved 
in  future  to  brand  all  their  iron  intended 
for  the  home  trade  with  "  Lancashire," 
thus  assuring  consuniers  who  require  the 
best  quality  and  are  prepared  to  pay  the 
price  for  it,  that  they  are  really  getting 
the  genuine  article  if  branded  "  Lanca- 
shire." Without  such  brand  it  would  be 
an  easy  matter  for  unscru])ulous  sellers 
to  palm  off  German  iron  instead. 

Many  of  the  rolling  mills  keep  a  certain 
stock  of  Lancashire  iron  ready  for  prompt 
delivery  for  the  home  trade,  and  can  also 
with  advantage  effect  prompt  shipment 
for  export  from  the  same  stocks.  In  case 
of  the  latter,  it  is  well  to  remind  makers 
that  all  iron  exported  to  Great  Britain 
and  the  colonies  bearing  the  word 
"  Lancashire  "  should  also  carry  a  mark 
stating  the  country  of  origin,  viz.,  "  Made 
in  Sweden,"  as  well  as  (according  to  the 
Swedish  regulations)  a  works  brand. 

The  English  Trade  Marks  Act  was 
devised  for  the  same  purpose  as  the 
decision  of  the  Swedish  Lancashire  iron 
makers  mentioned  above,  namely,  to  pro- 
tect the  buj-ers  of  the  genuine  article. 
The  Act  at  the  same  time  protects  the 
makers  against  infringements  of  their 
brands. 

Before  this  Trade  Marks  Act  was 
passed  stipulating-  that  every  brand  must 
be  accompanied  by  the  name  of  the 
country  of  origin,  a  regular  trade  -was 
done  in  iron  made  on  the  Continent  bear- 
ing brands  similar  to  Swedish  brands. 
This  Act,  therefore,  in  addition  to  protect- 
ing English  buyers,  has  been  decidedly 
beneficial  to  the  Swedish  iron  industry. 
The  mark  "  Made  i)i  Sweden  "  on  iron  and 
steel  used  to  be  looked  upon  as  a 
guarantee  that  the  qiuility  was  veiT  good 
or  even  the  very  best.  Each  distinctive 
iron  brand  assured  the  buyer  that  the  iron 
l)earing  that  brand  was  of  the  particular 
duality  represented  by  that  brand  and 
identical  with  that  which  lie  had  had 
before  under  the  the  sanu^?  brand.  In  the 
course  of  time  changes  of  (iiuility  here 
and  there  have  been  unavoidable,  but  ih) 
doubt  each  maker  has  done  his  best  to 
keep  his  particular  quality  uniform  and 
representative  of  this  or  that  particular 
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According  to   the   Kolnische  Zeit 
which  is  ciuoted  in  a  Consular  repo 
brisk      demand,      which  the 
are    unable    adequately    to  meet, 
tinues     on     the     German  pig 
inaiket.       Complaints     are.,  incre;i 
in  regard  to  the  breakdown  of  the  rai 
traffic.    In  addition-  to'  this,'  there  i- 
shortage  of  coke  and  the  inferior  qii 
(if  the  coal  delivered.      It  may  be  X.mu 
that  the  capacity  of  the  German  iuri 
is  only  utilised  up  to  b5  per  cent 
of  the  works,  therefore,  j^iefer  to  fall  1; 
for  the  time  being  on  expensive  Bii 
coal  in  order  to  be  m  a  position  to  deli 

The  demand  for  pig  iron  is  increa 
owing  to  the  advance  in  the  price  of  so 
which,  at  Mk.4,2(jO  per  ton,  exceeds 
prices  of  most  kinds  of  pig  iron,  whe 
before  the  w^ar  scrap  prices  were  as  a 
25  per  cent  lower  than  pig  iron  priis 
The  increase  in  the  price  of  coal,  the 
tax,  as  well  as  the  ore  prices,  and 
further  depreciation  of  the  mark  all  pnt 
to  a  very  large  increase,  and  the  w 
will  have  to  decide  if  it  is  feasible 
those  which  in  urgent  cases  are  compted 
to  employ  foreign  coal  should  be  gra 
a  special  surcharge  so  long  as  Ger 
coal  prices  have  not  reached  world  ma 
prices. 

Owing  to  the  difficulties  of  prodm  t 
(xermany  is  at  present  importing  jiig  i 
These  imports,  it  is  true,  are  limite 
moderate  quantities,  estimated  at  a 
10  to  15  per  cent  of  the  amount  soh 
the  Pig  Iron  Association,  which,  in  its  t 
represents  only  one-quarter  of  the  1 
pig  iron  output.    The  export  of  pig 
is  very  limited,  and  is  restricted  to  a 
of  exchange  business,  certain  kind 
German  pig  iron  being  exchanged 
foreign  kinds. 

The  tremendous  price  increase 
effect  as  from  March  I  has,  it  is  ur|}i'- 
stood,  given  more  empfoyment  to 
works.  In  January,  and  to  a  sui 
extent  in  Eebruary,  there  was  great  a 
ness  on  the  part  of  consumers  and  tra 
owing  to  the  obscure  economic 
political  position.  Now  that  prices  1 
increased  far  beyond  the  expectatiou 
consumers  and  that  there  is  every  li 
liood  of  a  fuither  increase  they  are  cl 
ing  the  old  contracts,  some  of  which  ■>jii"<' 
concluded  in  1921  at  fairly  low  ])r 
The  works,  too,  are  demanding  the  se 
ment  of  the  old  contracts,  it  being  in  t 
interest  to  work  off  their  old  contrae) 
order  to  take  advantage  of  the  new  ]>r 
as  the  prices  fixed  at  that  time  do  ^ol 
in  many  cases  cover  the  costs  of 
diiction.  Where  these  demands  aroin" 
complied  with  contracts  are  cancelleil.' It 
is  owing  to  this  that  the  rolling  milbiirf 
so  largely  employed.  This  brisknosrof 
demand  set  in  towards  the  end  o* 
I'ebruary.  The  wire  market  which,  rtil 
rocentlv,  was  very  dull,  is  also  influeiPil 
bv  it.  ' 
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Power  Factor  Correction. 


By  E.  AUSTIN. 


problem  associated  with  tlie  supply  of 
i[?tric  current  calls  for  luore  careful  con- 
?ration  at  the  present  time  than  that 
tiiidiug-  a  cheap  aud  otherwise  satisfac- 
y  method  of  improving  the  power 
tor.  ^Vhilst  there  is  no  doubt  whatever 
[(Vt  in  many  ways  induction  motors  are 
li  ellent  machines  and  leavei  little  to  be 
;j'ired  from  the  point  of  view  of  the  user, 
1(  y  are  nevertheless  in  many  instances  a 
■Ljjce  of  trouble  to  those  who  are  respon- 
lle  for  the  efficient  operation  of  elec- 
l.<!ity  supply  systems.  Motors  of  this 
Ij '6  have  the  somewhat  serious  disadvan- 
|!,'e  of  diawing  from  tlie  mains  a  so-called 
jitless  or  magnetising  current  which 
.'S  no  actual  work,  but  which  loads  up 
j.  cables  and  generators  in  the  same  way 
'^the  useful  current.  A  large  number  of 
I  uction  motors  connected  to  an  altema,- 
jg'-current  supply  system  invariably 
Lults  in  the  establishment  of  an 
l  )reciable  idea  of  Ihe  wattless  load,  and 
jiecially  if  the  motors  arei  run  below 
yir  full  output.  The  ordinary  metres 
,.ich  are  used  for  measuring  the  con- 
^ner's  power  consumption  do  not  make 
r*  allowance  for  the  wattless  current, 
I;:  only  measure  the  watt  or  power 
'(■rent.  Thus,  although  the  cables  and 
•leration  of  a  system  may  be  fully 
;  fled  with  current,  only  a  part  of  it 
|,ngs  in  revenue.  The  remaining  jiart, 
fsvever,  he^ps  to  heat  up  the  copper  con- 
,':tors  and  limits  the  output. 
3n  an  alteniating-current  system  to 
iicli  induction  motors  or  other  inductive 
nces  are  connected  the  product  of  the 
,ts  and  amperes  does  not  represent  the 
e  amount  of  power  because  the  current 
j  1  pressure  are  not  in  phase.  A  w-att- 
rter,  however,  makes  due  allowance  for 
phase  displacement,  and  consequently 
i,'es  the  actual  amount  of  power  for 
jich  the  supply  \uidertaking  receives 
.nnent.  The  result  obtained  by  multi- 
-ing  the  volts  bv  the  anipicres  is  the' 
parent  power,  and  the  ratio  of  the  true 
'ver  to  the  apparent  power  is  the  power 
:  tor  of  the  systems,  or  the  cosine  of  the 
[?les  of  laff  between  the  current  and 
j,!ssure.  If  I  stands  for  the  total  cun'ent 
ipeasured  on  tlie  ammeters,  then 
\y  01  is  the  useful  current,  and  since 
rthe  wattless  current,  the  angle  ^  being 
tlue  watts 

 ,   as  alreadv 
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now  a  tendency  in  many 
charge  consumers  on  the 
,  iirent  power  or  kiPowatt-ampere  basis, 
t  it  is  not  alwavs  easv.  when  once  a 
i  isomer  has  installed  his  motors  and 
been  in  the  habit  of  paving  for  his 
uver  in  arcnrdance  with  tlie  true  Idlnwatt 
yiver  used,  to  introduce  a  new  svstem  of 
JcmpTit  which  will  result  in  an  increased 
!;t  of  current;  many  power  users  are  not, 
I  course,  electrical  engineers,  and  they 
[1  to  appreciate  why  they  should  be 


called  upon  to  pay  for  wattless  current  or, 
alternatively,  instal  something  which  will 
(diminalc  it  or  reduce  it  to  a  relatively 
low  value. 

The  timibl  e  which  many  central-station 
engineers  are  now  experiencing  in  connec- 
tion with  low-power  factors  are,  in  the 
opinion  of  the  Avriter,  due  to  the  fact  that 
in  the  past  electricity  supply  authorities 
Iiave  not  paid  sufficient  attention  to  the 
possibility  of  getting  consumers  to  use 
motors  which  do  not  produce  a  low-power 
factor.  Consumers  have  in  many  instances 
been  allowed  to  instal  any  number  of 
induction  motors  without  protest  from  the 
supply  company,  with  the  result  that 
ultimately  the  generators  and  mains  have 
been  loaded  -with  wattless  current  to  such 
an  extent  that  the  economical  Ofverations 
of  the  plant  has  been  greatly  impaired.  A 
low-power  factor  results  in  unneces- 
sarily large  and  expensive  generators  and 
exciters  and  iclatively  low  efficiency 
owing  1o  increased  losses.  It  also  increases 
the  cost  of  the  trausfonning  and  switch- 
ing equipment  and  tliat  of  the  cables  or 
tiansmission  line.  When  the  power  factor 
is  low,  voltage  regulation  may  also  be 
veiy  imperfect,  Avliilst  if  the  generators 
are  of  insufficient  size  to  carry  the  watt- 
less current  the  jirime  movers  have  to  run 
underloaded,  with  n  relatively  high  steam 
consumption.  It  is  not  surprising,  there- 
fore, that  many  engineers  in  charge  of 
stations  working  with  low-power  factors 
have  been  endeavouring  to  discover  the 
consumers  who  are  mainly  responsiVe  for 
the  trouble,  in  order  that  they  may  be 
made  to.  correct  the  power  factor  or  pay 
more  for  the  current  which  thev  use.  Once 
a  large  inductive  load  has  been  estab- 
lished the  only  alternative  the  power- 
station  engineer  has,  to  that  of  persuad- 
ing the  largest  power  consumers  to  reduce 
the  wattless  current,  is  to  correct  the 
power  factor  himself  bv  instaring  correc- 
tive machines  or  other  devices  on  different 
jiarts  of  the  svstem.  This  may  involve  a 
considerable  amount  of  expense,  which 
will  naturallv  have  to  be  met  by  all  the 
consume'i's  corectively,  irrespective  of 
their  individual  loads. 

In  conseoxience  of  the  prevailing  high 
prices  of  electric  generating  plant  and 
mains,  the  presence  of  heaws^  wattless 
currents  in  alternating-current  systems 
can  no  longer  be  tolerated.  Every  part  of 
an  C'Vctric  sunnlv  svstem  must,  in  these 
davs,  be  utilised  to  the  be.st  possible 
advantage.  If  it  is  possible  to  persuade 
larg'e  power  consumers  to  instal  corrective 
apparatus  all  well  and  good,  bnt  in  order 
to  minimise  trouble  in  the  future  it  is 
essential  that  the  latest  develonments  in 
alternating-current  motors  should  not  be 
overn-orked.  Anv  motor  or  ot^^er  arrange- 
me^it  which  will  take  a  leading  current 
will  serve  to  correct  the  power  factor-. 
When  a  svnchronous  motor  is  connected 
to^  an  electric  supply  system  it  is  possible, 


by  adjusting  the  field  current,  to  make 
the  machine  draw  a  minimum  amount  of 
current.  The  machine  then  runs  at  unity 
power  factor,  for  the  cuiTent  is  in  pha.se 
with  the  pressure.  All  the  current 
supplied  to  the  motor  is  utilised  in  driving 
the  load  and  ,in  overcoming  the  motor's 
losses.  But  if  the  field  current  be 
increased  above  the  value  which  gives  the 
minimum  input  at  the  tenninals  ot 
the  machine  the  current  will  lead  in 
respect  to  the  pressure.  This  current  may 
be  divided  into  two  components:  aii 
energy  component,  which  deals  with  the 
mechanical  load  and  losses,  and  the  lead- 
ing wattless  component,  which  tends  to 
magnetise  the  generator  fields.  A  leading 
current  component  produced  bv  a  syn- 
chronous motor  may  be  utilised  to 
neutra'ise  an  equal  amount  of  lagging 
current  produced  by  an  inductive  load, 
and  the  power  factor  of  the  system  will 
conseuently  be  arised. 

In  some  instances  \\here  synchronous 
motors  have  been  installed  expressly  for 
the  puipose  of  improving  the  power 
factor,  the  exciting  current  is  increased 
until  the  main  current  supplied  to  the 
motor  consists  almost  entirely  of  the 
wattless  component,  the  energy  compo- 
nent being  only  sufficient  to  supply  the 
losses  of  the  motoi,  which  is  then 
incapable  of  cariying  a  mechanical  load. 
Motors  which  operate  in  this  way  are 
called  "  synchronous  condensers,"  and 
their  sole  function  is  to  correct  the  power 
factor.  Many  of  these  synchronous  con- 
densers have  from  time  to  time  been  set 
to  work  on  alternating  supply  systems 
with  fhe  object  of  relieving  the  generators 
and  mains  of  wattless  currents.  It  is 
(dear,  however,  that  if  motors  which  are 
ijistalled  on  pcwer-users'  premises  can  be 
made  to  serve  for  this  purpose  as  well  as 
that  of  driving  the  machinery  a  good  deal 
of  expense  can  be  saved.  The  installation 
of  special  machines  for  power-factor  cor- 
rection alone  has  often  been  very  benefi- 
cial to  supply  undertakings,  but  it  is 
desirable,  in  the  interests  of  economy, 
that  consiiraers'  motors  should  do  the  job 
in  addition  to  driving  the  machinery. 
The  objection  to  instating  svnchronous 
motors  in  factories  instead  of  induction 
motors,  which  must  of  necessity  lower  the 
power  factor,  has  been  in  the  past  the 
diffic"lty  of  starting  the  synchronous 
machines.  This  difficulty  ha.s,  however, 
been  overcome  bv  the  introduction  of  the 
.s-o-called  .  induction-type  synchronous 
motor,  which  is  now  made  by  most  of  the 
laro'e  electrical  firms,  such  as  the  Metro- 
politan-Vickers  Electrical  Co.,  the  British 
Thomson-Houston  Co.,  the  Lancashire 
Dynamo  &  INfotor  Co.,  and  Crompton 
&  Co.  T/td.  Whilst  retaining  the  advan- 
taQ-es  of  a  svnchronous  motor  as  regards 
power  factor  correction,  this  machine 
possesses  the  good  starting  characteristics 
of  the   slip-ring   induction   motor,  and 
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tlierefore  offers  a  simple  solution  to  the 
power-factor  problem. 

Wattless  currents  can,  it  is  true,  be 
fompensated  by  means  of  static  conden- 
sers and  phase  advancers,  but  it  is— the 
Avriter's  firm  opinion  that  the  synchronous 
induction  motor  is  going-  to  play  by  far 
the  most  important  part  in  overcoming 
the  power  factor  trouble  in  the  fxiture.  All 
large  users  of  power  who  contemplate 
driving  their  machinerj'  electi-ically 
should  consider  very  carefully  the  possi- 
bilities of  using  this  type  of  machine.  It 
is  not  siiggi  sled  for  a  moment  that  the 
simple  iiuhuiion  motor  should  be 
abolished,  for  a  good  power  factor  does 
not  n(  (  essarily  entail  the  elimination  of 
all  macliines  that  dr'aw  a  wattless  current. 
As  already  shown,  lagging  currents  can 
be  compensated  by  leading  ciirrents  of 
equal  magnitude  so  that  only  a  portion  of 
the  motors  on  a  system  need  be  of  the 
synchi'(nious  induction  type.  Whilst 
macliines  of  this  description  have  l>een  built 
f<u  an  output  as  low  as  60  h.]).,  they  are 
at  ])resent  used  mainly  for  ont])uts  of 
150  li.p.  and  upwards.  There  is  apparently 
no  limit  to  the  capacity  of  this  type  of 
machine,  but  the  largest  so  far  con- 
structed develops  1,125  h.p.  Because  of 
the  power-factor  correcting  duty  of  the 
induction-type  synchronous  motor,  it  is 
most  suitable  for  use  where  it  is  rec^uired 
t(i>  run  continuously,  for  although  the 
nieclianitnd  load  on  tHe  motor  may  vars'' 
considerably,  the  power-factor  correction 
there  always  continues.  Many  induction- 
type  synchronous  motors  have  been  built 
in  this  country  during  the  past  few  years, 
and  have  been  utilised  for  driving  many 
classes  of  machines,  such  as  fans,  pumps 
and  compressors,  line  shaft,  etc. 

'Although 'thi$.  fonn  of  motor  has  been 
in  existence  for  a  considerable  time  its 
possibiaties  have,  until  recent  years,  been 
badly  neglected,  and  it  is  to  be  hoped, 
now  that  the  question  of  raising  the 
]io\ver  factor  lias  become  so  important, 
that  pcjwer  users  and  central-station 
engineers  will  i)ay  more  attention  to  the 
advantages  which  this  machine  offers.  In 
the  past  supply  authorities  have  not,  in 
many  instances,  given  any  advice  to  the 
consumers  in  inspect  to  what  they  should 
instal.  Induction  motors  have  been  set  to 
work  in  factories  as  a  matter  of  course, 
hut  v>-hen  central-station  engineers  have 
found  their  generators  and  mains  are 
heavily  loaded  with  wattless  current  they 
have  set  to  work  to  find  the^  most  trouble- 
.some  consiuners,  who  have  then  been  told 
that  they  must  either-  purchase  •  phase 
advancers  or  other  power-factor  correcting 
iirrangements  or  pay  more  for  the  current 
which  thev  consume.  This,  in  the  opinion 
of  the  Avriter,  is  not.  a  good  policy,  and 
in  the  future  everv  new  consumer  shcmld 
have  the-  power-factor  question  (deaily 
explained  to  him  so  that  he  may  have  an 
opiDortunity  of  installing  motors  which 
will  -prove  most  satisfactory  to  himself 
and  td- those  who  run  the  central  station. 


Oontributions,  correspondence,  and  suggestions  will 
be  welcomed,  our  desire  being  to  encourage  a 
eloser  association  between  our  readers  and  our- 
selves.   THE  EDITOR. 


A  NEW  ROTARY  PUMP. 


The  principle  of  rotary  displacement  by 
means  of  a  cjdindrical  rotor,  which  is 
given  a  rolling  motion  within  a  cylinder  of 
larger  diameter,  is  such  an  obvious  method 
of  obtaining  a  pumping  action  that  it  has 
attracted  the  attention  of  many  inventors 
in  the  past. 

The  practical  man,  however,  has  been 
inclined  to  shun  this  method,  being  afraid 
of  excessive  wear  and  leakage.  This  has 
hindered  the  development  of  an  extremely 
simple  and  useful  method  of  pump  con- 
struction, since  Such  ditficulties  can  be 
overcome  and  rendered  negligible  by  cor- 
rect design  based  on  experiment. 

One  would  surmise  from  a  study  of  pre- 
vious attempts  that  the  chief  ditficulties 
over  which  investigators  havf  tripped  have 
been  the  packing  of  the  rotoi  against  leak- 
age and  failure  to  appreciate  the  effect  of 
centrifugal  force.  With  regard  to  the 
first,  the  path  of  progress  has  been  litlei  ed 


working  stresses  and  those  '  due  to  the 
weight  of  piping  being  well  distribied 
The  twin  pumps  are  spigotted  and  bited 
y  to  the  trunk,  and  the  whole  arrange  ent 
-is  well  calculated  to  resist  any  wc^ht 
likely  to  be  tlirown  upon  it. 

The  shaft  runs  on  ball  bearings 
tected  from  water  by  cup  leathers.  1 
have  been  found  to  be  perfectly  satil; 
tory  Avhen  properly  designed  and  fie 
For  the  eccentric  bushes  an  anti-frin 
metal  has  been  selected,  which  will 
under  water  without  other  lubricati'u 

The  provision  of  a'  central  trunk  \a  i 
is  a  feature  of  this  construction  pei 
the  design  of   water  ])assages   of  ii  ; 
size,   giving  the  minimma  resistaiK 
tlow. 

Output  is  in  direct  proportion  to  >j 
the  pump  giving  a  ])Ositive  displacennt. 
The  pi'esent  size  will  deliver  from  J(  to 
200  gallons  per  minute  when  runninjbe- 
tween  2(H)  and  400  revolutions  per  miite. 
In  order  to  usefully  absorb  the  evsx 


Section  on  A.B. 
0'  Twin  Pump. 
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with  discarded  packing  rings,  expanding 
plates  and  springs.  Leakage  between  the 
cheeks  of  the  rotor  and  the  end  covers  of 
the  chamber  has  been  a  particular  bugbear 
which  has  exercised  the  ingenui^v  of  in- 
ventors to  overcome. 

With  regard  to  the  secon<i  flitticulty,  it 
is  clear  that  centrifugal  force  is  a  factor 
to  be  seriously  reckoned  with  in  con- 
structing this  type  of  pump  in  large  sizes 
and  for  high  speeds.  Since  the  weight  of 
water  passed  in  imit  time  increases  directly 
as  the  speed,  the  energy  absorbed  in 
giving'  centrifugal  force  to  the  water  in- 
creases approxinuitely  as  the  third  power 
of  the  speed,  internal  fluid  friction  being  a 
contributing  factor.  The  oscillating  bear- 
ing which  carries  the  stem  or  extension  of 
the  rotor  presents  problems  of  its  own. 

In  the  latest  pump  of  this  type  now 
placed  upon  the  market,  the  k'eynote  is 
simplicity  of  construction  and  careful 
design.  No  attempt  has  been  made  o 
pack  the  rotor,  which  is  made  a  correct 
working  fit  between  the  end  covers  of  the 
chamber,  experience  liaving  shown  that 
end  wear  is  negligible  when  the  i)arts  are 
properly  proportioned.  T^nn  pumps  with 
balanced  rotors  are  mounted  on  either  side 
of  a  central  trunk  which  distiibutes  walcr 
to  each  pum])'on  the  snctioji  side  aud  col- 
lects the  discharge  into  a  common  outlet. 
Liuue  cylindiical  stiainers  are  fitted, 
which  can  be  withdiawn  for  cleaning, 
throntrh  an  outside  cover  cap,  withonf  dis- 
tur])iag  any  part  of  the  pump. 

'l'h(>  central  trunk  enables  the  pump  to 
he  mounted  in  the  direct  pipe  line,  the 


given  to  the  water  by  centrifugal  f 
the  minimum  head  must  be  increa.sed 
the  s])eed  to  obtain  high  etficiency. 

Efficiencies  of  75  and  80  per  cent 
been  attained  with  as  low  a  head  as  - 
A  pressure  head  equivalent  to  ;300  ft. 
we  are  informed,  been  attained  di 
trial.  A  comfortable  output  for  this 
of  pump  is  from  150  to  180  galloib 
minute  to  200ft. 

Owing  to  the  absence  of  valves, 
pump  can  be  run  through  a  wide  ran 
speed  and  output.  It  can  be  tone 
case  of  emergency,  such  as  flood iu«: 
considerably  over  its  normal  output, 
the  working  parts  can  be  reached  h 
moving  the  end  covers.  The  pump 
started  u-p  from  rest,  im  priming  I 
required.     •  .       .  : 
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Austrian  .Metal  Industries  in  1!)21.— 'Pss 
was  poor  in  most  of  tlie  Austrian  metal  iiul 
rluring   tlie   first   half   of   1921,    Init  diuiiK 
.summer   a  more  active  demand   began  to 
itself  felt,   and   in   tlie  autumn  there  was 
boom.    This  was  largely  the  result  of  the  dc} 
tion  of  the  Austrian  crown,  but  the  fact  ili 
German  metal  industry  disposed  of  a  lark's 
of  its  good.^  a.t  home, 'aiid  found  a  market  i 
rest  in  countries  with  a  more  stable  curreiu} 
aided     Austria.      Nevertheless.  |jroductii>ii 
remains  short  of  what   it  was  in  time  uf 
Obstacles   to  a    full    capacity   production  ai 
dimiin"«hed    efficiency    of   the    individual  woiiioi 
and    the  eight-hour   dav.        Efforts  are  ihi 
l)c'ing  made  to  induce  the  workmen  to  cm- 
longer  hours.    At  the  present  time  all  bran.M 
the  metal  industry  are  doing  a  great  deal  of  on 
for  e.\-port.  and  with  most  of  them  it  f  nni  tlx 
gr(<ater  part  of  tiieir  bimiiiesp, 
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Is  inspection  Necessary? 

^  The  (luestion  is  very  often  asked — is 
inspection  necessary?  The  reasons  for 
inspection  may  be  given  under  several 
headings  :  — 

(d)  To  avoid  scrap. 

(b)  To     assist     semi-skilled  laboui' 
engaged  on  repetition  work. 

(c)  To  relieve  the  foremen  and  woik-^ 
manager  of  routine  work. 

{(I)  To  safeguard  tlie  designer. 
{(•)  To  facilitate  erection. 
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|FiG.  1. — A  diagram  of  a  Shop  System  with  central- 
view  roim.s. 

The  location  of  the  inspection  depart- 
ment is  of  importance.  It  should  be  con- 
veniently situated  in  relation  to  the 
machine,  stores,  and  other  allied  depart- 
ments. 

Before  discussing  this  point  it  would 
probably  be  wise  to-  mention  that  there  are 
two  distinct  systems  employed  witb  regard 
to  inspection.  There  are  also  several 
modifications  of  these  two  main  .systems. 

The  one  system  may  be   described  as 

floor  viewing."  In  this  case,  inspectors 
or  viewers,  as  they  are  commonly  called, 
are  .situated  in  convenient  ])arts  of  the 
works.  The  work  is  inspected  as  it  leaves 
the  machines,  in  its  own  ])articular  group. 

It  is  claimed  that  this  system  saves  a 
lot  of  unnecessary  transportation  of  parts, 
but  on  the  other  hand  it  necessarily 
involves  duplication  of  equipment  and  an 


*Paper  presented  before  the  Institution  of  Pro- 
duction Engineers,  bv  Mr.'  E.  Fairbrnther, 
A.M.I.A.E.,  A,Fe.A,S,  ' 
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increase  of 
department. 

It  may  be  economically  a]jplied  where 
each  department  is  self-contained  and 
manufacturing  .some  special  component. 
For  instance,  if  the  factory  is  sub-divided 
so  that,  say,  cylinders  are  made  complete 
in  one  portion,  gear-boxes  in  another,  and 
S(i  on,  decentralisation  may  be  success- 
fully adopted. 

The  other  main  system  may  be  described 
as  centralised  inspection.  In  this  case  the 
view  room  is  situated  in  a  convenient  posi- 
tion, and  all  work  after  each  operation  is 
taken  to  the  view  room.  All  inspection 
work  is  carried  out  in  this  view  room,  and 
the  minimum  equipment  is  required. 
Under  this  system  exception  is  made  to 
central  viewing  in  the  case  of  large  parts, 
where  transportation  is  difficult.  It  is 
con.shlei.ed  that  this  system  can  be  best 
applied  to  most  factories,  but  its  adoption 
dejjends  on  so  many  factors,  and  it  is 
difficult  to  lay  down  any  hard  and  fast 
rules. 

It  is  the  centralised  inspection  .system 
whicli  the  author  proposes  to  outliiu^ 
luiefjy,  and  which  is  considered  to  be  the 
mci.st  economical  system  for  tlie  majority 
of  moderate-sized  factories. 

The  situation  of  the  inspection  deparl- 
nient  in  relation  to  the  other  departments 
iii  thei  factory  is  of  great  importance,  and 
what  is  considered  to  be  a  satisfactory 
arrangement  is  shown  in  Fig.  1.  It  will 
be  observed  that  the  view  room  is  con- 
veniently situated  with  legard  to  the 
allied  departments,  and  is  jiositioned  with 
a  view  to  reducing  transpoi't. 

It  is  to  be  clearly  seen  from  the  diagram 
how  the  work  is  moved  from  the  machine 
sliop  to  the  stores,  and  how  it  is  passed 
through  the  view  room.  "Work  in  pro- 
gress is  moved  'from  the  machine  shop  to 
the  inspection  department,  and  thence  ia 
the  machine  shop  bond,  where  it  is 
reissued  to  the  machine  .shop  for  furtbei 
operations. 

With  regard  to  the  raw  material,  it  is 
also  clearly  shown  that  material  before 
Ijeing  placed  in  the  stores  ])asses  through 
another  bond,  from  whence  it  is  released 
by  the  inspection  department. 

A  System  Described. 

ll  i.'^  pi'oposed  to  briefly  desciibe  the 
sysieni  where  a  cettral  view  room  is 
emiiloyed.  The  machine  shop  in  this  case 
is  worked  on  a  time  piece-work  system, 
and  each  batch  of  work  is  viewed  after 
every  operation. 

Ail  incoming  goods  are  received  by  the 
reception  department,  clearly  shown  in  the 
diagram,  the  material  is  checked  for 
number  or  quantitv,  weighed  or  measured, 
as  the  case  mav  be,  and  signed  for  as 
unexamined.  After  the  i)arts  have  been 
cliecked  quantitatively,  the  material  is 
j)laced  in  what  is  designated  in  the  dia- 
gram as  a  rough  stores  bond,  where  several 
viewers  are  at  work  examining  raw 
materials  and  finished  parts,  deriending 
upon  the  state  in  which  they  are  delivered 
bv  the  firm's  contractors. 


The  finished  parts  are  inspected  in 
accordance  with  the  drawings  in  the  usual 
way,  and  if  found  to  be  satisfactorv  are 
transferred  immediately  to  the  finished 
part  stoies. 

The  subject  of  drawings  has  been 
admirably  dealt  with  by  Gruyler  in  a  com- 
plete manner.  There  is,  "however,  still 
much  more  to  be  done  in  the  standardisa- 
tion of  drawings,  and  among.st  many  of  the 
outstanding  points  may  be  cited :  — 

(1)  Standard  method  of  indicating 
limits  on  drawings;  (2)  standard  way  of 
showing  tapers;  and  (3)  standard  system 
of  drawing  and  dimensioning  screw- 
threads.  The  first  and  thiid  items  will  be 
dealt  with  later. 

Regarding  tajjers  on  drawings  it  is 
suggested  that  all  tapers  should  be  given 
on  the  basis  and  as  shown  on  the  drawing 
in  Fig.  2.  The  limit  should  be  attached 
to  the  small  or  large  diameter,  whichever 
is  the  more  important.  The  angle  should 
also  be  given  for  guidance  in  setting  up 
machines. 

As  the  result  of  preliminai  v  work,  which 
was  very  valuable  indeed  at  the  time  it  was 
carried  out,  the  Britisli  Engineering 
Standards  Association  subsequently  issued 
in  l!)0(i  their  report.  No.  2T,  on  Briti.sh 
Standard  system  of  limit  gauges  for 
running-  fits. 

This  particular  sy.stem  of  limits  is  based 
on  what  is  known  as  the  "  shaft  basis," 
i.e.,  the  shaft  is  the  element  more  nearly 
approaching  a  true  dimension  and  allow- 
ance made  on  the  hole  according  to  the 
class  of  fit  required. 


Taper  H'>IO 


Fig.  •2.- 


-Suggested  method  for  showing  tapers  on 
drawings. 


The  B.E.S.A.  decided  io  confine  theiv. 
report  to  running  fits  only,  divided  into 
three  classes  of  workmanship,  viz.  :  — 
First  class,  second  class  and  third  class. 
They  did  not  stipulate  the  adoption  of  any 
one  of  these  (dasses,  but  recommended  they 
should  be  used  as  best  met  requirements. 
The  standard  tolerances  and  allowances 
laid  down  are  shown  in  Fig.  3. 

Since  the  time  this  report  was  originally 
jirt-sented  considerable  changes  have  taken 
place  in  engineering  shops  in  the  methods 
of  manufacture.  The  class  of  machinery 
now  employed,  particularly  hole-grinding 
machines,  htls  led  to  a  reconsideration  of 
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the  basis  on  which  limits  should  be  fixed, 
e.g.,  shaft  or  hole  basis.  It  has  been 
found  that  the  "  shaft  basis  "  recom- 
mended in  Report  No.  27,  referred  to 
above,  has  not  been  generally  adopted, 
the  chief  reasons  being  that  compared  Avith 
the  "  hole  basis,"  the  "  shaft  basis"  is 
more  costly  in  gauges  and  tool  equipment. 
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Fig.  3.— Chart  of  standard  tolerances  and  allowances. 

It  has  been  found  by  several  investigators 
that  gauging  and  tool  equipment  pn  a 
"  shaft  basis"  is  approximately  45  per 
cent  more  expensive  than  a  gauging  equip- 
ment for  a  "  hole  basis,"  Summarising 
this  aspect  of  the  question  it  is  now 
generally  agreed  that  the  hole  basis  is 
correct,  and  all  modern  systems  of  limits 
have  been  established  on  this  basis. 

A  limit  system. — In  general  engineering 
practice,  the  following  classes  of  fits  are 
usually  required :  — 

Force    I    •  ,  c 

>  mterlereuce. 


transition. 


Driving 
Keying 
Push 
Running — 3rd  class 
Running — 2nd  class 
Running — 1st  class 


clearance. 


Basis  {Hole  or  Shaft). — A  study  of  the 
British  Engineering  Standards  Associa- 
tion's Report  No.  25  reveals  that  at  that 
time  there  were  divergent  views  on  the 
merits  of  the  "  hole  basis  "  and  the 
"  shaft  basis,"  and  Report  No.  27,  issued 
subsequently,  adopted  the  "  shaft  basis." 

Albeit,  eugineering  practice  has  been  so 
modernised  and  circumstances  so  changed 
that  the  hole  basis  "  is  recognised  as 
the  standard  basis  upon  which  to  constrTirt 
a  limit  system. 

The  system  should  be  such,  however, 
that  provision  is  made  for  variation  of 
holes  in  exceptional  circumstances  where 
it  is  inexpedient  to  vary  the  shafts. 

It  should  be  clearly  understood  that  in 
the  "  hole  basis"  system  the  tolerance 
I)ermissible  in  producing  a  "  standard  " 
hole  is  due  onlv  to  errors  in  worknn\nship, 
and  the  amount  of  tolerance  allowed  is 
governed  bv  the  quality  of  work  required. 

To  obtain  anv  desired  class  of  fit,  suit- 
able allowance  is  made  on  the  shaft. 

It  is  easier  in  practice  to  vary  the  size 


of  shaft  than  the  holes,  and  as  previously 
stated  the  cost  of  wearable  tools  and 
gauge  equipment  for  the  "  hole  basis  "  is 
considerably  less  than  for  the  "  shaft 
basis." 

Disposition  of  Hole  Tolerance. — Assum- 
ing that  the  "  hole  basis  "  is  adopted,  the 
hole  is  made  approximately  standard  size 
with  tolerance  only  to  cover  errors  in 
workmanship.  The  allowances  for  various 
fits  are  obtained  by  varying  the  shaft  sizes. 
It  is  necessary  now  to  fix  the  limits  of 
tolerance  of  the  hole  in  relation  to  its 
standard  size. 

There  are  two  distinct  systems  obtain- 
ing to-day,  called:  — 

(1)  The  bilateral  system. 

(2)  The  unilateral  system. 

These  two  systems  may  again  be  sub- 
divided :  — 

(1)  The  bilateral  system. 

(a)  The  tolerance  i)laced  symmetrically 
on  both  sides  of  the  standard  hole. 

(b)  The  major  portion  of  the  tolerance 
above  and  remainder  below  the  standard 
hole. 

(c)  The  major  portion  of  the  tolerance 
below  and  the  renminder  above  the 
standard  hole. 

(2)  The  unilateral  system. 

(a)  The  standard  hole  is  the  minimum 
with  all  the  tolerance  above  the  nominal 
size. 

(b)  Same  as  case  (2)  (a)  with  tolerance 
all  below  standard  hole. 

The-  Newall  system,  which  has  been  in 
use  for  a  large  number  of  years  embodies 
the  bilateral  system 
for  both  classes  of 
holes,  viz.,  "  A 
and  "  B  "  classes, 
and  the  major 
portion  of  the  total 
tolerance  is  above 
the  standard  size. 

It  is  contended 
that  as  the  "  ffo 
end  of  the  limit 
gausre  should  pass 
eaeilv  into  the  hole, 
whilst,  of  course,  the 
"  not  go  "  end 
should  not  enter  and, 
therefore,  if  the 
"  go  "  end  of  the 
gauo-e  is  slightly 
U'^der-size.  the  hole 
will  be  slightly 
bip-ger  than  the 
gauge  and  will 
aortroximate  to  stan- 
d-Tfl  sir^e.  On  the 
other  l^and,  in  an 
ad''^"i^ahle  pa  per 
entitled  "  Should  the 
nominal  line  be  repre- 
sented by  one  of  the 
limits  or  should  it  lie 
in  the  centre  of  the 
area  of  limits  "  by 
Johansson,  this  ques- 
tion is  dealt  witli  very  fully,  and  the 
author  of  the  paper  states  a  good  case  tor 
the  bilateral  system  where  the  limits  are 
symmetrical  about  the  standard  hole  size. 

There  is,  however,  to-day  a  slight  bias 
in  favour  of  the  unilateral  system,  where 
all  the  tolerance  is  plus.  In  preparing  a 
limit  system  in  order  to  establish  satis- 
factory limits  for  inspection,  the  disposi 


having  regard  to  the  kind  of  work  beiii, 
produced  and  also  to  the  gauges  alread 
available,  if  any. 

Tolerance. — It  has  been  proved  that 
is  not  necessary   or  economical   to  ei 
deavour  to   obtain   a  higher  degree 
accuracy  than  is  needed  to  enable  mam 
facturers  to  build,  say,  a  thoroughly  efi 
cient  machine,  although  each  particuhj 
part  is  not  made  as  accurately  as  it  co\i 
l)e,  if  desired.    The  tolerances,  therefor 
should  be  as  large  as  possible,  and  in  ti 
ing  them  consideration  should  be  given 
— («)  the  length  of  engagement;  (b)  ^\ 
size  of  work  ;  (c)  the  quality  of  the  fijiisl 
and  (d)  the  allowance  (kind  of  fit). 

In  deciding  the  steps  of  limits  both_  t' 
the  shafts  and  holes  for  various  sizes,  it 
recommended  that  these  should  be  fixed 
multiples  of  0'0004in.,  as  this  represeii 
O'UI  of  a  mm.,  and  the  system,  therefor 
can  be  used  for  metric  or  Eng-lish  dime 
sions.    This  applies  particularly  to  t 
check  gauges  or  standard  Johansson  slij 
as  one  set  can  be  used  to  check  gau^ 
made  under  either  the  English  or  met 
system . 

In  deciding  on  the  tolerance  for  a  ci 
tain  class  of  work,  the  hole  may  be  co 
sidered  separately  and  then  the  shaft ; 
the  sum  of  the  tolerances  for  shaft 
hole  may  be  decided  and  then  dividi 
between  the  shaft  and  the  hole  in  such 
way  as  considered  best  suits  reqiiiremen 

A  limit  system  for  second  quality  wo 
l)uilt  up  on  this  system  is  shown  in  Fig. 
and  also  the  Newall  system  of  limits 
shown  in  the  same  figure. 
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Fia  4.  — Chart  sliDwiug  DumtH  aud  Ne.vall  Sistetm  of  Limits. 

Allowance. — The  allowance  for  any  p; 
scribed   class   of  fit   must   be  allocat(l, 
having  rt>gard  to  the  limits  of  the  tol''- 
ance. 

It  is  of  consideiable  i  ni  porta  f 
whether  the  basis  of  a  system  of  limit;is 
built  up  on  the  mean  allowance  or  ie 
minimum  allowance. 


tion  of  the  hole  tolerance  must  be  settled, 


(To  be  continued.) 
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INDEXING  FOR  PRIME 
NUMBERS. 

]\y  (t.  H.  MinDLETON. 

WAS  particularly  interested  in  the  article 
iider  the  above  heading  given  on  page  19 
the  issue  of  January  7,  1922,  and  entirely 
Id  with  the  ideas  suggested  there.    It  is 
'rtainly  a  very  difficult  job  to  use  compound 
;lexing  at  all  with  success,  owing  to  the 
'k  of  mistaking  the  different  circles  and 
luble  movements  for  each  tooth  ;  while 
have  compound  indexing  with  movements 
opposite  directions,   allowing  the  uncer- 
'in  amounts  of  backlash  to  show,  renders  a 
od  result  almost,  if  not  totally,  impossible. 
The  tabulated   values   given   for  prime 
imbers,  all  with  compound  indexing  in  the 
'me  direction,  are  very  good  and  point  to  a 
od  deal  of  careful  work  on  the  part  of  the 
"thor.    But  in  his  own  particular  case,  I 
ink,  a  simpler  and  more  effective  solution 
uld  have  been  attained,  which  I  would 
e  to  outline  here. 

As  I  understand  from  the  article,  the 

•iter  states  that  he  has  an  automatic  gear 
itter  on  which  he  would  cut  the  gears, 

d  he  used  his  milling  machine  to  make  a 
'-tooth  gear  for  use  in  the  gear  cutter 

iexing  train  of  wheels.  But  why  bother 
,th  the  milling  machine,  why  not  use  the 
;  toraatic  gear  cutter  as  an  approximate 
.iexing  machine  ?    The  gears  su])plied  with 

e  machine  can  be  almost  invariably  used, 
rth  fairly  accurate  results,  to  cut  even 
i  ime  numbers — certainly  with  as  much 
;  curacy  as  can  be  obtained  with  compound 
^dexing.  Furthermore,  there  is  no  need 
depend  on  the  human  element  after  once 
:  tting  up,  due  to  the  automatic  nature  of 
'  e  machine,  and  errors  due  to  backlash  or 

istaken  holes  do  not  crop  up. 

The  main  principles  of  the  method — which 

ly  be  styled  the  "  Differential  Arithmetic 
r?thod — may  be  summed  up  as  follows  : — 
'.It  is  required  to  approximate  to  a  given 
i-itio  R.  Then  first  take  a  basis  ratio  x, 
liose  factors  are  simple  and  known,  fairly 
fwe  to  the  given  ratio  R.  Then  find  the 
t'or,  by  difference,  of  the  ratio  R  and 
1  sis  ratio  x,  and  hence  find  the  ratio  of 
'(3  error  to  the  basis  ratio,  say,  1  in  y.  Then 
i  Terentiate  the  basis  ratio  x  by  multiplying 

y 

lln  symbols  : — '■ 

i|  Given  ratio  to  be  approximated  =  R. 
'i  Basis  ratio,  may  be  above  or  below  =  x. 
I  Then  error  in  ratio  by  difference  —  R  — ,r. 
,1  Then  ratio  of  error,  or  increment  1  in  y 
J  ^  R- x_  1 

,      ^  "y 

n  that 


X  X 


y  +  1 
y 


a;  X  •!  1  +  - 


X  I 


!!If  a:  is  greater  than  R  we  have  a  ratio 
Increment  of  1  in  y,  and  the  signs  will  be 
i  anged. 

lAs  an  illustrative  example  we  will  find 
j  approximate  ratio  for  tc  =  3-1416. 

|nen  (1)  Given  ratio  R  =  r  =  3-1416. 

I       (2)  Assumed  basis  ratio  x  =  3-08  = 

;  77/25. 

(3)  Difference    or    eri'or  =  -0616. 

(4)  Ratio    of    error  =  increment 

t  3-08  ^ 


From  this 

K  =  ^('  +  .ro)  =S'^  i 

=  3-1416  exact. 

These  gears  77  and  51  would  generally  be 
specials,  but  it  serves  as  an  exact  evaluation, 
shf)wing  the  method  of  application  of  the 
idea.  Generally,  however,  though  paure^i.qo 
in  the  same  manner,  the  increment  is  more 
difficult  to  factorise.  A  table  of  factors, 
such  as  given  by  Messrs.  Brown  and  Sharpe, 
in  their  "  Formulas  in  Gearing,"'  is  of  parti- 
cular value  in  this  direction. 

Let  us  now  investigate  the  example 
required  by  the  previous  article — namely,  to 
index  71  teeth.  We  will  presume  it  is  a 
standard  auto-gear  cutter,  with  a  basis  ratio, 
equal  gears,  of  120  teeth.  Then  to  index 
71  teeth. 

=        =  1 -6901408  +  =  R. 
DrN  71 

Then   assume  x  =  1-5625  =  50/32,  and 

error  by  difference  —  -1276408  +  •  •  . . 

and  by  division  we  find  that  the  increment, 

1  in  y,  is  approximately  1  in  12-24.  That 

is,  the  basis  ratio  x  must  be  multiplied  by 

^  +  12^4  ^  f^2i'  ^^^^  approximately 
this  ratio  increment  =  13|^/12-|-  or  53/49, 
but  here  we  are  up  against  the  fact  that 
we  have  no  wheel  for  53  teeth,  and  also  the 
ratio  is  not  sufficiently  accurate,  as  it  gives 
on  evaluation  71-004  in.  circumference 
instead  of  71  in.  circumference  for  a  1  in. 
pitch  gear. 

We,  therefore,  fall  back  on  the  method 
of  factors  and  try  to  simplify  the  more  exact 
ratio  of  1324/1224.  The  factors  of  1324  are 
4  X  331,  and  as  331  is  a  prime  number,  we 
cannot  make  any  further  use  of  this.  We 
found,  however,  that  the  ratio  was  very 
approximately  53/49,  so  if  we  add  or  sub- 
tract 53  from  the  numerator,  and  similarly 
49  from  the  denominator,  we  have  a  new 
fraction  of  the  same  ratio,  provided  we  do 
not  correct  the  fraction  too  often. 

Adding  1324  +  53  =  1377  =  17  X  9  X  9, 

1224  -f  49  =  1273  =  19  X  67. 
These  would  be  all  right,  but  we  have  no 
67-tooth  wheel,  and  a  treble  train  would  be 
needed.  The  accuracy  is  very  good,  however, 
as  they  would  index  70-9996  in.,  or  only 
■0004  in.  out  in  71  in.,  an  amount  practically 
negligible.  Hence  we  must  make  a  further 
test  by  subtracting,  thus  : — 

1324  -  53  1271  =  31  x  41, 
1224  -  49  =  1175  =  25  x  47, 

i.e.. 

R  =  i  X       ^       =  ^  X 

32      25  X  47      32"  94" 

These  are  all  standard  wheels. 

To  find  the  error  ; — 

D  r  S  ^  62  x_82  ^  120 

D  r  N     32"  x^94    No.  of  teeth  cut. 

Whence  number  of  teeth  cut  —  70  99921 
or  a  total  error  of  -0008  in.  barely  on  71 
teeth  of  a  1  in.  pitch  gear.  On  a  gear 
23  in.  diameter,  this  may  be  considered  as 
negligible — and  we  may  notice  also  that  it 
is  less  than  half  the  error  of  the  dividing 
method  of  the  milling  machine.  Should 
this  not  be  close  enough,  a  further  trial  may 
be  made,  leading  to  a  closer  approximation. 

On  the  face  of  it,  the  method  may  seem 
tedious,  but  a  little  practice  and  the  assist- 
ance of  an  accm-ate  table  of  factors  (indis- 
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pensable  to  every  man  engaged  in  gear 
calculations  for  machines)  will  prove  that  it 
is,  perhaps,  the  simplest  method  extant  for 
obtaining  gear  ratio  aiij^roximations.  Per- 
sonally, I  have  used  continued  fraction 
methods,  gear  table  interpolations,  rule  of- 
thumb  methods,  etc.,  but  invariably  come 
back  to  the  Differential  Ajrithmetic  method 
as  the  simplest  and  most  exact. 

I  think  the  previous  author  and  interested 
readers  will  agree  that  to  index,  as  suggested 
above,  directly  on  the  automatic  gear  cutter, 
instead  of  using  the  milling  machine — a  much 
used  and  abused  tool — and  the  compound 
indexing  method,  is  much  to  be  preferred. 
If,  as  is  sometimes  necessary,  a  special  prime 
number  wheel  is  required,  let  it  be  made  on 
the  gear  cutter,  if  there  is  one,  as  it  will  be 
done  with  less  risk  and  with  greater 
accuracy.  Every  gear-cutting  machine  when 
sent  out  new  from  the  works  should  really 
be  fitted  up  with  all  primes  up  to  120  and  a 
127  wheel  as  master  gear  for  cutting  metric 
pitch  change  gears  for  lathes. 

As  regards  the  accuracy  of  pitch,  may  I 
here  note  that,  as  the  dividing  is  even,  all 
teeth  will  be  even  in  thickness  except  the 
last.  In  our  example  with  71  teeth,  1  in. 
pitch  will  have  a  71  in.  circumference  on  the 
blank,  but  the  real  pitch  cut  per  tooth  will 
be  71  in.  divided  by  70-99921,  the  actual 
number  cut  ;  that  is,  1  000011  in.  +•  The 
cutter  thickness  is  standard,  "500  in.,  and 
hence  the  slight  increment  of  pitch  comes 
on  all  teeth — except  the  last.  This  last 
tooth  has  obviously  to  make  up  for  the  sum 
of  the  errors  on  the  other  teeth,  and  hence 
on  our  71 -tooth  gear  we  have  the  last  tooth 
thin  by  -00079  in.  to  balance  the  slight 
fulness  of  the  others.  The  error  is,  however, 
practically  nil,  and  if  this  gear  were  used 
to  cut  others,  would  be  untraceable  in  the 
finished  gear  cut. 

The  appended  table  gives  some  further 
combinations  for  indexing  prime  numbers, 
which  are  not  generally  included  in  the 
usual  sets  of  index  wheels  :  together  with 
these  are  the  accumulated  errors  of  1  in. 
pitch  gears,  which,  as  noted  above,  are 
concentrated  on  the  last  tooth. 


Prime  Numbsr 
Required. 

Gear  Train 
Used. 

Actup.l 
Number 
Indexed. 

Total  Error 
on  1  in. 
CP. 

til   

74  94 
52  ^  68 

61-00058 

In. 

•4- -00058 

67   

59  ^  68 
70  32 

66-99900 

- -00100 

71   

94  82 
62  '  32 

70-99921 

- -00079 

73   

- 

91  81 
76  59 

72-99959 

-•00041 

59  ^  76 
82  36 

79  00088 

+  •00088 

83   

85  53 
82-  38 

83-00111 

+  -00111 

89   

59  ^  58 
54  47 

89  0005 8 

+ -00058 

97   

86  58 
72  56 

97  00080 

-f -oooso 
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A  Weekly  Record. 


Record  Coal  Output. 

It  is  stated  tiiai  a  record  output  of  coaJ 
from  a  deep  pit  has  been  achieved  at  the 
Brodsworth  Main  Colliery  in  Yorkshire. 
During-  two  seven-hour  shifts  no  less  than 
5,085  tons  were  drawn  out,  about  300  tons 
better  than  any  other  period  at  Brods- 
worth. This  output  averages  close  upon 
400  tons  per  hour  after  making'  allow- 
ances for  meal  times.  The  output  for 
last  week  totalled  26,173  tons,  and  was 
the  highest  ever  recorded,  the  previous 
hig'hest  figure  being-  25,076  tons.  For  a 
number  of  months  full  time  has  been 
worked  at  Brodsworth  Main  and  very  large 
tonnage  has  been  despatched  for  shipment. 
The  managers  and  men  hope  to  achieve  an 
output  of  30,000  tons  per  week  at  an  early 
date. 

Strike  Majority  Proposal. 

A  delegate  conference  of  the  j  Miners' 
Federation  was  recently  held  in  London  to 
consider  proposed  alterations  in  rules,  one 
of  the  suggestions  being  that  in  future  a  bare 
mijority  should  be  suificient  to  declare  oi' 
carry  a  strike.  At  present  the  federation 
acts  on  a  conference  resolution  which  requii-es 
a  two-thirds  majority.  The  change  wa.* 
moved  by  the  South  Wales  division,  but  it 
found  little  support,  and  the  existing 
procedure  was  confirmed  and  made  part  of 
the  rules  ^ 

Engineering  Lock*out. 

As  we  go  to  press  we  learn  that  the 
mediation  committee  of  the  National  Joint 
Council  and  Negotiating  Committee  of  the 
47  engineering  unions  did  not  make  much 
headway  at  the  consultation  held  on  April 
19.  The  whole  situation  of  the  threatened 
lock-out  was  discussed,  but  no  definite 
decision  was  reached.  The  employers 
also  met  to  consider  the  situation  arising 
out  of  the  breakdown  of  negotiations  last 
week  and  decided  on  a  definite  line  of 
action.  They  have  not,  however,  given 
any  indication  as  to  the  nature  of  this 
action.  It  is  understood  that  the 
lock-out  notices  to  the  federated  unions 
will  remain  suspended  until  the  employers 
determine  otherwise. 

Unemployment  Position. 

Unemployment  during  March,  although 
still  bad  generally,  showed  a  further  slight 
iraorovemsnt  on  the  whole,  notwithstanding 
the  aiverse  effect  of  the  engineering  disjjute 
on  employment  in  that  industry  and  the  iron 
and  steel  trades.  Among  industries  showing 
improvement  were  iron  mining  and  pig  iron 
manufacture. 

The  percentage  unemployed  among  mem- 
bers of  trade  unions  from  which  returns  are 
received  was  16-3  at  the  end  of  March  (the 
same  figure  as  at  the  end  of  February).  The 
percentage  unemployed  among  the  12,000,000 
workpeopls  insur.^d  under  the  Unemployment 
Insurance  Act  was  14-6  on  March  27,  com- 
pared with  15-2  on  February  28.  The  per- 
centages for  males  and  females  on  March  27 
were  16-7  and  9-3  respectively. 

The  changes  in  rates  of  wages  reported  as 
having  taken  effect  in  March  in  the  industries 
covered  by  the  statistics  resulted  in  a  reduc- 


tion of  over  £33,000  in  the  weekly  full-time 
wages  of  about  1,350.000  workpeople,  and 
in  an  increase  of  £800  a  week  in  the  wages  of 
about  10,000  workpeople. 

Since  the  beginning  of  1922  changes  in 
rates  of  wages  reported  to  the  department 
have  resulted  in  a  net  reduction  of  £l,210,0('O 
in  the  weekly  rates  of  wages  of  nearly 
5,900,000  workpeople,  and  a  net  increase  of 
about  £3,400  in  the  wages  of  20,000  work- 
people. 

rjjgThe  estimated  aggregate  duration  of  all 
trade  disjmtes  during  March  was  about 
3,500,000  working  days,  compared  with 
316,000  da,ys  ua  February,  1922,  and  839,000 
days  in  March,  1921.  The  principal  disputes 
were  those  in  the  engineering  and  shipbuilding 
industries,  which  are  estimated  to  have 
involved  about  240,000  workpeople. 

More  Ships  Needed.^j 

s^A  rather  remarkable  statement  appears  in 
the  annual  report  of  the  Manchester  Associa- 
tion of  Importers  and  Exporters,  which  states 
that  sufficient  ships  do  not  at  present  exist 
to  meet  the  demands  if  trade  suddenly 
returned  to  its  healthy  state.  This  is  rather 
surprising  in  view  of  the  fact  that  sea  trans- 
port is  at  present  12,000,000  tons  in  excess  of 
cargo  space  requirements. 

The  present  reluctance  of  shipowners  to 
order  new  tonnage  will  have  its  effect  when 
a  free  circulation  of  trading  transactions 
returns.  A  trade  revival  would  reveal  the 
shortage,  cause  a  rise  in  freights,  and  give 
shipbuilding  a  fillip. 

The  world's  tonnage  increased  from 
42,514,000  before  the  war  to  56,000,000  at  the 
end  of  last  year.  Included  in  these  figures 
are  4,500,000  tons  of  oil  tankers,  as  against 
1,400,000  tons  immediately  before  the  war, 
and  about  5,750,000  tons  of  vessels  of  over 
25  years'  constant  use,  which  would  have 
been  scrapped  or  sold  some  time  ago  if 
ordinary  circumstances  had  prevailed. 

A  considerable  portion  of  the  export  trade 
in  coal  supplied  to  foreign  vessels  has  gone. 
In  1913  this  trade  amounted  to  97,000,000 
tons.  Oil  is  increasingly  taking  the  place  of 
coal  for  propelling  vessels.  Oil-driven 
tonnage  classed  b}-  Lloyd's  now  exceeds 
coal-driven.  "  This  has  a  sinister  meanmg 
for  a  country  like  Great  Britain,  which  has 
a  large  producing  cajjacity  for  coal,  but 
virtually  none  for  oil.'" 

Before  the  war  Great  Britain  was  supreme 
in  the  carrying  operations  of  the  world,  says 
the  report.  America  was  forced  into  it  by 
the  exigencies  of  the  war,  and  Germany  will 
use  every  efiiort  to  attain  her  old  formidable 
position.  Japan  has  already  established  a 
firm  footing  in  the  trade,  and  other  nations 
are  proceeding  apace.  British  shippers  and 
shipowners  should  work  together  to  maintam 
the  foremost  place  in  overseas  commerce. 
Merchant  shipping  for  the  British  is  no  luxury 
but  a  vital  necessity. 

It  is  estimated  that  Britisli  ship])ing  eariu'd 
in  1920  something  like  £288,000,000,  as  com- 
pared with  £75,000,000  in  1913.  The  earn- 
ings in  1921  are  computed  as  low  as 
£50,000,000.    Economists  say  that  if  the 


nation  is  to  pay  its  way  shipping  must  t|ji. 
tribute  something  like  £10,000,000  per  mohh 
to  the  nation's  gross  income. 

Boiler  Scaling  by  Boys. 

According  to  the  armual  report  oi  pe 
Committee  on  Wage-earning  Children.  |ie 
unsatisfactory  work  of  boiler  scaling  by 
boys  is  being  investigattd.  The  report  f-tts 
that  access  to  toilers  for  clesning  is  n  ie 
tlrough  an  oval  opt  ning  alout  1 6  in.  1  y  1 2ii., 
and  the  work  consists  in  cliijping  ofi  tie 
from  the  inside  of  the  boiltrs.  Ihe  lo 
are  not  usually  cool  until  at  least  two  or  I] 
days  after  the  fires  are  out,  and,  as  a 
sequence,  the  Boilermakers'  Union  has 
forced  a  regulation  that  adult  viorker 
this  trade  shell  not  be  required  to  tnt 
boiler  until  24  hours  after  isteam  is  blown 
If  for  any  urgent  .eason  a  boUeimakc 
required  to  enter  a  boiler  sooner,  even  fojin 
hour,  he  receives  double  pay.  The  sc 
boys  are  not  protected  by  an}'  such  reg 
tions,  and  begin  work  as  soon  as  i 
humanly  possible  to  endure  the  heat.  ley 
are  forced  to  leave  work  at  short  inter 
as  the  atmosphere  is  suffocating, 
particularly  noisome  occupation  of  empting 
ttie  bilges  and  cleaning  them  preparator 
ripaiis  is  also  done  by  boys.  This  woi 
oairied  on  in  darkness  and  foul  air,  ane 
overalls  are  provided.  A  further  great 
is  the  casual  nature  of  the  employmer 


Endustrial  Water  Fewer. 

It  Avill  be  remtmbtred  that  a  short 
ago  the  water  Tower  Eetourccs  Comm 
advistd  the  appointment  of  a  Avattr  ( 
mission  to  work  on  similar  lines  to 
Electricity  Commission.  As  some  d 
seems  to  exist  as  to  whtthtr  industrial  v 
power  can  be  found  in  sufi  ci(  nt  vol 
except  in  isolated  cases,  to  ji;ttify  su 
commission.  Ihe  Goveinmtnt  have  dee 
that  it  shall  not  be  set  ,up  and  that  sj- 
legislation  shafi  not  be  introduced, 
interdepartmental  comn  ittee  has,  there 
been  set  up  by  Sir  Alfred  Mond,  actir 
consultation  with  Mr.  Ba-ldwin,  to  co-ord 
the  work  of  the  several  depart  n 
responsible  for  different  water  interes 
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Accusation  by  Mr.  Thcnras. 

Mr.  J.  H.  Thomas,  M.P.,  is  acci 
some  members  of  the  National  Unio 
Railwaymen  of  acting  as  canvassers  fo 
railway  comjoanits'  approved  societies, 
states  that  privileges  are  being  conf' 
upon  these  members  for  obtaining  reci 
In  his  opinion,  their  action  ought  ti 
exposed. 

He  deals  with  the  trade  union  aj^prred 
society,  and  states  that  an  attempt  is  ing 
made  by  the  onployers  to  contioltlu' 
unemployment  insurance  of  the  workir:  A 
scheme  to  that  eft'ect  has  been  evolve  d  Hthe 
Employer.^"  FcdiM-ation  in  e-onjmicticn  itii 
the  chambers  of  commerce,  and  the  Icgisi  ivr 
powers  proposed  under  the  Gcdde^  rrjun- 
mendations.  in  his  opinion,  are  a 
menace.  He  urges  trade  unionists  to  tra  jfcr 
from  the  employers'  approved  societi  to 
theii-  own  union  societies. 


iDg 

of 
he 
nd 
red 
its. 
be 


Apsa  u.  US' 


ENGINEERING  WORLD. 


13 


How  Other  Industries  Stand. 


THE  TEXTILE  INDUSTRIES. 

Aiter  many  months  of  depression,  trade 
'u  the  textile  industries  is  now  rapidly 
mproviug.  The  first  evidence  was  noted 
u  Nottingham  and  Leicester,  in  which 
.owns  ancl  the  sxirroundiug'  district  is 
•entred  the  hosiery  industry.  Although 
■t  would  be  ridiculous  to  say  that  there 
'ivas  a  boom,  it  is  a  fact  that  most  of  the 
nanufaeturers  were  fully  occupied  and 
orices  were  satisfactory.  The  Scottish 
|;weed  industry  improved  next,  and  then 
'iche  Yorkshire  woollen  trade. 

For  some  tinie  there  has  been  contro- 
j?ersy  regarding  the  working  of  overtime 
in  the  Yorkshire  trade,  and  finally  the 
operatives  unions  conceded  the  point.  It 
,n-as  argued  that  no  overtime  should  be 
.  ivcrked  in  the  wool-combing  section  of  tlie 
trade  while  any  operatives  remained  idle. 
,Biit  full  details  of  the  situation 
rt-ere  apparently  not  appreciated.  The 
/nachinery  in  the  woollen  trade  is  ill- 
balanced.  That  is  to  say  that  if  all  the 
preparation  and  spinning  n)afhinery  is 
Vorkiug  normal  hoiirs  there  is  not  enough 
'i\-ool-combing*  machinery  to  keep  the  lattei 
'luachines  occupied.  This  balance  may  be 
^idjusted  as  years  go  on,  but  it  i.s  surely 
'an  impossible  policy  to  force  work  out  of 
')f  the  country,  or  to  handicap  subsequent 
processes  and  probably  cause  opei'atives 
Mil  them  to  remain  idle. 

The  cotton  trade  is  progressing  very 
I  well.  No  sudden  boom  is  either  antici- 
I'pated  or  wanted.  It  will  suit  the  books 
of  spinners  and  manufacturers  to  i)roceed 
hlowly.  The  orders  being  booked  are  ade- 
;  piate,  and,  although  differences  in  opinion 
[in  regard  to  price  exist,  delivery  dates  are 
I  .idvancing". 

i  An  interesting  new  structure  fabric  has 
j recently  been  placed  on  the  nrirket,  xx  hich 
['should  interest  engineers,  e^j)eiial!y 
rhemical  engineers  and  those  possessing 
!- aboratories.  It  is  iin  acid-proof  fabric, 
"md  is  made  up  into  overalls,  tunics, 
I  iprons,  gloves,  legg"ing  and  other  articles 
[■of  clothing.  There  is  no  doubt  about  its 
1  icid-resisting  qualities,  and  the  great 
IjUimher  of  orders  received  by  the  makers 
Ilenote  the  fact  that  it  fills  a  want.  The 
•  abric  is  not  woven  but  felted,  and  is 
hoinposed  of  about  90'  per  cent  of  long- 
|;tapled  Egyptian  cctton,  which  is  aftei- 
fvards  doped  front  and  back.  It  is  a  very 
^ough,  durable,  but  light  material  made 
I'Q  three  thicknesses.  Needless  to  say  it 
rs  much  cheaper  than  leather. 
I;  The  present  wages  negotiations  in  the 
[  otton  industry  are  not  likely  to  terminate 
ill  a  strike  or  lock-out.  The  employers' 
lemands  are  for  75  per  cent  reduction  on 
iitandard  rates,  and  the  feeling  has  been 
I'xpressed  that  50  per  cent  will  be 
1  ecepted. 

i  There  is  a  very  noticeable  increase  in 
[he  number  of  improvements  in  textile 
jiiachinei-y.  In  the  main  these  do  not 
advance  any  new  principle,  but  consist  of 
[  efinepients  of  existing  machines.  One 
[nachine,  however,  that  does  embody  a 
I  lew  principle  is  the  Toulten  opener  for 
»pening  out  the  matted  tangled  masses  of 


raw  niaterial.  Its  use  will  obviate  the 
scutcher,  a  notoriously  hard  machine  on 
the  delicate  cotton  fibre.  It  is  interesting 
to  note  in  this  connection  that  the 
T e.itilc  Recorder  is  organising  a  textile 
machinery  and  accessories  exhibition  in 
Manchester,  in  October  next,  at  which 
many  novelties  in  textile  machinery  will 
be  shown  at  work. 


WEEKLY  OUTPUT  OF  COAL. 

We  give  below  a  statement  of  the  coal 
output  at  the  mines  of  Great  Britain  for 
the  four  weeks  ended  April  1.  For  tlie 
week  ended  April  1  the  output  was 
4,825,400  tons,  as  compared  with  4,929,300 
in  the  previous  week,  and  1,950,100  tons 
in  the  week  ended  April  2,  1921. 

Mar.  11.  Mill- 18.  Mrir.  20.  April  ^ 

UistrictH.  Tons.  Tons.  Tons.  lona. 

Sorthumberlaud    L'74,;i00  255,200  26.d,400  ■-'Sl.iiOO 

Durham    OS!i,900  073, sdO  6«9,5u0  674, .OnO 

Yorkshire    8:2.600  Si.0,700  S4.'j,SOO  !;05,»00 

Ijancashire,  Cheshire, 

aud  North  Wales   406,400  400,200  40.', 200  402,000 

Derby,  Nottingham  and 

Leicester   ti2:i,900  001,700  004,3(0  Oil,' 00 

Stafford,  Shropshire, 

Warwick,    Worceslei  S04,400  370,100  30!»,!)0C  305,600 
South  Wales  aiid  Mon- 
mouthshire  974, KOO  1,012,500  1,000,000  902. SOO 

Other  English  Districts  99,700  i-7,700  9.s,100  97,l30U 

Scotland   089,900  884,000  058,100  073,300 

ToUl    4,9*5,900   4,i  50,900    4,920,310  4,825,400 


TIMBER. 

The  timber  trade  is  feeling  the  effects  ot 
the  engineering  lock-out  and  shipyard  dis- 
pute. This  was  to  be  expected,  of  course, 
because  both  the  shipbuilding  and 
engineering  industries  u.se  a  large  amount 
of  timber.  It  is  rather  interesting,  never- 
theless, when  analysing  reports  from 
various  districts  to  find  that  in  some  parts 
there  are  more  enquiries,  and  quite  a  few 
orders  are  being  placed.  It  would 
certainly  appear  that  when  the  present 
troubles  have  blown  over  timber 
mercliants  will  enjoy  a  comparatively 
brisk  time.  Very  little  is  to  be  looked 
for  from  the  building  trade  in  the  near 
future,  although  the  wage  reductions  of 
the  past  few  months,  in  conjunctiop  with 
lowered  costs  of  building  materials,  '.should 
prove  of  national  benefit.  For  some  time 
previous  to  the  lecent  engineering  trades 
di.spute  the  textile  machinery  industry 
was  consuming  a  considerable  quantity  oi 
softwoods  owing  to  tlie  prosperity  it  was 
then  enjoying.  Since  the  conimence- 
nieut  however,  of  the  lock-out,  the  call 
bas  practically  sunk  to  zero. 

A  timber  contemporary  remarks  that 
the  progress  of  prices  usually  affords  some 
indication  to  the  state  of  trade  in  almost 
any  industry,  and  if  the  .softwood  branch 
of  the  trade  is  measured  by  prices  reached 
at  some  of  the  recent  sales,  for  instance, 
and  by  the  keen  competition  of  some  of 
the  bidders  at  these  sales,  one  is  forced 
to  the  conclusion  that  there  is  a  timber- 
buving  market  somewhere. 

A  further  reduction  of  20  per  cent  in  the 
sliipping  and  registration  dues  Avas  made 
recently  by  the  Humber  Conservancy 
Board  witli  the  object  of  stimulating  a 
revival  in  the  trade  of  the  Humber  ports, 
and  bv  which  Grimsby  will  benefit.  The 


rates  were  increased  last  year  by  bIJ  per 
cent,  but  on  July  1  last  were  reduced  to  40 
per  cent.  This  reduction  is  welcome  not 
only  to  shipowners,  but  to  every  other 
class  of  trade.  Judged  by  the  efficient 
manner  in  which  the  i  onservancy  have 
dealt  with  the  matter,  it  would  not  be 
surprising  if  among  port  and  harbour 
authorities  the  Humber  Conservancy 
Board  should  before  long  be  able  to  lay 
claim  to  being  the  first  to  get  back  to 
1914  rates. 


TO  KEEP  RUBBER  TAPE  FROM 
STICKING  TO  CONNECTORS. 

Any  man  who  has  tried  to  take  rubber 
tape  off  motor  or  screw  connectors  knows 
some  of  the  troubles.  For  that  reason  the 
method  we  use  to  make  such  joints  easier 
to  open  will  be  appreciated.  The  secret  is 
to  wind  along  with  the  rubber  the  cloth 
strip  which  comes  between  the  turns  of 
a  roll  of  tape.  Instead  of  stripping  this 
cloth  from  the  rubber,  use  it.  It  is  placed 
against  the  connector  with  the  rubber 
outside,  then  cloth  and  rubber  are  applied 
like  a  single  strip  of  tape.  After  the 
rubber  is  in  place,  friction  tape  is  applied 
as  usual. 

The  cloth  will  prevent  the  rubber  from 
sticking  to  the  screws  and  the  connectors. 
Of  course,  the  insulating  value  of  the 
cloth  is  not  great,  but  as  it  is  very  thin 
the  finished  joint  will  be  practically  the 
same  size  as  one  in  which  the  cloth  is  not 
included. 


QUERIES  AND  REPLIES. 

We  invite  our  readers  to  submit  practical  problems 
far  solution  by  our  staff,  or  by  other  readers. 
Replies  will  be  paid  for. 


QUERIES. 

Spir.vi.  Gear. — Gearing  experts  may  have  no  diffi- 
culty in  differnntiating  between  a  spiral  gear  and  a. 
worm,  but.  the  writer  remembers  a  controversy  some 
time  ago  as  to  whether  turbine  reducing  gears  could 
bo  correctly  termed  worm  gears.  Is  there  any  e.xact 
ruling  or  dividing  line  between  a  spiral  gear  or  a 
worm  gear,  or  is  each  in  relation  to  the  other  a 
term  of  convenience  ?■— J.  E.  D. 


Cement  for  Castings. — Can  a  satdsfacton-  cement 
be  made  for  filling  the  blow-holes  on  the  surfaces 
of  castings?  We  have  frequently  to  scrap  castings 
as  defective  which  are  really  quite  sound  enough  for 
the  purpose  lor  wliich  they  are  intended,  but  are 
.somewhat  unsightly  because  of  a  few  blow-holes  on 
the  surface,  although  it  would  not  be  accurate  to 
say  that  the  metal  was  spongy.  Of  course,  we  know 
the  usual  method  of  "  doctoring,"  but  there  is  no 
wish  or  intention  to  pass  off  bad  castings  as  good. 
-  -C.  A.  M. 


SniPREPAras  Sent  Abroad. — Still  a  further  ship^ 
repairing  contract  has  been  lost  to  Tyneside  firms 
as  the  result  of  the  dispute  over  the  bonus  question. 
The  vessel  was  lying  at  the  Tyne  Dock  Engineering 
Co.'s  works,  and  had  undergone  part  of  the  I'^quired 
repairs  when  the  stoppage  occurred.  The  work  was 
flien  lield  up,  and  the  vessel  has  since  left  for  the 
Continent  to  have  the  repairs  completed.  The  diver- 
sion represents  the  loss  of  .<;cveral  thousand  pounds 
in  wages. 
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[FROM  CORRESPONDENTS  AT  HOME  AND  ABROAD.] 


NEWCASTLE-ON-TYNE 

(From  Our  Own  Coiieespondent.) 

Tyneside  pre.seuts  a  melanclioly  spec- 
tacle to  tlie  business  man  and  student  oi 
industry  alike,  thousands  of  woikin<^'  men 
paiadino-  daily  for  the  "  dole  "  oi  pooi-law 
relief,  meanwhile  vessels  are  towed  from 
the  river  to  foreign  ports  for  completion  ; 
for  it  must  be  understood  that  quite  a 
good  proportion  of  the  idleness  is 
voluntai-y  and  not  compulsoiy,  that  of  the 
shipwrights,  foi'  instance,  who  have  come 
out  at  the  behest  of  their  leaders  and 
already  know  that  their  cause  is  a  lost  one. 
One  of  the  Eagle  Oil  Co.'s  tankers  was  to 
have  coni".  to  a  South  Shields  vaid  for 
lepairs  but  was  diverted  by  her  owners  to 
Bilbao  at  the  last  minute  when  it  was  seen 
tliat  the  strike  must  last  over  Easter. 
What  the  mental  attitude  of  ceitain  leaders 
must  be  to  witness  their  members  drawing 
a  pound  a  week  to  live  m  the  while  their 
Rotterdam  brothers  are  working  overtime 
passes  comprehension.  There  is  already 
extreme  difficulty  in  getting  orders  at  all, 
but  to  let  them  go  abroad  when  they  have 
been  obtained  is  ciass  folly  that  will 
bring  a  bitter  day  of  reckoning.  Ship- 
owners finding  Dutch  prices  favourable 
may  decide  to  waive  patriotism  for  a  spell 
and  send  more  work  there.  The  days  have 
fled  when  it  was  customary  to  accept  the 
British  tender  no  matter  how  high. 

Owing  to  the  extensive  development  of 
the  Tyne  and  its  traffic  the  Tyne  Im])rove- 
ment  Commission  have  in  mind  the  pur- 
chase of  new  dredging  plant.  Of  the  four 
dredgers  now  in  use  two  date  from  18G4 
and  are  expensive  to  work,  and  Sir  Alfred 
Palmer,  the  chairman  of  the  Dredging 
Committee,  has  informed  the  Commission 
that  it  is  now  necessary  to  bring  the  plant 
up-to-date  in  view  of  the  extensive 
development  of  oil-fuel  berths  at  Jarrow. 

A  fine  set  of  North-Eastern  Werkspoor 
marine  Diesel  engines  of  1,400  h.p.  fitted 
in  the  new  motor  ship  Segovia  ran  basin 
trials  yesterday  (April  21), at  the  Wallsend 
works  of  the  North-Eastern  Marine 
Engineering  Co.  Ltd.  before  technical 
journalists. 

In  connection  with  the  trials  of  the 
White  Star  liner  Majestic,  the  world's 
biggest  ship,  it  is  interesting  for  Tjaie- 
siders  to  note  that  the  oil  equipment  is  the 
invention  of  Mr.  W.  A.  White,  a  Soutli 
Shields  engineer,  whose  system  has  now 
been  fitted  to  nearly  1 ,000  vessels  with  a 
total  of  3,500,000  h.p. 

The  death  took  jjlace  on  Oood 
Friday  of  Mi'.  Joseph  TS^ornian  Ijockycr, 
pianager  of  Ihe    Norlh-l'Iastern  IJailwiiy 


Co.'s  works  at  Darlington,  and  a 
sou  of  the  famous  astronomer.  Sir  Norman 
Lockyer.  Deceased  started  his  engineering 
life  in  the  Gorton  Works  of  the  Man- 
chester, Sheffield  &  Lincolnshire  Railway. 


SHEFFIELD 

(From  Our  Own  Correspondent.) 
Slieffield  and  district,  as  far  as  it  was 
working,  made  an  attempt  to  treat  Easter 
as  if  times  were  normal  and  there  was  no 
lock-out.  A  number  of  the  engineering 
firms  set  down  on  Friday  noon  and 
resumed  on  Wednesday,  as  also  the  steel- 
works did,  but  some  stopped  for  the 
week. 

There  is  a  tendency  in  some  newsj)a])ers 
to  "  stunt"  a  trade  boom  without  much 
weighing  of  the  facts.  At  the  same  time 
there  are  undoubted  signs  of  a  steady,  if 
slow,  revival  of  trade  in  this  part  of  the 
country. 

The  most  encouraging  sign  is  in  the 
steel  industry.  There  are  more  funiaces 
coming  inlo  action,  and  this  "  starting  of 
activity  at  the  bottom"  is  always  a 
healthy  index.  Steel-Peechs,  for  instan(  (>, 
of  United  Steels,  started  the  year  with  one 
Siemens  furnace  of  23  in  fire,  but  now  they 
have  eight  going.  Cammell-Lairds  have 
four  going  at  the  Shettield  Works  and  one 
at  Penistone.  Brown's  have  some  in  fire, 
but  Firth's,  their  sister  firm  in  Sheffield, 
have  not  one  of  their  sjilendid  battery  of 
modern  Siemens  furnaces  in  fire.  This 
plant,  I  understand,  represents  a  ca])ital  of 
£500,000.  Fox's,  another  of  United 
Steels  combination,  have  one  of  several 
furnaces  in  fire.  Two  more  were  put  into 
fire  at  Frodingham  this  week.  Parkgate 
Coal  and  Iron  Co.,  with  five  of  their  six 
old  furnaces  working,  are  doing  better 
than  most  of  their  rivals.  I  understand 
also  that  they  are  on  the  point  of  starting 
up  some  new  plant. 

There  are  good  signs,  too,  in  the 
crucible  and  special  steel  .sections,  as 
more  orders  have  been  booked  in  the  ]nist 
six  weeks  than  for  any  similar  period  last 
year.  Most  of  these  are  small  lots,  but 
they  show  that  there  is  nothing  on  the 
market,  and  users  of  materials  are  com- 
pelled to  place  orders  to  meet  urgent  needs. 
Overseas  markets  also  are  "  nibbling." 

It  is  interesting  to  note,  as  an  index  of 
the  overseas  call  tor  special  lots,  that  the 
secretary  of  the  Sheffield  'Chambei-  of  Com- 
merce has  received  a  notification  tluit  a 
com])any  in  the  United  States  is  desirou-- 
of  receiving  (luotations  from  Sheffield 
nianulacturers  for  i[uantities  of  tioui  Hi 


tons  to  20  tons  of  r20  jjer  cent  cai  Ij 
steel.    This  is  required  for  the  blades 
horse  clippers  and  sheep  shears.  Obviou 
Sheffield  can  hold  its  own  in  special  liu 
even  in  the  States. 


tit 


BIRMINGHAM. 

(From  Our  Own  Correspondent. 

This  week  there  has  been  a  fairly  geiieil 
desire  to  bring  the  holidays  to  a  termi 
tion  by  the  Tuesday,  or  at  the  lat 
Wednesday.  In  many  factories  work  p 
ceeded  on  fairly  substantial  lines  on  W 
nesday  morning,  while  some  work  w 
on  as  usual  on  Good  Friday,  the  holii 
extending-  from  Saturday  imtil  Tues( 
evening.  That  is,  after  all,  about 
nu)st  significantly  favourable  sign  it 
been  possible  to  note  for  ([uite  a  long  tii 

Several  prominent  men  in  the  engiinp- 
ijig  trade,  when  asked  if  tlie  improveinft 
was  likely  to  be  maintained,  said 
without  a  doubt  matters  would  be  bridir 
after  the  holidays  than  they  had  been 
some  time. 

One  riinmigi)ig  diiector  said  that  sii 
have  never  been  lower  abroad  than  they 
at  this  moment.    The  demand  is  urg* 
and  it  is  only  because  it  is  urgent 
orders  are  being  placed.    Finns  are 
hanging  back  under  the  impression -i^t 
prices  are  not  yet  at  rock  bottom.  S. 
of  them  would  have  rather  an  un])le:c 
surprise  if  juices    were    to  harden 
cejjfibly,  and  there  is  at  least  a  chanc 
that  hai)pening  in  certain  directions. 

Coincident  with  the  settlement  ot 
Rand   strike,   there  has  been   a  gie 
improved  demand  from  South  Africa, 
many  orders  which  had  been  peiempti 
cancelled    have  now    been  reissued, 
other  distant  uuirkets  have   also  sh 
quite  a  satisfactory  tendency. 

There  has  been  quite  a  good  call  fm 
jnoducts  of  the  brassfoundry  trade  oi  1 
and  it  is  quite  ajjparent  that  nuiuy  or 
whic  h  had  of  late  been  finding  tlieii 
to  Germany  have  now  been  trausferre 
thi.s  country.    Firms  say  that  m-am 
their   old    customers  are  returning, 
private  advices  make  it  clear  that  Gem  jay 
IS  no  longer  able  to  command  supplitf?^ 
cheap  raw  material,  and  it  has  long 
evident  that  if  she  ever  had   to  cal 
materials  fiom  abroad  .she  would  find|ier 
position,     hitherto    almost  unassail. 
anything  but  ideal.    AVcll,  the  tact  is  fi 
the  Scandinavian  countries,   as  wel 
Holland,  Belgium  and  al.so  Dcnniaik.UH* 
all  in  the  maiket  for   brasstoundi  v ,  ad 
sDiMc  ns,.|ul  and  encouraging  orders  iW 
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eached  Birmingham  firms  during  the  last 
ew  weeks. 

Some  stimulating  orders  for  high-class 
'■uns  from  America  and  elsewhere  have 
•iven  a  new  inteiest  to  the  sporting-gun 
Irade  in  the  city. 

In  regard  to  cheaper  gums,  complaints 
re  being  made  of  the  manner  in  which  the 
Belgians  make  use  of  their  ability  to  get 
lie  Birmingham  ])roof  mark  on  their 
arrels.  With  tlie  exchange  standing  as 
If,  does,  the  foreigm  barrel  maker  can 
"ndersell  the  British  maker,  and  this  has 
perated  most  ad^-ersely  in  legard  to  the 
eneral  trade.  One  solution  of  the  diffi- 
,  ulty  would  seem  to  be  the  utilisation  of 
.\|V0  distinct  proofs;  one  for  British  barrels, 
iid  one  for  those  of  foreign  origin.  As 
liings  are,  the  foreign  barrels  come  in,  and 
f;  they  ])ass  the  test,  they  receive  a  proof 
lark  which  places  them  on  complete 
quality  with  our  own  productions.  The 
lirraingham  makers  say  that  it  wfiuld  be 
ar  better  to  have  a  differentiation  in 
Regard  to  marks. 

,  It  is  indicative  of  the  better  tendency 
J^iiat  the  Austin  Motor  Car  Co.  Ltd.  worked 
I'ractically  all  through  the  Easter  holi- 
•  ays;  they  were  back  at  business  on  Tues- 
;  ay  morning,  and  the  workmen  received  a 
-traightforward  intimation  that  they  were 
Vanted  on  that  morning  too,  and  not  a  day 
j^iter.  This  is  a  splendid  sign,  for  it 
Likes  big  orders  to  make  the  Austin  busy. 
'  omeone  told  me  a  few  days  ago  that  it 
'  'as  like  old  times  to  see  people  literally 
^'ouring  out  of  the  big  works  at 
'forthfield. 

i  The  General  Electric  Co.,  of  Witton, 
'ontinue  to  receive  very  useful  orders,  and 
(a  certain  sections  the  firm  are  verv  busv. 


BARROW. 


(From  Our  Own  Correspondent.) 

'|.  During  March  the  ascertained  price  of 
pixed  numbers  of  iron  was  £4  9s.  9d.  ])er 
m,  a  reduction  of  2s.  4d.  compared  with 
16  price   for  February.  Accordingly, 
(irnacenien's  wages  drop  three  per  cent, 
jid  are  now  37  per  cent  above  standard. 
*  year  ag'o  they  were  275  per  cent  above 
j  andard,  so  that  there  has  been  a  fall  of 
|.^8  per  cent  in  12  months.    The  scale  per- 
Mutage  on  bonus  earnings  is  now  74^  per 
pnt  in  Cumberland  and  69i  per  cent  in 
jurness.      Similar  reductions   affect  the 
i  e  miners  in  the  Furness  area.    Here  the 
;  'itified  sales  figure  of  pig  iron  for  the 
I  onth  is  £4  17s.  per  ton,  a  decrease  of 
t:  lid.  below  the  preA'ious  price.  Thus, 
ider  the  sliding  scale,  miners'  bargains 
(•(e  reduced  from  8s.  lid.    per    shift  to 
.•.    8d.      The    minimum     wage,  too, 
[■creases  by  Ud.  to  Ss.  Ikl. 
For  the  moment,  Barrow  and  Working- 
u  are  consuming  the  bulk  of  the  out])ut, 
though  a  fair  tonnage  continues  to  go  to 
e  Midlands  and  Scotland.  Shipments 
the  Continent  are  onlv  moderate  just 
j>w,  but  there  has  been  no  abatement  in 
[e    demand    from    America   for  ferro- 
i^anganese  at  £14  lOs.  per  ton. 
I  Steelworks  in  Furness  and  Cumberland 
|e  engaged  on  a  restricted  scale  on  rail- 
uy  material  principally. 
Mr.  G.  H.  Banister,  a  local  director  of 
essrs,  Vickers,  indivectlv  alluded  to  the 


British  Admiralty's  new  policy  at  the 
prize  distribution  to  Barrow  Technical 
School  students.  The  gathering  had 
previously  been  addressed  by  Sir  Westcof  t 
S.  Abell,  K.B.E.,  chief  ship  surveyor, 
Lloyd's  Register  of  Shipping.  Mr. 
Banister  observed  that  Barrovians  had 
worked  themselves  up  as  citizens  and 
workmen  to  a  very  high  standard  of  pro- 
duction in  a  peculiar  kind  of  w-ork,  which 
was  no  longer  required.  It  was  because 
of  that  that  the  town  was  suffering'  very 
heavilv.  He  alluded  to  a  paper  given  by 
Sir  Westcott  to  naval  architects  in  which 
he  said  that  we  in  this  country  were 
dependent  upon  merchant  ships  for  our 
very  existence.  Those  shijis  must  be 
protected,  and  to  jirotect  them  we  must 
have  capital  ships.  He  trusted  that  the 
construction  of  such  ships  would  come 
about  ill  due  course. 


SOUTH  STAFFORDSHIRE  AND 
WORCESTERSHIRE. 

(From  Our  Own  Correspondent.) 

A  slightly  healthier  tone  characterises 
I  he  lieavy  engineering  trade.  Leading' 
boileimakers  are  finding  things  distinctly 
])etter  at  the  moment.  Edge-tool  makers 
continue  to  be  well  employed,  and  report  a 
fair  number  of  enquiries.  The  local 
motor  and  cycle  trades  continue  very  busy. 
There  are  signs  of  improvement,  here  and 
there,  in  the  iron  and  steel  trade,  and  once 
the  engineering  trouble  is  settled  a  distinct 
change  for  the  better  is  looked  for.  A 
matter  of  considerable  importance  to  this 
district  is  the  decontrol  this  month  of 
prices  by  the  British  Tubemakers'  Asso- 
ciation. For  something  like  10  years  the 
prices  of  tubes  has  been  regulated  by  the 
association,  but  now,  owing  to  severe  com- 
lietition  frcmi  Germany,  Canada  and  the 
United  States,  manufacturers  have  claimed 
a  free  hand.  Tubemakers  here  have 
decided  that  they  can  fight  this  competi- 
tion with  more  hojie  of  success  if  they  are 
free  to  make  their  own  prices  than  if  they 
are  bound  bv  a  price  list  collectively 
declared.  Signs  of  improvement  are 
ahe;idy  showing,  and  tliere  have  \)een 
many  emiuiries  in  the  Black  Country  both 
for  the  home  market  and  for  export.  It 
is  anticipated  that  prices  will  now  become 
competitive  and  that  there  will  be  keen 
bidding  for  business,  but  the  drop  in  prices 
is  not  expected  to  be  striking,  thoueh  they 
will,  in  all  jiroliability,  be  appreciable. 

Business  in  the  iron  trade  of  this 
district  is  quiet,  but  it  has  not  been 
noticeably  worsened  by  the  engineers' 
lock-out.  The  recent  reduction  of  £1  per 
tim  in  marked  bars,  the  ninth  revision 
since  the  price  slump  began  at  the  open- 
ing of  last  year,  has  not  made  any  material 
difference  to  the  volume  of  business 
transacted.  Common  bars  are  half-a-crown 
to  five  shillings  cheaper  this  week.  Prices 
have  been  cut  rather  severely  lately, 
ordinary  bars  having-  been  sold  at  the 
Scotch  level  of  £11,  a  price  which  makers 
complain  involves  them  in  actual  loss. 
Nut  and  bolt  qualities  can  be  bought  at 
£10  5s.,  and  fencing  sorts  at  £10  10s.,  and 
even  less  for  good  orders.  Gas  strip  is 
commanding  £11  15s.,  but  in  view  of  the 
much  chen])er  prices  of  steel  this  material 
is  generalh'  preferred, 


It  is  a  good  sign  that  all  the  furnaces 
which  have  been  started  for  the  production 
of  pig  iron  continue  to  be  needed,  and  the 
latest  statistics  reveal  an  increased  ouipcr. 

A  fair  amount  of  buying  is  being  done 
by  engineers,  foundrymen  and  others,  who 
realise  that  prices  will  not  fall  further.  A 
few  of  the  Derbyshire  furnaces  still  quote 
£4  5s.  for  No.  3  foundry  iron,  but  most  of 
the  business  put  through  rules  on  the 
basis  of  £4  2s.  6d.  The  quotation  of  £4 
for  Northamptonshire  foundry  material 
has  again  this  week  been  shaded.  There 
seems  to  be  a  little  more  call  for  forge 
material  this  week,  but  values  remain 
about  the  same  as  last  week. 

Certain  of  the  steelworks  remain  busy, 
Messrs.  Alfred  Hickmans  Ltd.,  Spring 
Vale,  for  example,  consuming  the  produc- 
tion of  their  four  furnaces.  The  price  of 
steel  billets  continues  firm  with  quotations 
£7  12s.  6d.  to  £7  15s.  Some  local  steel- 
works will  not  accept  less  than  £8.  In 
finished  bars,  while  it  is  possible  to  buy  at 
£9  10s.,  some  large  local  firms  will  not 
take  1  ower  than  £10. 


BRISTOL. 

(From  Our  Own  Correspondent.) 

There  are  signs  that  the  members  of  the 
Amalgamated  Engineering  Union  in  the 
Bristol  district  are  anxious  to  get  back  to 
work  and  Iiave  a  settlement  of  the  disjmte. 
At  the  end  of  last  week  it  was  reported 
that  there  had  been  protracted  delibera- 
tions between  rejiresentatives  of  the . 
A.E.U.  and  the  employees  of  Messrs. 
Charles  Hill  &  Sons,  the  shipbuilding  firm, 
with  the  result  that  the  A.E.U.  decided  to 
withdraw  the  fitters,  blacksmiths  and 
coppersmiths,  numbering  about  40,  owing, 
it  was  stated,  to  an  action  by  the  firm, 
which  was  a  non-federated  one.  A  mass 
meeting  of  the  Bristol  district  members  of 
the  A.E.U.  passed  a  resolution  at  the 
meeting  at  which  the  above  dispute  was 
reported,  requesting  the  executive  council 
of  the  A.E.U.  to  call  out  the  maintenance 
men  in  all  the  firms. 

Of  interest  to  Bristol  is  the  news  that 
the  dispute  at  Messrs.  Lysaghts'  new 
works  at  Newcastle,  New  South  Wales, 
has  been  settled,  and  that  the  works  were 
aboiit  to  restart.  The  last  previous  news 
received  was  that  they  were  returning 
home  because  of  the  dispute. 

At  the  first  Brooklands  B.M.C.R.C.  race 
meeting  of  the  season  the  Douglas  motor- 
bicycle  was  the  winner  in  an  exciting 
contest  in  the  eight  mile  scratch  race  for 
srdo  machines  up  to  500  c.c.  (3^ hp 
class).  Mr.  C.  G.  Pullin,  who  recently 
attained  the  100-mile-an-hour  success,  won 
this  event,  the  only  3i  h.p.  class  scratch 
race  of  the  day.  The  average  speed  of  the 
winner  was  78'9  miles  per  hour. 
^  The  Electrical  Committee  of  the  Bristol 
Corporation  are  enquiring  for  tenders  for 
the  construction  of  foundation'^  for  No.  14 
turbo  generator  at  the  Feeder  Eoad  power 
station,  St.  Philip's,  Bristol. 

At  the  forty-second  ordinary  general 
meeting  of  the  shareholders  of  the  Western 
Wagon  and  Property  Co.  Ltd.,  held  in 
Bristol,  the  chairman,  Mr.  Samuel  White, 
111  a  review  of  the  financial  situation,  said 
the  revenue  account    showed  that  their 
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results  were  nearly  as  possible,  or  if  any- 
thing a  little  better,  than  they  were  for 
the  year  1920,  and  the  dividend  had  been 
maintained  to  which  they  had  been 
accustomed.  There  was  some  reduction 
compared  with  the  1920  total,  but  that  did 
not  reflect  any  real  detriment  on  the  busi- 
ness, but  was  accounted  for  by  their 
having-  had  during  1920  and  part  of  1921 
some  exceptiona  business  that  ran  into 
important  amounts  with  some  other  com- 
panies with  which  the  board  was  con- 
nected. These  facilities  which  they  were 
rendering  these  other  companies  being  no 
longer  required,  had  a  bearing  on  the  com- 
pany's position,  and  the  efi'ect  of  reducing 
the  figures  appearing  as  totals  in  their 
balance  sheet. 


GLASGOW  AND  DSSTRICT. 

(From  Our  Own  Correspondent.) 

Despite  the  existing  labour  troubles 
there  is  a  decided  better  tone  in  engineer- 
ing business,  giving  rise  to  the  belief  that 
the  revival  is  an  accomplished  fact.  This 
improvement  is  more  apparent  among 
general  and  speciality  engineers  than  in 
the  iron  and  steel  industries,  which  are 
still  very  quiet.  The  Clydebridge  Steel  Co. 
Ltd.,  Cambuslang,  have  decided  to  close 
down  entirely,  and  the  output  from  several 
other  local  works  is  so  small  that  the  same 
procedure  will  be  followed  there  unless  a 
settlement  of  the  engineering  dispute 
comes  along  soon. 

For  the  last  twelve  months  shipbuilders, 
who  are  really  the  mainstay  of  the  steel- 
makers, have  been  purchasing  in  very  small 
lots,  but  with  a  settlement  of  the  wages 
dispute  we  are  promised  a  start  with  a 
good  deal  of  new  work  in  the  shipyards, 
which  will  no  doubt  re-establish  the  turn- 
over in  the  steel  industry.  The  actual 
output  from  all  the  Scottish  steelworks  at 
present  is  calculated  at  not  more  than  20 
per  cent  of  normal,  and  in  malleable  iron 
and  pig  iron  the  conditions  are  no  better. 

The  locomotive  trade  is  likely  to  witness 
improved  conditions  soon,  as  Colonial, 
Continental  and  South  American  Govern- 
ments are  prospective  contractors  on  a 
large  scale.  The  Roumanian  Government 
are  also  placing  orders  to  the  extent  of 
£5,000,000,  out  of  which  the  North 
British  Locomotive  Co.  Ltd.,  Glasgow, 
are  said  to  get  80  locomotives  and  Wm. 
Beardmore  &  Co.  Ltd.,  66,  at  an  average 
cost  of  £12,000  each. 

A  maker  of  steam  laundry  plant  tells  me 
(hat  there  is  a  gradual  improvement  in 
orders  and  enquiries  all  over  the  country. 
Public  institution  work  is  moving,  now 
that  the  Government  economy  campaign 
has  been  to  a  certain  extent  relaxed  in 
this  particular  direction.  There  is  also  a 
good  deal  of  work  being  placed  by  the 
leading  railway  companies,  both  here  and 
abroad,  in  connection  witli  the  equipment 
of  their  own  power  laundries. 

I'his  is  an  industrv  that  is  onlv  finding 
its  way  into  some  foreign  countries,  such 
as  South  America,  and  as  Europeans  are 
all  crying  out  for  steam  laundries  ihew 
is  a  prospect  of  good  business  when  trade 
reviv  :>s. 

Tb'>re  is  now  something  of  a  market  for 
new  machine  tools,  and  orders  are  actually 


being  booked.  The  bulk  of  the  business 
passing  at  present  is  through  London 
export  merchants,  acting  as  buyers  for 
overseas  users.  The  competition  in 
London  for  this  class  of  business  is 
astonishing,  often  as  many  as  20  mer- 
chants sending  out  the  same  enquiry.  The 
latter,  of  course,  are  entirely  confined  to 
the  commercial  side  of  engineering,  but 
one  wonders  what  their  percentage  of 
successful  tenders  is  to  justify  the  vast 
amount  of  office  work  entailed. 

In  shipbuilding  circles,  despite  the  con- 
tinuance of  the  strike,  there  is  a  distinct 
feeling  of  optiinism.  This  is  no  donbt 
caused  by  the  amount  of  estimating 
[presently  being  done  for  new  work,  on  the 
basis  of  the  new  rates  which  the  cut  in 
wages  will  establish.  It  is  confidently 
expected  that  several  important  contracts 
will  shortly  be  placed,  and  the  loans 
granted  bv  the  Government  to  Messrs. 
Harland  &  Wolff  Ltd.  and  Wm.  Beard- 
more  &  Co.  Ltd.,  to  enable  them  to  push 
forward  schemes  in  view,  will  not  only 
create  a  better  feeling  but  will  absorb 
numbers  of  the  local  unemployed. 

At  the  time  of  writing  the  whole  of  the 
work  on  hand  on  the  river  between  Glas- 
tons,  against  163  vessels  of  959,714  tons 
at  the  end  of  last  year,  and  1.345,864  tons 
gow  and  Gi-eenock  is  131  vessels  of  788.658 
at  the  snrae  period  last  year. 


CARDIFF. 

(From  Our  Own  CoRREsroNDENx.) 

As  was  announced  last  week  the  con- 
tract for  a  new  dry  dock  at  the  King's 
Dock,  Swansea,  has  been  given  out :  the 
successful  film  it  is  now  understood  is  Sir 
John  Jackson  &  Co.  Ltd.,  of  London,  and 
already  Colonel  Gedding,  the  engineer  of 
the  company,  has  been  at  Swansea  inspect- 
ing the  site  preparatory  to  the  commence- 
ment of  the  work.  This  dock  is  to  be 
built  for  a  proposed  new  company  to  be 
formed  by  Palmer's  Shipbuilding  Co.  Ltd., 
and  according  to  the  lease  of  the  land  to 
be  granted  by  the  Swansea  Harbour  Trust 
to  the  new  coinpany,  the  dock  has  to  be 
constructed  within  a  period  of  two  years. 
The  company  also  have  permission  to 
construct  a  second  dock  if  they  so  desire. 

The  improvement  in  the  state  of  the 
tinplate  trade  continues,  much  more 
liveliness  being  shown  in  the  market 
whilst  prices  are  firmer  and  the  volume 
of  business  done  has  increased.  It  is 
regarded  as  likely,  also,  that  prices  will 
advance  still  further. 

In  the  spelter  trade  also  things  would 
seem  to  be  improving,  and  (luring  the 
week  a  cargo  of  2,000  tons  of  zinc  con- 
centrates from  Australia  arrived  at  the 
Swansea  Docks  for  smelting-  in  the  local 
works,  whilst  a  further  5,000  tons  is  due. 

In  the  coal  trade  things  would  seem  to 
be  quiet  and  settling  down. 


UNITED  STATES  OF  AMERICA. 

fFKOM  Our  Own  CoRRRSPONnKNT.) 
The  coal  strike  has  the  centre  of  the 
stage  Ihis  week,  though  stranpe  to  say  the 
fjeneral  public  does  not  seem  to  be  worry- 
ing over  the  situation.  The  clo  ing  days 
of  March,  instead  of  bringing  tlie  usual 
frantic  buying  against  a  stoppage  of  work, 


saw  a  weak  market  in  every  section  of 
country.  Another  remarkable  featui-e 
that  in  the  face  of  the  stopping  of  wi 
in  the  miion  mines,  coal  prices  throuj 
out  the  country  have  begun  to  dr 
Meanwhile,  the  pi-oduction  of  bitumin- 
coal  for  the  first  two  days  of  this  \f 
(April  3  and  4)  amounted  to  1,114,0 
which  is  about  one-third  of  the  aver; 
production  during  a  like  period  for 
last  few  weeks.  So  far  there  has  lieen 
procjress  in  the  diiection  of  a  settleme 


A  patent  covering  an  apparatus  for 
recovery  of  petrol  va])ours  from  natn 
gas,  casing  head  gas,  refinery  and  ti 
farm  vapours,  has  just  been  granted 
the  Petrol  Recovery  Corporation.  [ 
apparatus  consists  of  drums,  filled  w 
activated  charcoal  and  connected  on  ( 
side  to  a  steam  boiler  and  on  the  ot 
to  petrol  condensers.  In  commen 
operation  the  petrol-bearing  gas 
allowed  to  flow  through  one  of  the  dn 
of  charcoal  wheie  the  petrol  is  absor 
and  letained  the  balance  of  the  gas  pi 
ing  tluough  unchanged.  Steam  at 
pressure  is  later  used  to  drive  the  pe' 
from  the  charcoal.  Three  commen 
plants  have  already  been  built. 


Some  time  ago  1  mentioned  in  a  b, 
sort  of  way  the  Petroleum  Corporatioi 
America,  which  was  said  to  have  as 
main  object  that  of  being  a  holding  c 
pany.    The  Standard  Oil  Co.  was  re 
sented  as  being  one  of  the  leading  intei 
involved.    It  now  appears  that  there  r 
much  doubt  about  the  bone  fides  of 
concern  and  the  honesty  of  its  tran. 
tions  that  a  grand  jury  has  indicted 
men  for  using  the  United  States  lu. 
fraudulently  in  connection  with  the  siilb 
shares  in  the  company.    Some  of  the  :|)! 
are  prominent  in  Boston  and  New  ^jr 
business  circles.    However,  as  an  iuciit 
ment  proves  neither  guilt  nor  innoceie 
I  omit  names,  although  these  arc  ]'h 
lished  in  the  American  Press. 


Since  my  last  report  on  the  subjeci.  ai 
larger  projects  dealt  with  by  the  Fed  a 
Power  Commission  are:  — 

Cadio  River  Power  &  Irrigation  Cn.jo 
Little  Rock,  Arkansas,  preliminary  itr 
mit  for  a  power  project  consisting- of  tjet 
dams  and  power  houses,  to  be  locatiuin 
Ouachita  river,  in  the  vicinity  of  ;oi 
Springs,  Ark.  The  upper  dam  will  <  r'tf 
a  reservoir  with  an  area  approximntcflT^ 
square  miles,  and  the  total  develojuint 
is  approximately  50,000  h.p. 

The  Louisville  Gas  &  Electric  Co. 
applied    for    a    preliminary  perniitito 
develop  power  at  U.S.  Lock  and  D;!! 
Louisville,  Ky.    The  proposed  project 
develop  approximately  30,000  h.p. 

The  Great  Western  Power  Co.  ha-- 
an  application  to  develop  an  addiliial 
pvoject  on  Feather  river,  in  l?uttc  nd 
Plumas  Counties,  Califoi-nia.  The  ajJi- 
cant  proposes  to  create  two  large  uM- 
voirs,  one  on  either  .side  of  the  river,  nv  to 
divert  near-by  streams  to  these  reseivirs 
from  whence  the  water  will  be  convjed 
by  conduits  nine  and  five  miles  loixjr  9s- 
pectively,  to  a  power  house  develo  ng 
approximately  30,000  h.p 
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A  notable  undertaking  just  sanctioned 
the  Coiiiinission  is  that  of  the  San 
aquiu  Light  &  Power  Corporation  which 
3  been  granted  a  liceuue  tor  the  term  of 
years  for  a  hydro-electric  power 
veiopment  on  the  North  and  West  Forks 
Kings  river,  in  California,  which  will 
-olve  an  estimated  expenditure  of 
000,000  dols.,  and  have  an  ultimate 
tailed  capacity  of  2G6,000  h.p.  If  the 
,'sent  rate  of  growth  in  power  consump- 
n  in  the  vicinity  of  the  project  con- 
ues,  it  will  be  necessary  to  make  the 
•d  capacity  available  by  1931). 
The  project  will  occupy  about  14,000 
es  of  land  in  the  Sierra  and  Sequoia 
tional  Forests.  The  developed  power 
11  be  fed  into  the  company's  present 
nsmission  system  through  its  sub-station 
Sanger  by  means  of  a  110,000  volt 
usniission  line  to  be  built  in  two 
•allels,  one^f  which  will  carry  a  single 
•■ee-phase  ciacuit  on  wood  poles,  and  the 
Jier,  two  three-phase  circuits  on  steel 
v'ers. 

The  project  will  consist  of  three  storage 
ei-voirs,  formed  by  concrete  dams  res- 
-tively  190,  250  and  315  ft.  in  height, 
Vigiiecl  to  provide  a  combined  storage 
)acity  of  204,000  acre  feet ;  eight  diver- 
11  dams,  ranging-s  from  15  ft.  to  80  ft.  in 
.  oht,  and  nine  conduits  of  which  34miles 
id  be  tuiinel  and  one  mile  open  ditch. 
I  will  inclu  le  seven  power  houses,  of 
•  ich  two  will  be  built  into  storage  dams 
(d  will  operate  under  variable  heads,  the 
jiixima  being  175  ft.  and  245  ft.  res- 
I  'tively.  Three  others  will  operate 
kler  heads  of  365  ft.,  1,420ft.  and 
ihWft.  respectively.  Two  power  houses 
I  1  operate  under  heads  of  2,350  ft.  and 
■i  SO  ft.  and  will  be  among  the  very  few 
[Lnts  in  the  United  States  operating 
litier  heads  exceeding  2,000  ft. 

|.kn  electric  automobile  show  was  held 
ijiNew  York  during  the  current  week. 
Ifvas,  of  course,  unpretentious  when  com- 
]|'ed  with  the  big  affairs  staged  by  the 
i'|kers  of  the  petrol  propelled  cars.  It 
f;  5  none  the  less  interesting.  For  instance, 
tj.  electric  taxi  cab  shown  by  the  Electric 
('  •  Corporation  has  an  operating  capacitj^ 
(|,from  GO  to  70  miles  on  a  single  charge, 
^|(h  provision  for  a  rapid  change  of  bat- 
iKes  should  a  longer  range  of  service  be 
r  uiied  at  one  time.  An  exhausted  bat- 
t/v'  may  be  removed  and  replaced  with  a 
1' <h  one  in  about  the  same  time  required 
+1,611  a  petrol  tank. 



j'hehiohly  S7)rcial  se;1  and  stanrlnrdi^ed 
s||'em  in  u-e  at  1he  F'n  .]  mot  ir  works  was 
c^irised  from  a  new  angle  by  Mr. 
I  :vard  J.  Evans,  an  official  of  the  union 
Oi dectvicil  worlvP  ".  at  a  lienri-ig  of  t^^e 
I  Irnal  Lab-^ur  Party  recently.  He 
s:il  thrt  the  Ford  "^ytem  "  conferred  a 
c'se  on  h's  workers."  "Ford,"  added 
t  wi^nf-ss,  "  may  have  conferred  a  bless- 
n  on  t^^e  ma"y  people  who  own  autn- 
'Viiles,  b'^+  he  confcred  a  curse  on  his 
^Vkers.  Th°v  sit  at  tb  eir  benches  half 
'Vl.  doing  thei^-  bi+s  of  work  mechani- 
f  I  y  over  and  over."  Mr.  Evans 
•'["'ted  that  his-V  '-r'Qoi'oi;^3fi.r.,ri  vfic;  the 
^I't  crime  aeainst  Iniman'tv.  nn-''  char'^'ed 
+y  the  railway  shops  were  tending-  more 
f  I  niore  in  direction. 

i 


Baldwin  Locomotive  Works  has  been 
booking  new  business  at  a  rate  better  than 
501), 000  dols.  weekly.  Domestic  orders 
taken  in  March  included  60  engines  valued 
in  excess  of  2,000,000  dels.,  or  as  much  as 
was  taken  in  January  and  February 
together.  At  the  rate  business  has 
started  to  come  in  April  vi  ill  show  an 
improvement  over  March.  Commenting 
on  business  outlook,  President  Samuel  M. 
Vaucain  said  :  — 

"  Business  has  been  increasing' ever  since 
January.  That  was  the  light  month  of  the 
year ;  February  showed  an  improvement, 
and  March  has  improved  over  February. 
Foreign  business  has  been  light  in  the  first 
three  months  of  this  yeai-,  with  incoming' 
business  showing  little  change  from  month 
to  month.  Scattered  orders  have  been 
booked  from  all  parts  of  the  world,  includ- 
ing South  America,  India,  Siberia,  and 
other  countries.  We  have  unfilled  orders 
on  our  books  valued  at  about  10,000,000 
dols." 


CANADA. 

(From  Our  Ovfn  Correspondent.) 
Alloy  Steel  Plant  foe  Sarnia. — The 
Dominion  Alloy  Steel  Corporation 
Ltd.,  incorporated  under  the  Dominion 
Companies  Act,  with  an  authorised 
capitalisation  of  15,000,000  dols.,  will 
establish  a  plant  at  Sarnia,  Ontario,  and 
undertake  the  produtrtion  of  alloy  steel  in 
Canada.  The  enterprise  will  be  an 
important  addition  to  Canadian  industry. 
According  to  plans  made  public,  construc- 
tion of  a  plant  at  Sarnia  capable  of  turn- 
ing out  50,000  tons  annually  of  alloy  and 
high-carbon  steels  for  motor  and  allied 
manufactures  will  be  undertaken  at  once. 
The  work  will  be  financed  by  the  sale  of 
3,500,000  dols.  8  per  cent'^  cumulative 
preference  stock  of  the  company.  It  is 
understood  that  of  this  amount  2,500,000 
dols.  has  been  underwritten  in  Det'oit  nnd 
Cleveland,  and  the  balance  of  1,000,000 
dols.  will  be  handled  in  Toronto  and 
Montreal  by  a  syndicate  of  three  Canadian 
investment  houses. 


Ottawa,  Ontario. — Automobile  pro- 
duction in  Canada  in  1920  was  valued  at 
137,420,351  dols.,  as  compared  with 
101,196,706  dols.  in  the  pi'eceding  year, 
according  to  a  bulletin  issued  by  the 
Dominion  Bureau  of  Statistics.  The 
investment  of  this  industry  in  1920  is 
renorted  as  53.906,506  dols.,  an  increase  of 
18,956,767  dols.  over  the  capital  invest- 
ment of  1919.  There  were  14,187  male 
and  457  female  em])loyees  in  the  industry 
in  1920  receiving  wages  and  salaries 
totalling  23,477.534  dols.  The  cost  of 
)-nterials  used  in  1920  was  84,432,444 
dols. 


Stk-ol  cf  Canada. — Covering  a  year 
genei'allv  conceded  to  have  b«^en  the  worst 
in  the  historv  of  the  steel  industrv,  the 
twelfth  annual  report  of  the  Ste^l  Co.  of 
Canadn  Tjtd.  contains  features  which  will 
undoubtedlv  make  for  satisfaction  on  t^e 
part  of  its  shareholders  to  whom  the 
pxhi^^it  was  mailed.  Perhaps  the  mOi«t 
striking  of  these  features,  and  one  cal- 
culated   to    inspire    to  an  even  greatei- 


degree  the  well-deserved  confidence  which 
the  management  of  this  company  has  com- 
manded from  its  shareholders  in  the  past, 
is  the  frankness  with  which  the  statement 
tells  the  story  of  a  period  of  acute  indus- 
trial depression. 

Of  chief  significance  among  the  points 
brought  out  by  the  figures  of  the  profit 
and  loss  account  and  the  balance  sheet  is 
a  sharp  drop  of  nearly  1,750,000  dols.  in 
gross  profits,  despite  which  the  company 
earned  3' 15  i^er  cent  upon  its  common 
capitalisation,  after  all  deductions  includ- 
ing- liberal  provision  for  reserves.  In  the 
payi.ient  of  the  disbui'sement  on  common, 
the  company  was  obliged  to  draw  upon  -ts 
splendid  surplus  for  only  442,448  dols., 
this  being  the  first  time  since  1914  th:it  a 
deficit  has  been  recorded.  The  report 
covering  the  twelve-mouthly  period  ended 
December  31,  1921,  shows  a  continuation 
of  the  powerful  working  capital  position 
of  the  company. 

Halifax,  Nova  Scotia. — Interest  is 
being  evinced  by  Henry  Ford  in  a  scheme 
for  the  establishment  of  an  assembling 
plant  in  the  Maritime  Provinces  for 
foreign  trade,  according  to  the  Halifax 
Mail,  which  claims  to  be  in  a  position  to 
make  the  statement.  The  Mail  gives  as 
the  reason  for  the  establishing  of  the  plant 
the  fact  that  in  the  month  of  December 
20,000  automobiles  were  shipped  by  the 
Ford  (^o.  from  Halifax  to  Australia.  ^ 

(Reuter's  Engineering  Service.) 
Extension  of  C.\nadian  Railway.— 
Work  is  progressing  on  the  extension  of 
the  Canadian  Pacific  line  from  Kipawa  to 
Les  Quinze  at  tlie  further  end  of  Lake 
Temiskaming,  800  men  being  employed. 
The  line  penetrates  a  fine  agricultural 
aiea  in  which,  however,  there  are  still 
thousands  of  acres  of  rich  land  awaiting 
settlement. 


FRANCE. 

(From  Our  Own  Correspondent.) 
Market  conditions  are  still  uncertain. 
There  are,  however,  signs  of  an 
improvement  in  regard  to  certain 
branches  of  engineering,  although  it  is 
unlikelv  that  building  will  be  undertaken 
in  any  large  degree  this  year  owing  to  its 
high  cost,  the  recent  concessions  n^ade  bj- 
the  Ministry  of  Finance  to  real  propeity 
acquirers  has  caused  more  constructional 
steel  to  be  ordered  in  the  last  month  by 
inhabitants  of  the  devastated  regions, 
whereas  a  Franco-Ar^erican  concern  of 
Paris  has  been  buying  land  with  a  view  to 
•■farting  an  important  building  scheme. 
From  the  above  and  similar  facts  one  is 
inclined  to  believe  that  construction  steel 
will  find  a  growing  demand  in  the  north 
and  the  Paris  region.  Similar  symptoms 
are  still  lacking  in  the  centre  and  the 
sou  th . 

Owing  to  the  rise  in  home  prices, 
(rermany  is  coming  into  the  market  as  a 
buver.  If  the  mark  appreciates,  as  seei^^s 
probable,  her  business  with  France  will 
cortainlv  increa«e  still  more.  In  I  or^aine 
Swi<'<^  bnvprs  have  been  presput.  British 
and  Belgians  continue  to  send  their  nlat^^s 
and  hen-'atite  to  France.  The  roinpeti- 
tion  of  the  former  has  been  slightly  less 
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recently  on  acount  of  tlie  strike  in  the 
United  States.  In  official  circles  the 
question  of  raising  the  Customs  tariff  on 
iron  and  steel  is  under  consideration. 
Members  of  the  Coniite  des  Forges  do  not 
appear  as  yet  to  have  had  greater  iufluenrt' 
in  pouiparlers  of  the  Government  than 
representatives  of  the  consumers,  and  so 
far  there  is  not  a  probability  of  the  rates 
being  higher  than  they  are  at  present 
when  the  new  Customs  degree  appears  in 
the  course  of  the  next  few  weeks. 

Iron  prices  are  all  round  slightly 
weaker.  Pig  iron,  No.  3  P.L.  quality, 
has  been  sold  this  week  at  Fc.242.50  per 
metric  ton  ex  works  Lorraine.  The 
hematite  coniptoir  maintains  its  basic 
price  of  Fc.4()0,  but  is  declared  to  be  sell- 
ing in  practice  at  Fc.-'HO  or  Fc.350  per 
ton  delivered  on  rail  at  consumer's 
station,  with  which  may  be  compared  the 
recent  east  and  west  coast  pig  iron  prices 
for  c.i.f.  Calais  or  Eouen  Fc.828.50  and 
Fc.365  respectively.  In  the  north,  it  may 
be  noted,  a  non-member  of  the  comptoir 
is  selling  at  as  low  as  Fc.828.  Owing  to 
present  prices  in  the  place  of  consumption, 
Lorraine  billets  which  have  ])een  sold  to 
Germany  must  have  worked  out  at  Fc.25() 
ex  Avorks  to  make  it  possible  to  quote 
Fc.340  free  on  rail  destination.  Merchant 
bars  are  between  Fc.420  and  Fc.440, 
according  to  the  importance  of  the  order. 
The  Comptoir  des  Poutrelles,  whose  turn- 
over has  been  better  of  late,  is  selling 
below  its  official  basis.  Its  I's  are  rated 
at  Fc.600,  but  in  reality  pass  hands  at 
about  Fc.560.  The  recent  plate  offer  to 
the  shipbuilders  has  not  yet  caused  the 
desired  effect,  and  in  order  to  entice 
consumers,  who  still  find  Briti.sh  quota- 
tions the  most  attractive,  the  Comptoir 
des  Toles  has  advised  regular  customers 
that  (1)  all  orders  will  benefit  by  any 
future  reduction  that  may  have  been 
decided  at  the  moment  of  their  delivery; 
(2)  deliveries  will  be  invoiced  with  dis- 
count equal  to  three-quarters  any  reduc- 
tion in  the  tariff  during  the  month  pre- 
ceding tlie  date  of  delivery;  (3)  if  prices 
should  rise  when  part  of  an  order  has  been 
delivered,  tbe  extra  charged  shall  never 
cause  the  whole  price  paid  by  the  client 
to  exceed  the  prevailing  price  at  the 
moment  of  giving  the  order. 

The  bigger  engineering  concerns  are 
investing  considerable  siims  in  .Central 
Europe  in  order  to  strengthen  their  com- 
mercial  positions.  While  little  is  said  in 
France  on  the  subject,  the  German  press 
has  recentlv  commented  at  length  uixui 
the  fact.  The  Frmikfurter  Zeihing  gives 
information  upon  French  investments  in 
iron  and  coal  concerns  of  LTpper  Silesia, 
which  are  not  without  interest.  Accord- 
ing to  this  journal,  certain  members  of 
the  Comite  des  Forges  are  on  the  point  of 
coming  to  an  agreement  with  the 
Hobenlohe  Werke,  the  "Wereinigte 
Koenigs  und  Laurahutte  and  the 
Kattewitzer  A.G.  fur  IJergbau,  a  con- 
dition being  ihal  the  Fiench  undertake 
In  attempi  to  ])revei)t  Ihe  concerns  being 
li((uidated  by  the  Polish  Government. 
The  Hobenlohe  Weike  have  recentlv 
increased  their  capilal  from  100,000.000 
to-lir),00(),00()  marks  so  (hat  i\w  l-'rench 
may  the  more  easily  lake  up  a  holdiiio-  of 


shares.  If  this  arrangement  is  concluded 
on  the  lines  already  drawn  up,  the 
(xernians  will  continue  to  hold  the  most 
capital.  Among  the  French  fiims 
declared  to  be  interested  are  Schneider, 
Purbach  de  Wendel,  Marine  et  Homecourt 
and  Longwy,  but  not  members  of  the 
group  already  associated  with  Ihe 
Silesian  Zinc  Co.  It  is  mentioned  also 
that  a  holding  company  is  being  formed  in 
Paris  on  the  lines  of  the  Slater- 
Kenwortby-Grammond  scheme. 

Particular  interest  is  being  taken  by 
the  Ministry  of  Public  Works  in  the  use 
of  electricity  in  agriculture,  and  the  Union 
des  Syndicats  d'Electricite  has  spent  much 
time  in  experiments  to  test  the  value  of 
l)otii  methods  and  electrical  machines 
likely  to  interest  the  progressive  farmer. 
In  this  connection  it  is  of  interest  that 
the  foundation  stone  of  a  hydro-electrical 
station,  which  is  being  built  by  the 
Co-operative  Agricole  d'Electricite,  of 
vSaiiit  ]\Iartiii-de-Londres,  in  the  Herault 
department,  was  laid  last  week  by 
the  Minister  of  Agriculture.  The 
Fc. 2, 000, 000  capital  recjuired  has  l)een 
subscribed  entirely  by  1,500  farmers  of 
the  district.  The  barrage  to  be  erected 
500  metres  above  the  Pont  de  Bertrand 
will  be  on  a  curve  and  135  metres  in 
length,  the  height  being  9  metres.  The 
water  will  be  carried  by  a  48-metre  con- 
duct to  three  turbo-alternators  of  500  h.]). 
each. 

Encouraged  by  the  poor  quality  of  the 
national  fuel,  millowners  are  showing  a 
greater  inclination  to  instal  pulverised 
coal  burners  in  their  furnaces.  Although 
the  use  of  this  fuel  is  as  yet  more  c  ommon 
in  Belgium,  a  fair  number  of  French 
concerns,  which  are  at  present  for  the 
most  part  the  coal  pitheads  themselves, 
have  these  burners  in  use.  The  pioneer 
in  this  connection  was  tlie  Bruay  mine, 
whose  chief  engineer,  M.  Sohni,  has  done 
much  to  improve  former  methods  succeed- 
ing in  burning  15  per  cent  fuel  and 
thereby  showing  that  Alpine  coal  of  so 
slight  a  volatile  quality  can  now  be  used. 
The  Mines  d'Anzin  have  recentlv  ordered 
a  plant  capable  of  burning  1,000  tons  in 
24  hours.  If  this  is  successful,  the  plant 
will  be  trebled  and  become  the  largest  in 
the  world. 

The  importance  of  the  famous  Renault 
motor  car  works  at  Billancourt  is  shown 
by  the  capital  of  the  new  "  Societe 
Anonvme  "  just  formed  bv  M.  Louis 
Renault,  which  amounts  to  Fc. 80,000, (MM! 
divided  into  150,000  "privileged"  and 
10,000  ordinary  shares  of  Fc.500  each. 
M.  Renault  becomes  the  owner  of  all  but 
30,000  ordinary  slun-es  and  leceives 
Fc. 10,000,000  in  cash. 


(Reuter's  Engineerinc;  Service.) 

Production  of  Iron  and  Steel  in 
M!ettrthe-et-Moselt-e. — The  production 
of  raw  iron  and  steel  in  the  Meurthe-et- 
Mosellc  fell  from  1)9,000  tons  in  .Taiiuarv. 
1921,  to  43,000  tons  in  .July  of  that  year. 
Since  (hen  (he  posi(ioii  has  recovered  to 
such  an  extent  that  the  outj)ut  in  March  of 
(his  year  am()un(ed  95,000  tons.  Finished 
products  have  followed  the  same  course, 
the    j)i  ()du((  ion ,    which    had    fallen  fioni 


29,000  tons  in  January,  1921,  to  2410 
tons  in  Julv,  recovering  to  46,000  ton 
March,  1922. 


The  Future  of  Wireless  Telegr  |i 
and  Telephony. — The  inteinational  vb 
less  conference  which  met  at  Cannesjia 
now  been  tiansfened  to  Paris.  The  cjle 
gates  are  discussing  the  future  of  wir(j;s 
telephony  and  also  the  constructioi  o 
wireless  stations  in  Brazil  and  .h 
A  r  "-en  tine. 


GERMANY. 

(Reuter's  Engineering  Service. 
Iron  Industry. — In  a  review  ot 
German  iron  market,  Stahl  and  Eisen 
that  during  the  past  month  theie  wa.- 
lively  enquiry  fiom  abroad,  but  little  Ui 
ness     resulted.       Foreign  conipeti 
especially  on  the  part  ot  Belgium,  is 
sistently  and  increasingly  'underbid 
the  German  producers,  and  large  oi 
have  been  lost  in  consequence, 
anxiety  is  felt  as  to  the  position  of 
many  in  view  of  this  competition  an(|»hc 
possible  effect  of  the  increased  coal 
turnover  taxes  which  came  into  etfe 
April  1. 
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SWEDEN. 

(Reuter's  Engineering  Service 

Proi'osed  Ele(  trification  of  Lofo 
— A   message   from  Christiauia 
that  the  Svolvaer  Electrical  Work 
made  a  proposal  for  the  electrificati 
the  gi  eater  part  of  Tiofoden  by  the  su 
of  power  from  the  Svcdvaer  and  T; 
electrical  works. 
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RUSSIA. 

(Reuter's  Engineering  Service,^ 
The  Railways. — It  is  learnt  from 
cow  that  Ml.  Dzierzyjiski,  the  Pe(3 
Commissary  for  the  Soviet  RailwaA> 
ported  on  his  return  from  Siberia  tha 
state  of  the  railways  in  those  regiobls 
infinitely  worse  than  the  Govern  Int 
imagined.  Neveitheless,  he  declaredtlif 
Soviets  will  never  return  the  railwa  to 
private  industry,  they  can  only  authrisi 
it  to  construct  new  lines  in  South  Enia. 


JAPAN. 

(liEUTER's  Engineering  Service 
Shipyards  Prepare  for  New  C 
HONS. — Many   interesting  reports. 
Finance  and  Connmerre,  aie  curroii 
garding  the  plans  of  the  -lapanesc 
buildeis  for  meeting  the  situation  ci  ... 
by  the  adoption  of  the  naval  limilabn> 
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agreement.     The  Csaka  Mainichi  i>i 
ponsihle  for  the  ic-port  that  the  Kaw 
Dockyards   have   sent  representative 
Europe  and  America  with  the  obje 
studying  (he  electric  locomotive  indiikrv. 

The  Mitsui  and  the  Mitsui-bish  i  in- 
(ei'ests  are  said  to  be  considering  tlittek- 
ing  up  of  the  numutacture  of  seapljaps. 
\\hile  the  ^ligata  Ironworks  have  alLdv 
commenced  the  coiistiuct  ion  of  IWBel 
engines.  Iron  tower  construction  i- 
considered  by  the  Ishikawajima  \')rks 
and  the  Osaka  Ironworks. 
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Office  and  Workshop  Day  by  Day. 


Short  practical  articles  solicited. 


Exceptionally  high  rates  paid. 


Keeping  Large  Section  Valves 
Working  Freely. 

Section  valves  of  large  size  used  on 
either  water  or  steam  pipe  lines  are  apt 
to  become  difficult  to  operate  owing-  to 
the  fact  that  for  long  periods  together  it 
is  necessary  for  them  to  remain  in  one 
position,  either  full  open  or  shut.  Either 
the  heat  of  the  steam  burns  and  chars  the 
lubricant  on  the  valve  spindle  and  its 
protecting  sleeve,  or  the  coldness  of  the 
water  on  a  water  pipe  renders  the  oil 
claggy.  Whatever  the  cause,  such  large 
valves  do  tend  to  stick  badly,  even  when 
operated  once  a  week  in  some  cases,  in 
which  working  conditions  strain  the  pipe 
range,  and  this  has  not  been  allowed  for 
in  layout  of  the  i>i]>ing.  The  sketch  shows  a 
means  of  overcoming  this  tiouble.  S  is 
the  screwed  valve  sju'ndle,  1'  is  tlie  ])ro- 


tecting  sleeve  and  H'  H'  are  special 
oil  ways,  drilled  dowji  the  centre  of  valve 
spindle  S,  and  through  tlie  protecting; 
sleeve  P  at  point  H',  or  anv  other  con- 
venient location,  depending  on  how  the 
valve  is  hung.  For  a  valve  in  the  normal 
vertical  position  the  oil  lioles  are  drilled 
as  indicated  alieady;  for  a  valve  set  in 
the  horizontal  ])lane,  and  with  K  as  the 
top  side,  drill  through  K,  right  through 
the  gland  and  protecting  sleeve  into  the 
Hpindle.  Then,  in  order  to  nuike  sure  of 
a  way  thiough  in  all  positions  of  the 
gland,  file  a  groove  hiu.  each  side  of  th(> 
hole  drilled  in  the  gland;  this  groove  to 
he  shallow.  The  protecting  sleeve  is 
then  grooved  in  the  same  manner — that 
IS,  a  light,  shallow  groove  on  the  (mtside 


of  the  sleeve  and  down  as  far  as  H'. 
This  idea  involves  a  little  trouble,  but 
when  carried  out  it  will  save  many  hard 
and  trying  jobs  in  the  valve-operating 
line,  and  is  well  worth  doing  at  a  time 
when  such  valves  are  down  for  overhaul, 
packing  or,  before  they  aie  erected.  A 
good  swill  of  paraffin  before  starting  to 
woi'k  the  valve  and  then  lubrication  with 
a  good  thin  oil  will  bring  the  valve  into 
easy  working  order.  At  the  top  end  H', 
or  at  K  in  a  horizontally  laying  valve, 
drill  a  O.B.A.  tapping  hole  and  close  up 
the  oilways  with  a  grub  screw  when  lubri- 
cation  is  finished. 

Easy  and  Efficient  Method  of  Recovering 
Surface  Grinding  Machine  Discs. 

Tlie  wiiter  having  undei-  his  charge  a 
number  of  surface  grinding  machines, 
adopted  the  following  method  of  coating 
the  discs  cheaply  and  efficiently,  effecting 
a  saving  of  approxiuiately  80  per  cent. 

The    disc    should    first    be  thoroug-hlv 


PLEASE  READ  CAREFULLY. 

For  this  jmirnal  we  want  crisp,  practical 
and  technical  articles  and  paragraphs ,  and 
we  are  prepared  to  pay  icell  for  ^hern.  Of 
the  many  who  read  technical  journals 
only  a  few  write.  Why  is  this  ?  It  is 
ndt  because  they  have  nothing  to  write 
about,  because  every  experienced  en- 
gineer's mtnd  is  a  storehouse  of  valtmble 
information,  wjiether  he  be  mana,ger, 
foreman,  draughtsman,  or  mechanic.  We 
have  at  all  times  overcome  power-house 
troubles,  problem  of  design,  or  tvork- 
.<hnp  difjiculties  by  ingenious  devices. 
Sometimes  striking  methods  become  a 
habit,  and  roe  do  not  realise  that  they  arc 
e.vceptional  till  some  observer  expresses 
astonishment. 

It  is  said  that  every  person  could  tvrite 
one  good  novel,  and  it  is  ceitainly  true 
that  everyone  could  write  more  than  one 
usefvl  wrmlde  or  vahoable  article.  W^c 
write  and  urge  our  readers,  therefore,  to 
give  others  the  benefit  of  their  knoudedge 
and,  experience. 


cleaned,  lenmving  all  traces  of  grease  or 
dirt  that  nuiy  be  adhering  to  the  surface 
of  ilie  jtlaie.  It  can  now  be  detached  from 
tht'  niacliine  without  fear  of  touching  with 
greasy  Hiiucis,  etc.,  if  four  small  holes 
are  boied,  lapped,  ajid  pins  or  handles 
inseited;  these  can  readily  be  removed 
when  the  disc  is  replaced. 

A  paper  disc  of  suitable  diameter 
should  now  be  cut,  an  old  newspaper  serv- 
ing the  purpose  quite  well.  Melt  a  quan- 
tity of  glue,  such  as  used  by  joiners  or 
cabinet  makers,  to  a  suitable  consistency 
(onlv  the  best  glue  obtainable  should  be 
used),  spjead  e\t'id\-  nwv  tlie  face  of  the 
disc,  apply  the  papei'  and  press  so  that  a 
jierfecfly  suiooth  surface  is  obtained. 

Wlien  this  layer  is  thoroughly  set,  glue 
the  surface  once  more,  then  cover  com- 
pletely with  the  grade  of  emery  suitable 
for  the  class  of  work  to  be  finished.  Shake 
the  loose  emery  off  when  the  glue  has  set,, 


apply  a  second  coat  and  allow  to  set  well 
before  the  disc  is  finally  placed  into  posi- 
tion for  use.  When  recoating  is  necessar\ 
again  only  one  coating  of  the  emery  need 
be  applied. 

Should  the  surface,  after  being  treated 
several  times  be  inclined  to  be  bumpy,  it 
can  be  turned  up  level  -with  a  black  dia- 
mond, or  alternatively  it  will  be  found 
that,  by  inserting  a  thin  piece  of  steel 
with  a  knife  edge  below  the  emery,  it  can 
be  stripped  off  quite  easily,  leaving  a 
coating  of  paper  which  will  be  quite  suffi- 
cient to  receive  the  glue  and  emery  coat- 
ings as  described  before. 

Economy  in  Discarded  Drills. 

])on't  throw  away  those  twist  drills 
because  they  are  too  short  for  your 
nrdiiiaiy  drilling  purposes.  In  looking 
over  the  junk  heap  the  writer  observeil 
quite  a  number  of  used-up  twist  drills,  as 
shown  at  Fig.  1.  Apparently,  they  were 
of  no  further  use,  a  very  mistaken  idea, 
for  they  can  be  used  as  counter-bores  oi' 
pin  drills.      Fig.  2   illu.strates  what  is 


FiG.  ].— Discarded  Drill. 

Fig.  2.— Discarded  Drill  Reclaimed. 

meant;  we  use  quite  a  large  number  of 
counter-bores  in  our  shop,  and  these  dis- 
carded drills  were  reclaimed  and  with  a 
small  ann)unt  of  labour  converted  into 
first-class  counter-bores.  In  these  days 
of  economy  it  will  surprise  one  the 
number  of  worn-out  small  tools  which 
can  be  utilised  perhaps  for  other  purposes 
than  they  were  originally  intended  for. 
l'>ery  "  works  manager  should  have  a 
look  at  the  junk  heap  these  days,  it  will 
pay;  workpeople  are  not  very  careful  with 
tools  except  tliose  they  own  tliemselves, 
and  many  a  tool  is  consigned  to  the  scrap 
when  it  ought  to  be  put  away  in  a  special 
bin  in  the  tool  store. 

Hand  hack  saw  blades  can  be  used  eA'en 
though  broken.  For  example,  a  new 
blade  may  break,  say,  2  in.  from  the  end; 
all  that  is  necessary  is  a  small  gas  jet  to 
soften  the  end  of  the  blade,  and  with  a 
small  pin  punch  make  a  hole  sufficiently 
large  enough  to  take  the  engaging  pin  in 
the  saw  frame.  The  writer  himself  has 
salved  many  saw  blades  in  this  fashion. 
Of  course,  it  is  assumed  that  the  hack 
saw  fiiune  is  of  the  adjustable  type  so  as 
to  accommodjtite  any  length  of  blade. 

A  word  about  the  punching  of  the  hole 
in  the  softened  end  of  the  blade.  It  is 
verv  important  to  have  a  block  of  lead  on 
\\  hich  to  punch  the  small  hole,  else  the 
blade  will  split.  It  is  surprising  to  find 
the  number  of  saw^  blades  broken  long 
l)efore  the  teeth  are  worn  out . 
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Ancient  Craft  and  Modern  Knowledge. 


Relatively  to  the  great  productive  enter- 
prises of  which  we  hear  so  much,  agriculture 
may  be  called  the"  Silent  Industry  ;  "  in  spite 
of  its  importance  and  the  rapidity  with  which 
variations  in  its  fortunes  react  upon  every- 
one's pocket,  we  hear  but  little  of  the  farmer 
and  his  work,  yet  an  engineer,  who  has  gone 
back  to  the  land  with  the  analytical  faculty 
of  his  profession,  has  been  telling  the  J.E.E. 
that  the  cultivation  of  the  soil  and  the 
animals  useful  to  man  is  still  the  greatest 
of  human  activities. 

In  England  and  Wales  alone,  states  IVIr. 
Borlase  Matthews,  there  are  418,000  farms 
and  small  holdings,  five-sixths  of  which  are 
of  less  than  150  acres  in  extent. 

The  problem  of  increasing  the  jdeld  of  all 
these  undertakings  is  of  the  utmost  import- 
ance to  the  welfare  and  safety  of  the  country. 
According  to  the  experience  of  this  expert 
it  is  possible,  even  in  our  own  climate,  to 
raise  much  more  food,  reduce  waste  and 
failure,  and  stabilise  the  conditions  of  the 
agriculturist  by  the  use  of  electricity  on 
the  farm. 

The  farm,  and  particularly  the  small 
farm,  is  not  an  ideal  situation  for  machinery 
needing  skilled  attention  ;  it  is  usually  also 
impossible  to  supply  it  with  gas  and  costly 
to  provide  coal  or  heavy  fuel.  Electricity, 
which  can  at  once  be  used  to  give  light,  heat, 
or  drive  machines  is  obviously  the  simple 
and  flexible  form  of  po  ver  service  needed  on 
the  land,  being  so  easily  conveyed  by  overhead 
wires,  without  disturbance  of  the  surface,  and 
free  to  leave  the  line  of  the  reads  for  any 
point  where  its  services  are  needed. 

Ml-:  Borlase  Matthews  has  recently  placed 
a  record  of  his  experience  at  the  disposal 
of  farmers  in  this  country  and  on  certain 
parts  of  the  Continent,  and  has  now  brought 
the  whole  subject  to  the  notice  of  the 
Institution  of  Electrical  Engineers,  upon 
the  energies  of  which  body  one  must  to  a 
great  extent  depend  for  the  general  intro- 
duction of  an  electric  power  supply  into 
rural  areas. 

The  speaker  has  put  forward  some  most 
interesting  information  upon  the  cost  of  usirg 
electricity  for  all  general  operations  around 


the  farm  buildings,  the  saving  to  be  effected 
by  employing  electric  light  in  cow  sheds, 
the  improvement  in  cleanliness,  reduction 
in  waste  of  milk,  cattle  food,  and  other 
materials  by  removing  the  dark  and  difficult 
conditions  which  exist  during  a  large  portion 
of  the  year  in  these  buildings. 

He  shows  also  how  readily  an  electric 
motor  can  be  applied  to  driving  different 
machines,  for  ehopi^ing  cattle  food,  operating 
churns,  milk  separators,  etc.  These  motors 
are  entirely  covered  in  from  dirt  and  moisture, 
need  no  skilled  attention,  and  can  be  moved 
about  from  place  to  place  according  to  the" 
work  in  hand,  season  of  the  year,  etc. 

More  extensive  applications  of  this  form 
of  power  are  apjilied  to  the  ploughing  of  the 
land,  whilst  in  other  directions  we  find,  as 
so  often  happens  with  the  employment  of 
electricity,  that  the  incidental  savings  and 
economies  resulting  from  it  far  outweighs 
any  cjuestion  of  cost.  For  instance,  it  has 
already  become  the  practice  to  dry  hay 
artificially  by  means  of  electrically-driven 
fans  ;  this  gives  the  farmer  much  greater 
control  over  his  crops,  and  makes  him  more 
independent  of  the  weather. 

In  other  districts  there  are  records  of  the 
use  of  electric  heating  for  the  prevention 
of  frost  amongst  stores  of  roots  and  vegetables, 
Avhilst  already  it  is  emjjioyed  extensively  x^r 
the  (h'ying  of  fruits  in  bottling  factories  . 
similar  undertakings. 

It  will  probably  be  news  to  many  i:!eople 
to  hear  that  the  milking  of  cows  by  machinery, 
and  machinery  ojaerated  electrically,  is 
coming  into  very  general  use,  many  farms 
now  employing  this  method. 

It  is  stated  that  in  New  Zealand  over 
9,000  farms  are  fitted  with,  this  valuable 
api^aratus,  which  requires  very  little  power, 
reduces  the  number  of  persons  in  charge, 
and  goes  a  long  way  to  provide  the  necessary 
cleanliness  in  handling  milk. 

So  far  the  application  of  electricity  on  the 
farm  is  largely  a  matter  of  employing  methods 
which  have  already  been  tried  and  found 
successful  in  manufacturing  industries- — a 
safe  and  adaptable  form  of  light  easily 


installed  in  any  building,  old  or  new,  a 
flexible  means  of  driving  machines  indepei  - 
dent  of  the  use  of  fuel,  the  production  f'f 
smoke,  heat  and  fire  risk,  naturally  commends 
itself  to  the  farmer  who  has  once  seen  it  in 
operation  and  can  get  the  necessary  supply 
of  power,  particularly  so  as  experience  show  s 
that  the  actual  amount  of  power  required 
during  the  year  is  a  very  small  matter  on 
the  farm,  but,  in  addition  to  this,  it  is  obviousj 
that  we  may  exfiect  remarkable  further 
developinents  as  electrical  engineers  give 
more  and  more  attention  to  these  problems. 

Already  the  use  of  electric  heat  has  been 
successfully  employed  for  inciibation. 

Electric  light  has  been  shown  capable  of 
increasing  the  yield  of  eggs,  or  at  least 
increasing  their  yield  during  that  period  of 
the  year  when  they  are  of  the  highest  market 
value. 

Other  applications  of  electric  power  full 
of  promise  relate  to  the  sterilization  of  mUk. 
The  treatment  of  green  fodder  preserved 
for  winter  use  by  the  method  known  as 
ensilage,  and  last,  but  not  least,  there  is  a 
wide,  and  as  yet  but  imperfectly  explored 
field  electro-culture. 

It  has  been  known  for  a  long  time  that 
plant  growth  could  be  stimulated  by  the 
discharge  of  electricity  at  very  high  tension 
in  its  neighbourhood,  although  the  precise 
reason  for  this  is  yet  comparatively  obscure. 

Recent  experiments  on  a  practical  sdale 
have,  however,  demonstrated  that  an  ex- 
tremely small  amount  of  electrical  power 
converted  in  suitable  apparatus  to  a  very 
high  tension  and  discharged  from  overhead 
wires  strung  across  the  fields  has  a  remarkable 
effect  upon  most  forms  of  vegetable  Ufe 
increasing  their  yield,  and  in  many  cases 
advancing  the  period  of  harvest. 

Although  it  is  at  least  possible  that  this 
effect  may  be  rather  in  the  nature  of  a 
stimulant  than  a  food,  and  due  to  some  effect 
upon  the  plant  which  enables  it  to  pick  up 
nutriment  from  suitable  land  more  success 
fully  than  it  could  do  unaided,  yet  there  is 
ah-eady  sufficient  evidence  to  justify  careful 
and  continued  research  in  this  direction. 


WORLD'S  OIL  PRODUCTION. 


In  connection  with  the  great  publicity 
that  has  been  given  to  the  possibilities  of 
oil-firing  in  the  textile  industry,  the 
figures  for  the  world's  oil  production  of 
1921,  recently  published  by  the  American 
Petroleum  Institute,  will  be  of  gieat 
interest.  It  is  difficult  to  get  exact 
figures  in  some  instances,  particularly 
Russia,  but  the  total  production  for  the 
year  is  just  over  70,000,000  barrels.  The 
United  States  product  ion  was  470,000,000 
barrels,  and  as  llic  lionie  requirements 
were  525,000,000  l)ar)els  considerable 
al'arm  is  being  felt  at  the  threalened 
anproaching-  exhaustion  oi  the  American 
oil  wells.  Hence  the  great  interest 
evinced   bv  the   TTnited    States  in  the 


Mexican  oilfields,  the  production  of  which 
has  increased  enormouslv,  being  now 
about  190,000,000  barrels  per  annum. 

In  connection  with  the  suggestion  to 
adopt  oil  firing,  it  is  interesting  to 
remember  in  the  first  place  that  over  80 
])er  cent  of  the  oil  production  of  the  world 
is  controlled  by  American  financiers, 
whilst  Great  Britain  controls  less  than 
5  per  cent.  Secondlv,  the  present  world's 
output  of  700,000,000  barrels  is  only 
sufficient  to  replace  175,000,000  tons  of 
coal,  or  about  12  per  cent  of  the  world's 
coal  ouput,  and  nol  sufficient  to  replace 
tlie  coal  used  in  (h'eat  l*Mitaiu  alone. 
P^'iKilly  also  tluMc  is  no  certainty  of 
sui)[)ly  with  the  oil,  and  the  pi'esent 
known  reserves  arc  failing,  whilsl  there  is 
enough  coal  in  the  world  in  last  over 
4,000  years. 

lu  counectioii  with  oil,  increasing;' 
attention  i.s  now  being  given  throughout 


the  world  to  the  distillation  of  shale  and 
the  production  of  shale  oil.  Average 
shale  on  distillation  gives  about  1'" 
gallons  of  oil  to  the  ton,  and  considerable 
improvements  in  the  process  have  recently 
been  effected  by  the  Colorado  Sclnml  ot 
Mines  (U.S.A.)  Research  Department.  A 
big  development  is  also  pending  in 
Australia,  where  a  plant  is  now  iu  opera- 
tion at  Joadja  (New  South  Wales)  whiiii 
it  is  expected  will  produce  15,000  galloii' 
of  oil  a  day  before  the  end  of  the  year. 
Further,  two  British  syndicates  have  beeit 
granted  in  Esthonia,  the  proi)osal  being  ti 
lav  a  pipe  line  direct  to  the  Baltic  ports. 
Shale  exi'^ts  in  the  woild  in  alnto.st 
inexhaustible  amounts,  far  exceeding  even 
cctal  and  Hunite,  and  there  is  every  pn<<i- 
hility  that  in  the  future  .shale  oil.  togetliei 
with  the  oil  produced  bv  the  Inw-teni- 
jteraturo  carbonisation  of  coal,  will  provi 
a  formidable  rival  to  petroleum. 
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KNOCKS   EN  ENGINES. 


By  KnwARn  Ingham.  A.M.I.Mech.E. 

Engines  of  every  type  are  liable  to  suffer 
roiu  knocks.  The  trouble  is,  in  some 
nstnnces,  comj)aratively  mild  in  character, 
)ut  it  often  becomes  very  alai-ming,  and 
ippears  to  be  knocking  the  eng-ine  to 
)ieces. 

Most  cases  of  knockin;^-  are  the  result 
jf  looseness  or  wear  at  some  part.  The 
jrasses  of  the  connecting"  rod  end,  for 
'xample,  become  worn  alter  a  time,  and 
f  the  weav  be  not  taken  up,  there  is  a 
ymg  at  eacli  end  of  the  stroke,  which  is 
iable  to  grow  rapidh  worse  if  not 
•emedied.  Similarly  the  crosshead  guides 
n-  the  slide  blocks  in  couise  of  time  wear, 
ind  in  consequence  lift  up  and  fall  once 
every  revolution  of  the  engine,  giving  rise 
to  a"' knock  which  is  usually  not  serious, 
igain,  wear  between  a  slide  valve  and  the 
■valve  chest  facing  may  give  rise  to  a 
(knock  if  the  steam  is  compressed  beyond 
,the  initial  steam  pressure. 
I  lu  a  gas  engine  undue  wear  of  the 
"lollers  which  work  against  the  cams 
.operating  the  valves,  or  the  jirovision  of 
-imdue  clearance  between  the  spindles  of 
the  valves  and  the  opeiating  levers, 
will  cause  knocking,  and  when  all  the 
/cams  are  worn  the  repeated  knocks 
;  remind  one  of  the  rattling  of  a  basket  of 
!  pots. 

i|  The  continual  dropping  of  the  valves  on 
-their  seats  Avill  occasionally  produce  a 
.similar  effect.  When  the  cylinder  liner 
fof  a  gas  engine  becomes  much  worn, 
•'knocking  may  be  set  up  in  consequence 
:'of  the  piston  being  shaken  about  by  tlie 
',explosions  of  gas.  The  working  of  a  gas' 
1  engine  piston  is  different  from  that  of  a 
;,steam  engine  piston.  Whereas  the  thrust 
[  on  the  latter  is  truly  axial,  in  a  gas  engin(> 
it  is  oblique,  due  to  the  reaction  along 
[the  connecting  rod,  and  the  tendency  is 
r.for  the  piston  to  be  banged  against  the 
l^inteiTial  surface  of  the  liner  every  time  an 
((explosion  takes  place. 

Li  Wear,  combined  with  a  readjustment, 
[;is  another  cause  of  knocking,  and  the 
fcure  of  a  knock  due  solely  to  wear  is  some- 
f times  followed  bv  another  due  to  wrong 
lidjustment.  Thiis,  the  piston  in  course  of 
ttime  often  wears  the  cylinder  and  leaves  a 
[•idge  at  each  end  of  the'  stroke.  This 
I  done  cannot,  of  course,  engender  a 
:  knock,  but  if  the  connecting  rod  end 
brasses  be  taken  up  for  wear  the  centres 
r^nav  be  slightly  altered,  and  the  piston 
[vill  then  strike  one  of  the  ridges  every 
'■evolution,  causing  a  more  or  less  serious 
toang.  The  remedy  is  to  remove  the  ridge 
i  :r  else  adiust  the  centres  to  their  previou-J 
jlimension. 

!,  Similar  troubles  may  occur  in  the  valve 
hhest  of  a  steam  engine  for  the  same 
1 'eason. 

I    A  like  trouble,  but  of  a  more  pronounced 
nature,  may  result  when  bv  readjustment 
I  he  piston  is  caused  to  strike  the  end  of 
|;:he  cylinder  or  a  slide  valve  the  end  of  the 
.?alve  chest.    Such  a  knock  in  the  cvlinder 
nav  lead  to  fracture  of  the  cvlinder  end, 
md  for  this  reason,  after  making  adjust- 
nents,  the  clearance  should  always  be 
ested;    if    not    correct,    the  necessaiy 
idjustment  must  be  made  by  inserting 


liners  of  the  required  thickness  between 
the  connecting  rod  end  brasses,  or  else  by 
removing  metal  from  the  brasses,  depend- 
ing upon  which  end  of  the  cylinder  is 
struck  by  the  piston. 

It  is  not  generally  realised  that  a  newly- 
packed  slutting  bos  is  sometimes  the 
cause  of  knocking.  After  repacking,  it  is 
an  easy  matter  to  sciew  up  the  gland 
unevenly,  so  that  considerable  wear 
takes  place  on  one  side  of  the  rod,  and  a 
ridge  is  eventually  formed.  Later,  when 
the  gland  is  again  patked,  the  ridge  of 
the  rod  may  strike  the  packing  and  cause 
a  dull  thumping  once  erery  revolution  of 
the  engine. 

Many  instances  of  heavy  knocking  are 
clue  to  parts  having  n'oi'ked  loose,  or 
pieces  having  broken  off.  At  times  the 
piston  w  ill  work  loose  on  its  rod  and  a. 
heavy  knock  develop  through  the  piston 
being  thrown  backwards  and  forwards.  In 
some  instances  piston  nuts  have  worked 
completely  off ;  when  this  happens,  the 
final  result  will  depend  upon  the  amount 
of  clearance  at  the  cylinder  ends;  if  large 
enough,  a  violent  rattling  will  be  the 
consequence,  through  the  piston  banging 
the  nut  about,  hut  if  die  clearances  are 
not  large  a  fractured  ]'iston  iind  cylindei 
end  will  probably  follow. 

In  one  instance,  a  large  piece  broke  off 
the  slide  valve  and  became  lodged  on  the 
piston,  causing  tremendous  noise. 

Piston  rings  are  alv  ays  liable  to  give 
trouble  either  through  being  loose  or  b\' 
breaking,  and  it  is  not  impossible  for 
raitling  to  be  set  up  through  the  piston 
having  worn  the  cylinder  walls  to  such  an 
extent  that  defects  such  as  blow  holes  are 
exposed,  or  uneven  surfaces  are  formed, 
and  the  rattling  is  the  result  of  the 
piston's  rapid  motion  over  these  uneven 
parts. 

Loose  flyw'heel  keys  may  he  responsible 
for  the  trouble  under  consideration,  and, 
indeed,    for   knocking   veiy  difficult  to 
locate.    If  a  knock  can  be  located,  it  is 
usually  an  easy  matter  to  discover  the 
cause  and  so  provide  the  remedy,  but 
otherwise  the  trouble  may  prove  a  real 
difficulty.    We  might  adduce  instances  of 
engines  having  been  entirely  overhauled 
and  largely  dismantled  with  the  object 
of  trying  to  discover  and  cure  a  knock,  but 
without  success.    The  following  is  a  case 
in  ixiiiit.    A  heavv  knocking  de^-eloped  in 
a  large  gas  engine,   but  could  not  be 
located.        The    usual    procedure  was 
adopted,  i.e.,  all  parts  were  examined  for 
.slackness  or  looseness,  and  any  necessary 
adjustments  made.    The  engine,  however, 
continued  to  knock  as  before,  and  it  was 
decided  to  nnike  a  complete  overhaul,  but 
even  after  this  the  trouble  remained.  The 
cause  of  the  knock  was  subsequently  dis- 
covered by  accident.      The  engineer,  in 
pondering  over  the  matter,  placed  his  foot 
on  the  rim  of  the  flywheel  and  detected 
a  little  movement  or  slackness.      He  at 
once  concluded  that  the  trouble  originated 
in  the  attachment  of  the  flywheel  to  the 
shaft.  The  sunk  key  had  been  tried 'Lef ore 
and  found  tight,  but  it  was  now  with- 
drawn and  examined  closely,  aloiis"  with 
the  keywav.      The  examination  showed 
+^vit  t'le  key  was  badly  shaped  and  propor- 
tioned, and  the  kevway  inipevfpotlv  "^ut, 
being  of  vai*ying  width,  so  that  the  key 
was  only  tight  at  one  part.    The  keywav 


was  recut  and  a  fresh  key  made,  after 
which  no  further  tiouble  was  encountered. 

In  steam  engines  water  in  the  cylinder 
will  at  times  cause  knocking.  Should  the 
water  collect  in  sufficient  quantity  to  fill 
the  clearance  .spaces,  fracture  of  the 
cylinder  end  and  other  damage  are  liable 
to  result,  because  water  is  practically 
incompressible. 

Knocking  due  to  water  in  the  cylinder 
may  generally  be  prevented  bj-  opening 
the  drain  cocks,  but  this  is  only  a 
temporary  measure.  The  real  remedy  is 
to  prevent  the  water  from  passing  to,  or 
forming  in,  the  cylinders. 

Gas  and  oil  engines  sometimes  knock  on 
account  of  the  explosive  mixture  being 
fired  too  early.  The  general  effect  of  pre- 
ignition  is  to  tend  to  bring  the  moving 
parts  suddenly  to  I'est,  so  that  if  there 
is  any  slackness  or  wear  a  heavy  knock  is 
liable  to  be  the  upshot. 

Knocking  is  a  common  trouble  in  motor 
car  engines,  and  besides  being  caused  by 
one  or  other  of  the  faults  previously  dealt 
with,  may  be  set  up  through  the  spark 
being  too  far  advanced — by  the  use  of  too 
rich  a  mixture,  and  by  carbon  deposits  on 
the  pistons  and  cylinders. 

At  times  the  engines  will  work  quietly 
when  the  car  is  iiinning  on  the  level  or 
down  hill,  but  will  knock  Mhen  driving 
the  car  up-liill.  The  trouble  can  generally 
be  prevented  by  dropping  into  a  lower 
gear. 

Overheating,  due  to  inefficient  cooling, 
will  also  lead  to  knocking  in  motor  car 
engines,  and  for  this  reason  alone,  apart 
from  manj'  others,  the  water  circulating 
arrangements  should  be  maintained  in 
good  order. 

Other  causes  of  knocking  requiring  a 
brief  mention  are  unbalanced  parts  and 
eccentrically-tunied  bushes.  Cranks  and 
fly-wheels,  for  example,  if  not  balanced, 
are  very  liable  to  cause  a  knock  sooner 
or  later,  the  result  of  centrifugal  forces, 
the  effects  of  which  have  not  been 
counteracted.  In  one  instance,  trouble 
was  engendered  by  a  wheel,  which, 
although  perfectly  balanced,  had  been 
placed  on  the  shaft  in  a  reverse  direction 
so  that  when  fixed  the  weighted  portion, 
instead  of  being  opposite  the  cranks,  was 
on  the  same  side,  this  augmenting'  the 
effect  of  the  cranks. 

Occasionally  the  periodic  impulses  of  an 
engine  synchronise  with  the  natural  period 
of  vibration  of  the  cranksliaft  and  severe 
vibrntion  is  then  .set  up,  the  stresses  and 
the  bearing  pres.sure  on  the  crank  and 
gudgeon  pins  increase,  and  the  ultimate 
effect  is  a  heavy  knock. 


Heavy  Deficit  in  Swiss  Federal  Railways. — 
Gros=;  opcr.it'ng  revenues  of  the  Sv  i';';  Federal  Rail- 
ways for  1921  are  reoorterl  at  Fr..%2  210,000,  with 
operating  expen-C'!  of  Fr. 332, 770, 000,  leav'ng  a  sur- 
p'us  of  only  Fc.19.400  000,  the  smaTest  in  the  exis- 
tence of  the  sv.stem.  Net  income  from  other  than 
pa«<->piir'pv  rind  freight  traffic  increases  this  tn  about 
Fr..''5, 000.000.  Interest  cha'-ecs  of  94  million  f'ancs 
must  be  met,  and  in  addition  nearly  15  million 
franc^'  will  be  reouired  for  leg.^l  redemptions  and 
amo'  t'''at'ons  funds,  and  a^out  10  'ni'l'on  francs  for 
specif.'  funds,  snch  as  renewals.  So  tlie  net  de'^cit 
for  1921  will  amount  to  approximately  85  miTinn 
franrs.  Since  1914,  the  surplus  lias  never  been 
stiffic'cnt  to  coyer  interest  charges.  The  main 
reasons  for  the  situation  of  the  railways  are  the 
high  cost  of  material,  increased  wages  and  sa.'aries, 
the  unsettled  state  of  Europe,  and  the  introduction 
of  the  eight-hoiir  law. 
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NEW  BLAST  FURNACE  PLANT. 

One  of  the  most  interesting  and  useful 
additions  to  industrial  China  is  the  250-ton 
blast-furnace  plant  of  the  Lungyen  Mining 
Administration,  now  under  construction  at 
Shiechingshan. 

The  site,  according  to  the  Journal  of  the 
Association  of  Chinese  and  American 
Engineers,  is  an  admirable  one.  The  furnace 
is  of  latest  American  design,  85  ft.  from  hearth 
to  charging  platform,  13-ft.  hearth  and  18-ft. 
bosh.  The  eight  columns  are  of  built-up 
structural  steel,  and  there  are  eight  tuyeres 
offset  from  the  columns  to  give  maximum 
working  space.  The  hearth  jacket  is  of 
steel  plate,  lined  with  cast-iron  cooling 
plates.  Two  iron  notches  are  provided,  one 
above  the  other;  to  facilitate  tapping  when 
the  furnace  is  working  badly.  Two  cinder 
notches  are  also  provided,  at  the  same 
elevation  and  90  deg.  from  each  other,  to 
give  relief  in  case  of  accident  to  one  of  them . 
The  tuyere  and  bosh  jackets  ai*e  of  heavy 
steel  plate  with  the  usual  type  of  bronze 
cooUng  boxes.  An  added  ring  of  permanent 
cast-iron  cooling  boxes  is  inserted  in  the 
brick  lining  above  the  mantle,  near  the 
bottom  of  the  first  ring  of  shell  plates.  The 
brick  lining  was  made  in  America,  the  top 
15  ft.  being  protected  from  the  incoming 
charge  by  cast-iron  wearing  plates  laid  in 
small  units  in  the  lining  itself.  The  furnace 
top  is  a  Marshall  design  with  double  skip 
hoist,  distributing  hopper  and  two  bells 
enclosed  in  a  gastight  housing.  Four  bleeder 
pipes  extending  43  ft.  above  the  charging 
platform  carry  the  poisonous  gases  well 
above  all  working  levels.  There  four  bleeder 
pipes  also  carry  the  bell  lever,  skip  sheave  and 
bleeder  valve  platforms.  From  them  also, 
at  a  height  of  15  ft.  above  the  charging 
platform,  are  taken  the  two  downcomers, 
instead  of  from  the  shell  itself,  thus  mini- 
mising the  amount  of  coarse  material  and 
heavy  dust  carried  out  by  the  gas.  The 
gas  passes  from  the  downcomers  through 
two  20-ft.  dustcatchers,  where  the  bulk  of 
its  dust  is  removed,  thence  through  the  gas 
mains  to  the  stoves,  where  it  is  burned  to 
heat  the  blast,  and  to  the  boilers. 

The  iron  notch  is  closed  by  a  Vaughan 
steam  mud  gun,  and  the  arrangement  of 
the  furnace  floor  is  such  that  the  operator 
can  see  the  operation  of  the  stock  and, 
filling  systems  at  all  times. 

There  are  four  stoves,  20  ft.  by  80  ft.  high, 
of  a  simplified  design,  two  pass,  with  side 
combustion  chamber.  The  stoves  are  fitted 
with  an  inverted  type  of  Spearman  burner, 
mushroom  hot  blast  valves,  spectacle  chimney 
valves,  and  slide  cold  blast  valves.  A 
stairway  runs  from  the  ground  to  the  plat- 
form around  the  top  of  the  stoves,  whence 
another  stairway  continues  to  the  furnace 
charging  platform. 

There  is  also  another  stairway  from  the 
ground  to  the  furnace  top,  uj)  the  skip 
bridge. 

The  design  of  the  stoves  is  a  Marshall 


two-pass  type,  with  the  checkers  of  standard 
bricks  instead  of  special  shapes.  Special 
provision  is  made  for  uniform  gas  supply 
to  all  checker  flues. 

From  the  stoves  the  waste  gases  are  carried 
off  through  an  overhead  flue  to  a  steel  stack, 
175  ft.  high,  8  ft.  diameter,  and  brick  lined 
throughout. 

The  gas  burners  at  the  boilers  are  of  the 
venturi  type,  giving  automatic  control  of 
air  admission  to  all  gas  velocities.  There 
are  five  500-h.p.  Wickes  vertical  water  tube 
boilers  with  Foster  superheaters,  working  at 
200  lb.  pressure  and  delivering  steam  at 
165  deg.  of  superheat.  Waste  boiler  gases 
are  carried  off  by  three  150-ft.  steel  stacks, 
brick  lined  throughout,  one  chimney  to  each 
pair  of  boilers. 

Steam  is  delivered  to  the  adjacent  power 
house,  50  ft.  by  120  ft.  floor  space,  wherein  are 
housed  two  20  in.  by  30 in.  Norberg  uniflow 
engines  direct  connected  to  two  250-kw. 
generators,  one  only  running  ;  two  Ingersoll- 
Rand  turbo  blowers,  one  only  running  ; 
Worthington  boiler  feed  pumps,  air  com- 
pressor for  casual  use  about  the  plant,  and 
jet  condenser.  Generators  supply  power  to 
])umps,  machine  shop  and  larry  car,  to 
various  motors  about  the  ])!ant,  and  for 
lighting. 

Both  boiler  house  and  power  house  are  of 
structural  steel,  roofed  with  corrugated  sheets, 
the  boiler  house  having  corrugated  steel  sides, 
the  power  house  having  brick  walls. 

Ore  and  limestone  are  delivered  to  the 
furnace  through  a  concrete  tunnel  stock 
system,  and  there  are  no  bins  for  these 
materials.  The  tunnel,  360  ft.  long  and 
17  ft.  inside  width,  the  top  being  level  with 
yard  level,  carries  a  concrete  trestle  with 
two  standard  gauge  railway  tracks  20  ft. 
above.  Ore  and  limestone  are  discharged 
from  the  cars  through  the  trestle,  and  fall 
directly  on  the  tunnel  arch  and  on  the  ground. 
They  then  pass  through  openings  in  the  tunnel 
arch  by  chutes  and  shut-off  gate  into  the 
scale  car  traversing  the  tunnel.  This  car, 
automatically  weighing  its  load,  carries  it 
to  the  skip  pit  opposite  the  furnace,  which  is 
20  ft.  below  its  own  tracks,  where  it  discharges 
by  gravity  into  the  skip  car,  which  delivers 
it  to  the  furnace  top.  The  skip  cars  are 
hoisted  by  a  double  drum  reversing  Otis 
elevator  steam  hoist,  the  two  cars  travelling 
in  opposite  directions  at  the  same  time . 

Coke  is  stored  in  a  steel  bin  directly  over 
the  shij)  pit.  As  the  coke  drops  into  the 
scale  car,  it  jjasses  over  a  grizzley,  and  the 
braize,  or  fine  coke,  is  screened  out.  This 
braize  falls  on  to  a  concrete  platform  and 
is  wheeled  out  by  hand  up  a  ramp  to  the 
dumja. 

For  the  present,  iron  is  to  be  cast  in  the 
sand  in  the  cast  house,  244  ft.  long  by  60  ft. 
wide,  and  carried  out  when  cooled  by  hand, 
or  with  a  travelling  crane.  Slag  goes  to 
the  ample  dumping  grounds  by  Pollock 
side-dump  steam -durajJ  cinder  pots.  Other 
auxiliaries  include  two  Baldwin  saddle  tanks, 
60-ton  locomotives,  one  15-ton  industrial 
locomotive  crane,  an  ever-expanding  machine 
shop  and  blacksmith  shop,  and  a  foundry. 

This  plant  is  the  first  unit  of  a  steel  plant 
which  includes  for  future  construction  othei' 
blast  furnaces,  bye-product  coke  ovens,  o\w\\ 
hearth  steel  furnaces,  rolling  mills,  bar  and 
merchant  mills,  rod  mills,  sheet  mills,  and 
other  units  of  a  great  modern  steel  plant 


The  Lungyen  Mining  Administration  wi 
organised  in  1918.  The  company  has  be(;. 
granted  valuable  mining  rights  in  the  provimi 
of  Chihli.  The  total  workable  reserves  • 
high-grade  ore  of  the  three  areas  are  estimat 
to  be  100  million  tons.  The  ores  are  ;. 
hematite  of  sedimentary  origin  and  carry, 
little  over  50  per  cent  metallic  iron. 

The  mines  began  regular  work  in  Januai, 
1919,  employing  about  2,000  men,  and  pi, 
duced  700  tons  of  ore  daily.  The  engineeri  - 
staff  consists  of  20  men,  all  Chinese,  and  , 
1919  over  150,000  tons  of  ore  were  product. 
Mining  work  can  be  carried  on  practica  ^ 
eVery  day  of  the  year. 

THE  CHARACTERiSTICS  01 
PETROLEUM  OILS. 

At  a  recent  meeting-  of  the  Diesel  Engii 
Users'  Association  (19,  Cadogan  (jardei 
S.W.;i),  Mr.  Harold  Moore  read  a  pap 
on  "Some  Characteristics  of  Petroleu 
Oils    TTsed    on    Diesel    Engines."  I 
leferred  to  the  various  tests  carried  o 
on  fuel  oils,  and  explained  the  bearin 
ot  these  tests  on  the  behaviour  of  oils 
the  engines.      la  this    manner  .speci 
gravity,  flash  point,  viscosity,  cold  te;- 
heat  value,  ultimate  composition,  sulph  • 
content,    spontaneous   ignition  tempei. 
ture,  ash  content,  mechanical  impuritit 
water  content  and  Engler  distillation  wei 
dealt    with.    In    regard  to    coke,  sr, 
asphaltum  and  hard  asphaltum  content 
the  author  explained  that  the  three  te.M 
were  very   closely  inter-related,  thou:i 
the  results  of  the  tests  were  by  no  mea  i 
identical.    Soft  asphaltum  was  defined 
that  portion  of  the  oil  which  is  insolub 
in  a  mixture  of  alcohol  and  ether,  wli.i 
the  hard  asphaltum  is  the  portion  whi 
is   insoluble  in    light    petroleum  spir 
The  coke  value  was   usually  lower  th  , 
the  soft  asphaltum  value,  but  not  alwai 
so.    The   total  a.sphaltum    test    was  > 
criterion  of  the  quality  of  the  fuel  oil,  i 
Mr.  Moore  had  found  that  it  was  real'- 
the  hard   asphaltum    which   caused  t' 
trouble  in  internal-combustion  engines  • 
some  constituent  of  the  hard  a.sphaltuu;! 

The    author     refen-ed     to    tlie  ve 
numerous     special    tests     which  we: 
occasionally  used  in  examining-  petroleu 
oils,  and  suggested  that  for  the  pur] it  ' 
of  commercial  testing-  of  fuel  oils  a  ve 
much  shorter  series  could  be  employe 
These  tests  having  been  carried  out,  t 
subsetpient    behaviour    of    the  oils 
engines  was  then  largely  dependent  up  . 
the  speetl  of  the  engine,  the  compressi  i 
pressure,    the    maximum    mean    engi  s 
power  at  which  the  engine  would  run  a  1 
the    type    of    injection    useil — that 
whether  compressed  air  or  mechanical. 

The  papier  was  accompanied  by  tablj 
giving  the  results  of  a  large  number 
analyses.  Mr.  Moore  explained  th- 
unfortuuatelv  it  was  not  often  that  til 
analyst  was  informed  of  the  engine  tviit 
with  the  oils  which  he  had  analysed.  a1 
he  made  the  suggestion  that  wli  i 
members  of  the  assot-intion  had  fuel  o|' 
analysed  they  should  write  a  brief  ac(-oui: 
of  their  experience  of  the  oil  and  altni 
it  to  the  analvsis  and  send  a  c  to  t  ' 
honorary  .secretarv  of  the  assoi-iation.  i 
fl)is  manner  the  results  nija'ld  ' 
tabuliited.  and  in  course  of  time  inforuij- 
tion  would  b(>  collected  of  very  Croat  ail 
practical  value  to  the  u-^ers  of  oil  engini. 
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'OUNDRY  OPERATING  COSTS. 

|i  .  i.-l  

By  KoiiEKT  K.  BvA.T. 

I   

';"he  following-  papei'  was  read  at  the  con- 
'ention  of  the  National  I'ouiulers'  Asso- 
iation,  New  York,  hy  Robert  I'l.  lielt, 
'^ecretary-treasuivi  of  the  American  Malle- 
,  Me  Casting's  Association. 

Accurate  cost  information  is  untkMiiahly 
lie  only  true  basis  upon  which  to  make 
rices,  and  arbitrarily  (quoting  a  price 
'rrespective  of  the  actual  or  of  the  normal 
ost  of  production  almost  invariably  pro- 
places  bad  u'sults  both  to  th(>  individual 
ouipauy  and  to  the  industry  as  a  whole. 

Practically  all  foundrymen  recognise 
.he  importance  of  accurate  and  depcnd- 
'ihle  technical  information  in  the  manage- 
ment of  their  plant ;  of  determining-  the 
■onstituents  and  properties  of  tlieir  iron, 
iiul  of  melting  undei'  laboratory  control; 
")[  the  advantages  of  paying  labour  on  tlie 
i>iece-rate  basis;  uf  the  advantages  of 
iiiachiue  moulding  over  hand  moulding; 
-aid  the  impoitance  of  modern  methods  ot 
niindling  and  conveying  materials.  While 
I  ouudrymen  admit  that  there  are  advan- 
^;  ag'es  in  the  moie  modern  technical  and 
riliysical  methods,  they  are  extremely  slow 
^0  admit  that  there  are  equal  advantages 
1  0  be  derived  from  modern  ofhce  methods 
f:— methods  by  which  the  ojierating 
-'fficiency  of  the  foimdry  can  be  watched 
find  by  which  true  costs  of  the  product  can 
YM  determined.  No  matter  how  niodei  ii 
Lmd  improved  may  be  the  teclmical  end  of 
iitke- business,  its  successful  conduct  is  not 
jiSsured  unless  the  cost  of  the  various 
• -lasses  of  product  is  known  and  the  pio- 
i'duct  disposed  of  at  a  figure  in  excess  of 
I'  'Ost.  The  successful  conduct  of  any 
^business  depends  upon  selling-  the  product 
i it  a  proht,  and  in  (jrder  to  be  sure  one  is 
;selliug-  at  a  profit  the  accurate  cost  of 
uliat  he  is  selling-  must  be  known. 
I  Experience  has  demonstrated  ov(m  anil 
[over  that  in  the  production  of  i-astings 
p;t  is  not  safe  to  base  a  selling  price  on 
j  in  average  cost.  In  a  jobbing-  foundry 
jj  he  cost  of  the  work  of  no  two  customers 
Itis  the  same;  the  cost  of  no  two  patterns  of 
f'^astiugs  is  the  same.  With  almost  eveiy 
i  u'der  conditions  vary,  and  the  cost  of 
l(Jioduction  always  varies  with  the  con- 
llitions.  The  variations  in  (-ost  should  be 
Known,  studied,  analysed  and  watched. 
I  Whether  the  product  is  grey  iron, 
I  nalleable  iron  or  steel  castings,  the  most 
satisfactory  cost  in  a  jobbing  foundry,  in 
Liiy  opinion,  is  a  cost  on  each  principal 
|')atteru  of  casting.  The  first  impression 
||s  that  to  get  a  quarterly  or  a  monthlv 
^•ost  on  each  principal  or  Icmg  running 
1  Jattern  of  casting  would  involve  an 
Immense     amount     of     clerical  work. 

"experience  proves  that  is  not  the  case, 
I'larticularlv  where  the  cost  system  is  free 
I  lom  complications  and  from  hair-splitting 
i  'efinements. 

j  Next  best  to  a  cost  on  each  principal 
(latteru  of  casting  is  a  class  cost,  the  cast- 
I  ngs  being  classified  bv  M  eight  per  pie(-e 
j'livided  into  plain    and   cored  classifica- 

'lons.  For  grey  iron  foundries  engag-ed 
.)n  light  work  of  not  extremely  dissimibii- 

■ypes  the  weiglit  classifical  ion  for  costiiio, 
■|)urp0vses  usmiUy  gives  fairly  good  results. 


Adetiuate  costs,  apart  from  their  value 
for  price-niaking  purposes,  are  an  index 
of  operating  efficiency.  With  j)roperiy 
prepared  (-osts,  the  relative  efticiency  ot 
the  different  departments  of  a  foundry  (-an 
l)e  watched  and  compared.  The  current 
lesults  olitained  in  eac-h  department  can 
i»e  (  hecktMl  against  those  obtained  in  the 
past,  thertd)y  showing  increases  in 
efficiency,  or  the  reverse,  and  the  results 
of  improvements  in  jilant  practice.  Com- 
idete  and  projieily  designed  cost  statistics 
will  be  fouiul  to  exercise  the  important 
and  productive  function  of  lowering  costs 
and  holding-  them  at  the  lowest  possible 
level. 

P'oundrymen  who  have  not  installed 
(-ost  systems  ordinarily  have  a  number  of 
leasons  for  not  doing-  so.  One  of  the 
id)jec1ions  is  the  feeling-  that  exists  in  the 
minds  of  many  that  their  particular  busi- 
ness is  so  different  from  others  tliat  no 
system  which  could  be  operated  in  a 
])ia(  ti(  al  manner  would  give  them  depend- 
able results.  It  is  true  that  some  lines 
of  foundry  produ<dion  and  foundiy 
practice  lend  themselves  more  readily  to 
the  determination  of  costs  than  others, 
but  it  is  also  tiue  that  no  line  is  so 
complicated  or  the  plant  organisation  so 
complex,  but  that  a  workable  system  (-an 
be  devised  and;  oi)erated  in  a  thoioughly 
pra(-ticable  manner  whicdi  will  give 
leasonably  accurate  results. 

The  foundryman  who  is  fortified  witii 
an  ac(-uiate  knowledge  of  his  costs  of  pro- 
duction always  has  an  advantage.  Every 
foundryman  should  know  his  costs, 
regardless  of  cost  methods.  It  is  far 
better,  however,  if  each  distinct  branch  of 
the  industry  were  to  adopt  uniform 
methods,  as,  unfortunately,  difference^  in 
accounting-  metliods  do  prodiu-e  differeul 
results. 

The  maximum  e(-onomies  in  the  pro- 
duction of  castings  are  veiy  largely  the 
lesult  of  a  study  of  (•(miparative  costs  of 
production,  thus  enabling  the  manage- 
ment to  maintain  a  standai-d  (jf  ethc-iency 
ill  keeping-  with  the  more  eHicient  results. 
The  most  conclusive  jiroof  of  the  value  ol 
accounting  froni  an  operating  standpoint 
is  the  fact  that  one  of  the  first  moves 
made  by  a  large  corporation  or  holding- 
company  ojierating  a  number  of  plants 
manufactunng  a  given  product  upon 
ac(]uiring  an  additional  plant  is  to  change 
over  the  accounting  system  to  the  uniform 
one  in  use  at  the  other  plants  of  the  coiu- 
pany.  It  is  imperative  that  a  comparison 
be  bad,  as  only  in  this  way  can  the  relative 
efticiency  of  the  different  plants  be  deter- 
mined. If  o])erating-  inefbi  iency  is  dis- 
(  losed  in  this  way  in  a  large  corporation 
oiierating-  various  plants,  should  not  the 
same  be  true  in  an  entire  industry,  or  in  a 
distinct  branch  of  an  industry,  through 
the  use  of  similar  methods-' 

The  conditions  that  Avere  found  to  exist 
in  one  of  the  branches  of  the  foundry 
industry  prior  to  an  effort  to  improve  and 
standardise  cost  methods  are  typical  of 
conditions  in  other  branches  where  no 
special  cost  educational  efforts  have  been 
made.  About  three  years  ago,  in  the 
branch  of  the  foundry  industry  referred 
to,  a  test  was  made  of  the  competitive 
conditions  whic-li  resulted  where  concerns 
were  either  using-  different  accounting- 
methods  or  guessing  at  their  costs.  Two 


castings  each  were  furnished  43  different 
foundries  which  were  asked  to  quote  on  an 
enquiry  for  10,000  pieces  of  each  pattern 
and  to  give  their  total  estimated  cost  of 
production  on  the  basis  of  40  00  dids.  iron 
delivered.  With  the  actual  castings 
befoi(>  them  and  the  price  of  iron  fixed, 
you  would  not  expect  any  great  variation 
iii  estimated  (-()st;  but  here  is  the  result  of 
the  eiKjuiry  :  Of  the  4'-')  cost  estimates 
on  the  one  casting  about  one-half  showed 
a  faiily  narrow  range — from  about  T] 
cents  to  S\  cents  per  pound.  Those  were 
the  foundries  that  were  in  a  position  to 
jirepare  an  estimate  on  some  more  or  less 
a(-curate  basis.  The  variation  in  the 
estimated  costs  of  these  particular  20  odd 
foundries  did  not  cause  any  special  con- 
cern. It  wa.s  the  other  half  of  the  con- 
cerns, barring  a  few  unreasonably  high 
estimates,  which  were  the  ones  that  were 
crippling  the  industry  through  the  estab- 
lishment of  a  price  which  precluded  any- 
one f  join  getting  business  at  a  living  in  ice. 

As  compared  with  a  normal  and  fair 
(-ost  at  that  time  (on  the  basis  of  40.00 
(lols.  iron)  of  about  8  cents  per  pound, 
there  Avas  one  estimated  cost  of  a  fraction 
less  than  5  cents,  another  at  5i  cents  and 
six  others  under  Ql  cents.  Excluding-  one 
abnormally  high  estimate,  the  range  of 
the  43  cost  estimates  was  from  4.9  cents 
per  pound  to  11.6  cents  per  pound. 

On  the  other  casting,  a  more  costly  one 
to  produce  on  account  of  its  lower  output 
|)er  moulder  per  day,  the  cost  estimates 
were  still  considerably  wider.  Here, 
again,  the  estimates  of  the  companies 
which  have  dependable  records  ujion  which 
to  base  their  estimates  did  not  vary 
widely.  They  were  from  12j  cents  to  14 
cents  per  i)ound.  Oompared  to  these 
normal  estimates,  there  was  one  of  8.3  and 
another  of  8.()  cents.  Of  the  43  foundries 
estimating  on  this  particular  casting  (all 
using  40.00  dols.  iron  as  a  base),  there 
were  two  estimates  over  20  cents  per 
pound,  and  six  estimates  under  ]0  cents 
jjer  pound. 

With  coiidit  ions  sU(-b  as  those  existing, 
is  it  any  wonder  that  the  foundry 
industry  is  a  lui/ardous  one  and  that  a 
good  proportion  of  the  aggregate  tonnage, 
under  normal  conditions,  is  produced 
without  profit  ? 

The  investigation  referred  to,  apart 
from  disclosing  the  futility  of  meeting- 
prices  which  were  made  without  a  realisa- 
tion of  the  actual  costs  of  production, 
revealed  the  fact  that  there  was  almost 
as  much  variation  in  the  estimated  cost 
of  moulding  as  in  the  estimated  overhead; 
that  there  was  as  wide  a  range  in  the  price 
that  the  moulder  would  be  paid  per  mould 
fo]'  moulding  as  there  was  in  the  total 
estimated  cost. 

A  study  of  this  important  cause  of 
variations  in  costs  as  among  different 
plants  disclosed  that  piece  prices  in  most 
foundries— the  foundation  of  costs — were 
determined  by  rule-of-thumb  methods, 
and  that  there  was  no  common  basis  upon 
which  different  plants  could  determine  an 
equitable  piece  price  for  moulding  a  given 
type  of  casting.  An  eft'ort  was  made 
therefore  to  determine  piece  prices  for 
moulding  in  a  somewhat  scientiK(-  manner 
abmg  basic  lines  or  standards  which  would 
be  of  general  application. 

(To  be  ronf/iniied.) 
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TRADE  UNIONS 
EMPLOYERS. 

Bv  Plebeian. 


AS 


■  It  does  not  appear  to  your  committee 
that  there  would  be  any  difficulty  in  obtaining 
an  official  of  a  trade  union  at  a  far  less 
.salarj-  than  £3,000  per  year."'  Thus  runs 
the  comment  of  the  newly-appointed  Select 
Committee  on  Estimates,  in  criticising  the 
salary  paid  to  Sir  David  Shacldeton.  the 
Chief  Labour  Adviser  to  the  Government. 
That  Su-  David  is  not  alone  in  his  glory 
is  evident,  as  there  are  two  members  of 
the  Industial  Court,  both  former  officials 
of  trade  unions,  one  receiving  £1,250  and 
the  other  £1,000  per  year.  If  memory 
serves  us  correctly,  Mr.  William  Brace,  an 
ex-official  of  the  South  Wales  Miners" 
Federation,  also  was  appointed  as  a  Labour 
Adviser  to  the  Coal  Mmes  Department  not 
long  ago  at  a  salary  of  £2,000  per  year.  In 
addition  to  these  favoured  gentlemen,  there 
is  a  retinue  of  ex-trade  union  officials  all 
occupying  more  or  less  responsible  positions 
on  the  Labour  staffs  of  various  Government 
departments.  There  is  a  good  deal  of 
ambiguity  in  most  people's  mmds  as  to  the 
salaries  paid  to  the  officials  of  trade  unions, 
and  it  is  not  long  since  the  Morning  Post 
was  trying  desperately  to  make  the  flesh 
of  the  public  burn  with  indignation  at  the 
alleged  spectacle  of  trade  union  officials 
languishing  in  the  best  hotels  and  scpiander- 
ing  the  funds  of  theii-  members.  It  may  serve 
a  useful  purpose  to  examine  the  position  of 
the  unions,  not  only  to  see  whether  the 
(iommant  of  the  Select  Committee  is  justified 
l>y  the  facts,  but  to  ascertain  the  extent  to 
which  trade  unionists  in  their  capacity  as 
employers  ijractice  the  doctrines  which  they 
lireaoh.  Incidentally,  it  may  also  indicate 
the  reasons  why  so  many  officia^ls  leave  the 
movement  to  enter  the  service  of  the  Govern- 
ment departments  and  employers"  organisa- 
tions. 

Training  and  Efficiency. 

It  is  sometime  thought  that  the  admmis- 
tration  of  trade  unions  is  lamentable- 
inefficient.  The  truth  of  this  depends  upon 
the  sense  in  which  we  use  the  terin 
"efficiency.'"  The  ti'ade  unions  movement 
in  its  foundation  and  structure  is  unlike  any 
other.  Its  efficiency  (;annot  rightly  be 
tested  by  the  standards  which  we  would 
apply  to  business  organisations,  or  even  to 
friendly  or  co-operative  societies.  The 
functions  of  the  unions  are  of  so  varied 
and  peculiar  a  character  that  a  narrow 
)3erspective  would  lead  to  fallacious  con- 
(ilusions.  The  pioneers  of  trade  unionism, 
meeting  in  secret  conclave  to  escape  the 
])enalties  of  the  Combination  LaM',  were 
animated  by  an  idealism,  A\hich,  despite  the 
vicissitude  of  time,  has  now  expanded  into 
wider  ahns  and  asj)irations.  To-da\  trade 
unionism  exerts  a  tvemeiidous  influence  on 
the  lives  of  many  millions  of  the  \\orking 
populations  in  aU  lands.  It  is  essential  that 
those  entrusted  with  attempting  to  translate 
into  i^ractical  offeft  the  aims  of  the  masses 


should  be  jjroperly  trained  and  equipped 
for  their  responsibilities.  The  trade  union 
movement  calls  for  men  who,  whilst  animated 
with  a  high  idealism,  have  the  necessary 
training  and  personal  efficiencj-  to  bring  this 
into  the  range  of  actual  achievement.  Viewed 
from  this  standpomt  the  organisation  of  the 
trade  union  movejuent  leaves  much  to  be 
desired,  and  its  drawbacks  are  only  too  well 
luiow7i  to  those  engaged  inside  the  movement . 
Indeed,  it  is  surprising  that  the  unions  are 
able  to  hold  their  own  so  creditably  in 
negotiations  with  the  employers. 

Education  and  Specialisation. 

Whether  at  the  conference  table  debating 
some  question  involving  the  rennmeration 
of  thousands  of  workmen,  or  in  the  office 
preparuig  the  necessary  data  for  the  tabling 
of  a  case,  specialised  training  to  the  trade 
union  official  is  indisjiensable .  With  few 
exceptions  the  unions  are  at  a  tremendous 
disadvantage  in  both  these  respects,  and 
although  in  recent  years  certain  of  them  have 
realised  the  necessity  for  training  their 
future  administrators,  and  have  sent  them 
for  a  course  at  Ruskin  College.  Oxford,  or 
at  the  Central  Labour  College,  London,  the 
trade  unions  as  a  whole  have  not  j'et  learned 
the  ijnportance  of  equipping  their  officials 
so  that  the  latter  would  have  at  least  a 
fighting  chance  when  facing  the  trained 
forces  opposed  to  them.  Unions  which  are 
advocating  Comets  of  Enquiry  and  arbitration 
as  a  means  of  adjusting  industrial  disputi  s 
nmst  recognise  the  fundamental  change  this 
involves.  It  is  the  substitution  of  reasoned 
argument  for  force,  and  thv  qualities  which 
may  enable  a  trade  miion  leader  to  can'_\ 
a  strike  or  lock-out  to  a  successful  conclusion 
are  by  no  means  certain  to  ensure  his  eniergmg 
successfully  from  a  protracted  arbitration 
proceeding.  Education  and  specialisation 
are  the  factors  on  which  the  trade  union 
)novement  requires  to  concentrate  above  all 
things,  and  whilst  there  are  very  iew  of 
the  leading  officials  and  energetic  members 
of  the  rank  and  file  who  do  not  understand 
this,  the  great  bulk  of  trade  unionists  do  not 
recognise  this  paramount  necessity.  Owing 
to  this  lack  of  vision  on  the  part  of  their 
members,  few  trade  union  officials  have  had 
the  opportunity,  prior  to  their  appointment, 
of  receiving  the  framing  which  experience 
shows  to  be  necessary.  The  officials  of  most 
unions  (as  distinct  from  the  clerical  staff) 
are  elected  by  and  from  the  rank  and  file 
members. 

Election  of  Officials. 

In  vcr^'  few  eases  are  the  executives 
given  power  to  appoint  national  officials, 
although  in  certain  instances  it  is  permissible 
for  them  to  apjjoint  the  subordinate  officials. 
The  elective  system,  while  possessing  the 
merit  that  democratic  opinion  is  given  free 
expression,  does  not  always  result  in  the 
election  of  the  most  suitable  candidate. 
Alm6st  invariably-  the  latter  are  men  who 
possess  a  record  of  lengthy  service  and 
unselfish  devotion,  both  in  the  workshop 
and  in  the  lodi>c  room,  to  the  cause  of  trade 


unionism.    Man_\    of  them  have  acted 
the  capacity  of  voluntary  officials,  sucli 
lodge    secretary    or    delegates,    and  ha 
hiterested  themselves  in   the  workmg-cU 
movement  outside  as  well  as  mside  thjf 
own  organisation.    It  is  often  thought  tlifc 
trade    union   officials  have  no  knowltce 
whatever  of  economics,  but  there  are  fv 
indeed  who  have  not  at  least  a  pasNig 
acquaintance   with   industrial   history  .ij 
political  economy.    It  does  sometimes  hapj 
that  the  known  militancy  of  a  candidate  a 
his  power  to  hurl  e])ithets  at  his  oppom  i 
(whether  they  be  employers  or  union  officia 
is  given  more  weighty  consideration  th 
any  other  factor  hy  the  members.    It  n: 
be  that  this  is  done  on  the  principle  that  i 
a})pointment  of  such  a  man  may  coimt 
balance  the  conservatism  that  responsibil 
will  later  bring.    Some  unions  impose  a 
which  all  aspirants  to  official  positions  ii 
undergo,  but  even  in  these  cases  the  exauii 
tion  is  usually  of  a  )nost  elementary  charact 
A  thorough  workshop  knowledge  is  essejit 
to  the  officials  of  skilled  unions,  particula 
local  officials.    Hence  the  rules  which  recji 
that  candidates  must  be  working  merab 
of  the  unions.    It  is  scarcely  to  be  expec 
that  men  brought  straight  from  the  workslp 
in  this  manner  and  placed  in  positions 
responsibility   in  an   envuonment  that 
almost  entirely  different  from  anything  tl 
have    previously  encountered  tan  posf 
the  qualifications  which  make  for  effid 
administration.    What  generally  occmsiB 
that  the  officials  have  to  leaai  in  the  se 
of  experience  that  which,  under  more  favc 
able  cu'cumstances.  would  be  taught  thea 
the  University.    It  takes  years  for  an  offi 
to  become  really  competent,  but  no  sooi 
has  the  official  served  his  appi'entices. 
as  it  were,  to  his  new  position,  than  certi 
of  the  "  militants  "  are  denouncing  hiir' 
being  out  of  touch  with  the  rank  and 
and  demanding  his  removal.    These  pec 
claim  that  no  trade  union  official  shed 
be  allowed  to  hold  office  for  more  than  tl 
years,  and  that  at   the  expu'ation  of  ttt 
})eriod  the  official  must  again  return  to  b 
worksliop  in  order  to  aequu'e  the  rank-ap 
file  outlook.    Bj?  a  strange  irony,  one 
the  Government  officials  to  whom  referc| 
is  made  at  the  beginning  of   this  ar 
is  said  to  have  been  a  strong  advocate  s( 
years,  ago  of  this  course.    He  has  bec( 
converted  suice.    Strange  to  say,  it  is  usu„ 
the  militant  section  which  is  always  rv  J 
to  impose  the  most  arduous  and  exacn^ 
conditions  on  the  officials,  and  we  s'fl 
show  in  our  next  article  the  manner  in  wlih 
the  trade  uni(mist  as  an  employer  of  lab  IT 
treats  his  employees. 


.\ew  8ini'  Yard.  —A  large  sliiprepairing  eiiijii  !^ 
iiig  works  is  being  established  at  Swansea  by 
I'alniin-  Sliipbuilding  Co..  of  Ja.rrow.  The  t<"|Br 
(if  Sir  John  Jackson  Ltd.  iia«  'been  accept cd 
ihe  constriictifln  of  a  graving  dock,  ."itiOfi.  p? 
and  75ft.  wide,  at  the  entrance  near  tlie  Kits 
Dock,  Swansea.  A  second  dock  is  also  aboiijto 
be  constructed.  Tlie  scheme  has  ah-eady 
approved  by  the  Treasury,  and  Palmer's  will  p- 
vide  a  considerable  portion  of  the  capital.  P* 
ren)ainder  being  supplied  by  the  GoverunieDt 
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Commercial  Notes  and  News. 


COMPANY  NOTES. 


CuNABii  Steamship  Co. — The  balance  sheet  of  this 
firm  for  1921  shows  a  profit,  after  providing  for 
depreciation.  The  protit  amounts  to  £949^771, 
witli  £169,075  brouglil  foi'ward.  The  gross  tonnage 
of  the  Cunard  and  associated  lines  is  now  938,190, 
compared  with  704,472  a  year  ago. 

BntAUNOHAM  Small  Arms  Co. — A  trading  loss  of 
£355,424  for  1921  is  reported  by  this  firm,  after 
allowing  for  the  profit  and  loss  balances  of  sub- 
sidiary companies,  and  the  excess  profiis  duty  so 
far  recovered  together  witli  full  provision  foi-  the 
depreciation  of  fixed  asset.s.  To  the  sum  mentioned 
above  must  be  added  £113,743  i-equired  for  6^  per 
cent  interest  on  the  12-year  notes.  The  directors, 
therefore,  propose  to  take  £200,000  from  tlie  general 
reserve,  and  pay  5  per  cent  on  '"  A "  preierence 
shares  and  (ij  per  cent  on  "  B."  A  large  balance 
was  brought  forward,  and  after  taking  from  it 
£291,000  there  will  still  be  £219,816  to  carry  for- 
ward. No  dividend  on  the  ordinary  capital  is 
recommended. 


NEW  COMPANIES. 


Weaver  &  Mason  Lid. — Private  cunipaiiy.  Regis- 
tered March  31.  Capital  £5,000  in  £1  sliares.  To 
carry  on  the  business  of  manufacturers  of  and 
dealers  in  weldless-steel  tubes  for  locomotive, 
marine  and  other  boilers,  etc.  The  first  directors 
ai-e  :  G.  T.  Weaver  and  A.  S.  Mason ;  G.  T.  Weaver 
is  managing  director.  Secretary  :  G.  T.  Weaver. 
Registered  office  :  Beacon  Works,  Darlajston  Road, 
Wednesbury. 

C.  E.  Heinke  Ltd. — Private  company.  Registered 
April  3.  Capital  £50,000  in  49,950  ordinary  shares 
of  £1  each  and  1,000  employees'  shares  of  Is. 
each.  To  enter  into  an  agreement  with  F.  H. 
Sprang,  E.  C.  Lacey  and  J.  H.  Blake,  and  to 
can'y  on  the  business  of  manufacturers  of  india- 
rubber  goods,  internal-combuston  and  other 
engines,  apparatus  for  diving,  mine  rescue,  resus- 
citation, restoration,  and  the  overcoming  of  smoke 
and  noxious  fumes,  manufacturers  of  vacuum, 
compression  and  other  pumps,  mechanical, 
scientific  and  surgical  instruments  and  machinery, 
electrical  and  ciiemical  engineers,  etc.  The  first 
directors  are  :  F.  H.  Sprang,  E.  C.  Lacey  and  J.  H. 
Blake.  Secretary  :  W.  Norman.  Registered  office  : 
87,  Grange  Road,  Bermondsey,  S.E.I. 

,      Gueret  (London)  Ltd. — Private  company.  Regis- 
f'  tered  April  5.    Capital  £10,000  in  £1  shares.  To 
carry  on  the  business  of  colliery  owners,  ooal,  coke 
and  fuel  merchants,  timber  merchants,  dealers  in 
iron  ore,  pitwood  and  general  merchandise,  coal 
and  iron   masters,    wharfingers,    shipowners,  etc. 
The  first  directors  are  :  T.  J.   Callaghan,  S.  H. 
1  O'Callaghan,  J.  S.  Hamilton,  W.  A.  McKnight,  H, 
Seymour  Berry,   Sir  David  R.   Llewellyn.  Bart., 
and  K.  Park."     Qualification  :   £100.    "Solicitors  : 
Ingledew  &  Sons,  4,  Mount  Stuai-t  Square,  Cardiff. 
»     R.  A.  G.  Patents  Ltd. — Private  company.  Regis- 
!  tered  April  5.    Capital  £2,500  in  £1  shares.  To 
acquire  from  M.  C.  Morris  all  his  rights  in  patents 
relating  to  internal-combustion    engines   and  car- 
buretters, etc.,  and  to  carry  on  the  business  of 
Ij  general  marine  and  aero  engineers,  etc.      The  per- 
I  manent  directors  are  :  Rosamond  A.  Garstin  (chair- 
j  man),  Mary  E.  Hunter,  Auguste  Wild  and  Max 
t  C.  Morris.    Qualification  :  100  shares.  Registered 
1^!  office  :  11,  Sloane  Square,  S.W. 

I  Gardners  Ltd. — Private  company.  Registered 
P  April  5.  Capital  £20,000  in  £1  shares.  To  acquire 
it  the  business  of  a  manufacturer  of  and  dealer  in 
!|  woodworkers'  and  engineers'  machinery,  tools  and 
i  supplies  carried  on  by  F.  G.  Gardner  at  Century 
I  Tool  Works,  Broadmead,  and  Narrow  Wine  Street, 
\  Bristol,  as  "  T.  J.  Gardner."  The  permanent 
i  directoi-s  are  :  F.  G.  Gardner  and  Mrs.  E.  L. 
I  Gardner.  Registered  office  :  Century  Tool  Works, 
[  Broadmead,  Bristol. 

I  Hill  &  Boll  (Bridport)  Ltd.— Private  company. 
I*  Registered  April  5.  Capital  £2,000  in  £1  shares. 
I  To  carry  on  the  business  of  motor  engineers, 
I  mechanical,  electrical,  general,  civil,  marine,  aero, 
locomotive,  railway,  agi-icultural  or  consulting 
I  engm_eers,  engineering  contractors,  steam  roller  and 
j  Tract,ion  engine  and  threshing-machine  proprietors. 
I  motor  hauliers,   etc.,   and   to  adopt    an  .Tgroemcnt 


between  F.  W.  Boll  and  S.  R.  Edwards.  The  firsi 
directors  are  :  F.  W.  Boll  and  S.  R.  Edwardv 
Quaiification  :  £250.  Secretary  .-  T.  W.  C'uckeram 
Registered  office  :  7L73.  East  Street,  Bridport. 

Tinkers  Ltd. — Private  company.  Registered  April 
6.  Capital  £30,000  in  £1  shares.  To  acquire  the 
freehold  land  and  buildings,  engines,  boilers, 
macliinery,  tools,  utensils  and  app.iances,  trolley 
and  horses  of  Tinkers  Ltd.  (incorporated  in  1892. 
and  now  in  voluntary  liquidation),  and  to  carry  on 
the  business  of  boiler  smiths  and  makers,  tank  and 
tool  makers,  ironnmsters  and  founders,  brass  and 
copper  workers,  etc.  The  number  of  directors  is 
not  to  be  less  than  two  nor  more  than  four ;  two 
of  whom  shall  be  nominated  by  such  of  the  ori 
ginal  members  as  were  members  of  Tinkers  Ltd., 
and  two  by  the  Spearing  Boiler  Co.  Ltd.  The  first 
directors  are  :  F.  Tinker,  A.  H.  Spearing  (chaii  - 
man),  A.  Denton  and  J.  Kerr-Bock.  A.  H.  Speai- 
ing  and  J.  Kerr-Bock  may  retain  office  as  directors 
whilst  the  Spearing  Boiler  Co.  Ltd.  hold  a  majority 
of  the  issued  shares.  Qualification  :  £100. 
Secretary  (pro  tem.)  :  R.  J.  Boardman.  Registered 
office  :  Daisyfield  Boiler  Works,  iVshton  Road. 
Newton,  Pyde,  Cheshire. 

Stannec  Ltd. — Private  company.  Registered 
April  5.  Capital  £2,000  in  £1  shares.  To  carry 
on  the  business  of  engineers,  contractors,  founders, 
manufacturers  of  agricultural  implements,  metal 
depositors  and  refiners,  etc.  The  pennaneiit 
directors  are  :  J.  MacLaughlin,  R.  P.  IMarshall. 
and  W.  D.  M.  Wilson.  Secretary  :  H.  J.  Rich. 
Registered  office  :  147,  Cottenham  Road,  Upper 
Holloway,  N.l!). 

Patent  Ferrule  Co.  Ltd. — Private  company. 
Registered  Apiil  6.  Capital  £5,000  in  £1  shares 
(4,900  preference).  To  acquire  the  business  carried 
on  at  Sheepcote  Street,  Birmingham,  as  "The 
Patent  Ferrule  Co.,"  and  to  carry  on  the  business 
of  manufacturers  of  ferrules  for  locomotive  and 
marine  tubular  boilers,  iron  founders,  electrical, 
mechanical  and  general  engineers,  manufacturers 
of  and  dealers  in  motors,  motor  cars,  cycles,  etc. 
The  first  directors  are  :  Augusta  D.  Shoebotham 
(chairman),  and  W.  J.  Wilshaw.  So  long  as  the 
above-named  directors  (or  other  of  the  trustees  of 
the  will  of  the  late  H.  C.  Shoebotham)  hold  three- 
fifths  of  the  issued  share  capital  they  shall  be  per- 
manent. Secretai-y  :  W.  H.  Walter.  Registered 
oflice  :  Sheepcoto  Street,  Birmingham. 

Internationa]  Engineering  and  Contracting  Co. 
Ltd. — Private  company.  Registered  April  6. 
Capital  £5,250  in  5.000  10  per  cent  cumulative  pre- 
ference shares  of  £1  each  and  5,000  ordinary  shares 
of  Is.  each.  To  carry  on  the  business  of  founders, 
engineers,  manufacturers  of  machinery,  metal 
workers,  etc.  The  first  directors  are  not  named. 
Registered  office  :  21,  Mercer  Street.  Long  Acre, 
W.C. 

Edward  Fitton  &  Co.  Ltd. — Private  company. 
Registered  April  4.  Capital  £3,000  in  £1  shares. 
To  cari-y  on  the  business  of  heating  and  ventilating 
engineers,  etc.  The  first  directors  are  :  Edgar  and 
Mrs.  L.  Fitton.  Registered  office  :  295,  Carter 
Road,  Manchester. 

Watson's  Electric  Co.  Lid. — Private  company. 
Registered  April  7.  Capital  £1,000  in  400  7  per 
cent  cumulative  preference  and  COO  ordinai-y  shares 
of  £1  each.  To  adopt  an  agreement  wnth  F. 
Watson  and  G.  Bennett,  and  to  carry  on  the  busi- 
ness of  manufacturers  of  and  dealers  in  electric 
lighting  and  starting  sets  and  accessories  for  motor 
and  other  vehicles,  vessels  and  aircraft,  etc.  The 
first  directors  are  :  A.  Farmer,  F.  Watson  and  G. 
Bennett.  Qualification  :  £25.  Remuneration  of 
chairman  :  £10  per  annum ;  of  other  directors,  £5 
each  per  annum.  Secretary  :  F.  Watson.  Regis 
tered  oflSce  :  11,  Northumberland  Alley.  Fenchurch 
Street,  E.G. 

Electricity  Concessions  (Ireland)  Ltd. — Private 
company.  Registered  in  Dublin,  April  8.  Capital 
£1,919  ill  380  shares  of  £5  each,  and  380  shares  of 
Is.  each.  To  acquire  the  business  of  electrical 
engineers  and  contractors  carried  on  by  A.  D. 
Brown,  at  Municipal  Buildings,  Blackrock,  as  the 
"Irish  Overseas  Direct  Trading  and  Engineers' 
Association."  The  first  directors  are  :  A.  Browni 
and  D.  J.  Byrne.  Secretary  :  G.  J.  Crowe.  Regis 
tered  office  :  Municipal  '  Buildings,  Blaokrork 
Co.  Dublin 


MORTGAGES,  CHARGES  AND 
SATISFACTIONS. 

Wycome  Aircraft  Constructors  Ltd.— Debentures 
dated  April  3,  1920,  to  secure  £5,000.  charged  on 
the  company's  undertaking  and  property,  present 
and  future,  including  uncalled  capital.  Holder  ; 
A.  W.  Tait,  Basildon  Hou.^e,  7-11,  Moorgate,  E.C. 

'Western  Ironworks  Ltd. — Debenture,  charged  ou 
the  company's  undertaking  and  property,  present 
and  future,  including  uncalled  capital  dated  March 
27,  1922,  to  secure  all  moneys  due  or  to  become  due 
from  the  company  to  Barclay's  Bank. 

Al  Engineering  Co.  Ltd. — Mortgage  dated  March 
30,  1922,  to  secure  £1,300,  charged  on  certain  land 
and  premises  in  Leicester.  Holder  :  T.  Bloar,  Bel- 
grave  Gate,  Leicester. 

Kent  House  Engineering  Co.  Ltd. — Particulars  of 
£2,000  and  bonus  of  £200,  authorised  March  11, 
1922;  present  issue,  £400;  charged,  on  the  company's 
undertaking  and  property,  present  and  future, 
including  uncalled  capital. 

Empire  (Alloy)  Steel  Corporation  Ltd. — Issue  on 
April  4,  1922,  of  £700  debentures,  part  of  a  series 
already  registered. 

Fredk.  Dyson  &  Sous  Ltd. — Transfer  of  mort- 
gage dated  March  14,  1922,  to  secm-e  £2,500, 
ciiargcd  on  certain  hereditaments  and  premises. 
Holder  :  F.  Dyson,  Laugdale  Street  Lane,  Roond- 
hay,  Leeds. 

Jackson  &  Ogden  Ltd. — Satisfaction  in  full,  on 
I^Iarch  23,  1922,  of  trust  deed  dated  October  16, 
1913,  securing  £4,000. 

Moses  Mellor  &  Sons  Ltd. — Particulars  of 
£10,000  debentures,  authorised  March  28,  1922, 
whole  amount  issued;  charged  on  the  company's 
undertaking  and  property,  present  and  future, 
including  uncalled  capital. 

Tool  Makers  and  Light  Machinery  Ltd. — Deben- 
ture dated  Maich  2d,  1922,  to  secure  £2,000, 
charged  on  the  company's  undertaking  and  proi- 
perty,  present  and  future,  including  uncalled 
capital.  Holders  :  Col.  J.  Gretton,  C.ii.E.,  M.P., 
33,  Belgrave  Square,  S.W.,  and  Lord  Cottesloe, 
Wistow,  Leicestershire. 

B'iakeborough  &  Rhodes  Ltd. — Particulars  of 
£4,000  debentures  authorised  March  cO,  1922;  whole 
amount  issued;  charged  on  the  company's  under- 
taking and  property,  present  and  future,  including 
uncalled  capital. 

Bai'nsley  Conister  &  Engineering  Co.  Ltd.— 
Particulars  of  £3,000  debentures  autliorised  March 
23,  1922 ;  whole  amount  issued,  and  ranking  pari 
passit,  with  £15,000  prior  debentures;  charged  on 
the  company's  undertaking  and  property,  present 
and  future,  including  uncalled  capital. 

T.  Balmforth  &  Co.  Ltd. — Satisfactions  in  full 
on  March  29,  1922  (a)  of  first  mortgage  debenture 
stock  dated  July  12,  1904,  securing  £8,000,  and 
(';)  of  second  mortgage  debenture  stock  dated 
February  29,  1912,  securing  £5,000  filed.  Trust 
deed  dated  April  1,  1922,  to  secure  £30,000  deben- 
ture stock,  charged  on  River  Lea  Boiler  Works, 
Luton,  and  company's  other  assets  present  and 
future,  including  uncalled  capital  (if  any). 
Trustees  :  H.  Cumberland,  The  Lynchet,  Luton. 

Sheepbridge  Coal  and  Iron  Co.  Ltd. — Issue  on 
March  29,  1922,  of  £27,350  debentures,  part  of  a 
series  already  registered. 

F.  &  P.  English  Ltd. — Debenture  dated  March 
29,  1922,  to  secure  £500,  charged  on  the  company's 
undertaking  and  property,  present  and  future, 
including  uncalled  capital.  Holder  :  A.  H. 
Alexander,  Sillins,  Feckenham,  near  Redditch. 

Girlings  Ltd. — Charge  on  certain  land  and  here- 
ditaments at  !Maldon,  Essex  (subject  to  existing 
mortgages  for  £2,000),  dated  March  30,  1922,  to 
secure  £1,496.  Holder:  H.  P.  Giriing,  The  Moor- 
ings. Maldoii.  Essex. 


RECEIVERSHIPS 

(APPOINTMENT  OR  RELEASE). 
John  Payne  Ltd. — A.   Collins,  of  28.  Baldwin 
Street,  Bristol,  was  appointed  receiver  on  March 
21,   1922,   under   pow'ers  contained   in  debentures 
dated  August  18,  and  November  18,  1920 


26 


CONTRACTS  AND  TENDERS. 


Dredgers  &  Recu'Rocating  Pumps. — Tlie  Salfo)d 
Corporation  invite  tenders  for  the  supply  and 
delivery  of  (1)  electrically  di  i\eii  dctiitns  dredgers, 
a,iid  for  (2)  reciprocating  pumps  f(ir  sewage  works. 
Specification  £o  each.  Messrs.  J.  Diggle  i*>;  Son. 
14,  Brown  Street,  Manchester. 

Refu.se  Salvage  Plant.— The  Halifax  Corpora- 
tion invite  tenders  foi'  refuse  salvage  ])hnil.  Par- 
ticulars from  the  Cleansing  Superintendent.  Hall 
Street. 

Steel  SuPERsrRU(j'njRE.  etc. —The  0-\ford  City 
Council  are  open  to  receive  tenders  until  May  1.  tor 
the  rebuilding  of  Pacey's  Bridge,  ilie  wfji-k  consist- 
ing of  pile  foundation,  niasonry.  and  steel  .supei 
structure.  Specification  £5.  fmni  I  lie  C'ity  Engineer. 
Town  Hall. 

Steel  Bunkers,  etc. — Tenders  are  invited  hy  the 
Cardiff  Town  Council  up  to  May  2,  for  the  supply 
and  erection  of  overhead  steel  bunkers,  construc- 
tional steel  work  and  boilerhouse  roofs.  Specifica- 
tion from  Electrical  Engineer,  The  Hayes. 

Steel  Sheets. — The  High  Commissioner  for  India, 
invites  tenders  for  the  supply  of  steel  sheets  for 
tube  making.  Last  day  May  5.  Specification  from 
the  Director-General,  India  Store  Department, 
Belvedere  Road,  London,  S.E.I. 

Sewage  Disposal  Works. — The  Swindon  Cor- 
poration are  open  to  receive  tenders  up  to  May  5, 
for  sewage  disposal  works.  Specification  £5,  from 
Mr.  C.  Midgley  Taylor,  36,  Victoria  Street, 
London,  S.W. 

Telephone  and  Telegraph  Instrument. — The 
Deputy  Postmaster-General  of  Hobart,  Tasmania, 
is  open  to  receive  tenders  for  the  supply  of  tele- 
graph and  telephone  instrument  parts.  Last  day 
June  23.  Specification  from  Supply  Officer.  Room 
101,  Australia  House,  Strand,  London,  W.C.3, 

Strengthening  of  Bridge: — The  Manchester 
Paving,  Sewering  and  Highways  Committee  invite 
tenders  up  to  April  24,  for  the  strengthening  of 
the  bridge  over  Manchester  and  Salford  Junction 
Canal.  Specification  £2  2s.,  from  City  Engineer, 
Town  Hall. 

Trucks,  etc. — The  Edinburgh  Tramways  Depart- 
ment are  open  to  receive  tenders  until  April  24 
foi'  supply  and  delivery  of  70  trucks  and  electrical 
equipment  of  cars,  also  wheels  and  a.xles.  Specifi- 
cation from  Tramways  Manager,  2,  St.  James's 
Square. 

Twentv-ton  Weighbridge. — Tendeis  are  invited 
up  to  April  24,  by  tlie  Urban  District  Council. 
Birstall,  for  the  supply  and  fixing  of  20-ton  weigh- 
iiridge  at  gasworks.  Particulars  obtainable  from 
Gasworks  Engineer. 

Crude  Oil  Engine. — The  Budleigh  Salterton 
Urban  District  Council  invite  tenders  until  April 
25,  for  the  supply  of  a  35  b.h.p.  crude  oil  engine. 
Specification  fiom  the  Surveyor,  Council  Offices. 

Sewage  Pumping  Stations  Extensions. — Tenders 
are  invited  by  the  Lincoln  County  Council  for 
e.xtensions  to  Ca.nwick  sewage  pumping  station. 
Last  date  for  tenders,  April  27.  Specification 
£10  10s.,  from  Messrs.  Elliott  &  Brown,  Burton 
Buildings,  Parliament  Street,  Nottingham. 

Tenders  fob.  Water  Pipes,  etc.,  in  India. - 
Tenders  are  invited  by  June  7  for  the  supply  of 
3,300  tons  lof  21  in.  cast-iron  wn-ter  pipes  and  special 
castings.  Forms  are  obtainable  from  the  Engineer 
of  the  Jharia  Water  Board,  Topchanchi,  near 
Gomoh,  on  the  Ea.st  Indian  Rflilway. — Renter. 

Tenders  for  Supplies  Invited  in  Egypt. — 
Tenders  for  the  following  adjudications  will  be 
received  at  the  undermentioned  offices  on  the  dates 
.stated  :  Secretary-General,  Ports  and  LiguLS 
Administration,  Arsenal,  Alexandria— June  1,  1922. 
Supply  of  the  following  articles  requu-ed  for  the 
second  half  of  the  financial  year  1922-1923  : 
Category  A— General  stores,  such  as  belting,  files, 
electric  gear,  chemicals,  etc.  :  Category  B — Bunting, 
ropes,  canvas,  hoses,  etc. ;  Category  C — Oils  and 
paints,  tar  and  soap.  Tenderers  should  only  apply 
for  conditions  of  tender  and  lists  of  the  category 
of  stores  for  which  they  intend  to  quote  from 
Stores  Department,  Arsenal  Samples  of  oil  and 
paints  which  require  testing  should  be  submitted  to 
the  Stoi-es  Department  not  later  than  May  15,  1922. 
othei'wise  the  offer  for  same  will  not  be  considered. 
Offers  will  remain  valid  for  a  period  of  25  days 
from  June  1,  and  delivei-y  effected  within  2^  months 
.  from  date  of  order.  Director  of  Stores,  Depart  ■ 
ment  of  Public  Health,  Cairo. — June  15  ;  Supply  of 
drugs  required  for  the  period  of  six  mmitlis  frotn 
October  1,  1922.  Reuter. 


ENGINEERING    WORLD . 

I'oRT  Works,  etc. — According  to  a,  notice  which 
appeared  in  Echo  d'A/./jer  of  March  12.  1922,  the 
Government-General  of  Algeria  is  inviting  tenders 
for  the  construction  of  the  outer  port,  and  first  pai't 
of  the  inner  port  at  Bougie.  Tlie  more  important 
wcvrks  are  the  construction  of  3,000  metres  of  jett>' 
and  800  metres  of  quay  wall,  and  1,800,000  cubic, 
nieti'es  of  di'edging.  Finns  wishing  lo  tender  must 
Inrward  applications  with  uii  drlay  to  M.  Scotto, 
Chief  Engineer,  3.  rues  des  Vieillards,  Bougie.  The 
ajiplu  ation  inusi  be  accompanied  by  a  di'claral  ion 
nidicating  (heir  desire  to  tender,  with  name  and 
address,  etc.  Detailed  particulars  .sluai'd  be  given 
regarding  works  of  a  similar  nature  already  carried 
(iut.  H.M.  Consul-General  at  Algiers  has  been 
informed  that  tenders  will  be  accepted  during  the 
ne.\t  four  months,  and  that  no  distinct imi  will  be 
made  against  tenders  received  from  foreign  linns,  as 
against  those  received  from  local  houses.  United 
Kingdom  firms  who  may  be  interested  in  this  scheme 
should,  if  they  desire  to  receive  further  particulars 
when  they  are  available,  communicate  with  the 
Department  of  Overseas  Trade,  35,  Old  Queen 
.Street,  London,  S.W.I  (Reference  D.O.T. 
F.E./7674.) 

Eiectrical  Plant  for  Buenos  Aires. — The 
Conimercial  Secretary  to  H.M.  Legal imi  at  Buenos 
Aires  reports  that  the  local  authorities  in  Buenos 
-Aires  are  advertising  for  benders,  to  be  presented 
by  June  28,  1922,  for  the  supply  of  complete 
matliinery  for  hydro-eleotric  generating  station  and 
t rah.-l(.i nung  sub-station.  Tiie  Commercial  Secre- 
tary is  forwarding  a  copy  of  the  specifications  and 
general  condilioiis  of  tender,  which,  upon  receipt, 
will  form  the  subject  of  a  further  notice.  Local 
1  e|jreseiitatioii  is  necessary,  and  in  tlus  connection 
the  l)i-|iartnient  of  Oveiseas  Trade.  35,  Old  Queen 
Street,  Liiii(f)n,  S.W.I,  will  be  pleased  to  furnish 
111  iiiteristed  United  Kingdom  hrms  who  do  not 
jiussrs-  an  agi-iit  in  the  Argentine  Republic  a  list 
of  j'.iieiius  .\iits  firms  with  offices  in  this  country 
through  whom  lenders  might  be  pilaced.  (Reference 
D.O.T.  5827/F.L./S.C.) 


OPPORTUNrriES  FOR  BRITISH 
TRADE. 


Spinning  Machinery  for  Rumania. 

.\n  eiii]uiiy  lia-  been  received  in  the  Overseas 
n<  pa  It  nil  111  fi'oiii  Ituiiiaiiia  for  prices  and  all 
iiilornial  loll  i cj^a i  ill iig  spinning  machinery,  suitable 
loi  a  small  eotloii  .si)inniiig  mill  of  400-500  h.p. 
(sti'ani).  the  erection  of  wliicli  is  under  ooiisidera- 
tion.  The  mill  would  be  four  storeys  high,  each 
floor  160  ft.  by  45  ft.,  with  transmiissioii  on  each 
storey.  The  enquirer  is  also  desirous  of  obtaining 
information  regarding  weaving  machinery,  both 
for  cotton  and  wool.'   Reference  7657/FF/'SC(22). 

Netherlands. 

II. .M.  Consul-Genera!  at  Rotterdam  ha.s  forwarded 
111.'  following-  '■\l,,ul>  I'l  iiii  ilir  Dutch  Press  of 
lectiil  dates  i  1 1 1.  I'li  1 1 1 1  u  1 1 1  m  In  1  a  kings  which  may 
lead  to  openings  for  Briti-h  trade  :  — 

Wii/'  i  I'/inip  Sfnfioii  :  I'JrrliK  otois.  (Koog 
a/d  Zaan).  - -'i'lir  nia  i  i.i  i;o  i  n  lioird  of  the  starch 
fartory,  ■  He  I '..a  jr  ii  k  n  r  1 . '  toriiierly  W.K.  Honig, 
of  Koog  aan  de  Zaan.  intend  adding  to'  their  works 
a  new  water  pump.  stati(>n,  with  electric  motors. 
Work  will  cummence  in  a.  few  months'  time. 

Builds.  (Bergen  op  Zoom).— The  plans  for  the 
extension  of  the  Zuid  Ncderlandsche  Melasse- 
spiritusfabriek  (South  Netherlands  ^lolasses-Spirit 
Works),  of  Wittoncksingel,  141-143,  Bergen  op 
Zoom,  will  now  be  put  into  execution.  The  build- 
ing of  some  new  workshops,  with  a  new  boiler- 
house,  containing  six  boilers,  and  a  chimney  stack, 
will  soon  commence  under  the  firm's  own  super- 
vision. 

Foot  Bridge.  (Dordrecht). — Tenders  are  invited 
by  the  Netherland  Railways  (address  :  Hoofdad- 
ministratiegebouw  III.,  Utrecht)  for  the  supply  and 
construction  of  a  footbridge  across  the  railway  line 
close  to  the  Spuiweg  at  Dordrecht.  Closing  date  : 
A))ril  18,  1922. 

J'J.clengidii  of  Kh'ctrir  I'ouir  Station.  (Haarlem). 
— The  Municipal  Electric  Works  at  Haarlem 
(address  :  Harmen  Jansweg  131)  intend  extending 
the  electric  power  station.  Estimate  :  248,000 
guilders.  Work  will  be  coinnienced  as  soon  as 
fiossible. 
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LoH'  Ituseicon.  I  Anisterdam). — A.  W.  Bur: 
Director  of  Public  Works  at  Amsterdam  (address 
Raadhuis),  has  plans  for  the  building  of  a  \'>y 
reservoir  on  Ihe  grounds  of  the  pump  station  o 
I  he  Haai'lemincnweg  at  Amsterdam.  Estimate 
775,000  guilders.  Work  will  commence  in  a  fe' 
months. 

Motor  \'e/iic/('.<.  (Kijmegen). — A  proposal  has  lji  ( 
laid  before  the  Town  Council  of  Nijmegeii  to  tak 
the  lraiis|ioi't  of  house,  street  and  factory  reiu.' 
nmli'i  linn  own  management,  starting  with 
I'or  (ins  |iurpose  several  motor  vehicles  would  ha\ 
to  be  purchased. 

K/crtriticiiti'iii  ill  Diitrh  East  Iiidivf:. — A  loan  i 
2,400.000  guilders  (divided  into  2,400  7  per  e-r 
b(jnds  of  1,000  guilders  each)  is  being  raised  by  il 
Oost-Java  Stoomtram  jMaatschappij  for  the  jm 
pose  of  completing  the  electrification  of  their  liir- 
at  St)erabaja.  A  double  track  will  be  laid  dew: 
with  a  total  length  of  about  21  kilometres. 

Scientific  / iistriim.ditx.  ((Jroningt'ii).  —  Plans  lia\ 
been  drawn  up  by  J.  Vrijinan.  I'arkstraat  16,  Tl 
Hague,  for  the  building  of  a  new  laboratory  ; 
Groningen.  Work  will  commence  next  year.  Pen 
ing  the  completion  of  this  construction  an  auxiliai 
wooden  laboratory  will  be  built. 

Miirliinerij  for  the  Manufacture  of  Catt/i  Cul.i 
lie.  (Zaaiidam). — The  flour  mill  and  cattle  cal 
factory.  "Dreiithe."  jMaiiager  :  Egge  Gruc 
Ka' vrrjii  lel .  of  Zaaiidain.  intend  building  a  ik 
factory  willi  modern  iiiaeliiiie  installations.  Wo 
will  eoinnience  as  soon  as  possible. 

W(rfer     (_,'a.<      Works.       (Harderwijk). — D. 
Tiemens,    municipal   architect,    of  Harderwijk. 
drawing  up  plans  for  the  new  water-gas  work> 
that  {Jilace.    'The  building  will  be  commenced  witli 
a,  few  months'  time. 

Iron  Drau-ln  idiji  .  (tlroniiigen). — The  To\ 
Council  of  Groningen  have  decided  to  have  an  ir  i 
drawbridge  built  across  the  Oosterhamrokkaiia 
The  cost  is  estimated  at  35,000  guilders.  It  is  t 
intention  to  call  for  tenders  for  the  laying  of  t 
foundations,  and  to  write  to  manufacturers  for  pri( 
for  tlie  construction  itself. 

Electric  Cahle.    (Deventer). — The  Town  Couu 
of  Deventer  have  decided  to  lay  down  water  pi} 
and  an  electric  cable  along  the  left  bank  of  t. 
Ijssel.      A  credit  of  47,000  guilders  has  been  ask 
for  in  this  connection. 


SWiSS    MACHINERY  IMPORTS. 

The  only   increase  in   Swiss  machinery  inijio 
relates     to     dynamo-electric     machines  and 
machinery    for    the    manufacture    of    paper,  t 
figures  being  respectively  418  tons   (292  tons 
1920),  and  1,258  tons  (817  tous).    No  less  than  ti'- 
tons  of   the    former    article    was  imported  fr<! 
Germany  (252  tons  in  1920),  49  tons  from  Fran 
(10  tons),  18  tons  from  Norway  (nil),  six  tons  fr^ 
the  United  Stafes  (12  fons),  and  three  tons  fr  r 
Great  Britain  (two  teas).    Germany  was  also  1i 
principal    su])plier    of    machinery    for    the    pap  • 
making  industry,  and  furnished  1,224  tons  out  . 
a    total    of    1,258   tons.      A    decrease   is   to  \ 
observed    with   regard   to   the    following  imixij- 
(according    to    a    Consular    Report)  :    Parts  : 
machinery,   2,685.    as   against   4,323  tons   (C'r  > 
Britain  furnished  73  tons,  as  compared  with  i 
for  the  same  period  of  last  year) ;  steam  boik  , 
1,422,   as   against  2,213   (British  exports  of  t  t 
aiticle  show  an  increase,  viz..  93  tons,  as  apaa  i 
28  tons);  spinning  machinery,  605,  as  against  il 
tons  (in  this  case  British  exports  have  more  tl  i 
doubled,  being  269  tons,  as  against  114  tons)  :  we 
ing  looms,  282  tons,  as  against  620  tons  (Brit  v 
exports  have  increased  almost  fourfold — 47  tons  I- 
against  12  tons,  whilst  German  exports  have  fal  i 
from  549  tons  to  208  tons) :  embroidery  maclii  I 
show   a  marked    decline,    having   fallen  from 
tons  to  five  tons.    Sewing  machines  have  also  i- 
creased — 357  tons  as  against  1,093  (British  expc'S 
amount  to  92  tons,  as  against  309  tons.)  Machs 
tools,  3,472  as  against  9,235  tons  (British  expcs 
have     remained     practically     stationary — 41.  * 
against  45 — but  German   exports   have  decrea  I 
from  8,741  to  3,178  tons). 

Although  imports  of  motor  cycles  h;^ 
diminished  by  half  (123  tons  as  against  266  to)) 
Hritish  exports  do  not  appear  to  have  snffel 
iniieh  change — 35  tons  as  against  39  tons. 

The  number  of  automobiles  imported  during  P 

first  nine  months  of  this  year  amounts  to  3,107'|s 

against  5,841  for  the  corresponding  period  of 
year. 
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THE  MARKETS. 


EXTRUDED  BRASS  ROD  PRICES. 

'  Apiil  18th,  1922. 

MeKechnie  Bros.  Ltd.,  Kottoii  Park  Sireet,  Bir- 
(iughain,  state  that  the  basis  price  to  date  fur  Brass 

ids  is  b^Jd.  per  j)ciuud.  Prices  foi-  Special  Alloys  in 
Ljdi  aud  Iiigi  ts  will  1/6  quot  d  on  application. 


April  18th,  1922. 
I  A.  JosErH  intimates  under  to-day's  date  that  he  is 
buyer  of   Non-ferrous  Scrap  Metals  at  the  under- 
entioned  approximate  prices  per  ton  :  — 

@  per  ton. 

New  aluoiiniuoi  cuttings  £60    0  0 

Qeueral  collected  scrap  bi  a.ss   '.^8  10  0 

'     Cleau  copper   50    0  0 

Kraziery  cupper    40    0  0 

GuDuietal    38    0  0 

Old  lead,  less  usual  draft   18  10  0 

(All    metal    carted    free  in 

"I         London  area.) 

J    Tea  lead   16  10  0 

Old  zinc   14  10  0 

'    Hollow  pewter   110    0  0 

Shaped  black  pewter    C5    0  0 

id  can  supply  soldei'  as  loHows: — 

per  ton. 

Plumbers',  in  bar  or  strip  fmm         £70    0  0 

"    Tiiimaiis'    SiO    0  0 

f    Blowpipe    100    0  0 

^  All  prices  based  on  Any  of  delivery  of  the  metal 
;iles8  otherwise  ariauged. 


;  MARKET  REPORTS. 

I  OILS,  &c. 

Lubricating  Oils. — No  change  since  our  last 
l.iport.  We  quote  pales  £13  IDs.  to  £24  10s. ;  reds, 
-18  to  £30;    dark   cylinders,   £17  to   £35  lOs.'; 

■  iltered  cylinders,  £22  to  £40;  blacks,  £8  to  £19; 
fU  ex  wharf,  London,  less  2^  per  cent  discount, 
I  I'ompt  delivery.  Shipment  prices  on  app.ication. 
joluble  oil,  £24. 

■  Fuel  Oil. -905/ 10  gravity,  £5  per  Ion;  950 
lavity,  £3  12s.  6d.  per  ton,  both  ex  tank,  net  cash, 
elivered  in  bulk  by  tank  wagon,   10s.   per  ton 

,  vtra. 

j:.  Paraffin  Wax  and  Scale.— Market  steady;  118/20 
fBg.  Fah.,  2id. :  123/25  deg.   Fah.,  2id. ;  125/30 

eg.  Fah.,  2|d. ;  130/35  deg.  Fah.,  2|d. ;  135/40 
jeg.  Fah.,  S^d. ;  140/45  deg.  Fah.,  4^d. ;  London 
,  id  Liverpool.  Paraffin  scale  market  firm  and 
I  ipplies  short  for  forward  shipment.  We  quote 
ii2/24  deg.  Fah.,   l§d.   spot,   Ifd.   forward  ship- 

eiit. 

Petrolemn  Oils. — Water  white,  Is.  fid. ;  standard 
1  hite,  Is.  5d.,  in  barrels  net;  300  deg.  higii  test 
j  l,  Is.  0|d.,  less         Pt^''  cent  discount,  barrels 

'.eluded,  ex  wharf,  London. 

!"  White  Oils.— Special  No.  1  white  oil,  £43:  No. 
[  white  oil,  £39;  No.  1a  half  white  oil,  £3G ;  all 
wharf,  London,  in  drums  free;  No.  2  half  white 
|1,  £33,  in  barrels  free,  aiU  net  cash, 
t  Animal  Oils.— Neatsfoot  oil,  English,  5s.  3d. ; 
I  )uth  American  under  1  per  cent  f.f.a.,  5s.  Tkd.; 

wharf,  London;  English  lard  oil,  C2s.  to  74s.; 
jimerican  lard  oil,  G5s.  to  76s.;  all  in  barrels,  net; 
I  lie  horse  oil,  35s.  per  cwt.  net,  delivered. 
'Castor    Oil. — Demand    for    technical  qualities 
I  >od.      English     manufacturers     have  advanced 
conds  Is.  per  cwt.     Prices  of  English  qualities 
:   foJlows  :    Pharmaceutical,    57s.:    firsts,  52s.; 
|;Conds,  48s.,  ex  mills,  Hull,  barrels  included.  We 
i<)Id  stock  in  London  at  3s.  per  cwt.  extra.  Less 
I  an  1  ton  lots  Is.  per  cwt.  extra.    French  pharnia- 
i'lit^al.  COs.   in  barrels,   63s.   in   cases,  London, 
"adras  Coast  castor  oil,  April/May  shipment,  42s., 
I,  rrels  included,  c.i.f.  landing  weights.      All  net 
,sh. 

iCotton  Oil.— Steady.    Eefined  soap  oil,  39s.  6d. 

naked  Hull;  42s.  6d.  net,  naked  London. 
ffEosi-i. — Pale  grades  .still  scarce.     American  B, 

•s-   fd.;    FG,    13s.    9d. :    MN.    15s.    6d. :  WG, 

's.  6d.;  French  FG,  13s.;  WW,  17s.  6d. 
[^Tallow.— At   the    auction    sa'e   last  Wednesday 
1 262  cask?  were  offered  and  526  casks  sold  at  aii 

■erase  d'^cline  of  Is.  per  cwt.,  with  fine  mutton 
•  ichTio-ed.  Austval'an  mixed,  36s.  6d.  to  41s  , 
Ij'd.  37?.  to  42.=.;  mutton,  38s.  to  43s. 

TurtXTitine.— Advanced  slinrpiv  latter  part  of 
|3t  week.  An'erican,  72s.:  French,  in  American 
rii-rels.  not  offering:  white  spirit.  Is.  8d.  per 
I  i-Oon.  barrels  included,  ex  wharf,  London.  Sample 

1  application. 

Arthur  Brown  &  Co.  Ltd. 


NEW  YORK  METAL  MARKET. 

The  latest  quotations  on  the  metal  market  are  : — 

Dols.  per  ton. 

Iron.  No.  2  American  Northern  foundry    20  to  21 

Cents  per  lb. 

Tin,  spot    31 

Zinc,  East  St.  Louis    4.97^ 

Copper,  Electrolytic,  spot    12| 

Copper,  Electrolytic,  futures    ]2|tol3 

—  Renter. 


BRUSSELS  IRON  AND  STEEL  MARKET. 

Generally  speaking,  the  Belgian  iron  and  steel 
market  shows  a  tendency  to  improve,  and  pro- 
ducers are  at  the  moment  receiving  numerous 
enquiries  for  quotations,  which  is  regarded  as  a 
hopeful  sign.  It  is  reported  that  .some  important 
export  orders  have  been  booked.  In  semi-finished 
jiroducts  prices  are  maintained,  but  steel  is  slightly 
weaker.  The  following  are  among  the  latest' 
quotations  : — 

Francs. 

Commercial  bars    425 

Belgian  foundry  pig  iron,  No.  1    270 

Belgian  foundry  pig  iron,  No.  2    255 

Sheets,  ordinary    485  to  760 

Sheets,  polished    1,000 

Sheets,  galvanised    I,f50 

Bails    425 

— B,euter. 


SYDNEY  HARDWARE  MARKET. 

The  Sydney  hardware  market  is  steady.  There 
is  good  enquiry.  The  quotations  are  unchanged 
at  :— 

Fencing  Wire: —  Per  ton. 

Australian  black.  No.  8  gauge  £23    0  0 

Australian  black.  No.  10  gauge    24    0  0 

American  galvanised.  No.  8  gauge    25  15  0 

American  galvanised,  No.  10  gauge   28  10  0 

Barbed  Wire  : —  Per  ton. 

Australian  galvanised,  12^  gauge   £41    0  0 

American  galvanised,  12  gauge    34    0  0 

Galvanised  Iron  : —  Per  ton. 

English  corrugated,  26  gauge   £37    0  0 

English,  plain,  26  gauge    39    2  6 

Per  mile. 

Rabbit-proof  netting    67  15  0 

Per  ton. 

Sheet  lead,  in  full  rolls    30    0  0 

Bar  iron   '   24  10  0 

Shoeing  steel    25  10  0 

Steel  plates    28    0  0 

Steel  sheets    34    0  0 

Per  double  box. 

Tinplates,  British    3    2  6 

—Renter. 


NOTICES  OF  MEETINGS. 


INSTITUTION  OF  AUTOMOBILE  ENGINEERS. 

Manchester  :  On  Wednesday,  April  26,  Mr.  G. 
E.  Scholes  (Robert  Rankin  Professor  of  Engineer- 
ing, Liverpool  University),  will  read  a  paper  on 
"Experiments  with  Cams  and  Poppet  Valves"  at 
the  Assembly  Room,  Education  Offices,  Chapel 
Street,  Salford,  at  7-30  p.m.  The  chair  will  be 
occupied  by  Mr.  George  W.  Watson,  president 
of  the  Institution.  Professor  Scholes  will  show- 
some  very  interesting  apparatus  demonstrating  the 
actions  of  cams  and  poppet  valves  under  various 
conditions.  Prior  to  above  paper  the  annual  general 
meeting  of  the  North  of  England  Centre  will  be 
held  at  7-15  p.m.,  w-hen  the  result  of  the  ballot  for 
officers  for  tlie  ensuing  12  months  will  be  announced. 
Cards  of  invitation  may  be  had  on  application  to 
the  hon.  secretary,  Mr.  H.  Alban  Brayshaw,  5. 
College  Lane,  Paradise  Street,  Liverpool. 


INSTITUTION  OF   ELECTRICAL  ENGINEERS. 

London  :  An  ordinary  meeting  will  be  held  in 
the  lecture  theatre  of  the  Institution,  Savoy  Place, 
Victoria  Embankment,  W.C.2,  on  Thursday.  April 
27,  1922,  at  6  p.m.,  when  a  paper  entitled  "Protec- 
tive Apparatus  for  Turbo-Alternators "  will  be 
given  by  Mr.  J.  A.  Kuyser  (memlicr). 

INSTITUTION  OF  CIVIL  ENGINEERS. 

London  :  The  annual  meeting  of  corporate 
members  only  will  be  held  at  Great  George  Street, 
Westminster,  on  April  25,  at  6  p.m.,  to  receive  the 
report  of  the  council,  and  to  elect  the  council  and 
auditors  for  the  ensuing  year. 

THE  r^JNING   INSTITUTE  OF  SCOTLAND. 

Glasgow  :  The  forty-fifth  annual  meeting  will  be 
held  in  the  Royal  Technical  College,  on  April  22,  at 
3  p.m. 

_JUV!OR  INSTITUTION  OF  ENGINEEPS. 

London  :  A  meeting  will  be  held  on  April  28,  at 
the  Ca^'ton  Hall,  to  commence  at  8  o.m.  A  lec- 
ture will  be  deliTcred  bv  Cantain  H.  Whittaker, 
entitled,  "Some  Notes  on  the  Utilisation  of  Water- 
pn"-er. " 

IN'^TITUTfON  OF  Mi^OHANlCAL  ENGINEERS. 

London  :  A  scnoral  meeting  will  be  held  at  the 
In-t't'Hi  n.  Store-'=  Gate.  St.  .Tames's  P.nrk.  S.W., 
on  F'if'.'iv.  Anril  28,  at  6  D.m.,  when  a  paner 
rnt't'°d  "  An  Accmrit  of  come  Exner'ments  on  the 
Action  of  Cutt.'ns  Tool<!  "  will  be  given  bv  Pro- 
fe-^j-^r  E.  G.  Coker.  D.Sr-..  F.R.S..  of  London 
flVTrmbev).  and  Mr.  K.  C.  Chakko.  D.Sc.  A  meet- 
ing of  the  graduates  will  be  he''d  at  the  Institution, 
Storev's  Gate,  on  INIondav.  Anril  24,  at  7  n.m. 
Panpv  :  "  Jigs  and  Tools,"  by  Mr.  B.  A,  C.  Hills, 
of  Watford  (graduate), 


CORRESPONDENCE. 

THE  BRAZILIAN  EXHIBITION. 

To  the  Editor  of  Engineering  World. 

Sir, — As  members  of  a  committee  which  lias 
raised  £25,000  towards  the  cost  of  British  partici- 
pation in  the  forthcoming  International  Exhibition 
to  open  at  Rio  de  Janeiro  on  September  7  next,  we 
ask  for  the  hospitality  of  your  columns  to  emphasise 
tlie  need  for  making  the  British  section  truly  repre- 
sentative of  all  that  is  best  in  British  industries. 
We  appeal  to  manufacturers  and  merchants  who 
possess  or  hope  to  secure  connection  with  Brazil 
and  South  America  generally  to  regard  this  as  an 
occasion  of  unique  historic  interest  to  Brazil,  with 
wliom  during  the  la.st  100  years  and  more  this 
country  has  maintained  the  most  friendJy  relations 
alike  in  the  sphere  of  politics  and  trade. 

Every  advantage  will  be  taken  of  this  opportunity 
by  other  nations  whose  competition  is  formidable 
in  this  market.  The  absence  on  an  occasion  of  this 
kind  of  Brit'sh  firms  whose  names  are  household 
words  in  South  America  would,  therefore,  be  as 
damaging  to  their  interests  as  to  the  national 
reputation. 

The  (Site  allotted  for  the  British  building  is  one 
of  the  best  in  the  whole  exhibition,  and  we  are 
informed  from  Brazil  that  the  work  in  its  construc- 
tion is  well  in  advance  of  that  done  by  other 
nations.  All  that  is  necessary  to  ensure  the  com- 
plete success  of  the  British  section  is  that  British 
commercial  and  industrial  firms  should  consider 
their  own  ultimate  interests  and  those  of  this 
country  by  maintaining  our  position  in  the  eyes  of 
the  Brazilian  people  and  Government,  our  friends 
and  allies,  whose  independence  for  100  years  is 
about  to  be  celebrated. 

Any  applications  made  to  New  Court,  St. 
Swithin's  Lane,  E.C.4,  will  receive  attention. — 
Vours  truly, 

Lionel  de  Rothschild.  Follett  Holt. 

BessboroUoH.  C.  E.  Johnston. 

E.  Gore  Brown.  E.  R.  Peacock. 

Arthur  Cook.  C.  D.  SnuiONS. 

Edward  Greene.  J.  O.  Unwin. 

W.  DOURO  HOARE. 

New  Court,  St.  Swithin's  Lane. 
London,  E.C.4.      April  5,  1922. 


Ingm;<sed  Output  in  the  Cement  Industry. — 
According  to  the  Bauwclt  in  Berlin  the  German 
cement  industry  will  in  future  receive  a  considerably 
increased  supply  of  coal,  which  is  to  be  nearly 
double  the  average  quantity  of  the  last  few  months. 
By  this  means  it  is  hoped  to  increase  the  cement 
output  sufficieritly  to  meet  the  present  demand. 
Durincr  February  the  delivery  of  cement 
was  70.000  tons  short  of  the  January  figure,  and 
the  delivery  of  coal  to  the  cement  industry  40.000 
tons. 

A  New  Coalfield  in  Lower  Silesia. — According 
to  a  report  from  B-e.^lau  a  big  fieH  of  p-t  coal 
has  been  discovered,  wlr'ch  comprehends  the  south- 
eastern pa't  of  the  c'isti'ict  of  Bunzlau  and  half 
of  the  neigh'  ou- ing  district  of  Lowenberg.  The 
seam  lies  about  120  metres  bebw  surface,  and  has 
a  thickness  of  four  metres.  The  mining  right  of 
this  coalPeld  has  been  acquired  by  a  large  indus- 
trial producer  of  Gorlitz,  but  son::  T";-psr  Si'esian 
collifrv  owners  whose  mines  have  fa'len  to  Po'and 
are  a'so  much  interested  in  the  new  coal-mining 
enterprise. 
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Possibilities  ok  FrKTiiEU  Eco.\o.\iv  i.\ 
.  Marine  Boilers.     iTlie  JouinnJ  of 
Commerce ,  April  13,  1922.) 

A  critical  exaiiiii)ntion  of  existino' 
furnace  equipment,  fronts,  grates  and 
bridges  for  all  kinds  ot  drauglif,  natural, 
closed  aslipir  and  closed  stokehold,  sug- 
gests the  startling  thought  that  in  the 
whole  histoiy  of  marine  engineering  you 
cannot  find  a  more  extraordinary  example 
of  suspended  development.  In  the  past, 
which  have  witnessed  a  complete  levolu- 
tion  in  the  engine  room  hy  the  introduc- 
tion of  turbines  and  geared  turhines.  the 
stokehold  has  shown  no  (•(irics])()nd- 
ing  advance.  The  gjates  fitted  to-day  in 
marine  boilers  are  identical  with  those 
fitted  20  or  even  30  years  ago ;  in  fact, 
there  was  more  boilers  in  grate  design 
and  development  50  or  60  years  ago  than 
now. 

Forced  draught  foi'  improved  results 
imperatively  demanded  by  recent  investi- 
gations required  to  be  associated  with 
better  grate  equipment,  simplifying  the 
stoking  and  reducing  the  air  supply. 
Preheating  of  the  air  for  combustion  can- 
not in  ships  be  efficiently  and  economically 
carried  out. 

To  obtain  the  best  combustion  results 
in  marine  boilers,  in  the  interests  of  fuel 
economy,  the  furnace  equipment  should 
thorefore  be  redesigned  to  bring-  the  dis- 
position of  the  fuel  on  the  grate  by  the 
stoker,  and  the  delivery  of  the  air  to  the 
fuel  into  a  more  intimate  association  to 
obtain  and  maintain  a  high  range  of 
furnace  temperatures. 

The  cost  of  equipping  any  new  or 
existing"  vessel  Avifli  suitable  arrangements 
for  the  above  is  less  by  a  very  considerable 
suin  than  is  now  expended  on  furnace  and 
draught  equipment.  The  benefits  are  a 
reduction  in  the  cost  of  upkeep,  a  direct 
saving*  in  fuel,  and  the  prevention  of  con- 
sequential damages  of  unknown  extent 
which  always  follows  waste  in  any  form . 
])er  cablegram. 

Air    He.vtin(;.      (Manchester  Guardian 
CommercwJ ,  April  6,  1922.) 

The  usual  media  adopted  for  preventing 
the  loss  of  heat  in  the  flue  gases  are,  of 
course,  the  superheater  and  the  »eeono- 
miser,  the  hottest  gases  being  used  to  heat 
the  steam  in  the  superheater,  the  partially 
cooled  gases  then  passing  through  the 
economiser  so  as  to  heat  the  feedwater  on 
its  way  to  the  boiler,  whilst  cold  aii-  is 
supplied  to  the  fuinaces. 

The  air  heater  is  a  third  method  of  pre- 
venting the  waste  of  heat  from  tlie  boiler 
plant. 

The  lead  in  tlie  devehjpment  of  the  ])iac- 
tical  air  heater  has  Ihhmi  taken  bv  Freindi 
engineers.  An  example  is  the  "Thermix" 
heater  of  Messrs.  Emile  Prat-Damiel,  of 
Paris,  which  consists  of  ordinary  flat  rec- 
tangular steel  plates,  about  1  in.  apart, 
separated  by  distance  pieces.  In  this  the 
cold  air  on  its  way  to  the  furnaces  and  the 


hot  exit  gases  pass  alternately  in  opposite 
directions  through  the  heater,  which  is 
placed  in  the  flue,  generally  between  the 
superheater  and  the  economiser.  The 
heater  is  connected  by  suitable  trunking  to 
the  mechanical  stokei  for  the  conveyance 
of  the  hot  air,  the  forced  draught  fan 
supplying-  cold  air  to  the  heater  instead 
of  direct  to  the  furnace. 

The  increase  in  temperature  of  the 
furnace  is  approximately  about  TO  pei  cent 
that  of  the  increase  in  the  air  teniperature 
— that  is,  hot  air  at  250  deg.  Fah.  would 
raise  the  furnace  temperature  175  deg. 
Fah.,  and  in  some  tri;il<  (  an  ied  out  by  the 
Paris  Steam  Fsers'  Associal ion  the  instal- 
hitioii  lit  ;iii  heater  showed  a  calculated 
sa\  iug  ot  5  per  cent  in  the  coal  lull  by  the 
lieaf  absorption,  but  the  actual  saving  was 
13  per  cent,  because  of  the  additional  fur- 
nace etficienev. 


Ax  Avi.vTiOiV  AVekk  at  Nice.  (Fln/lif, 
April  6,  1922.) 

Under  the  auspices  of  the  Areo  Olub  of 
the  Oote  d'Azur,  and  with  the  active  assis- 
tance of  the  various  local  authorities,  an 
aviation  week  was  held  at  Nice  from  March 
20  to  April  2.  Practically  all  the 
machines  taking  part  were  land  machines, 
which  were  housed  at  an  aerodrome 
specally  prepared  on  the  shore  at  the  far 
western  end  of  the  Promenadedes  Anglais. 
])ut  the  exhibitions  and  contests  took  place 
over  the  sea  in  front  of  the  centre  of  the 
promeM;i(h',  where  some  hundreds  of  yards 
of  the  promenade  had  been  enclosed  and 
stands  erected. 

The  first  day's  flying  opened  with  a 
defile  of  all  the  pilots  and  machines.  The 
leading  French  aviators  took  part,  among 
them  being  Fonck,  Fronval,  Sai  Lecointe, 
Madon,  Bernard,  Boussotrot,  Maicon,  and 
Xungesser,  wliiie  Italy  was  represented 
by  Biaclijiapa  and  Ferrarin,  and  Belgium 
l)y  Willy  ( 'oppens,  well  known  in  London 
as  the  Belgian  Air  Attache. 

A  contest  for  the  best  figures  of  eight 
followed,  but  interest  was  seriously  dis- 
tracted by  the  continual  flying  of  other 
pilots  at  the  same  time.  The  slow  flying 
race  v.  as  won  by  Flachaire  on  a  Spad,  his 
speed  being  given  as  3  kilos,  in  4  min. 
28^  sees.  A  race  between  Lecointe  and 
Brachpapa  over  a. course  of  three  circuits, 
jesulted  in  a  win  for  the  Italian  on  iiis 
Fiat..  The  programme  by  the  way,  made  no 
reference  to  the  motors  which  played  so 
important  a  part  in  the  proceedings. 

Nine  machines  took  part  in  a  coni])eti- 
tion  for  the  dioppinf>"  of  messages  into  a 
uuiiked  area,  the  winnei-  being  Bec((uet. 
on  a  S])ad. 


The  VKinrfAL  SfixoLE  Machine.  By 
A.  M.  {Machine  Woixhroikei .  April 
IT.  1922.) 

For  joinery  establishments,  woodwoik- 
ing  factories  and  large  sawmills  probably 
this  is  the  most  important  machine  in 
general  use.  There  are  three  types  of  the 
vertical   spindle,   viz.,   the   French,  tlie 


oi 
ol 


double  and  the  single.  On  accouj 
versatile  adaptation  to  varied  classi 
work  whicli  is  the  most  profitable  t( 
employ  y  The  chief  advantages  otihi 
machine  are  the  vast  amount  ot  jinu 
saved  when  dealing-  with  small  lo  ol 
work  of  various  kinds  and  its  adapta!iit\ 
to  execute  circidar  and  irregular  ni(|d.s 
Mechanical  feeding  of  the  niajria' 
towards  the  cutling  tools  has  nevei  ieei 
successfully  applied  to  this  macliine. 
sequently  tlie  feeding  of  all  kinds  of 
has  to  be  done  by  hand.  Where-  onl; 
moulders  are  in  the  same  shop — i.i-. 
shaper  and  the  four-cutter — it  is  dit 
sometimes  to  determine  which  of  thi 
the  best  to  turn  out  and  finish  nmi 
orders.  Confining  oneself  to  sii 
work,  the  working  of  special  moulds 
several  members  to  the  amount  < 
lineal  feet,  the  two  machine — /.< 
spindle  and  the  four-cutter— may  1h 
to  be  equal  so  far  as  rapidity  of  prodi 
and  convenience  are  concerned, 
ever,  if  200  ft.  of  the  same  mould 
required  to  be  riui,  the  advantages  i 
saving  of  labour  and  rapidity  in  o 
would  certainly  be  more  evident 
using  the  four-cutter.  On  the  other 
if  a  job  of  20  or  40  lineal  feet  onb 
required,  such  could  be  produced  in  me 
third  or  one-half  the  time  which  it  mu1( 
occupy  on  the  four-cutter.  Of  cirse 
these  remarks  are  confined  to  the  woia 
of  comparative  large  moulds  from  "-in 
by  f  in.  to  4  in.  by  3  in.  or  so. 
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l^OTTLED      SUJTLIGHT  (TJie  Eht 

Times,  April  13,  1922.) 
During  the  past  few  days  the  onl 
electrical  advance  which  deserves 
than  a  line  is  the  "-bottled  sun  lilt' 
lamp  invented  by  Juan  Tonuidelli  th 
celebrated  Americo-Spauitalian  iuv 
It  appears  to  constitute  a  sliglit  lui 
])erceptible  advance  on  the  gasfilled  Ittp 
and    possibly    it    may    interest  s 
engineers,   since   it  smooths  away 
lighting  peak.       The  inventor  i- 
frank  about  the  lamp  and  its  perfoin 
Here  are  his  own  words.    "  It  is  a  sel 
taining   incandescent  electric  lidit  tlui 
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will  burn  a  long  time  without  a 
tion  with  any  source  of  electric 
other  than  itself.  The  light  its 
radiated  from  a  minute  metallic  can 
secret  composition."  As  it  can  be 
of  any  size  or  power,  and  burns  for 
years  without  renewal,  it  should  h 
future,  and  we  are  inclined  to  liazai 
opinion  that  that  future  will  be  bet 
rather  tliaii  liehind  it.  Our  only  ciitiisn 
is  that  the  price  of  12s.  vugiiestei  foi 
household  lamivs  is  lathei  high.  Bii 
<h)ubtles^  a  royalty  i-  included  in  :ln> 
We  are  loth  to  cast  any  aspersion  o- th< 
cnterinise  of  onr  liansatlantic  elecicsi 
i-ontemporaries ;  nevertheless,  wc  !ius 
place  on  record  the  fact  that  for  ou  fir* 
knowledge  of  the  new  lamp  we  at  in 
debfed  to  the  New  York  correspoiuhit  o 
the  Daily  Mail,  who  li.-id  it  from  thtVcn 
York  Tribune, 


ENGINEERING  WORLD 


29 


ROAD. 


High  Speed  and  Road  Maintenance. 

•  Whilst  high  speed  in  regard  to  certain 
classes  of  business  motors  would  not  be 
dangerous,  there  is  the  question  of  economy 
to  be  considered  proi^ortionately  in  regai  d 
to  its  road  maintenance.  Even  M^itli 
the  preseiit  speed  limit  it  is  undoubtedly 
true  that  our  heavier  types  of  commercial 
motor  do  a  very  consideral)le  amount  of 
damage  to  anything  but  the  vei-y  best  con- 
sfnicted  roads.  The  writer  has  watched 
roads  which  have  been  remade  A-ery quickly 
depreciate  under  excessively  hea^'y  trattir. 
And  it  has  been  noticed  that  where  drivers 
tiave  had  the  opportunities  of  going  at  a 
g-Qod  pace  the  sooner  did  it  become  neces- 
s'aiy  to  remetal  the  roads.  The  ideal 
movement  of  the  wheels  on  the  roads  is 
the  rolling  movement,  but  when  the  speed 
increases,  and,  by  reason  of  the  action  of 
the  springs,  or  othei'wise,  the  wheels  fail 
to  held  the  road,  a  decided  hammerin<j( 
action  replaces  the  perfect  rolling  motion 
with  very  disastrous  results.  Thus,  we  get. 
roads  with  that  wave-like  effect  that  is 
bkd  for  all  forms  of  motor  traffic.  And, 
bJ  course,  once  the  wave  effect  sets  in  it 
quickly  develops,  even  though  the  traffic 
is  ilot  very  fast. 

We  have  not  liei'e  taken  into  account 
the  loss  through  undue  depreciation  of 
the  motor  vehicles  brought  about  by  such 
al  .bad  state  of  the  road  surface  and  the 
hig'h  speeds  travelled.  Twelve  miles  an 
hour  is  quite  sufHcient  for  a  three  or  four 
ton  lorry  or  other  iyjic  of  vehicle  on  any 
I'dadi  if  solid  tyres  aic  HI  ted.  To  exceed 
this  means  that  road  shocks  and  vibration 
afe  transmitted  to  the  chassis  frame  and 
tnechanism  generally,  willi  a  consec(uent 
increase  in  the  amount  of  wear  and  tear 
and  a  high  repairs  and  i  tqilacemeuts  bill. 
Owners  cannot  afford  anything  of  that 
kind,  and  it  only  adds  to  the  cosi  of  the 
goods  transported. 

The  Solution. 

So  far  as  one  can  see  the  solution  of 
the  road  problem  and,  at  all  events,  some 
of  the  problems  of  the  commercial  vehicle 
owner  and  user,  is  in  the  employment  of 
lighter  types  of  commercial  motors  and 
their  equipment  M'itli  pneumatic  tyres  for 
higher  speeds  than  the  present  legal  maxi- 
mum.   There  would  be  no  difficulty  in  en- 
'  suring  by  proper  organisation  of  traffic 
rthat  the  same  volume  of  goods  would  be 
I  transported  as  cheaply,  or  more  so,  as  by 
;  the  heavier  cars.'   But  it  would  mean  a 
j  saving  in  money  for  the  taxpayer,  and 
[certainly  if  a  motor  tax  is  to  continue  it 
^1  would  be  at  a  lower  rate.    Such  a  reform 
jas  IS  here  outlined  will  not,  in  all  prob- 
;  abrlity,  be  brouoht  about  for  some  time, 
for  there  are  many  factors  that  will  have 
to  receive  careful  consideration.      Tt  is, 
however,  quite  clear  that  the  ciuestion  of 
^  axle  weight  must  be  examined  in  the  light 
qf   road  construction    and  maintenance 
costs.    It  is  quite  easy  to  say,  and  there  is 
much  cogency  in  the  statement,  that  the 
country's  roads  should  be  capable  of  tak- 


ing' ail  the  traftic  that  modern  conditions 
niay  put  upon  them;  but.  on  the  othei- 
hand,  it  is  not  so  much  a  question  of  the 
\()lume  of  traffic  as  the  manner  in  which 
tiiat  traffic  is  sent  along  the  roads.  There 
is  a  very  important  and  vital  difference 
which  is  worth  the  serious  consideration  of 
road  ti'affic  experts. 

The  Butt  "  Extpaordinary  Traffic  " 
Case. 

For  some  years  there  has  been  before 
the  courts  a  case  of  very  considerable  im- 
portance to  the  motor  traction  movement 
— the  case  of  Butt  r.  The  Weston-Super- 
Mare  District  Council.     Butt,  who  is  a 
haulage  contractor  as  wefl  as  a  C[uarry 
ownei-.    used   steam  wagons   for  certain 
short  hauls  and,  so  the  local  council  con- 
tended, set  up  on  a  particular  road  a  state 
of  "  extraordiimiy  traffic,"  with  a  con- 
seiiTient-  extra  expense  to  the  ratepayers 
of  the  district.     The  council  sought  to 
make  Butt  pay  for  the  extra  wear  and 
tear  of  the  roads,  but  he  resisted,  and  as  he> 
was  a  member  of  the  Commercial  Motor 
Users'  Association  he  got  that  body  to 
figlit  his  case  on  the  ground  that  the  roads 
sh()uld  be   maintained  for   modern  traffic 
conditions.      The    association    took  the 
matter  through  the  various  courts  to  the 
House  of  Lords,  where  at  last  judgment 
has  been  given  in  favoiir  of  the  road 
authoritity,  the  Weston-Siiper-Mare  Dis- 
trict Council.    Many  people  in  the  road 
transport  world  feared  that  this  would  be 
the  result,  although  the  Commercial  Motor 
Lsers'  Association  made  a  plucky,  if  ex- 
oensivc,  fight  for  the  principle  Avhich  they 
believed  was  at  stake.      As  a  matter  of 
fact,  the  total  cost  has  proved  to  be  some- 
thing like  £M5.0nn  or  £'16,000.  Recognis- 
ing that  it  would,  or  lather  mi<>ht.  involve 
them   in   heavy  expense,  the  association 
oi-ganised     a     guarantee     fund  which 
anu^junted  to  something  like   ii 0,000  oi 
£11,000.  so  that  £5,000  or  £0,000  has  still 
to  bo  raised.    Such  a  decision  must  mean 
that    haulage    contractors,    motor  coach 
owners,  and  others  have  to  select  their 
I'outes  with  particxilar  care.    Of  course, 
councils  are  inclined  to  close  roads  to  such 
tiaffic  where  they  have  reason  to  fear  that 
the  j-oads  would  not  stand  up  to  it.  What, 
will  be  the  next  step  in  a  problem  of 
this    character   must    depend    upon  the 
futuie  of  the  Roads  Department  of  the 
Ministry  of  Transport,  and  the  additional 
powers — if  any — that  nmy  be  confea-red 
upon  it.       The  Hoads  Department  must 
remain,  and  if  it  takes  a  reasonable  vie^x 
ot  public  transport  requirements,  whilst  at 
the  same  time  protecting  the  interests  of 
the  local  taxpayer,  it  can  do  much  good 
wo]'k. 

Development  of  Road  Work. 

Accordmg  to  the  annual  report  of  the 
Roads  Im])roven).ent  Association  for  1921-22 
the  past  year  has  seen  the  greatest  real 
development  in  the  movement  for  better 
roads  since  the  inception  of  the  association. 
Local  authorities,  it  is  stated,  have  com- 
menced to  resurface  long  lengths  of  road 
with  modern  up-to-date  materials.    A  large 


number  of  roads  are  being  widened  and 
strengthened,  while  in  many  places  new 
connecting  roads  and  bye-roads  are  being- 
constructed.  The  Roads  Department  of  the 
Ministry  of  Transport  have  issued  directions 
to  their  divisional  engineers  to  take  every 
opportunity  to  see  that  local  authorities,  in 
putting  forward  road  improvement  schemes, 
should  allow  for  sucli  super-elevation  round 
bends  and  corners  as  may  be  desirable,  pro- 
viding a  greater  degree  of  safety  to  traffic 
using  the  roads.  The  desirability  that  road 
works,  which  benefit  all  classes  of  the  com- 
munity, should  be  created  and  begun  to 
relieve  spells  of  unemploynxent  in  the  building 
and  engineering  trades  has  long  been 
advocated. 

Although  the  general  consensus  of  opinion 
has  always  been  in  favour  of  such  a  course  it 
has  never  been  carried  out  upon  a  compre- 
hensive scale  until  the  past  year,  when  the 
Ministry  of  Transport  organised  the  recon- 
struction, widening,  and  building  of  new 
roads.  The  definite  commitments  in  respect 
of  these  road  schemes  and  others  in  various 
parts  of  the  country  runs  into  sevei'al  million 
])ounds. 


AIR. 


Civil  Aviation  as  a  Career. 

The  prospects  in  the  various  professions 
have  been  discussed  in  turn  in  the  Times, 
and  Sir  Samuel  Instone  made  an  interesting 
and  practical  contribution  on  the  future  of 
civil  aviation.    He  said: —   '  , 

■  I  tliink  a  great  deal  can  be  done  for  '  our 
sons  '  in  civil  aviation.  It  offers  an  opening 
for  young  men,  and  should  be  supported.  In 
the  late  war  all  the  officers  in  tfic  mercantile 
marine  becanrc  officers  in  the  royal  navy,  and 
their  work  in  defeating  the  submarines  and 
in  other  operations  at  sea  was  of  inestimable 
value.  In  the  next  war,  there  is  every  reason 
to  suppose,  aircraft  will,  be  a  predominant 
factor,  and  the  importance  of  having  an 
adequate  reserve  of  officer  pilots  cannot  be 
over  estimated.  I  tliink,  therefoie,  in  the 
intere.-sts  of  national  security,  the  Govern- 
ment should  grunt  a  .subsidy  to  the  civil 
aviation  companies  to  be  used  solely  for  the 
training  of  pilots,  ,so  th^t,  in  time  of  war, 
there  shall  be  an  adequate  reserve  of  officer 
pilots  to  draw  upon,  in  the,  same  ruanner  as 
they  ha,ye,  dra^Ti  upon^the  officers  of  the 
mercanti'e  marine.  ji^fM,     ,.  ., 

Civil  aviation,  as  it  develops,  will,  on  the 
other  hand,  offer  a  fresh  lease  of  life  to  pilots 
in  the  royal  air  foi'ce  when  they  have  ceased 
to  be  of  value  to  the  fighting  service.  Flying 
m  the  fighting  service  is  a  young  man's  job. 
Fven  in  peace  time,  trainmg  for  air  warfare, 
with  '  stunt  '  flying  and  the  other  risks  that 
Hxust  be  taken,  puts  a  great  strain  upon  the 
nerve,  and  the  useful  career  of  the  fighting 
pilot  comes  to  an  end  at  a  comparatively 
early  age.  In  an  omnibus  '  service,  of  a 
commercial  aviation  company  where  '  safety 
first  '  is  the  principal  consideration,,  his 
career  can  be  prolonged  for  another  10  years, 
and  the  pay  is  good. 


30 


ENGINEERING  WORLD. 


APRIL  22.  1922 


But  we  do  not  rely  entirely  upon  taking 
over  pilots  from  the  royal  air  force.  We 
want  to  train  our  own  pilot  officers  and 
mechanics,  and  for  that  purpose  we  have 
established  a  scheme  of  apprenticeship  for 
boys  leaving  school.  We  have  begun  with 
two  apprentices,  and  we  are  j)repared  to  take 
others.  They  will  wear  a  distinctive  uniform, 
as  officers  in  the  mercantile  marine  do.  The 
articles  of  indenture  are  T  believe,  the  first 
that  have  been  dravm  up  for  a  civil  aviation 
company,  and  from  that  point  of  view  the 
original  document  will  one  day  become 
historic.  They  provide  for  a  premium  of 
£500,  which  need  not  necessarily  be  paid  in 
one  sura  ;  and  the  parents  are  responsible  for 
clothing  and  board  and  lodging.  The  period 
of  apprenticeship  is  three  years,  and  the 
apprentice  receives  as  pocket  money  10s.  a 
week  in  the  first  year,  15s.  a  week  in  the 
second  year,  and  25s.  a  week  in  the  third 
year  The  company  undertake  to  give 
instruction  in  the  profession  of  aviation  at 
their  Waddon  Aerodrome,  Croydon,  or  else- 
where, which  shall  include  a  course  in  the 
engineering  shops  and  flying  instruction 
which  will  enable  the  apprentice  at  the 
termination  of  his  apprenticeship  to  apph 
to  the  .4ir  Ministry  for  a  pilot's  certificate. 
If,  however,  the  apprentice  is  found  to  be 
unlit,  on  account  of  his  state  of  health,  or  for 
other  reasons,  for  final  training  as  a  pilot, 
then,  during  the  last  year  of  his  apprentice- 
ship, the  company  will  instruct  him  solely 
wn'th  a  view  to  his  becoming  qualified  and 
efficient  to  act  as  a  ground  station  engineer. 
If  after  the  determination  of  his  indenture, 
the  apprentice  secures  from  the  Air  Ministry 
a  pilot's  certificate,  the  company  will  employ 
him,  or  use  their  best  endeavours  to  procure 
him  an  engagement  \\  it\i  some  other  recog- 
nised compau}^ 

There  will,  I  believe,  be  a  wide  scope  for 
these  boys.  The  Instone  Air  Line  is  estab- 
liphing  stations  across  the  Empire,  and  as 
soon  as  protection  is  afforded,  and  machines 
are  approved,  station  managers,  technical 
experts  and  spare  pilots  will  be  required." 

Wireless  for  Aeroplanes. 

A  conference  of  representatives  of  civil 
aviation  companies,  pilots  and  Air  Ministry 
officials  was  recently  held  at  Croydon 
aerodrome  to  investigate  the  conditions  of 
safe  flight  on  the  Continental  airway.  The 
majority  of  the  resolutions  that  were  passed 
relate  to  the .  necessity  for  a  much  more 
efficient  system  of  wireless  communication 
than  that  which  has  hitherto  been  employed 
in  connection  with  machines  flying  across  the 
channel.  This  new  attitude  represents  a  very 
important  forward  step  on  the  part  of 
aviation  firms,  who  have  previously  shown  a 
lamentable  indifference  to  this  aspect  of 
commercial  flight.  During  the  past  three 
years  the  civil  department  of  the  Air  Ministry 
has  alone  been  concerned  with  the  problems 
of  aircraft  wireless,  with  the  result  that  the 
whole  question  of  the  equipment  of  com- 
mercial machines  has  been  s flowed  to  drift 
into  the  hands  of  one  particular  wireless 
company,  who  were  thus  virtually  endowed 
with  monopoly  rights  in  the  manufacture 
of  aircraft  wireless  apparatus. 

The  most  important  of  the  resolutions 
referring  to  the  need  for  efficient  wmless 
organisation  are  those  which  advocate  the 
prection  of  additional  ground  wii'eless  and 


weather  reporting  stations  on  the  London - 
Paris  airway  (preferably  on  the  French  side), 
and  the  equipment  of  all  commercial  aero- 
planes with  wireless  telephones.  These  pro- 
posals are  of  real  importance.  A  prompt  and 
efficient  distribution  of  wireless  telephonic 
weather  reports,  capable  of  being  easily 
intercepted  by  every  machine  within  range, 
is  essential  to  any  service  operating  under 
such  erratic  weather  conditions  as  those 
which  obtain  on  the  London-Paris  route. 

Although,  however,  there  is  reason  for 
satisfaction  in  these  signs  of  awakening 
interest  on  the  part  of  civil  aviation  com- 
panies in  aeronautical  wireless,  it  is  to  be 
regretteel  that  no  reference  was  made  in  the 
course  of  the  conference  to  the  necessitj- 
for  a  wider  application  of  the  principles  of 
'■  direction -finding  "  wireless  in  guidine 
machines  during  flight.  There  are  two 
general  methods  of  navigating  moving  craft 
by  wireless.  By  one  method  the  machine 
transmits  signals  from  the  air.  and  ground 
stations,  equipped  with  direction-finding 
apparatus,  ascertain  its  position  from  these 
signals  and  communicate  the  result  to  the 
machine.  The  other  method  works  reci- 
procally' :  a  number  of  ground  stations 
transmit  signals,  and  the  j^ilot  or  navigator 
of  the  machine  (which,  in  this  case,  carries 
the  direction-finding  instruments)  takes  a 
bearing  on  each  of  the  transmitting  stations 
and  thus  plots  his  own  position,  which 
will  lie  at  the  point  of  intersection  of  these 
bearings. 

A  simple  modification  of  this  latter  system 
enables  a  machine  to  fly  dii'fct  to  any 
particular  wireless  transmitting  station 
sending  continuous  or  intermittent  signals. 
It  is  this  application  of  directional  wireless 
that  lends  itself  particularly  to  the  needs  of 
short-distance  flying.  The  present  route 
to  Paris  is  conducted  in  two  stages — direct 
to  Boulogne,  and  thence  direct  to  Paris. 
If  a  transmitting  station  were  erected  at 
each  of  these  points,  a  machine  fitted  with  this 
form  of  dii-ectional  apparatus  (which  is 
neither  unduly  heavy  nor  difficult  to  operate) 
could  accomplish  its  journey  in  the  shortest 
possible  time,  and  under  any  conditions  of 
bad  visibUity,  i.e.,  fog,  mist,  low  clouds,  snow, 
etc.  The  writer  of  these  notes  has  navigated 
numerous  machines  over  land  and  water  by 
this  method  several  years  ago. 

No  system  of  directional  wireless,  however, 
is  directly  capable  of  guarding  against 
collision  in  fog  or  clouds.  That  is  the 
function  of  the  wireless  telephone.  The  pilots 
of  two  machines  approaching  each  other 
fi'om  opposite  directions  would  mutually 
arrange  to  fly  at  different  altitudes  until 
after  they  had  passed  each  other.  So  far, 
direction-finding  instruments  are  only 
capable  of  giving  lateral  guidance.  Hitherto, 
the  indifference  of  civil  aviation  firms  to  the 
problems  of  aircraft  wireless  was  based  on 
ideas  of  false  economy.  Wireless  instruments 
meant  extra  weight,  and  extra  weight  meant 
smaller  carrj'ing  capacity,  which,  in  turn, 
meant  smaller  cash  receipts.  That  was  the 
old  false  argument  of  those  whose  near- 
sighted |)olicy  (lemande  el  quick  returns.  But 
wireless  is  coming  into  its  o\\n  at  last  :  civil 
aviation  companies  are  bcgmning  to  learn  a 
lesson  which  they  might  long  since  have 
learned  from  any  shipping  company  for  the 
asking. 


French  Competition  for  Aeroplane  IVSotors. 

The  rules  regulating  the  competition  fe| 
aeroplane  motors  of  great  endurance  hav 
now  been  published.    The  competition 
due  to  the  initiative  of  the  French  Coit 
mittee  for  Aerial  Propaganda,  which  lit 
offered  a  prize  of  a  mfllion  francs,  anotl  ( 
million  francs  in  prizes  being  offered  by  tt 
Under-Secretary  of  State  for  Aeronautics  f( 
French  motors  exclusively.    Entries  will  I 
received  up  till  December  1,  1922,  with  tl 
usual  fee,  and  up  to  December  1,  1923,  f, 
double  fees,  the  competition  beginnmg  c 
March  1,  1924.    It  is  open,  says  Renter,  t 
French  constructors  and  to  constructors  i: 
countries  belonging  to  the  League  of  Natio)  n 
Internal-combustion    engines,  from  350  i 
450  h. p.  must  first  undergo  a  trial  of  fi^ 
hours,  followed  by  a  test  of  two  hours 
flight.    The  motors  will  be  classed  after  i 
endurance  test  of  240  hours  on  the  groun 
in  periods  of  eight  consecutive  hours  in 
maximum  period  of  100  days.    The  moli 
which  is  classed  first  will  be  bought  at  tl 
prize  of  Fc.  1,000,000  by  the  French  Cor 
mittee    for    Aerial    Propaganda.     If  tl 
constructor  is  a  foreigner,  the  State  will  hp'! 
the  option  of  buying  the  exclusive  man 
facturing  rights. 

Aviation  Mishaps. 

It  i.^.  with  regret  that  we  have  to  record  t  j 
death  of  Sir  Ross  Macpherson  Smith  an, 
Lieutenant  James  Mallet  Bennett,  who  we! 
killed  at  Brooklands  in  the  crash  of  Vick(  ■ 
Viking  amphibian  aeroplane,  in  which  li 
Ross  Smith  and  his  brother  proposed  c 
attempt  a  round-the-world  flight.    At  ti» 
inquest  it  was  stated  by  Captain  Star  If/ 
Cockerell,  the  test  pilot  for  Vickers,  that  }, 
had  seen  the  machine  from  the  beginning  I 
its  building  to  the  end,  and  after  its  maidlj 
flight  he  was  satisfied  that  the  machine 
perfect  in  every  respect.    As  regards  ti 
engine   and   the   aeroplane   itself.  Captii 
Cockerell  stated  that  he  watched  Sir  Il<i 
take  the  machine  off,  which,  at  a  height  I 
about  1,500  to  2,000  ft    was  noticed  in  i 
spin.      At    approximately     1.000  ft.  ii 
machine  started  to  stop  the  spin  and  bes< 
again  immediately.    The  spin  increased  a  I 
ultimately   became   a   dive,   and   at   1  bt 
developed  into  a  nose  dive,  and  the  mach  * 
crashed.    After   the    accident   no   dele  s 
could  be  detected  in  any  of  the  parts,  and  13 
actual   controlling   parts    were    al  soh<t  f 
intact.    There  was  no  evidence  to  show  i8 
cause  of  the  .spin,  but  there  was  no  doult  tl  fc 
Sir  Ross  Smith  had  not  sufficient  di&taneeD' 
get  out  of  the  spin. 

A  further  accident  occurred  at  the  seici 
CroA'don  aviation  meeting  prcmcted  Ia  ^ 
Royal  Aero  Club.  In  the  first  race  H. 
Long,  in  a  Martinsyde  and  R.  S.  Can  oil.  Q 
an  S  E.V.A.  machine  had  slight  mishaj  s  ii 
landing,  one  breaking  the  under-carria!.cW 
his  machine  and  the  other  the  tail.  Am  t  jr 
accident  occurre^d  at  the  end  of  the  thki 
event,  Vice-Admiral  Mark  Kerr  having  a  nef- 
dive  into  the  ground  close  to  a  hedge.  | 


Contributions,  correspondence,  and  suggestions  H 
be  welcomed,  our  desire  being  to  encourag  • 
closer  association  between  our  readers  and  c* 
selves  THE  EDITOR. 

I 


^p^iL22.i922  ENGINEERING    WORLD.  31 

I 

::  Shipping  News.  :: 


.atest  Shipbuilding  Returns. 

The  outstandm<j;  feature  of  the  Lloyd's 
iegister  yfiipbaiidmg  Returns  for  the  quarter 
nded  ^[arch  3ist  is  a  world-wide  decrease 
nd  suspension  of  shipbuilding.  The  mtr- 
hant  tonnage  returned  as  under  construction 
1  tlie  United  Kingdom  at  the  end  of  the 
■eriod  amounts  to  2,235,998.  I'his  repre- 
ents  a  reduction  of  about  404,000  tons,  com- 
iiared  with  the  total  at  the  end  of  the  jjrevious 
uarter  ;  but  in  present  conditions  even  those 
reduced  figures,  it  is  stated,  cannot  be 
egardcd  as  a  true  index  of  the  activity  of  the 
_iiipbuilding  mdustry  in  the  near  future. 

The  total  includes  a  considerable  amount 
f  tonnage  (017,000)  on  which  work  has  been 
fuspended  for  some  time,  quite  apart  from 
ny  delay  arising  from  the  present  disjjute  in 
lie  shipbuilding  and  cngineermg  industries. 
)eductmg  this  amount  in  order  to  enable  a 
■oinparison  to  be  made  with  figures  for 
.lOrmal  times,  the  tonnage  actually  under 
onstruction  in  the  United  Kingdom  now 
mounts  to  1  619,000.  The  average  tonnage 
\ncler  construction  during  the  12  months 
mmediately  preceding  the  war  was  1,8£0,GC0 
'-i.e.,  271,000  tons  more  than  the  present 
.  igures . 

I  The  total  merchant  tonnage  buUding 
j"  broad  is  1,443,624,  but  this  includes  about 
:  25,000  tons  upon  which  work  has  been 
i'uspended,  leaving  about  1,118,000  tons 
!  ctually  under  construction.  The  country 
l^'here  the  largest  amount  of  work  is  sus- 
iiended  is  Italy,  such  tonnage  amounting  to 
"aore  than  half  of  the  total  tonnage  under 
I  onstruction  in  that  country.  This  decrease 
I  ffects  most  countries,  but  especially  the 
[inited  States  of  America,  in  which  country 
j  be  tonnage  now  uneler  construction  is  only 
l'^  per  cent  of  the  total  building  there  in 
I  larch,  1919. 

[  The  returns  show  that  there  are  at  the 
I  resent  time  95  steamtrs  and  motor  vessels, 
jich  of  over  1,000  tons,  with  a  total  tonnage 
H  615,390,  under  construction  in  the  A\orld 
'  )r  the  carriage  of  oil  in  bulk  Of  the  total 
t4,  of  416;564  tons,  are  under  construction 
j'l  the  United  Kingdom.  The  vessels  now 
||uilding  which  are  to  be  fitted  with  internal - 
hmbiistion  engines  amount  to  293.523  tons. 
I  Of  the  total  tonnage  given  as  being  under 
[Histruetiun  in  the  world — which  total 
fadudes  vessels  the  construe  tion  of  which 
[lis  not  actually  been  ccmmeneed,  and  also 
■'I  vessels  of  less  than  lOU  tons— 2,396,073 
/e  under  the  inspection  of  the  society's  sur- 
iJyors,  with  a  view  to  classification  in  Lloyd's 
.egister  Book. 

nited  States  Shipping. 

(By  Ouk  Own  Coekespondkxt.) 
i  Taking  as  an  example  the  Lacouia,  the 
ficials  of  the  Cunard  Line  gave  an  in- 
■restiug    comparison     the     other  day 
I  itween  the  ship  in  pre-war  days  when  she 
[  lined  coal  and  to-day  when  she  is  con- 
U^rted  into  an  oil  burner.      The  entire 
.achinery  space,  with  fuel  bunkers,  in  the 
ship,  is  ahout  40  per  cent  less  than  that 
the  old  vessel.    Most  of  this  saving  in 
mee  results  from  the  use  of  oil  fuel, 
hich  can  be  stored  in  the  ship's  double 


l)oltoiii  iaiiks,  taking  the  place  of  ballast 
watei'  usually  carried  there.  The  corres- 
ponding space  occupied  by  boilers  and  coal 
i)unkers  in  the  pre-wai'  vessels  is  available 
for  caigo  in  the  new  ship,  and  this  is  space 
at  the  fullest  part  of  the  vessel.  A  second 
funnel,  with  its  hatch  and  casing-,  passing- 
through  all  the  decks  not  being  necessary 
in  the  new  vessel  leaves  the  space,  which 
would  otherwise  be  required  available  for 
}>assej'ig'er  aceomniodation,  public  rooms 
and  sn  f)n.  This  peiinits  of  a  more  pleasing; 
and  simple  arrangement  to  suit  the  re- 
quirements of  the  ocean  traveller,  and  all 
adds  to  the  comfort  and  pleasure  of  a 
voyage. 

The  Shipping  Boaid  reports  that  it  has 
cut  its  loss  for  the  month  of  February  to 
■'i,089,459  dols.,  which  compares  with  a 
monthly  loss  of  some  12,000',00O  dols. 
under  the  old  regime.  The  board  has  also 
ordered  plans  and  specifications  prepared 
for  the  reconditioning  of  the  ex-German 
Iiasseugei-  liners  Agamemnon  and  Mount 
V'erno:!.  The  decision  as  to  whether  not 
the  ships  will  be  converted  into  oil  burners 
and  restored  to  the  North  Atlantic  sem-ice 
in  conjunction  with  the  Leviathan  will 
depend  upon  the  cost. 

The  revival  of  a  general  cargo  service 
from  North  Atlantic  poi-fs  to  Cape  Town 
and  East  Africa  has  been  restored  by  the 
i'hnerg-ency  Fleet  Corporation  to  the  Ship- 
ping Board,  and  the  ships  have  been  tenta- 
tively allocated  to  the  Mallory  Tianport 
Co.,  of  iSew  York. 

What  was  descri'oed  by  railroad  oihcials 
as  the  first  concert  to  be  given  for  pas- 
sengers on  lailroad  trains  was  heard  this 
week  by  about  400  passengers  on  a  Dela- 
ware Lackawana-  and  AVestern  train,  which 
was  equipped  with  radio  apparatus.  The 
concert  was  given  by  Cornell  University. 

The  feature  of  an  otherwise  dull  w-eek 
in  shipping-  matters  was  the  hearing  by  a 
Comiiiittee  of  Congress  on  the  Ship  Sub- 
sidy Bill.  The  hearing-  was  opened  by 
Mr.  Albert  D.  Lasker,  chairman  of  the 
United  States  Shipping  Board,  reading  a 
statement  which  covered  51  typewritten 
sheets.  After  confessing  that  Government 
operation  was  a  costly  failure  which  had 
driven  private  owners  from  the  seas,  he 
recited  the  baard's  findings  on  the  needs 
of  a  subsidy.  It  is  no  use  repeating  the 
time-worn  arguments  here.  Chainnan 
Lasker  had  nothing  new  to  add  to  them. 
Thou.gh  the  advocates  of  a  sub>idy  have 
strongly  resented  statements  to  the  effect 
that  the  policy  tliey  advocated  would  cost 
the  taxpayer  50,000,000  dols.  a  year,  Mr. 
Laskei  was  forced  to  admit  that  the  figure 
would  come  to  at  least  46,000,000  elols. 
On  the  other  hand,  it  is  pretty  conclu- 
sively shown  by  others  entitle:!  to  speak 
with  authority,  such  as  the  Journal  of 
Commerce  (New  York),  that  the  plan  if 
ndopted  will  drain  the  public  Treasuiv  to 
the  tune  of  212,000,000  a  year,  of  which 
the  subsidy  item  would  be  50,000,000  dols. 

Wo}-iti's  New  Merchant  Flags. 

Many  new  flags  have  now  come  into 
existence  as  a  result  of  the  numerous 
national  and  government  changes  brought 


ab:)ut  by  the  world  war.  There  are  not  as 
yet  to  be  found  in  any  international  signal 
book.  The  following  are  the  new  or 
altered  mei chant  service  flags  :  — 

Finland  :  A  blue  ca-oss  in  a  white  field. 

Soviet  Russia  :  Bright  red,  in  the  top 
left-hand  corner  the  five  letters  in  gold 
"  T{  .S.i' .S.R.,"  which  stand  lor  Ilusskaja 
Socialistitscheskaja  Federationa  ja  Sow- 
jetskaja  liespublika. 

Estlaiid  :  Three  lengthwise  fields,  blue, 
black  and  white. 

].,ettland :  Three  lengthwise  fields, 
bright  red,  white,  and  bright  red. 

Lithuania  :  Three  lengthwise  fields, 
yellow,  green,  and  brigiit  red. 

Poland  :  Two  lengthwise  fields,  white, 
and  bright  red. 

Jugo-Slavia:  Three  lengthwise  fields, 
blue,  white,  and  red. 

Ozecho  -  Slovakia :  Two  lengthwise 
stripes,  white  and  red. 

Iree  State  of  Danzig:  Ked  ground  with 
two  white  crosses  and  gold  crown  above  on 
the  red  giouml  cdose  to  the  staff. 

Memel  :  Two  lengthwise  fields,  yellow 
and  bright  red.  In  the  upper  yellow  field 
close  to  the  stafi'  are  the  State  Arms,  a 
lighthouse  between  two  buoys  with  a  ship 
below. 

Germany:  The  old  black-white-red, 
with  the  addition  of  a  corner  in  black-red- 
yellow. 

Iceland:  White  cross  in  a  blue  field, 
with  a  reel  cross  in  the  white. 

Chinese  Republic :  Five  lengthwise 
fields,  red,  yellow,  blue,  white  and  black. 

Egypt  :  Red  ground  with  three  white 
lialf-nioons  on  the  left,  with  a  white  star 
in  each  half-nioon. 

Sarawak  :  Yellow  field  with  a  cross  of 
which  the  right  half  is  red  and  the  left 
lialf  black.    In  the  cross  a  gold  crown. 

Siam  :  Five  lengthwise  fields,  red, 
white,  blue,  white,  and  red.  ■ 

A  Challenge  to  British  Shipping. 

In  dealing  with  the  rej^ort  of  the  Manage- 
ment Corporation  of  the  Port  of  Hamburg, 
the  Journal  of  Commerce  shipping  corres- 
pondent makes  some  interesting  observations 
upon  the  relationship  in  which  American 
shipping  stands  to  our  owti  maritime  position. 
It  is  perhaps  not  realised  by  the  shipping  and 
commercial  communit\'  generally  that  the 
United  States  of  America  Avas  once  upon  a 
time  a  shipping  nation.  In  the  year  1860  the 
shipping  owned  by  the  United  States  regis- 
tered for  the  oversea  trade  amounted  to  no 
less  than  2,546,237  gross  tons.  She  was 
evidently  not  destined  to  play  the  role  of  a 
maritime  nation,  however,  for  in  10  years  this 
respectable  figure  was  reduced  by  almost  half, 
to  1,516;800  tons,  and  by  the  year  1890  the 
United  States  of  America  had  entirely  ceased 
to  count  in  world  shipping,  her  total  foreign- 
going  tonnage  being  onl}-  946,695  tons. 
Moreover,  in  1902,  while  Great  Britain 
carried  32,250,174  tons  of  her  own  trade  out 
of  a  grand  total  of  49,820,674  tons,  the 
United  States  was  carrying  in  her  own 
bottoms  3,955,515  out  of  a  total  U^.S.  export 
of  24,182,104  tons. 
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As  we  all  know,  the  rise  of  U,S.  shipping 
was  startling  indeed,  and  we  are  faced  to-day 
by  the  amazing  fact  that  the  United  States 
of  America  possesses  a  mercantile  marine,  in 
addition  to  the  great  lakes"  tonnage,  of 
14,753,072  tons,  in  comparison  with  our  own 
19,571,554,  and  the  additional  21  millions 
owned  by  the  Dominions. 

The  question  has  often  presented  itself  to 
the  commercial  classes  of  this  country,  will 
the  United  States  prove  a  serious  rival  to 
Great  Britain,  and  will  ,she  indeed  run  us 
close  for  the  premier  position  in  the  world's 
shipping  I  Some  recent  disclosures  with 
respect  to  the  functioning  of  the  U.S.  shipj^ing 
trade  is,  I  think,  a  sufficient  answer  to  the 
last  question,  and  I  would  furthermore 
venture  the  opinion  that  the  States  will 
never  prove  a  really  serious  rival  to  British 
shipping.  The  reason  may  be  said  to  be 
two-fold. 

1 .  It  has  been  seen  that  the  United  States 
was  previously  a  shipping  nation  of  no  mean 
order,  but  owing  to  excessive  cost  of  building, 
and  in  all  probability  the  absence  of  the 
traditional  instinct  and  experience  which  has 
made  this  country  prominent  in  maritime 
affairs,  she  declined.  The  same  factors  lioUl 
good  to-day. 

2.  The  position  she  has  gained  in  the 
uiaritime  world  is  an  unnatural  one  :  it  was 
evolved  through  force  majeure — the  creation 
of  an  enormous  maritime  fleet  without  the 
need  for  it  for  her  owii  use.  Tt  has  not  risen 
and  developed  through  the  slow  process  of 
ordinary  economic  laws,  and  i  being  an 
abnormally  created  organisation  it  will  have 
to  struggle  for  existence  amid  conditions  to 
which  it  is  by  no  means  suited.  Moreover, 
the  very  efforts  which  the  U.S.  Shipping 
Board  are  making  through  the  application  of 
the  impossible  provisions  of  the  Jones's  Act 
and  the  Subsidies  Bill  are  destined  to  defeat 
their  own  object — for  protection  of  such  a 
virulent  character  must  of  necessity  react 
upon  its  promoters. 

Furthermore,  the  United  States  is  too  far 
removed  from  what  is  after  all  one  of  the 
chief  centres  of  world  trade,  the  Continent  of 
Europe  and  the  Middle  East,  and  in  her 
rivalry  with  this  country  it  has  been  seen 
already  that  in  our  great  exporting  asset — 
the  coal  which  enables  us  to  fetch  and  carry 
in  other  markets  more  cheaply — she  cannot 
hold  her  own. 

We  have  no  hesitation  in  affirming  that  10 
years  hence,  when  the  United  States  has  once 
more  found  her  level  as  a  maritime  nation, 
whatever  that  may  be.  it  will  certainly  be  far 
below  her  present  position,  and  Germany  will 
once  more  be  our  serious  rival.  What  she 
has  akeady  accomplished,  handicapped  as 
she  is,  in  establishing  shipping  lines,  is  at 
present  of  little  mom.ent  except  as  showing 
the  efforts  of  which  she  is  capable.  The 
factor  which  tells  is  the  spirit  in  which  she  is 
going  to  work,  and  what  we  in  this  country 
would  do  well  to  observe  and  to  digest  is  the 
underlying  factors  which  indicate  the  manner 
and  the  spirit  of  her  progi-css,  and  these  may 
be  found  in  the  report  to  which  I  have  referred 
above.       "   , '  . 

In  the  port  of  Hamburg  alone  during  the 
year  11)21  the  incoming  shi[)ping  traffic  with 
cargoes  showed  an  increase  of  4.538,000  tons 
on  the  previous  year  ;  the  total  was  8,225,490 
tons,  being  62  per  cent  of  the  total  for  1913, 
At  the  end  of  the  year  1921,  2G  lines  were 
plying  to  the  port  of  Hamburg  flying  the 


German  flag,  which  was  able  to  claim  no  less 
than  1,896,000  tons  of  shipping,  or  very 
nearly  double  the  tonnage  for  1920. 

In  1920  there  was  an  average  of  9,697  work- 
men engaged  in  stevedoring  and  the  various 
phases  of  labour  apjiertaining  to  the  handling 
of  ships  in  harbour.  In  1921  this  number 
was  increased  to  15,628. 

There  are  many  interesting  factors  dis- 
closed in  this  report  of  the  Hamburg  Port 
Authorities  \\'hich  show  that  Germany  is 
going  ahead  with  characteristic  vigour.  The 
fact  that  the  average  total  of  men  ])er  working 
day  has  increased  from  9,000  in  1920  to 
15,000  in  1921  is  evidence  of  a  steady  and, 
indeed,  a  rajjid  progress  towards  the  aim 
M'hich  no  doubt  exists  to  make  Hamburg 
once  more  the  premier  Continental  shipping 
port.  There  are  in  the  report,  however,  at 
least  two  features  with  which  British  em- 
ployers may  console  themselves.  There  has 
not  yet  been  a  return  to  pre-war  efficiency  of 
working,  a  fact  with  which  we  are  also  familiar 
here,  and  wages  have  risen  in  a  gi'eater  pro- 
portion than  the  cost  of  living. 

What  can  we  do  to  meet  this  competition 
which  is  bound  to  come,  and,  indeed,  to  meet 
the  competition  of  the  Continent  generally, 
in  offering  facilities  for  shipping  to  seek  our 
ports  '.  What  port  on  the  North-East  Coast, 
for  instance,  can  compete  with  Rotterdam,  or 
even  Antwerp,  in  the  way  of  discharge 

The  efficiency  of  the  coal  staiths  on  the 
North-East  Coast  and  in  the  Tyiie  in  jjarti- 
cular,  of  course,  are  not  disjnited.  but  when 
it  comes  to  biinkering  a  vessel  alongside,  say, 
Newcastle  quay,  here  we  find  the  Continent 
far  ahead  of  us  again.  The  cost  here  is  some- 
thing like  7s.  6d.  jier  ton.  whereas  the  opera- 
tion in  Rotterdam,  where  the  coal  is  taken 
from  craft  and  again  by  patent  elevator  is 
shot  into  any  bunker,  is  done  for  7d.  or  8d. 
per  ton.  One  may  confidently  affirm,  there- 
fore, that  it  is  not  the  enterprise  or  the  ability 
of  our  shipowners  which  will  be  lacking  when 
the  fight  for  supremacy  comes,  but  our  effete 
])ort  appliances  and  port  customs,  coupled 
with  the  stiff-necked  attitude  of  our  port 
workers,  whose  methods  of  working  as  well 
as  their  wages  are  as  yet  a  standing  menace 
to  the  development  of  British  trade. 

It  is  also  expected  of  the  port  and  dock 
authorities  to  exert  themselves  to  revise  the 
methods  and  scrap  obsolete  apjjlianees  and 
generally  to  speed  up  the  methods  of  working 
if  we  are  to  meet  successfully  the  competition 
which  will  assuredly  eventuate  from  the 
nation  which  eight  years  ago  was  engaged  m 
making  good  as  the  second  shipping  nation 
of  the  world.  —  .  ^  r 


INSURANCE. 


Automatic  Sprinkler  Installations. 

The  insurance  offices  have  been  to  some 
degree  a)  least  responsible  for  ihe  develop- 
ment of  the  automatic  .sprinkler,  and  a 
paper  which  was  prejiared  I'ecently  by  Mr. 
W.  H.  Haslam  Walker,  to  be  read  to  the 
Metro])o]itai)  Distiici  of  the  Corporatioti 
of  Insuriuice  Brokers,  dealt  cliiefly  with 
spiinkler  installations.  He  emphasised 
the  fact  thai  ])ievent ion  of  fire  waste  was 
a  matter  of  national  importan,ce.  Loss  by 
fire  might  be  covered  by  insui'ance,  and 
consc(j\iently  individual  fiiins  might  not 
suffer  in  the  event  of  a  fire,  but  the  loss 
hail    ultiniateK-    to    lie    piiid    foi-   by  the 


nation.  Anything,  therefore,  that  teude 
to  reduce  fire  Avaste  should  receive  th 
attention  of  the  nation  as  a  whole,  ranc 
more  particularly  insurance  brokers,  on 
of  whose  duties  was  to  advise  clients  ii 
this  jespect. 

In  order  to  pievent  the  spread  of  fijt 
they  had.  for  tlie  common  use  of  all,  th 
vai'ious  fire  brigades  of  the  country ;  the 
had  aLso  buckets,  chemical  extincteur.s 
liydi-ants  and  hose  on  individual  premises 
all  of  which,  however,  depended  upon  tht 
human  element,  and  asregaids  buckets  an 
extincteurs,  he  always  felt  that  in  man 
buildings,  even  assuming-  soine  workmai 
or  other  to  be  ijresent  when  fire  breaks  out 
there  would  be  a  great  temptation  for  tli 
man  to  fly  fiom  the  place  instead  o 
attempting  to  ])ut  the  fire  out.  He  di 
not,  by  this  statement,  intend  to  couve 
that  such  ai)paratus  was  useless,  but  simpl 
that  in  certain  cases  it  might  not  be  wori 
the  discount  usually  allowed  for  i+s  pres 
ence,  or  the  trust  the  owner  placed  in  it 
The  use  of  such  appliances  was  dependen 
entirely  on  the  ])]  eseuce  of  some  person  o 
the  spot,  and  as  a  huge  number  of  fire 
bloke  out  at  night  w]ieu  the  works  wer 
closed,  they  were  useless.  Automatic  fir 
alarms  worked  both  day  and  night,  but  a 
they  simply  informed  one  that  a  fire  wa 
in  jnogress  and  did  not  of  themselves  star 
to  (>xtinguish  fires,  they  were  not  so  use 
ful  as  auioniatic  sprinkler  installations. 

The  great  advantage  (jf  automati 
s])iinkler  installations  over  all  other  form 
of  extinguish ing  appliances  was  that  the 
came  into  action  almost  immediately,  an 
furthermore,  that  they  poured  water  o 
the  seat  of  tlie  file  automatically.  AVhen 
brigade  arrived  at  a  fire  it  might  be  diffi 
cult,  owing  to  the  presence  of  smoke,  t 
find  the  exact  location  of  the  fire,  an 
before  that  could  be  done  quite  a  larg 
amount  of  useless  water  might  hav 
poured  over  valuable  stock,  and  wate 
damage,  as  everyone  knew,  was  just  a 
l)ad  from  the  wa.ste  point  of  view  as  .fir 
damage. 

He  proceeded  to  tiace  the  evolution 
the  sprinkler  from  the  eai-liest  type,  whic 
consisted  merely  of  a  series  of  pipe 
])laced  near  the  ceiling  and  pierced  witi 
number  of  holes — down  to  the  A-ery  e 
i-ient  automatic  sprinklers  of  the  prese 
<hiy. 

■  He  described  in  detail  the  constructi 
of  some  of  the  better  known  sjirinkler 
and  enumerated  those  at  present  approve 
by  the  Fire  Offices  Committee,  whog 
rules,  he  pointed  out,  were  the  oul.y  on 
for  sprinkler  installations  followed  in  th" 
country.  The  paj)er  also  dealt  with  wat 
supplies,  care  and  inspection  of  install 
tions,  and  the  classes  of  risk  suitable  f 
this  kind  of  protection. 

He  concluded  by  saying  that  many 
his  hearers  Avould  doubtless  already 
acquainted  Avith  sprinklers,  but  if  he  h 
.succeeded  in  arousing  interest  in  tlie  si 
ject  amongst  any  of  those  present  he  wo 
feel  that  any  time  tliis  paper  had  tak 
him  to  draAv  up,  had  been  amply  repai . 
One  of  the  best  Avays  in  which  a  liiok 
could  justify  liis  existence  was  by  acti 
as  a  counsel  in  all  matters  apjiertaining 
the  prevention  of  fire,  and  certaiul;\- 
that  particuhir  foi-m  whicli,  in  his 'co^ 
sideralion  at  least,  Avas  its  highest  form 
namely,  the  automatic  spiinkler  instalia 
t  ion . 
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M  GENERATORS. 

)86.  —  F.  KusiiTON,  4u,  SUition  RoatI,  and  W. 
;ley,  54,  Bolton  Road,  both  in  Keaisley.  near 
. — Xoveml)er  17.  1920. — An  expaiisioTi  joint 
'n  tile  front  end  of  a  Lancasliirt'  lioiler  or 
ce  and  the  setting  is  formed  liy  a  nnmher  of 
adapted  to  he  forced  against  tlie  joint  pack- 
r  toggle  levers  acted  upon  by  weiglits.  The 


1     1  i:      ;  1 

a  are  pressed  against  the  joint  packing  ii 
|'!gle  levers  /  hinged  to  the  blocks  and  to 
ikts  g  clamped  to  the  boiler"  flange  /j'.'  'Die 
i;  levers  are  drawn  towards  their  straight-lino 
'  y  links  /'  acted  upon  by  weighted  levers  /.•. 

ggle  levers  carrying  the  blocks  forming  the 
iKiround  the  blow-down  recess  in  are  forced 
i'  the  packing  liy  weight  </  suspended  from  a 
1|  '  connected  to  the  level's. 

Mngs. 

«!!93._W.  W.  Douglas  and  C.  Ray.  r,f 
u|s  Motors  Ltd..  Hanham  Road.  Kingswood. 
Sf— October  1!;)20. — In  a  roller  bearing  for 
t  !Cting-rod  end  comprising  a  cage  r  receix  ing 
l>'d  on  each  side,  the  cage'is  formed  in  halves 


re  assembled  in  position  in  the  bore  of  the 
l>  when  the  latter  has  been  threaded  on 
t-    Portions  /  are  removed  from  the  crank 
at  I  •  ;?  >"^^''tio»  of  the  rollers.    Axial  move- 
aiik,   ■      ''^'^^''^        prevented   by   means  of 
Is  '''iiRs  (J,  h.  fixed  to  the  cage  by  screws  or 


rivets  k  and  l.ving  on  the  '  sides  of  the  rod  end. 
The  rings  may  be  threaded  on  the  shaft  or  may  be 
made  in  halves,  with  inteilocking  ends,  the  joints 
of  the  rings  and  cage  beioj^  arianged  so  tliat  the 
halves  of  the  cage  are  fixed  Ingetlier. 

LOCKING  NUTS. 

174,836. — Butlers  Ltd..  Gnmge  Road.  ;ind  A. 
Hep;ves,  133,  Somerville  Road,  Ivoth  in  Small  Heath. 
Birmitigham. — December  20,  1920. — A  nut  d  is 
lucked  to  a  bolt  h  bv  an  internally  serrated  conical 


vane  17  draws  in  a  fresh  charge  through  ports  6,  6c. 
The  outer  fixed  cylinder  may  be  lagged  or  water 
cooled. 

TURBINES. 

174,996. — British  Thomson-Houston  Co.  Ltd., 
83,  Cannon  Street,  London. — (Geiivral  Electric  Co. ; 
Scfirnectad;/,  Xiw  Yorl-,  U.S.A.). — October  25, 
1920. — Blade  rings  are  formed  by  building  up  a 
complete  structure  of  blade  pieces  10,  Fig.  3,  and 
distance  pieces  11  and  welding  the  whole  together. 


w;islier  a  which  is  pressed  into  engagement  with 
the  lioll.  having  projections  a-  which  are  bent  int() 
engagement  with  slots  r-  oil  an  embracing  washer 
whicli  lits  over  the  nut  and  lies  flatways  on  the 
(■(jinprcsseil  waslier  ii. 

ROTARY  ENGINES. 

175.012. — A.  C.  Smith.  Empire  Workis.  Shepherd's 
Bush  Station,  London. — Novembei'  2,  1920. — .\ 
I'ota-ry  engine  of  the  intermittent  alailment  type 
comprises  an  outer  fixed  cylinder  in  which  rotates 
:i  cylindei'  with  two  diametrically  op})osite  vanes 
extending  inwardly  to  a  spindle  rotating  in  and 
having  two  diametrically  opposite  vanes  extending 
to  the  periphery  of  the  rotai'y  cylinder,  together 
with  means' to  permit  the  rotation  of  the  spindle  in 
one  direction  only.  The  spindle  12.  19  rotates  in 
bearings  10.  11  formed  in  the  end  walls  8,  9  of  th(i 
rotating  cylinder  7  and  its  vanes  14,  15  extend  to 
the  ])eripliery  of  the  cylinder  7.  The  spindle  is 
connected  by  a  spring  18  \yith  the  cylinder  7.  and 
at  its  other  end  carries  a  member  20  wdiicli  engages 
a  fixed  toothed  ring  22  by  means  of  rollers  21  to 
prevent  rotation  of  the  spindle  in  one  direction.  A 
ratchet  device  23,  24  with  tWo  diametrically 
arranged  teeth  lucks  the  sjiindlc  until  released  by 


F  I  C .  3.  /  ", 


For  assembling,  the  blade  pieces  may  be  placed 
erect  in  a  pierced  ring  12  and  the  rings  of  distance 
pieces  suitably  separated  and  supported  by  split 
rings  14.  Or  the  parts  may  be  assembled,  with  or 
without  a  pierced  ring,  around  an  e.xpansible 
mandrel-  comprising  a  pair  of  split  cones  15,  16, 


a  cam  26  on  the  cylinder  7.  Between  the  cylinder 
7  and  the  outer  fixed  cylinder  1  is  an  adjustable 
ported  cylinder  4  controlling  the  admission  and 
exhaust.  When  used  as  an  internal-combustion 
engine,  the  cycle  is  as  follows  :  a  charge  com- 
pressed between  the  vaiies  14,  16  is  fired;  a-s  the 
vane  16  I'annot  move  backwards,  being  connected 
with  the  load,  the  vane  14  with  the  spindle  12 
moves  in  the  direction  of  the  arrow,  Fig.  2. 
exhausting  the  burnt  gases  in  front  of  it  through 
the  port  tic  in  the  cylinder  7  and  the  port  66  in 
the  jiorted  cylinder  4,  Fig.  3.  The  vane  17  moves 
forward  a  little  so  that  the  vane  15  draws  in  a 
charge  through  the  port  5  in  the  cylinder  4  and 
the  port  5''  in  the  cylinder  7,  and  at  the  same  time 
compresses  the  charge  lietween  the  vanes  15,  16. 
which  is  next  exploded.  The  vane  15  cannot  move 
backwards  on  account  of  the  member  20  and  rollers 
21  engaged  with  the  fixed  toothed  ring  20.  so  that 
the  vane  16  moves  forward,  and  exhausts  the  burnt 
gases  in  front  of  it  through  ports  5';,  56,  whilst  the 


Fig.  5.  When  the  assembly  is  complete,  an  outer 
contractilile  chuck  20.  22  is"forced  on  to  the  struc- 
ture and  the  mandrel  is  removed.  The  inner  sur- 
faces are  then  welded  together,  the  outer  chuck 
removed,  and  the  whole  further  secured  together 
by  welding  or  by  fusion  of  metal.  The  structure 
is  then  secured  again  in  tlie  chuck  20,  22.  is  bored, 
and  afterwards  is  secured  on  an  expanding  mandrel 
24,  25,  Fig.  7,  and  turned  on  the  exterior.  The 
rings  11  are  deeply  grooved  as  at  26,  Fig.  7,  and  a 
steel  ribbon  is  wound  on  the  grooves  suflicient  to 
fill  them.  The  whole  is  then  permanently  united  by 
fusion  of  metal.  The  structure  may  be  heat-treated 
and  finally  it  can  be  brouglit  to  the  correct  blade 
pitch  by  exjianding  or  contracting  it  by  means  of 
the  chuck  or  mandrel. 

Contributions,  correspondence,  and  suggestions  will 
be  welcomed,  our  desire  being  to  eacourage  a 
closer  association  between  our  readent  and  our- 
selves THE  EDITOR. 
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PETER  BROTHERHOOD  LTD.,  PETERBOHOUGI 
Water  Cooling  Towers  of  all  Types. 

TEMPERATURES  CUARA^tTEED  UNDER  AMY 

VARIATlbw  OF  ATMOSPHERIC  CONDITIONS 

SOME  RECENT  ORDERS :— 
Sfatybridge  Joint  Boatd  {''i^^^^)  300,000  gals,  per  hr 
Ingham's  Thornhill  Collieries. 
West  Bromwich  Corporation. 
Asltton~uniler''Lyne  Corporation, 
St.  Anne's  Corporation. 


Address  mil  Communiealions  to: — 

PETER  BROTHERHOOD  Ltd.,  Mansfield  Chambers,  St.  Ann's  Sq.  MANCHESTI^ 


S  Boon  to  Shareholders. 


Highest  and  Lowest  Mill  Share  Prices  for  1921,  in  handy 
book  form,  with  information  re  Capital,  Spindleage,  etc 

Ci^MPII.FD  BY 

A.  WARWICK,  15,  MAWDSLEY  STREET,  BOLTON. 

1  ree  on  Application.  TELEPHONE:   705  &  724. 

BluinMs  in  Textiles,  RaUways,  etc. 
In  touch  with  London  and  Provincial  Exchanges. 


ELECTRIQAL  £O^DUITS  Lt. 

Birch  Street,  WALSALL. 

CONDUITSTl^ITTINGS, 
ACCESSORIES,  SWITCHGEAR 
CABLE,  TOOLS. 


Alto  at  London,  Glasgow,  Bristol,  WolverhamFln. 


BOILER  &  PIPE  COVERINGS 


SAVING. 


SUTCLIFFE  BROS 

6    BRYCE  LTD.. 

Globe  Works,  GODLEY,  near  Manchester. 


f    EXTINGUISH  A  FIRE  IN  ITS  INITIAL  ST!S 

r  ire  \  and  avoid  heavy  loss.  I 
Siebe  Gorman  Smoke  Helmets 


make  operations  possible  at  the  source  of  the 
despite  heavy  smoke. 

DUtricl  Office  :    WEBB  &  HATCH,  Barton  House, 
66,  EeanRgate,  MANCHESTER. 
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Oll^ATER  PAINTS 
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MILL  MANAGERS— Reduce  your  Painting  .ih 
by  using  odd  labour  and  purchtwing  m 
materials  direct  from  the  factory.  : 

Red  Oxide  for  Mill  Repair 
Brunswick  Green,  Light  I 
Stone,  &  Genuine  White  Leal 


Sauitarr  Distemper  and  Water  Paiatt 
for  Mills,  Uffices,  or  Homea. 


Send  for  Free  Shade  Card,  Lists,  Ke. 
L.  HALL  &  CO.,  DAR 
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FEED-WATER   PURIFIER   AND  HEATER 

Prevents  Scale 

WITHOUT  CHEiVIICALS. 


The  United  States  Metallic  Packing  Co.,  Ltd., 

SOHO  WORKS.  ALLERTON  ROAD,  BRADFORD. 

TeL:gr«mi:  "METALLIC.  BRADFORD." 


Telephones  :  4705.  4706. 


Some  Satisfaction. 


'vo  important  industrial  disputes  have  been  settled  this  week.    As  we  anticipated 

cms  have  been  signed  in  the  cotton  industry,  and  a  lock-out  of  400, ()()()  workers 
'viated.     Both  sides  to  this  dispute  which — incidentally,   and  aj)art  from  the 

esent  h)ck-out — would  have  affected  a  large  number  of  eng'ineeiing  workei's, 
jowed  a  moderation  and  conciliatory  spirit,  but  satisfaction  is  tempered  by  the 
i  lection  that  it  may  not  be  an  abiding  settlement,  and  that  the  tenns  of  ag-reemenl 
•  not  contain  any  suggestion  even  of  a  new  principle  of  tleteimining  wages,  which 
5)uld  prevent  the  possibility  of  stoppages  in  the  future.  Uncertainty  in  the  indus- 
^.al  wold  is  as  bad  as  actual  dis])utes.  Sui-ely  it  is  time  that  tlu^  sliding  scale 
rinciple  of  deterniiiiuig  wages  sliouhl  l)e  adopted  by  all  industries, 
[i  The  shipyard  settlement — we  have  no  douhl  I  he  men  will  accept  the  pro- 
|":;ional  agreement— cannot  lie  called  satisf actt;ry .     Aftei  a  month's  stoppage  tenns 

ive  been  arranged  that  are  not  g-reatly  different  from  the  proposals  discussed  prior 
:  the  strike.  The  futility  of  such  stoppages  has  never  been  bettei'  demonstrated. 
^  the  interval  since  March  2i),  our  foreign  competitors  have  been  very  active,  and 

luy  order>  liave  gone  abroad,  especially  t<>r  shiprepair  work,  that  ought  to  have 
jjen  done  at  home.    The  wisdom  of  a  wage  reduction  by  instalments  is  also  open  to 

estion.  Buyers  have  been  holding  of¥  for  months  fully  confident  that  there  would 
i  further  reductions  in  wages  and  costs  of  mateiials.  Is  it  to  be  exp«'teid  that  they 
■'.1  now  place  orders  before  the  last  instalment  has  come  oft'?  There  are  at  last 
:j  lis  of  a  trade  revival,  in  which  our  shipbuilding  yards  will  share,  but  little  can 
^  hoped  for  until  there  is  an  ec^uitable  stabilisation  of  wages.  There  is  no 
farautee  that  the  present  position  will  not  recur  in  a  few  months'  time.  We  are 
1^  greatly  alarmed  about  foreign  conii)etition  if  the  men  in  the  yards  get  down  to 

ady  work,  but  we  shall  have  to  stop  this  eternal  bickering  before  j)rosperity  will 
Lurn. 

P  With  the  cotton  and  shipbuilding  disputes  settled  it  would  be  extremely  legret- 
t|jle  if  the  51  unions  follow  the  A.E.U.  to  the  streets.  Do  the  rank  and  file  under- 
«jjid  the  true  nature  of  this  dispute?'  The  men's  representatives  demand  an  enquiry, 
Ij^  are  they  satisfied  that  they  have  a  stronger  case  to  put  before  a  tiibunal  than 
t|(  employers?  We  do  not  favour  the  intervention  of  a  third  party,  and  we  still 
tliik  that  the  points  at  isue  will  be  settled  ultimately  as  they  niig'ht  have  been  at 
tji  beginning — at  the  conference  table. 
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THE  INCOME  TAX. 


there  be  a  reduction  in  the  income 
-  All  sections  of  the  community  are 
1,  g-  a  hand  in  the  present  agitation, 
lii  difficulties  of  the  Government  arc 
cl  'nised,  but  the  business  community 
ajies  the  imperative  necessity  for  a 
4  tiou  of  the  taxation  burden ;  it  is  a 
al;r  of  commercial  expediency. 
^•|ical  considerations  may  weigh  with 
elliaucellor  of  the  Excheciuer,  but  they 
e!  f  no  importance  just  now  to  business 

Ij'  the  Cjovernment  cannot  meet  its 
^lities  on  ;»  vednced  revenue,  then  it 
uj  curtail  its  liabilities.  'J'hat  is  sound 
lij  e.  Nov  is  it  (dear  that  th(>  inconie 
xl  is  accomplishing  its  desired  end, 
icjjse,  as  Lord  Inchcape  said  the  other 


day,  there  is  a  point  at  which  taxation 
becomes  destructive  of  revenue.  It  is 
very  necessary  at  the  present  time,  when 
the  tiade  prospect  is  brighter  than  it  has 
been  for  a  couple  of  years,  that  no  money 
that  can  be  remuneratively  employed  in 
industry  should  be  taken  from  it.  The 
present  high  income  tax  is  undoubtedly 
restricting  our  trade  by  increasing  the 
cost  of  production  and  placing  our  manu- 
facturers at  a  disadvantage  in  competition 
with  foreign  manufacturers  who,  because 
of  exchange  rates  and  other  reasons,  are 
favourably  circumstanced. 

As  we  have  said  above,  our  national 
liabilities  must  be  curtailed.  That  the 
(Chancellor  of  the  Excheiiuer  has  an 
extremely  difficult  task  may  be  admitted. 
The  great  spending  de])artments  will  have 
to  be  controlled.  Tf  the  (jeddes  Keport 
had  been  accepted  in   its   entirety  there 


would  have  been  no  difficulty  about  a 
reduction,  but  the  limpits  of  bureaucracy 
are  good  fighters,  and  they  will  not 
relinciuish  what  they  have  gained  without 
a  stiff  struggle.  A  reduction  just  now 
would  have  a  s])lendid  ett'ect  on  the  trade 
position,  and  surely  more  is  to  be  gained' 
from  a  lower  income  tax  and  a  consequent 
levival  of  trade  than  from  a  high  inconrs 
tax  and  no  trade. 

The  American  banker,  Mr.  Utto  H. 
Kohn,  in  a  recent  address  in  New  Yoik, 
touched  upon  some  aspects  of  taxation 
which  are  of  exceptional  interest  to  us  in 
England  at  the  moment.  He  pointed  out 
that  when  incidence  of  taxation  is  being 
dealt  with  it  is  forgotten  that  the  propor- 
tion in  which  every  man's  cajn'tal  is  active 
is  in  ratio  with  liis  means,  aiul  it  is  the 
working  capital  which  is  the  central 
spring'  and  impetus  of  adventure. 
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ALUMINIUM  IN  ENGINEERING. 


Our 
slow 


liardwait'  iiiaiiutactuivis  have  been 
in  realising  tlu'  opportunities  that 
are  o-jien  ioir  the  nKiimtattiue  of  alu- 
mihiiuu  articles  sucli  as  corniee  pole  ends, 
fiiesifle  fittings,  etc.,  and  a  writer  in  a 
hardware  journal  states  that  it  is  quite 
connnon  for  mei-chants  to  be  referred  to 
Sm-Iss  nia);irlact'rres,  who'  only  offer  to 
make  Ih; m  ii  the  quantities  really  justify 
the  eu1cr])iise.  Germany  is  also  makingl 
a  big-  endeavour  to  monopolise  this  trade. 
The  position  is  somewliat  imfoi'tunate, 
])ecause  the  dejjiand  foi  aluminium  goods 
is  steadily  g'w>wino-,  and  for  hclhnvware 
articles,  espc  -ially  iron,  is  gradually  dis- 
appearing. The  Clernians  have  put  many 
dainty  articles  on  the  nunket.  Only 
immediate  action  will  win  in  a  portion  of 
this  industiy,  and  ajiart  tiom  the  position 
of  the  European  exchanges,  we  are  in 
equally  as  favourable  a  position  to  manu- 
facture aluminium  goods  as  Germanv. 
We  may  congrafulafe  ourselves  that  in 
the  field  of  engineering-  we  have  been 
from  the  early  days — some  20  years  ag'o — 
fully  alive  tO'  the  potentialities  of  aju- 
minium  alloys. 

The  United  States  head  the  list  as  pro- 
ducers of  bauxite,  followed,  we  believe,  by 
France,  but  the  amounts  fluctuate  con- 
sideiably  from  year  to  year.  Of  alu- 
minium the  United  Sfateis  and  Switzerland 
are  chief  producers,  although  there  are 
probably  unknown  deposits  in  oui' 
Colonies ;  in  Australia  there  is  every 
likelihood  that  an  aluminium  industry  will 
be  established.  Various  deposits  of 
bauxite  are  being-  investigated,  and  the 
best  of  these  show  alumina  contents  e([ual 
to  the  American  standard.  In  the  British 
Isles  we  have  several  aluminium  works, 
the  industry  being-  mainly  carried  on  by 
the  Aluminium  Corporation  Ltd.,  with 
works  in  North  Wales  and  Newcastle-ou- 
Tyne,  and  at  these  works  the  alumruium 
inoi)t  form  and  rolled 
stated  that  the  Dol- 
produced  in  North 
Wales  is  better  known  in  Japan  than  it  is 
here. 

If  we  would  appreciafe  the  extent  to 
which  aluminium  is  used  in  engineering- 
we  have  but  to  examine  the  lists  of  the 
British  Aluminium  Co.  That  there  are 
limitations  to  its  usefulness  has  to  be 
admitted.  Its  ontstanding  quality  is  its  low 
specific  g-ravity.  and  there  is  considerable 
difference  of  opinion  among'  metallurgists 
as  to  the  best  alloys  for  specific  purposes. 
Tlie  work  of  the  Alloy  Research  Com- 
mittee of  the  Institution  of  the  Mechani- 
cal Engineers  was  very  valuable,  but  there 
is  room  for  more  research  work.  For  what 
may  be  termed  hea-v'y  engineering-  its 
encroaches  on  sfeel  and  iron  have  not  been 
considerable,  but  there  seems  no  reason 
why  it  should  not  be  useful  in  this  field. 

Aluminium  alloys  can  be  cast  or  used  in 
sheet  form,  but  a  novel  use  has  been 
found  for  it  in  America.  Iron  that  is  fre- 
(|uenlly  exposed  to  such  a  temperature 
t  hat  it  comes  to  a  red  g-low  soon  rusts. 
The  oxide  film  formed  in  this  way  has  not 
the  same  expansion  coefficient  as  the  iron 
itself;  hence,  by  variations  in  temperature, 
it  soon  scales  off,  leaving'  the  uiulerlying 
surface  of  the  iron  exposed  to  further 
oxidisation.  This  is  observable  in  pipes 
and  firebars,  for  instance.  Methods  such 
as  galvanising,   enamelling,   etc.,  have' 


is  man  ufai'tuied  in 
into  sheets.  It  is 
garrog  aluminium 
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been  tried  to  overcome  this,  but  they  have 
only  proved  suitable  for  low  temperatures. 
In  Detroit  a  process  has  been  satisfac- 
torily evolved  whereby  the  iron  articles 
are  bedded  in  a  fine  aluminium  powder 
which,  when  heated,  becomes  a  film  of 
aluminium  and  affords  protection  against 
oxidisation  through  atmosphere,  oxygen, 
and  steam  up  to  about  1,100  deg. 
Similar  investigations  have  been  carried 
out  in  Germany,  also  with  satisfactory 
results. 

The  extension  of  the  use  of  aluminium 
depends,  of  course,  on  several  factors. 
Improvement  in  the  means  of  recovering, 
with  a  consequent  lessened  cost  to  the 
user,  will  have  an  important  bearing-  on 
its  future.  At  present  it  is  used  where 
lightness  is  not  merely  a  recommendation 
but  a  necessitv. 


CUTTING  FLUIDS. 


One  of  the  most  interesting  technologic 
papers  of  the  U.S.  Bureau  of  Standards 
was  published  recently,  and  forms  a 
splendid  treatise  on  cutting'  fluids  which 
are  used  both  to  cool  and  to  lubricate. 

With  regard  to  the  pioperty  of  adhe- 
sion, we  may  take  it  for  granted  that  there 
exists  a  number  of  different  phenomena, 
(juite  clear  cut  in  chaiacter,  which  aie  not 
explained  by  any  property  which  has  been 
clearly  understood  and  measured  up  tO'  the 
present  time.  These  phenomena  can 
apparently  be  explained  on  the  basis  of 
variable  coefficients  of  adhesion.  To  test 
this  hj^pofhesis  it  remains  (1)  to  enquire 
whether  the  adhesion  is  of  sufficient 
magnitude  to  account  for  the  observed 
effects  ;  (2)  to  suggest  methods  of  measure- 
ment; and  (3)  to  discover  how  nearly  the 
results  .  of  measurements  agree  among' 
themselves  as  well  as  with  the'  practical 
results  of  adhesion  which  seem  to  have 
been  observed. 

In  lubricalioii  il  is  (d  paramount  import- 
ance to  keep  I  lie  sui  faces  from  coming-  info 
contact,  for  wherever  the  solid  surfaces 
touch  adhesion  will  occur.  The  cutting 
of  metals  off'ers  the  most  severe  conditions 
for  lubrication.  The  tool  is  continually 
taking-  off  fresh  metal,  often  at  a  high 
rate  of  speed  and  at  a  hig"h  temperatui-e. 
The  pressure  of  the  chip  upon  the  tool  is 
sometimes  excessive.  All  of  these  causes 
tend  to  make  adhesion  between  the  chip 
and  the  tool  very  great,  and  the  need  for 
a  lubricant  to  prevent  seizuie  may  be  im- 
perative. That  lubricant  is  best  which 
has  the  greatest  adhesion  for  the  metal, 
since  it  is  most  strongly  drawn  info  tlie 
space  between  the  tool  and  the  metal 
being  removed.  Let  it  be  explained,  how- 
ever, that  in  cutting  brittle  substances  a 
shaving  is  not  formed,  and  lubrication 
is  unimportanf.  In  fact,  seizuie  is 
apparently  derived  in  order  to  get  the 
tool  to  "  bite."  What  is  needed,  there- 
fore, is  something  which  will  clean  the^ 
surface  and  cool  the  tool. 

Tbe  cast  ii-on  cylinders  of  niaiinc 
engines  are  not  lubricated.  It  has  been 
suggested  that  the  graphite  of  Hie  ii'on 
acts  as  a  lubricant,  but  there  is  no  posi- 
tive foundafion  for  the  statement.  A 
lubricant  is  not  ordinarily  emj)loyed  in 
machining  cast  iron,  but  it  can  leadily 
be  shown  that  a  lubricant  othei-  tlian  thc' 
graphite  of  the  iron  has  a  pronounced 
effect.   For  example,  in  planing  off  a  thin 
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layer  of  metal  fr  om  a  block  of  cast  ii 
an  oily  finger  mark  on  the  original  -i 
face  will  be  reproduced  on  the  final  m 
It  has  been  suggested  that  tlie  fix 
oils  have  greafei'  adhesion  for  metals  1 
cause  the  free,  fatty  acid  has  a  chemi 
affinity  for  the  metal,  with  which  it  ti  i 
to  form  a  metallic  soap,  which  in  ti 
attracts  the  oil.  Experiments  can  eas: 
be  devised  to  test  this  interesting  sugg' 
tion  by  adding-  small  amounts  of  fa 
acids  to  mineral  and  other  oils.  Ii 
certain  that  a  glass  or  metal  surface  \ 
with  an  oil  in  the  presence  of  alkali  ( 
readily  be  washed  clean,  which  is  not 
case  when  the  oil  is  contaminated  h\ 
fatfv  acid.  j 
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THE  UNITED  STATES  AND 
EXPORTATION. 

TiiERK  has  been  considerable  talk  a 
tlie  United  States  undertaking  a  wni 
wide  trading  campaign,  and  therein 
(•leasing   the   value   and   volume  of 
exports.      Within  the  United  States 
great  population  that  can  consume  iiid, 
if  not  all,  the  articles  she  can  manui 
fure.  and  it  has  often  been  impresseil 
the  writer  by  Americans  themselves 
the  firms  who  did  any  volume  of  exjxp)- 
ing-  could  be  counted  on  the  fingers, 
that  the  products  were  chiefly  foodstus, 
steel  and  oil.    Be  this  as  it  may,  we  uist 
recognise  the  serious  attempt  now  be 
made  to  tackle  the  question.     It  is 
that  our  overseas  cousins  are  as  yet  ha 
in   the   export  business,   but  they  h 
initiative     and     forcefulness  that 
valuable  asset-s,  and  after  the  "  Edg 
Law  was  passed  a  decided  movement  co 
be  noted. 

Our  attention  has  been  directed  to  le 
publications     of     the     Trust  Fedul 
Foreign  Banking  Association,  and 
backing  afforded  exporters  is  evidend 
by    the    following    pregnant  annoui 
ment :  — 

"In  line  with  the  purpose  of  the  '  Ejre 
Law  '  (under  which  the  bank  is  es 
lished)  to  broaden  banking  service 
American  foreign  trade  in  progres: 
ways,  the  First  Federal  Foreign  Bank  g 
Association  is  making  an  offer  to  flie 
land  banks  of  the  country  liy  whic 
system  of  co-operation  in'  the  financ 
of  export  and  import  business  will  he  i 
ried  out. 

"  All  the  services  of  Federal  Fou 
Banking  of  the  commercial  type  will 
this  plan  be  made  available  to  any  inl 
exporter  or  importer  through  his  h 
bank. 

"  These  services  include  the  Irni; 
term  credits  called  for  in  sales  to  ni 
distant  markets  of  the  world. 

"  The  plan  offers  complete  service  oi 
efficiently  organised  foreign  bank  \vl 
can  act  practically  as  the  '  foreign  dcplt- 
ment  '  of  an  inland  bank  if  desired,  w  a- 
out  the  necessity  of  the  carrying  of  e- 
posits  eit  her  by  tlie  bank  or  its"  local  cbit 
anywhere  outside  the  inland  city  wl|i-e 
they  are  located. 

"  The  ])lan  opens  uj)  (o  inlaiul  busiiss 
communities  interested  in  dire<'t  forfpi 
l)usiness  the  full  advantages  of  the  gilt 
1  .()0().00().0()0-dols.-a-year  open  discoJit 
niaiket  for  bankers'  acceptances  in  'is 
country,  and  makes  possible  a  coiisi'T- 
al)le  expansion  of  local  bankifT 
resources." 
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Bearings  of  Steam  Turbines— 11. 


,  By  M.  COROIs^EL. 

''n  Table  II  we  give  a  few  proportions  and 
)ads  for  the  class  of  bearing  shown  in 
■ig.  10- 

In  Fig.  11  we  give  a  scale  drawing  of  a 
'  7-in.  typical  marine  thrust  block  with 
■  idependent  screw  adjustment  to  all  pads, 
[  milar  as  shown  in  Fig.  8.    In  this  type  of 


[Continued  from  pug<'  8,  Marvh  18) 

nearly  -03.  The  MicheU  bearing,  therefore, 
carries  ten  times  the  load  of  ordinary  thrusts, 
and  absorbs  only  one-tenth  of  the  power. 
The  friction  of  the  MicheU  bearing  being 
a  fluid  friction  is  independent  of  the  load 
and  proportional  to  the  area  of  contact  and 
the  speed.    In  the  type  Figs.  8  and  12, 


Table  II. 
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ilock  the  whole  of  the  pads  can  be  removed 
j.hrough  the  flat  cover  on  the  top  of  the  casing 
I  dthout  removing  the  top  half  of  the  casing 
'r  disturbing  the  journal.  For  this  class  of 
[I  earing  the  load  on  the  blocks  is  usually 
'•ot  more  than  2601b.  per  square  inch. 
\  'he  safe  load,  however,  is  up  to  500  lb.  to 


the  shaft  is  supported  by  two  journal  bearings 
lined  with  white  metal  of  ample  length, 
having  a  single  collar  engaging  with  a  series 
of  white -metal  lined  pads  on  either  side, 
those  on  one  side  being  for  ahead  movement 
of  the  ship  and  those  on  the  other  side  for 
astern.    Each  pad  has  independent  adjust- 


Oil  Ifvfi  indirkfor  I 


Hal/  6lcTiepi  Lo«KlNb  Fon? 


Hal/  Ei£vATior<  uchjnc  Foa^ 


Fig.  11.  -  Arraugemeut  of  17  in.  "Michel!  "  Thrust  Block. 


>01b.  per  square  inch,  whereas  for  the 
dinary  multiple -collar  bearing  it  should 
)t  exceed  50  lb.  per  square  uich. 
The  coefficient  of  friction  of  the  "Michell" 
■aring  is  from  -0015  to  -003,  whereas  for 
le  ordinary  multiple -thrust  bearing  it  is 


ment  ;  a  hardened-steel  pad  is  let  into  the 
bush  of  each  thrust  pad,  which  is  pivoted  on 
the  hardened  end  of  an  adjusting  screw 
passing  through  the  casing  (see  Fig.  8).  In 
the  larger  size  blocks  the  casing  is  not 
screwed,  but  the  adjusting  screws  are  tapped 


[  all  lUGIIT.S  KE.SERVED.  ] 

into  a  steel  ring,  which  is  placed  in  the  casing 
at  the  back  of  the  pads  (see  Fig.  11).  Various 
methods  are  used  to  prevent  tampeiing  with 
the  adjusting  screws  by  wire-locking  rings 
or  cap  nuts  over  the  ends  of  the  bolts.  The 
oil  inlets  are  arranged  one  on  each  journal, 
and  the  oil  is  then  led  to  the  thrust  pads 
through  recesses  in  the  side  of  the  bearing. 
The  oil  outlet  is  at  the  bottom  of  the  casing, 
but  is  arranged  so  that  the  oil  level  cannot 
fall  below  a  minimum  necessary  for  runnihg 


Fig.  12. 

(see  Fig.  12,  half  section,  looking  forward). 
A  locked  oil  drum  cock  is  provided.  The 
fore  and  aft  edges  of  the  casing  are  machined 
for  adjusting  jjurposes.  Each  journal  is 
provided  with  an  oil  gland  of  ample  dimen- 
sions. In  cases  where  there  is  no  oil- pressure 
system  available,  cooling  water  coils  are 
provided.  *  W^jfe   -  -^JgH 

In  Tab'e  III.  we  give  a  few  particulars  of 
this  type  of  block.  ' 

Particulars  of  a  heavy-duty  "  Michell  " 
single-thrust  block  as  used  for  rolling  mill 
is  given  below  : — 

Thrust  collar  loose  with  shaft  and  keyed 
on,  two  rows  of  pads. 

Bore  of  collar,  10|  in. 

Diameter  of  collar,  2  ft.  lOJ  in. 

Diameter  of  bearings,  10  in.  and  14  in. 

Thickness  of  collar,  6|. 

Normal  load  on  block,  100  tons. 

Maximum  load  on  blocks,  200  tons. 

Total  bearing  surface  of  pads,  580  sq.  in. 

Surface  pressure  by  normal  load  on  pads 
per  square  inch,  385  lb. 

Surface  pressure  by  maximum  load  on  pads 
per  square  inch,  770  lb. 
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Fig.  13. 

Two  circular  rows  of  pads. 
Inner  circle,  10  pads  at  1  ft.  6  in.  mean 
diameter. 

Outer  circle,  16  pads  at  2  ft.  5i  in.  mean 
diameter. 

Pads,  width  of  mean  length  —  4|  in.  X 
4|  in. 
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Speed  of  shaft,  50  r.p.m. 

Shear  stress  on  collar  =  785  lb.  per  square 
inch  by  normal  load. 

Oil  required  at  50  revs.,  2-|  gallons  per 
minute. 

British  thermal  units  to  be  carried  away 
by  cooling  fluid  =  40  B.Th.U.  per  minute. 

Distance  from  base  to  centre  of  shaft 
=  1  ft.  10  in. 

Total  height  of  block  =  3  ft.  10  in. 

Size  of  base,  2  ft.  6  in.  long,  3  ft.  6  in.  wide. 

Width  of  block,  4  ft.  6  in. 

Length  of  block  over  glands,  4  ft.  2  J  in. 

Fig.  13  shows  one  of  the  pads. 

In  Fig.  12  we  give  an  example  of  a  similar 
tyjje  thrust  bearing  as  those  described  above; 
it  is  called  the  "  Kingsbury  "  thrust  bearing. 
It  is  similar  in  action  as  described  above.  It 
carries  loads  of  500  lb.  per  square  inch 
indefinitely,  loads  of  5,0001b.  per  square 
inch  experimentally,  and  is  installed  in 
steam  turbines  ;  commonly  carries  a  load 
of  3001b.  per  square  inch. 


Table  III.— Pariculabs  of  "  Michell  "  Single-collak  Type  Thrust  Bearings,  Figs.  8  and  12.  i 
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For  beach  or  .squeezer  moulding,  as  an 
example,  it  was  found  that  the  moulding 
piice  per  mould  could  be  based  on  a  series 
of  well-defined  operations  or  factors,  such 
as  the  cul)ical  contents  of  the  flask,  the 
number  of  cores  and  chills  to  be  set,  the 
handling  of  the  pattern  and  flask,  etc. 
These,  in  the  main,  constituted  common 
factors,  and  a  standard  value  was  placed 
upon  each,  sucli  as  a  factor  of  30  for  each 
1,000  cubic  inches  of  flask  content  up  to 
2,000  cubic  inches,  a  factor  of  50  for  each 
1,(}()0  cubic  inches  in  excess  of  2,000,  a 
factor  of  two  for  each  small  core  set,  three 
for  each  moderate  size  core  set,  four  for 
each  large  core  and  eight  for  each  com- 
plex core,  a  factor  of  12  for  handling  a 
plate  pattern  of  all  the  factors  expiessed 
in  cents  lepresented  the  relative  value  of 
tlie  particular  job.  To  reduce  the  sum  of 
Ihe  factors  to  a  piice  reflecting  the  pre- 
vailing wage  scale  of  the  locality,  all  that 
was  required  was  to  multiply  by  a 
coefficient  which  would  produce  the 
average  desired  earnings  per  hour. 

The  above  plan  is  in  successful  opera- 
tion by  a  large  group  of  foundiynien,  and 
it  is  assisting  materially  in  the 
standardisation  of  plant  practices  and  in 
the  elimination  of  artificial  diflerences  in 
costs.  It  is  only  another  effort  for  the 
establishment  of  equitable  earning^s  of 
employees  and  for  the  maximum  reduc- 
tion of  guesswork  in  one  of  the  chief 
elements,  in  the  cost  of  a  finished  casting. 

Tliere  are  many  foundry  executives  who 
nmnifest  but  little  interest  in  cost  results, 
and  when  the  accountant  is  of  the  same 
fvetul  of  miiul  it  is  not  at  all  sur])rising 
to  find  a  feeling  which  is  adverse  to  cost 
work.  This  latent  faculty  of  Ihe  oxei  u- 
tive,  however,  is  easily  and  (juicklv 
pvercised  when  the  accountant  presents 
the  results  of  his  Avovk  in  a  manner  whidi 
means  something  to  the  executive.  When 
(I'e  executive  sees  that  accurate  and  com- 
plete cost  information  results  in  the  reduc- 
1ion  of  expenses  or  in  an  increase  in  sell- 


ing prices,  he  is  going  to  realise  tlie 
importance  of  tlie  work. 

The  question  of  what  tlie  foundry  cost 
accountant  can  oi'  should  do  to  reap  the 
most  benefits  from  his  labours  and  thus  to 
be  of  the  greatest  service  to  his  employer 
is  one  somewhat  difficult  to  answer,  as 
conditions  vary.  Generally  speaking, 
however,  the  work  of  the  accountant 
should  at  least  cover  two  fields,  namely, 
ascertaining  costs,  and  presenting  them 
in  an  analytical  and  comprehensive 
manner.  These  are  the  accountant's 
essential  duties. 

The  department  of  the  foundry  manage- 
ment for  which  an  analysis  is  made  will 
largely  determine  the  nature  and 
character  of  the  accountant's  report. 
Cxenerally,  an  analysis  and  report  should 
be  made  for  the  operating  or  manufac- 
turing executive,  for  the  sales  executive 
and  for  the  general  administrative 
executive. 

The  operating  executive  of  a  foundry 
should  be  furnished  with  current  coni- 
j)arative  unit  costs  in  sufficient  detail  to 
clearlv  illustrate  the  factors  influencing 
cost  fluctuations.  Departmental  labour 
costs  comprise  the  most  fjuittul  sovuce  of 
statistical  and  analytical  information 
which  can  be  furnished  the  plant  manage- 
ment. Unit  labour  costs  of  the  several 
departments  can  be  readily  shown  from 
which  the  operating  executive  can  easily 
see  exactly  wheie  the  labour  costs  were 
abnormal.  They  should  be  presented  in 
comparative  form,  showing  increase  or 
decreases  in  cost  unit  of  product,  and  it  is 
well  to  chart  the  cost  trend  for  a  period 
of  months.  In  addition  to  presenting 
comparative  costs  of  lab(nir  per  unit  oi 
product  by  departments,  it  is  well  also  to 
show  comparative  earnings  of  employees 
per  hour,  ai  ian<icd  by  departments  and  by 
class(>s  of  lal)our.  Various  other 
stali^i'cal  and  analytical  data  can  l)e 
ii'ofi  j  ablv  prepared  for  the  operating 
officer,  such  as  the  averaae  production  per 
moulder  per  hour  classified  bv  tyitcs  of 
product  and  methods  of  movilding,  the 
average  weight  per  piece  of  castings  pro- 
duced, an    nnalvsis  of  the   gross  metal 


charge  showing  the  loss  of  metal  i 
oxidation,  the  percentage  of  good  pro 
tion,  the  consumption  of  fuel,  sand,  ffr 
brick  and  other  materials  per  uni 
output.  Othei  statements  of  equal  v 
will  suggest  themselves  to  the  i 
accountant. 

The  character  of  the  information  w 
the  sales  department  needs  c 
materially  from  that  required  by 
manufacturing  department.  The  pruj}- 
interest  of  the  sales  department  in  cos 
in  connection  with  the  establishmen  of 
selling-  j^iricexs,  and,  therefore,  iiatten  of 
castings  or  classes  of  castings  coveQj; 
past  and  future  periods  are  of  the  :ist 
concern.  In  fact,  the  real  concen  ot 
the  sales  executive  should  be  in  whaik' 
costs  will  be  for  the  immediate  fu" 
and  it  is  here  that  the  accountant  h 
real  oppoitunity  to  use  his  knowledge 
experience  in  forecasting-  costs.  His 
casts,  however,  should  always  be  base 
the  actual  costs  for  the  most  recent  pt 
modified  by  existing  current  condit: 
He  will  have  to  take  into  considei'i 
many  factors  of  which  may  be  menti 
variations  in  output,  in  material  cost 
labour  costs,  in  overhead,  etc.,  but 
the  accountant's  first-hand  inform; 
and  with  his  first-hand  knowledg 
causes  and  effects,  he  is  in  a  positio 
forecast  costs  with  remarkable  accur; 

In  most  foundries  of  the  smaller 
both  sales  administration  and  gei 
administration  are  under  the  direct i(" 
the  same  official.  When  this  is  the  < 
the  analytical  reports  to  be  subni 
Mould  not  differ  from  those  which  iW 
b'C  prepared  for  tlie  sales  executive,  it, 
in  addition,  they  should  embrace  a 
mary  montlilv  profit  and  loss  statenint. 
arranged  to  show  the  month's  shipni  ts. 
the  cost  of  the  shipments,  with  begin 
and  closing  inventories  of  raw  matenlf' 
work  in  process  and  finished  casting.'^  ud 
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the  month's  pi'ofit.    The  statement  s 
show  both    aggreg-ate    values  and 
values.    The  unit  values  and  profit-for 
the  month  should  be  presented  i'> 
jiarative   form,    month    by   month  jino 
cumulative  bv  months. 
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Dust  Catchers  for  Steam-raising  Destructors. 


Methods  of  Arresting  Flue  Dust. 

Ill  the  best  designed  plants  the  presence 
of  dust  is  sometimes  more  or  less  marked 
in  the  main  flues,  and  occasionally  finds 
its  way  out  of  the  chimney  top,  unless  a 
specially  designed  chamber  is  installed  at 
the  flue  inlet  to  shaft.  Such  chambers 
are  known  as  dust  catchers,  and  vary  in 
size  and  design,  some  being-  simply 
"pockets"  in  the  flue  which  serve  the 
purpose ;  others   are  more   elaborate  and 


By  DOUGLAS  WILSON,  A.M.I.Mech.E. 

tion,  as  the  spacious  cliamber  behjw  the 
tubes  to  this  apparatus  arrests  a  very  large 
I)ercentag"e  of  the  dust.  But  they  are 
often  called  for  in  the  engineer's  specifica- 
tion, and  insisted  upon  by  this  gentle- 
man. Well,  the  destructor  maker  does 
not  say  "no,"  if  he  is  a  wise  man,  as  it 
is  impossible  when  dealing  with  such  a 
heterogeneous  material  as  town's  refuse 
to  guarantee  com])lete  inimunitj^  from 
sand,  dust,  etc.,  in  the  flues,  better  and 


FlQ.  1. 


costly.  In  some  townp— probably  due  to 
the  class  of  roads,  gravel,  etc. — a  large 
quantity  of  soil,  sand,  grit,  etc.,  finds  its 
way  to  the  destructor  to  be  "  burnt," 
along  witli  the  street  sweepings,  etc.,  and, 
as  will  be  uiideistood,  a  large  iicrcentage 
of  this  material  often  gets  ejecicd  back 
again  on  to  the  streets  in  the  form  of 
"  dust,"  causing  a  nuisance  to  ■  the 
surrounding  neighbourhood.  A  dus1 
catcher  installed  with  the  plant  will  cure 
this  evil,  provided  it  is  of  a  good  design. 

The  writer  visited  a  town  in  Lancashire 
some  time  ago  for  the  purpose  of  report- 
ing on  an  existing  out-of-date  destructor 
plant,  and  was  puzzled  to  know  on  his 
approach  to  the  site  why  the  pavements 


safer  with  one,  but  will  add  to  the  cost 
of  plant,  depending  on  the  size  and  design 
of  the  dust  arrester. 

Several  types  of  these  catcliers  are  in 
vogue,  the  simplest  and  peihai^s  the  least 
costly  being  shown  at  Fig.  1.  This,  as 
will'be  seen,  simply  consists  of  a  firebrick- 
lined  chamber  into  which  the  flue  gases 
are  led  prior  to  entering  the  stack.  A 
partition  wall  is  built  across  the  chamber 
as  indicaied,  this  baffling  the  incoming 
gases  and  causing  the  dust  to  fall  on  the 
floor,  where  it  is  ])eriodically  collected 
through  the  cleaning  doors  shown.  The 
velocity  of  the  gases  is  reduced  in  passing 
through  this  chamber,  thus  giving  the 
dust  a  chance  to  liberate  itself.    Two  or 


Fio.  2. 


and  roads  were  sprinkled  over  with  white 
powder;  in  fact,  the  town,  or  that  portion 
of  it,  had  the  appearance  of  benig  just 
visited  by  a  fall  of  snow.  Upon  arriving 
at  the  destructor  the  point  in  ([uestion 
was  all  cleared  up,  dust  being  constantly 
sprayed  out  from  the  top  of  the  stack, 
that  was  all. 

Now,  in  a  modern  plant  a  separate  dust 
catcher  is  rarely  installed,  especially  if 
an  air  heater  is  included  in  the  installa- 


more  baffles  may  b,e  inserted,  arranged  in 
;  uch  a  manner  that  the  gases  take  a 
zig-zag  course  before  finally  entering  the 
(  himney,  thus  eft^ecting  a  more  thorougli 
separation  of  the  dust.  A  somewliat 
novel  dust  arrester  has  been  in  operation 
at  the  Stretford  destructor  for  some  years. 
This  is  indicated  at  Fig.  2,  and,  as  will 
be  noticed,;  comprises  a  water  sealing 
trough  placed  in  the  path  of  the  gases  in 
the  main  flue.   The  gases  impinge  against 


the  baffle  plates  shown,  causing  the  dust 
to  fall  into  the  water,  the  gases  passing 
over  the  surface  of  same  and  away  to  the 
stack.  The  dust  is  periodically  scraped 
out  of  the  pit  from  the  sides ;  this  can  be 
done  whilst  the  plant  is  at  work,  as  the 
water  forms  a  seal  for  the  gases. 
Evaporation  certainly  goes  on  constantly, 
l)ut  this,  I  believe,  is  remedied  bv  an  auto- 
matic float  valve,  the  water  being*  main- 
tained at  always  a  (;oustant  level.  It 
would  appeal'  that  this  last  provision, 
togethei-  with  the  consequent  cooling 
down  of  the  flue  gases  due  to  their  coming 
into  contact  with  the  water,  are  the  only 
unsatisfactory  features  of  this  arrange- 
ment, but  Mr.  Nuttall,  the  cleansing 
supeiintendent,  informed  the  writer  that 
he  found  it  most  efficient,  and  no  trouble 


KlG. 


was  experienced  at  all  in  removing  the 
(lust,  escaping  gases  or  poor  chininev 
pull. 

The  dust  catcher  indicated  at  Fig.  3 
[iresents  interesting  features,  and  has 
given,  I  believe,  good  results  at  Brussels, 
West  Hartlepool,  Accrington  and  other 
towns,  in  conjunction  with  their 
destructor  plants.  The  designers  of  this 
arrester — Messrs.  Watson,  Newton  & 
Diggle — arranged  for  the  gases  to  enter 
a  ."swirling"  chamber,  thus  passing 
round  an  annulus  foiined  by  the  outer 
circular  wall  and  the  inner  well,  built  up 
to  within  a  short  distance  of  the  domed 
or  arched  roof.  The  rapid  circulation  of 
the  gases  in  the  chamber  hurls  all  the 
suspended  dust  against  the  outside  wall  of 
the  chamber  bv  centrifugal  force.  At 
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intervals  vei^tical  slits  are  provided  lead- 
ing iuto  pockets  outside  the  chamber. 
These  slits  can  be  closed  by  means  of 
suitably  hung  doors,  and  so  arranged  that 
whenever  the  outer  cleaning  door  of  the 
pocket  is  opened  for  cleaning-out  purposes 
the  door  covering  the  inner  opening  is 
closed  by  suction.  With  this  arrange- 
ment it  is  possible  to  extract  the  dust 
from  any  or  all  of  the  pockets  without 


interering  with  the  draught  of  the  des- 
tructor. Though  somewhat  costly,  the 
above  dust  catcher  seems  to  deal 
efficiently  with  the  dust  nuisance,  prac- 
tically the  whole  quantity  of  the  fine 
particles  of  dust  being  arrested  from  the 
gases,  this  justifying  its  initial  cost  to  a 
very  large  extent. 

A  system  of  "  vacuum  extraction  " 
iipplied     to    the     flues     of  destinctor 


plants    has    heen    put   on    the  niarJ\(> 
;ind     h;is,     I     believe,    met    witli  sdu 
success  on  very  large  installations,  such  ( 
at    Kotterdam    and    Hamburg.  Sdi 
mechanical    means    of    constantly  ai 
([uickly  clearing  the  flue  of  dust  might 
a  money   saver,    but   for  medium-siz[ 
plants  the  cost  and  upkeep  of  such 
apparatus  would  appear  to  the  writei 
be  prohibitive. 


Direct  Process  for  Steel  Manufacture. 


POSSTBILITY  DF  ITSTNG  OIL,  LIGNITES,  AND  OTHER  FTELS. 
By  WILLIAM  WPIITTAM. 


A  PRACTICAL  process  for  producing  steel 
direct  from  the  iron  ore  has  been  slaved 
after  by  metallurgists  for  many  a  year. 
A  very  tyro  in  the  steelnuiking  art 
realises  the  great  value  a  practical  "  direct 
process  " — as  it  has  come  to  be  known — • 
would  be  to  the  steel  industry  of  the 
world.  Therefore,  when  the  inventor  of 
such  a  method  reads  an  elaboiately  pre- 
pared paper  describing  its  theory  and 
practice  to  the  members  of  the  court 
of  last  resort,  wdiich  in  this  countiy 
is  undoubtedly  the  American  Iron 
and  Steel  Institute,  he  is  assured  in 
advance  of  being  subjected  to  a  search- 
ing cross-questioning  by  the  masters  of 
the  craft. 

Such  a  hazard  was  taken  by  Mr.  A.  E. 
Bourcord,  when  he  submitted  the  "  Bour- 
coii'd  Open-cycle  Diiect  Process  ""  to  the 
critical  judgment  of  the  "  Institute." 
The  verdict  of  these  experts  was  tersely 
put  to  me  by  one  of  the  chief  executives 
of  the  "Institute"  when  I  asked:  "Is 
there  anything  in  the  Boiircord  process?" 
And  he  replied:  "That  man  sure  has 
f^ot  son)etliing. " 

An  answer  of  that  sort  from  such  an 
authoritv  set  me  on  the  tr;<il  of  I^omv- 
-■•ord  for  the  benefit  of  Erigiiieerin'/  WmhJ 
leaders.  I  snent  an  hour  or  more  v.itli 
him,  and  what  follows  is  a  condensf'd 
ar-coujit  of  tlie  outcn'ne.  which  mav  be 
enlarged  as  to  technical  details  in  a  later 
communication  for  the  information  of  the 
more  advanced  steel  men,  as  Avell  as  for 
the  younger  ones  whose  ambition  carries 
a  desire  to  keep  pace  Avith  tlie  most 
advanced  engineering  progress. 

Ene^land's  Future  in  Steel. 

Bourcord,  being  a  Spanish  enj?ineer, 
there  is  special  significance  in  his  observa- 
tion to  the  effect  that:  — 

"  It  is  conceivable  that  the  time  may 
come  when  Spain  will  prohiliit  the  ex- 
portntion  of  ore  in  order  to  conserve  the 
rapidly  diminishino*  supply  for  the  us^ 
of  hor  own  steel  industry.  In  that  event 
England  must  turn  to  more  distant  sources 
to  replenish  her  requirements.  She  will 
then  be  compelled  to  provide  specially 
designed  steamers  to  carry  such  bulk  car- 
p'oes,  as  well  as  to  load  and  dischaT'ge 
them  in  the  most  economical  manner 
pos.siblf>'  " 


It  is  also  important  to  remember  that 
the  growing  tendency  of  nations  to  set  up 
industries  to  use  their  own  raw  materials 
has  a  particular  hue  in  the  case  of  steel, 
because  the  prevailing  high  cost  of  trans- 
portation, etc.,  bears  w'ith  especial  weight 
on  such  bulk  freights  as  structural  and 
semi-finished  steel  products  used  in  other 
trades. 

EvoSution  of  "  Direct  Process." 

Direct  processes  have  always  been  pro- 
posed in  connection  with  very  rich  iron 
ore.  It  is,  however,  contended  by  Mr. 
Bourcord  that  a  direct  process,  even  if 
imperfect,  can  give  an  economical  solution 
even  in  places  where  no  other  means  of 
manufacture  would  be  possible,  its  pos- 
sibilities being  in  such  cases  a  matter  of 
making-  iron  in  a  particular  location  or 
of  not  producing  iron  at  all.  But  for  a 
direct  process  to  succeed  in  the  same  place 
with  ordinary  iron  ores,  and  in  competi- 
tion with  present  methods  of  manufacture, 
is  entirely  another  matter,  and  a  most 
difficult  p'l'obl em,  which,  when  solved,  will 
command  a  prominent  place  among  the 
innovations  in  this  basic  industry.  It 
may  be  observed  that  the  only  diiect  pro- 
cess in  industrial  existence  at  the  juesent 
time  is  a  crucible  one,  the  invention  of 
Sieurin,  working  in  Hoganas,  Sweden. 

Bourcsf'd's  Ss^'jpres.'^sve  CSSaims. 

The  (daims  of  the  inventor  foi-  the 
Bourcord  process  are  impressi\'e,  lieuis'- 
that  a  t'ln  of  liiiuid  steel  can  be  jiroducpd 
in  the  ladle  from  standard  raw  material 
for  about  80  per  cent  of  the  present  cost, 
and  that  the  capital  required  to  work  a. 
complete  plant  should  be  about  75  T>er 
cent  of  that  reruiired  for  standard  equip- 
ment. 

E,ecognisinp-  that  the  aim  of  any  method 
of  ore  reduction  must  be  to  produce  a 
pure  metal,  the  inventor  has  approached 
Vhe  matter  from  a  PTathematical  stand- 
point and  demonstrated  the  exact  relation 
I'ptween  the  size  of  the  particles  of  ore, 
the  paths  which  thev  took  through  the  fur- 
nace, the  composition  of  the  reducing 
p-ases,  the  force  with  which  they  wer" 
impin.Q'ed  Tipon  the  ore,  and  the  effect  '  " 
the  relative  paths  taken  by  thp  or^"  and 
the  o-ases  through  the  furnace.  Mr.  T^om- 
cord  took  the  stand  that  previous  failures 
had  in  almost  everv  instance  been  du(> 
to  the  fact  that  conditions  on  a  manufac- 
turing scale  had,  never  been  identical  with 
those  that  had  existed  in  the  laboratorv 
experiments  upon  which  they  were  based. 


The  two  conditions  considered  for  t 
success  of  the  process  were,  an  efficie 
method  of  generating  economically  a  ] 
ducing  gas  of  great  puiity  from  ; 
variety  of  industrial  fuel,  and  an  efficiet 
method  of  applying  a  current  of  redncii 
gas  in  such  a  manner  as  to  obtain  a  coi 
plete  reduction  with  a  minimum  volume 
gases.  With  this  as  a  starting  point, 
furnace  has  been  developed  in  which  t 
disposition  of  the  gases  is  as  favoural 
as  it  is  in  the  standard  vertical  type  ai 
that  of  the  ore  as  favourable  as  in  t 
horizontal  or  rotary  type. 

t^o  Radical  Equipment  Changes. 

On  general  lines  the  process  under  : 
view  does  not  deviate  sensibly  from  t 
traditional  ones  of  direct  production,  a 
consists  in  reducing  iron  oie  with  gases 
sufficiently  high  temperature,  transferi  i  f 
the  reduced  metal  (still  solid)  to  on  eh 
trie  furnace  where  it  is  primarily  melte 
and  subsequently  to  another  electric  fi 
nace  where  it  is  finally  refined  if  lequiie 
In  this  process  the  reducing  gases  f 
generated  by  the  gasification  of  power 
fuel. 

The  process  comprises  three  nia 
steps  :  — 

(1)  The  making  of  high  temiieratu 
jiure  reducing  gas  from  powereil  fuel 
almost  any  grade.  in(duding  lignite.  ( 
can  also  be  used. 

(2)  The  i-eduction  of  ore  in  a  spec 
furnace  by  a  new  method,  involving  t 
continued  and  repeated  physical  conta 
or  impingment  of  the  gas  and  the  (diari 
which  is  pre-heated  to  the  critical  te; 
perature  before  entering  the  redueti- 
furnace. 

(3)  Melting  of  the  sjiongc^-ii on  pioduci; 
in  electric  furnaces  adapted  to  receive 
charge  of  metal  continuously  from  t 
reducing  furnace.  Anotiier  feature 
that  the  power  for  all  the  me(diani(, 
needs  of  the  plant,  and  the  electi 
energy  reiniired  for  the  iM'imaiv  nieltin 
is  more  than  amply  generated  with  t| 
exhaust  gases.  Other  parts  of  the  plf 
consist  of  standard  equipment. 

Besides  the  reason  given  at  the  begil- 
ning  for  putting  fonvard  the  Bourco'. 
process  in  Engineering  World,  there  ; 
also  the  notable  circumstance  that 
process  has  been  approved  by  the  Unitf 
States  Bureau  of  Mines  as  being  theore'- 
cally  sound,  and  has  been  favourably  i- 
rnrterl  npoM  nnd  i-ecommended  to  t- 
attention  of  tlie  Ameiican  steel  indust/ 
by  the  U.S.  Bureau  of  Standards. 
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A  Weekly  Record. 


^  Egyptian  Contract  for  British  Firms. 

L  We  understand  that  a  contract  tor  the 
[i  supply    and     installation    of  pumping 

machinery  at  Aif,  in  Lower  Egypt,  has 
"  been  secured  by  a  British  firm  in  spite  of 
!  keen  competition  on  the  part  of  Swiss, 
»  German,  French  and  Dutch  firms.  The 
I  contract,  which  is  valued  at  £70,()(X),  goes 

to  the  Associated  British  Manufacturers, 

I  acting  for  the  English  Electric,  Paterson 
',  Engineering    and    Glenfield    &  Kennedy 

I I  companies. 

Aerial  Transport  Service. 

i.  Business  men  are  showing  a  great  deal 
Ii  of  inteiest  in  the  aerial  transport  service 
;  between  "Manchester,  London,  Ireland  and 
•  the  Isle  of  Man,  which  is  to  be  inaugurated 
[  by  the  Manchester  Aviation  Co.  Ltd.  II 
i  is  stated  that  the  first  aeroplane  will  leave 
I  Manchester  lieadqiiarters  at  Alexandra 
J  Park  on  June  3.  That  the  Irish  Provi- 
I  sional  Government  have  also  taken  prac- 
^  tical  interest  in  the  scheme  is  evidenced 
j  by  the  fact  that  the  Irish  Ministrj-  of 
Defence  are  erecting  an  aerodrome  neai- 
\'  Dublin  for  the  purpose  of  providing  a  land- 
;  ing  placed  for  the  new  transport  aeroplanes. 
!  The  machines  to  be  used  are  D.H.  9  C's, 
[.  which  have  a  s]jeed  of  100  miles  an  hoiu', 
[I  a  carrying  capacrty  of  TOO  lb.,  and  are 
jj  capable  of  doing  the  Journey  to  Dublin  in 
Ki  1  hour  55  minutes. 

British  Trade  Ship. 

[  It  is  anticipated  that  the  !),000-ton 
liner  Orestes,  whicli  will  take  her  place 
as  the  floating  exhibition  for  British 
goods,  will  be  ready  to  sail  on  June  1. 
The  work  on  the  liner  is  proceeding  ai 
a  great  speed.    About  -Wi)  r  epresentatives 

|,  of  great  British  manufacturiirg  houses  will 

I  make  the  tour,  and  three  of  the  decks  on 
[  the  liner  will  be  transfoinied  into  an 
j.  industrial  exhibition. 

II  This  is  the  fouith  attempt  niaih'  l)y 
1  diifereut  companies  or  syndicates  in 
f,  England  to  launch  an  exhibition  and  sail 
j-it  round  the  world.  Of  the  other  three, 
L  two  have  failed,  aird  the  third  (a  most 
['ambitious  project,  entailing  the  expendi- 
^  ture  of  ovei'  a  million  sterling)  has  been 
(1^ postponed  for  a  year'  oi'  so. 

I  Shipbuilders'  Agreement. 

I     As  a  result  of  a  joint  conference  between 
I*  the  Shipbuilding   Employers'  Federation 
!^  and  the   negotiating  committee    of  the 
»  Shipbuilding  Trade    Vnioiis'  Federation, 
^.  an  agreement  was  arrived  at  upon  a  basis 
jiof  settlement  Avhich  the  tr  ade  unions  will 
j|recommend  their  members  to  accept. 
'    The  employers    have   conseirted   to  a 
[  further  revision  of  their  original  proposals 
I  for  the  withdrawal  of  Kis.  6d.  per  week 
j  of  war  borms.    The  seccnnl  ballot  of  the 
I  nien  was  takerr  upon  an  offer  by  which  a 
[reduction  of  10s.  (kl.  per  week  was  to  be 
i^niade  on  March  29  and  a  second  reduction 
I  of  6s.  per  week  from  April  2().  I'nder 
the  provisional   agreement  reached  this 
■vveek    the    men   will    resume    woi'k  at 
a  reduction  of  10s.  Gd.  per  week,  to  be 
fidlowed  by  two  further  cuts  of  8s.  per 
week  each  at  intervals  of  tour  weeks. 

Il 


Liner  Taken  Abroad  for  Completion. 

The  Cunard  liner  Laconia  has  been 
towed  tronr  the  Tyne  to  Rotterdam  to  be 
completed.  AH  the  arrangenrents  for  the 
removal  of  the  Laconia  froirr  the  builders" 
yard  and  for  the  towage  to  Rotterdairr  have 
been  carried  out  by  the  Cunard  Co.,  who 
had  the  Laconia*  scheduled  for  her  first 
voyage  this  moirth.  The  shipyard  stop- 
page, however,  made  this  impossible,  and 
she  will  now  be  ready  for  sailing  on 
May  IT  Messrs.  Swair,  Hunter  & 
Wigham  Richardson  had  the  work  well 
advanced  when  the  sliipyard  trouble 
arose,  and  the  departure  of  the  ship  repre- 
sents at  least  two  or  three  weeks  full 
employment  for  men  engaged  in  the  finish- 
ing trades.  Furtlier,  it  is  anticipated  that 
if  a  settlement  of  the  shipyard  dispute  is 
irot  reached  at  an  early  date  at  least  one  or 
two  of  the  Cunard  ships  being  built  on  the 
Tyne  will  be  taken  abroid  for  completion. 

Australian  Steelworks  to  Close. 

Owing  to  the  excessive  cost  of  produc- 
tion, the  Broken  Hill  Proprietory  Co.'s 
large  steelworks  at  Newcastle,  Australia, 
will,  in  all  probability,  ]>e  clo.sed  down 
during  May.  The  chief  difficulties  of  the 
company  have  been  the  very  high  price  of 
coal,  wages  and  the  cost  of  stores,  and  at 
present  the  orrly  plants  working  are  the 
steelmaking,  blooming,  rail  and  rod  mills. 
With  the  exception  of  the  rod  jmill,  all 
these  are  to  closedown  at  the  end  of  April. 
The  company's  technical  officers  have  been 
studying  the  use  of  improved  methods  in 
sinrilar  mills  abroad,  and  by  the  applica- 
tion of  these  methods  it  is  hoped  to  over- 
come some  of  the  disabilities  under  which 
they  are  labouring  at  the  present  time. 
The  diiectors.  however,  are  convinced  that 
they  nrirst  allow  their  w'orks  to  remain 
idle  until  the  price  of  coal  is  reduced  and 
the  worknierr  will  accept  lower  wages.  In 
a  recent  speech  the  manager  remarked  that 
if  they  had  cheaper  coal  they  would  be 
ready  to  compete  with  English  iron  and 
steel.  Officially,  it  is  estimated  that  4,000 
are  unemployed  in  Newcastle  and  district. 

Improving  Workmen's  Leisure  Hours. 

A  Bill  is  beiirg  considered  by  the 
Belgian  Parliament  with  the  object  of 
creating  a  special  department  for  co- 
ordinating and  extending  existing 
machinery  for  impi'OA-ing  the  use  of  work- 
men's leisure  liorrrs.  In  the  meantime 
provincial  councils  are  taking  inactical 
steps  in  this  directiorr,  with  the  result  that 
a  projiosal  has  been  unanimously  adojrted 
by  Brabant  whereby  credits  have  been 
voted  allowing  grants  to  be  made  to 
nrusical  and  dramatic  societies  and 
libraries.  These  grants  will  also  be 
available  for  the  puri)ose  of  art  studies 
and  exhil)i(i(ms,  and  schemes  for  beauti- 
fying the  homes,  as  well  as  making  provi- 
sion foj-  eontiniration  classes  on  general 
subjects.  Other  Belgian  provinces  are 
following  the  lead  of  Brabant.  The 
province  of  Liege  has  already  voted  the 
sunr  of  £()(), 000  to  be  expended  in  this 
manner,  while  a,  meeting  is  shovtlv  to  be 


held  for  the  purposes  of  discussing  the 
same  subject  in  the  ])rovince  of  Hainault. 

Cannot  Compete  with  Germany. 

It  was  stated  at  a  conference  between 
the  National  Federation  of  General 
AVorkers  and  Messrs.  T.  N.  W^ard  Ltd.. 
of  Sheffield,  that  the  latter  firm  could  not 
comjjete  with  German  firms  for  shipbi-eak- 
ing. 

Mr.  Joseph  Ward  told  the  federation 
that  he  had  met  the  lepi  esentative  of  a 
Gei-man  firm  who  had  bought  two  vessels 
lying  in  Preston  Docks,  and  had  been  able 
to  offei-  £-'{.(100  more  foi-  each  of  them  than 
his  fiini  was  able  to  offer,  as  they  were 
al)le  to  cut  thenr  up  in  Germany  for 
Mk.700  a  ton,  which  Avas  equal  to  lis.  a 
ton  in  our  money. 

Theii-  firm  were  unable  to  approach  this 
figiiie  by  a  very  lo)ig  way.  Mr.  Ward 
added  that  it  would  be  necessary  to  have 
some  reduction  of  wages  in  this  industry. 
I'lventually  the  confeience  was  adjourned 
to  enable  the  Workers'  T'nion  to  be  re})ie- 
seiited  at  the  discussion. 

British  Firms'  Alliance. 

OiR'  of  the  ino>t  im])i)rtant  events  of  the 
week  has  been  the  alliance  of  several  im- 
poitaiit  Biilisli  Industrial  firms  formed  to 
iindeitake  eoiitracts  for  ])ublic  works  in 
any  part  of  the  fjlobe.  The  company  is 
The  Power  &  Traction  Finance  Co.  Ltd.. 
with  a  diiector'ate  cohsisting  of  Mr. 
\V.  L.  Hichens,  of  Cammell,  Laird  &  Co.  : 
Sir'  Johir  Hunter,  of  Sir  William  Ariol  \' 
Co.  ;  Sir  George  May.  of  the  Prudential 
Assurairce  Co. ;  Lord  Merson  and  Mr.  P. 
J.  Pybus.  of  the  English  Electric  Co.  ; 
Ml'.  Hugh  Reid,  of  North  British  Loco- 
motive Co.  ;  and  Mr.  John  Sampson,  of 
John  Brown  &  Co.  The  outstanding 
feature  of  the  new  comliine  is  that  each  of 
the  constituent  fiinis  is  able  to  produce  an 
article  orr  which  it  specialises  in  the 
most  effective  and  economical  manner. 
Prinrarily,  it  is  pr-oposed  to  deal  with  I'ail- 
way  contracts,  and  the  group  is  in  a  posi- 
tion to  undertake  the  corrstruction  ■  and 
complete  equipmerrt  of  a  whole  railway 
system  without  the  aid  of  outside  firms. 

German  Aircraft. 

Oir  Jiuie  6,  (jermauy  nray  resume  the 
mainrfacture  of  civilian  aircraft,  urrder' 
certain  conditions,  arrd  arr  inter-t^Jlied 
guaiarrtee  committee,  c(msistino<  of  lo 
inter-allied  officers  and  28  non-commis- 
sionesl  officers  arrd  soldiers,  has  been 
appc)inted  to  see  that  the  rules  pi'ohibiting 
the  mainrfacture  of  luilitary  aii'craft  are 
carried  orrt.  One-seaters  of  over  00  h.p., 
air  machines  which  cair  fly  without  a  pilot, 
air  machines  with  protective  arirrour  or 
capable  of  being  equipped  with  any  arma- 
merrt  will  be  corrsidered  military.  No 
heavier-thair-arr  machiires  with  full  cargo 
nnrst  be  able  to  rise  over  4,000  metres,  no 
machine  with  full  cargo  at  2,000  metres 
must  be  able  to  travel  faster  than  ITO  kilos 
an  hour.  Airships  whose  cubic  content 
exceeds  the  following  figirres  will  be  con- 
sidered military  :  Rigid  dirigibles.  30,000 
cubic  metres;  half-rigid,  25,000  cubic 
nr'eti'es;  non-rigid,  20,000  cubic  metres. 
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How  Other  Industries  Stand. 


tHE  U  S.  MJCA  INDUSTRY  IN  1921. 

■The  U.S.  mica  industry  in  1921  on  the 
whole  reflected  the  general  depression  ot 
business  all  over  the  country,  according  to 
d  preliminary  report  issued  by  the  United 
States  Geological  Survey.  The  decrease 
in  the  domestic  output,  sales  and  prices,  is 
marked,  and  is  not  balanced  by  an  increase 
in  the  imports.  Several  mica  companies, 
especially  in  the  South,  were  idle  the 
entire  year,  and  one  large  company  dis- 
continued business  entirely. 

Preliminary  figures  showing  the 
quantity  and  value  of  mica  sold  in  the 
United  States  in  1921,  as  reported  by  the 
United  States  Geological  Survey,  gives  a 
total  of  3,854  short  tons,  valued  at 
174,838  dols.  Of  this  quantity  371  tons 
(741,1901b.),  valued  at  117,989  dols.,  was 
sheet  mica,  the  rest  was  scrap  mica.  These 
figures  are  obtained  from  reports  received 
by  the  Geological  Survey  from  97  per  cent 
of  the  producers  and  others  engaged  in  the 
mica  business. 

The  production  was  made  by  eight  States 
— North  Carolina,  New  Hampshire, 
Virginia,  New  Mexico,  Georgia,  South 
Dakota,  Colorado  and  Wisconsin,  named 
in  order  of  total  value  of  mica  sold  from 
greatest  to  least. 

The  total  quantity  of  uncut  sheet  mica 
sold  in  1921  show^s  a  decrease  of  about  56 
per  cent,  and  the  value  a  decrease  of  about 
78  per  cent;  scrap  mica  showed  decreases 
of  al)out  39  per  cent  in  quantity  and  of 
about  66  per  cent  in  value,  as  compared 
with  1920.  Comparisons  can  not  strictly 
be  made  with  any  year  previous  to  1920, 
iiH  the  figures  for  tkose  years  include  cut 
mica,  or  mica  that  has  been  through 
several  stages  of  preparation  for  the 
market  and  thereby  commands  a  higher 
price  than  uncut  mica. 

The  most  notable  decrease  is  shown  by 
North  Carolina,  whose  sales  of  uncut  sheet 
mica  dropped  about  79  per  cent  in  quantity 
and  about  87  per  cent  in  value  in  1921,  as 
compared  with  1920. 

On  the  other  hand,  New  Hampshire 
shows  an  increase  in  output  of  sheet  mica 
of  about  73  per  cent  in  quantity,  but  a 
decrease  of  about  25  per  cent  in  value.  The 
incrfease  in  quantity  is  due  to  the  larger 
production  of  mica  of  small  size,  such  as 
punch  and  washer  mica,  which  has  had  the 
{'ffect  of  lowering  the  average  price  per 
pA'iihd  of  sheet  mica  in  New  Hampshire 
from  29  cents  in  1920  to  13  cents  in  1921. 
SWap  mica  sold  in  this  State  in  1921  was 
537  •■  ions,  valued  at  10,613  dols^,  as 
a^'aihst  435  tons,  "valued  at  12,877  dols.' in 
1920. 

The  average  price  per  pound  of  all  sheet 
mica  sold  in  the  United  States  in  1921  was 
16  cents,  as  compared  with  32  cents  in 
1920,  and  the  average  value  per  ton  of 
scrap  mica  fell  from  29  dols.  in  1920  to 
16  dcjls.  in  1921. 

The  consu)nplion  of  mica  in  the  TTnited 
Slates  depends  largely  on  the  available 
(juantity  of  foreign  mica,  the  importa- 
tions of  which  showed  a  notable  decrease. 
The  cut  mica  and  splittings  imported  for 


cniisumption— and  the  siilittings  form  the 
greater  part  of  the  import  — fell  in  value 
from  2,011,434,  dols.  in  1Q^(»  to  758.52.1 
dols.  in  1921.  The  unmanufactured  mica, 
consisting  essentially  of  uncut  trimmed 
slieeis,  dropped  in  quantity  from 
1129S.537  11).  in  1920  to  328,4441b.  in 
1921,  and  in  value  from  1,277,943  dols.  in 
1920  to  331,219  dols.  in  1921. 

WEEKLY  OUTPUT  OF  COAL. 

We  give  below  the  official  statement  of 
the  coal  output  at  the  mines  of  Great 
Britain  for  the  four  weeks  ended  April  8. 
For  the  week  ended  April  8  the  output  was 
4,961,200*  tons,  as  compared  with 
4,825,400  in  the  previous  week.  A  year 
ago  the  stoppage  had  commenced,  and  the 
output  from  Ajjiil  4  to  July  4  Avas  only 
179,100  tons. 

Mar.l8.    Mar.  25.     April  1.  Aprils* 
Diatricte.  Toue.        Tons.        Ions.  Toiim. 

Korthutnberland   255,200      255,400      231,600      260  600 

Durbam    673, tOO      6^0,500      674,500  700,500 

Yorkshire    855,700      645,800      865,800  881.200 

Lancashire,  Cheshire, 

and  North  Wales.. ..  406,200  402,200  402  6C0  411, '.00 
Derby,  Nottingham  and 

Lticester   601,700      604, SCO      Cll,' GO  646,500 

Stafford,  Shropshire, 

Warwick,    Worcester      370,100      369,900      365,600  879,100 
South  Wales  and  Mon- 
mouthshire  1,012,500   1,006,000     902, .'00  920,500 

Otlier  English  Districts  S-7,700  98,100  67,600  97,000 
STOtland  ,      684,000      658,100      673,300  663,7(0 

Total    TT   4,556,900   4,929,300   4,825,400  4.961,200 


FRENCH  AUTOMOBILE  INDUSTRY. 

According  to  Baron  Petiet,  president  of 
the  Syndicate  of  Automobile  Manufac- 
tuies,  the  French  automobile  industry  has 
jiassed  the  severe  period  of  the  general 
industrial  crisis,  and  is  gradually  getting 
back  to  a  more  normal  state. 

During  the  war  most  of  the  automobile 
manufacturers  in  France  were  busy  turn- 
ing out  war  materials,  and  the  building  of 
cars  was  almost  negligible.  The  reason 
for  this  was  that  the  French  Government 
found  it  comparatively  easy  to  purchase 
abroad  such  vehicles  as  were  needed  for  the 
transportation  of  troops,  whereas  it  was 
much  more  difficult  to  procure  arms,  muni- 
tions, aeroplane  engines,  gun  carriages, 
etc.,  at  short  nofice, 

At  the  end  of  thei  war  the  autginobile 
manufacturers  found  themselves  with 
enlarged  factories  equipped  with  the  latest 
machinery  and  tools,  but  deprived  of  many 
of  the  things  that  were  essential  to  the 
resumption  of  normal  trade. 

In  the  first  period  which  followed  the 
armistice  most  of  the  factories  were 
flooded  with  orders  which  could  not  readily 
be  filled  on  account  of  the  difficulty 
experienced  in  procuring  the  necessary  raw 
materials.  These  rose  tremendously  in 
price,  upsetting  the  manufacturers'  cal- 
culations, and  in  many  cases  causing 
severe  losses.  Later  came  the  crisis  in 
business  and  industry  generally,  and  sales 
dropped  almost  to  zero.  Now,  however, 
orders  are  again  coming  in  to  the  fac- 
tories, and  the  industry  has  recovered  an 
almost  normal  activity. 

France's  exports,  in  1920,  of  auto- 
mobiles and  accessories  reached   a  total 


value'fof  "*^c.lvl87,971,t300,:,:jaccoi^ing  U 
official  statistics  just  received  by  thi 
Bankers  Trust,  Co.,  of  New  York,  from  it 
French  Information  Service. 

Increased  domestic  usage  of  the  auto 
mobile  by  the  general  public  is  expectec 
because  of  the  decreased  price  of  petrol 
The  price  in  1919  was  Fc.l5  to  Fc.l6  pe 
can  of  five  liti''.>  (about  41  quarts).  Th 
present  price  is  Fc.1.7  per  litre.  In  soiii 
places  it  can  even  be  purchased  fo 
Fc.1.55  per  litre. 


QUERIES  AND  REPLIES. 

We  invite  our  readers  to  submit  practical  problem 
for  solution  by  our  staff,  or  by  other  reader. 
Replies  will  be  paid  for. 


QUERIES. 

Coal  Tii'pler.s.--I  have  in  use  on  "  soft  "  coal  a 
end-an  tippler,  tippling  three  tubs  per  minute  on 
a.  picking  band — ^eacli  tub  holding  10  cwt.  of  coa 
Uiit  it  rauses  a  considerable  loss  in  the  quantity 
slack   (smaill  coal)  it  produces.     I  therefore  wif 
to  replace  it  with  a  rotary -typ«  one.     Will  son! 
practical  reader  kindly  inform  me  whether  a  varl 
ing  .speed  tippler— witJi  quick  return  motion — or 
constant  speed   one  would   be  most   suitable  I 
installing  in  this  class  of   coal,   to   prevent  th 
serious  waste,  ktcping  in  mind  the  question  as 
which  of  them  would  probably  be  most  costly  lat 
on  in  the  matter  of  repairs,  and  also  stating  tl 
speed  at  which  each  type  could  be  run. — (W.  A 


REPLIES. 

Cement  for  Castings. — A  filling  for  cast  in 
consists  of  taking  borings  of  similar  metal  ai 
mixing  same  with  salammoniac.  The  mixture 
forced  into  the  holes  and  dressed  le^el.  A  chemic 
action  takes  place  which  unifies  the  filling  with  t 
body.  A  good  proportion  for  a  quick-setting  ceme 
is  :  80  parts  iron  borings:  1  pait  ealanmioni 
(powdered) ;  2  parts  flour  of  sulphur.  Anoth 
method  is  to  take  equal  parts  of  sulphur  and  whi 
lead  with  about  on«-sixth  of  borax,  and  mix  Wi 
to  form  a  uniform  mass.  The  defective  parts  shou 
be  wetted  with  strong  sulphuric  acid,  and  the  mi 
ture  pressed  well  home.  If  the  holes  ar*  lar 
6ome  borings  should  be  mixed  with  the  oth 
ingredient®,  and  if  possible  the  insert  a.llowed  to  s 
under  pressure.  If  properly  done,  this  meth 
leaves  a  surface  which  is  apparently  welded  togetht 
the  introduced  borings  becoming  to  all  intents  ai 
purposes  part  of  the  whole.  Then  there  is  t 
ordinary  white-metal  filling,  consisting  of  nine  pai 
of  lead,  two  of  antimony,  and  one  of  bismut 
The  hole?i  should  be  well  cleaned  and  sliglit 
warmed  before  jKJuring  the  molten  mixture  in 
them.  This  alloy  expands  in  cooling,  and  solidifi 
the  insert,  which  is  then  dressed  level.  The  gre 
advantage  of  this  methiod  is  that  there  are  no  mcs 
chemicals  to  deal  with,  and  the  quickness  v.i 
which  the  w',ork  can  be  performed.  The  metak  a 
mixed  in  a  small  ladle  and  allowed  to  cool.  Wh 
a  casting  is  to  be  treated  the  fitter  merely  reme 
the  alloy,  meanwhile  cleaning  out  the  holes  with 
small  chisel.  He  then  pours  sufficient  to  fill  t 
whole,  which  sets  almost  at  once,  and  files  tlie  si 
face  level. — Hohse-power. 

Cement  for  Castings. — In  answer  to  query. 
C.  A.  M.,  the  most  satisfactory  cement  used  f 
filling  up  blowholes  in  castings  is  t-ermed  "Smo.it 
on."  I  have  used  it  with  satisfactory  result*, 
is  mixed  with  water  to  a  stiff  paste,  and  work 
well  into  blowholes,  and  cleaned  up  with  castir 
When  dry  it  is  hardly  discernable,  and  siets  like  c« 
iron.  To  my  idea,  the  most  efficient  way  to  ft- 
blowholes  up  in  ca.siings  is  by  what  is  called  "Inn 
ing  up"  with  oxyacetylene  welder,  which  is  t 
more  up-to-date  way;  of  course,  the  burnt  me' 
requiros  grinding  down  to  existing  surfa.. 
This  applies  to  blowholes  occurring  in  worki: 
Burfaces  euch  as  eJides,  etc. — G.  G.  S. 
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NEWCASTLE-ON°TYNE. 

,  (Fhom  Our  Own  Correspondent.) 
I  Seldom  have  the  uiembeis  of  the  Noith- 
,East  d'oast  Institution  of  Engineers  and 
Shipbuilders  listened  to  such  a  divertin<i- 
;'.ecture  as  that  given  on  April  21  by  Mr. 
i;r.  Jlladsen,  suiierintendent  engineer  to 
ijhe  Swedish  Transatlantic  Steamship  Co., 
on  the  running  cost  of  the  Diesel-eugined 
^liips.  This  coinpany's  latest  venture  is  the 
j)'oxford-engined  motor  ship  Yngai-en, 
!  built  at  Sunderland,  which  this  month 
f:;(}mpleted  a  28,000  mile  voyage,  the  first 
4ong-service  test  for  this  type  of  engine. 
;  The  Ewleri  A/B  Transatlantic  of 
Gothenburg  has  contracted  for  two 
lifferent  types  of  single-screw  motor  ships, 
pne  of  the  Bunneistei''  and  Wain  Icng- 
f stroke  type,  another  of  the  Stockholm 
I  itlas-Diesel  type,  while  the  British-buili 
lEkmaren,  Avith  one  ^i.OOO  i.h.p.  motor  will 
;  voon  be  reaxly  for  sea. 

The  manimoth  Cunarder  Berengaria, 
rirhich  ha.s  been  re(  niidit ioiiiiig  al  Messrs. 
[Armstrong's  naval  yard  at  Walker,  left 
iithe  T^-ne  this  week  for  Southampton.  This 
!  52,000  ton  vessel  is  the  largest  craft  that 
J'has  ever  entered  the  Tyne.  She  takes  her 
^p'lace  in  May  with  the  A(|uitania  on  the 
j Southampton-New  York  express  service. 
i  The  1,401)  h  IS.  set  of  Nortb-Kastpni 
fcWerkspoor  marine  Diesel  engines  fitted  in 
Hhe  new  motor  ship  Segovia  by  the  Noi-th- 
^Eastem  Marine  Engineering  Ltd.,  of 
[Wallsend,  under  licence  ham  Amsterdam, 
jraii  at  120'  revolutions  pei  minute  in  the 
•trial  tests  mentioned  in  llie-.e  notes  last 
'week,  and  it  is  interesting  as  illustrating 
'tthe  simple  nature  of  this  four-stroke 
I' single-acting  type  of  engine  that  during 
Mhe  latter  stages  of  its^  fitting  into  the 
l8eft'ovia,  which  took  ])lace  during  the  lock- 
-out of  tlie  skill(Ml  engineers,  tlie  work  was 
p entirely  completed  by  apprentices.  The 
!  same  company  have  under  construction 
beveral  sets  oiF  Diesel  engines  of  similar 
l^design,  and  in  the  Sevilla.  a  sister  ship, 
ithe  total  consumption  of  oil  for  a  voyage 
I' of  11,738  miles  was  but  234  tons,  or  an 
['average  of  3  tons  of  liquid  fuel  daily. 

I  The  Segovia  has  been  built  to  the  order 
f of  Messrs.  Otto  Thoiesens  J^inis,  oif  Cliris- 
Uiania.  by  Messrs.  Wood.  Skinner  &  Co., 

II  of  Bill  Quay,  under  special  survey  of  Det 
piNorske.  Veritas. 


[FROM  CORRESPONDENTS  AT  HOME  AND  ABROAD,] 

through  the  new  engineering  combine,  "to 
pool  technical  resources,"  as  it  is  termed, 
have  made  a  powerful  combination  that 
will  be  able  to  make  bold  bids  for  business. 
It  includes  Cammell-Lairds  and  John 
Browns,  of  Sheffield  and  elsewliere,  the 
2Sorth  Biitish  Loco.  Co.,  Sir,  William 
Arrols,  the  English  Electric  Co.  and  the 
Prudential  Assurance  Co.,  under  the  title 
of  the  Power  and  Transport  Finance  Co. 

These  concerns  recognise  that  mucli 
work  in  the  future  is  coming  from  jjower 
and  transport  engineering  contracts,  and 
especially  from  hydro-electric  schemes, 
and  that  contractors  will  find  it  an 
advantage  to  be  able  to  contract  to  lay  a 
railway  and  equip  it  or  a  power  station,  as 
the  case  may  be,  without  the  parties 
jilacing  the  order  having  to  split  it  up. 
Contractors  in  future  will  do  that,  and  the 
idea  behind  the  new  combine  is  to  take 
orders  and  jjool  the  several  jjaits  among 
the  grou]).  1? 

There  is  something  in  the  combination 
suggestive  of  the  new  combination  of 
British  interests,  save  that  the  Prudential 
are  to  evidently  fill  the  role  of  the  finan- 
ciers in  the  English  case  instead  of  a  bank. 

Not  a  little  interest  has  been  aroused  in 
trade  and  laboui'  ciicles  bv  the  news  thai 
Hadfields  Ltd.,  of  Shefiield,  have  com- 
pleted arrangements  for  sending  a  party 
of  their  craftsmen  to  the  Australian  Steel 
Company's  works,  in  which  tlie  famoirs 
Sheffield  firm  took  large  interests  some 
time  ago.  The  ultimate  destination  of  the 
l)arty  will  be  Perth,  I  understand.  The 
moulders  in  it  are  to  introduce  the  Had- 
field  system  of  working.  This  is  in  keep- 
ing with  the  company's  policy  of  securing 
Hadtield  efficiency  in  concerns  in  which 
they  have'  large  interests  and  can  show  the 
way.  Already  one  or  two  Sheffield 
moulders  ;ire  established  in  the  Hadfield- 
Penfield  Co.  in  America. 

At  a  time  when  many  things  in  the 
engineering  world  are  in  a  slum])  it  is 
pleasing  to  note' that  Hadfields  have  com- 
pleted a  contract  for  tramway  points  and 
crossings  for  St.  Petei'sburg — to  use  the 
Tiame  used  in  consigning  the  goods  via 
Hull — and  they  are  now  engaged  on 
another  for  Moscow.  This  is  not  sui  jiris- 
ing,  as  some  of  their  contracts  in  recent 
veais  have  been  for  tramway  systems  far 


SHEFFIELD 

(From  Our  Own  Correspondent.) 

Sheffield  is  greatly  interested  hy  ^  the 
announcement  that  some  of  our  big  firms 
have  their  eyes  open  to  the  possibilities  of 
reconstruction  schemes  of  the  future,  and 
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BARROW. 

(From  Our  Own  Correspondent.)  " 

At  a  time  when  new  shipliuilding  con- 
tracts are  non-existent,  Barrow  is  doing 
fairly  well  in  the  matter  of  shiprepairing. 
During  the  past  few  weeks  such  vessels  at 
Messrs.  Yickers'  fitting-out  berths  as  'a're 
in  the  final  stages  of  construction,  have 
been  .joined  by  a  number  of  craft  requir- 
ing overhauling,  and  there  has  been  almost 
continual  use  for  the  graving  and  floating 
docks.  Indeed,  it  is  stated,  that  but  for 
the  unsettled  state  of  industry  Barrow 
would  be  enjoying  considerably  more  o£ 
this  class  of  work  than  is  the  case.  Tt  is 
not  by  any  means  scarce,  but  with  the 
trade  difficulties  that  exist  the  wonder  is 
that  Messrs.  Yickers  have  been  able  to 
undertake  the  commissions  they  have. 

Just  at  the  jjresent  time  the  Amalga- 
mated Engineering  Union  has  a  difference 
respect  ing  2(i()  of  their  members  engaged 
by  different  ironmasters  on  the  West 
Coast,  but  while  the  dispute  is  still 
unsettled,  it  has  brought  to'  light  an 
excellent  feeling  which  exists  between  the 
men's  organisation  and  the  employers  con- 
cerned. Some  time  ago  these  engineers 
ere  put  on  to  a  wages  sliding  scale, 
whi(di  regulates  the  earnings  of  iron  and 
steelworkers  in  the  area,  according  to  the 
sale  price  of  iron.  The  sagging  of  ^1;lie' 
market  has  had  the  effect  of  Iningiiig  the 
engineers'  wages  below  the  uniini  rate  for 
the  district,  and  a  fortnight  ago,  failing 
to  obtain  the  desired  satisfaction,  ..the 
A.E.U.  called  the  men  out.  "But  it  is 
all  due  to  a  misunderstanding  of  the  terms 
of  an  agreement,"  says  an  official  o|  the 
iniion,  "  and  a  conference  between  the 
parties  this  week  is  almost  certain,^, to 
pioduce  an  amicable  settlement."  He 
added  that  they  had  alway.s  found;, the 
\Ye.st  Coast  Iroiunasters'  Associatioii  a 
nnist  reasonable  body  to  deal  w'itlk  in ^.j^^^e 
nuiou  negotiations.       "      •  "  '  ■'.•'/ 

The  last  of  the  vision  which  Barrow 
ppojde  i  lieiished  of  ^lessrs.  Yickers  taking 
part  locally  in  the  great  aircraft  con-li  ue- 
tion  boom  which  the  post-war  period  .at 
one  time  seemed  to  promise,  is  now  being 
dissipated.  In  the  first  place,  the  hi^ge 
shed  at  the  Cavendish  Dock,  which  was  not; 
oiil\-  the  place  where  the  first  Br^ti^h 
dirigible — one  believes— the  Mayfly, ,  was 
constructed,  and  came  to  grief  bpipre 
achieving-  a  flight,  but  which  was  also 
used  for  the  manufacture  of  flying  machine 
details  during  the  war,  has  been  sold,  and 
is  now  in  the  concluding  stages  of  dis- 
mantling. The  aerodrome  at  Waliiey, 
where  so  many  airships  were  completed 
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duiiui;'  and  after  the  war,  is,  one  gathers, 
in  the  market.  A  film-producing  com- 
bination has  had  a  purchase  option  on  the 
property,  but  this  option  has  now  been 
allowed'  to  lapse.  Similar  interests,  how- 
ever, are  said  to  regard  the  place  as 
suitable  for  such  a  class  of  enterprise. 

With  a  settlement  of  the  shipbreakers' 
dispute,  operations  have  once  more  been 
resumed  by  Messrs.  T.  &  W.  Ward  Ltd., 
of  Sht>ffield,  upon  the  demolition  of  the  old 
battleship  Illustrioris,  at  Ramsden  Dock. 
.  The  position  in  the  hertiatite  pig  iron 
trade  of  Xorth  Lancashire  and  South 
Cumberland  shows  little  variation.  Hand- 
to-mouth  buying  continues  to  be  the  oider 
of  the  market.  Local  consumption  is 
accounting  for  the  bulk  of  output  of 
ordinary  iron,  and  of  the  tonnage  going 
away  on  home  accorint,  Scotland  and  the 
Midlands  are  the  principal  destinations, 
claiming  cliiefly  low-phosi)lioriis  iron. 
Shipnients  continue  moderate.  Bessemer 
mixed  numbers  are  quoted  at  £4  18s.  (id. 
per  ton  at  works,  and  ferro-manganese  ds 
finding  an  active  market  at  £14  lOs.  per 
ton.  The  steelworks  at  Barrow  and 
Workington  are  in  operation,  with  a  iew 
weeks'  work  in  hand,  but  new  business  is 
exceedingly  scarce. 


BIRMINGHAM. 


(From  Our  Own  Corkespondent.) 

Apart  from  the  extension  of  the  lock- 
out in  the  engineering  trade,  there  are 
many  indications  in  the  district  that  trade 
is  distinctly  on  the  up-grade.  In  the 
meantime,  much  of  the  trade  is  cjuietly 
shifting  from  the  federated  to  the  non- 
federated  shops.  Several  of  the  non- 
federated  houses  in  Birmingham  and  the 
Black  Country  have  been  very  busy  of 
late,  and  as  customers  soon  g'et  to  know 
where  small  orders  can  be  grappled  with 
at  once,  the  trade  is  likely  gradually  to 
come  in  their  direction. 

Remarkable  activity  has  been  in  evidence 
at  the  cycle  and  motor-cycle  firms  during 
the  past  few  weeks,  and  despatches  have 
been  heavier  than  they  had  been  for  a  long 
time.  This  is,  of  course,  the  season  when 
this  particular  trade  should  be  abnormally 
brisk. 

In  some  of  fhe  areas  the  railway  com- 
panies had  not  the  necessary  rolling  stock 
to  deal  with  the  demands  so  suddenly  made 
upon  them,  and  (me  saw  cycles  being 
despatched  in  unconventional  vans. 

An  important  order  for  a  turbine- 
generating  idant  has  been  received  locally 
recently,  and  other  orders  of  a  similar  type 
are  likely  to  come  along.  Most  of  the 
electrical  firms  are  doing  well. 

The  British  iron  and  steel-tube  trade, 
which  has  for  some  time  been  controlled 
by  the  British  Tube  Makers'  Association, 
Jias  now  been  freed  from  any  control  by 
that  organisation,  and  individual  firms  are 
in  future — or  for  the  time  being  at  any 
rate—to  be  left  hee  to  face  the  steadily 
growing  comjjetition  by  quoting  as  they 
think  fit.  Not  only  is  Germany  in  a. 
militant  mood,  but  competition  is  also 
coming  f>am  the  Fnited  States  and 
Canada. 

In  the  main,  exixnt  business  continues 
to    increase,    and    the   brass  trade  has 


received  some  satisfactory  orders  from 
various  outside  sources.  The  substitution 
of  stampings  for  castings  in  the  produc- 
tion of  many  articles  of  utility  has  led  to 
lowered  costs  of  production,  and  these 
liave  led  to  lower  prices.  Trade  generally 
is  much  brisker  with  Australia  and  Soutli 
Africa  than  it  was,  but  India  is  still 
ordering  timidly. 


SOUTH  STAFFORDSHIRE  AND 
WORCESTERSHIRE. 

(From  Our  Own  Correspondent.) 

The  South  Staffordshire  and  Worcester- 
sliire  district  figures  badly  in  the  latest 
bhist  furnace  returns,  only  five  fui-naces 
being  reported  in  operation,  of  which  four 
are  owned  by  Alfred  Hickman  Ltd.,  of 
Bilston,  and  one  by  Messrs.  (xi'azebrook. 
of  Dudley.  There  are  still  2-")  furnaces 
idle  in  the  district,  and  of  those  at  work 
only  one  is  producing  ordiriary  forge  and 
foundry  iron,  the  others  making  basic 
material  for  steel  production.  Among  the 
total  new  furnaces  building,  namely  Ki, 
four  are  in  South  Staffordshire — one  owned 
by  Messrs.  Bradley  Foster  Ltd.,  two 
by  the  Willingsworth  Iron  Co.,  and  one  by 
Messrs.  T.  &  I.  Bradley.  These  furnaces 
are  understood  to  be  of  a  thoroughly 
modern  tj'pe,  representing  a  large  increase 
in  productive  capacity. 

The  local  steel  trade  continues  fairly 
healthy  and,  indeed,  is  showing  a  steady 
improvement,  with  prices  firm.  Construc- 
tional engineers  are  taking  more  steel,  and 
railways  are  rather  better  buyers. 
Wherever  possible  steel  is  being  used  as 
a  substitute  for  iron,  effecting  a  saving  of 
at  least  £1  10s.  per  ton.  Enquiries 
generally  are  very  plentiful.  Prices,  if 
anything,  have  a  tendency  to  .stiffen,  and 
buyers  are  exceedingly  keen,  orders 
invarial)ly  being-  decided  by  a  very  fine 
inargiji.  As  reported  last  week,  some 
large  local  makers  are  declining  still  to 
accept  orders  at  under  £10  for  finished 
bars  and  £8  for  bill?ts.  though  the  usual 
quotations  are  £0  10s.  and  £7  15s. 
respectively.  Steel  strip  is  finding  a  fairly 
good  sale  at  £10  10s. 

The  South  Staffordshire  manufactured 
iron  trade  is  battling  against  odds,  the 
general  depression  being  accentuated  by 
the  trouble  in  the  labour  world.  The  bar 
mills  are  experiencing  a  dull  time,  and  it 
cannot  be  ])erceived  that  there  has  been 
any  improvement  in  demand  for  produc- 
tion of  best  quality  bars  for  engineering 
work  since  the  price  was  reduced  to 
£13  10s.  Kee7i  competition  is  still 
forcing  down  prices  of  nut  and  bolt  iron. 
The  minimum  has  gone  below  £10  5s. 
Makers  of  this  class  of  bars  are  finding 
keener  competition  from  Belgium,  who  are 
now  offering  bais  for  nut  and  bolt  pur- 
poses at  £9  6s.  delivered  Darlaston,  as 
compared  witli  iheir  recent  ([uotation  of 
£9  10s.  MaTiy  consumers  would  i)refer 
local  material,  even  at  a  higlier  ])rice,  on 
ac'count  of  its  more  reliable  quality.  But. 
unfortunately,  the  nut  and  bolt  industry 
makes  rather  [toor  (b'niands  n|)on  the  mills 
at  the, present  time,  with  stagnation  in  the 
shipbuilding  trade  and  the  engineers'  lock- 
out still  in  operation.  Bar  iron  is  one  of 
the  verv  few  commodities  for  which  the 


Continental  shipper  is  now  able  to  qu 
terms  below  those  offered  by  the  l^riti 
producer. 


WEST  RIDING  OF  YORKSHIRE. 

(From  Our  Own  Correspondent.) 

It  almost  appears  that  the  chance  oh 
real  trade  revival  in  the  early  months 
this  year  aie  being  retarded  and  fritterjl. 
away  by  industrial  disputes.  There 
ample  evidence  that  with  Germant 
France  and  Belgium  working  at  full  spet, 
the  few  urgent  orders  that  remain  - 
being  placed  in  this  country.  Mucl 
expected  from  India,  while  So 
America  has  put  forward  some  very  g( 
enquiries  of  late.  In  fact,  with 
engineering  dispute  settled,  there  appe 
a  much  Inighter  prospect  for  overs 
business.  Much  of  the  business  wh 
was  captured  last  year  by  Continen 
competitors  is  slowly  being  recaptui 
and  many  orders  which  up  to  C|uite  recen 
were  going  abroad  are  now  being  reserv 
for  home  producers,  whose  prices  comp 
very  favourably  in  the  majority  of  ca 
with  the  paices  quoted  on  the  Continent 

Messrs.  Walter  Scott  Ltd.,  Leeds,  h 
recently  secured  a  contract  for  steel  giii.r 
tramway  rails  for  the  city  of  Manchesi ' 
while   Messrs.  John  Butler  &  Co.  Li 
Stanningley,  are  to  produce  the  steelw( 
for  bridges  over  the  Midland   and  Git 
Central  railways  in  Manchester.  Mess 
Kitson  &  C,o.Mr:Ltd.   have  recently  co 
jileted,  under  tdie  direction  of  the  Cro 
agents  for  the  Colonies,  a  batch  of 
locomotives  for  the    Palestine  railwa 
These  are  of  the  eight-coupled  type,  w 
leading  two-wheeled   truck  and  traili 
four-wheeled  bogie,  outside  cylinders  a 
valve  gear,  and  employ  superheated  ste; 
The  locomotives  are  built  for  a  4  ft.  8i : 
gauge,  and  have  a  working  pressure  | 
180  lb.  per  square  inch.    The  capacity 
the  tanks  is  8,120  gallons,  and  the  li 
capacity  four  tons.    The  complete  weia 
is  100  tons. 

The  Leeds  Education  Committee  ; 
proposing  to  purchase  from  the  traini 
department"  of  the  Ministry  of  Labour  t 
the  purpose  of  training  the  engineeri 
apprentices  at  the  Central  Technu 
School,  all  the  machinery  and  equipmt 
laid  down  by  that  department  for  t 
training  (if  ex-Service  men.  The  purcdu 
price  is  stated  to  be  £9,000,  whilst  t 
original  cost  of  the  equipment  w 
£29,000. 

Messrs.    Smith,    Barker    &    Willsc  i 
Ovenden,  Halifax,  have   recently  in1i| 
duced  an  interesting    toolroom  lathe 
their  standard  line  of  manufactui es,  t 
outstanding    feature    of     which  is 
hardened  steel-guide  strip,  on   which  t 
carriage  moves.    This  strip  can  be  nia 
of  better  material  than  can  be  put  into  t 
lathe  bed  top,  and  being  ])laced  in  a  po 
lion  where  if  is  ])r()tected  from  dirt  a 
falling  cuttings  it  will  retain   its  iuit 
accuracy  longer.    In  this  lathe  the  prei 
sure  exerted  by  the  tool  is  nutre  neaii 
vertical  and  tends  to  keep  the  carriagt 
its  seat,  while  the  leading  screw  and  la 
are  as  near  as  possible  to  the  lathe  cen 
and  in  the.  correct  ])osition  between  ilV- 
uuide  and  the  tool.    The  machine  is  suji 
plied  with  either  cone  or  all-geared  heap 
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ad  with  either  straight  or  gap  bed.  The 
eight  of  centres  of  the  standard  machine 
;  8^  in.  and  the  length  of  bed  8  ft. 
We  understand  that  Messrs.  Blake- 
oroiighs,  of  Brighouse.  have  recently 
uccessfuUy  tendered  for  the  supply  of 
alve  work,  etc.,  in  connection  with  the 
hirlmere  aqueduct  fourth  pipe  line  for  the 
[anche,ster  Waterwork.-;  Committee. 


BRISTOL. 

(From  Our  Own  Correspondent.) 
Kecently  a  deputation  of  Bristol  busi- 
est men  made  a  visit  to  the  House  of 
'onimons  and  plaiced  before  niember.s  of 
'arliament  their  views  of  the  industrial 
ituation  and  the  means  of  improving  it, 
ad  as  the  result  the  deputation  was 
remised  that  everything  possible  would 
e  done  to  place  their  views  before  the 
'remier  and  the  Chancellor  of  the 
Ixchequer.  The  deputation  was  intro- 
uoed  by  Mr.  Gerard  F-ox,  the  representa- 
ive  of  the  Biistol  C-haniber  of  Commerce, 
rho  is  a  member  of  the  firm  of  Messrs. 
ilrahy  &  Co.,  Ashton  Gate  Galvanised 
ironworks,  who  pointed  out  that  the 
Mistol  traders  had  considered  the  question 
if  excessive  burdens  of  taxation  very 
•  ully.  They  asked  that  there  should  be 
,rastic  reductions  of  expenditure  on  the 
:  ne  of  the  Geddes  report,  and  the 
peaker  urged  that  the  state  of  trade  was 
afficient  ground  for  a  demand  for  reduc- 
m  of  taxation. 

!  The  attention  of  employers  of  labour  in 
iristol  and  adjoining  counties  is  being 
rawn  to  the  possibilities  that  are 
^fEorded  by  the  training  of  disabled 
k-Service  men  at  the  Government  Instruc- 
I  on  Factory  in  Bristol.  The  work  carried 
"Q  there  includes  instruction  and  intensive 
'\'ainino'  in  wheelwrighting,  bodymaking, 
i'Dach-smithing,  coach-trimming,  electric 
firing  and  maintenance,  motor  driving 

■  ad  running  repairs.  The  training  is 
loroughly    practical,    and    designed  to 

I  lable  the  trainee  at  the  efid  of  his  period 

■  i  the  factory,  which  varies  from  four  to 
i  velve  months,  according  to  the  trade,  to 
!|ike  his  place  in  industrial  life,  not,  of 
Durse,  as  a  finished  journeyman,  but 
liifficiently  skilled  to  be  of  practical  earn- 
iJig  capacity  to  the  employer  who  takes  him 
I  )T  the  completion  of  his  training.  AH 
jlmdidates  for  training  aae  selected  by  the 
local  Technical  Advisory  Committee  of 
'le  trade  concerned  (a  body  consisting  of 
j  1  equal  number  of  employers  and  opera- 
!>ves)  and  their  progress  supervised,  thus 
(isuring  that  the  trainees  are  capable  of 
./•ntinuing  in  the  trade  they  have  chosen. 

id   eliminating    such    who  are  found 
^isuitable.    Some  400  men  are  actually 
iider  training  at  present,  and   over  600 
,  ive  already  been  trained,  of  whom  the 
I'Fge  majority  are  satisfactorily  placed  as 
I'Unieymen.    Employers  are  hdw^  iiiv-iled 
i''  visit  the  instructional  factor^^  and  give 
ij'eir  assistance   by  taking   trainees  for 
i  iprover  courses,  thus  enabling  deserving 
'en  to  be  re-established  in  industry. 
\  It  is  stated  that  the  Bristol  Aeioidane 
i>.  Ltd.  have  concluded  arrangements  for 
I'antmg  the  sole  licence  to  manufacture 
^   e  400  h.p.  "  Bristol  "  jupiter  radial  air- 
I  'oled  aero  engine  in  France  to  the  well- 


known  Gnome  and  Le  Rhone  Engine  Co. 
The  announcement  is  of  more  than 
ordinary  interest  from  the  fact  that  this  is 
probably  the  first  occasion  upon  which  the 
manufacturing  licence  for  an  aero-engine 
of  British  design  has  been  acquired  by  a 
French  manufacturer,  and  is  nn  indication 
of  the  high  estimate  formed  in  regard  to 
the  "Bristol"  engines  by  the  French 
aviation  experts. 

An  application  has  been  made  by 
Messrs.  Burnell  Bros.,  Cliff  Street, 
Cheddar,  Somerset,  to  the  Electricity  Com- 
missioners for  their  consent,  under  Sec- 
licii  2  (.f  the  Elertiicity  (Supjdy)  Act, 
1919,  to  establish  a  geneiating  station  on 
the  rear  portion  of  the  garage,  Clitf  Street, 
Cheddar. 


GLASGOW  AND  DISTRICT. 

(From  Otjr  Own  Correspondent.) 

Although  there  is  persistent  talk  of  a 
trade  revival,  there  is  no  indication  that 
such  is  the  case  in  the  iron  and  steel 
industries  here';  in  fact,  the  situation  in 
all  branches  from  the  raw  material  to  the 
finished  prodiict  is  about  as  discouraging 
as  it  could  be.  Makers  of  steel,  malleable 
iron  and  pig  iron,  all  report  in  the  same 
strain,  i.e.,  that  buyers,  except  those 
lequiring  small  parcels,  continue  to  hold 
aloof.  The  result  is  that  only  a  small 
portion  of  producing  plant  is  in  operation. 
The  position  is  well  summed  up  in  the 
report  to  their  employees  issued  ly 
Messrs.  David  Cblville  &  Son  Ltd., 
Motherwell,  who  say :  "  The  directors 
much  regret  to  state  that  the;  trouble  in 
shipbuilding  and  engineering  industries 
has  had  a  serious  effect  upon  our  trade, 
arid  a  considerable  portion  of  the  works 
have,  owing  to  lack  of  orders,  been  under 
the  necessity  of  closing  down.  The  future 
is  very  xmcertain,  aiid  the  actual  effect  of 
the  stoppage  in  the  shipyards  and  engi- 
neering factories  cannot  be  fully  realised 
at  the  present  time." 

While  there  are  no  grounds  for 
optimism  as  far  as  the  iron  and  steel  trades 
are  concerned,  fortunately  in  other  direc- 
tions the  prospects  are  improving.  A 
maker  of  textile  machineiy  informed  the 
writer  recently  that  he  had  booked  more 
orders  in  March  and  April  than  in  six 
months  previously.  Then  there  is  the  big 
Continental  order  for  locomotives  coming 
to  Glasgow,  and  the  prospects  of  new  ship- 
building orders  for  the  Clyde  when  the 
new  wages  rates  are  established.  Ship- 
yard operatives  on  the  Clyde  should  also 
benefit  as  a  result  of  Government  financial 
assistance  to  Messrs.  Beardmore,  which 
enables  them  to  g-et  ahead  with  the  Italian 
liner.  The  Singer  sewing  machine  fac- 
tory at  Kilbowie  is  also  fairly  well  em- 
ploj^ed,  and  the  conditions  there  are 
gi'adually  improving.  Machine  tool 
makers  al-^o  report  ii  better  demand  for 
their  products — a  sure  sign  that  industry 
is  on  a  better  footing. 

Enquiries  in  the  vai'ious  trades  cairied 
on  in  Glasgow  and  district  indicate  that 
the  ini])r()vement  is  chiefly  associated  with 
export  trade,  which  has  been  "  hanging 
file  "  for  over  a  year  w'aiting  on  lower 
prices.  The  feeling  is  that  the  time  to 
buy  has  now  arrived,  as  immediately 
maniifactiirers  get  busy  prices  will  be 
stiffened.    That  is  in  reality  the  true  posi- 


tion, for  the  reason  that  tlie  majority  of 
manufacturers  are  now  anticipating  the 
forthcoming  wages  reductions  and  are  sell- 
ing at  net  cost  price  and  frequently  under 
(•est  for  the  sake  of  keeping  their  works 
running,  a  policy  which  will  be  changed  as 
soon  as  order  books  get  better  filled. 


CARDIFF 

(From  Our.  Own  Correspondent.) 

Some  encouraging  things  were  said 
recently  hj  Mt.  H.  Seymour  Berry  at 
Dowlais-  IJealing  with  the  coal  trade, 'hfe 
said  that  he  believed  that  tlie  worst  period 
of  the  depression  had  been  passed  and  that 
in  the  future  there  was  a  possibility,  and 
lie  hoped  a  ])robability,  of  increased  wages 
for  the  miners.  The  same  hopeful  pros- 
pects also  would  seem  to  apply  to  the  steel 
trade.  The  directors  of  Guest,  Keen  & 
Xettlefolds  had  kept  the  works  going  for 
the  past  six  months,  not  knowing*,  from 
day  to  day,  where  the  orders  were  to  come 
from  to  keep  them  going.  The  directors' 
policy  had  been  justified,  however,  and 
there  was  work  for  the  next  six  months,  at 
the  end  of  which  time  it  would  be 
possible,  he  believed,  to  look  forward  \o 
something  like  normal  times  once  again. 

Experiments  are  being  carried  on  at 
Swansea  with  a  view  to  producing  a  "  tin  " 
plate  that  will  be  rustless.  Details  as  yet 
are  very  few,  but  nickel  forms  tlie  coating, 
and  is  put  on  before  the  plate  is  rolled. 

If  tin  plates  can  be  produced  by  this 
means  it  will  simplify  their  manufacture 
very  considerably  as  the  need  for  the 
finishing  departments  will  be  quite 
unnecessary,  polishing  being  the  only 
process  after  rolling. 

It  is  proposed  to  form  a  company  under 
the  title  of  the  Steel  Nickel  Syndicate,  and 
it  is  understood  that  Mr.  Henry  Mond,  the 
son  of  Sir  Alfred  ^lond,  is  keenly 
interested  in  the  proposed  new  venture. 


UNITED  STATES  OF  AMERICA. 

(From  Our  Own  Correspondent.) 

A  pledge  that  was  made  and  repeated 
innumerable  times  by  the  responsible 
managers  of  the  Republican  party  during 
the  last  Presidential  campaign  was  that  if 
elected  thev  would  see  that  the  Govern- 
ment retired  from  the  control  and 
management  of  the  many  industrial 
activities  it  took  on  dm-ing-  the  war,  such, 
for  instance,  as  railroading  and  shipping-. 
The  party  now  in  power  is  being  continu- 
ally reminded  of  its  pre-election  promise 
and  taunted  w-ith  its  proposed  action  in 
the  ship  subsidy  matter ;  this  is  being 
given  the  name  of  "  Government  and 
Shipowners  Ltd." 

OxiT  shipbuilding  activities  are  at  a  low 
ebb,  for,  accending  to  Llovd's  Register, 
this  country  had  only  186,000  gross  tons 
in  hand  on  April  1.  A  provision  has  been 
inserted  into  the  Tariff  Bill  now  under  con- 
sideration whereby  a  duty  of  50  per  cent 
would  be  collected  on  the  cost  of  repairs 
to  American  ships  made  in  foreign  yards ; 
another  section  would  provide  for  draw- 
backs on  duties  paid  for  material  and 
equipment  iised  in  the  constriiction  cf 
vessels  in  American  yards  for  foreigo 
account, 
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A  t'oii) I'ad  fVi]-  the  coiisi  niction  of  ;i 
st^'f-disrharoiiis"  sleaiushij)  ]kis  been 
awarded  io  the  Manitowoc  Sliipbuildiiifi' 
(iforporation.  The  vessel'  will  have  a  cai  go 
capacity  of  T;500  tons  of  svtch  material  as 
coal,  bi'6'ken  stone  and  g>i*avel,  and  will 
ply  on  the  Great  Lakes  to  ports  where  the 
more  modern  discharg'ing  facilities  are 
not  available.  The  ship  is  to  be  450  ft. 
long'  with  a  56  ft.  beam  and  a  30  ft.  depth 
(tf-  hold.  There  will  be  an  endless  belt 
rnnnino-  the  length  of  the  ship  jnst  over 
th^.  keel  to  which  the  cargo  will  be 
dropped  from  the  various  compai'tments. 
This  will  discharge  into  another,  (  arrying 
buckets  by  which  the  cargo  -will  be  lifted 
to  the  upper  deck,  this  will  in  turn  empty 
on  a  swinging  travelling  belt  which  will 
deliver  the  contents  clear  of  the  ship.  Tt 
is  estimated  that  a  full  cargo  will  be  (  is- 
charged  in  from  four  to  five  hours. 

A  few  general  particulars  are  available 
about  the  fleet  of  Diesel  electric  drive 
carg'o  ships  which  are  to  ply  on  the  barge 
canal  between  New  York  and  Chicago  ui 
the  open  season  for  canal  navigation,  and 
i,n  the  coastwise,  or  West  Indian  service, 
during-  the  winter.  Estimates  on  17  ships 
of  this  type  are  being-  asked  by  ihe  Cen- 
tral Steamship  &  (^onimeice  Corporation, 
of  New  York. 

The  Diesel  engine  permitting-  the 
liuilders  practically  to  eliminate  super- 
structure, made  the  new  type  possible. 
They  will  cari-j'  collapsible  masts  lor 
handling  cargo  and  will  be  257  ft.  long  by 
42  ft.  broad  and  18  ft.  deep.  There  will 
be  two  refrigerating*  holds  and  machinery 
for  this,  as  well  as  other  auxiliary  ])Oits, 
will  be  driven  from  the  main  power  ]danl, 
a  1,000  h.p.  Diesel  engine.  The  v(:-=els 
will  cost  about  300,000  dols.  each,  and  it 
is  planned  to  have  some  of  the  17  in  ser- 
vice this  year. 

The  coal  strike  is  still  on,  the  surpris- 
ing feature  being'  the  continued  apathy  of 
the  public  in  the  dispute.  They  expect 
cheaper  coal  to  be  the  outcome,  and  as  the 
warm  weather  is  very  near  at  hand  people 
generally  anticipate  little,  if  any,  incon- 
venience for  some  mouths  to  come  at  least. 
So  far  the  steel  industry  seems  to  have 
felt  the  effects  most. 

As  a  step  in  the  direction  of  making 
industry  less  dependent  on  the  caprices 
of  '  the  mining  industry,  the  Federal 
Cabinet  had  under  discussion  the  other 
day.  the  "  super  power  pro.iect  "'  which  I 
have  referred  to  a  number  of  times  in  the 
pasl.  The  matter  came  up  at  the  instance 
■  of  Secretai-y  of  (Commerce,  Mr.  Hoovei , 
who  was  a  member  of  the  engineer's  com- 
mission which  made  the  survey.  I  learn 
that  the  Cabinet  intends  to  continue  the 
study  of  this  matter  with  its  possibilities 
of  "  opening  a  new  era  "  in  the  industrial 
power  field. 


C)f  the  many  steel  mergers  that  have 
been  talked  about  during  the  past  few 
months,  one  is  now  reT)orted  as  completed. 
The  Empire  Steel  &  lion  Co.  has  been 
inirchased  by  ihe  Replogle  Steel  Co.  By 
tliis  transaction  the  latter  com]>aiiy  lias 
a'dded  to  its  productive  caiiacity  of  pii.; 
iron  some  25(),000  tons  jier  year,  luing- 
ing  its  total  productive  capacity  up  to 
()()(), 000  tons,    (lompeteni  authorities  also 


estimate  that-  the  lleplogle  ('o.  has  also, 
by  this  arrangement,  added  to  its  present 
holdings  of  ore  deposits  b\-  something  like 
100,000,000  tons.  Owing  to  the  proximity 
of  the  ore  mines  to  the  Wharton  furnaces 
the  company  can  obtain  its  ore  supply  at 
a  minimum  cost  owing  to  the  practical 
elimination  of  freight  charges. 


The  steel  industry ' does  not  expect  that 
the  new  tariff  will  affect  it  to  any  appreci- 
•able  extent.  Prices  in  the  countries  which 
compete  with  the  TTnited  States  have  risen 
so  rapidly  during  the  last  six  months  that 
if  all  the  items  were  on  the  fiee  list  no 
serious  competition  would  be  feared.  The 
importers  who  will  be  hit  the  hardest  are 
those  who  bring  in  refined  iron  and  steel 
and  tool  steel. 


The  increase  of  353,079  gross  tons  in 
unfilled  orders  of  the  United  States  Steel 
Corporation  in  March  over  February  was 
about  100,000  tons  greater  than  had  been 
previously  estimated.  The  exact  tonnage 
of  unfilled  orders  on  the  books  of  the 
corporation  on  March  31,  was  4,494,148, 
as  compared  with  4,141,069  tons  on 
Februan'  28.  One  year  ago  this  tonnage 
was  6,284,705. 


A  merger  between  the  Pierce-Arrow 
Motor  Car  Co.  and  the  Lafayette  Motors 
Co.  has  been  effected  recently.  It  is 
stated  that  there  will  be  no  new  financingi 
but  that  the  consolidation  will  be  brought 
about  hy  an  exchange  of  shares.  The 
Pierce-Arrow  plant  is  at  Buffalo,  its  pro- 
duct being  chiefly  high  ciuality  six- 
cylinder  passenger  cars  and  trucks.  The 
liafayette  plant  is  at  Mars  Hill,  Indiana- 
polis, where  a  high-grade  eight-cylinder 
<'ar  is  made.  The  Lafayette  car  was  first 
placed  on  the  market  about  two  years  ago, 
having  been  designed  by  engineers  for- 
merly connected  with  the  Cadillac  (*o. 


The  Pacific  Power  &  Light.  Co.  has 
filed  an  application  for  a  jireliniinary  per- 
mit for  a  comprehensive  development  on 
Snake  River,  in  the  States  of  Washing- 
ton, Oregon  and  Idaho.  The  company 
proposes  to  construct  a  series  of  10  con- 
crete dams  developing  a  total  head  of 
600  ft.,  and  covering  a  stretch  of  70  miles 
of  the  river  from  the  mouth  of  Grande 
river  to  a  point  20  miles  below  Homestead, 
Idaho.  The  jiroject  will  develop  about 
400,001)  h.p. 


So  much  interest  Mas  aroused  by  the 
radio  show  I  described  a  short  time  ago 
that  arrangements  are  already  being  made 
to  hold  another  on  a  much  more  preten- 
tious scale  during  the  week  beginning 
May  22  next,  in  New  York  City.  Every 
branch  of  this  new  industry  will  be 
covered  in  this  show;  there  will  also  be  a 
number  of  competitions  among  amateurs 
which  are  to  be  .iudged  by  such  well 
known  men  as  Secretary  of  Commerce 
Hoover,  Thomas  A.  Edison,  Hiram 
Maxim,  Nikola  Tesia,  and  Dr.  Charles  P. 
Steiniiiet  z. 


iiuni1)cr  of  sliij)ping  concerns.  The  tr> 
w  as  declared  to  have  been  a  "  pronoun(  e 
success."  The  stabliser,  which, weigl 
120  tons,  is  to  be  installed  in  the  Shippni 
Board  steamer  Hawkeye  State,  plying  lu 
tween  Baltimore  and  Honolulu.  It 
said  to  be  the  largest  ever  constructed,  an 
will  be  the  first  one  to  be  placed  in 
large  passeng-er  vessel.  Similar  devii  t 
have  been  used  iij  yachts  and  sinai 
vessels.  I 
Operating  on  the  principle  of  il 
common  toy  gyroscope,  the  g*yro-.stabilist 
attained  an  overspeed  of  10'  per  cent,  ( 
880  revolutions  per  minute.  Its  wheel 
]no])elled  with  such  force  that  it  ; 
said  it  would  sjiin  18  hours  after  il 
power  was  shut  off'.  The  action  is  eoi 
trolled  by  small  gyroscopes  along  the  sidi 
of  the  vessel.  These  register  the  directic 
of  the  roll  and  automatically  start  the  1i: 
stabiliser  wheel  revolving"  in  the  direct i( 
necessary  to  counteract  the  motion  of  tl 
ship. 

AUSTRALIA. 

(IIeuter's  Engineehing  Service.) 
Sydney  Harboi'r  Bridge. — The  CLi 
Mechanical  Engineer  of  the  New  Soui 
Wales  State  Railways,  Mr.  J.J.  C.  Bra, 
field,  has  departed  abroad  on  a  missii 
connected  with  the  steel  biidge  to  1 
erected  across  Sydney  Harbour,  and  f 
which  tenders  will  remain  open  t 
October  31.  Prior  to  leaving  Mr.  Bra 
field  mentioned  that  the  city  railway 
Sydney,  part  of  which  is  to  be  undf 
ground,  would  cost  £4,500,000.  A  pc 
tion  of  Darling  Harbour  would  be  i 
claimed,  and  23  acres  added  to  the  i 
way  goods  yard  there. 

Tenders  Invited. — The  Municip 
('ouncil  of  Sydney  is  inviting  tenders  t 
ihe  supply  of  two  slitei:  gully  cleaiisi 
machines  of  a  lecognised  standard  mid^ 
Tenders  close  on  May  22.  The  Melbour 
and  Metropolitan  Board  of  Works  requit 
two  electrical  centrifugal  pumping  plat 
with  a  daily  capacity  of  18,0fl!l  01)0  g; 
Ions.  Tenders,  which  are  for  the  desig 
manufacture,  and  erection  of  the  puiiij 
close  on  June  6  next.  The  Yictori 
State  Rivers  and  Water  Supply  Comni 
sion  has  accejited  the  lender  nf  the  Meti 
politan-Yickers  Electrical  Co.  Ltd.  fort 
manufacture  and  supply  of  inducti 
motors  and  switch  gear  for  a  Mildu 
pumping-  station.  The  price  is  £3,45 
The  Sydney  City  Council  is  inviting  te 
ders  for  an  electrical  tipping  wagon, 
carry  seven  cubic  yards  of  garbap 
approximately  3  tons  in  weight.  T 
machine  is  to  have  driver's  hood,  lanij 
solid  rubber  tyres,  and  cover  for  wagi 
body.  It  must  be  fitted  with  end-tipiii 
gear  worked  by  electric  power  controll  I 
from  the  driver's  seat.  Tenders  close  » 
June  6. 


A  test  of  a  huge  gvro-stabili.ser  for  .ships 
w  is  made  re-entlv  at  the  Westingliouse 
i'llectric  &  "Maiiufactu-.ing  Co.'s  jilant  at 
IMiiladcdpliia,  and  was  witnessed  by  naval 
ofliccrs,  engineers  and  i  cpre-cn  I  a  t  i  ves  of  a 


New  Lo\.\ 
Council  publi 
(-iazetle  in  W 
that  the  follow 
ised  :  Nelson 
jiroviding  an 
(dectric  reticul 
Council,  £50. 
wav  Board,  £ 


A  fTiioTu.sED. — Orders-ij- 
shed  in  the  Governniel 
ellingt(  n  (N.Z.)  aniumrp 
ing  loans  have  been  aul lid- 
City  Council,  £70,000 
electric  steam  plant  a  I 
lalion  :  Wanganui  Bonui  i 
.000:  Christ(diurcli  Tra - 
55, Olio  for  renewal  c    '  I 
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crack  and  for  improving  the  system ;  Itan- 
'fiora  Boroug-h  Council,  £16,000  for  the 
ijonstruction  of  an  electric  transmission 
ime  and  reticulation  ;  Taiirang-a  Borough 
%uncil,'  £3,000  for  comple*ting  electrical 
<*orks;  Kamo 'Town  Board,  £27,000  for 
I  ;lectric  light  purposes.    Authority  is  also 
^  riven  to  the  Central  Electric  Power  Board 
.0  raise  £50,000  at  not  more  than  0^  per 
1  "ent  interest.    Tte  elecricily  plant  pur- 
chased last  year  by  the  Wagga  (N.S.W.) 
!  Council  from  the  Oobar  Copper.  Co.  for 
£55,000,  has  been  installed,  and  success- 
^  ul  trials  made.   It  is  anticipated  that  the 
I  )fHcial  lighting  of  the  town  will  be  car- 
'  ied  out  on  May  1 .    The  well-known  Mel- 
i>ourne    firm    of    machinery  merchants, 
I'litherto  trading  as  Cameron  &  Sutherland, 
'las  been  turned  into  Cameron,  Suther- 
pand  &  Seward  Pty.  Ltd..  and  registered 

•  A-ith  a  capital  of  £200,000.  Messrs. 
llluttei'buck  Bros.  (Adelaide)  Ltd.,  whose 
nl  engines  are  prominent  in  the  Com- 
.Tionwealth,  have  registered  in  Victoria 

,i,iFith  capital  of  £500,000. 

'!    •,'  ■■ 

!    Increased  Demand  for  Motors. — A 
(lironiirient  Sydney  motoi' tiader  with  many 
I  rears'  experience  says  the  cheapening  of 
'  he  American  makes  and  the  reduced  prices 
i^f  petrol,  due  to  improving  exchange  rates 
'and  other  causes,  have  resulted  in  better 
j'business.       Elsewhere  in   Sydney  it  is 
learned  that  business  is  active,  fair-sized 
orders  arriving  from  the  country,  parti- 
l^ularly    fi"om    farmers   who    have  been 
jsuccessful  in  disposing  of  their  wheat. 
Lorries  are  receiving  moderate  attention. 
Body  builders  generally  report  Cjuite  satis- 
factory activity.  Compared  with  Februaiy, 
1921,  174  more  touring'  cars,  and  more 
I  than  twice  the  previous  number  of  com- 
mercial vehicles,  were  registered  in  Vic- 
,tria  during  the  same  month  of  1922,  the 
returns  reading  :  Touring  cars,  548;  com- 
j  mercial  vehicles,  34;  and  motor  cycles, 
;,230,      The   Motor   Traderx'  Association 
Jowrnal,  published  in  Sydney,  declares 
that  a  matter  of  urgency  for  the  newly 
j  formed  Australian  Tariff  Board  is  an  in- 
.  vestigation  of  the  duty  on  farm  tractors. 
^Thei  imposts  at  present  are  27i  p^er  cent' 
British    preferential    and    40    per  cent 
"•eneral  tariff.    It  is  pointed  out  that  only 
56  tractors  were  manufactured  in  Austra- 
Uia  in  1921,  the  number  of  manufacturing 

•  firms  having  declined  to  two,  both  of 
(which  are  located  in  Victoria. 


CANADA. 

(Reuter's  Engineering  Service.) 

Iron  and  Steel  Reduction. — There  was 
J  a  slight  increase  (1,388  tons)  in  the  pro- 
duction of  pig  iron  in  Canada  during 
February,  the  total  being  33,572  tons.  The 
total  output  of  steel  ingots  and  castings 
was  43,388  tons,  an  increase  of  9,000  tons 
over  the  production  in  January.  Electric 
furnaces  produced  1,232  tons  of  ferro- 
I  alloys,  which  was  double  the  output  of 
January. 


INDIA. 

(Reuter's  Engineering  Service.) 
Sugar  Works. — ^It  has  been  decided 
with  the  approval  of  the  Board  of  Indus- 
tries to  establish  a  pioneer  sugar  factory 
in  South  Behar. 


Hydro-Electric  Survey  of  Bengal. — 
A  committee  has  been  appointed  by  the 
Grovernment  of  Bengal  to  consider  the 
question  of  the  hydro-electric  survey  of 
Bengal. 

,?fE\v  Enterprises.- — A  modern  spin- 
ning and  wea,ving  enterprise,  with  a 
capital  of  Rs.20  lakhs,  has  been  launched 
at  Bezwada  in  the  Telegu  districts.  The 
prospectus  for  the  Travancore  Sugai-s  Ltd. 
has  been  .issued,  the  capital  being- 
Rs. 12, 000, 000.  The  sugarcane  machinery, 
owing  to  low  rate  of  exchange,  is  to  be 
ordered  from  Germany. 

Machinery  Required.  —  The  Jaora 
Spinning  &  Weaving-  Co.  Ltd. — manag- 
ing agents,  Messrs.  Chari  &  Co.  Ltd. ; 
registered  office,  5,  Mission  Row,  Cal- 
cutta,— will  recjuire  spinning  and  weaving 
machinery  to  the  value  of  12  lakhs  of 
rupees.  (Authorised  capital,  Rs.20  lakhs.) 

Duty  on  Machinery. — The  Legislative 
Assembly  has  retained  the  existing  duty  on 
machineiy  of  2^  per  cent. 


SOUTH  AFRICA. 

(Reuter's  Engineering  Service.) 
Trade  Conditions  in  South  Africa. — 
The  general  managers  of  the  Standard 
Bank  of  South  Africa  supply  the  follow- 
ing information  reg'arding  trade  condi- 
tions in  the  Union  of  South  Africa. 
Business  is  quiet,  but  is  gradually  recover- 
ing- from  the  effects  of  ,the  Transvaal 
strike,  and  the  undertone  is  better.  Min- 
ing- operations  are  limited  by  a  shortage 
of  native  labour.  Recuuiting  is  proceed- 
ing, but  it  will  take  some  months  to  res- 
tore the  full  complement.  Stocks  of 
mining  material  are  sniall  and  fresh  im- 
portations are  necessary  to  meet  the 
renewed  demand  of  the  minels.  The  iron 
and  steel  business  is,  quiet  and  stocks  are 
short  in  some  lines.  The  quotations  at 
Johannesbui-g  are:  — 

Per  100  111. 

s.    d.      s.  d. 
Imported  iron  and  steel  (flats,  small)  25  0 
Imported  iron  and  steel  (larger- sizes)  3()  'O 

Steel  plates   22  6 

Kivets,  i  in.  to  |  in.   37    6  to  40  0 

Wire  nails   30    0  to  35  0 

Agricultural  implements  and  fencing 
r.iaterials  are  in  slow  clemand.  The 
(juotations  for  barbed  wire  are:  — 

s.  d.     s.  d. 

Iowa  :i  18   6  to  23  0 

Continental    17    0  to  21  « 

There  is  a  better  demand  for  electrical 
goods  and  supplies  are  arriving  freely. 
Prices  are  practically  unchanged.  The 
demand  for  motor  vehicles;  is  restricted. 
Stocks,  are  sufficient.  In  hardware, 
enamel  ware,  etc.,  there  are  ample  stocks, 
but  demand  is  poor.  Coal  bunkers  are 
quoted  at  35s.  ,3d.  per  ton,  and  exports 
at  18s.  to  19s.  free  alongside  Durban. 


GERMANY. 

(Reuter's  Engineering  Service.) 
Aircraft  Manufacture. -^The  follow- 
ing announcement  is  made  here :  The 
Inter-allied  Guarantee  Committee  which 
will  supersede  the  Inter-allied  Air  Com- 
mission on  May  5  (which  date  Germany 
under  certain  conditions  may  resume  the 
manufacture  of  civilian  aircraft)  will  con- 
sist of  13  inter-allied  officers  and  28  non- 
coinniissionfcd  officM>  and  soldiers.  The 


committee  may  at  any  time  be  enlarged  on 
the  order  of  the  Ambassadors'  Conferenfie. 
One  of  the  committee's  principal  ta.aks 
will  be  to  see  that  Germany  observes  the 
rules  prohibiting  the  manufacture  of  mili- 
tary aircraft.  ,One-seaters  of  .over  GO  h.p. 
air  machines  which  can  fly  without  a  piloit, 
air  machines  with  protective  armour  or 
capable  or  being-  equipped  with  any  arma- 
ment, will  be  considered  military.  No 
heavier  than  air  machines  with  full  cargo 
must  be  able  to  rise  over  4,000  metres, 
no  machine  with  full  cargo  at  2,'QOlO 
metres  must  be  able  to  travel  faster 
than  170  kilometres  per  hour.  Airships 
whose  cubic  content  exceeds  the  following 
figures  will  be  considered  military :  — 

Cubic  metres. 

Rigid  dirigibles     30,000  , 

Half-rigid  25.000 

Non-rigid   20,000 


ITALY. 

(From  Our  Own  Correspondent.) 

Tlie  depression  in  the  engineering  trade 
continues,  and  as  a  result  the  confedera- 
tions of  industry  met  on  April  7  to  con- 
sider the  position  created  by  Germany 
seciu'ing  orders  for  machinery  which  could 
be  obtained  in  Italy.  The  feeling'  of  the 
meeting  was  strongly  in  favour  of  closing- 
down  the  different  Avorks  until  the  Govern- 
ment did  something  to  improve  the  pre- 
sent conditions. 

In  spite  of  these  difficulties,  several 
firms  have  been  able  to  report  g-ood  trad- 
ing profits,  and  amongst  these  is  the 
Societa  Italiana  Ernesto  Breda,  of  Milan. 
This  firm  report  a  profit  of  9,595,317  lire, 
and  the  directors  have  decided  to  pay  a 
diA-idend  of  8  per  cent. 

A  new  centrifugal  pump  for  raising 
corrosive  liquids  has  been  placed  on  the 
market  in  Italy.  The  interior  is  lined 
with  a  white  glass  enamel  which  resists  all 
acids  with  the  exception  of  hydrofluoric 
acid. 


SPAIN. 

(Reuter's  Engineering  Service.) 
BiLBOA  Iron  Ore  Industry. — The 
Bilbao  mineowners  still  complain  of  the 
lack  of  sales  and  point  out  that  there  are 
over  2,000,000  tons  of  ore  at  the  mine 
heads,  and  that  it  is  no  longer  possible 
to  remain  with  folded  arms  in  face  of  the 
competition  of  other  ores,  such  as  those 
from  the  African  coast.  The  owners  de- 
mand a  bounty  on  Spanish  ores  similar -to 
that  which  exists  on  Spanish,  coal.,  The 
labour  situation  in  the  Bilbao  mining 
region  is  unsatisfactorj^  owing  to  the  want 
of  discipline  among  the  Communist 
workers,  who  are  agitating'  for  a  genea-al 
strike  in  order  to  avoid  a  reduction '  in 
v.-a'ges.  ■ 

Bridge  Across  the  TAGUs.-rr.The 
Madi-id  Cientiflco  reptoi-ts  that  the  Portu- 
guese Government  has  entrusted  the  con- 
struction of  the  bridge  across  the  Tagus 
at  Lisbon  to  Senhor  Alfonso  Pena,  ,ihe 
author  of  the  plan  submitted. 

■  ■'•.) 

Maritima  Union:  AcQUJSiTioN  of 
Vessels. — According  to  the  papers  i. the 
board  of  directors  of  the  Maritima  Union 
intend  to  acquire  two  vessels  of  about 
4,000  tons  each, 
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Machine  Shop  Calculations. 


This  article  is  iuteiided  to  be  a  preseiita- 
iion  to  the  practical  workman  of  a  number 
of  problems  often  occurring  in  actual 
mechanical  practice,  together  with 
explanations  and  solution.  It  is  hoped 
that  by  being  ananged  in  simple  and  non- 
technical language  they  will  be  found 
easy  to  follow  aud  of  utility  to  those  who^ 
have  allowed  their  theoretical  knowledge 
to  get  sornewhat  lusty,  and  who'  doi  not 
])os8ess  books  dealing  witli  machine  shop 
calculations.  The  i>ractical  man,  we 
will  say.  i-  railed  upon  to  determine  from 
either  jm-i  i  \|ierience  or  obtainable  data 
the'  size  ol  belt  to  transmit  a  certain  horse 
power,  and  the  following  rule  will  be 
f'oiind  reliable  to  apply  to  leather  belt 
drives. 

To  calculate  the  liorse  powei',  niultiijly 
width  of  belt  in  inches  by  45  if  single, 
and  by  75  if  double  belt.  Multiply  this 
again  by  the  belt  speed  in  feet  ])eT 
minute,  and  divide  by  83,000. 

Example  1. — Find  the  horse  power 
transmitted  by  a  5  in.  single  belt  ninning 
at  1,000  ft.  per  minute. 

Solution:  5  x  45  x  ],000  3:5,000 
gives  7  h.p. 

Example  2. — Find  the  horse  power  of  a 
12in.  double  belt  running  at  1,500ft.  i)er 
minute. 

Solution:  12  x  75  x  1,500  ^  -33,000 
gives  41  h.p. 

To  det  (umine  width  of  belt  to  transmit 
a  stated  horse  power  multiply  the  horse 
power  by  33,000,  and  divide  this  product 
by — first,  the  belt  speed  in  feet  per 
minute,  and  again  by  45  for  single  leather 
belting,  and  by  75  for  double. 

ExAitPLE  3. — Calculate  the  belt  width  to 
transmit  20  h.p.  at  2,100  ft.  per  minute 

Solution:  (20  X  33,000)  ^  ^2,100  x 
45)  =  7  in.  single  belt;  and  (20  x  33,000) 
j  (2,100  X  75)  =  4  in.  approximately 
I'or  (h)uble  belt. 

The  constants  45  and  75  used  in  above 
examples  were  determined  from  experi- 
ments made  where  the  anu)unt  of  ])ulley 
circumference  embraced  bv  belt  included 
one-half,  or  180  deg.  Should  the  arc  of 
contact  vary  the  horse  power  will  vary 
accordinglv.  The  ratio  of  the  diameters 
of  two  ])ulleys  driving  together  should  not 
be  more  than  6  to  1.  consequent  upon  loss 
of  arc  contact,  and  it  is  not  considered 
wLsei  to  nin  belts  at  a  greater  speed  than 
5,000  ft.  per  minute,  the  usually  stipulated 
speed,  for  belts  driving  on  to"  sho])  line- 
shafting  is  up  to  1,600  ft.  per  minute  and 
3,000  ft.  per  minute  for  driving  lathes.  It 
IS  common  practice  to  assume  that  belts 
effect  a  pull  resulting  in  a  strain  upon  the 
shaft  of  approximately  901b.  per  inch  of 
belt  width. 

Before  leaving  the  subject  of  belt  drives, 
wheie  motion  is  to  be  given  to  a  dyiuinK) 
or  motor  pulley,  alloAvanee  mus-t  always 
be  made  in  the  calculation  of  belt  speed  to 
compensate  for  slip  or  creep.  This  is  of 
great  iniportance  where  exact  number  of 
revolutions  are  nocessarv,  as  in  ele(>trioal 
drives,  in  estimating  this  slip,  2  per  cent 
IS  usually  allowed  in  common  practice 

Example  4.— Calculate  tlie  actual  revo- 
lutions per  minute  of  a  5  in.  diameter 


dynamo  pulley  belt  connected  to  a  24  in. 
pulley  rotating  250  revolutions  per 
minute. 

Solution  :  The  diameter  of  the  diiver 
multijilied  by  its  revolutionsi  per  minute, 
and  divided  by  diameter  of  driven  pulley, 
will  give  the  revolutions  of  driven  jiullev, 
therefore,  24  x  250  ^  5  gives  1,200 
theoretically,  actually  due  to  belt  slip  the 
resultant  speed  is  less  than  this  by  2  per 
cent,  or  24  revolutions,  giving  us  really 
1,176  as  the  exact  sipeed ;  it  should  here 
be  mentioned  that  to  ensure  correct 
lesults  the  thickness  of  belt  should  always 
be  added  to  pulley  wlien  measuring  its 
effective  diaiuetei ,  as  a  slight  variatioin  in 
the  speed  for  which  electrical  machines 
are  designed  affects  their  efticiences  and 
(lutput,  the  points  outlined  are  of  much 
consequence,  especially  s(i  wherei  the 
pulley  rafios  are  high. 

To  compute  the  obtainahle  horse  ])ovver 
i)f,  say,  a  liiieshaft  of  a  given  diameter  is 
often  a  sho})  problem,  and  the  following 
handy  method  can  easily  be  remembered 
and  gives  excellent  results.  Suppose  we 
wish  to  fix  upon  the  horse  power  of  a  steel 
main  driving  shaft,  3  in.  diameter, 
running  at  100  revolutions  per  minute. 
Rule:  Multipty  the  revoliitions  by  the 
cube  of  the  diameter  of  shaft,  and  divide 
the  result  by  50  for  steel  aud  by  80  for 
wrought-iron  shafting:  the  answer  gives 
the  required  poA^-er  . 

Example  5. — 100  x  27,  the  cube  of  3, 
and  divided  bv  50,  works  out  to  54  h.p. 
for  steel  shafting,  and  if  we  divide  by  the 
constant  for  wrought  iron  yVo  get  33?  h.p. 
When  turning  in  the  lathe  a  quantity  of 
similar  ])ieces,  it  is  of  advantage  to  run 
the  mandrel  at  the  most  economical  speed 
which  is  usually  stipulated,  and  to  calcu- 
late the  number  of  revolutions  of  lathe  to 
give,  say,  a  cutting  speed  of  40  per 
minute  to'  a  job  4  in.  diameter,  we  proceed 
as  follows :  — 

Example  6. — Circumference  of  the  work 
e([uals  31416  x  4,  giving  12- in.,  or 
ft.  in  one  revolution  of  maridiel,  the  tool 
travels  over  this  distance ;  therefore  to  cut 
40  ft.  per  minute,  the  work  must  revolve 
as  many  times  as  40  com  tains  1  .J, ,  which 
works  out  to  38,  the  reqxiired  number  of 
revolutions. 

Another  problem  of  this  type  often 
conies  before  the  practical  man,  in  which 
the  time  rp(|uircil  to  machine  a  certain  job 
at  a  given  cutting  s|)eed  is  necessary  to 
be  known.  To  calculate  the  time  required 
divide  the  length  of  the  cut  in  inches  by 
the  product  of  the  feed  per  revolution  in 
parts  of  an  inch  and  the  revolutions  ])er 
minute. 

Example  7. — With  a  cutting  speed  of 
40  ft.  per  minute,  how  long  will  the  opera- 
tion take  turning  a  bar  6  in.  diameter  by 
2^  ft.  long,  with  a  feed  of  ^in.  per 
revolution. 

Solution:  30  in.  divided  by  the  product 
of  J  X  25'4  gives  9"4  minutes;  note  the 
revolutions  ncr  minute  25'4  is  woilctnl  out 
as  explained  in  Example  6. 

Taper  turning  is  by  some  workmen  diffi- 
cult   to   understand   without   a  deal  of 


won-yiug,  but  is  quite  simple  if  it  is 
always  remembered  it  is  necessary  to  cal- 
culate taper  as  so  much  per  inch.  Taper- 
is  usually  stated  as  the  difference  in  dia- 
meter in  inches  per  foot  of  length;  for 
instance,  'G  of  an  inch  per  foot,  or,  say, 
A  in.  per  foot.  Suppose  it  is  required  to 
cut  in  the  lathe  a  taper  of  '6  per  foot  on  a 
piece  of  work  8A  in.  long,  to  determine  the 
offset  for  tailstock  slide,  we  proceed  a* 
follows  :  — 

Example  8. — "6  divided  by  12  equals 
oV  iu.  per  inch.  jVow  find  the  amount  of 
taper  for  8i  in.,  that  is,  ^\  multiplied  by 
8A  give  14  ill-,  fbe  required  answer,  as  the 
tailstock  is  to  be  moved  a,  distance  equal 
to  file  radius  ,of  the  piece,  we  divide  this 
answer  by  two,  resulting  in  i,V,  or  -213 
for  the  offset. 


THE  HIGH-FREQUENCY  RESISTANCE 
OF  INDUCTION  COILS. 

The  behaviour  of  inductance  coils  in  circuits  cajry 
mg  direct  current  and  alternating  currents  of  low 
fre-juencie.s,  such  ,as  60  cycles,  has  been  studied  for 
many  years  and  i.s  well  known.    When  the  attempt 
is  made  to  predict  the  behavioui'  of  an  inductance 
coil  at  radio  frequencies  by  e.xteiidint;  the  relatioas 
which  are  sufficient  to  jjredict  its  behaviour  at  low 
frequencies,    it    is  found    that  other    effects  are 
present  under  the  new  conditions  which  do  not 
require  consideration  at  the  low  frequencies.  At 
low  frequencies  the  same  number  of  amperes  flow.s 
in  every  part  of  the  wire  constituting  the  induct- 
.ance  coil,  and  the  distribution  of  the  current  over  a 
given  cross  section  is  practically  uniform.    At  high 
frequencies  the  current  density  is  not  uniform  over 
a  given  cross  section  of'  a  wire,  nor  i.'s  it  the  same 
for  different    cross    sections  of    the    ware.  The 
current  flow  is  modified  by  the  induction  effect*  V 
of  magnetic  as  well  as  electro-static  nature.      For  " 
direct  current  the  resistance  of  inductance  coils  can 
bo  determined  by  Ohm's  law,  but  at  radio  fre  • 
quencies  Ohm's  law  by  no  means  gives  complete 
information  regarding  the  resistance  of  a  codl.  Tjhe',1 
study   of   non-uniformity   of  current   density  in"''a^& 
particular  cross   section   is   the  subject   of  '■'^sMii^P 
effect,"  on  which  various  investigators  have  alreadV  -R 
done  considerable  work.      The  differences  in  i^.'- 
current  flowing  across  different  cross  sections  of  the 
wire  forming  a  coil  is  caused  by  the  capacities  dis  ■ 
tributed  along  the  winding  of  the  coil. 

An  inductance  coil  behaves  in  an  electric  circuit 
primarily  as  an  inductance.  Ths  potentials  of  thr 
different  parts  of  the  coil  are,  however,  different 
from  each  other  and  from  the  Tjotentials  of  the 
ground.  For  this  reason  the  coil  behaves  also  to  a 
certain  extent  as  an  electric  condenser,  or  rather  s 
system  of  condensers.  The  impedance  of  thesf" 
capacity  paths  is  low  at  radio  frequencies,  and  ihc 
capacities  constitute  shunt  paths  for  the  r.idio 
freuueiicy  current  and  cause  charges  to  collejt  a; 
various  pciints  of  the  coil,  thus  creating  back  electro 
motive  forces.  There  are  several  effects  of  th-- 
non-uniform  distribution  of  current  along  the  wire, 
of  which  the  most  important  is  the  increase  in  ihf 
resistance  of  the  coil  with  the  frequency.  At  radi  i 
frequencies  ^the  iresistance  of  an  inductance  coii 
depends  unon  th<^  point  of  the  coil  at  which  an  emf 
is  inserted  and  the  current  measuret). 


Geriwani  BRiQUErrE  Machinery  in  Austhalia.- 
llalf  a  million  dollars  worth  of  German  briquette 
nuiking  niacliinery  contracted  for  to  be  used  in  con 
nectioii  with  tlie  lignite  deposits  in  Victoria. 
-Vustralia,  may  have  to  be  refused,  since  under  the 
.Vu.stralian  Immigration  Act  of  1920.  Germans  ari- 
fu  uhibited  for  a  time  from  entering  tlie  couiitn . 
and  tlie  two  experts  who  were  to  have  put  up  tli' 
machinery  referred  to  are  being  kept  out.  The  ones 
tion  is  being  actively  discu.ssed.  ami  references  liavt' 
bi'en  made  as  to  the  possibility  of  securing  siniiln' 
machinery  in  the  United  States  to  take  the  place  >'f 
the  German  machinery, 
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inbpCLLlUn  iVlcLllUUi: 

fFov  example,  assume  a  ruiuiiufv  fit  is 
ihuiied  between  a  shaft  and  heaiino-  of 
[f|  11.  .nominal  diameter.  Assume  limits  on 
"  ie  are  :  — 

ij'  +0-0()0S  in.  hioh  limit. 

-O-nOOS  in.  low  limit. 
•T'oleraiice  is  (rOOKi  in. 
LMean  size  of  liole  ecjuals  :)'{){){)>  in. 
••Assume  limits  on  sliaft  are  :  — 

+  0(KJJ2  in.  high  limit. 

-0-0()28in.  low  limit, 
ilolerance  is  O'OOU  in. 
;'flleaii  allowance  = 
5        (r0012  + 0-0028 
j,:  —5  

!  Hence,  on  the  basis  of  mean  allowance, 
je  clearance  is  (r(]02in.,  which  is  a 
iiisonable  allowance  for  a  medium  cdass 

^But  now  coiisidei'  the  minimum  allow- 
i  ce. 

CThe  smallest  hole  is  2-9992  in. 
^^The  largest,  shaft  is  2-9988  in. 
I^Heuce,  the  minimum  allowance  is  only 
*)004in.,  which  is  a  very  small  allow- 
i,'ce  for  a  running  fit. 

'flit  is  not  enough  to  say  thai  by  the  use 
ti  limit  gauges  tlieic  is  leiidency  to  pro- 
fice  a  "mean  size,"  for  when  the  limits 
j,'e  fixed  theiei  is  amplp  o|!])ortunity  for 
\\n'k  to  be  produced  on  tlie  extreme  of  the 
[niits. 

iiineral  Limits. 

['The  following  directions  on  limits  have 
•■en  drawn  up  as  part  of  a  works  systein 
|jid  have  proved  very  satisfactory  in 
t;actice  :  — 

\.Lhiuts. — ^Where  limits  are  given  on 
f  awings,  they  refer  to  dimensions  of  the 
;  Go  "  and  '"Not  go"  limit  gauges 
(■quired  for  the  dimensions  in  (luestion, 
fid  must  be  rigidly  adhered  to.  Dimen- 
(ons  of  parts  on  which  limits  _  are  not 
!  veu  on  the  drawings  must  be  within  the 
i^'llowing  general  limits:  — 
1.  («)  Where  the  diameter  of  bolt  holes  is 
fven  as  -^o  in.  clearance,  the  position  of, 
dimension  between  any  and  every  two 
Sit  or  tapped  ht)les  must  be  within  +  or 
Urmb  in.  or  0-2  mm. 

'i  (h)  Where  tlie  diameter  of  bolt  holes  is 
\en  as  in.  (dearance,  the  position  of, 
dimension  between  any  and  every  two 
)lt  or  tapped  holes  must  be  within  or 

^  Q-QOi  in.  or  01  mm. 

,  (c)  Genera]  limits  on  tlKiinrlers  af 
^'•Uled  lioles. 


'/'oll'l-fllirc  flpphi 

ill  I liDiixiiiidl h-^. 


+ 


01 


Size  of  Hole. 
From  0  to  1  in. 
From  \  to  i  in. 
I     From  i  to  1  in . 
Over  1  in. 
{(J)  Thickness   of  castings 
iiachined  are  to  be  within  siz( 
[er  cent  of  given  thickness. 
[  (e)  Thickness      of      castings  where 
^lachined  on  one  side    only,  are    to  be 
ithin  size  and  +   5  per  cent  of  given 
.  lickliess, 


0 

0  +  5' 
0  +  7A 
(t  +  10 

where 
and  + 


(Continued  from  page  10.  April  22.) 

(/)  Diameters,  lengths  and  thickness  of 
castings,  where  machined  on  both  sides, 
also  other  bright  turned  metal  parts  are 
lo  be  within  size  +  or  -O'OflToin.  or 
()-2  mm. 

(//)  All  screw  threads  for  bolts  and  nuts 
ai'e  to  be  of  standard  W  hit  woi'th  or  metric 
form.  The  tolerances  on  the  dimensions 
of  the  elements  of  the  screw  threads  for 
suidi  bolts  and  nuts  are  to  be  within  those 
htid  down  in  the  H.K.S.A.  Report. 

The  tolerance  on  the  actual  effective 
diameter  of  such  screwed  parts  must  be 
within  size  +  oi-  -  an  amount  equal  to 
0-02\/  pitch,  and  this  tolerance-  must 
in(dude  any  allowance  for  pitch  and  angle 
error  such  that  the  virtual  eff'ective  dia- 
meter is  also  within  the  same  limits.  The 
limits  on  bolt  or  plug  work  will  be  size  to 
—  and  on  nuts  or  screwed  holes  size  to  +  . 

It  is  impossible  to  exhaust  the  subject 
of  limits  in  these  notes,  but  the  fixing  of 
satisfactoiy   limits    is    so    important  in 


Fig.  5. — Methods  of  Indicating  Limit.s  on  Drawings. 

regard  to  satisfactory  inspection  that  the 
authoi-  lias  considered  that  this  papei- 
would  not  be  complete  without  some 
reference  to  the  matter. 

Limits  on  Drawings. 

The  dimensions  of  othe  various  details 
of  a  machine  Avhich  are  fixed  beforehand 
are  the  nominal  sizes,  and  consequently 
the  nominal  sizes  should  be  shown  on  the 
drawings.  The  author  is  of  the  opinion 
that  no  system  of  dimensioning  drawings 
should  be  used  which  has  a  tendency  to 
obscure  the  nominal  size. 

Gauges  are  not  always  available  in  the 
sh()])s,  and  if  they  were  mici unieters  are 
still  preferred  and  exteiisivtdy  used  for 
some  operations. 

For  example,  in  grinding  a  shaft  the 
operator  requires  to  ascertain  how  much 
has  been  left  for  grinding.  A  rough  cut  is 
usually  taken — removing  the  tool  marks— 
and  the  work  measured.    It  is  necessary, 


therefore,  that  the  operator  should  know 
the  maximum  and  minimum  sizes  of  the 
work. 

If  the  limiting  dimensions  be  shown  on 
the  drawing  by  a  symbol,  a  table  must- be 
referred  to,  which  entails  extra  work,  and 
a  possible  chance  of  error. 

There  are  two  distinct  methods  of  show- 
ing the' nominal  dimensions:  • 

1.  Bv  wholf-'  numbers   and  fraction 
e.g.,  2-9/^2. 

2.  The  decimal  system. 

It  is  not  proposed  to  discxiss  this  point 
in  the  paper,  but  either  may  influence  the 
method  adopted  of  indicating  limits. 

A  study  of  Fig.  8  will  show  that  the 
same  limits  are  shown  in  five  different 
ways. 

(Xewall  H.  hole  v.  ith  class  X  running 
fit.) 

Taking  each  case  illustrated  (a)  The. 
unit  of  (l  OOl  is  u.sed  for  expressing  the 
limits- — the  final  size  of  the  work  is  a 
simple  calculation. 

{}))  The  Xe\\all  method  wlier(>  the 
limits  are  indicated  on*tlie  drawing  by  a 
symbol,  and  the  values  are  obtained  by 
further  reference  to  a  table  of  limits. 

The  objections  to  this  system  are :  — 

(1)  Opportunity  of  e>iTor  in  translat-. 
ing  the  symbol  when  limit  gauges  are 
not  available. 

(2)  DifHculty  of  showing  all  combina- 
tion of  length  dimensions  within  the, 
capacity  of  the  tables. 

(c)  The  limiting  dimensions  are  given 
direct:  This  method  tends  to  obscure 
the  nominal  size,  and  is  rather  cumber- 
some. 

{d)  Is  sometimes  referred  to  as  Lan- 
(diestei's  method:  Tlie  maximum  oi  the 
minimum  size  is  given  witli  cither  a  ])lus 
(II  minus  tolerance,  the  unit  being  0-()01, 
as  in  the  case  {a). 

In  the  illu.stration  in  Fig.  5  the  shaft  is 
given  with  its  maximum  diension  and  a 
minus  tolerance,  and  the  hole,  its  mini- 
mum dimension  with  a,  plus  tolerance.  This 
iiictiiod  of  dimensioning  is  worthy  of  a 
little  consideration,  for  it  is  quite  cleai' 
that  the  dimension  given  to  the  shaft  and 
the  hole,  C|uitc  apart  from  tolerance 
required  in  manufacture,  shows  at  a  glance 
the  ab.solute  minimum  difference  between 
the  two-  ])arts.  It  shows  immediately  the 
'  amount  of  initial  play  as  between  the 
shaft  and  the  bearing,  which  is  either 
necessary,  or  which,  on  the  other  hand, 
nurst  be  tolerated,  because  it  is  im]>o.s-siblc 
to  work  on  the  finer  limits. 

It  is  strongly  advocated  bv  some  inve.s- 
tigators  that  limit  systems  should  be  built 
up  entirely  on  the  consideration   of  the' 
minimum  clift'eremces,  as  clearly  shown  in 
this  method  of  dimensioning  drawings. 

Inspection  of  Screw  Threads. 

In  dealing  with  sciews  there  are  a  num- 
ber of  elements  involved  which  make  it 
rather  difficult  to  see  at  a  glance  exactly 
what  are  the  governing'  factors  of  satis- 
factory screw  threads.     An  examination 
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of  the  problem,  however,  will  ulearly 
reveal  that  in  the  case  of  a  screw  thread, 
where  more  than  one  element  is  control- 
ling the  ultimate  result,  it  is  axiomatic 
that  each  of  these  elements  should  be  con- 
sidered separately,  while  they  should  also 
be  considerd  collectively,  in  so  far  as  their 
I'clationshi])  to  one  another  is  concerned. 

Tnleidnce. — Tests  have  been  carried  out 
l)y  the  National  Physical  Laboratory  to 
ascertain  the  effect  of  excessive  tolerance 
on  the  stre'hgth  of  a  nut  and  bcdt,  and  it 
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Fiii.  0.  —  Cliart  shuwing  Maximum  Tolerance  plus 
Allowance  ou  Briiish  Standard  Fine  Thread. 

is  found  that  large  tolerances  do  not 
appear  to  have  any  material  effect  on 
stiength  until  they  reach  something  in 
excess  c»f  20  per  cent  of  the  depth  of  the 
thread.  This  clearly  indicates  that  where 
there  are  no  other  controlling  factors, 
comparatively  large  tolerances  may  be 
allowed  witlnmt  having  any  deleterious 
effect  on  the  strength  of  the  liolt. 

In  Fig.  6  is  given  a  chait  which  shows 
the  amount  of  maximum  tolerance  plus 
allowance  ]>ermitfed  on  a  Britisb  standard 
hue  screw  thiead  as  recommended  by 
B.E.S.A.  in  Eeport  No.  84.  A  uniform 
allowance  of  0002  has  been  made  through- 
out between  llie  maximum  bolt  and  the 
mimimum  nul. 

Tn  the  inspection  of  screw  threads  on  a 
'commercial  basis,  as  distinct  from  me 
inspection  of  screw  gauges,  it  is  essential 
'that  some  simple  system  should  be  used  in 
employing  the  minimum  number  of  gauges 
coVisistent  with  satisfactory  residts. 

There  are  several  instrriments  made  to- 
day for  measuring  the  effective  diameter 
and  other  elements  of  the  screw  thread 
which  are  too  complicated  to  be  used 
commercially. 

The  following  are  definitions  of  the 
principle  elements  of  a  screw  tliread :  The 
eft'ective  diameter  of  a,  perfect,  .?Qrew 
having  a  single  thread  is  the  leng'th  of  a 
line  drawn  through  the  axis  and  at  right 
angles  to  it,  measured  between  the  points 
where  the  line  cuts  the  flanks  of  the 
Mire-ad. 

The  core  diameter  is  twice  the  minimum 
radius  of  a  screw,  measured  at  right  angles 
1o  tlie  axis. 

I'he  full  diameter  is  twice  the  maxinnim 
l  adius  of  a  screw,  measured  at  right  angles 
to  tlie  axis. 

'T]u>  crest  is  the  prominent  part  of  the 
tliread,  whether  of  the  male  screw  or  of 
Ihe  fennile  scrcM', 


The  root  is  the  bottom  of  the  groove  of 
the  thread,  whether  of  the  male  screw  or 
of  the  female  screw. 

Tlie  flank  of  the  thread  is  the  straight 
part  of  the  tliread  ^^"hich  connects  the 
ciests  and  roots. 

The  angle  of  tlie  thread  is  the  angle 
between  the  flanks,  measured  in  the  axial 
plane.  - 

The  pitch  is  the  disifance  in  inches  gr 
millimetres  measured  along  a  line  parallel 
to  the  axis  of  the  sf'i'ew  between  the  point 
where  it  cuts  any  thread  of  the  screw  and 
the  point  at  Avliich  it  next  meets  the  corre- 
sponding part  of  the  same  thread.  The 
reciprocal  of  the  pitdi  measures  the  num- 
ber Off  turns  per  inch  or  millimetre,  as  the 
case  may  be. 

The  three  principal  governing  elements 
of  a  commercially-produced  screw  are — 
pitch,  effective  diameter  and  angle. 

Pitch  is  difficult  to  measu-re  by  any 
direi  t  method.  It  can,  however,  be  done 
by  s]iecial  machines  which  do  not  fall 
within  the  scope  of  ordinary  inspection.  It 
is  usually  considered  that  errors  in  ])itch- 
and  angle  can  be  met  by  a  suitable  altera- 
tion in  effective  diameter,  j)rovided  the 
latter  is  not  reduced  beyond  the  minimum 
permitted  by  the  tolera.nce.  It  is  evident 
that  errors  in  pitch  and  angle  do  not  pre- 
vent interchangea.bility,  provided  a  "  go  " 
gauge  will  pass  over  the  screw,  and  pro- 
vided also  thai  the  effective  diameter  is 
within  the  tolerance. 

There  are  several  methods  of  measuring 
the    effective    diameter.      The  common 


employed  in  an  ordinary  inspection  depart! 
ment. 

Gauges. 

The  most  coiumon  types  of  gauge  ar 
the  screwed  plug  gauge  and  the  lin; 
gauge,  which  are  well  l^nown.''  '  Thes 
gaiiges,  however,  must  'bp'  applied  wit 
great  catition..  ' 

In  rig.  7  ai"'e  shown  four  cases  where  tli 
y\\\g  gauge  woiild  apparently  be-  a  satisfa( 
toiy  fit  on  an  incorrect  screw  thread.  Th 
ring  gauge  is  fitting  for  the  folio  win; 
reasons :  —  '  ,'' 

(«)  Top  diameter  is  to  size  and*  the  riaj 
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Fig.  7.— a  Ring  Gauge  passing  Incorrect  Screw 
Threads.  . 

gauge  is  bearing  on  the  ciests  of  thi 
\  liread.  • 

(h)  Tbe  threads  are  thin,  but  owing  ti 
the  pitch  error  the  gauge  is  apparently  { 
good  fit. 

(c)  The  gauge  is  fitting  on  account  o 
the  slope  of  tlie  thread  being  incorrect. 

{(1)  The  gauge  is  fitting  on  the  bottoi 
diameter  only. 

It   will   be   seen,    therefore,    that,  a; 


Impres 
diam. 
in  MM 

m 

Equ 
/o-v 

vQlenl 
vith  fc 

Tons 
ctor 

Impress 
diam 

Brinei 
Hard- 
ness N' 

Equivoleni  Tons 
/□"  with  focTor 

Impres 
diam 

.Brinel 
Hard- 

Equivalent  Tons 
/□"with  foclor 

•21 

•2i 

•25 

In  MM 

•21 

•23 

■25 

inMM 

nessN" 

■21 

23 

25 

2  40 

653 

137 

150 

183 

3  05 

401 

84 

92 

100 

3  70 

269 

56 

62 

67 

2  45 

627 

132 

144 

157 

3^  10 

388 

81 

89 

97 

3  75 

262 

55 

60 

66 

2  50 

601 

126 

138 

151 

3^  15 

375 

79 

86 

94 

3  80 

.2  55 

53 

59 

64 

2  55 

578 

121 

133 

14? 

3-20 

363 

76 

83 

91 

3  85 

248 

52 

5? 

62 

2  60 

555 

1  r6 

128 

139 

3  25 

352 

74 

81 

86 

:i  90 

241 

50 

55 

60 

Z  65 

534 

112 

123 

1  34 

3  30 

341 

71 

78 

85 

3  95 

2  35 

49 

54 

59 

2-70 

5  14 

108 

1 18 

129 

3  35 

331 

69 

76 

83 

♦  00 

2  29 

48 

53 

57 

2-75 

495 

104 

114 

124 

3  40 

3•^l 

67 

74 

80 

4  05 

2  '.3 

47 

51 

56 

2  80 

477 

100 

110 

1  19 

3-45 

311 

65 

72 

78 

4  10 

I  17 

45 

50 

54 

2  85 

461 

97 

106 

115 

3-50 

302 

63 

69 

76 

4  15 

2  1  2 

44 

49 

53 

2-30 

444 

93 

102 

III 

3-  55 

293 

61 

67 

73 

4-  20 

207 

43 

48 

52 

2  95 

4  29 

90 

99 

107 

3' 60 

285 

60 

66 

71 

4^25 

2  0,1 

42 

46 

50 

3  00 

4  1  5 

87 

95 

lOl 

3^  65 

277 

56 

64 

69 

4^  30 

197 

4  1 

45 

49 

L 

1 

4-35 

.1  92 

40 

♦  4 

48 

5-30 

1  26 

86 

25 

31-5 

6  25 

67 

18 

20 

22 

♦  •+0 

187 

39 

43 

47 

5-35 

1  Z3 

25^  5 

28  5 

31 

6-30 

65  5 

18  ■ 

195 

21-5 

4  45 

183 

38 

42 

46 

5^40 

121 

25 

28 

30  5 

6  35 

84 

I7^6 

19-5 

21 

4-50 

179 

37 

4  1 

45 

545 

1  1  8 

24  S 

27 

2,9-5 

6  •  40 

82-5 

17 

19 

2: 

4-55 

174 

36 

40 

44 

5-50 

1  16 

24 

26  5 

29 

6 -45 

81 

17 

18  5 

205 

4-60 

1  70 

35 

33 

43 

5-5S 

1  14 

24 

26 

28  5 

€•50 

80 

165 

Id's 

20 

4G5 

167 

35 

38 

42 

5. 60 

1  1  1 

23 

25-5 

28 

655 

78 

16-5 

18. 

I9^S 

4-70 

163 

34 

37 

4  1 

5^65 

109 

23 

25 

?75 

6  60 

77 

16 

17  5 

19  5 

4-75 

159 

33 

36  5 

40 

5-70 

107 

22  5 

245 

27 

6  65 

75 

15-5 

17-5 

19 

4-80 

1  56 

32-5 

36 

39 

575 

lOS 

2? 

21 

26>5 

6  70 

74 

155 

17 

185 

4-85 

1  52 

62 

35 

38 

5^80 

103 

21  5 

23-5 

?6 

6-75 

73 

15 

17 

le^s 

+  •90 

149 

31 

34 

37-5 

.  5-6i 

101 

21 

23 

25-5 

6-60 

72 

15 

16-5 

18 

4-95 

146 

30S 

53-5 

36^5 

5-90 

99 

20-5 

23 

125 

6'8S 

70 

14-5 

16 

17-5 

5-00 

14? 

30 

33 

97 

?,0 

225 

24-5 

6-9Q 

69 

^•5 

1? 

5.QS 

140 

29 

32 

35 

6-00 

95  5 

20 

22 

24 

6^95 

68 

14 

155 

I7^5 
17 

5-10 

137 

28-5 

31-5 

34^5 

6-05 

94 

19^5 

Z\S 

7'00 

67 

14 

15  5 

5-IS 

134 

E8 

31 

335 

6-10 

92 

19 

21 

23 

'7 

5-20 

131 

27S 

So 

33 

6-15 

90 

19 

20-5 

2  2^5 

5-  25 

1  28 

26  5 
 1 

29-5 

32 

fc-.20 

89 

18-5 

20-5 

2?-5 

L.2 


Fif?.  8.  — Chart  shovying  relationship  between  Brinell  No.  and  Maximum  Stress  in  Tension. 
Load  ok  3,000  Kn.OGS  on  Ball  10  mm,  Diam.    Tensile— Strength  Bhinnell  Figure  x  Factor. 

A.  For  most  steels,  whether  carbon  or  alloy,  heat  treated  in  relatively  small  masses,  the  probable 
tensile  stron,t;t]i  will  fall  within  the  figures  givon  by  factors  ^21  and  •23. 

B.  With  .■ai  b.iu  slerls  and  certaiu  alloy  steels,  aunraU'd  to  give  a  low  yield  ratio,  the  probable 
teusde  st.roiiiilh  wdl  fali  within  the  figures  given  by  factors  -iA  and  25. 

C.  When  the  ].hysi(^al  conditi.m  of  the  steel  is  not 'known  and  cannot  be  deduced,  use  range 
between  lactoi^s  21  and  ^23  for  numbers  over  175  and  between  ^23  and  ^25  for  numbers  below  175. 


method  is  to  use  either  small  V-shaped 
anvils,  with  the  aid  of  a  micrometer,  or 
to  use  standard  rollers  or  needles,  as  they 
are  often  called,  also  in  ccmjunction  with 
the  micrometer.  These  methods,  however, 
are   laboriims,    jiiid    cannot   be  usefully 


already  stated,   to  make   sure   a  screw 
thread  is  correct  all  the  elements  should 
be  inspected  separat(>ly  Avith  a  "  Not  gc  " 
gauge,    and   collectively   with  a  "Go 
gauge. 

(ro  he  continued.) 
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aiTER  GUARDS  FOR  MILLING 
'  MACHINES. 

^  IE  lunnber  of  machine  accidents  due  to 
I  relessness  on  the  part  of  operators  is  very 
•eat,  and  e\jen  when    apparently  every 
i  vcautio|n  has ,^  been  taken  accidents  qcpur. 
is  easier  to  devise' guards  than  to  enforce 
I'ir  USQ.    It  may  be  admitted,  however, 
at  some  of  tlie  devices  on  the  market  are 
'  ore  ingenious  than  they  are  convenient  :  in 
hor  words,  a  moving  part  of  a  machine 
ay  be  so  well  closed  in  that  it  is  not  possible 
-  attend  properly  to  it.    One  of  the  most 
i])ortant  requirements  of  a  safety  guard 
any  kind  is  simplicity — simplicity,  that  is, 
"ith  in  design  and  operation.  , 


thus  giving  a  thoroughly  effective  device 
under  any  conditions.  It  is  made  and  kept 
in  stock  in  varying  widths  up  to  9  in.  wide, 
while  long  guards  can  always  be  dealt  with 
by  the  maker  specially. 


OPTICAL  AND  RADIATION 
PYROMETRY. 

A,,  I'.U'KK  on  "  Optical  and  Radiation 
Pyioinetiy  "  was  read  recently  to  the 
Birmingham  Metalluiu-iral  Society  bry  ]\Ir. 
li.  S.  Whii)ple.  '     ■  ,' 

The  author  pointed  out  that  the'  metaf- 
lurgiral  industry  is  more  particularly 
intevesti'd  in  the    measuieir ent  of 


emitied  the  same  amount  of  light  at  the 
same  temperature,  but  unfortunately  such 
is  not  the  case.  As  an  example  the  light 
from  incandescent  iron  and  carbon  is  much 
greater  than  from  porcelain  or  platinum 
at  the  same  tempeirature,  thus  glowdng 
carbon  appeai:s  to  the  ey§  i  about  three 
times  as  . bright  as  g-lowin,g  platinum  ai 
the  same  temperature  :  this  is  technically 
expressed  l)y  the  saying  that  the  emissive 
power  or  emissivity  of  carbon  is  about 
.tjhree  times  that  of  platinum.  A  material 
having  thei  highest  theoretical  eiiiissivity 
possible  is  known  as  a  "  black  body." 

Mr.  Whipple  then  dwelt  on  the  import- 
ance that  the  idea  of  a  black  body  plays 
ill     temperature     measurement.  Any 


I  G-(i.\RD  Open. 

i  The  requirements  of  the  Board  of  Trade 
lemand  that  every  milling  cutter  shall  be 
tcuarded  when  working  on  a  milling  machine. 
Several  attempts  have  been  niade  to  jjroduce 
I  cheap  yet  efficient  cutter  guard,  but  in 
uost  cases  the  results  haVe  been  unsatis- 
actory,  and,  owing  to  their  inaccessibility 
ind  clumsiness,  have  caused  loss  of  operators' 
irae  in  adjusting,  and  frequently  increased 
,ather  than  decreas^od  the  danger  which 
;hey  were  supposed  to  avert. 

A  patented  design  of  cutter  guard  which 
s  proving  very  sati.sfactory  is,  however,  ]nit 
jn  the  market  by  Messrs.  E.  Williams, 
'Foundry  Lane,  Smethwick,  Birmingham,  as 
shown  in  the  illustrations.  These  show  the 
;^uard  c'osed  and  also  opened  out  for  inspec- 
tion of  work,  etc.,  and  explain  its  adjust- 
ments. The  guards  are  made  throughout 
i)f  steel  stampings  and  steel  tulie,  giving 
strength  wih  lightness.  The  tubular  ])or- 
tion,  besides  serving  as  a  distance  piece  to 
liold  the  guards  in  position,  also  serves  as  a 
lubricant  distributor,  a  hole  being  drilled 
in  the  top  side  for  the  admission  of  the  lubri- 
cant, and  a  row  of  holes  in  the  bottom  side 
through  which  the  oil  is  directed  in  streams 
over  the  milling  cutter. 

Only  one  diametsr  guard  is  made,  and  this 
may  be  used  on  any  size  machine,  the  only 
changes  necessai'y  being  different  sizes  of 
clips  for  varying  sizes  of  steady  over-arm. 
The  guard  is  provided  with  a  vertical  adjust- 
ment as  well  as  a  closing  find  opening, 
adjustment  for  different  diameters  of  cutters. 
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Icmperafures,  (>si)e(ially  (hose  above 
.l.-<i  ('en.  '1  he  high  cost  of  plaliniim 
and  con.seciuenily  of  tiie  rare  nielal 
( lici  nio-couple  has  caused  the  development 
of  the  base  metal  thermo-couple  and  the 
optical  and  radiation  pyrometer.  For 
ieniperatures  up  to  1, ()()()  deg.  Cen.  the 
tia.se  metal  couple,  assuming  cerlain  ])i(>- 
(  iuitions  are  taken,  can  be  an  insliumeni 
of  jnecision,  but  it  cannot  be  used  for  any 
length  of  time,  alllutugh  Ihe  nickcl- 
chroine  cou])le  may  be  employed  u])  to 
l,2(!(t(leg.  Cen.  for  short  intervals.  For 
higher  temperatures  the  u.se  of  an  optical 
or  radijition  pyrometer  is  imperative. 

Optical  and  radiation  pyiometeis  have 
Ihe  great  advantage  that  the  temperature 
of  the  hot  body  is  determined  without  any 
I'.art  of  the  pyrometer  being  in  contact 
with  the  body.  The  temperature  is 
measured  from  the  radiant  energy  omitted 
by  the  source  of  heat:  this  measurcnienl 
may  be  based  on  all  the  energy  emitted  h\ 
the  hot  body,  as  in  the  case  of  radiation 
pyrometers,  or  if  the  body  is  g-lowing,  on 
the  visible  light  emitted.  The  intensity 
(d  the  light  emitted  varies  enormously 
y*i(h  temperature,  and  therefore,  at  the 
hist  glance,  one  would  naturally  as.sume 
that  the  easiest  way  to  measure  a  tem- 
perature would  be  to  compare  photo- 
metrically the  light  emitied  by  a  hot  body 
v\  ith  tliat  emitted  by  a  second  hot  body  at 
a  known  temperature.  This  would  be  the 
simplest  waj-,    provided  that    all  bodies 


flTiAnn  Ci.osi-.D. 

enclosure,  if  opacjue  to  radiant  energy  and 
ke])t  at  a  constant  temperature,  forms  a 
black  body,  and  radiations  received  from 
tile  interior  tlirough  hn.o])ening  are  black 
body  radiations.  Fortunately,  furnaces 
in  general  use  conform  to  black  body  con- 
ditions, so  that  the  temperature  observed 
by  means  of  a  radiation  or  optical 
|)yii)meter  is  remarkably  near  the  true 
temperature  of  the  furnace. 

The  author  then  discussed  the  laws  con- 
necting radiation  and  temperature.  lie 
exhibited  various  radiatiori  and  optical 
pyrometer  and  di.scussed  in  detail  the  prin- 
ciples undeilying  the  working  of  the.se 
instruments.  He  mentioned  the  diffi- 
culties experienced  in  measuring  molten 
metal  temperatures  wlien  black  body  con- 
ditions are  not  present.  Jn  many  cases 
this  is  not  of 'importance,  b^ecause  it  is 
<n\\y  necessary  that  the  nietallurgist 
should  be  able  to  repeat  the  conditions 
uiider  -wliicli  he  had  obtained  ]n-eviousiy 
satisfactory  results.  The  author  .show.ed 
that  if  certain  precautions  were  observed 
this  could  generallv  be  achieved. 


Dr'TCH  Steel  Ijiports.^ — Tlie  import  trade  in 
iron  and  steel  in  Holland  duiing  1921  was  iiiisatis- 
factorv  in  nearly  all  lines.  The  trade  declined 
very  niaterially.  German  ognipetition  in  iron  and 
steel  lias  been  especially  keen  and  effective.  The 
trade  in  general  has  declined  as  a  I'esult  of  de- 
piessed  industrial  conditions,  particularly  in  the 
shipbuilding  and  allied  lines,  which  were  the,-chief 
foundation  for  the  verv  large  trade  in  steel  pro- 
ducts during  1919  and  1920,  ' 
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Short  practical  articles  solicited. 


Exceptionally  high  rates  paid. 


Chuck  for  Oval-metal  Turning. 

The  writer  recently  came  across  au 
iuteresting  example  of  chvick  for  trirnino' 
metal  oval  (more  correctly  elliptical).  It 
works  very  satisfactorily,  and  as  a  Lome- 


breaking-  before  the  thieacl  has  been  cut 
dee])  enoup-h  to  enable  it  to  be  finished  with 
the  chasei.  If  the  turner  lias  been  s.niart 
enough  to  take  the  tool  off  his  work,  or  to 
irall  the  screw-cutting  gear  out  of  action 


i3) 


/o/'/^ff  Sfiind/e  nose 


made  jnoduet  ma>  bie  interesting  !<> 
others. 

It  consists  in  liie  main  of  a  malleahh'- 
iron  casting  screwed  to  the  spindle  nose, 
which  provides  a  slideway  for  the 
secondai-y  face-plate,  and  forged  steel  nose 
g-unmetal  slippers  are  carried  by  aims 
from  this  face-plate,  to  which  the  arm  is 
attached  by  means  of  studs.  These 
sli]ipci^  1  annot  spring  open,  as.  tliey  are 
prevented  from  so  doing  by  clamping 
plates  provided  with  bolts  having  rigiit 
and  left-handed  threads. 

The  elliptical  movement  is  g-overned  by 
ilie  extent  to  which  the  casting  A  (on  the 
circumference  of  which  the  slippers  beai") 
is  sent  out  of  centre;  it  will  be  seen  that 
the  nose  provided  on  the  chuck  is  caused  to 
move  in  an  elliptical  mannei-  by  this 
means.  A  stop-pin  fixed  in  the  face  of 
the  headstock  determines  the  limit  of 
adjustment  or  eccentricity. 

(Cylindrical  turning  may  also  \w  under- 
laken  on  this  chuck  by  jmshing  tapei- 
cotter  pins  into  tlie  lioles  api)arent  from 
ihe  face  view. 

Tlie  chuck  is  removed  by  means  of  tlie 
tommy  holes  shoa\n. 

Resetting  Screw-cutting  Tools  on  an 
Engine  Lathe. 

When  screw  cutting  on  an  engine  laihe, 
trouble  is  often  brought  about  by  the  tool 


al  the  same  time  stopping  the  lathe,  then 
by  replacing  the  tool  with  a  new  one  the 
thread  can  be  completed.  It  is  in  the 
setting  of  this  second  tool  that   care  is 


PLEASE  READ  CAREFULLY. 

For  this  jmirnal  we  want  crisp ,  practical 
and  technical  articles  and  jjoragrajjhs,  and 
we  are  prepared  to  pay  icell  for  ^hem-.  Of 
the  many  who  read  technical  journals 
only  a  few  icrite.  Why  is  this  ?  It  is 
not  because  they  have  nothing  to  ivrite 
about,  because  every  experienced  en- 
gineer's nnnd  is  a  storehouse  of  vahiuble 
information,  ivjiether  he  be  mannger, 
foreman,  draughtsman,  or  mechanic.  We 
have  at  all  times  overcome  power-hon^e 
troubles,  problem  of  design,  or  work- 
shop difficulties  hi/  ingenious  devices. 
Sojjietimes  striking  methods  become  a 
habit,  and  we  do  not  realise  i^hat  they  are 
exceptional  till  some  observer  e.rpresses 
astonishment. 

It  is  said  that  every  person  could  write 
one  good  novel,  and  it  is  certainly  true 
that  everyone  could  ivrite  more  than  one 
useful  wrinkle  or  valuable  article.  We 
ivrite  and  nrgc  our  readers,  therefore,  to 
give  others  the  benefit  of  their  knoivledge 
and  experience. 


requiied,  and  one  should  consider  wh;ii 
iictuall>-  Jias  t'tf  take  place  before  tin 
thiead-ciitting  can  fee  restai-ted.  First  m 
all,  tlie  tool  should'be  at  the  same  aiioit 
to  \  ()ur  work  as  the  first  one  was,  and  il 
lhat  one  was  set  coirectly  that  an-^li 
shinild  be  a  right  angle  I.  Secondly 
when  your  half  nuts  engage  the  leadiu;.' 
screw  the  position  of  the  tool-cutting  edge- 
sliould  be  exactly  fitting  the  part  of  tlif 
work'  where  the  first  tool  was  cutting.  Ii; 
is  a  matter  of  pure  luck  if  this  is  so  oiii 
trying  over  your  tool  on  your  work.i 
and  to  correct  this  move  yom  tool  and 
tool  rest  along-  until  the  tool  does  fit  into: 
j)Osition  you  want,  and  that  is,  of  course,, 
into  the  thread  II.  The  tool  rest  can  be 
moved  either  way,  backwards  or  forwards,; 
it  does  not  matter,  but  any  movement  thatj 
is  nuule  in  the  position  of  the  tool  inust{ 
])e  done  while  the  leading  screw  isj 
engaged  with  the  saddle  thiough  the 
screw-cutting  nuts.  A  triail  cut  is  advis- 
able to  check  over  depth  oif  cut  and  posi- 


>  


n)\\-H\m  If 
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tion  of  tool  before  actually  >tartihg  to 
do  work. 

In  trouble  of  this  sort,  the  work  is  liable 
to  be  taken  out  of  the  lathe.    If  it  is  a 
case  of  lestarting  the  whole  job,  then  it 
does  not  matter,  but  if  it  is  a  ca,se  of 
taking  your  work  out  of  the  centres  for 
trial,  etc.,  then  care  is  needed  in  the  re- 
placing of  it  back  between  the  centres, 
^lark  the  end  of  the  carrier  which  is  driven 
by  the  driving  pin  in  the  driving  plat-e, 
and  see  that  when  yon  put  it  back  the 
marks  come  to  the  same  position.    If  an 
ordinary  carrier  is  used  you  need  not  mark 
it,  as  one  end  of  the  carrier  has  a  set  bolt 
and  the  other  a  tail,  soi  that  tlie  tail  should 
lake  tiic  driver  all  the  time.     If,  without 
llioughl,  you  should  fix  your  work  ti«  he 
driven  by  the  set-holt  end  aftei  having 
heeii  driven  by  Ihe  tail  end  then  you  will 
find  your  work  will  I'e  exactly  half  a  tluead 
"111.    ami    if    you    start    cutting  your 
work  will  be  spoilt,  as  the  tops  of  the 
threads  will  be  taken  off.     The  position  of 
your  work  being  half-way  lound  to  what  it 
was.  the  tool  cannot    i)ossibIv  be    in  its 
original  position. 
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(Views  expressed  in  this  Section  are  not  necessarily  endorsed  by  the  Editor.) 
fRADE  UNIONS  AS  EMPLOYERS 


By  Pi.EBEIAX. 

TJieie  are  upwards  of  1.100  trade  unions, 
r.iid  tlie  number  of  their  employees  must 
I'lin  into  many  thousands.  Particularly  in 
W>:he  case  of  large  unions,  such  as  the 
pN^ational  Union  of  Railwaymen,  the 
Workers'  Union,  the  Steel  Trades  Con- 
jiederation,  and  others,  the  staffs  of 
Employees  are  of  vei'y  considerable  dimen- 
; lions.  The  employees  are  of  two  rdasses  : 
Clerical  staft,  and  (2)  ofticials  engaged 
|n  administrative  and  organising  work. 
'With  regard  to  both  an  unanswerable 
,:ase  can  be  made  out  as  to  why  the  trade 
liinions  should  pay  those  in  theii  sni  vice 
j'vages  which  will  compare  very  favourabl>- 
J^'dth  those  paid  by  the  best  business  under- 
l  akings.  It  is  surely  incumbent  on  men 
I  S'ho  are  always  insisting  on  decent  con- 
flitions  of  emjjloyinent  for  themselves  and 
bostulating  that  the  best  is  not  too  good 
^  or  the  workei's,  to  carry  this  doctrine 
,  uto  practice  in  resnect  tn  those  they 
'■mploy.  So  far  as  the  cleri.'al  staff  is  con- 
■erned,  there  is  very  little  diffcience  in  tlie 
Tork  they  are  called  upon  to  do  in  a  trade 
!  luion  office  and  that  which  they  have  to 
f)erfoim  in  a  commercial  undeitakiug. 
!  .'he  clerical  staff  are  seldom  drawn  from 
Mie  rank  and  filetmembers  of  the  union 
oucerued,  and  are  recinited  from  the 
ireneral  labour  market.  A  sharp  divid- 
ing line  is  usually  drawn  between  them 
i viid  the  administrative  ofhcials. 

iierical  Staffs. 

j   It  would  not  be  too  much  to  say  that 
I  rade  unionists  have  not  made  u})  their 
|,iiiuds  as  to'  the  basis  on  which  to  assess 
jhe  wages  of  their  ofhcials.     M  is  argued 
jlhat  a  trade  union  otHcial  is  in  a  ditferent 
I  ategory  to  any  other  form  of  adininistra- 
five  ofhcial.      Certainly,   there    is  more 
!  xpected  from  theni  than  any  commercial 
j|!iidertaking  could  reas(ma]ily  expect  of 
|ts  employees,   but  with   clerks,  typists, 
jpiookkeepers   and    other   clerical  workers 
i  he  position  is  much  different,  and  there 
jdiould  be  no  difhculty  in  deciding  their 
I emuneration .       In   the  main   the  trade 
j^nions    do    treat    these    latter  workers 
l^irly,  although  there  are   some  glaring 
i  istances  to  the  contrary.  Cxenerally,  there 
N  a  tolerance  shown  in  a  trade  union  office 
l-'hich  is  conspicuous  bv  its  absence  from 
jommercial  undertakings.      This  does  not 
jiiean    that    the    unions   are  homes  for 
loompetents  and  inefficieuts,  but  there  is 
ot  the  rigid  disciidine  exercised  by  tlie 
moils  whicli  one  experiences  in  a  modern 
usiness     firm.       l^n  fortunately,  some 
uions  regard  this   as   a  compensating 
vctor  to  set  off  against  the  comparatively 
()W  wages  which  they  pay  their  (derks,  and 
is    certain    that    in  some  offices  the 
emuneration    is    absolutely  disgraceful, 
t  would  he  interesting  to  know  how  man> 
on-union  clerk.s  are   engaged   in  trade 
ruon  offices,  and  it  is  only  within  very 
-^cent  times  that  the  principle  of  collective 
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biii'gaining  has  been  adopted  (ui  a  general 
scale  between  the  unions  and  their  clerical 
staffs. 

How  Clerks  are  Treated. 

No  doubt  the  National  Union  of  Clerks 
could  furnish  some  illuminating  examples 
of  the  attitude  Avliich  certain  unions  take 
in  regard  to  their  staffs.  So  dissatisfied 
were  many  of  the  clerks  employed  in  the 
union  offices,  that  they  broke  away  from 
the  N.U.C.  and  foi'med  an  organisation 
which  devoted  its  efforts  entirely  to  their 
needs,  and  which  is  known  as  the  Trade 
Union  and  Laboui'  Seivice  (xuild.  This 
latter  body  has  had  a  hard  fight  to  obtain 
lecognition  even,  and  its  officers  conijdain 
bitterly  of  the  autocratic  action  of  trade 
union  executives  in  refusing  to  recognise 
the  new  organisation.  The  N.U.C. 
responded  by  forming  a  section  for  clerks 
employed  by  trade  unions,  and  in  certain 
districts  agreements  have  been  come  to 
between  the  N.U.C.  ami  the  unions.  In 
the  Manchester  area  an  agreement  was 
made  in  October,  1!)'20,  which  fixed  the 
minimum  salary  of  adult  clerks  and 
typists,  both  male  and  feniale.  at  .£4  5s. 
per  week  of  401  hours.  Provision  was 
also  made  for  the  payment  of  overtime, 
and  two  weeks"  h(didays  per  year  weie  coii- 
leded  in  addition  to  the  ordinary  bank 
holidays.  This  has  l)een  modified  since 
by  a  sliding  scale  ai  l  angement,  varying 
with  the  cost  of  living,  undei'  which  the 
present  wage.s  for  adult  clerks  are  T8s.  (id. 
per  week,  and  whi(di  stipulates  a  zero  late 
of  52s.  (id.,  below  which  the  wages  can 
iiever  fall.  During  the  negotiations  one 
veiy  prr>minent  union  withdrew  on  the 
.grounds  that  the  rates  were  too  high,  and 
intimated  their  intention  in  dealing  witli 
their  staffs  in  the  mannei'  the  executive  of 
the  union  thought  fit.  We  can  imagine 
whni  an  outcry  would  have  bseu  nuule 
had  any  employers'  organisation  dared  to 
'take  a  similar  stand. 

Permanent  Officials. 

The  other  class  of  employee  is  the 
administrative  and  organising  officials, 
generally  called  the  permanent  officials. 
There  is  no  doubt  of  their  permanence  in 
the  sense  that  they  are  expected  to  be 
I)ermanently  at  the  Leek  and  call  of  every 
member.  Many  general  officials  are 
l  equired  to  live  on  the  premises  where  the 
union  offices  are  situated,  and  not  a  few. 
have  the  experience  of  being  called  up  late 
at  night  often  on  the  most  trivial  matters. 
.\  week's  work  in  the  capacity  of  an 
ofhcial  would  revolutionise  the  ideas  of 
those  who  imagine  that  the  officials  have 
a  "soft  job."  It  is  a  paradox  that 
officials  of  a  movement  wliicdi  stands  above 
all  things  for  the  advocacy  of  a  fuller  ami 
freer  life  for  the  whole  community  are 
themselves  deprived  of  even  the  average 
comforts  of  home  life.  Both  national  and 
district  officials  ar(>  ])ractically  isolated 
from  their  families,  their  evenings  heing 
taken  up  by  interminable  meetin<;\s  and 
conferences  which  last  until  very  late  at 
night.       Tliis  is  almost   inevitable   in  a 


working-class  movement,  as  it  is  only  in 
the  evenings  that  the  oppoiiunity  presents 
itself  for  the  official  to  get  into  direct 
contact  with  his  members.  The  district 
officials  have  a  particularly  hard  time  in 
this  respect,  and  many  have  had  the 
experience  of  tramping  home  well  after 
midnight  feeling  "  Avashed  out."  Even 
then  the  official's  work  is  not  done,  and 
unbelievable  as  it  may  seem,  he  even  then 
finds  members  waiting  his  return  in  order 
to  pester  the  haras.sed  official  Avith  some 
minor  matter.  This  is  no  unique  experi- 
ence, as  will  readily  be  attested  by  nine 
out  of  every  ten  officials  in  the  movement. 

It  must  not  he  thought  that  the  general 
official  e.scapes.  After  spending  a  few 
hiiiTied  hours  in  his  office  on  loutine  work, 
he  hurries  away  to  a  conference  Avhich 
may  last  until  all  hours.  During  the 
pre.sent  negotiations  many  of  the 
provincial  general  officials  have  scaicely 
seen  their  homes  except  foi-  a  few  brief 
houis  at  week-ends.  Conference.s  lasting 
until  the  small  hours  of  the  morning  have 
been  the  rule,  and  although  this  may  be  a 
new  expeiience  for  the  employers,  it  is 
certainly  not  new  to  the  union  official. 
Tlieie  is  no  47  hours  Aveek  for  him.,  nor  is 
there  any  prospect  of  his  getting  meals  at 
regular  times. 

The  Great  Underpaid. 

(Kertiiiie  lates  are  pi actically  unknown 
altlioug'ii  one  or  two  .societies  do  allow 
their  officials  expenses  at  a  trifiing  rate  of 
pay  for  wliat  are  called  "extra  hours." 
We  have  heard  it  argued  that  if  the  hours 
of  Avork  of  many  officials  were  recorded 
their  payment  Avould  Jiot  average  more 
than  Is.  per  hour.  The  di\'ersity  of  a 
national  or  g'eneral  official's  work  is 
enoimous.  He  is  ex))ected  to  knoAV  indus- 
trial and  trade  union  law  like  a  lawyer. 
To  be  an  authority  on  all  phases  of  the 
laboui-  moA-emeut.  both  national  and  inter- 
national. To  be  a  capable  advocate  and  a 
])ersuasive  platform  speaker.  His  duties 
range  from  instructing  a  member  how  to 
change  his  name  by  deed  poll,  or  securing 
him  abatements  from  income  tax,  to 
preventing  his  being-  evicted  from  his 
house.  Nay  more,  he  is  expected  to  be  an 
arbitrator  in  domestic  differences  between 
a  member  and  his  Avife.  In  short,  he  is 
expected  (at  least  by  some  members)  to 
be  an  encyclopedia  on  eA-erything  and 
anything  which  they  care  to  ask.  He 
must  shoulder  resi)onsibility  Avithout  a 
murmur  according  to  one  section  of 
members,  and  by  anotliei-  he  is  denounced 
for  taking  too  much  on  himself.  And 
what  of  the  wages  paid  to  the  officials!-' 
There  are  some  notable  cases  where  the 
officials  are  remunerated  on  an  eminently 
fair  basis,  but  Avith  the  exception  of  the 
general  secretaries  of  the  National  Union 
of  Railwaymen,  the  Steel  Trades  Con- 
federation, and  the  president  of  the 
Sailors'  and  Uiremen's  Uuiou,  we  kuoAv  of 
none  who  are  receiving  a  thousand  per 
year  or  upwards.  EA'en  in  Organisations 
whose  membership  runs  into  hundreds  of 
thousands,     the    salaries   .sfddom  exceed 
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£W{).  The  Amalgamated  Engineering 
Union  pays  its  general  secretary  £'450  per 
year,  and  there  are  scoies  of  other  xiniojis 
whose  general  secretaries  during  the  wai' 
])eriod  were-^  rec'eiving:  barely  half  of  the 
wages  earned  by  the  members.  It  is  only 
within  Tt^  last  few  yearsj^that'^ anything 
like  recognition  has  been  given  to  the 
]esponsn)le  n;dine  of  the  offices  hlled  ])y 
trade  union  otHcials.  The  remuneration 
in  pre-war  days  was  ;i  disgrace,  and  even 
to-day' tliere  are  lew  leading  otHcials  of 
the  trade  unions  who,  if  they  transferied 
tlj,eir  services  to  employer  organisations, 
woidd  not  receive  very  consideiably  more 
remuneration  than  they  are  at  present 
obtaining. 

The  Economy  Axe. 

It  is   very    dithcult   to   estiniate  the' 
average    salaries  paid,    but  in  the  best 
organisations    the   average    for  general 
secretaries    is    about    £600    pei'  year; 
assistants,  £500;  and  organisers  and  dis- 
trict   officials    somewhere    about  £400. 
There  seems  to  be  no  .settled  basis  wlial- 
ever  on  which  the  value  of  the  officials  is 
calculated.      It  cannot  be  on  the  size  of 
the  membership,  because  we  find  organisa- 
tions with  a  comparatively  small  mcnil)ei- 
ship  paying  very  niucli  higher  wages  than 
other  unions    numerically  mucli  l)igger 
than  themselves.  Nor  does  the  trade  rate 
of  wages  paid  to  rank  and  file  members  of 
the  unions  seem  to  enter  into  account  very 
much,  for  we  have  officials  of  the  .skilled 
unions  receiving  on  the  average  very  much 
lower    wages    than   those   paid   by  the 
uii.skilled  or  composite  organisations.  The 
fact  is  that  the  wages  vary  with  the  whims 
of  the  members  of  the  unions  and  with 
their  conceptions  of  what  is  fair  and  et[uit- 
able.    Mr.  J.  R.  Clyues,  M.P.,  is  credited 
with  saying  that  he  never  knew  a  trade 
union  branch  to  suggest  higher  wages  for 
its  paid  officials.    While  this  may  not  be 
a  true  j)icture        the  outlook  of  trade 
unionists  generally  in  respect  to  advances, 
it  is  certain  that  they  do  not  hesitate  to 
advocate    reductions    in    their  officials' 
wages.    The  general  resentment  felt  by 
trade  unionists  towards  any  attempt  to 
reduce  their  own  wages  finds  its  expre.s- 
sion  singularly  enough  in  a  (damour  for 
extensive  reductions  in  the  wages  of  their 
employees.       There  is  scarcely  a  trade 
union  executive  which  has  not  now  been 
bom])arde(l  with  lesolutions  demanding 
I'cductions  in  officials'   wages  out   of  all 
I)rop()rtioii  to  the  reductions  suffered  l)y 
the  niembers.    Thi^i  has  been  carried  into 
juactical  effect  iif  ceiiain  cases.  One 
unioii,  whose  members  are  engaged  mainly 
ill;  the  building  trade  and  whose  advances 
are  still  approximately  150  per  cent  over 
pre-war,  have  by  ballot  vote  reduced  their 
se(;retary's  salary  at  one  sweej)  to  the  pre- 
war level.    No  attempt  at  reasoned  argu- 
ment   or    any    dissatisfaction    with  tlie 
official  himself,  who  is  admitted  to  be  a 
conscientious    and   capable    officer,  but 
mcrcdy    a    "  dog-in-the-manger"  pcdicy 
wliich  seems  completely  to  have  upset  the 
ideas  of  equity  of  trade  unionists. 

Protection  for  Officials. 

II  seems  to  be  incredible  I  hat  men,  wlio 
themselves  vigorously  oppose  every 
attempt  by  the  employers  to  reduce  their 
Avages,  should  treat  their  own  employees 
■SO  vindictively.    Doubtless  this  is  a  mani- 


festation of   the    suspicion    aitd  distrust 
which  has-  been  so  sedulouslj-  propagated 
against  the   officials   by  certain   of  the 
exiremist  element.    13ut  surely  tlie  logical 
way  to.  deal  with  unsuitable  officials  is  to 
get  rid  of  them  altogether,  and  not  to 
lower  the  conditions  of  men  Avho  are  trying 
conscicmtiously   to   carry   out   the  work 
iitrusted  to  them.     No  one  other  than'  the 
officials  themselves  know  the  tuU  extenf 
of  the  discouragements  and  difficulties, 
;;nd  the  carping  criticisms  Avhich  officials 
Irave  to  bear.    Eveiy  act,  no  matter  liow 
hoii(>s1ly  inteutioiied,  is  regarded  by  cei- 
tain  >c(  lions  of  the  members  as  one  of 
aggression  by  the  officials  in  the  interesits 
ot  the  employers.      No  official  worthy  of 
his  salt  can  continue  his  work  Avithout 
incurring  the  animosity  of  certain  of  the 
employers,  and  black  indeed  is  the  outlook 
for  such  a  man  who  is  suddenly  thimst  out 
from  the  ranks  of  the  unions.      In  feAV 
cases  indeed  is  any  provision  made  for  the 
retirement  of  the  officials  after  even  the 
most  devoted  service.     With  fe-AV  excep- 
tions no  superannuation  schemes  are  in 
existence  among  the  trade  unions,  and  the 
salaries  paid  leave  very  little  margin  for 
provision  for  old  age.      The  Trade  Union 
Congress  is  now  circidarising  unions  Avitu 
the  object  of  setting  on  foot  some  such 
scheme,    and    this,   although  someAvhat 
belated,  will  be  none  the  less  welcome  to 
many  of  the  older  officials.    Any  spirited 
man    resents    unfair    criticism    and  the 
imputation  of  base  motives  for  his  eA-ery 
action ;  but  at  present,  apart  from  his  own 
personal  influence,  there  is  little  protec- 
tion for  the  official  Avho  is  courageous 
enough  to  stand  out  against  the  unreason- 
able attack.s  of  his  members.    This  has 
been  so  sorely  felt  that  an  organisation 
knoAvn   as  the  National   Association  of 
Trade  Uni(jn  organrsers  is  now  in  the  pro- 
cess  of   formal  ion,    Avhose   object   is  to 
afford  to  the  officials  the  ])rotection  of  col- 
h'ctive    bargaining     Avhich     they  have 
liilhcrto  been  denied.     It  is  an  unfortunate 
I)ass  that  the  trade  union  movement  has 
come  to,  Avheii  it  becomes  irecessary  to 
create  i.stich  an  organisation  as  this.  Small 
wonder  indeed  if,  in  times  of  doubt  and 
difficulty,  or  through  any  other  motive, 
officials  leave  tlie  Avorking  class  movement 
to  seek  more  remunerative  employment  in 
(iovernment  or  employers'  service.  lentil 
th(^   unions   tiy   to    pra<;tice  Avhat  they 
l)i*each  and  to  mete  out  to  their  employees 
the  consideration  they  themselvef;  contend 
for,  not  all  the  devotion  in  the  Avorld  Avill 
secure  to  the  trade  union  movement  the 
l)iains  and  the  energy  it  so  s(nely  needs. 


Electrification  of  Norwegian  Railways.  THp 
Board  of  the  Norwegian  Engineers'  Imion  has 
appointed  a  committee  to  investigate  whether  the 
time  has  come  for  electrifying  Norwegian  railwavs 
and  whether  the  railways  now  being  planned  should 
be  constrncted  for  electric  power,  according  to  infor- 
mation furnished  {>y  the  f-nited  States  Commercial 
Attache  at  Copenhagen. 


German  1nuu.sjrial  Exhibicxon  in  Moscow. - 
iMegtitiations  are  pending  in  JJcrlin  between  two 
lepiesenlativcs  of  the  Russian  Supremo  Economic 
Council  and  the  local  representatives  of  the  Soviet 
Commission  on  one  part,  and  the  big  (lerman  indus- 
trial federations  on  the  other  for  t.ho  purpose  of 
holding  a  big  German  Industrial  Exhibition  in 
Moscow,  which  is  to  be  opened  on  July  IS.  This 
exhibition  is  to  advance  business  relations  between 
Russia  and  Germany. 


REGULATION  OF  POWER 
PLANTS. 

The  highest  percentage  of  fuel  wasted  ii 
the  generation  of  steam  for  poweiiis  in  tb 
])OAver  ])lants  Avliich  are  ojierating  boilei 
aiid-otliMjr  aji'paratU'K'jISiR'illiifiut  inStrumeif^ 
and  Avithout  control  for  the  efficient  burn 
iiig  of  fuel.  . .  ..c »  . 

In  a  number  of  plants  which  I  hav 
visited,  says.C'.  J.  Miller  in  Conihustion 
wheie   the   furnace's   are   equipped  Avit 
mechanical  stokers,  operated  Avithout  con. 
trols  or  metering  dcA'ices,  the  waste  o 
fuel  is  greater  than  in  many  smaller,  hand 
fired  plants.       No  attempt  is  made  t 
regulate  draught  or  stoker  feed.    A  4,01  K 
l)oiler  horse  power  plant,  ecjuipped  Avith 
reputable   make   of   stoker  with  natural 
draught,  drags  along-  Avith  a  fuel  consumj)- 
tion  as  high  as  11,000  lb.  of  coal  per  1,00(1 
h.p.  hours. 

Waste  of  fuel  in  the  smaller  plants  is 
generally  caused  hy  poorly  designed  equip- 
ment and  no  regulation.  As  a  ride, 
operating  engineers  cannot  be  cen.sured 
either  for  these  conditions  or  for  the  waste. 

The  majority  of  expert  combustion  engi- 
neers haA^e  their  time  taken  up  with  iargei 
problems,  and  are  not  in  a  position  to  take 
up  such  matters  Avith  the  little  fellows. 
Nobody  Avill  pay  the  bill,  regardless  of  tlie 
fact  that  the  money  Avould  be  well  iii- 
A'cstetl.  The  cure,  in  such  a  ca,se,  lie.- 
almost  solely  in  the  education  of  the  opera- 
ting- engineer,  ami  in  his  resourcefulness 
in  rigging  up  home-made  apparatus  t( 
cure  the  defects  of  his  plant. 

The  smaller  plants  are  in  a  better  po^i 
tion  to  operate  their  different  units  on  tlu 
same  basis  of  efficiency  as  the  larger  ceu 
tral  stations,  if  they  are  properlx 
efjuipped  Avith  the  different  devices  toi 
Imriiing  fuel  efficiently. 

The  Rand  Co.,   Inc.,   of  North  lona- 
wanda,  NeAv  York,  have  a  small  poAvei, 
plant  Avliich  had  been  operated  very  iiiethj 
cieiitly  under  former  management.  Tht' 
executives  of  the  Hand  Co.  wished  to  havi 
their  plant  operated  on  an  efficient  ba>i- 
In  order  to  do  this  it  was  necessary  to  n' 
design  the  furnaces  and  instal  draugl'i 
control.    Previous  to  doing  this,  the  fuc 
coiisum])tion  Avas  from  three  to  four  tdii 
in  24  liouis.    After  the  changes  Avere  niadt 
this  was  lowered  to  ]|  tons.    A  daniiici 
regulator  had  considerable  to  do  with  niak 
ing-  this  saAMiig. 

The  tAvo  city  pumping  stations  in  Nei  l  I 
TonaAvanda  liaA-e  an  average  coal  consumi' 
tion  of  1,100  lb.  per  1,000  h.p.  houi> 
These  plants  are  equipped  Avith  hand-fiii  ' 
fiirn aces  and'  draught  control,  and 
operated  at  a  high  per  cent  of  efficieiii'> 
Upon  testing  these  plant^s  it  was  fouin 
that  it  Avas  im])ossible  to  make  any  rhaiii:t' 
whatsoever. 

in  another  case,  ujioii  installing  two  feed 
walei'  regulatois  and  a  damper  control  <" 
two  wat(M-tube  boilers,  whiili  Avere  <i>ii 
suining  0,000  lb.  of  coal  per  1,000  h-V 
hours,  it  was  necessary  to  cut  one  of  the.-! 
boilers  out  of  .serA'ice,  as  the  evaporatioi 
exceeded  the  demand  for  steam.  Previoii 
to  installing  the  feed  water  regulators,  tbi; 
feed  temperature  ranged  from  100  to  '2C<^: 
deg.  Fall.,  the  load  being  A-ery  uneven 
Furthermore,  the  steam  pressure  Avas  s( 
low  at  times  that  it  Avas  impossible  to  cari' 
on  production. 
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Commercial  Notes  and  News. 


CUSTOMS  NEWS  &  TARIFFS. 


Exportation  of  Metals  and  Minerals  and  Goto 
iuLLiON  Prohibited. — Customs  Proclamation  No. 
2,  dated  February  22,  19i2,  jjrcjliibits  the  e.xporta- 
iQU  of  metals,  alloys  and  mineral.s  from  Australia, 
xcept  will');  the  writteu  permissiuu  of  the  Minister 
or  Trades  and  Customs.  A  Proehiniation  No.  53)  of 
he  same  date  proliihits  the  exportation  of  gci^d 
peeie  or  bullion  from  Australia  without  the 
vritten  permission  of  the  Commonwealth  Treasurer. 


Japan  :  Import  Dutie.s  on  Copper. — Cable  advices 
eceived  by  the  Department  of  Commei'ce  from 
fokyo  report  a  sharp  advance  in  tlie  Japan^e.^o 
mport  duties  on  copper  and  cuiiiici  jiroducts  as 
rem  March  30.  Tlie  new  duties  are  :  Cupper  ingots 
ind  slabs,  7  yen,  compared  witli  a  former  rate  of 
''20  yen;  copper  bars  and  rods  15  yen,  compared 
vith  8'90  yen:  copper  plates  and  sheets  l(i  yen, 
■ompared  with  9'!I5  yen.  The  advices  snv  that  tlie 
ncreases  are  intended  to  be  tenipin-ary.-  Renter. 


NEW  COMPANIES. 


J.  Mauson  Ramsay  &  Son  Ltd. — Private  company, 
legistered  in  Edinburgh,  March 31.  Capital  £5,000 
1  £1  shares.  To  carry  on  the  business  of  engineers, 
liipbreakers,  ironand  steel  merchants,  agent?,  nava] 
rchitects,  etc.  J.  M.  Ramsay  is  the  first  director 
legistered  office  :    62,  Robertson  Street,  Glasgow. 

'  France  &  Motgan  Ltd. — Private  company, 
legistered  in  Edinburgh,  March  30.  Capital 
20,000  in  £1  shares.  To  take  over  as  from  the 
1st  December,   1921,  the  business  of  France  <fc 

;  lorgan,  brassfounders,  etc.    The  first  directcrs  are  : 
Morgan   and   A.    Morgan.    Registeied   office  : 

t^hitefield  Brass  Works,  44,  Carmichael  Street, 
iOvan,  Glasgow. 

!j  Kew  Green  Gaiage  Ltd. — Private  company 
egistered  March  29.  Capital  £3,000  in  £1  shares. 
I  o  carry  on  the  business  of  motor  and  electrical 
.  igineers,  motor  body  builders,  gar8,ge  proprietors, 
.  irtago,  haulage  and  transport  contractors,  at  the 
,  ew  Green  Garage  and  elsewhere.  The  first 
.rectors  are  :  W.  Reynolds,  H.  Hewett  and  H. 
ji  rton.  Registered  office  :  Kew  Green  Garage, 
,ew  Green. 

f  Milliken  Brothers  Ltd. — Private  company.  Regis - 
[  red  March  29.  Capital  £10,000  in  £1  shares.  To 
'  opt  an  agreement  with  the  Milliken  Brothers 
I  inufacturing  Co.,  Incorporated,  cf  New  York,  and 
.   carry  on  the  business  of  wireless,  electrical, 

3chanical  and  mining  engineers,  electricians, 
'  ppliers  of  electricity,  manufacturers  of  and  dealers 
'i  and  letters  on  hire  of  the  imit  system  of  structural 
pel  as  described  in  patent  No.  17,136,  of  1915,  etc. 
^le  first  directors  are  :  C.  T.  Wilkinson  (managing 

■ector),  W.  H.  P.  Gibson  (chairman)  and  C.  T. 
i.ick.  Qualification  :  £100.  Registered  office  : 
faberley  House,  Norfolk  Street,  Strand,  W.C. 

j' James  H.  Randall  &  Son  Ltd. — Private  company.' 
Ijigistered  March  28th.  Capital  £7,000  in  £1  shares 
[  000  non-cumulative  7  per  cent  preference).  To 

I  ce  over  from  J.  H.  Randall  a,nd  E.  J.Randall 
ti;5  business  of  metal  workers,  motor,  an-craft  and 
rtercraft  engineers,  motor  body  and  motor  boat 
j  ilders  and  repairers,  radiator  and  tank  manu- 
j  turers  and  repairers,  manufacturers  of  motor 

',  air  craft,  waterplane  and  cycle  parts  and 
:es8ories,  etc.,  carried  on  by  them  at  Green 
eet,  Paddington  Green,  W.  The  permanent 
actors  are  :  J.  H.  Randall  and  J.  E.  Randall, 
gistered  office  :  Green  Street  Works,  Paddington 
sen,  W. 

ienry  Summers  &  Sons  Ltd. — Private  company. 
'  ?istered  March  28th.  Capital  £3,000  in  £1  shares 
^!00  8  per  cent  cumulative  preference  and  1,700 
»i  inary).  To  take  over  the  business  of  electrical 
i\  '■  general  engineers  carried  on  at  1a,  Essian  Street, 
f'  I  13a,  Anchor  Street,  Stepney,  E.,  by  H.  Smumers, 
D.   Summers   and   L.    Summers.     The  first 

I I  actors  are  :  H.  Summers  (life  managing  director), 
^1  D.  Summers  and  L.  Summers.  Secretary  : 
1|  Summers.  Registered  office  :  1a,  Essian  Street, 
f  pney,  E.l. 


Yarrow  &  Co.  (1922)  Ltd. — Private  company. 
Registered  Mr.rch  28.  Capital  £150,000  in  £1  shares 
(£125,000  "A"  and  25,000  "  B  ").  To  adopt 
agreement  with  Yarrow  &  Co.  Ltd.  and  H.  E.  Yarrow 
the  liquidator  thereof,  and  to  carry  on  the  business 
of  engineers,  ordnance  makers,  contractors,  naval 
architects,  ship,  submarines,  p.irships,  aeroplane  and 
hydroplane,  builders  and  repairers,  shipjOwner.s^| 
carriers,  manufacturers  and  repairers  of  motor 
vehicles,  founders,  sawmill  proprietors,  builders, 
quarry  owners,  etc.  Minimum  cash  subscription 
seven  shares.  H.  E.  Yarrow  (director  of  Steel  Co., 
of  Scotland,  Ltd.)  is  first  director,  and  may  retain 
office  as  chairman  while  holding  £10,000  .shares. 
Registered  office  :    31,  Cojjthall  Avenue,  E.G. 

Mitchells  Emery  Wheel  Co.  Ltd. — Private  com- 
pr.uy.  Registered  April  1.  Capital  £5,000  in  £1 
shares.  To  take  over  the  business  of  a  manufacturer 
of  abrasive  wheels  and  materials  and  manufactnier 
of  gruiding  and  abrasive  wheel  machines  carried 
on  by  J.  S.  Mitchell,  at  Cross  Street,  Mill  Street. 
Openshe.w.  Manchester,  as  the  Mitchells  Emeiy 
Wheel  Co."  The  first  directors  are  :  J.  S.  Mitchell 
(permanent  chairman  and  governing  director)  and 
A.  Plevin.  The  said  J.  S.  Mitchell,  his  executors  or 
administrators  may,  whilst  holding  £1,000  ordinary 
shares,  appoint  one  director.  Registered  office  : 
1,  Cross  Street,  Mill  Street,  Openshaw,  Manchester. 

Ashfield  &  Salt  Ltd. — Private  com])any.  Regis- 
tration March  29.  Capital  £2.000  in  £1  shares.  To 
take  ovei-  the  business  of  bolt  and  nut  manufacturers, 
engineers,  contractois  and  general  merchants, 
carried  on  by  W.  Ashfield  and  F.  J.  Salt,  at  Vicarage 
Road,  Blackheath,  near  Birmingham,  as  tlie 
'■  LTnion  Screw  and  Engineering  Co."  The  f)er- 
manent  directors  are  :  W.  Ashfield,  F.  J.  Salt  ai;d 
J.  Parsons.  Qualification:  £10(».  Registered  office  : 
Vicarage  Road,  Blackheath,  near  Birmingham. 

Stains-Free  Manufacturing  Co.  Ltd. — ^Private 
company.  Registered  March  29.  Capital  £2,000 
in  £1  shares.  To  accjuire  from  J.  McKane  and  turn 
to  account  a  certain  invention  for  improvements 
in  and  relatiirg  to  methods  and  means  of  workuig 
metals,  and  to  carry  on  the  business  of  steel  and 
metal  workers,  gold,  silver,  copper  end  bronze 
smiths,  engineers,  etc.  The  first  directors  are  : 
F.  Walton  (chairman).  J.  McKane,  A.  Coulson, 
T.  W.  Elliott  and  L.  Slater.  Qualification  :  £100. 
Remuneration  of  managing  director  £350  per  anmuii. 
Solicitor  :  W.  B.  Siddons,  Queen  Street  Chambers, 
Sheffield. 

National  Steel  Co.  Ltd. — Private  company. 
Registered  April  12.  Capital  £15,000  in  £1  shares. 
To  carry  on  the  business  of  ironmasters,  iron,  steel 
and  brass  foiniders,  manufacturers  of,  agents  for 
and  dealers  in  steel  and  tools  of  all  kinds,  etc. 
Qualification  :  £500.  Registered  office  :  Princes 
End,  Tipton,  Staffs. 


BOARD  OF  TRADE  NOTES. 

[Abstracted  frum  the  Board  of  Trade  Journal.] 


MORTGAGES,  CHARGES  AND 
SATISFACTIONS. 


Empire  (Alloy)  Steel  Corporation  Ltd.-  Particu- 
lars of  £25,000  debentures  (including  £20.000  already- 
registered)  authorised  by  resolutions  of  December 
12.  1921,  and  February  24,  1922  ;  present  issue, 
£5,000  ;  charged  on  the  company's  imdertaking  and 
property,  present  and  future,  uicluding  uncalled 
capital. 

Palmer  Engineering  Co.  Ltd. — Particulars  of 
£5.000  debentures,  authorised  October  27.  1921  : 
whole  amomit  issued  :  charged  on  the  company's 
unoertaking  and  property,  present  and  future, 
includmg  uncalled  or  unpaid  capital  (filed  March  21 , 
1922). 

Patent  Die-Castings  Co.  Ltd. — Debenture  dated 
March  30,  1922,  to  secure  £10,000,  charged  on  the 
company's  undertaking  and  prope 'ty,  present  and 
future,  including  uncalled  capital  (if  any).  Holder  : 
London  Coimtj^  Westminster  and  Parr's  Bank. 

C.  S.  Pearn  &  Burman  Ltd. — Perticulars  of 
£400  debentures  authorised  March  7,  1922  ;  present 
issue  £200  ;  charged  on  the  company's  property, 
present  and  future,  including  uncalled  capital. 


Proposed  Rumanian  Pipe  Line. — H.M.  Consul  at 
Oluj  (TranBylvania)  reports  that  the  Municipality 
of,  Cluj  is  endeavouring  to  arrange  for  the  con- 
struction of  a  pipe  line  for  the  supply  of  natural 
gas  from  the  Kissarmas  district  (60  kilometres  dis- 
tant) for  diomestic,  commercial  and  industrial  puV- 
poses  in  Cluj  (previously  known  as  Klaueenburg, 
K(ilozsvai-),  and  it  is  probable  that  tenders  will 
shortly  be  called  for.  It  is  possible  that  the  exten- 
sdon  of  the  electric  power  station  and  the  introduc- 
tion lof  an  electric  tramway  .system  may  be  com- 
bined with!  his  project.  Full  particulars  ar-e  nol 
yet  available,  but  preliminary  information  may  be 
obtained  from  the  Department  of  Overseas  Trade, 
35,  Old  Queen  Street,  London,  S.W.I. 

U.S.  Exports  of  Motor  Boats  and  Marine  Engines 
IN  1921. — The  export  trade  in  motor  boats  and 
marine  engines  was  subject  to  considerate  fluctua- 
tion, and  no  definite  trend  was  apparent,  states 
Commerce  Reports  (United  States  Department  of 
Commerce,  Washington),  m  a  review  of  that  trade 
in  1921.  Motor  boats  :  The  foreign  markets  for 
America.n  motor  boats  were  most  depressed  from 
March  until  August,  and  although  the  last  two 
months  of  the  year  made  a  very  good  showing,  it 
is  doubtful  whether  stability  in  motor  boat  expoits 
had  been  reached.  Tlie  following  table  shows  the 
number  and  value  of  the  motor  boats  exported 
duiing  the  year  under  review  : — 

Unit 

1921.  No.        Value.  Value. 

Janua-v   53    ...    188,194    ...  3..551 

February   25    ...    136,171    ...  5,447 

March    10    ...     29,491    ...  2,949 

April    16    ...     56,574    ...  3,536 

May    10    ...     12,615    ...  1,262 

June    5    ...     27,808    ...  5,562 

Julv    7    ...      17,117    ...  2,445 

August    9    ..      29,378    ...  3,264 

September    11     ..    158,721    ...  14,429 

October    9    ...     10.706    ...  1,190 

November    8    ...    178,385    ...  22,298 

December    8    ...    162,460    ...  20,308 

Total    171    ...  1,007,620    ..  •5,893 

*  Average  unit  value. 
Marine  engines  :  The  first  six  months  of  the  year 
made  a  favourable  ehowing  for  exports  of  the 
internal-combustion  type  of  marine  engine;  during 
the  last  half-year,  however,  the  monthly  average 
waa,  roughly  speaking,  only  about  one-third  of  that 
for  the  earlier  ptriod.  In  exports  of  the  steam  marine 
engine,  while  the  monthly  figures  varied  greatly, 
the  number  sold  was  nmch  smaller  during  the  latter 
half  of  the  year  than  in  the  first  half.  The  follow- 
ing table  gives  details  of  number  and  value  for 
both  types  of  engine  : — 

Internal-combustion  Steam 
1921.  Engines.  Engines. 

No.  Value.        No.  Value. 

Dols.  Dols. 
Januarv  ...  792  ...  307,466  ...  12  ...  86,576 
February    ..    630    ..     216,058    ...    15    ...  206,838 

March    345    ...    131,988    ...     7    ...  21,607 

AprLl    498    ...    146,156    ...     2    .  .  1,564 

Mav    357    .  .    113,03s    ...    17    .  8,762 

.Tuiiie    435    .,,    166,465    ...    22    ..  10,417 

July  266    ...     85,680    ...     1    ...  800 

August     ...    171    ...     47,600    ...     3     .  34,305 
September   .    198     ..     69,440    ...    —  — 
October     ...    115    .  .     32,544    ...     2    ...  47,793 
November    .    136    ...     47,793    ...     3    ...  1,386 
December  ..    173    ...     42,063    ...     1    .  .  2,500. 

Total           4,016     .1,406.201    ...    85     ..  422,548 

Principal  markets  for  motor  boats  :  The  following 
table  vshows  the  purchases  of  the  eight  leading 
countries  of  the  total  of  30  to  which  the  United 
States  exported  motor  boats  in  1921  : — 

Country.  No.  Value: 

Colombia    10    ...  448,576 

Mexico    52    ...  162,779 

Peru    11    •••  78,606 

Venezueia    4    ...  44,800 

French  Guiana    2    ...  37,500 

Canada    15    ...  27,753 
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CONTRACTS  AND  TENDERS. 



Steel  Tbansmission  Line  Towebs  fob  New 
Zealand.— Tenders  are  invited  for  the  supply  and 
delivery  ex  ship's  slings,  Lyttelton,  New  Zealand, 
of  eiglit  galvanised  steel  transmission-line  towers, 
complete  witli  cross-arniis,  stubs  and  all  accessories 
in  .-connection  with  the  Lake  Coleridge  electric  supply 
scheme.  Sealed  tendei's,  on  the  proper  forms  and 
accompanied  by  a  deposit  of  £50,  will  be  received 
l)v  till'  Secri't'ai  y.  Public  Works  Tender  Board, 
( .ovc  iinii  iit  J'.iii:(lr,i^rs,  Wellington,  New  Zealand, 
not  lalci-  than  jic.oii dn  July  11  next.  (Reference 
8448/E.D./r.N.) 

Various  Materials  fob  Danish  State  Railways. 
'— TIjc  Danish  State  Railways  mvite  tenders  to  be 
presented  betore  1  p.m.  on  iViay  8  for  the  supply  and 
delivers  of  39  parcels  of  various  small  stores.  'Ihe 
list  (it"  items  inrludes  emeiy  clotli,  tlint  paper, 
tiles  and  rasps  lor  metal,  iron  screws,  brass  screws, 
rivets,  wire  nails,  copper  gauze,  brass  plates,  tinned 
iron  sheets,  iron  cnains,  file  brushes,  polished 
copper  wire,  phosphor-bronze  wire  for  screw  springs, 
phosphor-bronze  Dands  with  rounded  edges  lor 
olocK  springs,  brass  wire  (half  hard),  hardened  steel 
wire,  galvanised  iron '  wire,  band  steel,  window 
springs,  hre  shovels  for  ships'  use,  Dutch  hinges, 
iron  hinges  (leaf),  brass  hinges,  drawer  locks  with 
key,  padlocks  with  key,  bow-string  blades  (metal 
saw'  blades),  water  cans  of  malleable  cast  iron,  rape- 
oil  burners,  round  burners  for  petroleum,  lead  seals 
for  sealing,  file  handles  (paper  or  wood),  hammer 
handles,  lamp  wick  (cotton).  Tenders  on  the  proper 
form  should  bo  addressed  to  ■'  Maskinafdeimgens 
Kontor,  Trommesalen,  No.  5,  third  floor,  Copen- 
hagen, B.,"  and  the  envelope  marked  '-Tilbud  paa 
Levering  af  Isenkramvarer._|'  Delivery  of  all  the 
articles  is  required  before  June  15  next.  A  copy 
of  the  specihcation  and  conditions  of  tender  (in 
Darasli)  can  be  seen  by  United  Kingdom  firms 
interested  on  application  at  the  Department  of 
Overseas  Trade  (Room  49),  35,  Old  Queen  Street, 
Westminster.  S.W.I.     ('Reference  5447/F.R. /P.N.) 


ENGINEERING  WORLD. 

inspected  by  United  Kiiigdoiri  firms  interested  on 
application  U>  the  Depaj-tm.ent  of  Overseas  Trade. 
(Reference  D.O.T.  5674/F.L. /S.C. ) 


Wejohing  Machines. — H.M.  Commerciail  Agent 
for  Jigypt  reports  that  tlie  Physical  Department 
of  the  Ministry  of  Pubhc  Works,  Cairo,  are  invit- 
ing tenders  for  the  supply  of  platform  weighing 
machines  and  also  for  counter  scale-^  and  appliances. 
Tenders  must  be  sent  to  the  Comptroller,  I'hysical 
Deipartment,  ^Ministry  of  Public  ^^'orks,  Cairo,  and 
will  be  accepted  up  to  noon  on  June  1  next.  Draw- 
ings must  \x  furnished.  Representation  by  an 
agent  resident  in  Egypt  is  essential.  The  Depart- 
ment of  Overseas  Trade  is  prepared  to  submit  to 
United  Kingdom  firms  not  so  represented  the  names 
of  London  merchant  houses  having  branches  in 
Egypt  who  may  be  prepared  to  act  on  behalf  of 
third  parties.  A  copy  of  the  relative  specifications 
and  conditions  of  tender  can  be  seen  by  United 
Kingdom  firms  interested  on  application  to  the 
Department  of  OverseaiS  "Trade  (Room  50a),  35, 
Olid  Queen  Street,  London,  S.W.1.  An  additional 
copy  ©an  -be  loaned  to  firms  in  the  )))-n\  inces  who 
are  .unable  to  arrange  for  inspection  nf  I  be  A»cu- 
ments  in  London.  (Reference  D.O.T.  77o4/t.E./ 
P.N.) 


Plant  and  Machinery.— The  Argentine  Depart- 
ment of  Navigation  and  Ports  invited  tenders,  in 
December  last,  for  tho  supply  of  cranes,  electric 
motors,  concrete  mixers,  tipping  wagons,  Decauville 
track  marine  motors,  etc,  A  schedule  has  now 
reached  the  Department  of  Overseas  Trade  showing 
the  result  of  this  call  for  tenders,  and  may  be  seen 
bv  United  Kingdom  firms  interested  on  application 
to  the  l!)epartnTont  of  Overseas  Trade,  Engineering 
Section  (Room  50a),  35,  Old  Queen  Street,  London, 
S.W,L  Contracts  have  not  yet  been  awarded. 
(Reference  .5073 /F.L.) 

Dredcunc  Work  at  Porto  Alegre.— With 
reference  to  the  notice  pubhshed  in  the  Journal  of 
Marcli  16,  1922.  page  296,  ooncerning  a  call  for 
tenders  for  the  above  work  by  the  Public  Works 
Department,  a  copy  of  a  translation  of  the  call  for 
tenders  has  been  received  in  tlie  Department  of 
Overseas  Trade.  35,  Old  Queen  Street,  London. 
SW.l,  from  H.M.  Consul  at  J'orto  Alegre.  Rcialed 
tenders  will  be  received  bv  the  Diriectorate  of  Public 
Waterways.  Porto  Alegre.  Brazil,  until  12  o'clock 
noon,  May  25,  1922.  It  will  l)e  necessary  for  United 
Kingdom  "firms  interested  to  send  out  a  reprcsenta- 
livp,  with  full  powers  to  act  for  them  in  the  matter, 
and  the  power  of  attorney  will  have  to  be  trans- 
lated and  legalised  by  the  nearest.  ]3razilian  Consul. 
A  copy  of  the  itrnnslation  before  rrfevred  to  may  be 


Wheels  and  Axles. — A  supplement  to  the  issue 
of  tlie  Bangkok  Ti/nes  of  February  22  gives  a  list 
of  the  tenders  received  for  the  supply  ot  500  pairs 
of  wlieels  and  axles  in  response  to  the  recent  public 
invitation  by  the  Department  of  State  Railways  of 
Siain.  TUo'  tenders  were  opened  on  February  f. 
Froni  tlie  list  it  appears  that  the  following  coun 
t)'ies  ^iiliinitted  tenders 

L'niled   Kingdom    21 

Belgium    1" 

France   -  •■ 

United  States  of  America    4.  • 

Germany   •  ■  •  ■  ■ 

Japanese   >   /  Inj' 

Netherlands   1:-- 

Sweden  •■•  1 

Czecho-Slovakia   2 

In  general,  the  United  Kingdom  quotations  a.ppear 
to  be  higher  than  those  from  the  Continent  and 
lower  than  those  from  the  United  States  of 
America.  The  copy  of  the  Bamjkol  Times  supple- 
ment may  be  seen  by  United  Kingdom  hrms 
interested  on  application  at  the  Enquiry  Room  of 
the  Department  of  Overseas  Trade,  35,  Old  (Jueen 
Street.  London,  S.W.1.  (Reference  D.O.T.  6129/ 
F.E./P.N.) 


OPPORTUNmES  FOR  BRITISH 
TRADE. 

Proposed  Construction  of  Harbour  Works  at 
Funchal,  Maderia. 

An  artioU^  appeared  in  the  Funchal  Press  on 
March  7,  1922,  regarding  the  proposed  construction 
of  an  artificial  harbour  at  Funchal,  for  which  the 
Junta  Autonoma  das  Obras  do  Porto  do  Funchal 
are  inviting  Portuguese  and  foreign  contractors, 
specialising  in  the  construction  of  harbour  works, 
to  present  plan.s  before  December  6  next. 

A  copy  of  the  booklet  issued  by  the  local  authori- 
ties on  the  proposed  extension  has  been  received 
from  His  Majesty's  Consul  at  Maderia,  and  may  be 
consulted  by  interested  United  Kingdom  firms  at 
the  Overseas  Department  (Room  50a)  up  to  April 
28.  after  which  date  it  will  be  available  for  loan 
to  firms  in  the  provinces  who  may  not  find  it  eon 
venient  to  call.     (Reference  5814  /  F.I.  / S.C. ) 

Corrugated  Cast-steel  Plates  for  Holland. 

The  Commercial  Secretary  to  Ills  :\Iajesty'iS  Lega- 
tion at  The  Hague  (Mr.  R.  V.  Leming,  O.B.E.), 
reports  the  receipt  of  an  urgent  enquiry  for  corru- 
gated east  steel  plates  to  the  following  j^pecifuation  : 
126  easl-steel  corrugated  plates,  size  8110  mni.  by 
443  nun.  bv  17  mm.,  to  be  exactly  linislied 
(machined)  at  the  edges,  within  a  limit  of  OT  mm 
The  steel  to  he  of  a  minimum  tensile  strength  ol 
40  kilogs.  per  square  metre.  The  weight  of  tlie 
plates  to  be  approximately  45  kilogs.  each.  Refer 
eiiee  15303/F.  W.  / S, C.  (2) . 


THE  TELEPHONE. 

SEPARATE  ORGANISATION  NECESSARY. 

Lieut  Colonel  W.  A.  J.  O  Meara.  CM. a.  chair- 
man of  the  board  of  management  of  the  Institute 
of  Industrial  Administration,  gave  an  address  on 
Tuesday  evening  last  at  the  headquarters  ot  the 
institute,  on  the  Report  of  the  Select  Committee 
on  the  Telephone  Service,  1922.  He  told  his  audi- 
ence that  evervone  who  had  spoken  to  him  of  the 
subject  of  (he  Select  Committee's  Report  had 
expressed  approval  of  the  recommendation  made 
iber.-in  that  the  mails  should  be  separated  from 
the  telegraphs  and  telephones.  Many,  however, 
were  an.xious  to  know  whether  nmltei-s  would  pro 
aress  beyond  the  stage  of  recommendations,  and  how 
long  it  "would  be  before  steps  would  be  taken  to 
carrv  out  the  reforms  indicated.  It  had  to  be 
remembered  that  the  Select  Committee  had  probed 
the  telephone  situation  Very  deeply:  the  Committee 
had  personally  made  lui  investigation  of  organisa- 
tions responsible,  for  the  telegraph  an.  tek,ihone 
services  abroad,  and  was  satisfied  that  a  nnidel 
existed  in  one  country  which  was  worth  our  while 

''TleTdmitled  that  the  Secretary's  Depart inent  at 
,l,e  Post  Office  had  had  many  opportunities  m  the 
nast  to  effect  reforms  fnm,  within,  but  had  .  one 
nothing     He  was  ramiliai  with  the  mental  outlook 
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of  those  in  the  controlling  positions  at  St.  Mariir 
le-Grand,  and  realised  that  no  reorganisation  schej 
prepared   within   the   Department   would  go 
enough   to   meet    present-day  requirements, 
knew  of  one  scheme,  of  a  very  modest  kind, 
jiared  in  1908  or  1909  within  the  Department,  urn 
the  directing  hand  of  an  administrative  chief  wi 
had  been  brought  in  from  the  outside.    The  refor 
projjosed  were  by  no  means  drastic  in  charact 
but  they  were  killed,  with  great  subtlety,  by  th 
brought  up  in  the^  Depaatment.      In  these  circu 
stances,  he  attached,  much  im]jortance  to  the  1 
sentenei   in  paragia|)li  5  of  the  Select  Commiltd 
)?eport.  ill  which  the  Committee  recommends  t! 
tlie  preparation  of  a  detailed  sclieme  of  organisat 
should  be  entrusted  to  a  body  composed  largely 
men  of  wide  administrative  experience. not  connec 
with  the  Cix  il   Service.     The  Colonel  stated  t  i 
at  one  time  he  had  hoped  that  the  Select  Commit 
would  definitely  sketch  out  the  framework  of 
iiii4anisati(in    for    a   Ministry    of  Communicatic 
lb'.  Iiiiwever,  now  recognised  that  the  Commit 
had  .■<hown  great  wisdom  in  merely  advocating 
separation  of  the,  mails  from  the  telegraphs 
telephones,   and   in    indicating    where    a  type 
lU'gaiiisation.  whicli  was  worthy  of  imitation, 
to  be  found. 

'i'lie  separation  of  the  mails  from  the  telegia 
and  telephones  was  not  the  very  difficult  prob 
which  the  authorities  would  have  the  public  beli 
to  be  the  case.    Such  a  separation  liad  very  reccn 
been  carried  out  in  the  Italian  Post  and  Telegr 
.Administration,  in  consequence  of  the  recommen 
ti(jns  of  a  Royal  Ctmrniission.  which  had  gone  v 
closely    into  the   question""  and   produced   a  m 
elaborate  and   valuable  report   in   which  the  p 
blem  of  the  fusion  or  the  separation  of  the  ni 
Fi'om  the  telegraphs  and  telephones  was  most  a 
anil  fully  discussed.    The  Colonel  gave  details  a 
how  separation  might  be  effected  in  this  coun 
and  outlined  a  scheme,  which  was  illustrated 
means  of  diativams.  sh(jwing  the  Postal  Departm 
and  tlie  Tele.iiraph  and  Telephone  Department 
two  inilependent  administrations  under  a  Minis 
of  Communications.     He  pointed  out  that  un 
this  scheme,  with  a  proper 'measure  of  decentrali 
tion.  the  cost  of  running  both  the  mail  services  i 
tlie    telegraphs  and   telephones   would   be  giei 
reduced.    Ho  explained  that  some  people,  who  w 
Hs  familiar  with  the  details,  etc..  of  the  pres 
J'ost    Office  organisation  as   himself,   were  c!is 
pointed   that    when  he   gave  evidence  before 
Select  Committee  on  the  Telephone  Service  last  y 
be  did  not  go  into  particulars  relating  to  his 
))eriences  at  "the  Post  Office.     His  reply  was  t 
be  w  ent  ninsl  reluctantly  into  t  he  witness  chair.  9 
in  doing  so,  he  wished  to  keep  the  matters  w 
which  he  dealt  outside  the  boundaries  of  a  perscj 
issue,  and  this  was  still  his  wish.    It  was  in] 
interests  of  the  public,  and  even  the  Post  01 
itself,     that     he    called    the    attention  of 
Select    Committee   to   the   fact   that  in  a  la| 
number  of  countries  the  Postal  Department 
separate  and  distinct  from  the  Telegraph  and  T 
phone  Department,  and  that  in  all  importai't  eo 
tries  where  the  posts  and  telegraphs  were  iionnn 
combined,  nevertheless,  in  practice  the  adminis 
tion  at  headquarters  and  in  the  Provincial  Organ 
tion  was  separated. 

The  Colonel  was  of  opinion  that  the  Post  OljB 
could  easily,  if  it  so  wished,  straight  away  assis , 
siiioothlv  bringing  about  separation  and  could  adt 
measure's  to  promote  this  end.     The  Post  01' 
could,   for  instance,  hold  its  hand  in  the  fill  J 
of  vacancies   occuring   in   the  liigher  ranks  i 
manentlv.  from  now  onwards,  until  a  new  organ 
tion  was  worked  out:  it  could  act  on  similar  lip 
in  relation  to  its  buildings  programme,  and  iw 
sider  plans  for  new  buildings,  and  proposed  alt. 
tioiis  to  existing  ones,  from  the  point  of  virw 
separation.    He' mentioned  these  two  matter.-  1 
ticularlv,    since   action    once   taken    in   tht^e  | 
branches  of   administration  could   not   readily  i' 
undone:  unnocessarv  expense  would  be  invo  vn  i 
officers  had  to  be  retired  before  attaining  tin-  I-' 
limit,    and    possiblv    also    in    renppropriatiiiU  '' 
rooms  in  Post  Office  buildings  on  the  introdiu'" 
of  ;i  separation  scheme. 


Insulator  Testing  in  Finland.— According 
the  United  States  Consul  at  Helsingfors,  the  .U 
I'orslinsfabrik  A/B,  of  that  city,  has  ^nsiaUe 
testing  di'partment  with  a  capacity  of  300.000 
for  testing  high-tension  material.  It  was  binll 
the  AKmanna  Elektriska  A/B  in  Finland,  an 
said  to  ho  the  onlv  one  in  Nortliern  Europe  w 
tests  can  be  effected  with  such  a  high  voltage. 
\ral)ia  Co.  has  made  insulators  for  the  past 
years,  but  not  hitherto  for  such  high  tension 
are  now  required. 
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THE  MARKETS. 

I   

EXTRUDED  BRASS  ROD  PRICES. 

'  A!)iil  24th,  1922. 

McKechuie  Bros.   Ltd.,    Kottou   Park   Street,  Bir- 

I  ugham,  state  that  the  basis  price  to  date  for  Brass 
da  is  6d.  per  pound.  Pi-ices  for  Special  Alloys  in 
ds  and  Ingots  will  be  quot.d  ou  application. 


April  24th,  1922. 
A.  Joseph  intimates  under  to-day's  date  that  he  ie 
buyer  of   Non-ferrous  Scrap  Metals  at  the  under- 
;ntioned  approximate  prices  per  ton  :  — 


@  per  ton. 

.   New  aluminium  cuttings  £60    0  0 

General  collected  scrap  brass               28  10  0 

'    Clean  copper                                     50    0  0 

Braziery  copper                                  40    0  0 

Gunmetal                                        38    0  0 

Old  lead,  less  usual  draft                     20    0  0 

,      (All    metal    carted    free  in 

3         London  area.) 

!  Tea  lead                                           18    0  0 

Old  zinc                                           14  10  0 

•   Hollow  pewter                                 110    0  0 

Shaped  black  pewter                          65    0  0 

i  can  supply  solder  as  follows: — 

(ni  per  con. 

Plumbers',  in  bar  or  strip  form  £70    0  0 

'    Tinmans'                                           90    0  0 

,   Blowpipe                                          100    0  0 


^All  prices  based  on  dhy  of  delivery  of  the  metal 
lesi  otherwise  arranged. 


MARKET  REPORTS. 

[  OILS,  &c. 

;  Lubricating  Oils. — Filtered  stocks,  especially  550 
Id  600  "  E,"  for  shipment,  have  'advanced  apprei- 
'ubly.  The  shipment  market  has  a  much  firmer 
le."  We  quote  pales,  £13  10s  tj  £24  lO.s.  ;  ifds, 
1.8  to  £30 ;  dark  cylinders,  £17  to  £35  10.s.  ; 
I'^red  cylin,ders,  £22  to  £40;  blacks,  £8  to  £19; 
I  ex  wharf,  London,  less  2^  per  cent  discount, 
.  mpt  delivery.  Shipment  prices  on  application  ; 
JJuble  oil,  £22  10s. 

I  Fuel  Oil— 905/10  gravity,  £3  per  tun;  1)50 
;  ivity,  £3  12s.  6d.  per  ton.  Both  e.\  tank,  net 
ph.  Delivered  in  bulk  by  tank  wagon  10s.  per 
I  ;i  extra. 

Pnmffin     Wax     and     Scale. — Market     steady ; 

■i/20deg.  Fah.,  2id.  ;  123/25  deg.  Fah.,  2^d.  ; 
i.')/30deg.  Fah.,  2|d.  ;  130/35  deg.  Fah.,  2Jd.  ;  135/ 
I  deg.  Fah.,  3^d.  ;  140/45  deg.  Fah.  4^d.  London 
!  d  Liverpool.  Paraffin  scale  market  firm  and 
l^oplies  short  for  forward  shipment.  We  quote 
i'i/24d6g.  Fah.,  Ifd.  spot,  Ifd.  forward  shipment. 
:  Petroleum  Oils. — Water  whits,  Is.  6d.  ;  standard 
j  lite,  Is.  5d.  in  barrels  net ;  300  deg.  high  test 
f,  Is.  0|d.,  less  2 J  per  cent  discount,  barrels 
pluded,  ex  wharf,  London. 

iHVhite  Oils." Special  No.  1  white  oil,  £43;  No.  1 
j'ite  oil,  £39;  No.  1a  half  whiter  oil,  £36;  all  ex 
*arf,  London.  In  drums  free.  No.  2  half  vvhiti' 
h,  £33  in  barrels  free,  all  net  cash. 
j;'\nimail  Oils.  — Noatsfuot  oil.  Entclish.  5s.  3J.  ; 
; -ith  American  under  1  per  ct-nit  f  f.a..  5s.  7^d.,  ex 
l.arf,  London:  English  bird  ci!,  62s.  to  743.; 
jjierican  lard  oil,  65s.  to  763.;  all  in  barrels,  net; 
Je  horse  oil,  35s.  per  cwt.  net,  delivered, 
pastor  Oil. — Firm.  English  pharmaceutical.  57s.  ; 
j  its,  52s.;  seconds,  48s.,  ex  mills,  Hull,  barrels 
I 'luded.  We  hold  stock  in  London  at  3s.  per 
1  t.  extra,  less  than  one  ton  lots  Is.  pcT  cwt.  extra. 
I  snch  pha.rmaceutical,  60s.  in  barrels  ;  63s.  in 
I  es,  London;  Madra.s  Coast  castor  oil,  May/June 
f'praent,  42s.  6d.,  barrels  included,  c.i.f.  landing 
Mghts,  all  net  cash. 

^Ootton  Oil.— Steady.    Eefined  soap  oil,  40s.  6d. 

I",  naked,  Hull  ;  42s.  6d.  net,  naked,  London. 

|i.iinseed  Oil. — Many  sharp  advances  since  our  last 

( le.  The  market  closes  :  London,  spot,  42s.  ; 
ril/May,  42s.  3d.  ;  May/August,  41s.  ;  Hull, 
t,  42s.  3d.;  April,  42s.  3d.;  May/August,  41s. 

ilesin.— American  B,  13s  6d.  ;  FG.  13s.  9d.  ;  MN. 

I  •  6d.  ;  WG,  18s.  6d.    French  FG,  13s.  ;  WW. 

!  (.  6d. 

I  allow. — No    auction     sale     last  Wednesday. 

sbralian  mixed,  36s.  6d.  to  41s.;  beef,  37s.  to 

•  ;  mutton,  38s.  to  43s. 
ruirpentine. — Firm  at  further  advanced  prices. 
I^ierican,  snot,  77s.  9d.  ;   April,  77s.  9d.  ;  Mav/ 
■|ie._71s.    9d  ;    July/Decemcev    60s.    French  in 

lerican  barrels,  not  offering.  White  sinirit.  Is.  8d. 
,  s:allon.  bni-rpls  included,  ex  wharf.  London. 
>  nple  on  application. 

I  Arthur  Brown  &  Co.  Ltd. 

I  126,  Bishopsgafce,  London,  E.G. 2. 
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NEW  YORK  METAL  MARKET. 

The  latest  (jiiotations  on  the  metal  market  are  : — 

Do  Is.  per  ton. 

L-on,    No.     2     American  Northei'n 


Foundry    22.00  to  24.00 

Cents  per  lli. 

Tin,  spot    31.12J, 

Zinc,  East  St.  Louis    5.05' 

Copper,    Electrolytic,    spot   12|  to  13 

Copper,  Elerlroly'tic,  futures    •12|  to  13 

— Renter. 


SPANISH  ORE  FREIGHT  MARKET. 

The  following  are  among  the  latest  (|Uotations  on 
the  Spanish  ore  freiglit  market  :  Rilbao  to  Cardiff, 
6.S.  7id.,  6s.  9d. ;  to  Middlesbrough,  7s.  9d.,  8s.; 
to  Glasgow,  8s.  6d. ;  to  Workington,  8s.  6d.  ;  to 
-Vewport.  7s.  6d.  ;  to  Briton  Feri-\',  8s.  3d.;  Huelva 
to  Bri.stol,  10s.;  to  Rotterdam,  7s.  9d.,  8s.,  8,-^.  3d.. 
8s.  6d.  ;  to  Cork,  lis.  3d.  ;  to  King's  Lynn,  lis.  6d.  ; 
to  Garston.  lis.  9d. ;  Sagunto  to  Tyne  Dock,  8s.: 
Almeria  to  Barrow,  8s.  ;  Cartagena  to  Rotterdam. 
7s.  9d.  :  Melilla  to  MiddIp.sbroug!i,  8s.  6d.  ;  to 
Rotterdam.  7s.  9d.,  8s. — Reuter. 


SYDNEY  HARDWARE  MARKET. 

The  Sydney  hardware  market  is  quiet  and  firm. 


Tlie  quotations  are  : — 

j'frjeing  wire  : —  Per  ton. 

Australian  black,  No.  8  gauge   £23    0  0 

Aii^fi'alian  black.  No.  10  gauge    24    0  0 

American  galvanised.  No.  8  gauge    25  15  0 

American  galvanised.  No.  10  gauge  ..     28  10  0 

Barbed  wire  : —  Per  ton. 

Austra.lia.n  galvanised,   12^  gauge   £41    0  0 

American  galvanised,  12  gauge    34    0  0 

Oalvaniised  iron  : — ■  Per  ton. 

English  corrugated,  26  gauge   £37    0  0 

English  plain.  26  gauge"   39    2  0 

Per  mile. 

Rabbit-proof    netting   £67  15  0 

Per  ton. 

Sheet  lead,  in  full  rolls   £37    0  0 

Bar  iron    24  10  0 

Shoeing  steel    25  10  0 

Steel  plates    28    0  0 

Steel    sheets  ,..  '34    0  0 

Tinplates,  British,  per  double  box   3    2  6 

— Reuter. 


BRUSSELS  IRON  AND  STEEL  MARKET. 

The  news  of  an  early  agreement  in  the  matter  of 
a  reduction  in  wages — 8  ner  cent  instead  of  the  10 
per  cent  nroposed  by  tlie  masters — to  oome  into 
force  on  May  1  and  to  continue  in  effect  until  July 
has  cbu^imI  a  rather  fa.vourable  impression  in  indus- 
tiial  liicles.  If  the  agreement  is  confirmed  prices 
may  become  stabilised.  Already  the  tendency  is 
improved  and  enquiries  are  larger.  Half  manufac- 
tui-ed  products  are  firmer,  iron  is  less  dull  and  steel 
in  better  maintained. 

The  fiilldvving  ai'e  ann)ng  tlie  latest  quotations  : — 


Fi'ancs. 

Commercial    bars    425 

Belgian  foundrv  pig  iron  : — 

"No.    1   26.'5 

No.    2    255 

Sheets,  ordinary   480-750 

polished    1.000 

galvanised    1.3.^^0-1.650 

Rails    425 


— Reuter. 

LONDON  IRON  AND  STEEL  EXCHANGE. 

The  first  weeklv  meetincr  nf  the  London  Iron  and 
Steel  Exchange  after  the  holidays  was  well  attended 
and  several  provincial  members  were  present.  The 
tone  of  the  market  was  stronc,  and  it  was  veoorted 
tli:it  a  c'ood  tonnage  of  overseas  orders  that  had 
arcnnnilai ed  during  the  Easter  holidays  had  bp"'i 
I'liircd  last  week.  Th'S  wais  satisfactory  from  the 
Doint  of  view  of  the  manufacturers,  many  of  whom 
hnd  postponed  opening  their  works  until  the  besin- 
nini^  of  the  current  week,  in  the  hope  of  vestartintr 
with  a  fair  amount  of  work  in  hand.  Buying  by 
home  consumers  is  still  dull,  but  in  view  of  the 
industrial  trouble  in  the  ensineerinp-  and  shin- 
building  trades  this  is  not  surprising.  Users  i-if  t^-'t 
iron,  in  particular,  are  taking  little  interest  'i  tbp 
market,  and  are  not  likelv  to  do  so  unti'  tb-^ 
dpma.nd  for  engineers'  castings  develops.  Tt  is 
satisfactory  that  comnarati velv  few  fomidrios  h^-'-^ 
shut  down,  and  this  indicates  a  belief  that  the 
industrial  trouble  will  not  bo.  of  lou'-'  doiation. 
The  foundries,  however,  are  buying  only  to  covei' 
their  immediate  requirements,  and  are  reported  to 
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have  depleted  consideraidy  their  stocks  of  iron. 
In  the  long  run  tliis  should  create  a  situation 
favourable  to  the  pig  iron  producer,  as  it  is  possible 
that  the  end  of  the  engineers' dispute  will  find  most 
of  the  foundries  bare  of  stocks,  and  all  tLving  to 
buy  at  the  same  time.  The  request  for  Briti.sli  iron 
from  the  Continent  seems  to  have  increased,  and  a 
few  important  ordei's  lia\e  been  booked  lately. 
Business  in  the  semi  Imi  i.c  1  departments  of  the 
trade  has  been  (juiet  of  l;iii'  ;  but  just  at  the  moment 
consumers  are  probably  well  supplied  for  some 
weeks  to  come.  Recently  British  prices  have 
.stiffened  somewhat;  but,  although  there  are  indica- 
tions that  Continental  makers  are  again  becoming 
interested  in  this  market,  the  home  prices  are  not 
yet  high  enough  to  admit  of  competition  from  over- 
seas. The  demand  foi'  linislied  steel  products  fluc- 
tuates a  great  deal,  and  the  far  Eastern  buying, 
which  has  been  a  feature  of  the  market  for  some 
time,  has  dwindled.  South  America,  however,  has 
been  enquiring  for  fair  quantities,  and  German 
merchant  houses  with  overseas  connections  have 
of  late  taken  a  growing  interest  in  British  material. 


NOTICES  OF  MEETINGS. 

INSTITUTION  OF  BRITISH  FOUNDRYMEN. 

Newc.^RTI.f,  :  A  meeting  will  be  held  on  April  29, 
in  the  Neville  Hall,  at  6  p.m.,  when  a  lecture  will 
be  given  by  Dr.  J.  S.  Patersoii.  F.I.C.,  on  "Special 
Cast  Irons."  The  lecture  will  embody  c«rtain  notes 
on  r.a.stings  taken  from  foreign  submarines,  and  will 

INSTITUTION  OF  CIVIL  ENGINEERS. 

London  :  .An  extra  meeting  will  be  held  on  May 
2,  at  St.  Geirge  Stiieet.  Westminster.  London. 
S.W.I,  at  6  p.m..  when  the  twenty-eighth  .Tames 
Forrest  lecture,  entitled.  "  Some  Pcst-v  ar  Problems 
"f  Tran?T)o''t,"  w'll  be  delivei'ed  by  Sir  John  Audrey 
Frederick  Aspinall. 


ASSOCIATION  OF  ENGINEERS-IN-CHARGE. 

London  :  The  Association  of  Engineers-in-Charge 
is  holding  an  info'-mal  discussion  evening  on  Satur- 
day. Mav  6  '7-30  n.m.).  at  St.  Bride's  Institute, 
Pridn  Lane.  F'eH  Street.  EC. 4.  tn  di.scus'J  "TTn:- 
flo.v  r.  Mu'tiDle-exDansion  Steam  Engines."  Visi- 
tors are  inviited  to  be  present  and  take  part  in  the 
discussion. 


INSTITUTE  OF  TRANSPORT. 

The  London  Transport  Congress  will  be  held  from 
May  17  to  20.  and  is  the  first  congress  held  in  Lon- 
don at  which  all  branches  of  transport  will  be 
represented.  It  is  stated  that  delegates  from  the 
British  Dominions,  United  States  of  America  and 
the  Continent  will  attend  the  conference. 


THE  INSTITUTE  OF  METALS. 

London  :  Sir  Ernest  Rutherford.  F.R.S..  wdio 
has  recently  been  elected  president  of  the  British 
\ ssocia* ion,  is  delivering  the  twelfth  annual  Mav 
lecture  before  the  Institute  of  Metals,  at  8  D.m..  on 
Wednesdav  next.  Mav  3.  The  subject  is  "  The 
Relation  of  the  Elements."  Cards  of  invitation  to 
tb<»  lecture  are  obtainable  from  Mr.  G.  Shaw  Scott. 
M  Sc.,  "'secretary.  The  Institute  of  Metals.  38, 
Victoria  Street,  Westminster. 

S^y.'^NSE.'V  ;  The  annual  autumn  meeting  of  the 
Institute  of  Metals  will  be  held  at  Swansea  on 
S6pt(>mber  20-22.  A  l>alIot  for  the  election  of 
members  and  students  desirous  of  participatino'  in 
this  and  other  meetings  of  (lie  institute  will  ta'-e 
plac^  on  July  13.  Membership  oarticulars  can  be 
obtained  from  the  .secretary  of  the  Institute  of 
Metals.  .38,  Victoria  Street,  S.W.  1 . 

!fi.«;titution  of  electrical  engineers. 

London  :  A  wireless  section  meeting  will  be  held 
in  the  lecture  theatre  of  the  Institution,  Savoy  Place. 
Victoria  Embankment,  on  Mav  3.  at  6  D.m.  A 
paner  will  be  given  by  Mr.  C.  S.  Franklin,  and 
will  hh  illustrated  by  experiments. 


INSTITUTION  OF  AUTOMOBILE  ENGINEERS. 

London  :  The  next  ordinary  general  meeting  will 
be  held  on  IMay  10,  at  the  Institution  of  Mechanical 
Engineers,  Storey's  Gate,  at  8  p.m..  when  Mr.  Jas. 
Watt  will  read  a  paoer  entitled  "  Automobile  Cal- 
culations :  Practical  Methods  for  the  Designer." 

Leeds  :  A  meeting  has  been  arranged  to  take 
place  in  the  Y.M.C.A.  Hall.  Albion  Place,  on  May 
17,  at  7-30  D.m.,  when  Professor  G.  F.  Scholes.  of 
Liverpool  University,  will  read  a  paper  entitled 
"  Experiments  on  Cams  and  Poppet  Valves." 
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Engineering  Literature  of  the  Week. 


ABSTRACTS. 

The  Australian  Market.     (The  Elec- 
trical Review,  April  7,  1922.) 

Taking  all  in  all,  theie  is  every  incen- 
tive for  the  British  nianutactiuer  of  elec- 
trical material  and  apparatus  to  put  foi'- 
ward  his  best  effort  to  regain  and  extend 
that  Australian  business  so  laboriously 
built  up  and  shattered  during  the  war.  It 
will  not  be  done  without  serious  and  con- 
sistently applied  effort,  plus  continued 
close  attention  to  details.  Every  effort 
must  be  made  to  see  that  quality  is  main- 
tained, as  Australia's  standard  is  high, 
and  nothing  short  of  the  best  is  of  any  use 
for  thi.s  market.  It  is  to  be  stressed  that 
the  Australian  Customs  Department  reg'u- 
larly  opens  up  shipments  of  such  diverse 
importations  as  boots  and  vulcanised 
rubber  cables,  and  carries  out  various 
tests;  those  on  boots  need  not  interest  us, 
but  cables  are  tested  to  see  if  they  come  up 
to  the  labelled  description  and,  it  they  fail 
to  pass  the  test,  the  whole  shipment  is 
returned  to  the  country  of  origin. 

British  makers  must  put  their  org-anisa- 
tions  on  the  most  efficient  footing",  with 
special  steps  to  see  that  their  agents  and 
branch  offices  are  strongly  supported  in 
every  way;  the  latter  is  of  paramount  im- 
portance, and  it  is  to  be  emphasised  that 
12,000  miles  cannot  be  adequately  served 
per  cablegram. 


Petrol  or  Electric  Commercial 
Vehicles?  By  G.  T.  Hunt.  (The 
Motor  Trader,  April  12,  1922.) 

Tlie  future  of  the  road  transport  in 
England  lies  with  the  electric  lorry.  I 
believe  the  electic  lorry  will  be  the  savioui' 
of  the  petrol  lony,  paadoxical  as  it  may 
seem.  I  will  not  now  elaborate  this  arg-u- 
ment,  or  fact,  except  to  say  that  no  point 
in  England  is  more  than  80  miles  from  the 
sea,  and  that  electric  "  transport  "  is  far 
cheaper  than  petrol. 

A  solution  of  most  of  our  difficulties 
may  be  contained  in  the  following  sugges- 
tions. Surely,  it  is  a  feasible  proposition 
for  the  A.B.M.M.,  or  some  similar  body, 
to  secure,  as  part  of  the  Geinian  indem- 
nity, half-a-niilHon  standardised  power 
batteries  for  electric  lorries  and  cars,  and 
also  several  thousand  small  electric  gener- 
ating sets,  for  distribution  to  approved 
tradei'fS.  These  traders  could  be  easily 
educated  into  "  servicing  ' '  (horrid  word) 
the  scores  of  thousands  of  electric  vehicles 
to  be  built  here  by  petrol  lorry  nlakei'S, 
thus  creating  a  new  industry.  This  plan 
would  cheapen  ti-ansport  and  bring'  down 
the  cost  of  living,  it  would  directly  benefit 
makers  and  agents  in  the  trade,  it  would 
force  down  petrol  to  its  proper  price. 

lUectrics  have  come  to  stay.  Let  us 
arrange  now  to  dot  the  country  with  depots 
equipped  to  hand  out  chai'ged  batleiies 
as  they  now  hand  oui  tins  of  petrol. 

There  are  too  many  makei's  wiUi  liugc 
factories  planning  lo  make  too  many 
petrol  models.       Rmnc  of  the  factories 


should  be  changed  over  to  make  nothing- 
but  electrics.  The^  rest  should  each  con- 
centrate on  one  petrol  model  only,  even  if 
that  meant  handing  over  jigs  and  plans  to 
another  firm  now  making  uneconomic 
modciS.    There  are  uneconomic  models. 

The  Oil  Engine's  50  per  cent  Economy. 
{The  Motor  Ship,  March,  1922.) 

We  have  extracted  from  the  current 
issue  of  The  CompenrJiiiin  the  respective 
prices  of  coal  and  Diesel  oil  at  17  lypiial 
ports,  in  order  to  determine  the  averag<- 
amounts  that  have  to  be  paid  for  fuel 
by  a  motor  ship  and  steamsliij)  owner 
respectively.  It  appears  that  while  the 
average  prices  of  Welsh  coal  was  44s.  (id. 
that  for  Diesel  oil  was  88s.  9d.,  or  practi- 
cally double.  This  ratio  has  been  main- 
tained with  remarkable  regularity  for  some 
time  past,  and  as  is  well  known,  consti- 
tutes as  nearly  as  possible  a  50  ])ei-  cent 
economy  foi-  the  motor  shij)  as  conipait'd 
with  the  average  steamei'.  So  long  as 
motor  ships  can  show  this  lemarkable 
rcsiilt  shipowners  will  liav(>  little  reason, 
and  probably  little  desire,  to  ordei- 
steanieis  wlien  the  time  again  arrives  for 
the  construction  of  new  tonnage  on  a  large 
scale. 

X-ray  Tests  for  Building  Materials. 

(TJi.e  Manchester  Guardian  Com- 
mercial, April  20,  1922.) 

Investigations  made  by  Professoi-  Seipj) 
as  fai'  back  as  in  1900  having  shown  the 
possi])i]ity  of  using  the  Rontgen  ray  for 
ascertaining  the  quantity  and  distribution 
of  ore  in  roof-slate,  some  years  ago  Pro- 
fessor Leop.  Freund  conceived  the  idea 
of  applying  a  similar  method  not  only  to 
an  analysis  of  inter-stratifications  in  slate 
and  other  building  materials,  but  of 
certain  characteristics  of  the  fundamental 
substances  as  well,  a  knowledge  of  which 
will  prove  useful  in  gauging  the  bending 
strength.  The  results  of  extensive 
research  work  are  just  available,  and  are 
summarised  in  the  following  :  — 

The  first  part  of  these  investigations 
comprised  tests  on  12  sorts  of  roof-slate, 
mainly  clay-slate.  Results  relating  to 
fundamental  substances  are  characterised 
by  differences  in  density  or  in  atomic 
weight  or  in  sti'ucture.  The  structure  of 
the  fundamental  substance  appears  either 
amorphous  and  uniform  or  more  or  less 
striated,  giving  evidence  of  a  stratified 
arrangement.  These  striations  are  of 
various  width,  sojnetimes  neaily  hatched, 
sometimes  like  a  system  of  ribbons,  either 
regular,  or  spotted  or  clustcjed.  The 
nujnber  and  density  of  these  striations  in 
an  otherwise  amorphous  fundamental  suit- 
stance  obviously  is  the  radio-grapliic  ex- 
pression of  the  slate  formation. 

Some  other  sorts  of  building  matejial 
were  next  tested  by  the  same  method  in 
plates  three  millimetres  thick,  the  funda- 
mental substances  showing  consideiable 
diffe  rences  as  to  permeability  to  X-rays. 
The  following  is  a  sei  ies  arranged  accord- 
ing to  increasing  transparence  :  Concrete, 
motai-.  gi'anite,  limestone,  Itasalt,  liricks, 


Horitz  granite,  Dutch  bricks  (clink 'i:, 
porphyry,  gypsum,  sandstone.  InciiK'. 
tally  the  above  series  g-ives  evidence  il, 
fact  of  the  highest  importance  frouii 
practical  point  of  view — viz.,  th;it  i 
layer  only  three  millimetres  thick  ot  t) 
concrete  mortar  examined  will  afford  (- 
cellent  pi-otection  against  X-rays. 


The  WtEYBKioGE  Fatality.   {F/njlit,  .\j  1 
20,  1922:) 

As  regards  the  cause  of  the  accide  , 
this  is  abundantly  clear  from  the  accf<n  > 
of  expert  eyewitnesses.  The  machiin  t 
into  a  spin,  from  which  it  never  tu; 
i-ecovered.  It  appears  probable  that  I  k 
of  experience  on  this  particular  tyjie  t 
machine  may  have  been  a  contribnt  v 
cause.  We  believe  we  are  correct  in  ^  - 
ing  that  Sir  Ross  had  not  done  very  imh 
flying  on  any  machine  during  the  '  t 
few  months.  All  pilots  will  agree  '  i 
})eing  away  from  legular  practice  for  >•  n 
a  few  weeks  results  in  a  familiar  niai  li  c 
feeling  strange.  How  mucli  moif  o 
when  the  machine  is  of  an  unfamiir 
type.  No  two  machines,  even  of  the  e 
model  and  identical  to  all  appearand 
fetl  exactly  alike.  Further,  the  fiy;; 
boat  type  of  machine  has  little  idio-i- 
crasies  all  its  own.  It  requires  diffeijit 
handling  and  different  control  from  a  1  d 
machine  of  the  tractor  type.  It  is  th  ?- 
fore  in  no  way '  casting  the  slightest  ii 
on  the  skill  of  Sir  Ross  as  a  pilntlo 
assume  as  a  possible  explanation  that  it- 
machine  felt  moi'e  strange  to  him  th;ii  le 
had  expected,  and  that  indecision  ;  j 
critical  moment— an  indecision  ^v!■li 
may  have  lasted  onh-  the  shortest  of  tie- 
— may  have  lost  him  his  chancf- ji 
recoverv. 


REVIEW. 

Mathematical  Handuook.    By  W.  HF 
Murdoch,    B.Sc.        Bowman  "i- 
doch,     99,     Shoe     Lane,     Lon  n. 
3s.  6d.  net. 
This  little  book  is  described  as  a  inr  le- 
matical  synopsis  on  the  title  page,  i ' 
this  is  in  effect  what  it  is.    In  cnncr],.i;i 
it  is  quite  original,  and  the  arrangei  nt 
is  good.    It  is  not  a  text  book,  and  w  U 
be  of  very  little  use  for  those  witlio  » 
fair  knowledge  of  mathematics.    Its  'al 
usefulness  is  for  the  student  who  is  Do- 
ming for  an  examination,  or  the  man 
has  allowed  his  mathematics  to  get  n  y. 
Yery  few  of  us  wlio  do  not  spend  o\r  v-' 
in  the  class  room  take  the  trouble  ''  i 
to  forget  what  we  have  learnt — we  kfW. 
but  we  cannot  remember  formulje.  oiwe 
are  confused  as  to  the  best  methojol 
setting  down  a  problem  ;  yet,  immedi.P'y 
we    see    a    similar    problem,    the  ' 
familarity    returns.      This    book  * 
remimler.      !t  i-^  nnl  merely  a  colic  ■ 
of  examples,  but   rather  a  collecti'' 
explanations,  with  examples  where  ii  ■ 
sary.     It  is  of  very  convenient  sizt!' 
carrying  about,  and  ought  to  be  welci  'i'- 
bv  students  and  engineers. 
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Transport. 


ROAD. 


Itedesigning  Road  Motors. 

A  careful  study  of  the  recently  issued 
nterini  re})ort  of  the  Departmental  Coiu- 
nittee  on  the  Taxation  and  Regulation  of 
^oad  Vehicles  suggests  the  early  net'es- 
uty  for  the  redesign  of  the  commercial 
notor,  as  far  as  its  heavier  forms  are 
■oncerned,  and  a  reorganisation  of  our 
Dresent  motor  transport  methods.  If  we 
,ead  the]  committee"  leeomniemdation's 
,iright  they  are  calculated  to  pioniote  the 
greater  use  of  lightei-  types  of  commer- 
cial motors  travelling  at  higher  speeds. 
«For  this  purpose  they  would  be  fitted  with 
)neaimatie  tyres,  as  under  any  other  cir- 
;umstances  they  would  be  the  means  of 
jloing  such  damage  to  the  roads  and  the 
cad  surfaces  as  to  make  the  cost  of  main- 
^aining  them  in  an  adequate  service 
.  ondition  paohibitive  or  almost  so. 
J  The  committee  haiVe  not  said  so,  but 
vhere  is  sufficient  in  this  interim  report  to 
'  ndicate  that  the  majority  of  them  think 
iihat  a  considerable  number  of  the  heavy 
-iiotors  that  are  on  the  roads  to-day  should 
oe  eliminated,  and  that  they  should  be 
i^eplaced  l)y  lighter  types.  We  cannot 
l  ead  anything  else  into  the  recommenda- 
tion that  a  maximum  speed  limit  of  20 
iniles  an  hour  should  be  permitted  to  a 
;  lieavy  motor  car  fitted  with  pneumatic 
ityres,  the  registered  unladen  weight  of 
[svliich  does  not  exceed  3  tons  15  cwts.,  a 
f  maximum  axle  weight  on  any  one  axle 
jiiiot  to  exceed  4  tons.  Compare  this  witli 
rthe  recommendation  that  a  heavy  vehicle 
j)n  solid  rubber  tyres  exceeding  5J  tons, 
j.but  not  exceeding  7]  tons  unladen  weight, 
ihall  not  be  permitted  a  greater  speed 
han  12  miles  an  hour  wliere  the  maximum 
:  ixle  weight  on  any  one  axle  does  .not 
|ixceed  8  tons. 

I  The  trend  of  thought  in  road  construc- 
':ion  circles  is  certainly  in  the  direction 
!')f  restricting  the  weig'hts  of  vehicles  or  of 
I  heavy  vehicles  must  be  used  strictly  limit- 
"mg  their  speeds.    And  the  officials  of  the 

Roads  Department  of  the  Ministry  of 
jllransport  take  the  same  view,  judging 
[by  slight  signs  that  occasionally  make 
^'themselves  apparent.  Thus,  the  consen- 
i'lUs  of  opinion  would  appear  to  be  that 
I  what  we  require  is  a  reorganisation  of  our 
[methods  of  road  transport  based  upon  a 
jlighter  carrying  ];ower  unit.  Motor  nianu- 
j  facturers  and  automobile  engineers  will 
i  bave  to  devote  more  attention  to  the 
|iesign  of  2/3  tons  capacity  vehicles  to  run 
''pn  pneumatic  tyres.  Indeed,  they  would 
I  be  well  advised,  in  view  of  the  new  motor 
[legislation  that  is  forecasted,  to  give  less 

iind  less  attention  to  anything  about  3  tons 
j  capacity,  since  it  is  becoming  increasingly 
I  dear   that    heavier   solid-tyred  veliicles 

.vill  become  uneconomic   at  the  speeds 

'ivhich  will   eventuallv   be   permitted  to 

:heni. 

i  Obviously  any  tendency  of  this  kind 
Tiust  be  of  very  special  interest  to  its 
makers  and  users  of  steam  waorons,  which 
ire  nearly  all  concerned  with  vehicles 
ibove  the  3  tons  15  cwts.  unladen  weight 
s'hich  the  committee  recommends  for  a 


speed  of  20  miles  an  hour  if  fitted  with 
pneumatic  tyres.  Now,  steam  traction  is 
too  popular  in  this  country  for  it  to  be 
hampered  in  any  way^  nor  can  we  afford  to 
.see  it  eliiuiii.i led  l)y  the  interual-combus- 
tion-engined  vehicle.  But  it  will  be  in- 
cumbent upon  steam  engineers  to  involve 
a  commercial  car  that  will  run  on  big 
pneumatic  tyres  and  correspond  in  per- 
formance and  in  economy  with  the  petr.il 
lorry  of  the  same  unladen  weight  and  the 
corresponding  axle  weight. 

Automobile  engineering  is  obviously 
going  to  enter  upon  a  fresh  phase  partly 
because  of  the  necessity  that  still  exists 
for  speeding  up  road  transport,  but  mainly 
be'cause  there  is  a  limit  to  the  amount  of 
money  that  can  be  spent  nn  load  improve- 
ment. It  must  inevitably  be  the  case  that 
a  point  will  be  reached  in  the  reconstruc- 
tion of  roads  when  the  money  required 
for  the  purpose  will  be  so  great  as  to  send 
traffic  to  the  railways  again.  In  other 
words,  whilst  good  roads  are  both  desir- 
able and  possible,  these  factors  must  be 
taken  in  relation  to  a  certain  volume  and 
weight  of  traffic  to  be  passed  over  them. 


AIR. 

Localised  Radio  Landing  Signals  for 
Airplanes. 

T{ailio  dii'Pi'tion-fiudt'irs  and  other 
devices  have  been  in  u:^^>'for  some  time 
to  assist  airplanes  in  landing*  during  the 
night,  fog,  or  at  other  time-N  of  i)ooi  ^Tsi- 
bility.  The  most  usual  method  of  employ- 
ing radio  for  this  purpose  is  to  transmit 
from  any  oidinary  elevated  antenna  at 
the  landing  field  radio  signals  which  are 
received  on  a  direction  finder  carried  by 
the  airplane.  Such  a  method  gives  the 
direction  of  the  landing  field  but  does  not 
tell  accurately  the  distance  from  the  plane 
to  the  field. 

Several  years  ago  experiments  were  con- 
ducted to  develop  a  method  to  assist  air- 
planes in  accui'atelv  locating  the  landing 
field  when  the  airplane  was  quite  close  at 
hand.  A  method  was  desired  which  would 
give  a  signal  heard  over  a  comparatively 
large  area  when  the  airplane  was  at  a 
hig"h  altitude,  but  would  be  localised 
within  a  small  area  when  the  plane  Avas 
near  the  ground.  A  method  employing  a 
large  horizontal  coil  tuned  to  500  cycles 
was  tried  but  did  not  prove  satisfactory. 
The  use  of  radio  frequency  waves  was, 
therefore,  undertaken  and  two  horizontal 
coils,  one  above  the  other,  with  current' 
flowing  in  opposite  directions,  Avere  used. 
A  fiiiily  liiiil)  vadio'  frequency,  such  as 
300  kilo-cycles,  was  employed  in  this  case. 
A  calcalation  was  made  Avhich  indicated 
that  the  signals  radiated  from  the  two 
(!oils  would  be  the  strong-est  for  an  air- 
plane flying  in  a  given  horizontal  plane 
whenever  the  airplane  was  within  a  com- 
paratively small  ring-shaped  area  located 
above  the  landing  field.  The  results  of 
these  calculations  were  verified  in 
practice. 

The  I'.S.  Bureau  of  Slandajds  has  just 
published  a  paper  giving  the  theory  of 
the  radiation  from  an  antenna  consisting- 


of  two  horizontal  coils  such  as  that  des- 
cribed above.  The  area  within  which  the 
signal  is  heard,  and  the  point  at  which 
it  is  most  intense,  are  discussed. 

Aircraft  Competitions  in  Italy. 

The  Italian  Grovernment  appears  to  be 
sparing-  no  efforts  in  its  desire  to  promote 
the  development  of  aeronautical  construc- 
tion of  a  commercial  character,  and  with 
this  end  in  view  the  Minister  of  War  has 
instituted  a  number  of  aircraft  competi- 
tions to  be  held  annually,  the  winners  of 
which  will  be  awarded  trophies  and  cash 
prizes.  The  Air  Attache  of  the  Italian 
Embassy,  Lt.-Col.  A.  Guidoni,  has  fur- 
nished us  with  a  translation  of  the  rules 
whi(di  have  been  issued  gwei-ning  these 
various  aeronautical  events. 

The  first  competition,  called  "  Italy's 
Great  Trophy,"  valued  at  30,000  lire,  will 
constitute  an  international  challenge  open 
to  all  aircraft  of  Class  C,  and  will  be  con- 
tested for  aiter  the  follf/wing  conditions. 
A  first  j)rize  of  150.000  lire,  and  a  second 
prize  of  50,000  lire  to  be  also  awarded. 

The  trophy,  whic'h  will  be  awarded  to 
the  winner  of  the  first  prize,  will  be  con- 
tested for  three  successive  years  at  a  time 
to  be  assig-ned,  and  the  winner  will  tem- 
porarily hold  the  trophy  until  the 
successive  assignment.  The  trophy  will 
then  be  definitely  awarded  to  the  firm  win- 
ning it  twice,  or,  if  that  is  not  the  case, 
it  will  be, awarded  to  the  winner  of  the 
third  year.  Should  a  firm  win  it  both  the 
first  and  second  year,  the  contest  is  out. 
If  the  second  prize  is  not  assigned,  the 
relative  amount  will  be  awarded  to  the 
winner  of  the  first  prize. 

The  New  D.H.34  Machine. 

We  have  already  commented  in  these 
columns  upon  thei  introduction  of  the 
new  D.H.34  machine  to  the  Continental 
air  route  by  the  Daimler  Hire  Ltd.  In 
view  of  the  various  criticisms  that  haA'e 
been  addressed  recently  to  the  modern 
passenger  machine  (following  upon  the 
fatal  collision  of  a  few  w*eeks  ago),  it  is 
interesting-  to  note  that  this  new  machine 
conforms  to  many  of  those  rules  of  design 
which  are  now  definitely  legarded  as  essen- 
tial to  the  higli  factor  of  safety  demanded 
for  commercial  craft.  There  is,  more- 
over, a  certain  fitness  in  the  circumstances 
that  the  D.H.34. shows  a  later  and  logical 
development  of  those  principles  of  design 
whi(di  were  embodied  in  the  British 
machine  that  was  destroyed  in  the  colli- 
sion, a  D.H.18. 

The  D.H.34  was  designed  with  a  view 
to  introducing  various  improvements  and 
eliminating-  certain  imperfections  that  had 
been  observed  from  experience  gained  on 
the  D.H.18  model.  Thus,  it  is  a  curious 
fact  that,  before  any  collision  had 
occurred,  the  D.H.34  had  been  planned 
and  designed  to  afford  a  much  clearer 
view  to  the  pilot  than  had  hitherto  been 
possible,  by  removing  the  pilot's  cockpit 
from  behind  the  cabin  of  the  machine 
(its  position  in  a  D'.H.IS)  to  a  position 
forward  of  the  cabin,  almost  in  line  with 
the  leading  edge  of  the  top  wing.  Another 
"  safety  feature  "  employed  in  the  D.H.34 
consists  in  the  use  of  a  gravity  petrol 
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system.  As  will  be  seen  in  the  accom- 
panying illustration,  the  main  petrol 
tanks  are  slung-  beneath  the  top  wing",  as 
far  from  the  passenger  cabin  as  is  prac- 
tically possible,  thus  securing  the  simplest 
and  safest  form  of  petrol  supply.  Also, 
the  engine  is  completely  shut  off  from  the 
cabin  and  the  rest  of  the  machine  by  a 
hre-and-souud  proof  bulkhead.  The  eli- 
mination of  noise  is  further  assisted  by 
the  unusually  long  pipe  which  carries  the 
exhaust  beyond  the  cabin,  whicli,  it  is 
claimed,  acts  as  an  efficient  silencer. 

Although  the  U.H.34  embodies  a 
number  of  other  minor  improvements  oi^ 
the  D.H.18  and  other  types,  it  is  still 
lacking  in  one  essential  feature.  Like  all 
other  coonmercial  machines,  its  design  is 
characterised  by  a  complete  absence  of  re- 
gard for  the  use  of  wireless  equipment 
in  any  practical  form.  This,  of  course,  as 
pointed  out  recently,  is  not  the  fault  of 
the  designer.  It  renders  the  D.H.34  liable 
to  be  quickly  superseded.    Of  couise,  the 


COMMERCIAL  AEROPLANE 
DESIGN/ 

By  Captain  G.  de  Havilland. 
A  MULTI-ENGINE  machine  has  generally 
been  found  in  practice  to  cost  more  for 
construction     than     two  single-engine 
machines  using  'similar  engines. 

Among  the  reasons  for  this  higher  cost 
are  the  necessity  for  specially  large  sheds, 
the  greater  difficulty  of  handling  larger 
units  during  construction,  complication  of 
engine  controls  and  other  reasons. 

The  large  multi-engine  machine  also 
suffers  from  definite  disadvantages  from 
the  seii'vice  point  of  view,  one  of  the  most 
serious  being  that  it  must  be  more  often 
out  of  commission  owing  to  engine  break- 
down or  adjustment,  and  being  a  large 
machine  involves  a  greater  financial  loss 
while  under  repairs.  Larger  running  sheds 
are  necessary  and  the  cost  of  handling  on 
the  gTound  and  of  salvage  in  the  case  of 
breakdown  is  relatively  high. 

Unless  a  twin-engine  machine  is  muih 
o ver- en  gi  ne  d — n  n  d  therefore  u  n  ec o  n  c  > m  i c a  1 
— it  cannot  fly  on  one  engine  on  anything 
like  full  load.  Therefore,  if  it  has  normal 
engine  power  and  one  engine  cuts  out  it 
will  be  ill  nearly  as  bad  a  case  as  the  failure 
of  a  single-engine  machine,  for  the  reason 
that  although  it  can  prolong  the  glide  on 
one  engine,  it  is  not  under  good  control 
owing  to  the  side  pull  of  the  engine. 

But  if  a  machine  carries  two  engines  it 
must  be  nearly  twice  as  likely  to  suffer 
from  engine  failui'e  compaivd  with  a 
single-engined  machine,  therefore  a  twin 
machine  must  be  more  lia.blie  to  forced 
landings. 

The  primary  object  of  a  twin-engine 
machine  should  be  its  ability  to  tly  on 
one  engine  and,  therefore,  its  comparative 
safety  from  forced  landings.  In  this  case 
the  line  of  development  would  seem  to  be 
less  weight  per  horse  power  and  a  better 
arrangement  of  engine  positions  and 
improvement  in  control  gear.  The  machine 
would  then  be  easy  to  fly  on  one  engine  as 
r(>gards  control,  and  would  at  least  give  a 
very  flat  glide  and  allow  the  choice  of  a 
much  greater  area  for  landing. 

The  only  figures  I  have  been  able  to 

*Paper  presented  to  the  RoyaJ  Aeronautiral  'nr'-eiy. 


D.ir.34,  even  with  the  present  design, 
can  be  rigged  with  a  makeshift  wireless 
equipment  at  any  moment. 


New  D.H.  Aeroplane. 

A  itropos  of  safety  and  wireless  the  Air 
Ministry  has  been  carrying  out  a  number 
of  tests  to  ascertain  the  etficiency  of  the 
ground   lighting    oi'ganisation    that  has 


obtain  in  connection  with  the  relative 
reliability  of  twin  and  single-engine 
machines  on  the  London-Paris  service 
show  that  about  200,000  miles  were 
covered  by  both  types  in  a  certain  period 
and  two  forced  landings  occurred  to  both 
types,  involving  some  damage  to  the 
machines,  but  no  injury  to  passengers. 

If  we  assume  the  single-engine  machine 
to  be  the  more  immediately  suitable  type, 
the  problem  then  resolves  itself  into 
whether  to  build  a  large  slow  machine  or  a 
small  fast  one. 

This  brings  us  to  the  vital  factor  of 
wing  loading,  which  requires  very  careful 
examination.  A  iielatively  heavily  loaded 
machine  is  fast,  of  low  first  cost,  and 
economical  to  iiin  and  maintain.  It  is, 
therefore,  a  desirable  machine  in  every 
way,  provided  the  higher  lauding  speed 
can  be  safely  dealt  with  and  the  "  get  off  " 
is  satisfactory.  The  relatively  high  landing 
speed  can  be  dealt  with  in  a  satisfactory 
manner.  The  chief  disadvantage  to  high 
landing  s])eed  lias  been  the  long  run  after 
touching,  but  this  can  be  easily  reduced  to 
a  rea.sona))le  figure  by  providing  for  a 
large  ground  angle  so  that  the  planes  act 
as  a  very  considerable  air  brake.  Any 
reasonable  landing  shock  can  be  dealt  with 
by  a  good  shock-absorbing  undercarriage. 

As  an  example,  a  t^est  at  Martlesham  on 
a  machine  which  has  a  ground  angle  of 
about  17  deg.  and  a  loading  of  113  lb.  per 
square  foot  (R.A.F.  15  section)  gave  a.  pull 
up  of  J 63  yards  in  a  five-mile  wind.  This 
type  of  machine  has  flown  about  1,200 
hours  on  service,  and  there  has  never  been 
a  mishap  which  could  have  been  avoided 
had  the  landing  speed  been  slower.  This 
is  after  all  the  best  proof  that  the  landing 
difficulties  are  practically  no  greater  than 
in  the  case  of  a  lightlv-loaded  machine. 
Experience  with  wheel  brakes  has  not 
given  very  good  results. 

We  have  made  numerous  full-scale  tests 
with  a  view  to  finding  out  what  constitutes 
a  safe  "  get  off  "  aiul  to  get  a  reliable 
method  based  on  trials  for  predicting  the 
"  get  off'  "  of  anv  type  of  machine.  From 
these  trials,  and  exnipiHence  of  actual  ser- 
vice conditicnis,  the  limiting  "  get  off  "  for 
fullv-loadcd  machines  was  that  a  height  of 
50  ft.  should  be  reached  in  450  yards  from 


been  brought  into  being  expressly  for  th 
assistance  of  night  flying  on  the  Cont: 
nental  air  services.  Temporary  aerial  liglii 
houses  were  in  action  at  Tatsfield  an 
CVanbrook   (the   proposed  sites  for  pt'i 
manent  beacons)   and  these  were  ea^il 
visible  to  the  night-flying  machine  whicj 
used  Croydon  as  a  port  of  call  during  \  h 
investigations    which   were    carried  ni 
from  Biggin  Hill.    The  lighthouses  on  ili: 
French  coast  also  gave  excellent  light 
After  flying  for  several  hours  the  machiiK 
which     carried     light     experts,  lande 
shortly  after  midnight  at  Biggin  Hill  li 
the   aid  of  wing-tip  flares   and  groun 
flares.      All  passengers  expressed  then 
selves  satisfied  that  (weather  perniittiii 
in  both  case)  it  is  easier  to  follow  a  visu; 
coirrse  by  night  than  by  day.    This  is  fini 
in  harmony  with  the  view  of  many  wii 
less  and  meteorological  experts  that  il 
ideal  system  of  navigation  will  be  evoh  t 
from  a  combination  of  wireless  and  visu 
signalling  systems. 


a  standing  start  in  a  calm.    This  seems 
be  satisfactory  in  practice.    These  cond 
tioms  can  be  fulfilled  by  a  machine  havir 
a  light  loading  and  comparatively  hig 
weight,    but   this   type   has    other  di 
advantages. 
■  Taking  a  similar  engine  in  each  cas 
the  lightly-loaded  machine  is  larger,  ar 
therefore  more  costly.    Shed  space,  ban 
ling,  insurance,  maintenance  and  deprec  i 
tion  are  all  more.    Petrol  and  oil  per  mi 
flown  are  more,  and  larger  tanks  must  1 
cai-ried.    The  percentage  loss  of  grout 
speed  in  adverse  winds  is  greater  owing 
slower  speed. 

Against  these  disiadvantages  must  \ 
set  the  greater  can-ying  capacity  of  t 
lightly-loaded  machine  (if  designed  for  tl 
same'"  get  off  "). 

The  machines  with  higher  stallir 
speeds  have,  of  course,  the  verj-  gre 
advantage  of  high  cruising  speed.  The 
is  in  addition  the  fact  that  high  speed  ^v 
frequently  permit  of  a  whole  extra  tr 
being  made  in  the  day  instead  of  jii 
extra  mileage,  as  assumed  above. 

From  the  above  reasoning  it  would  see 
that  the  best  compromisie  at  the  prese 
time  is  a  comparatively  small  sini,'!; 
engine  machine  of  fairly  high  wing  loal 
ing.  This  machine,  with  an  engine  of  4; 
h.p.,  will  carry  about  2,0001b.  of  freig 
at  a  cruising  speed  of  over  100  miles  p 
hour,  with  a  range  of  350  miles.  Wheth 
this  machine  should  be  a  monoplane  or 
multiplane  is  still  an  open  questioii,  ;u 
actual  full-scale  tests  only  can  decide  t 
merits  of  each  type. 

If  the  aerodynamic  qualities  we 
exactly  the  same  as  a  correspondii 
]>ij)lane,  the  monoplane  construction  wouj 
be  worth  while  owing  to  the  smaller  si 
face  required  and  general  fewness  of  pai 
making  for  a  robust  construction.  In  t 
l)ieliminan-  lay-out  it  was  found  by  int 
grating  the  forces  on  the  various  sectio 
nf  the  wing  that  a  lift  coefficient  of  abo 
7  would  be  obtainable.  Later  on,  wr 
channel  tests  showed  a  distinctly  bett 
figure  on  the  tapered  wing  used,  and  te- 
on  the  complete  model  demonstrated  tli 
the  ])iesencp  of  tlie  fuselage  increased  t  ■ 
lift  so  considerably  as  to  bring  the  1 
coefficient  up  to  "86. 


'  kPbXh  29.  192? 

'  An  estimate  of  the  weight  of  wing  struc- 
'ire  showed  that  it  was  safe  to  expect  tlie 
eight  of  the  monoplane  wing  to  be  at  any 
ite  no  more  than  the  e([uivalent  R.A.F. 

i  )  biphine  wing  struetnie  with  an  increase 

if  speed  range  of  al)out  10  miles  per  hour. 

^  he  actual  aeroplane  has  borne  out  these 
yures,  as  the  weight  of  the  wing  struc- 
.u'e  is  1,(150  lb.  and  is   equivalent  to  a 

I  !.A.F.  15  bii^lane  structure  of  740  square 

|;,»et  loaded  to  10|  lb. 

!^  It  has  not  as  yet  been  possible  to  get 
.[ficial  performance  figures,  but  from  the 
lists  carried  out  at  the  works,  it  is  evident 
i.lat  there  is  a  general  agreement  with  the 
I'ind  channel  results.  The  loading  with 
lUzll  load  will  be  171b.  s(].  ft.,  most  flights 
I'ave  been  carried  out  at  1511).  s(|.  ft.,  and 
rith  this  loading  the  machine  lands  at 
'bout  54  miles  ])er  hour.  A  speed  trial  at 
ill), 000  ft.  with  this  loading-  gave  IKi  miles 
l.er  hour.  Aci  urate  tests  are  needed  to 
ifonfirm  these  figures,  but  it  seems  evident 
^lat  the  results  expected  from  this  wing 
{ onstruction  are  realised  as  near  as 
■iossible  and  that  this  big  jump  in  lift 
Loefficient  and  consequent  reduction  of 
jtrea  can  be  translated  from  model  to  full 
Leale  without  serious  error. 

construction. 

i  It  is  difficult  to  tinil  any  advantages  in 
rietal  construction  at  the  present  time  for 
.  omal  climates.  The  idea  that  it  is  safer 
jfhan  wood  is  not  warranted  liy  the 
M'idence  available.  Metal  construction  is 
[:'Onsiderablv  higher  in  cost  and  it  is  liable 
(,o  be  heavier  than  wood  unless  excessive 
I  ost  is  incurred  in  const  vui  t  ion ,  and  it  is 
i>robably  less  dui-able  than  wood  when 
i  ery  thin  metal  and  nTimerous  rivets  are 
Ij.sed.  This  is  partly  owing  to  the  diffi- 
j  ulty  of  effectively  protecting  thin  metal 
^rom  corrosion. 

I  The  cost  of  commercial  machines  must 
If  as  low  as  possible,  and  tliis  calls  for  the 

implest  possible  constiuction.  Plywood 
■■as  the  advantage  of  forming  a  substantial 
jovering  in  place  of  fabric,   and  at  the 

ame  tim_e  lends  itself  to  the  construction 
If  watertight  bodies.  A  three-ply  fuselage 
1,/ill  stand  a  great  amount  of  damage 
,  efore  collapse  occurs,  certainly  more  than 
^"  wire-braced  structure.  As'  a  skin  for 
'loth  covering  and  bracing  it  is  fai- 
l^referable  to  sheet  metal  which,  owing  to 
|fts  relative  thinness,  is  very  liable  to  dent 
I'nd  crack,  and  is  difficult  to  protect  from 
'orrosion. 

Metal  struts  in  fuselage  or  wing  struc- 
/ure  do  not  generally  offer  advantages 
1  yer  wooden  members  when  considering 
^'iinple  and  econoniical  construction.  Wing 
!  pars  are  in  a  similar  case,  as  it  is  at 
,iresent  impossible  to  standardise  sizes  of 
^pars  and  thus  make  use  of  special  metal 
i  ections. 

:'  Rather  than  work  on  a  very  high  factor 
rf  safety  for  the  vital  nienibeis  of  the 
I  tructure  and  incur  extra  weight,  it  would 
leem  preferable  to  allow  for  duplication  of 
I  fie  stress  path  wherever  possible.  This 
iPe.s  not  always  n)ean  providing  two 
limilar  members  side  by  side,  but  rather 
l  y  so  arranging  members  tliat  in  the  case 
I  f  breakage  of  a  part  the  stress  is  distri- 
I  uted  in  a  possibly  different  maniler  and 
f'lth  a  reduced  factor  of  safety. 
I  'Ontrols. 

[  It  will  probably  be  universal  ju'actice  in 
i  ne  near  future  to  fit  ball  bearings  to  all 
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controls.  Ball  bearing  controls  are  easier 
to  work  and  do  not  requiie  constant 
lubrication,  but  a  more  important  point  is 
that  tliey  obviate  backlash.  This  generally 
occurs  in  ]dain  bearing  controls,  which  are 
seldom  lubricated  (even  if  it  is  possible  to 
do  so)  and  the  pilot  reports  the  machine  as 
"soggy"  to  fly.  "  Sogginess  generally 
means  a  certain  anniunt  of  "  lag"  in  con- 
trol and  a  feeling  of  lost  performance  all 
round.  I  am  strongly  of  the  opinion  that 
this  feel  is  almost  entirely  due  to  bad  con- 
trol gear  and  that  the  actual  performance 
in  speed  and  climb  is  unaffected.  It  has 
been  suggested  that  as  machines  get  old 
the  performance  falls  off.  1  have  seen  no 
evidence  to  supi)iiil  this,  and  from  the  few 
reliable  tests  that  have  come  under  my 
notice,  it  is  apparent  that  there  is  no 
measurable  decrease  in  performance  in  a 
machine  that  has  been  in  service  for  two 
or  three  years.  This  is,  of  course,  assum- 
ing that  engine  power  and  type  of 
propeller  are  constant  and  that  the  weigl?.t 
of  the  machine  has  not  seriously  increased. 
The  chief  line  of  development  of  control 
gear,  apart  from  mechanical  improvement, 
would  seem  to  be  the  ])rovision  of  more 
ample  control  at  low  speeds,  especially 
rudder  and  elevator  control.  There  is  no 
trouble  in  making  controls  effective  at 
high  or  moderate  speeds,  but  there  is  room 
for  improvement  in  their  functioning  at 
the  lower  end  of  the  speed  range. 

In  connection  with  lateral  control,  I 
think  it  may  be  of  intere.st  to  describe 
briefly  a  device  we  have  been  develo])ing 
during  the  past  few  months.  Mr.  A.  E. 
Ilagg,  of  our  technical  department, 
has  been  largely  res|K>nsible '  for  this 
invention. 

The  control  stick  operates  chain 
sprockets  located  near  each  aileron 
throTigh  the  medium  of  rods  or  wires.  A 
crank  on  each  sprocket  cariies  a  rod  which 
operates  the  aileron  direct.  By  setting 
these  cranks  at  certain  angles  a  differential 
action  is  obtained  whii'h  allows  one 
aileron  to  move  up  a  greater  amount  than 
the  other  one  moves  down.  This  acts  as 
a  form  of  balance,  and  by  varying  the 
angle  of  the  cranks  any  degree  of  balance 
can  be  obtained.  It  also  has  the  advantage 
of  reducing  lift  on  the  high  wing  more 
than  increasing  lift  on  the  low  wing,  thus 
giving  less  tendency  to  yaw. 

To  take  full  advantage  of  this  scheme 
the  control  stick  should  be  high-geared  to 
the  ailerons  so  that  comparatively  small 
lateral  movement  of  the  stick  gives  full 
aileron  control  with  very  little  effort. 

This  device  has  been  tried  out  on  both 
uionoplane  and  biplane  and  the  results  are 
highly  satisfactory.  , 

Engine  Installation. 

The  detachable  engine  mounting  does 
not  seem  to  have  jnoved  itself  necessary 
in  service  cojiditions;  it  may,  however,  be 
found  very  useful  in  the  future  when 
machines  are  run  harder.  It  is  in  any 
case  an  advantage  during  construction  and 
allows  different  engines  to  be  installed  in 
the  same  type  of  nuichine  with  the  mini- 
mum amount  of  alteration. 

A  matter  that  calls  for  immediate  atten- 
tion is  the  method — or  want  of  method — 
of  starting  aero  engines.  It  is  not 
unusual  to  spend  half  an  hour  in  starting 
up  in  cold  weather,  and  this  is  a  serious 
matter  on  a  commercial  service.  Elec- 
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tiical  self-starters  are,  1  consider,  of  little 
or  no  use  and  are  deadweight  to  carry 
about.  I  see  no  reason  why  a  suitable 
liand-barring  gear  should  not  be  satis- 
factory, providing-  the  ig-nition  and  doping 
systems  are  improved  for  starting 
conditions. 

Stability. 

A  conimei  cial  aeroplane  must  haVe  a 
good  degree  of  stability  so  that  it  can  be 
flown  "hands  off"  under  all  reasonable 
conditions.  There  is,  of  course,  no  diffi- 
culty in  providing  this  degree  of  stability, 
biit  if  the  machine  is  stiffly  stable,  there 
\vill  be  more  trouble  in  ]jroviding  gnoil 
control  at  low  speeds.  If  the  machine 
can  be  flown  "hands  off"  under  normal 
conditions,  it  should  be  ])ossible  to  keej) 
right  way  u])  when  flying  in  fogs.  Most 
pilots  keep  direction  by  steering  by  ground 
or  other  objective  visibility  (such  as 
clouds)  continually  checked  by  compass. 
The  actual  process  of  rudder  bar  move- 
ment is  practically  subconscious,  so  that 
when  all  objective  visibility  is  removed, 
as  in  a  fog,  the  pilot  has  no  guide  of  direc- 
tion except  the  feel  of  position  of  the 
rudder  bar.  But  this  trouble  will 
probably  be  eliminated  by  the  use  of  a 
suitable  turn  indicator  and  in  connection 
with  this  it  might  be  an  advantage  to  have 
a  temporary  hand-operated  rudder  control 
lor  use  in  fog  conditions. 

Petrol  Systems. 

The  best  possible  petrol  system  is  one  in 
whicdi  the  taiiks  can  be  so  placed  that  the 
flow  is  entirely  by  gravity.  Owing  to  car- 
buretter design  it  is  seldom  possible  to 
take  advantage  of  this  system,  as  a  con- 
siderable "  head  "  is  required  to  ensure 
sufficient  feed  when  ''getting  off."  It 
would  be  a  definite  gain  if  engine  designers 
could  provide  c-arburetters  that  would 
work  on  a  much  lower  "head"  than  at 
present.  The  pressure  system  is  generally 
rather  lighter  and  simpler  than  the  petrol 
pump  system,  but  there  is  not  much  to 
choose  between  them,  and  Iwth  entail  con- 
siderably more  weight  and  comjdication 
than  gravity  feed. 

The  position  of  petrol  tanks  on  the 
wings  has  the  advantage  of  less  liability 
to  fire  in  the  air  and  also  in  the  case  of  a 
crash. 

Probably  the  safest  place  is  under  the 
top  plane,  just  outside  the  slipstream,  as 
this  is  a  part  of  the  wing  structure  that  is 
often  undamaged  in  a  crash. 

Rubber  joints  in.  the  ijetrol  system  are 
undoubtedly  a  cause  of  trouble,  soft  steel 
piping  seems  to  be  reliable  and  also 
petroflex  tubing,  which  has  the  advantages 
of  a  flexible  tubing  and  is  at  the  same  time 
durable. 

Accommodation  of  Passengers. 

The  passenger  cabin  is  generally 
arranged  with  two  rows  of  seats  with  a 
central  gangway.  This  is  preferable  to  a 
three  or  four  row  cabin  from  the  point  of 
view  of  passengers'  comfort,  owing  to  all 
seats  being  window  seats. 

Engine  noise  can  be  considerably 
reduced  by  arranging  suitable  bulkheads 
between  engine  and  cabin.  Exhaust 
silencing  does  not  present  serious  diffi- 
culties, long  pipes  with  a  suitable  method 
for  diffusing  the  gas  at  the  point  of  exit 

{Continued  on  page  32.) 
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SHIPPING_  NEWS. 

Port  of  Strasburg:  Proposed 
Extension. 

After  discussions  extending  over  two 
years,  the  municipal  council  has  approved 
the  plan  submitted  tor  the  extension  of 
the  port  01  Strasburg.  The  plan  provides 
ior  the  creation  oi  a  new  body,  the  autono- 
mous port  of  .Stiasburg',  in  which  the 
State  and  the  town  would  be  closely 
associated  and  wliicli  would  take  over  tlie 
care  and  management  of  the  services 
existing  or  to  be  created.  'Ine  present 
basis  with  their  eventual  extensions  would 
be  coni rolled  by  an  administrative  coun- 
cil Avitli  a  director.  This  council  would 
consist  of  15  members,  six  appointed  by 
the  State,  six  by  the  town,  one  by  the 
Conseil-General  cui  iJas-Rhin,  one  by  the 
Chamber  of  Commerce,  and  one  by  the 
Port  Workers'  Syndicate. 

The  value  of  the  town's  contribution  is 
estimated  at  100  million  francs.  The  free 
port  would  be  authorised  io  raise  a  loan  of 
the  same  amount,  the  interest  on  which 
would  be  guaranteed  by  the  State. 

The  iiroject,  having  been  unanimou^ly 
approved  by  the  municipal  council,  is  now 
to  be  transmitted  to  the  Government,  who 
will  lay  it  before  the  Chambers  shortly. — 
Renter. 

Australian  Shipping  Industry. 

The  shipping  trade  continues  dull,  and 
a.  number  of  vessels  remain  laid  up.  A 
recent  report  to  the  effect  that  the  'I  nl<\  n 
Kisen  Kaisha  was  about  to  institute  a 
direct  regular  service  between  Australia 
and  Japan  has  been  corrected  by  the 
Japanese  Consul-General  in  Sydney,  who 
states  that  it  is  proposed  only  to  run  an 
occasional  freighter  as  cargoes  offer. 

The  Melbourne  Argus  states  that  in  the 
event  of  the  success  of  an  experiment  now 
being  conducted  in  New  Zealand  by  the 
Union  Steamship  Co.,  in  converting  a 
former  hulk  into  a  modern  coal-handling 
machine  at  a  cost  of  £100, 000,  including 
£25,000  for  the  steel  upper  structure 
which  has  been  erected,  the  work  of 
similarly  converting  the  barque  Shandon, 
at  present  lying  at  Melbourne,  will  be 
commenced.  The  converted  hulk  in  the 
Dominion  is  capable  of  bunkering 
steamers  at  the  rate  of  120  tons  per  hour. 
A  steel  skeleton  toAver  92  ft.  in  height  has 
i)een  constructed  above  the  deck,  and  from 
this  extends  over  each  side  of  the  vessel 
a  steel  arm  about  00  ft.  long. 

The  first  annual  i-eport  of  the  Tasma- 
nian  State  Slapping  Department,  which 
owns  tliree  cargo  boats  of  less  than  2,000 
ions  gross,  shows  a  revenue  of  £7l,5.Sl 
and  expenditure  of  £02,000,  or  a  gross 
proht  of  £9,;i!)l.  As  interest  on  capital 
amounts  to  £3, 760  and  £3,458  has  to  be 
set  aside  for  contingent  liability,  there 
remains  a  balance  of  £1,850  to  provide 
l  or  (1  c] ) r e  t  -i  a  t  i  o  n .  — 1?  e  u t  er . 

Shipping  in  Germany. 

According  to  the  report  of  the  Hansa 
Steamship  Co.,  of  Bremen,  the  results  foi' 
the  ])ast  year  cannot  be  regarded  as  satis- 
factory. To  a  certain  extent  the  disparity 
existing  between  the  world  freight  market 
and  working  expenses  is  blamed  for  this 
state  of  affairs.  Then  again,  all  through 
the  i)ast  year  the  company  had  to  face 
keen  oom])etiiion  mi  tlic  Imlinn  line  and 
tlie  rortngal-Spain  line. 


Owing  to  want  of  tonnage  the  company 
has  not  yet  been  able  to  lesume  its  former 
River  Plate  service  and  the  other  lines 
which  were  in  its  pre-war  prog*ramme,  but 
this  will  be  done  as  soon  as  cii'cumstances 
pennit.  Apart  from  the  rate  war,  the 
l^ortugal-Spaiu  line  sliowed  satisfactory 
developments.  In  this  trade,  owing  to 
the  inadequate  number  of  its  own  .ships, 
the  company  was  compelled  to  make  a  large 
use  of  chartered  steamers.  Recently, 
however,  it  succeeded  in  acquiring  from 
England  the  former  German  steamer 
Plorenz,  now  the  Rolandseck,  and  thereby 
its  own  tonnage  on  the  Poi  t  ugal-S])ain 
route  is  increased. 

The  accounts  for  the  year  show  a  gross 
revenue  of  Mk. 11, 983, 766,  as  com])ared 
with  Mk. 11,248,214  for  the  previous  year. 
The  net  profit  (including  Mk. 835, 578 
brought  forward)  is  Mk. 7,465, 340,  as 
against  Mk.8,697,596,  out  of  which  it  is 
jiroposed  again  to  pay  a  dividend  of  10 
])er  cent,  and  carrv  forward  the  sum  of 
Mk.492,364. 


THE  LAW  COURTS. 

A  Bristol  Trolley  Order  Dispute. 

The  Bristol  Wagon  &  Carriage  Works 
Co.  Ltd.  were  the  plaintiffs  in  an  Jiction 
at  Bristol  County  Court  on  April  20, 
before  his  Honour  Judge  Stanger,  K.C., 
brought  against  Mrs.  Florence  Hutchin- 
son, of  (Tarrick's  Villa,  Hampton-on- 
Thames,  for  the  recoveiy  of  the  sum  of 
£06  lOs.  the  price  of  goods  sold.  Mr.  W. 
Pepperall  Pitt  (Messrs.  Fox,  Whittuck  &, 
Co.),  was  for  the  plaintiff's,  and  Mr.  D. 
K.  Walters  (instructed  by  Messrs,  Mac- 
donald  &  St  acey,  LfOiidon)  was  for  the 
defendant.  According  to  the  statement 
for  plaintifi',  it  appeaieid  that  the  defen- 
dant oidpixl  at  the  London  office  of  the 
plaintiffs  firm  a  light  trolley,  not  men- 
tioning any  particular  size,  'it  was  sug- 
gested by  the  plaintiff's  that  it  should  be 
slightly  smaller  than  the  registered  pat- 
tern in  the  juinted  specification  so  as  to 
suit  her  purpose. 

Albert  Joseph  0\vens,  who  was  depart- 
mental manager  in  1920  (when  the 
negotiations  occurred)  of  the  London 
l)ranch  of  the  company,  said  that  the  trol- 
ley was  completed  and  was  suited  to  a 
18-hands  pony.     The   trolley  could  not 


have  been  made  lighter  and  still  allow 
margin  of  safety.  The  age  of  the  pon\ 
did  not  enter  into  the  specification.  The^ 
sometimes  got  orders  for  a  trolley  foi 
a  small  pony  or  a  large  horse,  but  they 
as  builders,  could  only  be  guided  by 
stated  size,  such  as  a  13-hands  pony 
which  gave  them  a  definite  measurement 
to  work  upon. 

Cross-examined  by  Mr.  Walters  :  Th 
trolley  would  not  carry  a  ton.  The  wit 
uess  was  further  questioned  to  show  that 
the  trolley  supplied  was  entirely  tinsuit 
able  for  the  work  for  which  it  wa 
ordered.  Other  witnesses  were  called  i 
support  of  the  plaintiffs. 

The  defendant  gave  evidence  on  her  ow 
behalf,  and  said  she  owned  a  farm  i 
Hampshire  and  saw  a  pictor-ial  representa 
tion  of  the  trolley    in   the   papers,  am 
when  she  saw  Mr.  Owens  she  describee 
to  him  exactly  what  she  wanted  for  a  poi 
of  about  13  'hands.     She  left  it  to  Mr 
Owens'  discretion  as  to  the  trol'ley.  Th 
vehicle  delivered  would  easily  carry  ove 
a  ton.    She  had  to  remove  the  shafts  whe 
the  trolley  was  delivered  before  she  couh 
get  it  into  the  cart  shed,  it  being  so  lai-g 
After  hearing  Counsel  for  the  defen 
his  Honour  give  judgment  for  the  plain 
tiffs  with  costs. 


COMMERCIAL  AEROPLANE  DESIGN 

(Continued  from  page  ol.J 

behind  the  cabin  seem  ])referable  to  bulk 
silencers.  Most  silencers  are  very  liable 
burst  when  pumped  full  of  petrol  vapo 
when  starting  uj).    This  is  not  the  ca 
with  long  pipes. 

As    there    is  practically   constant  ai 
velocity  when  travelling,    it  should 
possible  to  arrange  for  good  heating  an 
ventilating  systems.      Provided  heat_ 
taken  from  a,  part    of  the  exhaust  pi 
sufficiently   far   from    the  engine,  ther 
should  he  no  trouble  from  devitalised  a 
It  should  be  possible  to  provide  an  amjjl 
supply  of  fresh  air  with  a  wide  range  .. 
tem])erature. 

A  modern  type  commercial  machine  i 
capable  of  hard  service  for  at  least  thre' 
years  and  probably  much  longer;  takin; 
it  at  the  lower  figure  this  means  a  di>taiic 
of  well  over  half-a-million  miles.  Th' 
present  mileage  between  engine  overhaul 
is  from  15/20,000,  which  compares  wit! 
any  type  of  motor  transport. 


>  »i 

MiFff       III  . 

mm  i  i 

THE  NEW-TYPE  G.N.R.  LOCOMOTIVE. 

The  ali'OVP  sliow.s  tlic  new  maiiinuilli  Pacific  tyfic  locoiiiotivo  (recently  dcscrilx'd  by  our  Nev  • 
cast  lo-oii-Tyno  corrcspoiidciil  as  having  been  built  for  tlio  Great  Northern  Rail\v,i.y  Company,  at  thou 
Doncaster  Worlts).  Tlie  total  weight  of  engine  and  tender  is  148  tons,  and  the  capacity  is  5.0(1(1 
gallons  of  water  and  eight  tons  of  coal. 
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Patent  Abstracts. 


liERBERATORY  FURNACES. 

■t.SSl.  W.  V.  Sklenar.  5,  Caklei'vale  Road, 
ham  Common,  London. — April  27,  1921.  —  A 
ace,  more  particularly  adapted  for  melting 
er  rIIov.s.  compri.ses  a  metal  casing  a  with  a 
ictory  brick  lining  arianged  to  form  a  fire-place 
o  the  ash  pit  of  whicii  forced  draugiit  can  lie 


B  of  a  squirrel-cage  rotor.  The  rotor  end  plate  E 
forms  a  running  joint  with  the  extension  D  of 
the  stator  casing  C  :  the  end  cover  D  is  provided 
with  arms  d,  to  carry  the  rotor  liearings.  The 
end-connectors  are  preferably  a  modified  form  of  the 
end-connectors  described  in  specification  13504/Ob. 
In  a  modification.  Fig.  4,  the  end  plate  is  in  two 
parts  E,,  E.,,  separated  by  insulation  so  that  the 
annular-  portion  E,  may  be  made  of  high-resistance 
material  and  the  currents  between  the  rotor  bars 
limited  to  this  portion  of  the  end  plate. 

ELECTRIC  TRANSFORMERS. 

175,318. — British  Electric  Transformer  Co. 
Ltd.  and  J.  Roothaan,  Hayes,  Middlesex. — August 
20,  1920. — The  coils  a  .  .  d  used  for  regulating  the 
ratio  of  transformation  in  a  transformer  are  con- 
nected to  terminals  11  .  .  21  carried  by  a  plate  or 
support  e,  and  are  connected  in  parallel,  series- 
parallel,  or  series  by  means  of  links  22,  according 
to  the  transformation  ratio  required.  For  the 
normal  latio,  the  coils  may  be  connected  as  shown, 
with   two   pairs  of  coils  in   parallel   connected  in 


f^pUed  tlnough  (he  inlet  ;/,  a  fire  bridge  a' 
ILveen  the  fire-place  and  the  hearth  a-,  a  restricted 
]l  ;age  ifi  between  tiie  hearth  and  a  combined  out- 
Ij'  flu9  and  metal  feed  hopper  a',  metal  and  fuel 
1(1  openings  (t\  a''  in  the  vaulted  roof,  and  inspec- 
|fi  and  tapping  holes  in  the  side  wall.  The 
I'jinace  is  preferably  mounted  on  wheels. 

JOINTS. 

! 75,341. —British  Thomson-Housten  Co.  Ltd., 
f  Cannon  Street,  London. — {General  Elediic  Cn.  : 
I'llircfddi/,  Xeir  York.  r.,S'.-4.).— Oclobci'  12, 
Lq. — In  a  pipe  coupling  a  mechanical  connection 
I'lnade  between  flanges  7,  8  on  the  ends  of  the 
lies  5,  G  by  means  of  bolts  11  and  spacing  mem- 
ji'S  12  and  a  flexible  sealing  joint  is  provided  on 
'<>  ends  of  tlie  pipes  which  pi'oject  lieyond  Ihr 
iiges.    Tlie   flexible  joint  may  comprise  a  ring 


I  shaped  in  cross-sect iim  formed  by  providing 
I'nular  grooves  in  the  pipe  ends  leaving  two  legs 
j!,  14,  which  are  welded  together  at  15.  In  place 
I  the  welded  joint,  a  ring,  channel-shaped  in  cross^ 
[■tion,  is  provided  with  projecting  edges  17 
'.itened  in  grooves  in  the  pipe  ends.  The  grooves 
I' ly  he  made  larger  than  the  edges  of  tlie  ring 
l(d  the  sides  caulked  down  after  the  edges  lia\c 
Leu  inserted. 

r.ECTRIC  MOTORS. 

1 175,355.-  Lancashire  Dynamo  &  Motor  Co.  Lrn. 
Ld  R.  S.  McLeoii.  21,  Victoria  Avenue,  Didsbiii'y, 
I  anchester. — Xovcinber  4,  1920. — In  altei  iial  iiig- 
.rrent  and  continuous-current  motors,  the  end  con- 
J:ctors  uf  the  rotor  conductors  are  located  outside 


e  stator  casing  and  the  ends  of  the  casing  are 
I  Jsed  by  fixed  annular  extensions  of  the  stator 
I  sing  and  rotating  end  plates  which  form  a.  rnn- 

"g  joint  with  the  fixed  annular  extensions.  Fig. 

shows  the  ortor  bars  a'  and  the  end-conneclois 


series  between  the  main  terminals  11,  17.  To 
uici-ease  the  transfoiniation  ratio,  the  coils  h.  c  may 
be  connected  in  paiallel  with  each  other  and  in 
series  with  the  coils  <i,  d ,  or  the  ratio  may  be  still 
further  increased  by  connecting  all  the  coils  in 
series.  To  decrease  the  ratio  all  the  coils  may  be 
placed  in  parallel,  or  they  may  be  cut  out  of 
circuit  by  a  direct  connection  of  the  terminals  11, 
17  through  links  22.  In  a  modification  the  coils 
/i,  r  a.re  left  out  of  the  circuit  for  the  normal  ratio, 
and  are  placed  in  circuit  in  various  series  or  parallel 
connecti-nns  for  other  ratios. 

INTERNAL-COMBUSTION  ENGINES. 

175,322.— G.  C.  Bingham,  Heybridge,  Maldon, 
Essex.— September  10,  1920.— Exhaust  gases  are 
compressed  in  an  auxiliai'v  cylinder,  and  are  utilised 
lo  convey  the  fuel  charge  to  the  main  cylinder  and 
to  fire  the.  explosive  charge  therein  by  the  lieat  of 
their   compression.       As   shown    in    the  drawing. 


ders  may  be  effected  by  passages  which  may  in  part 
extend  thi'ough  the  au.xiliary  piston  or  may  be 
external  to  both  cylinders. 

CENTRIFUGAL  PUMPS. 

175,530. — Mather  &  Platt  Ltd.  and  T.  Y.  Sher- 
WELL,  Park  Works,  Manchester. — February  10,  1921. 
— A  multi-stage  centrifugal  pump  has  a  number  of 
medium  lift  pumps  in  series,  each  having  a  double 
suction  impeller  a  delivering  into  a  volute  d.  without 
the  employment  of  guide-vanes.  The  discharge  f 
of  one  section  is  connected  to  the  suction  ;/  of  the 


llie  auxiliary  cylinder  C  forms  a  continuation  of 
(he  main  lylinder  A,  and  is  traversed  by  a  piston 
T)  exieiiiling  from  the  main  engine  piston  B.  Com- 
nuiriicatiou  between  the  auxiliary  and  main  cylin- 


next  by  an  externa.l  U -connection  e.  The  shaft  is 
supported  by  bearings  (',  j  external  to  the  pump, 
and  packing  is  piovided  where  the  shaft  passes 
through  the  casing.  The  units  are  separated  by 
sleeves  n,  n'  to  minimise  leakage,  and  similar  parts 
are  interchangeable. 

TURBINES. 

175,551. — K.  Baumann,  Northwood  House,  Barn 
field,  Urmston,  Lancashire,  and  Meihopolitan- 
VicKERS  Electrical  Co.  Ltd.,  4,  Central  Buildings, 
Westminster. — March  17,  1921. — A  turbine  casing  1 
is  supported  upon  plates  4,  (5  and  is  i-estrained  by  a 


FIC.2. 


dow«l  2  and  two  or  more  keys  II  inclined  to  the 
axis  of  the  turbine.  The  keys  maintain  the  correct 
alignment  of  the  casing  when  expansion  of  the 
casing  due  to  heating  occurs.  The  pedestal  8  is 
restr<^incd  by  keys  10  in  line  with  the  axis  of  the 
turbine. 

BELT  FORKS. 

1 75,71 0.--W.  Jackson,  22,  Bond  Street,  and  P. 
Oallac.heu,  b'O,  Bond  Street,  both  in  Leigh,  Lan- 
cashire.— November  10,  1920. — In  belt-shifting 
means,  according  to  the  Provisional  Specification 
specially  applicable  for  use  with  spinning  mules,  the 
belt   h   engages  grooves  c  at  right-angles  to  the 


nc.2 


length  of  the  fork  arms  (/,  which  are  adjustably 
secured  by  bolts  iii  to  brackets  c  adjustably  secured 
by  set-screws  upon  arms  ft',  h'  on  a  sleeve  h,  adjust- 
ably secured  upon  a  fork-operating  rod  a.  By  this 
means  the  grooves  e  can,  within  limits,  be  brought 
into  a.ligiiment  with  the  belt  edges. 
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PETER  BROTHERHOOD  LTD.,  PETERBOROUO 
Water  Cooling  Towers  of  all  Types. 

TEMPERATURES  CUARAWTEED  UNDER  AMY 

VARIATION  OF  ATMOSPHERIC  COWPiTlOW 

SOME  RECENT  ORDERS:— 
Staiybridge  Joint  Board  {"i^^En)  300,000  gals,  por  h 
tngham's  Thomhill  CoUierieSm 
West  Bromwich  Corporation, 
Asitton^under-Lyne  Corporation. 
St.  Anne's  Corporation. 


Addross  lUl  Communications  to : — 

PETER  BROTHERHOOD  Ltd.,  Mansfield  Chambers,  St.  Ann's  Sq.,  MANCHESTE 


A  Boon  to  Shareholders. 

Highest  and  Lowest  Mill  Share  Prices  for  1921,  in  handy 
hook  form,  with  information  re  Capital,  Spindleage,  etc 


COMPILED  BY 


A.  WARWICK.  15.  MAWDSLEY  STREET,  BOLTON 


iree  on  Application. 
Businets  in  Textiles,  RaUway*,  etc. 
In  touch  with  London  and  Provincial  Exchanges, 


TELEPHONE:    Tub  &  72t. 


ELECTRICAL  CONDUITS  Lti 

Birch  Street,  WALSALL. 

conduitsTfittings, 

ACCESSORIES,  SWITCHGEAR, 
CABLE,  TOOLS. 


Also  at  London,  Glasgow,  Bristol,  Wolverhamplii. 


OILER  &  PIPE  COVERING 


SAVING. 


SUTCLIFFE  BROS 

6    BRYCE  LTD., 

Globe  Works,  GODLEY,  near  Manchester. 


17 •       f    EXTINGUISH  A  FIRE  IN  ITS  INITIAL  STEt 

r  ire  l  and  avoid  heavy  loss. 

Siebe  Gorman  Smoke  Helmets 

make  operations  possible  at  the  source  of  the  t 
despite  heavy  smoke. 


Dttfric<  Office  :    WEBB  &  HATCH,  Barton  House, 
66,  Deansgate,  MANCHESTER. 
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MILL  MANAGERS— Reduce  your  Painting  C 
by  using  odd  labour  and  purchasing  y 
materials  direct  from  the  factory. 

Red  Oxide  for  Mill  Repairs 
Brunswick  Green,  Light 
Stone,  &  Genuine  White  Lead 

Sanitarr  Distemper  and  Water  PainU 
for  Milli,  UfEoea.  or  Homea. 
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L.  HALL  &  CO.,  DARWeL 
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The  United  States  Metallic  Packing  Co.,  Ltd., 

SOHO  WORKS,  ALLERTON  ROAD,  BRADFORD. 
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Talking  and  Working. 


the  dim,  but,  we  hope,  by  no  means  very  distant  future,  we  shall  no  doubt  arrive 
a  day  when  it  will  be  possible  to  settle  industrial  disputes  without  stopping  the 
),  curtailing  production,  losing  money,  or  making  such  egregious  economic 
inders.  The  day  of  perfect  continuous  industrial  peace  is,  of  course,  not  impos- 
ile,  but  very  Utopian.  Still,  there  is  a  chance  at  the  moment  that  negotiations 
a  proceed  while  the  contentions  existing  between  engineering  employers  and 
iployed  are  settled. 

Going  to  the  Government  in  regard  to  industrial  disputes  is  not  the  best  method 
settling  them.    It  is  like  going  to  law,  both  sides  lose. 

In  many  instances  industrial  leaders  recognise  this  fact,  and  settle  disputes 
tween  themselves,  as  the  cotton  trade  has  just  done,  although  even  that  trade  had 
larrow  squeak,  the  settlement  being  arrived  at  one  day  beiore  the  notices  expired. 

Although  there  has  been  an  almost  superhuman  effort  to  define  the  issue  during 
5  past  weeks  of  dispute,  we  fear  that  it  has  become  clouded  and  obscure.  There 
s  been  a  glut  of  words,  and  a  great  deal  brought  into  discussion  that  is  irrelevant. 
Court  of  Enquiry  has  been  asked  for,  and  is  to  be  held  under  the  presidency  of 
r  W.  Mackenzie.  It  will  be  his  work  to  sift  tlic  case,  to  jettison  a  good  deal  of 
necessary  and  haznpering  material  that  has  grown  as  the  weeks  have  passed. 

This  move  may  shorten  the  length  of  the  lock-out,  and  it  is  sincerely  hoped 
it  a  settlement  may  be  quickly  reached.  At  the  same  time  the  opportunity  to 
rk  while  the  talking  proceeds  is  affected  by  the  employers'  offer  to  open  their 
)ps.  What  the  response  to  this  offer  will  be  it  is  difficult  to  estimate  at  the 
iment.  There  is,  of  course,  a  distinct  feeling  that  the  men  will,  in  the  majority 
cases,  remain  loyal  to  their  unions.  While  agreeing  with  solidity,  we  feel  that 
these  disputes  can  be  discussed  while  work  goes  on,  and  that  to  stop  work  is 
adamentally  and  economically  unsound,  and  a  relic  of  ancient  times.  The  strike 
lock-out  weapon  should  be  scrapped;  it  is  archaic. 
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loUNDRY  DEVELOPMENTS. 

J   

jUiEAT  change  has  taken  place  in  (he 
I  idry  industry  during  the  last  20  years. 

re  are  over  3,000  iron  foundries  in 
|at  Britain  at  the  present  time,  and  a 
!  -  big  proportion  of  these  are  jobbing 

idries,  but  specialisation  in  foundry 
)k  is  being  more  and  more  recognised 
i  necessity  if  production  costs  are  to  be 
[iced  to  a  minimum,  and  our  engineer- 
i'  })roducts  are  to  face  American  and 
It  foreign  competition  on  a  fair  basis 
::b.e  world's  markets.  Even  the  jobbing 
jiflries,  and  some  of  these  will  always 
')  necessary,  have  become  in  great 
ij  sure  machine  shops, 
progress  in  the  foundry  has  not  always 
';t  pace  with  other  nietal  trades,  and 
'['  pressure  from  without  has  made 
:jidrymen  take  notice.  The  drop  forger 
irsavoured,  within  limits,  to  supply  the 
'Uand,  and  the  die  caster  after  many 


years  of  experimental  work  started  turn- 
ing out  aluminium  and  other  white  metal 
parts  in  large  quantities,  and  at  a  price 
which  the  ordinary  founder  could  not 
compete  against.  For  a  time  the  balance 
was  upset,  but  it  is  graduallv  righting 
itself. 

America  has  always  led  in  foundry- 
work.  Thus  while  at  one  time  we  were 
the  largest  producing  of  malleable  cast 
iron  in  the  world,  our  output  to-day  of 
66,000  tons  does  not  equal  our  output 
some  years  ag*o.  We  have  only  some  170 
malleable  iron  foundries,  and  the  average 
output  per  foundry  averages  eight  tons 
per  week  as  compared  with  America's  out- 
put of  \\  million  tons  per  annum,  or  an 
average  of  100  tons  per  week  per  foundry. 

That  our  foundries  are  quite  enterpris- 
ing noAv  is  proved  by  the  attention  that  is 
being  given  to  the  production  of  semi-steel 
castings.  The  electric  furnace  is  proving 
very  valuable  in  this  field,  but,  indeed,  the 
electric  furnace  is  being  very  much  used 
now  in  foundries.    It  has  helped  our  steel 


foundries  to  produce  steel  castings  com- 
parable in  quality  with  crucible  castings, 
and  much  cheaper. 

We  have  mentioned  above  the  die- 
casting  process  for  non-ferrous  metals. 
For  the  production  of  small  parts  the  pro- 
cess has  a  great  future  before  it.  Alto- 
gether the  conditions  of  the  foundrj- 
industries  may  be  described  as  healthy. 
We  have  reviewed  briefly  some  of  the 
metallurgical  developments  and  the  pro- 
cesses resulting  from  these,  and  con- 
sidered them  not  so  much  as  improvements 
as  innovations,  and  this  is  not  quite 
correct;  the  malleable  process  is  quite  old. 
Semi-steel  has  been  used  in  small  foundries 
without  anv  scientific  basis  for  many 
years,  while  the  pressure  die  casting 
originated  some  35  or  40  years  ago.  The 
important  point  is  that  progress  was 
desultory  until  just  recently,  but  now  our 
foundries  are  thoronghly  enteiiirising  and 
up  to  date,  and  thns  we  have  another 
British  industry  which  is  quite  able  to  face 
competition  anywhere  and  with  anyone. 
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NEW  GERMAN  METALLURGIC 
PROCESS. 

The  attention  of  metallurg-ists  lias  been 
attracted  to  a  process  recently  invented  in 
Germany  which,  it  is  declared,  furnishes  a 
simple,  rapid,  and  effective  method  of 
separating  alloys  into  their  metal  com- 
ponents and  extracting  metals  from 
mineral  ores.  This  process  is  said  to 
present  many  advantages  over  the  method 
hitherto  employed  of  melting  alloys  and 
separating  metal  components. 

According  to  this  process,  writes  the 
representative  in  Berlin  of  the  United 
States  Department  of  Commerce,  the 
metals  treated  with  the  catalytic  agent  go 
into  solution  in  a  very  short  time,  the 
treatment  of  big  blocks  of  metal  being 
effected  in  less  than  30  minutes.  Out  of 
the  solution  thus  obtained  the  various 
metals  are  dissected  by  the  employment  of 
simple  methods  of  chemical  reaction, 
which  permit  the  retaining  of  the  metals 
one  by  one.  The  product  first  obtained 
is  in  the  form  of  a  muddy  sediment  which, 
after  being  dried,  yields  a  metal  powder 
ready  to  be  used  or  melted  in  crucibles,  or 
to  be  treated  by  electrolytic  process. 
Metals  and  concentrated  ores  can  be 
treated  in  the  came  way,  although  they 
require  one  or  two  more  operations  than 
pure  metal  alloys.  It  is  stated  that 
the  catalysator  employed  can  be 
bought  in  the  open  market  in  any  quantity 
required,  the  greater  part  of  it  being 
recuperated  in  the  process  and  used  again. 

It  is  claimed  that  this   process  offers 
many  advantages  over  the  present  methods 
employed.    The  general  expenses  involved 
are  declared  to  be  relatively  small.  The 
installation    and    appliances     are  quite 
simple.      The  elimination  of  the  melting 
process  does  away  with  the  outlay  for  coal 
for  that  purpose.    It  is  further  declared 
that  the  workmen  necessary  require  no 
special  experience.      The  process  is  sus- 
ceptible of  being  emiiloyed   on   a  large 
scale,  quite  a  number  of  charges  being 
treated  at  a  time.    The  apparatus  can  fur- 
thermore be  constructed  to  work  contin- 
uously, being  served  in  series  by  the  same 
gang  of  workmen  at  the  same  time,  thus 
reducing  to  a  minimum  the  manual  laboui' 
required. 

It  is  asserted  that  the  process  is  effective 
with  any  number  of  metal  components, 
every  metal  being  recuperated  separately, 
and  in  the  case  of  concentrated  mineral 
ore  every  component  metal  part,  be  it 
silver,  antimony,  tin,  lead,  nickel,  or 
copper,  being  letained  one  by  one  in  the 
purest  form. 

The  inventor  of  this  process  is  an 
engineer  of  many  years'  experience.  It 
further  appears  th^it  he  has  developed  a 
new  process  for  the  electrolytic  treatment 
of    metals,    which    is  said  to  be  much 


simpler  than  the  methods  hitherto 
employed.  This  new  method  enables  one 
to  procure  copper  wire  directly  out  of  the 
electrolytic  bath,  thereby  eliminating  the 
melting  down  of  the  electro  blocks 
obtained  under  the  old  process,  the  rolling 
of  the  blocks  into  plate,  and  drawing  into 
wire.  It  is  claimed  that  this  process 
accomplishes  an  immense  saving  in  coal, 
wages,  and  time,  and  while  some  necessary 
improvements  in  the  appliances  remain 
to  be  perfected,  the  principal  problem,  it 
is  said,  has  been  solved  in  a  most  satis- 
factory way. 


THE  ART  OF  MANAGEMENT. 


Messages  to  the  engineers  of  America  by 
Messrs.  Dexter  S.  Kimball  and  Calvin  W. 
Rice,  of  the  American  Society  of 
Mechanical  Engineers,  were  broadcast 
from  the  General  Electric  Station, 
Schenectady,  N.Y.,  recently.  An  audi- 
ence of  several  hundred  gathered  in  the 
General  Electric  hall,  provided  with 
amplifiers,  to  listen  to  the  addresses, 
which  were  heard  at  points  as  widely  dis- 
tant as  San  Francisco,  Havana  and  the 
City  of  Mexico. 

"  The  ease  and  promptness  with  which 
the  public  as  a  whole  becomes  accustomed 
to  and  takes  advantage  of  the  work  of  the 
engineer,  using  the  term  in  a  broad  sense, 
is  almost  startling,"  said  Mr.  Kimball  in 
liis  address.  "  Surprise  at  and  fear  of 
radical  innovations  in  transportation  and 
j)rivate  service  ([uickly  give  way  to  blase 
indifference,  followed  instantly  by  all 
manner  of  criticism  that  these  things  are 
not  better  constructed  and  managed. 

"  The  world  in  a  way  has  always 
()])tai7ied  as  much  engineering  talent  as 
it  demanded.  It  is  true  that  the  engineer 
and  inventor  have  had  a  tremendous  influ- 
ence in  changing  man's  environment  and 
in  making  this  old  earth  comfortable  and 
more  habitable;  but  it  is  also  true  that 
these  same  engineers  are,  to  a  large 
extent,  products  of  their  own  surround- 
ings, and  much  of  their  progress  has  been 
made  by  supplying  wants  created  by  the 
public. 

"The  engineer  most  naturally  applied 
his  scientific  method  to  constructive 
engineering,  and  it  has  become  second 
nature  with  him  to  collect  data,  to  analyse 
the  same  and  to  plan  work  and  predict 
results  on  this  solid  basis.  But  the 
administration  of  modern  industry  has 
come  to  require  a  considerable  knowledge 
of  constructive  art,  and  the  natural 
tendency  to  seek  a  solution  of  the 
problems  of  administration  on  the  basis  of 
accumulated  knowledge  rather  than  on  an 
(  ni])irical  basis  has  made  one  opportunity 
for  the  engineer  that  has  carried  him  far 
i5fi(>ld  and  brouglit  him  closelv  in  toucli 
with  the  administrative  side  of  both 
private  and  national  affairs. 


"  To  this  new  tield  he  has,  qujc 
naturally,  brought  the  analytical  methig 
of  his  calling,  and  the  art  of  managenn  f 
bids  fair  to  be  placed  on  a  much  nue 
rational  basis  because  of  his  labours  d 
this  new  field  of  activity.  Compilati.i, 
analysis  and  prediction  are  the  metlus 
he  is  employing,  and  stiipped  of  all  s 
technical  terms  and  high-sounding  till, 
so-called  efficiency  engineering  r 
scientific  management,  and  its  coi-rel;  1 
blanches  represent  an  effort  to  raise  In  - 
iioss  manageir.ent  of  all  kinds  from  c 
vague  empirical  basis  on  which  it  av  j 
rests  and  place  it  on  a  scientific  footilsf  | 
comparable  with  modern  construe^  e 
processes. 

"  Efficiency  is  not  the  sole  criterion  ly 
which  industrial  phenomena  are  to  e 
finally  judged.  Whether  we  will  il  r 
not,  industry  is  being  looked  upon  m  e 
and  more  as  a  means  of  supporting  hunn 
existence  and  less  as  a  means  of  crea1  j 
individual  or  co-operative  dividends.  ]e 
most  efficient  kind  of  factory  for  e 
creating  of  dividends  would  be  equij  iid 
with  the  highest  order  of  labour-saA  g 
machinery  and  management  and  opera  d 
by  slaves. 

"  The  influence  of  this  new  study  a 
the  engineer  himself  will  be  far-reachnj-, 
for  he  must  di-aw  his  basic  facts  for  t  s 
work  not  only  from  his  own  field  if 
engineering,  but  also  from  econom  ), 
accounting,  ijsychology  and  other  scieiits 
which  heretofore  he  has  known  littl  'lr 
nothing  about  or  has  ignored.  And  I  > 
has  brought  him  very  close  to  the  pivcil 
problem  of  our  civilisation,  namely,  e 
fair  and  equitable  distribution  of  e 
wealth  which  he  is  so  instrumental  n 
creating. 

"  In  fact,  as  we  look  back  even  a  k 
years  the  philosophies  of  engineering  ,  d 
manufactuiing  as  then  practised  s('ii 
very  inadequate  indeed,  and  the  theo 's 
of  management  of  yesterday  are  rapiiT 
passing  into  obsolescence.  We  are  say 
in  need  of  a  new  type  of  indust  il 
philosophy  and  new  methods  of  distri  i- 
tion.  We  are  in  need  of  a  new  typeif 
industrial  leader,  and  I  believe  that  if  e 
comes  at  all  in  the  near  future  he  -U 
come  from  the  ranks  of  the  engineer,  i\i>  h 
using  the  term  in  the  broadest  sense. 


DEMAND  FOR  MOTOR  TRUC  5 
IN  SYRIA. 

MoTOK  trucks,  especially  those  wit  ha 
capacity  of  2  and  o  tons,  have  prod 
(Ifei  tive  competitors  to  wheel  carts  :d 
railways  for  transportation  of  both  j 
sengers  and  merchandise,  pai-ticulav 
over  the  mountain  roads.  While  0 
trucks  are  now  registered  in  the  Damasis 
district,  the  demand  for  such  veliiiB 
still  exists,  though  to  a  limited  extentjlt 
present,  owing  to  the  overstocked  maii't 
and  business  depression. 

Motor  ti-ucks  are  plying  between  Beilit 
and  adjoining  localities,  thus  assnrj? 
regular  service.  In  order  to  meet  lis 
competition  the  railway  company  »s 
decided  to  establish  an  automobile  fiak- 
l)ortation  service  for  passpngers  and  nr- 
chandise  to  run  between  Beiiut  ;d 
Damascus.  69  miles;  also  between  Beijlt 
and  Sidi.n.  29  miles;  and  between  Beilt 
and  Ti  ipoli.  5(i  miles.  The  motor  vehicps 
have  been  ordered  in  France.  ' 
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Standard  Diesel  Engines. 


iERE  is  abundant  evidence  that  the  heavy 
.  engine  has  outlived  the  prejudice  of  a  few 
afs  ago.  This  prejudice  was  to  some  extent 
derstandable,  because  an  engine  that  iff 
ccessful  for  land  work  does  not  invariably 
ve  satisfaction  as  a  unit  for  marine  pro- 
ilsibn,  but  the  Diesel  engine  may  be  said 
have  "arrived,"  and  some,  at  least,  of 
e  objections  of  a  few  years  ago  are  no  longer 
aable — about  2,000,000  tons  deadweight  of 
)tor  vessels  are  now  in  service.  Modified 


General  Vievv  of  Works 


„pes  of  Diesel  engines  are  being  experimented 
th  for  motor  vehicle  and  other  work,  but 
i^e  greatest  advance  has  been  made  with  the 
wine  Diesel  engine.    It  is  gratifying  that 
I'itish  engineers   have    been  enterprising 
I,  this  field  and  one  pioneer  firm  which  lias 
j.en  eminently  successful  is  the  North  British 
fCsel    Engine    Works    Ltd.,  Whiteinch, 
asgow.    Instead  of  being  satisfied  with 
e  manufacture   of   an   already  existing 
l^sign  of  engine  under  licence  this  firm 
I  Idly  designed  a  type  incorporating  some 
I  w  features,  and  showed  their  confidence 
T;  standardising  it.    It  was  an  innovation, 
ut  only  in  Diesel  engine  building   but  in 
ijirine  engine   work  altogether   to  ado])t 
Lantity  production  methods  and  especially 
»'tlie  manufactui'e  of  engines  of  the  relatively 
power  of  2,330  i.h.p.,  and  the  buildeis 
e  to  be  congratulated  on  the  successful 
[,-iiden   voyage    of   the    m.v.   "  Domala  " 
Jim    London    to    Bombay     and  back, 
jiis  ship,  the  first  to  be  fitted  with  these 
^-tndard  engines,   --ecently  completed  the 
'l^and  voyage  and  the  ]n'opelling  machinery 
|Ve  a  very  satisfactory  p'-rformance.  The 
j  erage  consumption  of  oil  per  24  hours  at  a 
f.Jed  of  I3i  knots  was  only  19  tons,  which 
I'^ans  that  on  the  voyage  to  Bombay  and 
ok  a  saving,  on  the  basis  of  the  present 
ce  of  coal  and  oil,  of  £2,000  in  fuel  costs 
■3  effected. 

iteworthy  War  Work. 

/The  N.B.  Works  have  just  recently  got 
I '0  their  stride.    When  war  broke  out  the 
irks  were  not  complete,  but  during  the 
I  T  period  the  engines  built  fo.-  the  Admiralty 
mprised  engines   for   drifters,  gunboats, 
^boats,  patrols,   submarines,  destroyers 
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and  standard  ships,  a  programme  which 
practically  covered  the  whole  range  of 
marine  engine  construction.  It  was  only 
after  the  armistice  that  it  was  possible  to 
specialise  in  Diesel  work,  although  the 
whole  plant  had  been  laid  down  with  this 
specific  intention  in  view. 

The  standardised  engine  is  an  eight- 
cylinder  set,  with  cylinders  2f5i  in. 
diameter  and  47  in.  stroke,  the  designed 
power  of  2,330  i.h.p.  being  developed 
at  96  r.p.m.  The 
"  Domala  "  specifi- 
cation called  for 
machinery  equivalent 
to  4,500  steam  indi- 
cated horse-power,  and 
in  order  to  reach  this 
figure  without  in- 
ceasing  the  cylinder 
diameter  beyond  that 
which  they  desired  to 
go  in  their  first  engines, 
the  manufacturers  de- 
cided to  construct 
them  with  separate  air 
compressors  so  as  to 
give  a  higher  shaft 
horse  power  than 
would  be  possible  if 
the  air  compressors 
for  injection  air  were 
flirectly  driven  off  the 
new  engine. 

Valve  Mechanism. 

On  the  engine  itself  there  are  no  ac- 
cessory pumps  except  the  fuel  pumps. 
A  brief  description  of  the  camshaft 
and  valve  mechanism  of  the  N.B.  engine 
should  be  of  interest.  As  the  camshaft  is 
below  the  top  of  the  cylinder  covers  short 
vertical  2)ush  rods  are  used  for  operating  the 
valve  levers.  The  camshaft  is  driven  through 
a  two-to-one  spur  gear  on  the  shaft  and 
through  a  vertical  shaft  with  a  helical 
drive  top  and   bottom.      In    the  cylinder 


rovers  are  the  valves  for  air  admission,  fuel. 
exhaust]]and  starting  air,  and  also  the  relief 
valves.  The  horizontal  valve  levers  are 
actuatedyfrom  the  cams  by  the  short  push 
rods^  mentioned  above,  these  rods  having 
rollers  at  the  bottom.  For  each  valve  there 
are  two  side-by-side  cams  to  allow  for  ahead 
and  astern  running,  and  the  camshaft  has 
to  be  moved  fore  and  aft  before  reversing.  - 
The  valve  mechanism  of  the  N.B.  engine 
i.'ri  of  special  interest.  In  the  accomj^anying 
illustration  the  short  vertical  push  rods  B, 
C,  D,  E  operate  respectively  the  air  inlet, 
start  ng,  fuel,  and  exhaust  valve  levers, 
roller  guides  being  provided  at  the  bottom  of 
the  push  rods.  The  two  side-by-side  can^s 
for  the  operation  of  each  of  the  valves  are 
very  clearly  seen.  The  principle  involved 
in  reversal  is  to  lower  the  whole  camshaft 
out  of  contact  with  the  cams,  then  move  it 
fore  and  aft  so  as  to  bring  the  astern  cams 
below  the  valve  lever  rolleis,  and  finally  to 
lift  up  the  camshaft  again  in  contact  with  the 
rollers.  In  order  to  effect  this,  the  camshaft 
A  runs  in  bearings  F,  the  blocks  of  which 
are  provided  with  arms  G.  These  arms  are 
capable  of  swinging  on  pins  in  brackets 
attached  rigidly  to  the  engine.  Below  the 
camshaft  is  a  layshaft  H  carrying  eccentrics 
K  under  each  bearing  block,  and  thus 
supporting  the  camshaft.  The  bearings  in 
which  the  layshaft  is  carried  are  supported 
in  brackets  fixed  to  the  engine. 

Reversing. 

As  shown  in  the  illustration,  the  camshaft 
is  in  the  ahead  position.  To  reverse,  the 
reversing  lever  is  moved  to  the  active 
position,  when  a  MacTaggart  and  Scott 
direct-acting  reversing  ergine  by  means 
of  rack  and  pinion  makes  the  lay- 
shaft  rotate.  In  the  first  120  deg.  of  this 
rotation  the  eccentrics  K  cause  the  camshaft 
to  fall  about  2  in.,  so  that  all  the  cams  come 
out  of  contact  with  the  rollers  on  the  push 
rods.  During  the  next  120  deg.  the  cam- 
.  shaft  remains  approximately  at  the  same 


General  View  in  lower  Machine  Shop  during  war  period,  showing  miscellaneous  work  in  progress 
of  construction.    This  photograph  shows  different  types  of  Submarines  and  Aero  Engines  and  parts, 
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level,  but  now,  owing  to  a  roller  moving 
in  the  scroll  P,  it  is  moved  fore  and  aft, 
this  roller  being  attached  to  a  toothed  quad- 
rant operating  through  a  circular  rack  on  the 
camshaft     The  reason  there  is  no  fge  and 


The  camshaft  is  now  in  the  correct  position 
for  starting  up,  and  the  control  levers  are 
brought  to  theT  bottom  position,  the  main 
valves  being  thus  opened  to  allow  air  to 
enter  small  cylinders  attached  to  the  bottom 


Back  View  of  one  of  the  2,330  i.h.p.  North  British  Diesel  Engines  on  the  Test  Bed. 


aft  movement  of  the  camshaft  during  the 
first  120  deg.  is  that  the  scroll  is  parallel 
for  this  period.  For  the  final  120  deg.  the 
eccentrics  K  lift  the  camshaft  up  to  its 
normal  level,  the  cams  then  being  in  contact 
with  the  rollers.  So  that  the  bearing  blocks 
for  the  camshaft  may  remain  in  contact 
with  the  eccentrics  below  them  in  the  normal 
running  position,  a  link  is  provided  at  each 
end  of  the  camshaft  with  bearings  on  both 
cam  and  layshafts.  It  should  be  noted  that 
when  the  cams  are  in  the  working  position, 
the  axes  of  the  camshaft,  the  layshaft,  and 
the  eccentrics  lie  approximately  in  the  same 
vertical  plane.  Bearings  for  the  camshaft 
are  an'anged  between  each  pair  of  cylinders 
as  well  as  one  at  each  end,  and  these  are  all 
pivoted  in  the  same  way. 


of  the  push  "rods  actuating  the  air  starting 
valves,  and  thus  bringing  the  rollers  at  the 
bottom  in  contact  with  the  cams.  As  the 
master  valve  is  open,  compressed  air  now 
enters  the  cylinder  })ositioned  to  receive  it 
and  the  engine  starts.  The  engine  is  allowed 
to  run  on  fuel  after  several  revolutions  on 
air,  the  control  levers  being  pushed  up  one 
at  a  time,  thus  putting  the  air  starting 
valves  out  of  operation  by  shutting  off  the 
compressed  air.  The  engine  is  speeded  up 
by  moving  the  control  levers  upwards. 

The  N.B.  Diesel's  Shops. 

We  do  not  believe  it  is  strictly  correct  io 
say  that  more  superior  workmanship  and 
]ilant  are  necessary  for  Diesel  engines  than 


for  reciprocating  or  turbine  engines.  Kia 
bility  and  economy  in  operation  are  essciiia 
features  of  every  satisfactory  proji  li: 
engine.  A  new  works  built  for  the  s]  i  ;i 
purpose  of  manufacturing  a  special  typ 
engine  has'^the  advantage  of  being  al)li 
arrange  the  layout  of  the  whole  works 
the"!  equipment  of  each  shop  in  ord'  ito 
ensure  satisf actor j'  production.  The  \  k- 
we  are  considering  are  wholly  except  nai 
in  this  respect,  and  the  visitor  is  imprejeci 
with  the  facilities  in  every  department  Ijth 
for  manufacturing  and  handling.  The  i  .ii. 
sho]i.  in  which  all  the  heavy  work  is  caijed 
out,  is  350  ft.  long  and  70  ft.  wide,  ar'  i 
equipped  with  two  overhead  electric  travcjnL 
cranes,  each  of  75  tons  capacity.  ThercLi. 
also  two  travelling  cranes  of  6  tons  caiitjt} 
affixed  to  the  side  of  the  shop  and  travejcg 
its]^whole  length.  In  [the  building  a 
two-storey  gallery  on  the  top  floor  o: 
which  (  are  many  comparatively  li? 
machines  also  an  inspection  shop) 
smaller  parts  and  a  jig  and  tool  store.  T 
is  another  large  building  300  ft.  long, 
bay  of  which — there  are  three — is  36  ft.  \!ie. 
The  annexe  on  the  left  in  the  illustre 
showing  the  general  view  of  the  works 
store  for  small  parts. 

Mention  may  be  made  of  the  150-ton  ctne 
at  the  side  of  the  wharf  for  lifting  enj 
on  board  ship  ;   the  wharf  is  about  9( 
long  and  has  a  basin  about  120  ft.  wic 

Every  shop  in  the  works  has  a  sp 
interest.  There  is  a  splendid  power  h< 
in  vliich  two  air  compressors  are  insts 
one  use  for  these  being  for  the  power  halu 
in  the  smith's  shop.  In  this  depart) 
flanges  and  other  parts  are  punched 
in  dies,  a  feature  being  that  the" 
practiealy  no"  waste,  the  core  being 
each  time  forTa  smaller  size  flange, 
pattern  shop  is  interesting  because  frei 
machine  equipment  the  sawdust,  shavigs, 
etc.,  are  removed  by  under-floor  su|on 
pipes,  an  installation  fitted  up  by  I^It  rs. 
Keith  and  Blackman.    The  machines  iijhe 
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pattern  shop  are  driven  from  a  line  : 
under  the  floor  level,  which  gives  the 
a  very  orderly  appearance  besides  givinj 


Grinding  Machine  on  Boring  Bar, 
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Gear, 
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;Im8ximuni  of  floor  space  for  constructing 
large  work. 

Scientific  Planing. 

The  entire  works  system  has  been  well 
\  thought  out  and  every  conceivable  device 
I  and  i^rocedure  adopted  to  facilitate  produc- 
!  tion  with  as  little  left  to  the  human  element 
as  possible. ^The^planning  office,  which  is 
controlled  by ^ the  works  manager,  issues  all 
work 'and  considers  every  machining  opera- 
tion before  '  the  3  castings   come   from  the 


Cylinder  Head  Boring  Jig. 

foundry.  Thus  in  the  interval  from  the 
commencement  of  the  patternmaking  to 
the  arrival  of  the  casting  there  is  ample  time 
to  design  and  construct  jigs.  It  is  rather 
unusual  to  place  the  tool  room  on  a  produc- 
tion basis,  but  it  is  without  doubt  a  valuable 
help  to  proper  C03ting  ;  trace  is  kept  of  every 
jig  and  tool  in  the  tool  shop ;  the  extent 
of  the  jigging  system  is  quite  wonderful,  the 
firm  having  found  it  profitable  to  make 
complicated  jigs  for  parts  few  in  number. 
This,  as  we  said  earlier,  is  a  notable  departure 


CORROSION  OF  FERROUS 
METALS.* 

By  Sir  Robert  Abbott  Hadfield,  Bart., 
D.Sc,  D.Met.,  F.R.S.,  M.Inst.C.E. 

In  1916  a  committee  was  formed  of  members 
of  the  Institution,  under  the  chairmanship 
of  the  late  Sir  William  Matthews,  K.C.M.G., 
to  investigate  the  subject  of  the  Deterioration 
of  Structures  exposed  to  Sea  Action.  The 
investigation  comprised  14  types  of  ferrous 
materials,  divided  into  four  main  sections  : — 
Section  I. — Irons  {Rolled  and  Forged). 

(a)  Wrought  iron. 

(6)  Swedish  charcoal  iron. 

(c)  "  Armco  "  iron. 

Section  II. — Carbon  Steels. 

(a)  Mild  steel  with  low  manganese  and 

high  sulphur  and  phosphorus. 

(b)  Mild  steel  with  0-70  per  cent  man- 

ganese. 

(c)  Medium    carbon    steel    with  low 

sulphur  and  phosphorus. 

(d)  Carbon  steel   containing  0-40  per 

cent  carbon. 
Section  III. — Special  Steels. 

(a)  Mild  steel  vv'ith  0-50  per  cent,  copper. 
(6)  Mild  steel  with  2-00  per  cent  copper, 
(c)  Nickel   stetl   containing    3-50  per 

cent  nickel. 
{d)  Nickel  steel   containing   36-0 )  per 

cent  nickel. 


*  Abstract  of  a  paper  reftfi  to  the  Institution  of" 
Civil  Engineers 
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from  the  usual  marine  practice.  The  old  and 
slow  method  of  erecting  the  columns  on  the 
soleplate  and  marking  bolt  holes  in  place, 
for  instance,  is  eliminated,  as  holes  in  both 
the  column  faces  and  bottom  flanges  are 
bored  by  the  aid  of  jigs  ;  apart  from  produc- 
tion costs  being  reduced  by  this  means,  the 
practice  is  valuable  as  it  renders  all  parts 
interchangeable,  thus  there  is  no  difficulty 
hi  supplying  spare  parts  for  an  engine  in  a 
distant  port.  The  Newall  system  of  gauging 
has  been  adopted  throughout  the  works. 

As  might  be  expected  in  such  a  works  there 
are  some  very  fine  machines.  In  the  main 
shop  there  is  a  large  pit  planing  machine,  built 
by  Messrs.  Craven  Bros.,  Manchester,  for 
taking  work  up  to  30  ft.  long  and  35  ft.  wide. 
One  use  for  this  machine  is  the  j^laning  of 
engine  bedplates.  Cutting  speeds  up  to  60 
per  minute  -can  be  obtained  and  the  two  tool 
slides  fitted  to  the  rim  have  a  vertical 
movement  of  3  ft.  and  a  cross  traver&'j  of 
25  ft. 

Space  limitation  forbids  us  to  mention 
many  of  the  splendid  methods  adopted  for 
machining  parts  such  as  the  finishing  of  large 
crankshafts  on  a  72  in.  Loudon  lathe.  Even 
more  interesting  than  the  machines,  however, 
are  the  many  ingenious  yet  simple  devices 
that'  have  been  designed  by  the  works 
manager  for  specific  jobs  ;  indeed,  this  is  one 
of  the  most  outstanding  features  of  the 
works.  The  firm  is  not  satisfied  with  a 
machine  as  supplied  by  the  makers,  but 
modifies  and  alters  it  in  detail  to  perform 
special  duties  satisfactorily.  Consider,  for 
instance,  the  method  of  finishing  cylinder 
liners.  The  firm  was  convinced  that  more 
satisfactory  results  would  be  obtained  at  less 
cost  by  grinding  the  liners,  and  a  special 
jig  was  made  and  fitted  to  the  boring  bar 
of  the  machine,  as  will  be  seen  from  the 


(e)  Chromium  steel  containing  13-50 
per  cent  chromium  (known  as  non- 
rusting  steel). 

Section  IV. — Cast  Irons. 

(a)  Cold -blast  cast  iron. 

(b)  Hot-blast  cast  iron. 

These  are  represented  by  1,330  separate 
specimens,  the  dimensions  of  which  were 
fixed  by  the  Committee — viz.,  24  in.  long, 
3  in.  broad,  and  ^  in.  thick.  Nine  hundred 
and  fifty-five  of  these  have  already  been 
allocated  by  the  Committee.  The  materials 
were  prepared  in  the  "  as  rolled  "  condition, 
but  to  obtain  evidence  of  the  effect  of  the 
oxide  skin  produced  in  rolling,  an  additional 
set  of  specimens  was  prepared  in  the  case  of 
two  of  the  carbon  steels.  One  bar  of  each 
material,  excepting  the  cast-iron  specimens, 
was  heat-treated  so  as  to  obtain  representa- 
tive test  data  of  their  best  possible  physical 
properties. 

The  following  tests  were  carried  out  under 
the  author's  direction  at  the  Hadfield 
Research  Laboratory,  Sheffield,  on  a  total 
number  of  182  test-pieces  : — 

(1)  Analyses  for  all  the  elements  present. 

(2)  Tensile  tests  on  test-bars  cut  in  the 

longitudinal  direction. 

(3)  Fremont  shock  tests  in  both  longitu- 

dinal and  transverse  directions. 

(4)  Izod  shock  tests  in  the  longitudinal 

direction. 

(5)  Brinell  hardness  numbers. 

(6)  Photomicrographs  in  both  longitudinal 

and  transverse  directions, 
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illustration.  The  drive  is  from  a  motor 
carried  on  channels  suj)ported  from  the 
standard  of  the  machine.  Power  is  trans- 
mitted by  a  belt  to  the  geared  pulley  on  the 
boring  bar  and  thence  from  the  "^intemal 
gear  and  pinion  to  the  grinding  spindle.  A 
hand  feed  is  fitted  to  allow  for  adjusting 
the  diameter  of  the  bore.  The  operations  of 
boring  and  grinding  are,  of  course,  carried 
out  at  one  setting.  While  the  grinding  head 
and  spindle  can  be  readily  detached,  the 


Fuel  Pump  Body  Drilling  Jiu. 

geared  pulley  always  remains  on  the  bar,  as 
it  does  not  interfere  with  ordinary  work. 

Before  termmating  this  brief  description 
of  an  extremely  modern  works,  attention  may 
be  drawn  to  the  fart  that  welfare  work  has 
in  the  organisation.  There  is  a  social  and 
recreation  association,  which  is  controlled 
by  a  representative  committee  elected  by  the 
staff  and  workmen  and  i^resided  over  by  the 
works  manager.  There  are  tennis  courts 
inside  the  works  grounds,  and  clubs  have 
been  formed  for  practically  all  indoor  and 
outdoor  sports.  There  is  also  a  literary 
society,  a  choir  and  ambulance  corps. 


(7)  In  the  case  of  a  certain  number  of 
tensile   test-bars   from   the  various 
specimens,  detailed  elongation  figures 
were  obtained,  partly  with  a  view  to 
ascertain  the  effect  of  strain  on  the 
corrodibility  of  the  different  types  of 
material.    Some  data  are  given  for 
"  Armco  "  iron  which  forms  ore  of 
the  series,  showing  that  the  strained 
material    is    more    subject   to  acid 
corrosion  than  the  unstrained.  One 
set  of  test-bars  is  to  be  immersed  in 
the  sea  at  Plymouth  to  see  if  the 
mechanical  properties   are  impaired 
after  a  long  immersion.    The  micro- 
graphic  examination  affords  an  oppor- 
tunity to  investigate  the  action  of 
corrosion  from  the  point  of  view  of 
microstructure. 
In  the  case  of  the  non-rusting  ste?l  included 
in  the  series,  data  show  that  the  resistance 
of  this  steel  to  corrosion  when  almost  con- 
stantly wetted  by  sea-sjDray  depends  on  its 
physical  constitution. 

The  author  discussed  the  various  theories 
of  corrosive  action  and  the  behaviour  of 
special  materials,  and  referred  to  the  work 
of  previous  investigators,  specially  those 
concerned  with  the  materials  of  a  similar 
nature  to  those  included  in  the  present 
research.  The  beneficial  effect  of  copper 
has  not  yet  been  fully  established,  and  the 
addition  of  copper  to  steel  for  the  purpose  of 
preventing  or  mitigating  corrosion  would 
not  generally  be  advisable. 

(Oontinued  on  pac/e  S^J 
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SOME  COMPARAIIVE  COMMENTS  THEREON  FROM  PRACTICAL  EXPERIENCE. 


The  author's  opinion  is  that  in 
England  much  gieater  use  coukl  be 
made  of  powerful  eighi -coupled  engines — 
with  additional  idle  nxles  if  necesary,  on 
account  of  axle-weight  limits,  or  even  10- 
coupled — tog-ether  with  high  capacity  (and 
comparatively  low  tare)  wagons,  on  coal 
and  similar  traffic  in  large,  compact  loads 
for  reasonahly  long  hauls.  Great 
economies  in  the  occupation  of  cong-ested 
main  lines,  coal  and  oil  consiimpiion ,  re- 
pairs, and  in  enginemen's  and  other's 
time,  could  then  be  effected. 

Methods  of  Designing, 

The  American  system,  where  locomotive 
builders  supply  engines  to  geiieial  instruc- 
tions, without  the  railway  concerned 
furnishing-  fully  detailed  drawing  before 
the  engines  are  constructed,  is  not  so  satis- 
factory as  where  the  whole  of  the  design, 
including  the  details,  is  in  the  hands  of 
the  railway.  It  results  in  important  itenrs 
which  could  with  advantage  be  made  the 
same  on  different  (dasses  of  engines  on  the 
same  railway,  frequently  not  being"  so 
made,  and  in  smaller  details  such  as  lamp 
brackets,  engine  and  tender  couplings, 
hoses,  etc.,  which  for  obvious  reasons 
should  be  identical  throughout  a  ])aiti(  u- 
lar  railway,  often  being  supplied  with 
variations  on  different  orders,  and  which, 
in  some  cases,  differ  on  the  engines  of  le- 
peat  orders  of  one  design. 

Subject  to  the  amount  of  control  indi- 
cated above,  the  biiilders  supply  to  a  gi'eat 
extent  what  is  most  suitable  from  their 
own  point  of  view,  in  the  way  of  axle- 
boxes,  springs,  coupling  rods,  brake  gear 
and  similar  parts,  and  this  leads  to  con- 
siderable unnecessary  variation ;  thus,  . 
maintenance  and  service  suffers  for  the 
sake  of  first  cost.  Designs  made  without 
full  knowledge  of  all  the  conditions  to  be 
met,  or  hot  fully  considered  from  the 
maintenance  point  of  view,  should  never 
be  placed  on  any  railway.  Engines 
desigiied  with  the  view  to  their  economical 
repair  (anfl  long  wear  in  service)  save  the 
extia  cost  of  such  designing  the  first,  time 
that  repairs  of  any  extent  are  carried  out. 

Boiler  Power. 

The  American  practice  of  providing  a 
larger  proportion  of  boiler  capacity  for  a 
o'iven  cylinder  capacity  than  in  British 
practice  is  the  better  policy,  and  even 
after  allowing  for  the  generally  inferior 
quality  (in  respect  of  size,  not  necessarily 
composition)  of  coal  used  in  Ameiica, 
there  is  still  a  larg-e  difference.  It  may  be 
said  that  the  British  practice  is  to  employ 
relatively  large  (ylimbrs,  in  order  to 
obtain  ecenomy  by  u-Iiil;  ;i  very  early  cut- 
off, by  this  means  the  »  ylinders  are  worked 
proportionally  to  the  steam  production  of 
the  boiler.  In  this  way  a  large  jjropor- 
tioned — and  therefore  heavy  and  costly — 
engine  is  not  made  full  use  of,  and  exerts 
only  a  part  of  its  nominal  power  for  sus- 
tained periods. 

*  From  a  paper  lead  by  Mr.  P.  C.  Dewlmi'st, 
Locomotive  Carriage  and  Waj;on  Superiiitniulont, 
Jamaica  Govorument  Railways,  to  the  Institution 
sf  Mechanical  Engineeis, 


The  general  effect  on  the  British  loco- 
motive, until  recent  years,  has  been  that 
engines  dropped  behind  in  I)oilei-  capacity 
until  only  the  full  iu)minal  cylinder  capa- 
city was  equal  to  meeting  the  demands  of 
t  rathe,  with  the  consequence  that  boilers 
were  overtaxed,  and  the  economy  which 
might  have  been  obtained  from  the  rela- 
tively large  cylinders  was  probably  lost  by 
the  reduced  l)oiler  efhcieney.  It  a  boiler 
is  provided  which  has  to  produce  abnost 
its  maximum  amount  of  steam  to  supply 
the  normal  denmnds  of  the  cylinders,  and 
has  to  be  "  thrashed  "  to  suit  heavy  loads, 
the  result  is  certain  to  be  wasteful  in  Ixith 
fuel  and  nmintenance. 

Dome  Position. 

The  dome  is  almost  always  located 
approximately  at  the  centre  of  the  boiler 
barrel  in  British  practice,  whilst  in 
America  it  is  most  often  on  the  last  ring 
next  to  the  tire-box.  Inasmuch  as  the 
dome  exists  for  the  purpose  of  nbtuiiiing 
the  driest  steam  possible  with  a  given 
height  of  water,  it  is  difhcult  to  see  a  suffi- 
ciently strong  reason  for  losing  part  of 
this  advantage  l)y  placing  it  near  the  point 
of  gieatest  ebullition. 

Further,  the  position  towards  the  lear 
is  a  gieat  disadvantage  when  starting  a 
heavy  train  up  a  steep  incline  chimney- 
first.  All  enginemen  naturally  prefer  to 
start  a  long-  severe  pull  with  an  ample 
supply  of  water,  and  the  effect  on  long 
boilers  of  striking  a  long  uphill  section  of 
1  in  30,  after  the  water-level  has  been 
properly  adjusted  on  the  level,  inevitably 
leads  to  priming,  if  the  dome  is  far  back, 
whereas  with  the  dome  further  forward 
the  effect  is  actually  a  lowering-  of  the 
water-level  there. 

Modern  An)erican  practice  ])roves 
emphatically  that  the  more  even  turning 
movement  obtained  from  three  or  four 
cylindei-s  in  one  tractive  g-roup  is  not  con- 
sidered by  them  to  be  worth  the  extra 
complication.  This  is  rather  surprising, 
as  a  few  years  back  four-cylinder  balanced 
compounds  were  much  in  favour.  Re- 
garding compounding  itself,  even  before 
the  vogue  of  the  four-(-ylinder  compound 
of  various  ty])es,  the  two-cylinder 
"  Cross  "  coni|)(>un(l,  with  its  large  cross- 
over receiver-pipe  in  the  smoke-box, 
eaijoyed  some  years  of  success,  but  eventu- 
ally the  L.P.  cylindei-  could  not  be  made 
sufficiently  large  to  nrovide  for  the 
increased  power  at  the  correct  ratio. 

Outside  Cylinders. 

The  jjlacing  of  the  cylinders  outside  has 
always  been  the  standard  Amei-ican  prac- 
tice, and  aftei-  many  changes  in  British 
piactice,  extending-  over  a  consideValile 
number  of  years,  the  inside  cylinder 
seemed  to  have  become  supreme,  the  ten- 
dency there  is  also  in  the  same  direction. 
Tlie  advantages  of  the  outsich'  position, 
namely,  the  absence  of  crank-axles,  the 
facility  witli  wliicli  ample  driving  axle- 
bearings  nniy  be  provided,  the  machinery 
being  outside  and  therefore  easih-  in- 
spected, oih'd  and  repaired  (especially  if. 


as  is  standard  in  America  and  now  becom 
ing  usual  in  hingland  and  the  Colonics 
etc.,  "Walschaei  t  valve  gear  is  empl(jy;.( 
and  the  valves  placed  over  the  cylinders) 
are  very  real  indeed,  especially' in  coiui 
ti  ies  Avhere  inspection  pits  are  .scarce. 

The  "nosing  "or  "boxing"  at  fhi 
front  end  of  outside  cylinder  engines  i 
considered  to  be  piincipally  due  to  (] 
insufiKcient  lateral  control  at  the  Ijoi^ii 
centre;  (2)  excessive  sideplay  of  (particu 
larly)  bogie,  also  axle-boxes  On  axles  am 
in  horns;  (:'>)  (a)  roll  of  driving-boxes  ui 
journals  due  to  brasses  having  worn  t^i 
large,  {{>)  diiving-boxes  knocking.  It  i 
naturally  observed  to  develop  quicker  aii(! 
become  inoie  pronounced  on  4-4-0  a.'K 
other  short  wheel-ba-se  engines;  cn  4-G-;\ 
4-8-0  and  4-8-2  types  even  when  ])adl\ 
run  down,  it  is  hardly  perceptible.  Tin 
"three-point"  or'  double-suspensio) 
hanger  type  of  swing  link  bogie  gives  th( 
least  opportunity,  in  the  author's  experi 
ence,  of  "nosing"  of  outside  cylindei 
engines,  as  is  to  be  expected  from  it. 
design. 

Boilers:  Construction  and  Materials. 

The  fundamental  principles  of  boilei 
construction  are  similar  in  both  Britisl 
and  Ainerican  practice.  The  Amerioai 
boiler  is  much  larger  than  in  British  prac 
tice,  but  this  is  mostly  a  factor  of  thf 
larger  locomotives  and  hence  larger  haul- 
ing capacity  of  the  American  locomotivt 
made  possible  by  their  considerably  man 
ample  loading  gauge.  Special  types  o: 
fire-boxes  are  used  in  American  practice 
but  this,  again,  is  a  factor  governed  by  the 
special  fuel  burnt  by  these  boilers.  Tk 
generally  larger  proportion  of  boiler  capa 
city  to  engine  power  in  Ainerican  practicf 
compared  with  British  has  been  com: 
niented  on  previously. 

Eliminating  these  three  phases  tht 
greatest  difference  is  in  the  material  used. 
In  British  practice  acid  steel  plates  are 
practically  always  used  for  barrels  and 
fire-box  shells,  while  in  America  basic 
steel  is  permitted  and  extensively  used. 
The  acid  process  steel  is  the  nioie  suit- 
able, although  it  is  fair  to  say  that  in  prac- 
tice the  only  deficiency  observed  iu  the 
basic  steel  has  been  the  greater  tendency 
to  pit  inside  the  barrel,  and,  to  a  less 
extent,  to  suffer  from  exteinal  corrosioi 
under  the  barrel  when  dampne.ss  ha? 
accumulated. 

The  greatest  difference  between  tht 
practice  of  the  two  countries  is,  of  course 
in  the  use  of  steel  for  fire-boxes  iiii 
America.  The  copper  box  is  superior  froii 
the  point  of  view  of  ease  of  maintenaiice. 
facilityolrepaii,  and  general  dei)en(lahility 
The  steel  fire-box,  however,  can  be  quitt 
successfully  iised  under  the  most  arduon- 
^eryice  conditions  and  in  British  patten 
boilers,  even  with  the  old  system  of  patch 
ing  when  necessary;  with  the  great  stride 
made  in  electric  welding,  however,  then 
now  seems  nothing  to  choose  between  tin 
two  materials  in  respect  to  repairs.  TIk 
(juestion  is  whether  the  extra  cost  of  th( 
copper  fire-box  is  justified  for  the  sake  o 
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U  greater  leliability  under  the  circum- 
I  ances  and  churacter  of  any  particular 
ji.ilway  and  its  services. 

Another  point  in  connection  with  tlie 
!,merican  boiler    is  the  elemination  foi- 
I'me  years  now  of  all  forms  of  crown-bai's 
lid  the  use  of  direct  radial  stays  instead, 
/he  write]-  is  quite  in  accord  with  this, 
I  eing-   no    sufhcient   advantage    in  the 
own-bars  to  offset  their  well-known  dis- 
I ivaiita.ges,  yiicli  as  scale  accumulation  and 
'_!fEculty  of  access ;  even  in  respect  of  the 
stribution  of  stresses  in  the  outer  shell - 
ip,  the  diiect  stays  are  siipei-ior.    Only  a 
uall  proportion  of  American  boilers  have 
•  elpaire  fire-boxes,  and  the  great  popu- 
j  rity  of  the  Belpaire  hre-box  in  British 
kractice  in  later  years  mostly  applies  to 
j'lilways  which  previously  used  crown- 
Urs,  whereas,  other  railways  which  were 
'  dng  round-topped  shells  and  direct  stays 
' ive  not,  as  a  rule,  adopted  the  Belpairf< 
5X  extensively. 

I  Prior  to  the  general  use  of  the  wide 
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iionnal,  not  Wootten)  fire-box,  with  its 
fecompanying  small  idle  trailing  wheel, 
rjie  between-frames  hre-boxes  were 
knerally  associated  with  the  wagon-top, 
;  nd  latterly  with  the  extended-wagon-top 
!\-pe  of  boiler,  in  order  to  obtain  increased 
|re-box  capacity,  and  increased  steam 
oace  above,  without  increasing  the  dia- 
meter and  therefore  the  weight  of  the. 
•liler  at  the  leading  end  ;  such  boilers  have 
i'ot  been  found  necessary  in  British  prac- 
fce,  the  nearest  approach  being  the  raised 
!  'e-bcs  type,  in  which  the  shell  was 
i'lised  a  few  inches  only  above  the  general 
j'  vel  of  the  barrel  top.  The  exception  to 
lis  rule  is  the  present  standard  Great 
I  ^estern  Railway  boiler  of  "  coned  "  type, 
l,hich  is  really  another  form  of  the  ex- 
i'lided-wagoii  to[),  and  it  is  curious  to  note 
[lat  its  use  came  into  vogue  about  the 
i^me  that  its  prototype  in  American  went 
i  it  of  favour. 

i  The  remaining  principal  difference  is  in 
iie  universal  use  in  America  of  steel  oi- 
jiarcoal  iron  for  tubes,  whilst  British 
!  ractice  is  still  to  use  brass  or  copper.  It 
f;  true  that  before  the  introduction  of 
I  ectric  welding  of  steel  tubes  to  the  fire- 
fox  tube-plate,  steel  tubes  were  much 
i  ore  difficult  to  keep  tight  and  rather  apt 
;i  fail  in  service  when  used  in  steel  fire- 
pxes ;  but  the  author  has  not  observed 
j  ly  difficulty  in  keeping  steel  tubes  tight 

I  copper  boxes,  and  hardly  sees  sufficient 
i  istiiication  for  the  use  of  brass  or  copper 
I'lbes  unless  it  be  in  respect  of  their  belter 
I )nductivity.  Some  experiments  in  actual 
i  orking  would  be  of  great  benefit  to  seitlt; 
Uis  question  definitely.  In  any  cveiii, 
•  iving  to  the  greater  heat  to  which  tubesi 
I  re  subjected  and  the  high  coefficient  of 
'cpansion  of  copper  compared  to  the  boiler 

arrel  it  is  inevitable  that  the  tube-plates 
1  ill  have  to  stand  far  greater  distortion 
Istween  cold  and  working  temperatures 
!  hen  copper  tubes  are  used  than  in  thel 
[ise  of  steel.    Another  point  in  favour  of 

-eel  tubes  is  that  thev  do  not  suffer  from 
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the  eroding  at  the  fire-box  end  just  inside 
the  tube-plate;  this  is  an  important  advan- 
tage with  engines  engaged  on  heavy  work 
at  long  cut-offs. 

A  very  great  amount  of  autogenous 
welding  is  now  practised  in  American 
boiler  work,  whole  fire-boxes  having  their 
various  parts  welded  up  so  that  no  laps 
or  rivets  exist  anywhere.  It  is  too  early 
to  pronounce  an  opinion  on  the  entire 
success  of  this ;  it  is  very  alluring,  and 
from  the  good  results  obtained  in  patching, 
fire-boxes  by  its  use,  appearances  were  all 
in  its  favour,  but  from  recent  reports  oif 
locomotive  boiler  explosions  in  the  U.S.A. 
by  the  Bureau  of  Locomotive  Inspection, 
it  would  offer  that  where  explosions  are 
(or  assumed  to  be)  caused  by  low  water 
the  welded  seams  in  or  near  the  crown 
give  out  in  a  manner  entirely  suggestive 
of  weakness ;  in  other  words,  shortage  of 
water  and  overheating  of  crown-plate-, 
which  in  fire-boxes  of  the  old  construction 
meant  the  bulging  and  sagging  of  the 
roof,  becf)ine  disastrous  explosions  when 
there  is  a  welded  seanr  in  the  ciown  which] 
becomes  overheated  and  consequently 
fails.  The  remedy  clearly  is  to  confine^ 
welding  to  patches  and  other  repairs  up  to 
half -sides,  or  at  any  rate  to  have  not 
welding  in  the  crown  sheet  or  its  adjacent 
attaclied  plates  as  this  has  proved  entirely 
unsafe. 

Expansion  Brackets. 

lirackets  corresponding*  to  the  simple 
and  effective  type  generally  used  on 
British  locomotives,  Fig.  1,  are  not  cus- 
tomary in  American  practice;  even  with 
l)oilers  having  fire-boxes  between  the 
frames  i  at  her  ri  ude  slips  capable  of  slid- 
ing along  llic  top  rail  of  the  bar  frame  are' 
nnjstly  used  (  I'^ig.  2),  although  a  later  type 
of  brackci-  a])jiioximately  to  the  British 
pattern  is  sometimes  used  on  engines  hav- 
ing fire-boxes  of  the  same  width  as  the 
outside  of  the  framing  and  set  over  thei 
top  of  the  frame  (Fig.  3). 

The  method  generally  adopted  with  the 
wide  fire-boxes  extending  over  the  frames, 
as  used  in  modern  practice,  is  to  support: 
it  by  thin  plates  (about  \  in.  thick)  fixed 
to   the   front   and  back  sections  of  the- 
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foundation  ring,  being  connected  to  the 
engine  framing  by  a  cross-stay  at  the  front 
end  and  by  the  back  drag-casting  at  the 
rear.  These  plates  are  certainly  a  simple 
and  inexpensive  method  of  carrying  the 
fire-box  end,  but  the  author  prefers  a 
definite  sliding  bearing  to  take  the  weight 
(:ff  \\\?  limiler,  although  such  plates  as  men- 
tioned are  a  good  method  of  holding  thel 
boiler  down  in  position,  in  addition  to 
plain  sliding  bearings. 

Circulating  Tubes  and  Brick  Arches. 

A  prominent  feature  of  present-day 
American  practice  is  the  use  of  circulating 
or  arch  tubes  (generally  three  in  number) 
in  the  fire-boxes.    These  tubes,  which  are 
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usually  y  in.  in  diameter,  extend  from  the 
lower  part  of  the  front  water-leg  to  the 
upper  part  of  the  back  one,  and  serve  the 
double  purpose  of  promoting  circulation 
and  supporting  the  brick  arches.  They 
fulfil  these  duties  effectually,  but  need 
careful  watching,  and  the  inside  of  the  tube 
must  be  cleaned  of  scale  with  a  special  tool 
fairly  frequently.  Undoubtedly  the  duty 
these  tubes  perform  is  an  onerous  one  as 
the  rate  of  ebullition  in  them  must  be 
very  great,  and  this  is  evidenced  by  their 
often  being  unable  to  stand  the  extra 
duty  entailed  when  oil  fuel  is  used ;  in  such 
cases  it  is  found  necessary  to  remove  them. 

Some  25  years  ago  similar  circulating 
tubes  were  used  to  a  larg'e  extent  on 
Ameiican  engines,  but  weie  afteiwards 
discarded,  apparently  on  account  of  main- 
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tenance  troubles ;  certainly  a  number  of 
accidents  were  caiised  by  one  end  coming 
adrift  under  pressure,  annough  the  author 
has  always  believed  this  to  be  mostly  due 
to  the  tubes  of  that  time  being  carried' 
from  the  front  water-leg-  t-o.  the  crown- 
plate  (near  the  back  end),  thiis  forming  a 
loop  between  two  surfaces  appioximately 
at  right  angles,  whereas  the  present  ones 
always  run  practically  straight  between  two 
opposing  surfaces.  There  does  not  appear 
to  be  an  absolute  necessity  for  the  tubes  as 
arch  supporters  except  for  very  wide  fire- 
boxes, and  on  the  remaining  point  as  to 
whether  the  better  circulation  obtained  is 
worth  the  increased  maintenance,  the 
author  has  not  yet  had  sufficient  experience 
with  them  to  offer  an  opinion. 

In  connection  with  brick  arches  it  is 
remarkable  that  for  many  years  they  were 
little  used  in  American  practice,  and 
practically  only  came  into  favour  again 
with  tlie  modern  reintributiou  of  cir- 
culating- tubes. 

(7'o    ht  continijed.) 


Tractohs  in  Holland. — Manufacturers  of  farm 
and  similar  tractors  have  finally  succeeded  in 
interesting  Friesland  and  other  north  Holland 
farmers  in  their  product,  and  have  done  a  fair  trade 
in  that  Line  during  the  past  year.  The  United 
States  furnished  53  out  of  tlie  102  tractors,  steam 
•iti'oel  iiiromotives  and  the  like  imported  last  year, 
uini-liiiis  nothing  in  this  class  the  year  before. 
With  till'  excepliun  of  a  few  machines  from  Great 
Britain  and  the  tractois  fi'om  the  United  States, 
practically  all  the  Dutch  imports  of  such  machinery 
have  come  from  Germany. 

Steam  Tractors  in  South  Africa.- — Tlie  general 
mananfv  of  South  Africa  Railways  states  that  a. 
luinibei-  of  new  rubber-tyred  tractors,  recently  intro- 
duced in  connection  with-:  the  cartage  work  in 
.Johannesburg,  are  proving'  very  successful.  The 
load  hauled  by  them  averages  70  tons  to  110  tons 
per  day,  compared  with  24  tons  hauled  by  motor 
trucks.  The  quantity  «if  coal  consumed  in  one  day 
by  12  of  the  new  tractors  costs  very  little  more  than 
the  daily  petrol  consumption  of  a  single  motor  truck 
capn.hlp  of  handling  only  24  tons  per  day. 


12 


ENGINEERING    WORLD . 


MAT  6,  1922 


A  Weekly  Record. 


The  Lock-out. 

The  early  stages  of  the  enquiry  Avhich  is 
being  held  at  the  Industrial  Court,  5,  Old 
Palace  Yard,  Westminster,  have  not 
favoured  the  men.  Meamvhile  the  lock- 
out continues,  and  comparatively  few  men 
Jiave  returned  to  work  in  most  of  the  dis- 
tricts. At  B'arrow,  however,  50  per  cent 
of  those  employed  by  Messrs.  Vickers  prei- 
sented  themselves  on  Wednesday  morning. 
It  would  appear  that  most  of  those  who 
iiie  returning  belong  to  the  unskilled 
unions.  At  Coventry  about  1,000  men 
liave  resumed.  Reports  from  large  centres 
like  the  Clyde,  the  jN^orth-East  Coast,  and 
Manchester  state  that  practically  none 
liave  taken  advantage  of  the  emploj^ers' 
offer  to  sign  individual  contracts. 

If  Engineering  Dispute  is  Settled. 

It  is  officially  announced  that  Messrs. 
Stothert  &  Pitts,  the  well-known  West 
Country  engineers,  of  Bath,  have  secured 
important  contracts  for  cranes  for  Avon- 
mouth  Dock  extension  and  also  for  Cork. 
These  contracts,  which  will  ensure  steady 
employment  for  quite  a  number  of  work- 
men if  the  engineering  dispute  is  settled, 
were  secured  in  the  face  of  keen  competi- 
tion of  numerous  English  and  foreign 
firms. 

An  Important  Development. 

In  May,  1920,  a  hydro-electric  section 
was  initiated  by  Sir  W.  G.  Armstrong, 
Whitworth  Co.  Ltd.,  as  part  of  their  civil 
engineering  department  in  order  to  secure 
contracts  for  water  turbines  manufactured 
at  their  Elswick  Works  to  the  specification 
of  a  well-known  Norwegian  firm.  It  would 
appear  that  this  step  has  been  very  suc- 
cessful in  view  of  the  fact  that  the  board 
have  now  decided  to  form  a  separate 
hydro-electric  department  as  a  unit  apart 
from  the  civil  engineering  department. 

Mauretania  Breaks  Record. 

When  the  Cunarder  Mauretania  was 
converted  into  an  oil-burning  vessel,  it 
was  anticipated  that  she  would  at  least 
maintain  her  reputation  as  the  fastest  liner 
afloat.  Her  recent  trip  from  New  York 
to  Southampton  has  more  than  justified 
this  anticipation.  She  has  broken  two 
records. 

The  first  was  that  by  steaming  for  a 
short  while  at  27'50  knots  she  broke  her 
own  and  incidentally  the  world's  record, 
and  the  second  was  that  by  completing  the 
east-bound  passage  in  five  days,  eight 
hours  and  56  miuTites,  at  an  average  speed 
of  2514,  she  accomplished  the  fastest  run 
since  the  war.  There  were  about  1,200 
passengers  on  board. 

Total  Unemployed  in  World. 

According  to  a  memorandum  issued  by 
the  German  Delegation  at  Genoa,  the 
number  of  unemployed  in  Europe  is  esli- 
mated  at  4.000,000,  and  in  the  whole 
world  at  30,000,000. 

Unemployment  doles  were  costing 
Europe  daily  ]2  millions,  and  all  coun'^ 
tries  of  the  world  together  30  million  gold 
francs  daily.  The  total  sum  paid  out  in 
these  doles  since  the  end  of  the  war  is 
computed  at  at  least  8,000,000,000  gold 


francs  for  Europe  and  25,000,000,000  for 
the  whole  world.  The  loss  in  wages  totals 
iwo  and  a  half  times  this  amount,  and  the 
loss  in  production  since  the  armis- 
tice amounts  to  30,000,000,000  or 
40,000,000,000  gold  francs  for  Europe 
and  about  100,000,000,000  gold  francs  for 
the  world. 

In  examining  the  efforts  to  counteract 
unemployment,  the  memorandum  demands 
the  creation  of  work  instead  of  unproduc- 
tive doles. 

Shipping  Federation  Representatives. 

The  annual  ballot  has  just  been  held  for 
the  election  of  members  to  represent  the 
Clyde  district  on  the  Executive  Council 
of  the  Shipping  Federation,  and  resulted 
in  the  appointment  of  Mr.  William  Cuth- 
bert,  Clyde  Shipping  Co.  Ltd. ;  Mr.  Wil- 
liam T.  Law,  Messrs.  Thos.  Law  &  Co.; 
and  Mr.  George  H.  Macneal,  Mann,  Mac- 
neal  &  Co. 

Sir  William  H.  Eaeburn,  M.P.,  Messrs. 
Paeburn  &  Verel  Ltd.  ;  Mr.  John  Den- 
holm,  Messrs.  J.  &  J.  Denholm  Ltd.  ;  and 
Mr.  Robert  J.  Dunlop,  Messrs.  Tlios. 
Dunlop  &  Sons,  who  have  been  previously 
elected  through  the  associations,  and  the 
three  newly  appointed  members  will  re- 
present the  Clyde  district  on  the  Executive 
Council  for  the  ensuing  year. 

Development  of  Coalfield  in 
Nottinghamshire. 

Messrs.  Baiber,  Walker  &  Co.  have 
acquired  a  lease  of  over  20,000  acres  in  a 
lich  coal-bearing  area  in  the  neighbour- 
hood of  tke  Haworth  Pit,  which  Herr 
Stinnes  was  opening  out  with  German 
sinkers  when  war  was  declared.  The  firm 
has  purchased  the  enterprise  from  the 
Government,  and  have  progressed  with 
the  sinking  to  a  depth  of  over  200  yards 
at  one  of  the  two  shafts.  The  Barnsley 
seam  is  expected  to  be  reached  at  a  depth 
oif  about  900  to  1,000  yards  in  about  15 
months  time,  when  active  working  of  the 
colliery  will  be  commenced. 
Development  of  Wireless. 

It  is  probable,  as  a  result  of  the 
activities  of  the  Wireless  Imperial  Com- 
mittee, that  a  conference  will  be  held  in 
the  near  future  to  consider  the  develop- 
ment of  wireless  in  this  country.  It  has 
been  ascertained  that  the  Postmaster- 
General  is  sympathetic  to  any  extension 
of  wireless,  and  that  amongst  those  inter- 
ested and  who  would  be  likely  to  send 
representatives  would  be  the  Air  Ministry, 
the  Admiralty,  the  War  Office,  and  the 
Post  Office.  The  ijrimary  object  of  the 
movement  of  the  committee  is  the  exten- 
sion of  wireless  in  British  homes,  and  the 
possibilities  of  introducing  on  a  larger 
scale  the  broadcasting  system  that  would 
provide  the  distribution  of  music  and  news 
to  homes  in  possession  of  wireless  tele- 
phone apparatus  between  the  hours  of 
5-30  p.m.  and  midnight.  Officials  in  the 
various  Government  departments  con- 
cerned are  (convinced  that  siuMi  a  confer- 
ence could  devise  ways  and  means  whereby 
official  and  public  services  would  not  clash 
and  would  not  create  anything  in  the 
nature  of  chaos  ocou;rring  in  the  air. 


Safety  Fuel  Tanks  for  Aircraft. 

In  connection  with  the  competition  ]»• 
moted  some  time  ago  with  the  object 
securing  safety  fuel  tanks  for  aircraft,  t' 
Air   Ministry   has   now   announced  t> 
awards,  which  are  as  follows  :  — 

First  prize,  £1,400.— The  luA- 
rubber.  Guttapercha  &  Telegia, 
Works   Co.   Ltd.,  Silvertowu. 

Second  prize,  £400. — Imber  Anti-l'  • 
Tanks  Ltd.,  West  Road,  Tottonham.  , 

Third  prize,  ±'200. — Commander  F.  |. 
M.  Boothby  (R.N.  retired),  "  Overwfivi' 
Tilford,  Surrey. 

It  will  be  recollected  that  the  compe 
tion  was  arranged  in  order  to  pro^note  i 
evolution  of  a  i-eliable  type  of  fuel  1a 
for  sei-vice  and  commercial  aeroplan 
which  would  reduce  the  risk  of  fire  due 
hostile  action  to  a  minimum.  The  com])e 
tion  was  open  to  the  world,  and  26  enir 
were  received,  whilst  18  different  types! 
tanks  were  actually  submitted  for  test; 

Cost  of  Insurance. 

Two  interim  reports  have  been  issv 
during  the  past  week  bj^  the  Irt 
Departmental  Committee  appointed 
the  Ministers  of  Health  and  Labou 
consider  the  relations  of  Health  Insurai 
and  Unemployment  Insurance,  and  to 
vestigate  the  possibility  of  reducing  ■ 
total  cost  of  administration  by  modify) 
the  unemployment  insui'ance  scheme. 

The  committee,  of  which  Sir  Alfred 
Watson  is  chairman,  in  their  first  intei 
report,  deal  solely  with  the  section  of 
Fnemployment  Insmance  Act,  which  p 
vides  facilities  whereby  the  unempl 
ment  benefit  of  insured  persons  who 
members  of   associations   (trade  unio 
may, under  certain  conditions,  be  paid 
them  by  the  associations  instead  of  by 
J*]mployment  Exchanges.    These  asso< 
tions    receive     Is.     for  administrate 
expenses  for  every  week's  benefit  they  j 
out,  and  the  committee  state  that  tl 
understand    that   if   conditions  do 
materially    improve    a    sum  exceed: 
£400,000  is  likely  to  be  required  from 
Exchequer  on  the  present  basis  for  p 
ments  to  associations  during  the  financ 
vear  1922-23.    The  committee  do  recc 
mend  that  steps  be  taken  to  revise  the  r 
of  payments  to  associations  in  such  a  v 
as  to  secure  that  the  expenditure  un 
this  head  will  be  very  greatly  and  inu 
diately  reduced,  and  that  the  reduced  il* 
should    be    based    on    a    sliding   sf  f 
dependent  on  the  rate  of  unemployniei 

With  1-egard  to  amalgamating-  uiuji- 
ployment  and  health  insurance  cards,  'e 
committee  state  in  their  second  inte  n 
repoi't  that  they  have  considered  a  8 
matter  of  urgency  whether  it  is  poss:le 
to  bring  a  combined  card  for  the  two  )[F- 
poses  into  use  as  from  next  July.  Tw 
are  of  opinion  that  the  question  of  a  c<|i- 
bined  card  cannot  be  considered  in  islv 
tion  from  the  other  problems  of  econo  i- 
cal  and  efficient  administration,  and  tsy 
have  come  to  the  conclusion  that,  whatfier 
may  be  their  ultimate  recommendat  o. 
it  is  not  possible  to  bring  a  combined  crd 
into  use  so  soon  as  next  Julv. 


'    Mkt  6,  1922 
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:  How  Other  Industries  Stand.  : 


I      fViOTOR  TRUCKS  IN  BRAZIL. 

f\  Prospects  are  generally  good  for  the  sale 
[of  motor  trucks  in  Brazil,  especially  in  the 
flj  ton  size,  according  to  a  recent  U.S. 
i  consular  report.  Contingent  factors,  how- 
sver,  are  the  betterment  of  exchange  and 
.  the  improvement  of  roads. 

•  While  business  is  improving  slowly  the 

i  demand  for  motor  trucks  in  Sao  Paulo,  o4  i 
which  there  are  about  800  in  the  district. 
'  will  continue  to  increase  as   there   is  a 
, decided  campaign  on  for  the  improvement 
jaud  building  of  roads.    The  city  of  Sao 
Paulo  is,  more  or   less,    the  industrial 
centre  of  Brazil  and  motor   trucks  are 
imuch  used  there. 

I  While  at  present,  and  for  some  time  to 
\  come,  Bahia  offers  a  poor  market  for 
motor  trucks,  there  should  be  a  fair 
idemand  for  heavy  service  trucks  when  the 
''exchange  becomes  normal,  although  the 
L'high  price  of  petrol  and  cheapness  of 
;'labour  are  serious  drawbacks.  At  the 
i  present  time  merchandise  is  transported 
-by  small  two-wheel  carts  capable  of  carry- 
;  ing  about  one-half  ton  each,  and  on 
!.  account  of  the  large  number  required  to 

•  handle  the  business,  the  traffic  is  often 
'blocked.  There  are  not  more  than  one 
"dozen  trucks  now  being  used  in  Bahia. 

I"  The  market  for  motor  trucks  in  the  Rio 
fc|de  Janeiro  district  is  limited  to  the  city 
tof  Rio  de  Janeiio,  the  main  hindrance  to 
[  the  greater  use  being  the  lack  of  roads 
I  outside  of  the  city.  The  interior  trafiic 
',is  practically  limited  to  oxcarts,  the  roads 
^bemg  unfit  for  automotive  vehicles. 
'Trucks  sold  in  the  city  of  Rio  de  Janeiro 
jJare  mostly  Ih  ton  capacity.  The  seven- 
.ton  type  may  be  classed  second,  with  the 
!.;two,  five  and  three-ton  models  next,  in 
i  the  order  named.  The  number  of  trucks 
hin  the  district  is  estimated  at  about  500. 
['  The  demand  for  moderate  and  low-priced 
j-,motor  cars  in  Argentina  is  improving. 


JAPANESE   IRON  AND  STEEL 
INDUSTRY. 

The  output  of  iron  and  steel  in  Japan 
has  fallen  off  considerably  since  1919,  and 
a  further  reduction  is  looked  for  when 
armament  limitation  becomes  effective. 

Mr.  Yamamoto,  the  Minister  of  Com- 
merce and  Agriculture,  told  the  members 
of  the  Budget  Committee  of  the  House  of 
Peers  that  the  production  of  the  Yawata 
Steel  Works  for  1919  amounted  to 
610,000  tons  of  pig  iron  and  550,000  tons 
of  steel.  In  1921  the  output  was  500,000 
tons  of  pig  iron  and  5-30,000  tons  of  steel. 

Mr.  Shirane,  chief  of  the  Yawata 
Works,  according  to  Renter,  said  that 
foreign  iron  and  steel  are  imported  and 
sold  at  lowei-  prices  than  the  Japanese 
manufacturers  can  meet,  and  that  the 
amament  limitations  would  reduce  the 
output  of  finished  steel  by  about  60,000 
tons  anually. 

With  regard  to  the  relief  of  the  iron 
and  steel  manufacturers,  the  Industrial 
Investigation  Council  has  mapped  out 
three  plans  of  relief.  The  first  is  the 
amalgamation  of  the  iron  and  steel  indus- 
tries; the  second,  tariff  protection:  and 
the  third,  the  granting  of  subsidies. 


The  first  plan  is  thought  to  be  difficult 
of  realisation  owing  to  the  conflicting 
interests  among  manufacturers,  and  the 
Industrial  Council  is  now  carrying  on 
investigations  in  reg-ard  to  the  two 
remaining  ,  measures.  The  rnatter,  it  is 
believed,  will  be  discussed  at  a  special 
session  of  the  Diet  in  the  summer. 


WEEKLY  OUTPUT  OF  COAL. 

We  give  below  the  official  statement  of 
i  he  coal  output  at  the  mines  of  Great 
Biitaiu  for  the  four'  weeks  ended  15th 
April.  For  the  week  ended  April  15  the 
cut]mt  Avas  4,^83,800  tons,  as  compared 
M-ith  4,961,700*  tons  m  the  previous  week. 
Last  yeiii'  the  output  from  April  4  to  July 
4  wa.s  only  179,100  tons  owing  to  the  stop- 
liagp  of  Avork  at  the  mines. 

Miir.  25.  April  1.  April  8*  April  15. 

DiatricU.  Tons.  Ions.  Tons.  Tous. 

N'orthumDerland   255,400  231,600  260.600  2U(',300 

LHirham    6^9,5^J0  674, 5U0  700. 6U0  '.53,700 

Yorkshire    845,i00  »65,800  »bl,200  674,100 

Lancashire,  Cheshire, 

aud  N.irth  Wales....  402,200  402,600  411,500  ^42,700 
Derby,  Nottingham  and 

Leicester   604,300  611,!i00  646,400  499,300 

.Statford,  Shropshire, 

Warwick,    Worcester  369,900  365,000  379,100  329,300 
South  Wales  and  Mon- 
mouthshire  1,006,000  902,500  020,900  1,042,5C0 

other  Jinglisli  Districts  «S,100  97,600  97,700  b2,!<00 

Sootland   658,100  673,300  663,6u0  flSi-.lOO 

Total    4,929,300   4,825,400   4,961,700  4,383,800 

Ueviaed  figures. 


ELECTRICAL  SUPPLIES   IN  LATIN 
AMERICA. 

Northern  Argentina  at  the  present  time  is  offer- 
ing a  broadening  market  for  small  electrical  plants. 
iSiiniiar  in.stallahons  are  becoming  popular  for  muni- 
cipal lighting  in  towns  too  small  to  establish  a 
general  power  plant.  In  the  Rosario  district,  a 
great  part  of  the  electrical  installations  and 
supplies  are  in  the  hands  of  a  British  company;  12 
varieties  of  lighting  installations  have  been  intro- 
duced, and  over  1,700  of  one  variety  alone  sold. 

Farming  operations  in  Argentina  are  carried  on 
from  one  central  group  ol  buildings  or  several 
groups,  in  which  extensive  industrial  operations, 
such  as  dairying,  milling,  tanning,  etc.,  can  be  con- 
ducted by  means  of  electncal  power  transmission. 
The  farms  vary  in  size  from  250  to  15,000  and  more 
hectares  (1  hectare  =  2'471  acres).  Of  the  smaller 
size  farms  the  Rosario  district  has  a  considerable 
number,  it  being  estimated  that  the  Province  of 
Santa  Fe  (of  which  Rosario  is  the  capital  and  port), 
and  that  of  Cordoba,  adjoining,  contain  a  total 
of  81,330  farms.  There  is  already  a  substantial 
demand  for  an  installation  employing  either  petrol 
or  petroleum,  furnishing  from  40  to  70  lights  of 
16  c. p.  each,  or  4  kw.  for  cinema  establishments. 
British  electrical  installations  have  become  popular 
on  the  basis  of  economy  of  working.  Recently  a 
public  exhibition  was  given  of  a  lighting  unit  using 
a  storage  battery,  the  latter  maintaining  40  lamps 
at  the  same  time  that  the  uncoupled  motor  was  used 
to  operate  dairy  machinery.  A  number  of  the 
fai'ms  in  the  Rosario  district  are  ah'eady  supplied 
with  small  gas  engines  and  with  windmills,  so  that 
a  lighting  installation  which  can  be  used  with  any 
variety  of  gas  engine  would  have  an  advantage. 

The  market  is  already  being  courted  by  German 
firms;  a  new  lighting  unit  has  been  recently  intro- 
duced by  the  Siemens-Schuckert  Co.,  provided  with 
a  German  engine. 

Manufacturers  of  electrical  supplies,  for  which 
the  demand  in  Brazil  is  continually  extending,  will 
be  interested  to  learn  that  considerable  changes  in 
the  import  duties  have  been  decreed  for  such  goods; 
the  change,  in  certain  cases,  including  the  conver- 
sion from  the  former  ad  valorem  basis  to  specific 
duties  graduated  by  weight.  The  new  rulings  apply 
inter  alia  to  dynamo-electric  machinery  and  wind- 
mills, machine  tools  and  pneumatic  tools,  driven 
by  electricity  or  compressed  air,  electric  lamps, 
transformers,  carbons,  battery  vessels,  insulators 
and  other  electrical  accessories.— Renter. 


QUERIES  AND  REPLIES. 

We  Invite  our  readers  to  submit  practioal  problems 
for  solution  by  our  staff,  or  by  otiier  readers. 
Replies  will' be  paid  for. 

QUERIES. 

Co.\L  Tipplers. — I  have  in  use  on  "soft  "  coal  an 
end-on  tippler,  tippling  three  tubs  per  minute  on  to 
a  picking  band — each  tub  holding  10  cwt.  of  coal — 
but  it  causes  a  considerable  loss  in  the  quantity  of 
slack  (small  coal)  it  produces.  I  therefore  wish 
to  replace  it  with  a  rotary-type  one.  Will  some 
practical  reader  kindly  inform  me  whether  a  vary- 
ing-speed  tippler — with  quick  return  motion — or  a 
constant  speed  one  would  be  most  suitable  for 
installing  in  this  class  of  coal,  to  prevent  this 
serious  waste,  keeping  in  mind  the  question  as  to 
which  of  them  would  probably  be  most  costly  later 
on  in  the  matter  of  repairs,  and  also  stating  the 
speed  at  which  each  type  could  be  i-un. — (W.  A.) 


REPLIES. 

Spiral  Gears.— The  difference  between  spiral  and 
worm  gearing  is  essentially  one  of  tooth  profile.  In 
the  worin  drive  the  tooth  is  straight  sided  on  either 
the  normal  or  the  circular  section,  depending  upon 
the  lead  of  the  tooth,  and  to  a  certain  extent  upon 
the  discretion  of  the  designer.  The  worm  is  cut  in 
the  lathe  or  upon  a  worm  miller,  and  its  mate  the 
worm  wheel  is  shaped  to  envelope  the  worm,  and  it 
is  cut  in  a  hobbing  machine  by  means  of  a  hob, 
which  approximates  the  dimensions  and  shape  of 
the  worm.  The  spiral  gear,  on  the  other  hand, 
has  a  profile  corresponding  to  a  spur  wheel.  The 
exact  shape  of  the  tK)0th  is  a  function  of  the  actual 
number  of  teeth,  and  the  lead  of  the  spiral  upon 
which  the  teeth  are  formed,  the  formula  being 
Number  of  teeth 
C06.  (cubed)  spiral  angle. 
The  teeth  are  cut  in  a  similar  manner  to  those  of  a 
spur  gear  and  with  similar  cutters;  in  fact,  ail  the 
method.s  applicable  to  the  cutting  of  spur  wheels 
and  all  the  identical  cutters  are  available  for  spiral 
gears.  These  spiral  gears  are  also  termed  heJical 
gears  when  the  axes  of  the  two  gears  are  psirallel. 
In  this  application  there  is  no  sliding  of  the  teeth 
past  each  other,  but  the  action  is  the  same  as  that 
of  ordinary  spurs.  Spiral  gears  therefore  differ  from 
worm  gearing  in  the  shape  of  the  tooth,  the  worm 
having  straight  teeth,  as  explained,  and  the  spiral 
gears  having  "gear"  teeth  corresponding  to  an 
equivalent  spur  at  the  normal  pitch,  while  helical 
gears  have  their  axes  parallel  as  against  at  right- 
angles  in  the  case  of  worm  and  spii-al  drives. — 
Horse-power. 

Cement  for  Castings. — Your  correspondent, 
"  C.  A.  M.,"  desires  a  suitable  cement  for  castings, 
though  he  does  not  state  the  kind  of  metal  of  which 
the  castings  are  composed.  A  suitable  cement  for 
filling  blowholes  and  cracks  in  iron  castings  is  given 
in  the  March  issue  of  the  Fondene  Moderne,  which 
consists  of  :  2  parts  of  wax ;  2  parts  of  flowers  of 
sulphur ;  1  part  of  finely-powdered  slate ;  1  part  of 
finely-powdered  graphite;  5  parts  of  cast-iron 
filings.  The  wax  is  melted  over  a  slo.v  ;u-3,  tlit 
slate  is  added,  and  then  the  graphite  mixed  with 
the  filings,  and  finally  the  sulphur  is  -tirred  in. 
A  fiCing  paste  may  also  be  made  by  mixing  10  parts 
of  grey  ii'on  turnings  or  filings  with  1  part  each  of 
flowers  of  sulphur  and  salammoniac,  adding  suffi- 
cient alcohol  to  render  it  workable.  Ordinary  solder 
is  the  most  suitable  filler  for  brass  castings.  Solder 
is  also  used  frequently  for  white  metal  castings,  but 
more  care  is  necessary  in  soldering  because  of  the 
low  melting  temperatm-e  of  the  castings.  A  more 
convenient  filler  can  be  made  with  the  filings  of  a 
2-to-l  alloy  of  zinc  and  tin  kneaded  with  mercury 
into  a  stiff  paste.  As  much  of  the  mercury  should 
be  worked  out  as  is  possible.  Blowholes  or  cracks 
should  be  filled  with  this  amalgam  as  soon  as  it  has 
been  made,  it  being  pressed  into  the  cavities  and 
allowed  to  set,  when  it  can  be  cleaned  in  the  same 
manner  as  the  white  metal  ca.sting. — "  Ben  Shaw." 


New  Chinese  Cotton  Mills. — Finance  and 
Commerce  learns  that  three  new  cotton  mills  are 
shortly  to  be  opened  near  Woosung,  to  be  known 
as  the  Taikong,  Kungping,  and  Yufoong  mills.— 
Reuter. 

Engineers'  Dispute  Ended.— A  tentative  agree- 
ment has  been  reached  in  connection  with  the 
engineers'  dispute  at  iron  and  steel  works  on  the 
North-west  Coast.  It  is  proposed  to  maintain  the 
present  basis  of  the  sliding  scale,  but  in  no  case 
shall  the  man  be  paid  less  than  the  district  rate. 
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[FROM  CORRESPONDENTS  AT  HOME  AND  ABROAD.] 


MEWCASTLE-ON-TYNE. 


(From  Our  Own  Correspondent.) 

Sir  George  Reuwick,  Bt.,  of  Messrs. 
Fisher,  Keuwick  &  Co.,  shipowners,  Man- 
chester and  Newcastle,  told  the  writer 
that  for  the  week  ending  April  29  he 
should  have  signed  a  wages  cheque  for 
one  tirm  he  is  connected  with  for  £4,000, 
instead  of  which  he  signed  it  for  £800, 
"  although  nothing  would  have  given  nie 
greater  pleasure  than  to  sign  the  fatter 
one,"  he  added. 

Sweeping  changes  are  announced  in 
connection  with  the  iron  and  steel  trade, 
a  big  unification  scheme  having  been 
brought  about  which,  it  is  expected,  will 
lead  to  simplification  and  expedition  in 
the  transaction  of  industrial  affairs.  The 
four  existing  employers'  organisations 
will  be  merged  into  one,  to  be  known  as 
the  Iron  and  Steel  Trade  Employers' 
Association.  The  areas  to  be  covered  by 
the  new  body  has  partitioned  the  iron 
country  into'  three  divisions :  Scotland, 
North-East  Coast,  and  Yorkshire  and 
Midlands.  Each  division  will  have  its 
own  divisional  secretary;  the  headquarters 
for  the  time  being  is  at  the  Royal 
Exchange,  Middlesbrough. 

The  tables  have  now  been  turned  since 
last  year  with  regard  to  British  and  Con- 
tinental steel.  In  October,  1921,  the 
United  Kingdom  jjrice  for  foundry  pig 
iron  was  120s.,  France  65s.  6d.,  Germany 
52s.  6d.,  and  U.S.A.  115s.;  to-day  they 
stand  at  United  Kingdom  90s.,  France 
100s.,  Germany  83s.,  and  U.S.A.  97s., 
with  the  last-named  still  advancing  if 
anything. 


SHEFFIELD. 


(From  Our  Own  Correspondent.) 

Evidence  that  ti  ade  is  struggling  to  get 
a  "  move  on  "  is  indicated  by  the  number 
cf  enquiries  that  are  coming  to  hand  and 
occasional  orders  that  are  placed.  This  is 
notable  in  regard  to  the  rolling  mills  and 
forges,  several  more  of  which  have 
managed  to  get  on  to  a  four-day  week  this 
month.  If  only  we  can  get  an  engineer- 
ing* peace  there  certainly  appears  to  be 
honest  evidence  of  a  revival  of  activity. 

There  are  many  rumours  afloat  of 
orders  pending  for  railway  and  other 
materials — and  tliese  are  not  limited  to 
only  one  or  two  instances — so  that 
expectation  is  on  tip-toe.  Once  such 
business  is  placed  it  will  give  a  fillip  to 
other  departments.  Our  colonies  and 
South  America  are  ([uoted  as  prospective 
Imyers. 

Staveley  Co  ,  one  of  the    biggest  pio- 


ducers,  whose  interests  centre  on  Shefiield, 
has  12  blast  furnaces,  but  only  three  are 
working.  Not  so  long  ag*o  the  chairman 
of  the  company  told  me  they  weie  buying 
Belgian  iron  delivered  at  the  works 
cheaper  than  they  could  ])roduce  it  for  use 
in  their  own  foundries.  Things  are  better 
I'.ow,  but  mucli  headway  has  to  be  made. 
At  Sheepbridge  Works,  a  near  neighbour, 
only  one  of  three  fuinaces  is  working, 
and  this  is  deemed  to  be  more  a  matter  of 
expedient  than  of  necessity.  A  big  new 
furnace  is  being  built ,  and  is  nearing  com- 
pletion, and  extensions  of  the  foundry  are 
another  jiart  of  their  scheme  for  meeting 
big  business  when  it  is  available.  I 
understand  that  the  fii-m  has  been  pros- 
pecting for  manufacturing  rights  of 
certain  products  that  are  likely  to  have  a 
"  run  "  in  tlic  future. 

The  Thoi  ni  li tT(>  Co.,  who  make  a  high- 
grade  pig  iron,  have  onh'  one  of  their  three 
furnaces  in  blast.  Having  regard  to  tlieir 
own  foundry  needs  this  indicates  severe 
"  dulness."  By  the  way,  I  learn  that  the 
company's  foundrie-s — which  in  the  past 
were  largely  deserted  by  the  best  type  of 
mo'ulders  who  came  into  Sheffield  to  work 
— are  more  j)opular  now  with  workmen 
than  at  any  time  in  the  last  20  years.  That 
is  a  compliment  to  the  management. 


BIRMINGHAM. 

(From  Our  Own  Corre.spondent.) 

In  conversation  on  Monday  with  an 
important  individual  in  the  Engineering 
Federation,  I  gleaned  that  his  firm — a 
leading  tube  concern — had  suddenly 
become  quite  busy.  Said  he:  "Trade 
seems  to  be  really  reviving.  The  export 
trade  has  shown  a  remarkable  revival.  We 
have  got  our  Belgian  trade  back;  indeed, 
we  aie  doing  remarkably  well  with  orders 
from  that  country.  We  are  also  getting 
our  French  trade  back  ra])id]y,  and  export 
inders  from  quite  a  variety  of  countries 
have  come  in  freely  of  late.  It  is 
really  remaikable  how  suddenly  things 
have  taken  a  tiun  for  the  better,  and  this 
is  due  in  the  main,  I  think,  to  the  fact 
(hat  (yermany  is  getting  tied  up." 

l*eo])le  are  getting  tired  of  lier  delays 
and  evasions.  She  cannot  keep  her  woid 
in  regard  to  contracts  and  as  lime  goes  on 
lier  difficult  ics  will  inci  ease.  Slie  must  by 
this  time  be  in  serious  straits  over  her  raw 
Jiaaterial,  ami  when  she  lias  to  obtain  the 
hulk  of  her  supplies  from  outside,  and  ])ay 
for  electrical  machinery.  Indeed,  most 
should  be  practically  out  of  the  question." 

Thei'e  Inis  been  a  pionounced  in)]>rov('- 
nient   in  llic  Ina^s  1  ra(h'  <iiii  iu';    tlic  la^l 


week;  aftlu)Ugli  the  absence  of  the  skilled 
tool-setters  is  making  a  difference  to  the 
output,  work  is  still  progressing  in  all  the 
factories,  and  in  the  non-federated  houses 
remarkable  activity  prevails. 

Another  reduction  of  2s.  a  week  in 
v.ages  became  operative  quite  recently, 
and  the  rate  is  now  becoming  quite  a 
reasonable  one.  There  is  a  far  better  call 
than  there  was  for  cabinet  brassfoundry, 
and  the  demand  for  goods  required  by 
builders  has  also  received  a  fillip. 

Tliere  is  just  at  the  moment  a  brisk  call 
TO]  electiica]  machinery.  Indeed,  most 
of  the  electrical  firms  are  doing  very  well, 
and  a  useful  index  to  tliis  ])rosperity  is 
afforded  by  the  Stock  Exchange  ([uota- 
tions.  Ex])ort  trade  is  iilso  brightening 
in  this  industry. 

There  has  been  quite  a  useful  demand 
within  the  last  week  or  two  for  edge  tools, 
especially  those  of  the  substantial  type. 
Firms  in  the  various  colonies  are 
jdacing  order>  niucli  nioie  freely  than 
they  were,  and  there  are  agreeable  signs 
that  the  mother  country  is  getting  these 
orders  with  much  more  freedom  than 
pievailed  some  moiiths  ago. 

The  motor  car  trade  is  still  looking  up, 
and  some  satisfactory  orders  have  been 
booked.  The  Easter  trade  was  excep- 
tionally good,  and  I  am  told  that  a  fairly 
good  summer  season  is  expected.  Much, 
however,  depends  upon  the  general  results 
of  activity  In  other  realms  of  industry, 
for  the  motor  car  is  still  a  luxury.  The 
motor  lorry  is  not,  but  the  motor  car  is. 


BARROW. 

(From  Our  Own  Correspondent.) 

While  everybody  is  still  waiting  for  the' 
report  of  the  Electricity  Commissioners 
who  conducted  the  recent  enquiry  relative 
to  the  North  Lancashire  and  South  Cum- 
berland area,  the  Barrow  Electricity  Com-i 
mittee  are  adopting  a  progressive  policy 
in  the  direction  which  was  foreshadowed 
by  their  counsel  <luring  the  course  of  that 
enquiry.  i\)ur])arlers  are  now  in  progies.- 
with  the  object  of  supplying  electricity 
from  the  Bairow  (^orpoiation  plant  to  tht 
outlying  towns  of  Dalton  and  Ulverstoni 
Other  develojunents  are  also  in  mind.  A- 
a  cost  of  £4,5(10  it  has  been  decided  to  tak( 
an  electricity  su])ply  to  a  distant  cornei 
of  (he  borougl)  which  hitherto  has  beerl 
lighted  and  siipplied  with  such  power  a ! 
was  needed  by  a  privatelv-owned  pas 
works:  and  at  the  present  time  negoiia' 
lions  are  proceeding  witli  Messrs.  Kenned; 
Hro.s..  a  local  firm  of  ironmasters,  on  th 
subject  of  sei  ving  them  with  the  necessar 
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DOwer  aud  equipment  for  the  electrification 

'i)f  two  of  tlieir  irou  mines. 

'  Tlie  protracted  stagnation  in  the 
'T'Ugineering  industry  is  gradually  wearing 
j  lown    such   ai'tivity   .as   existed  in  the 

lematite  pig  iron  market.  Even  hand-to- 
I  nouth  buying  has  been  reduced  to  low 

iroportions,  and  at  the  moment  of  writing 

t  seenrs  that  only  prompt  developments 
i,  -an  .save  furnaces  from  going  out  of  blast. 
I  The  difficulty  is  one  wliicli  no  modifica- 
-tion  of  jjrices  will  remedy,  but  only  a 
i  sound  and  early  settlement  in  the 
!  engineering  and  .shipbuilding  industries. 
i'Hessemer  mixed  numbers  are  cjuoted  at 
I  £4  18s.  6d.  per  ton  at  works.  Althougb 
'local  steelworks  have  no  great  orders  in 
uhand  or  in  prospect,  it  i.s  fortunate  that 
i'  their  demands  are  what  they  ai"e,  else  cur- 
i tailed  operations  would  have  been  intro- 
■  iluced  in  the  ironworks  long  ere  this. 
J  Needless  to  say.  there  is  room  for  much 
(further  development  at  the  ore  mines. 


j    SOUTH  STAFFORDSHIRE  AND 
WORCESTERSHIRE 

•\  (From  Our  Own  Correspondent.) 
*j  This  week,  following  upon  the  better 
J'iconditions  in  the  motor,  edge-tool,  and 
i  wrought-iron  tube  trades,  announced  by 
jfme  in  past  letters,  comes  the  knowledge  of 
r|a  better  tendency  in  that  most  important 
i^of  Black  Country  industries,  the  nut  and 
'  bolt  trade.  It  is  pleasing  to  be  able  to 
record  that  the  long  continued  depression 
'i  is  at  last  showing  signs  of  lifting  and  that 

■  makers,  who  have  got  more  orders  on  tlieir 
f  books  than  for  some  time  past,  are  calling 
|- tor  more  raw  material.  Local  ironmasters 
i'  are  endeavouring  to  recover  this  business, 
'  .'supplying  iron  at  f  10  5s.  per  ton.  At  this 

figure  many  nut  and  bolt  makers  prefer 
local  material  to  Belgian  bars  obtainable 
P  at  £1  per  ton  less.    Indeed,  as  a  further 

•  help  and  incentive  to  place  orders  locally 
['  some  ironmasters  are  accepting-  prices  even 
,  below  the  £10  5s.  figure,  which  is  in  itself 

•  the  lowest  which  has  ruled  since  1915. 

;  _  The  tone  of  the  motor  industry  con- 
^  tinues  to  be  quite  good,  and  orders  are 

■  still  coming  in.  The  demand  for  light 
^  commercial  vehicles  has  been  imjiroving 

for  some  time,  and  one  local  finn  is  now 
turning  out  an  average  of  15  snmll 
25-cwt.  commercial  vehicles  per  week. 
This  activity  in  the  motor  .shops  is  having 
its  effect  on  other  blanches  of  trade,  and 

•  makers  of  light-tinned  sheets  this  week 
'  report  a  better  demand  for  their  products. 
1     Pig-iron    prices    and    demand  remain 

steady.  The  foundi-ies  aie,  generally 
speaking,  buying  only  to  cover  immediate 
requirements,  though  some  oilers  to  place 

^  forward  contracts  have  been  I'eceived. 
Smelters,  howevei-,  ai-e  chary,  and  are 
expecting  a  rush  of  business  with  Conse- 
quent better  prices  as  soon  as  the 
engineering  trouble  is  out  oi  the  way,  for 
reports  indicate  that  stocks  of  iron  have 
depleted  considerably.      Output  is  quite 

'  sufficient  to  meet  all  demands.  Derby- 
shire No.  3  foundry  iron  is  mostly  sold  "at 
£4  2s.  6d.  at  furnaces,  though  £4  5s.  is 
still  quoted  in  exceptional  cases. 
Northamptonshire  foundry  continues  to  be 
based  on  £4. 

I      A  few  orders  are  still  being  received  by 


hjcal  ironmasters  who  specialise  in  the 
manufacture  of  marked  bars,  but  the 
effects  of  the  industrial  crisis  are  increas- 
ingly felt  as  the  weeks  go  on.  The  price 
of  best  bars  remains  unaltered  at  £13  10s. 
Unmarked  bar  iron  now  commands  £11 
per  ton,  and  fencing  iron  £10  Ts.  6d.  to 
£10  10s.  Xut  and  bolt  quality  iron  is 
obtainable  round  about  £10  5s.  (renerally 
speaking  ironmasters  in  this  district  find 
things  far  from  bright,  and  some  firms 
report  actual  losses  per  ton  of  iion  pro- 
duced ranging  from  £1  10.-'.  to  £4. 

The  steel  tradte  improvement  continues 
and  enquiries  are  stated  to  be  increasingly 
numerous.  Mild-steel  billets  generally 
maintain  firmne.ss,  but  it  is  said  they  can 
be  bought  below  the  ruling  c[uotation  of 
£7  15s.  Some  local  firms  are  still  stand- 
ing off  for  £8,  declining  to  sell  below  this 
figure.  .Steel  plates  and  sections  are 
unaltered  so  far  us  the  official  cjuotations 
go.  There  are  readjustments,  however,  in 
commodities  which  are  free  from  price 
regulation.  Staffordshire  steel  hoops  are 
offered  at  £11  lOs.  and  uT)wards.  Common 
steel  .strip  is  obtaitiable  at  £10  5s. 
Rerolled  steel  continues  firm  in  sympathy 
with  tlie  relative  high  cost  of  billets. 


BRISTOL. 

(From  Ovr  Own  CoRKBsroNDENX.) 

There  are  signs  that  in  the  event  of  the 
resumption  of  work  in  various  factories 
that  trade  will  improve.  It  is  suggested 
by  some  local  manufacturers  and  mer- 
chants tliat  it  is  due  to  faith  in  the  new 
Budget.  However,  if  the  improvement  is 
not  great,  it  is  nujving  in  the  right  direc- 
tion, and  the  fact  that  the  building  trade 
has  shown  much  activity  will  have  a 
reflex  action  witli  a  satisfatdory  tendency 
on  certain  sections  of  the  engineeiing 
trade.  There  are  encouraging  reductions 
in  cost  of  tenders,  in  some  cases  they  are 
nujre  than  50'  per  cent  lower  than  some 
time  ago.  There  is  also  a  marked  revival 
of  private  building.  The  demand  largely 
is  for  a  fiat  or  small  house  fitted  witli 
electricity  or  gas  for  lighting  purposes, 
or  for  heating  or  power,  aid  the  Bristol 
Corporation  Electricity  Department  nud 
the  Bristol  Gas  Co.  have  <m  view  at  their 
offices  a  number  of  efficient  labour  saving 
and  convenient  devices  which  they  can 
provide.  When  these  are  better  known 
there  should  be  a  stimulus  to  the  otitput 
of  such  engineering  specialities. 

Manufactured  throughout  by  the  Bristol 
Tramways  and  ('arriage  Co.  Ltd.,  there 
were  recently  disjiatched  to  the  Yorkshire 
(West  Riding)  Electric  Tramways  Co. 
Ltd.,  at  Wakefield,  six  "Bristol" 
omnibuses.  A  inimber  of  these  omni- 
buses have  been  under  construction  during 
Ihe  last  six  months,  and  have  both  front 
and  rear  entrances,  and  are  provided  with 
a  smoking  compartment.  Several  Cor- 
jiorations  have  made  purchases  of  the 
"Bristol"  passenger  vehicles,  and  have 
been  exceedingly  gratified  with  their 
reliability  and  economy  in  dealing  with 
heavy  traffic. 

Municipal  work  is  being  engaged  upon 
in  a  more  extensive  wav  than  has  been  the 
case  for  some  time,  with  the  result  that 
firms  who  carry  out  such  contracts  as  the 


making  of  tar-spraying  machinery  are 
finding  more  activity  in  this  particular 
line.  As  some  of  the  schemes  extend 
over  lengthy  periods,  and  others  are  likely 
to  be  started  as  soon  as  possible,  the  out- 
look is  not  altogether  gloomy. 

At  the  monthly  meeting  of  the  Bristol 
Chamber  of  (.'ommerce,  held  on  April  2G, 
it  was  stated  that  the  five  members  of 
Parliajnent  for  the  city  had  been  asked  by 
the  chamber  to  support  the  second  read- 
ing of  the  Rating  of  Machinery  Bill, 
which  was  introduced  into  Parliament  in 
February  last,  to  amend  the  law  relating 
to  the  rating  of  hereditaments  containing 
machinery.  The  chamber  has,  for  many 
years  past,  consistently  contended  that 
amendment  of  the  law  in  this  respect  is 
urgently  needed  in  the  interests  of  trade 
and  commerce. 


GLASGOW  AND  DISTRICT. 

(From  Our  Own  Correspondent.) 

A  settlement  of  the  shipyard 
workers'  di^j)ute,  which  seems  probable, 
is  bound  Id  have  a  far-reaching 
effect  on  other  trades,  so  that  a  general 
settlement  within  the  next  two  weeks  is 
nut  outside  the  boiuids  of  possibility. 

Meantime,  ther^e  is  little  movement  in 
the  iron  and  steel  industries,  and  the 
majority  of  the  big  works  in  Motherwell, 
Wishaw  and  district,  are  practically  closed 
down.  Tlie  only  business  reported  is 
small  lots  of  steelplates  and  sheets  for 
exjjort,  and  the  following  are  the  local 
(|U(.tations  for  home  consumption: 
Boilerjdates  £14  per  ton,  ship-plates 
£10'  10s. ;  sections  and  steel  sheets 
£11  15s.  at  Glasgow  stations.  For  export 
ship-plates  are  named  at  £9  5s.  and  angle.s 
at  £8  10s.  In  malleable  iron  "  Crown  " 
bars  are  quoted  at  £10  ]5s.  for  export 
without  response,  and  for  home  trade  .£11. 

There  are  12  blast  furnaces  producing 
Si'otch  pig  iron,  against  80  under  normal 
conditions,  but  stocks  keep  accumulating. 
Prices  now  compare  favourably  with  Con- 
tinental quotations,  but  export  trade  is 
practicallv  killed  on  account  of  the  high 
rates  of  freight  from  British  ports,  which 
are  from  8s.  to  10s.  per  ton  more  than 
from  the  Continent. 

There  are  fair  enquiries  from  abroad  foj- 
foundry  iron,  but  little  business  passing 
for  the  foregoiiig  reason. 

Motherwell  dislrict  is  cheered  by  the 
news  of  another  large  contract  placed  in 
the  town.  The  Motherwell  Bridge  Co. 
Ltd.  have  secured  2,000'  tons  of  material 
and  constructional  work  for  abroad,  this 
being  the  second  foreign  contract  placed 
with  the  firm  within  the  last  few  months, 
and  will  keep  the  works  going  on  full  time 
for  the  rest  of  the  year. 

Machine  tool  makers  report  very  little 
business,  although  enquiries  are  keeping 
up  well.  Several  local  firms  are  presentb/ 
engaged  on  schedules  for  new  plant 
required  for  colonial  railways,  a  portion 
of  which  is  likely  to  come  to  Johnstone 
firms. 

The  locomotive  contract  which  Glasgow 
makers  are  expecting  is  not  yet  officially 
settled,  but  an  announcement  may  shortly 
be  expected. 

At  Dalmuir.  Messrs.  Beardmore  are 
carrying  out  a  big  extension  in  the  com- 
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pletion  of  an  entirely  new  yard.  This 
new  section  covers  12  acres  and  contains 
four  building  berths;  two  500ft.,  one 
550ft.,  and  one  400ft.  in  len^ih,  all  by 
70  ft.  in  width.  The  yard  will  be  self- 
contained,  with  its  own  platers'  sheds, 
smithy,  power  honse  and  air  compressors 
for  pneumatic  p'ant.  The  total  area  of 
the  Beardmore  t\  orks  at  Dalmuir  is  now 
100  acres  and  tbe  actual  river  frontage 
equal  to  11  mile. 


CARDIFF. 

(From  Our  Own  Correspondent.) 

As  far  as  coal  and  tinplate  are  concerned 
the  trade  of  South  Wales  would  seem  to  be 
improving,  for  all  towns  concerned  with 
either  one  or  the  other  are  able  tq  show 
a  very  substantial  increase  in  the  matter 
of  exports  for  tbe  past  three  months.  In 
some  cases  thp  increase  is  even  over  the 
figures  for  1920,  whilst  nearly  all  1922 
figures  show  a  steady  approach  to  those 
of  pre-war  years.  Whilst  this  is  very 
"■ratifying,  all  parties  are  agreed  that, 
before  there  can  be  any  real  iniDrovement 
in  trade,  dock  and  railway  charges  at 
South  Wales  ports  must  be  reduced. 
Under  the  present  system  South  Wales  is 
penalised  as  against  the  North-East  Coast 
ports.  This  question  of  rates  was  some 
time  aso  placed  in  the  hands  of  a  "general 
committee"  to  deal  with,  and  whilst  up 
to  the  present  nothing  has  been  heard  of 
its  efforts,  it  is  understood  that  it  is 
actively  pushing  the  claims  for  a  further 
reduction  of  dock  and  rail  rates  in  the 
interests  of  trade  generally. 


board  of  the  Allegemeine  Elektrizitats 
Gesellschaft  (Germany).  I  reproduce  this 
in  part  mainly  for  the  lesson  it  conveys 
to  workmen  in  other  countries  which  must 
compete  in  the  foreign  trade  for  machine- 
made  products.  It  has  been  given  wide 
circulation  in  this  country  for  that  reason. 
The  German  execiitive  remarked  : 

"In  former  times,  we  in  the  A. E.G. 
used  largely  to  employ  certain  types  of 
machine  tools  for  the  operation  of  each  of 
which  one  man  was  necessary.  American 
machines  were  then  otfered  to  the  com- 
pany which  could  be  operated  three  at  a 
time  by  one  man.  As  this  meant  very 
extensive  savings  we  did  not  hesitate  to 
expend  the  large  siims  necessary  to  procure 
them.  Not  long  afterwards  America 
placed  upon  the  market  new  machines,  of 
which  nine  could  be  operated  by  one  man. 
It  is  quite  obvious  that  only  an  enterprise 
with  a  verv  large  output  is  able  to  utilise 
fully  machines  of  this  kind,  and  to  bear  the 
heavy  expenditures  necessary  for  their 
introduction.  The  factories  of  the 
Allgemeine  Elektrizitats  Gesellschaft  were 
able  to  do  this  because  they  had  a 
customer  available,  viz.,  the  sales 
organisation  of  the  company  all  over  the 
world,  with  its  nearly  400  branches,  and 
thev  could  therefore  afford  the  risk  of 
replacing  the  machines  bought  only  a  few 
years  before  by  more  efficient  and  very 
expensive  ones.  The  results  obtained 
showed  that  our  action  was  justified,  and 
we  were  soon  able  to  increase  our  output 
bv  more  tlian  five  times." 


UNITED  STATES  OF  AMERICA. 

(From  Our  Own  Correspondent.) 

The  coal  strike  continues,  as  does  the 
apparent  indifference  of  coal  users  to  the 
o'ltcome.  The  weakness  of  the  coal 
industrv  in  this  country  lies  in  the  fact 
that  there  are  far  too  manv  mines  and 
miners  to  be  kept  in  anything  like  full 
employment  bv  the  average  home  and 
foreio-n  demand.  In  rmmd  figures  the 
national  renuirement  is  500,000,000  tons  a 
\ear,  while  the  mines  are  canable  of 
r-rodncins-  between  700,000,000  and 
900.000,000  tons  annually. 

A  billion  s-allons  storage  reserve  of 
petrol  is  predicted  in  a  report  of  the 
Bureau  of  Mines,  whifh  shows  a  reserve 
(m  March  1  of  818.500.000  gallons,  being 
th»^  largest  in  the  history  of  tb<^  industrv. 
This  amount;  is  an  increase  of  112,000,000 
gallons  over  the  reserve  of  February  1. 

As  a  pointer  to  busier  times  _  in  the 
mechan^nal  industry  the  steady  improve- 
ment which  has  been  in  evidence _  in  the 
small  tool  trades  since  January  is  main- 
tained with  prices  which  fluctnated 
tremendouslv  since  1915,  now  apparently 
spftled  at  present  levels.  The  enormous 
demand  for  rndio  equipment  has  had  n 
stimulntintr  effect  upon  the  producing  end 
of  the  industry. 

A  compliment  to  American  machine 
tools  was  paid  recently  in  an  address  to  the 
workers  by  Felix  Deutsch,  chairman  of  the 


An  exhibition  of  industrial  tractors  is 
in  progress  and  is  attracting  engineers, 
builders  and  contractors  in  large  numbers. 
It  is  the  first  show  of  the  kind  of  a 
national  scope  that  has  been  held  in  this 
country,  and  it  has  taken  the  nature  of 
an  industrial  forum  in  which  each  tractor 
and  each  special  piece  of  equipment  is 
actually  doing  the  work  it  is  built  to  do. 
Considerable  attention  is  being  paid  to  a 
F'^rdson  tractor  deliverinsr  a  current  of 
■300,000  candle  power  efficiency,  and  to 
another  enuipped  with  locomotive-type 
wheels  which  hauls  heavily-loaded  cars 
over  railway  tracks  at  a  speed  of  12  to  15 
miles  per  hour.  It  has  power  sufficient  to 
start  a  load  up  to  100  tons. 

There  are  984  motor  express  lines  in  the 
United  States  which  have  been  listed  at  the 
offices  of  the  National  Automobile 
Chamber  of  Commerce.  The  total  number 
of  motor  express  linps  in  the  United  States 
is  estimated  at  1,500.  The  tendency  each 
year  is  toward  consolidation,  with  fewer 
lines  doing  a  larger  business. 

A  survey  made  by  the  New  York  State 
Bureau  of  Municipal  Information  shows 
that  in  1921  over  G.OOO  mo<or  vehicles 
were  owned  and  operated  bv  GO  out  of  the 
TOO  largest  cities  in  the  United  States. 
Fire  apparatus  and  privatelv-owned  cars, 
of  which  the  citv  pays  operatincr  expenses, 
are  excluded  from  the  above  total. 


Motor  'buses  are  being  used  bv  32  elec- 
tric railways  in  the  eastern  part  of  tbe 
United  States,  and  motor  'buses  Avith 
flanged  wheels  are  being  ii^ed  by  28  short 
line  steam  railroads. 


Several  members  of  the  Society  of 
Automotive  Engineers  are  to  make  a  trip 
this  week  from  New  York  to  Yale 
University,  New  Haven,  Conn.,  in  rail- 
way cars  propelled  by  petrol,  on  the  ^'evv 
York — New  Haven  and  Hartford  railway. 
The  cars  have  been  placed  in  service  on 
some  of  the  branch  lines  of  the  company 
and  may  be  said  to  represent  the  entrance 
of  the  automotive  industry  into  the  steam 
railway  ecjuipment  business. 

Dr.  Charles  F.  Steinmetz,  chief  engineer 
of  the  General  Electric  Co.,  is  contestini^ 
the  long-standing  theory  that  ether  m 
space  is  the  transmitter  of  waves  of  souiul 
and  light.  He  declared  belief  in  ethei 
must  be  abandoned  as  contradictory  ti 
Einstein's  theory  of  relativity,  which  i 
now  meeting'  general  acceptance. 

Sound  and  light,  he  pointed  out,  ait, 
borne  on  the  wings  of  electric  magnet  it 
energy  which  spreads  through  space  whei 
released  at  the  point  of  inception, 
they  do  not  form  waves  of  motion  in  an; 
body,  be  it  proven  or  hypothetical. 

"  For  a  long  time  we  have  believed  tha 
light  is  a  wave  motion  of  some  hypo 
thetical  thing  called  the  ether,"  saidDi 
Steinmetz.  "  This  theory  never  was  satis 
factory,  because  it  required  that  the  ethe 
must  be  so  extremely  thin  that  the  eart 
and  all  bodies  move  through  it  wit 
terrific  speed — 100,000  feet  a  second- 
without  any  trace  of  friction,  and  at  tti 
same  time  the  ether  must  be  a  solid  bod 
of  high  riffidity.    This   is  unreasonble. 


The  American  Chemical  Society 
making  efforts  to  obtain  more  authorit; 
live  information  on  the  "discovery"  I 
a  Dr.  E.  Curren,  of  Los  Angeles,  of 
new  gas  named  "  cirrrenium."  Dispatchi 
from  Los  Angeles  stated  that  this  new  gJ 
would  revolutionise  lighter-than-air  na^< 
gation,  that  it  is  as  good  as  helium  ai 
can  be  produced  for  a  smaller  cost  thfj 
helium. 

Commenting  on  the  news,   Dr.  R 
Moore,  chief  chemist  of  the  U.S.  Bures 
of  Mines,  who  directed  the  work  of  produi 
ing  the  helium  by  which  the  U.S.  Na 
drigible  was  flown  last  autumn,  says 
part  : 

"It  is  stated  that  this  gas    will  v 
burn,  will  not  explode  when  mixed  wi 
air  or  oxygen,   and  has   practically  t 
same  lifting  power  as  hydrogen.  Th 
is  no  gas  or  mixture  of  gasses  known 
science  that  has  a  lifting    power  co 
parable  to  that  of  hydrogen  and  heliu 
and  helium  is  the  only  gas  which  is  nci 
explosive  when  mixed  with  air  or  oxyge 
and  non-inflammable,  which  is  practice 
for  aviation  purposes  on  account  of 
lifting  power,  which  is  92  per  cent  that 
hydrogen.    It  would  appear  that  somete 
is  taking  advantage  pf  the  public  intei't 
in  the  recent   disasters  to  dirigible*  f» 
.sensationally  exploit  something  that  1| 
no  value." 
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(Reuter's  Engineering  Service. Vi 

WeSTINGITOUSE  CoMP..\NY  EoT  TPMENTlf' 

The  Westins>house  Electric  &  !Manufact  ji 
ing  Co.  announces  plans  for  the  imniedi  ie 
consti-uction  of  a  one-storev  addilion  to  is 
East  Spi-in-jfield  plant.  500  ft.  by  SO  i, 
in  which  500  additional  workmen  will  re 
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aployed  for 
^iparatus. 


the   production    of  radio 


^Universal  Amplifier  for  Radio  Tele- 
[QNE. — The  Bureau  of  Engineering'  of 
|e  Navy  Department  lias  finally  arrived 
i  a  successful  design  for  a  universal 
raplifier  for  radio  communication  and 
'-her  similar  purposes.  Dr.  J.  M.  Miller, 
•  the  Navy's  Radio  Research  Laboratory 
I  Washington,  has  constructed  a  six- 
lage  amplifier,  which,  gives  practically 
"  e  same  amplification  from  a  lower  limit 
!  several  himdred  metres  to  an  upper 
;init  in  the  neighbourhood  of  20,000 
Fetres. 


Gyroscope  for  Liners. — A  test  of  a 
:  ige  gyro-stabiliser,  designed  to  prevent 
!  e  rolling  of  ships,  was  witnessed  here 
the  local  plant  of  the  Westinghouse 

leetric  &  Manufacturing  Co.  recently  by 
^presentatives  of  shipping  companies. 
1  he  test  was  declared  to  have  been  a  pro- 
tranced  success.  It  was  said  that  by  use 
the  device  passengers  would  be  able  to 

roll  on  the  decks  regardless  of  rough 
reather.  The  stabiliser,  which  weighs 
tons,  is  to  be  installed  in  the  Shipping 
'oard  steamer  Hawkeye  State  plying 
•  stween  Baltimore  and  Honolulu.      It  is 

iid  to  be  the  largest  ever  constructed  and 

le  first    one  to  be  placed    in  a  large 

assenger  vessel.  Similar  devices  have 
i.een  in  yachts  and  small  vessels. 
Operating  on  the  principle  of  the  common 
I  )\  gyroscope,  the  gyro-stabiliser  attained 
luring  the  test  an  overspeed  of  10  per  cent, 
880  revolutions  a  minute.  The  action 
j!  controlled  by  small  gyroscopes  along 
i.he  sides  of  the  vessel.  These  register 
[■lie  direction  of  the  roll  and  automatically 

tart  the  big  stabiliser  wheel  revolving  in 
[he  direction  necessary  to  counteract  the 
fiction  of  the  ship. 

r.   

'  New  Tube.  Mill  for  Steel  Corpora- 
;  ION.— The  construction  of  a  15,000,000- 
'ol.  tube  mill  at  Gary,  Ind.,  is  planned  by 
;he  United  States  Steel  Corporation,  savs 
'  statement  issued  bv  the  chairman,  Mr. 
.Clbert  H.  Gary.  Building  of  the  mill 
ji'ill  begin  at  once,  and  it  is  expected  that 
he  making  of  tubes  will  be  in  full  opera- 
-ion  before  the  end  of  1923.  The  mill 
rill  have  a  capacity  of  about  350.000  tons 
year,  increasing  the  present  tube 
apacity  of  the  United  States  Steel  Cor- 
^inration  by  20  to  25  per  cent.  The  mill 
"liW  be  erected  bv  the  National  Tube  Co., 
<i  subsidiary  of  the  Steel  Corporation. 

Navy's  Wyoming  Oil  Reserve  to  be 
Oeveloped. — Development  of  the  navy's 
li?  oil  reserve  in  Wyoming,  known  as  the 
I '  Teapot  Dome,"  or  Navy  Oil  Reserve, 
'^0.  3,  will  be  undertaken  by  the 
Mammoth  Oil  Co..  a  Delaware  corporation 
"eoentlv  formed  for  that  purpose.  The 
MaTninoth  Co.  is  to  spend  at  least 
'fi.nOO.OOO  dols.  in  laying  piue  lines  and 
'srecting  modern  storage  tanks  bv  which 
navy  fuel  oil  is  to  be  made  available  for 
tTie  fleet.  The  development  of  the 
Wyoming  fleet  by  private  interests  is  to 
he  on  a  rovalty  basis,  similar  to  that 
annlied  in  the  exploitation  of  the  navy's 
oil  reserves  in   California.     The  great 


storage  tanks  to  be  erected  for  the 
Government  under  the  contract  will  be 
located  200  miles  inland  and  connected 
with  harbours  and  naval  bases  by  pipe 
lines.  The  tanks  will  be  made  safe  from 
attack  in  any  form  from  hostile  fleets  or 
air  raids. 


Harbour  Improvements  in  Cuba. — In 
view  of  the  promised  revival  in  Cuba's 
import  and  export  trade,  steps  are  being 
taken  by  the  Government  to  effect  certain 
long-desired  harbour  improvements,  parti- 
cularly at  Matauzas,  a  province  bounded 
on  the  north  by  the  Straits  of  Florida,  on 
the  east  by  the  province  of  Santa  Clara, 
and  on  the  west  by  the  province  of 
Havana,  with  the  capital  54  miles  dis- 
tant. The  harbour,  which  is  served  by 
the  United  Railways  of  the  Havana,  a 
British-owned  system,  "is  located  at  the 
head  of  an  arm  of  the  sea,  about  five 
miles  in  length  and  a  mile  or  so  in  width, 
receiving  the  waters  of  the  San  Juan  and 
Yumuri  rivers.  At  the  end  of  the 
harbour,  nearest  to  the  city  of  Matanzas, 
the  Government  owns  and  operates  a  wharf 
known  as  Muelle  Real  which  has  a  length 
of  116  ft.,  and  is  covered  with  warehouses 
of  wooden  frames  and  zinc  roofs;  the 
draught  alongside  is  12  ft.  to  13  ft.  The 
location  of  the  wharf  between  the  mouths 
of  the  San  Juan  and  Yumuri  rivers,  where 
mud  accumulates  rapidly  and  con- 
tinuously, makes  dredging  impracticable ; 
as  a  result,  all  merchandise  must  be  dis- 
charged either  by  means  of  barges  or 
lighters.  To  improve  this  uneconomical 
state  of  affairs  the  Government  has 
decided  to  construct  a  long  concrete  pier 
with  sufficient  draught  to  permit  coast- 
wise shipping  to  come  alongside,  and  at 
the  same  time  to  reconstruct  the  ware- 
houses in  concrete.  Other  improvements 
include  the  construction  of  docks  at 
Mariel,  about  20  miles  from  Havana,  the 
concession  having  been  granted  to  a  large 
steamshic  company,  whose  example  is 
being  followed  by  other  firms  with  a  view 
to  preventing  a  recurrence  of  dock  con- 
gestion in  Havana. 


AUSTRALIA. 

(Reuter's  Engineering  Service.) 

Victorian  Railway  Workshops  : 
Proposed  Expenditure  on  Equipment. — 
The  Minister  for  Railways  has  ordered  an 
immediate  investisration  into  the  proposal 
to  spend  £200,000  on  new  equipment, 
repairs  and  constructional  work  at  the 
Victorian  railway  workshops. 

Roadingmaking  with  Copper  Slag. — 
Conper  slag  purchased  for  9s.  Id.  a  ton 
delivered,  as  against  12s.  asked  for  blue 
metal,  will  in  future  be  used  by  the  Hiirst- 
ville  Municipal  Council  (Sydney)  for  road- 
making  purposes.  Hitherto  no  commer- 
cial market  whatever  could  be  found  for 
the  slasr,  a  huge  mound  of  which  has 
accumulnted  in  the  yards  of  the  Electro- 
Ivtic  Refining  &  Smelting  Co-'s  works  at 
Port  Kembla.  Exhaustive  tests  have  been 
carried  out,  and  the  council  is  committed 
to  a  contract  to  take  18,000  tons  of  the 
slag  from  the  refining  company,  and  to 
erect  a  crushing  plant  and  bins  costing 


£4,000.  It  is  expected  that  the  entire  cost 
of  the  plant  will  be  written  off  in  the  first 
year's  operations  by  the  saving  of  the 
difference  between  the  cost  of  slag  and 
blue  metal.  It  is  claimed  that  slag  is 
more  economical  and  will  wear  better  than 
the  metal. 


New  South  Wales  Minerals. — The 
value  of  the  output  of  minerals  in  New 
South  Wales  last  year  is  officially  esti- 
mated at  £14,018,648,  representing  an  in- 
crease of  £2,607,186,  compared  with  the 
previous  year.  This  is  due  almost  wholly 
to  the  increase  in  the  value  of  the  coal 
produced  and  to  the  fact  that  towards  the 
end  of  the  year  the  Broken  Hill  mines 
partially  resumed  operations.  In  1918 
the  value  of  minerals  was  £14.419,352, 
and  this  was  the  only  year  in  which  last 
year's  figures  have  been  exceeded.  Dur- 
ing the  year  29,701  persons  were  employed 
at  the  mines,  an  increase  of  538.  The  coal 
hewn  is  given  at  10,793.387  tons,  a  record 
for  Australia,  being  77,388  tons  more  than 
in  the  previous  year.  The  output  at  the 
pit  mouths  was  valued  at  £9,078.388,  an 
increase  of  £1.355,033.  The  gold  vield 
increased  by  2.2G6  oz.  fine  and  £9,624  in 
value  to  51,173  oz.  fine,  valued  at 
£217,570.  Products  of  silver  lead  mines 
reached  £1,610,819,  an  increase  of 
£1,237.882.  The  copper  output  declined 
bv  £86.711  to  £41,267.  and  tin  bv 
£250.343  to  £163,451. 


CANADA. 

(Reuter's  Engineering  Service.) 
Steam  Ferry  for  Autos  in  Nova 
Scotia. — A  steam  ferry  at  the  Strait  of 
Canso  for  the  transportation  of  motor  and 
other  vehicular  traffic  will  be  provided  at 
once  by  the  Provincial  Government, 
according  to  a  letter  recently  from  the 
chairman  of  the  Nova  Scotia  Highways 
Board  to  the  secretary  of  the  Sydney 
^fotor  League. 


INDIA. 

(Reuter's  Engineering  Service.) 

Sukkar  Barrage.  ■ —  The  financial 
arranffements  for  Sukkar  Barrage  are.  it 
is  understood,  on  the  point  of  completion, 
provision  being'  made  for  raising  two 
crores  of  ruDees  per  year  for  several  years. 
The  D.  .7.  Sind  Colles'e  is  seeking  affilia- 
tion to  the  Bombay  University  for  Civil 
EngineerinsT  in  order  to  be  able  to  supply 
a  staff  of  subordinate  engineers  for  various 
works.. 


Relaying  Railways. — The  Railway 
Board  has  the  intention  of  takin"-  in  hand 
durinsr  the  current  vear  the  relayilig  of  the 
Sutle.i  Valley  Railway. 

New  Sewerage  Scheme. — The  Lahore 
municipality  has  approved  the  sewerage 
scheme,  and  is  ready  to  commence  con- 
struction. 


Machinery  Required. — The  Pioneer 
Soap  &  Chemical  Works  Ltd.  (newlv  refis- 
tered  company),  capital  Rs. 2. 50. 000: 
manao-ing  agents.  Messrs.  Rov,  Biswas  & 
Co..  60 /1a,  Wellington  Street,  Calcutta, 
will  require  soap  maniifacturing 
machinery. 
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FRANCE. 

(From  Our  Own  Correspondent.) 

British  competition  lias  at  length 
brought  down  the  tariff  of  the  Comptoir 
des  Toles,  whose  prices  are  now  as 
folhnv  :  Flat  i)lates.  Fc.590  per  ton; 
heavy  plates,  Fc.G40;  average  plates, 
Fc.720,  and  tine  sheets  Fc.DOO;  in  each 
case  for  goods  delivered  at  consumer's 
railway  station  an  "  average  "  distance 
away  from  works.  The  increases  for 
intei mediate  thicknesses  have  also  been 
altered.  As  a  result  French  heavy  and 
average  plates  work  out  at  about  the  same 
price  as  the  Belgian  product,  except  right 
near  the  frontier,  when  the  latter  is  still 
cheaper  by  between  a  few  centimes  and 
Fc.20  per  ton,  according  to  the  thickness. 
But  even  still  the  finer  thickness  of  plate 
is  cheajjer  when  bought  in  England  or 
]5clgium,  the  former  giving  the  best  price 
for  9 /10  mm.  and  under,  and  the  latter 
for  thicknesses  above  that  figure  and  up 
to  11  mm.  The  only  disadvantage  in 
purchasing  British  goods,  I  hear,  is  tlie 
frequency  with  which  they  arrive  rusted 
from  the  sea  voyage. 

Other  iron  has  every  appearance  of 
remaining  firm  for  some  time  at  present 
rates.  No.  3  P.L.  (standard)  pig  iron  is 
selling  ex  works  Loiraine  at  Fc240  to 
home  consumers,  and  at  as  little  as  Fc.225 
when  exported.  The  Hematite  Comptoir 
has  at  length  made  official  the  rate  prac- 
tised informally  for  several  weeks,  and 
nnw  openly  quotes  at  Fc.2G0  per  ton,  a 
small  quantity  being  still  ceded  locally  in 
the  East  for  as  little\is  Fc.82r).  For  c(mi- 
parison  may  be  mentioned  No.  3  Ceveland, 
c.i.f.  Calais  or  Rouen,  Fc.308;  Nantes  or 
Bordeaux,  Fc.33o;  (xlengarnock  or  simi^ai 
c.i.f.  Calais,  Fc.365;  B.S.  No.  1  or  similar 
Fc.327.50  c.i.f.  Calais;  as  also  West 
Coast  hematite,  Fc.365.  Half-finished 
products  continue  to  find  their  w-ay  to 
Germany.  On  the  home  market,  ingots 
are  Fc.290,  blooms  between  Fc.310  and 
Fc.315;  billets  _Fc.330  and  Fc.340  on  rail 
works.  Lorrainers  and  Luxembourgers 
quote  f.o.b.  Antwerp  the  same  price  as 
the  above,  or  even  Fc.20  per  ton  less  in 
the  case  of  big  orders.  The  Belgians 
control  French  merchant  bars  at  present, 
and  there  is  a  tendency  on  the  part  of 
French  manufacturers  to  cut  their  rates. 
The  average  price  is  now  Fc.420,  but  it 
will  probably  not  be  long  before  merchant 
bars  settle  down  in  the  neighbourhood  of 
Fc.400. 

In  an  effort  to  revive  the  trade  of  manu- 
facturers of  railway  material  the  Societe 
Auxiliaire  Francaise  pour  Materiaux  de 
Cheniins  de  Fer  has  just  started  td 
represent  the  principal  makers  of  rolling 
stock  and  general  railway  material  in 
France  on  foreign  nuukets.  This  common 
selling  agency  will  devote  its  first 
energies  to  Poland,  Roumania  and  other 
members  of  the  Petite  Entente  whence 
salvation  is  sought  from  the  present  stag- 
nation. It  will  both  sell  and  hire  to  its 
clients,  and  as  they  will  mostly  be 
nationals  obliged  to  meet  their  liabilities 
in  a  depreciated  currency  it  is  proposed  to 
sell  second-hand  railway  material  ceded 
by  the  French  lines.  Biiving  will  thus 
be  made  easier  for  their  foreio'n  clients, 
and  by  tlieir  purchases  of  old  rolling  stock, 


etc.,  the  home  railways  will  dispose  of 
more  liquid  capital  with  which  to  buy  new 
material  through  the  same  agency. 

The  biggest  event  recorded  for  some 
time  in  the  electrical  world  is  the  decision 
of  the  Grand  Duchy  of  Luxembourg  to 
giant  a  concession  of  30  years'  duration 
for  the  electrification  of  the  whole 
territory,  the  current  being  utilised  in 
lighting  and  as  motive  i)Ower  for  tram- 
cars,  looms,  and  similar  machinery  used 
in  domestic  trades.  Perhaps  later  the 
railway  will  also  be  electrified.  The 
project  has  no  doubt  been  under  long  con- 
sideration, but  only  recently  were  sup- 
pliers invited  to  make  tenders.  The 
Government  of  the  duchy  has  apjDointed 
a  board  of  five  experts,  two  of  w'hom  are 
foreigners,  to  consider  the  I'o  proposals 
that  have  been  put  forward. 

In  France,  schemes  are  g(jing  forward 
for  the  erection  of  further  regional  elec- 
tiic  ])ower  stations,  these  being  either 
water  or  coal  driven.  Work  proceeds  con- 
tinuously upon  the  su])er  system  of 
120  kw.,  which  is  to  link  v.])  the  communes 
in  the  East  and  the  Nojth.  Connected  is 
the  electrification  of  the  Somme  depart- 
ment. A  90,000  volt  current  will  be 
transmitted  from  Boulogne  to  Abbeville, 
whilst  another  of  40,000  volts  is  to  pass 
by  Arras,  Amiens,  Abbeville  and  Doullens. 
A  third  of  45,000  volts  will  serve  the  dis- 
trict of  Saint  Quentin,  Roisel  and 
Cliaulnes.  The  erection  of  the  high- 
tension  plant  has  been  entrusted  to  three 
firms — the  Se.  Electrique  du  Nord-Ouest. 
the  Cie.  Electrique  du  Nord,  and  the  Se. 
Bethimoise  d'Eclairage  et  d'Energie, 
whereas  the  low-tension  arrangements  are 
in  the  hands  of  local  co-operative  societies 
formed  by  the  would-be  consumers. 

Meaii'while  the  electrification  of  another 
part  of  the  Dordogne  valley  continues, 
while-  a  proposal  has  been  put  forward  tor 
supplying  cheaper  electric  current  to 
inhabitants  of  Morbihan  and  the  Cotes  du 
Nord  departments.  For  the  Dordogne 
electrification  it  will  probably  be  necessary 
to  build  reservoirs  and  stations  at 
Chambon  and  Argentat  at  a  total  cost  of 
Fc.250,0O0,0O0,  which  means  a  price  for 
the  current  of  10  centimes  per  kilowatt  at 
the  power  station.  The  Brittany  scheme 
entails  the  flooding  of  a  valley  to  obtain  a 
reserve  of  70,000.000  cubic  metres  of 
water;  between  (i,()00  and  15.000  h.p.  for 
the  turbines,  and  an  annual  oiitput  of 
nearly  19,000,000  kw. 


SWEDEN. 

(Reuter's  Engineering  Service.) 

Shipments  ok  Orb  From  Ltu.ea.a. — 
Slcckholui  I )(i<jhhid  learns  from  Luletui 
that  shipments  of  ore  from  that  port  dur- 
ing the  summer  will  be  unusually  large. 
Last  year's  shipments  frou)  Luleaa  only 
amounted  to  200,000  tons,  the  usual  quan- 
tity shipned  from  northern  ports  totals 
about  1,000,000  tons.  It  IS  now  rumoured 
that  there  are  1.500,000  tons  stored  at 
fjuleaa.  and  which  are  to  be  exported. 


BELGIUM. 

(Rettteji'.<?  Engineering  Service.) 
PraCK  ok  ^fETALMiRGK  \t,  Coke. — The 
price  of  metallurgical  col<e,  as  fixed  by  the 


Belgian  coke  works,  will  be  reduced  fron 
Fc.l02  to  Fc.97  as  from  May  1.  Thi 
price  will  also  be  applicable  to  export 
to  France  and  Luxemburg. 


GERMANY. 

(Reuter's  Engineering  Service.) 

Increase  in  Price  of  Raav  Iron. — Tl: 
Association  of  Iron  Manufacturers  \\i 
decided  on  a  fresh  increase  in  the  pri( 
of  the  various  categories  of  raw  iron. 


RUSSIA. 

(Reuter's  Engineering  Service.) 
Import  A'lTON  oe  Motor  Cars. — Tl 
Russian  Trade  Delegation  communicati 
the  following':  The  deciee  permitting  t 
free  importation  of  motor  cars  for  Sta 
and  ])rivate  use  has  brought  many  offe 
from  foreign  firms.  The  Foreign  Trai 
Commissariat  is  negotiating  with  foreij 
motor  car  manufactui-ei-s  to  establi; 
branches  here  on  a  mixed  corporati( 
basis.  German,  American  and  Itali; 
companies  propose  to  set  up  omnibus  ui 
motor  tiuck  services  linking  with  railw; 
stations,  also  to  construct  an  inter-urb; 
Tailway  from  Moscow.  Early  agreeeme 
is  expected. 


Platinum  Inpustry.  —  The  Sov ; 
Government  has  telegraphed  to  M.  Loii 
Dujiare,  [)rofessor  at  the  nniversitv  a  I 
director  of  the  Geneva  School  of  Chem- 
try,  enquiring  if  he  would  be  willing  to  i 
to  Moscow  in  the  immediate  future  i 
order  to  superintend  the  reorganisation  f 
the  raw  platinum  industry.  M.  Du]ii5 
has  accepted  the  invitation. 

Electrification  Bank. — -The  Russ  i. 
Trade  Delegation  learns  from  Moscr 
lhat  a  large  electrification  bank  is  beij 
organised  witli  the  participation  of  fore'! ii 
banks,  notably  the  Credito  Italiano,  p 
promote  electrification  works  in  Russiai*^ 


CHINA. 

(Reuter's  Engineering  Service.)  t 
Anshan  Iron  Mines. — It  is  reportlt> 
says  Finance  and  Commerce .  that  a  i  |r 
ore  concentration  plant  is  to  be  construe  ll 
at  Anshan,  the  site  of  the  Anshan  11 
and  Steel  Works,  work  thereon  being  ( <» 
menced  some  time  this  year.  The  plarR 
construction,  together  with  the  equipniR 
of  the  plant,  is  said  to  have  already  lift 
drafted.  Th  is  proposition  has  been  pejr 
ing  since  1920.  Recently  five  Amerift 
e.xi)eits  insjieoiecl  tlie  company's  proi» 
ties.  Their  i-eport  on  the  results  of  ll  t 
personal  investigations  on  the  groum 
expected  to  b(>  received  shortly. 

Pekin(;  -  HAintix    Tei.epiioxk.  — 
Cliinese    Ministry    of  Communicati 
repoi-ts  Finance  and  Connneice,  has  C] 
pleted  the  survey  of  the  lon<>-distance  1 
ohoiie  route  between  Peking  and  Har  . 
Tile  AEinistry  is  now  making  preparat  s 
lo  start  wotk.  and  has  signed  a  cont  t 
for  the  puichase  of  the  necessary  mate-  f 
with  the  China  Klertricity  Co.  '  Work  1 
be  begun  during  the  cunent  montli  d 
will  be  finished  in  May, 
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DVANCE  IN  CASE-HARDENING 
•      TESTING  METHODS. 

i  (By  OuE  AjfEEICAiN'  CORRKSPONDEKT.) 

the  terminology  of  science'  and  iiulus- 
\  "revolution"  has  taken  its  place  in 
(■  ranks  of  over-worked  words.  ~Neyei- 
I'less,  what  was  described  as  a 
1  evolutionary  "  process  for  testing  thf 
liability  of  case-hardened  steel  was 
I'sented  to  the  American  Society  foi' 
;'I  Treating  in  a  paper  by  A.  V.  de 
111  est,  who  is  research  engineer  for  the 
merican  Chain  Cb.  The  apparatus  used 
an  electrical  one  which   indicates  the 

'  avice  to  be  expected  from  any  chain  and 
expected  to  be  of  particular  value  in  the 
-ting-  of  tyre  chains  for  aiitoniobiles. 
1  the  same  time,  the  device  is  applic- 
ile  to  relative  tests  on  Avire,  rods,  cables 
lul  other  steel  products. 

;  The  gist  of  Mr.  de  Forest's  paper  was  as 

("ollows  :  — 

'  "  The  problem  of  determining'  the 
lejith  of  case  in  carbonised  and  case- 
[•ardened  work  is  one  in  which  the  cus- 
jrinnary  non-destructive  methods  of  test 
l^re  difficult  or  imjiossible  to  applj-. 
(|;n  so)i)e  cases  the  surface  hardness  may 
ipw  estimated  with  a  scleroscope  or  a  file, 
(|r  imder  favouralile  conditions  a  Brine]] 
j'|est  can  be  made,  l)ut  in  general  none  of 
[■liese  tests  are  satisfactory  on  this  class  of 
■laterial.  A  mag'netic  method  which 
'.as  been  .successfully  applicMl  to  n 
jartieular  product  may  therefore  be  of 
i.-ome  interest. 

I  "The  pioduct  under  discussion  i,s 
(riiiiall  steel  chain  in  varioxis;  diameters 
!:)f  wire  from  '192  in.  ud  to  fin.,  and  in 
'iliort  leng-ths  of  from  5  in.  to  15  in.  It 
If.s  u.sed  as  the  cross  meml)er  in  Weed  tyre 
wLains,  where  it  is  exposed  to  the  wear 
llif  hard  roads  and  to;  the  sho'clc  of  jiound- 
'mg  over  car  rails  and  cobMei  stones. 
The  re.siilt  is  that  if  the  case  is  too  thin 
it  wears  out  too  fast,  and  if  too  thick 
(breaks  even  before  tlie  soft  chain  lias  worn 
•out.  Fortunately  tliere  is  an  inter- 
mediate condition  fiDni  wliich  reasonable 
jsemce  may  be  expected. 

"In  order  to  determine  tliis  condition 
for  maximum  ser^-ice  a  test  is  needed  in 
wliioli  any  varialile  which  increases  the 
hrittleness  of  the  chain  will  show  itself 
'ill  the  direction  of  increased  deptli  of 
'case.  In  the  present  instance,  the 
magnetic  property  \inder  observation 
varies  with  the  quencdiing  temperature 
and  the  structure  of  the  chain  in  tlie  de- 
sired manner." 

The  magnetic  test  is  tlierefore  used  to 
determine  when  the  chain  is  unnecessarily 
soft  or  dancerously  luird.  This  latter 
figure  is  derived  entirely  from  experi- 
ence, and  is  only  an  estimate  to  meet  the 
ivorst  conditions.  It  is  not  yet  practical 
to  make  chain  to  suit  the  temperament  of 
the  driver  of  eacb  car  and  tlie  pavin<j'  of 
the  streets  he  uses,  but  some  day  chains 
niav  come  like  t^oth  lirushes,  liard,  soft 
and  medium,  in  properly  labelled 
packages. 

The  major  variables  involved  are  the 
size  of  chain,  the  depth  of  case,  the  car- 
bon content  of  the  case  and  its  distribu- 
tion, the  composition  of  the  core,  the 
structure  of  case  and  core,  as  determined 
l>y  the  carbonising  temperature  and  the 
lieat  treatment.  The  efFects  of  each  of 
these  factors  on  the  magnetic  result  have 


not  as  yet  been  too  accurately  determined. 
The  following  points,  however,  may  be  of 
interest.  In  the  carbonised  chain,  slowly 
cooled  or  normalised,  the  magnetic  read- 
ing is  closely  jiKipoi  tional  to  the  depth 
of  case.  Here  the  (die  is  pretty  regular 
in  composition  and  the  carbonising 
material  the  same  in  each  instance. 
When  reheated  and  quenched  the  mag- 
netic result  is  higlier  the  liigher  the 
(luenching  temperature.  Furthermore, 
the  magnetic  result  is  higlier  for  a  coaise 
structure  as  quenched  from  the  pot  than 
for  a  finer  striictuie  queiiched  from  the 
same  temperature,  as  is  obtained:  by  le- 
heating  and  requenching.  So  far  the 
magnetic  result  has  given  a  pretty  close 
idea  of  the  "  brittleness, "  whatever  that 
may  mean,  of  tlie  chain. 

The  magnetic  apparatus  itself  is  a 
simple  form  of  inductance  bridge,  ox)erat- 
ing  on  commercial  60-cycle  current.  A 
rather  peculiar  type  of  separately  excited 
galvanometer  is  used  as  an  indicator.  A 
small  rheostat  and  ammeter  control  the 
current  to  operate.  In  this  case  about  0'2 
amperes  at  110  volts  are  used.  Resist- 
ance coils  control  the  sensitivity  of  the 
instrument,  and  the  deflections  can  lie 
adjusted  to  any  desired  limits.  An 
adjustable  resistance  is  used  to  balance 
the  g-alvanomoter,  and  is  altered  to  com- 
i:)ensate  for  different  sizes  of  specimen  or 
to  change  the  scale  of  the  instrument . 
Either  deflection  or  iiul  method  can  be 
used.  Tlie  deflection  method  is  ordinarily 
snfficiently  accurate.  The  magnetising  coil 
may  be  of  almost  any  size.  The  one  in  oues- 
tion  will  operate  on  in.  wire  or  chain 
formed  of  ^  in.  drawn  wire,  or  bar  stock 
up  to  1:}  in.  in  diameter.  Tlie  whole 
outfit  is  easily  portable  and  needs  no  set- 
ting up  beyond  connection  to  an  alternat- 
ing current  lighting  circuit. 

It  has  been  found  that  the  introduction 
of  a  ranid  and  non-destructive  test 
enabled  the  testing  of  a  vastly  greater 
number  of  samples  and  a  much  closer  con- 
trol over  the  factors  affecting  the 
problem . 


METHOD  FOR  CALCULATING 
FABRIC  BELTING. 

The  ([uestion  is  often  asked:  "How  can 
I  calculate  fabric  and  balata  belts?  I 
see  all  kinds  of  rules  for  leather  belts,  but- 
I  seldom  see  anvthing  about  fabric  belts." 

In  rei)ly,  Mr.  W.  F.  Scha]dior,st,  M.E.. 
in  the  Compressed  Air  Mai/azine  says:  — 

Let  lis  suppose  tliat  you  want  to  calcu- 
late tlie  width  of  a  babita  belt  necessary 
to  transmit  a  given  horse  power.  Proceed 
this  way  :  Subtract  one  from  the  number 
of  idles,  multiply  by  the  diametei'  of  the 
pulley  in  inches,  multiply  by  the  numbei' 
of  revolutions  the  pulley  makes  per 
minute,  then  multiply  by  0'000158  and 
then  divide  the  result  into  the  horse  power 
to  be  transmitted.  The  answer  is  the 
width  of  the  belt  in  inches.  If  you  get 
rS  in.  for  the  answer  you  will  veiT  likely 
decide  on  a  2  in.  belt  in  order  to  be  safe, 
which  is  the  right  thing  to  do.  If  you 
get  2  01  in.  for  an  answer  you  will  decide 
that  n  2  in.  belt  will  do  the  work  very 
ca])ably,  and  vou  will  be  right,  because 
these  rules  allow  for  an  ample  factor  of 
safetv.  This  rule  is  usable  for  balata 
belts  of  3,  4,  5,  fi,  7.  8,  9.  or  10  ply. 


Fabric  Belts. 

Xow,  for  fabric  belts.  Tlie  rules  as 
ordinarily  given  for  fabric  belts  made  up 
in  plies  are  something  like  this:  "A 
tour-ply  stitidied  canvas  belt  is  equivalent 
to  a  single  leather  belt.  Eight-ply  is 
equivalent  to  a  double  leather  belt.  And 
so  forth." 

Then,  after  knowing  the  ecjuivalent  we 
have  to  hunt  up  our  rules-of-thumb  for 
leather  belts  before  being  able  to  decide 
on  a  width  necessary  for  a  g'iven  drive. 

Here  i.s  a  rule  which  gives  the  direct 
answer  without  eyen  thinking  of  leather. 
The  rules  applies  to  most  ordinary  belts 
made  up  in  '  plies  such  as  iTibber  and 
stitched  canvas.  Divide  2,640  by  the 
number  of  plies  and  to  the  quotient  add 
136;  then  divide  the  result  into  the  speed 
of  the  belt  in  feet  per  minute ;  and  then 
multiply  that  result  by  the  width  of  the 
belt  in  inches.  The  answer  is  the 
number  of  horse  powei-  that  the  belt  will 
transmit. 

For  example,  what  lioise  power  may  be 
transmitted  by  a  10-ply  canvas  belt  whose 
width  is  6  in.  and  whose  s])eed  is  4.000  ft. 
per  minute?  Substitute  in  tlie  rule  just 
given  above  and  you  will  find  the  answer 
to  be  60  h.p. 

To  find  the  width  of  a  stitched  canvas 
or  luliber  belt,  |)roceed  this  way:  Divide 
2.640  by  the  numlier  of  idies  and  add  186 
to  the  result;  then  multiply  by  the  horse 
Dower  to  be  transmitted  and  then  divide 
by  the  speed  of  the  licit  in  feet  per 
niinute.  Tlie  answer  is  the  width  in 
inches. 

To  find  the  speed  at  which  a  stitched 
canvas  belt  may  be  run,  knowing  the  horse 
power  and  width,  proceed  in  this  way: 
Divide  2.640  by  the  number  of  plies  a.s 
before  and  add  then  multiply  by  the 

horse  power  to  be  transmitted:  and  then 
divide  by  the  width  of  the  belt  in  inches. 
The  answer  is  the  speed  in  feet  per 
minute. 

To  find  the  numbei-  of  plies  to  specify, 
knowing  all  other  factors,  proceed  in  this 
way  :  Multiply  the  width  of  the  belt  in 
intdies  by  the  speed  of  the  belt  in  feet 
per  minute  and  divide  by  the  horse  power 
to  be  transmitted;  then  subtract  from 
that  number  136:  then  divide  the  lesult 
into  2,640.  The  answer  is  the  number 
of  plies. 

Speed. 

To  find  the  speed  of  a  belt,  knowing 
the  diameter  of  the  pulley  and  the  I'evo- 
lutions  per  minute,  multiply  the  diameter 
of  the  pulley  in  inches  by  0'262  and  the 
result  by  the  number  of  revolutions  per 
minute  of  the  pulley.  The  an.swer  is  the 
speed  of  the  belt  in  feet  per  minute. 

To  find  the  number  of  revolutions  per 
niinute  that  will  be  made  by  a  given 
imlley  by  0'262  and  divide  the  result  into 
diameter  of  pulley,  proceed  this  way: 
Multiply  the  diameter  of  the  pulley  in 
inches  by'  0'262  and  divide  the  result  into 
the  speed  of  the  belt  in  feet  per  minute. 
The  answer  is  the  number  of  revolutions 
per  minute. 

To  find  the  diameter  of  pullev,  knowing" 
the  speed  of  belt  and  the  revolutions  per 
minute,  proceed  in  this  way:  Multiply  the 
number  of  revolutions  per  minute  of  the 
nullev  bv  0"262  and  divide  tlie  result  into 
the  speed  of  the  belt  in  feet  per  minute. 
Tlie  answer  is  the  diameter  of  the  pulley 
in  inches. 
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(Continued  from  page  20.  April  29). 

A  SUGGESTED  Set  of  gauges  tn  carry  into    of  correot  involute  form,  if,  say,  the  teeth 

effect  this  method  of  gauging  is  shown  in  are  not  parallel  with  the  axis  of  the  gear. 
Fig.  9.  It  will  be  seen  that  provision  is  For  a  gear  to  be  satisfactory  the  author 
made    for   measuring   all    the   elements  has  found,  as  a  result  of  practical  tests, 

collectively,  whilst  a  "  Not  go  "  gauge  that  errors  must  be  reduced  to  an  absolute 

measures  them  all  separately.  minimum. 

(1)  Spacing  of 
Teeth. — No  measuie- 
able  error  must  exist. 

(2)  Thickness  o  f 
different  teeth  at  pite'i 
line  on  same  geai 
must  not  vary  moie 
than  0  0005  in. 

(3)  Bearing  along 
tooth  not  less  than  85 
peir  cent  of  width  of 
tooth. 

(4)  Pitch  diameter 
must  be  true,  Avithin 
an  eccentric  allow- 
ance of  0001  in. 
maximum. 

As  a  result  of  the 
progress  in  producing 
g-ear  teeth,  several 
gear-testing  jigs  have 
been  developed. 

Where  quantities 
of  geai-s  are  bieing 
made  and  the  exjiense 


FiQ  9.- 


-A  Set  of  Gauges  for  M^nsuring  Separately  and  Collectively 
Screw  Elements. 


The  gauge  for  measuring  the  effective 
diameter  is  not  interfered  with  by  errors 
of  pitch,  because  there  is  only  one  convo- 
lution on  the  gauge. 

Another  commercial  method  of  inspect- 
ing screw  threads  is  to  have  only  standard 
plug  and  ring  gauges  for  measuring  the 
thread,  whilst  the  outside  diameter  of  a 
bolt,  say,  would  be  measured  with  an 
ordinary  snap  gauge  or  micrometer,  and 
the  root  diameter  of  screwed  holes  be 
measured  with  an  ordinary  "  Go"  and 
"  Not  go  "  plug  gauge. 

In  order  to  check  the  form  of  the  thread, 
and  particularly  the  effective  diameter, 
pitch  and  agle,  a  percentag*e,  say,  1  pej' 
cent,  could  be  projected  on  to  a  screen  50 
times  fidl  size  by  means  of  a  projection 
apparatus. 

It  is  considered  that  the  latter  method  is 
quite  commercial,  and  produces  very  good 
results.  Usually  screw  threads  are  made 
by  means  of  taps  and  dies,  and  if  the  first 
samples  produced  by  the  tools  are  carefully 
inspected  by  this  method,  it  is  only  neces- 
sary to  make  sure  that  the  tools  are 
cutting  good  threads  consistently  by  pro- 
jecting a  small  percentage  in  order  to 
control  the  three  elements  involved. 

Where  gears  have  to  run  quietly  under 
heavy  loads,  only  very  small  errors  are 
permissible.  In  fact,  these  errors  are  so 
small  that  they  cannot  always  bo  detected 
by  ordinary  methods. 

Like  many  other  parts  of  mechanism,  a 
gear  contains  several  elements,  each  of 
which  must  be  accurate,  and,  moreover, 
be  correctly  placed  in  relation  to  one 
another.  For  example,  a  profile  of  a  gear 
tooth  of  involute  form  must  be  correct. 
No  approximation  has  been  found  which 
is  as  satisfactory  as  a  true  involute. 

It  is  no  use,  however,  producing  gears 


liable  to 


Pitch 


R-  1373  P 
Whilworth  Form 


is  justified,  fixed,  centre  jigs  shouldbemade^ 
as  shown  in  Fig.  10.  On  these  .jigs  backlash 
is  measured  by  inserting  feelers  between 
the  teeth  of  the  mating  gears. 

Adjustable  jigs  are  always 
wear,  and  although 
they  may  be  over- 
hauled frequently, 
errors  accumulate, 
due  to  dirt  and  wear, 
and  they  are  never'  as 
accurate  as  the  fixed 
centre  jigs. 

EiTors  due  to  pitch 
and  profile  can  only 
be  detected  by  hand 
rolling  the  g-ears  on 
fixed  centre,  and  only 
then  after  ecnstant 
'  practice.  It  is  possible 
to  'set  up  a  relation 
bietween  all  the  foi-e- 
g-oing  tests  and  results 
obtained  on  a  power 
teist  under  load.  The 
power  test  is  made  by 
mounting  a  pair  of 
gears  on  spindles, 
carefully  fitted  in  a 
substantial  bearing 
and  dead  parallel. 
The  driving  spindle 
revolves  about  1,000 
revolutions  per  min- 
ute, and  the  driven 
spindle  is  fitted  M'ith 
a  brake.  Anv  inac- 
curacies which  have 
been  overlooked  are 
soon  apparent  on  this 
test. 

Tns]>ection  nf  gears 
should  be  svstematic 


and  thorough.  After  a  gear-cuttin 
machine  has  been  setup  the  "first  off 
should  be  inspected  before  the  bulk  of  tl 
gears  is  proceeded  with.  If  proper  inspe< 
tion  jigs  be  available- — as  they  should  be- 
very  little  time  is  actually  lost,  an 
probably  a  considerable  amount  of  sera 
is  saved. 

Inspection  Gauges  (Plain  Cylindrical 
Work). 

In  the  design  of  gauges  for  all  pui'ptosi 
there  is  sufficient  scope  to  exercise  tl 
utmost  ingenuity  of  the  designer. 

There  are  several  kinds  of  gauges,  whi( 
mav  be  refcried  to  as  follows  :  — 

(1)  Limit  Gauges.- — Gauges  for  ensu[ 
ing  that  any  given  dimension  is  with! 
the  tolerance  laid  down  for  the  class 
work  to  be  produced.       In  the  case 
cylindrical   work  these   gauges   may  I 
either  double  plug  gauges,  one  end  ) 
which  must  enter,  and  the  other  end 
which  mirst  not  enter  the  hole  to  whicli 
is  applied,  or  they  may  be  either  two-iij 
or  two-gap  gauges,  one  of  which  mi; 
pas^  over,  and  one  of  which  must  not  pai 
over  the  shaft  to  A\  hich  they  are  applied 
Description  of  Inspection  Gauges  Show 
in  Fig.  11. 

(A)  Snap  gauge,  made  from  cast  st|| 
about  I  in.  thick,  which  is  used  for  gai 
ing  vei"v  shallow  spigots. 

(B)  Limit  snap  gaugei  with  one  ]i 
stejiped,  the  "  Go  "  size  being  in  fronti 
the  "  Not  go  "  size. 
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TOLERANCES  FOR  INSPECTION  GAUGES.  SCREWED  PLUGS  ONLY 

UP  TO  «MU  OR  rOlA 

SSuuTObOMMOR  I'TO?" 
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UNGTH  a  THREAD 

^ -008  M  M 

:-0003' 

!-G13  MM 

!  0-0005" 

!-0t8MM. 

:-ooo7 

ANGLE 

IN  ANGLE  THE  PERMISSIBLE  ERROR  DEPENDS  ON  THE  PITCH  AND  VARIES 
FROM  ±  1-5°  IN  FIMF  PITCHES  TO  1-5°  IN  MEDIUM  AND  COARSE  PITCHES.  , 

For  rf  ferenco  gauges  one-hilf  the  aHove  tolerances  are  a'lowed, 
The  abcive  errors  in  pitfh  and  angle  can  be  toleiated  only  if  accompanied 
a  suitable  reduc'ion  in  the  effective  diameter,  which,  h  nvever,  must  fall  will 
the  limits  of  loleiance  given  for  this  element  in  the  table. 

The  tolerances  on  ring  ganges  .ve  positive  and  ei.inal  in  magnitude  to  ih^ii 
on  the  coirtspoudine  elements  of  the  plug,  e.(/.,  the  tolet-snce  on  core  dian)e  t 
of  the  ring  is  equal  but  opposite  in  sign  to  that  on  the  full  dismeter  of  the  pi 

Chart  showing  the  fine  tolerances  necessar;  for  Inspection 
Qauges. 
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'  ))  A  large  gap  gauge,  similar  to  (B), 
e:  pt  that  the  points  are  adjustable. 

I ))  Standard  double-ended  external 
HI  t  gauge. 

■'.)  This  is  a  special  gauge.  One  end 
1^  "Go"  and  "Not  go"  gauge  for  a 
,1  11  hole.    The  other  end  is  a  "  Not  go  " 


ei|  tor  a  large  hole,  whilst  in  the  centre  is 
tli  "  Go  "  gauge  for  the  larger  hole,  and 
!i  he  same  time  the  gauge  is  used  for 
L'   king  the  alignment  of  the  two  holes. 

L' )  and  (G)  standard  "  Go  "  and  "  Not 
g:  '  plug  limit  gauges. 
'E)  a  modified  form  of  plug  gauge  for  a 
lii;e  hole.  It  consists  of  a  piece  of  cast 
s' si  i  in.  thick,  ground  cylindrical.  It 
C|,  be  seen  from  the  illustration  that  the 
M  o  "  and  "  Not  go"  ends  are  separated. 
I'is  contended  that  this  gauge  is  much 
e  ier  to  handle  than  a  very  large  diameter 
{,  g  gauge.  In  a  large  number  of  cases  it 
c;  be  used  with  success,  and,  of  course,  it 
[{/ery  much  cheaper  to  make. 

hpection  Gauges  for  Tapers. 

f'.n  gauging  tapers,  although  errors  are 
jlmitted  on  the  diameter  of  the  taper, 
(I'sier  at  the  small  or  large  end,  these 
(|»ors  cannot  be  measured  in  the  ordinaiy 
fy  by  measuring  the  diameters,  as  the 
il;meter  obviously  varies  along  the  taper, 
'fore  measuring  the  taper  for  size  it  is 
iiessary  to  make  quite  sure  that  the 
of  the  taper  is  correct.  This  is 
|i,aally  done  by  lightly  coating  the  taper 


<'lo.  10. — Jigs  with  Fixed  Centres  for  Testing  Gears. 

■lUge  with  a  little  prussian  blue,  and  by 
lo'htly  revolving  the  ring  gauge  on  the 
i3rk  or  the  plug  gauge  in  the  hole,  and 
amining  the  work  after  removing  the 
iiige  to  make  sure  that  the  taper  is 
rrect. 

In  order  to  measure  the  variations  in 
'e  diameter,  this  is  usually  done  by 
easuring  the  distance  the  gauge  goes  in 
:e  work,  or,  similarly,  how  far  the  ring 
lucpe  will  pass  over  the  work. 
If  the  taper  be  large  the  gauge  will  go 
side  beyond  the  surface  of  the  work,  and 
ill  project  if  the  hole  is  too  small. 
Two  standai-d  forms  of  taper  gauges  are 
town  in  Fig.  12.  The  tolerance  on  the 
lameter  A  is  measured  by  the  step  on  the 
aiige  distance  B.  Wben  the  ring  gauge 
pressed  home  a  little  by  hand  it  should 
e  a  good  fit  on  the  taper,  and  the  small 
ad  of  the  taper  may  project  beyond  the 
jrface  W,  but  not  beyond  the  surface  X. 
f  will  be  seen  from  the  illustration  in 
'ig.  12  that  the  distancie  B  is  0'25  mm., 
nd  actuallv  measiires,  assuming  that  the 
iper  is  correct,  an  error  on  the  diameter 
I  nf  0-05. 

Similarlv,  regarding  the  plug  gauge, 
he  face  of  the  couoling  which  the  gauge 

Tneasuring  should,  at  the  large  end  of 
he  taper,  project  bevond  the  surface  Y, 
mt  not  bevond  the  surface  Z. 


Inspection  of  Materials. 

In  the  earlier  part  of  these  notes  the 
author  briefly  outlines  a  system  of  con- 
trolling material  entering  the  works  up  to 
the  point  where  it  reaches  the  rough 
stores. 

It  is  now  proposed  to  deal  briefly  with  a 
few  of  the  practical  aspects  of  the  inspec- 


Fia.  1 1.  — A  Typi  !arQi-.)up  of  Inspection  (iau^es. 
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tion   and   testing  of   raw  material 
material  under  heat  treatment. 

Stampings ,  Castings,  etc. — All 
important  dimensions  on  stamping? 
eastings  should  be  checked  and 
examined  for  faults.  In  the  case  of  cast- 
ings, the  patterns  wear  and  often  are 
broken  in  use,  producing  faulty  castings. 
With  stampings  the  dies  wear,  and  it  is 
found  that  the  halves  of  the  dies  have  not 
been  correctly  set  in  relation  to  each  other, 
and  the  stampings  are  thus  badly  formed. 
This  is  important  where  jigs  are  in  use, 
for  in  many  cases  the  stamping  must  be 
reasonably  correct  or  difficulties  arise  in 
the  machine  shop. 

It  is  strongly  recommended  that  special 
stamping  drawings  be  prepared  showing 
the  necessary  machining  allowances.  The 
stampings  should  be  inspected  to  these 
drawings,  a  copy  of  which  has  been  sup- 
plied to  the  stampers.  This  procedure 
obviates  any  difference  of  opinion  as  to 
how  much  should  be  left  on  the  stamping 
for  machining. 

Water  Tests. — In  many  cases  castings, 
such  as  cylinder  blocks,  are  tested  for 
porosity;  this  is  usually  done  with  water 
under  pressure.  The  castings  should  be 
inspected  carefully  to  make  quite  sure  that 
all  the  sand  is  removed  and  that  the  water 
passages  are  quite  clear.  A  little  soda 
should  be  added  to  the  water  to  prevent 
rusting. 

Physical  Testing  of  Material— The 
physical  testing  of  material  has  of  recent 
years  become  a  very  important  part  of 
workshop  inspection.  Engineers  to-day 
expect  a  more  exact  knowledge  of 
materials  used  by  them  in  construction, 
and  in  many  designs  the  factors  of  safety 
have  been  reduced  consequent  upon  a  more 
exact  knowledge  of  the  materials  used  in 
constriiction.  It  is  important,  therefore, 
that  materials  should  be  siipplied  in  con- 
formity with  the  specification  laid  down. 


Most  modern  factories  have  now  installed 
a  laboratory  and  a  physical  test  depart- 
ment. 

Sj^ectfiGations. — Standard  specifications 
should  be  adopted  for  the  inspection  of  all 
material.  These  specifications  may  be 
specially  prepared  or  existing  ones  may  be 
used,  as,  for  example,  the  British 
Engineering  Standards  Association  Report 
No.  75. 

Care  must  be  taken  not  to  specify  any 
better  material  than  is  actually  required, 
but  when  the  specification  has  been  drawn 
up  there  should  be  strict  adherence  to  the 
stipulated  tests. 

Mild  Steel  Stampings. — Provided  no 
further  heat-treatment  is  required,  stamp- 
ings shall  be  supplied  in  the  normalised 
condition.  If  further  heat-treatment  is 
required — viz.,  after  rough  machining, 
tests  in  accordance  with  this  schedule  may 
be  made.  When,  however,  quantities  of 
M.S.  stampings  of  similar  material  and  of 
approximately  similar  sections  are  nor- 
malised or  heat-treated  together,  2  per 
cent  of  the  test  pieces  shall  be  provided, 
but  if  the  first  pair  of  tensile  and  impact 
test  pieces  machined  give  satisfactory 
figures,  the  whole  batch  may  be  passed 
without  the  remaining  test  pieces  being 
machined  and  broken. 


LIMITS 

DIMENSION 

M  M. 

MAX. 

MIN. 
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15  Ob 
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0-01 
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1 

6 

 i 

LIMITS 
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Mi./.  1  MIN. 

0 

15-00 
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0-CO  1  o-ot 

e 

C-25 

0-01  j  0-00 

( 

15-00 

001   1  0-00 

Fig.  12- 


■  Standard  Foi-m  of  Plug  and  Ring 
Taper  Gauges. 


Casehardened  Parts. — Provided  the 
bar,  stampings,  or  forgings  are  made  from 
materials  which  have  been  previously 
tested,  fractui-ed  tests  of  samples  or  test 
pieces  shall  be  made  to  test  the  condition 
of  the  core  and  the  depth  of  the  case.  If 
such  tests  indicate  unsatisfactoiy  treat- 
ment the  whole  of  the  batch  or  box  repre- 
sented shall  be  rejected.  Occasional  tensile 
and  impact  test  pieces  shall  be  called  for, 
at  the  discretion  of  the  inspector,  in  order 
to  check  the  treatment  of  the  steel. 

High  Tensile  Stampings  and  Forgings. 
—300.    Crankshaft,— K.l. 

Crankshaft. — Tensile  and  impact  test 
pieces  shall  be  pi'ovided  with  each  shaft. 
Impact  tests  shall  be  made  for  each  shaft, 
but  only  one  tensile  test  piece  per  batch 
from  the  same  cast  heat-treated  together 
shall  be  pulled,  other  shafts  being 
Brinelled. 

{To  he  continued.) 
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STRUCTURAL  STEEL  FOR 
MOUNTING  MOTORS. 

By  A.  S.  Mills. 

Ix  equipping  f'ormeily  helt-drivpii  iiiacliiiie 
tools  with  individual  motoi-  drives,  we 
have  found  standard  stiuftural  steel 
sJiapes  very  useful,  says  the  author  in  the 
American  E'Jectriral  lievieiv.  (  )nv  line  of 
business  makes  it  easy  to  find  odd  pieces 
about  the  shoj)  which  can  be  worked  up 
into  motor  supports  with  little  loss  of  time, 
but  there  is  no  reason  why  industrial 
engineers  generally  could  not  take  advan- 
tage of  sucb  standard  shapes.  In  many 
cases  a  lot  of  time  and  trouble  is  taken  to 
secure  special  brackets  and  castings  which 
could  just  as  well  be  put  aside  in  favour  of 
the  standard  plate.s.,  channel  irons  and  I- 
beams  so  widely  available. 

The  accompanying  illustrations  are 
fiom  photographs  taken  recently  of 
machine  tools  equipped  with  motor  drives 
aftei-  a  previous  seivice  under  belt 
driving.  Fig.  1  is  a  Ililles  &  Jones  No.  )\ 
punch  coiMiected  by  gears  to  a  7'5  li.p. 


end  of  the  bracket  are  3  in.  by  3  in.  by 
'i  in.  angles  and  the  motor  is  mounted  on  a 
i  in.  plate  well  out  of  the  way  of. workmen. 


NEW  TYPE  OF  RUBBER  BEL 


Fig.  1. — By  putiiug  this  luotor  on  a  steel  plate, 
KUppiirted  ou  ataiidaid  H  seotiuu  members,  it  was 
fiimly  mcjuuted  clute  to  tlie  flywheel  of  the  big 
■punch  shown  in  this  [licturc. 

motor.  The  motor  is  mounted  ou  a  steel 
plate;  a  thickness  of  '>  in.  would  have  been 
adequate,  but  in  this  case  we  had  a  1  in. 
plate  on  hand  and  used  it.  The  plate  is 
orbited  to  two  5  in.  H-section  members, 
which  in  turn  are  bolted  tn  3  in.  T-beams 
b<jlted  into  a  sand-tamped  wooden 
foundation  made  up  of  six  12  in.  by  12  in. 
timbers  laid  in  sets  of  three,  piled  cross- 
wise. This  does  away  with  the  use  of  a 
concrete  foundation  and  gives  a  good 
bearing  even  for  heavy  machines.  We 
can  change  machines  around  with  this 
sort  of  a  foundation  as  factory  conditions 
demand,  and  are  independent  of  the 
ri<''diiy  imposed  by  using  concrete.  ^ 

Wlien  we  had  to  mount  a  10  li.p.  motor 
on  a  I>ong  &  Allstattev  shear  not  long  ago, 
the  scheme  shown  in  Fig.  2  was  used.  By 
cutting  one  leg  of  a  standard  in.  by  G  in. 
by  1  in.  angle  iron  and  welding  the  parts 
with  an  acetylene  torch,  we  secured  a 
strong  band  at  the  left-hand  end  of  the 
improvised  bracket  shown.  This  made  ii 
oossible  to  mount  the  motoj-  on  an 
inclined  side  of  the  macliine-tool  frame 
in  a  place  whif^h  ordinarih-  would  look  like 
a  poor  one  to  mount  anything  upon.  The 
diagonal  braces  shown  at  the  right-liand 


Fig.  2. — It  required  a  little  ingenuity,  a  standard 
angle-iron  and  a  welding  torch  to  attach  and  line  up 
motor  on  the  sloping  side  cf  a  "husky  "  shear. 

A  more  usual  mounting  is  shown  in 
Fig.  3,  where  we  put  a  5  h.p.  motor  ou 
a  Long  &  Allstatter  No.  1  punch.  This 
was  a  straightforward  job.      The  motoi 


Fio.  3.— '1  h  s  simple  scheme  ut  making  up  a  motui 
bracket  out  of  a  few  angle-irons  and  a  plate  may 
suggests  solutionjfor  some-mother  "  close 'Quarter,' 
motor  drive. 

rests  on  a  h  in.  plate,  which  is  bolted  to 
2\  in.  by  2^  in.  by  §  in.  horizontal  angle 
irons,  braced  by  li^  in.  by  1^  in.  by  ;}  in. 
angles.  The  former  size  is  used  on  the 
vertical  angles  required  at  the  rear. 


Air  Traffic  in  Gf.rmany. — According  to  the 
Zeitschrifl  fi'ir  Flutjtec.lmih  iind  MotorIuff.<>r?iiffahrt 
llierc  were  .3.500  flielits  Hcrfornied  in  1919.  2,898 
in  1920.  and  fi,415  in  1921,  the  total  for  the  three 
years  l)eing  11.813  fliirlits.  The  distance  covered 
was  1-8  million  kilos..  800.000  of  which  were  in  1921. 
99"4  per  cent  of  all  flights  in  1921  were  effected 
without  any  accident.  Tliere  were  only  three 
casualties  in  1920  and  four  in  1921 :  no  fatal  acci 
dents  are  reported  for  the  latter  year. 


A  CHANGE  in  the  design  of  belts  is  so  inf 
(juent  and  a  radical  change  so  exception', 
that  either  supplies  a  topic  for  consul, 
able  detail,  and  an  article  in  Belting  flc;. 
with  a  radical  change  in  tlie  design  iti 
trict ion-surface  belt. 

The  belt  is  called  cushion  centre,  a] 
fakes  its  name  from  the  fact  that  the  ceii  ■ 
portion  of  one  ply  of  duck  is  removed  al 
covered  wth  a  strip  of  .strong,  resilin 
rul)ber,  giving  compensation  for  the  cro  i 
of  pulleys  and  peimiting  the  belt  to  adln- 
evenly  to  the  face  of  the  pulley  foi  , 
entire  width. 

This  niPans,  .(,f  course,  a  greater  ci-e- 
cient  of  friction  and  as  a  corollary  g'le  i  r 
horse  power,  while  the  wear  on  the  I  t 
is  evenly  distributed  and  when  the  I  t 
wears  out  it  wears  out  all  over  instead! 
the  centre  going  to  pieces  first  while  e 
edges  are  still  intact.  Ply  separationis 
also  prevented,  it  is  claimed,  by  this  - 
usual  construction. 

The  belt  is  particularly  recommemd 
for  high  speeds  over  small  pulleys,  whh 
gruelling   work    requires    the   veiT  1 


Illustrating  c  Lstruction  of  new  type  of  Rubl^ 
Belt  that  (jenuits  g  eater  coeffi.  ieut  of  friction  ^ 
campensatii  n  for  crown  of  pulleys. 

quality  of  material  in  a  belt,  whethejit 
be  rubber,  leather,  or  some  other  6- 
struction. 

Practical  men  who  have  had  the  ide|j»f 
the  cushion  centre  belt  put  before  t 
have  been  quick  to  giasp  the  import 
of  the  cushion  or  core,  ajqirec-iatinp 
compensation  afforded  for  crowns  of 
leys,   and   from   that   thought  they 
visualise  the  condition  where  one  p 
is  very  snuxll  and  the  other  very  large 
horse  power  required  being  so  great 
high  speed  is  neceasaiT  to  deliver 
needed  revolutions  per  minute.  They 
conceive  belts  that  must  operate  as  era 
drives,  perfjendicular.  and  in  connei 
with  step  cone  ])ulleys. 

On  any  or  all  of  these  drives  this 
belt  is  capable  of  giving  good  service, 
declaied,  as  the  con.struction  permit-^ 
give  where  "  give  "  is  most  needetl, 
the  "  give  does  not  harmfully  attV 
life  or  opeiation  of  the  belt. 

The  belt  is  nuinufactured  and  sol 
equal  plies  with  other  standard  r 
belts  and  the  field  for  which  it  is  rf 
mended  is  as  large  as  the  field  for  all  ( 
standard  friction-surface  belts.  Tl 
joined  as  other  standard  types,  of  co 
and  can  be  made  endless  for  motor  di 
fan,  tube-mill,  centrifu!;al  pump,  be 
and  similar  work. 

The  patentee  and  manufacturer 
Secuvitv  Pubber  &  Belting  Co. 
South  La  Salle  Street,  Chicago, 
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Office  and  Workshop  Day  by  Day. 


t 


Short  practical  articles  solicited. 


Exceptionally  high  rates  paid. 


^  II Ids  Completed  with  One  Box  Part 
by  Making  Level  Floor  Bed. 

lie  inetlu)cl,  \^  hicli  is  dcsci  iljed  l)rieriy 
he  tolknviug  paragTai)li,  was  adopted 
^  1  cssfully  by  a  large  iiianufacturino' 
H  I  ill  connection  with  a  percentage  of 
t  small  castings  turned  out  in  tlieii- 
iif  ildiug'  machine  department. 

1ie  castings  which  were  adaptable  to 
;  method  were  such  as  required  a  plain 
i  parting,  one  box  part  being  rammed 
I  iiH  the  bare  plate.  By  carrying  out 
^:iw  alterations  the  output  of  these  cast- 
les was  incicased  by  50  per  cent. 
■Suitable  foundations  were  built  in  the 
)r  to  support  steel  rails,  which  were  laid 


I  Fia.  1. 

'rfectly  level  and  parallel  about  20  in. 

art,  the  leugtli  to  be  determined  by  the 
I  tensions  of  the  sliop  itself.  The  size 
[ven,  20  in.,  is  suitable  for  a  12  in.  box 

rt,  but  could  be  varied  to  suit  ditfeioiil 
jies.     A    cast-iron    ndler    was  made, 

ichined  outside  and  prepared  for  use  ])y 
I'sting  and  polishing  with  beeswax. 
^'g.  1  gives  a  sectional  view  of  the  floor. 
;  undatioiis,  rails  and  roller, 
t  This  being  ac(  omj)lished,  the  method  of 
i'ocedure  is  simple.  The  sand  between 
rails  is  turned  over,  broken  up  and 
lughly  levelled  over  with  a  steel-bound 
!|raight  edge.  A  layer  of  finishing  sand 
'  now  riddled  over,  the  surface  of  the 
;ils  freed  from  sand  and  the  rollei'  drawn 
j   


Fig.  2. 

ilong  on  the  rails  over  each  se(;tioii,  tlius 
saving  a  perfectly  smooth  bed  which  is 
nished  with  either  plumbago  dust  or  fine 
larting  sand. 

As  the  boxes  are  taken  off  the  machine 
hey  are  simply  placed  on  the  prepared 
(led  a  suitable  distance  apart,  and  the 
■  eights  added  which  are  necessary. 

Wooden  footboards  are  provided,  as 
hown  by  Fig.  2,  to  enable  the  operator 
0  set  the  moulds,  without  damaging  the 
led,  and  which  are  aLso  useful  later  on 
^hen  the  metal  is  being  poured. 


'i'he  increased  output  amply  justifies  the 
cost  of  providing  tlie  necessary  material 
and  la])our  to  make  the  alterations 
rc([uir('d. 

Moulding  Sand  for  Steel  Castings. 

'l^he  moulding  sand  for  th(>  production 
;of  steel  castings  must  be  sufficiently 
refractoiy  to  withstand  the  high  tempera- 
ture of  the  molten  metal,  and,  in  order  to 
obtain  castings  with  good  surfaces,  the 
fusible  impurities  it  contains  must  be  low. 
When  the  castings  have  considerable 
thickness  a  special  mixture,  known  as 
"  compo,"  is  used  for  the  facing,  but  for 
light  and  medium-sized  castings  more 
satisfactorj'  results  can  be  obtained  by 
using  a  high  silica  sand.  Yorkshire  sand 
comes  imder  this  category,  and  it  is  used 
to  a  considerable  extent  for  both  green 
and  dry  sand  moulds  to  receive  molten 
steel.  The  strength  of  the  sand — that  is, 
the  natural  bond  it  contains — is  lowered 


PLEASE  READ  CAREFULLY. 

For  this  jaurnal  we  want  cnsp ,  practical 
and  technical  articles  and  paragraphs,  and 
we  are  prepared  to  pay  icell  for  ihem.  Of 
the  many  who  read  technical  journals 
only  a  few  write.  Why  is  this  ?  It  is 
not  because  they  have  nothing  to  write 
about,  because  every  experienced  erv- 
gineer's  mind  is  a  storehouse  of  valuable 
information,  wjiether  he  be  manager, 
foreman,  draughtsman,  or  mechanic.  We 
have  at  all  times  overcome  power-hou^ie 
troubles,  problem  of  design,  or  tcork- 
shop  difficulties  by  ingenious  devices. 
Sometimes  striking  methods  become  a 
habit,  and  we  do  not  realise  that  they  are 
excepttonal  till  saine  observer  expresses 
astonishment. 

It  is  said  that  every  person  could  write 
one  good  novel,  and  it  is  certainly  true 
that  everyone  could  icrite  more  than  one 
useful  wrinkle  or  valuable  article.  We 
write  and  urge  our  readers,  therefore,  to 
give  others  the  benefit  of  their  knowledge 
and  experience. 

when  it  is  to  be  used  for  facing  a  green 
sand  mould.  Floor  sand — that  is.  sand 
which  has  been  used — is  added,  the 
amount  depending  upon  the  clayey  con- 
tents of  the  new  sand.  The  natural  bond 
should  be  low  and  excess  of  moisture 
should  be  guarded  against.  The  mixture 
is  ineferably  milled  so  that  it  will  be 
mixed  thoroughly  and  to  render  it  tough. 

For  ordinary  castings  no  special  facing 
need  be  given  other  than  that  obtained 
from  the  milled  sand,  but  to  secure  a_  more 
desirable  skin  on  the  castings  a  dusting  of 
flour  silica,  or  preferably  a  mixture  of 
plumbago  and  flour  silica,  will  give  a  good 
surface  after  it  has  been  sleeked. 

A  stronger  mixture  of  sand  is  needed 
for  dry  sand  moulds  in  order  that  it  will 
maintain  the  requisite  shape  after  being 
dried  It  is  desirable  to  paint  the  surface 
of  diy  sand  moulds,   silica  paint  bein^ 


i-oiiiinoiiiy  used  when  the  thickness  of 
metal  to  be  cast  exceeds  about  li  in.  For 
lighter  castings  it  is  not  essential  to  stick 
to  a  silica  wash  for  the  purpose ;  plumbago 
added  gives  more  satisfactory  results. 
The  use  of  flour  silica  may  be  exclude 
altogether,  and  U'  mixture  of  plumbago 
and  a  good  mineral  blacking  used  for 
work  up  to  about  'I  in.  in  thickness. 
White  clay  makes  a  more  satisfactory 
bond  for  the  silica  or  black  wash  than  an 
artificial  bond;  it  is,  however,  profitable 
to  experiment  with  the  special  composi- 
tion of  steel  which  is  to  be  cast.  It  is  a 
simple  mattei'  to  cast  a  plate  in  a  dry 
sand  mould  which  has  been  washed  with 
three  or  four  different  mixtures  of  facing 
wash,  having  marks  on  so  that  each  can 
be  recog-nised.  The  resultant  casting 
will  give  a  good  idea  from  the  skin  as  to 
whicli  is  the  best  wash  to  apply  to  the 
moulds  of  castings  whose  thickness  is 
appro.ximately  that  of  the  plate. 

Whether  the  moulds  are  made  in  green 
or  dry  sand,  it  is  important  to  bear  in 
mind  that  cast  steel  contracts  consider- 
ably moie  than  cast  iron,  and  it  is  com- 
paratively weak  when  in  a  semi-fluid  con- 
dition ;  the-  inoulds  must  therefore  be 
suffi('iently  weak  tliat  they  crush  under 
tlie  strain  of  the  metal.  Parts  of  the 
mould  which  are  likely  to  offer  too  much 
resistance  .should  be  weakened  without 
interfering  with  the  surface  of  the  mould. 
A  common  plan  is  to  introduce  dry  silica 
sand  behind  the  milled  facing,  or  thin 
pieces  of  wood  may  be  rammed  up  with 
the  mould,  and  the  heat  of  the  metal 
causes  them  to  carbonise,  which  allows 
the  sand  to  crush  under  the  contraction 
strain. 

Gear  Wheel  Repairs. 

The  ac<'om])anyiug  sketch  is  almost 
self-explanatory.  It  is  a  repair  for  a  gear 
wheel  wiiere  one  or  two  teeth  have  been 
broken.  The  writer  came  across  it  in 
practice  in  a  small  shop.  The  broken 
teeth  are  cut  out,  making  a  dovetail  slot 
sufficiently  deep  to  ensure  strength.  A 
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Suggested  Method  of  Gear  Wheel  I. epair. 

new  segment  is  then  fitted  accurately  and 
tightly  so  that  it  cannot  work  loose 
through  wearing..  This  can  then  be 
locked  by  a  couple  of  screws  of  proper 
size,  according  to  the  size  of  job.  The 
screws  are  then  riveted  ai  both  ends  so 
that  thev  won't  .shift. 
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(Views  expressed  in  this  Section  are  not  necessarily  endorsed  by  the  Editor.) 


APPROACHING  A  SETTLEMENT 

By  I'r.EBEIAN. 

A  Belated  Decision. 

At  last,  after  several  weeks  of  almost 
inexplicable  delay,  the  Government  has 
decided  to  set  up  a  Court  of  Enquiry 
under  the  Industrial  Courts  Act  to  deal 
with  the  controversy  in  the  engineering 
industiy.  The  writer  has  steadfastly 
advocated  this  course,  both  prior  to  and 
since  the  lock-out  commenced.  Had  this 
decision  been  taken  weeks  ago  there  is 
little  doubt  that  the  dispute  would  by  this 
time  have  been  settled,  and  the  very  grave 
nieasure  of  injmy  which  has  already  been 
inflicted  upon  trade  would  have  been  con- 
siderably minimised.  We  approve  of  the 
principle  of  direct  negotiation  between 
employers'  ajid  workmen's  organisations 
in  the  settlement  of  their  domestic  affairs 
without  tlie  inteiwention  of  a  third  party, 
but  as  has  been  stated  in  these  columns, 
there  is  a  time  Avhen  a  dispute  ceases  to 
become  a  domestic  matter,  and  is  of  such 
public  importance  that  the  community  has 
a  right  to  be  acquainted  first  hand  with 
the  facts.  For  several  weeks  the  imions 
and  the  eonployers  have  been  negotiating 
on  what  seems  to  the  ordinary  man  almost 
purely  phraseology.  After  several  break- 
downs negotiations  were  reopened  on  a 
memorandum,  the  salient  feature  of  which 
was  that  the  management  would  give  to 
the  workmen  concerned,  or  their  repre- 
sentatives, notice  of  any  material  change 
in  the  recognised  working  conditions.  It 
was  agreed  by  the  unions  that  if  they  and 
the  employers  were  unable  to  agree  on 
any  proposed  changes  which  were  sub- 
mitted, the  management  would  have  the 
right  to  make  a  decision,  and  this  decision 
would  be  observed  until  the  established 
procedure  for  discussing  grievances  had 
been  exhausted.  It  was  also  arranged 
that  the  employers  and  the  unions  woidd 
endeavour  to  adjust  mutually  their  ideas 
as  to  the  manner  in  which  the  principle  of 
management  would  be  applied  to  the  cases 
arising.  From  a  survey  of  the  negotia- 
tions it  does  not  appear  that  any  real  pro- 
gress was  made  beyond  the  employers 
agreeing  that  10  days'  notice  would  be 
given  to  the  unions  of  any  material 
change.  It  was  on  this  latter  point  that 
the  split  ultimately  took  place,  the  parties 
taking  entirely  divergent  views  as  to  what 
constituted  a  material  change. 
The  Court  of  Enquiry. 

Now  that  the  Court  of  Enquiry  has  been 
set  up  it  will  be  for  the  parties  to  justify 
to  the  public  the  attitude  they  have  taken. 
At  the  moment  of  writing  it  is  not 
altogether  clear  as  to  the  extent  to  which 
the  enquiry  will  be  made  public,  but  the 
unions  are  pressing  that  the  utmost  pub- 
licity should  be  given  to  the  proceedings. 
In  any  case  it  is  almost  certain  that  the 
Press  will  be  admitted,  and  whether  others 
are  admitted  to  the  courtroom  itself  or 
not,  the  public  will  be  kept  Informed  of 
the  progress  of  the  encjuiry.  By  the  time 
this  ai)pears  in  print  the  Court  will  have 


held  their  first  sitting,  to  deal  with  the 
serious  business  before  them.  A  pre- 
liminary conference  has  already  been  held 
to  decide  the  qiiestion  of  procedure.  The 
unions  advanced  the  view  that  the 
employers  ha%ang  issued  lock-out  notices 
to  them,  should  be  required  to  state  their 
case  first,  as  the  issuing  of  the  lock-out 
notices  was  clearly  an  act  of  aggression 
by  the  employers.  This  contention  goes 
to  the  root  of  the  merits  of  the  case  and  is 
one  that  the  employers  would  be  loath  to 
admit.  We  understand  that  the  president 
of  the  _  Industrial  Court,  Sir  W.  W. 
McKenzie,  has  decided  that  the  emjjloyers 
shall  open  the  proceedings,  after  which 
the  unions  will  reply.  It  is  not  known  as 
to  whether  the  employers  will  be  repre- 
sented by  counsel  or  not.  It  should  not 
be  overlooked  that  Sir  Allan  Smith  (the 
chairman  of  the  Engineering  and  National 
Employers'  Federation)  is  himself  a 
trained  solicitor  and  a  very  astute 
advocate.  There  are  few  men  who  possess 
the  clarity  of  thought  and  precision  of 
s])eech  with  which  he  is  gifted.  During 
the  Penistone  enquiry  his  cross  examina- 
tion of  the  witnesses,  and  his  general 
handling-  of  the  employers'  case,  conveys 
ihe  impression  that  wliether  the  employers 
are  represented  by  counsel  or  not  their 
case  will  be  capably  presented.  The 
unions  have  also  considered  this  position, 
and  the  National  Federation  of  General 
Workers,  the  Foundry  Workers  and  the 
Amalgamated  Engineering  Union  have  so 
far  decided  to  present  their  own  case.  The 
Federation  of  Engineering  and  Ship- 
building Trades  are  retaining  the  services 
of  Mr.  H.  H.  Slesser,  barrister-at-law'. 
Whether  he  will  actually  appear  in  the 
proceedings  or  not,  or  merely  act  as  a  legal 
adviser,  is  not  yet  established,  but  the 
Federation  of  Engineering  and  Ship- 
building Trades  have  taken  a  very  wise 
step  in  obtaining  his  services.  There  are 
few  lawyers  who  are  more  intimately 
acquainted  with  the  labour  movement  than 
Mr.  Slesser.  He  is  a  very  capable 
advocate,  and  as  Standing  Counsel  to  the 
Labour  Party  his  services  haA-e  been  much 
in  demand.  The  unions  are  unfortunate 
in  the  sense  that  they  are  not  a  united 
body,  and  the  four  main  sections  may 
quite  conceit- ably  present  a  divergence  of 
view  to  the  Coui  t  which  Avould  not  lend  to 
the  clariiying  of  the  issue. 

The  Open  Shop. 

It  is  unfortunate  that  the  employers 
have  embarked  on  what  is  regarded  by 
trade  unionists  as  an  attempt  to  enforce 
the  principle  of  the  "  open  shop."  They 
have  posted  notices  ol't'cring  employment 
to  those  workpeople  for  whom  work  can 
be  fo\ind  on  conditions  whicli  are  funda- 
mentally the  same  as  those  rejected  by 
the  A.E.TT.  and  the  allied  unions.  ThV 
main  conditions  are:  — 

(1)  Tliat  the  employers  liave  tlio  riglit 
to  issue  instructions  to  whicli  the  work- 
])eople  undertake  to  conform. 

(2)  That  employers  agree  that  their 
instructions  shall  be  subject  to  the  pro- 
visions of  any  formal  agreement  in  exist- 


ence from  time  to  time,  and  coirsi^t  t 
with  the  foregoing. 

(3)  That  subsequent  opportunity  H 
be  afforded  for  discussion,  if  desire'l.it 
any  question  arising  out  of  the  opci  ihi 
of  the  instructions. 

The  unions  have  retaliated  by  Av;n  n  ^ 
tlieir  members  they  must  not  ;>(  (  it 
employment  under  these  conditions,  i| 
A\  hilst  it  is  ciuite  possible  there  may  1  n 
partial  resumption  here  and  there  ip 
opinion  is  held  that  the  men  will  M  d 
loyally  by  the  unions.  It  is  a  great  jy 
the  lock-out  notices  liaA'e  not  been  i- 
diawn,  ])endiiig  the  result  of  the  'Vit 
of  Enquiry,  and  it  is  probable  a  stiljr 
effort  will  be  made  by  the  unions  ai  iie 
first  sitting  of  the  Court  to  induce  ir 
William  McKenzie  to  associate  hiinlf 
with  that  offer.  The  parties  evidi'|ly 
consider  the  jiroceedings  will  last  sevW 
weeks,  judging  from  the  arrangeiiHtv 
they  are  making,  and  it  will  be  a  cahni|ty 
if  the  lock-out  is  to  proceed  whilst  jie 
Court  is  delilierating.  The  length  of 
]>roceedings  Avill  depend  greatly 
whether  the  lock-out  continues  or 
but  in  any  case  the  termination  oi 
dispute  will  undoubtedly  be  hastenet 
the  pressure  which  public  opinion 
bring  to  bear  on  the  parties. 


be 


Shipbuilding. 

Balloting-  is  proceeding  among 
members  of  the  shipyard  unions  on 
employers"  levised  proposals,  namel.v 
reduction  of  10s.  6d.  i^er  week  from 
29th  March,  a  further  reduction  of  3s 
week  on  and  from  May  17,  and  3s.  per  vak 
on  and  fioin  June  7,  1922.  We  expre 
the  opinion  some  weeks  ago  that 
settlement  which  was  arrived  at  in  Be 
would  proba])ly  furnish  the  basis  ' 
national  settlement,  and  this  has  undojt- 
edly  proved  to  be  the  case.  It  must  nc 
imagined  that  the  union  reijresenta^i 
were  unaiiinuins  in  their  decision  to -r('(ijl- 
meiul  tlie  acceptance  of  the  terms  to  tpi 
constituents.  As  a  matter  of  fact, 
final  decision  to  lecommend  was 
ried  by  a.  majority  of  three  votes  c 
after  a  tied  vote  earlier  in  the  proceedi; 
The  unions  pressed  for  a  reasonable 
of  four  to  six  months  stabilisation  of  wj 
aftei  the  last  cut  becomes  eft'ectiA"e,  bu 
employers  neither  withdrew  nor  assf| 
their  previous  statement  that,  a  redud 
of  26s.  6d.  per  week  Avas  necessaiy 
stabilise  the  industry.  There  is  a  dec 
fear  that  as  soon  as  the  second  can 
become  effectiA-e  a  fuiiher  notice  wi 
giA'en  by  the  employers  for  the  redu(|feii 
of  an  additional  llis.,  making  the  [ttU 
2f)S.  6d.  AA-hicli  they  origiually  souglrto 
l  enmA-e.  It  is  extremely  probable  tha  flie 
leicommended  reductions  will  be  acce 
by  the  shipbuilding  members,  althou 
view  of  the  very  huriied  nature  of 
ballot  it  is  (|uest ionable  Avhether  a  I 
lepresentatiA-e  A-ote  can  be  recorded, 
position  of  shiiirepaii  ing  is  not  at  all 
and  in  some  districts,  Avhere  employer 
not  nationally  federated,  the  dispute 
be  continued. 
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Commercial  Notes  and  News. 

I-   


COMPANY  NOTES. 


iMessrs.  a.  Herbert  Ltd.,  Coventry,  inform  us 
at  they  have  entered  into  an  arrangement  with 
jessrs.  Carrick  Wedderspoon  &  Co.,  of  Christ- 
■'urch,  New  Zealand,  whereby  this  firm  will  act  as 
ieir  sole  selling  agents  for  New  Zealand. 


,|J.    M.    Henderson    &    Co..    King's  Works, 
,taRDEEN. — This  firm  informs  us  that  they  have 
ade  arrangements  with  iVIr.  F.  G.  Mitchell,  of 
'  essrs.   The  Mitchell   Conveyor   and  Transporter 
.1,3.  Ltd.,  contracting  engineers,   Atlantic  House, 
K)/50,  Holborn  Viaduct,  London,  E.C.I,  to  under- 
j  ke  the  manufacture  of  Krom  Crushers,  Maxecon 
•  'ills,  and  new-type  Kent  Mills,  fur  that  company, 
hey  have  also  acquired  joint  selling  rights  of  these 
'  achines,  and  will  be  prepared  to  submit  proposals 
;  nbodying  the  use  Oif  such  for  all  crushing  and 
.tilling  purposes. 


Monometer  Furnaces. — Ariangements  have  been 
-liide  for  the  manufacture  of  the  "Monometer" 
:^n'naces  for  the  whole  of  the  United  States, 
itanada,  and  South  America  by  the  Monarcli 
^ingineeriiig  and  Manufacturing  Co.,  1200. 
jj.merican  Building,  Baltimore,  Md.,  U.S.A.  The 
I  Monometer"  furnaces  ai'e  already  being  maimfac- 
^iired  by  a  company  in  France,  and  arrangemeuts 
rre  also  being  made  for  their  manufacture  in 
li^rlin  for  the  supplying  of  the  Northern  Territories, 
.deluding  Russia  and  the  Czecho-Slnvakia  State. 


\  Robert  Stephenson  &  Co. — This  locomotive 
[inilding  company,  of  Darlington,  have  decided  to 
.lay  5  per  cent  for  102L  No  addition  is  to  be 
iTiade  to  the  reserve,  the  directors  preferring  to 
ncrease  the  balance  forward  by  £12,000.  The  net 
orofit  is  stated  to  be  £21,554.  The  directors  report 
'  hat  it  has  for  some  time  been  impossible  to  obtain 
!  lew  orders  at  remunerative  rates,  and  owing  to  this 
Vaet,  along  with  the  engineering  dispute,  the  works 
|ire  closed  at  present. 


NEW  COMPANIES. 


'    Welsh  Steel  Supply  and  Construction  Co.  Ltd. — 
'  Private  company.      Registered  April  10.  Capital 
[,£2,000  in  £1  shares.    To  carry  on  the  business  of 
i, engineers,  designers  and  erectors  of  iron  reinforced 
'concrete  or  other  composite  buildings,  founders, 
fete.   The  first  directors  are  :  J.  B.  Dawson  and  R. 
,  Watkins.      Qualification  :  20  shares.      Secretaiy  : 
■J.  P.  Watkins.       Registered  office  :  Albert  Hall 
'Chambers,  13,  Craddock  Street.  Swansea. 
,    Dieny  &  Lucas  Ltd. — Private  company.  Regis- 
jtered  April  11.    Capital  £30,000  in  £1  shares.  To 
take  over  the  business  of  consulting  engineers,  con- 
'  cessionaires,  general  agents  and  merchants  carried 
'on  at  329,  High  Holborn,  W.C.,  as  "Dieny  & 
Lucas,"  together  with  certain  agencies.      The  pro- 
visional   directors    are  :    P.  Dieny  and  C.  Lucas. 
Qualification     of     subsequent     directors  :  £200. 
Secretary  :  B.  Parlow.    Registered  ofFice  :  329,  High 
'Holborn,  W.C.I. 

■    Plant    and    Supplies    Ltd.— Private  company. 

Registered  April  12.  Capital  £4,000  in  £1  shares. 
,  To  carry  on  the  business  of  electrical  and  mechanical 

engineers,  dealers  in  electrical  and  mechanical  plant 

and  supplies,  etc.     A.  P.   Pope  is  first  director. 

Registered  office  :    12   and    13,    Henrietta  Street, 

W.C.2. 

I 

Evans  Metal  Workers  Ltd. — Private  company. 
Registered  April  12.  Capital  £1,500  in  £1  shares, 
fo  take  over  the  business  of  sheet  metal  workers, 
manufacturers  and  merchants  carried  on  at  43-47. 
Adeline  Street,  Clieetham,  Manchester,  as  "Evans 
^"  Co."  The  first  directors  are  :  W.  A.  Evans,  A. 
Redford,  J.  H.  M.  Evans  and  C.  Pickstone. 
Secretary  :  A.  Redford.  Registered  office  ;  4.3-47, 
Addine  Street,  Cheetham,  Manchester. 

Aston  Cross  Manufacturing  Co.  Ltd. — Private 
i»mpany.  Registered  April  10.  Capital  £8,000  in 
£1  shares.  To  take  over  the  assets  belonging  to  the 
engineering  and  manufacturing  department  of  Shaw 
&  Carter  Ltd.,  carried  on  at  Portland  and  Wain- 
I  Wright  Streets,  Aston,  Birmingham,  and  to  carry 


on  the  business  of  manufacturers  of  and  dealers  in 
malleable,  cast  iron,  brass,  gunmetal,  wrought  steel 
and  iron,  and  other  door  and  window  fittings,  etc. 
The  first  directors  are  :  T.  Carter  and  W.  Low. 
Qualification  ;  £100.  Registered  office  :  1,  Port- 
land Street,  Aston,  Birmingham. 

Listrument  Screw  Co.  Ltd. — Private  company. 
Registered  April  20.  Capital  £3,000  in  £1  shares. 
To  carry  on  tiie  business  of  manufacturers  of  screws 
and  parts  for  electric  and  scientific  instruments, 
and  small  engineering  and  scientific  apparatus,  etc., 
in  the  United  Kingdom  or  elsewhere.  Tlie  first 
directors  are  :  E.  Homberger  and  H.  Booty ;  E. 
Homberger  is  managing  director  and  chairman. 
Registered  office  :  Stanley  Road,  South  Harrow. 

Eureka  Cutter-Welder  Tool  Co.  Ltd.— Private 
company.  Registered  April  19.  Capital  £5,000  in 
£1  shares.  To  cari'y  on  the  business  of  manufac- 
turers and  sellers  of  the  portable  "  Eureka  "  cutting 
and  welding  tool,  metal  and  mineral  cutting  and 
welding  machinery,  etc.  The  first  directors  are  : 
P.  Allman,  C.  G.  Robinson  and  J.  Kershaw.  Regis- 
tered office  :  Temple  Ironworks,  Temple  Street.  Man- 
chester. 


MORTGAGES,  CHARGES  AND 
SATISFACTIONS. 


Haj'per,  Bean  Ltd. — Debenture  dated  March  30, 
1922,  to  secure  £20,864  5s.  Ild.,  charged  on  stocks, 
sliares  and  securities  in  other  companies,  etc.,  and 
the  company's  undertaking  and  property,  present 
and  future,  including  uncalled  capital.  Holders  : 
Biimingliam  Aluminium  Castings  (1903)  Co.  Ltd., 
Cambridge  Steel  Works,  Birmingham. 

H.  J.  H.  King  &  Co.  Ltd. — (a)  Satisfaction  in  full 
on  March  21,  1922,  of  debentures  dated  August  4, 
1919,  Marcli  25,  1909,  and  April  30,  1921,  securing 
in  all  £0,000,  and  (6)  also  registered  particulars  ol 
£10,000  aebeiitures,  authorised  March  7,  1921 ; 
wiiole  amount  issued;  charged  on  the  company's 
undertaking  and  property,  present  and  future, 
including  uncalled  capital. 

Pitter  Gauge  and  Precision  Tool  Co.  Ltd. — Deben- 
ture dated  March  30,  1922,  to  secure  £14,000, 
charged  on  the  company's  undertaking  and  pro- 
perly, present  and  luture,  including  uncaaled  capital, 
riokler  :  W.  McUrea,  Lirchcrolt,  Dicken.soii  Koad, 
Kaynes  Park,  N.W. 

Newcastle  &  District  Electric  Lighting  Co.  Ltd. — 
Mortgage  debenture  dated  March  2i,  to  secure 

£10,000,  and  furtlier  sums  not  exceeding  in  the 
aggregate  £20,000,  charged  on  the  company's 
uiideriaking  and  property,  present  and  luture, 
including  uncalled  capital  and  all  moneys  resulting 
trom  any  compuisory  sale  under  any  contract  prior 
to  above  date  or  any  provisional  order  or  Act  of 
Parliament  subject  to  cenain  prior  charges,  hoider  : 
J.  Priestman,  Cliffside,  Roker,  isunderland. 

Poyser's  Patents  Ltd.— Second  mortgage  deben- 
ture aated  April  3,  1922,  to  secure  £500,  charged  on 
the  company's  undertaking  and  property,  present 
and  future,  including  uncalled  or  unissued  capital. 
Holder  :  W.  McCrea.,  Birclicroft,  Dickenson  Hoad, 
Rusholme,  Manchester. 

Yarrow  &  Co.  (1922)  Ltd.— Particulars  of 
£50,000  debentures  authorised  April  4,  1922;  whole 
amount  issued;  charged  on  the  company's  under- 
taking and  property,  present  and  future,  including 
uncalled  capital. 

Gowlishaw,  Walker  &  Co.  (1920)  Ltd.— Debenture 
chai'ged  on  the  company's  undertaking  and  pro- 
perty, present  and  future,  including  unca.led 
capital,  dated  April  11,  1922,  to  secure  all  moneys 
due  or  to  become  due  from  company  to  Barclays 
Bank. 

Webb  Engineering  Co.  Ltd.— Mortgage  dated 
Jlarch  28,  1922,  to  secure  all  moneys,  not  exceeding 
£1,500,  which  the  mortgagees  may  be  called  upon 
to  pay  under  their  guarantee  to  company's  bankers, 
charged  on  hereditaments  and  premises,  works, 
buildings,  erections,  book  and  other  debts,  patent 
and  trade  marks,  present  and  future,  including 
uncalled  capital.  Holders  :  T.  S.  Price.  49.  Stan 
well  Road.  Penarth,  and  others- 


North  Central  Wagon  Co.  Ltd.— Issue  on  April 
12,  1922,  of  £7,152  debentures,  part  of  a  eerie* 
already  registered. 

Maritime  Engineering  and  General  Repairing  Co. 
Ltd. — Particulars  of  £3,000  debentures,  authorised 
March  28,  1922;  whole  amount  issued;  charged  on 
the  company's  undertaking  and  property,  present 
and  future,  including  uncalled  capital. 

J.  Richmond  &  Son  Ltd. — Debenture  dated  April 
5,  1922,  to  secure  £2,500,  charged  on  the  company's 
undertaking  and  property,  present  and  future, 
including  uncalled  capital.  Holder  :  C.  Dobson, 
Hazeldine,  Healing. 

Spicer  &  Co.  Ltd. — Satisfaction  to  the  extent  of 
£900  on  February  2,  1922,  of  debentures  dated 
February  23,  1916,  March  16,  1916,  and  August 
15,  1917,  securing  £1,350. 

Fire  Protection  &  Engineering  Co.  Ltd. — Satisfac- 
tion in  full  on  March  29,  1922,  of  mortgage  dated 
October  0,  1920,  securing  £5,000. 

Jethro  Chambers  &  Co.  Ltd. — Satisfaction  to  the 
extent  of  £o25  on  March  11,  1919,  of  second  deben- 
tures dated  February  2,  1906,  securing  £725  (filed 
April  11,  1922). 

M.  Zang  Ltd.— Particulars  of  £10,000  debentures 
and  £5,750  second  debentures,  authorised  March  29, 
1922;  whole  amounts  issued;  charged  on  the  com- 
pany's undertaking  and  property,  present  and 
future,  including  uncalled  capital. 


RECEIVERSfflPS 

(APPOINTMENT  OR  RELEASE). 
R.  W.  Vining  Ltd. — H.  C.  Snow,  of  Ringwood, 
Woodland    Avenue,   Leicester,    ceased   to    act  as 
receiver  or  manager  on  April  6,  1922. 

Durell,  Walker  &  Co.  Ltd.— IT.  M.  Gower,  of 
ttaple  liouse,  51/2,  Chancery  Lan^,  W.C.,  ceased  to 
act  as  receiver  or  manager  on  April  4,  1922. 

Harper  Bean  Ltd. — A  letter  from  the  Treasui-y 
solicitor  on  the  Somerset  House  file  states  that  by 
order  dated  February  1,  1922,  the  receiver  in  the 
matter  of  H.M.  Secretary  for  War  v.  the  company 
was  discharged. 


BRAZILIAN  CENTENARY  EXHIBITION. 

In  view  of  tlie  approaching  Centenary  Exhibition 
in  Brazil,  alterations  which  have  been  maue  lor  tfie 
current  year  by  the  Brazilian  Bugdet  Law  No. 
4,440  have  considerable  significance  for  British 
exporters.  It  will  be  learned  with  satisfaction 
from  the  subjoined  list  that  certain  goods  can  be 
imported  into  Brazil  during  the  current  year  free 
01  duty,  and  also  exempt  trom  all  surtaxes,  except 
as  noted  : — 

Apparatus,  raw  material  and  plant  imported  by 
coal  and  gold-mining  compaiues  for  mining  purposes 
(also  applies  to  installations  of  electrical  machmery 
101  supplying  power  to  third  parties  wlien  national 
fuel  products  are  used),  other  mining  companies 
paying  only  the  "  expediente  "  tax  on  these  goods; 
materials  lor  the  work  ot  pilotage,  buoying,  etc., 
ill  the  internal  canals,  imported  tiy  Rio  Grande  do 
Sul;  material  for  constructing  and  maintaining 
State  Federal  railways;  all  piani,  apparatus,  instru- 
ments, tools,  etc.,  including  tractors,  motor  trucks, 
fertilisers,  etc.,  for  agricultural  purposes  imported 
by  agricultural  syndicates  ("expedience,"  but  not 
consumption  tax) ;  machines  and  accessories  for  the 
manufacture  of  rice  and  wheat  straw,  cotton,  paper 
made  from  cellulose  of  cotton  linters,  and  tor 
breaking  up  coconuts;  arseno-benzol  salvaisan, 
neisalvarsan  and  novsalvarsan ;  all  sporting  goods 
imported  directly  by  athletic,  football  and  rowing 
clubs,  affiliated  to  recognised  leagues  or  associa- 
tions; material  for  radio-telegraphic  installations; 
materials  for  State  hosjiitals,  penitentiaries,  and 
leprosy  colonies;  and  apparatus  for  establishing  tK 
first  two  plants  for  extracting  tanning  materitk. 
from  native  products.  (NorE.— The  "expediente" 
tax  is  a  2  per  cent  (paper)  charge  for  Customs 
officials'  services.) — Renter. 
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[Abstracted  from  the  Board  of  Trade  Journal  ] 


Mineral  Resources  in  Colombia.  —  The 
mineral  resources  of  Colombia  are  known  to 
be  extremely  rich.  Gold  is  found  in  the  Depart- 
m,ents  of  Antioquia,  Cauca.,  Narino,  Toliina,  and 
Santander,  as  well  as  in  the  regions  of  San  Juan. 
Atrato,  and  Caqueta.  Silver  is  mined  in  Antioquia, 
Caldas  and  the  Cauca  Valley.  Platinum  is  found  m 
Choco.  esjjecially  in  the  rivers  Condoto  and  Iro, 
and  tins,  ((.gclhui  with  gold,  is  the  principal  pro- 
duction lit'  Ihi'  country  at  present,  states  the  Com 
mercial  Secretary  to  H.^M.  Ijt-gation  at  Bogota  in 
in  his  Report  on  the  Finaiae.  industry  and  Trade 
of  the  Republic  of  Colonibia  (H.M.  Stationei'y 
Office,  price  is.  net).  In  the  Eastern  Cordilleras 
there  are  known  to  be  large  deposits  of  iron,  coal, 
copper,  quartz,  asphalt,  sulphur,  lead,  quicksilver, 
alum,  saltpetre,  limestone,  gypsum  and  marble. 
The  emerald  nrines  are  one  oi  the  principal  public 
assets  controlled  by  the  Government,  and  are 
claimed  to  be  among  the  richest  deposits  known. 
The  emerald  production  is  worked  at  Muzo  and 
Coscuez  in  the  Department  of  Boyaca.  Salt  mines 
and  springs  are  very  abundant  in  Zipaquira,  in  the 
Department  of  Cundinainarca,  a  few  miles  from 
Bogota.  The  extensive  salt  deposits  have  long  been 
worked  by  the  Government  and  the  revenues  from 
these  mines  amount  to  about  1,000,000  dols.  per 
year.  During  the  past  year  the  interest  in  the 
Colombian  petroleum  fields  has  been  much  increased 
by  the  influx  of  numerous  pruspeciors  seeking 
concessions  and  likely  zones  for  exploitation.  A 
large  amount  of  money  lias  been  expended  during 
the  last  ten  or  twelve  years  in  prospecting  and 
putting  down  wells  which  have  shown  no  results. 
The  petroleum  deposits  in  Colombia,  however, 
would  appear  to  be  considerable  in  spite  of  the 
fact  that  very  little  production  has  iso  far  taken 
place.  The  aeposits  occur  in  both  the  cretaceous 
and  tertiary  serie.-;,  in  grades  from  heavy  oil  of 
asphaltic  type  to  a  light  paraffin  base  of  41  deg. 
Beaume.  In  the  vicinity  of  tlie  Caribbean  and 
Pacific  coasts,  oil  has  been  found  in  many  localities 
in  varying  but  small  quantities.  In  the  Magdalena 
Valley  and  the  Eastern  Cordilleras  are  cretaceous 
oils,  some  of  which  occur  in  tertiary  strata.  The 
Columbian  areas,  which  may  be  (  hiis.silied  as  oil  dis- 
tricts, comprise  about  34,000  squaii'  miles,  of  which 
some  6,000  are  areas  of  possible  cxiilnii.ii  inn.  The 
few  square  miles  which  can  as  yet  ln'  <  aile(l  proven 
oil  territory  are  principally  in  the  Carere  region  on 
the  east  bank  of  the  Magdalena  river  near 
Barranca  Bermeja,  wliere  three  walls  only  are  pro- 
ducing oil,  and  in  a  quantity  wliich  can  yet  be 
said  to  denote  an  experimental  stage  of  operation. 
Geologists  agree  that  the  zones  in  the  middle  por- 
tion of  the  Magdalena  Valley  appear  to  be 
favourable  areas  for  exploitation.  The  existing 
legislation  governing  the  working  of  petroleum  fields 
is  framed  rather  to  protect  national  rights  than  to 
attract  foreign  capital,  a  fact  which  tends  rather  to 
hamper  development.  The  Petroleum  Laws  are 
being  studied  from  various  points  of  view,  both  by 
the  Colombian  authorities  and  the  representatives 
of  foreign  interests  in  the  country,  with  a  view  to 
modifying  them  by  such  amendments  as  will  permit 
foreign  countries  to  undertake  operation  in 
Colombia  under  more  favourable  conditions.  The 
public  discussion  of  petroleum  questions  in 
Colombia  has  been  complicated  and  confused  by 
the  great  number  of  opinions  expressed  on  the  part 
of  individuals  who  have  no  practical  knowledge  of 
the  petroleum  industry.  The  great  majority  of 
representatives  of  foreign  companies  who  have 
attempted  to  do  business  have  been  of  the  specu- 
lative kind  rather  than  experienced  and  trained 
geologists  or  engineers. 

Electrical  and  Motor  Industry  in  Switzer- 
land.— In  his  recent  Report  on  the  Finance, 
Industry  and-  Commerce  of  Switzerland  (H.M. 
Stationery  OfTice,  price  Is.  9d.  net),  the  Commer- 
cial Secretary  to  H.M.  Legation  at  Bnrne  states 
that  the  electrification  of  tiie  Federal  Railways  has 
given  good  employment  to  the  electro-technical 
industry,  but  the  general  difficulties  encountered 
during  the  period  under  review  have  had  their 
effect  on  the  export  trade,  for  which  the  factories 
mostly  work.  Some  of  the  large  factories  export 
as  much  as  80  to  00  per  cent  of  their  producfiion. 
Foreign  competition  has  been  much  felt  in  both 
the  home  and  foreign  markets,  and  so  severe  did 
it  become  as  regards  accumulators,  cables,  incan- 
descent lamps  and  lamp  stands  that  the  import 
of  these  articles  has  been  restricted.  The  export 
trade  of   dynamos   and   electrical   motors  in  1921 
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amounted  to  5,359  tons,  valued  at  Fr. 32,467,000,  as 
compared  with  5,046  tons,  valued  at  Fr.30,939,000, 
in  1920.  France  is  the  chief  importing  country, 
her  share  in  1921  amounting  to  1,264  tons.  The 
share  of  the  United  Kingdom  was  360  tons.  The 
export  of  electric  meters  is  considerable,  and 
amounted  to  3o7  tuns,  valued  at  Fr. 7,433,000,  of 
which  the  United  Kingdom  and  Belgium  each 
imported  71  tons.  Other  market.s  are  France.  Italy, 
Czecho-Slovakia.,  Australia,  Japan.  Brazil,  Chile 
and  Holland.  The  exports  of  telephone  instru 
ments,  cables,  etc.,  is  very  small,  for  the  factories 
work  principally  for  tlie  home  market.  The  exports 
of  incandescent  lamps  in  1921  amounted  to  106  tons, 
valued  at  Fr.3,247,000.  Italy,  which  absorbed  64 
tons,  was  the  chief  market  for  these  goods.  The 
con.struction  of  e'ectric  loconiotives  have  made  much 
progress,  and  very  powci'ful  macliiues  have  been 
built  to  the  order  uf  the  Federal  Railways.  Three 
locomotives  were  exported  to  Peru. 


CONTRACTS  AND  TENDERS. 


Water  Heaters,  Oil  Tanks,  etc.,  in  Austral- 
asia.— The  following  tenders  have  been  invited  in 
Austra'.asia- :  («)  Victorian  Electricity  Commission 
(closing  Sepfeiiiher  1)  :  Five  surface  feed-water 
heaters,  six  sin  f, ice  vapour  ccjiideii.sers,  and  12  ferd 
water  evaporators;  {it)  Communwealth  Oil  Rclinenes 
(closing  May  12)  :  Thirteen  steel  oil  tanks,  includ- 
ing eight  with  a  capacity  of  225,000  gallons,  others 
being  larger:  {<■)  Auckland  Tramways  Department 
(closing  June  1)  :  Electnc  equipment  for  10  bogie 
tramcars. — Renter. 


Steel  Transmission  Line  Towers. — H.M.  Trade 
Commissioner  in  New  Zealand  reports  that  tenders 
are  invited  for  the  supply  and  delivery  ex  ship's 
slings  Lyttelton,  New  Zealand,  of  eight  galvanised 
steel  transmission  line  towers,  complete  with  cross- 
arms,  stubs  and  all  accessories  in  connection  with 
the  Lake  Coleridge  electric  supply  scheme.  Sealed 
tenders  on  the  proper  forms,  accompanied  by  a 
deposit  of  £50,  will  be  received  by  the  Secretary, 
Public  Works  Tender  Board,  Government  Buildings, 
Wellington,  New  Zealand,  not  later  than  noon  on 
July  11  next.  A  copy  of  the  conditions  of  tender, 
tender  form,  specification  and  blue  print  of  the 
towers  can  be  seen  by  United  Kingdom  firms 
interested  on  application  at  the  Department  of  Over- 
seas Trade  (Room  49),  35,  Old  Queen  Street, 
London,  S.W.I.  A  second  set  is  available  for  loan 
to  firms  in  the  provinces  who  are  unable  to  arrange 
to  inspect  the  documents  in  London.  (Reference 
D.O.T.  84481  E.D./P.N.) 

Telegraph  and  Telephone  Material. — With  refer- 
ence to  the  call  by  the  Siamese  Department  of  Posts 
and  Telegraphs  for  tenders  for  the  supply  of  tele- 
graph and  telephone  materials,  the  Acting  Britisli 
Consul-General  at  Bangkok  now  reports  that  the 
date  for  the  presentation  of  tenders  has  been 
extended  from  June  5  to  June  28,  1922.  (Reference 
D.O.T.  7796/F.E./S.C.) 

Mining  Machinery  for  Bulgaria. — Tenders  are 
invited  on  May  10  for  various  machinery  and  plant 
for  the  use  of  the  Bulgarian  State  Mines.  The 
specifications  (in  French)  can  be  consulted  by 
interested  United  Kingdom  firms  on  application  to 
Mr.  J.  Shearer  (Room  50a),  at  the  Department  of 
Overseas  Trade,  35,  O.'d  Queen  Street,  Westminster, 
S.W.I  (Reference  D.O.T.  8056/F.E. /P.N.) 


Turbo-Generator  for  Sydney. — The  Department 
of  Public  Works,  New  South  Wales,  is  calling  for 
tenders  to  be  presented  by  May  29  for  the  supply, 
delivery  and  erection  at  the  State  Power  House 
Station,  Uhr's  Point,  Sydney,  together  with  the 
testing  and  maintenance  thereof,  for  a  period  of 
three  calendar  months,  of  one  1,000  kw.  steam 
turhv  g  nerator,  complete  with  all  fittings  and 
accessories.  The  usual  deposit  of  1  per  cent  of  the 
amount  of  the  tender,  with  a  maximum  deposit  of 
£500.  is  called  for.  A  copy  of  the  specification, 
including  a  drawing  showing  the  space  available  for 
the  new  plant  and  accessory  apparatus,  and  the 
general  conditions  of  contract  can  be  consulted  in 
Room  49  of  the  Department  of  Overseas  Tr.ide. 
(Reference  8496/E.D. /E.C.) 

Improvements  in  Australian  Telephone  System  : 
Tenders  Invited  for  the  Supply  of  Material. — 
In  connection  with  the  scheme  to  grant  relief  to 
thousands  of  unsatisfied  applicants  for  telephones, 
the  Postmasfor-General  is  placing  ortlers,  and  is 
about  to  invite  tenders  for  large  supplies  of  material, 
including  British  cable*  and  insulated  wire,  involving 
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an  outlay  of  £2,000,000.  The  Postma^ter-Gener 
is  also  calling  for  tenders,  closing  October  17,  fi, 
the  supply  of  automatic  switchboards  and  associat< 
apparatus  for  two  suburban  exchanges  at  .Mi 
bourne. 


OPPORTUNITIES  FOR  BRITISH 
TRADE. 

Machinery  in  India. 

Messrs.  Lever  Bros.  (India)  Ltd.  (capital  R.-  1 
laklis;  Director  :  Mr.  C.  M.  de  Souza,  4,  Conn 
House  Street,  Calcutta),  will  require  soap-mai  i 
machinery. — Renter. 

Openings  for  Trade  in  the  Netherlands. 

His-  Majesty's  Consul-General  at  Rotterdam  L 
forwarded  to  tlie  Department  of  Overseas  'trade  t 
following  extracts  from  the  Dutch  Press  of  rece 
dates  concerning  undertakings  which  may  lean 
iipenings  for  iiritisli  trade  : — 

E/eclric  Power  Station  (Utrecht). — The  N.' 
l-'iovinciaJe  Utrechtsclie  Electriciteils  Mij.  (i'. 
vinciale  Klectiie  hiup()ly  Co.,  of  Utrecht),  oi  .'i 
Catharijncsingel,  Utreclit,  are  preparing  plain  ; 
co-operation  with  the  management  of  the  Munii  i)^ 
Electric  Works  and  Tramways  (Nicholaas  B^t 
straat  3,  Utrecht),  for  the  building  of  a  large  pi 
viiicial  electric  power  station  near  Utrecht.  l 
station  will  have  a  boiler  heating  surface  of  2,j 
metres.  In  connection  with  the  negotiations  \v 
the  authorities  a  definite  decision  on  this  subj  | 
will  only  be  made  in  a  few  months'  time.  j 

Bails,  Tipping  Wagons  [Zaandam^. —  fl 
Nederiandsclie  Ijasalt  Maatschappij,  ot  Zaaii(i;i! 
desire  to  purchase  or  to  hire  the  following  :  4,lji 
metres  of  railway  track,  gauge  70  cm.,  conq  i^ 
with  points;  20  tipping  wagons  of  1  cubic  nje; 
capacity  each;  one  locomotive  or  motor  lor. 
Quotations  to  be  sent  to  the  above  address. 

Telejihonc  Exchaiign  and  Electric  Power  Stat.\ 
(Rotterdam). — Proposals  have  been  put  before  li 
town  Council  to  extend  the  telephone  exclKn; 
by  an  additional  building  with  a  capacity  of  20,' I 
numbers.  Estimate  Old. 450, 000.  It  is  also  the  int  ■ 
tion  to  build  an  additional  station  of  the  elects 
power  station  at  Rotterdam.  This  station  '1 
probably  have  three  motors  of  1,500  kw.  ea. 
Estimate  :  Gld. 000,000.  i 

Pump  Installation  (Hengelo). — The  tot 
council  luive  decided  to  build  a  new  pump  stall  fc 
with  complete  installation,  and  also  to  extend  t 
Prise  d'Eau  of  the  water  works.  Estimae, 
Gld.90,000.  [ 

Pumping   Statiun,    Cables,    Boilers,    Excarwi  » 
(Amsterdam). — In  connection  with  diflerent  wo  [ 
to  be  carried  out  in  the  Prise  d'Eau  of  the  D  'i 
Waterworks  and  at  the  pumping  station     Leidui  f 
proposals  have  been  put  betore  the  town  council i 
Amsterdam  for  :   (a)  The  laying  down  of  a  ^1 
water  reservoir,  to  be  formed  by  a  row  of  57  vim 
along  the  new  canal,  and  the  erection  of  a  punu  l 
station.    Estimate:  Gld. 365, 000.    (6)  The  eleclv  1 1 
tion  of  the  existing  pumping  stations  on  the  Wesji 
kanaal    and    the  Barnaart-Schusterkanaal. 
Diesel  engine  will,  however,  still  be  Kept  in  el 
of  these  pumping  stations.    Estimate  :  Gld. 25,*  > 
(c)  The  laying  down  of  a  low-tension  cable  for  ' 
pumping  stations  as  mentioned  under  (a)  and  i 
and  of  the  necessary  telephone  communication.  ; 
the  erection  of  a  transformer  installation  in  » 
pumping   station   at   the   Barnaart-Schusterkan  i 
Estimate  :  Gld. 30,000.       (d)  The  excavation  c  i. 
canal,  about  1,500  metres  long,  to  receive  the  wa  ' 
Estimate  :   Gld.  1,375,000.     (e)    The  erection   o  i 
steam  engine  and  dynamo  with  central  condeiu  I 
plant  (to  be  used  at  tlie  same  time  for  the  exis 
Laval    steam    turbine    at    the    pumping  sta, 
"Leiduin").     Estimate:    Gld.32,000.  (f) 
extension  of  the  boiler  installation  at  the  punij  ' 
station    "  Leiduin  "    l)v    one    boiler    of    the  s 
type.    Estimate  :  GId.l'OO.OOO. 

Water  Tower.  Diesel  Engines,  Puvtps  (Fit 
iiig).  —  The     N.^^     Watei'leiding  -  !Maatscini 
"  'Tholen  "  invite  tenders  for  :  (1)  The  building  > 
water    tower    in    ferro-concrete    at    Scherpeti  i 
(Zealand);  and  (2)  the  supply  and  erection  (  ^ 
machine  installation  consisting  of  Diesel  engine.s  I 
pumps  at  Halsteren  (Brabant).    Closing  date. 
10,  1922.    Further  pai  ticular.-  iiiav  be  obtained  t 
iMr.  D.  L.  H.  Van  Raalte.  Director  of  the  "  '  ■ 
singsche  Duinwaterleiding  Mij.,  of  Flusliing. 

Specifications  (in  Dutch)  concerning  the  a'l  > 
have  been  received  by  the  Department  of  Ovci  > 
Trade,  and  may  he  seen  by  United  Kingdom  f  > 
interested  on  application  to  the  Department  (R  i 
84),  .35.  Old  Queen  Street.  Westminster.  Lon  , 
R  W  1 
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THE  MARKETS. 


EXTRUDED  BRASS  ROD  PRICES. 

May  1st,  1922. 
fcKechnie  Bros.   Ltd.,   Rottou   Park   Street,  Bir- 
'jgham,  state  that  the  basis  price  to  date  for  Brass 
;8  is  6d.  per  pound.     Prices  for  Special  Alloys  in 
(.a  and  Ingots  will  be  quot  d  on  application. 


May  Lst,  1922. 
i.  Joseph  intimates  under  to-day's  date  that  he  ii 
tuyer  of   Non-ferrous  Scrap  Metals  at  the  uuder- 
^tioned  approximate  prices  per  ton:  — 

@  per  ton. 

New  aluminium  cuttings  £60    0  0 

General  collected  scrap  bi  ass   29    0  0 

Clean  copper   53    0  0 

Braziery  copper    4.3    0  0 

Gunmetal    39    0  0 

^  Old  lead,  less  usual  draft   20  10  0 

(All    metal    carted    free  in 
London  area.) 
Tea  lead   18  10  0 

.  Old  zinc   14  10  0 

Hollow  pewter   120    0  0 

1  Shaped  black  pewter      70    0  0 

i  I  can  supply  solder  as  follows: — 

@  per  ton. 

Plumbers',  in  bar  or  strip  form  £72  10  0 

I-   Tiumaiis'    92  10  0 

!    Blowpipe    102  10  0 

^Vl!  prices  based  on  day  of  delivery  of  the  metal 
lees  otherwise  ariaiiged. 


H  MARKET  REPORTS. 

!•  OILS,  &C. 

j  Lubricating  Oils. — Filtered  stocks,  especially  550 
Cd  600  "  E,"  for  shipment,  have  advanced  appre- 

ibly.  The  shipment  market  has  a  much  firmer 
•  le.  We  quote  pales,  £13  10s  to  £24  10s.  ;  reds, 
fl8  to  £30 ;  dark  cylinders,  £17  to  £35  10s.  ; 
pared  cylinders,  £22  to  £40;  blacks,  £8  t-o  £19; 
|,  ex  wharf,  London,  less  2^  per  cent  discount, 
'  ompt  delivery.    Shipment  {>rices  on  application  ; 

luble  oil,  £22  10s. 

Fuel  Oil.— 905/10  gravity,  £5  per  ton;  950 
!  avity,  £3  12s.  6d.  per  ton.  Both  ex  tank,  net 
I  sh.  Delivered  in  bulk  by  tank  wagon  10s.  per 
'  n  extra. 

Paraffin     Wax     and     Scale. — Market     steady ; 

8/20deg.  Fah.,  2id.  ;  123/25  deg.  Fah.,  2^d. ; 
"5/30  deg.  Fah.,  2|d.  ;  130/35  deg.  Fah..  2Zd.  ;  135/ 
I  deg.  Fah.,  3^d.  ;  140/45  deg.  Fah.  4id.  London 
i'ld  Liverpool.  Paraffin  scale  market  firm  and 
''pplies  short  fn.r  forward  shipment.  We  quote 
■  2/24  deg.  Fah.,  l|d.  spot,  Ifd.  forwai'd  shipment. 

Pet.roleum  Oils. — W^ater  white.  Is.  6d.  ;  standard 
I'hite,  Is.  6d.  in  barrels  net;  300  deg.  high  test 
,  1.  Is.    0|d.,  less    2g  per  cent    discount,  barrels 

eluded,  ex  wharf,  London. 

i  White  Oils.— Special  No.  1  white  oil,  £43;  No.  1 
fhite  oil,  £39;  No.  1a  half  white  oil,  £36;  all  ex 

harf,  London.    In  drums  fre-e.    No.  2  half  white 

1,  £33  in  barrels  free,  all  net  cash. 
'  Animal  Oils. — Neatsfoot  oil,    Engli.sh,  5s.    3d.  ; 

)uth  American  under  1  per  cent  f.f.a.,  5s.  7^d.,  ex 

harf,    London;  English    lard  oil,  62s.    to  743.  ; 
'merican  lard  oil,  6.5s.  to  76s.  ;  all  in  baxrels,  net; 
iile  horse  oil,  35s.  per  cwt.  net,  delivered. 
'  Castor  Oil. — Firm.    English  pharmaceutical,  57s.  ; 

rsts,  52s.;  seconds,  48s.,  ex  mills,  Hull,  barrels 

icluded.     We  hold   stock   in  London  at  3s.  per 

■vt.  extra,  less  than  one  ton  lots  Is.  per  cwt.  extra. 

ranch  pharmaceutical,  60s.  in  barrels ;  63s.  in 
iises,  London;  Madras  Coast  castor  oil.  May /June 

lipment,  42s.  6d.,  barrels  included,  c.i.f.  landing 

eights,  all  net  cash. 

,  Cotton  Oil.— Steady.  Refined  soap  oil,  40s.  6d. 
et,  naked,  Hull;  42s.  6d.  net,  naked,  London. 

Linseed  Oil. — Many  sharp  advances  since  our  last 
sue.  The  market  closes  :  London,  spot,  42s.  ; 
pril/May,  42s.  3d.  ;  May/August,  41s.  ;  Hull, 
Mt,  42s.  3d.;  April,  42s.  3d.;  May/August,  41s. 

Resin.— American  B,  13s.  6d.  ;  FG",  13s.' 9d.  ;  MN, 
5s.  6d.  ;  WG,  18s.  6d.  French  FG,  13s.;  WW, 
7s.  6d. 

Tallow. — No  auction  sale  last  Weonesday. 
Australian  mixed,  36s.  6d.  to  41s.  ;  beef,  37s.  to 
2s.  ;  mutton,  .38s.  to  43s. 

Turpentine. — Firm  nt  further  advanced  prices. 
American,  spot,  77s.  9d.  ;  April,  77s.  9d.  ;  May/ 
une,_  71s.  9d.  ;  July/Decemcer.  60s.  French  in 
American  barrels,  not  offering.  White  spirit.  Is.  8d. 
ler  gallon,  barrels  included,  ex  wharf,  London, 
iample  on  application. 

Abthuti  Rnn'.VN  &  Co.  Ltd. 

126,  Rishopsgate,  London,  E.G. 2. 
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NEW  YORK  METAL  MARKET. 

The  latest  quotations  on  the  metal  market  are  : — 

Dols.  per  ton. 

Iron,    No.    2    American  Northern 

Foundry    22.00  to  24.00 

Cents  per  lb. 

Tin,  spot   ;   31.00 

Zinc,  East  St.  Louis    5.07^ 

Copper,  Electrolytic,  spot    13.00 

Copper,  Electrolytic,   futures    13.00 

— Renter. 


BRUSSELS  IRON  AND  STEEL  MARKET. 

The  negotiations  relating  to  a  reduction  in  wages 
in  the  iron  and  steel  industry  have  not  yet  been  con- 
cluded, which  has  increased  the  inactivity  of  the 
market.  Business  is  limited  to  daily  requirements. 
The  British  market  is  again  beginning  to  take  an 
interest  in  Belgian  exports.  The  different  sections 
of  the  metallurgical  indu.stry  show  a  certain  firm- 
ness. 

The  following  are  among  the  latest  quotations  : — 

Francs. 

Commercial  bars    420 

Belgian  foundry  pig  iron — 

No.  1   ■   265  ■ 

No.  2    255 

No.  3   2.50 

Sheets— 

5  mm.  and  over    480 

3  mm   500 

Polished   ■   975-1,075 

Galvanised  ■   1,350 

Rails   425 

— Reuter. 


SYDNEY  HARDWARE  MARKET. 

On  the  Sydney  Hardwai'c  .Market  <pujtatiuns  are 
unchanged  at  : — 

Fencing  Wire:  Per  ton. 

Australian  black,  No.  8  gauge   £23    0  0 

Australian  black,  No.  10  gauge    24    0  0 

American  galvanised.  No.  8  gauge    25  15  0 

Ameiican  galvanised.  No.  10  gauge  ...    28  10  0 

Barbed  Wire  :  Per  ton. 

Australian  galvanised,  12^  gauge  ...,...£41  0  0 
American  galvanised,  12  gauge    .34    0  0 

G,a:lv;iiii.si'(l    Iroti  :  Per  ton. 

English  coi  rugated,  26  g;ingp   £37    0  0 

English,  plain.  26  g;iiige    39    2  6 

Per  mile. 

Rabbit-proof  netting   £(i7  15  0 

Per  ton. 

Sheet  lead,  in  full  rolls   £37    0  0 

Bar  iron    24  10  0 

Shoeing  steel    25  10  0 

Steel  plates   ,   28    0  0 

Steel  sluH'ts    34    0  0 

Per  double  box. 

Tinplates,  British    £3    2  6 

— Reuter. 


THE  LONDON  IRON  AND  STEEL  EXCHANGE. 

The  weekly  meeting  of  the  London  Iron  and  Steci 
Exchange  on  Tuesday  was  largely  attended.  The 
situation,  however,  is  not  regarded  so  favourably 
as  it  was  a  week  or  two  ago.  The  British  iron  and 
steel  trades  are  now  beginning  t:>  feel  the  effects 
of  the  engineers'  and  flii  liuildiMg  strike,  which  is 
considerably  limiting  business  in  the  home  market. 
As  a  consequence,  there  is  greater  competition  for 
a,ny  export  orders  that  come  forward,  and  in  one 
or'two  directions  a  tendency  is  observable  to  again 
cut  prices.  The  pig  iron  market  has  beeii  the  one 
to  benefit  the  most  from  the  demand  from  overseas, 
and  this  has  enabled  the  producers  to  maintain 
their  prices  and  also  to  avoid  putting  it  into  stock. 
One  of  the  best  export  customers  has  been  Ger- 
many, which  during  the  past  few  weeks  has  bought 
about  12,000  tons  of  iron.  Other  countries  which 
have  bought  good  quantities  have  been  Belgium, 
France  and  Italy.  In  the  semi-finished  department 
there  has  been  a  great  deal  of  business  passing  of 
late,  but  an  increase  in  the  volume  of  enquiry 
indicates  that  consumers  are  keeping  in  touch 
with  the  market.  Whilst  the  present  labour 
troubles  last,  however,  it  is  unlikelv  that  there  will 
be  a  brisk  demaud  for  semi  finished  material.  The 
request  for  finished  iron  and  steel  descriptions  has 
a'so  dwindled.  Maiuifacturers,  however,  anticipate 
an  improved  business  with  overseas  markets  owing 
to  the  sharp  advances  in  American  prices  which 
h.ave   followed    the   coal    strike   in    that  country. 
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Immediately  prior  to  that  dispute  considerable 
competition  was  being  experienced  from  America, 
particularly  in  India  and  tlie  Far  East,  but  the 
increases  in  the  American  prices  have  been  followed 
by  a  considerable  expansion  in  the  enquiries  from 
abroad. 


NOTICES  OF  MEETINGS. 

JUNIOR  INSTITUTION  OF  ENGINEERS. 

London  :  A  meeting  will  be  held  on  May  10  at 
the  Caxton  Hall,  to  commence  at  8  p.m.  A  paper 
will  be  given  by  Mr.  R.  K.  Iniies,  entitled,  ''Notes 
on  Hardship." 

London  :  A  meeting  will  be  held  at  the  Institu- 
tion of  Mechanical  Engineers,  Storey's  Gate,  on 
May  12,  at  7-30  p.m.  A  lecture  will  be  given  by 
Mr.  L.  a.  Legros,  M.Inst. C.E.,  on  "Tanks  and 
Chain  Track  Artillery." 


NATiONAL  FOUNDRY  COMPETITIONS. 

Prize  coiii|),titi.in.s  will  be  held  at  the  International 
Foundry  Kxliil^uun.  Bingley  Hall,  Biimingham,  on 
June  15  to  24,  1922,  and  will  be  open  to  all  foundry 
employees,  ex-Service  trainees,  and  technical  school 
students  in  Great  Britain  under  21  years  of  age  on 
May  15,  1922  (except  in  Class  C),  male  or  female, 
whether  in  eni))l,)yment  or  not.  Neatness,  finish, 
initiative  and  time  taken  in  the  work  will  be  the 
basis  of  awards. 

Appended  is  a  schedule  of  the  competitions  :— 
Class  A. — For  making  the  best  core  in  one  of  the 
following  sections  :  Section  1  (for  light  castings)  : 
A  radiator  core  and  a  water-cooled  cylinder  core 
(oil  sand  cores).  First  prize,  £3  3s. ;  second  prize, 
£2  2s.  (presented  by  the  National  Light  Castings 
Association).  Section  2  (for  medium  castings)  :  A 
pipework  core  and  an  arm  core  and  tootli  core  for 
wheel.  First  prize,  £3  3s. :  second  prize,  £2  2s. 
(presented  by  the  president,  the  Rt.  Hon.  Lord 
Weir).  Section  3  (for  heavy  castings)  :  A  steam 
port  core  for  cylinders  or  pumps,  and  a  strickled 
core.  First  prize,  £3  3s. ;  second  prize,  £2  2s. 
(presented  by  the  British  Engineers'  Association). 
The  winner  of  the  first  prize  in  each  section  will 
ai'so  receive  a  diploma  fro!n  the  Birmingham 
Chamber  of  Commerce.  A  consolation  prize  of  a 
foundry  technical  book  will  be  given  for  the  entire 
class. 

Class  B. — For  making  the  best  mould  in  each  of 
the  following  sections:  Section  1  (floor  moulding). 
Kii-st  prize,  £5  5s. ;  second  prize,  £3  3s. ;  third 
pi-ize,  £2  2s.  (presented  by  the  president,  the  Rt. 
Hon.  Lord  Weir).  Section  2  (two-part  work 
moulding).  First  prize,  £5  5s. ;  second  prize,  £3  3s. : 
third  prize,  £2  2s.  (presented  by  the  Worshipful 
Company  of  Founders).  Section  3  (three-part  work 
moulding).  First  prize,  £5  5s. ;  second  prize,  £3  3s.  ; 
third  prize,  £2  2s.  (presented  by  the  Institution  of 
British  Foundrynien).  The  winner  of  the  first  prize 
in  each  section  will  also  receive  a  diploma  from  the 
Birmingham  Chamber  of  Commerce.  A  consolation 
prize  of  a  foundry  technical  book  will  be  given  for 
the  entire  class. 

Class  C. — For  making  the  best  pattern  to  a  blue- 
print design  to  be  supplied  to  each  competitor  (the 
pattern  to  be  made  in  best  yellow  pine  at  com- 
petitor's shop,  works  or  school)  :  Section  1  (open  to 
•iill  over  21  years  of  age).  First  prize,  £5  5s.  (pre- 
vented by  H.  Lakin-Smith,  Esq.,  F.C.A.);  second 
orize,  £3  3s.  (presented  by  J.  E.  Fletcher,  Esq., 
.M.I.Mech.E. ) :  third  prize,  £2  2s.  (presented  by 
H.  L.  Reason,  Esq.,  M.I.Mech.E.);  fourth  prize, 
£1  Is.  (presented  by  Thos.  Vickers,  Esq.,  C.E.). 
Section  2  (open  to  all  under  21  years  of  age.  First 
prize,  £5  5s.  (presented  by  the  proprietors  of  the 
Foiindri/  Trade  Journal;  second  orize,  £3  3s.  (pre- 
sented by  H.  Field,  Esq.,  president  Birmingham 
branch  I.B.F.);  third  prize,  £2  2s.  (presented  by  the 
proprietors  of  The  Foinidri/).  Section  3  (open  to 
students  at  any  technical  school  in  Birmingham,  and 
in  a  radius  of"  10  miles  from  Birmingham,  under  21 
years  of  age).  First  orize,  £3  3.s.  (presented  by  W. 
Waters  Butler.  Esq.);  second  prize,  £1  Is.  (pre- 
s.ented  by  Thos.  Vickers,  Esq.,  C.E.).  The  winner 
of  the  first  prize  in  each  section  will  also  receive  a 
diploma  from  the  Birmincrham  Chamber  of  Com- 
merce. A  consolation  prize  of  a  foundry  technical 
book  will  be  given  for  the  entire  class. 

Full  particulars  of  these  competitions  may  be 
obtained  from  the  Hon.  Secretary,  Thos.  Vickers. 
Central  House.  75,  New  Street.  Birmingham, 
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Engineering  Literature  of  the  Week. 


ABSTRACTS. 


Lessons  fkom  Wasters.  {The  Foundry 
Trade  Journal,  April  20,  1922.) 
Tlie  foundryman  obviously  must  hesi- 
tate in  condemning  the  metal,  for  of 
equal  importance  is  the  sand  employed 
for  the  making  of  the  mould  and  the  con- 
struction of  the  mould  itself.  Of  the 
former,  to  quote  a  moulders'  terms,  the 
sand  may  be  too  wet,  too  dry,  too  open, 
too  close,  too  strong',  or  loo  weak.  Here 
are  factors  about  which  there  is  only  accu- 
mulated knowledge  available,  but  no  real 
research.  Furthermore,  it  is  one  which 
will  retain  moulding  as  an  art  rather  than 
as  a  science  for  many  years  to  come. 
Perhaps,  in  the  distant  future,  it  may 
be  established  that  for  making  a  casting 
of  a  definite  delight  and  superficial  area 
the  moulder  must  use  a  sand  of  chemical 
composition  lying  within  a  definite  speci- 
fication, and  which  admits  of  a  definite 
grain  size  as  measured  by  some  standard 
means. 

Whilst  obviously  this  would  be  of  the 
greatest  utility  to  moulders,  the  problems 
of  wasters  would  not  be  entirely  resolved, 
for  there  still  remains  the  construction  of 
the  mould,  which  again,  according  to  the 
moulder,  may  be  rammed  too  hard  or  too 
^•of  t ;  thei  runners  may  be  too  large  or  too 
small,  insufficient  in  quantity  or  badly 
placed;  risers,  too,  are  a  matter  for  con- 
sideration, for  whilst  a  necessity  in  some 
cases,  they  are  sometimes  the  cause  of  the 
very  trouble  thej-  are  supposed  to  obviate. 
Other  defects  which  cannot  always  be 
ascribed  to  either  sand  or  metal  are  scabs 
(often  a  blacking  trouble),  run-outs, 
poured  short,  cracks,  air  locks  and  cold 
shuts. 

New  Bridge  for  the  Great  Central 
R.4TLWAY.  (Steel  Structures,  January, 
1922.) 

Between  Doncaster  and  Thorne  in  York- 
shire the  Great  Central  Railway  crosses 
at  an  angle  the  Don  Navigation  River 
that  atfords  communication  with  Goole 
and  the  River  Huniber.  On  this  section 
two  additional  tracks  have  been  laid 
down,  and  a  new  girder  bridge  erected. 
Measured  over  the  skew,  the  span  of  the 
new  bridg-e  approximately  is  95  ft.,  the 
angle  of  the  skew  being  M  deg.  50  min. 
The  bridge  is  made  up  of  two  main 
girders  28  ft.  9  in.  centres,  carrying  cross 
girders  10  ft.  4  in.  apart,  and  four  lines  of 
longitudinal  rail  bearers,  to  which  flat 
floor  decking  is  rivetted.  Approximately 
the  total  weight  of  the  superstructure  is 
290  tons. 

The  main  girders  are  of  the  Linville 
type,  with  centres  of  bearings  124  ft.  and 
11:5ft.  Sin.  respectively,  and  a  deptli  of 
12ft.  Gin.  centres  of  intersections.  Two 
weh  plates  witli  flange  plates  form  the  top 
boom,  and  are  connected  and  stiffened  by 
an<rlos,  the  bottom  boom  bcng  of  vertical 
plates,' stiffened  along  the  edges  by  angles. 


Four  angles  and  two  flange  plates  are  used 
for  the  main  verticals,  and  are  latticed 
together  strongly,  the  diag-onal  ties  of  the 
flat  plates  being  braced  together  by  forged 
bent  bars.  Both  the  verticals  and  ties  are 
secured  to  the  booms  by  suitable  gusset 
plates.  Cast  steel  bearings  support  the 
ends  of  the  main  girders  and  have  been 
designed  to  meet  both  deflection  and  ex- 
pansion. 

Each  of  the  cross  girders  is  31  ft.  3  in. 
long  by  2  ft.  deep,  and  is  formed  of  one 
web  plate  with  five  flange  plates  at  the 
top  and  four  at  the  bottom,  connected 
with  four  main  angles.  Between  the  cross 
girders  the  longitudinal  rail  bearers  are 
10  ft.  4  in.  long-  and  1  ft.  (i  in.  deep,  being 
built  up  of  one  web,  two  flange  plates  and 
four  main  angles.  Flat  floor  plates  are 
used  for  the  whole  of  the  decking. 

A  ballast  plate  12  in.  deep  is  provided 
throug'hout  the  full  length  of  the  bridge. 


Electricity,  Waterways  and  Water 
Powers.  By  W.  H.  Joyner,  {Canals 
and  W aierways  Journal,  April,  1922.) 

With  regard  to  traffic  on  German 
waterways,  and  freights,  the  River  Elbe 
flows  right  away  from  Bohemia  via  the 
free  port  of  Hamburg  to  the  North  Sea, 
over  this  and  such  rivers  as  the  Rhine  and 
Danube,  which  are  linked  up  similarly. 
These  and  other  potential  rivers  and  com- 
munications serve  thousands  of  industrial 
areas,  quite  independent  of  railways. 
Over  these  waterways  from  Hamburg 
(about  GO  miles  up  the  Elbe)  inwards  the 
charge  from  alongside  incoming  ocean 
steamers — Hamburg  to  destination  on  the 
Elbe  by  either  schleppkaline  (towed 
barges)  or  steamers,  depending  upon  the 
depth  of  water  at  destination — varied 
from  minimum  of  eight  miles  for  Id.  to  a 
maximum  of  32  miles  Id.  per  100  kilos 
(2  cwts.),  which  equals  minimum  per  ton 
of  eight  miles  for  lOd.,  or  maximum  32 
miles  for  lOd.,  according  to  the  classifica- 
of  the  tratfic,  and  to  bring  a  case  of  eggs 
containing  120  from  Austria  to  London,  a 
distance  of  well  over  1,000  miles,  would 
cost  lOd.,  which  works  out  at  Id.  per 
dozen  freightage.  One  could  go  on 
indefinitely  illustrating  Continental  dis- 
tributive systems,  freight  charges  and 
water  powers. 


Vibration  of  Ships.     (The  Journal  of 
Commerce,  April,  27,  1922.) 

All  vibrations  on  a  ship  originate  from 
the  engines,  including  the  shafting  and 
the  propeller.  The  degree  of  vibration 
felt  on  the  ship  will,  therefore,  in  the 
first  instance,  depend  upon  the  vibration 
developed  by  the  engines.  In  the  design 
of  the  machinery,  vibration  can  in  many 
cases  be  reduced  by  careful  balancing  oi 
the  moving  masses. 

The  majority  of  ships  nowadays  are 
fitted  with  reciprocating  engines  which 
are  usually  more  or  less  out  of  balance; 
that  is,  in  every  revolution  of  the  engine, 
the  ship's  hull  will  be  subjected  to  force 
impulses  transmitted  through  the  engine 
foundation,    The  unbalanced  forces  being 


usually  of  a  very  complicated  nature  n 
for  the  sake  of  simplicity,  usually  S]il  u 
into  the  two  most  important  compnriiti 
viz.,  a  vertical  alternating  force,  c;se 
by  the  up  and  down  movement  0  th 
reciprocating  parts,  and  a  tilting  1  vf 
ment  in  a  vertical  longitudinal  {!n( 
caused  by  the  uneven  fore  and  aft  dtn 
bution  of  the  vertical  forces.  The  e  in 
designers  usually  attempt  to  secui^th 
best  possible  balance  in  all  cases  ;bii 
various  other  factors  which  have  to  Ix  on 
sidered,  such  as  an  even  txirning  mc 
and  an  economical  design,  are  frequ 
given  preference,  thus  leaving  the  en 
only  partially  balanced. 

Generally    speaking,    the  possi 
of    obtaining    a    well-balanced  e 
increases  as  the  number  of  cranli|iii 
creases.     With  a  two-crank  engine ler 
little  can  be  done  in  this  respect.   A  jree 
crank  engine  is  also  far  from  satisfac 
but,  by  placing  the  heaviest  cylinc 
the  centre,  the  tilting  moments  w 
greatly  reduced,  and  for  that  reasorthi 
arrangement  has  met  with  considtjibl 
favour  on  the  Continent.     A  four-[an 
engine  can  be  very  satisfactorily  bailee 
by  the  " Yarrow-Schlick-Tweedy"  sltei 
of  balancing,  in  which  both  the  veiica 
forces  and  the  tilting  moments  areiiep 
under  control.    This  system  is  genlall 
adopted  for  engines  of  high  powei' 
also  in  first-class  jobs  whenever  a 
larly  well-balanced  engine  is  desired 
In  practice,  it  will  be  found  th; 
balancing  of  the  engines  is  never 
lutely  perfect.     Considering  the  ei 
alone,   the   resulting  vibration  m 
quite  negligible,  but,  when  the  ship 
is  also  taken  into  account,  the  resu' 
be  different;  and,  under  certain  ci 
stances,    a  comparatively 
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Taking  Care  of  Shafting  in  the 
mill.  {Timber  and  W oodw 
Machinery,  April  29,  1922.) 

A  well-oiled,  correctly  set  b 
should  set  up  little  friction  beyon 
required  to  overcome  actual  bearing 
sure,  which,  of  course,  in  plain  be 
must  be  very  much  greater  than  tho' 
bodying  balls  or  rollers ;  conseque 
lack  of  efficient  lubrication  is  at  all 
a  very  serioiis  matter. 

It  may  well  be  that  indifferently  ai 
bearings,  or  shafting  that  is  much  wi 
its  journals,  or  bearings  that  are 
lubricated  will  add  at  least  25  per  clt  i 
friction  upon  the  engine  load — anllteii 
which  in  most  cases  can  be  ill  affor 
any  mill,  because  as  a  rule  the  lid  i 
generally  well  up  to  within  the  lirts  0 
the  prime  mover. 

It  is  only  common  sense  and  ream  t 
suppose  that  a  continuity  of  perfe 
economic    running    conditions  cai 
secured  by  periodically  checking  g 
ali<rnrnent  of  a  length  of  line  sli 
individually  examining  each  antl 
bearinsT  joint,  and  more  particularl-«l 
ing  sure  that  the  lubricating  sys 
efficient. 
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)Motor  Road  Trains. 

In  cousequeuce  of  some  notes  on  the 
^question  of  speed  limits  and  axle  weights, 
,}which  appeared  in  the  Engineering  World 
jlast  week,  a  reader  has  just  put  a  query 
to  the  writer  on  the  subject  of  motor  road 
trains,  and  the  possibility  of  their  use, 
vdthiu  limits,  of  course,  upon  our  high- 
ways. He  points  out  tliat  in  planning 
road  train  units  designs  of  commercial 
road  vehicles  would  not  be  so  restricted 
as  they  are  to-day,  and  they  would  be 
able  materially  to  reduce  the  axle  weight 
problem  to  its  simplest  factors.  Road 
trains  of  a  light  type,  he  argues,  would 
not  do  anything  like  the  damage  to 
the  roads  that  is  done  to-day  by  the  typical 
heavy  commercial  motor. 

Without  in  any  way  expressing  agree- 
j  ment  with  our  corespondent,  he  has  raised 

a  subject  that  has  much  interest.  Auto- 
1  mobile  road  trains  are  by  no  means  a  new 
.  idea.    There  was  the  Daimler,  the  Lahil, 

the  Armstrong,  with  others  on  the  Con- 
1  tinent,  amongst  them  being  the  Mueller, 

a  German  combination,  which  was  used 

with    considerable    success    before  and 

during  the  late  war.  The  Mueller  was, 
-  in  fact,  a  petrol-electric  train  in  which 
5  the  leading  locomotive  or  power  unit, 
I,  although  self-propelling,  could  not  be 
i  regarded  in  any  way  as  a  haulage  unit 

since  its  primary  function  was  to  generate 
,  electric  current  for  the  operation  of  the 
t  driving  motors  carried  upon  each  of  the 
f  following  wagons  or  trucks.  Neither 
f;  could  they  in  consequence  of  each  having 
I  its  own  driving  motors  he  regarded  as 
jj  trailers  or  hauled  vans  in  the  conventional 
f  sense.  Each  vehicle  linked  up  with  the 
I  leading  power  unit  because  a  self-pro- 
!|  polling  car,  and  consequently  there  was 
J  developed  a  better  distribution  of  the 
,  tractive  effort.  Theoretically,  this  type 
'  of  train,  provided  the  unladen  and  the 
j  laden  weights  were  kept  within  reasonable 
jj  limits,  would  do  very  little  damage  to  the 
j.  road  surfaces,  a  point  of  no  little  import- 
'j  ance  at  the  present  time.  On  the  other 
jj  hand,  it  may  be  pointed  out  that  the  com- 
1,  bined  result  of  the  tracking  of  four  or  five 
[  pairs  of  wheels  would  be  just  as  harmful, 

though  if  the  wheels  and  tvres  used  are 
!  of  the  right  s6rt  any  harmful  effect  would 
^  be  reduced  to  a  minimum.  The  Armstrong 
[  road  train  was  built  either  immediately 
f.  before  the  war  or  in  the  earlv  davs  of  it  by 

Armstrong,  Whitworth  &  Co.  The 
|-  special  characteristic  of  this  combination 
j:  was  the  special  Thomas  transmission 
I  employed,  an  electric-mpchanical  system 
'  of  great  interest,  but  rather  intricate,  too 
I  irttricate  one  fears,  to  make  anv  appeal  to 
j  the  cominercial  element  in  rood  transport. 
I  For  ordinarv  tractor-hanlpd  trains  of 
I  vehicles  or  wagons  there  does  not  at  the 
,   moment    appear    to    be    much  chance, 

■  though  if  suitable  nlant  could  be 
j  designed,  and  there  does  not  aonear  to 
I    he    anv    reason    whv    it    should  not. 

■  R    cheaper    form     of  transport  could 

1 


be  provided  that  would  suit  a  variety 
of  industries  and  be  useful  in  many 
districts.  Even  if  combinations  of 
three  loading  units,  such  as  a  motor  lorry 
and  two  trailing  wagons,  were  allowed  a 
reasonable  speed  limit,  it  is  questionable 
if  the  right  thing  is  being  done  in  rely- 
ing upon  two  driving  wheels  only  to  set 
the  whole  train  in  motion  and  keep  it 
going  over  all  sorts  and  conditions  of 
roads.  But  as  most  transport  people  will 
agree  the  ideal  scheme  is  to  have  all  the 
wheels  acting  as  "  drivers  "  in  whatever 
way  this  may  be  accomplished.  That  is 
why  the  various  types  of  four-wheel  drive 
commercial  motor  lorries  have  been  so 
uniformly  successful,  although  from  the 
manufacturing  point  of  view  they  have 
received  little,  if  any,  attention  in  this 
country.  They  are  obviously  more  expen- 
sive to  build  by  reason  of  their  difficult 
design,  involving  a  greater  number  of 
parts,  and  moving  parts  at  that.  But  in 
performance  and  efficiency  generally  they 
compensate  for  the  higher  first  cost.  A 
four-wheel  drive  truck  running  on  giaiit 
pneumatics  known  to  the  writer  has  paid 
for  itself  long  since  in  the  service  it  has 
given  its  owners.  It  runs  regularly, 
hauling  heavy  loads  between  Lancashire 
and  Ijondon  and  with  the  utmost 
reliability.  It  would  be  ideal  as  a  road 
train  tractor  if  the  speed  was  right. 


AIR. 

Crashproof  Petrol  Tanks. 

A  new  departure  in  the  design  of  crash- 
proof petrol  tanks  has  been  made  by 
Commander  F.  L.  M.  Boothby,  whose 
"  Gas  Armoured  Tank  "  yielded  such 
promising  results  in  the  Air  Ministry 
tests.  The  new  tank  is  ji  fabric  tank. 
Commander  Boothby  has  thus  abandoned 
the  popular  tinned  steel,  rubber  lined 
tank,  which  has  hitherto  presented 
greatest  interest  to  those  who  followed 
this  particular  line  of  research.  His 
reasons  for  this  radical  departure  have 
been  due  to  observations  made  by  him  in 
connection  with  ballast  bags  dropped  from 
airships.  He  noticed  that  these  bags  did 
not  burst  very  badly  when  they  hit  the 
ground,  particularly  if  they  were  not  quite 
full.  Hence  the  suggestion  of  a  bag- 
partly  filled  with  petrol. 

Briefly  the  construction  of  the  tank  is 
as  follows :  — 

The  petrol  is  contained  in  an  inner  skin 
of  balloon  fabric,  which  is  lined  with 
gold-beater's  skin.  A  layer  of  "Sorbo 
sponge  separates  this  container  from  a 
second  container  also  made  of  balloon 
fabrici.  (A  valuable  characteristic  of 
"  Sorbo  "  spons'e  is  that,  in  the  event  of 
the  tank  receiving  a  small  puncture,  as 
from  a  bullet,  it  swells  on  contact  with  the 
escaping  petrol,  and  thus  automatically 
closes  the  hole.)  Finally,  there  is  an 
outer  chamber  made  of  fabric  or  three-ply 
wood,  which  is  filled  with  cooled  exhaust 
gas  from  the  engine.  The  alternative  of 
three-ply  wood  in  the  third  casing  makes 


it  possible  to  use  the  fairing  of  the  fuse- 
lage itself  for  this  purpose.  This  outer 
compartment  is  also  fitted  with  a  drain 
pipe  through  which  any  leakage  from  the 
container  proper  is  conducted  away  safely 
through  the  bottom  of  the  aeroplane. 

Certainly,  here  is  an  interesting  and 
promising  line  of  development,  which  has 
already  given  remarkable  results.  From 
the  military  point  of  view  at  any  rate,  the 
Air  Ministi'y  tests  have  been  eminentlj' 
satisfactory.  The  tank  withstood  five 
rounds  of  incendiary  ammunition,  and  it 
needed  ten  rounds  through  one  point  of 
aim  to  wreck  it.  In  this  test,  however, 
two  important  restrictions  were  imposed 
by  the  Air  Ministry  for  which  the 
designer  of  the  tank  was  not  prepared  and 
which  necessitated  some  hurried  altera- 
tions in  construction  at  the  last  moment. 
Tliese  restiictions  were: — (1)  That  the 
fuselage  fairing  should  not  be  used  for  the 
outercasing,  and  (2)  that  the  tank  should 
not  be  capable  of  holding  more  than  31'5 
gals,  of  petrol  which,  according  to  the 
rules  of  the  competition,  should  be 
carried.  When  it  is  remembered  that  the 
crashproof  efficiency  of  the  fabric  tank 
depends  primarily  upon  its  being  only 
partly  filled,  the  disadvantag-es  of  this 
latter  restriction  will  be  appreciated.  In 
spite  of  these  limitations,  however,  it  did 
its  work  well. 

One  wonders  if  these  restrictions  im- 
posed by  the  Air  Ministry  were  prompted 
by  technical  considerations  or  mei'ely  in 
obedience  to  the  tyrannical  rules  of  red 
tape.  In  the  first  place  there  can  be  no 
immediate  reason  for  prohibiting  the  use 
of  the  fuselage  fairing  for  the  outer 
casing.  It  can  hardly  be  argued  that  the 
fuselage  itself  would  thereby  be  weakened, 
because,  in  either  case  {i.e.,  whether 
fabric  or  fairing-  be  employed)  the  fuse- 
lage must  be  used  to  support  the  inside 
containers,  which  ai-e  slung  from  it  by 
means  of  nibber  shock  absorbers. 
Secondly,  althougdi  it  might  appear  that 
the  useful  load  of  a  machine  must  be  to 
seme  extent  leduced  if  a  tank  of,  say,  50 
g-als.  capacity  is  needed  to  carry  30  gals, 
of  petrol,  this  should  not  necessarily  be  so 
in  the  case  of  what  may  be  termed  a 
flexible  tank.  There  is  always  an  amount 
of  "  waste  "  space  in  the  most  efficiently 
constructed  aeroplane,  and  it  should  not 
require  a  prodigious  amount  of  ingenuity 
{■o  devise  means  for  the  utilisation  of  this 
space  by  fabric  tanks. 

In  the  matter  of  petrol  connections  also, 
the  Boothby  tank  embodies  new  features. 
A  crashproof  tank  is  likely  to  be  quite  use- 
less without  crashproof  petrol  pipes ;  in 
fact,  very  often  fire  in  a  crash  has  been 
due  to  the  petrol  pipe  breaking,  whilst  the 
tank  remained  intact.  In  the  Boothby 
tank,  at  the  feed  point,  all  casing"s  unite 
in  a  single  sleeve,  throug-h  which  passes  a 
lensrth  of  smooth  "  Petroflex  "  tubing. 
This  tube,  which  reaches  to  the  bottom  of 
the  tank,  is  only  held  by  friction.  Thus, 
if  the  tank  is  carried  away  in  a  crash,  it 
can  "  "'ive  "  {i.e..  i>ull  through)  to  a  con- 
siderable extent  before  breaking  point  is 
reached, 
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London  and  Brussels  Air  Route. 

The  new  British  air  route  between 
London  and  Brussels  will  be  opened  by 
Captain  Frederick  Gruest,  M.P.,  the  Secre- 
tary for  Air,  on  May  8,  the  day  on  which 
the"  King  and  Queen  travel  to  Belgium. 
The  King'  has  given  his  permission  for  the 
aeroplane  making  the  first  journey  to  Brus- 
sels to  fiy  over  the  lioyal  yacht  on  its 
voyage  to  Belgium.  It  is  estimated  that 
the  daily  journey  from  Croydon  to  Brus- 
sels will  occupy  2h  hours.  The  latest 
limousine  areoplanes  will  be  used,  and 
they  are  capable  of  carrying-  10  passen- 
gers. The  areodrome  at  Brussels  is  only 
i5  minutes  fi'om  the  centre  of  the  city, 
and  passengers  will  be  able  to  spend  a  few 
hours  in  Brussels  and  return  to  London 
the  same  day.  During  the  season  special 
aeroplanes  will  call  at  Ostend  and  prob- 
ably Antwerp.  The  Instone  Air  Line  have 
been  appointed  as  the  sole  British  line  to 
be  subsidised  by  the  State  for  this  route, 
and  they  are  erecting  their  own  accommo- 
dation at  the  Brussels  aerodrome  on 
English  lines. 


of  industrial  administration  there  were 
serious  dangers  of  false  conception  as 
regards  these  magazines.  Under  the 
present  disturbed  conditions  it  is  not 
surpiising  that  industiy  has  become  a 
prey  to  the  plausible  fellow  who  has  a 
panacea  for  everything.  We  live  in  an 
age  of  patent  medicines,  and  it  is  the  fate 
of  every  new  movement  to  attract  what 
has  been  called  the  lunatic  fringe.  The 
welfare  movement  is  fighting  for  the 
general  cause  of  industrial  peace  and 
reconstruction,  and  it  is  because  there  is 
an  important  part  for  works  magazines  to 
play  in  that  cause  there  need  be  no  hesita- 
tion in  subordinating  them  to  the  general 
aim  in  view.  It  Avas  false  conception 
to  regard  the  industri;!]  achievements  of 
the  last  100  yeais  as  soinct liing  to  be 
ashamed  of,  and  the  works  magazine  has 
a  unic[ue  oiiportunity  of  giving  tlie  worker 
a  glimpse  of  that  panorama  which  is  the 
inspiration  of  the  leaders  of  industry 
themselves.  

THE  SMOKE  PROBLEM. 


neys  to  small,  the  usual  practict 
being  to  erect  a  boiler  plant  on  rule-of 
thumb  lines,  with  a  chimney  and  maii 
flue  of  scanty  dimensions  in  the  first  place 
and  then  to  keep  adding  on  extra  boilen 
until  the  conditions  as  regards  draft  an 
hopeless.  Most  flues  are  also  leaky  ant 
in  a  bad  state  of  repair,  which  furthe 
cripples  the  draft.  Much  black  smoke  is 
however,  undoubtedly  due  to  careless  o 
ignorant  methods  of  firing.  If  a  largi 
amount  of  raw  coal  is  thrown  on  a, fire 
and  then  '  lifted  '  immediately  with 
poker,  nothing  can  prevent  black  smob 
with  ordinary  coal.  As  a  rule,  firemej 
will  fire  one  after  the  other  the  furnaces  o 
a  number  of  boilers,  and  the  small  amo.un 
of  smoke  produced  by  putting-  on  the  la 
coal  on  each  fire  will  combine  to  giv 
black  smoke  at  the  chimney,  just  as  the; 
will  persist  in  '  lifting  '  all  the  fire 
almost  simultaneously,  causing  still  mor 
black  smoke.  If  a  reasonable  interv 
was  left  between  the  operation  on  eac 
boiler,  about  50  per  cent  of  the  smok 
would  be  prevented." 

Smokeless  combustion  requires  t!' 
maintenance  of  a  uniform  and  propc 
supply  of  fuel  and  air  under  conditions  c 
suitable  temperature,  mixing  and  volum 
of  combustion  space.  The  one  wor 
"uniformity"  embraces  most  of  the  idea 
for  smokeless  combustion. 

A  bed  of  coals  cannot  find  uniform  coi 
ditions  if  the  coal  is  fed  in  large  lump; 
so  that  powdered  coal  is  the  ideal  limit  f( 
coal  size.    Intermittent  handfiring  caiyu 
provide  a  uniform  supply  of  fuel,  sine 
immediately  after  introducing  coal  into 
fire  a  great  qiiantity  of  volatile  matter 
distilled,  calling  for  a  large  amount  ( 
air  to  burn  it,  while  less  air  is  require 
after  the  volatile  matter  has  burned  of 
There  is,  therefore,  a   deficiency  of  a 
immediately  after  firing,  and  usually  a 
excess  for  the  remainder  of  the  time.  Thi 
cause  of  smoking  is  particularly  bad  whc 
the  draft  is  poor.      Uniform,  continuor 
mechanical  feed  of  coal  is,  therefore,  tl 
ideal  way  to  supply    fuel.      The  Intel 
mittent  firing  of  large  amounts  of  coj: 
chilling  the  fire  by  its    cold  blanketir 
effect,  and  calling  for  heat  for  distilliri 
gases,  is  not  conducive  to  uniformity 
temperature,  so  that  continuous  fuel-feti 
is  the  ideal  also  from  this  consideration 
Uniform  mixing  of  air  with  the  coal  pr 
ducts  is  one  of  the  most  difficult  thin  k 
to  attain.    Irregular  thickness  of  the  fir; 
accumulations  of  ash  and  clinker  in  tl 
grate,  placing  large  amoimts  of  coal  ( 
the  fire  at  one  time,  opening  of  fiiedoon 
leaky    settings,    all    contribute    to  i 
irregular  and  variable  supply  of  air  whti 
uniformity  is  desired,  so  that  continuol 
mechanical     operation     aids     again  J 
approximating    an    ideal     air  suppli 
Uniformity  in  all  of  these  things  may  ,' 
attained  and  yet  a  smoky  fire  produre' 
because  in  a  small  combustion  space  t  ^ 
gases  may  not  have  time  to  burn  befot 
they  are  chilled  by  cold-boiler  surfad 
Large  combustion  spaces  are.  therefoijj 
necessary  for  smokeless  combustion.  Wi| 
these  ideals  established  every  approach  I 
them  will  lend  to  reduce  smoke  and  gilj 
better    combustion.      The    fireman  ih" 
"  fires  little,  fires   often,    fires   quii  k!': 
makes  less  smoke.    Coal  of  approximatf  r 
uniform  size  lends  towards  uniform  f u  • 
bed  conditions,  | 


FACTORY  MAGAZINES. 


Sixty  Editors  Meet. 

More  than  GO  editors  of  works  magazines 
or  "factory  newspapers"  attended  the 
conference  of  works  editors  at  the  offices 
of  tlie  Industrial  Welfare  Society 
on  Iiiday,  Ajiiil  28.  This  was 
the  second  conference  of  the  kind 
organised  by  this  society,  and  the 
enthusiasm  of  the  delegates  augurs  well 
for  the  future  oi  the  movement  to 
establish  these  publications  in  all  the 
large  factories  and  workshops  in  this 
country.  It  is  very  clear  that  magazines 
of  this  kind,  if  well  edited  and  organised, 
will  prove  a  valuable  stabilising  influence 
in  industry.  They  form  a  comi^aon 
platform  where  all  sides  can  voice  their- 
views ;  they  help  each  side  to  appreciate 
the  difficulties  of  the  others;  they  arouse 
interest  in  the  most  mechanical  opera- 
tions ;  they  develop  that  spirit  of  goodwill 
which  is  essential  to  the  real  efficiency  of 
industry. 

The  general  opinion  of  this  conference 
was  that  the  factory  magazine  should  be 
non-political  and  that  it  should  contain 
no  deliberate  propaganda  of  any  kind. 
One  speaker  stated  that  employers  who 
respect  their  workers'  freedom  would 
refrain  from  exercising  any  power  theii 
works  journal  might  have  to  influence 
thought  or  opinion  on  matters  of  party 
politics  or  religion. 

Although  the  conference  was  mostly 
concerned  with  magazines  for  general 
circulation  among  the  employees  of  large 
firms,  an  instructive  paper  was  read  on 
the  subject  of  "  Journals  for  Adminis- 
trative Staffs,"  which  emphasised  the 
importance  of  placing  essential  facts  con- 
cerning their  own  firms  and  ijidustry 
genejr-ally,  not  only  before  dirtM-toir.s, 
managers  and  departmental  heads,  but 
foremen  and  others  who  come  into  moi'e 
direct  contact  with  the  woikers.  Ojie 
firm  is  publishing  a  inagazine  for  this 
l)u;pose. 

Industrial  Patent  Medicines. 

The  editor  of  hidvsl rial  Welfnre,  who 
sp(d<e  on  "  The  Works  Magazine  Finds  its 
Level,"  said  that  from  the  point  of  vieM- 


By  0.    P.    Hood  (Chief  Mechanical 
Engineer,  U.S.  Bureau  of  Mines). 
The  smoke  problem  means  different  things 
in  different  places.    In  the  neighbourhood 
of  industrial  plants,  especially  smelting 
plants    and    cement    plants,    the  term 

"  smoke  "  is  applied  to  material  dis- 
charged from  these  plants,  consisting  of 
a  mixture  of  solid  articles  (dust),  fume 
which  has  condensed  from  vapours,  and 
gases  of  various  kinds  that  are  produced 
m  the  operations.  In  the  ordinary  use 
of  the  word,  however,  "  smoke  "  refers  to 
the  visible  material  which  escapes  from 
the  burning  of  coal.  White  smoke 
usually  owes  its  colour  to  small  drops  of 
water  which  have  condensed  from  the 
water  vapour  that  it  formed  in  the  burn- 
ing of  coal.  When  smoke  is  black,  the 
colour  is  due  to  unconsumed  particles  of 
carbon  and  usually,  when  the  smoke 
problem  is  spoken  of,  it  is  this  black 
smoke  produced  in  the  burning  of  coal 
that  is  referred  to.  For  reference  to  the 
smoke  problem  iir  England,  the  writer  is 
indebted  to  a  recent  interesting  paper  on 
this  topic  by  David  Brownlie. 

The  black  smoke  which  escapes  when 
coal  is  burned  is  due  to  incomplete  com- 
bustion of  the  volatile  matter  of  the  coal. 
It  is  very  difficult  to  produce  black  smoke 
in  burning  coals  which  are  very  low  in 
volatile  matter,  such  as  antliracite.  If 
the  coal  contains  less  than  nine  or  10  per 
cent  volatile  matter,  it  is  sure  to  be  prac- 
tically smokeless.    It  does  not  follow  that 

the  more  volatile  matter  there  is  in  coal 
the  more  smoke  is  made  in  burning  it, 
becairse  the  amount  of  smoke  produced 
depends  more  on  the  way  in  which  the 

coal  is  burned  than  it  does  ujjon  the 
amount  of  volatile  matter  present.    A  coal 

with  less  volatile  matter,  if  burned 
improperly,  will  make  more  smoke  than 
a  coal  with  more  volatile  matter  which  is 

properly  burned. 

Mr.     David     Bi-ownli(>     slates,  from 

English  experience,  that:  — 

"  One   of   the    chief   causes   of  black 

smoke  is  deficiency  of  draft,  that  is,  lliere 

is    not    sufficient    aii'    passing  through 

the   fires    to    complete    tlie  combustion. 

Most      boilei'     plants      have  ciamjicd 

nnd    badly-designed    flues,    with  chini- 
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Shipping  News. 


|3W  Dry  Dock  at  Le  Havre. 

Hitherto  Le  Havre,  which  by  reason  uf 
.  geujjraphical  situation  has  become  a 
ist  important  port  for  Transatlantic 
ssenger  traflic,  has  had  no  diy  dock  of 
\  fficient  size  to  allow  for  repairs  to  such 
[  ansatlantic  leviathans  as  the  France 
i'ld  the  Paris,  both  of  Avhich  are  registered 
Le  Havre.  The  biggest  dry  dock  in 
1  a  lice  is  at  present  that  in  the  Cherbourg 
"ival  dockyard,  which  is  250  metres  long- 
rid  36  metres  wide.  Other  dry  docks  of 
iiore  than  201)  metres  exist  at  Saint 
[azaire,  Brest  and  Marseilles.  At  Le 
Havre  the  largest  dry  dock  at  present  in 
■  dstence  is  only  198  metres  long  and 
Vo2  metres  wide,  and  is  insufficient  for 
,  sssels  of  20,000  tons,  drawing  8  to  10 
l^ietres.  It  was  accordingly  decided  to 
jiDnstruct  a  large  dry  dock  at  Le  Havre 
|-i  connection  with  the  other  plans  for  the 
'■ctension  of  the  port.  The  dimensions 
rave  been  calculated  with  a  view  to 
Lcconimodating  the  largest  vessels  afloat. 
Its  situation  has  been  chosen  in  the  new 
idal  dock  at  the  eastern  extremity  of  the 
•  uay,  which  is  1,000  metres  long,  and  will 
l^e  utilised  for  the  docking  of  the  largest 
I  ners,  the  depth  of  water  in  the  tidal  dock 
fieing  sufficient  for  vessels  of  any  size. 
^Llie  dry  dock,  reclangular  in  form,  will  be 
i''13  metres  long  and  its  greatest  width  52 
[^aetres.  With  such  dimensions  it  will  be 
'',ble  to  accommodate  the  largest  liner 
idoat,  the  Leviathan  being  oOO  metres 
ong  and  3050  metres  wide.  M.  Hersent, 
,  vho  recently  lectured  on  the  new  dock 
[lefore  the  Society  of  French  Civil 
iteugiiieers,  estimates  that  it  will  be  al)le 
'  0  take  still  larger  vessels  of  a  displace- 
rnent  of  100,000  tons  and  a  draught  of 
il3'50  metres.  The  Paris,  with  a  displace- 
fuent  of  36,000  tons,  will  thus  have  more 
i  han  ample  room.  The  emptying  of  such 
'n  large  volume  of  water  as  must  be  drawn 
hff  from  the  dry  dock  once  the  gates  are 
•':losed  is  one  of  the  most  delicate  features 
iof  the  construction.  The  water  will  be 
Ijcarried  out  by  means  of  eight  lar^e 
I  centrigugal  pumps  driven  by  electric 
^motors.  The  volume  of  water  to  be 
i  emptied  will  amount  to  233,000  cubic 
!  metres,  and  the  operation  will  last  four 
I  hours. 

I,  The  permeable  nature  of  the  soil,  which 
I  at  this  point  consists  of  fine  sand  at  20 
"to  30  metres  depth,  made  it  necessary  for 

the  constructors  to  proceed  by  means  of  a 
'huge   metal    caisson   which  had    to  be 

stranded  in  a  cutting  20  metres  deep. 

The  caisson  was  345  metres  long,  60 
I  metres  wide  and  of  an  average  height  of 

.six  metres.    The  displacement  amounted 

to  260,000  tons,  and  at  the  moment  when 

the  structure  was  grounded  it  constituted. 
;  with  its   superstructure   of   masonry,  a 

floating  mass  of  400,000  tons.  The 
t  magnitude  of  the  operation  is  regarded  a? 

without  precedent  in  the  history  of  public 
,  engineering  works  in  France. 

The  present  state  of  the  work  leads  the 
I  constructors  to   hope    that,  if  nothing 

unforeseen  occurs,  the  dock  mav  be 
^  opened  in  1925. 


Shipping  and  Engineering  Exhibition 
in  1923. 

AVe  learn  with  interest  that  the  next 
Shipping,  Engineering'  and  Machinery 
Exhibition  will  be  held  at  Olympia  in 
September,  1923.  As  on  previous  occa- 
sions, Mr.  Bridges  has  been  elected  to  take 
charge  of  the  organisation,  although  the 
field  covered  is  to  be  largei'  than  before 
and  the  committee  of  experts  includes  the 
names  of  prominent  men  in  every  branch 
of  the  industry  concerned.  It  is  probable 
that  there  will  be  a  historic  g-athering  at 
f)ne  of  the  luncheons  to  be  held  during  the 
next  exhibition.  Invitations  to  the  Insti- 
tute of  Marine  Engineers'  luncheon  are 
being*  sent  to  every  corner  of  the  globe, 
and  so  that  members  may  have  plenty  of 
time  to  arrange  for  homecoming  leave, 
preliminary  notices  are  now  being  issued. 
The  president  and  council  are  arranging- 
this  meeting,  which  it  is  anticipated  will 
be  one  of  the  largest  gatherings  of  marine 
engineers  ever  seen  in  this  country. 

Taxes  and  Shipping. 

A  circular  letter  has  been  issued  by  the 
Chamber  of  Shipping  to  leading  commer- 
cial organisations  and  business  men 
throughout  tlie  world  on  the  subject  of  the 
iinmuiiity  of  ])ublic  ships,  together 
with  a  memorandum  wliicli  has  been  pre- 
pared and  submitted  to  the  Comite  Mari- 
time International.  The  committee  will 
discuss  this  subject  at  their  next  confer- 
ence to  be  held  in  London  next  October. 

In  the  circular  letter  the  Chamber  of 
Sln'ivping  state  that  they  attach  the  highest 
importance  to  the  subject,  as  they  believe 
thai  in  ac(|uiescing  in  the  extension  of  the 
doctrine  of  State  immunity  to  maritime 
property  euiployed  for  ordinai-y  commer- 
cial purposes  all  countries  are  drifting 
into  a  position  fraught  with  dangei-  to  the 
welfare  of  oversea  trade. 

British  lawyers,  it  is  pointed  out,  are 
generally  agreed  that  the  principles  upon 
which  the  law  proceeds  in  these  matters 
are  insufficiently  related  to  the  changed 
circumstances  to  which  they  are  sought 
ti)  ])e  apjdied.  The  British  Government 
have  recently  appointed  a  committee  to 
investigate  the  principles  and  procedure 
of  litigation  to  which  the  CroAvn  is  a  party, 
and  the  Uhamber  of  Shipping  suggest  that 
the  result  of  this  investigation  may  be  a 
(decision  on  the  part  of  the  Crown  1o 
accept  the  position  of  an  ordinary  litigant . 
Such  a  decision  would,  it  is  indicated,  at 
least  be  welcomed  with  approval  in  many 
quarters. 

Shipowners,  the  Chamber  proceed,  are 
gravely  prejudiced  by  the  extension  of 
State  immunity  to  maritime  property, 
whether  vessels  or  cargoes,  owned  or  in 
possession  of  service  of  sovereign  States, 
especially  when  employed  for  ordinary 
commercial  purposes.  They  cannot  sue 
the  sovereign  State,  but  must  put  up  with 
whatever  remedy  the  latter  chooses  to  con- 
cede in  the  following,  among  other,  cases  : 
Collision  damage  by  such  vessels,  salvage 
tendered  to  such  vessels  or  cargo,  towage 
rendered  to  such  vessels,  and  it  is  con- 
ceived that  the  same  principle  will  apply 


to  claims  arising  out  of  the  cai-riage  by 
jn  ivate  shipowners  of  Government-owned 
cargoes,  e.g.,  claims  for  freight,  general 
average  or  damage  to  the  vessel  caused  by 
the  cargo.  Even  if  the  immunity  does  not 
extend  to  defeat  the  shipowners'  posses- 
sory lien,  a  lien  without  a  right  of  suit 
may  be  a  very  inadequate  remedy. 

"  A  still  graver  threat  to  .shipping," 
the  letter  urges,  "  and,  indeed,  to  the 
prosperity  of  overseas  trade  as  a  whole, 
is  the  extension  of  such  immunity  to  taxa- 
tion. It  is  impossible  for  private  ship- 
ping, often  pa^dng  income  tax  in  two  or 
more  countries,  to  compete  with  State- 
owned  shipping  paying  no  income  tax  in 
its  own  and  successfully  claiming  immu- 
nity from  taxation  in  every  other  country. 
Grave  questions  are  also  likely  to  arise  as 
to  the  immunity  of  State-owned  ships 
from  safety  regulations,  such  as  those  re- 
lating to  loadline  and  overloading,  deck 
cargoes,  etc.  If  such  immunity  is  claimed 
it  affects  all  cargo  owners,  passengers  and 
s(>ameii  on  State-owned  ships." 


UNITED  STATES  SHIPPING. 

(From  Our  Own  Corrbspondbnt.) 

A  statement  is.sued  by  the  U.S.  Ship- 
ping Board  says  that  in  the  merchant 
shipping  and  shipbuilding  fields  British 
labour  costs  are  from  35  to  45  per  cent 
lower  in  practically  all  industries  than 
are  similar  American  costs. 

The  effect  of  the  higher  cost  of 
American  labour  is  to  add  an  annual 
ditfeiential  to  the  operating  cost  of  an 
American  ship  which  will  run  from  3  to 
5  per  cent  per  annum  on  her  cost.  In 
other  words,  a  modest  dividend  rate  is 
absorbed  in  paying  for  the  construction  of 
the  ship  in  American  shipyards,  her  opera- 
tion by  American  officers,  her  manning 
by  a  crew  shipped  in  an  American  port, 
and  her  control  by  a  .shore  staff  paid  at 
American  wages. 

A  ship  of  the  (xeorge  Washington  type 
would  cost  in  the  United  States  about 
9,500,000  dols.  She  could  be  built  in 
England  for  about  7,500,000  dols.  to 
8,000,000  dols.  The  American  owner  of 
an  Amei'ican-built  George  Washington 
would  therefore  have  to  carry  during  the 
life  of  the  ship  an  excess  capital  cost  of 
1,500,0-00  dols.  to  2,000,000  dols.  on 
which  he  would  be  paying  probably 
250,000  dols.  to  300,000  dols.  per  yeai- 
more  than  a  British  owner  of  a  similar 
.ship.  The  pay  roll  of  this  ship  would  be 
not  less  than '450,000  dols  per  year,  and 
would  involve  a  wage  differential  of  nearly 
100,000  dols.  The  higher  cost  of  repairs 
and  of  the  American  administrative  staft 
would  add  to  this  another  25,000  dols.. 
making  a  total  annual  differential  against 
this  ship  of  approximately  400.000  dols. 
This  difference,  it  will  be  seen,  amounts  to 
5  per  cent  on  the  first  cost  of  the  Briti.sb 
ship  of  8,000,000  dols.  In  other  words, 
when  the  British  ship  is  paying  5  per  cent, 
the  American  ship  would  only  be  break- 
ing even. 
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THE  LAW  COURTS. 


Bristol  Compensation  Based  on  Wages 
Scale. 

At  Bristol  County  Court,  before  his 
Honour  Judge  Stanger,  K.C.,  recently,  an 
interesting  case  under  the  Workmen's 
Compensation  Act,  was  heard  in  which 
Robert  William  Gore,  a  driller's  helper, 
claimed  against  Messrs.  Charles  Hill  & 
Sons,  ishipbuilders,  of  Bristol.  Mr.  1).  K. 
Walters  (instructed  by  Messrs.  Lawrence 
&  Co.)  appeared  for  the  applicant;  Mr.  F. 
E.  Wealherly  (instructed  by  Messrs. 
James  Inskip  &  Sons)  defended. 

Mr.  Walters,  in  opening,  said  that  in 
June,  1918,  applicant  was  engaged  at 
work  on  the  War  Mascot,  and  fell  from  a 
plank,  sustaining  fracture  of  the  base  of 
the  skull  and  other  injuries.  It  was 
admitted  that  he  had  been  treated  with 
much  consideration  by  Messrs.  Charles 
Hill,  but  the  point  of  the  claim  was  that 
since  the  date  of  the  accident  there  had 
been  an  increase  in  wages,  and  applicant 
claimed  that  the  compensation  paid  to  him 
should  be  based  on  the  increase. 

Applicant  corroborated  his  counsel's 
statement,  and  Frederick  Applegate,  area 
secretary  of  the  Dockers'  Union,  gave 
evidence  on  the  question  of  wages 
applicable  to  the  grade  to  which  applicant 
belonged.  Evidence  for  the  defence 
showed  the  actual  wages  that  the  applicant 
had  received,  which  were  regulated  by  his 
age  (he  was  under  21  at  the  time  of  the 
accident)  and  by  the  class  of  work  he  was 
doing.  There  had  been  a  great  reduction 
in  the  amount  of  work  in  hand  and  the 
number  of  hands  employed,  but  work  had 
been  found  for  applicant  in  consideration 
of  the  accident.  After  the  coal  strike 
there  was  not  sufficient  work  in  the  yard 
to  put  the  applicant  on  as  a  driller's 
helper,  and  he  was  put  on  as  a  general 
labourer.  Before  the  coal  strike  21 
drillers'  helpers  were  engaged  in  the  yard. 
Now  a  much  smaller  number  were 
required.  The  employment,  as  well  as 
the  wages  of  the  applicant,  had  been 
governed  partly  as  the  results  of  the 
accident,  but  chiefly  by  the  state  of  trade. 

His  Honour,  giving  judgmeni,  said  it 
was  quite  clear  that  applicant  was  not  in 
a  fit  state  of  health  to  follow  the  usual 
employment  of  a  driller's  helper.  The 
case,  however,  must  be  governed  to  some 
extent  by  the  state  of  trade.  The  whole 
claim  of  13s.  per  week  could  not  be 
allowed,  and  he  gave  judgment  for  4s.  per 
week  with  costs. 


TRADE  PUBLICATIONS. 


Power  in  the  Textile  Mill. — Many 

factors  have  to  be  consideied  by  the  mill 
or  factory  owner  when  reconstructing 
workrooms  before  a  definite  decision  is 
made  as  to  which  is  the  best  method  of 
driving  the  varioiis  machines.  The  prob- 
lem diffei-s  in  each  industry,  and  publica- 
tions such  as  the  one  before  us  from  the 
Metropolitan-Vic'kers  Co.  should  be  help- 
ing in  forming  a  decision.  Botli  electri- 
cal and  mechanical  drives  are  discussed  in 
clea.v  non-icrhnical  lanu'iiage,  and  tlieie 
are  many  lielpful  and  inleresling  illustra- 
tions. 

The  Elkctkjc  Drive. — We  do  not 
go  so  far  aft  to  lay  that  the  booklet  we 


have  received  from  the  Metropolitan- 
Vickers  Co.  Ltd.,  Trafford  Park,  Man- 
chester, is  a  text  book,  but  it  certainly 
does  contain  a  lot  of  useful  information. 
It  has  been  published  in  order  to  place 
before  the  machine-tool  makers  and  users 
the  results  of  an  investigation  made  in 
regard  to  the  individual  electric  drive  and 
control  of  machine  tools.  It  is  well 
illustrated. 

Industri.\l  Application  of  the  Ball 
Hardness  Test. — The  indentation  method 
of  determining  the  hardness  of  metals 
introduced  by  J.  A.  Brinell  in  1900  has 
become  the  standard  test,  and  Messrs. 
Alfred  Herbert  Ltd.,  Coventry,  who  have 
just  published  a  neat  booklet  on  the  sub- 
ject under  the  above  title  are  the  makers 
of  well-known  Brinell  testing  machines  of 
acknowledged  worth.  Their  experience 
and  research  work  enables  them  to  speak 
with  authority  on  hardness  testing,  and 
a  surprising  amount  of  useful  information 
is  contained  in  these  36  pages.  There 
are  four  chapters,  the  first  of  wliich  gives 
the  title  to  the  booklet,  the  second  deals 
with  machines  for  making  the  test,  the 
third  is  entitled  "  Observations  on  the 
Ball  Hardness  Test,"  and  contains  some 
useful  formulae.  Appended  are  five  tables 
of  Brinell  hardness  numbers. 

A  Novel  Calendar. — C.  A.  Parsons  & 
Co.  Ltd.,  Heaton  Works,  Newcastle-on- 
Tyne,  send  us  a  calendar  and  explain  that, 
while  it  is  very  late  in  the  year  to  send  out 
calendars,  owing  to  delays  in  printing, 
they  have  just  received  them.  At  any 
rate  it  is  a  pleasure  to  receive  a  calendar 
that  is  quite  original  in  conception.  Inset 
in  the  calendar,  which  is  some  12  in.  by 
!'  in,.,  is  a  working  model  of  end-tightened 
blading.  The  radial  clearance  of  nrin. 
minimum  eliminates,  it  is  claimed,  til 
blade  trouble.  The  model  in  one  position 
gives  the  relative  position  of  the  shaft  and 
cylindei  blading  when  warming  and  start- 
ing up,  whilst  by  a  simple  movement  the 
running  position  is  obtained.  We 
suggest  that  many  other  firms  would  find 
it  profitable  to  depart  from  the  stereotyped 
form  of  calendar  in  this  way. 

The  monthly  magazine  of  Higgs  Bros, 
for  May  is  as  bright  and  interesting  as 
usual. 


CORROSION  OF  FERROUS  METALS. 

(Continued  from  page  9.) 

During  the  war  a  large  number  of  dia- 
phragms used  in  connection  with  submarine 
work  was  made  of  rustless  steel  by  the 
author's  firm.  The  diaphragms  were  placed 
in  the  hull  of  the  submarine  several  feet 
below  the  water  line,  and  proved  immune 
from  sea-water  corrosion  under  these  severe 
conditions.  With  regard  to  the  wastage  of 
the  world's  iron  and  steel  from  corrosion,  the 
full  extent  of  its  ravages  is  only  realised 
wlien  an  attempt  is  made  to  estimate  them 
The  world's  output  of  iron  and  steel  during 
1800-1920  is  estimated  at  1,860  million  tons, 
of  which  G60  millions  may  be  considered  lost 
by  rusting  in  use.  For  the  year  1920  the  loss 
bv  rusting  in  use  is  estimated  at  29  million 
tons,  and  for  that  year,  with  steel  at  £20 
per  ton,  and  after  making  allowances  for 
protection,  etc.,  the  annual  cost  of  wastage 
was  probably  over  700  million  pounds  eterling 


THE  MECHANICAL  HANDLING 
OF  GOODS. 

This  IS  the  title  of  an  interesting  pappr 
which  was  given  before  the  North-Westem 
Section  of  the  Institute  of  Transport  by 
Mr.  Cecil  Bentham,  a  director  of  Messrs 
Henry  Simon  Ltd.      The  paper  gave  a 
general  idea  of  the  present  position  of 
mechanical  handling  with  some  indication 
of  present-day  tendencies  which  might  be 
useful  in  considering  future  development. 
Existing  methods  of  transport  over  long 
distances,  Mr.  Bentham  said,  were  prob- 
ably as  cheap  as  they  could  be  under  pre- 
sent-day conditions,  and  large  sums  had 
been  spent  in  order  to  bring  about  the  e 
low  costs.    The  cost  of  transporting  mer- 
chandise therefore  consisted  to  a  large  e.x- 
tent  of  the  payment  of  interest  on  thu 
expenditure  and  of  the  depreciation  whicbi 
was  continually  taking  place.    Any  meant 
by  which  the  property  could  be  used  more 
continuously  would   reduce   the   cost  oj 
transportation  and  give  the  owner  of  the 
j)roperty  a  larger  leturn  on    the  mon(,\ 
expended.      The  greatest  avoidable  los; 
occurred  at  the  terminals.    It  was  curiouf 
how  little  attention  was  usually  given  tt 
the  efiCective  use  of  mechanical  handling 
appliances  in  terminals  though  a  combini 
tion  of  good  management,  good  appliance; 
and  goodwill  produces  astonishing  results 
Generally  speaking,  opposition  by  work 
men   to   the   introduction   of  additiona 
mechanical  appliances  was  rare,  thoupl 
instances  could  be  cited  of  unreasonabL 
conditions  being  imposed  on  their  opera 
tion,  preventing  owners,  and  indirectly  th 
community,  from  receiving  the  full  bene 
fit.    "  I  believe,  however,"  continiied  Mr 
Bentham,     "  that    the    workmen  hav 
advanced  to  the  stage  af'  which  they  realis 
that  the   introduction   of  labour-savin) 
devices  has  always  resulted  in  increasei 
prosperity  to  the  community.    It  is  desiri 
able  to  adopt  every  possible  means  of  iro 
proving  the  status  of  the  men  who  ar 
called  upon  to  handle  material,  and  th 
use  of  the  mechanical  appliance  enable* 
these  men  to  utilise  their  brain  as  well  a 
their  muscle,   and   eventually   tends  t 
develop  a  better  type  of  men." 

There  could  be  no  finality  m  work  o 
this  kind,  said  Mr.  Bentham  in  conch 
sion,  because  fresh  methods  and  appliance 
were  being  continually  evolved.  At  prf|; 
sent  one  week  was  fairly  quick  time  fd 
turning  a  ship  round  with  general  cargo 
luit  he  foresaw  a  time  when  one  day  fo 
unloading  and  another  day  for  loadiniP 
would  be  considered  sufficient.  ^ 


Personal  Announcement. — Mr.  O.  HonltJ 
Gibbs,  who  for  10  years  has  acted  as  worJ 
manager  to  Messrs.  Jo'nes  &  Shipman  Ltd.,  machii] 
tool  manufacturers,  of  Leicester,  is  making  {| 
extended  tour  of  the  world  for  the  development 
the  firni'.<  ronnoctions  nhro.irl.  and  left  England  n 
the  s.s.  "  Minnedosa,"  for  Montreal,  on  April  28.  \ 


J.^PAN  S   iMl'OKIS   OF   NaPHTHA   AND  PETROLEUM. 

Statistics  of  oil  imports  by  Japan  in  1921  show  th 
petroleum  and  naphtha  increased  from  20  to  30  P' 
cent,  whereas  light  oil  and  machine  oil  showed' 
slight  falling  off.    During  last  year  tlO  per  cent, 
the  petroleum  consumption  consisted  of  domestic  oil 
but  it  is  e.xpected  that  a  larger  quantity  of  petri. 
louni  and  naphtha  will  be  imported  this  "year.  T|> 
total  quantities  of  the  various  kinds  of  oils  importjjli 
into  Japan  last  year  were  :  Petroleum  11.234,4W 
gals.,  naplitha  5,813.901  gals.,  lamp  oil  10,386,4» 
gals.,  mineral  oils  132.323  gals.,  light  oil  l,624,6il| 
gals.,  and  machine  oil  197,552  piculs  . 
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!NAL-COMBUSTION  ENGINES. 

50. — A.  Marciiant,  30,  Rue  Thiers,  Fourmies, 
France. — February  17,  1922. — In  means  for 
ing  fuel  to  the  cylinder  in  quantities  propor- 
to  the  engine  speed,  the  fuel  is  admitted  in 
ous  state,  by  a  valve  actuated  by  hand  or 
•  ajUtomatically,  to  one  or  more  of  a  series 
rnbers  according  to  the  speed,  and  is  drawn 
le  cylinder  from  these  chambers  on  the  inlet 
A  series  of  discs  V  .  .  I*  are  adjustably 
ad  on  a  tube  o  &o  as  to  form  partitions  divid- 
'essel  a  into  gas-tight  chambers  1  .  .  4.  These 
ers.  communicate  with  the  tube  o  by  ports 
of  which  the  ports  p-,  p^,  p*  are  con- 
by  a  valve  q  having  ports  r-,  r^,  and 
3d  by  hand  or  foot  through  a  lever  k,  so  as 
ig  one  or  more  of  the  chambers  into  opera- 
iccording  to  the  speed.  Admission  to  the 
■r  by  a  pipe  e  is  controlled  by  a  valve  i, 


■  -t 

■  1 
[  i 

> 

ii 

fg-loaded  at  «  and  opened  by  the  engine,  suction 
r'  a  cam.  The  stem  of  the  valve  i  is  connected 
piston  valve  t  having  a  port  t'  which  communi- 
j  with  the  inlet  for  gaseous  fuel  when  the 
'  t  is  closed,  the  fuel  flowing  into  as  many  of 
i  hambers  1  .  .  4  as  are  open,  and  passing  from 
I  chambers  to  the  cylinder  on  the  inlet  stroke. 
''6  cas«  of  fuel  which  is  not  easily  vaporised,  a 
[voir  C,  Fig.  8,  jacketed  with  charcoal  powder, 
ippHed  by  a  pipe  e'  with  fuel  in  the  gaseous 
l'  to  be  utilised  for  starting  or,  if  required, 
[ig  running.  Further  the  pipe  leading  from  the 
.  tank  D  to  the  vessel  a  is  provided  with  a 
I  itacle  F  containing  a  small  reserve  of  petrol  to 
1^)5  up  for  insufficient  vaporisation  of  the  fuel  at 
!  ing.  An  air-inlet  orifice  f.  Fig.  1,  is  provided 
'  be  pipe  e  through  which  the  fuel  is  drawn  into 
^mgine. 

JELESS  APPARATUS. 

[5,657.— J.  Massolle,  60,  Cunostrasse,   and  J. 

53,  Hoheiizollerndamm,  both  in  Grunewald, 
,H.  VoGT,  49,  Babelbergerstrasse,  Wilmersdorf, 

Berlin. — February  17,  1922. — In  a  thermionic 


FIG. 2. 
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uf  ;i  glow  di.scharge  tube,  whereby  the  received 
radiations  may  be  recoi'ded  photographically.  Tliis 
method  of  coupling  prevents  distortion  arising  from 
the.  use  of  transformers.  Coupling  and  regulating 
resistances  W,,  W^,  and  a  condenser  C,  are  inserted, 
as  sliown,  the  valve  k  and  detctor  g  both  being  fed 
from  a  common  high-tension  source  E.  The  detector 
y  may  be  connected  directly  across  the  plate-filament 
circuit  of  the  amplifier  K,  the  separate  regulating- 
lesisfanco        a.Jid  cnndenser  C  then  being  omitted. 

ELECTRIC  SWITCHES. 

175,603.— A.  West  &  Co.  Ltd.,  Lewes  Road,  and 
V.  Breeze,  13,  Florence  Road,  both  in  Brighton, 
Sussex, — May  11,  1921. — Magnetic  blow-outs  for 
electric  switches  are  constructed  with  one  or  more 
pairs  5,  6  of  co-axial  electro-magnets  having  coils 


in  series  with  the  main  circuit  and  arranged  to  pro- 
duce opposite  poles  N  S  at  the  sides  of  the  arc  gap. 
Tfie  ooils  5,  6  are  made  of  metal  strip  with  insulat- 
ing material  20  between  adjacent  turns,  their  outer 
ends  18  being  secured  by  rivets  19  to  an  insulated 
bar  3  connected  to  the  incoming  lead  2  and  the 
inner  ends  of  the  coils  being  connected  to  the  metal 
frame  which  is  in  contact  with  the  fixed  switch  con- 
tact 1.  The  switch  current  thus  passes  through  the 
ooils  in  parallel,  the  coils  being  wound  so  as  to 
produce  opposite  poles  at  the  pole  pieces  9,  10.  The 
cores  7,  8  are  clamped  to  a  U-shaped  frame  13, 
14,  which  may  be  made  of  magnetic  material  or 
alternatively  of  brass  or  other  non-magnetic 
material. 

TURBINES. 

175,681.— J.  W.  McGovEEN,  Port  Alice,  British 
Columbia,  Canada.— October  15,  1920.— A  fluid- 
pressure  reversible  turbine  comprises  a  rotor  3  on 


chest  24  divided  diametrically  by  a  partition  29, 
each  half  containing  two  sets  of  supply  ports  33,  34, 
The  exhaust  space  26  is  formed  by  the  base  frame 
25.  In  an  alternative  form,  the  supply  ports  are 
arranged  in  adjacent  pairs  and  are  separated  by  a 
rotary  sleeve  valve  to  supply  the  ports  for  either 
direction  of  rotation.  The  sleeve  valves  are  connected 
by  a  ring  and  are  simultaneously  rotated  by  a 
toothed  gear  meshing  with  teeth  on  the  ring.  The 
blades  4  are  provided  with  arms  connected  by  links 
and  are  arranged  in  groups.  Each  group  has  a 
projecting  arm  8  connected  through  a  link  9  to  a 
.slide  10  for  reversal  of  the  blades.  The  slides  10 
have  slot.s  in  which  engage  pivoted  leveis  12 
actuated  by  a  feathered  sliding  sleeve  16  on  the 
main  shaft  when  the  handle  18  is  operated. 

STOP  VALVES. 

175,708.— J.  Clayton,  75,  Preston  Old  Road, 
Blackpool. — November  9,  1920, — A  stop  valve  of  the 
kind  described  in  Specification  154,948  is  provided 
with  a  spherical  joint  between  the  valve  head  and 


lifying  set,  the  detecting-device  is  placed  in 
illel  with  the  plate-filament  path  of  the  last 
•'e.   As  described,  the  detecting-device  g  consists 

"I 


which  double  tlades  4  are  mounted  on  pivot  pins  5 
on  which  they  may  be  turned  for  reversing  by  an 
exterior  handle  18.  The  fluid  is  supplied  through  a 
three-way  cock  31  to  one  or  other  half  of  &  steam 


c 
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the  reciprocating  cylindrical  portion  of  the  valve,  to 
secure  a  more  accurate  closure.  The  reciprocating 
portion  a  is  formed  with  a  spherical  surface  c  and 
with  a  conical  end  d.  The  valve  member  consists  of 
two  discs  e.  f  which  are  screwed  together  and 
secured  by  a  locking-screw  li.    The  disc  «  i«  pro- 


vided w  ith  a  corresponding  spherical  portion  i  ,  and 
with  a  conical  recess  j  of  larger  angle  than  the  part 
d.  The  valve  head  is  thus  free  to  rock  shghtly 
about  the  part  a.  In  the  form  shown  in  Fig,  2, 
the  membera  is  provided  with  a  piston  n  pressed 
outwards  by  the  sprang  q  so  that  the  valve  bead  is 
capable  of  "a  slight  axial  movement  in  relation  to 
the  part  a  as  well  as  a  rocking  niovement. 

contributions,  correspondence,  and  suggestions  will 
be  welcomed,  our  desire  being  to  encourage  a 
closer  association  between  our  readers  and  our- 
selves THE  EDITOR. 
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PETER  BROTHERHOOD  LTD.,  PETERBORQUOl 
Water  Cooling  Towers  of  all  Types. 

TEIV8PERATURES  CUARAWTEED  UNDER  AI^Y 

VARiATlOW  OF  ATMOSPHERiC  COWDITiON 

SOME  RECENT  ORDERS:— 
Staiybridge  Joint  Board  (IITo/J)  300,000  gals,  per  h 
Ingham's  Thornhill  Collieriesm 
West  Bromwich  Corporation, 
Ashton^under'tyne  Corporation. 
St.  Anne's  Corporation. 


Address  all  Cotnviunica' ions  fe  : — 

PETER  BROTHERHOOD  Ltd.,  Mansfield  Chambers,  St.  Ann's  Sq.,  MANCHESTES. 


A  Boon  to  Shareholders. 

Highest  and  Lowest  Mill  Share  Prices  for  1921,  in  handy 
book  form,  with  information  re  Capital,  Spindleage,  etc. 


Cf.MrMI.F.D  BY 


A.  WARWICK,  15.  MAWDSLEY  STREET,  BOLTON. 


i  ree  on  Application 
Business  in  Textiles,  Railways,  etc. 
In  touch  with  London  and  Provincial  Exchanges 


TELEPHONK  ;   706  &  724. 


ELECTRICAL  CONDUITS  Lti, 

Birch  Street,  WALSALL. 

conduitsTfittings, 

ACCESSORIES,  SWITCHGEAR, 
CABLE.  TOOLS. 


Also  at  London,  Glasgow,  Bristol,  WolverhampS 


WOODITE 

THE  BEST  MATERIAL  FOR 

GAUGE  GLASS  RINGS 
and  STEAM  PACKINGS 

IN  ALL  SIZES  AND  SECTIONS 

For  Valves,  Joint  Rings,  Pump 
Cups,  Ram  Rings,  Packing  Rings. 


Price  List  and  full  particulars  on  application  to 

WOODITE  COMPANY,  Mitcliam  Common,  SURREY. 


t  EXTINGUISH  A  FIRE  IN  ITS  INITIAL  STE 
•    AND  AVOID  HE.WY  LOSS. 


Fire 

Siebe  Gorman  Smoke  Helmets 

make  operations  possible  at  the  source  of  the 
despite  heavy  smoke. 


Disirkt  Office  . 


WEBB  &  HATCH,  Barton  House, 
66,  Deansgate,  MANCHESTER. 


HALL'S 


^L.H.C. BRAND) 

L.Hall  t  ci 


MILL  MANAGERS-  Reduce  your  Painting  C|t» 
by  using  odd  labour  and  purchasing  lur 
materials  direct  from  the  factory.  [ 

Red  Oxide  for  Mill  Repairs 
Brunswick  Green,  Light 
Stone,  &  Genuine  White  Leac 

Sanitary  Distemper  and  Water  Paints 
for  Mills,  t'ffices.  or  Monies. 

Send  for  Free  Shade  Card,  Lists,  &c.— 

L.  HALL  &  CO.,  DARWEI. 


FEED-WATER    PURIFIER   AND  HEATER 

Prevents  Scal 

WITHOUT     CH  E  jVIICALS. 


The  United  States  Metallic  Packing  Co.,  Ltd.,. 

SOHO  WORKS,  ALLERTON  ROAD,  BRADFORD.  I 


TeUgrtm.:  "  METALLIC.  BRADFORD." 


1  elfolirnes  :  4705  .  4706. 


With  which  is  incorporated 
THE  INDUSTRIAL  ENGINEER 


Telegrams:  "HANDWORKED." 

FLEET,  LONDON. 
Telephone:  5956  HOLBORN. 


^No.  71.  ^!l°.^^K,^^p\?k^B.^        SATURDAY,  MAY  13,  1922.        ^^|'.|^-^3s:^'l''.ir.?^'       Price  2d. 


Sharing  Responsibility. 


CONTENTS. 


l|!.'is  incredible  that  anyone  can  bei  convinced  that  there  is,  at  the  present  time,  a 
jlieme  or  plot  to  break  the  trade  union  movement.  It  has  been  amply  proved  in 
past  that  collective  bargaining  is  the  only  sane  and  safe  method  of  settling  the 
••sputes  that  are  bound  to  arise  tioin  time  to  time  between  employer  and  enqjloyed. 
jjut  the  decisions  arrived  at  by  credited  delegates  have  lately  been  overthrown  bj' 
ve  rank  and  tile,  who  ofU'ii  list  to  i  ii  a  t  ioiia  1  rxl  r(■llli•^t^.  Sucli  men  have  been  assiduous 
I  late,  and  undoubtedlj'  have  imjjuicd  motives  t(j  the  employers  which  do  not  exist. 
U  We  are  not,  however,  going  to  deal  with  the  present  crisis,  but  one  remark  of 
!lr.  Frank  Hodges,  in  a  recent  article  in  the  Daily  Dispatch.  First  he  suggested 
is  possible  to  have  a  ten  years'  'peiwie  in  the  industrial  world.    AVe  firmly  believe 

lat  this  is  feasible,  but  only  so  if  theiv  is  complete  undeist'anding'. 

I    Trade  unions  have  developed  political  tendencies  enormously  during  recent 

earsj  and  not  altogether  to  their  advantag'e.  Thej^  would  do  well  to  assume  iudus- 
tial  resj)onsibilities.  As  Mr.  Hodges  says:  "Trade  unions,  in  their  (urn,  would 
|-3con]e  institutions,  not  merely  claiming  rights,  but  accepting  duties  and  shoulder- 
j-ig  responsibilities  in  the  task  of  production."  It  is  surely  essential,  and  has 
'iways  been  so,  that  to  secure  quality  and  quantity  production  the  co-operation  and 

aodwill  of  the  worker  is  iiecessaiT.  It  is  obvioiis  in  the  interest  of  employer 
i  ul  employed  that  there  should  be  peace  and  amity.  Anything  else  is  bound  to 
pad  to  inefhgiency.  The  trade  unions  have  a  very  definite  responsibility.  They 
(lUst  endeavour  to  eradicate  susjjiciou  and  mistrust,  which  is  veiy  prevalent  ;  they 
''lUst  agree  to  allow  a  man  to  give  of  his  best,  and  not  endeavour  to  average  in  order 

)  carry  a  slow  worker,  and  naturally,  they  must  look  after  the  latter.  The  worker 
iiust  appreciate  tlie  necessity  for  quality  production,  maintenance  of  delivery  dates, 
|iid  also  mainlciiancc  of  orders  in  this  country.  On  the  other  hand,  the  employer — 
t-iid  we  believe  in  maiLV  cases  he  d(jes — sliould  recognise  that  it  is  for  the  good 
|if  the  trade  that  all  workers  should  be  members  of  a  trade  union,  and  that  as  Mr. 
il[odges  says:  "they  are  human  beings  with  asjjiiations,  (daims,  rig-hts,  which 
i lust  he  conceded  up  to  the  maximum  possibilities  of  the  industry."  We  ai-e  sxuely 
•  lovmg  towards  reconciliation  and  understanding,  which  will  g-ive  u$  the  peace  in 
j,idustn'  essential  to  our  welfare. 
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WHAT  OF  IRELAND? 


tELAXD  will  be  an  important  sale  field 
'1'  our  manufactures  in  the  future,  and 
e  shall  have  to  be  careful  that  Irish 
itioual  prejudice  and  foreign  enterprise 
?tween  them  do  not  cut  us  out.  We 
lould  make  it  clear  that  our  endeavour 
not  to  exploit  Ireland,  but  to  help 
leland  to  exploit  it.s  own  natural 
sources.  An  industrial  stimulus  in 
■eland  is  expected  .shortly  by  the  United 
:ates,  and  although  the  political  troubles 
ay  not  be  of  short  duration,  it  is  well 
lat  we  should  not  overestimate  their 
feet  in  hindering  the  development  of 
'ish  industry.  America  wants  new 
aikets  for  her  motor  vehicles,  and  from 
■acles  that  have  appeared  in  her  Press  it 
clear  that  her  manufacturers  have 
jprai.sed  Ireland's  potentialities  verv 
irefully. 


When  Mr.  Harry  13.  Huet  was  in 
Detroit,  he  said,  "  The  people  of  Ireland 
need  cars  of  10  to  12  h.p.,"  and  there  is 
no  likelihood  that  there  will  be  a  big 
demand  for  heavy  cars  for  quite  a  long- 
time. Most  of  the  motor  vehicles  in 
Ireland  are  very  old — quite  out'  of  date, 
indeed — and  tliey  number  one  to  every 
300  of  inhabitants.  It  is  not  to  be 
expected,  (ff  course,  tliat  a  peaceful 
Ireland  will  immediately  become  a  pros- 
perous Ireland;  progress  may  be  com- 
paratively slow  indeed,  but  the  motor  car 
will  help  to  carry  her  to  prosperity.  The 
railroads  aie  in  a  very  bad  condition,  and 
many  parts  ai  e  not  properly  connected  up 
with  the  big  centres;  therefore,  the 
immediate  o{)portunities  for  road  trans- 
port are  many.  The  roads  also  are 
bad  and  they  have  been  sadly  neglected, 
but  g-ood  transport  is  essential  and 
inevitable  if  the  country  is  going  to 
develop   industrially,  and   road  improve- 


ment schemes  are  certain  to  be  under- 
taken shortly. 

In  addition  to  road  vehicles,  there 
should  be  a  big  demand  in  Ireland  for 
farm  tractors.  In  many  parts  of  Ireland 
farming  methods  are  veiy  antiquated,  and 
the  yield  from  the  ground  is  not  what  it 
ought  to  be.  The  most  backward 
countries  in  Europe,,  are  gradually  being 
conA'erted  to  the  use  of  modern  farming 
implements.  and  in  straining  after 
markets  in  South  America  and  the  Balkan 
States  we  must  not  overlook  opportunities 
nearer  home.  Although  the  motor  trade 
is  improving  slightly,  the  general  condition 
is  still  bad.  Even  were  there  no  labour 
troubles,  the  factories  would  be  far  from 
fully  employed.  We  must  realise  that 
the  small  light-poAvered  vehicle  is  the 
vehicle  of  the  future  in  Ireland  and  else- 
where, and  we  must  turn  out  niachines 
that  will  compare  with  the  Americans  in 
price . 
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THE  WORLD'S  LONGEST 
RADIO  WAVES. 

Wave  lengths  are  not  an  infallible  index 
to  the  power  of  a  radio  station  nor  to  its 
sending  range,  but  they  indicate  compara- 
tive strength  at  least  roughly.  The 
station  which  of  all  those  in  the  world 
now  regularly  uses  the  longest  waves — 
23,000  metres  or  approximately  14  miles 
— is  near  Bordeaux,  France.  It  is  the 
Lafayette  Station,  built  by  the  United 
States  Navy  to  facilitate  America's  part 
in  the  world  war,  and  since  sold  to  France. 
This  station,  which  imtil  recently  was  un- 
challenged as  the  woild's  most  pcwerfuJ 
station,  sends  its  telegraphic  messages 
with  ease^ — and  practically  instanta- 
neously, of  course — over  the  4,000  miles 
of  water  and  land  that  separate  Bordeaux 
from  Washington ;  and  it  has  been  heard 
occasionally  in  French  Indo  China,  6,000 
miles  to  the  east. 

Lafayette's  title  to  first  place  is  now 
challenged  by  a  commercial  station  re- 
cently opened  on  Long  Island,  America, 
which,  if  it  is  not  yet  more  powerful,  will 
be  when  additional  units  are  added.  This 
station  sends  on  the  second  longest  wave 
in  use,  19,000  metres  or  nearly  12  miles, 
and  is  eniployed  for  transmitting  mes- 
sages to  Gerraaaiy,  about  4,000  miles 
away. 

Although  the  United  States  navy's  sta- 
tion at  Annapolis,  Md.,  is  assigned  a 
wave  of  17,145  metres  (roug-hly  lO^  miles), 
the  third  longest  in  use,  it  is  easily  one 
of  the  world's  most  powerful  stations. 
For  that  matter  so  is  the  U.S.  navy  sta- 
tion at  Cavite,  Philippine  Islands,  operat- 
ing on  13,900  metres. 

The  United  iStates  Navy  has  the  most 
complete  system  of  high-power  land 
stations  for  radio  telegraphy  of  all  naval 
establishments.  Southward  of  the  great 
Annapolis  station  it  has  among  its  larger 
units  the  sending  plant  at  Oayey,  Porto 
Hico,  using  a  10,510  metre  wave,  and 
another  at  Balboa,  Canal  Zone,  sending 
on  10,110  metres.  The  eastern  portion 
of  the  Pacific  is  covered  from  the  Con- 
tinent by  a  station  at  San  Diego, 
California,  and  another  on  Puget  Sound. 
The  former  uses  waves  of  9,800  metres 
and  the  latter  of  7,100.  In  the  Hawaiian 
Islands  the  navy  has  two  sending  stations, 
one  using  11,500  metres  and  the  other 
8,875.  On  Guam  is  a  naval  station  which 
sends  on  9,145  metres,  and  finally,  in  the 
Philippines,  is  the  13,900  metre  station 
which  com])letes  the  navy's  band  of  radio 
stations  around  the  world.  In  practically 
no  place  wlie-re-  its  ships  are  likely  to  cruise 
will  they  be  out  of  range  of  dots  and 
dashes  from  one  or  more  of  the  navy's 
sending  stations. 

The  British  Navy  does  not  maintain  a 
system  of  land  stations  of  its  own,  but 
uses  those  of  the  British  Post  Office.  Tliese 
postal  Stations  practically  encircle  the 
earth,  but  they  do  so  in  much  smaller 
"  jumps  "  than  those  of  the  United  States 
Nav>-,  and  therefore  use  less  powerful 
stations. 

Of  the  12  longest  wave  stations  which 
follow  Annapolis,  seven  are  in  the  United 
States  or  its  territories.  They  are  com- 
mercial stations  at  Barnegat,  N.J.,  16,800 


metres;  St.  James,  Long  Island,  16,465 
metres;  Kohuiu,  Hawaiian  Islands, 
16,300  metres;  and  Tuckerton,  N.J., 
15,900  metres ;  the  navy  station  at  Cavite, 
P.I.  ;  and  commercial  stations  at  New 
Brunswick,  N.J.,  13,600  metres;  and 
Bolinas,  Cal.,  13,310  metres.  The  five 
foreign  stations  in  this  group  are  British 
stations  at  Leafield,  near  Oxford,  Eng- 
land, 15,500  metres;  and  Oarnavon, 
Wales,  14,400  metres ;  a  Dutch  station  in 
Java,  15,000  metres;  a  Japanese  station 
atlwaki  15,000  metres;  and  a  French  sta- 
tion at  Nantes,  France,  13,800  metres. 

Tliere  are  only  seven  other  important 
long-distance  stations  using  waves  of 
11,000  metres  or  more.  They  are  Abu 
Zabul,  near  Cairo,  Eg-ypt,  13,300  metres; 
Nauen,  Germany,  12,600  metres;  Lyons, 
France,  12,500  metres ;  Stavenger,  Nor- 
way, 12,000  metres;  Marion,  Mass., 
11,620  metres;  a  station  on  the  west  coast 
of  India,  11,200  metres ;  and  Rome,  11,000 
metres. 

The  United  States  Army  has  numerous 
sending  stations  at  its  forts  and  posts 
scattered  over  the  United  States  which 
operate  on  wave  lengths  from  a  few  hun- 
dred to  10,000  metres.  The  Post  Office 
Department  at  its  several  stations,  send? 
on  waves  for  the  most  part  between  1,000 
and  4,000  metres  long. 


AMERICAN  INFLUENCE  IN 
CHINA. 

We  have  commented  before  in  these 
columns  on  the  entei-prise  of  American 
engineers  in  China,  and  almost  daily  fresh 
evidence  accumulates  that  China  is 
rapidly  becoming  Americanised.  Scores 
of  Chinese  cities  and  towns  have  lighting 
systems,  and  Shanghai  has  a  large  muni- 
cipal electricity  plant  which  furnishes 
power  at  low  rates  for  the  many  industries 
which  are  springing  up.  Most  of  these 
concerns  are  controlled  by  Americans  or 
financed  by  American  capital.  It  is  stated 
that  not  more  than  1  per  cent  of  the 
Chinese  can  be  considered  as  buyers,  either 
directly  or  indirectly,  of  foreign  goods, 
but  this  1  per  cent  totals  4,000,000  people. 

Our  principal  competitors  for  Chinese 
trade  are  the  Americans  and  the  Japanese, 
and  if  Japanese  have  the  benefit  of  proxi- 
mity and  ready  ability  to  acquire  the 
Cliinese  language,  they  are  not  welcomed 
in  Cliina.  America  is,  perhaps,  our  chief 
competitor,  although  we  have  had  such  a 
long  experience  in  Cliina  that  we  ought 
to  be  able  to  more  than  hold  our  own. 
The  war,  of  course,  practically  .stopped 
our  export  trade,  and  America  and  Japan 
made  good  use  of  their  opportunity. 
Thus,  between  1915  and  1920  large  num- 
bers of  American  business  men  visited 
China,  American  banks  were  opened  and 
shipping  facilities  on  the  Pacific  were 
increased.  To-day,  Americans  interested 
in  Cliina  have  ample  representation  in 
Shanghai  and  other  treaty  ports,  ample 
booking  facilities,  and  all  the  cargo  space 
they  can  use.  America  is  well  represented 
and  is  getting  a  fail-  share  of  the  business 
in  iron  and  steel.  The  sale  of  machinery 
is  one  of  our  greatest  present  opportxi- 
nities.  Chinese  development  is  just  get- 
ting under  way.  particulnrly  cotton  mills 
and  power  plants. 


MAKING  MOTOR  CAR  TYRES 
IN  AUSTRALIA. 

A  NEW  local  company  in  Austialiii,  M 
Colonial  Rubber  Co.,  is  now  producin 
tyres  for  motor  cars.  This  makes  fou 
local  Australian  factories. 

These  companies  make  both  imeumati 
and  solid  tyres,  and  they  expect  to  satisf 
the  whole  Australian,  if  not  Australasia 
demand.  It  is  ciaimed  their  output 
present  is  60  per  cent  of  the  local  Au 
traiian  consumption.  These  compani 
are  selling  tyres  in  New  Zealand  also, 
difficulty  is  experienced  in  disposing 
their  production;  in  fact,  some  motoris 
have  complained  that  because  of  t 
extensive  sale  of  tyres  they  are  not  p 
mitted  to  season  properly.  T 
"Boomerang"  tyre  of  tlie  Barnet-Oia 
Co.  and  tlie  "  Kaiiroad  "  tyre  of 
Uunlop  Co.,  both  non-skids,  are 
principal  product  of  the  last-named  co 
cerns.  'iliey  are  engaged  also  in 
manufacture  of  ruboer  belting,  tilin 
eoouite,  insulating  materiaiS,  telephoi 
mouthpieces  and  transmitters,  valve 
packing,  water  bags,  surgical  rubb 
gooas,  many  varieties  of  rubber  hus 
ooots,  golosnes,  and  waterprooted  goix; 
ilie  conveyor  belting  used  at  the  i'o 
Bine  Iron  Mines,  tlie  Newcastle  sten 
works,,  and  tne  new  wheat  elevatort,  ; 
Sydney  was  made  in  lAielbourue.  1 
Darnet-Glass  iactory,  whicii  was  esta- 
lislied  iii  1898,  now  covers  7  acres  ;  t; 
JJunlop  Iactory,  started  in  1899,  14  acn 
ilie  progress  made  is  due  partly  to  t; 
economic  isolation  of  Austraiia  arisi;; 
irom  war  conditions.  inat  artinc  I 
.protection  has  now  been  replaced  ' 
.statutory  protection  to  the  extent  oi  ) 
per  cent  ad  valorem  against  tne  worhl  - 
large  and  2o  per  cent  against  (ire:, 
Britain,  witn  an  intermediate  rate  ot  i 
per  cent  wuicti  may  be  negotiated  by  Is 
loreign  countries,  as  weil  as  by  Bntn 
uomiuious  and  possessions,  lliese  rati 
were  introduced  and  made  eftective  i 
March,  1920,  though  not  iornia  r 
approved  by  Parliament  until  Decern  Di, 
l\)'4L.  The  high  rates  have  to  soiJ 
extent  curtailed  importations  of  lorerl 
tyres,  including  English  makes,  and  f 
other  rubber  goods,  especially  belting,  js 
the  capacity  of  the  local  plants  J 
increased,  and  others  periiaps  started,  t 
is  probable  that  imports  will  become  si 
smaller,  though  the  consensus  of  opiuiii 
among  Australian  rubber  users,  and  pi- 
ticuiarly  motorists,  is  that  the  lo  1 
rubber  goods  are  inferior  to  the  bjt 
grades. 

Price  has  been  the  deciding  factor  i 
turning  the  trend  'from  imports  to  lo  I 
products.  With  the  recent  improvemut 
of  the  conversion  rate  of  sterling  iiii 
dollars,  this  factor  operates  less  strou^W 
against  American  rubber  manufacturL 
Several  foreign  companies  have  ctij"* 
templated  establishing  factories  in  A  - 
tralia  to  get  within  the  tariif  wall,  It 
there  are  many  reasons,  principally  '9 
labour  situation,  to  discourage  such  pla  :. 
Tasmania  is  bidding  for  rubber  factor:8 
from  overseas  on  tlie  basis  of  the  islanis 
favourable  climate  and  hvdro-electo 
power.  ■ 
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::   ::  Torsionmeters. 


■  HEN  the  horse  powei'  of  an  engine  is 
/eu,  it  is  usually  stated  whether  it  is 
[iicated,  brake,  electrical  or  shaft, 
[.pending'  upon  the  method  employed  in 
fltaining  it. 

I-The  indicated  horse  power  (I.H.P.)  is 
'■i  most  convenient  unit  for  leciprocating 

sani  eug-ines.  It  is  measured  with  the 
'  licator  which  registers  on  a  revolving 
J'lm  the  pressure  of  the  steam  in  the 

linder  for  every  part  of  the  stroke.  The 
'licated    horse  power  is    therefore  the 

wer  developed  by  the  steam  inside  the 
"linders,  and  consequently  gives  no 
;  lication  of  the  ])ower  actually  available 

the  shaft  coupling. 

When  it  is  desired  to  find  the  actual 
■wer  at  the  shaft  coupling,  the  engine 
ijmade  to  drive  a  dynamometer  instead 
1,  say,  the  mill  machinery.  The 
t'liamometer  is  really  a  brake  which 
i^ulates  the  speed  to  that  of  normal 
|)rking,  and  as  such  absorbs  all  the  power 
J-ailable  at  the  shaft.  This  unit  is  called 
t'e  brake  horse  power  (B.H.P.),  and  this 
I  wer  is  most  commonly  obtained  on  the 
ht  bed  of  the  makers'  works. 
'If  the  engine  drives  a  dynamo,  the 
j.rse  power  can  be  comp\ited  from  the 
Lrrent  and  voltage  or  more  direct  from 
fe  wattmeter.  The  power  at  the 
,upling  can  thus  be  obtained  while  the 
j,;gine  is  performing  the  actual  work  for 
Liiich  it  is  designed.  ■ 
'  In  the  case  of  the  steam  turbiTie  for 
*!iip  propulsion,  however,  we  find  that 

part  from  some  form  of  steam  meter 
i|ere  is  no  means  whereby  the  power 
I'veloped  bv  the  steam  can  ])e  obtained, 
Sd  a  method  has  to  be  devised  for 
Measuring  the  power  for  the  engineer's 
fiily  log,  while  the  work  of  i)ropelling 
f.e  vessel  is  not  interfered  with. 
I  We  have  to  look  to  the  electrical  case 
[t  a  parallel.  There  tbe  wires  from  the 
fVnamo  transmit  the  power,  and  advan- 
l^ge  is  taken  of  the  physical  state  created 
[i  the  transmitting  mediiim  for 
Measuring  by  wattmeter.  With  the 
(arine  case  we  have  no  wires — the  trans- 
-itting  medium  is  simply  the  shaft. 
i-Vhile  the  physical  state  of  the_  wires 
'iider  electrical  power  is  magnetic,  the 

hysical    state     of     thf     shaft  undei' 

echanical  power  is  torsion,  and  in  this 

es  the  solution  of  the  problem. 
The  instrument  used  to  obtain  the  twist 

!  a  shaft  under  power  is  called  a  torsion- 
jieter,  and  the  principle  of  it  may  be 
^cplained  as  follows  :  liet  a  straight  line 
!e  drawn  on  a  plain  shaft  surface  parallel 
f)  the  axis  when  no  load  is  being  trans- 
r.itted.  If  now  the  shaft  is  held  at  one 
joint  and  a  twisting  moment  applied  at 
jnother  point  at  a  distance  from  the_ first, 
i  le  line  will  be  deflected  from  its  original 
(r  zero  position,  the  magnitude  of  twist 
jeinsr  directly  propioi-tional  to  the 
j,vi=tiT>p'  moment.  The  twisting  moinent 
[ndtiplied  by  the  number  of  revolutions 

f  thp  shaft  when  runninsc  is  a  measure  of 

IP  shaft  horse  power  (S.H.P.). 
The  anerle  of  twist  is  very  small. _  and 

be  function    of  the  torsionmeter   is  to 

lagnify  the    movement   sufficiently  to 


give  an  appreciable  reading,  and  here  its 
duties  end.  There  are  several  types  of 
torsionmeter  on  the  market,  but  they 
ditfer  only  in  the  means  employed  to 
measure  the  twist.  As  there  may  be  a 
combined  number  of  mechanical  move- 
ments or  oj)tical  devices  by  which  the 
desired  magnification  can  be  obtained, 
it  is  clear  that  for  a  particular  instrument 
all  these  have  to  be  taken  into  account, 
'i'o  bring  the  readings  to  a  common 
denominator  they  are  divided  by  a 
number  known  as  the  torsionmeter  con- 
stant, which  is  found  by  experiment  or 
by  calculation. 

The  rule  therefore  for  finding  the  power 
with  any  type  of  instrument  may  be 
stated  thus :  The  shaft  horse  power  is 
equal  to  the  torsionmeter  reading  multi- 
plied by  the  revolutions  of  the  shaft  per 
minute  and  divided  by  ihe  torsionmeter 
constant. 

There  are  at  least  three  torsionmefers 
made  in  this  country.  Each  has  separate 
characteristics  and  claims  its  own  parti- 
cular sphere  of  usefulness. 

The  Denny-lMlgeconihe  toisionineter 
])eloiigs  to  the  electrical  lyjie.    It  is  ;m 


The  rlieostat  mechanism  is  a  striking 
feature  of  the  instrument.  The  resist- 
ance ribbon  is  22  yards  long  by  :^  in.  wide. 
It  is  bent  in  the  foirm  of  a  zig-zag,  the 
succeeding  layers  being  insulated  with 
mica,  and  the  whole  compressed  as  a  solid 
block  into  a  circular  groove  in  the 
rheostat  frame. 

The  contactor  arm  is  normally  out  of 
engagement  with  the  resistance  ribbon, 
and  it  is  brought  into  action  by  mean-s  of 
a  solenoid,  only  when  a  reading  is  being- 
taken.  The  solenoid  is  energised  from 
ihe  shi)i's  li<^litinu'  ciicuit  by  simpljr  press- 
ing the  Icti-hajid  hut  ton  on  the  indicator 
jjanel  which  can  be  placed  at  any  con- 
venient position,  and  so  long  as  the  push 
button  is  depressed  the  reading  shows  ob 
the  indicator.  The  current  controlling 
the  solenoid  is  collected  by  the  outer  slip- 
rings,  while  the  torsion  indicating  current 
passes  through  the  innei-  ])air,  the  brushes 
being  specially  designed  for  the  puipose. 


Denny-Edgecombe  Torsionmeter. 
Mounted  on  Shaft. 

iiveraging  instrument  and  takes  into 
account  eveiy  cyclic  variation  of  twist  of 
the  shaft.  The  meter  is  formed  of  two 
essential  parts  which  are  relatively  inde- 
pendent and  are  secured  to  the  shaft  at 
points  a  specified  axial  distance  apart. 
These  parts  envelop  the  shaft  and  are  con- 
nected by  ^  system  of  balanced  levers  in 
such  a  way  that  the  twist  of  the  shaft 
between  the  planes  of  securing  ])oints  is 
greatly  magnified.  This  movement  is 
transmitted  to  a  contractor  arm  moving 
over  a  specially-constructed  iheostat 
carried  by  and  rotated  with  the  shaft. 
This  rheostat  in  turn  is  connected  by 
wires  through  a  pair  of  slip  rings  to  a 
differently-wound  indicator  which  is 
calilirated  to  read  the  torsion  in  the  shaft, 
and  the  revolutions  of  the  shaft  being 
known  the  shaft  horse  power  can  be 
calculated  by  the  above  simple  rule.  It 
is  clear,  however,  that  the  torsionmeter 
constant  can  be  included  in  the  reading, 
and  in  this  way  the  indicator  dial  can  be 
graduated  to  give  the  shaft  horse  power 
for  one  revolution  of  the  shaft  and  then 
all  that  is  left  for  the  observer  to  do  is  to 
multiply  the  reading  by  the  number  of 
revolutions. 


DENN^   I'.lii.i.  ■<\i':.[  roRSIONMETEK. 

Contactor  Arm  and  Klit'ostat.    (See  right-hand 
side  of  adjoining  illustration.) 

The  Denny-Edgecombe  meter  is  more 
exi)ensive  than  the  other  two  makes  about 
to  be  described,  but  this  does  not  by  any 
mean^i  suggest  that  it  is  at  all  the  less 
populai'.  It  can  be  used  for  any  type 
of  engine,  whether  it  be  reciprocating  or 
turbine  or  for  any  shaft  transmitting 
))ower.  The  turning  effort  varies  very 
for  example,  but  this  torsitsnmeter  shows 
considerably  with  a  three-crank  engine, 
OTi  the  indicator  the  average  torque.  The 
fact  of  this  average  reading  for  a  variable 
movement  of  the  contactor  arm  is  amply 
confirmed  by  exhaustive  experiments  by 
the  makers,  and  is  explained  by  the 
inability  of  the  pointer  to  follow  the  varia- 
tions of  the  current  caused  by  the 
extremely  rapid  movements  of  the  con- 
tactor aim,  with  the  result  that  the 
indicator  pointer  assumes  a  mean  posi- 
tion. This  is  a  valuable  feature  of  this 
torsionmeter. 

The  next  form  of  torsionmeter  is  the 
Bevis-Gibson.  This  one  depends  on  the 
principle  thnt  a  beam  of  li<?ht  travels  in 
a  straight  line  at  a  practically  infinite 
velocity.  The  instrument  is  characterised 
bv  its  great  simplicity,  smallness  of  price 
and  absence  of  wear  in  working  parts. 
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The  esf^eutial  parts  are  two  di^i's  whicli 
are  mounted  ou  the  shaft  any  length  from 
()  ft.  to  ;')0  ft.  apart,  a  lamp  placed  out- 
side one  of  the  discs  and  secured  to  a 


 that  is  to  say,  th<>  radial  distance  of 

each  slot  from  the  centre  of  the  shaft  is 
different,  the  radial  angle  being  usually 
3nde<^.,  thus  giving  12  slots  in  the  discs 


shaft  of  a  warship  which  was  desi^i 
for  7,000. 

The  Hopkinson-Thring  torsionmet.  ,  . 
the  third  type.  Like  the  Den- 
Edgecomhe,  it  is  made  up  of  two  p  u  . 
the  collar  and  the  sleeve,  each  securnl  , 
the  shaft  in  halves.  The  free  end  oi 
sleeve  rides  on  a  couijle  of  pads  arraii>  i 
about  90  deg.  apart,  and  the  sleev>  - 
centred  by  a  spring  placed  dianietri' ;  v 
(!]il)osite  so  that  no  sagging  is  possil.. 
The  mechanism  that  magnifies  the  aiie 
of  twist  of  the  shaft  occupies  a  snll 
space  between  the  adjacent  flanges  ol  e 
sleeve  and  the  collar.  The  flange  ol  e 
sleeve  carries  au  adjusting  block,  ;d 
the  flange  of  the  collar  carries  a  don '  ■- 
faced  mirror  invoted  between  o 
sui)i)()rts  and  deflected  by  a  short  i  i. 
The  nnly  connection  between  the  sific 
and  the  collar  is  the  link  joining  |ie 
adjusting  block  and  the  mirror  arm,  id 
in  this  way  the  relative  movement  of  [le 
two  parts  results  in  a  deflection  oi  |ie 
mirrf)r.  | 

Placed  directly  opposite  the  tcijie 
miiTor  is  the  scale  box,  which  is  moiupd 
on  trunnions  so  that  it  can  be  tiltp(jto 
catcli  the  beam  of  light  reflected  from  lie 


Hol'KINSON-TuRINi: 
TORSIONMETER. 

Diagianiniatic  ari-angement 
showing  relative  position 
of  ^feter  and  Scale 


beariiiig  cover  or  scmie  other  suitable 
supijort,  and  an  adjustable  telesicope  called 
the  tor(|ue  finder  placed  outside  the  other 
disc  and  similarly  secured  and  directed 
towards  the  lamp.  The  discs  are 
duplicates,  and  each  carries  a  radial  slot 
I  in.  long  by  I  in.  wide. 

When  the  shaft  is  transmitting  no 
power  the  light  from  the  lamp  passes 
through  one  slot  and  the  beam  is  directed 
through  the  other  slot  to  the  observer's 
eve  at  the  telescope.  With  these  three 
points  co-lineai',  the  vernier  on  the  top 
of  the  torque  finder  should  read  zero. 

When  the  shaft  is  subjected  to  torque, 
the  co-linear  condition  of  the  two  slots 
in  the  discs  with  the  telescope  is  dis- 
turbed and  the  torque  finder  will  have  tr^ 
be  adjusted  to  catch  the  light  once  more. 
A  reading  can  thus  be  obtaiiied  from  the 
vernier  ou  the  top  which  is  read  through 
a  microscope  attachment.  This  reading, 
it  nmy  be  explained,  is  the  average  o,f 
th^  two  extreme  ]io«itinns  of  the  telescope 
\yil.);ere  the  beam  of  light  jiist  vanishes. 

'W'hen  the  shaft  is  running  slowly  tlie 
leadings  will  ap])ear  in  a  series  of  flashes, 
Imt  when  the  si)eed  of  normal  revolutions 
for  a  nuirine  i)roi)eller  is  attained  the  light 
will  appear  virtiuilly  continuous. 

The  torsionmeter  just  described  is 
known  as  a  flasblia'ht  instrument,  and  is 
designed  for  indicating  the  iiower  when 
the  tor(|ue  is  practiqally  constant,  as,  for 
exam])le,  with  a  turbine  drive.  If,  how- 
ever, it  is  suspected  that  the  torque  is 
variable,  a  slight  modification  is 
jiecessaiy.    Slots  aie  aiianged  in  a  spiral 


which,  of  course,  are  du])licates.  Ihe 
torque  finder  evepiece  and  the  lamp  are 
so  constructed  that  they  <  an  be  moved 
radiallv  from  the  shaft  so  as  to  bring 
them  into  line  with  each  corres])onding 
]iair  of  slots. 

By  this  ari'angemeut  it  is  isossibie  to 
take  torque  readings  every  :!0  deg.  of 
shaft  rotation,  and  with  these  plotted  m  a 


minoi'.  The  electric  lam])  which  proj 
the  liiiht  of  the  glowing  filament  oi 
the  niiiror  is  mounted  on  the  top  mid 
betAveen  the  ends.  The  scales  are  nun 
to  read  right  and  left  from  the  centre, 
being  etched  on  glass  the  spot  of  ligl 
read  from  the  .side  farther  from  the  si  ft 
The  scale  can'  he  moved^  lengthw.ay> 
final  adjustment  of  the  zero. 

Diametrically     opposite     the  -  tnjue 
mirror  and  fixed,  ris'idly  to  the  colitis 
the  zero  mirror.      This  reflects  the 
tion  midway  between  the  right  and 
readin.us  which  are  alternately  flash 
the  scale  very  half  revolution. 

The  "'^gle  of  deflection  df  the  beuj^f 


on 


Scale  r>ox  sliowing  Laiii|j.  It 
is  to  'cnal)le  the 


lIoi'KiNsoN-l'^RiNG  Torsionmeter. 
w  ill  be  observed  that  the  figures  on  the  glass  scale  are  reverses  i 
iibserver  to  take  readings  at  tlu^  side  remote  fi'oin  the  Shaft. 


graph  the  variation  of  torque  is  per- 
manently recorded.  Tf  the  average  read- 
ing is  shown  on  the  gra])h,  the  points 
where  this  line  cuts  the  curve  will  indicate 
llie  positions  on  the  shaft  circnmference 
where  the  discs  should  be  mounted  for 
giving  an  average  reading  direct.  Tlie 
drawba(dv  of  this  torsionmeter  is  tlie 
length  of  shaft  required  and  in  suine 
vessels  this  space  is  not  available,  but  it 
uia.N'  he  lemarked  in  ordei  lo  show  the 
sensitiveness  of  the  instrument  lliat 
'2\  s.h.p.  was  Pleasured  recently  on  the 


Hglit  from  zero  is  designed  to  be  'JOd  iue> 
the  angle  of  twist  on  the  shaft  surfad  so 
wUh  one  scale  division  e(|ual  to  ..\,  ;•  i' 
will  l)e  readilv  understood  that  a  erv 
(dose  readin.o-  (>an  be  obtained  with  his 
instrnmenl. 

The  Jloi)kinson-Thring  torsionnietjli^ 
essentially  a  spot  reading  instrument 
is  intended    or    use  with  turbines, 
shafting  in  factories  and  other  such 
wheie  the  tor(|ue  is  practically  uni' 
Ft    nia\.    however,    be  employed 
{Contitixtcd  ">i  pagt  9). 
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Preparing  Moulding  Sand. 


^!|,OPER  preparation  aud  conditioning  of 
(jid  in  the  foundry  constitutes  one  of  the 
pst  important  steps  in  the  process  of 
pducing-  perfect  castings  at  low  operat- 
ic expense.  Unless  the  sand  is  in  jjropei' 
fidition  to  give  the  mould  and  core  the 
j'cessary  degree  of  strength  and  porosity, 
U"e  exercised  in  other  parts  of  the  work 
jjwasted  and  the  resulting  casting  will  be 
^fectiye.     This  phase  of  foundry  prac- 

e  is  wortlu'  of  the  earnest  attention  of 

:y  foundry  manager  oi  superintendent. 
t  may  be  regarded  as  a  prime  essential 
1  economical  (operation,  and  one  that  will 
i;ld  gratifying  returns  if  given  the  con- 
;leraticn  which  its  importance  wa-nants. 
i^ds  question  has  been  solved  in  a  satis- 
j';tory  manner  at  the  plant  of  the  Pac- 
!rd  Motoi  Car  Co.,  Deti'oit,  according  to 
niCanacIiaii  Fount] ri/ uia/t ,  wliere  the  rigid 
bcification  to  which  automotive  casting 
"ist  conform  combined  with  the  necessitv 
k  economical  production  rendered  the 

oblem  of  serious  proportions.  Approxi- 
.titeiy  75  tons  of  core  sand  and  HO  tons 
j>  dry  sand   facing  are  handled  daily 

len  the  shop  is  working  to  capacity. 
Ilie^direct  saviirg  in  labour  cost  on  this 
iiantity,  comparing  hand  methods  with 
ie  present  method  of  machine  making, 
hiounts  to  a  considerable  item.  No  direct 
l^ords  are  available  illustratiirg  the  scrap 
i?s  directly  traceable  to  improperly 
i,aipered  sand  under  the  former  method  of 

nd  mixing,  but  the  nmnagement  is  of 
ie  opinion  that  it  amounted  to  a  con- 
lierable  percentage  of  the  total. 

Xew  sand  for  moulds  and  cores  is  un- 

ided  from  the  railroad  cars  by  a  loco- 
iDtive  crane  with  a  grab  bucket.  It  is 
|opped  through  hatch  ways  in  the  roof 
[  er  the  sand  bins  located  on  the  opposite 
:|ie  of  a  covered  roadway  from  one  of  the 
I  le  walls  of  the  foundry  birilding.  Wlieel 

rrows  and  electric  tiucks  are  employed 
«  move  it  as  required  from  the  bins  to  the 
Pspective  sand  mixers.  After  it  has  been 
(jixed  according  to  a  definte  formula 
'  tiich  embraces  time  as  well  as  Inaterials, 
j  is  moved  by  the  same  agency  to  the 
(idividual  workmen's  benches  or 
lachines. 

i  The  core  sand  is  mixed  in  a  6  ft.  Simp- 
■'n  pan  made  by  the  National  Engineer- 
g  Co.,  Chicago,  ecjuipped  with  a  bucket 
^ader  operated  bv  a  clutch  connection  on 
le  shaft  of  the  mixer.  The  bucket  is 
; 'Signed  to  hold  the  maximum  amount 
;  at  can  be  handled  in  the  pan  at  one 
|me,  and  it  is  claimed  that  this  feature 
jves  considerable  time  and  also  in- 
[res  a  more  unifomi  mixture.  Tt 
I  moves  the  hazard  of  forget  fulness 
.ways  present  when  the  matter  of 
I  untiug  the  measures,  shovel  or  bucketful 
I  id  hinder  is  left  to  the  discretion  of  the 
I  *erator.  Another  advantage  claimed  for 
I  IS  method  is  that,  since  a,  sufRcient  nuan- 
[ty  of  material  for  a  batch  is  dumped  into 
j  e  pan  at  one  time  and  then  milled  for  a 
Ignite  period,  the  entire  quantity  will 
!  -  unifonn. 
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Mixed  not  Crushed. 

To  provide  a  free  vent  in  the  cores  it  is 
essential  thai  the  individual  grains  of 
sand  should  not  be  crushed,  and  it  has 
been  found  by  experiment  that  the  desired 
reisult  can  be  accomplished  by  allowing  the 
pan  to  revolve  for  two  minutes.  It  also 
is  stated  that  the  combined  ploughing 
and  mulling  action  of  the  rollers 
thoroughly  incorporates  the  binder  so  that 
each  grain  is  covered  with  a  film  of  oil  in 
the  same  time. 

Some  interesting  figui-es  are  submitted 
in  this  connection.  For  instance,  where 
formerly  the  core  sand  required  the  ser- 
vices of  five  men  and  cost  0.50  dols.  a  ton, 
it  now  is  prepared  by  two^  men,  wheeled  in 
and  delivered  to  the  core  makers  for  0.25 
dols.  a  ton.  Formerly  oil  in  the  propor- 
tion of  1  to  60  was  required  to  give  the 
cores  the  necessary  strength.  This  had 
been  reduced  to  a  ratio  of  1  to  7(1.  Based 
ou  a  daily  consumption  of  75  toirs,  the 
saving  by  this  method  of  mixing  amounts 
to  18.75  dols.  a  day.  Facing  sand  for 
dry  sand  cylinder  moulds  is  prepared  in 
another  mixer  of  the  same  make,  also 
equipped  with  a  bucket  loader.  This 
practice  has  been  adopted  as  the  result 
of  experience  which  shows  that  the  com- 
position of  the  sand  and  the  manner  in 
which  it  is  mixed  determines  to  a  con- 
siderable extent  whether  the  castings  pro- 
duced go  to  the  machine  shop  or  the  scrap 
pile.  The  same  factors  also  determine 
whether  the  skin  of  the  casting  peels  clean 
or  presents  a  rough  and  dirty  appearance. 

The  jireseiit  method  of  mixing  the  dry 
sand  facing  has  resulted  in  reducing  the 
amount  of  new  sand  required  by  about 
50  jier  cent.  Also,  with  fewer  men  it  is 
possible  to  keep  from  one  to  two  hours' 
supply  of  facing  always  readj-  ahead  of 
requirements.  While  the  Packard  prac- 
tice is  not  based  on  the  claim  that  all 
automobile  cylinders  should  be  made  in 
di'y  sand  moulds,  comparative  costs  indi- 
cate that  under  certain  conditions,  and 
where  a  definite  standard  of  appearance  is 
reckoned  as  a  factor,  dry  sand  moulds  are 
preferred. 

With  the  facing  sand,  also,  it  has  been 
found  that  a  two-minirte  mixing  period 
yields  a  satisfactory  composition.  The 
necessarv  hmul  is  furnished  by  siirinkling 
in  each  batch  while  in  the  pan  with  a  water 
soluble  binder.  It  has  been  the  experi- 
ence of  the  Packard  Co.  that  dry  sand 
moulding  involved  little  more  expense 
than  green  sand  on  this  particular  job, 
and  this  expense  is  more  than  offset  by 
the  advantages  of  the  method.  Tt  is  an 
insurance  against  cuts,  scabs,  blows,  drops, 
hard  spots,  and  fliminates  the  use  of  chaii- 
\eis.  After  the  mould  is  dried  the  cores 
are  set  in  and  pasted,  and  then  the  mould 
is  placed  back  in  the  oven  until  the  paste 
has  hardened. 

Cbmparative  costs  indicate  that  where 
formerly  four  men  were  employed  to  mix 
dry  sand  facing  at  a  cost  of  0.40  dols.  a 
ton  delivered  to  the  moulding  machines, 
two  men  now  handle  all  the  material,  and 
this  factor,  adfled  to  the  reduction  in  the 
amount    of    new    sand    necessary,  has 


lowered  the  cost  of  preparing  the  facing 
sand  to  be  delivered  to  the  moulders  at 
0.20  dols.  a  toil.  Fnder  the  hand-mixing 
method  new  and  old  sand  were  used  in  the 
proportion  of  50'  per  cent  of  each.  Under 
the  present  method  it  has  been  foimd  that 
new  sand,  20  per  cent,  and  old  sand,  80 
per  cent,  makes  a  satisfactory  mixture. 
From  the  foregoing  it  is  apparent  that  the 
eaving  effected  on  facing  sand  amounts  to 
16.00  dols.  a  day,  and  in  both  core  and 
fa-fiiig  sand  it  amounts  to.  84.75  dols. 

Exclusive  of  the  cylinders,  all  the  re- 
maining castings  are  made  in  green  sand 
moulds.  In  some  cases  this  also  means 
that  the  cores  are  made  in  green  sand 
and  in  other  instances  only  the  bottom 
half  of  the  core  is  made  in  drj-  sand,  the 
other  half  being  blocked  or  topped  in  green 
sand.  Many  of  these  castings  are  made 
in  moulds  where  the  pattern  is  covered 
with  a  regular  green  sand  facing  contain- 
ing coal  fliist  in  the  proportion  of  about 
1  to  10.  On  others  no  coal  dirst  is  re- 
quired. All  the  green  sand  and  facing, 
whether  conlaining  coal  dust  or  not,  is 
mixed  in  a  4  ft.  pan  equipped  with  a 
bucket  loader  made  by  the  National 
Engineering  Co. 


TORSIONMETERS. 


f Continued  from  page  S.) 

til  ere  is  a  distinct  cycle  of  torque  varia- 
tion every  revolution,  for  by  taking  read- 
ings for  different  settings  on  the  shaft  and 
])Iotting  them  in  a  graph  the  correct 
angular  jiosition  on  the  .shaft  for  an 
average  reading  can  be  obtained,  as 
already  described,  in  connection  with  the 
Hevis-Gibsou  torsionmeter. 

With  regard  to  speed  of  revolutions  of 
the  shaft  it  may  be  remarked  that 
the  Hopkinson-Tlrriirg  torsionmeter  is 
designed  for  anything  up  to  1,500  revolu- 
tions for  large  sizes  and  up  to  3,000 
revolutions  per  minute  for  small  sizes,  the 
shaft  diameters  ranging  from  21  in.  down 
to  1  in. 

This  spot  reading  torsionmeter 
occupies  a  very  short  length  of  shaft,  and 
this,  together  with  its  mechanical 
simplicity  and  the  large  scale  readings, 
makes  it  a  popular  instrument  with 
marine  engineers. 

While  it  is  clear  that  the  various 
torsionmeters  described  above  differ  in 
many  resjiects,  they  each  have  some 
sjiecial  feature  which  siirgles  out  one  or 
other  as  the  most  suitable  for  the  special 
conditions  prevailing,  and  witb  the 
mechanical  accuracy  that  can  be  put  into 
a  ])iece  of  ap]iaratus  in  these  days  it  is 
reasonable  to  expect  that  the  results  can 
be  correct  to  Avithin  a  very  small  per- 
centage, and  even  if  the  errors  of  observa- 
tion were  larger  than  is  supposed,^  the 
readings  obtained  are  far  more  reliable 
as  a  record  of  eftVotive  oower  transmitted 
to  the  propeller  than  those  measured  by 
other  means,  with  the  added  satisfaction 
that  no  power  is  lost  in  obtaining  them. 
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SOME  COMPARATIVE  COMMENTS  THEREON  FROM  PRACTICAL  EXPERIENCE. 


FiiSibJe  Plugs. 

These  are  very  often  omitted  in  modern 
'American  practice ;  in  fact,  the  majority 
of  locomotives  in  Canada  and  the  U.S.A. 
are  without  them.  They  have  been  done 
away  with  for  the  reasons  that  (1)  they 
sometimes  leak  and  cause  delays  when 
there  has  been  no  shortage  of  water;  (2) 
when  there  has  been  a  shortage  of  water 
they  have  been  known  to  fail  to  act  on 
account  of  (a'^  scale  and  hard  deposit  hav- 
ing accumulated  on  the  water-end  so 
blocking  the  orifice,  and  (b)  some  change 
having  taken  place  in  the  fusible  metal, 
causing  it  to  withstand  a  higher  tempera- 
ture than  was  intended ;  (3)  it  is  con- 
sidered that  with  the  large  boilers  now  in 
use  the  comparatively  small  hole  would 
not  have  sufficient  efPect. 

Regarding  (1).  from  close  investigation, 
the  writer  was  led  to  believe  that  many 
cases  of  plugs  leaking  through  the  fusible 
section  was  due  to  the  practice  of  using  an 
inset  consisting  of  practically  a  straight- 
tapped  hole  (with  a  large  countersunk 
part  at  the  top),  and  lining  the  inside  of 
the  plug  before  running  in  the  fusible 
metal.  The  tin  in  the  lining,  melting  out 
at  a  lower  temperature  than  the  actual 
fusible  metal,  thus  defeated  its  object  and 
left  a  leak  round  the  fusible  core.  Cases 
have  been  known  where  plugs  have  been 
],o;,v-ly  tinned  and  in  a  few  davs  such 
tinning  has  disappeared  and  the  inset  has 
been  loo«e  enough  to  rattle,  though  still  in 
position.  With  plugs  cored  out  fairly  hngp 
at  the  top,  filled  without  any  tinning,  and 
the  metal  lightly  tapped  down  from  the 
top  before  cooling  off,  no  trouble  is  experi- 
enced with  false  alarms.  Regarding  (2) 
(a)  and  (b) ;  this  is  a  cjuestion  of  periodical 
?e'iio\'al  for'  insnection  and  lenioval  cf  ilie 
inset  when  needed.  Regarding  (3) ;  this 
seems  only  a  question  of  using  a  larger 
plug,  or  alternatively,  more  than  one  plug 
in  each  area  to  be  protected. 

The  author  is  entirely  in  favour  of 
retaining  fusible  plugs,  after  some  years' 
experience  with  them  applied  (at  front 
and  back)  to  long  fire-boxes  operating 
over  suddenly  alternating  grades  of  1  in 
30;  although  not  having  much  effect  on 
large  fires,  or  on  the  pressure  in  the  boiler, 
yet  they  are  sufficient  to  call  the  attention 
of  the  engineman. 

Fire  Holes. 

The  usual  form  of  fire-hole  flanging 
adopted  in  American  practice  is  that  in 
which  the  outer  and  inner  plates  areiflanoed 
towards  each  other  and  so  have  a  riveted 
lap-joint  midway  between  the  shell  and 
the  inner  box.  This  method,  hoAvever, 
gives  little  opportunity  for  dealing  with 
any  leaks  which  may  occur;  if  any  rivets 
need  to  be  removed  it  is  impossible  to 
replace  them,  and  patch-bolts  must  be 
used  instead  :  furfher,  the  laps  are  apt  to 
be  cut  away  in  caulking  leaks,  and  cracks 
sometimes  develop  through  the  lans  to  the 
rivet  holes.  These  are  most  difficult  to 
deal  with  properly.  Many  of  these  diffi- 
culties disappear  with  the  employment  of 
ch'ctric  welding,    aiul    in    new  linileis  the 
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plates  are  now  generally  welded  together 
at  the  joint  from  the  commencement,  but 
nevertheless  experience  with  various  kinds 
of  tire-hole  avrangements  used  in  connec- 
tion with  both  copper  and  steel  fire  boxes 
has  been  that  there  is  nothing  to  equal  the 
well-known  "Webb  "  pattern. 
Fire  Doors  and  Deflectors. 

The  various  effective  forms  of  fire  doors 
in  use  in  British  practice  for  many  years 
appear  to  have  had  no  parallel  in  g'eneral 
American  practice,  as  until  the  introduc- 
tion (if  tlie  automatic  fire  door  the  olii 
swing  type  door  held  sway  on  most  lines. 
The  deflector,  although  introduced  in 
America  in  the  early  "  Sixties,"  was 
seldom  used,  and  is  so  even  now,  the 
reason  generally  given  being'  that  it  inter- 
feres too  much  with  the  proper  distribu- 
tion of  the  fuel  on  the  grate.  This  is  so 
in  many  cases,  and  the  length  and  diooj) 
of  the  customary  British  deflector  would 
be  out  of  the  ciuestion  with  most  large  fii  e- 
boxes,  but  it  is  possible  to  shorten  and 
modify  the  deflector  to  whatever  extent  is 
necessarv  and  yet  retain  some  of  its  advan- 
tages. The  automatic  fire  door,  only  re- 
maining open  while  the  fireman's  foot  is 
on  the  trigger,  does  not  allow  much  cold 
air  to  enter,  and  makes  more  remote  the 
probabilities  of  the  deflector  being  much 
used  in  America. 

Respecting  mechanical  stokers,  they  are 
absolutely  necessarv  in  many  cases  where 
the  amo'iint  of  fuel  to  be  fed  to  {hp  bnilpr 
precludes  efficient  hand  firing.  They  do 
not  appear  likely  to  be  needed  in  British 
practice  for  ordinary  fuel,  nor  even  for  the 
largest  boilers  likely  to  be  designed  to  suit 
the  British  loading  gauges. 

Firegrates. 

The  entire  difference  in  the  practice  of 
the  two  countries  in  respect  to  firearates 
is,  of  course,  on  account  of  the  different 
class  of  fuel  used  ;  the  rocking  grates  and 
dumping  section  (or  drop  plates)  used  in 
America  are  essential  for  burning  the  class 
of  bituminous  coal  used,  which  is  often 
so  small  that  it  has  to  be  heavily  watered 
to  prevent  it  being  carried  straight  away 
off  the  fire  by  the  blast.  For  the  same 
reason  the  air  spaces  are  less  than  in 
British  practice,  this  fact  explaining  to 
a  great  extent  why  a  greater  steam-raising 
capacity  can  be  got  out  of  a  given  grate 
area  in  England  than  in  America. 

The  dumping"  sections  are  required,  as 
certain  descriptions  of  coal  used  are  liable 
to  form  clinkers  and  these  can  be  worked 
to  the  front  (or  back)  end  and  pushed 
through  the  drop  plate  during  the  course 
of  a  few  minutes  stop  at  a  station.  They 
are  also  of  use  when  fires  are  drawn,  as  the 
fire  is  pushed  through  them  into  the  ash- 
pan  with  facility. 

Ashpans. 

Owing  to  the  greater  variety  of  wheel 
arrangements  used  in  Amerina  the  ash- 
pans  are  usuallv  more  complicated  than 
the  British,  but  conversely  thev  are  not 
so  well  constructed.  A  much  thinner 
grange  material  is  g'enerally  used  and  less 
trouble  is  taken  tci  secure  reasonable  air- 


tightness  when  dampers  are  close  I ;  f  an  !  • 
in  most  large  modern  locomotives  the  .1  - 
culty  in  providing  sufficient  air  entia  e 
area  compels  open  spaces  to  be  left  1) 
round  the  upper  part  of  the  ashpan  n  i 
the  foundation  ring,  and  these  sjitus 
remain  open  permanently;  also  in  M;y 
cases  ashpan  doors  have  been  super-n  d 
by  netting,  placed  at  an  angle  to  pn  vii 
fire  falling-  on  the  line,  and  provision  n 
removing  the  ashes  made  by  a  slidinijii 
other  type  of  door  in  the  floor  of  the  ai- 
pan.  These  arrangements  are,  of  couk 
necessary,  but  it  should  not  be  beyond  |ie 
scope  of  designers  to  arrange  for  doni  1:0 
close  all  air  entrances,  as  the  amouirld 
fuel  wasted  due  to  the  enginemen  ot 
being  able  to  close  all  air  inlets  Wn 
steam  is  not  reciuired  is  unjustifiable. | 

Dam.per  gear  is  not  usually  very  'tli 
finished,  and  often  forked  end  connectps 
to  the  levers  and  rods  are  not  provipd 
where  they  might  be;  similarly,  le 
accurate  catches  and  close  adjustments  |iw 
common  in  British  locomotives  are  lot 
usually  provided. 
Flexible  Firebox  Stays. 

In  modern  American  practice  a 
many  flexible  stavbolts  are  used,  ge 
ally  of  the  "  Tate  "  or  similar  pattn, 
having  the  flexibility  provided  in  he 
attachment  to  the  outer  shell.  These  s 
are  clearly  very  necessary  in  certain  p 
of  the  large  fire-boxes  used,  as  althfi?L 


ir- 


there  is  not  the  difference  in  the  expan 
between  the  material  of  the  inside 
outside  plates  as  when  copper  inside  bi 
are  used  as  in  British  practice,  yet' 
large  area  of  plate  exposed  to  the  fire  1 
produce  very  considerable  relative 
placement  of  the  inside  and  outside  p. 
and  with  a  less  ductile  material. 
Domes. 

Domes  are  constructed  in  a  sin 
manner  in  both  countries,  usually  in 
piece  up  to  2  ft.  in  height,  and  in  mo 
practice  they  are  pressed  out  of  a  si 
plate ;  above  that  size,  three-piece  ; 
struction  is  generallv  adopted. 

The  "  Helmet  "  pattern  with  the  . 
low  down,  enabling  the  regulator  and  [iar 
to  be  easily  got  at,  is  not  often  ado 
in  America;  the  domes  used  there, 
ever,  are  much  larger  in  diameter  thf  t, 
British  practice  and  allow  men  to  ' 
at  the  regulator  fairly  easily  without 
low  joint.    The  author  considers  the  1 
diameter  domes  an  advantage  for  oh 
ing  dry  steam  and  giving  facility 
entrance,  etc.  ;  in  cases  where  the  si: 
the  boiler  prescribes  only  a  small  diar|ter 
dome  he  considers  the  "  Helmet  "  pajsm 
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preferable. 
Lagging,  Cleading,  Etc. 


The  American  practice  in  laggir;  is 
similar  to  the  British,  but  in  respei[/to 
the  cleading  nothin<>-  like  the  same  cfi|M4S 
taken.  No  "  Crinoline  "  bands  are 
the  cleading  plates — always  of  iph 
thinner  gauge  than  used  in  British  ftc- 
tice — being  clamped  directly  on  tcthe 
las'ging,  and  neither  the  nunilie  or 
effectiveness  of   th*^   securing  clips  iiiti 
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stenings  is  comparable  ;  the  result  being 
jat  the  cleading  does  not,  as  is  usual 
ith  British  locomotives,  last  the  life  of 
I  e  boiler,  and  the  appearance  is  always 
i  Eerier.  These  remarks  also  apply 
^nerally  to  the  dome  casings  and  other 
'  )uldings  on  the  boiler,  the  sandbox 
^^reon,  etc. 

j^ulators. 

For  many  years  the  standard  British 

g^lator  valve  has  been  of  the  slidin;; 
i  rough-port  type  with  auxiliary  pilot 
i  Ive,  and  regulator  handle  moving  in  a 
'3tor  across  the  face  of  the  fire-box  back 
[ad,  although  certain  railways  used  a 

pe  of  pull-out  handle.  In  American 
I  actice  the  circular  double  beat  partly 
^lanced  regulator  valve  has  all  along 
I  en  favoured,  being  always  operated  by 
,  pull-out  lever  of  special  desig-n  incor- 

rating  a  notched  quadrant  and  catch 
'"th  fine  teeth.  Present-day  British  prac- 
2:e  also  tends  in  the  direction  of  the 
i  uble  beat  pattern,  although  generally 
"th  the  old  type  haiidle,  or  variations 
l^ereof,  worlcing  across  the  fire-box. 
■•It  is  unquestionable  that,  with  the  cir- 
I'lar  type,  it  is  easier  to  maintain  a  good 
^it,  and,  if  properly  designed,  any 
riluje  of  the  gear  should  cause  it  to  close 
Itomatically.  It  is  doubtiful  if  there 
I'is  any  real  advantage  gained  by  the 
teliminary  opening  of  the  pilot  valve  in 
"^e  sliding  type,  which  could  not  have 
i  en  obtained  otherwise,  all  regulators  are 
i  sceptible  of  gradual  opening  if  proper 
jyerage  is  provided. 

i  Regarding  the  pull-out  versus  the  cross- 
!.ovement  handle,  the  author  is  in  favour 
ji  the  former  pattern  with  lever  and 
|;tch ;  the  driver  has  better  control  over 
t,  not  having  to  turn  himself  sideways. 
I'  can  be  brought  to  the  most  convenient 
ii'sition  to  his  hand,  and  he  is  enabled 
t  look  ahead,  having-  one  hand  on  tlie 
.gulator  handle,  the  other  on  the  brake 
jindle  and  operate  them  both  without 
liking-  his  eyes  off  the  line  ahead  of  him. 

riternal  Main  Steam  Pipes. 

;  These  are  usually  of  copper  with  brass 
ieeves  brased  on  at  the  ends  for  jointing 
iirposes,  in  British  locomotives ;  the 
j  merican  practice  being  to  use  steel  tub- 
t  g  with  cast  iron  or  cast  steel  end  sleeves 
j- taehed  to  the  pipe  by  a  number  of  small 
I'vets.  The  steel  pipes  are  liable  eventu- 
j'ly  to  suffer  from  corrosion,  particularly 
iJar  the  sleeve  at  the  front  tube-plate 
[id;  the  author  favours  the  use  of  copper 
[  ir  such  pipes  for  this  reason,  also  because 
its  better  fastening  to  the  end  pieces, 
rthough  a  good  steel  pipe  with  bronze 
"'id-pieces  properly  attached  should  and 
'  les  make  a  good  job. 

vjperheaters. 

!•  The  American-Schmidt  pattern  is  now 
!,aiidaid  in  America,  this  type  being 
j  entical  with  the  Schmidt,  except  that 
jietal-to-metal  spherical-cone  joints,  Fig. 
t'  (f/),  are  emjjloyed  in  connecting  the 
;iits  to  the  header  instead  of  the  ring 
1  lilts  as  generally  used  in  British  loco- 
I  otiyes.  The  author  has  a  very  high 
I  union  of  these  joints,  based  on  experi- 
;ice  with  them  under  the  same  particu- 
[  rly  trying  conditions  as  mentioned  else- 
[liere.  He  is  unable  to  see  why  the  old 
|ng-type  joint  with  asbestos  jointing 
j  continued  in  British  practice,  and  for 
j  e  same  reason  he  doe-s  not  see  any  neces- 
j'y  for  the  method  of  fastening  the  unit 
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tubes  into  the  header  by  expanding  them, 
as  in  some  systems  of  fastening;  this 
method  appearing  rather  an  arduoiis  one 
to  acconi2>li^^h  a  simple  result. 

There  are  practically  no  special 
arrangements  of  headers  and  units  in  use 
in  America  similar  to  the  designs  emanat- 
ing from  Swindon,  Doncaster  and  East- 
leigh,  etc.,  in  England.  There  were  a 
number  of  designs  of  smoke-box  type 
superheaters  in  use  in  America  similar  in 
many  respects  to  various  designs  in  use 
in  England  piior  to  the  general  adoption 
of  the  smoke-tube  type,  but  these  have  all 
disappeared  in  a  similar  manner  to  the 
British  patterns  and  no  further  reference 
to  them  is  needed. 

Hegaiding  dampers  to  stop  the  draught 
througdi  the  superheatei-  flues  when  steam 
is  shut  off,  tlie  author's  experience  with 
engines  operating  where  up  grades  of  1 
in  30  change  at  once  to  down  grades  of 
similar  severity,  dampers  working  auto- 
matically on  the  opening-  and  closing-  of 
the  regulators  are  essentials  owing  to  the 
heavy  fire  which  it  is  necessary  to  maintain 
to  the  top  of  the  grade  being  altogethei- 
too  fierce  to  be  allowed  access  to  the  un- 
filled units  whilst  drifting;  the  down 
gi"ades  are  too  deep  to  allow  a  small 
amount  of  steam  to  be  circulated  through. 
He  has  not  tried  a  system  of  automatic 
air  inlets  in  the  superheater  circuit,  but 
is  averse  to  it  on  account  of  the  very  large 
amount  of  superheated  air  which  he  con- 
siders would  be  drawn  through  the 
cylinders  on  long  downhill  sections,  and 
which  would  seem  likely  to  cause  lubrica- 
tion troubles. 
Smake-boxes. 

The  difference  between  the  simple  in- 
terior of  the  usual  British  smoke-box  and 
the  American,  with  its  deflectors  and  spark 
arresters,  is  principally  due  to  the  grades 
of  coal  used,  although  the  law  in  various 
paits  of  the  TT.S.A.,  being  more  stringent 
than  British,  no  doubt  has  its  effect  also. 
With  reasonable  sized  smoke-boxes,  as 
in  presient-day  British  practice,  which 
give  a  more  steady  vacuum  than  the  old 
snnill  patterns,  c(mi)led  with  the  class  of 
coal  burned,  there  appears  to  be  sufficient 
provision  without  elaborate  fittings  inside. 

Where  the  major  portion  of  the  fuel 
burnt  is  small  (or  soft)  coal,  which  even 
after  wetting  is  liable  to  be  lifted  off  the 
fire  by  the  blast  when  engines  are  working 
heavily,  more  elaborate  arrangements  are 
needed,  and  in  consequence  one  finds  de- 
flectors or  diaphragm-plates,  dead-plates 
and  spark-arrester  netting.  The  dia- 
phragm-plate is  a  good  feature,  as  it 
ensures  a  proper  pioportion  of  draught 
through  the  lower  tubes,  and  in  conjunc- 
tion with  the  netting  causes  the  products 
of  combustion  to  traverse  the  lower  part 
of  the  smoke-box  towards  the  front  and 
through  the  netting  before  escaping-  to 
the  atmosphere;  this  circulation  ensures 
that  any  incandescent  particles  larg-er 
than  the  netting  shall  be  thoroug"hly 
"  teased  "  until  they  are  small  enough  to 
pass,  bj'  which  time  they  have  become 
dead  and  harmless.  Undoubtedly  in  the 
case  of  locomotives  built  for  Cblonial 
use^ — especially  tropical  lines  where  fires 
of  enormous  extent  are  vei-y  easily  started 
— smoke-boxes  need  to  have  fittings 
similar  to,  or  a  modification  of,  the 
American  system,  and  in  pai  ticular  to  have 
ample  length.  The  space  between  the  dia- 
phragm-plate and  the  tube-plate  is  made 
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use  of  by  means  of  a  damper  at  the  lower 
part  (operated  automatically  by  the 
admission,  or  otherwise,  of  steam  from 
thei  regulator,  to  isolate  the  tubes  contain- 
ing the  superheater  units. 

American  pj-actice  in  respect  to  smoke- 
box  fronts  and  doors,  also  differs  funda- 
mentally from  the  British;  the  fronts  are 
always  made  easily  detachable,  being 
bolted  on,  are  generally  of  pressed  or  cast 
steel,  very  often  of  cast  iron,  and  the  door, 
which  is  also  of  cast  iron,  is  always  made 
very  much  smaller  in  proportion  to  the 
diameter  of  the  smoke-box  than  in  British 
practice,  usually  about  half  to  three-fifths 
the  diameter  of  the  smoke-box. 

The  experience  of  the  wT-iter  is  entirely 
in  favour  of  the  American  jjattern ;  the 
smaller  door,  having  its  lowei-  edge  well 
away  from  the  bottom  of  the  smoke-box, 
does  not  suffer  from  warping  and  burning 
away  due  to  drawing-  air,  as  frequently 
happens  with  British  pattern  smoke-boxes 
when  engines  are  worked  heavily.  That 
this  is  not  due  simply  to  the  larger  volume 
of  the  American  smoke-box  is  proved  by 
the  case  of  a  set  of  engines  under  the 
author's  control,  which  gave  endless 
trouble  with  the  usual  British  pattern  of 
door,  carefully  faced  at  the  joint,  but 
which  was  entirely  cured  by  substituting 
simple  cast-iron  smoke-box  fronts  with 
cast-iron  doors  about  two  thirds  the  dia- 
meter of  the  original  doors,  and  without 
any  special  facing.  Clips  had  been  used 
round  the  original  doors  and  were,  of 
course,  applied  to  the  American  pattern 
doors  also,  as  is  always  done. 

It  is  clear  that  the  small  door,  together 
with  the  diaphragm-plate  and  other  fit- 
tings inside  the  smoke-box,  prevents  the 
tubes  all  being  properly  cleaned  out  from 
the  smoke-box  end  wdthout  a  lot  of  dis- 
mantling ;this  difficulty  is  got  over  by 
cleaning  the  tubes  from  the  fire-box  end 
by  means  of  long-  thin  pipes  conveying 
compressed  air  (sometimes  .steam)  and 
used  as  cleaners  and  blowers  combined, 
the  ashes  being  carried  through  to  the 
smoke-box. 

Blast  Pipes. 

This  matter  seems  to  have  settled  down 
in  American  design  in  a  similar  manner 
to  the  British,  namely,  a  single  circular 
orifice.  For  many  years  double  nozzle- 
pipes  composed  of  two  circular  orifices  in 
line  across  the  smoke-box  were  much 
favoured  in  American  practice,  but  are 
now  rarely  used.  High  blast-pipes  are 
entirely  out  of  favour,  and  the  top  is 
never  higher  than — usually  below— the 
centre  of  the  tube  area. 

One  recent  American  development  con- 
sists of  a.  circular  orifice,  but  with  four 
partial  bridges  projecting  into  it,  and  it 
IS  claimed  to  give  better  results  than  a 
plain  circular  orifice  of  an  area  equal  to 
that  of  the  special  type,  less  its  biidges; 
if  this  is  so,  and  a  ronsideialile  number 
of  tests  go  to  prove  it,  it  is  evidently  due 
to  the  roughening  of  the  outside  of  the 
exhaust  cone  and  consequently  its  "  pull." 
It  would  be  interesting  to  see  this  type  of 
blast-pipe  tried  on  express  work  in  Eng- 
land. The  various  forms  of  blast-pipe 
adjustable  orifices  sometimes  used  in 
British  practice  find  no  favour  in 
America.  "Petticoat"  pipes  are,  how- 
ever, extensively  used  and  project  down- 
wards usually  rather  more  than  in  British 
locomotives. 

(To  he  continued.) 
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A  Weekly  Record. 


Vice-Chairman  foe  Wallsend  Firm. 

We  learn  thai  Mr.  T.  E.  Tliiilaway  has 
been  apiioiiiteil  vice-chaii'man  of  Swan, 
Hunter  &  "Wighani  EirhaKKoii  Ltd.,  of 
Wallsend.  Mr.  T]iiil;r,\  ay  joined  C.  8. 
Swan  &  Hunter  Ltd.  in  1898  as  chief 
accountant,  after  a  long  period  of  service 
Avith  Messrs.  Monkhouse,  Goddard  &  Co., 
chartered  accountants.  In  1903,  when 
C.  S.  Swan  &  Hunter  Ltd.  ainalganiated 
with  tlie  shipbuilding"  and  marine  engi- 
neering firm  of  Wighani  Richardson  & 
C'o.  Ltd.,  of  Walker-on-Tyne,  under  the 
style  of  Swan,  Hunter  &  W^igham 
Richardson  Ltd.,  Mr.  Thirlaway  was 
ai>i)ointed  cliief  aetiountant  of  the  amalga- 
mated company,  and  later  to  a  seat  on  the 
board.  He  is  a  director  of  Barclay,  Curie 
&  Co.  Ltd.,  shipbuilders  and  engineers, 
Glasgow,  the  Glasgow  Iron  &  Steel  Co. 
Ltd.,  the  North  of  Ireland  Shipbuilding 
Co.  Ltd.,  the  W^allsend  Shipping  &  Engi- 
neering Co.  litd.,  and  several  other  com- 
panies. 

Steei  Trade  Mission. 

A  further  steel  tiade  mission  is  being 
organised  by  the  Chamber  of  Commerce 
and  a  deputation  is  being  sent  to 
endeavour  to  bring  about  a  modification 
of  the  Italian  Tariif  Bill.  It  is  felt  that 
the  pioposed  tariff's  would  virtually  stop 
Sheffield  trade  with  Italy.  The  I3ritisli 
Hoard  of  Trade  has  offered  eveiy  assist- 
ance to  the  Sheffield  deputation,  which 
^^i]l  consist  of  the  president  of  the  Cham- 
ber (Mr.  William  Clark),  Mr.  Peter 
MacGisgor.  and  Mi.  .1.  C.  Ward.  The 
proposals  affect  other  British  industries, 
and  representatives  of  the  agricultural  im- 
plement and  electrical  engineering  trades 
have  approached  the  Sheffield  Chamber 
with  a  view  to  those  industries  being  re- 
presented in  the  delegation,  but  the  pro- 
posal has  been  declined.  It  is  felt  tliat 
Sheffield  is  entitled  to  special  considera- 
tion, because  the  producers  there  during 
the  war  freely  gave  away  the  secrets  of 
the  nianufa'-lure  ofi  high-sjieed  steel  to 
Italian  and  other  steel  makers  in  the 
Allies'  countries,  and  they  have  lost  trade 
with  the  Continent  as  the  result. 

Engines  Driven  by  Alcohol. 

An  interim  report  has  been  issued  by 
the  Engineering  Sub-Committee  of  the 
Empire  Motor  Fuel  Committee  on  the  in- 
vestigations made  as  to  the  use  of  alcohol 
for  internal-combustion  engines.  On  the 
experiments  which  were  carried  out  with 
95  volunif.-  of  alcohol — the  strongest 
alcohol  produced  in  commerce  by  patent 
skill — the  exjieriments  were  carried  out 
on  a  single-cylinder  engine,  and  the  sub- 
committiee  slate  tliat  it  is  proved  that 
under  all  conditions  of  compression  speed 
or  throttle,  alcohol-driven  engines  run 
more  sweetly  and  smoothly  than  when 
running  on  petrol. 

The  sub-committee  also  consider  that 
alcohol  can  be  employed  from  the  low 
compression  employed  on  paraffin  engines 
up  to  a  far  higher  compression  than  can 
be  used  on  any  petrol,  and  that  the  ther- 
mal efficiency  obtainable  with  alcohol  is 
highod  than  with  petrol  or  benzol. 


Under  all  conditions  of  throttle  or  mix- 
ture, alcohol  requires  the  spark  more 
advanced  than  is  the  case  with  petrol  or 
benzol,  and  much  more  advanced  with 
the  weak  mixtures.  They  state  there  was 
no  evidence  at  any  piston  speed  attained 
in  the  engine  that  the  rate  of  combustion 
of  alcohol  xinder  the  conditions  obtaining 
was  too  slow  to  obtain  the  maximum  effect 
and  that  detonation  does  not  occur  at  com- 
pressions up  to  8-1,  and  pre-ignition  does 
not  o.'^-cur  at  (J— 1,  even  when  running  for 
long  periods  at  the  highest  possible  power 
output  of  the  engine. 

It  was  found  that  supplying  heat  to  the 
carbanetter  reduced  the  power  output, 
but  slightly  increased  the  thermal  effi- 
ciency, and,  finally,  that  increase  in  the 
water  contents  up  to  10  volumes  per  cent 
is  an  advantage,  particularly  in  very  high 
compression  engines. 

Steelworks  in  Midlands  Restarted. 

The  Haywood  Steelworks  at  Halesowen, 
East  Worcestershire,  of  Walter  Someis 
Ltd.,  which  have  been  idle  in  some 
departments  for  12  months,  have  again 
been  put  into  operation  during  the  past 
weeks.  Orders  of  sufficient  importance 
have  been  secured  for  marine  shafting  and 
forgings  to  warrant  resumption.  The 
restart  has  created  the  greatest  satisfac- 
tion among  the  1,000  steel  workers,  who 
have  long  been  unemployed  or  under- 
employed. 

Sir  W.  Mackenzie's  Report. 

The  report  of  Sir  W^.  Mackenzie  into 
the  enginering  dispute,  which  was  issued 
on  Wednesday,  did  not  contain  any 
original  suggestions.  His  findings  may 
l)e  summed  thus  :  The  management  alone 
are  in  a  position  to  judge  of  the  necessity 
for  overtime,  and  up  to  the  agreed  limit 
of  -30  hours  in  four  weeks  overtime  may 
be  regarded  as  reasonable. 

Workers  concerned  should  be  given 
notice  of  any  proposed  change  in  i-ecog- 
nised  working  conditions,  and  while  nego- 
tiations are  being  conducted  the  change 
may  be  begun  subject  to  the  retrospective 
effect  of  any  future  agi-eement . 

Sir  William  makes  a  powerful  plea  foi- 
goodwill  and  goodsense.  The  enciuiry 
brought  out  no  new  facts,  and  it  does  not 
appear  to  us  that  any  good  purpose  was 
served  by  it. 

Swansea  Docks. 

A  committee  lias  been  appointed  by  the 
Swansea  Corporation  and  the  Harbour 
Trust  to  meet  representatives  of  the  Great 
Western  Railway  and  discuss  with  tliem 
the  railway  comijany's  offer  to  purchase  ' 
Swansea  Docks.  Some  of  the  ports 
already  under  railway  domination  wish 
they  were  fiee,  as  they  are  of  the  opinion 
they  could  do  bet  lei-  for  themselves,  pro- 
vided they  had  sufficient  resources,  but 
Swansea  is  inclined  to  think  that  it  is 
desirable  to  sell  out  to  the  raihvay  com- 
pany, who  can  do  a  great  deal  for  the 
port.  The  Harbour  Trust  had  a  debit 
balance  of  £282.753  at  the  end  of  1920, 
and    we    understand   lliot     three  vears' 


interest  is  due  on  the  4  per  cent  "  A 
stock,  Avhich  amounts  to  £2,151,800.  Tl 
railway  comi)any  Avill  clear  oft'  tliej 
arrears  if  the  docks  are  sold  to  them,  ai; 
will  also  pay£80  per  £'100  of  stock,  wliii 
is  two  points  above  the  present  niaik 
price  and  nearly  twice  the  price  it  sto. 
at  a  few  months  ago. 

Value  of  Wireless. 

The  value  of  tlie  wireless  telephone  h;; 
been  proved  during  the  past  week  on  tj 
Ijondon-Paris    air    route.    One    of  ti 
Biitisli  air  express  pilots  was   ascend ii 
from  Le  Bourget  the  Paris  station,  vi 
seven  passengers  in  his  machine,  wlif 
unknown  to  him,  one  of  the  supports 
the  landing  chassis  collapsed.    Had  flu 
been  no  means  of  informing  the  pilot 
what  had  happened  before  the  time  cai 
for  alighting  at  Croydon  he  would  lia 
come  down  in  the  ordinary  way,  and  t 
machine,  landing  awkwardly,  would 
doubt  have  turned  over.    As  it  was,  lioi. 
ever,  the  officials  at  Le  Bourget  sent 
once  an  urgent  message  by  wireless  aci 
to  the   London   air  station   at  Croyd( 
Thereupon  the    Air    Ministry  operate 
turning  to  their  fine  wireless  telephf 
installation,    began   "calling  up" 
pilot  in  the  air.    Having, a  wireless  te 
phone  in    his  machine,    he  heard 
"  call  "  while  he  was  passing  up  froin 
sea  coast  towards  London,  and  discus 
with  the  experts  at  the  London  statioi 
best  thing  to  do.    The  result  was  that 
the  time  the  machine' reached  Croydon 
pilot  had  been  able  to  work  out  ex; 
his    plan.      (xliding    down    in  a 
gingerly  wav,  and  reducing  the  speed 
his  machine    as    much  as  possible 
before  he  reached  earth  level,  the  p 
managed  to  make  contact  with  the  groii 
and  bring  his  craft  to  a  standstill  withiit 
any  disastrous  sideway  swerve  or  phmih 

Flight  Round  the  World. 

It  is  proposed  by  Major  W.  T.  Blak 
start  his  flight  round  the  world  on  Mav!4 
from  Croydon  Aerodrome.  fp 
machines  supplied  by  the  Aircraft 
posal  Co.  Ltd.  will  he  used  on  the  tip. 
The  first,  a  D.H.9  with  a  230  p. 
Siddeley  Puma  engine,  will  be  fiowifo 
Calcutta,  whence  the  journey  will  be 
tinued  in  a  Fairey  3  seaplane  wit 
300  h.p.  Rolls-Royce  engine.  On 
Major  Blake  and  Captain  MacMillan 
travel  on  to  Vancouver,  where  a  sec| 
I).H.9  Avill  displace  it.  and  in  this 
airmen  will  make  tlie  flight  to  St.  Job 
JSiewfoundland.  From  there  to  Abei 
by  way  of  Greenland,  Iceland  and 
Vnroe  Islands,  they  will  use  an  F.3  or 
Hying  boat  with  tw,,  ;',(;()  li.p,  Rolls-R 
I'ligiiu's. 

All  the^-c    machines    will  be  sent 
mantled  to  the  points  named  on  the  r 
and  there  re-erected.      'i"he  use  of 
machines  has    resulted  partly  from 
lock-out  in  the  engineering  trade,  w 
has  made  it  impossible  for  the  itiijB'i 
to  get    Avhat    they   consider  a  suimle 
nmchine  f(n-  the  entire  flight  in  time 
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ENGINEERING    WORLD  IS 

How  Other  Industries  Stand. 


1^  ^ 

HE  GOAL  SITUATION  IN  ITALY. 

!^It  is  not  expected  that  Italian  consump- 
>n  of  imported  coal  will  leacli  the  inc- 
tr  masimum  for  a  considerable  period. 
I'le  increasing  use  of  lignite,  of  whicli 
faly  produces  2,000,000  tons  a  year,  will 
[■dcubtedly  coutiuue,  while  tlie  develop- 
|?nt  of  electric  power  will  make 
jissihle  the  substitution  of  coal  fci- 
I  ilways,  industrial  purposes,  and  to  a  cer- 
[in  extent  in  phu  e  of  ^a^^  for  private  use. 
j  i  this  connection  it  must  be  remembered 
j.at  the  work  of  electrifying  4,000  kilo- 
;*etres  of  the  Italian  railways  is  being 
i-ished,  and  that  steady  progress  will  be 
i  ade  in  this  direction.  However,  the 
lantity  of  coal  imported  in  1921 — 
,',653,000  tons — is  not  sufficient  to  meet 
jialy's  requirements  under  normal  condi- 
|Ws,  and  it  is  believed  that  a  gradual 
increase  in  the  consumption  to  about 
mOOO,000  tons  per  year  may  be  expected 
!ihen  business  conditions  improve.  At 
;i-eseut  Italian  industries  are  suffering 
!' verely,  and  the  metai  working  industry, 
i'hich  is  the  largest  consumer  of  coal,  has 
^'jen  most  affected.  Furthermore,  railway 
!"afiic  is  light  and  economies  are  being 
tiforced  wherever  possible.  It  is  calcu- 
:ited  that  over  6,000,000  tons  of  coal  were 
Itilised  for  industrial  purposes  before  the 
I  ar.  whereas  at  the  present  time  this 
laantity  has  been  reduced  to  not  much 

I'lore  than  one-half. 

I; 

Prior  to  the  war  Italy  purchased  nine- 
['■uths  of  it-!i  coal  from  Gieat  Britain, 
I  hich  had  long  been  established  in  this 
larket.  However,  after  the  armistice 
American  coal  began  to  be  a  strong  com- 
j'etitor,  and  according  to  a  U.S.  Consular 
teport.  imports  from  the  United  States 
f^eached  1,460,000  tons  in  1920  and 
'  .880  000  tons  in  1921,  as  compared  with 
:',035,()()()  tons  and  4, 110, ()()()  tons  respec- 
jively  for  the  years  in  question  for  Great 
jiritain.  liecently,  however,  imports 
rem  the  United  States  have  practically 
jjeased,  the  quantity  for  the  last  four 
laonths  of  1921  having  been  only  about 
«  60,000  tons,  as  compared  with  over 
i  ,700,000  tons  for  the  first  eight  months 

I  if  the  vear.    This  decline  came  about  as 

I I  result  of  the  inability  of  American  ex- 
l^iorters  to  meet  British  competition  in  the 
j  natter  of  price.  For  some  time  past  Italy 
i'las  been  receiving  approximately  200,000 
1  ons  of  German  coal  per  month  under  the 
^  erms  of  the  Spa  agreement  for  account  of 
'  'eparations,    most    of    which    has  been 

:  itlised  by  the  railways,  although  a  certain 
i>ei(('ntitg,>  is  turned  over  to  tlie  gasworks 
i)r  for  industrial  use.  The  quality  of  the 
1  Terman  coal,  however,  will  not  bear  ( om- 
,  aarision  with  either  British  or  American 
j'oal,  and  there  is  no  reason  to  fear  that 
Uny  German  coal  will  be  imported  in  ex- 
j/:ess  of  the  amount  re'cei\  ed  lor  reparations. 

1  British  coal  is  usually  sold  under  le- 
:?idar  trade  marks  which  are  known  to 
j  represent  a  fixed  standard  of  quality, 
l^hile  American  coal  is  so  little  known  that 
1^  certain  guarantee  analysis  is  frequently 
^required. 

i 


WEEKLY  OUTPUT  OF  COAL. 

We  give  behjw  the  othcial  statement  of 
( he  coal  output  at  the  mines  of  Gieat 
JJvitain  for  the  four  weeks  ended  April  22. 
Vnr  the  week  ended  April  22  llic  output 
was  ;3,.34-i,!300  tons,  as  compared  witli 
! ,.')S.'5.800  tons  in  the  previous  Aveek. 
I>ast  year  the  output  from  April  4  to  July 
4  was  only  179,100  tons  owing  to  the 
stoppage  of  Mork  at  the  mines. 


April  1.  Aprils.  Aprill5.  Apl.  2o' 

Districts.  ions.  Tons.  Tons.  'ions. 

N'orthumberland   231,600  2611.600  20U,300  218,800 

Durham    674,500  700,600  ..53,700  564,200 

Yorkshire    865, SOO  8»1,2J0  674,100  45ri,000 

Laiioashire,  Cheshire, 

aud  N.)rth  Wales   402,600  411, 600  .•;42,700  307,300 

Derby,  Not  tingham  and 

Leicester   611, 'JOO  646,400  499,800  401,700 

Stafford,  Shropshire, 

Warwick,    Worcester  365,600  379,100  329,300  220,9C0 
South  Wales  and  Mon- 
mouthshire  902, .lOO  920,900  1,042,500  654,300 

Other  English  Districts  97,600  97,700  »2,.^00  76,400 

Sootlaod   67:J,300  663,600  669,100  040,400 


Total    4,825,400  4,961,700   4,3S3.S00  3,543,900 


— Board  of  rrndi'  Joiniud. 

TEXTILE  INDUSTRIES. 

Continued  progress  is  to  be  noted  in 
tlie  textile  trades,  particularly  in  regard 
to  cotton  yarn  and  cloth  j)roducti()n.  A 
very  safe  indication  may  be  found  in  the 
figures  of  unemployment  periodically 
issued.  It  will  be  noted  for  the  week  just 
ended  that  a  fui-fher  decrease  is  recorded 
for  the  week  ended  May  1  in  Lancashire 
and  Cheshire,  and  that  the  maintained 
improvement  in  the  cotton  trade  is  respon- 
sible for  this. 

Textile  machinists  continue  to  be  busy, 
and  their  order  books  are  no  doubt  the 
envy  of  engineers  in  other  branches  of 
the  trade.  By  the  way,  it  may  be 
interesting  to  a  number  of  hims  who  cater 
for  the  textile  trades  that  a  Textile 
Machinery  and  Accessories  Exhibition  is 
to  be  held  in  Manchester  in  October  of 
this  year.  We  understand  from  the 
organisers  that  practicallv  the  whole  of 
the  ground  floor  sites  have  already  been 
let,  but  there  is  a  gallery  Avbicli  will  carry 
lighter  articles,  and  stands  are  being- 
booked  in  it.  Quite  a  number  of  new  and 
novel  machines  will,  it  is  understood,  l)e 
shown,  and  90  i)er  cent  of  tlie  machinery 
will  be  at  work. 

There  is  an  increasing  desire  to 
co-ordinate  knowledge  in  the  textile 
industry,  and  steps  have  been  taken  to 
Ining  tills  about.  It  is  curious,  but  true, 
that  in  connection  with  this  vast  industrv 
there  is  no  society  or  association  that  is 
analogous  to  the  mechanicals,  civils  or 
electricals.    This  should  be  remedied. 

The  wages  riuestion  having  been 
apparently  satisfactorily  settled  there  is  a 
further  rift  in  the  lute.  Two  small 
disputes  of  a  somewhat  minor  character 
are  likely  to  close  the  whole  trade  down. 
In  one  case  at  the  Soudan  Mill. 
Middleton.  the  management  claim  thai 
the  engine  is  now  running  faster  than 
formerly,  and  a  retiming  of  the  machinerv 
is  asked  for.  The  operatives  say  that  it 
this  is  done  the  most  expert  spinners  wlm 
got  the  largest  output  would  suffer,  as  the 
alteration  would  have  a  levelling  up  effect. 
The  men  are  ou  strike,  it  is  .■stated,  and  the 


I'ederatioii  of  Master  Cotton  Spinners 
have  intimated  that  unles.s  they  return 
lock-out  notices  to  the  whole  trade  will  be 
issued.  Therefore  a  dispute  relative  to  a 
mere  handful  is  jeopardising  the  work  of 
thousands. 


GRETNA  MUNITIONS  FACTORY. 

A.N  announcement  has  been  made  during 
the  past  week  that  a  syndicate,  composed 
of  men  of  high  standing  in  the  financial 
world,  has  made  an  offer  to  the  Disposals 
Bo  nd  for  the  wind;  (rf  the  {jietiui  muni- 
tions factory,  occupying  a  stretch  of  land 
20  miles  in  extent.  The  factory,  which 
was  erected  at  a  cost  of  between 
£9,000,000  and  .£10,000,000.  was  begun 
in  1915,  and  before  the  end  of  the  war 
some  25,000  people  were  employed  in  it. 

At  present  a  deadlock,  arising  over 
valuation,  exists  in  the  negotiations  with 
the  Disposals  Board,  and  a  good  deal  of 
feeling  is  manifested  locally  in  favour  of 
pressure  being  luought  to  bear  in  the 
direction  of  hastening  the  bargain. 

The  syndicate  piopose  to  establish 
industries  and  develop  the  area  to  its 
utmost  capacity.  Negotiations  have  been 
proceeding  with  the  Disposals  Board  since 
December  when,  it  is  understood,  the 
syndicate  offered  to  take  over  the  factory 
at  a  price  to  be  fixed  after  a  valuation 
(to  be  agreed  upon  by  the  parties)  had 
been  made  bv  neutral  valuers. 


TRADE  REVIVALS  ONLY  HOPE. 

Sir  Kobert  Home,  in  referring  lo  the 
reductions  of  taxation  provided  for  in  the 
Budget,  declared  that  the  result  achieved 
was  due  to  tlie  extraoidinary  steadiness  of 
the  people  and  the  solidity  of  the  financial 
system  of  the  counti,v. 

"  We  have  every  reason  to  be  proud  of 
the  burdens  that  we  have  borne,  and  the 
successful  issues  of  last  year's  financial 
position,"'  he  proceeded,  "but  recognise 
that  the  burdens  which  the  taxpayer  has 
shouldered  for  all  these  years  since  the 
war  is  now  almost  too  great  for  him  to 
bear.  We  have  still  this  great  problem  of 
unemplo^Tiient.  and  it  is  our  duty  to  give 
to  trade  at  the  present  time  the  best  chance 
we  can  afford  it."' 

The  condition  of  things  in  Central 
Europe  made  trade  to-day  impossible, 
and.  if  it  continued  long,  would  make  the 
position  in  the  future  irretrievable.  Until 
we  could  get  the  nations  of  Europe  to 
pledge  themselves  to  some  peaceful  solu- 
tion of  their  troubles  there  was  very  little 
hope  of  any  real  revival  of  prosperity  in 
any  country  in  Europe. 

QUERIES  AND  REPLIES. 

We  invite  our  readers  to  submit  practleal  problems 
{o«-  solution  by  our  staff,  or  by  other  readers. 
Replies  will  be  paid  for. 

QUERIES. 

l)i.\.METRAL  I'lTcii  WoRMs.—I  have  a  number  of 
worms  to  cut  in  the  lalhe  to  gear  up  with  some 
worm  wheels  of  10  diametral  pitch.  Can  these  be 
cut  with  the  change  wheels  ordinarily  supplied  with 
a  lathe?  The  lathe  to  be  used  has  a  guide  screw 
of  four  threads  per  inch,  and  I  should  be  oblieed  if 
some  reader  would  show  the  method  of  calculating 
a  suitable  train  of  wheels.— B.  H. 
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NEWCASTLE-ON-TYNE. 

(From  Our  Own  Correspondent.) 

The  North  British  Diesel  Engine  Works 
Ltd.,  of  Whiteinch,  Glasgow,  upon  which 
an  illustrated  article  appeared  in  the 
Engineering  World  for  May  6,  have  been 
acquired  by  Messrs.  Swan,  Hunter  & 
Wigham  Richardson,  of  Wallsend, 
builders  of  the  Mauretania.  This  latter 
firm  has  just  finished  equipping  several 
Cunarders  with  oil-fuel  installations. 
The  shareholders  of  the  Glasgow  firm 
have  confirmed  the  agreement  whereby 
Wallsend  obtains  control.  Their  asso- 
ciated company,  Messrs.  Barclay,  Curie  & 
Co.,  built  the  first  large  marine  oil 
engines  for  the  Jutlandia  less  than  10 
years  ago,  while  the  Neptune  Works  on 
the  Tyne  have  also  built  similar  engines. 
Messrs.  Swan  &  Hunter  will  now  be  in  a 
position  to  build,  and  equip  with  oil 
installations,  vessels  uj)  to  40,000  tons. 

Newcastle  has  been  selected  as  a  centre 
for  one  of  the  series  of  radio-telephone 
broadcasting  stations  sanctioned  by  the 
Postmaster-General.  The  station  will 
transmit  general  information  to  any 
person  who  pays  the  initial  outlay  of  £10 
and  a  nominal  rental  for  the  installation 
of  the  necessary  apparatus.  Each  receiver 
is  to  have  a  radius  of  200  miles.  The 
hours  for  broadcasting  in  Newcastle  will 
be  from  5  p.m.  to  11  p.m.  daily. 

Germany  continues  to  be  a  good 
customer  for  Cleveland  pig  iron,  and  the 
April  returns  show  that  the  quantity  then 
shipped  from  Middlesbrough  to  German 
ports  exceeds  the  total  Tees  loadings  for 
all  the  rest  of  the  foreigners  piit  together. 
Germany  took  11,532  tons  of  iron  from 
Middlesbrough  in  April,  Belgium  4,501 
tons,  Italy  3,045  tons,  and  France  2,235 
tons,  so  that  the  tables  have  now  been 
turned.  India,  however,  proved  our  best 
customer,  taking  nearly  17,000  tons  of 
manufactured  steel  and  over  5,000  tons 
of  manufactured  iron.  Current  needs  con- 
tinue to  absorb  the  small  output  inland  of 
Cleveland  pig  iron,  and  prices  remain 
stationary. 

The  steamship  Bengore  (Ulster  Steam- 
ship Co.  Ltd.),  built  by  Messrs.  Irvine's 
Shipbuilding  Co.  Titd.,  has  had  a  satis- 
factory sea  trial.  Her  steam  steering  gear 
is_  of  the  Wilson  and  Pirrie  type  fitted 
with  telemotor  control,  and  the  main  con- 
denser set  is  of  the  conti'aflo  type,  an 
interesting  feature  of  which  is  the  kinetic 
ste;ini  jet  fitted  to  the  condenser  which 
enables  an  efficient  vacuum  to  be  main- 
tained even  in  hot  waters. 


[FROM  CORRESPONDENTS  AT  HOME  AND  ABROAD.l 

SHEFFIELD. 

(From  Our  Own  Corrbspondent.) 
Recently  I  dealt  with  definite  facts  tliat 
denoted  signs  of  the  revival  in  the  steel 
trade,  and  now  comes  further  confirma- 
tion from  the  growingly  important  indus- 
trial area  in  Scunthorpe,  iii  which  Sliefticld 
holds  substantial  interests.  Two  more 
furnaces  have  been  lit  at  the  Noinianby 
Park  steelworks,  and.  are  now  working 
well,  with  the  result  that  the  rolling  mills 
have  been  able  to  get  to  work  again  this 
week.  Lysaghts  are  preparing  to  take  on 
about  800  more  men,  directly  or 
indirectly,  and  the  Redbourne  Hill  works 
have  now  got  two  blast  furnaces,  three 
steel  furnaces  and  the  rolling  mills 
working. 

But  for  labour  troubles,  there  is  little 
doubt  but  that  the  trade  recovery  would 
have  been  going  fairly  strongly  ere  this. 
The  steel  rolling  mills  and  forges,  and 
especially  the  mills,  stand  to  benefit,  as 
during  the  last  fortnight  several  more 
that  were  working  two  days  a  week  at  the 
year  end  went  on  to  four  days. 

Many  of  the  makers  of  files,  small  tools 
and  sections  complain  bitterly  that  during 
the  last  month  their  ([uickly  reviving 
activities  have  been  killed  by  cancellation 
and  hol(ling-up  of  the  numerous  small 
orders  that  have  been  a  feature  since 
January.  Buyers  in  some  instances  state 
that  they  will  wait  for  goods  until  the 
labour  troubles  are  settled. 

Two  ])ioniinent  Sheffield  business  men 
who  go  on  to  the  Manchester  Exchange, 
and  have  dealings  also  with  many  Lanca- 
sliire  engineering  firms,  tell  me  that  in 
spite  of  all  the  black  clouds  they  are 
optimists,  and  believe  a  big  revival  will 
come  as  soon  as  the  engineering  battle  is 
settled.  An  old  employer-traveller,  who 
spends  three  days  each  week  doing  the 
round  of  Lancashire,  told  me  that  every- 
where he  finds  the  textile  engineering 
firms  full  up  with  work  and  out  of  stocks 
of  tools,  files,  etc.  But  at  present  they 
'.vill  only  buy  for  current  needs. 

Vickers  Ltd.,  at  Sheffield  and  Barrow, 
are  showing  marked  enterprise  in  direct- 
ing their  great  skill  and  resources  to 
peace  products,  now  that  their  armaiuent 
enterprise  is  scarcely  called  for.  They 
are  developing  as  a  special  line  the  manu- 
facture of  oil-well  drilling  plant  and 
equipment.  Since  the  war  considerable 
experinients  have  been  made  to  arrive  at 
the  best  slandaid  of  steel  for  the  tools  and 
(hills,  with  the  result  that  their  success 
under  tests  has  been  gr(\it,  and  thev  are 


doing  business  witli  the  lioumaii 
Argentine,  Serl)iaii,  Tiinidad  and  1) 
East  Indies  oiffitdds. 


BIRMiNCHAM.  1 

(From  Our  Own  Corresponijent  j; 

There  is  little  change  in  the  positlii 
created  by  the  engineering  dispute.  Wb';, 
apart  from  the  various  wagon  compaui,, 
none  of  the  works  have  been  stopped, 
have  been  very  heavily  hit,  and  in  xiie 


.d 


of  the  big  factories  there  have  been 
few  workers  apart  from  the  stalf 
apprentices. 

There  has  been  considerable  impi 
ment  in  the  Birmingham  brass  trade  if 
late,  and  it  is  claimed  that  this  tencle 
is  likely  to  continue.      Years  ago  Ii 
was    one    of  the  great   markets  ot 
Birmingham  brass  trade,  but  of  late  ■ 
little  has  been  done  there.    Even  In 
however,  is  now  coming  into  the  nia" 
for  goods  turned  out  in  Birmingham, 
some  of  the  other  markets  are  very  iii 
more  active  than  they  have  been  of  l.i 
It  is  rather  leniarkable  that  brass  -h 
rolled  abroad  are  still  being  imported 
Birmingham  to  be  used  in  connection  v 
the  better  grade  of  stampings. 

I  understand  that  the  employers  in 
Biiniingham     sheet-metal     trades  ' 
withdrawn  their  lock-out  notices,  and 
the  trade  unions  have  agreed  that  the 
employed  by  them  shall  continue  at 
so  long  as  the  existing  working  conditljas 
are  maintained. 

The  annual  meeting  of  the  Birminj  m 
gun  trade  was  not  a  very  festive  f unct  tt. 
and  apparently  the  industry  is  n.)i8s 
flourisliing  as  its  members  would  likto 
see  it.  As  a  matter  of  fact.  G  ov  em  Hint 
edicts  and  enactments  have  hit  this  t  ie 
very  hard  indeed,  and  the  memjw 
thereof  would  willingly  see  less  ir 
ference  and  more  encoiiragement. 


BARROW. 

(From  Our  Own  Correspondent., 
The  AVest  Coast  hematite  pig  iron  t  fie 
is  still  in  the  comparativelv  favour |e 
position  of  not  having  been  ol)liged|b 
dispense  with  a  single  one  of  the  K 
furnaces  which  were  active  when  Be 
engmeerinji'    lock-out     commenced.  «t 


business    is    at    a    very    low   ebb,  lid 
although    iicently     there    has  bee 
moderate  improvement  in  foreign  on; 
output  would  have  had  to  be  reduced' 
for  the  continuous  demands  of  local  s{. 
makers.  Indeed,  the  smartening  up  wicb 
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J  taken  place  in  Continental  trade  has 
^,!n  very  largely  discounted  by  a  further 
ij  ling  off  in  the  calls  from  Scotland.  A 
V  y  satisfactory  feature  of  the  position  is 
t' t  for  the  first  time  since  before  the  war 
([ [uiries  from  abroad,  which  \ised  to  yield 
<Hi  a  considerable  volume  of  business  to 
district,  are  showing  a  marked 
i  ilency  to  increase,  and  the  feeling  is 
]|  valent  that  later  on  orders  for  export 
■kl  be  numerous.  While  Scottish 
i[nands  have  been  declining,  the 
/dlands  continue  to  do  a  fair  amount  of 
'Isiness  with  local  makers,  and  it  is  yet 
iieved  that  the  end  of  the  shipbuilding 
?M  engineering  trouble  will  be  seen 
{thout  the  necessity  of  having  to  damp 
("i\'n  a  solitary  furnace.  Bes.semer  mixed 
[  mhers  are  still  cjuoted  at  £4  18s.  6d. 
■i '  ton  at  works,  and  ferro  manganese, 
'  dch  is  being  used  almost  exclusively 
'  meet  American  needs,  remains  :it 
|.4  10s.  per  ton.  At  the  steelworks 
:i*:ivity  keeps  on  the  slack  side.  Output 
jdominated  by  railway  material,  much  of 
I'lich  is  going  abroad. 
I  The  April  ascertainment  of  the  price  of 
i'xed  numbers  of  hematite  pig  iron 
!<>ws  a  reduction  of  Is.  3d.  per  ton  from 

previous  month,  the  actual  figure  being 
I]  18s.  6d.  per  ton.  Furnacemen's  wages 
l^cordingly  fall  li  per  cent,  and  stand  at 
j  per  cent  above  standard. 
:The  death  has  taken  place  of  Mr.  C.  (j. 
i>berton,  O.B.E.,  manager  of  the  marine 
:  gineering  department  and  one  of  the 
ilest  officials  on  the  staff  at  Messrs. 
[ickers'  Barrow  establishment.  Mr. 
oberton  was  born  in  Glasg-ow  and  com- 

snced  his  engineering  career  there.  He 
line  to  Barrow  32  years  ago.  For  many 
[  ars  he  has  been  closely  identified  witli 
i  ecial  work  at  Messrs.  Vickers'  in  con- 
l  ction  with  the  development  of  the 
;  ternal-combustinn  engine. 


i'  SOUTH  STAFFORDSHIRE  AND 
<  WORCESTERSHIRE. 

!'  (From  Our  Own  Cokrespondent.) 

f'  . 
The  resumption  of  work  at  the  ship- 

,  lilding  yards  will  have   an  immediate 

I'fect  upon  several  local  industries  such  as 

l\c  chain  and  anchor  trade  of  Ciadley 

*eath  and  Tipton,  the  Darlaston  nut  and 

||3lt  trades,  boiler  making,  etc. 

j  The  improvement  in   the  heavy  edge 

|)ol  trade  is  maintained  and  the  tone  of 

iquiries     gives      ground     for  much 

:)tiniism.      A  few  welcome  orders  have 

"2en  received  from  India,  and  generally 

ae  export  market  is  slightly  better.  An 

icouraging    increase    of     enquiry  for 

mstructional  work  is  reported,  munici- 

iilities  being  among  those  now  seeking 

laterial.    Some  big  orders  for  cast  iron 

ad  steel  pipes  are  on  offer  in  connection 

ith  water  schemes,  sewage  undertakings, 

The    business    is    being  keenly 

'impeted  for. 

^  The  tube  trade  is  at  the  moment  free 
'om  price  restriction,  makers  having  been 
iven  a  free  hand  by  the  Association  to 
Table  them  to  deal  with  the  competition 
hicli  has  sprung  up  from  the  States  and 
anada.  They  are  able  to  buy  iron  strip 
own  to  £11  lOs.  and  steel  strip  at  2hs. 
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below  that  figure,  so  that  the  latter  has  a 
preference,  especially  now  that  price  is  ihe 
ruling  factor.  Business  in  this  trade  is 
stated  to  be  better. 

The  South  Staffordshire  marked  bar 
ruills  remain  poorly  employed,  and  v/ith 
little  business  being  transacted  prices 
remain  firm  at  £13  lOs.  The  ciuotation  of 
£11  for  merchant  bars  is  unattractive,  and 
material  is  changing  hands  only  in  small 
cjuantities.  Tliere  is  keen  competition 
for  the  nut  and  bolt  bar  trade,  the  one 
blight  spot  in  the  iron  market,  and  this 
continues  to  force  down  prices.  There 
has  been  a  further  dro])  of  2s.  Od.  per  ton 
on  the  week,  bringing"  the  price  down  to 
£1U  2s.  (id.  The  Belgian  quotation  of 
£9  6s.  delivered  is  not  preventing  the  sale 
of  iron  by  local  maliers. 

There  has  been  a  very  g-ood  demand  for 
pig  iron  in  the  district  during  the  week, 
and  tonnages  enquired  for  are  considerably 
larger  than  of  late,  amounting  in  some 
cases  to  1,000  ton  lots.  Piices  remain 
firm,  as  they  have  remained  for  several 
weeks  past.  Northamptonshire  forge  is 
£3  10s.  to  £3  12s.  6d.,  foundrv  £4. 
Derbyshire  forge  is  £3  12s.  6d.  to  £3  15s. ; 
No.  3  foundry,  £4  2s.  6d.  to  £4  5s.  at 
furnaces.  Stocks  appear  to  be  quite  small, 
and  any  general  resumption  of  work  in 
engineering  would  be  followed  by  a 
decided  increase  in  buying. 

Steel  prices  remain  firm  with  a  tendency 
to  stiffen.  Billets  are  quoted  £7  15s.  to 
£8  by  local  makers.  Steel  bars  are 
£9  5s.  to  £9  10s.  Plates  and  .sections  are 
unaltered.  The  prices  of  steel  wire  have 
this  week  been  considerably  lowered. 
Mild  steel  wire  in  catch  weight  coils  has 
been  reduced  by  £1  10s.  per  ton,  making 
the  basis  for  bright  £16  10s.  for  sizes  of 
h  in.  to  8  gauge.  There  are  correspond- 
ing reductions  in  other  finishes,  and  reduc- 
tions of  roughly  £1  per  ton  on  all  mild 
steel  wires  cut  to  length. 


WEST  RIDING  OF  YORKSHIRE. 

(From  Our  Own  Corhespondent.) 

As  far  as  the  West  Uiding  of  Yorkshire 
is  concerned,  l)usiness  is  practically  at  a 
standstill  in  the  engineering  industries. 
The  number  of  men  affected  by  the  lock- 
(uit  notices  has  been  very  considerably 
increased,  and  there  has  been  very  little 
enthusiasm  for  a  return  to  work  on  a 
separate  agreement.  The  Budget  proposals 
are  especially  welcome  to  the  engineering- 
trades,  and  while  many  hoped  for  more, 
the  feeling  generally  is  that  under  present 
circumstances  the  Chancellor  has  gone  the 
limit. 

It  is  interesting  to  note  that  in  spite  of 
keen  competition  from  both  x\merica  and 
the  Continent,  Messrs.  William  Johnson 
&  Sons  (I^eeds)  Ltd.,  Armley,  Leeds,  have 
just  secured  a  contract  for  a  large  refrac- 
tory brick  and  block-making  plant  for 
China.  W'e  understand  this  will  comprise 
grinding,  mixing,  automatic  measuring, 
pugging,  and  pressing  plant,  totalling  in 
the  aggreate  about  150  tons  of  machinery. 
Other  contracts  recently  secured  in  this 
area  include  a  5  ton  electric  tipping 
wagon  for  the  Harrogate  Town  Council, 
secured  by  Messrs.  Electromobile  (Leeds) 
Ltd..  and  a  contract  for  gasholder  work 


booked  for  the  Workington  Town  Council 
hy  Mes.srs.  R.  Dempster  &  Son  Ltd., 
Elland. 

The  dangers  arising  from  the  wearing 
of  loose  overalls  was  clearly  shown  at  the 
im[uest  on  one  of  the  employees  of  Messrs. 
■loll!!  Butler  &  Co.  Ltd.,  Starrningley, 
Leeds,  who  recently  met  his  death  while 
attending  a  drilliilj;-  machine  at  these 
vvorks.  It  was  stated  in  the  evidence  that 
while  working  on  the  drilling  machine  his 
clothing  was  caught  in  the  machine  and  , 
the  man  was  pulled  on  to  the  machine 
table,  the  drill  entering  his  back  and 
fracturing  the  spine. 

'Messrs.  John  Pickles  &  Son  (Engineers) 
Ltd.,  Llebden  Bridge,  have  recently  com- 
pleted for  railway  wagon  and  carriage 
work  a  combined  machine  for  boring  and 
mortising.  This  has  four  spindles  for 
boring  and  a  separate  vertical  hollow 
chisel  auger  spindle.  The  machine  has  a 
travelling  table  fitted  with  either  hand  or 
power  feeds,  and  the  whole  is  mounted  on 
a  substantial  baseplate,  making  a  self- 
contained  machine.  Timbers  up  to  16  in. 
square  can  be  worked,  mortises  up  to 
24  in.  square  may  be  cut,  and  holes  up  to 
3  in.  diameter  may  be  bored.  The  length 
of  the  carriage  is  10  ft.  :  ball  and  roller 
bearings  are  employed  throughout  the 
machine  to  minimise  friction. 


BRISTOL. 

(From  Our  Own  Correspondent.) 

The  past  week  has  seen  an  important 
phase  in  the  development  of  the  engineer- 
ing dispute,  and  also  in  the  national  out- 
look in  regard  to  the  Budget  proposals. 

In  the  face  of  keen  competition,  Messrs. 
Charles  Hill  &  Sons,  of  the  Albion  Dock- 
yard, Bristol,  were  able  to  secure  recently 
by  open  tender  the  contract  for  repairing 
the  steamer  Navarchos  G.  Sachtouris, 
formerly  well-known  locally  as  the  British 
steamer  Lord  Broughton.  The  vessel,  a 
stout  steel-built  ship  of  3,200  tons  dead- 
weight, experienced  a  fierce  storm  when 
crossing  the  Bay  of  Biscay  which  lasted 
three  days.  As  an  illustration  of  the 
effect  of  the  vast  seas  it  may  be  mentioned 
that  in  bursting  into  the  forehold  hatches 
the  waves  bent  the  overhanging  steel 
upper  deck  nearly  two  feet  out  of  the 
Iiorizontal.  There  were  many  other 
breakages. 

The  existing  hydraulically-driven  cranes 
on  the  quay  at  a  shed  at  the  Avonmouth 
Old  Dock  are  to  be  replaced  by  up-to-date 
electrically-operated  wharf  plant  for 
handling  cargo.  Four  new  cranes  are  to 
be  provided  of  the  level  Inff'ing,  movable 
type.  The  lifting  capacity  of  the  new 
applances  will  be  30cwt.  It  is  hoped  that 
the  contract  for  the  supply  of  the  four 
new  cranes  will  be  completed  about  five 
months  hence. 

Messrs.  Douglas  Motors  Ltd.,  makers  of 
opposed  twin-engined  motor  cycles,  are 
having  an  attractive  1922  catalogue 
printed  to  draw  wide  attention  to  the 
British-made  motor  cycle,  and  for  this 
purpose  among  those  already  distributed 
are  publications  in  French,  Italian,  Dutch, 
Norwegian  and  Swedish  languages,  and  a 
special  edition  for  our  colonies.  This 
Bristol  firm  follows  up  its  sales  with  a 
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keen  interest  in  repair  work,  and  the  run- 
ning of  machines  of  customers. 

The  Board  of  Directors  of  the  Chag-ford 
and  Devon  Eh'ctric  Light  Co.  announce 
that  they  are  jnepared  to  receive  applica- 
tions for  £8,(H!0  per  cent  guaranteed 
first  mortgage  debentures  in  1,600 
debentures  of  i'f)  each  at  par,  and  o.OOO 
!)  per  cent  cuniuhtHvc  ])reference  shares 
o  £'l  eacli  at  par,  payable  as 
follows :  Debentures,  on  application  per 
debenture  £2  10s.,  on  allotment  £2  10s. 
Preference  shares,  on  application  per 
preference  .share  10s.,  on  allotment  10s. 
The  interest  on  the  debentures  and  on  the 
preference  shares  are  payable  half-yearly, 
and  will  rank  for  interest  and  dividend  as 
from  March  25,  1922. 


GLASGOW  AND  DISTRICT. 

(From  Our  Own  Correspondent.) 

There  is  little  change  to  re])ort  in  the 
iron  and  steel  trades,  and  specifications 
are  very  scarce.  The  steel  trade  in  par- 
ticular is  almost  at  a  standstill,  and 
several  works  in  Lanarkshire  are  likely  to 
close  down  shortly.  Ship-plates  for  home 
use  are  now  at  £10  10s.  and  £9  5s.  for 
export,  but  the  business  is  negligible. 
Boiler  plate  qiiotations  are  still  unchanged 
at  £14  for  home  delivery  and  10s.  less  for 
export.  Pig  iron  is  not  in  demand,  and 
the  10  furnaces  in  blast  are  only  produc- 
ing less  than  half  tlieir  normal  output. 

Tube  makers  are  fairlv  busy  on  foreisrn 
specifications,  and  the  local  bridge  build- 
ing industry  have  also  received  work  from 
the  colonies.  Japan  is  buying  light  steel 
sheets.  Locomotive  makers  have  little  in 
hand  at  present  but  orders  are  expected 
from  the  Continent,  and  the  developmfenf 
of  railways  throughout  India  is  expected 
to  benefit  local  works.  Machine  tool 
makers  report  more  enquiries  of  a 
businesslike  character,  althoucrh  there  is 
a  tendency  to  alter  existing  plant  to  meet 
immediate  needs  rather  than  expend 
capital  at  this  critical  stage.  vSugar 
machinery  makers  are  busy  on  Cuban  and 
Java  schedules,  and  anticipate  more  work 
in  the  coming  summer.  Machine  belt- 
makers  have  only  a  limited  demand  and 
are  working  half-time.  Shipbuilding 
interests  are  meantime  depressed  pending 
a  settlement  of  the  wages  nuestion.  but 
whf^n  this  take«  place  an"  parly  recovery  is 
looked  for.  With  a  limited  demand  for 
hical  industries,  and  the  public  utility 
sp-rvicev  buving-  week  to  week  quantifies, 
the  coal  trade  are  experiencing  a  very  dull 
session  . 

Within  the  nast  few  months  Germany 
lias  been  maVinar  big  effnv+t?  to  sell 
engineering  productions  at  British' makers' 
own  doors,  and  America  if  f>lso  doing-  her 
best  fn  £rain  a  footing.  There  is  there- 
fore little  encoura  ""oment  fnr  emnloyers  to 
ePf'^ct  a  comn-ivivnisie,  whinli  nnder  more 
prosTiprmis  conditions  might  have  been 
expected. 

Tn  most  br'or.^'hes  of  trndn  soiling  prices 
have  -no  st'^bilify  nt  Tire-"'>'>  +  .  heni^"  +he 
iin'^mnl^f  of  two  firni«  nfr*p,.,'j)(y  similnr 
y.-rnd'intions  r>+  prices  diff^-^'no-  "som^+imos 
ao  much  as  ?5  per  rent.  Tho  linuidntinn 
o*"  heavy  cfooVs  n'^counfa  fo-"  tin's.  Vmf  the 
pffect  on  the  buying  public  i^'  bar|  berause 


it  generates  lack  of  confidence  and  the 
liope  that  there  is  still  a  slumpi  to  come. 

Far  from  this  being  the  case,  there  'is 
every  prospect,  once  trade  recovers,  of  a 
stiffeiimg  up  of  values,  in  order  in  some 
measure  to  recoup  for  the  trading  losses 
sustained  during  the  period  of  depression. 


CARDIFF. 

(From  Ox^r  Own  CoRREsroNPENT.) 

At  the  Groesfaen  Colliery  the  Powell 
Duffryn  Co.  is  installing  new  electrical 
winders,  have  remodelled  the  whole  of  the 
machineiy  equipment  and  introducci'  the 
latest  mechanical  devices  for  the  riiUiiig 
and  carrying  of  coal. 

At  the  power  station  at  liargoed, 
Messrs.  Heenan  &  Froude  Ltd.,  of  Newton 
Heath,  Manchester,  have  just  completed 
an  extension,  which  included  the  installa- 
tion of  turbines  capable  of  producing 
18,000  kw.,  and  another  set  of  12,000  kw. 
are  to  be  added  shortly. 

At  Ystrad  Mynach  also  the  Powell 
Duffryn  Co.  are  altering  and  extending, 
and  here  Messrs.  Heenan  &  Froiide  have 
practically  completed  the  erection  of  the 
central  engineering  workshops  of  the  com- 
pany, consisting  of  iron  and  steel 
foundries,  machine  shop,  smith's  shop  and 
boiler  shop.  These  bjiildings  also  con- 
tain the  administrative  offices,  stores,  etc. 

It  is  expected  that  these  new  works 
when  completed  will  iirovide  employment 
for  some  Ihousands  of  men. 

For  a  considerable  time  past  local  ship- 
repairing  firms  have  not  been  enjoying  the 
best  of  times.  Things  now,  however, 
have  improved  a  little,  and  two  of  them 
have  been  successful  in  securing  several 
good  contracts.  The  Penarth  Pontoon, 
Slipway  and  Shiprepairing-  Oo.  (Ltd.) 
have  secured  the  contract  for  the  repair 
of  the  Calcarie.  which  recently  grounded 
on  the  Tuskar  Bank.  It  is  estimated  that 
18  working  days  will  be  necessary  for  the 
work,  which  includes  the  fitting  of  20  new 
plates,  the  removal  and  replacement  of 
60  plntes,  repaii'  to  stern  frame  and  a  new 
pronellor. 

Thp  Hansen  Shipbuildincr  and  Ship- 
repairing  Co.  (Ltd.),  of  Bideford,  have 
secured  the  contracts  for  the  Swanston. 
which  strnndad  at  Plymouth.  This  will 
cost  some  £2,400  and  take  25  working 
days;  and  of  the  Northoua,y,  which 
grounded  outside  Cardiff.  In  this  case 
some  19  workincr  daAs  will  be  necessary 
at  a  cost  of  £1,200. 


UNITED  STATES  OF  AMERICA. 

(From  Ocr  Own  Corresponpent.) 

It  hs  evident  that  the  automobile  busi- 
ness is  jiicking  up.  The  Eastern  Rolling 
Mills  Co.,  BaKiniore,  manufacturers  ol 
sheets  used  largely  Ijy  the  automobile 
trade,  is  now  operating  at  90  per  cent 
capacity,  and  would  be  in  full  operation 
but  for  the  lack  of  available  skilled 
labour.  Then,  too,  the  Ford  ^fotor  Co. 
has  _  announced  that  it  will  break  all 
previous  i)roduction  records  during  May 
with  an  output  of  120.000  cars.  This 
means  that  a  new  car  will  be  made  every 

seconds  during  the  27  eight-hour  work- 
ing days  of  the  month, 


Aeronautical  problems  which  havj 
baffled  the  best  minds  of  the  scienlifii 
world  are  being  solved  with  marke 
success  through  experiments  in  \\ 
laboratories  at  Langley  Field,  Virgiiji; 
under  the  direction  of  the  Nation; 
Advisory  Committee  for  Aeronautic 
Joseph  A.  Ames,  chairman  of  tl 
Executive  Committee,  stated  in  an  addie 
at  the  final  session  of  the  Nation 
Academy  of  Sciences. 

There  are  three  outstanding  probh  u 
in  aeronautics,  Dr.  Ames  said — tlio 
involving  the  discovery  of  a  substita 
for  the  petrol  engine;  determination  of  tl 
shape  and  section  of  a  wing  which  av 
improve  the  performance  of  an  aerophm 
and  the  substitution  for  the  ordiua 
ex])eriments  on  models  of  aerophm 
and  their  parts  of  a  method  gi\u 
complete  information  concerning  full-siz 
machines. 

One  result  of  the  experiments,  h 
Ames  explained,  was  the  satisfacio 
modification  of  the  Liberty  engine,  whi' 
will  enable  it  to  function  by  an  injecti 
of  oil.  This  is  done  by  increasing  t 
size  of  the  piston  to  produce  a  suital 
conipression.  Air  is  then  admitte 
rapidly  compressed,  thus  raising  t 
temperature  sufficiently  to  ignite  the  o 
which'  is  admitted  as  a  jet.  Tt 
advantages  derived  from  this  modificatir 
it  was  said,  were  smaller  weight  of  i 
requirement  and  small  cost,  and  dimir 
tion  of  fire  risk.  , 


In  connection  with  radio  work.  Sec:[ 
tary  Denby  announced  that  the  Bureau  i 
Engineering  of  the  Navy  Department  1} 
finally  arrived  at  a  successful  design  |t 
a  universal  amplifier  for  radio  commuiiii|- 
tion  and  other  similar  purposes. 

While  the  amplifying  qualities  of  u 
three  electrode  vacuum  tube  have  lo  f 
been  known  and  used,  yet  heretofore  ti 
amplifiers  obtainable  would  only  amjill^ 
incoming  signals  over  a  narrow  band  F 
wave  lengths. 

Some  time  ago  the  research  organisati|i 
of  the  Navy  was  directed  to  give  specll 
consideration  to  the  problem  of  a  uuiver  1 
amplifier,  with  the  result  that  Dr.  J.  . 
Miller,  of  the  Navy's  R  adio  Peseaili 
Laboratory  in  AVashington.  recogniijl 
that  the  apjilication  of  certain  princip  3 
would  solve  the  problem,  and  his  thee  r 
in  this  matter  had  been  verified  by  ii 
construction  of  a  six-stage  amplifi , 
which  gives  practically  the  same  anq  ■ 
fication  from  a  lower  limit  of  seveil 
hundred  meters  to  an  upper  limit  in  B 
ueiyhbourhood  of  20,000  meters.  Ts 
radio  industry  is  also  equipjiiug  itself  w  1 
the  commercial  tools  of  the  older  tr:id|. 
The  National  Rndio  Chamber  of  Comnie'8 
wa'^  formed  in  New  York  the  other  diy 
and  about  15  of  the  principal  fiiiS 
euuaoed  in  the  business  are  so  r 
members  of  the  organisation.  ' 

The  projects  Avhich  the  FiMleral  I'oy 
Commission  has  to  pass  u])on  are  becritt 
in£j-  so  numerous  that  only  the  ink 
important  can  he  mentioned  in  these notjw 
For  the  week  the  two  princinal  one*  !♦ 
thp  srrantino'  of  a  license  to  the  Sonth^n 
California  Edison  Co.  for  power  devel:> 
ment  on  Joatjuin  River  at  a  poit 
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jout    45    miles    nortli-east   of  Fresno, 
ilifornia.    The  project  includes  a  con- 
fete  dam  10(1  ft.  in  lieiyht  to  he  located 
1 1  the  river  a  short  distance  below  the 
Impauy's  power  house  No.  8,  recently 
mpleted,    which    was   included    in  its 
I  oject  licensed  by  the  Commission  last 
■ar.    (Project  No.  ()7,  California.)  The 
All  will  form  a  forebay  from  which  water 
ill  he  diverted  through  a  tunnel  21  ft. 
diameter  and  5^  miles  in  length  to  what 
known  as  Big  Creek  Power  House  No.  3 
.  liough  located  on  the  Ran  Joaquin  river). 
},  This  power  house  will  operate  under  an 
.verage  head  of  825  ft.,  and  its  ultimate 
(stalled  capacity  will  consist  of  six  water 
heels  which  are  desig*ned  to  develop  a 
")tal  of  195,000  h.p.    The  power  will  be 
1  elivered    by    means    of    two  parallel 
1 20,000  volt  transmission    lines    to'  the 
Louble  transmission  line  which  furnishes 
■'ower  to  the  City  of  Los  Angeles  from 
j 'ower  Houses  Nos.  1,  2  and  8,  all  located 
1^11  Big  Creek.    Tlie  second  is  the  license 
futhorised  by  the  Commission  on  April  17 
j*!  favour  of  the  Southern  Sierras  Power 
\yO.,  for  a  period  of  50  years,  will  involve 
power    development    on   two  sites,  one 
jinmediately  above  the  other,    on  Snow 
v!reek,  in  Riverside  County,  California. 
,  'he  upper  development  will  consist  of  two 
j-mall  diversion  dams  on  tributaries  of  the 
j!reek.    About  3  miles  of  wood  pipe  line 
ivill  lead  from  the  dams  to   a  common 
I'orehay,  from  which  a  steel  penstock  will 
xtend  to  the  power  house,  to  be  located 

I  )n  Snow  Creek.  Two  thousand  one 
|,,umdred  horse  power  of  water  wheels  will 
'.}e  installed,  and  will_  operate  under  a  head 
iiif  1,838  ft.  The  water  discharged  from 
i  he  upper  power  house  will  be  diverted  by 

I I  dam  into  a  conduit  consisting  of  1|  miles 
':)f  30  in.  wood  pi})e  which  will  lead  to  the 
fiienstocks  for  the  power  house  of  the  lower 

development.  The  installed  ca])acity -of 
jthis  plant  will  be  1,000  h.p.  These  plants 
rffill  he  connected  by  a  short  transmission 
lline  with  the  transmission  svstem  of  the 
|Soxithern  Sierras  Power  Co.  which  supidies 
.the  San  Bernardino  and  Imperial  Valleys 
^jwith  power. 

Perseverance  and  courage,  rather  tlian 
"optimism  or  pessimism,  mark  the  machine 
,  tool  business  of  the  United  States  in  the 
present    state    of   degression,    was  the 
'Opinion  of  August  H.  Teuchter,  i)resident 
of  the  National  ;Machine  Tool  Builders' 
Association,  as  expressed  in  his  address 
before  the  semi-annual  convention  of  that 
:  body  this  week.      It  was  stated  at  the 
'  ('onventioni  that  the  machine  tool  industry 
,  is  one  of  the  last  to  feel  the  revival  of 
business,  since  its  prosperity  is  dependent 
upon  the  demand  for  new  macliinery.  It 
I  was  also  said  that  the  export  business  is 
iiil,_  and  that  the    prosnect    for  export 
business  at  the  present  tiine  is  very  poor. 
Spfakiiig  of  the  recent  merger  of  a  number 
of  the  leading  maidiine  tool  manufactur- 
ing companies  of  the  countrv.  under  the 
,  name  of  the  American  Machine  Tool  Cor- 
poration,   H.     W.    Breckenridge,  vice- 
president   and  general  manager    of  the 
Colburn  Machine  Tool  Co.,  of  Cleveland, 
oiie  of  the  concerns  involved,  said  that 
without  doubt  the  merger  is  the  largest 
that  has  ever  been  effected,  and  that  the 
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consolidation  of  these  firms  would  effect 
a  great  stabilisation  of  the  machine  tool 
industry  of  the  country. 


Mr.  Arthur  Balfour,  of  Sheffield, 
arrived  in  this  country  this  week  to  again 
appear  before  a  committee  of  Congress, 
the  Senate  Committee  this  time,  to 
protest  against  the  imposition  of  an 
excessively  high  tariff  on  the  importations 
of  tool  steel,  etc.  It  is  said  that  he  will 
call  attention  to  the  fact  that  American 
producers  supply  98  per  cent  of  the  fine 
steels  used  in  this  country,  and  that  there 
is  no  real  danger  of  unemployment  in  the 
United  States  steel  plants  because  of  what 
little  foreign  steel  might  enter  the 
country.  Meantime  the  Senate  seems 
determined  to  make  nearly  all  round 
advances  on  the  high  duties  already  fixed 
in  the  Bill  as  it  has  passed  the  lower 
House,  although  Senator  McCumber,  the 
majority  leader,  in  introducing  the 
measure,  confessed  "  that  of  all  times  in 
our  history  this  is  the  very  worst  time  to 
formulate  and  put  into  effect  a  new  tariff 
measure." 


Prices  of  pig  iron  again  are  up  2  dols. 
i(y  3  dols.  a  ton  this  week,  but  this  rise 
has  been  attended  by  a  slowing  down  in 
the  volume  of  transactions.  The  advance 
in  the  /ron  Ttade  Review's  compo;-ite 
market  average  of  14  iron  and  steel 
products  this  week  is  69  cents  per  ton  to 
35.44  dols.  This  represents  an  increase 
of  2.64  dols.  per  ton  from  the  low  point 
of  the  market  one  month  ago.  The  com- 
posite in  April.  1913,  was  27.74  dols. 


Solving  a  problem  that  has  puzzled 
experts  since  electricity  was  first  put  to 
commercial  use,  George  Sperti,  a  student 
in  the  Engineering  College  at  the 
University  of  Cincinnati,  has  perfected  a 
meter  which  not  only  measures  current 
producing  power  but  also  current  lost  in 
transmission. 

Wliile  the  meter  has  not  yet  been 
patented,  the  Westinghouse  Electric  Co. 
thinks  so  much  of  it  that  it  has  paid 
Sperti  for  an  option  on  the  device  and  has 
agreed  to  give  him  50,000  dols.  for  the 
American  rights  to  it  as  soon  as  the  patent 
is  granted. 

Charles  P.  Steinmetz  has  estimated  that 
the  meter  will  save  100,000.000  dols.  in 
electrical  current  in  the  United  States 
each  year. 


AUSTRALIA. 

(Reuter's  Engineering  Service.) 
Hydro-electric  Schemes  in  New 
Zealand. — In  a  recent  statement  the  New 
Zealand  Minister  of  Public  Works 
explained  the  position  of  the  development 
of  hydro-electric  power  in  the  Dominion. 
With  regard  to  the  three  main  sources  of 
supplv  in  the  North  Island,  the  Minister 
stated  that  at  Mangahao  they  were  pro- 
ceeding at  once  with  the  development  of 
24,000  h.p.,  which  he  anticipated  would 
be  readv  by  the  end  of  1923.  At 
Waikaromoana  1,000  h.p.  was  in  course 
of  construction,  but  he  was  of  the  opinion 
that  until  the  general  financial  position  of 


the  Dominion  became  clearer  the  main 
development  at  this  station  would  be  held 
over.  The  Minister  stated  also  that  he  did 
not  consider  that  the  Arapuni  scheme 
should  be  proceeded  with  until  sufficient 
financial  provision  was  assured  to  enable 
the  work  to  be  completed  in  the  shortest 
reasonable  time,  and  that  this  time  should 
be  limited  to  five  years  in  order  to  limit 
the  payment  of  interest  ou  the  capital 
involved.  The  Minister  also  pointed  out 
that  materials  and  costs  show  a  doAvn- 
ward  tendency,  and  that  it  is  unlikely  that 
the  rate  of  interest  on  borrowed  monej' 
will  remain  at  its  present  high  level  for  a 
long  ])eriod  of  years.  He  was  of  the 
opinion  also  that  in  view  of  the  importance 
of  this  scheme  all  smaller  schemes  in  the 
Auckland  district  should  be  put  on  one 
side.  With  regard  to  the  Public  Works 
Department's  expenditure  on  hydro- 
chM  tricity ,  the  Minister  stated  that  this 
was  now,  and  will  be  for  the  next  three 
years,  approximately  our  times  the  rate 
of  expenditure  in  any  previous  year,  and 
a  list  of  commitments  was  given  totalling 
upwards  of  £3,500,000  foi'  developments 
to  the  end  of  the  year  1923-24. 

I/TGHTiNG  ON  R.VTLWAY.s. — Electric 
lighting  in  the  carriages  of  trains  on  the 
Victorian  Railwavs,  which  hitherto  has 
been  confined  tO'  the  electiified  portions  of 
the  suburban  system,  is  being  extended  to 
the  country  trains.  Gradually  all  the 
carriages  on  the  rural  systems  will  be 
fitted  with  accumulators.  The  Queensland 
Government  will  pu.sh  on  with  the  con- 
struction of  a  railway  line  to  serve  the 
Mt.  Oxide  area  as  soon  as  it  receives 
information  that  sufficient  money  has  been 
secured  to  take  up  debentures  to  the 
amount  approximating  the  cost  of 
construction.  Important  suggestions 
were  contained  in  a  re])ort  recently 
nresentcd  to  the  New  Zealand  Minister  for 
Public  Works  bv  a  conference  of  Public 
Works  engineers.  One  of  the  matters 
discussed  was  the  substitution  of  roads 
for  branch  railway  Hne^s.  The  conference 
thought  that  when  main  lines  of  railwavs 
were  being  laid  out.  attention  should  be 
given  to  the  provision  of  roads  that  would 
serve  to  feed  the  railway  and  give 
adeouate  means  of  communication  to  the 
settlers  back  from  the  line.  The  feeling 
of  the  engineers  was  again  the  multiplica- 
tion of  branch  railwavs  in  view  of  the 
development  of  motor  transport. 


CANADA. 

fFiiOM  Our  Own  Corrrspondent.) 

Some  time  ago  the  advertising  of  the 
natural  resources  of  the  Province  of 
Quebec  in  the  trade  nress  of  Canada  was 
referred  to  in  the  Knaineen'yjf/  ]]'ni'lfj. 
The  Minister  of  Public  Works  and  Mines 
of  Novia  Scotia  is  now  following  this 
excellent  exam])le  by  making  known  in 
a  full  page  announcement  in  the  Canadian 
Jo  iiDial  of  Commerce  the  advantages  iSova 
Scotia  has  to  offer.  Among  other  things 
it  is  made  known  that  the  province  con- 
tains numerous  districts  in  which  occur 
various  varieties  of  iron  ore.  practicallv 
at  tide  water  and  in  touch  with  vast 
bodies  of  fluxes,    It  is  also  s?iid  that 
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available  streams  of  Nova  Scotia  can 
supply  at  least  500,000  li.p.  for  industrial 
purposes.  In  view  of  the  movement 
throughout  Canada  to  attract  British 
capital  for  industrial  investment,  it 
occurs  to  your  correKpondent  that  similar 
announcements  in  such  journals  as  this 
would  be  more  effective. 


VaNCOUVEH,    BkITISH     f'OLUMBIA. — Tho 

aerial  tramway  from  the  Premier  Mine  to 
the  dock  at  Stewart,  British  Columbia,  is 
Hi-  miles  in  length,  has  a  drop  of  1,400ft. 
from  leading  to  discharge  terminals,  cost- 
ing 300,000  dols.,  and  has  the  long-est 
travelling  rope  in  the  world — 23  miles 
long.  The  rope  is  operated  by  a  60  h.p. 
electric  motor ;  there  are  153  towers  in  the 
line,  13  tension  stations  and  three  angle 
stations. 


FRANCE. 

(Reuter's  Engikeering  Service.) 
From  Marseilles  to  the  Rhone  by 
Berre  Lake. — After  M.  Millerand  has 
visited  the  Colonial  Exhibition  at  Mar- 
seilles he  will  inspect  the  first  part  of  the 
work  in  connection  with  the  execution  of 
an  ambitious  scheme  having  as  its  object 
the  extension  of  the  port  of  Marseilles  and 
the  linking-up  of  the  docks  with  the 
Rhone  at  Aries.  The  present  port  of 
Marseilles  is  inadequate  for  the  quantity 
of  shipping  using  it,  and  it  was  accord- 
ingly suggested  that  the  docks  might  be 
joined  by  canal  with  the  Berre  Lake,  a 
large  sheet  of  water  some  10  miles  north- 
west of  Marseilles,  of  irregular  shape,  and 
varying  from  six  to  nine  miles  across.  In 
this  it  was  proposed  to  construct  docks  to 
accommodate  shipping  unable  to  enter  the 
regular  port  of  Marseilles.  As  the  scheme 
was  elaborated,  it  grew  ;  a  plan  for  linking 
up  the  Berre  Lake  with  another  sheet  of 
water  known  as  the  Caronte,  and  thence 
by  way  of  a  canal,  with  the  Rhone  at 
Aries,  was  put  forward  and  is  being- 
executed.  It  is  the  first  part  of  the  work 
that  will  be  inspected  by  M.  Millerand. 
The  canal  to  the  Rhone  leaves  Marseilles 
and  follows  the  coast  actually  in  the  sea, 
from  which,  however,  it  is  protected  by 
a  seawall  as  far  as  the  port  of  La  Lave, 
at  Estaque,  after  which  it  pierces  the 
mountainous  chain  of  the  Rove,  a  tunnel 
more  than  fooir  miles  long  and  6G  ft. 
wide ;  it  then  passes  through  a  cutting, 
reaches  the  Berre  Lake,  follows  its 
southern  shores  as  far  as  Martigues, 
thence  it  coincides  with  the  old  canal  from 
Martigues  to  Port-le-Bouo  which,  how- 
ever, is  enlarged  and  joins  the  already 
existing  canal  from  Port-le-Bouc  to  Aries, 
which,  also  much  enlarged  and  improved, 
finally  joins  the  Rhone. 

This  ambitious  scheme,  which  will  link 
up  Marseilles  by  water  with  the  interior 
of  France,  and  provide  new  docks  in  the 
Bene  Lake,  is  practically  completed  ;  tlie 
Rove  tunnel  is  finished,  and  the  new  port 
of  Caronte  is  being  constructed.  In  two 
years'  time  barges  will  be  able  to  go  direct 
from  Marseilles  to  Aries,  and  thence  up 
the  Rhone.  This,  however,  is  not  all;  it 
is  proposed  to  make  the  Caronte  and  Berre 
lakes  acccssibh^  io  large  sea-going  vessels. 
For  this  it  will  be  necessary  to  make  Ihe 


waterway  from  Port-le-Bouc  to  Martigues 
deeper,  the  entrance  to  the  Berre  docks 
being  via  Port-le-Bouc  in  order  to  avoid 
the  Rove  tunnel.  It  is  estimated  that  this 
part  of  the  work  will  take  from  five  to  six 
years,  but  when  it  is  completed  Mar- 
seilles, with  its  inland  docks,  will  be  one 
of  the  largest  ports  in  the  v/orld. 

Lake  of  Geneva. — The  Jout  nee  Indus- 
trielle  learns  from  Geneva  that  a  confer- 
ence, dealing  with  the  control  of  the 
waters  of  the  Lake  of  Geneva,  having  been 
arranged  for  this  spring'  between  the  Con- 
federation and  the  cantons,  negotiations 
may  shortly  be  resumed  with  France 
toxiching  the  development  of  the  navigable 
way  of  the  Rhone  between  Marseilles  and 
Geneva.  Three  projects  have  been  sub- 
mitted in  this  connection,  each  of  which 
involves  the  piercing  of  a  tunnel  under  the 
right  bank.  The  Narutowicz  plan,  put 
forward  by  the  town  of  Geneva,  provides 
for  the  increase  of  the  maximum  carrying- 
off  capacity  of  the  outlet  from  600  cubic 
metres  per  second  to  1,200  cubic  metres 
per  second,  thus  reaching  the  normal  con- 
tribution in  flood  time  of  the  streams  flow- 
ing into  the  lake.  The  experts  Collet, 
Imbeaux,  Narutowic:5  and  Schatti  have 
planned  a  tunnel  in  three  parts,  the  two 
lower  seiwing  to  draw  off  flood  water  and 
the  upper  being  used  for  navigation  and, 
exceptionally,  for  the  evacuation  of 
extraordinary  floods.  The  experts 
Bernouille,  Van  Bogaert,  Luchinger  and 
Sahouret  propose  one  tunnel  for  naviga- 
tion and  another  to'  drain  off  water. 


ITALY. 

(From  Our  Oavn  Correspondent.) 

A  little  more  activity  was  noted  on  the 
Italian  metal  market  during  the  latter 
part  of  April,  many  consumers  having 
exhausted  their  stocks,  whilst  others 
passed  orders  fearing  a  heavy  increase  in 
prices.  Many  new  engineering  concern ■■ 
have  also  been  founded,  and  all 
shares  in  engineering  works  have  been 
steadily  increasing.  The  shares  of  the 
Fiat  Motor  Co.  remained  unchanged, 
although  this  important  firm  had  to 
dismiss  many  more  workpeople  owing  to 
the  scarcity  of  orders. 

The  International  Railway  Congress  at 
Rome  has  been  very  well  attended,  and 
reduced  railway  fares  were  arranged  by 
the  State  railways  for  this  conference. 

The  new  Industrial  Fair  at  Milan  also 
attracted  visitors  from  all  parts,  and  the 
engineering  industry  was  well  repre- 
sented. 

As  in  many  other  coimtxies  at  the 
present  time,  there  is  a  curtailment  of 
.'^hipping  activities.  This  is  evidenced  by 
the  fact  that  the  number  of  steamers  now 
held  up  amounts  to  152. 


been    postponed    until    July    31,  l!i 
Offers  received  before   April  30  wil 
returned  in  order  that  they  may  be 
presented  before  .July  31. 


(Rkuter's  Engineering  Service.) 

Electkification  of  Bolocjna-Vknice- 
Monkalconk  I;iTNE. — Tile  Slate  Pailways 
announce  that  the  limit  of  the  period  for 
the  n'c('i)lion  by  (he  administration  of  the 
railways  of  tendeis  for  the  electrification 
of  the  Bologna-Venice-Monfalcone  line, 
fixed  previously  for  April  30,   1922,  has 


SWEDEN. 

(Rkuter's  Engineering  Service. 

Star     C(  )xi'  k  a-P  uoi'E  r.LER . — The 
genske  Danipskibsselskab  has  informei 
Star  Contra-Propeller  Ltd.  that  the  v 
iiig    results    obtained  with   the  co 
pro])eller  on   the  steamer  ]SFei)tun  ai 
conformity  with  the  results  of  the 
trips.      With  the  same  consumptio 
coal  as  before  a  greater  speed  of  ha 
knot  was  obtained,  or,    with   the  ■ 
speed,  as  before  the  contra-propeller 
mounted,  a  saving  of  coal  amountin 
rather  more  than  20  ner  cent  wa'j  effe 
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GZEGHO-SLOVAKIA. 

(Reuter's  Engineering  Service/ 

Engineering  Strike. — The  indust 
struggle  for  cheapening  the  cost  of  proi 
tion  in  Czecho-Slovakia  was  intens 
recently  by  the  declaration  of  a  strik 
engineering  works  throughout  \^ 
Bohemia,  including  Prague.  Thirty-c 
establishments  have  closed  down,  all 
ing  nearly  40,000  workmen, 
employers  are  determined  to  lower  wi 
by  10  per  cent,  while  the  employee 
demanding  a  sliding  scale  according  tc 
index  figure  of  the  cost  of  living. 


ARGENTINA. 

(Reuter's  Engineering  Service 

New  Roads  in  Argentina. — It  has  1 
decided  to  proceed  with  an  extensive  r 
building  programme  in  Argentina,  U. 
carried  out  within  the  next  two  or  t 
years,  and  in  connection  with  which  1: 
quantities  of  material  and  road-mal 
machinery  will  be  required.  The  un 
taking  is  the  outcome  of  a  strong  aj 
tion  on  the  part  of  an  association  for: 
improvement  of  public  thoroughfares  ' 
a  view  to  increase  the  import  of  lo; 
and  motor  trucks  for  haulage  purjic 
especially  in  connection  with  agricultj 
During  the  next  month  (May) 
Argentine  Road  Congress  will  assemb 
Buenos  Aires,  and  is  expected  to  stimi] 
fresh  interest  in  this  undertaking.  : 
Argentine  Director  c)l  Navigation 
Ports  has  been  allotted  a  sum  of  1,400 
pesos,  one  half  of  which  sum  willlbe 
expended  upon  the  construction  of  'w 
concrete  docks  and  warehouses  at  eac 
the  Parana  river  ports  of  Baradero 
Villa  Constitufion,  for  the  accommoihi 
of  river  boats.  Owing  to  the 
variation  in  the  height  of  the  Pafea 
river,  Argentina,  at  different  seasoniof 
the  year,  and  the  high  cost  of  keepinsithe 
port  dredged  of  the  large  quantitie  of 
mud  brought  down,  which  cause  se')U3 
detriment  to  steamshij)  transport,  the 
Public  Works  Department  have  authosed 
the  construction  of  a  floating  docliat 
Bella  Vista,  in  the  Province  of  Gorriei'jes. 
Should  the  enterprise  i)rove  succef*ol, 
other  docks  of  a  similar  nature  v.  i  he 
con.structed  at  different  points. 
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ITHE  SPEARING  WATER-TUBE 
BOILER. 

ALTHOt'GTi  the  water-tulje  l)niler  is  over 
l50  years  old,  it  is  only  within  the  last  20 
ivears  or  so  that  it  has   been  extensively 


ENGINEERING    WORLD . 

larger  in  area  than  is  usually  the  ease,  a 
feature  which  increases  the  safe  and 
steady  steaming-  capacity  of  the  boiler. 

Tlie  reservoir  mud  drum  has  to  be  con- 
sidered in  connection  with  the  doiwncome] 
l)ipe  whicli  leads  to  it  from  the  circulation 
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|iiised.  The  growth  of  electric  ])ower 
stations,  the  increase  in  the  speed  and  size 
I  of  steamships  and  other  conditions,  created 
'  a  demand  for  l)oilers  more  flexible  and  of 
I  greater  capacity  than  the  older  types. 

)]  The  Spearing  boiler  is  not  a  new  boiler ; 
i  indeed,  it  is  some  12  years  since  the  first 
I  boiler  was  made,  but  many  improvements 
have  been  incorporated  since  then.  The 
chief  interest  at  the  present  time  lies, 
I,  perhaps,  in  the  arrangements  which  are 
^  being  made  to  establish  manufacture  on 
[,  an  adequale  scale.  A  controlling  interest 
i(  in  Messrs.  Tinkers  Ltd.,  Hyde,  near  Man- 
it  Chester,  has  been  ac([uired,  and  the  works 
p,  will  shortly  be  enlarged  to  double  their 
^1  former  capacity. 

I  There  are  two  types  of  Spearing  boilers, 
i-  the  first  with  a  longitudinal  drum,  and 
the  second  with  a  cross  drum.  The  first 
type  is  adopted  for  smaller  sizes,  and  the 
latter  for  boilers  of  larger  capacity.  Both 
are  of  the  seidioiial  header  class,  and  the 
main  distinctive  features  common  to  both 
are  (1)  tlie  dowiicomer  i)ipes;  (2)  the 
reservoir  mud  drum  ;  (3)  the  enlarged 
nipples;  and  (4)  the  straight  headers. 

Taking  the  last  first,  the  headers  are 
straight,  rectangular,  and  larger  in  area 
than  usual  by  40  per  cent.  Straight 
headers,  it  is  cdaimed,  have  the  advantage 
of  affording  freer  circulation  to  the  steam 
and  water,  and  of  being  more  easily 
cleaned  than  the  sinuous  type.  As  it  is 
not  necessary  to  sti'eti  h  the  material  in 
construction  to  tlie  same  degree  as  in  the 
sinuous  headers,  the  thickness  of  straight 
headers  is  more  uniform.  Further,  it  is 
a  simple  matter  to  make  the  joints 
between  the  straipht  headers  airtight. 
The  headers  are  connected  to  the  drums 
by  nipple  tubes  v/hich  are  28  per  cent 


Willi  Steel  KcDiiniiiist'r  at  Electric  Li^lit  Station. 


Spearing  Cross  driini  Tv  |,e 


drum.  The  function  of  tliis  pipe  is  to  secure 
positive  circulation  from  the  main  steam 
and  water  drum  through  the  mud  drum  to 
the  headers  and  tubes.  Usually  the 
internal  diameter  of  the  downcomer  pipe 


19 


is  about  8 in.,  so  that  the  risk  of  choking 
by  deposit  or  incrustation  is  altogether 
negligible.  Each  pipe  is  solid  drawn  and 
is  flanged  at  each  end,  so  that  it  may  be 
bolted  to  stand  pipes  riveted  to  the  steam 
drum  and  mud  drum  respectively.  This 
arrangement  enables  the  downcomer  pip? 
to  be  readily  detached  if  necessary. 

By  means  of  the  downcomer  pipe  all 
the  water  is  circulated  through  the  mud 
drum,  which  collects  and  retains  deposit 
which  would  otherwise  be  distributed 
through  the  headers  or  on  the  steam 
generating  surfaces.  The  mud  drum  is  of 
amjile  size  and  is  easily  accessible  for 
cleaning.  The  water  flows  from  it 
through  short  connecting  nipjdes  to  the 
back  headeis,  and  this  arrangement 
provides  a  full  sup])ly  of  water  to  the 
bottom  rowsi  of  tubes  first.  Again,  the 
flow  is  upward  and  onward.  As  the  tubes 
nearer  the  fire  play  the  larger  part  in 
steam  generation,  the  correct  mode  of 
water  supply  is  of  gTeat  importance. 

In  the  longitudinal  drum  type  the 
headers  are  connected  to  the  drum  by 
curved  nipples  directly  expanded  into 
holes  in  the  drum.  These  holes  are  com- 
pensated for  by  a  doubling  plate,  thus 
avoiding  the  weakness  of  a  cross-box  with 
r  large  opening  in  tlie  shell  and  a  con- 
sideiable  fit  surface.  In  the  Speaiing 
boiler  the  water  tubes  are  staggered  about 
1  ill.,  the  advantages  of  this  lelalively 
small  stagger  being'  that  it  facilitates  the 
removal  of  soot  by  blowers. 

It  is  contended  that  the  general  design 
tt\'  (he  boiler  ensures 
a  free,  natural  and 
positive  ciiculation, 
and  this,  with  the 
ample  steam  and 
water  capacity,  en- 
ables the  boiler  to 
respond  readily  to 
(;vei  load  demands. 

With  regard  to  the 
headeis,  these  are 
solid  drawn  from  mild 
^tecl,  arid  except  in 
boilers  for  the  lowest 
]:ressure,  they  are 
all  fittecl  with  inter- 
nal cajis.  In  assem- 
bling the  tubes  into 
the  headers  the  end  of 
(>a(di.  tube  is  placed 
in  position  and  is 
expanded  until  it 
makes  (dose  contact 
with  the  circumfer- 
once  of  the'  hole  in 
the  header.  Tlie  heads 
of  the  tubes  aie  bell- 
mouthed  by  means 
of  a  pneumatic  tool, 
so  that  any  tendency 
for  the  tube  to  draw 
out  is  efficiently 
<  he"i'l<ed. 

With  fuitherrefer- 
eiwe  to  the  Hyde 
factory,  in  addition 
to  tire  main  shop 
there  is  the  fitting 
shop  where  all  the 
small  component  parts  are  drilled.  The 
equipment  in  the  main  shop  includes  a 
hydraulic  riveting  machine  capable  of 
exerting  pressure  up  to  150  tons,  while  in 
the  fitting  -hop  are  many  modern  machines. 


Caparity,  11.000  1b.  per  iiour. 
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COUNTRY  HOUSE-LIGHTING 
SETS. 

It  is  now  «ome  yeai-s  since  tlie  vast 
potentialities  of  the  British  market  for 
small  electric-lig-htiug-  plants  Avere  ascer- 
tained and  develoi)ecl  by  wide  and 
judicions  adA-ertising,  but — satisfactory 
as  the  development  has  been — it  cannot  l)e 
said  to  have  been  carried  out  to  the  full 
extent  possible,  as  up  to  quite  recently 
the  prices  asked  for  any  of  the  better- 
known  electi-ic-lig'hting'  sets  have  been 
handsome  ones,  when  considered  on  the 
weight,  horse-i)Ower,  and  ampere-hour 
capacity.  It  is  anticipated,  however,  that 
the  material  reductions  in  price  which  have 
been  made  during  the  past  twelve  mouths 
by  almost  all  ]?ritisb  makers  will  have  the 
effect  of  opening  u])  what  is  practically  a 
new  field  for  these  plants  among.st  a  class 
of  customer  of  much  smaller  means. 

Generally  speaking,  the  English  and 
American  sets  (which  haA-e  divided  this 
market  between  them  in  the  past)  may  be 
classed  into  two  camps,  the  formei'  as  a 
rule  concentrating  upon  a  fairly  slow- 
speed  engine,  with  a  weight  per  horse 
power  in  accordance  with  the  usually 
accepted  practice  in  this  country,  the 
plants  being  now  more  frequently  of  the 
ordinary  hand-operated  type  thian  the 
automatic.  American  practice  may  be 
said  to  generally  favour  an  engine 
running  at  a  much  higher  speed,  with  a 
consecjuent  reduction  in  the  size  and 
weight,  while  the  switchboard  most 
generally  favoured  by  makers  on  the  other 
side,  of  the  Atlantic  is  undoubtedly  the 
semi-automatic,  which  jirovides  for  the 
staiting  of  the  engine  by  allowing  current 
from  the  battery"  to  motor  round  the 
dyiuimo  until  the  engine  fires  and  picks 
up  speed. 

The  design  of  country  hou.se-lighti'Bg 
sets  seems  now  to  have  settled  down  to 
well-recognised  standards,  and  it  is  seldom 
that  any  strikingly  novel  features  aie 
(leveh)ped.  but  the  semi-automatic  switch- 
board which  forms  part  of  the  set  made 
by  the  Alden  Engine  Co.  Ltd.,  in  Oxford, 
has  a  certain  number  of  features  which 
differ  from  the  usually  accepted  standard 
for  small  plants.  Briefly,  the  sets  are 
made  in  four  sizes:  — 


Model.     Capacity.  Vi.ltas^e.  Battery.  Rated  No. 


kw. 

amp.  li. 

of  lights. 

"  A.  " 

a 

4 

2o 

120 

30 

"  B" 

U 

f)() 

120 

fiO 

"  p  " 

2" 

50 

200 

100 

2 1 

100 

120 

130 

The  engines  employed  in  the  above  sets 
are  of  the  vertical  paraflfin  type,  but 
running  at  comparatively  slow  speeds  of 
500  to  GOO  revolutions  per  minute,  making 
them  suitable  for  general  work,  in  addition 
to  generating.  The  usual  arrangenuMit 
is  a  belt  drive  to  the  dynamo,  though  as  an 
alternative  the  generating  sets  can  be 
su])])lied  direct-(^oupled.  The  capacity  of 
the  batteries  is  at  lO-liour  rate  down  to 
rSf)  volts.  The  glass  boxes  have  open 
tops,  and  the  plates  are  Plante  type. 

The  Alden  plants  are  supplied  either 
hand-operated  or  semi-automatic,  tlie 
makers  favouring  the  former  method;  but 
their  semi-automatic  board  differs  appreci- 
ably from  the  usual  run  of  such  boards 
with  rather  a  meagre  equipment  of  instru- 


ments, m  that  it  embodied  quite  as  full  a 
range  of  instruments  as  a  1iand-operated 
board,  viz. : — 

3]  in.  dial  ammeter  (charge). 

Ditto.  (^discharge). 
Voltmeter. 

Two-way  and  "off"  voltmeter  switch. 
Six- way  regulating  switch  (charge). 

Ditto.  (discharge). 
S.P.  dynamo  switch  and  fuse. 
vS.P.  lighting  switch  and  fuse. 
Shunt  regulator. 
Semi-automatic  -.farting  switch. 


1.  k.w.  Alternating  Switchboard. 

The  illusi  ration  shows  a  1  kw. 
-•witchboard,  which  is  designed  for  50-55 
discharge  volts.  By  its  means  the  follow- 
ing operations  can  be  performed:  — 

(1)  Charging  the  battery. 

(2)  Starting  the  generating  set  oft  the 
battery. 

(3)  Lighiing  from  the  lialieiy. 

(4)  Simull ani'ous  cliaij^iiig  and  lighting. 

(5)  Direct    lighting    and    power  from 
dynamo. 

To  start  the  engine  from  the  battery, 
both  knife  switclies  ;,!e  closed,  and  the 
left-hand  (cliaigc)  liaHci-y  switch  is  turned 


Lighting  ['lant. 


on  to  the  lop  stud.  Tlie  starting  swilcli 
arm  is  then  moved  slowly  and  steadily  over 
the  contacts  until  it  is  held  by  the  series 
"hold-on"  coil.  The  dynanu),  working 
as  ;i  luoto)',  will  now  begin  to  run,  and 
when  the  engine  picks  up  will  start  to 
charge  the  battery.  When  the  battery 
l)ecomes  fully  charged  the  series  coil 
becomes  demagnetised,  and  allows  the 
startpi'  arm  to  fly  back  to  the  first  stud. 


The  starter  arm  is  fitted  with  a  ph  is 
phor-brouze  brush,  which,  when  the  arm  i 
in  the  "  oft:  "  position,  locates  between  a  ii 
short-circuits  two  brass  studs  conned 
with  the  magneto. 

The  overall  size  of  the  panel  is  21  in.  !> 
10  in.,  and  it  is  mounted  sejiarately  up  n 
an  angle-iron  frame  from  the  floor — in 
upon  the  dynamo  or  engine.  Althonu 
the  range  of  instruments  and  the  me;iii 
of  regulation  on  this  switchboard  are  - 
full,  the  total  price  of  the  set  is  iio 
increased  on  this  account. 


^  UNITED  STATES  ELECTRIC 
VEHICLE  MARKET. 

The  most  interesting  feature  in  conn(  , 
tion  with  electric  vehicles  during  ili 
month  was  the  Electric  Autonmbile  SIkm^ 
which  opened  here  at  the  Edison  slid? 
rooms  on  April  3  and  closed  on  April  1," 
and  which  was  declared  by  the  exhibit :i 
to  have  been  highly  successful. 

Thirty-four  of  the  leading  manufi- 
liners  of  commercial  trucks,  ])assen,<;( 
cars,  industrial  trucks,  material-handliii 
equipment,  batteries,  battery  chargin 
e(|ui])ment;  battery  charging  pluij  = 
meters,  auomobile  accessories,  lubricaii 
and  motorists'  accessories  exhibited  tlie 
products. 

Twf)  exliibits  which  attracted  mih 
attention  A\'ere:-  (1)  The  new  Steinnie 
motor  truck  and  (2)  an  electric  taxica. 
known  as  the  Electrocar,  manufactured  1 
the  Ekctrocar  Corporation.  The  latt 
accommodates  five  persons  in  addition  : 
Ihe  driver;  it  has  an  operating  capai  ii 
of  60  to  70'  miles  on  a  single  batfe 
charge  and  has  a  simple  system  for  a  rap 
change  of  batteries.  j. 

Mr.  Charles  H.  Skinner,  manager  of  ti' 
show,  in  commenting  upon  the  increa.'^i  ■ 
public  interest  in  electric  vehicles,  stat. 
that  185  electric  trucks  have  been  sold  . 
the  Metropolitan  district  alone  sirls 
January  1,  and  that  the  total  sales  in  t'l 
1  nited  States  this  year  show  an  increase  : 
100  ner'  cent  as  comi  ared  with  the  coir  • 
ponding  period  of  1920,  which  Avas  i 
remarkably  good  year. 

An  Electric  Automobile  ShoAv  is  bci  f 
held  in  NeAvark,  N.J.,  this  week.  All  tts 
exhibitors  at  the  NeAV  York  show  av-s 
represented  at  the  Newark  exhibition,  ail 
tlie  heavy  attendance  rei>oited  during  ii 
week  was  indicative  of  the  increa-:iif" 
interest  shown  in  the  advantages  of  el  ■ 
trically  operated  motor  trucks,  pas.seufP 
cars  and  industiial  trucks. — Renter. 


Tractobs  Used  to  Move  H.\y. — In  the  Am  » 
district  of  India  during  the  farm  harvesting  si  a  li 
the  demand  for  transnovt  and  labour  ex^ee'^•^|le 
sup,ply.    It  was  with  this  point  in  view  that  dui« 
November  of  last  year  experiments  were  coiKhrB 
in  drawing  hav  to  tlie  stack  or  hay  press  by  ni  ft 
of  tractors.    The  experiments  were  quite  S'lccifsji 
The  tractor  is  fitted  with  a  long  chain.    Tlii-i  c 
i.s  pulled  round  a.  cock  of  hav.  and  both  ends  of 
chain  are  att.Tched  to  the  drawbar  of  the  tia< 
'I  he  chain  is  lifted  about  1  ft,  from  the  groim  1 
the  tractor  set  in  motion.      The  chain  gradi 
tifhtens  on  the  hay  until  the  wliote  cock  movo.e 
sliding  over  th?  ground  on  its  own  base.     Tht-  s' 
vmiffrl  acco'-din<T  to  the  load,  but  cocks  of  ' 
4  0001b  to  5.000  lb.  can  be  pulled  at  a  fair  w.V. 
pace.    The    svstcm.    besides   being  economical 
a  labour-saving  device,  as  one  tractor  with  1 
men  takes  the  place  of  at  least  15  carts  with  15  "i 
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Inspection  Methods. 


Oil-teuipeied  Steel. — 505.  Connecting' 
S:U. 

'!  Two  or  three  test  piece!>  (tensile)  and 
inpact)  shall  be  provided  for  each  batch  of 
,V)ds  to  be  heat-treated  together,  but  only 
■ne  of  each  shall  be  broken,  unless  subse- 
Ifuent  retreatnient  is  necessary.  Both  ends 
i  f  each  rod  shall  be  Brinelleu. 
J  As  an  alternative,  if  the  section  of  the 
;  od  is  sufKcieut,  a  connecting  rod  repre- 
; anting  a  batch  heat-treated  together  may 
jte  cut  up.  and  impact  and  tensile  test-; 
;'aade. 

;  When  quantities  of  H.T.  stampings  of 
i;imilar  material,  to  same  specification,  and 
|)f  approxinuitely  similar  sections  are 
'iitieat-treated  together,  2  per  cent  of  test 
loieces  shall  be  piovided,  but  if  the  resiilt 
i()f  the  first  pair  of  tensile  and  impact  test 
i  lieces  are  satisfactory,  then  the  batch  of 
!(;tanipings  may  be  passed  on  Brinell  with- 
j^mt  further  test  pieces  being  machined. 

I'Definitions. 

I  The  definitions  presented  below  will  be 
■•jf  use  when  arranging  for  the  normalising 
.lud  heat-treatment  of  stampings  and 
iother  parts. 

i:  With  reference  to  the  upper  critical 
kange  referred  to  in  the  definition  of 
f  ionnalising,  this  is  about  850  deg.  Cen.  foi' 
im  ordinary  carbon  steel  and  820  deg.  (Vn. 
Ivor  nickel  and  nickel  chrome  stocl'^.  This 
['point  should  be  obtained  by  it'lcrcuce  to 
i-the  steel  makers  for  each  case. 
'  (1)  Normalising. — Normalising  means 
;lieating  a  steel  (however  previously 
■'heated)  to  a  temperature  exceeding  its 
upper  critical  range,  and  allowing  it  to 
cool  freely  in  the  air.  The  temperature 
( shall  be  maintained  for  about  15  minutes, 
i^and  shall  not  exceed  the  upper  limit  of  the 
[critical  range  by  more  than  50  deg.  Cen. 
t'  (2)  Anneal i ng .  —  Annealing  means 
'reheating  followed  bv  slow  cooling.  Its 


[  purposes  may  bei :  — 

(a)  To  remove  internal  stresses  or  to 
induce  softness,  in  which  case'  the 
maximum  temperature  may  be  aibitra- 
rily  chosen. 

ih)  To  refine  the  ciystalline  structure 
in  addition  to  the  above  (a),  in  which 
case  the  temperature  used  must  exceed 
the  upper  critical  range  as  in  normalis- 
ing. 

(3)  Hardemn g.  —  Hardening  means 
» heating  a  steel  to  its  normalising  tempera- 
\  ture  aTid  cooling  more  or  less  rai)idly  in  a 
I  suitable  medium,  e.g.,  water,  oil  and  air. 
!■  (4)  Tempering.  —  Tempering'  means 
!i  heating  a  steel  (however  previously 
j  hardened)  to  a  temperature  not  exceeding 
!  its  carbon  change  point  with  the  object 
j  of  reducing  the  hardness  or  increasing  the 
I  toughness  to  a  greater  or  less  degree.  This 
I  operation  may  usually  be  followed  either 
by  slow  cooling  or  water-quenching  with- 
I  out  nifiteriallv  affectins?  the  final  result. 
!  (5)  Ce  mentma.  —  Cementing  means 
[  heating  a  steel  above  its  normalising 
I  temperature  in  contact  with  a  medium 

wh'ch  causes  carbon  to  penetrate. 
1     (6)  Refining. — ^Refining  means  reheat- 
,1 
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ing  a  steel  to  its  normalising  temperature, 
and  is  usuallj'  followed  by  quenching. 

(7)  Maximum  Tensile  Stress. — The 
maximum  tensile  stress  is  the  greatest 
load  sustained  at  any  time  by  the  loaded 
test  piece,  expressed  in  tons  per  square 
inch  on  the  original  area,  of  the  test  piece. 

(8)  Yield  Ratio  or  /Clastic  Ratio. — 
Tlie  yield  ratio  or  elastic  ratio  is  the  ratio 
between  the  ^aeld  stress  and  the  maxi- 
mum tc!) silc  stress. 

(9)  Elongafion. — The  elongation  per 
cent  is  \\\v  difference  beiween  the  original 
and  the  fractured  gauge  length,  expressed 
ns  a  percentage  of  the  original  gauge 
length  of  the  test  piece. 

(10)  Reduction  of  Area. — The  reduction 
of  area  jier  cent  is  the  difference  between 
the  original  and  fractured  areas  expressed 
as  a  percentage  of  the  original  area  of  the 
test  piece. 

(11)  Core. — Tlie  core  of  a  casehardened 
bar  is  tlie  interior  portion  of  the  bar  which 
is  substantially  unaffected  in  comjjosition 
by  the  (  cmcnting  process. 

Hardness  Test. 

Hardness  may  be  defined  as  a  state  of 
rigidness  in  a  metal  which  imparts  to  it 
the  power  to  resist  penetration  and 
necessarily  also  deformation. 

There  are  three  types  of  hardness  tests 
in  use  to-day:  ,The  Brinell  test;  the 
Sicleroscope  test,  and  the  Iludge^Whitworth 
file  lest. 

The  Brinel!  Test. 

Tbe  Brinell  test  is  a  method  for  deter- 
mining the  hardness  of  the  metal.  It 
serves  also  as  a  definite  measure  of  hard- 
ness for  use  in  the  comparison  of  parts 
after  heat  treatment.  The  indentation  is 
formed  by  a  haidened  steel  ball  of  TO  mm. 
diameter  pressed  into  tlie  surface  of  the 
object  under  test.  In  the  formula  P  is 
the  load,  1)  the  diameter  of  the  ball,  and 
d  that  of  the  ball  impression,  and  the 
hardness  number  ('H'l  is  expressed:  — 


H 


-D 
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The  most  important  use  of  the  Brinell 
test  is  to-  check  th(^  heat  treatment  of  forg- 
ings,  for  tlieic  exists  a  more  or  less 
definite  relation  between  Brinell  hardness 
and  maximum  stress  in  tension,  as  shown 
in  t1ie  table  in  Fig.  S. 

The  Brinell  test  should  not  l)e  made 
upon  the  skin  of  a  heat-treated  forcing 
or  stamping,  so  thai  this  skin  should  be 
removed  either  by  wet  grinding  or  by 
filing.  The  Brinell  result  which  would  be 
obtained  from  the  surface  will  diifer  from 
that  which  is  obtained  from  the  machined 
stampina-  owing  partly  to  the  fact  that  the 
skin  of  the  forging  has  been  decarbonised 
during  heat-treatment. 

For  a  steel  of  given  analysis  the  Brinell 
hardness  number  of  a  piece  of  heat- 
treated  steel  varies  Avith  the  ultimate  ten- 
sile stress  obtainable,  b\it  the  Brinell 
valup  obtained  from  a  piece  of  steel  in 
condition  "  as  i-olled  "  or  "as  stamped  " 
is  untrustworthv,  as  the  hardness  of  the 


surface  of  the  steel  may  be  affected  by  the 
amount  of  work  which  is  done  on  it  as  its 
temperature  decreases  in  the  rolls  or  dur- 
ing the  forging-  process. 

For  carbon  steels  the  Brinell  result  on 
a  piece  of  steel  "  as  stamped  "  may  in 
some  cases  be  the  same  as  the  Brinell  re- 
sult which  would  be  obtained  upon  a  piece 
of  steel  in  a  satisfactory  heat-treated  con- 
dition. Hence,  the  Brinell  test  is  of  little 
value  when  used  on  a  carbon  steel  for 
detecting-  stampings  or  forgings  which 
liave  not  been  normalised  or  heat-treated. 

Test  pieces  for  mechanical  tests  should 
be  heat-ireated  with  each  batch  of  stamp- 
ings, and,  in  addition  to  the  tensile  and 
impact  tests  called  for  in  the  specification 
Brinell  tests  should  be  made  upon  these 
pieces.  If  the  tensile  and  impact  tests  are 
satisfactory,  the  Brinell  value  is  used  for 
checking  the  stampings  heat-treated  with 
the  test  piece.  Provided  that  the  test 
piece  and  stampings  have  been  heat- 
treated  at  the  same  time,  and  are  of  the 
same  material,  it  may  be  assumed  that  the 
tensile  strength  of  the  material  in  the 
stamping  bears  the  same  ratio  to  the  ten- 
sile strength  obtained  on  the  test  piece 
as  the  Brinell  hardness  number  in  the 
staniping-s  bears  to  the  Brinell  hardness 
number  on  the  test  piece.  Using  this 
relation  it  will  be  possible  to  work  out 
approximately  the  ultimate  tensile 
strength  of  the  stamping's.  If  the  tensile 
streng'th  calcuated  in  this  manner  satisfies 
the  specification,  the  stampings  may  be 
passed. 

The  Use  of  the  Scleroscope. 

The  scleroscope  is  intended  primarily 
for  the  testing  of  the  hardness  of  surfaces 
by  comparison  with  a  standard,  and  the 
results  of  such  testing  cannot  be  taken 
as  any  indication  of  the  tensile  strength 
of  the  material.  Its  use,  therefore,  is  I'es- 
tricted  to  the  determination  of  degrees  of 
hardness  onlj'  between  parts  of  the  same 
design  when  manufactured  from  material 
of  the  same  chemical  analysis — within 
close  limits. 

Use. — The  following  precaiitions  must 
always  be  taken  in  using  the  instru- 
ment :  — 

(a)  It  is  most  essential  that  each  instru- 
ment should  be  used  under  identical  con- 
ditions, particularly  with  regard  to 
support  and  lighting.  It  is  preferable 
that  the  instrument  should  be  mounted 
on  an  iron  base  such  as  a  surface  plate  ; 
different  readings  can  be  obtained  when 
artificial  instead  of  daylight  illumination 
is  used. 

(b)  The  surface  of  the  article  td^  be 
tested  must  be  polished  and  smooth,  but 
different  methods  of  polishing  may  give 
different  results. 

(c)  If  the  surface  of  the  article  to  be 
tested  is  round,  such  articles  must  be 
rigidly  supported  with  the  axis  of  the 
curvature  directly  under  the  centre  line  of 
the  instrument. 

(d)  The  mean  should  be  taken  of  three 
or  four  readings  in  the  same  vicinity ; 
care  must  be  exercised  to  take  each  read- 
ing in  a  different  place,  as  the  indent^' 
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tion  caused  by  the  falling'  weight  affects 
the  hardness  locally. 

Calibration  of  Instruments. — Standards 
or  figures  established  on  one  instrument 
do  not  necessarily  hold  good  with  another 
instrument.  It  is  desirable,  however,  that 
where  two  or  more  instruments  are  used 
these  should  be  checked  against  one 
another  for  the  purpose  of  establishing 
standard  reference  numbers  for  various 
parts. 

Case-hardened  Material. — In  order  to 
establish  Hie  standard  for  an  article  in 
any  given  i  a-^t'-hardened  material,  cor- 
rectly heal-ti  fated  sam])lcs  must  be  tested 
by  nieans  of  a  hie  or  subjected  to  some 
apjjrovcd  scratch  test,  which  sample 
should  be  marked  and  retained  as  the 
standard  of  reference  for  that  particular 
part. 

The  liaidness  number  obtained  by  each 
individmil  sclerdscope  is  evfali] ished  from 
this  standard,  and'  a  tolerance  of  up 
to +  10  or -10  is  permit  ted,  according  to 
the  nature  of  the  material  and  the  duty  of 
the  part  in  ijuotion. 

The  condition  of  the  core  of  case- 
hardened  parts  may  affect  the  reading 
obtained,  and  it  is  therefore  essential  tluit 
each  batch  of  parts  tested  should  have 
been  previously  api)roved  on  fractur^' 
tests. 

The  following  Kguies  may  be  taken  as 
a  guide  to  the  liaidness  number  and  the 
tolerance  which  may  be  expected  from 
the  following-  grades  of  steel:  — 
Carbon  case-hardened  steel  ..  80+  5-10 
5  per  cent  nickel  case-hardened 

steel    70+10-  5 

5  per  cent  nickel  case-hardened 

steel    fiO+10-  5 


A  NEW  TYPE  BAND  SAW. 


A  BANT)  saw  that  only  requires  a  floor 
space  of  29  in.  by  15  in.  and  can  be  moved 
about  should  be  a  valuable  addition  to 
the  pattern  shop  equipment.  A  portable 
band  saw  of  this  kind  is  being-  placed  on 
the  market  by  an  xlmerican  company,  J. 
D.  Wallace  &  Co.,  Chicago.  It  is 
equipped  with  disc  steel  wheels.  Ball 
bearings  are  fitted  throughout.  Even  the 
upper  and  lower  guides  are  of  the  ball 
bearing-  type,  the  saw  bearing-  on  the 
periphery  of  the  roller.  The  electric 
motor  is  entirely  enclosed,  is  built  into 
the  machine,  and  directly  connected  to  the 
lower  wheel  by  a  gear  and  steel  pinion. 
Both  gears  i-un  in  oil  so  that  a  quiet 
running  and  well  lubricated  machine  is 
assured.  CeJitrif ugal  force  throws  this 
oil  into  the  bearings, 

A  flattened  and  ground  steel  plate  1!)  in. 
by  21  in.  forms  the  table,  which  can  easily 
be  removed.  It  is  mounted  on  a  large 
rocker  bearing-  which  is  adjusted  to  any 
angle  from  45  deg.  to  minus  5  deg-.  An 
indicator  shows  the  angle  at  which  the 
table  is  tilted.  No  special  tools  or 
wienches  are  required  as  all  adjustments 
are  made  by  means  of  hand  wheels  or 
thumb  screws. 

The  height  of  the  machine  is  5  ft.  f)in. 
overall,  and  the  table  is  42  in.  from  the 
flo.'ii.  A  i  h.\).  ball  bearing-  jnotor 
opoati^s  the  saw,  wliich  runs  at  3,150  ft. 
pel-  minute.  The  motor  itself  has  a  speed 
of  1,750  revolutions  poi-  minute. 


Sheet  Material. — ^Scleroscopes  may  be 
employed  for  testing-  the  hardness  of  rolled 
sheet  material  used  for  special  purposes, 
such  as  for  springs,  etc.,  where  the  degree 
of  hardness  is  important.  The  object  of 
such  testing  is  to  augment  other  tests  to 
ensure  that  the  condition  of  the  material 
is  consistent,  and  any  scleroscope  number 
established  for  such  nraterial  must  be 
based  on  an  actual  test  on  a  sample  of 
approved  material  which  should  be  re- 
tained as  the  standard. 

The  author  is  not  aware  of  any  estab- 
lished relationship  between  the  hardness 
values  of  steel  obtained  by  the  scleroscope 
and  the  Brinell  tests,  and  it  is  generally 
considered  that  there  does  not  exist  any 
reliable  relati(jnship  between  the  two. 

Notched  Bar  Tests. 

A  great  uncertainty  has  prevailed  as  to 
the  meaning  and  value  of  the  notched  bar 
test.  It  is  often  stated  that  it  indicates 
nothing  wliich  cannot  be  deduced  from 
the  results  of  the  ordinajy  tension  and 
other  physical  tests. 

The  failure  in  materials"  used  in  high- 
speed machinery  under  repeated  forces  of 
an  impulsive  character,  even  when  such 
mateiial  has  shown  satisfactory  strength 
in  the  static  tensile  test,  has  led  to  many 
attempts  to  devise  a  shock  or  iiupact  test 
which  would  discover  the  inperfection  in 
inaterial  likely  to  fractuie  by  shock. 

It  is  not  necessary,  however,  to  argue 
in  favour  of  the  notched  bar  test,  for  it 
has  become  firmly  established.  It  is 
interesting  to  note  that  this  test  was  stan- 
dardised by  the  German  Association  of 
Testing-  Materials  as  far  back  as  1907. 


Safety  is  assured  by  the  totally  en- 
closed mechanism,  and  it  operates  on  any 
electric  light  circuit,  therefore  it  can  be 
taken  M'herever  it  is  needed.  Extreme 


Fir;.  1. — Showing  position  of  Motor  which 
opci'ales  Saw. 

Fig  2.~Sicle  view  of  tlie  Wallace  Bench  10  in. 
Band  Saw. 


accuracy  can  be  obtained  as  adjustments 
are  easily  made.  The  manufacturers  state 
lhat  it  will  handle  anything-  from  the 
smallest  pieces  of  wood  to  the  hardest 
wood  8  in.  thick. 


It  is  now  generally  accepted  that :  — 

(1)  The  tensile  test,  even  when  ai 
extenscjiiieter  is  used,  does  not  give  au\ 
satisfactory  criterion  for  detecting  tli 
condition  of  the  material  which  gives  L,\ 
values  in  the  notched  bar  tests. 

(2)  A   dang-erous   type   of    brittlenc  s 
occurs  to  a  greater  or  less  extent  in  a  J 
nickel  chrome  steel  which  is  not  reveal 
by  the  ordinary  tension  tests,  but  is  le 
vealed  by  the  notched  bar  test. 

There  are  several  types  of  notched  ba 
testing  machines  working  on  a  simila 
jirinciple,  the  chief  of  which  are:  — 

(a)  The  Izod  pendulum  type. 
(6)  Charpy  pendulum  type, 
(c)  Fremont  falling  tup. 

In  the  table  below  data  are  given  >> 
some  of  the  machines. 

Striking  Strikiiif 
energy    velocity  n 
Type  of  machine.  kg.  m.    per  second 

Chaipy,  jjendui'.um    30       ...  5-3 

Izod,  penlulum    16-6     ...  3-5 

Fremont,  fal'.ing  tup           20  or  60    ...  8-85 

Amsler,  pendulum    30       .  .  4-95 

Guillery,  rotary  flywheel       60       ...  8-85 

It  is  impossible  to  compare  two  stec 
such  as  plain  carbon  steel  and  a  nickt 
chrome  steel  upon  the  basis  of  absolut 
Izod  values  obtained  from  them.  If  sue: 
comparisons  were  made,  the  conclusior 
wotild  be  entirely  wrong  in  many  casc^ 
The  notched  bar  values  obtained  from 
steel  must  be  evaluated  after  taking  inf 
account  the  type  of  steel  on  which  tl 
result  was  obtained. 

Usually  as  the  tensile  strength  increast 
the  notched  bar  value  falls.  This 
usually  provided  for  in  the  specificatioi 


NATIONAL  CHAMBER  OF 
TRADE. 


Some  ;{00  representatives  of  Chambe 
of  Trade  from  all  ])arts  of  the  country  mi 
at  Margate  on  Monday  last  at  the  openiil 
of  the  National  Chamber  of  Trade. 

The  retiring  president,  Mr.  F.  ■ 
Blakemore,  said  he  believed  that  indu 
trially  the  nation  had  "  turned  tl 
corner."  The  streak  of  light  on  tli' 
horizon  12  months  ago  was  rapidi 
developing  into  a  lay  of  hope. 

The  Midland  motor  industry  in  par 
cular  was  booming,  and  unemployme 
figures  were  being  reduced  by  a  thousaij 
a  week.  All  these  things  pointed,  ' 
believed,  to  a  big  trade  revival  at  an  ear 
date  if  the  industrial  disputes  could 
settled. 

(lenoa  represented  a  valiant  effort 
rehabilitate  trade  by  extracting  Euro 
fi-om  the  economic  morass.  Whether  t  ]■ 
conference  succeeded  or  not,  he  believi 
that  the  leaders  of  organised  labour  wi 
believed  that  Russia  was  the  key  to  t) 
industrial  s;ilvation  of  Britain  we' 
doomed  to  disappointment.  The  econon  ; 
hope  of  Biitain  lay  rather  in  the  co- 
centration  of  trade  with  the  Dominions. jly 


Contributions,  correspondence,  and  suggestions  wl 
be  welcomed,  our  desire  being  to  encouragei 
closer  association  between  our  readers  and  o** 
•elves  THE  EDITOR,  | 
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iNE  DRAWING  INSTEAD  OF 
FOUR. 

In  the  case  of  drawings  of  sprockets  and 
jOhains  for  driving  a  inagneto,  water  cii- 
I'ulating  pump  and  the  like  fioin  a  small 
l-jnternal-combustion  engine  the  idea  as 
fvUggested  by  the  title  can  jje  cariied  out. 


purchaser  has  se4;tled  on  t!he  most  favour- 
able quotation,  the  san)e  drawing  is 
amended  as  shown  in  Fig.  2.  It  then 
serves  as  a  woiking  drawing  for  the  sho|)s 
by  being  oif  use  to  tihe  inspectors,  and  for 


SETTING  GAUGE  FOR  THREE- 
JAW  CHUCK. 

Simplicity  is  the  keynote  of  some  of  the 
most  ingenioi'is  innm-ations,  and  there  is 
nothing  very  original  in  the  design  of  the 


NOTE..- 

MeANS  AWc  Ffto^ioeo  FOB 
flOJUSTING  THECENTBES 


3  'Vfe  COJMTemoHK  HBUEt 

Z'  P'A Pitch  cibcle 


Chain  aud  U/H£ELSfoi« 

DRIVING  MACNETO  FROM  OluENCiNe. 
  Scale  Full  Site   


Fig.  1. — Enquiry  Drawing  for  Quotations. 


Setting  Gauge  for  Tliret'-jaw  Ciiuck. 


The  enquiry  drawing  is  converted  into'  a 
[working  drawing  of  the  driving  and  driven 
sprockets  and  chain  respectively,  instead 
jof  the  method  fre([iiently  axloipted  of 
making  separate  drawings  of  each  of  hhese 
'units  foT  the  works. 

When  the  location  and  surroundings  of 
the  drive  aie  finally  decided  upon  en- 
quiries will)  blue  ]nints  are  sent  to  the 
(Various  chain   manufacturers   for  ([uota- 


making  tlhe  blanks,  etc.,  if  icijuired. 
liesides  saving  time  in  the  drawing  office, 
only  one  drawing  has  to  be  recorded  and 
issued  in  the  works,  as  anyone  having 
anytihing  to  do  with  the  job  w(i«ul(l  invari- 
ably re(juire  drawings  of  all  the  three  com- 
ponents and  not  pue  only. 

Should  new  (|tn)tati(ms  be  requiied  at 
a    future    date,    su]ierfltums  information 
like  jiievious  sup])liers'  name,  etc.,  may 
Mocked  out  on  the  blue  prints. 


NOTE.  - 

MgANf  Agg.  PROVIO£0  Foa 
ADJUSTING  THE  CgNTSeS. 


601.  YZz.  Mag:  jriv&n  wheel 

One.  OFF  Peg  ENglNE-  MildSteei- 
W/t  ALL  pyfcR         18  TEETH 

CAtEHi^woEwEP  &  CUT  ety  rue. 

£XUU.  CO    TO  SUIT  CHAIW. 


602.  YZ  2 


Jon 


,OUWrEatUHK  HOLES 


One  Zo"LeH6TH  peh  ewaiMe 
Ekccll  Ce'i  rolles  chain  . 


603.  YZZ.  >i'1A6:DRiVII«I6  WHEEL. 
One  OFf  P6a  ena»ig.  Wito  Steel. 

M/C  ALLOKEB  Ifl  TEETH 
CASEHABDEMEO  Bt  TtiC 

EXCELL  Co.  TO  suit  chain 


Chain  anp  Wheels  pqb. 

DRIVIN6  MA6NE.T0  FROH  OiL  EH(Sin£ 

  Scale  FuluSize   


Fig.  2. — Working  Drawing  for  Shops. 


tions.  The  tracing,  or  sketch  from  which 
such  blue  jnints  are  taken,  is  oi'  the  form 
as  shoM'n  in  Fig.  1,  and  only  gives  .such 
information  as  centres,  direction  of  rota- 
tion, etc.,  as  are  necessary.      When  the 


Messrs.  A.  Herbert  Ltd.,  Coventry,  have 
entered  into  an  exclusive  agency  arrangement  for 
the  countries  of  Japan,  Manchuria,  Korea  and 
Formosa  for  the  sale  of  hydraulic  presses  and 
machinery  made  by  Messrs.  Rollings  &  Guest  Ltd., 
Birmingham. 


new  setting  gauge  which  Alfred  Iferbert 
J-t(l.,  Coventry,  are  placing  on  the  niarket. 
It  is,  nevertheless,  a  very  commonsense 
tool  and  the  adaptation  of  the  idea  of  a 
gauge  of  this  type  to  setting  the  tliree-jaw 
of  a  chuck  to  the  same  diameter  is  dis- 
tinctly good.  The  method  of  relying  on 
the  .>^errations  and  the  concentric  rings  on 
the  face  of  the  chuck  is  certainly  far  from 
satisfactory,  although  accurate  within 
limit.s  ;  it  is  also  a  slow  method  of  setting 
by  trial... 

liy  fhe  use  of  this  gauge  it  is  a  very 
simple  matter  to  set  the  three  .jaws  con- 
centric so  that  they  will  grip  any  desired 
diameter  without  trial.  The  use  of  the 
gauge  is  clearly  shown  in  the  illustration, 
and  needs  practically  no  description.  It 
consists,  however,  of  a  bhxdv  which  rests 
on  the  periphery  of  the  chuck  with  a 
graduated  rod  Avhich  can  be  set  to  the 
diametei-  to  which  the  .jaws  are  to  be  fixed. 


Steel  Blue  on  Brass.— Dissolve  1^  drachms  of 
antimony  sulphide  and  2  oz.  of  calcined  soda  in  f 
pint  of  wat«r.  Add  2J  drachms  of  kermes,  fUter 
and  mix  this  solution  with  another  2f  drachms  of 
tartar,  5^  drachms  of  sodium  hyposulphite  and  } 
pint  of  water.  Polished  sheet  brass  placed  in  the 
warm  mixture    assumes  a  beautiful  steel  blue. 


The  Concrete  Institute. — The  report  of  the 
council  of  the  Concrete  Institute  for  the  session 
1921-1922  shows  a  total  membership  of  1,237.  as 
compared  with  1,138  for  the  previous  year  and 
1,075  for  the  session  ending  April,  1920.  For 
various  reasons  the  annual  general  meeting  was  held 
on  April  27,  or  one  month  earlier  than  usual,  and 
the  April  figures  are  not.  therefore,  included.  It 
is  safe,  however,  to  forecast  a  net  increase  in 
membership  of  over  100  for  the  12  months.  During 
the  past  year  the  Institute  has  shown  an  increase 
in  growth  which  has  not  been  equalled  since  the 
years  of  its  foundation,  and  during  the  present 
session  (i.e.,  between  November,  1921.  and  March, 
1922)  a  total  of  115  new  members  in  all  classes  has 
been  elected.  The  actual  increase  in  membership 
during  the  12  months  has  been  150.  The  net 
increase  for  11  months  is  as  shown  above — i.e.,  99, 
the  remaining  51  being  accounted  for  by  deaths, 
resignations,  removals,  lapses  and  members  pro- 
visionally elected. 
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Office  and  Workshop  Day  by  Day. 


Short  practical  articles  solicited 


Exceptionally  high  rates  paid. 


A  Temporary  Emery  Disc  Grinder. 

We  had  several  huiulieds  of  sniall  jiait- 
which  required  to  be  polished  after 
niachiiiiui;'  operations,  and  as  we  had  no 
enuM  v  disc  giinder  in  our  shop,  we  were 
obliged  to  put  boys  on  the  job  and  polish 
the  parts  in  the  vice  with  emery  clotli  ; 
this  proved  a  tedious  and  somewhat  costly 
method,  so  we  improvised  an  emery  disc 


grinder.  How  Ave  set  about  it  is  as 
follows:  A  Gin.  centre  lathe  was  used 
which  liad  a  12  in.  faceplate;  on  this  face- 
plate we  fixed  a  wood  disc,  held  in  ])ositi()ii 
by  round-headed  wood  screws  with 
washers  under  the  heads  through  the  slots 
in  the  face|)late  from  Ihe  hack.  Next,  we 
glued  an  ordiiiaiy  sheet  of  engineer's 
emery  cloth  to  the  wood  disc,  and  after 
letting  the  glue  set  and  become  hard  w(> 
used  the  rig  up  with  much  success,  run- 
ning the  lathe  on  top  speed.  One  sheet  of 
emery  sufficed  to  polish  up  all  tlie  parts; 
it  worked  out  very  much  (|uicker,  and  was 
in  eveiy  sense  a  l)ctte]-  job  than  the  hand 
method,  one  boy  doing  the  work  of  three. 
The  accompanying  sketch  shows  the  idea. 

An  Effective  Anti-Primer  for 
Lancashire  Boilers. 

For  some  years,  writes  a  correspondeni , 
we  experienced  a  great  deal  of  trouble 
with  our  steam  su])ply  fnnn  a  30  ft.  by  S  ii . 
Lancashire  boilei'.  The  consumi)tion  of 
steam  to  the  engine  being  lather  inter- 
mittent, it  was  found  that  quite  a  (|uanfity 


It 


■J^     Dram  Nofcs, 


of  water  would  come  over  with  the  steam, 
thus  accounting  for  the  trouble.  Witli 
a  view  to  the  obtaining  of  a  supply  of  less 
saturated  steam,  an  expert  recommended 
the  adoption  of  the  special  collecting  pipe 
shown  in  the  accompanying  sketch,  this 
being  fixed  close  up  against  the  crown  of 
the  boiler,  the  tee  brajich  entering  the 
connection  leading  to  the  stop  valve.  'J'he 
pipe  was  of  nasi  iroji,  6  in.  internal 
diameter,  and  about  (S  ft.  in  length,  the 
ends  fitted  wiih  blank  Hanges.  About  50 
holes  \^  in.  diameter  for  the  steam  inlet 
were  diilled  along  the  top  of  the  con- 
nection as  shoM  U,  while  three  holes  \  'n\. 
diameter  were  also  drilled  at  the  bottom  of 


the  pijje  for  the  escape  of  water.  This 
devic:e  effected  an  extraordinary  improve- 
ment in  our  steaming  conditions,  the 
steam  coming  to  the  engine  being  almost 
perfectly  dry  and  free  from  moisture. 

A  Simple  Adjustable  Mandrel. 

A  sim])le  adjust a])l('  mandrel,  as  shown 
in  the  acc()ni])aiiy lug  sketch,  was  made  bj' 
the  writer  some  time  ago,  and  has  since 
iustified  its  cost  many  times  over. 

The  mandrel  is  used  foi-  turning  pulleys, 
bushes,  rings,  etc.,  and  ingeneial  oi'  repaii- 
shops  where  the  bores  of  pulleys,  etc.,  are 
not  always  of  .standard  dimensions,  by  th:^ 
use  of   this  tool:    the  usual    j)ractice  of 


PLEASE  READ  CAREFULLY. 

For  this  journal  we  rcant  cnsp ,  practical 
and  technical  articles  and  paragraphs ,  and 
we  are  prepared  to  pay  icell  for  ^hein.  Of 
the  many  who  read  technical  journals 
only  a  few  write.  Why  is  this?  It  is 
ndt  because  they  Jiave  nothing  to  irrife 
about,  because  every  experienced  en- 
Ijineer' s  mind  is  a  storehouse  of  valuable 
information,  icjiether  he  he  manager, 
foreman,  draughtsman,  or  mechanic.  We 
have  at  all  times  overcome  poirer-liou.ie 
troubles,  problem  of  design,  or  work- 
simp  difficulties  by  ingenious  devices. 
Sometimes  striking  methods  become  a 
habit,  and  we  do  not  realise  ^hat  they  are 
exceplvonnl  till  some  observer  expresses 
astonishment. 

It  is  said  that  every  person  could  write 
one  good  novel,  and  it  is  certainly  true 
that  everyone  could  write  more  than  one 
useful  wrinkle  or  valuable  article.  We 
write  and  urge  our  readers,  therefore,  to 
give  others  the  benefit  of  their  knowledge 
and  experience. 


having  to  turn  up  a  special  mandr',4  to 
accommodate  an  odd  size  is  entirely 
eliminated . 

In  this  instance  the  spiiidle  was  made 
of  cast  steel  15  in.  long  bv  1  in.  diameter, 


having  a  flat  at  one  eiul  upon  which  to 
tighten  the  set  screw  of  the  lathe  carrier, 
wliilst  the  other  end  was  screAved  1  in. 
I  Whit  worth 'I  and  ])i'ovided  Avith  nut  as 
indicated. 


The  two  cones,  also  of  cast  steel,  w(  r, 
bored  a  good  sliding  fit,  turned,  hardeii.M 
and  ground  to  45  deg. 

The  work  is  mounted  on  the  mandie 
betAveen  the  cones  and  .secured  by  mean 
of  the  nut. 

This  mandrel  is  capable  of  dealing  will 
work  from  1|  in.  to  2:|- in.  interna 
diameter. 

An  Effective  Shaft  Straightener. 

While  visiting  an  engineering  repru 
shop  recently  the  present  Avriter  made  t!i 
acquaintance  of  the  shaft  straightener  1  i 
use  on  Avork  between  the  centres  of  tli 
lathe,  and  Avhich  is  illustrated  in  tli 
sketch  hercAvith.  A  pair  of  hooks  A  . 
made  of  21  in.  by  1\  in.  Avrought  steel  ;ir 
shaped  as  shoAvn,  their  upper  parts  V 
shaped  in  order  to  accommodate  shafts  i 
varying  diameter,  the  loAver  ends  cur^' 
to  fit  a  short  length  of  Sin.  diameic 
carbon  steel,  AA'hich  in  all  cases  form 
n(-rnianently  a  component  part  of  the  too' 

Hy  levoh-ing  the  .shaft  between  th 
centres  of  the  lathe  the  high  ])laces  ar 
found  in  the  usual  Avay  and  marked  wit 


chalk.  Then  the  tAvo  .steel  hooks  ai-^ 
suspended  on  the  shaft  at  the  poir| 
re([uiring  to  be  straightened,  the  8  in.  ba 
dropped  in  place  and  upAvard  pi'essure  o 
the  shaft  apjilied  through  the  medium  c, 
a  pair  of  folding  Avedges  B  li,  A\-hic| 
driven  in  Avith  the  high  part  of  the  shall 
doAvuAA  ards  Avill  spring  the  upper  .shaft  a 
amount  retjuired  to  biing  about  a  pe] 
nianent  set.  With  tension  thus  applifi 
a  fcAv  bloAvs  delivered  Avith  a  hand  hamnuj 
alon"' 


which 
holh)Av 
k  i  nk . 


the  upper  portion  of  the  shaf'J 
normally  would  correspond  wit? 
part,  will  effectuallv  (diniinate  tl 


Contributions,  correspondence,  and  suggestions  wi 
be  welcomed,  our  desire  being  to  encourage 
closer  association  between  our  readers  and  ou 
selves.-  THE  EDITOR. 
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(Views  expressed  in  this  Section  are  not  necessarily  endorsed  by  the  Editor.) 


THE 

SHIPBUILDING  SETTLEMENT 

By  Plebeian. 

\  SET  ri.EMENT  lias  been-  come  to  in  the 
"Siipbuildiug  wages  dispute.    Coutrary  to 
xpectations,  there  was  not  a  ina,i(iri1\  in 
avour  of  the  acceptance  of  the  employers' 
8rms,  which  provide  for  an  immediate 
eduction  of  10s.  (kl.  with  two  further 
eductions  of  3s.  on  May  17  and  June  7 
espectively.     The  voting  shows — 41,264 
or  aiceptance  of  the  em]jh>ye]  s'  offer,  and 
1:6,302  against,   there  being  a  majority 
igainst  acceptance  of  5,038.    The  ballot 
■eturns  were  considered  at  a  meeting  of 
?';he  negotiating  committee,  and  by  a  com^ 
ipal^atively     nariow     majority      it  was 
''.iecided  to  close  the  dispute.    One  of  the 
nules  of  the  Federation  of  Engineering 
^^nd  Shipbnilding  Trades  provides  that  a 
jkvvo-thiids     majority     of    the  members 
"voting   is  necessary  to  continue  a  dispute 
i  entered  into  by  the  socieies  affiliated  to 
'the  Federation,  and  it  was  under  this  rule 
I  that   the    dispute   was    declared  closed. 
['Probably  this  is  the  first  time  the  majority 
rl  rule  has  been  brought  to  prominence,  and 
[a  great  deal  of  dissatisfaction  is  being 
[  expressed  in  the  various  shipbuilding  dis- 
i  tricts   at  no  intimation  having  been  pre- 
1  viously  given  that  a  two-thiids  majority 
^woiild  be  necessaiy  if  the  disj>utc  was  to 
be  continued.     A  further  source  of  fric- 
1  tion  is  caused  by  the   cxtiemely  small 
j  voting,  due  to  the  hurried  nature  of  the 
,  ballot,  and  many  of  the  member.s  of  trade 
'  imion  blanches    had  no  opportunity  to 
,  record  their  votes.     Work  was  i-esumed 
i  generally  on   May  S,   although   on  the 
!  Clyde  and  at  Barrow    vigoroiis  attenrpts 
I  were  made  by  the  organised  unemployed 
j  bodies  and  certain  sections  of  the  locked- 
;'  out  members  to  prevent  a  return  to  work, 
i  Non-federated  shipbuilding  yards  have, 
^  for  the  most  part,  also  resumed,  with  the 
i  exception  of  the  Meisey  and  tlic  Thames 
||  districts.       Even  though  the  dispute  is 
I   terminated,  there  will  not  be  any  very 
'(  great  decrease  in  the  amount  of  unem- 
I    ploynient,  as  there  will  be  very  little  work 
!   in  most  of  the  shipbuilding  yards,  and 
new  ordei's  will  not  materialise  for  some 
1^  time.    The  wages  of  skilled  tradesmen  in 
shipbuilding  will  now  avei'age    57s.  pei- 
*  week,  whilst   those  of  labourers  will  be 
'    iipproxiina'iely  40s. 

Engineering  Hostility. 

The  Court  of  Enquiry  in  the  engineer- 
,  Hig  dispute  has  proved  a  most  unsatis- 
factory proceeding.  The  employers 
sprung  a  surprise  by  declining  to  call  any 
evidence  in  support  of  their  case.  'J'lns 
refusal  was  followed  by  the  unions  doing 
likewise,  the  only  exception  being  the 
I  Amalgamated  Engineering  Union.  'I'he 
testimony  of  the  witnesses  called  by  the 
A.E.U.  rapidly  deteriorated  under  cross- 
examination  intf)  bitter  repartee  between 
them  and  Sir  Allan  Smith.  As  was  fore- 
shadowed in  these  notes,  an  effort  was 


made  at  the  outset  of  the  enquiry  to 
induce  the  employers  to  remove  the  lock- 
out while  the  hearing  was  taking  place, 
but  this  was  brushed  aside  by  the 
employers  as  irrelevant.  There  was  a 
peculiar  insistence  in  Sir  Allan  Smith's 
attempt  to  obtain  an  anal^'sis  of  the  ballot 
of  the  separate  unions,  which  rejected  the 
employers'  memorandum.  As  Mr.  H.  H. 
Slesser  appositely  remarked,  the  employers 
had  given  no  indication  of  the  means 
whereby  their  lock-out  decision  was 
arrived  at,  and  the  unions  desired  both 
parties  to  be  subject  to  the  same  tieat- 
ment.  It  was  manifest  right  throughout 
that  the  employers  were  not  going  to  give 
any  more  publicity  to  the  negotiations 
than  they  possibly  could  lielp,  and  their 
president  did  not  conceal  that  while  they 
would  fulfil  all  that  was  required  of  them 
by  tlie  Industrial  Courts  Acts,  ihey  would 
do  nothing  further.  Even  the  urgent 
request  of  the  president  of  the  Industrial 
Court  that  the  employers  should  produce 
evidence  to  show  the  causes  and  circum- 
stances of  the  dispute  other  than  those 
revealed  in  the  written  documents  which 
had  been  handed  in  was  declined.  It  was 
contended  that  this  would  be  equivalent 
to  admitting  the  right  of  the  "  Court"  to 
make  recommendations,  or  offer  criticism 
or  suggestions,  or  even  to  point  the  way 
to  a  settlement,  and  the  employers  very 
much  doubted  whether  the  "  Court"  had 
any  power  to  do  any  of  these  things.  Sir 
Allan  has  complained  of  bitteiness  and 
venom  introduced  into  the  dispute,  but 
the  unions  regard  his  attitude  as  largely 
responsible  for  this.  It  looked  at  one 
period  of  the  enquiry  as  though  a  settle- 
ment was  imminent,  as  the  parties  were 
brought  into  direct  contact  during  which 
time  the  sitting  of  the  "Court"  was 
suspended.  Once  again  the  negotiations 
broke  down,  and  the  breach  seems  as  wide 
as  ever.  The  report  of  the  Court  is 
expected  within  the  next  few  days,  and 
whether  if  will  contribute  to  a  settlement 
remains  to  be  seen. 

Lord  Northcliffe's  Outspokenness. 

A  veiy  frank  and  outspoken  declaration 
has  been  made  by  Lord  Northcliffe  in 
respect  to  the  intention  of  the  Newspaper 
Proprietors'  Association  to  reduce  the 
wages  of  operative  printers.  He  points 
out  that  the  daily  newspapers  in  particular 
have  evidently  proved  very  profitable 
undertakings,  and  that  foreign  competi- 
tion in  the  newspaper  world  is  practically 
non-existent.  He  siirveys  the  position  '^f 
the  Dailij  Xcics^  Evening  Standcnd,  J)aili/ 
Graphic,  Morning  Post,  Dailg  Chronicle. 
Wcslnu  nxfcT  Gazette,  and  a  number  of  the 
other  leading  publications,  and  emphasises 
the  significant  fact  that  practically  all 
these  are  controlled  by  millionaires.  His 
contention  is  that,  if  we  are  to  retain  the 
best  type  of  "skilled  workers,  the  employers 
must  pay  them  properly.  Certainly  there 
is  a  great  deal  to  be  said  for  keeping  the 
wages  of  the  newspaper  printers  at  a  high 
level.     Few  workers  have  to  labour  under 


more  arduous  and  strenuous  conditions, 
and  the  nervous  strain  is  considerable. 
The  very  nature  of  the  trade  make.«t  it 
almost  impossible  to  be  carried  on  in 
really  healthful  .surroundings,  and  the 
newspaper  office  with  its  air  of  rush  and 
bustle  permits  of  few  opportunities  for 
idleness.  In  a  word,  the  printer  in  a  news 
office  earns  his  money,  and  deserves  the 
highest  rate  he  can  obtain. 

The  New  Labour  Champion. 

But  what  is  really  at  the  back  of  Lord 
Northclifte's  mindP  He  holds  the  reputa- 
tion of  being  a  first-rate  employer,  and 
whilst  he  deserves  every  credit  for  so 
courageously  expressing  himself,  it  is 
possible  there  is  something  more  in  the 
situation  than  meets  the  eye.  He 
expresses  surprise  at  the  fact  that  there  is 
no  successful  Labour  paper  in  Britain, 
and  compares  this  with  other  countries 
wlieie  labour  dailies  are  in  vogue.  Is  this 
astute  publicist  angling  after  a  labour 
circulation!-'  He  probably  knew  when  his 
article  was  written  that  the  only  labour 
daily,  namely,  the  Herald,  was  on  its  last 
legs,  and  was  not  expected  to  survive  after 
May  13.  With  the  Herald  out  of  the 
way,  it  would  not  be  surprising  if  "Alfred 
the  Great'"  should  seek  to  attract  its 
300,000  readers  by  appearing  as  a  new 
champion  of  laboui-.  For  the  time  being 
the  Herald  in.  to  he  .kepi  alive,  a  com- 
mittee of  the  Labour  Party  and  Trade 
Union  Congress  (xeneral  Council  having 
just  decided  to  fake  over  its  responsibilities 
pending  latification  by  the  Labour  Party 
Conference  in  June  and  the  Trade  Union 
Congress  in  September. 

A  Cilbertian  Situation. 

The  ofKcials  of  the  Amalgamated 
Marine  Workers'  Union  in  the  Mersey 
district  are  out  on  strike  in  sympathy 
with  one  of  their  colleagues  who  has  been 
dismissed  by  the  union's  executive.  The 
Marine  Workers'  I^nion  is  an  amalgama- 
tion of  the  British  Seafarers'  Union  and 
the  National  Union  of  Ships  Cooks  and 
Stewards,  which  was  formed  after  the 
disastrous  results  which  attended  the 
efforts  of  the  Stewards'  Union  to  resist 
sectionally  a  national  wages  reduction. 
Scant  success  has  attended  the  vigorous 
and  repeated  attempts  of  the  new  body  to 
induce  members  of  the  National  Sailors' 
and  Firemen's  Union  to  secede,  and  the 
net  result  has  merely  been  to  create  more 
friction  in  the  already  harassed  trade 
union  movement.  ,  The  officials  of  the 
marine  workers  have  underestimated  flie 
rcsourcefidness  and  determination  of  Mr. 
Havelock  AVilson,  M.P.,  the  president  of 
the  N.S.F.U.,  and  the  sooner  their 
expressed  desire  for  solidarity  is  given 
practical  effect  by  merging  their  organisa- 
tion into  the  older  union,  the  better  it  will 
be  for  seafarers. 


Contributions,  correspondence,  and  suggestions  will 
be  welcomed,  our  desire  being  to  encourage  a 
closer  association  between  our  readers  and  oar- 
selves  THE  EDITOR. 
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Commercial  Notes  and  News. 


COMPANY  NOTES. 


Messks.  a.  Herbert  Ltd.,  Coventry,  inform 
us  that  they  have  entered  into  an  exclusive 
agency  arrangement  for  the  countries  of 
Japan,  Manclmria,  Korea  and  Formosa  for 
the  sale  of  the  hand  and  power-driven  rolling 
mills,  wire  rod  and  tube-drawing  machines  and 
swaging  machines  made  by  Messrs.  W.  H.  A. 
Robertson  &  Co.  Ltd.,  Bedford. 

Albion  Motor  Car  Co.— The  continued  trade  de 
pression  has  had  a  very  serious  effect  on  the  past 
year's  operations  of  this  Glasgow  firm.  As  a 
result,  of  the  small  demand  for  motor  vehicles  last 
year,  the  output  of  the  works  was  suitably  reduced, 
and  the  report  states  that  after  ta.king  credit  for 
the  amount  of  excess  profits  duty  to  be  recovered 
there  is  a  net  loss  of  £50,783.  To  this  amount 
must  be  added  £10,392  for  debenture  interest, 
making  a  total  debit  of  £61,175. 


Samuel  Mahsden  &  Son. — The  report  issued  by 
this  firm  of  bolt  and  nut  manufacturers  covers  the 
period  from  the  end  of  July,  1917,  to  the  end  of 
Augu.st  last,  and  shows  that  the  profit,  including 
£10,400  brought  in,  amounted  to  £87,300.  For 
the  year  to  July,  1918,  a  dividend  of  7  per  cent  was 
paid  on  the  ordinary,  for  1918-19  8  per  cent,  for 
1919-20  10  per  cent,  and  for  the  13  months  to 
August  last  8§  per  cent. 


Bbitish  Electric  Transformer  Co.  Ltd. — The 
nineteenth  ordinary  general  meeting  of  this  com- 
pany was  held  during  the  past  week  in  London, 
when  the  chairman  moved  the  adoption  of  the 
report  and  accounts.  He  took  this  opportunity  to 
point  out  that  the  gross  profit  on  trading  for  the 
year  undci-  review  was  nearly  £40,000  more  than 
for  the  previous  year,  while  the  net  profit  had 
increased  by  just  over  £21,000.  The  available 
balance  was  £97,594,  and  this  was  the  fourth  year 
in  succession  that  they  had  been  able  to  recommend 
&  dividend  of  10  per  cent  on  ordinary  shares,  with 
a  bonus  of  2^  per  cent.  It  was  proposed  to  distri- 
bute about  two-thirds  of  the  total  availa.ble  profits 
and  Ui  carry  forward  a  balance  of  £12,708. 


Lancashire  Dynamo  &  Motor  Co. — This  Traffcjid 
1'aik  firm  shows  an  increase  in  the  net  profit  from 
£26,493  to  £33,4H4  in  their  report  for  1921.  A  larger 
sum,  however,  is  reqinred  to  maintain  the  dividend  at 
rO  per  cent,  free  f)f  tax,  the  issued  ordinary  capital 
being  £174.120  at  the  end  of  1921.  compared  with 
£173,970  in  1920,  and  £150,000  ui  1919.  The  present 
profit  is  struck  after  providing  for  depreciation, 
interest,  income  tax,  and  the  corporation  profits 
tax.  The  E.P.D.  and  income  tax  liability  for  the 
three  years  from  1917  to  1921  is  not  yet  adjusted, 
but  the  report  states  that  full  provision  has  been 
made  for  it.  The  company  has  a  reserve  and 
premium  account  of  £83.530. 


NEW  COMPANIES. 


Balshaw  &  Co.  Ltd. — Private  company.  Regis- 
tered Apiil  5.  Capital  £10,000  in  £1  shares.  To 
carry  on  the  business  of  millwrights,  madiinists, 
iron  and  steel  converters,  steel  makers,  iron  masters, 
forgers  and  founders,  manufacturers  of  cotton  or 
wool  spinning  and  other  machinery,  etc.  The  per- 
manent directors  are  :  H.  W.  Shaw  (chairman)  and 
W.  Shaw.  Qualification  :  £250.  Solicitors  :  E.  G. 
Claydon,  Prudential  Buildings,  Union  Street, 
Oldham. 

J.  B.  Bower  &  Co.  Ltd. — Private  compay.  Regis- 
tered April5.  Capital  £10,000  in  £1  shares.  To 
carry  on  the  business  of  maimfacturers  of  and 
dealers  in  electrical  apparatus,  machines,  accessories 
and  g>oods  at  Wimbledon  or  elsewliere,  and  to 
acquire  the  business  carried  on  by  the  Wimbledon 
Electrical  Co.  Ltd.  The  first  directors  are  :  J.  P. 
Wallis,  J.  B.  Bower  (managing  and  permanent 
director),  and  0.  0.  Dale.  Registered  office  :  15, 
King-ston  Road,  Wiml)lcdon,  S.W.19. 

Richtons  Ltd.— Private  company.  Registered 
April  10.    Capital  iE2,000  in  £1  shares.    To  carry 


on  tlie  business  of  coal  factors  and  merchants, 
colliery  agents,  mine  and  mill  furnishers,  coal 
masters,  colliery  and  railway  proprietors,  iron  manu- 
facturers and  merchants,  shipowners,  shipping 
agents,  etc.  A.  Thornton,  of  Miramar,  Kiniiear 
Road,  Edinburgh,  is  permanent  managing  director 
and  chairman. 

British  Bock  Bearings  Ltd. — Private  company. 
Registered  April  8.  Capital  £50,000  in  £1  share's. 
To  acquire  rights  under  certain  patents  for  inven- 
tions relating  to  roller  beai-ings  and  machines  for 
grirjding  the  rolls  of  roller  bearings  together  with 
the  exclusive  licence  from  the  Bock  Bearing  Co. 
Inc.  (incorporated  in  Toledo,  Ohio,  U.S.A.),  and  to 
catvy  (in  the  business  of  maiiufacturei-s  of  and 
dealers  in  roller  beariii;,'^  ^iiiii  steam,  electric,  petrol 
and  other  engines,  cii  n.igi-s,  wagons,  etc.  The 
first  directors  are  :  W.  T.  MacLellan,  C.B.E..  G.  H. 
't'iKinipsiin  and  T.  Simpson.  Solicitoi's  :  Hargrove  & 
Co.,  16,  Victoria  Street,  S.W.I. 

J.  Shewell  &  Co."s  Successors  Ltd. — Private  com- 
pany. Registered  April  0.  Capital  £10,000  in  £1 
shares.  To  take  over  the  business  of  structural 
engineers,  and  all  or  any  of  the  assets  and  liabilities 
thei'eof  carried  on  at  Darlington  and  elsewhere  by 
E.  L.  Pease  and  E.  H.  Pease  as  "J.  Shewell  & 
Co.'s  Successors."  The  first  directors  are  :  E.  L. 
and  E.  H.  Pease,  with  £200  and  £800  per  annum 
respectively  as  remuneration.  Registered  office  : 
Albert  Hill,  Darlington. 

Lighting  and  Power  Finance  Corporation  Ltd. — 
Private  company.  Registered  April  8.  Capital 
£2,000  in  1,800  preference  shares  of  £1  each  and 
4,000  ordinary  shares  of  Is.  each.  To  carry  on  any 
trade  connected  with  eJectric  lighting,  electrical 
disitribution  for  light,  heat  and  power,  electrical 
and  general  engineering,  building  and  contracting 
for  the  supply  and  construction  of  electrical  and 
engineering  works,  and  also  to  act  as  financials, 
underwriters,  stock  and  sharebrokers,  etc.  The 
subscribers  ■  are  to  appoint  the  first  directors. 
Registered  office  :  20,  Abchurch  Lane,  E.C. 

Power  and  Traction  Finance  Co. — Prdvaite  com- 
pany. Registered  April  20.  Capital  £250,000  in  £1 
shares.  To  seek  and  siecure  opening  for  the  employ- 
ment of  capital  in  any  part  of  the  world;  to  apply 
for  and  turn  to  account  any  Act  of  Parliament, 
decree,  concession,  right  or  privilege,  to  carry  on, 
finance,  assist  or  particdpaite  in  trading,  financial, 
commercial,  industrial,  manufacturing,  mining  and 
other  businesses,  works,  contracts  and  under- 
takings; to  carry  on  business  as  exporters  and 
importers  of  any  articles  and  as  general  engineers 
and  contractors,  and  any  business  usually  carried 
on  by  trust,  finance,  land,  mortgage  and  agency 
companies  and  bankers;  to  promote  companies;  to 
purchase,  underwrite,  .subscribe  for,  hold  and  deal 
in  investments  and  securities  of  all  kinds,  and  to 
acquire,  construct,  equip,  carry  out,  administer  and 
control  public  works  and  conveniences  of  all  kinds. 
The  first  directors  are  :  Wm.  L.  Hichens,  Slir  John 
Hunter,  K.B.E.,  the  Rt.  Hon.  Lord  Me.ston. 
K.C.S.L,  P.  J.  Pybus,  C.B.E.,  Sir  Hugh  Reid,  Bt., 
C.B.E.,  and  J.  Sampson,  C.B.E.  No  share  quali- 
fication is  required.  The  remuneration  of  the  direc- 
tors is  to  be  determined  by  the  company  in  general 
meeting.  The  directors  may  exercise  all  the  powers 
of  the  company  to  borrow  or  raise  money,  and  to 
mortgage  or  charge  the  undertaking,  property  and 
uncalled  capita!  of  tlie  company,  and  to  create  and 
issue  debentures,  debenture  stock  and  other 
securities  of  any  description.  The  company  is 
■empowered  (on  the  recommendation  of  the  directors) 
to  pass  a  resolution  to  capitalise  undivided  profits 
and  to  allot  bonus  shares  and  securities.  Share 
transfers  are  restricted.  Shares  proposed  to  be 
transferred  must  be  offered  first  to  existing  .-ihare- 
holders  at  a  price  to  be  fixed  by  the  proposing 
transferor  or  by  arbitration.  No  notice  of  situation 
of  registered  office  was  on  the  file  to  April  24,  on 
which  date  the  file  first  became  available  for  inspec- 
tion. 

(Jaidner  Engine.-^  (Ireland)  Ltd.). — Private  com- 
pany. Registered  in  Dublin,  April  22.  Capital 
£3,01)0  in'  £1  shares.  To  carry  on  business  as  elec- 
tricians, meciianics,  gas  and  oil  engineers,  etc. 
The  first  directors  are  :  Kendrick  Edwards  and  C. 
K.  Edwards.  Secretary  :  C.  H.  Hardman.  Regis- 
tered office:  94-9(5,  Middle  Abbey  Street,  Dublin. 


MORTGAGES.  CHARGES  AND 
SATISFACTIONS. 


Reading  Foundry  Co.  Ltd. — Satisfaction  to  irif 
extent  of  £2,795  4s.  4d.  on  February  1,  1922,  ,i 
debentures  dated  April  27,  1921,  securing  £12,50(1 

Grocers'  Engineering  &  Whitm.ee  Ltd. — LaiH 
registry  charge,  and  as  collateral  security  therto.  ii 
mortgage,  both  dated  March  21,  1922,  tr>  seci.r. 
£7,000,  charged  on  3,  Grove  Roa.d,  Ciapham  PaiK, 

5.  W.    Holders  :  British  General  Insurance  Co.  Lt  ! 

Dudbridge  Ironworks  Ltd. — Ch,^^ge  on  part  if 
Dudbridge  Ironworks,  Dudbridge,  Gloucester,  dat  i 
April  4,  1928,  to  secure  £3,000.  Holder  :  \V 
Selwyn.Toadsmoor  Mills,  near  Strnud.  Also  chai  l;'' 
83  collateral  security  and  on  part  of  Dudbric!  i 
Ironworks  of  even  date^  (subject  t-o  above  charg 
in  secure  all  moneys  which  the  Tnortgagee  may  U 
ca'led  upon  pay  under  his  guarantee  to  company  ? 
bankers.  Holder  :  Sir  Arthur  N.  I.  Wood,  Bt. 
The  Hermitage.  Chester-le- Street. 

Thornewill  &  Warham  (1919)  Ltd. -Satisfaction 
tn  the  extent  of  £500  (.n  .Marili  15,  1922.  of  del),  . 
tures  dated  March  13,  1919,  securing  £18,000. 

A.  W.  Reeves  Ltd. — Satisfaction  in  full  on  Ap;i 

6,  of  debenture  dated  Januarv  17,  1922,  securing' 
£400. 

Electrical  Engineering  (West  Bromwich)  Ltd.— 
MoJtgage  dated  April  7,  1922,  to  secure  £1,100; 
charged  on  402,  High  Street,  West  Bromwich 
Holders  :  T.  A.  Nightingale,  West  Bromwidi,  and 
L.  J.  Nurse,  Tipton. 

Conti'ola  Engineering  Co.  Ltd. — First  mortga:;! 
debenture,  dated  April  20,  1922.  to  secure  £l,7."(l 
charged  on  tlie  company's  undertaking  and  pro 
perty,  present  and  future.  Holder  :  R.  A.  Boucloi 
Giles,  Rock  Mount,  Wolverley,  near  Kiddir 
minster. 

Alubrass  Die  Castings  Ltd; — Particulars  of  £1,0001 
debentures  authorised  bv  resolutions  of  December| 
15,  1921,  and  March  16 'and  April  15,  1922:  whole 
amount  issued:  cliarged  on  company's  property,  pre 
sent  and  future,  including  uncalled  capital. 

London  Die-Casting  Foundry  Ltd. — Satisfactioi 
in  full  on  IMarch  3,  1922,  of  debenture  dated  June 
24.  1915,  securing  £500. 

A.  C.  Bamlett  Ltd. — Satisfaction  in  full  on  Apri 

12,  1922,   of   debenture   dated  October  20,  19:21 
securing  all  moneys  not  exceeding  £15,000. 

Banister  Street  Works  Ltd. — Satisfaction  in  fal 
on  April  12,  1922.  of  debenture  dated  April  20 
1920,  .securing  £100. 

]5ale  &  Hardy  Ltd.  (Old  Ciiiiipaiiy).— Satisfacti-i 
in  full  on  Aprii  10,  1922,  of  charge  dated  Decembei 
9,  1920,  securing  all  moneys  payable  thereunder 

Benson    Engineering    Co.     Ltd. — Particulars  o' 
£25,000  debentures,  authorised  April  10.  1922;  pre 
sent  issue  £6.900:  charged  on  the  company's  under  | 
taking  and  property,  present  and  future,  including 
uncalled  capital. 

Ellis  Bros  (Halifax)  Ltd.— Satisfaction  in  full  or 
April  15,  1922,  of  debentures  dated  January  -Ii 
1914,  securing  £500. 

Streatliam  Engineering  Co.  Ltd. —Particulars  o 
£5,000  debentures,  authorised  March  27,  1921 
whole  amount  issued;  cliarged  on  the  company'- 
undertaking  and  property,  present  and  future 
including  uncalled  capital  (filed  April  21.  19221. 

.Adamant  Engineering  Co.  Ltd. — Deposit  on  Apri 

13,  1922,  of  deeds  of  freehold,  Dallow  Road.  Lutn,, 
Beds.,  to  secure  all  moneys  due  or  to  become  dui 
from  ccimp.uiy  to  Barclay's  Bank. 


RECEIVERSfflPS 

(APPOINTMENT  OR  RELEASE). 

Coates  (Wolsingham)  Ltd.-  H.  Snnsom,  of  Pries 
Gate.  Dariington,  was  appointed  receiver  am 
manager  on  Apri'  21.  1922,  under  iiowers  containei 
in  Hrbentiirrs  dat<'d  March  17,  1921, 
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CUSTOMS  NEWS  &  TARIFFS. 


't  Proposed  Tax  on  Automobiles  and  Rubber 
j 'yres  in  Sweden. — A  Government  Bill  (No.  199), 
I  lated  March  17,  1922,  provides  for  a  tax  (a)  on 
Automobiles  (motor  cars  and  motor  cycles)  regis- 
I  ered  in  Sweden,  and  (6)  on  soft  rubber  tyres  for 
I  utomobiles,  whether  imported  or  manufactured  in 
1)Weden.  The  proposed  tax  on  motor  cars  and  motor 
,  ycles  is  to  be  paid  annually  to  the  county  Govern 
I  lent  in  which  the  vehicle  is  registered  at  the  follow 
j  ng  rates:  Motor  cycle  without  sidecar,  Kr.lO; 
I  notor  cycle  with  sidecar,  Kr,20 ;  motor  car  with 
'-oft  rubber  tyres.  Kr.8,  for  each  100  kilogs.  of 
i'  he  -weight  of  the  car;  motor  car  with  other  tyres, 
[ir.bQ,  for  each  100  kilogs.  of  the  weight  of  the  ca.r. 
1  Automobiles  are  to  be  liable  to  taxation  as  from 
1  he  calendar  quarter  next  after  that  in  which  they 
.  vere  entered  for  the  first  time  on  an  automobile 
1  egister.  Taxes  for  automobile's  subject  to  taxation 
I  it  the  beginning  of  the  year  are  to  be  paid  not  later 
,Mian  February  15.  Subject  to  reciprocity,  auto- 
j  nobiles  belonging  to  members  of  legations  or  con- 
I  lulates,  not  being  Swedish  subjects,  are  to  be 
'exempted  from  taxation.  The  tax  on  soft  rubber 
;i:.yres,  whether  imported  or  made  in  Sweden,  is  to 
i'be  Kr.l  50  ore  per  kilog.  The  tax  on  imported 
y-iyres  is  to  be  paid  to  the  Customs,  together  with 
i  ,he  duty.  If  an  imported  automobile  is  provided 
"with  tyres,  the  tax    on  the  tyres  is  to    be  paid, 

together  with  the  Customs  duty  on  the  automobil©. 

The  tax  on  rubber  tyres  manufactured  in  Sweden  is 
lin  be  levied  on  the  ma.nufaat.urer  hy  the  Govorn- 

iTient  of  the  county  in  which  the  manufacture  takes 
'i-j!;ice. — Hoiiiil  of  'fiatii-  .Joiint.,1. 
li     

[  CONTRACTS  AND  TENDERS. 

\  New  Zealand  :  Transformers  for  Waikato 
■Electric  Power  Scheme. — The  Public  Works 
.'Department  of  New  Zealand  invite  tendeis  for  the 
I  iiiamifa.tture,  supply  and  delivery,  c.i.f.  Auckland,  of 
Lthree  1,320  k.v.a.'  single-phas  ■  t  i  nn.'iFormers  com- 
hplete  vfith  accessories  in  accoi  tl:iiK  i-  i\ith  the  specifi- 
'catiou  (Section  56).  Tenders  will  be  received  by 
:'the  Secretary,  Public  Works  Department,  Govern- 
^.ment  Buildings,  Wellington,  not  latei-  than  12  iinciii 
I'oii  July  4.  A  copy  of  the  specifniil -"h,  nMi'Hioi!-; 
[and  tsnder  form  may  be  iiisjicc  I  'll  li>  I'liitr;! 
'  Kingdom    firms    interested    od  inn    to  tbe 

Department  of  Overseas  Trade  (Ri.curi  4i)),  .?5,  Old 
f Queen  Street,  London.  S.W.I. 

I  Motor  Fire-engine  fob  Bergen. — The  Bergen 
'.Fire  Brigade  are  inviting  tenders  to  be  presented 
..  before  May  18  for  a  motor  fire-engine.  The  superin- 
tendent of  the  brigade  has  informed  his  Majesty's 
,  Consul  that  this  order  would  be  followed  by  further 
borders,  which  will  presumably  go  to  the  firm 
f.supplying  the  engine  for  which  tenders  are  now 
[invited.    (Reference  5480/F.R. /E.C.  (2).) 

}•  Australia  :  Tenders  Required  for  Electrical 
l' Equipment. — Tenders  are  invited  by  the  Victorian 
i  Government  Railways  for  the  supply  and  delivery  of 
i  an  industrial  storage  battery  truck  and  battery 
[^charging  equipment.  (Contract  No.  35028.)  Sealed 
L  tenders  on  the  proper  forms,  and  accompanied  by  a 
J  prelimina.ry  deposit  of  j  per  cent  of  the  total 
I  amount  of  the  tender,  will  be  received  by  the 
'  Chief  Storekeeper,  Victorian  Government  Railways, 
,  Melbourne,  up  to  July  5.  Conditions  relating  to 
■the  above  contract  may  be  consulted  at  the  Depart- 
"ipnt  of  Ovevs»as   Trade    (Room   49).  (Reference 

D.O.T./8.568/E.D./E.C.) 

i  I.I  J  

I  Telegraph  and  Teleihone  Material. — With  refer- 
'  ence  to  the  call  by  tiie  Siamese  Department  of  Posts 
I  and  Telegraphs  for  tenders  for  the  supply  (if  tele- 
I  .graph  and  telephone  materials,  the  Acting  British 
.  Coiisul-General  at  Bangkok  now  reports  that  the 
date  for  the  presentation  of  tenders  hns  been 
>xtrn.-led  from  June  5  to  Jim-  28,  1922.  (Reference 
iD.O.T.  7796/F.E./S.C.) 


Denmark  :  Tenders  Invited  for  Railway 
1  Material. — The  Rodby-Nysted  Railway  in  Denmark 
I  invites  tenders  for  the  suripiv  of  the  following  rail- 
I  'vav  material,  the  apprnximate  weichts  required 
I  lieing  ill  metric  tons  :  (1)  Rails  (24-3!)  kilngs.  per 
'  Tietre,  normal  length  12  metres),  1.4-tl-23  tons; 
I  (2'  5.100  fifholates.  77-21  tons:  (3)  81,000  snlpplates 
i  V  ith  inclined  .surface,  193-83  tons,  and  4.000  snle- 
l  elates  v'ith  level  surface.  10-28  tons:  (4)  21.000  Psh- 
j  bolts.  12-50  Ions;  (5)  21 .000  safety  washers,  -38  tons: 
I  'fil  2ro,000  rail  spikes,  83-20  tons.  Tenders,  in 
Danish  currency.  weights,  etc.,  should  be 
i  addressed   "  TiUuid  paa  Skinner  og  Forbindelses- 
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dele,"  Rodby-Ny.sted  Jernebane  Kontoret,  Ganimel 
Kongevej  15a,  2nd  Sal,  Copenhagen,  B,  and  should 
be  delivered  before  the  IMay  16  of  this  year.  A 
set  of  the  documents  (in  Danish)  and  drawings  are 
at  the  Department  of  Overseas  Trade  (Room  50a), 
35,  Old  Queen  Street,  S.W.I.      (Reference  D.O.T. 

5527/ F.R. /E.C.)   

Anchors  for  Belgium  :  Tenders  Required. — 
The  municipal  antliorities  of  Antwerp  invite  tenders 
for  the  supjily  of  three  anchors,  for  mooring  buoys, 
of  wrought  iron  or  steel.  The  anchors  are  to 
weigh  at  least  3,000  kilogs.  each.  Tenders  should 
be  despatched  in  sealed  envelopes  by  registered  post, 
and  addressed  to  "  Monsieur  le  Bourgmestre  de  la 
Ville  d'Anvers,  IHotel  de  Ville,  Anvers,"  in  time 
to  reach  this  destination  by  noon  on  May  15.  A 
deposit  of  Fr.  1,500  is  required.  The  specification 
and  a  sketch  of  the  anchors  can  be  obtained  from 
the  4th  Bureau  at  the  Hotel  de  Ville  (price  Fr.1.50). 
One  copy  of  the  specification  (in  Flemish  and 
French)  is  available  for  inspection  at  the  Depart- 
ment of  Overseas  Trade  (Room  49),  35,  Old  Queen 
.Street,  Westminster.  London,  S.W.I.  (Reference 
15437  F.W./E.C.) 


IMPORTANT   TRANSPORT  CONFERENCE. 

An  exceptionally  representative  attendance  is 
assured  at  the  congress  to  be  held  on  May  17  to  20, 
under  the  auspices  of  the  Institute  of  Transport. 
Delegates  from  the  British  Dominions,  the  United 
States  and  the  Continent  will  participate. 

On  Tuesday,  May  16,  from  7  to  10  p.m.,  Sir 
Henry  P.  Maybury,  K.C.M.G.,  C.B.,  president,  will 
hold  a  reception  at  the  Hotel  Metropole.  Light 
refreshments  and  a  musical  programme  will  be 
provided.  (Evening  dress  optional.)  Admission  on 
pj-esentation  of  congress  cards. 

From  8  till  11  p.m.  on  Wednesday,  May  17,  tht 
Lord  Mayor  will  entertain  the  congress  at  a 
reception  at  the  Mansion  House,  and  on  Thursday, 
May  18,  at  7  for  7-30  p.m.,  the  third  dinner  of  the 
Institute  will  take  place  at  the  Savoy  Hotel.  At 
both  latter  functions  evening  dress  and  decorations 
v/ill  be  worn. 

The  papers  to  be  read  at  the  Institution  of  Civil 
Engineers  on  the  mornings  of  May  17,  18  and  19 
cover  a  wide  range  of  subjects,  and  are  of  particular 
interest.  Whilst  all  are  of  considerable  merit,  three 
may  be  singled  out  as  likely  to  provoke  valuable 
discussion.  Mr.  Neville  Chamberlain,  M.P.,  will 
outline  a  practical  policy  for  inland  water  transport. 
Sir  John  E.  Thornycroft  will  give  his  views  on  the 
future  design  of  the  leading  types  of  self-propelled 
vehicles  and  some  novel  proposals  will  be  found  in 
the  paper  on  the  finance  of  the  modern  highway 
to  be  submitted  by  Mr.  Dixon  H.  Davies. 

A  record  attendance  is  anticipated  at  the  lecture 
to  be  delivered  at  the  Royal  Society  of  Arts  at 
5  p.m.  on  Friday,  May  19,  by  Mr.  F.  V.  Russell, 
C.B.E.,  on  the  operation  of  heavy  suburban 
passenger  service  on  a  steam  railway. 

Many  interesting  visits  have  been  arranged,  and 
those  desirous  of  particpating  in  the  congress  are 
urged  immediately  to  communicate  with  the  hon. 
Rocretary  of  the  Institute  at  15,  Savoy  Street, 
London,  W.C.2, 


STRIKE  ABATEMENT. 

Quite  recently,  before  a  gathering  of  owners  and 
managers  of  collieries,  gasworks  and  blast- 
furnaces, and  experts  interested  in  smoke  abate- 
ment, Messrs.  Sutcliffe,  Speakman  &  Co.,  of  Leigh, 
gave  a  demonstration — in  the  form  of  a  lecture — 
of  a  method  of  producing  smokeless  fuel  on  their 
premises.  The  lecture  was  given  by  Mr.  Edgar 
Evans,  chief  scientific  adviser  to  the  late  Lord 
Rhondda,  and  was  supplemented  by  explanations 
by  Mr.  E.  R.  Sutcliffe,  and  an  exhibition  of  the 
process  of  manufacturing  the  fuel  and  its  burning 
qualities.  The  process  is  quite  distinct  from 
systems  of  low  temperature  carbonisation,  because 
temperatures  of  500  deg.  Cen.  and  1,000  deg.  Cen. 
may  be  applied  in  the  extraction  of  the  volatiles 
from  the  coal,  and  still  leave  behind  dense  and  free- 
burning  coal.  The  firm  abandoned  low-temperature 
carbonisation  six  or  seven  years  ago,  though  at 
that  time  thev  felt  they  had  solved  its  technical 
problems.  "  We  had  at  the  back  of  our  minds," 
Mr.  Evans  said,  "  the  ideal  of  treating  the  whole 
of  the  coal  produced  in  the  country.  We  felt 
this  would  be  impossible  with  the  small  retorts 
required  for  low-temperature  carbonisation.  The 
average  coke  oven  in  this  country  will  produce 
about  seven  tons  a  day,  and  the  largest  in  the  world 
from  12  to  15  tons  a  day.  These  units  are  too 
small.  We  had  to  think  of  units  of  100  tons  per 
day  per  retort  at  least,  and  we  went  to  work  to 
meet  these  conditions." 
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With  the  aid  of  some  microscopic  slides  taken 
specially  by  Sir  George  Beilby,  head  of  the  Fuel 
Researcli  Board,  Mr.  Evans  showed  the  structure 
of  different  kinds  of  smokeless  fuel,  and  compared 
it  with  that  of  charcoal,  with  the  object  of  enforc- 
ing his  argument  that  it  is  the  structure  of  the 
fuel  rather  than  its  composition  that  accounts  for 
its  remarkable  combustibility.  A  piece  of  this  fuel 
taken  from  the  fire  and  isolated  on  the  hearth,  he 
asserted,  will  continue  to  burn  for  hours  after- 
wards. It  can  be  produced  in  any  existing  coke 
oven  or  gas  retort;  but  as  all  the  retorts  and  ovens 
in  the  country  together  are  only  carbonising  about 
38  million  tons  a  year,  and  there  is  need  for  more 
than  200  million  tons  to  be  so  treated,  Messrs. 
Sutcliffe  &  Speakman  have  designed  retorts  each 
capable  of  carbonising,  they  say,  1,000  tons  in  24 
hours.  As  boiler  fuel,  Mr.  Evans  added,  it  would 
greatly  simplify  the  work  of  the  boiler  designer, 
and  in  blast-furnaces  it  would  save  from  5  to  10 
cwt.  of  fuel  in  the  production  of  each  ton  of  pig 
iron. 

The  firm  hope  to  place  the  fuel  on  the  market 
before  the  end  of  the  year  at  about  the  same  price 
as  ordinary  domestic  coal. 


ETCHING    REAGENTS    FOR    ALLOY  STEELS. 

Several  series  of  "sequence  etchings"  have  been 
tried  out  by  the  U.S.  Bureau  of  Standards  on  a 
specimen  of  high-speed  steel  which  was  in  the  "as 
received  from  the  mill  "  condition.  Sequence 
etching  means  the  etching  with  two  or  three  reagents 
in  successive  order  without  any  repolishing  of  the 
section  between  the  etchings,  and  the  Uiking  of 
micro'giraphs  after  each  etching  at  the  same  spot, 
in  tJie  microsection  dn  order  to  note  any  changes 
in  microstr^icture  produced  by  the  last  etching  as 
compared  with  that  developed  by  the  precedinj; 
etching  reagent.  The  reagents  used  in  various 
combinations  w^ere  :  (1)  Dilute  NH^  OH  solution, 
togrthci-  with  a  w-eak  electric  current,  the  specimen 
being  made  positive  pole;  (2)  2  per  cent  alcoholic 
solution  of  HNO, ;  (3)  boiling  sodium  picrate:  and 
(4)  Murakami's  reagent  (solution  of  potassium  ferri- 
cyanide  and  .sodium  hydroxide)  at  boiling  tempera- 
ture. Tho  results,  as  judged  from  the  behaviour 
towards  the  various  etching  reagents  tried,  appear 
to  show  that  there  are  at  least  three  different  con- 
stituents present  altiong  the  imbedded  globules  or 
particles  in  the  specimen  of  high-smeed  steel  in  thp 
■  as  received  from  the  mill  "  condition,  though  any 
attempt  to  state  the  nature  of  these  constituents 
w,;uld,  in  view  of  present  developments,  involve 
.-.Tieculation. 

In  order  ic>  obtain  tungsten  carbide  in  sufficient 
hulk  for  making  various  etching  tests  thereon,  plans 
aro  now  under  wav  to  try  carburising  metallic 
t'lngsten  (^  in.  diameter  bar  stock)  by  th» 
"  cementation  "  method. 


Argentina  Installing  Oil-burning  Locomotives. 
— Oil  burners  will  be  installed  on  the  locomotives 
of  the  State  railways,  according  to  reports  by  the 
transportation  division  of  the  Department  of  Com- 
merce. The  oil  storage  tanks  in  Santa  Fe  for  the 
State  lines  have  been  completed,  and  the  Ministry 
of  Agriculture  has  issued  a  decree  that  the  petro- 
leum from  the  fiscal  workings  at  Comodoro 
Rivadavia  will  be  sold  to  the  State  railways  for  27 
oescs  per  ton.  delivered  in  the  port  of  Santa  Fe. 
The  Central  Norte  Argentine,  serving  the  north  of 
the  Reoublic,  has  been  consumine  nearly  a  mi'lion 
tons  of  quebracho  wood  annually  for  locomotive  fuel, 
at  a  cost  of  12  pesos  per  ton.  It  is  estimated  that 
a  ton  of  petroleum  will  equal  four  tons  of 
quebracho,  and  the  use  of  oil-burning  loco- 
motives is  expected  to  effect  a  large  economy, 
pnd  to  conserve  the  lumber  resources  of 
the  country.  Quantities  of  petroleum  will  be  sold 
by  the  railways  to  the  public  along  the  lines. 

A  New  Insulating  Material. — A  German 
engineer  has  invented  a  new  insulating  materia' 
which,  besides  all  the  excellent  ouab'ties  of 
"ulcanite,  possesses  the  unique  capability  of  becom- 
"i?  the  harder  the  mnre  the  temperature  rises.  It 
is  far  more  resistant  than  either  vulcanite  or  slate, 
snd  puncture  tests  have  shown  that  it  reauired  a 
lo.id  of  20  000  volts  or  two  pointed  electroHps  to 
produfe  a  nuncture.  Hence,  the  new  inon'at'ng 
material  will  be  of  the  ("•eatest  importance  for  the 
strong  current  technic  all  the  rnc-e  so  because  it 
mav  he  used  in  cases  where,  hitherto,  porcelain 
insulators  could  on'v  be  emploved.  wh'ch  are  ron- 
giderablv  dpai-pr.  The  new  insulating  ma.terial  i? 
to  V)e  ca'led  Vulkamon.  an-^  its  inrlii'*  •'  '  c:;p!oit!i- 
tion  is  to  be  begun  forth^'ith.  Vulkamon  will  be 
ten  times  cheaper  than  vulcanite. 
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THE  MARKETS. 


EXTRUDED  BRASS  ROD  PRICES. 

May  8lh,  1922. 
McKechnie  Bros.   Ltd.,    Rotton   Park   Street,  Bir- 
mingham, state  that  the  basis  price  to  date  for  Brass 
Rods  is  6d.  per  pound.     Prices  for  Special  Alloys  in 
Rods  and  Ingots  will  be  quottd  on  application. 


May  8th,  1922. 
A.  Joseph  intimates  under  to  day's  date  that  he  is 
a  buyer  of    Non-ferrous  Scrap  Metals  at  the  under- 
mentioned approximate  prices  per  ton  :  — 


@  per  ton. 

New  aluminium  cuttings  £65  0  0 

General  collected  scrap  brass               29  0  0 

Clean  copper                                     53  0  0 

Braziery  copper                                  43  0  0 

Gunmetal                                          39  0  0 

Old  lead,  less  usual  draft                     21  0  0 

(All    metal    carted    free  in 
London  area.) 

Tea  lead                                            19  0  0 

Old  zinc                                            16  0  0 

Hollow  pewter                                 120  0  0 

Shaped  black  pewter                            70  0  0 

and  can  supply  solder  as  follows: — 

@  per  con. 

Plumbers',  in  bar  or  strip  form  £75  0  0 

Tinmans'                                           9.t  0  0 

Blowpipe                                          105  0  0 


All  prices  based  on  day  of  delivery  of  the  metal 
unless  otherwise  ariauged. 


MARKET  REPORTS. 
OILS,  &c. 

Lubricating  Oils. — Filtered  stocks,  especially  550 
and  600  "  E,"  for  shipment,  have  advanced  appre- 
ciably. The  shipment  market  has  a  much  firmer 
tone.  We  quote  pales.  £13  10s  to  £24  10s.  :  reds, 
£18  to  £30 ;  dark  cvlinders.  £17  to  £35  10s.  : 
filtered  cylinders,  £22  to  £40:  blacks,  £8  to  £19; 
all  ex  wharf,  London,  less  2j,  per  cent  discount, 
prompt  deli\  ery.  Shipment  prices  on  application  ; 
soluble  oil,  £22  10s. 

Paraffin  Wax  and  Scale. — Market  steady; 
118/20  deg.  Fah.,  2|d.  ;  123/25  deg.  Fah.,  2id.  ; 
125/30  desi,-.  Fah.,  2|d.  ;  130/35  deg.  Fah.,  2Jd.  ;  135/ 
40  deg.  Fah.,  3id.  ;  140/45  deg.  Fah.  4id.  London 
and  Liverpool.  Paraffin  scale  market  firm  and 
supiplies  short  for  forward  shipment.  We  quote 
122/24  deg.  Fah.,  l-|d.  spot,  l-|d.  forward  shipment. 

PetTOleum  Oils. — Water  white.  Is.  6d.  ;  standard 
white,  Is.  5d.  in  barrels  net ;  300  deg.  high  test 
oil.  Is.  Ofd.,  less  2^  per  cent  discount,  barrels 
included,  ex  wharf,  London. 

Fuel  Oil.— 905/10  gravity,  £5  per  ton;  950 
gravity,  £3  12s.  6d.  per  ton.  Both  ex  tank,  net 
cash.  Delivered  in  bulk  by  tank  wagon  10s.  per 
ton  extra. 

Linseed  Oil. — Many  sharp  advances  since  our  last 
issue.  The  market  closes  :  London,  spot,  42s.  ; 
April/May,  42s.  3d.;  May/ August,  41s.;  Hull, 
spot,  42s."  3d.;  April,  42s.  3d.:  May/August,  41s. 

Re.sin.— Ajnerican  B.  13s.  6d.  ;  FG,  13s.  9d.  ;  MN, 
15s.  6d.  ;  WG,  18s.  6d.  French  FG,  13s.  :  WW, 
17s.  6d. 

Cast'ir  !)il. — Firm.  English  pharmaceutical,  57s.  ; 
fij'sts,  52s.:  seconds,  48s.,  ex  mills,  Hull,  barrels 
included.  We  hold  stock  in  London  at  3s.  per 
cwt.  extra,  less  than  one  ton  lots  Is.  per  cwt.  extra. 
French  pharmaceutical.  60s.  in  barrels;  63s.  in 
cases,  London;  M;mIi;.s  Cmipt  cusfor  oil.  May /June 
shipment.  42s.  (id.,  Ijaiivl.-s  mrlu.led,  c.i.f.  landing 
weights,  all  net  cash. 

White  Oils.— Special  No.  1  white  oil,  £43;  No.  1 
white  oil,  £39;  No.  1a  half  white  oil,  £36;  all  ex 
wharf.  London.  In  drums  free.  No.  2  half  white- 
oil,  £33  in  barrels  free,  all  net  cash. 

Animal  Oils.— Neiatsf cot  oil,  English,  5s.  3ii.  ; 
South  American  under  I  per  cent  f.f.a. ,  5s.  ex 
wharf,  London;  English  lard  oil,  62s.  to  74s.; 
American  lard  oil,  65s.  to  76s.;  all  in  barrels,  net; 
pale  horse  oil,  35s,  per  cwt.  net,  delivered. 

Cotton  Oil.— Steady.  Refined  soap  oil,  40s.  6d. 
net,  naked,  Hull;  42s.  6d.  net,  naked,  London. 

Tallow. — ^No  auction  sale  last  Weanesday. 
Australian  mixed,  36s,  6d.  to  41s.;  beef.  37s.  to 
42s.  ;  mutton,  38s.  to  43s. 

Turpentine.— Firm  at  further  advanced  prices. 
American,  spot.  77s.  9d, ;  April.  77s.  9d.  ;  May/ 
June,  71s.    9d. ;    July/Decemcer.  60s.    French  m 
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American  barrels,  not  offering.  White  spirit.  Is.  8d. 
per  gallon,  barrels  included,  ex  wharf,  London. 
Sample  on  application. 

Arthur  Brown  &  Co.  Ltd. 

126,  Bishopegate,  London.  E.G. 2. 


NEW  YORK  METAL  MARKET. 

The  latest  quotations  on  the  metal  market  are  : — 

Dols.  per  ton. 

Iron,    No.     2    American  Nortfiern 


Foundry    22.00  to  24.00 

Cents  per  lb. 

Tin,  spot    30.75 

Zinc,  East  St.  Louis    5.12^ 

Copper,  electrolytic,  spot    13 

Copper,   electrolytic,   futures    13.00  to  13^ 


SYDNEY  HARDWARE  MARKET. 

Quotations  on  the  Syrhiey  hardware  market  show 

a  striking  downward  movement  : — 

Keiicing  Wire —  Per  ton. 

Australian  black.  No.  8  gauge   £22  15  0 

Australian  black.  No.   10  gauge   23  15  0 

American  galvanised.  No.  8  gauge    25  15  0 

American  galvanised.  No.  10  gauge   28    0  0 

Harb?d  W'ire —  Per  ton. 

.Australian  gal\ ;iriiseil,  12|  gauge   £41     0  0 

American  galviinised.  12  gauge    34    0  0 

(Talvaui^ed  Iron —  Per  ton. 

English  conugated,  26  gauge   £36    0  0 

Engiisli  plain,  26  gauge    38    2  6 

Per  mile. 

Rabbit -proof    netting   £67  15  0 

Per  ton. 

Sheet  lead  (in  full  rolls)   £.37    0  0 

f5ar  iion    23  10  0 

Shoeing  .^teel    24  10  0 

Steel  plates   24    0  0 

Steel  sheets    32  10  0 

Per  double  box. 

Tinplates,  British    £3    2  6 

—Renter. 

BRUSSELS  IRON  AND  STEEL  MARKET. 


t)ii  tile  Belgiau  iroji  and  steel  market  there  is  no 
accentuation  uf  weakness,  but  buyers  are  still 
masters  cf  il,.'  sii     i  n  m .  lu-odueers  fiiiil  it  very 

difficult  1. 1  |i]iee.s.     On  tlie  (.tiler  biinii.  the 

nso  in  (ieiiii,iii  cuKe  obliges  Belgian  producers  of 
pig  iron  to  resist  excessive  concessions  more 
vigorously  than  evei'. 

In  pig  iron  there  is  no  change  to  report.  Some 
export  orders  for  foundry  pig  iron  have  been  received. 
In  the  lialf-niaiuifactured  iron  section  production  is 
limited  and  quotations  are  easily  maintained. 
There  is  no  change  in  the  steel  situation. 

Strikes  have  Ijroken  out  at  Ghent.  Louvain.  and 
in  the  Centre,  but  it  is  hoped  that  they  W'ill  not 
spread. 

Tlie  following  are  among  the  latest  quotations 
for  large  quantities  for  the  interior  free  on  truck  : — 


Francs. 

Commercial  bars    410 

Belgian  foundry  pig  ii'oii — 

No.  1   '.   265 

No.  2   255 

No.  3    245 

Pig  iron — 

Thomas,  ordinaiv    215 

Thomas,   special    240 

Grand  Ducliv  foundiv  |ng  iron   235 

Lorraine  foundry  pig  iron — 

No.  3   .'   240 

Sheets— 

5  mm.  and  over    480 

3  mm   500 

Polished  i  H-)----i'-c>ir'.  975-  1.075 

Galvanised,  6/10  mm.  1.600 

Thomas,  billets   ,   325 

Rails     425 

Reuter. 

SPANISH  ORE  FREIGHT  MARKET. 

The  following  arc  among  the  lastest  quotations 
on  the  Soanish    ore    freight    market  :    Bilbao  to 


Cardiff,  7s.:  to  W'orthinglon,  8s.;  to  Middles- 
brough, 7s.  6d.  ;  Castro  Alen  to  Middlesbrough,  8s.: 
S,i:il.iiidi'i  to  Cardiff.  7s.:  Iluelva  tu  London,  lis.; 
Huelv:i  to  Danzig,  12s.- -Renter. 

THE  LONDON  IRON  AND  STEEL  EXCHANGE. 

Rather     livelier     conditions     characterised  the 
weekly  meeting  of  the  London  Iron  and  Steel  Ex 
change  on  Tuesday.     Altliough  the  labour  situation 
is  still  holding  up  business  in  the  home  market,  the 
British    steel   trade    is    experiencing    one   of  the 
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spasmodic    revivals    of    trade    that    have  been 
feature  of  the  business  situation  for  several  monthj 
Indian  buying  has  become  more  active  andamui' 
more  optimistic  spirit  is  abroad  regarding  the  tr^i 
situation  in  that  country.    The  Continent  also  r 
tinues  to  take  pig  iron,  and  a  fair  business  ,i 
been  also  transacted  with  some  of  the  Colonies 
number    of    enquiries    have    been    received    fi  - 
America  for  British  pig  iron,  probably  as  an  .  i, 
come   of  the  higher  prices   being   asked  by 
Americans  in  the  domestic   market   owing  to  ' 
coal  strike  in  that  country.    This  business,  h<i' 
ever,  has  been  difficult  to  arrange,  and  there  h 
been  little  practical  result  from  the  enquiry.  T 
call  for  semi-finished  iron  and  steel  is  still  dull,  .-ii 
there  has  been  a  notable  stiffening  in  the  pric 
asked  by  British  manufacturers,  whose  rates,  h"' 
ever,  are  still  below  those  demanded  by  Continer  t 
producers,  when  the  freight  and  rail  transport  a 
taken  into  consideration.    It  is  generally  believ 
that  no  improvement  in  this  branch  of  the  tra 
can  be  expected  until  the  labour  disputes  that  i 
at    present    dislocating    the    home    trade    of  tl 
country    are    settled.    The    demand    for  finish 
descriptions  of  iron  and  steel  fluctuates  from  go( 
to  bad  almost  from  week  to  week.  Continent 
competition  is  stronger  in  this  department  than 
the  other  bi'anehes  of  the  trade,  but  it  is  satisfa 
tory  to  note  that  in  spite  of  the  efforts  of  Fren- 
and  Belgian  makers  the  British  producers  are  ^t 
finding  a  good  market  for  thin  steel  sheets  in  b-i 
tfiese  countries. 


NOTICES  OF  MEETINGS. 

THE  INSTITUTION  OF  ELECTRICAL 
ENGINEERS. 

LfiNDON  :  An  ordinary  meeting  will  be  held 
the  lecture  theatre  of  the  Institution,  Sa,voy  Plac 
"\'ictoria  Embankment.  W.C.2,  on  Thursday,  JI; 
18,  1922,  at  6  p.m.,  when  the  1.3th  Kelvin  Lectu 
will  be  delivered;  subject.  "Electricity  ;i: 
Matter."  by  Sir  Ernest  Rutherford.  K.B.E.."F.E, 

JUNIOR  INSTITUTION  OF  ENGINEERS. 

London  :  The  annual  dinnei-  will  be  held  on  M; 
18,  to  celebrate  the  thirty-eighth  anniversary  of  t 
Institution's  foundation,  at  Alonico  Restaurant,  I 
6-30  p.m.  j 

London  :  On  May  19  a  lecture  will  be  given  i 
the  Caxton  Hall,  at  8  p.m.,  by  F.  W.  G.  Clar 
^M.I.Mech.E.      Subject  :  "  Engineering  Business 
China.'" 


DIESEL  ENGINE  USERS'  ASSOCIATION.  | 

London  :    At    the    next    meeting   of   the  Die.j 
Engine  Users'  Association  on  Friday,  June  2,  ! 
the  Institution  of  Electrical  Engineers,  a  paper 
"Marine  Diesel  Engines."  by  ]Mr.  H.  F.  P.  Purda 
B.Sc,  is  to  be  read  and  discussed.  Non-membe 
interested  in  the  subject,  and  desirous  of  attendi:! 
the  meeting,   can   make  application  for  tickets 
admission   to  the  hon,   secretary,   at    19.  Cadog 
Gardens,  London.  S.W.3. 


Vegetable  Oil  .\s  Vvel  for  Tractors.  -  T 
extremely  high  cost  of  transportation  of  petrol  a 
the  iitterior  of  the  Belgian  Congo,  lai'gely  dm- 
tsetse  flies,  which  ^make  it  impracticable  to  r] 
animals  for  transporting  goods  and  necessitate  t' 
use  of  native  porters,  led  the  Belgian  Colon 
Ministry  to  organise  a  trial  of  road  tractors  usi 
palm  oil  MS  fuel.  The  results  of  these  trials  pai 
full  s;itisf:n  tion.  The  semi-Diesel  tw-o  and  foil 
cycle  engines  ran  normally  on  the  palm  oil,  and  tl 
power  developed  was  equal  to  if  not  greater  th 
that  obtained  with  kerosene.  Nothing  was  not 
tliat  suggested  possible  difficulties  in  using  pai 
oil  in  these  engines.  Starting  up  without  peti 
injection  was  good,  and  there  was 
cdirbonisation. 

iMI'ROVEJrENTS   IN  AUSTRALIAN  TELEPHONE  SySTE? 

Tenders  Invited  for  the  Si'pply  of  Material. 
In  connection  with  the  scheme  to  grant  relief 
thousands  of  unsatisfied  applicants  for  telephontj 
the  Postmaster  General  is  placing  orders,  and  i 
about  to  invite  tenders  for  large  supplies  of  maferiil 
including  British  cables  and  insulated  wire,  invo'vi 
an  outlay  of  .C2, 000,000.  The  Postmaster  Grnei 
is  al.'o  calling  for  tenders,  closing  0ct.ober  17.  1 
the  supply  of  automatic  switchboards  and  associatli 
apparatus  for  two  suburban  exchanges  at 
bourne,  | 
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ABSTRACTS. 


itENCH    Digging    by    Motor  PoweiR. 

{Motor  Transport,  May  1,  1922.) 
he  Berna  tractor  is  not  of  special  design 
i)r  trench  digging  work,  as  it  is  also  in- 
'jnded  for  ordinary  haulage  duties  on  the 
pad  or  in  the  field.  It  is  driven  by  a 
-our-cylinder  engine  (bore  115  mm., 
'croke  160  mm.),  developing  40  h.p.  at 
','00  revolutions  Tier  minute.  It  is  pro- 
j  ided  with  a  clutch  and  a  gear  box  giving 
iiree  forward  speeds  and  one  reverse,  and 
•reighs  about  3|  tons  in  woi-king  order. 
I  Then  employed  for  haulage  work  in  the 
leiA  nv  -AT-  the  road,  its  utility  can  be 
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Economise  in  Stationery 
by  using 

The  Best  British 
Blotting 

PAPER, 

FORD'S. 

Every  SKeet  with  this 
Trademark, 

Is  absolutely  tKe  best 
obtainable. 


Manufactured  by — 
T.  B.  FORD.  Ltd., 

Snakeley  Mill. 
Loudwater, 
High  "Wycombe, 
England. 

H.— F5256. 
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(3)  A  simple  starting  switch. 

(4)  A  good  power  factor. 

(5)  A  good  range  of  speeds  by  simple 
:!ontrol . 

It  is  well  known  that  none  of  the  above 
Featiires  are  natural  qualities  of  the  in- 
luction  type  of  motor,  and  when  the 
■second  feature,  which  is  possible,  is 
insisted  upon'  by  the  electricity  supply 
authorities  the  use  of  slip-rings  and  com- 
plicated starting  gears  makes  the  cost  of 
the  motor  quite  prohibitive. 

The  single-phase  commutator  motor  of 
^mall  size  having  series  or  shunt 
characteristics    deserves    greater  f^voi^r 


from  power  users  than  it  has  had  up  to 
the  present,  because,  apart  from  the  above 
features  which  it  possesses,  it  is  a  simple, 
reliable,  and  inexpensive  machine. 

The  plain  series  type,  on  account  of  its 
great  simplicity,  should  be  used  in  pre- 
ference to  the  constant  speed  type,  and  in 
case  of  small  power  its  series  charac- 
teristics does  not  debar  its  use  in  most 
applications  when  the  apparatus  driven 
takes  such  a  good  percentage  of  power, 
CA^eu  when  doing  no  useful  work,  as  pre- 
vents, the  motor  from  reaching  inadmissibly 
high  speeds. 


Short-circl'itkd       Abmaturk  Ooil.s. 
(Electrics,  April,  1922.) 

To  find  short-circuited  armature  coils  a 
lod  method  is,  if  possible,  to  drive  the 
mature  at  a  medium  speed  with  field 
cited  and  brushes  raised.  The  short- 
Tuited  coils  will  become  heated. 
If  no  means  of  driving  the  armature  is 
ailable,  it  is  sometimes  considered  a 
Dd  plan  to  apply  voltage  direct  to  the 
natui'e.  so  as  to  allow  the  trouble  to 
e  definite  symptoms  such  as  sparking  or 
oking.  But  the  uninitiated  should  he- 
re of  this  course. 

sometimes  it  is  possible  to  cause  the 
Is  to  heat  by  turning  the  armaiiire  by 
id  as  rapidly  as  possible;  the  field,  of 
irse,  being  excited.  This  method  also 
1  often  enable  the  operator  to  detect  a 
;inct  pull  when  the  short-  circuited  coils 
s  the  poles. 

Vhen  the  coils  where  the  frouble  is 
lated  are  discovered,  it  is  far  from  ea.sy 
deal  exneditiouslv  with  the  necessary 
airs.    Should  it  be  found  that  the  in- 
ition  is  not  damaged,  a  renair  on  site 
bout  recourse  to  outside  aid  is  possible, 
s  is  not  very  likely.      Bad  damage  is 
ally  the  case  if  the  armature  prevents 
tins'.      So.  unless  means  are  at  hand 
dealine  with  repairs  of  the  nature  in- 
ter!, it  is  best  to  consult  the  manufac- 
'.rs  so  tliat  thev  may  decide  whether  it 
dvisable  to    return  the  armature  to 
r  works. 

rmature  trouble  is  more  likely  to  lead 
parking,  overheating,  inefficient  rrm- 
•  and  so  forth,  than  to  prevent  the 
hine  starting. 


REVIEWS. 


v^jRROsiON  ov  Condenser  Tubes.— A 
second  and  revised  edition  has  just  been 
issued  by  the  (^orrosion  Respnrch  Com- 
mittee. 30,  Victoiia  Street.  S.W.I,  of  the 
valuable  pamphlet  entitled  "  Notes  on  the 
Corrosion  and  Protection  of  Condenser 
Tubes."  The  document,  which  is  pub- 
lished at  2s.  8d.  post  free,  is  intended  to 
be  of  service  to  manufacturers  of  tubes 
aTul  condensing  plant  and  to  the  ensrine'^-is 
who  use  them.  It  is  of  an  essentially 
practical  character,  and  embo'^ies  the 
results  of  10  years'  research.  The  first 
edi  +  ioM  of  1.000  co'oies  was  e^^hausted 
within  a  week  of  publication.  The  new 
erlition  contains  much  valuable  adflitional 
matter, 


Coal  Saving  by  Modern  Methods  of 
Steam  Generation.  By  David 
Brownlie,  B.Sc.(Lond.).  Published 
by  the  Author  at  4,  Grang-ethoi^pe 
Drive,  Burnage,  Manchester.  2s.  6d. 
net. 

No  one  can  speak  with  greater  authority 
on  problems  connected  with  steam  genera- 
tion than  the  author  of  this  booklet.  He 
has  had  a  long  experience  in  investigation 
of  boiler  problems.  The  installation  and 
upkeep  of  a  boiler  plant  at  the  present  day 
is  vastly  diif'erent  from  what  it  was  20 
years  ago.  The  rising  cost  of  fuel  has 
been  an  important  factor  in  influencing 
the  change  from  crude  wasteful  methods  to 
scientific  control.  There  have  also  been 
so  many  mechanical  auxiliaries  introduced 
that  the  practice  of  yesterday  is  not  suit- 
able to-day.  But  while  boiler  engineers 
are  aware  of  the  economies  that  can  be 
effected  by  up-to-date  methods  and  equip- 
ment, many  power  users  are  not,  or  the 
working-  efficiency  of  the  average  boiler 
plant  would  not  be  as  low  as  it  is. 

Mr.  Brownlie  presents  exact  figTires  of 
the  actual  performance  of  65  steam  boiler 
plants  in  the  dyeing  and  textile  finishing 
industries,  and  shows  that  the  average 
net  working  efficiency  is  only  about  61i 
per  cent.  What  is  true  of  the  finishing 
industries  is  also  true  of  others.  Tables  are 
included  by  the  author;  indeed,  the  book- 
let is  largely  an  analysis  and  explanation 
of  the  tabulated  details.  The  subject  is 
discussed  in  an  able  and  convincing 
manner. 

Thk  College- Trained  Engineer.  By 
Prof.  Frederic  Bacon,  M.A. 
^Cantab.)  Published  by  The  South 
Wales  Institute  of  Engineers,  Park 
Place,  Cardiff.  Is.  net. 
This  is  a  reprint  of  the  presidential 
address  read  before  the  Inaugural  Meet- 
ing of  the  University  College  of  Swansea 
Engineering  Association  of  Students  of  the 
South  Wales  Institute  of  Engineers. 
The  subject  is  one  that  has  been  very 
much  discussed  in  the  technical  press  dur- 
ing-the  last  few  years,  and  while  there  is 
not  universal  agreement  it  is  generally 
conceded  that  the  best  engineer  is  often 
the  practical  man  who  has  had  a  college 
training.  Professor  Bacon  is  very  broad- 
minded  and  tolerant,  and  discusses  the 
qiiestion  in  an  exceedingly  interesting- 
manner,  especially  when  dealing  with  the 
status  of  the  engineering  profession, 
which  he  rightly  complains  is  not  com- 
mensurate with  the  value  and  import- 
ance of  the  service  it  renders  to  the  com- 
munity. '. 

The  Jovrnal  of  the  Concrete  Institute 
for  April  contains  a  report  of  the  annual 
general  meeting  of  the  institute  reprint  of 
a  paper  entitled  "  What  is  the  use  of  the 
Modular  Ratio?"  and  a  list  of  new 
London  buildings  in  which  concrete  is 
being  used.   

The  Camel,  which  is  the  house  iournal 
of  Cammell,  Laird  &.  Co.  Ltd.,  Birken- 
head, has  now  become  the  organ  of  the 
Imports  club,  and  because  of  this  has  an 
unique  place  among  house  journails. 
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THE  MARKETS. 


EXTRUDED  BRASS  ROD  PRICES. 

May  Slh,  1922. 
McKechnie  Bros.   Ltd.,   Rotton   Park   Street,  Bir- 
mingham, state  that  the  basis  price  to  date  for  Brass 
Rods  is  6d.  per  pound.     Prices  for  Special  Alloys  in 
Rods  and  Ingots  will  be  quoted  on  application. 


American  barrels,  not  offering.  White  spirit.  Is.  8d. 
per  gallon,  barrels  included,  ex  wharf.  London, 
Sample  on  application. 

Arthur  Brown  &  Co.  Ltd. 

126,  Bishoppgate,  London.  E.G. 2 


May  8th,  1922. 
A.  Joseph  intimates  under  to  day's  date  that  he  ig 
a  buyer  of    Non-ferrous  Scrap  Metals  at  the  under- 
mentioned approximate  prices  per  ton  :  — 

@  per  ton. 

Kew  aluminium  cuttings   £65    0  0 

General  collected  scrap  bras.-s   29    0  0 

Clean  copper   53    0  0 

Braziery  copper    43    0  0 

Gunmetal    39    0  0 

Old  lead,  less  usual  di-aft   21    0  0 

(All    metal    carted    free  in 
London  area.) 

Tea  lead   19    0  0 

Old  zinc   16    0  0 

Hollow  pewter   120    0  0 

Shaped  black  pewter    70    0  0 

and  can  supply  solder  as  follows: — 

@  per  con. 

Plumbers',  in  bar  or  strip  form  £75     0  0 

Tiumaus'    95    0  0 

Blowpipe    105    0  0 

All  prices  based  on  day  of  delivery  of  the  metal 
unless  otherwise  ariauged. 


MARKET  REPORTS. 

OILS,  &C. 

Lubricating  Oils. — Filtered  stocks,  especially  560 
and  600  "  E,"  for  shipment,  have  advanced  appre- 
ciably. The  shipment  market  has  a  much  firmer 
tone.'  We  quote  pales.  £13  10s  to  £24  10s.  ;  reds, 
£18  to  £30 ;  dark  cylinders,  £17  to  £35  10s.  ; 
filtered  cylinders,  £22  to  £40;  blacks,  £8  to  £19; 
all  ex  wharf,  London,  less  2^  per  cent  discount, 
prompt  delivery.  Shipment  prices  ,on  application ; 
soluble  oil,  £22  10s.  .,      ■<.:>.-, ni  vr  i- 

Paraffin  W^ax  and  Scale. — Market  steady ; 
118/20  deg.  Fah..  2|d.  ;  123/25  deg.  Fah.,  2id.  ; 
125/30  deg.  Fah.,  2fd.  ;  130/35  deg.  E'ah.,  2|d.  ;  135/ 
40  deg.  Fah.,  3^d.  ;  140/45  deg.  Fah.  4^d.  London 
and  Liverpool.  Paraffin  scale  market  firm  and 
supplies  short  for  forward  shipment.  We  quote 
122/24  deg.  Fah.,  l|d.  spot,  Ifd.  forward  shipment. 

Petroleum  Oils. — Water  white.  Is.  6d.  ;  standard 
white,  Is.  5d.  in  barrels  net  ;  300  deg.  high  test 
oil,  Is.  Ofd.,  less  2^  per  cent  discount,  barrels 
included,  ex  wharf,  London. 

Fuel  Oil.— 905/10  gravity,  £5  per  ton;  950 
gravity,  £3  12s,  6d.  per  ton.  Both  ex  taiik.  net 
cash.  Delivered  in  bulk  by  tank  wagon  10s.  per 
t<on  extra. 

Linseed  Oil. — Many  sharp  advances  since  our  last 
issue.  The  market  closes  :  London,  spot,  42s.  : 
.-Vipril/May,  42s.  3d.;  May /August,  41s.;  Hull, 
spot,  42s.  3d.;  April,  42s.  3d.;  May/August,  41s, 

Resin.— American  B,  13s.  6d.  ;  FG,  13s.  9d.  ;  MN, 
15s.  6d.  ;  WG.  18s.  6d.  French  FG,  13s.  :  WW. 
17s.  6d. 

Castor  Oil.— Firm.  English  pharmaceutical,  57s.  ; 
firsts,  52s.;  seconds,  48s.,  ex  mills,  Hull,  barrels 
included.  We  hold  stock  in  London  at  3s.  per 
cwt.  extra,  less  than  one  ton  lots  Is.  per  cwt.  extra. 
French  pharmaceutical,  60s.  in  barrels;  63s.  in 
cases,  London;  Madras  Coast  castor  oil,  Mav/June 
shipment,  42s.  6d.,  barrels  included,  c.i.f.  landing 
weights,  all  net  cash. 

White  Oils.— Special  No.  1  white  oil,  £43;  No.  1 
white  oil,  £39;  No.  U  half  white  oil,  £36;  all  ex 
wha,rf,  London.  In  drums  free.  No.  2  half  white 
oil.  £33  in  barrels  free,  all  net  cash. 

Animal  Oils.— Neatsf oot  oil,  English,  5s.  3d.: 
South  American  under  1  per  cent  f.f.a.,  5s.  7J2d.,  ex 
wharf,  London;  English  lard  oil,  62s.  to  74s.; 
American  lard  oil,  65s.  to  76s.;  a.ll  in  barrels,  net: 
pale  horse  oil,  35s.  per  cwt.  net,  delivered. 

Cotton  Oil.— Steady.  Refined  soap  oil.  40s.  6d, 
net,  n.aked.  Hull;  42s.  6d.  net,  naked,  London. 

Tallow.— No  auction  sale  last  Wennesday, 
Australian  mixed,  36s.  6d.  to  41s.  ;  beef,  37s.  to 
42s.  ;  mutton,  38s.  to  43s. 

Turpentine.— Firm  at  further  advanced  prices. 
American,  spot,  77s.  9d.  ;  April,  77s.  9d.  ;  May/ 
June,  71s.    9d.  ;    July/Decemcer.  60s,    French  in 


NEW  YORK  METAL  MARKET. 

The  latest  quotations  on  the  metal  market  are  : — 

Dols.  per  ton, 

iron.     No.     2    American  Northern 

Foundry    22.00  to  24.00 

Cents  per  lb. 

Tin,  spot    30.75 

Zinc,  East  St.  Louis    5.12^ 

Copper,  electrolytic,  spot    13 

Copper,   electrolytic,   futures    13.00  to  13^ 


SYDNEY  HARDWARE  MARKET. 

Quotations  on  tlie  Sydney  hardware  inaiket  show 

a  striking  downwai-d  movement  : — 

Fencing  Wire —  I'er  ton. 

Australian  black.  No.  8  gauge   £22  15  0 

Australian  black.  No.   10  gauge   23  15  0 

Americ;ui  galvanised.  No.  8  gauge    25  15  0 

American  galvanised.  No.  10  gauge   28    0  0 

Barbed  Wire —  Per  ton, 

Australian  galvanised,  12j  gauge   £41    0  0 

American  galvanised.  12  gauge    34    0  0 

(Talvanised  Iron —  Per  ton. 

English  coriugated,  26  gauge   £36    0  0 

Eriglisli  plain,  26  gauge    38    2  6 

Per  mile. 

Ralibit-proof    netting   £67  15  0 

Per  ton. 

Slieet  lead  (in  full  rolls)   £37    0  0 

Bar  iron    ,.,   23  10  0 

Shoeing  .'^teel    24  10  0 

Steel  plates    24    0  0 

Steel  sheets    32  10  0 

Per  double  box. 

Tiuplales.  British    £3    2  (i 

--Renter, 

BRUSSELS  IRON  AND  STEEL  MARKET. 

On  tlie  Belgian  iron  and  .steel  inaiket  there  is  no 
accentuation  of  weakness,  but  buyers  are  still 
tnaster.s:  of  .the  sit iiat  ion .  and  pi'odncei's  find  it  very 
difficult  to  stabilise  prices.  On  the  other  hand,  the 
rise  in  German  coke  obliges  Belgian  producers  of 
pig  iron  to  resist  excessive  concessions  more 
vigorously  than  ever. 

In  pig  iron  (lieie  is  no  change  to  report.  Some 
export  orders  fur  Foundry  pig  iron  ha,ve  been  received. 
In  tlie  half-manufactured  iron  section  jjroduction  is 
limited  and  quotations  are  easily  maintained. 
There  is  no  change  in  the  steel  situation. 

Strikes  have  broken  out  at  Ghent.  Lonvain.  and 
in  the  Centre,  but  it  is  hoped  that  they  will  not 
spread. 

Tlie  following  are  among  the  latest  quotations 
for  large  quantities  for  the  interior  free  on  truck  ; — 

Francs. 

Commercial  bars   410 

Belgian  fonndrv  pig  iron — 

No.   1  '.   265 

No.  2    255 

No.  3    245 

Pig  iron — 

Thomas,  ordinary    215 

Thomas,  special    240 

Grand  Duchv  foundry  pig  iron   235 

Lorraine  foundrv  pig  iron — 

No.  3   ,'   240 

Sheet  s — 

5  mm,  and  over   480 

3  mm   500 

Polished  .w;.<h;>-.«>:"<-  075-1.075 

Galvanised,  6/10  mm.   1.600 

Thomas,  billets   ,   325 

Rails   425 

-  Renter. 

SPANISH  ORE  FREIGHT  MARKET. 

The  following  are  among  the  lastest  quotations 
on  the  Snanish  ore  freight  market  :  Bilbao  to 
Cardiff,  7s.:'  to  Worthington,  8s.:  to  Middles- 
brougli,  7s.  6d.  ;  Castro  Alen  to  Middlesbrough,  8s,  : 
Sanl.-imier  to  Cardiff.  7s.:  lluelva  to  London,  lis.: 
Iluelva  to  Danzig,  12s.— Reuter. 


spasmodic  revivals  of  trade  that  have  been  g 
feature  of  the  business  situation  for  several  months. 
Indian  buying  has  become  more  active  and  a  much 
more  optimistic  spirit  is  abroad  regarding  the  trade 
situation  in  that  country.  The  Continent  also  con- 
tinues to  take  pig  iron,  and  a  fair  business  has 
been  also  transacted  with  some  of  the  Colonies.  A 
number  of  enquiries  have  been  received  from 
America  for  British  pig  iron,  probably  as  an  out- 
come of  the  higher  prices  being  asked  by  the 
Americans  in  the  domestic  market  owing  to  the 
coal  strike  in  that  country.  This  business,  how- 
ever, ha--  been  difficult  to  arrange,  and  there  has 
been  little  practical  result  from  tlie  enquiry.  The 
call  for  semi-finished  iron  and  steel  is  still  dull,  and 
tliere  has  been  a  notable  stiffening  in  the  prices 
asked  by  British  manufacturers,  whose  rates,  how- 
ever, are  still  below  tliose  demanded  by  Continental 
producers,  when  the  freight  and  rail  transport  are 
taken  into  consideration.  It  is  generally  believed 
that  no  improvement  in  this  branch  of  the  trade 
can  be  expected  until  the  labour  disputes  that  are 
at  present  dislocating  the  home  trade  of  thi.<! 
country  are  settled.  The  demand  for  finished 
descriptions  of  iron  and  .steel  fluctuates  from  good 
to  had  almost  from  week  to  week.  Continental 
competition  is  stronger  in  tliis  department  than  in 
the  other  branches  of  the  trade,  l)ut 
torv  to  note  that  in  spite  of  the  effc 


THE  LONDON  IRON  AND  STEEL  EXCHANGE. 

Rather     livelier     conditions     characterised  the 
weekly  meeting  of  the  London  Iron  and  Steel  Ex 
change  on  Tuesday.     Although  the  labour  situation 
is  jstill  holding  up  biisiness  in  the  home  market,  the 
Britieh    steel    trade    is    experiencing    one   of  the 


?  loui 
fd  th< 

power  developed  was  equ.il  to  if  not  greater  thai 
that  obtained  with  kerosene.  Nothing  was  nnf.-ii 
that  suggested  possible  difficulties  in  using  palm 
oil  in  these  engines.  Starting  up  without  pi-tre' 
injection  was  goo().  and  tlirre  was  ii' 
cwbonisation. 

Improvements  in  ArsTRALiAN  Telephone  Systtm 
Tenders  Invited  for  the  Scpply  of  Material. 
In  connection  with  the  scheme  to  grant  relief  u 
thousands  of  unsatisfied  applicants  for  telephone* 
the  Postmaster-General  is  placing  orders,  and  i; 
about  to  invite  tenders  for  large  supplies  of  material 
including  British  cables  and  insulated  wire,  in▼o'.vin^ 
an  outlay  of  ,£2.000.000.  The  Postmaster  Genera 
IS  ■al.'-o  calling  for  tenders,  closing  October  17.  foi 
the  supply  of  automatic  switchboards  and  assPCiat<'( 
apparatus  for  two  suburban  exchanges  at  M»' 
bourn€. 
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ABSTRACTS. 


jENCH    Digging    by    Motor  PoweiR. 
(Motor    Transport,    May    1,  1922.) 

,e  Berna  tractor  is  not  of  special  design 
'  trench  digging-  work,  as  it  is  also  in- 
'ided  for  ordinary  haulage  duties  on  the 
id  or  in  the  field.  It  is  driven  by  a 
Nir-cyliuder  engine  (bore  115  mm., 
! -oke  160  mm.),  developing  40  h.p.  at 
^0  revolutions  per  minute.  It  is  pro- 
I  ded  with  a  clutch  and  a  gear  box  giving 
'  ree  forward  speeds  and  one  reverse,  and 
'jighs  about  3^  tons  in  working  order. 
;  hen  eJiiployed  for  haulage  woik  in  the 
i  Id  or  on  the  road,  its  utility  can  be 
I  creased  by  the  fitting  of  the  Berna 
"pstan  at  the  rear  of  the  frame.  The 
!  tual  digging  operation  is  effected  by 
"^ians  of  scuttles  attached  to  an  endless 
lain  running  over  sprockets,  the  front 
[•e  of  which  is  rotated  in  an  opposite 
I  rection  to  the  wheels  which  support  the 
vtachment.  By  this  means  the  scuttles 
1  g  into  the  ground  and  convey  the  ex- 
vvated  earth  forward,  emptying-  it  on  to  a 
ansporting  band,  which  carries  it  over  to 
'  e  left-hand  side  of  the  macliine  so  tlial 
i  falls  and  foims  a  mound  parallel  to 
1,6  trench  some  distance  away  from  the 
sitter'.  When  working'  in  sticky  or  clayey 
}  il,  which  would  ordinarily  cling  to  the 
j  side  of  the  scuttles,  a  special  device  is 
I  *ovided  to  ensure  that  their  contents  are 
■iiptied.  Special  automatic  clutches  are 
ted  where  required,  and  so  adjusted 
.at  they  will  slip,  thus  protecting  the 
1  echanism  when  siibjected  to  unusual 
■resses. 

The  normal  width  of  trench  excavated 
v'  the  apparatus  is  1  ft.  6  in.  whilst  the 
j3pth  can  be  varied  up  to  4  ft.  6  in.  ;  the 
tig-ging  speed  varies  from  50'  to  65  yds. 
|:'r  hour.  A  choice  of  two  speeds  for  the 
I, gging  apparatus  is  also  provided  to  suit 
i  quirements. 


i  OTEs  ON  Single-phase  Commut.\toe 
I  Motors.  (The  Electrical  Review, 
f    April  28,  1922.) 

^  As  the  field  of  application  for  electric- 
|.ly  driven  apparatus  becomes  wider, 
Uere  is  an  increasing  demand  in  this 
j)untry  for  a  single-phase  motor  which, 
I  alike  the  induction  type,  has  the  follow- 
ig  features :  — 

i  (1)  A  powerful  starting  torque. 

>  (2)  A  moderately  small  current  at  start- 

iig-  ' 

•  (3)  A  simple  starting  switch. 

I  (4)  A  good  power  factor. 

Ii  (5)  A  good  range  of  speeds  by  simple 

imtrol. 

!  It  is  well  known  that  none  of  the  above 
j^atiires  are  natural  qualities  of  the  in- 
lUction   type   of  motor,    and  when  the 
[?cond    feature,    which    is    possible,  is 
l^isisted  upon'  by  the  electricity  supply 
luthorities  the  use  of  .slip-rings  and  com- 
i  licated  starting  gears  makes  the  cost  of 
[ae  motor  quite  prohibitive. 
The  single-phase  commutator  motor  of 
naall     size     having     series     or  shxint 
haracteristics    deserves    greater  favour 

i 


from  power  users  than  it  has  had  up  to 
the  present,  because,  apart  from  the  above 
features  which  it  possesses,  it  is  a  simple, 
reliable,  and  inexpensive  machine. 

The  plain  series  type,  on  account  of  its 
gTeat  simplicity,  should  be  used  in  pre- 
ference to  the  constant  speed  type,  and  in 
case  of  small  power  its  series  charac- 
teristics does  not  debar  its  use  in  most 
applications  when  the  apparatus  driven 
takes  such  a  good  percentage  of  power, 
even  when  doing  no  useful  work,  as  pre- 
vents the  motor  from  reaching'  inadniissibly 
high  speeds. 


SHORT-CTRfUITKD         ARMATURE  CblL.S. 

(Electrics,  April,  1922.) 

To  find  short-circuited  armature  coils  a 
good  method  is,  if  possible,  to  drive  the 
armature  at  a  medium  speed  with  field 
excited  and  brushes  raised.  The  short- 
circuited  coils  will  become  heated. 

If  no  means  of  driving  the  armature  is 
available,  it  is  sometimes  considered  a 
good  plan  to  apply  voltage  direct  to  the 
armature,  so  as  to  allow  the  trouble  to 
give  definite  symptoms  such  as  spaiking  oi- 
smoking.  But  the  uninitiated  should  be- 
ware of  this  course. 

Sometimes  it  is  possible  to  cause  the 
coils  to  heat  by  turning  the  armature  by 
band  as  rapidly  as  possible;  the  field,  of 
course,  being  excited.  This  method  also 
will  often  enable  the  operator  to  detect  a 
distinct  pull  when  the  short-  circiiited  coils 
pass  the  poles. 

When  the  coils  where  the  troxible  is 
situated  are  discovered,  it  is  far  from  easy 
to  deal  exneditiouslv  with  the  necessary 
renairs.  Should  it  be  found  that  the  in- 
sulation is  not  damaged,  a  repair  on  site 
without  recourse  io  outside  aid  is  possible. 
This  is  not  very  likely.  Bad  damage  is 
usually  the  case  if  the  armature  prevents 
startintr.  So.  unless  means  are  at  hand 
for  dealins  with  repairs  of  the  nature  in- 
dicated, it  is  best  to  consult  the  manufac- 
turers so  that  they  may  decide  whether  it 
is  Mdvis;ible  to  return  the  armature  to 
their  works. 

Armature  trouble  is  more  likely  to  lead 
to  sparking-,  overheating-,  inefficient  run- 
ninc  and  so  forth,  than  to  prevent  the 
machine  starting. 


REVIEWS. 


Corrosion  ov  Condenser  TttbEs.— A 
second  and  revised  edition  has  just  been 
issued  by  the  Corrosion  Resenrch  Com- 
mittee. 36,  Victoria  Street.  S.W.I,  of  the 
valuable  pamphlet  entitled  "  Notes  on  the 
Corrosion  and  Protection  of  Condenser 
Tubes."  The  document,  which  is  pub- 
lished at  2s.  8d.  post  free,  is  intended  to 
be  of  service  to  manufacturers  of  tubes 
and  condensino-  plant  and  to  the  ensrineors 
who  use  them.  It  is  of  an  essentially 
practical  clinracter,  and  embo'lies  the 
results  of  10  years'  research.  The  first 
edi+io?i  of  1.000  cor»ies  was  exhausted 
within  a  week  of  publication.  The  new 
edition  contains  much  valuable  additional 
matter. 


Coal  Saving  bt  Modern  Methods  of 
Steam  Generation.  By  David 
Brownlie,  B.Sc.(Lond.).  Published 
by  the  Author  at  4,  Grrangethorpe 
Drive,  Burnage,  Manchester.  2s.  6d. 
net. 

No  one  can  speak  with  gi-eater  authority 
on  problems  connected  with  steam  genera- 
tion than  the  author  of  this  booklet.  He 
has  had  a  long  experience  in  investigation 
of  boiler  problems.  The  installation  and 
upkeep  of  a  boiler  plant  at  the  present  day 
is  vastly  different  from  what  it  was  20 
years  ago.  The  rising-  cost  of  fuel  has 
been  an  important  factor  in  influencing 
the  change  from  crude  wasteful  methods  to 
scientific  control.  There  have  also  been 
so  many  mechanical  auxiliaries  introduced 
that  the  practice  of  yesterday  is  not  suit- 
able to-day.  But  while  boiler  engineers 
are  aware  of  the  economies  that  can  be 
effected  by  up-to-date  methods  and  equip- 
ment, many  power  users  are  not,  or  the 
working  efficiency  of  the  average  boiler 
plant  would  not  be  as  low  as  it  is. 

Mr.  Brownlie  presents  exact  figures  of 
the  actual  performance  of  65  steam  boiler 
plants  in  the  dyeing  and  textile  finishing 
industries,  and  shows  that  the  average 
net  working  efficiency  is  only  about  61^ 
per  cent.  What  is  true  of  the  finishing 
industries  is  also  true  of  others.  Tables  are 
included  by  the  author;  indeed,  the  book- 
let is  largely  an  analysis  and  explanation 
of  the  tabulated  details.  The  subject  is 
discussed  in  an  able  and  convincing- 
manner. 

The  College- Trained  Engineer.  By 
Prof.  Frederic  Bacon,  M.A. 
^Cantab.)  Published  by  The  South 
Wales  Institute  of  Eng-ineei-s,  Park 
Place,  Cardiff'.  Is.  net. 
This  is  a  reprint  of  the  presidential 
address  read  before  the  Inaugural  Meet- 
ing of  the  University  College  of  Swansea 
Engineering  Association  of  Students  of  the 
South  Wales  Institute  of  Engineers. 
The  subject  is  one  that  has  been  vei-A,- 
much  discussed  in  the  technical  press  dur- 
ing- the  last  few  years,  and  while  there  is 
not  universal  agreement  it  is  generally 
conceded  that  the  best  engineer  is  often 
the  practical  man  who  has  had  a  college 
training.  Professor  Bacon  is  very  broad- 
minded  and  tolerant,  and  discusses  the 
question  in  an  exceedingly  interesting- 
manner,  especially  when  dealing  with  the 
status  of  the  engineering  profession, 
which  he  rightly  complains  is  not  com- 
mensurate with  the  value  and  import- 
ance of  the  seiwice  it  renders  to  the  com- 
munity. '  ; 

The  Jonrnal  of  the  Concrete  Institute 
for  April  contains  a  report  of  the  annual 
general  meeting  of  the  institute  reprint  of 
a  paper  entitled  "  What  is  the  use  of  the 
Modular  Ratio?"  and  a  list  of  new- 
London  buildings  in  which  concrete  is 

being  used.  

The  Camel,  which  is  the  house  journal 
of  Cammell,  Laird  &  Co.  Ltd.,  Birken- 
head, has  now  become  the  organ  of  the 
■Sports  club,  and  because  of  this  has  an 
unique  place  among  house  journals. 
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Transport. 


ROAD. 


Motor  Transport  Exhibitions. 

For  some  years  those  engaged  in  the 
]>roduction  ot  comniercial  motor  vehicli:>s 
have  had  considerable  doubt  as  to  the 
value  of  commercial  motor  exhibitions. 
So  far  as  motor  vans,  lorries  and  wagons 
are  concerned,  or  the  chassis  upon  which 
they  are  mounted,  there  have  been  no 
notable  changes  in  recent  years ;  in  other 
words,  they  have  reached  a  standard  of 
excellence  and  serviceability  that  does  not 
call  for  any  cliange.  Why,  then,  hold 
an  exhibition? 

The  Society  of  Motor  Manufacturers 
and  Traders  have  decided  that  there  is  no 
necessity  to  hold  a  commercial  motor  show 
at  Olympia  this  year.  There  have  been 
two  commercial  motor  exhibitions  since 
the  war,  one  last  year  and  one  in  1920. 
Of  neither  could  it  be  said  that  it  had  any 
marked  influence  upon  sales  or  upon 
design.  Prior  to  that  there  had  not  been 
such  an  exhibition  for  eig'ht  years,  the  last 
one  being  held  in  1912,  so  that  we  may 
now  return  to  a  period  of  longer  intervals 
between  such  shows.  It  is  not  to  be  taken 
that  there  will  be  no  exhibitions  of  heavy 
motors  in  the  meantime.  There  will  be 
sucli  displays  every  year,  as  a  mattei- 
of  fact,  but  they  will  form  part  of  some 
other  event.  For  instance,  commercial 
motors  form  a  very  important  section  of 
the  show  of  the  Eoyal  Agricultural 
Societv  of  England ,  which  is  held 
annually  at  different  centres,  and  at 
special  trades  exhibitions  utility  motors 
are  much  in  evidence.  The  argument  is 
that  the  man  who  is  in  a  particular  trade 
attends  liis  own  trade  exliibition ,  and  will 
be  prepared  to  consider,  motor  transport 
matters  and  exhibits  if  they  should  form 
a  feature.  There  is  bound  to  be  far  more 
interest  taken  in  motors  for  use  in  special 
trades  and  industries,  and  if  those  who  go 
to  such  trades  exhiliitions — that  is  to  say, 
those  who  show  heavy  business  motors, 
display  vehicles  that  have  been  built  for 
neople  in  the  particular  trade  represented 
by  the  exhibition,  they  will  be  getting 
near  their  objective. 

Nevertheless,  the  Society  of  Motor 
Manufacturers  and  Traders  as  the  govern- 
ing body  of  the  motor  trade  forbid  the 
display  of  motors  by  their  members  at 
anv  more  than  a  certain  number  of  speci- 
fied exhibitions.  Whether  this  policy  will 
be  rigidly  pursued  now  that  they  have  de- 
cided not  to  go  on  with  their  own  remain« 
to  be  seen. 

It  will  be  interesting  to  see  what,  if 
any,  effect  this  decision  will  have  upon 
the  Roads  and  Transport  Exhibition,  an 
annual  event  that  has  come  into  promin- 
ence of  late. 


Bhonzing  Brass  Castings.— Yellow  brass  cast- 
inps  may  be  coloured  goWen  bronze  by  cleaning  and 
spraying  or  brushing  with  a  very  weak  muriPtic 
arid  picJtle.  They  are  next  sprayed  c  brushod 
with  a  8oli7tion,  using  4  oz.  of  sulphide  of  potash. 
2oz.  of  thialdine  crystals  and  4oz.  of  chloride  of 
ammonium  per  gallon.  By  heating  the  castings  any 
shade  of  colour,  from  golden  yellow  to  dark  brown, 
can  be  produced. 
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Commercial  Aviation  Shows  Signs 
of  Animation. 

The  oigauisation  of  the  U.S.  Oommer- 
cial  Aeronautical  Association  of  the  7th 
Army  Corps  Area  presents  tangible  evi- 
dence that  America  is  awakening  to  the 
possibilities  of  coiuniercial  aerial  naviga- 
tion, says  the  Air  News  Letter.  At  a 
convention  of  this  association  held  at 
Sioux  City,  loAva,  March  27  to  29,  the 
various  speakers  expressed  the  belief  that 
the  other  eight  Army  Corps  areas  will  soon 
follow  in  the  footsteps  of  the  seventh. 

The  constitution  of  the  Seventh  Corps 
Area  Association  provides  that  the  organ- 
isation will  foster  and  develop  aeronatutics 
both  commercially  and  scientifically,  first 
by  bringing  about  the  establishment  of 
uniform  landing  fields  in  the  57  leading 
cities  of  the  area,  co-operate  with  the  other 
corps  areas  in  j)romoting  the  establish- 
ment of  a  trans-Continental  air  system  and 
auxiliaries,  and  work  with  the  war  and 
navy  department  in  establishing  an  aerial 
defence  tor  America  as  well  as  to  develoji 
a  citizenry  trained  in  flying. 

Resolutions  adopted  by  the  convention 
embodied  the  policy  to  be  pursued  by  the 
new  organisation.  It  will  seek  affiliation 
with  the  Aeronautical  Association  of  the 
iJnited  States  of  America  following  the 
organisation  of  that  body  at  the  conven- 
tion in  Detroit  in  September.  The  new 
l>ody  announced  its  intention  to  co-Dperate 
with  city.  State  and  national  governments 
to  promote  aviation ;  urged  Congress  to 
expedite  tlie  passage  of  the  Wadsworth- 
TTicks  Bill ;  asked  that  the  aerial  mail 
service  be  supported  with  adequate  appro- 
priations, and  that  the  national  govern- 
ment adopt  a  liberal  policy  toward  avia- 
tion that  will  enable  America  to  take  the 
place  it  deserves  in  the  flying  world. 

Air  Race  of  Loreto,  Italy. 

The  Contest  Committee  of  the  Loreto 
Races  announced  recently  that  the  follow- 
ing events  would  take  place  this  year:  — 

August  14  (a.m.). — Madonna  of  Loreta 
Trophy,  for  groups  of  airplanes  and  sea- 
planes, reserved  to  the  pilots  of  the  royal 
army  and  navy. 

August  14  (p.m.). — Circuit  of  the 
Marche  (about  250  km.).  Throwing  of 
messages,  landing  contest,  etc. 

These  races  are  open  to  all  Italian  pilots, 
military  and  civilian,  and  airplanes  and 
seaplanes  of  Italian  construction. 

On  August  15  an  official  ceremony  will 
take  place  with  political  and  religious 
authorities  present,  and  aviation  represen- 
tatives of  foreign  countries.  At  this  time 
also  the  awards  will  be  made  to  the  win- 
ners of  the  different  races. 

The  committee  will  announce,  as  soon 
as  possible,  the  detailed  programme  of  the 
different  racps :  in  the  meantime,  they  ox- 
tend  an  invitation  to  Aeronautical  Asso- 
ciations and  constructors  and  owners  of 
planes  to  prepare  themselves  now  for  the 
great  exhibition. 

In  the   meanlime,    llu'  committee 
gathering  the  numerous  and  large  prices, 
in  cash  and  in  articles  for  the  contestants. 


The  New  Handley  Page  Machines. 

A  little  while  ago  the  first  of  the  m -^^ 
Handley  Page  W.Sb.'s  visited  Croydu) 
aerodrome  for  a  few  hours,  where  she  wa 
closely  scrutinised  ])y  a  crowd  of  iuteresici 
pilots  and  engineers.  The  second  of  these 
machines,  I  learn,  is  now  on  the  veigi 
of  completion,  and  is  to  be  followed  ir 
quick  succession  by  a  third  and  a  fouith 
The  W.iSb.  is  most  simply  defined  us  m 
improved  version  of  the  W.8  type,  whicl 
latter  may  be  regarded  as  the  first  twin, 
engined  machine  to  be  specially  desiguefj 
for  passenger  canying.  Machines  of  thf 
W.8  type  have  been  in  constant  use  on  tht 
Handley  Page  transport  services  for  twr 
years  now,  and  the  nature  of  the  improve 
ments  lhat  have  been  effected  in  the  nev 
W.8b.  design  suggests  that  civil  aviatioi 
is  beginning  to  apply  the  principle  c 
"  adaptation  to  environment  "  in  the  in 
dustrial  world.  , 

With  the  exception  of  the  engim 
mountings  there  has  been  scarcelj'  anj 
structural  alteration  in  the  design  of  xh 
W.8b.  The  chief  feature  of  the  ner 
machine  consists  in  the  rediiction  o 
engine  j)nwer.  Rolls-Royce  "  Eagle ' 
engines  of  360  h.p.  each  have  been  sub 
stituted  for  the  Napier  "  Lion  "  engine 
of  450  h.p.  each  with  which  the  origina 
W.8  machines  were  ec^uipped.  Thi 
reduction  in  engine  power  does  not,  o! 
course,  involve  the  slightest  reflection  O" 
the  efficiency  of  the  famous  Napie 
engines.  It  is  due  completely  to  the  ex 
perience  gained  by  the  Handley  Pag 
Company  during  three  years  of  pionee 
work  in  commercial  aviation.  This  es 
perience  goes  to  show  that  for  machines  o 
this  class  (i.e.,  big  twin-engined  biplanes 
whatever  advantages  may  be  claims 
abstractly  for  the  possession  of  the  extij 
power,  are  not  commercially  justifiabhi 
Taking  all  things  into  consideration- 
reliability,  safety,  punctuality,  requisit 
speed,  etc. — it  has  been  found  from  e> 
perience  that  the  requirements  of  moder 
commercial  air  transport  can  be  satisfa( 
torily  fulfilled  with  reduced  power  unit 

Another  important  feature  oftheW.Si 
is  that  the  folding  wings,  which  charai| 
terised     the    former    type    have    bee  , 
abolished.    The  reason  for  this  has  not  y<  ^ 
been  expressly  stated,  but  whatever 
may  be,  this  new  departure  mav  he  take' 
as  an  indication  of  the  increased  etficienc 
that  has  been  achieved,  or  is  likely  to  1 
achieved  in  the  immediate  future,  in  tl  P 
matter     of    aerodrome  administratio) 
From   the  point  of  view  of  space.  < . 
course,  the  foldinsr  winsr  has  tremeuHoi 
advantages,  especially  in  the  case  of  b^ 
biplanes.    But  it  also  has  one  disadva 
tage  attaching  to  it,  namely:     It  ncei 
trained  personnel  to  perform  the  opei 
tions  of  folding  it  back  for  housinsr  ai 
fixing  it  in  position  in  preparation  t 
fliQ'ht.    Also,  these  operations  take  tini 
Practically  the  onlv  commercial  advn 
tage,  therefore,  to  'be  derived  from  fnl 
ing  wings  is  economy  in  sT)ace.  and  whi 
it  is  remembered  that  this  is  accnmnnnii 
by  an  expenditure  of  time  and  labon 
the  decision  in  favour  of  the  fixed  win 
seems  eminently  sensible.    Once  more, 
is  a  matter  of  adaptation  to  conditions. 
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Shipping  News. 


lited  States  Shipping. 

>(         (From  Our  Own  Correspondent.) 

lu  his  testimony  before  tke  joiut  cun- 
j|;ssional  committee,  John  J.  Love,  vice- 
li'sident  of  the  Emergency  Fleet  (_or- 
M.-ation,  said  that  American  shippers 
<  uld  not  break  their  counectiuus  wuii 
I'ahlished  foreign  lines  until  they  are 
lijiured  that  American  steamship  lines 
'-tl  offer  a  continuing'  service.  He  added 
lilt  the  general  trend  of  commerce  seems 
ijbe  toward  liner  service,  which  means 
lat  commodities  aic  delivered  to  con- 
i!,aaing  countries  in  smaller  quantities, 
l,t  at  more  frequent  intervals. 
[Shipping  Board  losses  increased  more 
'  in  600,000  dols.  during  March  last,  the 
ierating  deficit  increasing  to  •3,704,15o 

is.  compared  with  3,089,459  dols.  foi- 
i  bruary;  but  even  with  this  growing 
itficit  vice-president  Love  claims  that 
\i  Groverninent   fleet  is  drifting  toward 

junk  heap. 
I  The  Merchants  and  Miners'  SteanLshiji 
" .  have  awarded  contracts  to  the  Federal 
I  ipbuilding  Co.,  of  Kearny,  N.J.,  for  the 
-fistruction  of  two  passenger  vessels 
hiich  are  to  be  3G8ft.  in  length,  19  ft. 
jiught  and  12  knots  speed;  they  are  to 
live  four  steel  decks  for  accommodation 
!•  206  first-class  passengers.  The  shiji- 
[  ilding  company's  bid  was  874,000  dols. 
I'l'  each  vessel.  They  are  to  be  con- 
(  ucted  on  the  Isherwood  system.  The 
Ifj^hest  bid  was  for  1,300, 000  dols.  each. 
[Contracts  have  been  placed  for  the  con- 
duction of  10  passenger  and  cargo 
l^ssels,  at  a  cost  of  about  15,000,000 
rls.,  during  the  first  part  of  1922,  as 
f  mpared  with  one  small  vessel  ordered  in 

3  entire  year  of  1921.    A  record  of  these 

ips,  from  the  American  Bureau  of  Ship- 
I'ng,  shows  a  number  of  medium  size 
^mhination  boats,  for  use  chiefly  in  the 
I'astwise  .service. 

'(All  kinds  of  pioposals  are  being  put 
jrward  at  the  liearings  before  the  cou- 
i'essional  committee  on  .ship  subsidies, 
[le  latest  is  that  the  vShipping  Board  be 
lipovvered  to  triple  the  ordinary  sub- 
i'lies.  The  fight  for  subsidies  is  summed 
1^  by  a  conservative  American  ob.server 
ills:  "There  is  a  small  compact  group 
1    men  who  will   profit  immensely  bv 

I  bsidy  legislation.  There  is  an  adminis- 
j  itive  group  whose  desire  it  is  to  get  sub- 
i\ies  in  order  to  make  a  showing  and  get 

II  of  ships.  They  are  working  in 
frmony.  No  one  is  opposing  them  and 
[e  politicians  look  on  complacently. 
•  lat  is  the  whole  story." 

I  ipping  Prospects. 

i'A  remarkable  display  of  strength  has 
I  en  witnessed  in  the  .shipping  section  of 
;3  industrial  market   during  the  past 
jiek  or  two,  and  has  helped  to  impart 
imuess  to  this  section  of  industry.  This 
1 3overy  has  been  remarkable  in  view  of 
I'e  fact  that  it  has  coincided  with  the 
30ur  disputes  in   the  engineering  and 
ied  trades.    Undoubtedly  the  dividends 
clared  by  the  Peninsular  &  Oriental  Co. 
d  the  Cunard  Co.  have  played  a  big 
rt  in  stimulating  the  demand  of  bring- 


iug  about  the  recovery.  Furness-W  ithy 
shares  are  also  in  great  demand,  and  it  is 
evident  that  this  company  is  believed  to 
be  doing  well,  and  will  show  good  results 
for  the  financial  year  ended  April  30. 

It  is  a  rare  occurrence  for  a  staid  stock 
like  that  of  the  Royal  Mail  Co.  to 
fiuctuate  rapidly  and  widely  in  value. 
Yet  such  has  been  the  uncommon  experi- 
ence of  this  .stock  in  the  past  week  or  so. 
The  price  has  been  run  up  by  quick  stages 
from  about  84  to  100,  and  when  it  had 
reached  this  height  it  had  a  quick  reaction 
on  profit-taking,  but  is  still  well  np  on 
balance. 

The  future  of  the  shipping  industry 
depends  largely,  of  cour.se,  upon  the 
revival  of  national  and  international 
trade,  coupled  with  a  cutting  down  of 
expen.ses.  There  is  a  better  prospect  of 
tiade  revival  now  than  there  has  been 
for  the  past  18  months,  and  certainly  there 
is  a  greater  chance  for  economical  work- 
ing, as  the  reports  of  the  Cunard  and 
White  Star  companies  have  recently 
shown . 

Report  of  Chamber  of  Shipping. 

Shipping  has  been  coming  through  its 
own  tempestuous  sea  of  troubles.  An 
immense  depression  in  ocean-carrying 
trade,  a  great  slump  in  fi'eights,  an  extra- 
ordinary fall  in  shipping  values,  the  lay- 
ing up  of  scores  of  vessels  from  the  lack 
of  remunerative"  employment,  have 
marked  the  reaction  from  the  boom  period 
which  followed  the  war.  The  change 
came  quickly,  and  a  record  of  many  of  its 
incidents  is  to  be  found  in  the  valuable 
annual  report  of  the  Chamber  of  Shipping 
of  the  United  Kingdom  for  1921-22  and 
the  statistical  diagrams  and  docinnents 
which  are  bound  with  it. 

The  Chamber  of  Shipping  in  recent 
years  has  been  growing  in  influence  and 
authority,  and  it  is  remarkable  how  many 
"live"  subjects  are  dealt  with  in  one 
year's  report,  also  how  closely  they  are 
connected  with  general  trade  and 
commerce. 

For  instance,  there  is  the  problem  of  a 
huge  surplus  in  the  world's  supply  of  siiip- 
ping.  That  is  to  say,  tonnage  is  far  in 
excess  of  the  trade  requirements.  But  on 
this  (luestion  exaggeration  may  easily 
creep  in.  In  the  middle  of  'last  year  the 
steel  and  iron  sea-going  tonnage  of  the 
chief  maritime  countries  of  the  world  was 
52,354,000  tons,  and  0,199,000  tons  were 
under  construction,  apart  from  the  Ger- 
man yards.  Thus,  a  tonnage  of  approxi- 
mately 58,500,000  gross  tons  was  in  sight 
as  compared  with  41,464,000  tons  on  the 
outbreak  of  war.  Everyone  engaged  in 
.shipping  knows  that  the  huge  quantity  of 
shipping  in  sight  is  practically  subject 
to  considerable  deductions.  Output  dur- 
ing the  past  year  has  been  held  up  bj' 
suspensions.  It  is  pointed  out  also  that' 
some  5,500,000  tons  of  vessels  may  be  clas- 
sified as  obsolete,  as  they  were  launched 
25  years  ago  or  more,  and  a  further 
amount  will  scarcely  repay  repairs. 

Attention  is  also  drawn  in  the  report 
of  the  Chamber  of  Shipping  to  the  state- 
ment of  the  chairman  of  the  United  States 


Shipping  Board  that  one-third  of  the  steel 
tonnage  put  in  hand  in  that  country  dur- 
ing tJie  intensive  submarine  campaign 
must  be  treated  as  useless.  "  It  must  be 
apparent,"  the  report  comments,  "  that 
the  surplus  of  effective  tonnage  is  .smaller 
than  the  crude  statistics  indicate." 

There  are  several  subjects  which  the 
Chamber  of  Shipping  has  in  hand,  and  on 
which  drastic  acl'ion  is  being  sought.  In 
the  Morning  Post  recently  attention  was 
drawn  to  its  circular  supporting  inter- 
national action  to  terminate  legal  immuni- 
ties which  are  enjoyed  by  State-owed  mer- 
chant ships.  Another  subject  on  which 
the  Chamber  is  taking  a  strong  line  is  that 
of  flag'  discrimination. 

A  third  subject  on  which  the  Chamber, 
as  the  mouthpiece  of  the  shipping  commu- 
nity, has  been  taking  a  strong  line  is  the 
taxation  of  shipping  abroad,  and  a  good 
deal  of  disappointment  has  been  expressed 
at  the  fact  that  the  Chancellor  of  the 
Exchequer  did  not  allude  to  the  subject 
in  his  Budget  statement. 

No  doubt  this  subject  will  be  brought 
forward  in  the  course  of  the  debates  on 
the  Finance  Bill,  and  in  view  of  this  it 
is  interesting  to  note  that  the  Chamber 
ill  its  leport  states  that  it  is  a  matter  of 
t!ie  highest  im])o!tance  that  the  principle 
should  be  established  that  the  profits  of 
.shipping  are  earned  on  the  high  seas,  and 
as  such  are  taxable  only  in  the  country 
of  domicile.  On  all  work  done  in  port, 
such  as  loading,  stowing,  and  bunkering, 
and  on  port  dues,  commissions  on  freight, 
passage  money,  and  similar  earnings,  taxa- 
tion is  levied  at  the  foreign  port. 

Jn  this  connection  America  has  taken 
the  lead  in  offering  exemption  from  in- 
come tax  in  respect  of  ships  trading  to 
her  ports,  where  reciprocal  treatment 
is  accorded  to  American  vessels.  Mutual 
arrangements  of  this  kind  would  be  a 
great  advantage  to  this  country,  inasmuch 
as  it  would  result  in  a  material  saving 
to  British  shipping,  and  that  saving  would 
then  be  available  for  taxation. 

Practice  and  Principle. 

A  Cliristiania  newspaper  is  severely 
critising  the  policy  of  German  shipping 
companies  in  view  of  the  recent  statement 
made  by  Heir  Stimming,  General  Director 
of  the  North-Geir,^an  IJoyd  Co.,  at  tlie 
meeting  of  the  German  Ship  Owners' 
Association  in  Berlin.  The  statement  in 
question  was  to  the  effect  that  German 
.^hipping  com])aiiies  did  not  intend  tf) 
render  the  present  difficult  situation  of  the 
freight  market  worse  by  reducing  freights 
or  by  otlier  disloytij  com])etition .  The 
Christian ia  Norges  Hanrlelsiidende,  how- 
ever, points  out  that  the  German  expres- 
sion stands  in  conflict  with  the  German 
lines'  freight  policy  in  recent  timps  and 
in  opposition  to  the  action  of  Herr  Stim- 
ming's  own  company  in  the  past  few  days, 
in  so  far  as  concerns  the  traffic  to  Norway. 
Thus,  the  German  line,  the  newspaper 
says,  is  underbidding  to  a  large  degree 
for  through  goods  the  rates  of  the  Scan- 
dinavian lines,  and  is  thereby  carrying  on 
disloyal  competition  with  the  latter.  The 
newspaper  says  that  it  knows  that  Nor- 
wegian companies'  communications  to  the 
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German  liner  companies  iiave  only  been 
received  with  eA^asive  answers,  and  there 
are  instances  of  the  North-German  Lloyd 
having  quoted  for  throug"h  goods  from 
ISTorway  via  Bremen  very  considerably 
lower  rates  than  are  quoted  in  Norway. 
Tlie  hope  is  expressed  that  the  practice  of 
the  German  lines,  parliculaily  that  of  the 
(jerman  Lloyd,  will  be  brought  into  agree- 
ment with  the  manly  and  confidence  in- 
stilling statement  which.were  made  by  the 
general  director  at  the  meeting  in  Berlin. 


INSURANCE. 

Motor  Vehicle  Insurance. 

The  subject  of  commercial  motor 
vehicle  insurance  is  one  which  is  worthy 
of  study. 

For  instance,  just  as  it  is  possible  to 
over-insure,  it  is  also  possible  to  under- 
insure,  and  in  either  case  the  highest 
return  will  not  be  obtained  from  the 
investment.  On  the  one  hand,  the 
increase  in  the  standing  charges  will  tend 
to  keep  up  needlessly  the  cost  per  vehicle 
or  per  ton-mile,  and,  on  the  other,  a 
sudden  and  perhaps  heavy  charge  may 
have  to  be  met  which  will  more  than  wipe 
out  any  previous  benefit  derived  from  a 
low  weekly  insurance  rate  in  the  standing 
costd« 

In  the  opinion  of  the  Tiine.-<  motor  corre- 
spondent, a  case  in  point  with  regard  to 
over-insurance  is  that  in  which  liability 
to  mechanical  breakdcrwn  is  covered,  for 
with  the  present  high  standard  of 
reliability  of  business  vehicles,  where 
there  is  proper  maintenance  supervision 
the  risk  is  not  great,  and  premiums  for 
insurance  against  mechanical  breakdown 
are  by  no  means  small.  This  is,  of 
course,  subject  to  one  proviso,  namely, 
that  a  vehicle  is  properly  looked  after. 
On  the  whole,  then,  I  would  not  advise 
the  transport  owner  to  insure  under  this 
heading.  Ilnder-insurance,  however,  is 
a  more  common  erroi'  than  the  opposite. 

The  three  chief  risks  against  which  it  is 
advisable — almost  essential — to  insure  are 
(1)  third  party;  (2)  fire;  and  (3)  accident. 
I  have  put  them  in  the  order  in  which  I 
consider  that  they  come  in  importance. 
If  a  policy  does  not  comprise  unlimited 
indemnity  in  respect  of  third  party  claims, 
the  limiting  figuure  should  be  a  sub- 
stantial one,  and  the  policy  .should  be  com- 
prehensive in  its  nature. 

The  other  chief  items  are  fire  and 
accident.  The  policy  should  guarantee 
that  up  to  full  value  will  be  paid  in  respect 
of  loss  of,  or  damage  to,  the  insured  motor 
vehicle  caused  by  (1)  accidental  external 
means;  (2)  theft;  (3)  fire,  self-ignition, 
lightning  or  explosion;  (4)  transit, 
including  loading  and  unloading  by  road, 
rail  or  inland  waterway ;  and  (5)  malicious 
means.  Necessary  lami)s,  tyres  and 
accessories  should  be  covered  under  these 
heads  as  well  as  the  car  itself. 

Two  minor  points  which  are  worthy  of 
note  are  whether  or  not  the  insurance 
allows  for  the  cost  of  removal  of  a 
damaged  motor  vehicle  from  the  place 
where  the  accident  occurred  to  the  neigh- 
bouring repair  garage,  and  also  if  work 
up  to,  say,  £10  in  value,  ran  be  begun  at 


once  upon  the  vehicle.  Some  policies 
permit  this,  provided  a  detailed  estimate 
is  obtained  at  once  and  forwarded  to  the 
company.  Wear  and  tear,  mechanical 
breakdown,  depreciation,  bursts  and 
punctures  of  tyres,  damage  thereto  unless 
due  to  accidental  collision,  injury,  loss  or 
damage  arising  through  excessive  load- 
ing, riot,  war  and  so  forth  are  items  which 
are  usually — and  not  unreasonaldy — 
excluded.  Against  these  three  risks — 
third  party,  fire  and  accident — I  would 
strongly  advise  any  motor  owner  to  guard 
himself. 

To  illustrate  what  insurance  costs 
to-day,  I  am  giving  details  of  com- 
prehensive insurance,  such  as  that  out- 
lined above,  for  the  different  classes  of 
vehicles,  namely :  (1)  (a)  Light  goods 
vehicles;  (b)  heavy  trades.  (2)  Heavy 
goods  vehicles.  (3)  Cars  used  for  private- 
hire  purposes : — 

(1)  {a)  Not  exceeding  three  tons  when 
full  laden.  Case  1  :  10  h.p.  and  not 
exceeding  £500  value,  £13  per  annum. 
Case  2 :  20  h.p.  and  not  exceeding  £700 
value,  £17  per  annum.  For  London  and 
Glasgow  approximately  33^  per  cent  must 
be  added  and  12|  per  cent  for  the 
provinces  and  certain  large  towns.  In 
certain  heavy  trades  an  additional  5  to  15 
per  cent  is  chargeable  on  all  the  above 
figures.  For  Fords  theie  are  special 
rates,  namely,  £14  for  a  valuation  of  £27") 
and  14s.  per  cent  increase  above  this 
value. 

(6)  The  heavy  trades  comprise  cartage 
contracting,  general  goods  and  parcel 
carrying,  mail  and  parcel  post  contract- 
ing, railway  and  canal  transport,  road- 
making  contracting  and  motor  trading, 
including  body  building,  vehicle  manufac- 
ture luid  s(i  forth.  These  form  the  5  per 
cent  increase  list,  and  owners  who  are 
liable  to  the  15  per  cent  addition  are : 
Brewers,  mineral-water  manufacturers, 
agents  or  factors,  newsagents  and  news- 
paper proprietors  in  the  collection  and 
delivery  of  newspapers. 

(2)  For  heavy  goods  vehicles  exceeding 
three  tons  fully  laden  the  premium  is 
approximately  £20  and  is  irrespective  of 
horse  power.  The  above  increases  for 
London,  Glasgow,  the  provinces,  large 
towns  and  for  heavy  trades  apply  to  this 
type  equally.  To  cover  the  haulage  of 
one  trailer  28s.  must  be  added,  and  Ms. 
for  each  additional  trailer  hauled. 

(3)  Cars  used  for  private-hire  purposes. 
Three  examples  of  insurance  costs  under 
this  heading  are  :  (1)  10  h.p.,  not  exceed- 
ing £350  value,  £25  per  annum ;  (2)  20 
h.p.,  not  exceeding  £600  value,  £33 
per  annum;  and  ('3)  30  h.]i.,  not  exceed- 
ing £800  value,  £36  per  annum.  Pro- 
vinces and  certain  big  towns  necessitate 
a  5  re:'  cent  increase  and  15  per  cent  in 
the  cases  of  London  and  Glasgow. 

A  point  which  should  be  borne  in  mind 
by  the  numerous  owner-drivers  is  that  a 
reduction  of  10  per  cent  is  usually  given 
if  the  vehicle  is  driven  by  the  owner  only, 
while  the  special  rating  for  Fords  is  £20 
up  to  a  value  of  £275.  Most  policies 
allow  a  reduction  of  premium  if  a  pre- 
determined initial  amount  on  each  claim 
is  borne  by  the  assured,  such  as  10  per 
cent,  if  the  assured  bears  the  first  £2  10s., 
20  per  cent  the  first  £5  of  claim,  and  so 
on. 


THE  LAW  COURTS. 


Manager  Wins  Claim. 

An  action  was  broug'ht  by  Mr.  Lu:| 
Cuulthard,  of  Mil  Cottage,  Seotswood-o;^ 
Tyne,  against  Messrs.  Insulators  Ltdl 
Cannin<;  Town,  Ijondon,  for  breach  of  ; 
agreement  dated  March  5,  1920,  to  t  i 
play  him  for  five  years,  at  £8  per  weeli 
as  manager  of  new  sectional  magnes 
pipe  covering  department,  to  make  maj 
nesia  heat  insulation  for  ships'  boiler 
For  the  defendants  it  was  claimed  thyfi 
new  department  was  never  started,  arl 
that  the  plaintiff,  under  the  condition  1' 
entered  their  service,  waived  the  agiel 
ment,  and  did  not  faithfullj'  carry  oi 
instrtictions.  For  the  same  salary  he  w; 
offered  the  management  of  the  compos 
tion  department,  which  made  a  new  cla: 
of  fireproof  flooring  for  ships'  deck; 
Council  for  the  plaintiff  stated  that  tl 
plaintiff  had  been  with  Messrs.  Newell 
at  the  Washing-ton  Chemical  Co.,  Durhar 
as  specialist  in  magnesia  insulating  h 
vessels,  locomotives,  etc.  He  was  engage 
by  defendants  to  start  a  magnesia  insula 
ing  business  for  them,  and  he  w; 
ai)poiiifed  manager,  at  £8  a  week,  for  fi-^ 
years,  of  the  sectonal  pipe  covering  di 
partment.  The  times  were  very  difficul 
and  there  was  also  a  difliculty  in  getfir 
machinery  and  raw  material  for  the  pr 
posed  department,  and  the  defendan 
began  to  hesitate  about  it.  Eventually  1 
was  asked  to  look  after  the  compositif 
department.  When  he  drew  attention 
his  contract,  and  said  he  knew  nothing  < 
composition,  it  was  said  he  had  refused 
carry  out  instructions  by  not  signing 
new  document,  and  was  told  he  need  n 
come  to-morrow. 

Mr.  Justice  Kowlatt,  in  the  course 
his  judgment,  said  the  plaintiff  was  f 
experienced  manufacturer  of  a  rather  ej 
ceptional  article.  He  seemed  to  his  lori 
ship  an  efficient  man,  and  at  a  time  whc? 
there  was  a  general  idea  that  excessi^ 
business  was  going  to  be  done  in  thi 
country  under  the  genial  influence  of  ei 
cessive  taxation,  defendants  gave  him 
five  years'  agreement  as  manager  of  a  se 
tional  pipe  (!overing  department.  Tlj 
department  had  never  been  got  on  its  legj 
His  Lordship  thought  they  were  bound  I 
the  agreement  to  have  such  a  departniei 
and  make  him  manager  of  it.  He  wii 
within  his  strict  rights  in  refusing,  as  V 
Lordship  thought  he  did,  to  take  char^ 
of  another  department  at  the  same  mout 
— though  his  Lordship  thought  the  offij 
might  be  regarded  as  a  complimeui 
Offered  the  same  money,  however,  he  ha 
clearly  suffered  no  loss,  and  the  damiiffii 
would  be  the  nominal  sum  of  a  farthni] 
without  costs. 


U.S.  Screw-thread  Commission. — A  recent  nipi! 
Ills  uf  the  NatioiKil  Screw-iliread  Commission  w 
lield  at  the  Bui-eau  of  Standards,  at  which  cnnsidei 
tion  was  given  to  tlic  question  of  tap  drill  sizes  to  | 
recommended  for  producing  holes  in  conforniv 
with  standards  adopted  by  the  Commission.  It  w 
voted  to  recommend  drills  rf  a  diamet-er  midw 
between  the  maximum  and  minimum  minor  dj 
meters  of  tlie  tapped  liolos  already  cstablislHl 
These  limits  result  in  a  thread  in  the  nut  of  frt; 
75  to  83i  per  cent  full  de}i<th,  with  a  mean  value  | 
79^  per  cent  full-thread  deptli.  The  reconiniendjl 
sizes  are  to  bo  further  considered  with  reference  I 
;i  series  of  decimal  wire-gauge  sizes,  which _is._a](| 
under  consideration.  ' 


MAY  13.  1922 


ENGINEERING  WORLD 


33 


liENTRIFUGAL  GOVERNORS. 

I  175,724. — G.  Ahrowsjiith.  Oaklcigli,  JJiltoii.  near 
iugby. — Nuveiiihfi-  KL  1920.  -In  a  centrifugal 
'overnor  a  speed  .setting  spi'ijig  C  engages  at  one 
•iid  a  lever  L.  which  is  operated  by  the  governor 
tveights.  and  at  the  lotlier  end  is  connected  to  a 


h.-rank-arm  A.  wliicli  may  be  turned  about  the  axis 
B  by  a  liand- wheel  H  and  worm-geaxing  to  move 
!,-.he  end  of  the  spring  into  any  position  between  the 
|i!imits  X,  X'.  In  the  position  X'  the  spring  is  in 
[ijits  most  effective  position  and  at  its  greatest  ten- 
J'jsion.  The  arm  A  may  be  half  the  length  of  th« 
^spring,  and  its  axis  B  may  be  in  tlie  line  of  inaxi 
fmum  'effort  of  the  spring. 

I  STEAM-GENERATORS. 

[  175,745. — H.  a.  C.  Fairwe.\thek.  (i5,  Chinicery 
iiLane,  London. — (Babcock  &  Wilcox  Co..  1^5.  Liliertv 

street,  New  York,  U.S. A.).— November  19,  ]920'. 
j  — Sets  of  boilers  of  the  semi-vertical  tvibe  type  are 
|:onstructed  in  varying  dimensions  in  which  the 
•  tubes  connecting   the  steam   and   mud-drums  are 

varied  from  boiler  to  boiler  only  in  the  length  of 
ktheir  straight  portions  and  sometimes  in  addition 


in  the  setting  at  one  end,  the  steam  drums  being 
I  moved  to  or  from  the  mud-drum  or  drums  either 
[along  the  line  of  the  tubes  or  along  lines  perpen 
I  licular  to  the  line  of  mud-drum  centres.    With  one 
mud-drum  10,   Fig.   2,   the  steam-drums  occupy 
p08iUon8  11,  11(7,  lU  in  the  smallest   size,  and 


|ju.sitioiis  as  shown  iiloiis;  the  line  of  the  tubes  for 
larger  sizes,  tlie  drums  being  cjf  standard  dimen- 
sions and  drillings.    The  correspoiiding  coniierti)!!: 
tubes  20  for  different -size  boilers  ( < mimm| m  ut I \ 
differ   in   the  lengths  of   their   stiais;lu  pnrtiMi/.s. 
With  two  mud-drums,  the  steam  drums  occupy  posi- 
tions 11«,  116,  11c  in  the  smallest  size  and  other 
(jusitioHs.  as  shown  in  Fig.  5.  along  lines 
dicular  to  the  line  joining  the  mud-drum  i  rnlii  -  f-H 
larger  sizes.     The  corresponding  connecting  tubes 
20  for  different-size  boilers  then  differ  in  the  lengths 
of  the  tubes,  and  the  setting  or  curvature  at  one 
end. 

STEAM-GENERATORS. 

175.737.-~W.  T.  Bell  and  J.  Wells,  Globe 
Works,  Lincoln.  —  November  18.  1920. — A  gas-fired 
multitubular  boiler  has  two  nests  of  horizontal  fire 
tubes  3,  2  ai'ranged  one  above  the  other,  and  an 
exterior  combustion  chamber  4,  from  which  the 
gases  pass  through  ajjertures  7  in  a  well  6  into 
a  dust  and  soot  collecting  chamber  10  at  the  en- 
trance of  one  of  the  tube  nests.  The  gases  pass 
forwardly  through  a  tube  nest  to  a  smoke-box  14. 


and  return  through  the  other  tube  nest  to  an  out- 
let chamber  5  adjacent  to  the  combustion  chamber. 
The  combustion  chamber  and  the  outlet  chamber 
are  made  of  reinforced  concrete  and  fire-brick. 

LATHES. 

175,731. — A.  C.  Ckidl.4n,  25,  Lushington  Road, 
Willesden,  London. — November  17,  1920. — Lathe 
tools  are  mounted  in  the  slot  I  of  a  swivelling  tool- 
post  A  and  are  held  therein  between  a  screw  G  and 
a  supporting-sleeve  B,  which  is  feathered  to  the  tool- 


post.  The  .sleeve  is  elevated  by  means  of  the  knurled 
nut  C  which  beds  on  the  slide-rest,  and  a  distance 
sleeve  D  is  fitted  between  the  tool-post  and  the  nut 
to  prevent  iiigre.ss  of  swarf.  The  apparatus  is  held 
down  on  th<'  slide  rest  by  the  screw  F. 

BRAKES. 

175,831. — Lancashiee  Dvnamo  and  Motor  Co. 
Ltd..  Trafford  I'ark.  and  R.  S.  McLeod,  21,  Vic 
toria  Avenue.  Didsbury,  both  in  Manchester. — 
December  16,  1920. — One  end  of  a  brake  band  is 
connected  to  a  spring  or  weight  S,  Fig.  1,  and  the 
other  to  a  lever  E'  or  other  actuating-device. 
In  the  "  off  '■  position  the  spring  draws  a  part  D' 
on  the  end  of  the  band  against  a  stop  f/,,  and  there 


is  no  tension  on  the  band.  In  the  "  on  "  position 
lever  E'  engages  with  a  stop  F',  the  part  Di  is 
drawn  away  from  the  stop  fi,.  and  the  tension  on 
til!'  liand  i.s  detri mined  by  the  spring  oi'  weight  S 
and  IS  uniform.  The  spring  or  weight  S  may  bo 
connected  directly  to  the  band  or  through  a  lever 
or  the  like.    Fig.  3  shows  an  arrangement  in  which 


the  brake  is  operated  by  the  movable  core  E  of  a 
Bolenoid,  which,  in  the  "  on  "  position,  is  drawTi 
into  engagement  with  a  fixed  core  F.  The  connect- 
ing-link «,  is  bifurcated,  and  the  link  ff,  passes 
through  the  fork,  carries  an  adjustable  stop-piece 
D  and  is  encircled  by  the  spring  S.  The  arrange- 
ment is  stat«d  to  be  particularly  applicable  to 
epicyclic  change-speed  gear?  for  planing  machines. 

ELECTRIC  TRANSFORMERS. 

175,788.— Metropolitan-Vickers  Electrical  Co. 
Ltd.,  4.  Central  Buildings,  Westminster. — (West 
inghouse  Electric  &  Manufacturing  Co..  East  Pitts- 
burg, U.S.A.).— December  I,  1920.— Transformer 
coils  2  are  braced  against  movement  in  the  direc- 
tion of  their  faces  and  side  edges  by  means  of 
frames  4.  6  connected  by  bolts  8.  9,  and  by  side 


plates  6  connected  by  bolts  7,  and  endlong  move- 
ment of  the  coils  is  prevented  by  placing  bracing- 
beams  12  across  the  tops  and  bottoms  of  the  coils 
at  right-angles  to  the  plane  of  the  coils.  If 
insulating-members  10,  extending  beyond  the  ends 
of  the  coils,  are  provided  between  the  coils,  block 
members  11  are  placed  between  the  ends  of  the 
coils  and  the  bracing-beams,  in  order  to  make  the 
effective  lengths  of  the  coils  substantially  eoual  to 
the  lengths  of  the  insulating-members.  The  bars 
12  are  enclosed  in  insulating  channels  K!  and 
secured  to  the  frames  4,  5  by  l)oIts  13,  cross-bars 
14  V)eing  provided  to  strengthen  the  structure. 
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PETER  BROTHERHOOD  LTD.,  PLTERBOROUGI 
Water  Cooling  Towers  of  all  Types. 

TEIVIPERATURES  CUARAriTEED  UNDER  AWY 

VARIATION  OF  ATiViOSPHERIC  COWDITION 

SOME  RECENT  ORDERS :— 
Stalyhridge  Joint  Board  {"i^^^^)  300,000  gals,  per  hi 
Ingham's  Thornhill  Collieries. 
West  Bromwich  Corporation. 
Ashton-under'Lyne  Corporationm 
St.  Anne's  Corporation, 


Address  all  Communica' ions  fe  :— 

PETER  BROTHERHOOD  Ltd.,  Mansfield  Chambers,  St.  Ann's  Sq.,  MANCHESTEL 


A  Boon  to  Shareholders. 


Highest  and  Lowest  Mill  Share  Prices  for  1921,  in  handy 
book  form,  with  information  re  Capital,  Spindleage,  etc. 


r.dMPII.KD  BY 


A.  WARWICK,  15.  MAWDSLEY  STREET,  BOLTON. 

I  res  on  Application.  lELEPHONE:  70j  &  724. 

Business  in  Tejrtiles,  RaUways,  etc. 
In  touch  with  London  and  Provincial  Exchanges. 


^ELECTRICAL  CONDUITS  Lt[ 

Birch  Street,  WALSALL. 

conduitsTfittings, 

ACCESSORIES,  SWITCHGEAR, 
CABLE.  TOOLS. 


Also  at  London,  Glasgow,  Bristol,  Wolverhampti. 


WOODITE 

THE  BEST  MATERIAL  FOR 

GAUGE  GLASS  RINGS 
and  STEAM  PACKINGS 

IN  ALL  SIZES  AND  SECTIONS 

For  Valves,  Joint  Rings,  Pump 
Cups,  Ram  Rings,  Packing  Rings. 


Puce  List  and  full  particulars  on  application  to 

WOODITE  COMPANY,  Mitcham  Common,  SURREY. 


Fire 

Siebe  Gorman  Smoke  Helmets 


f  EXTINGUISH  A  FIRE  IN  ITS  INITIAL  STEl 
i    AND  AVOID  HEAVY  LOSS. 


make  operations  possible  at  the  source  of  the  e 
despite  heavy  smoke. 

District  Office  :    WEBB  &  HATCH,  Barton  House, 
66,  Deansgate,  MANCHESTER. 


HALL'S 

<l-H.C.5RAND) 

1*TER  PAINTS 

L.HALL  &C? 


MILL  MANAGERS— Reduce  your  Painting  C<li 
by  using  odd  labour  and  purchasing  V'  r 
materials  direct  from  the  factory. 

Red  Oxide  for  Mill  Repairs 
Brunswick  Green,  Light  • 
Stone,  &  Genuine  White  Lead 

Sanitary  Distemper  and  Water  Paints 
for  MilU,  Offices,  or  Homes. 


Send  for  Free  Shade  Card,  Lists,  &c.—  I 

L.  HALL  &  CO.,  DARWeH 


P 


FEED-WATER    PURIFIER   AND  HEATER 

VENTS  Scale 

WITHOUT  CHEmiCAI^S. 


The  United  States  Metallic  Packing  Co.,  Ltd., 

SOHO  WORKS,  ALLERTON  ROAD,  BRADFORD. 


Telegwmi:  "METALLIC  BRADFORD." 


Telephones:  4705.  4706. 


I 


With  which  is  incorporated 
THE  INDUSTRIAL  ENGINEER. 


Telegrams:  "HANDWORKED." 

FLEET,  LONDON. 
Telephone:   5956  HOLBORN. 


si 
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*J'     I  ^-  I  WEEKLY.  J  AS  A  NEWSPAPER. 


SATURDAY,  MAY  20,  1922. 


Post  i  U.K  and  ABKOAn. 
Frkk'i      133.  Ykarly. 


Price  2d. 


A  Small  World. 


jj£B  size  and  luaguitude  oi  the  world  cannot  be  physically  reduced,  hut  mechanical 
d  electrical  evoiution  has  been  such,  as  to  provide  us  with  tai  ilities  which 
parently  annihilate  space.  The  progress  made  dui  ing  the  nim  Un  iith  century  was 
mendous,  for  at  its  birth  messages  to  Ameiica  or  Australia  took  many  months, 
lile  at  its  death  they  could  be  flashed  there  in  a  tew  seconds.  Travel  facilities 
|;re  materially  and  wonderfully  improved. 

But  what  of  our  start  in  the  twentieth  century  Although  but  a  fifth  has 
^d,  we  have  developed,  scientifically,  in  that  period  at  an  enormous  rate, 
i'le  air  has  been  conquered,  regular  passenger  aii-services  are  instituted  to-day,  and 
i  e  risk  of  accident  is  daily  being  minimised. 

The  development  of  the  internal-combustion  engine  was  materially  quickened 
war-time  exigencies.    As  a  matter  of  fact,  although  deplorable  and  much  to  be 
■  precated,  the  war  was  responsible  for  many  scientific  advances, 

i"  The  cinema  bring's  to  our  doors  the  secrets  of  the  distant  parts  of  the  world,  and 
j  e  looks  to  its  further  scientific  application  and  employment  as  the  beginning  of  a 
;  w  educative  era. 

Probably  the  greatest  asset  we  have  to-day  is  wireless  telegraphy.  The 
M'ssihilities  are  limitless,  and  its  value  limitless.  Its  free  use  will  enormously 
;  nefit  mankind,  and  we  believe  that  radio  broadcasting  will  become  well  established 
[.  a  very  short  space  of  time. 

i     In  the  United  States  the  increase  in  the  output  of  radio  equipment  during  the 
'  st  two  years  has  been  no  less  than  60,000  per  cent.      The  Radio  Corporation  of 
merica  has  stated  that  two  years  ago  4,000  tubes  a  year  were  in  demand,  now  the 
litput  is  200,000  tubes  a  month. 

'  Can  one  completely  visualise  the  future?  The  possible  results  are  too  vast  to 
P'lnprehend.  But  we  can  rest  assured  that  this  proved  news  disseminator  will  be 
filuable  in  assisting  commerce,  promoting  peace,  and  bringing  knowledge  in  volume 
i  the  peoples  of  the  world  in  a  way  that  it  has  not  been  possible  hitherto.  In  a 
.ord,  we  are  going  to  live  in  a  small  world,  knowing  each  other  infinitely  better  than 
^•e  did  before. 
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:        THE  DISPUTE. 

I   

I  seems   probable    tliat    a  settlement 

[  the  dispute  is  at  hand,  and 
en  the  men   are  back   in  the  shops 

P  shall  be  asking  each  other  what 
was  all  about.      So  many  industrial 

;  gedies  have  been  the  result  of  trifling 
sunderstandings  that  it  is  difficult  to 
iteiuplate  a  future  when  commonsense' 

'ill  outweigh  obstinate  extremism.  As 
h.  employers  and  workmen  believe  in 
irtime  when  necessary,  it  should  not 
''6  been  difficult  to  find  a  common 
ei-pretation  of  the  meaning  of  the 
ids.      With     reg-ard     to  workshop 

'inges,  it  was  also  a  dispute  about  two 
three  words.  Sir  William  Mackenzie 
serves  every  credit  for  his  lucid  report 

^ich  cleared  up  the  entanglements  and 
^oved  acrimony,  although  chiefly  we 
leve,  because  the  folly  of   the  whole 

|Pute    was    obvious.    '  The    Court  of 


Enquiry  brought  cut  no  new  facts,  but 
made  it  plainly  evident  that  temper  and 
extremism  were  directly  responsible  for 
the  arrogant  claims  of  extremists  on  both 
sides.  The  spirit  of  accommodation 
which  has  -now  eiiteied  the  discussions  was 
never  far  away,  but  the  flames  were 
fanned  by  partisan  outsiders.  W^heu  we 
consider  the  numbers  engaged  in 
engineering  workshops,  the  war-time 
changes  and  the  inevitable  dislocatitms 
when  peace  was  restored,  we  may  con- 
gratulate ourselves  that  the  disturbances 
have  been  sO'  few. 

Agreements  that  are  natural  in  opera- 
tion have  the  pronounced  advantage  that 
when  chang'es  are  proposed,  a  settlement 
is  reached  at  one  conference  instead  of 
several.  On  the  other  hand,  workshop 
conditions  are  naturally  different  in 
vaiiouspaits  of  the  country,  and  it  is  well- 
nigh  impossible  to  make  all  conform  to 
the  same  arrang'ements  without  inflicting 
injustice.     Therefore,  it  is   a  wise  pro- 


vision that  instead  of  one  memorandum 
there  should  be  several  to  be  operated 
according  to  the  metliod  obtaining  in  a 
particular  shop,  whether  it  be  a  shop 
stewards  committee  or  a  committee  repre- 
senting the  various  shops  in  a  locality. 
This  will  expedite  the  settlement  of  local  , 
disputes  as  to  workshoi)  practice.  It  ha.s' 
to  be  remembered  that  a  great  many  oif  the 
privileges  enjoyed  in  the  various  districts 
are  based  on  "use  and  want  "  practice, 
and  it  is  practically  impossible  to  incor- 
porate all,  or  indeed  many  of  them,  in 
agreements. 

We  are  hopeful,  that  after  the  present 
dispute  is  finally  settled  there  will  be  a 
long  period  of  peace  before  us,  and  the 
trade  prospect  for  the  near  future  is  dis- 
tinctly bright.  Surely  the  extremists 
among  the  men  will  cease  their  doleful 
chant  now  that  engineering  employers 
want  to  smash  the  unions;  coiTective 
bargaining  finds  its  stoutest  champions 
among  them- 
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TH,E  INFLUENCE  OF 

iL  ENGINE 

Ik  America  the  industrial  engineer  has 
"  come,"  and  under  different  names  lie  is 
also  making  headway  here.  Mr.  E.  K. 
Wernerland,  of  the  General  Motor  Cor- 
poration, Detroit,  has  defined  the  develop- 
ment of  industrial  engineering  as  the 
development  of  factory  staff  organisa- 
tion ;  and  staff  organisation  means  the 
assignment  of  specialists  to  each  depart- 
ment of  work  lequiring  special  or  expert 
knowledge.  The  ■a'-^iu  niitcut  specialists 
to  specitied  duties  iiit-aii-^  in  general  that 
that  particular  work  is  apt  to  be  much 
better  done  than  by  the  old  methods  of 
organisation. 

In  manufacturing  plants  the  first  staff 
duties  to  be  assigned  were  probably  those 
of  purchasing,  light  and  power,  and  main- 
tenance of  b'uihlings.  Later,  these  were 
followed  by  tool  '  design.  Most  other 
duties  continued  to  be  closely  allied  with 
actual  factory  operation.  The  mere  fact 
that  certain  "functions  had  been  set  aside 
as  staff  duties,  did  not  mean  that  the  best 
economy  was  attained,  but  it  Avas  a  step 
in  advance  and  gave  the  opportunity  for 
specialisation. 

Engineers  began  to  study  cutting  tools. 
They  made  experiments  with  various  kinds 
of  steel  and  with  shapes  of  tools,  and  soon 
recommended  standards  for  specific  pur- 
poses. The  development  of  cutting  steels 
and  tools  very  quickly  made  it  evident 
that  belting  would  have  to  be  maintained 
in  good  condition  in  order  to  come  up  to 
the  rest  of  the  equipment.  There  was  a 
speeding  up  of  line  shafts,  increase  in 
bearing  areas,  and  strengthening  of 
machinery.  The  speed  of  production 
L'cgaii  to  he  on  an  t-ntiiely  different  plane: 

The  possibilities  of  intensive  production 
began  to  be  appreciated.  This  led  to  the 
idea  of  wage  incentives  whereby  the  work- 
man would  be  rewarded  in  proportion  to 
his  rate  of  production.  It  also  became 
advantageous  to  plan  production,  so  that 
the  workmen's  efforts  could  be  co- 
ordinated. The  arrangement  of  machinery 
next  received  attention,  with  the  object 
O'f  shortening  the  travel  of  material 
through  the  factory,  and  to  minimise  the 
delay  between  operations. 

A  study  was  made  of  design  of  parts  so 
as  to  simplify  the  operations,  and  to  stan- 
dardise on  the, number  of  parts. 

After  much  of  the  purely  physical  end 
of  manufacturing  had  been  studied  and 
improved,  it  was  clear  that  attention  had 
to  be  given  to  the  human  element.  It 
paid  to  have  a  specialist  select  workmen 
with  some  view  as  to  their  moral,  physical 
and  vocational  fitness,  and  who  would  in- 
vestigate causes  for  employees  leaving. 
This,  again,  led  to  improvements  in  fac- 
tory conditions.  Attention  was  given  to 
heat,  light,  and  sanitary  equipment. 
Medical  assistance  was  provided  for  acci- 
denis  and  sickness.  Surroundings  were 
made  attractive,  factory  and  dining  rooms 
were  installed,  recreation  provided  and 
supervised. 

A  tremendous  amount  of  this  work  has 
been  done  during  the  past  12  years.  Much 
of  it  has  been  done  in  plants  without  any 
definite  industrial  en<.''ineering  organisa- 
tion, but  the  industrial  engineer  was  all 
the  time  sludyitig  llic  subject  and  point- 


ing the  way,  and  wliut  was  done  by  him 
in  one  plant  was  adopted  in  principle  by 
other  organisations. 

The  gieal  influence  of  the  industrial 
eng^ineer  lay  in  that  he  would  take  one 
subject  and  thoroughly  analyse  it.  He 
would  point  out  and  prove  that  if  the 
subject  was  handled  according  to  certain 
methods  of  procedure  that  much  better 
results  would  be  obtained.  Thus,  the 
great  subject  of  motion  study  as  a  basis 
for  wage  incentives  Avas  developed,  which 
has  been  adopted  in  principle  by  manufac- 
turing ronrerns  generally. 


GOOD  CATALOGUES. 

[Do  British  firms  lack  enterprise!''  It 
would  appear  so  from  the  complaints 
that  come  from  our  colonies  and  else- 
Avhere  of  lack  of  infoi)nation  about  our 
manufactures.  Some  of  these  are  no 
doubt  well  founded,  but  prejudice  and 
exaggeration  are  responsible  for  many. 
The  following  article  appeared  in  a 
recent  issue  of  The  Times  of  India,  and 
it  is  certainly  worth  consideration, 
although  the  writer  is  not  ({uite  fair. — 
Editor.] 

I  have  spent  the  past  o(J  years  on  heavy 
construction  works  in  India,  using  all 
patterns  and  classes  of  constrnc'tion  plant, 
machinery  and  tools. 

One  thing  strikes  nie  forcibly,  and  thai 
is  the  absolute  apathy  shown  by  Britisli 
firms  in  pu.sliing  the  sale  of  their  con- 
struction plant,  etc.  Correspondence, 
with  them  is  hopeless,  and  it  is  with  the 
hope  of  stirring  them  up  and  provoking 
discussion  on  the  ({uestion  that  I  write 
this  article. 

Few  of  the  Britisli  hiius  publish  any 
catalogues ;  the  information  given  in  their 
pamphlets  and  circulars  gives  no  informa- 
tion worth  having,  the  prices  frequently 
being  only  "available  on  lequest,"  and 
all  one  can  gather  from  their  scant  litera- 
ture is  the  statement  that  the  particular 
article  under  review  is  absolute  perfection. 

As  I  write  there  lies  before  nie  a  large 
volume,  entitled  "  TJie  Mining  Catalogue  : 
Metal  and  (juaiiy  I'Idition,  1921,"  pub- 
lished by  the  Keyslone  Consolidated  Pub- 
lishing Co.,  of  Pittslmrg,  I'ennsylvania. 
This  volume  is  a  most  admirable  advertise- 
ment of  all  American  manufactures  of 
tools,  plant  and  materials  used  in  mining 
and  quarrying.  Apart  from  its  value  as 
an  advertisement,  it  contains  a  vast 
amount  of  in  tiumai  ion  on  hydraulics, 
pumping,  nieclianiis,  explosives,  etc. 
The  volume  contains  674  pages,  and  is  a 
very  valuable  book  of  reference. 

The  cost  of  production  must  be  heavy 
and  beyond  the  resources  of  a  single  firm, 
but  I  see  no  it>ason  why  all  the  British 
firms  interested  in  this  particular  line  of 
industry  should  not  combine  and  produce 
a  joint  catalogue  on  similar  lines.  Tne 
cost  divided  between  100  manufactureis 
would  fall  lightly,  ft  would  be  necessary 
to  publish  all  available  u])-to-date  informa- 
tion on  the  subjects  discussed,  so  that 
engineers  ])ossessing  th«  catalogue  or 
handbook  could  find  sufticieni  data  to  ixdp 
them  solve  the  numeious  problems  daily 
arising  on  big  woilvs. 

I  often  wonder  at  the  lack  of  originality 
displayed  by  tiinis.  Macli  yeai  niy  office 
is  fioo(l(Ml  wilh   wall  cahMulars;  these  -ayv 


useful  in  their  way,  but  one  does  di 
require  100.  The  representatives  ; 
travelling  agents  of  the  firms  aforesaid  . 
not  study  the  construction  engine;^! 
table  or  book  .shelf,  nor  do  they  enqui 
what  formula?  or  tables  are  in  constaj 
use.  A  pushing  agent  would  obtain  th 
information,  reduce  the  figures  to  /jraph 
charts  for  hanging  in  the  office,  or  bett 
still  for  a  loose-leaf  portfolio  to  foriii 
valuable  check  on  analytir^  methods. 

Construction  engineers  have  little  lib 
at  their  disposal  for  correspondence  wi 
the  sellers  of  machinery  and  tools,  and  tl 
sellers  aforesaid  seem  to  have  little  oi'  i 
time  to  visit  big  construction  works  to  si 
what  is  going  on,  and  to  sugge 
improved  methods  and  machinery.  Nine 
per  cent  of  the  literature  sent  to  us 
American  and  a  small  percentage  Swiss. 

What  are  the  Biitisli  dning? 

The  best  British  advo  1  isement  1  ha 
seen  is  Dorrnan  Lnngs'  very  excelle 
little  pocket  companion  of  steel  section 
liut  it  is  difficult  to  secure  a  copy.  () 
British  firm  publishes  a  good  handbook  i 
reinforced  concrf^'e,  but  it  seem.«  t' 
valuable  to  distribute,  as  so  far  ii 
repeated  applications  foi'  a  copy  have  n 
been  successful. 


THE  BROWN  COAL  POWEF 
SCHEME  IN  VICTORIA. 

It  was  (lehnitel>'  decided  leceiitly  by  t 
Victorian  Government  to  embark  upon 
further  electrical  scheme  of  consideral 
pretensions.      The  undertaking  will 
allied  to  that  Avhich  is  at  present  bei 
carried  out  on  the  extensive  brown  co 
fields  at  MoiAvell,   in  Cijjjjsland,  whe 
electricity  is  to  be  generated  and  trai 
mitted  to  Melbourne,  a  distance  of  over 
miles,  for  cheap  distribution.  The  Cabiit 
has  approved  of  a  scheme  presented  by  t 
chairman  of  the  Electricity  Commissi 
(General  Sir   John  Monash)  whereby 
great  portion  of  the  rich  country  lyi 
between  Geelong  and  Warrnambool  aaI 
be  serA'ed  by  the  Commission.  Parts 
this  western  district  are  giA'en  over 
dairying  and  other  areas  to  mixed  far, 
ing.    The  area  to  be  served  Avith  electi 
energy  amounts  to  120  square  miles,  a 
is   dotted   with  a  number  of  flourishi 
butter  towns.      When  the  demand  i 
electricity  justifies  the  expenditure  I 
extension  of  the  scheme  to  Port  Fairy  a<' 
be  embarked  upon. 

The  Premier    has  explained  thai  t 
capital  Avorks  required  for  this  scheme  : 
estimated  to  cost  approximately  £160, Oi 
but  that  only  £20,000  would  "be  requii 
during   the   next   year    or   tAvo.  I|p 
GoA-ernnieiil ,   according   to    Peuter,  1 
guaranteed  that  amount  to  the  Electric 
Commission,    and   Avork    Avill   be  inul 
taken  forthwith.    Witli  reasonably  g<i 
(leliA-eiies  of  the  necessary  apparatus, 
was  thought  that  poAver  will  be  availaie 
as  far  as  Warrnambool  Aviihin  18  luontip. 
The   transmission   line  is   to   consist  !'f 
wooden  poles  Avith  a  single  circuit  (th  e 
lines)  of  aluminium   conductors.  Tht'e 
will  be  transformer  stations  for  disli- 
bulion  at  all  the   larger   centres.  "e 
nuixiniuni    average    ])rice    ])er  unit  acI 


be    4.91  d.    at    first,    but    later,  it 


ant  i(:i))a1ei 


iluriu"'  it  to  ;i.!>Td. 


a   reduction  will  be  <*ffeci 
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Factors  in  Efficient  Steam  Generation. 


By  D.VVli)  ]?:R()WNi.lK,   J{. Sc. Hons.  (Lniu 


I.),   K.C.S.,  A.MM.-Miii.l': 
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Am.Soc.M.E.,  A.I.Mech.K 


II. 

liaud 


ROCKING  AND  M£CeANICALLY-DRIV£N  MOVING  BARS. 


Tlie  laborious  luituie  of  liaud  iiiiiif^', 
specially  in  connection  with  "  cleanino' 
it,"  has  attracted  the  attention  of 
Tentors  for  more  than  100  years,  and  has 
'■suited  in  the  rocking-  har,  the 
eehanically-driven  nioviiio'  ov  travellin<i 
'iir,  and  the  mechanical  .stoker.  In  this 
'■tide  I  propose  to  deal  Avith  the  first  two, 
'avino-  the  consideration  of  mechanical 
iikiiiR'  for  future  articles. 
<Tlie  chief  defect  of  hand  firing,  from 
le  point  of  view  of  etficiency,  is  the  huge 
tcess  of  cold  air  that  enteis  the  holier 
lain"-  the  "  cleaning-  out  "  ])iocess.  Tlie 


llicy  consist  of  a  heavy  type  of  bar,  and 
there  is  practically  nothing  to  go  wrong. 

6.  Less  dust  is  carried  into  the  flues. 

T.  More  economical  steam  geni'i  at  inn, 
because  the  air  is  in  more  intimate  contiict 
w  itii  tli<»  fuel  because  of  the  movement 
of  the  bars,  and  tbe  ash  is  better  burnt. 

The  disadvantages  of  this  type  of 
furnace  may  b;-  stated  as  follows:  — 

I.  They  are  somewhat  stiff  to  loidi,  and 
althougii  this  is  (Mily  necessaiy  for,  say. 
half  a  minute  every  10  to  lo  minutes, 
many  firemen  will  in)t  tisc  tlieni  when  I  he 
noveli  \-  has  \\  Mi  n  nl'W 


f^k  in  the  coal  giadually  ai-cuniulalcs,  and 
jnsequently  it  is  necessaiy,  even  with 
j)0{l  coal,  to  clean  out  tlie  fires  every 
'ur  or  five  hours,  wliilst  wirli  infei  loi 
fal  the  time  may  be  only  two  <o  threc- 
Kur  intervals.  It  is  not,  in  practice, 
['issihle  lo  p'l'event  this  aiccess  of  cold  air', 
(■cause  if  the  side  flue  dampers  are  closed 
i'lring  the  jiroccss  so  that  there  is  lu- 
aught,  the  lieat  thrown  out  renders  tiie 
j  leration  so  exhausting  thaf  few  men  could 
tidertake  it. 

j'The  rocking  bar  furnace  is  divsigned 
!(tli  the  object  of  ledricing  the  cleaning 
j,t  to  a  minimum,  and  consists  of  a 
fecial  arrangement  of  cast-iron  firebars, 
|*!iich  can  be  rocked  bv  hand  (or 
L'^chanically  if  necessary  bv  means  of  an 
J  entric  from  an  overhead  driving  shaft) 
^'lilst  the  furnace  doors  arc  (  loseil.  This 
jtion  stirs  up  the  cdinkci-  and  asli,  a 
I'ge  proportion  of  Avhich  is  shaken 
'mugh  the  bars.      The  conseqrience  is 

Is  type  of  furnace  is  to  a  large  extent 
'f-cleaning,  so    that  the    nccessiiy  of 

'aniiiii  out  hy  hand  is  reduced  to  a 
^nimuni,  with  a  consequent  reduction  in 
li  amount  of  excess  cold  air  jiassing  and 
l;^rease  in  efficiency  of  the  boiler  jilant. 
I  The  advantages  of  the  rocking  bar  are 

liProximately  as  follows  :  — 

|l.  The  fires  are  kept  very  clean  with  the 

mace  doors  clc'sed,  and  hand  cleaning 

,1  much  reduced. 

2.  lleduction  in  laboiir,  and  con- 
pientlv  better  attention  can  be  given  to 
fi  plant. 

^.  Inferior  coal,  containing  a  large  per- 
itage  of  ash.  can  he  used,  which  woiild 

'[  otherwise  impossible  by  hand  firing-. 
1.  Easy  to  instal  and  remove,  and  no 
lliug  of  the  boiler  is  necessary. 
f).  The  -wear  and  tear  is  very  small,  as 

1 


2.  Although,  m  g(Mieral,  they  do  not 
easily  get  out  of  order,  some  designs  are 
apt  to  warp  and  jaui  the  roc-king  motion. 
.\lso,  if  mechanically  rocked,  tlie 
inci  hanism  rec^uires  attention. 

•'i.  Because  of  the  principh'  underlying 
the  design,  heavy  bars  are  necessai-y, 
much  heavier  than  ordinary  stationary 
hand-Kied  furnace  bars,  and  consequently 
the  air  s])ace  is  apt  to  be  restricted. 

Like  (>verything-  else,  therefore,  in  con- 
nection M-itii  steam  generation.  ;i  great 
deal  de])eiKls  on  the  jiarticular  condilions. 


The  general  construction  of  this  type  of 
locking  bar  furnace  will  be  clear  from  the 
iilustratious,  Figs.  1  and  2.  As  usually 
supplied,  each  alternate  transverse  bar  is 
stationary,  and  it  is  claimed  that  this 
arrangement  gives  better  results,  l)ecause 
the  fire  lies  still  on  the  stationary  bars, 
and  the  alternate  moA-able  bars  aie  able 
to  operate  more  effectively  in  breaking  up 
tlie  clinker,  whilst  at  the  same  time  the 
power  reciiiired  to  operate  the  furnace  is 
less.  The  rocking-  or  tilting  motion  is 
(ditained  by  means  of  the  handle  under  the 
front  of  the  furnace,  which  is  moved  up 
iind  down,  and  when  not  in  use  is  pushed 
(jii  one  side  out  of  the  way.  Figs.  1  and  2 
show  the  furnace  in  the  normal  and 
maxiuium  tilt  positions.  This  furnace 
can  also  be  supplied,  if  necessary,  so  that 
each  bar  tilts,  one  alternate  set  of  bars 
being  raised  as  the  other  set  falls.  The 
cast-iron  bais  are  constructed  with  special 
chilled  surfaces,  which  it  is  claimed  greatly 
increases  the  life  of  the  bars. 

The  "Yates  &  Thorn"  rocking  bar 
furnace,  as  supplied  by  Messrs.  Yates  & 
'i'hom  Ltd.,  Canal  J'higineering  Works, 
lUackburn,  is  illustrated  in  Figs.  3  and  4. 

As  seen  from  the  perspective  view  in 
l''ig.  3,  the  transverse  bars  are  of  heavy 
cast-iron  construction,  semi-circular  in 
shape,  fitting  loosely  in  heavy  bearer  bars 
placed  along  each  side  of  the  boiler 
liiniace  tube.  The  rocking  uiotion  is 
aiianged  so  that  tlie  grate  is  divided  info 
(wo  sections,  back  and  front,  and  each 
stction  can  be  rockerl  iiidepeiidently.  The 
ni(;lion  is  obtained  by  means  of  the  two 
handles,  which,  when  not  in  use,  are  kept 
out  of  the  way,  as  shown  in  Fig.  3,  but 
wlicn  re!iuired  are  brought  forward,  work- 


and  on  the  jiersonal  attention,  but  in  many 
cases  io(lviiig  bars  are  decidedly  an 
advantage. 

Rocking  bars  are  of  two  main  types, 
transverse  and  longitudinal,  and,  with 
proper  design,  there  is  little  difference  in 
eiliciency  between  th(>m.  As  typical  of 
such  rocking  bars,  I  will  describe  the 
■'  Knowles  "  and  "  Yates  &  Thom  "  bar 
which  are  of  the  transverse  type. 

The  "Knowles  "  patent  chilled  locking 
bai  furnace,  as  supi)lied  ])y  ^Messrs. 
Knowles  &  Co..  Globe  Works,  Toller 
Lane,  Bradford. 


Fig.  2. 


ing"  in  a  socket  and  kept  in  iiosition  by  a 
pin.  The  rocking  motion  is  then 
obtained  by  raising  and  lowering  th-,' 
handle  up  and  down  in  front  jf  iha 
fuinace,  eacli  section  of  the  grate  being 
attached  to  the  handle  by  means  of  a 
diiving  bar  actuating  t^o  hoiizontal  bars 
coupled  to  each  of  the  bars,  as  seen  in 
Fig.  4.  When  tilted  to  the  full  each  bar 
piesents  a  quaiter  circle  above  the  level 
of  the  grate.  Fig.  3  showing  the  back  half 
of  the  grate  tilted  with  the  actuating 
handle  in  the  highest  position. 

The  ai  ra iigemeiil   can   also  be  supplied 
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with  a  split  bridge  witli  a  lever  control 
from  the  front  of  the  furnace  so  as  to 
admit  a  regulated  amount  of  excess  air  at 
the  back  of  the  bridge  with  the  idea  of 
reducing  the  smoke. 

In  wnnking  this  type  of  rocking-bar 
furnace,  when  it  is  time  to  clean  out,  the 
tire  is  pushed  to  the  back  and  the  front 
section  cleaned  by  rocking  the  bars.  The 
back  portion  of  the  fire  is  then  ])ulled  for- 


FiG.  3. 

ward  on  to  the  fiont  section,  and  tlie  l)ack 
section  rocked.  The  makers  tli;'ni -«■!  vi's 
state,  however,  that  they  only  reccniiini  iid 
these  bars  when  there  is  adequate  boiler 
power,  and  a  fairly  good  quality  of  fuel, 
and  that  they  have  no  particular 
advantage  ovei  the  ordinary  plain 
stationary  bars  for  refuse  and  inferior 
grades  of  fuel.  This  opinion  is  contrary 
to  that  of  other  makers,  who  claim  one  of 
the  chief  advantages  is  the  burning  (  . 
^■heap  fuel. 


THE  TOUGHNESS  OF  STEEL. 


By  J.  C.  W.  HuMFKEY.  O.B.E., 
M.Sc,  B.A. 
In  an  interesting  paper  which  he  read 
before  the  Birmingham  Metallurgical 
Society,  Mr.  J.  C.  W.  Ilumfrey  described 
the  testing  of  steel  for  toughness  by  means 
of  notched  bar  test  pieces,  and  examples 
were  given  indicating  how  such  1(-<ts  ;ne 
capable  of  revealing  certain  properi  ii's  cot 
shown,  by  the  usual  tensile  test.  The 
general  practice  has  been  to.  break  notched 
bar  test  pieces  by  means  of  a  blow  in  an 
impact  machine,  and  to  take  the  total 
energy  absorbed  in  deformation  and  frac- 
ture as  a  measure  of  the  toughness.  A 
new  notch  bar-testing  machine  was  des- 
cribed, designed  by  the  author,  in  which 
the  stress  is  anplied  gradually,  and  which 
autographically  records  the  '  relation  be- 
between  bending  moment  and  Lending 
angle  throughout  llie  test.  Exjieiiments 
with  tliis  machine  have  indicated  <hat 
materials  can  be  clasified  into  two  distinci 
groups  viz  :  — 

(I)  Those  in  wliich  fracture  when  oi.ce 
started  at  tlie  Jjottom  of  the  notch 
takes  Tilace  gradually,  and  the 
material  offers  a  detinite  resistance 
to  the  propagalion  of  the  crack: 
and 


The  mechanically-driven  mojifing-bar 
furnace  is  really  derived  from  the 
mechanical  stoker.  As  already  stated,  I 
will  deal  with  mechanical  stoking  in 
future  articles,  but  a  mechanical  stoker  for 
cylindrical  internally-fired  boilers  may  be 
said  to  consist  of  two  portions,    a  coal- 


through  the  furnace  door  by  hand  on 
the  front  part  of  the  bars,  but  is  car 
forward  mechanically  as  it  burns,  and 
ash  deposited  in  the  furnace  tube,  so 
the  furnace  is  entirely  self-cleaning 
with  the  mechanical  stoker.  The  ac 
of  the   bars  is  to  travel  .slowly  fori 


feeding  mechanism  (coking  or  sprinkling 
type),  and  a  moving-bar  meilianism,  for 
conveying  the  coal,  as  it  buiiis,  along  the 
fui  'nace  until  it  falls  over  the  end  as  ash. 

The  meclianically-driven  furnace  bar 
'  insists  of  this  latter  half  only  of  the 
mechanical  stoker.      The  coal  is  thi'own 


2  in.  to  3  in.,  carrying  the  coal,  and  tl 
return,  sliding  under  the  coal,  wh 
luevented  from  returning^  by  the  m 
coal  behind.      Conseiiuently  the 
turiMce  '•ofiitent  travels  2in.  to  -3  in 
time. 

{'fo  be  continued). 


(2)  Those  in  whicli  fracture  occurs  sud- 
denly, aiiii  I  he  crack  is  rapidly  pro- 
pagated    through     the  specimen 
without  the  applications  of  further 
external  fi)iccs. 
It  was  suo,!,,..,i,.,|  ihat  this  diiference  is 
a  better  indicalinn  of  toughness  or  brittle- 
ness  than  th-e  figure  for  the  total  energy  as 
obtained  in  an  inijiaict  .machine.    The  pro- 
pexty    of    gradual    or    sudden  fracture 
appears,  to  a  great  extent,  to  be  indepen- 
deiit   of   the  speed   of   the  deformation 
which  iiroceeds  it,  or  of  the  form  or  sharp- 
ness of  the  notch. 

The  case  of  carbon  steels  was  considered 
"m  detail,  and  it  was  show^n  that  brittleness 
(i.e.,  sudden  fracture  of  the  notched  bar 
test  piece)  may  be  due  either  to  the  lack 
of  normal  adhesion  between  the  crystals, 
or  the  cleavage  weakness  in  the  crystals 
themselves.  When  a  su.lden  failure 
occurs  it  is  accompanied  by  a  shattering 
(effect  occuring  in  advance  of  the  main 
•  rack  In  medium  and  high  carbon 
'('■(Is  hiittleness  nmy  result  from  flip  nor- 
mal structure  of  the  pearlite,  in  which 
Ixrittle  cenieutite  lamelli»  are  eniberhled  in 
aliotriomorphic  ferrite  crystals.  The  fer- 
nte  tends  to  deform  by  slip,  but  sucli  slips 
fracture  the  cementite  lamellae  and  lead 
to  the  rapid  formation  of  cracks. 

It  was  shown  liow^  heat  treatment  may  so 
modify  the  relative  structure  of  ferrite  and 
pear-lite  or  the  inner  structure  of  the 
pearlite  itself  as  to  produce  very  marked 
variations  in  toughness. 


1  i 
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Practical  heat  treatment  of  ( 
steels  was  considered  and  I'eference 
to  the  Sanberg  sorbitic  proce-s 
applied  to  rails  and  tyres 

Views  were  express&d  that,  altlugli 
toughness  is  very  frequently  abseui' 
many  inaterials  which,  neverthele 
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satisfacton-  sei-^'ice,  yet  if  present  it  ould 


undoubtedly  lessen  the  chances  of 
failure  in  articles  containing  tla 
cracks  formed  either  during  maniif 
or  under  unusual  service  conditions. 


rom 
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LOW-TEMPERATURE 
BONISATION. 


Iden 
or 


Natisfactoky  low-temperature  carl| 
tion  has  been  one  of  the  ideals 
engineers   have   been   striving  aft 
.years,  and  periodically  new  processt 


been  announced.    This  makes  one'onie- 


laisi- 
hid 

hai 


ss 
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befi 
port 


what  sceptical  when  definite  sue 
claimed,  but  (he  juocess  of  MesM-s. 
Temperature  ('ar])o]iisation  Ltd.,  w 
'•ailed  the  ••Coalite"  process  lu) 
thoroughly  investigated",  and  the 
of  the  exnerts  have  been  un^lmiil 
favourahle.  At  the  recent  conferee, 
the  South  Wales  Institute  of  Kn  no.' 
11  napers  on  this  important  s\ibie.><'' 
read  and  discussed,  and  the  pai|i>  i'' 
gether  form  a  valuable  epifonic  j  P'^ 
M^ut  knowledge  ot  low-feniperairl' 
nonisation.  , 
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,        METAL  PATTERNS. 

By  Bex  8iia\v. 
'iMetal  is  frequently  used  in  preference 
to  wood  for  patterns  because  of  its  greater 
'durability.  The  fact  that  it  keeps  its 
]shape  better  and  does  not  possess  the 
defects  of  wood,  such  as  the  weakness  of 
*tlie  s'^ain  and  its  faculty  for  absorbing 
and  giving  off  moisture,  renders  metal 
^particularly  suitable  for  patterns  for 
jrepetitiou  work.  In  the  iron  foundry  the 
flimost  readily  available  and  cheapest  metal 
'■is  cast  iron.  It  makes  a  durable  pattern, 
much  heavier  than  wood  or  aluminium, 

•  but  lighter  than  brass  or  white  metal.  Its 
I  stilfness  is  an  advantage  in  many  cases, 
<! though  its  brittleness  renders  it  liable  to 

injury  in  light    sections.      It    must  be 
waxed  or  varnished,  or  preferably  both,  to 
prevent  it  rusting,  and  irregular  surfaces 
are  difficult  to  shape  or  polish.    For  these 
^reasons  the  finishing  of  the  pattern  may 
I  be  quite  expensive,  and  it  does  not  leave 
j' the  sand  so  neatly  as  the  other  metals, 
i  The  fact  that  it  cannot  be  easily  soldered 
I  is  also  a  disadvantage  where  changes  or 
|j repairs  are  to  be  effected. 
IH    White  metal  alloys  make  the  heaviest 
[(patterns,  which  is  one  point  against  them, 
j  when  the  mould  is  delicate,  as  the  weight 
[I dulls  the  sense  of  touch  when  the  moulder 
draws  the  pattern,  and  it  is  not  easy  to 
I  tell  whether  any  part  is  sticking  in  the 
I  sand.    This  difficulty  is  not  present  if 
.  the  pattern  is  to  be  used  on  a  machine  with 

•  a  pattern-drawing  device.    Their  softness 
permits  the  corners  and  edges  to  wear  off 

1  readily,  and  the  patterns  are  easily  bent 
'  out  of  shape,  particularly  those  high  in 

•  lead.  Oif-settiiig  these  disadvantages  are 
the  facility  with  which  it  can  be  melted 

I  in  the  shop,  the  ease  of  remelting  obsolete 
r  patterns  and  using  the  metal  in  the  new 
"  work,  the  rapidity  with  which  it  can  be 
i;  shaped    and    polished    with  hand  tools, 

freedom  from  corrosion,  good  surface  for 
i'  leaving  the  sand,  ease  with  which  it  can 
r:  be  soldered,  and  the  convenience  with 
ji  which  portions  can  be  built  on  with  solder. 
[  A  suitable  alloy  for  small  patterns 
I  may  be  made  from  equal  t|uantities 
i.  by  weight  of  tin  and  lead.  This 
I  alloy  is  somewhat  soft  and  requires  careful 
j  handling.      A  harder  alloy  may  be  made 

with  the  introduction  of  antimony,  con- 
j  sisting  of  55  per  cent  lead,  30  per  cent 
[  antimony,  15  per  cent  tin.  A  white 
i  raetal  of  small  shrinkage  and  good  for 
I  pattern  plates  is  90  per  cent  lead  and  10 
)  per  cent  antimony.  A  harder  metal  with 
'  small  shrinkage  which  is  very  good  for 
j  pattern  plates  is  66  per  cent  zinc  and  34 
ji  per  cent  tin.  This  latter  mixture  is  much 
}  more  suitable  if  the  obsolete  patterns  are 
;  to  be  handed  over  to  the  brass  foundry. 
I  Under  such  circumstances  it  is  profitable 
!  to  stick  to  one  alloy  so  that  the  foundry 
I  will  have  no  difficult v  from  mixed  com- 
j  positions.  An  amalgam  is  sometimes 
I  used  for  filling  holes  which  cannot  be 
[  easily  soldered.  A  convenient  one  is  made 
I   with  the  fillings  of  the    last   alloy  and 

mercury  kneaded  in  the  hand  into  a  stiff 

paste,   squeezing    out    all    the  mercury 
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possible.  This  amalgam  should  be  pressed 
into  the  cavities  when  first  made  and 
allowed  to  harden.  When  hard  it  can  be 
scraped  or  tiled  with  the  remainder  of  the 
pattern.  Aluminium  is  chiefly  valuable 
where  it  is  desirable  to  retain  the  featiire 
of  lightness  in  large  patterns  and  yet  have 
something  more  permanent  than  wood.  It 
polishes  wel]  and  holds  a  good  surface,  but 
it  is  very  difficult  to  solder  and  alterations 
and  repairs  cannot  be  readily  effected. 

Brass  is  considered  by  many  as  the  best 
of  pattern  metals.  It  is  slightly  lighter 
than  the  white  metal  alloys  and  just  about 
hard  enough  and  stiff  enough  to  hold  its 
shape  and  edges,  yet  soft  enough  to  shape 
with  hand  tools  and  polish  well.  It 
probably  takes  and  holds  a  better  surface 
for  leaving  the  sand  than  any  other 
pattern-making  material.  Patterns  which 
are  to  be  in  continual  use,  as  for  instance 
on  standard  work,  the  use  of  either  brass 
or  bronze  is  more  general.  They  have  the 
following'  advantages :  They  are  stiffer 
than  white  metal  patterns,  the  gates  can 
be  cast  with  the  patterns,  and  in  some 
cases  both  gates  and  runners  can  be  cast 
together,  thus  making  a  miich  better  and 
stronger  job.  The  compositions  vary  con- 
siderably, being  usually  governed  by  the 
alloy  more  generally  used  in  the  brass 
foundry.  Owing  to  the  contraction  of 
these  alloys  it  is  necessary  to  prepare  a 
master  pattern,  usually  in  w^ood,  making 
a  double  contraction  allowance. 

Metal  patterns  are  frequently  made  in 
sections  and  then  assembled,  rivets, 
screws,  and  solder  being  used  for  securing 
the  parts  together,  the  loose  parts  being 
dovetailed.  It  is  preferable  to  use  brass 
screws  in  iron  patterns  so  that  they  will 
not  rust  fast.  With  white  metal  and 
brass  patterns  solder  is  more  easily 
applied  and  can  be  built  up  to  make  a 
smooth  joint.  It  is  also  useful  to  fill  up 
holes  and  any  imperfections  of  the  pattern, 
and  projections  can  be  built  on.  In 
securing  the  sections  with  solder  success- 
fully much  depends  upon  the  intimacy  of 
contact  between  the  parts.  The  joints 
should  first  be  carefully  fitted  and 
preferably  warmed,  if  practicable,  as  this 
facilitates  the  flow  of  the  solder.  The 
surfaces  should  have  an  application  of 
some  soldering  fluid.  Chloride  of  zinc  is 
suitable  for  this  purpose.  Solder  on  brass 
patterns  is  particularlv  useful,  the  parts 
being  easily  separated  for  modifications  or 
alterations  by  simply  heating'  the  pattern 
until  the  soldei'  melts. 

In  soldering  white  metal  much  more 
skill  and  delicacy  of  touch  is  required  as 
the  melting  point  is  so  near  to  that  of  the 
solder.  The  only  safe  way  is  to  prevent 
the  copper  -l)it  of  the  soldering  iron  touch- 
ing the  white  metal.  This  can  be  done  by 
transmitting-  the  heat  through  the  inter- 
posed drop  of  solder.  If  brass  is  to  be 
soldered  to  white  metal,  the  brass  piece 
should  be  coated  with  solder,  the  parts 
assembled  and  the  soldering  iron  applied  to 
the  brass  part  until  the  solder  flows  into 
the  joint.  When  brass  or  white  metal 
patterns  are  to  be  lacquered  it  is  better  to 
give  them  a  ]3relimi]iary  coating  of  wax. 
Ordinary  beeswax  dissolved  in  turpentine 
ayifjlied  with  a  brush  after  the  patterns 
have  been  warmed  will  do,  and.  after  it  has 
dried,  the  whole  surface  is  polished  before 
applying  the  varnish. 
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THE  RELATION  OF  THE 
ELEMENTS. 

Very  rapid  strides  in  the  growth  of  our 
knowledge  of  the  constitution  and  relations 
of  the  elements  have  been  made  in  the  last 
decade.  It  has  become  clear  that  the  atoms 
are  electrical  structures  of  the  same  general 
type,  consisting  of  a  minute  but  massive 
charged  nucleus  surrounded  at  a  distance 
by  a  distribution  of  negative  electrons. 
Prof.  Sir  E.  Rutherford,  F.R.S.,  in  deUvering 
the  twelfth  annual  May  Lecture  before 
the  Iiistutitue  of  Metals,  said  the  work 
of  Moseley  had  shown  that  an  unexpectedly 
simple  relation  existed  between  the  elements. 
Apart  from  its  mass,  the  properties  of  an 
element  were  defined  by  a  whole  number 
which  represented  the  charge  on  the  nucleus 
and  the  number  of  the  outer  electrons.  This 
number  also  gave  the  ordinal  or  atomic 
number  of  the  element  arranged  in  order 
of  increasing  weight.  All  the  known  elements 
were  defined  by  numbers  starting  from  1  for 
hydrogen  and  ending  at  92  for  uranium,  and 
only  a  few  numbers  were  missing.  The 
discussion  of  the  structure  divided  itseK 
into  two  parts,  one  the  laws  controlling  the 
jjosition  and  movements  of  the  outer  electrons, 
and  the  other  the  constitution  of  the  nucleus. 
After  reference  to  the  recent  remarkable 
theories  of  Bohr  to  explain  the  distribution 
and  motion  of  the  electrons  and  the  origin 
of  the  periodic  variation  of  the  properties 
of  the  elements,  attention  was  directed  to 
the  structure  of  the  nucleus,  which  was  of 
great  complexity  in  heavy  elements.  The 
evidence  derived  from  a  study  of  the  dis- 
integrative elements  showed, that  the  nucleus 
contained  both  helium  nuclei  and  electrons, 
but  no  sign  of  the  emission  of  hydrogen 
nuclei  had  been  observed. 

The  atoms  of  the  elements  were  very 
stable  structures,  and  in  order  to  break 
them  up  it  was  necessary  to  use  concentrated 
sources  of  energy  to  overcome  the  powerful 
forces  holding  the  nuclei  together.  The  most 
suitable  agent  for  attack  was  the  swift  alpha 
particle  from  radium.  The  atoms  were 
bombarded  by  a  stream  of  alpha  particles, 
and  occasionally  one  of  the  latter  passed 
close  enough  to  a  nucleus  to  effect  its  dis- 
ruption. Experiments  made  by  Dr.  Chad- 
wick  and  the  speaker  showed  that  in  this 
way  swift  hydrogen  nuclei  were  liberated 
from  the  atoms  of  nitrogen,  fluorine,  sodium, 
phosphorus,  and  aluminium,  but  the  amount 
of  disintegration  was  on  a  very  minute  scale. 

It  seemed  clear  that  hydrogen  nuclei  were 
constituents  of  the  nuclei  of  these  atoms  and 
were  in  all  probability  satellites  of  the  main 
system.  It  was  believed  that  the  helium 
nucleus  was  a  secondary  structure  built  up 
of  four  hydrogen  nuclei,  and  that  conse- 
quently the  nuclei  of  all  elements  consisted 
ultimately  of  an  ordered  structure  of  hydrogen 
nuclei  and  electrons.  The  arrangement  of 
the  parts  composing  the  nucleus  and  the 
forces  operative  were  quite  unknown,  and 
the  difficulties  of  direct  attack  on  this  problem 
of  nucleus  structure  were  very  great. 


AuTOMATrc  &  Electkic  Furnaces  Ltd.,  281-283, 
Gray's  Inn  Eoad,  London,  W.C.I,  have  introduced 
a  marine-type  of  Wild-Barfield  electric  furnace  for 
use  on  board  ship.  This  type  of  fura.nce  has  been 
inspected  by  Admiralty  experts  and  passed  for  use 
on  H.M.  ships. 
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LOST  TIME  AT  THE  TOOL- 
STORE  WINDOW. 

By  i)Ki/!.\. 

In  the  couisc  (  I  11h/  wiilci's  visits  to 
various  eiigiiiet'imy  i  >t:ililisluiieHts,  he 
lias  noticed  tluit  a  <;oo(l  deal  of  time  is 
wasted  at  the  toolstore  window.  In  one 
establishment  in  ])aiii(ulai  ilie  toolstore 
was  located  practically  in  tlie  middle  of 
the  main  shop.  This  was  the  best  possible 
position  for  it,  but.  although  it  was  in  the 
most  central  position,  much  time  was 
wasted  by  workmen  having  to  go  to  the 
toolstore  for  tools,  etc.,  as,  in  some  cases, 
the  workmen  who  were  sitimted  furthest 
away  had  to  walk  a  (H)iisii!'," ,i liic  disi;uice. 
The  time  taken  was  2  minute-  oO  seconds 
for  a  single  journey,  and  witli.  say,  1  to 
2  minutes  at  the  store  and  the  return  to 
his  department,  (i  to  7  minutes  were  lost. 
This  particular  works  employed  nearly 
2,000  hands,  and  if  we  take  the  minimum 
number  of  workmen's  visits  to  the  tool- 
store  as  400  per  day,  and  allow  an 
average  of  4  minutes  for  each  person,  that 
will  give  us  1,600'  minutes  per  day  or 
2G'4  working  hours  lost  per  day,  which,  at 
Is.  8d.  i^er  hour,  equals  £2  4s.  7d.  per  day 
and  5|  days  £12  os.  2.'.d.  AHowing  for 
all  holidays,  including  Sundays  and  half- 
day  Saturdays,  90'  days  in  all,  that  leaves 
us'  275  working  days  =  £2  4s.  7d.  x275- 
£013  Os.  5d.,  without  any  establishment 
charges. 

This  figure  is  startling,  but  it  is  not 
over-estimated,  and  when  the  minutes  are 
reckoned  up  one  is  indeed  surprised  at  the 
amount  of  time  lost  at  the  toolstore 
window.  Take,  for  example,  the  case  of 
a  machine  hand ;  he  stops  his  machine, 
goes  to  the  toolstore,  gets  what  he 
requires  and  comes  back  and  commences 
his  job.  Besides  the  time  lost  in  man 
hours,  the  time  lost  in  machine  hours  has 
to  be  taken  into  account,  and  if  200  out 
of  the  400  workmen  who  visit  the  tool- 
store  daily  are  machine  operators  the  time 
lost  in  goiirg  to  and  from  the  toolstore 
must  be  coupled  to  the  machine  liours  lost, 
which  eciuals  13'2  hours  i)er  day,  726 
hours  per  week,  or  8,630  hours  per  year. 
Even  if  we  were  to  say  the  case  men- 
tioned is  exceptional  and  reduce  the  times 
by  lOO  per  cent,  the  time  lost  is  still 
excessive,  and  in  these  days  of  rigid 
economy  when  every  minute  counts  all 
unnecessary  waste  should  be  eliminated 
as  far  as  possible. 

A  system  on  the  lines  indicated  below 
would  do  much  to  reduce  time  loss.  The 
system  was  introduced  with  very 
beneficial  results  in  a  medium-sized  works. 
Previous  to  the  change  of  methods  the 
workmen  were  each  supplied  with  six 
usual  brass  tool  checks  stamped  with 
their  number.  This  type  of  tool  check  is 
common  to  most  engineering  works.  All 
these  tool  checks  were  called  in,  and  in 
each  section  a  boy  was  stationed  and  the 
workpeople  were  instructed  through  their 
respective  charge  hands  that  in  future  no 
workman  was  to  be  allowed  to  go  to  the 
tooLstore  for  tools,  etc.  The  boy  in  their 
department  was  there  for  the  purpose  of 
bringing  any  jig  or  tool  required.  The 
boys  were  movided  with  small  Te(]uisition 
pads  as  illustrated.  A  man  requiring, 
sav,  a  1  in.  reamer,  would  'call  the  boy  and 
fill  in  the  tool  requisition  form  as  shown 


in  I  he  sample.  The  jiages  oi  these  pads 
weie  in  duplicate,  and  when  a  workman 
filled  in  the  particulars  on  tlie  form  a 
carbon  sheet  was  j)if)vided  so  as  to  obtain 
one  copy  and  the  original.  I^hese  two 
requisitions  were  then  presented  at  the 
toolstore  window  by  the  l)oy,  the  toolstore 
attendant  putting  one  on  a  hook  on  the 
lack  or  bin  from  which  he  took  the  tool, 
and  the  other  copy  was  stuck  on  a  board 
with  hooks  numbered  to  correspond  with 
the  workmen's  numbers.  By  this  method 
of  double  record,  the  toolstore  attendant 
could  in  a  few  moments  asceitain  what 
tools,  etc.,  any  individual  had  drawn 
from  the  store  without  having  to  hunt 
round  the  racks,  bins  or  drawers.  This 
procedure  was  verj^  useful  when  workmen 
left  or  were  discharged,  as  the  toolstore 
attendant  could  in  a  few  moments  deal 
with  a  number  of  workmen.  When  a  tool 
was  returned  the  re([uisition  slips  were 
both  returned  to  the  workman,  wlio 
destroyed  them  himself.  The  adoption  of 
this  method  obviated  any  friction  between 
workmen  and  toolstore  attendants.  Any 
one  having  a  tool,  jig,  fixture,  gauge,  etc., 
on  loan  from  the  toolstore  for  more  than 
a  week  had  to  have  a  new  requisition  note 
signed  by  his  charge  hand.  The  rule  was 
strictly  enforced  tliat  all  tools,  etc.,  had  to 
he  returned  to  the  toolstore  by  Saturday 
•loon.  Of  course,  where  a  tool,  such  as 
a  milling  cutter,  was  fixed  on  a  machine 
or  a  capstan  or  turret  lathe  was  tooled  up, 
this  rule  did  not  apply,  exce])t  that  new 
requisition  notes  were  signed  by  the  charge 
hand.  But  such  small  tools  as  taps,  dies, 
drills,  reamers,  turning  tools,  gauges, 
micrometers,  verniers,  etc.,  had  to  be 
returned  by  Saturday  noon. 

The  foregoing  system  greatly  reduced 
the  waste  time,  as  the  men  themselves 
soon  came  to  realise  that  it  was  to  their 
a('vantage  to  remain  at  their  work 
(espLv  iiilly  in  the  case  of  piece  workers) 
instead  of  having  tO'  wait  at  the  toolstore 
window,  perhaps  until  three  or  four  others 
liad  been  served — they  simply  sent  their 
requisition  notes  to  the  toolstore  by  the 
boy.  The  charge  hands  were  instructed 
to  get  their  workj)eople  in  the  habit  of 
sending  their  requisitions  to  the  toolstore 
before  they  were  actually  requiring  the 
t(jol,  so  that  ni>  man  had  to  stand  by  his 
machine  or  bencli  waiting  until  the  boy 
returned.  It  was  also  arianged  that  when 
the  boys  were  not  bringing  or  returning 
tools  they  were  to  assi.^t  the  machine  men 
or  bench  hands  and  to  run  any  errands 
for  the  charge  hand,  such  as  going  to  the 
blue  print  stoic,  progress  office,  or  main 
stores,  so  that  there  was  no  time  wasted 
even  by  the  sliop  boys.  'Vhe  wages  of 
these  lads  was  12s.  6d.  jiei  week,  and  four 
boys  total  wages  per  week  were  £2  lOs. 
This  works  out  at  £125  jun  year. 

Of  course,  there  is  anotlier  method  of 
preventing  men  wasting  their  time  at  the 
toolstore  window.  This  woidd  probably 
be  more  applicable  to  the  largest  engineer- 
ing establishments.  Instead  of  having  the 
lioys  stationed  in  eacli  department  tliey 
could  all  be  stationed  in  the  toolstore.  A 
series  of  electric  bells  would  have  to  he 
installed  with  a  large  indicator  board  in 
the  tool.store  and  a  number  of  push 
buttons  conveniently  plai-ed  so  that  each 
would  be  in  easy  leach  of  about  10  or  15 
men,      The    indicator    in    tlie  toolstore 


would  show  where  the  man  who  had  rui 
the  bell  was  located,  and  a  boy  woid 
proceed  to  find  out  his  requirements.  Tl 
method  would  be  more  costly  than  th( 
first  method  described.  It  is,  howeve 
used  by  one  large  firm  in  London  wi 
excellent  results. 

Another  way,  but  very  costly,  is  to  ha 
toolstores    in    each    department.  Thi 
would  mean  duplicating  the   tools  to 
great  extent,  the  utilisation   of  perhap 
valuable  space  in  the  department,  and  thf 
toolstore  attendants'  wages.  Then,  again 
it  would  depend  in  a  measure  on  the  natn 
of  the  products  of  the  firm.    For  instanc 
it  could  be  employed  in  a  large  motor  c 
factory,     but    it    would     not  be 
advantageous  to  a   firm  specialising 
building  locomotives,    large  marine 
land  engines,  or  electrical  j)Ower  static 
equipment.    However,  whichever  methiu 
used  can  be  best  decided   by  the  worl 
manager  to  suit  his    particular  require 
ments,    but    there   is    no   denying  th 
valuable  time  is  wasted  at  the  toolstor 
window. 


Toor.  Store  Requisition. 


Please  Su]ip]y  ;  1"  Machine  Reamer. 
Workman's  No.  :  197.  Dept.  G. 

Date:  6/8/21. 


WASTE  IN  INDUSTRY. 

KvKinnonv  recognises  that  it  the  worl 
is  to  recover  there  must  be  a  low  cost 
production,  says    Mr.  William  (rrahai 
Ijabour  M.l'.    for  Central  Edinburgh, 
the  current  issue  of  IndnstriaJ  Welfar 
Unfortunately,       large  numbers 
employers  and  workers  aie  content  to  t 
to  achieve  that  lower  cost  merely  by  th 
reduction  of  wages  and  salaries.  Hardl 
anybody  pleads  the  importance  of  bett 
industrial  management  as  a  vital  factor 
economic    recovery.      If    British  iudu 
trialists,  employers  and  employed,  Avoid 
turn  their  serious  attention  to  the  evol 
tion  of  moie  scientific  methods  of  produ 
tion,  it  is  hardly  too  much  to  state  th 
they  might  efi'ect  a  revolution  in  industr,^ 
By    securing    the    most    effective  an 
economical    use    of    our    personal  nii 
material  resources  shall    we  be  able  t 
eliminate  the  unrest,   recrimination  ;ni 
lack  of    co-operation  that    ai-e   true  r 
industry    to-day.      The     report    of  Mi 
Hoover's  committee  on  waste  in  industi 
estimated  that  from  50  to  SO  per  cent  e 
the  waste  was  due  to  faulty  methods  i 
management.       If     that     waste  wei 
eliminated,    better   wages    and  cheapi 
goods  wfuild  iminediately  result. 


Jane  Pit   Store  Lid. — Priv;ite  {-ompany.  R''P' 
t«red  May  4.     Canital  £5,000  in  £1  shares, 
carry    on   the   l)iisiiiess   of   electriial.    mechai  u 
structural  and  consulting  engineers,   builders  : 
lontiactors,    shipliuildcrs,    cnllierv    and    ship  ; 
merchants,  etc.       Tlie  first  directors  are  :  A 
Kirsop  (permanent).  \  Rell,  H.  P.  Wils<in,  P. 
Alassie   and   J.    McLaren,   junr.        Secretary  : 
Kirfiop.       Rflgi.stered  office  :   41.  Blackett  Stn 
Nowcastlp-on-Tvne, 
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"COLD  LIGHT." 


LIGHT  WITHOUT  HEAT,  IN  THB  UNITED 
STATES  AND  GERMANY. 

Db.  H.\iiVEY's  Invention. 
(From  Our  Own  Correspondent.) 

IFTER  the  radio-telephone  who  shall  say 
hat  will  be  the  next  incredible  achieve- 
ment of  the  scientist?    We  are  now  told 
iat  "  cold  light  "  has  been  produced  in 
'16  laboratory,  and  that  as  a  consequence 
jie  industrial  engineer  has  an  opportunity 
>j  work  out  in  a  practical  way  methods 
'y  which  the  90  or  more  per  cent  of  the 
aergy   used    in    generating   the  power 
hich  goes  into  heat  when  electric  light 
I  produced  may  be  saved. 
The  man  who  develops  a  commercially 
practical  heatlcss  light  will  have  riches 
jeyond  measure  in  royalties,  for  up  to  the 
Ir'esent  the  make)  s  of  electric  lamps  have 
'n^eiit     millions    in     lamp  improvement 
sperimenting,  and  still  thei  lost  power 
■mains  well  above  the  90  per  cent  mark. 
There  is  something  of  a.  race  among 
iiboratovy  experimenters  to   get  a  light 
!,•;  "cold"  as  possible,  for,  of  course,  an 
!  bsolutely  cold  light  is  outside  the  range 
:  practice. 

erman  Gold  Light. 

Theie  is  a  German  invention  which  has 
ien  experimented  with  at  thei  Brooklyn 
iistitute  (N.Y.),  by  Dr.    Ehrich  Haus- 
jiann.  Professor  of  Physics,  who  a.sserts 
,iat  it  produces  a  pinkish  red  in  a  partial 
icuum   with  very  slight  production  of 
rat,  though  the  waste  of  energy  may  he 
ireat  by  comparison   with   the  luciferin 
limp  of  Dr.  Harvey. 

!  The  German  invention  must  be  run  on 
j  240-volt  circuit.    Inside  of  this  lamp  are 
ivo  metal  surfaces  or  electrodes  which 
[my    the    currents.      The  pinkish-red 
'  ght  appears  on   the    surface   of  these 
lectrodes  when  the  current  is  turired  on. 
he  light  is  not  in  the  electrodes,  but  in 
;^ie  rarefied  air  particles  on  the  surface, 
.ir  is  ordinarily  a  non-conductor.  The 
;rong  cunent,  however,  breaks  down  the 
I'lectrical  resistance  of  the  air  molecules 
jit  the  surface  of  the  electrodes.    In  other 
f  ords,  it  ionises  them.      The  process  of 
imisation,  or  charging  them  with  elee- 
jl'ons,  so  as  to  make  them  conductors  of 
lectricity,  produces  the  light. 
The  light  of  the    aurora    borealis  is 
elieved  to  be  produced  by  nature  in  a 
milar    fashion.      The    common  astro- 
omical  theory  of  these  lights  is  that  they 
J:cur  when   bombardments  of  electrons 
cm  the  sun  strike  the  rareifred  upper  air, 
Usually  from  about  10  to  80  miles  above 
^le  earth.      Ar-tificial  auroras  have  been 
j  reduced   in  labor  atories   by  running  an 
jlectrical  current  through  vacuum  tubes, 
'i  Another  light  giving  substance  has  been 
[ reduced  synthetically,   which  has  been 
!  iven  the  name  "  lophin."      This  gives 
jUt  a  faint  light  compared  with  the  cold 
ilue   glare    which    has    been  obtained 
liirough  the  discovery  of  a  catalytic  agent 
;V  Dr.  E.  Newton  Harvey,  of  Princeton 
I  University.    The  substance  has  the  pro- 
l«rty  of  keeping   alive  indefinitely  the 
[ight-giving  powers  of  "  luciferin,"  which 
■i  tlie  substance  with  which  nature  has 
quipped    fireflies    and    some    40  other 


families  of  living  things.  In  a  newspaper 
interview  Dr.  Harvey  emphasised  the  fact 
that  his  work  has  been  untertaken  purely 
for  the  purpose  of  adding  to  the  knowledge 
of  science. 

Dr.  Harvey  said  that  at  present  he  was 
receiving  his  supplies  of  the  cypridina,  the 
light-producing  Crustacea,  from  a  Japanese 
fisherman,  who  lowered  the  heads  of  fishes 
for  bait  and  brought  them  up  from  the  sea 
covered  with  the  almost  invisibly  small 
shell  fish,  which  may  revolutionise  the 
world's  lighting  system. 

"  There  has  been  some  misapprehension 
about  the  phrase  '  cold  light,'  "  he  said. 
"  No  light,  of  course,  is  absolutely  cold. 
The  luciferin,  which  makes  the  light  for 
these  organisms,  produces  rays  which  fall 
in  the  blue  part  of  the  spectioim  and  are 
practically  without  heat. 

"  The  light  is  not  ^^'l¥erent  from  any 
other  kind  of  light  except  in  wave  lengths  ; 
each  wave  length  has  different  charac- 
teristics'. The  long  ones,  for  instance, 
are  those  used  in  wireless  telegraphy, 
which  are  invisible.  The  next  in  length, 
as  we  know  them,  ai'e  the  infra-red  rays, 
which  are  also  invisible,  although  they  are 
the  chief  producers  of  heat.  Then  come 
the  visible  spectrum,  and  then  the  ultra- 
violet rays,  which  are  invisible  and  prac- 
lically  hcatless,  and  smaller  than  these  are 
the  X-rays,  which  penetrate  opaque  solids. 
So  far  as  we  know,  they  are  all  ether 
waves,  differing  from  one  another  in 
nothing  but  length." 

The  first  proof  of  the  existence  of  hot 
and  cold  light  was  furnished  by  one  of  the 
Herschels,  who  converted  sunlight  into  a 
spectrum  and  i)laced  thermometers  in  the 
different  colours.  That  in  the  red  rose 
far  above  the  others,  and  that  in  thej  blue 
end  was  practically  unaffected. 

Dr.  Harvey  sard  that,  while  the 
Japanese  fisher  supplied  him  with  all  the 
"bugs  "  he  needed,  the  source  of  supply 
was  limitless  and  endless  quantities  could 
be  obtained  from  the  ocean,  if  the  light 
came  into  commercial  \ise. 

As  is  my  rule  in  matters  of  this  sort,  I 
appealed  to  the  source  for  authoritative 
information  to  present  to  readers  of 
Engineering  World,  and  in  reply  to  my 
enquiry  received  the  following  letter  from 
Dr.  Hai-vey  :  — 

Depailment  of  Biology, 
Princeton  University, 
Princeton,  New  Jersey. 
My  Dear  Sir, — I  am  afraid  that  my 
"  cold  light  "  has  not  yet  been 
developed  sufficiently  alorrg  practical 
lines  to  warrant  a  description  in  the 
Engineering  WorJd.  I  have  been  study- 
ing the  mecharrism  of  light  production 
by  animals,  arrd  have  succeeded  in  pro- 
ducing the  luminescence  continuously 
irr  a  test  tube,  but  it  is  not  sufficiently 
bright  for  illumination.  I  gave  a  more 
or  less  popular  address  at  the  Rochester 
meeting  of  the  Illuminating  Engineer- 
ing Society  which  is  published  in  their 
transaction,  aird  have  also  a  book  on  the 
subject,  "  The  Nature  of  Animal 
Light,"  J.  B.  Lippincott  Co.,  1920.— 
Very  truly  yours, 

E.  Newton  H.\rvey. 
Mr.  Wm.  Whittam, 

418,  W.  24th  Street,  N.Y. 


It  has  become  common  usage  in  the 
United  States  to  seek  the  opinion  of  Dr. 
Charles  P.  Steinmetz,  of  the  General 
Electric  Co.,  whenever  anything  radically 
new  in  the  electrical  field  is  launched,  and 
the  "cold  light"  discovery  of  Dr. 
Harvey  has  been  subjected  to  the  criticism 
of  this  authority,  who  says :  — 

Cheaper  Light  in  Ten  Years. 

"  Whether  the  work  of  Dr.  Harvey 
becomes  practical  or  not,  it  is  certain  that 
more  light  than  at  present  will  be  pro- 
duced 10  years  from  now,  and  that  it  will 
be  produced  at  a  smaller  expense  of  power. 
To-day  we  are  producing  with  the  Mazda 
lamp  68  times  as  much  light  as  we  could 
produce  with  the  lights  in  use  15  years 
ago.  Besides  that,  we  can  produce  power 
with  our  turbines  to-day  far  more  effi- 
ciently than  we  could  a  few  years  ago,  so 
that  we  get  more  current  with  the  same 
amount  of  coal. 

One  of  the  comparatively  cold  lights 
is  being  developed  in  this  country  by  Dr. 
McFarland  Moore,  who  was  able  to  pro- 
duce a  highly-efficient  light  by  electricity 
in  a  long,  narrow,  gas-filled  tube.  This 
was  not  a  practical  success,  because  the 
S'hape  of  the  light  made  it  awkward.  He 
has  succeeded  recently  in  making  a 
smaller  lamp,  which  is  highly  efficient,  but 
has  no  decided  advantage  over  the  Mazda. 
At  present  he  uses  nitrogen  in  his  light, 
but  he  is  experimenting  in  the  use  of 
n  eo  n . 

"  In  the  meantime,  the  (jermaris  have 
developed  a  highly  efficient,  comparatively 
cold  light  with  the  use  of  neon,  and  it  is 
being  experimented  with  in  this  country. 
Neon  is  one  of  the  rare  gases,  and  little 
wa®  known  of  its  properties  until  recently. 
It  is  now  found  to  be  the  most  active  of 
gases  in  its  illuminating  properties.  But 
it  has  a  drawback.  It  gives  out  a  reddish 
light.  This  is  an  undesirable  colour,  and 
detracts  from  the  chance  that  neon  lamps 
will  come  into  general  use.  Dr.  Claud,  of 
Paris,  is  another  who  has  recently  brought 
out  an  efficient  and  comparativelv  cold 
light." 


The  Bavarian  Great  Power  Works. — The  three 
Bavarian  power  works,  i.e.,  the  Bayernwerk,  the 
iMittlere  Isarwerk  and  the  Walchenseewerk  had 
constituted  themselves  into  joint  stock  companies 
at  the  beginning  of  last  year,  and  have  now  issued 
theii;  first  annual  report.  There  is  no  profit  and 
loss  account,  for  the  simple  reason  that  all  three 
works  are  still  under  construction.  The  total  expen- 
diture of  all  three  companies  during  their  first 
financial  year  amounted  to  Mk.320.4  million,  and 
was  passed  to  banking  account.  The  Bayernwerk 
is  being  conjointly  contructed  by  the  Allgemeine 
Elektrizitatsgesellschaft,  the  Siemens-Schuckert 
Werke,  Messrs.  Brown,  Boveri  &  Co.,  the  Berg- 
mann-Elektrizitatswerke  and  the  Lech-Elektrizi- 
tatswerk,  all  of  wliich  act  under  joint  liability.  At 
the  end  of  the  year  690  kilos,  of  lines  were  under 
construction  and  1,923  masts  had  been  erected, 
which  is  a.bout  half  the  number  necessary.  The 
total  costs  were  Mk. 73.81  inillion.  The  work  is 
progressing  favourably.  Up  till  now  nearly  3,000 
masts  have  been  erected  and  about  200  kilos,  of 
power  line  laid.  The  sub-works  and  auxiliary  build- 
ings have  been  commenced.  The  jSIittlere  Isar 
A.-G.  reports  satisfactory  progress.  The  greater 
part  of  the  produced  current  will  be  taken  up  by 
the  Bayernwerk  and  the  Federal  Railways.  The 
Walchenseewerk  hopes  to  take  up  work  some  time 
next  year.  The  whole  production  of  power  current 
has  already  been  contracted  for.  The  total  expendi- 
ture up  to  the  end  of  the  first  financial  year 
amounted  to  Mk, 116,42  million. 
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A  Weekl 

y  Record. 

■  II 

National  Dockyards. 

Tlif  Aduiiialty  have  come  to  the  deci- 
sion that  they  cannot  aHow  national  dock- 
yards to  'he  used  by  private  shipbuilders. 
In  their  otficial  report  they  state  that  in 
no  dockyard  has  any  such  scheme  the 
likelihood  oi  commercial  success.  The 
layout  and  org-anisation  of  yards  do  not 
lend  themselves  to  watertight  sub-divi- 
sions. There  is  one  source  of  power  of  all 
kinds  in  each  yard,  and  one'  set  of  shops 
supplies.  Both  new  construction  and  dual 
control  of  these  eseutials  would  be  an  un- 
workable proposition,  and  a  commercial 
firm  Avould  require  a  priority  of  user 
which  the  Navy  could  not  always  atford. 
This  would  entail  considerable  alteration, 
and  even  additions,  to  shops,  and  a  general 
increase  of  power  service.  For  example, 
it  is  found  that  to  carry  out  proposals  to 
lease  part  of  Chatham  to  a  private  firm 
would  entail  an  immediate  expenditure  of 
£13,000.  There  Avould  also  be  a  fruitful 
source  of  discontent  between  the  two 
bodies  of  men  in  the  disparity  of  wages 
and  conditions  of  employment. 

New  Process  for  Steel  Making. 

Large  iron  ore  fields  in  Northampton- 
shire were  recently  ac(]uired  by  the  Ebbw 
Vale  Steel  Co.,  and,  as  a  result  oi  exten- 
sive experiments,  have  produced  good  basic 
iron.  The  many  difficulties  to  convert  the 
iron  and  steel  have  been  overcome,  and  the 
company  have  announced  that  they  are 
adopting  a  new  process  for  steel  making. 
They  will  now  be  able  to  secure  full  bene- 
fits from  their  Northamptonshire  invest- 
ments and  dispense  with  foreign  ores. 
Cheaper  FSailway  Freights. 

During-  the  past  week  great  reductions 
in  railway  goods  rates  were  officially 
announced,  and  apply  to  the  English  and 
Welsh  lines,  but  not  to  the  Scottish  lines. 
Tlie  reductions  should  greatly  benefit  the 
tinplate  industi-y,  while  the  iron  and  steel 
trade  will  benefit  from  extended  reduc- 
tions on  rates  for  raw  materials,  partly 
manufactured  and  manufaclured  goods. 
The  reduction  of  Id.  per  ton  in  the  flat 
rate  in  coal  affects  principally  coal  car- 
ried for  shipment  and  io  furnaces  and 
steelworks.  The  i  educed  rates  will 
come  into  effect  on  May  22. 
American  Steel  iVIerger. 

The  announcement  that  the  Bethlehem 
Steel  Corporation  has  arranged  to  buy  the 
Lackawanna  Steel  Co.  was  a  great  surprise 
to  New  York. 

Tbe  combination  gives  the  Bethlehem 
Coi  poratiou  a  still  wider  range  of  products, 
additional  Eastern  plants,  and  a  steel  in- 
got capacity  oif  5,570,000  gross  tons 
annually,  or  10  per  ceni  of  the  capacity  of 
all  the  steel  companies  in  the  United 
States.  The  United  States  Steel  Corpora- 
tion has  45  per  cent. 

The  authorised  capital  stock  of  the 
Bethlehem  Corporation  is  135,000,000 
dols.  (£27,000,000),  of  which  all  but 
30,000,000  dols.  (£0,000,000)  is  outstand- 
ing. The  Lackawanna  Co.'s  authorised 
capital  is  70,000,000  dols.  (i'14,000,000). 
The  Senate,  it  is  stated,  have  ado])led  a 
resolution  ordering  an  investigation  into 
this  merger. 


Miners'  Conference. 

A  long  conference  took  place  betAveen 
the  Miners"  Federation  Executive  and  the 
jniners*  representatives  in  Parliament  to 
consider  the  economic  position  of  the  in- 
dustry in  view  of  the  vote  for  the  Mines 
Department  in  the  House  of  Commons, 
and  the  measure  which  is  now  before 
Parliament  for  the  protection  of  the 
British  glass  industry  as  affecting*  the  im- 
portation of  glass  for  safety  lamps. 
Finallv  it  was  decided  to  ask  Mr.  Bridge- 
nnm  that  no  further  steps  should  !be  taken 
in  this  matter.  On  the  subject  of  wages 
it  was  stated  that  in  most  of  the  mining- 
districts  there  was  grave  dissatisfaction 
with  the  continuous  fall  in  wages  under 
the  new  agreement,  es])ecially  in  the  South 
AVales  and  Lancashire  districts. 

Aeroplane  Collision. 

A  unique  experience  has  just  befallen 
Capt.  E.  D^  O.  Herne.  ■  "VVlhile  passing 
along  the  airway  on  a  recent  journey  to 
Paris,  Capt.  Herne  observed  that  tlieie 
were  heavy  thunderclouds  hovering  above 
the  Channel.  Naturally,  he  skirted  round 
these,  when  he  observed  two  or  three  vivid 
flashes  of  lightning  in  close  proximity  to 
his  machine.  The  next  instant  his  craft 
seemed  to  shudder  and  hesitate.  Then, 
recovering  itself  almost  as  rapidly  as  it 
had  begun  to  tremble,  the  aeroplane  con- 
tinued smoothly  in  flight,  neither  Capt. 
Herne  nor  his  companion  siiffeiing  in  any 
way  from  their  experience.  Capt.  Herne 
at  once  "  called  up  "  the  nearest  land 
station  on  his  wireless  'phone  and  asked 
whether  they  thought  the  trailing  wire 
of  his  receiving  and  transmitting  appar- 
atus might  be  connected  in  any  wav  with 
this  strange  phenomenon.  They  replied 
advising  him  to  wind  it  in  temporarily, 
which  he  promptly  did.  Experts  now 
believe  that  Avhat  actually  occurred  was 
that  Oapt.  Heme's  aeroplane  happened 
to  be  in  the  path  of  lightning  which  was 
rushing  earthAvard  ;  but  the  machine,  hav- 
ing no  direct  connection  with  the  earth, 
and  the  trailing  wire  acting  as  a  sort  of 
conductor,  the  lightning  simple  passed 
on  its  way  without  anything  untoward 
ha])pening  beyond  the  momentary  distui  b- 
ance  of  its  passage  and  the  flicker  of  light 
Avhich  for  the  instant  seemed  to  the  pilot 
and  his  assistant  to  surround  the  machine. 
It  has  often  been  a  matter  of  speculation 
as  to  what  would  happen  should  an  aero- 
plane in  flight  come  in  the  path  of  a  flash 
of  lightning.  Some  argued  that  the 
machine  Avould  Ibe  damaged.  Other  ex- 
perts declared— and  this  incident  is  the 

fi^rst  confirmation  of  their  argument  that 

the  lightning  AVould  flow  round  the 
machine  and  dow«n  its  Avireless  aerial  and 
continue  oartlnvai'ds  Avithout  adversely 
affecting  the  craft  in  any  way. 

Civil  Aviation  Appointment. 

It  has  been  announced  b.\-  the  Air 
Ministi-j-  during  the  past  Avcek  that  Majoi- 
fieneral  Sir  W.  S.  Brancker,  K.CL'B., 
A.F C,  has  been  appointed  Diiector  of 
0ml  Aviation  in  the  Air  Ministry,  fn 
the  course  of  a  letter  to  the  Seci'ct'ary  of 
t^he  Air  League  of  the  British  I'hnpire. 
Major-General   Sir  Sefton   Bianrker  ex- 


presses regret  that  his  active  participatioi 
in  the  Air  Leag-ue  must  cease,  and  state:; 
that  the  Air  Leag-ue  by  educating  publi( 
opinion  can  be  an  enormoiis  assistance  t( 
an  Air  Ministry,  which,  although  it 
members  maj^  have  a  firm  belief  in  avia 
tion,  cannot  obtain  the  money  requirec' 
for  proper  progress  unless  the  importanc 
of  aviation  is  realised  by  all  the  memb 
of  the  House  of  Commons  and  by 
public  at  large. 

Dublin  Docks. 

The  Dublin  Port  and  Docks  Board  ha 
informed  the  workmen  disem ployed 
the   harbour   impro\^ement   scheme  tha 
further  additional  financial  assistance 
the  works  had  been  received  from  th 
Irish    Provisional    Government.  Tli 
assistance  Avill  enable  the  board  to 
employ  almost  immediately  about  500  me 
who  were  discontinued  about  a  week  ag 
owing  to  the  funds  allocated  for  the  wor 
having  been  exhausted. 

Manchester- Liverpool  Road. 

The    proposed     arterial    road  fro 
Manchester   to   Liverpool    for  transpoi 
traffic  was  discussed  at  a  joint  meetin 
of  representatiA^es  of  the  Salford  Boar 
and  the  Corporation  called  to  consider  th 
question  of  the  emplojanent  of  able-bodi 
men  in  receipt  of  out-relief.    It  was  su 
gested   that  the   Ministry  of  Transpo 
should  be  asked  to  expedite  the  new  roa 
scheme,  as  a  project  of  this  descriptio 
Avould  materially  help  to  the  solution 
the  local  unemployment  problem.    It  w 
mentioned  that  the  boiough  engineer  di 
not  giA-e  much  hope  of  being  able  to  fin 
additional  utility  schemes,  and  in  an 
event  it  was  felt  that  the  corporation  coid 
not  employ  more  than  200  men,  while 
the  moment  there  Avere  3,700  men  to  de 
AA-ith.     Eventually  it  was  decided  to 
ahead  with  the  scheme,  and  it  might 
expicicd  tliat  a  good  deal  of  the  availab 
laboui  would  be  absorbed. 

Better  Times  Predicted. 

The  President  of  the  Board  of  Trade  h 
predicted  that  there  are  better  times  ahea 
for  British  industry.    "Without  any  pr 
dilections  toAvards  pessimism  oi'  optiuiisu 
he  suiweyed  the  present  conditions  of  tb 
industrial  Avorld  at  home  and  abroad,  au 
while  finding  much  that  was  difficult  h 
discovered  many  shafts  of  light  amid  th 
present  depression.      The  coal  trade,  h 
pointed  out,  was  the  only  one  Avhich  ha 
been  cut  doAvn  to  an  economic  level,  Avif 
the  result  that  there  Avas  an  export  trad 
beyond  all  expectations.    Industrial  cof 
had  not  yet  been  in  great  demand  am 
could  not  be  until  trade  recovered  iu  th 
country.    The  iron  and  steel  tiades  wei 
gomg  through  a  bad  time,  and  he  did  m 
think  they  would  get  in  the  near  fiituil 
into  a  paying  position.    He  was  of  til 
<)pHnon  that  prospects  in  the  shipbuih! 
mg  trade  Avere  less  hojjeful  than  in  an, 
other.    He  intimated,  hoAvever.  the  posv 
i'llity  of  the  invention  of  a  neAV  type  . 
engine    for    propelling    tramp  steanic 
whi.  l,   wcnild    lessen    cost  and  iucrea 
room,    Avith    a    consequent  increase 
orders. 
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How  Other  Industries  Stand. 


THE  MOTOR  CAR  INDUSTRY. 

The  British  motor  car  industry  seems 
'oomed  to  find  difficulties  in  its  path  at 
very  turn.    Just  as  it  was  setting  about 
^building  its  house  after  the  dislocation 
-f  production  and  trade  due  to  the  wai 
liere  came   the  great  moulders'  strike, 
Thich  wrought    it  incalculable  damage. 
i)uring  the  last  two  months  or  so  laboui 
,j,ifficulties  have  again  intervened  to  upsel 
:roduction  plans  which  were  in  a  fair  way 
0  make  1922  a  record  year.      In  some 
ases  where  under  normal  circumstances 
flmost  immediate  delivery  of  any  model 
,ould  be  promised,  it  is  a  matter  of  five  or 
'IX  weeks  ahead.      And  such  a  state  of 
ffairs  must  have  a  very  detrimental  effect 
pen  trade,  since  we  have  reached  a  period 
f,the  year  when  a  purchaser  is  not  going 
0  wait.    Obviously,  he  wants  a  nevv-  car 
\ight  now,  not  a  vague  promise  that  if  all 
f:oes  well  he  may  have  it  in  a  mojith's 
'  ime . 

In  the  course  of  a  conversation  with  a 
irominent  Lancashire    motor  dealer  the 
.riter  gatliered  that,  whilst  conditions  in 
he  county's  staple  industry  were  not  such 
s  to  mean  great  prosperity  foi-  subsidiary 
r  luxury  trades,  yet  he  and  others  weie 
iiite  pleased  with  the  business  they  had 
jlone.    In  most  trades  now  it  seems  to  be 
■  learly  recognised  that  ;i  car  of  some  kind 
[S  now  an  essential  of  life.    Indeed,  motor 
I'lealers  are  known  to  express  considerable 
Astonishment    at   the    unlikely  quarters 
trom  which  business  is  forthcoming  and 

I  uriosity  as  to  where  the  money  comes 
Irom.    Still,  the  great  thing  is  that  busi- 

less   is  being   done,  and   when  general 
rade  so  far  improves  as  to  enable  people 
0  purchase  cars   without  too    close  an 
'  examination  of  their  bank  account  there 
j  vill  be  a  still  more   wonderful  boom  in 
laotoring.    There  is  little  likelihood  that 
the  present  scheme  of  motor  taxation  will 
illeter  people    from  purchasing  even  the 
^Higher  powered  cars  if  they  can  atford  the 
jirst  cost.      Naturally,  motorists  resent  a 
fystem  of   taxation    for    road  purposes 
'rhich  takes  no  account  of  their  use  of  the 
cads.      And  the  Ministry  of  Transport 
luite  agree  that  the  present  system  is  far 
^rom  being  a  just  one,  but  they  say  that 

I I  is  for  the  motorist  to  show  a  more  prac- 
( icable  scheme  that  will  be  as  easy  to 
jt'ork  and  as  difficult  to  evade.  It  is  con- 
I  ended  that  a  retirrn  to  the  petrol  tax  is 
Anite  out  of  the  question  owing  to  cost 
M  collection  and  ease  of  evasion. 


THE  BRITISH  TYRE  INDUSTRY. 

It  is  not  by  any  means  generally  realised 
hat  our  tjTe  manufaicturers  have  not  had 
00  good  a  time  of  it  of  late,  but,  of  course, 
hey  have  been  successful  to  a  sul)Nlaiiti;il 
xtent  in  retaining  the  home  market,  and 
Iso  doing  sometliing  to  cultivate  the 
■Xpert  .market.  There  has,  it  is  true, 
'>een  a  big  influx  of  tyres  from  the  TJiiited 
•States,  where  there  was  considernble  over- 
U'cduction  a  few  years  ago,  and  now  it 
s  said  considerable  quantities  are  making 
heir  appearance  from  Germany.  So  far 
IS  American  tyres  are  concerned,  there  is 


no  superiority  to  be  voted  over  the  home 
produced  article,  and  it  is  too  early  to  say 
what  the  post-Avar  German  tyres  are  like 
in  the  mass.  German  solid  tyres  were 
always  notable  for  the  big  mileages  they 
gave,  but  with  increased  experience 
13ritish  solid  tyre  makers  haye  built  up  a 
reputation  cjuite  as  satisfactory  in  this 
respect  as  was  possessed  by  our  late 
enemy.  Nevertheless,  there  may^  be  users 
who  will  be  tempted  to  purchase  tyres  of 
foreign  origin  for  one  reason  or  another. 
To  these  people  we  would  say,  Do  not 
purchase  without  giving  some  considera- 
tion to  the  claims  of  the  tyres  made  by 
your  own  cnu ntrymen ."  There  is  tlietiues- 
tion  of  uncnijiloyment.  It  is  better  to 
have  men  in  work  than  be  taxed  to  give 
them  doles.  Fui  thermore,  in  British  tyre 
comj)anies  there  are  many  millions  of  the 
people's  money  invested,  and,  from  the 
national  point  of  vieM",  the  utmost  should 
be  done  to  enable  dividends  to  be  pair! 
which  reacts  to  the  benefit  of  the  motor 
owner. 


WEEKLY  OUTPUT  OF  COAL. 

We  give  below  the  oificial  statement  of 
the  coal  output  at  the  mines  of  Great 
Britain  for  the  four  weeks  ended  Apjil 
29.  For  the  week  ended  April  29  the  out- 
put was  5,160,100  tons,  as  compared  with 
3,543,900'  tons  in  the  previous  week.  Last 
year  the  output  from  April  4  to  July  4  was 
only  179,100  tons  owing  to  the  stoppage 
of  work  at  the  mines. 

Aprils.  Aprili;..  Apl.  2-'.  April  :!9 

UistrictH.  Tons.  Tons.  Tons.  Ioiib. 

Noithuinberland   260.1500  200,300  218,800  252,100 

Durham    700,000  5:)3,7ii0  ;)61,200  7i?,!'0n 

Yorkshire    881, 2M  674,100  4.'")!1,<.>00  907.t)0U 

Lancashire,  Cheshire. 

aud  North  Wales   411,000  342,700  307,300  ■(2S,()00 

Derby,  Nottingham  and 

Leicester   646,400  49S,:<00  401,700  C43,;100 

Stafford,  Shropshire, 

Warwick,    Worcester  379,100  329,3D0  220,900  359, .'lOO 
South  Wales  and  Mon- 
mouthshire  920,900  1,042,500  054,300  1,031, .',00 

Obher  English  Districts  97,700  82.800  70,400  101,700 

Sootland   663,600  859,100  040,400  ()42,?'00 

T«U1    4.961,700  4,383,800   3,543,900  5,160,100 

— Board  of  Trade  Journal. 


QUERffiS  AND  REPLIES.  J 


We  invite  our  readers  to  submit  practical  probiams 
for  solution  by  our  staff,  or  by  other  readers. 
Replies  will  be  paid  for. 


REPLIES. 

CUTTINC     DlXMlSTUAL    riTCH     WoKMS.-     Ill  leplv 

to  B.  H..  til  rutting  of  worms  of  dianietial  pitch 
is  IK)  nioii'  dillicult  than  cuttino  those  of  linear 
pitcli.  A\]  that  it  is  necessary  to  do  is  to  convert 
the  diaiiii'tral  pitch  (in  tliis  case  10  d.p.)  into 
linear  piti  h.  .\  simple  rule  of  the  writer  is  to  l)ear 
in  mind  thai  -.  or  ;)/,  which  is  the  Greek  syndiol 
used  to  denote  the  constant  is  ahvxy-  the 

prodtict  of  the  civcnlar  pitch  and  the  diametral 
pitch.  Expressed  shortly.  CP  :  DP  =^  3-141  (1. 
Therefore,  if  the  diametral  ])itch  is  known  (and  it  ^s 
desired  to  find  th(-  circular  ]iitch  (or  linear  pitch) 
merely  di\-id(-  :Mtl(l  by  tlie  diametral  pitch- 
Taking  the  cjuerist's  example  : — 

^       ^  ~  '31416  =  lead  or  linear  pitch  of  worm. 

It  must  be  remembered  that  the  circular  pitch  of 
the  worm  wheel  equals  the  lead  or  linear  pitch  of 
the  worm.    It  now  remains  to  find  change  wheels 


to  cut  a  thread  with  a  lead  ecpial  to  -3141  ti. 
rrde  for  change  wheels  is  : — 

Lead  of  screw  to  be  cut  drivers 


Tie 


Lead  of  lead -screw 


driven' 


In  querist's  case  :- — 

■.3141G   _  drivers  ji!)_27 
•25     ~  driven    ^  IM'25 

This  involves  a  complicated  calculation  he&t  solved 
by  continued  fractions.  It  will  probably  be  suffi- 
ciently accurate  if  cjuerist  considers  the  linear  pitch 
as  -3125  instead  of  -31416,  giving  an  error  per  pitcli 
of  about  two-thousandths.  The  calculation  now 
becomes  : — 

_  20  _  o 

T  "  ifi  ~  4 

Thus  a  .50-wheel  on  the  lathe  spindle  and  a  40-wheel 
on  the  lead  screw  (using  any  wheel  intermediately) 
would  give  the  required  lead.    If  the  worm  is  a 
multiple -start  one  it  must  be  remembered  that 
Lead  . 
Number  of  starts 
Thus,  with  a  three-start  ■oorm.  the  lead  must  bo 
di-v  ided  by  three,  thus  : — 
-314^6 
3 

and  chauge  wheels  must  be  selected  accordingly. — 
F.  .1.  Camm. 


-104'i 


Diametral  Pitch  Worm. — Teu-diametral  pitch 

«  orms  can  be  cut  quite  satisfactorily  with  the  use 

of  the  standard  set  of  change  wheels.  Ten-diametral 

pitch  measures  -31416  in.  circular  or  linear  pitch. 

obtained  from  the  ride 

3-1416  .      ,  ,.  ,  , 

 — -. — r  "  cn-cidai-  or  hiiear  piti-li. 

diametral  pitch 

The  ratio  of  change  wheels  required  to  ctit  ten- 
diametral  pitch  is  obtained  from  : — 

Threads  per  inch  in  guide 
screw- 


Threads  per  inch  in  screw 
to  be  cut 


_4_ 
-3l41(i 


•31416 
1 


•31.-)* 


or 


1 


b26h 


*'l'o  obviate  the  necessity  for  extra  change  wheels 
an  apj)roximation  is  made  here,  which,  it  will  be 
seen,  effects  the  accuracy  of  the  pitch  by  less  than 
one-thousandth  of  an  inch,  and  is  quite  satisfactory 
for  ordinary  worksho])  use.  To  derive  suitable 
wheels,    trial    multiplications   mu.st    be   made  by 

1-260  126  „„. 

multiples  of  .•).  c.g.^     ^      hy   100  gives  j^^,.  Ihis 

indicates  that  a  double  train  of  gears  will  be  neces- 
sary to  utilise  existing  wheels.    Multiplying  agam 

126  X  50        ,  , 
by  .50,  we  get  the  fraction  |qq  ^  59'  ">  '''' 

arrangmg  this,  we  get  a  suitable  set  of  wheels,  viz.  : — 
Drivers      90  x  70 


Driven     .50  x  100 
Tiie  -above  solution  bases  the  value  of  -  as  3-1416 

If  instead  of  3-1416  we  use  y     another  method  of 

solving  the  problem  is  available,  which  is  no*^' 
nnh  more  accurate,  but  lends  itself  better  to  th*- 
ralrulating  of  change  wheels  for  other  diametral 
pitches.  For  example,  10  diametral  pitch  measures 
22 

"  in.  linear  pitch. 
;  0 


Change  wheel  ratio 


70 


88  ^  44 
70  ~  35' 


Multiplying  by  200  and  factorising,  we  get  -. — 
8800      Drivers  _  110  X  80 
7000      Driven  ~  100  >:  70 
The  slight  variation  in  the  pitch,  obtained  by  the 
two  sets  of  wheels  above,  will  be  seen  if  the  change 
wheels  are  proved  in  the  usual  way.— H.  Bentley. 


iMoroR  Tkade  in  Sp.mn  Picking  Up.— It  is  stated 
that  sales  in  Spain  will  be  on  the  increase  in 
1922  It  is  only  comparatively  recently  that  motor 
cars' have  been'used  in  the  Vigo  district,  and  only 
about  1,000  motor  vehicles  of  all  kinds  are  regis- 
tered there  There  are  at  present  m  use  m  the 
Bilbao  district  approximately  3,000  passenger  cars 
400  trucks  and  500  motor  cycles,  of  which  about 
.30  per  cent  are  of  American  origin. 
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NEWCASTLE-ON-TYNE. 

(Feom  Our  Own  Correspondent.) 

Tlie  sliipyaids  were  soon  in  working^ 
order,  hxit  at  the  time  of  writing  the 
boilerniakers  had  made  a  poor  response. 
There  was  much  murmuring  about  from 
members  of  this  particuhu'  organisation, 
and  the  possibility  of  a  breakaway  from 
the  rest  of  the  Shipbuilding  and  Engineer- 
ing Trades  Federation  is  under  discussion 
owing  to  the  adverse  nature  of  the  boiler- 
makers'  vote  cast  on  the  revised  terms. 
The  whole  question  is  expecled  to  come  up 
at  the  annual  meeting  of  the  federation  in 
June.  The  boilerniakers  regard  them- 
selves much  as  the  miners  regarded  them- 
selves when  the  Triple  Alliance  failed  on 
"  Black  Friday." 

Several  novel  features  have  been  intro- 
duced into  the  new  cal)le  ship  just 
launched  by  Messrs.  Swan,  H\inler  & 
Wigham  Richardson,  of  Wallsend,  for  the 
Commercial  Cable  Co.,  of  New  York. 
Nearly  250  ft.  in  length,  the  vessel  has  a 
total  coiling  capacity  of  18,000  ft.,  the 
cable  being  carried  in  three  taiiks  placed 
forward  of  the  propelling  machinery.  The 
machinery  required  for  working  the  cables 
includes  picking  up  and  paying'  out  gears, 
Lucas  dynamometers  and  a  Lucas  sound- 
ing machine  supplied  by  the  Telegraph 
Construction  &  Maintenance  Co.  Ltd.  The 
propelling  machinery  has  been  constructed 
at  the  Neptune  Works  and  the  vessel, 
Marie  Louise  Mackay,  works  under  the 
Howden  oil  fuel  forced  draught  system. 

Mr.  T.  E.  Thir'lway,  a  director  of  Bar- 
clay, Curie  &  Co.  Ltd.,  the  Glasgow  Iron 
&  Steel  Co.  Ltd.,  the  North  of  Ireland 
Shipbuilding  Co.  Ltd.,  and  the  Wallsend 
Slipway  &  Engineering  Co.  Ltd.,  has  been 
appointed  vice-chairman  of  Messrs.  Swan, 
Hunter  &  Wigham  Richardson  Ltd.,  of 
Wallsend,  which  firm  he  first  joined  as 
accountant  in  1898.  Mr.  William  Bell, 
assistant  borough  surveyor  and  engineer  to 
the  Sunderland  Corporation,  has  been 
appointed  to  a  similar  position  wilh  the 
Borough  of  Camberwell. 

Business  in  the  Cleveland  iron  market 
is  still  conducted  on  a  basis  of  96s.  f.o.t. 
for  No.  3,  with  mixed  numbers  of  East 
Coast  hematite  obtainable  at  96s.  for  home 
and  95s.  for  export  use.  America  is  a 
buyer  just  now  of  several  thousands  of  tons 
of  pig  ii'on,  and  the  hearts  of  north- 
countiy  coal  owners  have  been  cheered  by 
the  receipt  of  Gennuji  oi  ders  to  the  extent 
of  nearlv  500,000  Ions  of  coal. 


[FROM  CORRESPONDENTS  AT  HOME  AND  ABROAD.] 

SUNDERLAND. 

(From  Our  Own  Correspondent.) 

The  leijoit  of  the  directors  of  the  Blake 
Boiler,  Wagon  and  Engineering  Co.  Ltd., 
Alliance  Works,  Darlington,  shows  that 
the  profits  rfor  the  year  amoimt  to  .£8,231 
12s.  This,  with  balance  brought  forward 
from  la.st  year  of  i'3,770  2s.  9d.,  makes  a 
total  of  .£12,001  14s.  9d.  After  paying 
directors  fees  £700,  and  setting  aside 
£2,500  for  dejireciation,  a  dividend  is 
recommended  of  ~r,  per  cent,  accounting 
for  £3,403  lid.,  "leaving  £3,000  to  be 
carried  to  reserve,  and  a  balance  of  £2,235 
to  be  carried  foi  ward. 

The  Cleveland  Bridge  and  Engineering 
Co.,  Darlington,  has  secured  a  contract 
for  about  l4,(MM}  tons  of  steel  piping  re- 
quired by  the  Calcutta  Corporation  as 
part  of  a  scheme  for  the  constructon  of 
waterwoiiks.  Their  tendci'  of  £300,000 
was  the  lowest.  The  managing  director 
has  stated  that  the  order  will  not  provide 
a  great  deal  of  work  at  the  Darlington 
works,  as  the  material  will  have  to  be 
.shipped  and  made  up  into  pi])es  for  India. 


BIRMINGHAM. 

(From  Our  Own  Correspondent.) 

The  non-settlement  of  the  engineering 
dispute  has  been  a  great  disappointment 
to  many  Biimingham  firms,  because  tlu']-e 
can  be  no  question  that  industry  is 
steadily  leviving',  and  by  this  time  many 
firms  would  have  been  in  good  \^"orking 
order  but  for  the  disastrous  lesults  of 
this  dispute. 

Mr.  Alexander  Ramsey,  President  of 
the  Birming-ham  and  Wolveihampton 
branch  of  the  Engineering"  and  National 
Employers'  Association,  in  an  intein-iew 
with  the  writer,  said  that  Sir  William 
McKenzie's  report  on  the  enquiry  into  t  he 
engineering  trade  di.spute  he  regarded  as 
a  complete  vindication  of  the  employers' 
position ;  subject  to  anything  that  might 
appear  in  the  full  report  it  would  seem 
that  if  lae  unions  now  accept  the  coui-t's 
conclusions  this  phase  of  the  overtime 
question  might  be  regarded  as  closed. 

TluMi  he  said:  "  The  section  of  the  re- 
port which  deals  with  manag-erial  func- 
tions apjiears  entirely  to  endorse  the 
attitude  wliich  the  eniployeis  have 
adopted  throughout  tlie  negotiations.  The 
employers'  case  was  that  they  have  a  riglit 
to  nuike  a  workshopi change  without  having 
first  to  discuss  the  (juestion  witli  a  trade 
union  official  and  obtain  liis  agicemcnt . " 

A  gieat  deal  of  quiet  woi-k  isgoing  on  in 
connection  with  the  w         liadc;  diuinii 


the  Easter  festival  the  demand  was  excen 
tionally  large,  alike  for  motor  cars,  motoj 
cydes,  and  pedal  cycles.  Fortunatelxj 
when  the  oiders  came  to  hand  most  firml 
were  well  stocked  with  parts,  and  vverj 
able  to  ])r()vide  quite  a  good  output. 

Several  Birming-ham  makers  of  liglJ 
cars  are  doing  exceptionally  well  at  thj 
moment;  indeed,  nnist  of  them  have  beef 
working  at  piact ically  full  strength.  Thj 
only  difficulty  is  that  manufacture  lial 
been  so  dislocated  that  many  firms  havj 
not  been  able  to  keej)  up  the  relationsliij 
between  the  various  stocks  of  jiarts,  aiil 
consequently  some  of  them  have  been  hell 
up  by  some  comparatively  minor  shortagj 
just  when  tliey  liave  had  an  (iver]jlus  (J 
other  parts. 

Unfortunately,  however,  the  oversei| 
trade  has  not  been  so  satisfactory  as 
might  have  pioved,  and  a  revival  of  thi 
trade  is  eagerly  awaited.  In  the  mea/ 
time,  this  unfortunate  dispute  in  whicj 
we  are  engaged  is  having  an  adverse  effe/ 
upon  the  minds  of  overseas  buyers;  the 
conclude  that  their  sui)])lies  froin  here  wil 
be  held  up,  and  show  a  tendency  to  ordif 
elsewhere. 

There  has  been  little  doing  in  the  harl 
ware  trade ;  exports  have  kept  up  fairj 
well,  but  tJiere  is  neither  the  call  for  tlT 
home  or  the  overseas  market  that  the| 
ought  to  be,  and  in  the  meantime  GerniS 
enamel  hardware  is  coming  into  tl: 
country  at  an  unfortunately  .fast  pace. 


BARROW. 

(From  Our  Own  Correspondent.) 
The  whole  of  the  industrial  West  Coa. 
is  evincing  a  keen  interest  in  tlie  .£500,0(1 
dock  improvement  scheme  which  is  aboii 
to  be  launched  at  Workington.    The  pr[ 
posal   is    to    extend    the   present  docJ 
including  the  turning  basin,  aiul  to  corl 
plete  the  extension  of  the  pier.    The  doc 
will  then  be  cafiable   of  acconimodatiii 
vessels  u])  to  12,000  tons.      It  will  tal 
about  two   years    to   carry   the  projei 
through,  and  the  estimated  cost  of  half 
million  is  reg-arded  as  a  verv  modeva 
figure.       The  Trade  Facilities  Advise 
Commit  tee  have  recommended  tlie  Treasii 
to  give  financial  assistance  by  way 
standing  behind  the  raising  of  the  nitiue 
The  prime  movers  behind  this  improN 
ment  scheme  are  the  United   Steel  U 
who  dominate  the  iron  and  steel  iiidu-i 
of  West  Cumberland,  and  tliev  liave  1'. 
laTgely  actuated  by  the  big  transjjort  d 
advantages  which  handicaj)  them  in  (  oi 
}>etition  with  rivals  on  the  opjwsite  coa 
IJailway  rates  mean   a  heaw  burden 
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?m  in  this  respect,  aud  the  alternative 
the  cheaper  sea  freights  will  put  them 
'  a  more  favourable  footing,  if  not  on 
ual  comijetitive  terms,  with  the  ])eople 
the  P]ast  Coast. 


SOUTH  STAFFORDSHIRE  AND 
WORCESTERSHIRE 

j^,  (Fkom  Our  Own  Correspondent.) 

jTheie  are  tliis  week  increased  signs  of 
tter  times  for  this  district.  One  lai'ge 
desowen  firm  have  this  week  been  able 
'l  throw  Iheir  works  open  to  a  large 
^mber  t)f  workers,  wlu)  have  been  under 
'jspensi(.)n  for  many  months.  The  firm 
i^e  secured  a  substantial  order,  which  it 
antici])ated  will  take  some  months  to 
inplete.  The  better  conditions  in  the 
it  and  bolt  trade  continue.  Heavy 
^chanical  and  electiical  engineering 
tow  few  signs  of  increased  activity,  but 
Instructional  engineers  are  doing  better, 
'pavy  edge  tools  remain  firm  with 
i:!reased  enquiries  of  a  more  tangible 
aracter. 

The  liveliness  in  the  local  motor  industry 
Jitinues  in  a  marked  degree,  forming  an 
itstanding  feature  of  local  trade,  and 
"proaching  something  in  the  nature  of  a 
om.    Cars  and  cycles  are  in  xery  brisk 
jmand  in  tlie  home  market,  and,  in  each 
stance,  difficulty  is  being  experienced  in 
jeping  pace  with  orders,  which  have  been 
^■roughly  well  maintained.     The  posi- 
with     one     well-known    firm  irt 
tolverham])ton  is  such  tliat  tliey  are  to- 
turning  out  more  cars  per  week  than 
er  in  their  historv. 

The  South  Staffordshire  manufactured 
m  trade  remains  but  poorly  occupied, 
'cept  as  regards  the  cheaper  qualities  of 
")n.  The  basis  of  £18  10s.  for  marked 
^rs  is  maintained,  but  prices  of  merchant 
m  have  given  somewhat,  l)uvcrs  claiming 
is  week  to  have  bought  at  several 
!|illings  below  the  standard  ([notation 
i  f  11  per  ton.  On  the  otlier  hand  some 
fakers  state  that  they  liave  not  taken 
;  tiers  at  under  £11  lOs.  Orders  for  nut 
Lfl  bolt  bars  are  being-  accepted  at  £10  2s. 
r.  Thev  remain  of  a  hand-to-moaitli 
["aracter.  though  they  are  being-  received 
increasing  numbers.  Belgdan  bars  for 
is  purpose  are  now  quoted  £9  4s.  as 
'"ainst  £9  Gs.  last  week,  but  foreign 
'ms  do  not  appear  to  be  getting  much 
I'couragement,  local  material,  even  at  the 
I  S'her  ])rice,  being  jneferred.  Wrought- 
Mn  scrap  is  increasing  in  value,  holdeis 
ling  disposed  to  await  the  better  price 
iiich  thev  believe  will  be  obtainable 
ortly.  Consumers  of  this  materia]  are 
|)t  prepared  to  pay  more  than  £3  lOs., 
[ul  the  owners  decline  to'  sell  at  tliis 
!  fure. 

j  Steel,  after  some  weeks  of  comparative 
jightness,  has  h)st  some  of  its  lirilliance. 
I  (lershaving  fallen  off  considpral)ly,  mainly 
account  of  the  prolonged  engineering 
jouble  with  its  unsettling  effects.  Steel 
1  llets  continue  to  be  ouoted  £7  12s.  6d. 
j  £T  15s.,  but  several  loL-al  firms  will  not 
I  cept  less  thai)  MH.  Stalfordshii'e  hoops 
'e  quoted  £\].  l(H.  yt  works,  ann'les  £10, 
j^*es  £11,  joists  .£10  10s.  and  boiler  j)l«tPis 


£14  10s.,  delivered  in  the  district.  Steel- 
works are  taking  rather  more  interest  in 
scrap,  which  has  become  rather  scarce. 
One  large  firm,  which  a  few  weeks  ago 
declined  to  pay  more  than  £2  17s.  6d.,  has 
recently  bought  at  £3  6s.  Foreign  steel 
competition  has  become  ineffective, 
several  recent  quotations  being  well  above 
British  prices. 

The  pig-iron  de])artnipn1  continues  to 
make  progress  thanks  to  the  increased 
demand  from  abroad,  and  even  Midland 
makers,  handicaped  as  they  are  by  high 
railway  rates,  have  to  a  small  extent  par- 
ticipated in  this  business.  Denmnd  at  home 
is  quid,  Ihough  nmny  ironfounders  con- 
sider the  present  juncture  faivourable  for 
buying,  in  view  of  the  s'eneral  firmness  of 
prices,  and  the  probability  of  higher  rates 
when  settlement  of  the  engineering  dis- 
pute is  reached.  Values  are  maintained, 
and  there  is  little  material,  if  any,  being 
put  into  sto(d\;,  demand  being  just  about 
sufficient  to  absorb  iwoduction.  The 
denmnd  for  basic  pig  has  not  continued  to 
gain  streng'th.  Although  there  are  noiw 
fewer  enf[uiries  than  were  being'  received 
a  few  weeks  ago,  the  price  remains  at 
about  £4  7s.  (id.  at  furnaces  for  good 
medium  qualities.  Prices  of  forge  and 
foundry  qualities  of  pig  iron  of  both 
Derbyshire  and  Northanitonshire  makes 
remain  as  set  out  by  me  in  my  lette!'  last 
week . 


BRISTOL. 

(From  Our  Own  Correspondent.) 

In  case  of  resumption  f)f  work  certain 
firms  will  be  found  busy,  including  those 
engaged  on  aeroplanes  and  cigarette 
making  machinery.  In  the  case  of  others 
it  appears  that  it  will  be  some  tinu^  before 
they  can  regain  lost  ground. 

A  growing  demand  for  lailway  goods 
wagons  is  noted  in  the  port  of  Bristol. 
Hecently  the  wagons  loaded  and  des- 
patched from  the  docks  have  been  grow- 
ing daily.  The  railway  companies,  up  to 
the  ])iesent,  have  been  able  to  supply  all 
the  rolling  stock  recjuired.  Recent  returns 
of  wagons  loaded  and  despatched  are 
gratifying,  as  they  reveal  the  fact  that 
the  trade  of  the  port  is  improving.  The 
greatest  demand  is  for  wagons  for  the 
conveyance  of  general  merchandise, 
though  there  is  a  good  traffic  in  oil  wag'ons, 
which  is  one  that  is  rapidly  becoming  a 
highly-important  one  in  this  port. 

In  connection  with  his  work  as  Australian 
Controller  of  Civil  Aviation,  Col.  H. 
Brinsmead  has  recently  completed  a  9,000 
miles  tour  on  the  "  Bristol"  Tourer  pro- 
vided for  his  use.  This  flight,  through 
thousands  of  miles  of  practically  unknown 
country,  must  be  added  to  the  aeronautical 
feats  already  achieved  by  such  notable 
A'ustralians  as  Sir  Eoss  Smith  and  Lieut. 
Macintosh,  and  speaks  well  both  for  the 
Australian  flying  spirit  and  for  the  British 
design  and  workmanship  embodied  in  the 
machine. 

The  D'ouiilas  Motors  Ltd.  recently  had 
another  achievement  to  the  credit  of  the 
firm  in  winning  the  Senioi  'l'rop]i\  lacc  at 
Bi'ouUlands.  and  iMvaking  tour  woild's 
records.    Mr,  >L  \/,  Kmerson,  riding  a 


3^  h.p.  Sports  "Douglas  "  motor-bicycle, 
in  the  senior  hour  T.T.  race,  beat  all  the 
crack  riders  and  machines  of  England, 
and  won  by  10|  miles  at  a  speed  of 
78'93  miles  per  hour  per  one  hour,  and  he 
broke  the  world's  hour  record  in  the 
3h  h.p.  and  the  0  h.p.  classes  at  the  speed 
of  78'91  miles  per  hour,  and  the  world's 
50  mile  record  in  the  31  h.p.  and  6  h.p. 
classes  at  the  speed  of  78'77  miles  per  hour. 


GLASGOW  AND  DISTRICT. 

(From  Our  Own  Correspondent.) 

The  lock-out  lias  played  havoc  in  the 
West  of  Scotland  iron  and  steel  industries, 
and  Avorking  shifts  have  been  curtailed  all 
round.  It  is  expected,  however,  that  the 
resumption  in  shipbuilding  will  help  the 
industry,  as  during  the  whole  period  of  the 
strike  nothing  was  bought.  There  is  no 
change  to  record  in  prices  which  are 
around  the  following  figures :  Boiler 
plates  £14,  .ship-plates  £10  lOs.,  sections 
£10,  sheets.  £11  15s. 

Buyers  of  malleable  iron  are  also  hold- 
ing-oif,  and  the  price  of  "  Crown  "  bars 
remains  at  £11  per  ton. 

The  pig-  iron  trade  suffers  from  the  same 
state  of  suspended  animation,  although 
enquiries  have  been  so  numerous  of  late  as 
to  give  rise  to  a  feeling  that  an  improve- 
ment is  not  far  off.  Makers  are  also  dis- 
posed to  meet  buyers  on  the  question  of 
price  for  the  sake  of  keeping  down  stocks, 
which  have  been  accumulating  for 
months.  ■  Scotch  hematite  is  now  at  £5  5s., 
No.  1  foundry  iron  at  £4  17s.  (id.  and  No. 
3  at  £4  12s.  6d. 

The  time  has  not  yet  (!onie  when 
machine  tool  makeis  can  get  rid  of  their 
big  stocks,  although  nuudiines  are  selling 
here  and  there  to  cope  with  special  con- 
tracts. Locomotive  makers  evince  a  desire 
to  bring  (heir  plants  up  to  date  in  view  of 
the  volume  of  woi  k  to  be  placed  by  foreign 
and  Colonial  Governments.  It  is  not  ex- 
pected, however,  that  the  demand  for 
machine  tools  will  be  other  than  spasmodic 
until  there  is  an  all-round  revival  in  the 
trade  of  the  country,  and  that  will  not 
occur  until  labour  is  in  a  more  settled 
state . 

With  a  start  made  in  the  shipbuilding 
yards  the  Drospects  are  decidedly  brighter 
as  it  is  well  known  that  new  work  will  be 
placed  as  soon  as  the  new  basis  of  costs 
are  known  and  pronounced  favourable. 
Meantime,  there  is  a  leeway  to  make  up, 
as  the  output  for  the  year  to  date  is  only 
32  vessels  of  10G,0'87  tons  compared  with 
83  vessels  of  172,677  tons  for  the  same 
period  last  year. 

The  volume  of  work  on  hand  is  now  very 
low,  and  a  large  number  of  the  men  who 
were  on  strike  have  not  been  absorbed. 

The  coal  industry  here  is  suffering  from 
a  severe  slump,  particularly  in  Fifeshire 
and  the  Lothians.  who  depend  chiefly  on 
export  trade.  Only  small  coastwise  ship- 
ments are  g;oing  through,  and  the  actual 
tonnasre  shipped  last  week  dropped  to 
214.173  tons  compared  M-ith  316.080  tons 
during  the  same  week  of  1913.  The  Fife- 
shire miners'  wages  are  not  more  tlutn  i'-^ 
per  week  on  an  average, 
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CARDIFF. 

(Fhom  Oltr  Own  Cohrespondent.) 

The  loiifi-exjiected  restart  of  the 
]>owlais  woiks  at  Cardit?  seems  likely 
to  he  realised  in  the  near  future,  and  it  is 
unnounoed  that  tlie  work  of  "digging- 
out"  one  of  tlie  furnace^  has  l)een  com- 
menced. When  lliis  is  complete,  and  the 
furnace  i-  ])ut  in  Idast,  it  will  mean  en.- 
jjloyment  for  -onu'  "JDd  men,  or  the  l  arl- 
time  employment  of  400  men.  These 
woiks  have  been  idle  for  a  considerable 
time,  now,  and  although  oire  frirnace  is  t.) 
be  lestai-ted  there  is  at  the  moment  no 
prospect  of  the  steel  works  being  opened 
up  at  present.  There  are,  however,  signs 
of  improved  activity  in  tbe  trade,  and  it 
is  announced  that  a  Dowlai^  firm  have 
secured  the  contract  for  some  "i.ndO  tons  of 
rails  toi  a  South  of  England  railway  com- 
|)a?iy.  This  will  mean  at  least  12  mo;ul>s' 
work  for  t[uite  a  large  number  of  men. 

For  some  time  it  has  been  known  that 
the  Ebbw  Yale  Steel,  Iron  and  Coal  Co. 
have  been  experimenting  with  a  new  pio- 
cess  of  steel  manufacture,  which  will  en- 
able them  to  use  the  ore  from  their  own 
mines  at  Irthlingborough,  Northampton- 
shire, or,  in  fact,  any  British  ore.  The  new 
method  is  known  as  the  duplex  system 
of  using  the  Bessemer  basic  process. 
The  fact  that  the  new  plant  which  h^rs 
been  introduced  was  primarily^  intended  to 
increase  tlie  output,  would  seem  to  indi- 
cate that  the  directors  of  the  company  are 
expecting  a  "boom"  in  the  trade  in  t'lc 
near  future. 

The  trade  generally  of  the  various  ports 
on  the  Bristol  Channel  shows  signs  of 
increasing-  liveliness,  whilst  at  Port 
Talbot  something  of  a  record  has  been 
created  by  the  loading  of  1,962  tons 
12  cwts.,  and  68  tons  12  cwts.,  of  coal  into 
the  French  steamer  Daphne,  in  5x  hours. 
Improved  shipments  af  coal  are  iilso 
reported  from  Barry,  Avhere  the  extra 
half-hour  worked  by  the  tijjpeis  and 
trimmers  of  the  port  has  had  a  marked 
effect  both  on  the  expedition  in  which 
vessels  have  been  dealt  with  and  on  the 
total  amount  of  coal  shijjped. 


ment.  It  may  be  noted  that  the  March 
shipments  were  the  larg-est  since  the  same 
month  last  vear. 


UNITED  STATES  OF  AMERICA. 

(From  Our  Own  CoRREsroNDENT.) 
The  Laval  process  of  pipemaking 
which  has  already  been  mentioned  in  these 
notes,  is  to  be  taken  up  by  the  United 
State  Oast-Iron  Pipe  Oo.  which  has  here- 
tofore confined  its  operations  to  the  mak- 
ing of  water  and  gas  pressure  pipe.  The 
company  proposes  to  restart  its  abandoned 
plants  at  Liouisville  and  Oolumbus  and 
possibly  at  Cleveland  with  the  manufac- 
ture of  soil  pipe  nnder  the  new  process. 


Figures  just  published  by  the  Depart- 
ment of  Commerce  show  that  the  iron  and 
steel  exports  in  March  increased  by  56 
per  cent  over  those  of  Februai'y.  The 
total  foi-  Maich  was  208,84:5  gross  tons,  as 
against  I'-VA.Olb  tons  in  February.  Ex- 
ports had  dropped  ofF  somewhat  in 
February,  and  it  was  somewhat  of  a  sur- 
prise to  ihe  trade  to  leain  of  the  substan- 
tial increase,  for  manv  believed  that  the 
March  ridurns  would  show  little  impiov(>- 


Hankers  identifit'd  with  the  much  dis- 
cu-^i'd  iiici,L;ei-  of  iiidcTicndcnt  steel  nianu- 
iart  111  lug  i  !ini|iaiiie>  arc  ciiiphalic  iu  their 
statements  that  there  will  lie  no  develop- 
ments until  after  the  oHicials  who  are  now 
touring  the  counlry  mi  an  inspection  trip 
of  the  various  ])i(iperties  involved  had  re- 
turned to  New  York.  It  is  reported, 
hoAvever,  that  progress  is  daily  being  nrade 
and  that  the  outlook  is  for  the  ai-rival 
of  a.  satisfactory  basis  for  the  valvration  of 
(he  several  plants  to  be  included  in  the 
combination  of  independents. 


SlriHigcr  fundamental  condit ii)n~  more 
clearly  aie  iiiH uejic! ug  the  couise  ot  Inly- 
ing and  selling  in  iron  and  steel.  The 
real  weight  of  the  coal  strike  as  a  factor 
still  is  diihciilt  to  accurately  gauge.  Mani- 
festly, it  is  not  a  primary  cause  of  the 
continued  movement  of  the  industry  to- 
ward a  sounder  basis  of  trade  and  opera- 
tions. Producers,  in  fact,  show  less 
regard  f^'ir  the  strike  as  a  continuing- 
obstacle  in  putting  on  new  capacity  which 
apparently  is  more  insistently  called  for 
by  the  pressure  of  current  demands. 


The  rising  line  of  prices  is  expressed  by 
the  Iron  Trade  Review  composite  market 
average  of  14  iron  and  steel  products, 
which  this  week  is  54  cents  a  ton  higher. 
The  week's  composite,  36.08  dols.,  com- 
pares with  an  average  of  34.08  dols.  for 
April,  32.9T  dols.  tor  March,  and  32.81 
(iols.  foi-  F'ebruarv. 


The  industry  of  road  building  and 
maintenance  is  now  ap])arently  the  largest 
in  the  United  States,  accordiirg  to  the 
Bureau  of  I'uhlic  Roads,  surpassing  the 
steel  and  iron  and  the  automobile  indus- 
tries. A  few  less  than  600,000  are  em- 
ploj'ed  in  the  steel  and  iron  industry, 
approximately  750,000  in  the  automobile 
industi-y,  while  over  1,000,000  men  are 
employed  in  buildiirg  and  repairing  the 
public  highways.  An  idea  of  the  enor- 
mous work  may  be  obtained  fronr  the  fact 
that  the  annual  lequirements  of  the  im- 
proved roads  of  the  United  States  is 
50,00'0.00()  tons  of  stone  and  gTavel,  or 
1 ,000,(HJ()  car  loads. 


With  the  bituminous  coal  strike  a 
month  old  we  find  industries  but  little 
affected,  and  the  larger  railways  far  from 
the  point  of  being  pinched  for  fuel.  The 
p]astei-n  Hues  are  said  to  have  something 
like  60  days  supply  on  hand,  while  the 
"anthracite"  roads  as  well  as  the  bitu- 
minous roads  in  ihe  North-Western  sys- 
tems have  stocks  to  last  them  120  days. 
The  South-Weslern  lines  view  the  situa- 
tion with  equanimity  because  so  many  (  f 
(hem  us(>  oil  tor  fuel. 


Talk  about  a  "new  infant  industry," 
the  increase  in  the  outjnit  of  radio  etjuip- 
ment  in  the  United  States  durinsj-  the  last 
(wo  years  has  been  no  less  than  (iO.OOO  per 
cent.  This  will  aive  some  idea  of  the  field 
(here  is  in  England,     ^sevt  time  I  come 


over  I  expect  to  find  radio  inillionairi 
will  have  pushed  out  war  profiteers.  1! 
Radio  Corporation  of  America  has  stait 
that  whereas  two  years  ago  4,000  tul)i 
a  year  were  in  demand,  this  year  will  i 
all  probability  see  an  output'  of  200, ('( 
tubes  a  month.  Three  years  ago,  thii 
boys  in  Chicago,  16  and  IT  years  ol( 
began  to  make  radio  outfits;  they  are  nu 
incorporated  into  a  limited  company  ai 
are  carrving  on  a  large  business. 


Pilots  at  Mitchel  Feld  are  making  te 
tiights  on  the  little  Thonias-Moi  se  moii 
jdane  MB. 7.  Lieirt.  Flier,  U.S.  Marii 
Cbrps,  the  pilot,  put  the  little  ship  over 
measured  course.  The  time  tor  the  flii 
has  not  been  officially  g'iven  out,  and  t 
speed  is  not  known.  The  pilot  estimate 
however,  that  the  little  plane  made  wi 
over  190  miles  per  hour.  This  ship  is 
monoplane  with  a  wing  spread  of  on 
16  ft.  is  powered  Avith  a  300  h.p.  Wrii 
motor,  and  conseciuently  has  a  veiT  hi; 
landing  speed.  Thus  far  the  pilot  h 
successfully  flown  the  nronoplane 
numerous  occasions  without  the  slighrt 
mishap. 


The  automobile  production  of  Clevela 
is  to  be  increased  50  cars  a  dav,  or  1 
tween  12,01)0  and  15,000  cars' a  ye;; 
beginning-  with  1923.  with  the  manuf; 
ture  of  the_new  Zedei--Six  by  the  Allyi 
Zeder  Motors  Co..  which  will  be  a  reorgi 
isation  of  the  Cleveland  Tractor  Co.. 
Cleveland. 

The  Zeder-Six  is  in  great  part  the  hau- 
work  of  Mr.  Fred  M.  Zeder,  one  of 
foremost   automotive    engineers  of 
countr>^  and  known  as  the  mair  who  t 
hold  of  the  Studebaker  car  about  five  y 
ago.    Associated  with  Zeder  in  the  pi 
ning  of  the  new  car  are  0.  R.  Skelton, 
Breer  and  others  who  form  the  design 
companv  known    as   the  Zoder-Skel 
Breer  Eng'ineering  Co. 

Ine  Allyne-Zeder  Motors  Co.  will 
organised  bv  adding  approximat 
5,000,000  dols'.  of  new  capital  to  the  p 
serrt  assets  of  the  Cleveland  Tractor 
resulting"  in  a  corporation  with  a  capi 
isation  of  10,000,000  dols.  of  prefe 
stock  and  200  000  shares  of  no  par  com 
stock.  It  is  undei-stood  there  will  !be 
public  offering-  of  the  company's  new  st 
as  private  subscription  will  take  care 
the  entii'e  issue. 

The  Baldwin  locomotive  works  aniioui 
that  the  Sorocabana  Railway  Co.. 
Brazil,  has  ordered  10  Mikado  type  ( 
ton  locomotives,  and  the  Mopvana  R^i 
way  Co.,  also  of  Brazil,  has  placed  a  ct 
traet  for  the  Iniildiim  of  one  Pacific  t; 
at  50i  tons. 


Announcement   has  been  made  ot 
Xational  Exposition  of  Power  and  Mec 
nical  Enoineerinp' to  be  held  at  the  Or: 
Central  Palace,  Xew  York,  from  Decf. 
ber   7   to   13,    inclusive   (except  iSun 
intervening).   The  exjiosition  Avas  deri< 
upon  by  a  g-roup  of  engineers  and  maj.. 
facturers  Avho  had  felt  the  need  for  si(ll! 
a  means  of  having  men  o-ef  toijether,  i*! 
ehano-p  ideas,  see  the  latest  develnpuif^ 
in  eciuipnienl    and  lav  pinblenis  before 
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^manufacturer.  A  uuniber  of  progressive 
^manufacturers  have  already  engag-ed  space 
Lfor  their  exhibits. 

The  Detroit  Edison  Co.  has  recently  put 
.into  service  what  is  said  to  be  the  largest 
steam  boiler  in  the  world.  It  has  more 
than  29,000  square  feet  of  heating  surface 
;iand  is  rated  in  excess  of  9,200  h.p. 


(Eeutek's  Engineering  Service.) 
i  LiARGE  Bye-product  Ooke  Oven  Plant. 
' — The  Carnegie  Steel  Oo.  will  erect  a 
.second  bye-product  coke  oven  plant  at 
JClairton  at  a  cost  of  from  30,000,000  to 
j35,000,000  dols.,  according  to  an 
jannouncement  of  the  company.  It  will 
idouble  the  capacity  of  the  ovens  already 
in  blast  there  and  will  cover  an  area  of 
[  65  acres.  The  new  plant  will  comprise 
"14  batteries  with  64  ovens  each,  giving  the 
I  company  1,G64  ovens  with  a  total  produc- 
ttion  of  29,952  tons  of  coal  charged  a  day, 
or  an  annual  production  of  about 
•11,000,000  tons  of  coke. 

I  Important  Steel  Merger. — Mr.  Taylor, 
jchairman  of  the  Lackawanna  Steel  Co., 
ifannoiinced  the  completion  of  the  negotia- 
;i_tions  for  the  merger  of  his  company  with 
the  Bethlehem  Steel  Corporation. 


j  INDIA. 

I?     (Reuter's  Engineering  Service.) 

I  Calcutta  Loan  for  Improvement  of 
I'Water  Supply. — The  Calcutta  Corpora- 
i  tion  has  decided  to  request  Government 
i  sanction  for  a  30-year  loan  of  51  lakhs,  or 
Ithe  sterling  equivalent,  for  the  improve- 
['■ment  of  the  water  supply.  Subject  to 
■^Government  sanction  of  the  loan  tenders 
:  will  be  invited  through  banks  in  England 
and  India. 


i.;  M.iCHiNERY  IN  India. — On  account  of 
%ig"h  cost  there  is  less  .demand  for  agricul- 
'tural  machinery  in  India  at  the  moment. 
I  The  demand  for  printing  machinery  is 
!•  increasing,  however,  owing  to  the  repeal 

of  the  Press  Act.  The  Tai  Engineering 
j  Works  has  been  Hoated  with  a  capital  of 

3  lakhs  for  the  manufacture  of  mill 
i machinery  and  engineering  stores. 


Agricultural  Machinery  in  India.-— 
The  agrictural  engineer,  Bombay,  in  his 
[(annual  i-eport  writes  that  the  Case  Tractor 
I  with  the  Grand  Delour  plough  15  to  27 
;l).h.p.  is  the  most  useful  for  soils  and 
I  under  all  conditions.  The  Fordson  with 
I  Oliver  i)lough,  10-12  b.h.p.,  is  fairly 
'  satisfactory  on  verv  soft  soil.  The  Mogul 
I  tractor  with  P.  and  O.  plough,  8-1 G 
[I b.h.p.,  is  fairly  good  on  medium  soil, 
i  - 

i  SOUTH  AFRICA. 

I  (Reuter's  Engineering  Service.) 
\j  The  Electricity  Bill. — Mr.  Malan, 
!  Minister  of  Mines  and  Industry,  intro- 
i  duced  in  the  Union  House  of  Assembly 
I  recently  a  bill  relinquishing  the  Govem- 
I  rnent's  half  share  of  the  licence  monevs 
I  derived  from  mining  claims.  Not  only 
I  will  this  benefit  the  larger  mines  but  it  will 


aJlso  encourage  the  prospecting  and  devel- 
opment of  outside  districts.  The  remain- 
ing half  of  the  moneys  is  due  to  the  free- 
hold proprietor  and  is  regarded  as  a  vested 
right.  Mr.  Malan  also  introduced  an  Elec- 
tricitvBill,  the  object  of  which  is  to  ensure 
that  the  consumer  of  power  gets  the  power 
as  cheaply  and  efficiently  as  possible.  The 
bill  provides  for  the  creation  of  a  commis- 
sion empowered  to  raise  capital  and  erect 
power  stations  at  suitable  centres.  One 
advantage  of  the  measui'e  will  be  the  util- 
isation of  coal  hitherto  wasted,  thus  leav- 
ing* the  superior  coal  available  for  export 
pui-poses. 


FRANCE. 

(From  Our  Own  Correspondent.) 

Sales  in  general  show  a  slight  improve- 
ment, this  being  due,  regarding  iion  and 
steel,  ti)  the  (ierman  export  business  main- 
taining its  level,  and  regarding  machinery 
in  its  many  branches  to  seasonal  circum- 
stances. As  an  example  of  the  latter,  the 
manufacturers  of  agricultural  machinery 
are  fully  satisfied  with  their  progress, 
while  at  the  same  time  feeling  a  r"grel  that 
they  are  unable  to  do  as  much  abroad  as 
they  would  like.  With  the  Paris  Fair  in 
progress  more  attention  is  being  paid  to 
the  launching  of  "new  lines  "  or,  on  the 
other  hand,  to  visiting-  this  great  exhibi- 
tion of  national  activity  with  a  view  to 
taking  up  lucrative  agencies.  Nearb-  4,000 
firms  are  standholders,  a  large  proportion 
being  engineering  firms.  All  types  of 
factory  plant  are  well  represented. 

Germany  is  still  the  biggest  foreign 
buyer  of  iron  and,  meanwhile,  Bi'itain  and 
Belgium  continue  to  send  their  plates, 
hematite  and  bars  into  the  country.  The 
events  at  Genoa  confirm  the  position 
France  has  in  the  international  web; 
Russia  buys  finished  goods  in  Gi'iniany, 
which  herself  buys:  a  good  proport dn  of  tlie 
half-finished  productis  she  requires  in 
France  and  Belgium.  If  certain  negotia- 
tions connected  with  re[>aratioiis  proceed 
in  the  direction  expected,  Germany  will 
also  export  finished  goods  in  quantity  to 
France.  French  exports  of  iron  ore  to 
Belgium  are  slightlv  better,  but  English 
business  has  dropped  to  a  negligible  point. 

The  demand  for  pig  iron  is  less  than  a 
month  ago,  coiitrpry  to  one's  iii'iuessiou 
on  learning  that  further  furnaces  of 
Lorraine  and  Meurthe-et-Moselle  have 
been  blown  in.  It  is  deelaicl  that  the 
increase  in  the  activity  of  these  regions  is 
due  to  the  greater  billet  sales.  Thomas 
No.  3  pig  iron  is  now  currently  Fc.225- 
230  per  ton  ex  works,  the  tendency  being 
to  weakness;  hematite,  Fc.310  to  Fc.320 
in  the  east  and  near  the  coast,  bat  still 
Fe.340  near  Paris  and  Grenoble.  It  is 
of  interest  that  more  hematite  is  to  be 
made  in  the  Pas  de  Calais,  its  production 
being  started  again  at  the  Outreau  works, 
which  have  recently  been  turning  out 
ferro-numg'anese;  owing  to  their  German 
exports'  success,  the  steel  mills  are  not 
easily  persuaded  to  sell  ingots  at  Fc.290, 
and  billets  at  Fc.330.  For  export  the 
above  are  reduced  by  10  or  20  francs,  the 
same  being  charged  extra  for  Martin  steel. 
Delivery  is  usually  six  weeks,  but  some- 
times as  long  as  three  months, 


The  same  period  is  usual  in  regard  to 
merchant  bars,  which  are  selling  well  at 
about  Fc. 420  for  big  quantities.  Belgian 
rom])etition,  due  to  the  recent  cut  in  wages, 
should  bring  down  French  prices  in  this 
direction  a  few  points  in  the  course  of 
the  next  few  weeks.  There  is  no  change 
in  the  rail  and  joist  situations.  Mention 
ha,s  been  made  in  these  columns  of 
a  spiecial  plate  offer  to  the  French  ship- 
yards. Owing  to  the  latter' s  difficulties, 
few  shipbuilders  have  taken  advantage  of 
it,  and  as  an  inducement  the  plate  com- 
toir  has  extended  its  proposal  for  another 
month  till  June  5.  M'achine  wire  is  calm 
at  Fc.4T0  toFc.490. 

It  is  reported  from  Metz  that  a  distinct 
improvement  is  uoticable  in  the  Lorraine 
iron  indusry.  The  question  of  coke 
supplies  has  no  longer  the  same  gravity 
as  was  the  case  last  January.  West- 
phalian  coke  now  arrives  regularly  with  a 
daily  average  of  0,000  tons.  The  furnaces 
alight  now  number  32,  in  comparison  with 
30  at  the  beginning  of  last  month,  the 
increase  being  due  to  greater  activity  at 
the  Hagondange  and  the  Knutange  mills. 
In  the  Moselle  department  there  are  pros- 
pects of  more  furnaces  being  blown  in, 
but  at  present  coke  supplies  are  insuffi- 
cient to  warrant  the  step.  If,  as  is  prob- 
able, further  furnaces  are  lighted  at  the 
Knutange,  Rombas,  and  the  Thionville 
(Lorraine  Miniere)  mills,  the  number 
alight  in  this  department  will  beccmie  35. 
Of  the  66  furnaces  in  Lorraine  the  follow- 
ing are  being  used  at  present :  Two  out 
of  four  at  Audin  La  Tiche  Miniere  des 
Terre-Rouges) ;  one  out  of  three  at 
Ottange  (Hadir) ;  one  out  of  three 
at  Redange  (Redange-Dilling) ;  three  out 
of  six  at  Uckange  (Nord  et  Lorraine) ;  one 
out  four  at  Thionville  (Lorraine  'Miniere 
et  Metallurgi(|ue)  ;  four  out  of  six  at 
Hagondange;  five  out  of  10  at  Knutange. 
Rombas  have  five  out  of  eight  alight  at 
Rombas  itself,  but  none  of  the  four  at 
Maizieres;  whereas  the  position  of  Wendel 
remains  the  same — 10  out  of  16  furnaces 
in  blast. 

Users  of  concrete  will  welcome  the 
marketing  of  a  satisfactory  machine  for 
testing  cement,  reinforced  and  otherwise. 
This  is  the  Guillery  machine,  which  is 
being  exjiloited  by  MM.  Malicet  et  Blin, 
of  Abervilliers.  It  consists  of  a  base  ccni- 
taining  the  compressing  mechanism  with 
a  hand  worm-controlled  lever  above.  In 
the  tipper  part  is  a  big  piston  which 
descends  into  the  lower  part  of  the 
machine.  Under  the  piston,  glycerine  is 
pumped,  and  the  pressure  attainable  is 
then  read  on  a  gauge.  The  same  inventor 
has  evolved  a  guage  for  testing  the 
strength  of  bricks  and  for  better  control- 
ing  the  heat  of  kilns  during  bi'ick  manu- 
facture. 

A  cycle  car,  a  debatable  description  of 
a  small  motor-driven  vehicle,  has  been 
defined  for  the  purposes  of  taxation  by  the 
French  Government  to  be  as  follows : 
Any  three  or  four-wheeled  automobile  with 
seating  oapacitv  for  two  people  weighing 
350  kilos,  with  its  body  work  included. 
The  motor  must  not  have  a  cvlindrical 
capacity  of  more  than  1,100  cubic  centi- 
metres,' if  it  is  w  iuternal-combustion 
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engine,  or  exceeds  in  power  5  kilowatls,  ii 
it  is  electric. 


(Reuter's  Engineering  Service.) 
Helicopter  Rises  8  in.  from  the 
Ground. — M.  Douheret,  who  has  for  some 
+ime  been  experimenting-  with  a  helicopter 
of  his  own  design,  submitted  it  to  an 
official  test  recently,  and  succeeded  in 
making  it  rise  8  in.  from  the  gronnd.  The 
total  weight  of  his  machine  is  500  lb.,  and 
it  is  driven  by  a  120  h.]).  (hiome  Rhone 
motor;  the  horizintal  propeller,  which  is 
designed  to  support  the  machine  is  linked 
up  directly  with  the  cylinders,  wbile  a 
second  propeller,  composed  of  two  rec- 
tangular panels,  is  made  to  revolve  in  an 
opposite  direction  when  the  motor  is  run- 
ning, thus  providing  the  necessary 
equilibrium.  The  pilot  sits  below  tli? 
•  second  propeller  and,  at  the  preseiii  s1;il;;' 
of  the  experiments,  his  seat  is  fastened  In 
the  ground,  so  that  the  extent  to  which 
the  machine  can  rise  is  strictly  limited. 

Wages  in  Metallurgical  Indi  stry  in 
THE  NoRD. — A  message  from  Lille  says 
that  the  metallurgical  industry  in  the 
Nord  shows  no  improvement.  The  fall  in 
wages  in  Belgium  facilitates  competition 
from  that  quarter,  and  the  French  indus- 
trialists have  been  obliged  to  consider  a 
reduction  in  the  wages  of  their  workers 
also.  The  reduction  proposed  is  25 
centimes  per  hour  as  fi'om  June  6.  The 
workers  will  hand  in  their  reply  within  a 
week.  It  is  considered  likely  that  the 
reduction  will  be  accepted. 


GERMANY. 


(Reuter's  Engineering  Service.) 

The  Iron  Market. — In  a  review 
of  the  German  iron  market,  the 
Borr.senzntunfj  says  that  Germany  is 
in  danger  of  no  longer  being  able  tf)  avert 
the  importation  of  foreign  iron  products. 
The  west  German  ironworks  were  still 
fairly  busy,  at  least  as  fai  as  inland  trade 
was  concerned  at  tlie  end  of  Ai)ril.  The 
uncertainty  regarding  the  outcome  of  the 
Genoa  conference,  and  the  fall  of  Ihe 
maik,  however,  created  an  adveise 
influence  on  STiibsequent  business,  and 
consumers  adopted  a  waiting  attitude 
with  the  result  that  a  certain  quiet  over- 
came the  market. 

The  reserve  oif  buyers  is  altrihuted  to 
the  fact  that,  in  addition  to  the  grounds 
mentioned  above,  it  is  now  widely  believed 
that  buyers  will  be  able  to  obtain  supplies 
from  abroad  at  prices  lower  than  the 
Cjerman  quotations  and  with  earlier 
delivery.  The  west  German  works,  how- 
ever, are  still  fully  occupied  for  from  tliree 
to  six  months  ahead. 


SWEDEN. 

(Reuter's  Engineering  Service.) 
GRAENCiESBBRG  CoMj'ANY. — The  Graeu- 
gesberg  Co.  realised  during  1921  a  net 
nrofit  of  Kr.  15,200.000  co'rinared  M'itl< 
Kr.17,700,000  for  1920.  The  board  of 
directors  propose  a  dividend  of  16  per  nent 
compared  with  18  per  cent  for  the  previous 
yoRr,  Ore  production  in  the  Graenfir^abevR 


district  amounted  to  479,000  tons  com- 
pared with  686,000  during  the  previous 
12  months,  deliveries  for  export  284,000  as 
against  485,000,  and  deliveries  to  Swedish 
ironworks  56,000  compared  with  185,000 
tons.  The  production  of  ore  in  the 
Straassa  district  amounted  to  120,000  com- 
pared with  279,000  tons.  The  company's 
own  ore  production  at  Luossavaara 
amounting  to  191,000  was  only  begun  in 
1921.  The  affiliated  Luossavaara  company 
produced  4,544,000  tons  and  sold  2:59, 000 
compared  with  1,783,000  and  1,978,000 
tons  respectivelv.  Stocks  increased  from 
1,250,000  to  2,555,000  tons. 


Government  representative,  Senor  Roberto 
Gaxiola.  These  surveys  are  being  carried 
out  at  Yavaros,  and  a  contract  for  the 
construction  of  the  harbour  works 
and  wharves,  mainly  to  serve  the  Garbanzo 
exporters  of  the  Mayo  river  valley,  will 
be  shortly  carried  into  effect.  After  several 
months  of  inactivity,  the  important 
smelter  belonging-  to  the  Mazapil  Copper 
€o.  (British-owried)  in  Zacatecas  (Mexico) 
has  restarted  operations  with  over  300 
men,  working  in  three  shifts.  The  smelter 
has  five  furnaces  at  Concepcion  del  Oro 
a  lead  smelter  of  three  furnaces  atSaltillo, 
and  a  short  line  of  railway  between 
Coahiiila  and  Zacatecas. 


SPAIN. 

(Reuter's  Engineering  Service.) 
Price  of  Lead. — The  Joint  Commission 
of  Lead  Miners  and  Smelters  has  fixed  the 
price  per  t(m  of  lead,  on  the  (luay  at 
Cartagena,  at  494.85  pesetas  for  the 
current  month. 


SWITZERLAND. 

(Reuter's  Engineering  Service.) 
Wages  in  the  Machine  Industry.; — 
The  Employers'  Union  of  Swiss 
Machinery  and  Metal  Manufacturers  has 
decided  to  bring  about  a  rediiction  of 
wa<ies,  in  most  cases  amounting  to  10  per 
cent  by  the  end  of  June.  The  union  puts 
foivvai-d  as  a  reason  that  nothing  but  a 
leduction  of  wages  will  enable  the  Swiss 
machine  industry  again  to  compete  on  the 
world's  markets. 


Kedekal  Railways. — In  1  !>'-•' I  '  (dec- 
Irification  of  the  SavIss  Fedei'al  Railways 
cost  a  total  of  Fc. 244, 000, ()()((.  of  Avhi(di 
about  Ec. 175, 000, 000  were  used  for  build- 
ing wniks  and  Fc. 68, 000,000  for  electric 
locomotives.  At  the  end  of  1921  the 
Federal  Railways  still  had  a  stock  of 
464, 0(M)  tons  of  coal,  which  cost  them 
Fc.787,(M)0,000.  thus  making  the  enor- 
mous average  of  about  Fc.l70  i)er  ton. 


TuK-niNE  Locomotive  Tests. — A  few 
days  ago  the  track  from  Zurich  to  Sargans 
was  the  scene  of  tests  made  by  the  Federal 
Railways  of  a  turbine  locomotive  manufac- 
tured by  the  firm  of  Escher  Wyss  &  Co., 
Zurich.  The  results  with  reoard  to  water 
and  coal  consumption  were  good.  These 
tests  were  made  in  the  presence  of  renre- 
sentativesiof  American  lo'comotive  buildei  s 
and  i-ailway  companies. 


MEXICO. 

(Reuter's  Engineering  Seuvick.) 
New  Mexican  Railway. — Mexican 
Congress  has  authorised  the  construction 
of  a  new  railway,  35  miles  in  length,  from 
Navojoa  station,  on  the  Southern  Pacific 
Railroad,  in  the  southern  part  of  Sonora, 
io  a  new  to  bp  huill  at  Yavaros.  It 

is  intended  to  utilise  the  island  of  Las 
Yiejas  as  the  terminus  of  the  railway  and 
the  site  of  docks.  The  Mexican  Govern- 
ment has  appropriated  150,000  pesos 
(£15,000)  for  these  work*;  u  foreign 
enjrineer  will  bo  placed  in  ohurKe  of  the 
Rurvey«  under  tHe  Ruperintendenoe  of  the 


HIGH  MOTOR  TAXES  ABROAI 
HAMPERING  BUSINESS. 

High  and  discriminatory  taxes  on  niotni 
vehicles  are  proving  to  be  injurious  ti 
motor  ti'ansjKirtation  of  certain  forei<;i 
(■(nmtries  as  well  as  our  own.  In  Japai 
this  is  strikingly  illustrated.  The  authoii 
ties  of  Tokio,  appaiently  seeking  revenue 
raised  tlic  motor  tax  by  50  to'  80  per  cent 
The  operating  costs  became  excessive^  au( 
many  cars  were  retii'ed  from  service.  A 
the  time  there  were  5,000'  cars  in  circula 
tion.  Upon  promulgation  of  the  law,  60' 
licences  were  returned  and  a  like  numbe 
placed  in  storage.  A  major  problem  o 
Japan,  that  of  congestion  in  cities,  wa 
made  more  difficult  of  solution  because  c 
the  decrease  in  modern  transportation. 

The  Central  Japanese  Governmeii 
realising  this  error,  recently  sent  a 
official  to  United  States  to  study  traffii 
arrangements.  His  conclusion  was  tliii 
Janan  can  solve  its  problem  of  congests 
cities  best  by  encouraging'  motor  vehiil' 
transportation.  The  removal  of  discrin 
inatorilv  his-h  taxes  is  the  first  stej),  an 
action  in  that  direction  may  soon  \ 
tvfficially  recommended  to  the  prefectui 
throup'hout  Japan, 

In  France  the  demoralisation   of  thl 
automobile  industry  is  dii  ectly  traceable  t| 
high  taxes.     Although  French  nianufac 
turers  have  an  unusual  advantage  in  thei 
home  "market  because  of  an  import  dut 
of  45  per  cent,  they  are  still  unable 
keep  their  factories  reasonably  busy.  Ti 
numerous  and  high  taxes  make  operatioj 
of  any  type  of  motor  vehicle  exceedingl 
expensive,  and  many  persons  whose  o<;( 
pation  miq'ht  make  use  of  an  automolbi 
pre-requisite.   have  to   foi*ego   its  tinr 
saving  advantages  and  perfoi  ni  tlicir  wnr 
in  a  less  efficient  manner. 

A  contrast  froni  that  of  these  count)  if 
is  afforded  in  the  taxation  policv  c 
Canada,  where  the  taxes  derived  bv  thl 
provinces  are  devoted  to  the  maintenanc! 
of  roads,  and  where  the  central  goveri 
ment  imposes  no  discriminatoiT  taxes 
Canada's  motor  vehicle  regisl  ratioi 
•^03,000.  is  nearly  as  lar<re  as  the  Moflu 
r'buntry,  which  has  497.0(10.  althou<>-h  tl 
T^oniinioM  is  much  smaller  than  Grc 
Britian  in  wealth  and  populatioTi. 

Contributions;  correspondence,  and  suggestions  wl| 
be  welcomed,  our  desire  being  to  encourage 
closer  association  between  our  readers  *n0  ouil 
Wlv«8,~THE  EDITOR. 
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Machine  Tools  for  Textile  Machinists. 


'''ftE  low  cost  of  textile  machiuery  prior  to 
ae  war  was  the  wonder  of  engineers 
gQgaged  in  other  branches  of  industry.  To 
;Sk  an  electrical  or  mechanical  engineer  to 
■stimate  the  cost  of  a  textile  machine  was 
■  piece  of  facetiousuess  often  practiced. 
•.^le  estimate  was  always  most  Avofully 
bove  the  price  the  textile  machinist  had 
0  dispose  of  his  product.  When  one  takes 
^nto  account  the  delicacy  of  the  work  of 
iauch  textile  machinery,  its  long  life — the 
^riter  has  worked  on  machines  40  years 
•Id — and  the  quality  and  quantity  of  the 
jtroduct,  then  the  cost  is  more  amazing 
till.  Mass  production  was  known  to  tex- 
ile  machinists  long*  before  it  was  talked  of 
jn  the  engineering  world  generally.  Many 
j'ery  excellent  machine   tools  have  been 


with  bolt  holes  for  firmly  securing  down 
the  jigs  holding  the  work.  The  length  of 
stroke  is  7  in.  and  the  adjustment  of  ram 
8  in.,  while  the  maximum  distance  of  the 
tool  holder  from  the  top  of  the  table  is 
17  in.,  the  minimum  distance  being  2  in. 
Work  up  to  6ft.  Gin.  square  can  be 
admitted  between  the  uprights. 

An  important  feature  of  this  machine  is 
thei  quick  traverse  of  the  cross  rail  along 
the  beds,  being  from  5G  in.  to  10(1  in.  per 
minute,  and  also  the  quick  traverse  of  the 
heads  along  the  cross  rail  which  enables 
the  operator  to  set  his  tools  in  the  right 
position  quickly.  The  traverse  can  be 
adjusted  between  56  in.  and  90  in.  per 
minute. 

The  cross  rail  is  arranged  to  receive  the 
saddles  for  carrying  the  rams,  and  they 
afford  ample  bearing  for  them,  wliile  the 


Fiu. 


Iiievised  to  aid  the  textile  machinist,  and  it 
jinay  surely  be  said  that  the  insisteni 
!  demand  of  this  section  has  sourred  the  tool 
i^engmeer  to  greater  efforts.  In  the 
I  following  matter  will  be  found  descrip- 
i-tions  of  a  number  of  tools  specially 
suitable  for  textile  machinists'  work. 

'  The  duplex  frame  plate  slotting  machine 
shown    at    Fig.   1    has    been  specially 

'designed  for  slotting  spinning  frames,  and 
should  prove  a  very  useful  machine  in 
modern  textile  manufacturing  workshops 

[.where  large  quantities   of   these  frames 

I  have  to  be  slotted. 

i  In  construction  the  machine  is  of 
massive  design,  suitable  for  the  use  of 
high-speed  steel.      The  beds  are  strong 

[castings,  well  ribbed,  and  are  bolted  down 

!  tw  the  tlour  bearasj,  which  arts  provided 
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saddles  have  hand  and  power  feed  along 
the  cross  rail,  and  are  prepared  so  as  to 
receive  the  rams,  which  are  adjustable  for 
position  and  length  of  stroke.  The  longi- 
tudinal traverse  of  cross  rail  is  7  ft. 

The  rams  are  of  strong  construction  and 
carry  compound  slides,  and  also  clapper 
boxes  for  tools.  These  slides  are  arranged 
to  swivel,  so  that  it  is  possible  to  slot 
short  lengths  at  any  ang'le  without  moving 
the  work.  Each  tool  slide  is  fitted  with 
an  automatic  cross  feed  operated  by  means 
of  an  adjiistable  slipping  clutch.  The 
automatic  feed  of  the  tool  slide  may  be 
varied  from  in.  to-  ^  in.  per  stroke.  The 
automatic  cross  feed  of  the  tool  slide  is 
6  ft.  The  drive  to  each  ram  is  from  a 
cone  pulley  on  side  of  the  machine 
through  suitable  gearing  to  the  crank 
discs.  The  cutting'  strokes  number  40,  60 
or  80  per  minute, 

The  traversing'  motion  of  the^  crt>s8  rail 
along  the  bed§  is  frqm  the  main  driving 


shaft  by  suitable  belt  pulleys  and  gearing 
on  to  the  screws  in  the  beds,  which  are 
provided  with  ball  thrust  washers  to  take 
the  thrust.  The  motion  is  reversible, 
operated  by  belt  lever  within  easy  reach  of 
the  operator.  The  power  traverse  of  the 
heads  along  the  cross  rail  is  by  chain, 
operated  by  a  single  lever,  which,  when 
released,  instantly  stops  the  traverse  of  the 
heads. 

The  machine  is  arranged  for  motor 
drive,  a  10  h. p.  motor  being  necessary, 
running  at  500'  to  1,000  revolutions  per 
minute.  The  floor  space  occupied  by  Ihe 
machine,  which  weighs  just  over  12  tons, 
is  17  ft.  by  16  ft.  A  in. 

The  eight-spindle  gable  milling 
machine  illustrated  by  Fig-.  2  has  beeii 
designed  by  Messrs.  H'olroyd  for  milling 
the  rail  seatings  on  spinning  machine 
frames.  It  will  operate  on  seven  frames 
in  one  setting.  The  cutters  are  2f  in.  in 
diameter.  The  machine  actually  consists 
of  a  bed  upon  which  are  mounted  the 
tables  and  uprights  for  carrying  the 
milling  heads,  which  are  mounted  on 
slides  bolted  to  the  uprights  and  have 
vertical  adjustment  along  slides  by  screws. 

The  cutter  slides  are  provided  with  cross 
adjustment  along  the  heads  by  scj-ews  to 
suit  the  various  widths  of  frames,  while 
the  spindles,  which  have  a  speed  of  40  to 
80  revolutions  per  minute,  run  in  gun- 
metal  parallel  bearings  which  are 
adiustable  for  wear. 

This  machine  is  driven  by  a  9^  h.p. 
motor  mounted  on  top  of  the  machine, 
which  drives  by  means  of  spur  and  mitre 
gears  to  the  vertical  shafts,  thence 
through  mitres  and  spur  gears  to  the 
cutter  spindles. 

The  table,  which  has  a  feed  of  h  in.  to 
4  in.  pel-  minute,  and  a  notable 
feahne  of  which  is  Ihe  (|uick  return, 
is  accuralely  fitted  to  the  bed  and 
slides,  the  top  of  whicli  is  provided 
with  tee  slots  for  securing  the  work 
and  jig'.  The  working  surface  of  the 
table  is  5  ft.  11  in.  by  9  ft.  The  spinning 
frames  are  bolted  down  to  the  table,  and 
also  held  in  position  by  adjusting  screws 
and  locking  plungers  carried  on  stay  bars 
fitting  underneath  the  rail  seatings.  These 
stay  bars  are  firmly  bolted  to  the  box  stays 
which  are  bolted  to  the  table,  and  can  be 
adjusted  across  the  table  to  suit  different 
sizes  of  frames.  The  feed  is  obtained 
from  the  driving  motor  by  spur  gears  and 
reversing  belt  piilleys  on  to  the  feed-gear 
base,  which  has  variable  slow  feed  by 
change  gears  and  worm  drive,  and  also 
quick  return  by  bevels.  The  table  is  fed 
alonf^  the  screw  inside  the  bed.  and  has 
ouick  movement  by  power  in  either  direc- 
tion by  means  of  the  reversing  belts,  while 
it  is  also  provided  with  an  automatic 
knock-off  motion. 

The  floor  space  occupied  by  the  machine 
is  13  ft.  by  20  ft.,  while  the  approximate 
■wpicht  is  close  on  15  tons. 

Fig.  3  is  an  interestirig  typip,  of  face 
milling,  and  turning  mill,  which  can  also 
be  used  as  a  lathe  or  ordinary  milling 
machine.  It  should  prove  useful  tO' textile 
maohinists  for  milling  and  turning  face««, 
etc.,  on  frattife  ends  at  one  settinf?, 
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The  table  is  of  quite  good  design,  well 
ribbed  and  with  tee  slots  cut  in.  It  is 
fitted  with  a  larg'e  diameter  spindle  which 
revolves  on  a  bearing  of  ample  surface, 
provision  being  made  foi'  lubricating  th? 


tool  when  not  using  the  milling  cutter 
spindle.  It  is  moved  by  means  of  a  rack 
and  pinion,  and  quick  adjustment  is  given 
by  the  large  pilot  handle  in  front  of  the 
machine.       A   finer  adjustment  is  pro- 


MAKING  RIGID  THE  BORIN" 
TOOL  BAR. 

Every  turner  on  a  heavy  boring  jo 
knows  the  difficulty  when  taking  a  dee 
cut  in  a  long  hoe  by  means  of  a  tool 
of  preventing  the  latter  slipping  away  fro) 
its  anchorage  on  the  tool  rest,  with  tl 
result  that  the  tool  works  itself  gradual] 
out  of  the  cut.  The  old  hand  ma^ 
perhaps,  interpose  jjieces  of  coarse  emei 
cloth  between  the  tool  bar  and  the  clani] 
ing  strips,  the  better  to  secure  a  grij 
but  even  this  expedient  often  fails  to  brin 
about  the  desired  result.  The  followin 
method,  adopted  by  the  writer,  will,  hov 
ever,  make  absolutely  certain  a  perfect 


Fic 


spindle.  'i!;e  table  receives  its  motion 
through  a  pinion  by  means  of  a  worm, 
which  is  reversible,  and  can  be  securely 
locked  in  any  desired  position  by  means  of 
a  pilot  hand!  '  conveniently  arranged  for 
the  operator.  There  are  six  spindle  speeds 
ranging  from  lo  to  120  revolutions  per 
minute  and  six  table  speeds.  The  dia- 
meter of  the  table  is  8  ft.  and  the  vertical 
distance  between  ram  and  table  12in. 
There  is  a  4  ft.  longitudinal  adjustment  of 
spindle. 

The  drive  to  the  machine  is  either 
through  a  10  h. p.  constant-speed  motor 
and  one  gear  reduction,  or  through  a  pair 
of  fast  and  loose  pulleys.  It  then  passes 
into  a  gear  box  placed  at  the  back  end  of 
the  machine,  through  hardened  steel  gear- 
ing, giving  six  speeds,  and  then  either  to 
the  table,  which  is  driven  by  a  single  ring 
and  pinion,  or  through  a  vertical  shaft  at 
the  back  of  the  machine  on  to  a  horizontal 
shaft  on  the  top  of  the  ram  and  through 
spirals  to  the  cutter  spindle.  Thus,  six 
changes  of  table  speeds  for  turning  and  six 
changes  of  speeds  of  cutter  spindle  arc 
provided. 

The  circular  feed  of  the  table  when 
circular  milling,  and  the  radial  feed  of 
the  ram  when  straight  milling,  are 
obtained  by  means  of  three  change  gears 
placed  in  the  gear  box,  and  a  pair  of 
chancreable  wheels  at  the  front  of  the 
machine  give  six  changes  of  feed.  Both 
feeds  can  be  reversed. 

The  ram  carries  the  milling  cutter  head, 
which  is  arranged  to  hold  a  singile  turning 


vided  by  means  of  a  hand  wheel  near  ihe 
table.  Adjustment  of  the  spindle  is 
effected  by  means  of  a  small  pilot  handle 
on  the  head,  or,  when  the  head  is  over  the 
table,  by  means  of  the  hand  wheel  on  the 
shaft  along  the  front  of  Ihe  ram. 


rigid,  non-slipping  tool  bar  and  put 
end  once  and  for  all  to  the  troub 
encountered  in  heavy  cu^tting  with  a  loi 
overliang.  As  seen  in  the  .sketch  hei 
with,  i  w  o  fin.  diameter  steel  squai 
lieaded  set  screws  with  hardened  end 
centre  points  are  tapped  one  into  the  ea 
of  each  of  the  tool-clamping  strips  (s 
A  A),  their  ends  being  firmly  screwi 
down  into  correspondingly  foruii 
countersinks  equidistantly  spaced  aloi 
the  length  of  the  tool  bar,  these  being  se 
tightly  home  subseqvient  to  the  tiglitenu 
down  of  the  clamping  strips.  The  recess 
in  the  bar  allow  for  any  lengthening _ 
shortening  of  the  latter.    In  conjuneti( 


The  clutches  for  changing  the  speed  and 
the  feed-driving  gear  are  all  operated  by 
levers  at  the  front  of  the  machine,  which 
hasnti  ai)])roximate  weight  of  9  tmis  S  cwls. 


with  thi.s  it  is  advisable  to  rniploy  rlaui 
ing  strips  having  holes  a  snug  fit  to  ti 
studs,  otherwise  undesirable  movement 
liable  to  occur  here, 
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SOME  COMPARATIVE  COMMENTS  THEREON  FROM  PRACTICAL  EXPERIENCE. 

( C ontinued  from  page   11,  Maji  ]■_!.) 


$nioke-box  Steam  Pipes. 

Cast  iron  pipes  are  universal  in  Ameri- 
•jan  practice  and  last  practically  for  ever, 
^nd  no  coppersmiths'  work  is  involved ;  on 
'iche  other  hand,  they  are  heavier  (where 
■Bveights  is  undesirable),  and  their  extra 
ithickness  may  obstruct  the  withdrawal  of 
few  tubes.    In  some  cases  of  older  types 
.of  engines  with  the  steam-ways  in  the 
i  saddle-casting,  their  position  made  the  ex- 
'  pansion  of  certain  tubes  a  difiicult  matter  ; 
the  joints  are  in  all  cases  ground  joints 
with  the  usual  rings,  as  referred  to  later; 
these  joints  are  very  effective  and  there  is 
no  reason  why  they  should  not  be  used 
with  copper  steam-pipes,  and  the  sohition 
of  this  question  appears  to  be  to  use 
icopper  pipes  combined   with   the  joints 
j  mentioned. 

j  Smoke-box  Fastening. 

[    The  old  British  method  of  bolting  the 
i  smoke-box  to  lips  on  the  cylinder  cast- 
[ing  front  and  back  and  riveting  to  the 
Lframe  at  each  side  allows  too  much  scope 
for  air  leaks  and  eventual  "working" 
in  the  rivets,  etc.    The  "saddle"  type 
certainly  necessitates  care  in  locating  the 
position  of  the  bolt  holes  to  enable  boilers 
to  be  interchanged,  but  nut  more  care  than 
should  be — but  often  is  uot^ — used  in  set- 
ting out  the  holes  in  the  old  square-set 
type. 

The  saddle  type  of  smoke-box  being 
circular  calls  for  the  xise  of  the  drumhead 
tube-plate,  and  in  American  practice  this 
is  always  placed  inside  the  front  ring  of 
the  boiler  barrel ;  mention  is  made  of  this 
fact  as  it  is  not  essential  for  drum-head 
tube-plates  to  be  placed  inside,  and  in 
some  cases  in  British  practice  they  are 
cou.siderably  larger  than  the  diameter  of 
the  front  ring  ot  ilie  boiler;  as 
this  is  an  advantagf  in  giving  more 
opportunity  for  "  breathing  "  of  the  plate 
between  the  outer  I'ow  of  tubes  and  the 
boiler  barrel,  the  author  considers  it  pre- 
ferable. He  favours  the  saddle  type  of 
smoke-box  base,  both  in  connection  with 
plate  and  bar-framing,  as  providing  the 
most  substantial  fastening  and  being- 
simpler  to  make  and  keep  air  tight. 

Boiler  Mountings  in  Gab. 

The  usual  American  method  of  attach- 
ing water-gauge  and  other  small  boiler 
mountings  on  the  hre-box  front  (or  back 
head  plate)  is  not  very  substantial,  it 
being  customary  to  fix  the  ends  of  the 
gauge  frames  and  other  valves  with  a 
simple  screw-shank  connection  having  a 
taper  thread,  and  to  screw  the  fitting' 
bodily  in  until  a  tight  fit  is  obtained  at 
the  correct  alignment.  This  appearance 
of  weakness  is  particularly  noticeable  in 
the  case  of  gauge  fittings  having  no  direct 
attachment  to  the  boiler  at  the  top  of  the 
gauge-glass,  connection  to  the  boiler  being 
obtained  by  a  copper  pipe  leading  from 
the  top  of  the  gauge-glass  to  an  entrance 
on  top  of  the  fire-box  shell,  such  fittings 
giving  the  impression  of  being  liable  to 
fracture   at   the   root  of   the   thread  if 


roughly  handled.  Another  poor  feature  is 
the  general  use  of  screw-cocks,  taking 
some  time  to  shut  off,  instead  of  a  type 
of  plug-cock  shutting  off  by  a  quarter 
turn. 

The  method  of  making  the  upper  con- 
nection of  the  water-gauge  through  the 
top  plate  of  the  fire-box  casing  is  an  ex- 
cellent arrangement — the  entrance  should 
be  made  some  distance  from  the  back  end 
of  the  boiler — being  less  liable  to  indicate 
incorrect  water  level,  due  to  surging  in 
long  boilers,  when  starting*  and  fluctuat- 
ing in  speed  on  steep  g-radients.  It  must 
be  said  in  connection  with  this  question 
that  American  enginemen  trust  a  good 
deal  more  to  the  three  try-cocks  placed 
conveniently  to  their  hand,  than  to  the 
gauge-glass ;  this  may  be  from  experience 
of  its  defects  as  applied  there. 

On  the  other  hand,  the  system,  uni- 
versal in  America,  of  mounting-  a  steam- 
turret  or  "  fountain,"  as  it  is  called,  on 
top  of  the  fire-box  within  the  cab,  having 
one  large  diy-pipe  leading-  thence  from 
the  dome,  cannot  be  e(iualled  by  any  other 
method.  This  steam-turret  eliminates 
all  other  steam-taking  joints  on  the 
boiler;  it  is  a  brass  casting-  and  the  body 
is  made  sufficiently  larg-e  to  take  further 
steam  fittings  if  at  any  time  needed,  so 
that  it  is  merely  a  matter  of  drilling-  and 
tapping"  an  extra  hole  and  fitting  a  steam- 
cock  thereto.  The  latter  is  a  minor  job, 
as  there  is  always  one  main  centre  stop- 
valve  which  shuts  off  steam  from  the 
entire  turret,  enabling  any  valve  to  be 
reground  or  attended  to  whilst  the  engine 
is  in  steam. 

injectors. 

The  writer's  experience  is  altogether  in 
favour  of  the  American  form  of  injector, 
namely,  the  self-acting'  restarting  pattern 
of  the  "  lifting  "  type.  Its  pull-out 
operating-  handle  makes  it  much  easier  to 
"  catch  "  the  water  than  is  the  case  with 
the  British  screw-cock,  and  further  with 
the  American  injector  the  water- valve 
may  be  shut  off  to'  about  50  per  cent  after 
the  injector  has  started  to  deliver,  and 
thus  more  control  over  the  rate  of  feed  to 
the  boiler  may  be  obtained.  Although  it 
woTild  seem  that  the  under  or  "  drowned  " 
type  of  injector  should  give  best  results 
with  moderately  hot  water,  yet  the  self- 
acting  restarting-  lifting  type  has  been  so 
perfected,  as  in  practice,  to  give  the 
longest  range  of  temperature  of  the  water 
dealt  with.  The  British  "  combination  " 
pattern,  whilst  being  a  very  excellent  in- 
jector, is  quite  unsuitable  for  Colonial 
use;  its  internal  delivery  pipe  always  gets 
quickly  choked  iip,  and  the  difficulty  and 
time  entailed  in  cleaning'  it  out  are  great 
objections  to  its  use. 

Top  delivery  is  now  common  both  in 
British  and  American  practice,  although 
the  British  applications  are  usually  much 
more  refined  than  the  American.  Top 
feeds  are  an  advantage,  irrespective  of 
any  device  for  collecting  deposit;  in  any 
event  much  of  it  will  be  converted  into 


fine  powder,  which  can  be  washed  out. 
Whilst  internal  delivery  pipes  are  most 
troublesome  to  keep  clean,  and  side 
deliver  arrangements  become  choked  up 
just  in  the  orfice  into  the  boiler  (due  to  its 
being  the  point  where  the  delivery  water 
meets  the  higher  temperature  water 
in  the  boiler),  a  top  delivery  obviates  this 
and  does  not  become  foul  even  when  very 
unsuitable  water  has  to  be  used. 

Safety  Vaives. 

The  KauLsbottom  type  was,  until  re- 
cently, almost  exclusively  used  in  British 
practice,  but  latterly  various  types  of 
direct  loaded  valves  have  been  adopted. 
In  America  the  use  of  two  independent 
valves  of  directly-loaded  "Pop  "  type  has 
been  tht'  common  practice  from  about  1866i. 
Undoubtedly  the  Ramsbottom  pattern  is 
the  most  safe  on  account  of  its  usual 
method  of  adjustment  not  allowing  un- 
authorised persons  to  increase  the  pressure 
without  an  amount  of  work  bound  to  draw 
attention,  and  on  accoimt  of  its  construc- 
tion allowing"  the  enginemen  to  prove  its 
action  under  steam  without  iiiteifering 
with  its  setting.  Tlie  directly  loaded 
patterns,  however,  can  be  adjusted  with 
facility  and  accuracy 'under  steam  by  the 
repair  staff;  they  furthermore  give,  in  the 
case  of  most  makes  of  "  Pop  "  type,  a 
tar  less  margin  between  the  commencing 
blow-off  pressure,  the  maximum,  and  the 
shut-down  pressure.  In  the  case  of  the 
Ramsbottom  valve  this  is  as  much  as  81b. 
per  square  inch,  but  with  the  "Pop" 
valves  usually  5  lb.,  sometimes  only  3  11). ; 
most  of  the  "  Pop  "  types  are  very  effi- 
cient in  this  respect  and  in  the  discharge 
capacity. 

The  position  of  the  safety  valves  in 
British  practice  is  now  almost  exclusively 
over  the  fire-box,  whilst  American  prac- 
tice generally  places  it  on  the  dome.  The 
proper  position  is  over  the  fire-box  and 
apart  from  the  dome;  clearly  it  should 
be  located  nearest  to  the  place  of  greatest 
ebullition,  and  it  should  not  be  near 
the  regular  entrance  for  obvious  reasons. 
On  the  other  hand,  it  should  not  be  placed 
low  down  on  the  fire-box,  as  in  that  posi- 
tion a  considerably  larger  amount  of  water 
will  be  lost  from  the  boiler  for  a  given 
release  of  pressure  than  if  situated  on  a 
subsidiary  dome  or  other  mounting'  of 
medium  height.  It  should  be  noted, 
however,  that  in  American  practice  the 
dome  itself  is  usually  fairly  near  the  fire- 
box— this  position  of  the  dome  being  in- 
correct for  reasons  given  in  connection 
therewith  in  a  previous  section  of  the 
paper — and  possibly  the  desire  is  to  avoid 
further  holes  in  the  boiler  shell. 

Piping. 

This  is  often  rather  scamped  in  Ameri- 
can practice;  on  different  engines  built  to 
the  same  specification  the  piping  will 
sometimes  be  found  to  vary  appreciably, 
and  in  the  matter  of  brackets  there  is  con- 
siderably less  care  than  in  British  prac- 
tice,  and  they   are   commonly  fixed  in 
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different  places.  Clips  are  generally 
poor,  being  of  a  plain  bent  iron  one-bolt 
pattern  fixed  by  a  bolt  and  nut  without 
either  cherk-nut  or  split-piii,  there  are 
quite  a  number  of  these  clips  around  the 
engine,  especially  under  the  running 
plate,  and  they  frerniently  come  loose  in 
service  and  drop  off. 

Joints. 

Oopper  ring-joints  in  dome  and  other 
major  boiler  joints,  also  plain  ground 
cone-joints  for  regulator-rod  stuffing- 
boxes,  as  used  in  Ameiican  practice,  are 
very  effective  and  far  superior  to  asbestos 
or  other  similar  jointing"  material  as  used 
with  flat  joints  in  British  practice.  They 
require  no  cleaning-  off  and  are  much  less 
expensive,  as  the  copper  rings  can  be  re- 
used indefinitelv  by  softening  each  time, 
and  the  cone-joints  only  need  regrinding. 
Further,  the  American  method  of  \ising 
plain  metal-to-metal  joints,  sTound 
together,  either  of  the  flat  and  spherical 
surface  loose-ring  type,  or  of  the  spherical 
cone  direct  contact  type,  for  all  steam- 
nipe  and  superheater  Tinit  joints,  is  also 
far  superior  to  the  asbestos  and  special 
copner  and  asbestos  joints  commonly  used 
in  British  nractice.  Such  metal-to-metal 
joints  renuire,  if  anything,  less  attention 
when  under  repair,  seldom  needing  to  be 
reground  to  any  extent,  and  thev  have 
the  great  advantage  that  when  fitted  up 
and  once  tested  and  found  sati^faclory 
they  never  develop  leaks  whilst  in  service 
or,  in  fact,  need  to  be  disturbed  until 
the  engine  returns  again  to  shops.  Fis-. 
4a  illustrates  the  copper-ring  joint ;  (b) 
the  direct-coutact  cone  joint;  (c)  the  bmse- 
ring  type;  and  (d)  the  direct-contact 
spherical  and  cone  type  as  used  with 
superheater  units. 

Reversing  Cear. 

Steam  jeversing'  gear  is  practically 
always  fitted  to  American  locomotives  of 
any  appreciable  size  now,  but  for  many 
years  the  old  plain  lever  wa.s  retained 
on  even  the  largest  engines,  until,  finally, 
the  duty  l)ecame  so  heavy  that  power- 
operated  arrangements  were  adopted.  It 
is  remaikable  that  the  screw  reversing 
gear  as  employed  in  British  practice  for 
so  many  years  was  not  commonly  used, 
except  on  the  Pennsylvania  Railway  from 
about  1914.  Dbservations  show  that 
drivers  of  engines  with  lever  reversing 
gear  do  not  follow  and  take  advantage  of 
the  variations  of  gradient,  etc.,  as  on 
engines  ecjuipped  with  screw-gears  (and, 
of  course,  those  with  power  reverse  gear). 

The  amount  of  fuel  lost  by  the  reten- 
tion of  the  lever  on  practically  all  Ameri- 
can locomotives  during  the  40  years. 
1870-1910,  must  have  been  enormous,  and 
even  now  comparatively  heavy  engines  in 
American  practice — and  also  most  goods 
engines  in  British  practice — are  built 
with  the  old  lever.  There  seems  little 
gained  by  using  close  notches  as  in  Ameri- 
can practice,  as  it  is  not  so  easy  for  a 
driver  to  select  the  position  desired  when 
there  are  many  small  notches  and  a  catch 
with  a  number  of  teeth,  as  with  a  lesser 
number  of  notches  and  a  single  catch. 
For  sliunting,  a  lever  is,  pej-haps,  prefer- 
able for  auickness,  but  even  ])ick-up  goods 
train  engines  doing  much  shunting  on  the 
jou^IlO^'  would  be  better  if  eiiuipped  with 
^  combined  «cr(jvv  and  lover— quite  a 
"(iinple  Tiiuliev  to  dpfigii,    .It  is  not  neres- 


sary^  for  reversing  screws  to  be  so  slow- 
operating  as  they  are  commonly  made,  a 
good  deal  of  the  woi-k  to  be  done  by  them 
is  often  due  to  insufficient  balancing  of 
the  motion. 

Regarding  the  usual  American  method 
of  balancing  the  reversing  shaft  by 
springs,  as  against  the  most  common 
British  method  of  using  weights,  there 
is  no  doubt  that  when  weight  is  a  con- 
sideration springs  are  preferable,  but 
otherwise  plain  weights,  applied  as  nearly 
opposite  the  link  hangers  as  possible,  seem 
the  better. 

The  system  of  balance  much  used  in 
America,  namely,  a  semi-elliptic  spring 
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placed  on  its  side  athwart  the  engine  and 
coupled  to  a  lever  in  the  centre  of  the 
reversing  shaft,  sometimes  weighing  about 
half  that  necessary  to  balance  by  dead- 
weight, is  not  altogether  satisfactory, 
being  apt  to  give  different  resist  ;i  nces  at 
different  states  if  camber ;  it  is  also 
applied  in  a  bad  position.  The  other 
American  pattern  with  coiled  springs, 
under  com^jression,  in  cases,  acting  in  line 
(or  nearly  so)  with  the  link  carriers  is  the 
best  spring  arrangement;  if  the  spring 
should  break,  the  case,  by  holding'  the 
parts  in  position,  prevents  much  altera- 
tion in  the  resistance,  they  are  also  readily 
adjusted  by  means  of  a  nut  and  check- 
nut  to  give  the  exact  balance  required. 
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Bridle  or  reach  rods  from  the  reversing 
lever  (or  screw)  to  the  reversing  shaft  are 
often,  in  American  practice,  made  of 
tubing  sciewed  at  each  end  and  fitted  with 
the  usual  Imk  ends;  this  is  not  merely 
a  (luestion  of  cheapness,  as  is  sometin)es 
supposed,  but  weight  for  weight  a  tubulai- 
rod  is  much  stitt'ci-  and  does  not  "  whij) 
like  tlie  usual  style,  whilst  tlic  tlmsHled 
ends  willi  a  check-nut  provide  leady 
means  for  niiuoi-  ailjustments  in  the  lengtli 
of  the  roil. 

Valve  Gear  Motions. 

Tiu;  pi'iU'l  iciilly  uiiiversul  aih)ption  of 
VVnlsc|iiM'rl  vulve-geai'  in  Anieiicu  is  nut 


surprising  in  view  of  all  cylinders  being 
outside,  for  which  that  gear  is  so  well 
adapted;  it  is,  in  fact,  rather  surprising 
considering  the  number  of  years  thai 
valves  on  top  of  the  outside  cylinders  havt 
been  in  vogue,  that  inside  valve-geai 
necessitating  rocking-levers,  intermedia tt 
transm  i.ssion  bars,  and  sometimes  indirec 
motion  Avas  not  superseded  long  before  it 
was.  It  has  been  stated  that  one  of  the 
leasons  for  the  conversion  was  due  to  tlu 
abjiormal  weight  of  the  eccentric  strap? 
of  the  large  engines  being-  developed  at 
that  time,  causing  trouble  from  overheat 
ing^ — to  what  extent  this  may  have  in 
fluenced  the  matter  he  is  unable  to  say- 
he  believes  it  was  not  customary  i_ 
American  i)ractice  to  use  anti-frictior 
liners  m  eccentric  straps,  the  cast  iroi 
strap  running  bare  on  the  eccentric 
similar  to  the  practice  on  certain  Britist 
railways  for  goods  engines,  but  offer 
being-  of  heavy  and  clumsy  design — a  few 
of  the  later  link-motion  cujiines  of  heavy 
type  were  provided  with  brass  eccentric 
straps,  thus  reverting  to  very  earlj 
British  practice. 

Mention  should  be  made  of  a  practic 
which  had  a  considerable  vogue  ir 
America  at  one  time,  that  of  using  solic 
eccentric-sheaves,  in  some  cases  cast  on 
and  in  others  made  solid,  Ijoied  to  fit  tht 
(parallel)  axles  and  fitted  before  th 
wheels  were  applied.  Sheaves  cast  on  oi 
solid  with  the  axle  were  also  tried  by  Mr 
S.  W.  Johnson  on  the  Midland  Railwaj 
for  a  few  years  in  the  Eighties."  The 
practice  is  understood  to  have  been  dis' 
I'ontinued  on  accoimt  of  imparting  toi 
much  stiffness  to  the  crank  axle.  In  th 
case  of  the  American  pattern  straigh' 
axles  this  trouble,  of  course,  did  not  arise 
The  author,  fiom  experience,  has  nothinj 
g'ood  to  say  about  the  solid  sheaves,  whici 
eventually  become  slack  and  then  nothini 
can  be  done  to  make  a  satisfactory  jo 
except  to  remove  the  solid  sheave  and  fi 
one  of  the  usual  pattern. 

A  noteworthy  point  about  the  link 
motion,  as  applied  in  American  practice 
was  its  frequently  complicated  arrange 
ment,  namely,  transmission  bars  some 
times  with  bends  or  loops  in  them,  an 
almost  always  with  side-sets,  eccentric 
rods  with  bends  and  very  severe  sets  am 
often  of  short  lengths.  The  motion  pin 
also  were  generally  of  much  less  diamete 
than  in  British  practice,  and  beia 
"  stepped,"  that  is,  not  of  one  diamete 
thi'oughout  and  secured  by  a  nut  on  oin 
side,  were  liable  to  loosen  the  nut  an( 
work  out  when  they  had  developed  an^ 
slackness  in  the  rod.  The  old  form  n 
built-up  link  was  not  very  relial)le  either 
Even  until  recently  with  the  "Walschaci 
gear  the  links  were  often  made  unnect 
saiily  heavy  and  complicated  by  means  o 
larg-e  side-plates  to  carry  the  trunnions 

{To  he  contimied.) 


Messrs.  Alfred  HERncRT  Ltd.,  Coventry,  hav 
now  opened  their  own  office  in  Buenos  Aires,  at  ; 
Oi'  Mayo,  No.  267.  Tliis  will  be  in  the  charge 
.\lr.  Colin  Yoi-k,  who  has  a  large  business  connet 
tion  in  the  Argentine  and  otlier  Soutli  Africa 
Republics.  In  addition  to  the  comprehensive  rang 
of  machines  and  small  tools,  wliicli  they  eithi 
ma,nufHCture  or  sell  aa  ngmits,  Messrs.  Alfre 
Herbert  Ltd.  will  also  mt  n«  represeiilHtives  fa 
eiuvernl  well-known  Hi'itlyh  i'nmjufnctiU'ei>  of  roIllB 
"look  tttirl  rni'wiiv  nniterinl. 
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Office  and  Workshop  Day  by  Day. 


Short  practical  articles  solicited. 


Exc^tionally  high  rates  paid. 


craightening  Hardened  Steel  Shafts, 
Taps  or  Reamers. 

It  is  not  geueially  known  that  hardened 

'eel  shafts,  long-  boiler  stay  taps  or 
ijamers,  and  the  like  that  have  gone  out 

:'  axial  tivith  during-  hardening"  may 
;'adily  and  effectively  be  straightened  liy 

lopting  the  following-  method.  First 
-icertain  by  running  ihe  work  in  the  lathe 
Jie  exaet  point  at  which  the  shaft  oi-  tap 
bent,  and  definitely  mark  its  high 
I'lace.  Assuming  this  to  be  at  or  near  its 
•i^mive  mount  tlie  work  upon  a  pair  of  V- 
jjocks,  ()]■  shoit  ])it'ccs  iif  stiff  angle  bar, 

■i  shown  in  sketcli,  and  scl  up  upon  the 
ijible  of  (he  aibor  ])ress,  llie  high  part  of 


ne   shaft    coming    exactly    uppermost . 

Vith  a  bunsen  gas  flame  or  a  blow  lamj) 
;.eat  the  centre  of  the  work  uniil  waler 
!-ill  jusi  boil  on  it — in  a  general  way  this 
jiimpeiatuie  will  not  injure  the  woik. 
iiVhen  the  shaft  is  suificiently  hot  apply 
[ownward  pressure  fi-om  the  press,  and 
fdiile  this  is  being  sns(;iincd  have  ready  a 
j'ety  fine  pencil  slicam  of  water  under 
rressure,  and  with  it  play  across,  but 
kxactly  upon  the  top  of  the  work,  at  the 
[loint  where  pressvire  is  being"  applied 
hrom  the  press,  striving  to  keep  the  under 
Jiortion  of  the  .shaft  as  hof  as  possible. 
i''his  principle  is  similar  to  that  adopted 
jr-y  file  haideners  to  straighten  files. 

fjalancing  Work  in  the  Lathe. 

||  What  is  more   unsightly,  or,  what  is 
b'orse,  nu)re  dangerous  than  the  various 
kids    and    eud.s — cast-iron    rollers,  old 
oupHngs,  pieces  of  pig  iron,  lead  ingots, 
tc. — which  we  often    see  bolted    to  the 


counlersunk  bolts  .shown.  I'his  casting 
has  ai'ound  its  iirner  periphery  a  T-slot  to 
lal<c  a  1. 1. it  which  secures  the  lead  weight 
indicated  and  wliicli  may  be  adju.sted  at 
any  point  around  the  plate  to  suit  the 
balance  of  the  work.  A  number  of  these 
wciglits  need  to  be  kept  in  reserve  of 
differing  weights  and  sizes  or  more  than 
one  may  be  secured  to  the  plate  as 
re(|uired.  This  arrangement  admits  of  a 
wide  range  of  adjustability,  .  it  is  not 
unsightly,  all  sharp  corners  are  removed, 
no  bolt  ends  pioject  and  })y  its  use  there 
arises  no  danger  to  the  operator. 

Diagrams  for  Pipe  Lines  and  Electrical 
Leads. 

In  every  laigc  woiks  pipes  foi'  sleam, 
wale]-,  compiessed  air,  gas,  etc.,  and  elec- 


I  aceplate  of  a  lathe  when  it  is  desiied  to 
^)alance  a  heavy  one-sided  job?  The 
'  vriter  ofl'ers  the  following  suggestion  for 

mproving  thi.s  very  crude  and  inefficient 
,'xpedient.  A  light  segmental  casting  A 
}  )f  angle  section  (.see  sketch)  is  bolted  back 

ag-ainst  the  facejjlate  by  means  of  the 


PLEASE  READ  CAREFULLY. 

For  tJiis  jmiriud  u'e  want  crisp,  practical 
and  technical  articles  and  paragraphs,  and 
we  are  prepared  to  pay  well  for  ^hem.  Of 
tlie  many  ivho  read  technical  journals 
only  a  few  icrite.  Why  is  this?  It  is 
not  because  they  liave  nothing  to  write 
about,  because  every  e.rperienced  en- 
gineer's mind  is  a  storehouse  of  valuable 
information,  icjicther  he  be  manager, 
foreman,  draughtsman,  or  mechanic.  We 
have  at  all  times  overcome  power-house 
troubles,  problem  of  design,  or  ivork- 
shnp  difjiculties  by  ingenious  devices. 
Sometimes  striking  methods  become  a 
liabit,  and  we  do  not  realise  that  they  are 
exceptional  till  some  observer  e.rpresses 
astonishment. 

It  is  said  that  every  person  could  write 
one  good  novel,  and  it  is  certainly  true 
that  everyone  could  write  more  than  one 
useful  wrinkle  or  valuable  article.  We 
icrite  and  urge  our  readers,  therefore,  to 
give  others  the  benefit  of  their  knowledge 
and  experience. 


trical  leads  for  power  lighting  or  tele- 
phones are  laid  or  erected,  and  the  only 
record  of  their  laying  is  on  the  lay-out 
I)lan  contained  in  tlie  drawing  office. 
\Vhilst  these  plans  aie  always  available 
during  working  hours,  they  are  not  avail- 
able during,  say,  a  night  turn,  when  the 
(hawing  office  is  closed  and  some  question 
crops  up  about  a  boiler  feed  main  or  an 
electrical  line  which  has  to  be  settled 
immediately  in  order  to  avoid  damage,  or 
hang  up  to  the  work.  In  many  cases  it  is 
difficult  to  trace  such  runs  fi'om  start  to 
finish,  and  the  only  resource  is  that  of 
someone's  memory,  a  mos(  unsatisfactory 
means,  even  at  the  best.  One  waj'  of 
avoiding  hang-  ups  due  to  lack  of  such  in- 
formation is  to  get  all  pipes  and  lines 
f raced  out.  laid  out  diagramatically ,  and 
ihen  drawn  lo  sm-h  a  scale  lhat  the  pipe 


lines  for  each  shop  can  be  shown  on  a 
piece  of  paper  about  8  in.  by  4  in.,  or  otiier 
convenient  size.  These  are  then  traced 
and  blue  printed  on  linen.  When  bound 
up  in  the  form  of  a  handy  booklet  they 
can  be  handed  to  each,  charge  engineer, 
manager,  and  the  foremen  in  each  shop. 
There  will  then  be  no  lost  time  ovei-  argu- 
ing- whether  this  pipe  or  that  lead  goes 
to  so  and  so,  and  there  will  l)e  no  risk  of 
damage  due  to  wrong  connections.  The 
piescnl  abniirjnal I \  ^l:ii-l<  time  provides  a, 
very  suitaldr  ojipurt  ii n  1 1 y  Im  the  drawing 
office  juniors  to  get  out  a  complete  set  of 
such  diagiams,  as  whilst  shops  aje  shuti 
down,  i)ipes,  leads,  and  other  matters  can 
be  examined,  traced  and  marked  in  a 
manne]-  impossible  when  good  titnes 
return.  Such  an  opportunity  should  not 
be  lost ;  such  diagTams  are  also  much 
clearer  and  handier  than  ihe  usual  full- 
sized  drawing. 

Avoiding  Chaplets  in  Castings. 

Some  tinu'  ago  theie  aj)j)eare(l  in  this 
journal  an  articde  dealing-  with  this  sub- 
ject, desciil)ing-  how  chaplets  could  be 
avoided,  by  extending-  the  core  irons  in 
a  suitable  direction,  and  sufficiently  long- 
to  carry    or  bear  the  weight  of  the  core. 

The  following  paragraph  gives,  very 
biiefiy,  a  desciiption  of  tlie  method  that 
was  adopted  in  making-  a  number  of  small 
light-angle  bends  required  to  withstand 
a  high  pressure,  thus  making  it  necessary 
to  discard  the  use  of  chaplets  in  the 
moulding  of  them. 


A  double  pattern  was  made  as  shown  by 
Fig.  1,  leaving-  a  g-ood  length  of  core  print 
between  the  two  bends,  so  that  the  core 
was  afforded  a  good  sound  landing  when 
placed  in  the  mould. 

The  core  was  made  in  one  part,  and  as 
it  rested  on  the  three  prints  shown  by  Fig. 
2,  there  was  little  possibility  of  lifting 
when  being-  cast. 

The  bends,  being  comparatively  small, 
a  gate  of  sufticient  size  was  provided,  and 
the  two  parts  cast  simultaneously. 

This  method  proved  successful,  and  the 
job  was  completed  to  the  satisfaction  of 
all  concerned. 

Contributions,  correspondence,  and  suggestions  will 
be  welcomed,  our  desire  being  to  encourage  a 
closer  association  between  our  readers  and  our- 
selves.—THE  EDITOR. 
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ENGINEERING  WORLD, 


MAY  M.  im 


The  World  of  Labour. 

(Views  expressed  in  this  Section  are  not  necessarily  endorsed  by  the  Editor.) 


A  TEN   YEARS'  TRUCE. 

By  Plebeian. 

A  World  of  Strife. 

We  live  iu  troublous  times.  Industry 
is  in  a  turmoil,  Avitli  actual  and  potential 
disputes  on  every  hand.  The  task  of 
those  who  see  nothing  but  catastrophe  in 
the  continuation  of  these  conditions  and 
who  desire  to  take  practical  steps  in 
restore  something  like  stability  is  not  an 
enviable  one.  Suspicious  of  every  move 
maide  by  the  oppoisite  side,  both  capital 
and  labour  seem  to  be  more  concerned 
with  justifying  the  positions  they  take  up 
from  time  to  time  than  with  coming  to  a 
mutual  understanding.  Any  man  who 
thinks  for  two  consecutive  minutes  over 
the  problem  must  realise  that  sooner  or 
later  both  sides  will  have  to  get  together 
to  devise  means  by  which  the  industries 
of  the  nation  f-an  he-  carried  on  without 
the  continual  disturbance  of  trades  dis- 
putes. With  everything  in  a  state  of 
flux,  trade  depression  is  inevitable  and 
unemployment  must  'be  aggravated.  It  it- 
argued  by  certain  sections  of  the  labour 
movement  that  everything  should  be  done 
to  prevent  stable  conditions  being 
attained,  in  order,  as  it  is  euphemistically 
termed,  to  bring  about  the  speedy  down- 
fall of  capitalism.  It  is  aiiily  assumed 
that  once  that  consummation  had 
occurred  all  would  be  well.  There  are 
few  thinking  men  in  the  labour  movement 
who  subscribe  to  such  a  policy,  and  most 
of  them  recognise  that  unnecessary  dis- 
turbance of  economic  conditions  could  be 
avoided.  As  we  pointed  out  in  a  former 
article,  over  264,000,000  working  days 
have  been  lost  to  the  community  through 
strikes  and  lock-outs  during  the  last  iO 
years.  The  immediate  future  shows  no 
real  prospects  of  a  serious  diminution  in 
this  strife.  Employers  insist  that  heavy 
reductions  in  wages  are  necessary  if  trade 
is  to  re-v'ive.  The;s-  go  further  and  indicate 
that  even  when  that  has  been  accom- 
plished it  may  still  be  necessary  to 
lengthen  the  working  week. 
Mr.  F.  Hodges'  Courage. 

The  trade  unions  vehementl\  contend 
that  by  neither  of  these  means  is  a  solu- 
tion to  be  found,  and  they  ascribe  the 
employers'  actions  to  a  desire  to  smash 
the  trade  unions.  We  have  seen  some  of 
the  effects  of  this  antagonism  in  the  ship- 
building and  engineering  disjfutes,  and  so 
deep  rooted  has  suspicion  and  hostility 
become,  that  scarcely  is  a  settlement  ob- 
tained in  one  industry  than  trouble  breaks 
out  in  another.  A  few  weeks  ago  every- 
one thought  a  solution  had  been  found  of 
the  immediate  difficulties  in  the  cotton 
industry.  Yet  here  we  are  on  the  verge  of 
a  lock-out.  In  the  heavy  woollen  industry 
there  are  distinct  signs  of  trouble  brewing, 
and  when  wages  reduction  negotiations  are 
shortly  commenced  in  the  transport  and 
railway  world  a  conflagration  may  easily 
result  unless  the  utmost  goodwill  and  dis- 
cretion are  used  on  both  sides.  No1 
exactly  fruitful  soil  on  which  to  sow  the 
seeds  of  industrial  peace.  Tet,  pnra- 
doxicfllly   enoug'h,   ii   may   bo  the  most 


opportune  time.  It  is  not  surprising  that 
Mr.  Frank  Hodges,  the  capable  young 
secretary  of  the  Miners'  Federation  of 
Great  Britain,  has  created  a  stir  by  his 
courageous  proposal  for  a  10-years'  indus- 
trial truce.  Knowing  something  of  Mr. 
Hodges'  difficulties  in  connection  with  his 
own  organisation,  his  clear  expression  of 
his  views  are  all  the  more  to  be  admired. 
Let  us  see  what  the  proposal  is.  In  a 
sentence,  it  is  that  the  representatives  of 
capital  and  labour  shall  agree  that  for  a 
period  of  10  years  there  shall  be  no  indus- 
trial disturbance  caused  through  either 
strikes  or  lock-outs.  The  proposal  is  an 
ambitious  one,  and  by  its  very  comprehen- 
siveness may  appear  at  first  sight  imprac- 
ticable. 

The  Keystone. 

Its  keystone  is  the  desire  for  peace. 
Unless  there  is  a  really  sincere  desire  for 
harmony  on  each  side,  no  arrangement, 
no  matter  how  elaborately  drawn  up,  will 
achieve  the  ultimate  object.  Mr.  Hodg'es 
foresees  the  danger  of  political  influences, 
and  is  very  careful  to  indicate  that  the 
acceptance  of  the  principle  must  not  be 
determined  by  the  interests  of  any  sec- 
tional group,  but  rather  the  well-being  of 
the  whole  of  the  community.  In  laying 
down  this  as  the  basis  on  which  to  erect 
the  scheme  he  is  on  sound  lines.  Both 
employers  and  trade  unions  must  recog- 
nise that  they  have  responsibilities  as  well 
as  rights.  Too  often  the  latter  are  so 
prominently  obtruded  that  the  fnnner  are 
completely  submerged.  Indu~~1i\  -1;iiid^ 
very  badly  in  need  of  being  put  upon  a 
basis  where  human  values  will  be  given  at 
least  ecnial  consideiation  to  pmely 
economic  results.  Industry  to-day  is  of  so 
complex  a  character  that  it  is  impossible 
to  disregard  this  human  basis,  and  a  verj' 
welcome  recognition  of  this  is  exemplified 
in  tlie  Industrial  Welfare  Movement.  The 
workers  on  their  side  too  often  regard  th^ 
employers  as  their  hereditary  enemies. 
Both  employers  and  workmen  inust  recog- 
nise that  natures  are  very  much  the  same, 
and  each  should  iinderstand  that  the 
"  other  fellow "  is  not  necessarily  so 
selfish  and  inconsiderate  as  his  actions 
might  indicate.  It  is  too  readily  assumed 
that  the  relationship  between  them  is 
iH't('>.^nrily  antagonistio.  Mr.  Hodges 
i('<i;u(ls  it  as  essential  that  every  worker 
should  be  guaranteed  a  minimum  wage, 
sufficient  to  Tviaintain  a  decent  standard  of 
health  and  comfort,  and  that  from  this 
minimum,  wages  would  be  upgraded  by 
collective  agreements  in  accordance  with 
the  skill  and  efficiency  of  the  worker,  and 
the  nature  of  the  work  to  be  performed. 
He  considers  some  definition  of  what  is  io 
be  the  share  in  industria'l  control  exercised 
by  the  workers  during  the  truce  should  be 
agreed  at  the  beginning,  and  he  warns 
hibour  that  the  textbook  formula  of  control 
must  give  way  to  reality  and  experience. 

Who  Will  Benefit? 

We  are  afraid  >.omv  employers  '  will 
regard  the  proposals  as  seeking  to  obtain 
something  for  the  workers,  without  mak- 
ing any  stipulation  as  to  the  value  they 
^hall  give  in  return.    The  oln"iou'-  repl\  i^. 


tJiat  an  uninterrupted  peace  of  10  year, 
would  in  itself  be  sufficient  reccmpense  fo 
any  concessions  made  by  the  employers 
It  is  i)roba,ble  the  unions  would  go  nmd 
further.     It   is   suspicion    (based  ofte" 
enougli  on  past  experience)  wliich  prevent 
the  workers  giving  whole  heartedly  o 
their  best.    They  have  regarded  tlie  pre 
ducts  of  industry  as  something  devote 
exclusively  to  the  advantage  of  the  er 
ployer,  and  as  being  a  thing  in  which  the 
have  no  intrinsic  interest.       Once  alia 
this  feeling  and  the  road  is  well  pav 
towards  mutual  co-operation.     Latent  i 
most  men  there  is  the  constructive  faculn 
The  desire  to  create,  and  unbelievable  a 
it  may  seean  to  some  people,  pride  of  craft: 
manship  is  not  wholly  extinguished.  Th 
truce  period  would  give  it  a  chance  t 
develop  conditions  more  favoxxrable  th 
have  been  the  rule  previously.  Giv 
.sincerity  on  all  sides,  the  commimity,  t 
employer  and  the  worker  would  all  sfyn 
to  gain  by  the  truce.    Conciliation  Cou 
form  an  integral  pari:  of  the  scheme',  1h 
nothing  in  the  nature  of  compulsion 
contemjjlated.    Who  is  to  take  the  initif 
.«(tep?     Mr.    Hodges    jjroposes  that  tL 
G-overnment    should,   after  cbnsultatio 
witli  leading  representatives  of  capital  ar 
labour,  convene  a  great  national  confe 
ence     of     employers     and  workme 
organisations,  at  which  the  foundatio 
for  the  practical  working   of   the  tru« 
corild  be  arranged. 

An  Industrial  Parliament. 

A    somewhat    similar   conference  w 
called     in     1919,     practically    all  t' 
important    emploj'er    and    trade  xuii 
organisations    being    represented.  T 
Prime  Minister  made  an  earnest  appeal 
both  sides  to  sink  their  differences  and  t 
to  devise  some  scheme  which  would  bri 
peace  and  prosperity  to  the  indi;stries_ 
the  country.    The  idea  was  taken  up  wi' 
avidity.    Sir  Allan  Smith  was  appoint 
chairman  of  the  conference,  and  from  t 
larger  body  a  committee  was  elected  whi 
drafted  a  form  of  constitution  and  pass 
a  unanimous  report,  urging  the  formati_ 
of  a  national  body  to  deal  with  industii 
problems.    Inexplicable  as  it  may  seei 
the  (ioveniment  evaded  most  of  the  recoi 
men(hil  inns  and  by  official  apathy  ar 
inertia  ])ci]nitted  one  of  the  most  hopef 
moveiufnt^  towards  indirstrial  stability 
languish  into  obscurity.    There  is  soiUi 
thing  extraordinary  in  the  official  outloo 
Sir   Charles  Macara,   in  his    "  Recollel 
tions,"  explains  how  in  1911  when  indu 
trial  strife  was  rampant  he  evolved 
scheme  for  setting  up  an  industrial  cou 
cil.  on  which  representatives  of  all  t 
staple  industries  should  sit,  and  how  aft 
many   official   discouragements  the  u" 
council  embarked  on  an  enquiry  into  t 
industrial  troubles  of  the  time.    Under  t 
chaii-manship  of  Sir  George  Askwith  th 
leached  several  im])ortan1  decisions,  ai 
after  '^S  sittings  weie  able  to  present 
report  which,  had  it  been  iulopted  by  tl  li 
Government,    would    have  marked 
immensely    forward    step    in  indusiri 
relations.    Men  like  Sir  Arthur  Hende  | 
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Commercial  Notes  and  News. 


COMPANY  NOTES. 


NEW  COMPANffiS. 


jwAN,  Hunter  &  VVigham  Richakdson. — A  net 
iifit  of  £415,398  is  reported  bv  this  shipbuilding 
"a  for  1921.  This  compares '  with  £397,139  for 
',!0,  and  £447,747  for  1919.  Tlie  tonnage  built 
'.'ing  1921  was  considerably  less  than  in  1920,  but 
•  provision  has  been  necessary  for  excess  profits 
^i,y  this  year. 

Wilson's  &  Clyde  Coal  Co. — A  dividend  of  10 
cent  is  to  be  paid  by  this  Glasgow  firm.  Accord- 
>  to  the  report  on  last  year's  trading  there  is  a 
.jfit,  after  taking  into  account  the  estimated 
'!iount  to  be  received  as  coa.l  award  and  allowing 
}  depreciation,  of  £62,330,  compared  with  £52,524 
r  1920-21.     A  balance  of  £8,524  was  brought 

■ward,  and  the  amount  now  being  carried  for- 

jd  is  £18,330. 


"Che  English  Electric  Co.  Ltd. — At  the  annual 
•'ieral  meeting,  on  Tuesday  last,  Sir  C.  E.  Ellis, 
ikman  of  tlie  company,  said  the  balance-siieet 
'  3wed  for  the  first  time  the  full  liability  for  the 
?te  issue,  but  there  was  :i.  cniuiderable  reduction 
I  sundry  creditors  and  creciil  balances.      On  the 
';ets    side    there    was    an    increase    of  nearly 
00,000    in    land,    buildings,    plant,    etc..  while 
•erest  in  subsidiary    and    other    companies  was 
|"'luced  to  £825,000.      The  coinpany's  stocks  had 
I  ?n  much  reduced  during  the  year.    In  addition  to 
tiking  a  icdurtiDii  in  f|uaiility  'if  .stocks  tlioy  hail 
i  't  the  heavy  fall  in  the  market  value  of  material.s 
a  special  writing  down. 


Consett  Iron  Co. — With  a  view  to  developing  its 
siness  and  increasing  its  production  capacity,  the 
•nsett  Iron  Co.  has,  since  August,  1919,  embarked 
f-on  a  project   involving  the  sinking  of  a  new 
I'lliery  and  the  erection  of  additional  high-tempera- 
jli'e  coke  ovens  and  bye-product  plant,  the  total 
Ipcnditure  of  which,  it  is  estimated,  will  be  about 
,500.000.    In  connection  with  tliis  sclieme  it  has 
en  decided  to  issue  £1,500,000  6  per  cent  first 
i  beiiture  stock  at  £99  per  cent  (being  part  of  a  total 
Ithorised  issue  of  £2,500,000).  for  which  the  sub- 
[ription  lists  have   opened.     The   company  was 
norporated  in  1864,  and  is  now  a  composite  con- 
!  rn,    owning    bla.st    furnaces    and    steel  works. 
!  llieries  and  coke  ovens,  limestone  quarries  and 
ick  works  at  Consett,  co.  Durham,  and  elsewhere, 
le  share  capital  is  £3,500.000.   all  of  which  is 
med  and  fully  paid. 


CUSTOMS  NEWS  &  TARIFFS. 


The  Customs  '{"ariff. — The  Spanish  Customs 
|riff  came  into  lunv  m,  May  It!.  The  Customs 
.lluation  Coniniissimi  lia.^-  rejected  most  of  the 
^otests  against  the  duties,  but,  amongst  others, 
j  e  duties  on   petrol,    gasoline    and  agricultural 

achinery  lin\-i-  Im  i'ii  nindifii'il.  The  Official  Gazette 
lis  publisluil  ;i  ili'iii'  r;iiM(  ling  that  of  March  2, 
i'  which  tlif  imijiirl  niin  Spain  of  silk  tissues  and 

immings    was    foi-bidden.    except    through  the 

istom-houses  at  Iran  and  Port  Bou. — Renter. 


Position   of   German   Iron   Foxjndries. — From 
he  report  of  the  Verein  Deut^dier  Eisengieszereien 
ie  gather  the  following.    The  imn  tnundries  in  all 
!  irts  of  Germany  are  well  occupinl  m  spite  of  liigh 
I'ices  and  insufficient  supply  of  raw  materials.  The 
parcity  of  pig  iron  and  fuel  did  not  permit  the  fuli 
I  tploit'ation  of  the  capabilities  of  the  works.  The 
i  ages  movement    has   extended   farther.  Foreign 
,  ade  has  deL-reased  since  the  beginning  of  the  year, 
i  irtly  in_  consequence  of  high  import  duties.  The 
I  mndries'for  the  trade,  for  instance  foi'  iron  Btoves 
;nd  pots,  had  many  enquiries,  and  were  able  to 
j  mclude  contracts  for  long  terms  of  delivery.  Th? 
'  lundries  for  engine-building  have  sufficient  orders 
:i  hand  to  keep  them  going:  the  cast-iron  pipe 
mndries  are  experiencing  difficulties  in  the  supply 
I  pig  iron,  the  orders  booked  requiring  more  raw 
lateria^  tlian  can  eapilv  be  obtained. 


Gardner  Engines  (Ireland)  Ltd. — Private  com 
pany.  Registered  in  Belfast  Apxil  27.  Capital 
£3,000  in  £1  shares.  To  carry  int<)  effect  agreement 
between  Norris,  Henty  &  Gardner  Ltd.,  and  L. 
Gardner  &  Sons  Ltd.,  and  to  carry  on  business  as 
mechanical,  electrical,  gas  and  oil  engineers  and  the 
like.  The  first  directors  are.  Kendrick  Edwards, 
C.  K.  Edwards  and  two  others  to  be  nominated  by 
the  two  above-mentioned  companies.  Secretary  : 
Mary  R.  Wylie.  Registered  office  :  65,  66  and  67, 
Scottish  Temperance  Buildings,  Donegall  Square 
South,  Belfast. 

WinsoT  Engineering  Go,  Ltd. — Private  company 
Registered  in  Edinburgh,  April  25.  Capital  £15,000 
in  £1  shares.  To  carry  on  business  as  vpiit'latins.'. 
heating,  cooling,  air  cfiiiditioiiing,  refrigeratinn  and 
insulating  engineers,  iron  and  steel  smiths, 
founders,  automobile  engineers,  garage  proprietors, 
etc.  The  first  directors  are  :  J.  IMarshall.  C. 
Browning  and  T.  Neilson.  Registered  office  :  41. 
CogEun  Street,  Pollokshaws.  Glasgow. 

Gordon  Armstrong  (Ford  Depot)  Ltd. — Private 
company.  Registered  April  28.  Capital  £5,000  in 
£1  shares.  To  take  over  the  business  of  a  motor, 
mechanical  .■uid  general  engineer  and  motor  agent 
carried  on  by  F.  CI.  Goi'don  Armstrong  at  North 
Bar  Within,  Beverley,  Yorks,  as  "  Gordon  Arm- 
strong." The  first  directors  are  .-  F.  G.  Gordon 
Armstrong  (permanent  governing  director  and 
I  liairman  while  holding  half  the  issued  capital) 
and  N.  L.  Carling.  Registered  office  :  49.  51  and 
53.  North  Bar  Within,  Beverley,  Yorks. 

Gordon  Armstrong  (Hull)  Ltd. — Private  com- 
pany. Registered  April  28.  Capital  £5,000  in  £1 
shares.  To  take  over  the  business  of  a  motor, 
mechanical  and  general  engineei-  and  motor  agent 
carried  on  by  F.  G.  Gordon  .Vini-i  -ng  at  Bourne 

Street,  Hull,"  as     Gordon   .\i  imm  ,  "    The  first 

directors  are  :  F.  G.  Gordim  .\i  m.-i  i mit;  (permanent 
governing  director  and  cliaii  iiian  whili'  holding  half 
thr  issued  capital),  G.  F.  Todd  and  C.  W.  Hart. 
Heuistered  office  :  7,  Bourne  Street.  Hull. 

Gordon  Armstrong  (Beverley)  Ltd. — Private  com- 
pany. Registered  April  28.  Capital  £10,000  in  £1 
shares.  To  take  over  the  business  of  a  motor, 
mechanical  and  general  engineer  and  motor  agent 
carried  on  by  F.  G.  Gordon  Armstrong  at  Eastgate, 
Beverlev.  Yorks,  as  "Gordon  Armstrong."  The 
first  directors  are  :  F.  G.  G.  Armstrong  (permanent 
governing  director  and  chairman  while  holding  half 
the  issued  capital),  H.  J.  Briggs  and  J.  W.  Tree. 
Registered  office  :  19,  Eastgate,  Beverley,  Yorks. 

St.  Regulus  Engineering  Co.  Ltd. — Private  com- 
pany. Registered  April  25.  Capital  £10,000  in  £1 
shares.  To  acquire  the  business  carried  on  at  66, 
Gamberwell  Road,  S.E.,  as  the  "St.  Regulus 
Engineering  Co.,"  and  to  carry  on  the  business  of 
ironfounders.  mechanical  engineers,  manufacturers 
of  agricultural  implements  and  other  machinery, 
etc.  The  first  directors  a.re  :  L.  Pollack.  G.  Camp- 
bell, V.  Huggins  and  H.  Isaac  (secretary),  (all  per- 
manent, subject  to  holding  100  shares  each).  Regis- 
tered office  :  5,  Gloucester  Street,  Clerkenwell,  E.G. 

Quick  Gears  Syndicate  Ltd.— Private  company. 
Registered  May  3.  Capital  £5,000  in  £1  shares. 
To^acquire  the"  interest  of  William  Coward  &  Co. 
Ltd..  in  an  agreement  dated  November  14,  1921, 
with' Prof  essoi-  M.  Aikm.^iii  as  attorney  for  "Quick 
Gears  Proprietory  Ltd.,"  of  Victoria,  Australia,  to 
deal  with,  exploit,  make  and  vend  the  invention 
and  patents  granted  in  connection  therewith,  to 
grant  licences  upon  royalties  or  otherwise  in  accord- 
ance with  the  powers  vested  in  William  Coward  & 
Cu.  Ltd.  bv  the  said  agreement.  The  first  directors 
,'re  :  A.  Docker.  A.  M.  Scott  and  M.  Atkinson. 
\^'illiam  Coward  &  Co.  Ltd.  have  the  right  to 
appoint  two  directors.  Qualification  £1.  Secretary  : 
C.  A.  Soutar.  Registered  office  :  22.  Buckingham 
Gate,  S.W.I. 

Internal-Combustion  Locomotives  Ltd. — Private 
company.  Registered  May  1.  Capital  £40.000  in 
£1  shares.  To  adopt  an  agreement  with  Vickers 
Ltd.,  the  Variable  Speed '  Gea,r  Ltd.,  and  Sir 
Brodie  H.  Henderson,  to  carry  on  the  business 
indicated  by  the  title  and  that  of  mechanical  engi- 
neers, contractors,  manufacturers  of  and  dealers  in 
marhinory  and  apparatus  of  all  kinds,  etc.    Each  of 


the  above-mentioned  companies  and  Sir  Brodie  11. 
Henderson  may  appoint  two  directors.  The  first 
directors  are  :  Sir  Trevor  Dawson  and  Sir  James 
McKechnie  (appointed  by  Vickers  Ltd.),  and  Sir 
Vincent  Caillard  and  A.  Wilson  (appointed  by  the 
Variable  Speed  Gear  Ltd.).  Of  the  first  directors 
to  be  appointed  by  Sir  Brodie  H.  Hendei-son,  one  is 
to  be  himself  and  the  other  is  not  named.  Qualifi- 
cation one  share.  Remuneration  as  fixed  by  the 
company.  Solicitors  :  Liklaters  &  Paines,  2.  Bond 
Court,  E.C.4. 

Lennox  Manufacturing  Co.  Ltd. — Private  com- 
pany. Registered  in  Edinburgh,  May  3.  Capital 
£23,500  in  £1  shares  (6,000  preference  and  17,500 
ordinary).  To  carry  on  the  business  of  engineers, 
manufaeturers  and  suppliers  of  metal  furnishings, 
marine,  electrical,  water  supply,  mechanical  and 
general  engineers,  etc.  The  first  directors  are  :  D. 
Dunbar,  D.  J.  Dunbar  and  E.  A.  Dunbar.  Quali- 
fication £200.  Registered  office  :  Hardgate.  Dun- 
tocher.  Glasgow. 


MORTGAGES,  CHARGES  AND 
SATISFACTIONS. 

Fotherby  &  Co.  Ltd. —Mortgage  dated  April  11. 
1922,  to  secure  £1,500,  charged  on  Anchor  Foundry 
and  land  forming  site  thereof,  near  Kirkgate,  Wake- 
field. Holder  :  W.  J.  Fotherby,  Peterson  Road, 
Wakefield. 

North  Central  Wagon  Co.  Ltd. — Issue  on  April 
20,  1922,  of  £250  debentures,  part  of  a  series 
already  registered. 

Whitehead  Iron  &  Steel  Co.  Ltd. — Satisfaction  in 
full  on  April  18,  1922,  of  isecond  mortgage  deben- 
ture dated  August  6,  1908,  securing  £30,000. 

Scale,  Austen  &  Barnes  Ltd. — Satisfaction  in  full 
on  November  28.  1911.  of  charge  dated  September 
29,  1911,  securing  all  moneys  then  due  or  to  become 
due  from  company  to  bankers.  (Filed  April  28. 
1922.) 

Salterns  Ltd.— Issue  on  April  25,  1922,  of  £300 
debentures,  part  of  a  series  already  registered. 

Palmer  Foundry  Co.  Ltd. — Issue  on  March  28,  of 
£300,  and  on  April  6.  1922.  of  £1,000  debentures, 
parts  of  a  series  already  registered. 

Hicardo  &  Co.  (Engineers)  Ltd. — («)  Satisfaction 
in  full  on  April  6,  1922.  of  debentures,  dated 
December  1,  1920.  securing  £11,000:  (b)  also  parti- 
culars of  £11.000  debentures,  authorised  April  6, 
1922:  charged  on  the  company's  property,  present 
and  future,  inchiding  uncalled  capital,  subject  a* 
to  properties  known  as  Silverstream,  Kingston-on 
Sea,  and  Kingslea,  Lancing,  both  in  Sussex,  to 
certaii;  existing  mortgages  thereon. 

Whrtehead  Iron  &  Steel  Co.  Ltd. — Particulars  of 
£200,000  debentures  and  £8.000  second  debentures, 
authorised  April  12.  1922:  present  issues  £150,000 
and  £8,000  respectively:  charged  on  the  company's 
undertaking  and  properly,  present  and  future,  in- 
cluding uncalled  capital. 

J.  C.  Hastie  Ltd.— Debenture  dated  April  11. 
1922.  to  secure  £1,500,  charged  on  the  company's 
undertaking  and  property,  present  and  future, 
including  uncalled  capital.  Holder  :  Mi-s.  B.  Isaac. 
Park  House.  Glanmor  Cross.  Uplands,  Swansea. 


RECEIVERSHIPS 

(APPOINTMENT  OR  RELEASE). 
Coventry  Nut  and  Bolt  Manufacturing  Co.  Ltd. — 
M.  G.  Dadley.  of  16,  Hertford  Street,  Coventry, 
was  appointed  receiver  on  April  26.  1922,  under 
powers  contained  in  debenture  dated  January  14. 
1921. 

Controla  Engineering  Co.  Ltd. — F.  H.  Hudson, 
of  8.,  Newhall  Street,  Birmingham,  was  appointed 
receiver  on  May  2,  under  powers  contained  in  deben- 
ture dated  April  20,  1922. 

W.  Brearley  (Rochdale)  Ltd. — E.  Turner,  of 
Prudential  Chambers,  South  Parade,  Rochdale, 
ceased  to  act  as  receiver  or  manager  on  April  21. 
1922 
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BOARD  OF  TRADE  NOTES. 

[Abttraettd  from  the  Board  of  Trade  Journal.^ 

Toronto  Motor  Show. — A  motor  show  week  was 
recently  held  in  Toronto  under  the  auspices  of  the 
Toronto  Automobile  Trade  Association.  Each  dealer 
held  a  show  in  his  own  rooms.  While  the  "  Show 
Week"  method  of  introdmiu;,'  to  the  public  the 
new  models  is  deemed  an  exri'ili-nl  one  by  most  men 
in  the  motor  car  bus:nts.-;  hn  il  is  jiointed  out 
that  it  is  not  as  satisfiii  t..i  v,  tn.in  imuiy  jioints  of 
view,  as  a  centralised  display.  Pmlnily  15,000  or 
20,000  persons  took  advantage  of  thr  Iims'  invi- 
tation during  the  week,  but  no  (ine  dealer  has  a 
larger  visiting  list  llian  1,000.  Tlie  visitor,  there- 
fore, is  faced  with  tlie  pn.lileni  of  deciding  upon 
wliich  car  his  choice  falls  li<  lure  lie  see  s  I  lie  models, 
and,  as  a  rule,  he  visits  llir  -aU  s  luuiii  (if  that  car 
alone. 

Nbtiierlanps,- -Kleelrification  (Den  Ham)  :  The 
Municipal  Council  of  Den  I^am  (province  of  Overij- 
t.€i)  has  decided  to  proceed  with  the  electrification 
of  Den  Ham  and  Vroonislioop,  for  which  purpose  a 
loan  of  Gld.ll.'j,000  will  be  issued.  Coke  Factory 
(Heerlen)  :  A  coke  factory  will  be  built  in  the 
mining  district  of  Soutii-Limburg,  for  the  Maats- 
chappij  tot  Exploitatie  van  Lmihiirgsche  Steen- 
kolenmijnen  (director  of  the  tednueiil  department  : 
J.  G.  Dpiorthe.  Heerlen).  Tlie  wmk  will  be  carried 
out  under  their  own  sup.  rvi.-.nii.  Pump  Installation 
(Hengelo)  :  The  plan.s  fm  tne  liuildiiig  of  a  new 
pump  installation  nml  fui  (lie  extension  of  the 
Prise  d'Eau  of  the  \\  al  ei  w  n.  k.-;  m  Ijengelo  are  in 
the  hand.s  of  the  miinK  ipal  aieli  llret,  H.  W. 
Gijzen.  Te  work,  wlneh  lias  bieii  e.-limated  at 
nearly  Gld. 100,000,  will  be  started  within  a  few- 
months'  time. 


Steel  Industry  Development  Abroad. — Little  or 
no  change  in  the  operatiuns  .if  the  steel  industry  m 
Canada  in  recent  weeks  is  rt  |i.  ,tid  liy  the  president 
of  the  Algoma  Steel  Corpoi alien.  He  stated  that  at 
the  end  of  March  his  company's  works  were  operat- 
ing at  about  (10  pei'  cent  uf  capacity,  and  while 
there  were  no  new  oi  ilei  s  uf  iiiipertance  immediately 
in  sight,  he  had  exiieeiali.in  that  the  coming 
months  would  brini;  new  and  laii^er  business.  There 
was  a  distinct  impi  1 1\ cim  nl  in  leelint;.  he  added, 
among  steel  interests  iii  New  \'ork,  and  the 
impression  was  general  that  the  worst  had  been 
experienced  and  a  gradual  improvement  could  be 
anticipated.  The  Dominion  Alloy  Steel  Corporation 
Ltd.,  incorporated  under  the  Dominion  Companies 
Act,  with  an  authorised  capital  of  15,000,000  dols., 
will  establish  works  at  Sarnia,  Ontario,  and  under- 
take the  production  of  alloy  steel  in  Canada.  Con- 
struction of  works  capable  of  piuducing  50,000  tons 
annually  of  alloy  and  higli-carboned  steels  for  motor 
and  allied  manufacturers  will  be  undertaken  at 
once,  it  is  reported.  The  woik  will  be  financed  by 
the  sale  of  3,.500,000  dols.  8  per  cent  cumulative 
preference  stock  of  the  company.  It  is  understood 
that  of  this  amount  2,500,000  dols.  lias  been  under 
written  in  Detroit  and  Cleveland,  and  the  balance 
of  1,000,000  dols.  will  be  handled  in  Toronto  and 
^lontreal  by  a  syndicate  of  three  Canadian  invest- 
ment houses.  A  contract  for  8,500  tons  of  girder 
and  high  T-rails  has  been  placed  by  the  Toronto 
Transportation  Commission.  This  order  was  secured 
by  the  Toronto  office  of  a  United  States  mill.  The 
quantity  will  cover  most  of  the  Commission's  rail 
needs  for  the  sea,son.  Delivery  will  be  made  in 
1,000-ton  lots  at  intervals  as  required  until 
September. 

Progress  of  Wireless  in  Canada. — Tfie  annual 
rcfiort  of  tlie  Canadian  General  Electric  Co.  Ltd., 
Toronto,  for  1921,  stated  that:  "Some  time  ago 
an  arrangement  was  concluded  under  which  we 
granted  a  licence  to  the  Marconi  Telegraph  Co.  of 
Canada.  Ltd.  to  manufacture,  use,  and  sell  devices 
in  connection  with  wireless  telegraph  and  telephone 
operations;  the  patents  for  which  are  the  property 
of  our  company.  As  a  consideration  we  have 
received  a  considerable  portion  of  the  share  capital 
of  that  company.  The  Marconi  Wireless  Telegraph 
Co.  of  Great  Britain  is  interested  with  us  on  an 
tqual  share  basis  in  the  Canadian  company,  and  as 
it  is  expected  that  the  ne.xt  few  years  will  witness 
the  great  development  in  the  use  of  wireless  tele- 
graph and  teleplione  apparatus,  the  outcome  of 
tfiis  transaction  will  be  very  satisfa.ctory.  A  further 
arrangement  was  entered  into  under  which  we  took 
a  material  interest  in  the  Canadian  Eadio  Corpora- 
lion    Ltd..    of   Toronto,    controlling   tlie  Canadian 


ENGINEERING  WORLD. 

Independent  Telephone  Co.  Ltd.  This  company  is 
rapidly  developing  the  manufacture  and  distribution 
of  wired,  wireless  standard  telephone  and  automatic 
telephone  apparatus  under  the  Squier  and  De  Forest 
patents  which  it  owns  for  Canada." 


CONTRACTS  AND  TENDERS. 


Tenders  are  invited  for  the  installation  of  one 
4,000,000  Imperial  gallon  centrifugal  pump,  required 
by  the  city  of  Toronto.  These  are  to  be  presented 
by  June  13,  and  addressed  to  :  Commissioner  of 
\Vorks,  Department  of  Works,  Toronto.  In  view  of 
the  short  time  availa.ble  it  is  necessary  that  United 
Kingdom  firms  interested  should  send  their  tenders 
in  immediately,  but  the  Trade  Commissioner  has 
requested  the  authorities  to  extend  the  time,  if 
possible,  and  the  matter  is  under  consideration. 
(Reference  8()35/E.D. /E.G. (2). ) 

Armoured  Cable  for  Brussels. — Tenders  are 
invited  by  the  municipality  of  Saint  Gillos 
(lirussels)  for  the  supply  of:  (1)  About  4,000 
metres  of  armoured  cable  of  3  mm.  x  50  mm^,  for 
3-phase  current  at  5,000  volts  between  phases,  50 
cycles;  (2)  about  2,000  metres  of  armoured  telephone 
cable  of  2  mm.  x  1  mm'^. ;  (3)  all  the  necessary  acces- 
sories for  the  above.  Prices  must  be  quoted  in  Bel- 
gian francs,  and  local  representation  is  essential. 
Sealed  tenders  have  to  be  received  by  post  before  12 
noon  on  May  23.  Delivery  must  be  made  within  10 
weeks,  and  payment  will  be  made  within  CO  days 
of  receipt  of  goods.  A  deposit  of  5  per  cent  of  the 
tender  is  necessary.     (Reference  I5504/F.W. /E.G.) 


Tenders  for  Construction  of  Council  Chamber 
at  Lucknow. — The  Executive  Engineer  of  the 
Public  Works  Department,  Provincial  Division, 
Lucknow,  from  whom  particulars  may  be  obtained, 
invites  tenders,  by  June  10,  for  the  construction  of 
the  United  Provinces  Council  Chamber  at  Lucknow. 
-  Router. 

Tenders  for  Filter  Beds  in  India. — In  connec- 
lam  with  the  water  .sujiply  scheme  the  Calcutta 
t  I  ir|r  Jia  I  loll  inviles  tenders,  liy  August  1,  foi'  the 
construction  of  12  filter  beds  at  Pulta,  16  miles  from 
Calcutta.  The  approximate  total  area  will  be 
750,000  square  feet  with  a  capacity  of  35,000,000 
gal.  dailv. — Renter. 


Belgium  :  Tenders  Invited  for  Mooring  Rings. 
— The  Municipal  Authorities  of  Antwerp  are  invit- 
ing tenders  for  the  supply,  construction  and  instal- 
lation of  10  mooring  rings  of  various  types  required 
for  the  new  dry  dock  at  Quay  No.  61  of  the  Bassin 
Lefebvre.  Tenders  should  be  despatched  by  regis- 
tered post  addressed  to  Monsieur  le  Bourgmestre 
de  la  Ville  'Anvers,  I'Hotel  de  Ville  d'Anvers,  in 
time  to  reach  their  destination  by  noon  on  May  25. 
A  deposit  of  Fc.2,000  must  be  made  with  the  ten- 
der. The  specification  and  plan  relative  to  the  con- 
tract may  be  obtained  from  the  4th  Bureau  at  the 
Hotel  de  Ville.  The  price  of  the  specification  is 
Fc.l  50c.  One  copy  of  the  specification,  in  French 
and  Flemish,  has  been  received  and  may  be  seen, 
together  with  the  plan,  by  firms  interested  at  the 
Department  of  Overseas  Trade,  35,  Old  Queen 
Street  (Room  49),  until  May  18.  after  which  date 
the  documents  will  become  available  for  loan  in 
order  of  application  to  those  firms  in  the  provinces 
who  may  be  unable  to  inspect  them  in  London. 
(Reference  15501 /F.W. /E.G.) 


Steel  Transmission  Line  Towers. — H.M.  Trade 
Commissioner  in  New  Zealand  reports  that  tenders 
are  invited  for  the  supply  and  delivery  ex  ship's 
slings  Lyttelton,  New  Zealand,  of  eight  galvanised 
steel  transmission  line  towers,  complete  with  cross- 
arms,  stubs  and  all  accessories  in  connection  with 
the  Lake  Coleridge  electric  suppJy  scheme.  Sealed 
tenders  on  the  proper  forms,  accompanied  by  a 
deposit  of  £50,  will  be  received  by  the  Secretary, 
Public  Works  Tender  Board,  Clovernment  Buildings, 
Wellington,  New  Zealand,  not  later  than  noon  on 
July  11  next.  A  copy  of  the  conditions  of  tender, 
tender  form,  specification  and  blue  print  of  the 
towers  can  be  seen  by  United  Kingdom  firms 
interested  on  application  at  the  Depaitment  of  Over- 
seas Trade  (Room  49),  35,  Old  Queen  Street, 
London,  S.W.I.  A  second  set  is  available  for  loan 
to  firms  in  the  provinces  who  are  unable  to  arrange 
to  in.ipect  the  documents  in  London.  (Reference 
D  O  T.  84481  E.D./P.N.) 


MAY  20,  1922 

ELECTRICITY    AND    ENGINEERING  IN 
AUSTRALIA. 

Many  new  tenders  in  Australia  and  New  Zealai 
for  the  supply  of  electrical,  engineering  and  tran 
port  material  are  now  open.  The  closing  dates  a 
in  several  instances  many  months  ahead. 

Tenders,  closing  on  .July  8,  are  invited  by  tl 
New  Zealand  Public  Works  Board  for  the  supp 
of  eight  steel  transmission-line  towers,  while  tl 
same  body  will  receive  tenders,  up  till  July  4,  f. 
the  supply  of  transformers.  In  addition,  tende 
are  being  called  for  the  supply  of  automatic  da 
and  sluice  gates  up  till  August  22,  and  plans  m< 
be  seen  at  the  office  of  the  New  Zealand  Hif 
Commissioner,  London. 

The  State  Electricity  Commission  of  Victoria 
inviting  applications  for  the  supply  of  five  surfa 
feed- water  lieaters,  two  of  2,250  square  feet  surfa 
and  three  of  1,450  square  feet  surface:  12  fee 
water  evaporators,  preferably  of  the  marine  typ 
supplied  with  steam  at  40  lb.  per  square  inch, 
operate  in  groups  and  multiple  effect,  four  effee 
producing  12,500  lb.  per  hour.  Heaters  and  co 
denisors  are  to  be  of  the  tubular  type,  preferab 
horizontal  and  cylindrical.  Delivery  is  requiri 
f.o.r.  iNlorwell  (Vic),  and  tenders  liose  i 
September  1. 

A  representative  of  the  McClintic-Marshall  C 
of  Pottstown,  Penn.,  U.S.A.,  arrived  in  Sydn 
towards  the  end  of  last  month  in  connection  wi 
the  calling  of  tenders  for  the  erection  of  a  ste 
bridge  across  Sydney  harbour.  The  visitor  has  pa 
a  compliment  to  the  Public  Works  Department 
Sydney  on  the  manner  in  which  the  plans  m 
specifications  for  the  structure  have  been  prepare 

The    Victorian    Government    has    accepted  tl 
tender  of  a  Melbourne  firm  for  the  supply  ai 
erection  of  refrigerating  machinery  for  the  Gover 
ment  cool  stores  at  the  Victoria  Dock,  the  pri 
being  £6,726,  and  has  approved  the  purchase  fro 
J.  M.   Henderson  &  Co.,  of  Aberdeen,    of  thr 
oveiiieaii  travelling  cranes,  a  10-ton  3  motor,  60  t' 
4  motor,  and  a  7j-ton  single  motor,  all  electritai 
driven,  with  spans  of  37ft.,  63ft.,  and  17ft.  tii 
The  contract  price  is  £9,779,  with  a  further  pa 
ment  of  £15  per  week  for  the  services  of  a  repi 
sentative    in     erecting    the     machinery.  T 
Melbourne  newspapers  have  each  placed  an  or 
in  Wolverhampton  for  a  131  kw.,  direct-coupl 
3-wire  generator,  with  static  balancer,  275  revol 
tions  per  minute,  suitable  for  coupling  to  a  Die 
engine.    Two  electric- diiven  hoists  have  been  pii 
chased  locally  by  the  Electricity  Commission 
£670,  and  the  Railways  Department  has  acqmr 
accumulator   cells,    145  amp. -hour  capacity, 
accessories  in  sets  of  12  cells,  at  £80  3s.  7d. 
set. 

The  Dunedin  Citv  Council  confidently  anticipa 
that   the  whole  of"  the  £200,000  6  per  cent 
which  it  requires  will  be  subscribed  by  September 
the  closing  date.    The  money  will  be  devoted  to 
purchase  and   installation    of    a    new  3,000 
generator  at  Waipori.    The  Auckland  City  Coun 
has  concluded  an  agreement  with  the  Minister 
Public  Works,  under  which  it  agrees  to  purch 
the  whole  of  its  electric  requirements  from 
Government,     when     power     from  Arapuni 
available,  and  guarantees  to  pay  the  departm 
£105,000  per  annum,    representing    the  price 
15,000  k.w.    The  Government,  on  its  part,  und 
takes  to  commence  work  at  Arapuni  forthwith, 
to  deliver  power  in  bulk  to  the  Power  Board 
April  1,  1928. 

The  Sydney  City  Council  is  spending  a  sum 
over  £.500,000  in  making  additions  to  its  po 
house  for  the  purpose  of  meeting  the  requirem 
of  the  metropolitan  area  up  to  the  end  of  1 
After  1925  a  new  power  station  will  be  requir 
and  it  is  estimated  that  an  initial  outlav 
£1,000,000  will  be  involved. 

News  from  Western  Australia  states  that 
electric-transmission  system  in  Perth  and  the 
rounding  districts  has  been  extended  to  points 
miles  distant,  and  it  is  hoped  soon    to  effett 
further  increase  to  20  miles.    This  would  enable 
number  of  landholders  to  undertake  electric  pun 
ing  in  the  dry  season.       Preparations  have  b( 
made  for  (he  installation  of  a  new  tui'bo-generat! 
which  will  enable  the  power  station  to  meet 
demands  for  some  years.      Power  is  generated 
the  use  of  non-clinker  coal  from  enormous  depo 
150  miles  away.    The  general  manager  of  the  C 
of  Perth  Electricity  Department   reports  that 
change  over  from  direct  to  alternating  current 
effect<>d  in  June  last  at  a  cost  of  £119.011. 
declares  that  the  load  on  some  of  the  transfortn 
is  becoming  heavy,  and  additional  equipment 
soon  be  needed.       The   department   earned  a 
l)rofit  of  £21.939  la-st  year.— Renter. 
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THE  MARKETS. 


EXTRUDED  BRASS  ROD  PRICES. 

May  ITith,  1922. 

IcKechnie  Bros.  Ltd.,  Uottoii  Park  Street,  Bir- 
ligham,  state  tliat  the  basis  price  to  date  for  Brass 

Is  is  (jd.  per  pound.  Prices  foi-  Special  Alloys  in 
'Is  and  Ingots  will  lie  quot  d  on  application. 


May  15th,  1922. 
I.  Joseph  intimates  under  to-day's  date  that  he  is 
'luyer  of   Non-ferrous  Scrap  Metals  at  the  under- 
itioned  appi  oximate  prices  pei-  ton  :  — 

@  per  ton. 

New  aluminium  cuttings  £60    0  0 

General  collected  scrap  brass   29    0  0 

Clean  copper   53    0  0 

Braziery  copper    4:!    0  0 

Gunmetal    3H    0  0 

J  Old  lead,  l«gs  usual  draft   21    0  0 

(All    metal    carted    free  in 
London  area.) 

i  Tea  lead                                            19  0  0 

Old  zinc                                           16  0  0 

Hollow  pewter                                 120  0  0 

Shaped  black  pewter                           70  0  0 

can  supply  solder  as  follows: — 

@  per  i;on. 

Plumbers',  in  bar  or  strip  fin  ru  £75  0  0 

I  Tiumans'                                           9:>  0  0 

Blowpipe                                          105  0  0 

ill  prices  based  on  day  of  delivery  of  the  metal 
(esa  otherwise  arianged. 


MARKET  REPORTS. 

.  OILS,  &c. 

'iubricating  Oils. — There  is  ;i  gidwing  feeling  that 
'ide    ndvaiiccs    may    be    o.xpected,    despite  the 
reasino-  st'n-ks  of  crude.     Shipment  prices  have 
ranced,  especially  on  all  grades  of  cylinder  stocks, 
ich  is  no  doubt   due  to   the  beginning  of  the 
!  nand  for  motor  lubricanfs.     S]iot  prices  remain 
-hanged.    Pales,  £1:1  10s.  m  £24  10s.:  leds.  £1H 
£30;  dark  cylinders,   £17  lo  £35  10s.;  liltered 
tinders,  £22  to  £40;  blacks,  £8  to  £19;  all  e.x 
[arf,  London,  less  2^  per  cent  discount,  prompt 
!  ivery.     Shipment  prices  on  ajjplication.  Soluble 
I',  £22  10s. 

i-Tuel  Oil.— 905/10  gravity,  £5  per  ton:  950 
Livity,  £3  12s.  6d.  per  ton:  both  ex  tank,  net 
|ih.  Delivered  in  bulk  by  tank  wagon.  10s.  per 
U  extra. 

[■Paraffin  Wax  and  Scale.— Market  steadv.  118/20 
y.  Fa.h..  2id.  ;  123/25  deg.  Fali..  2i,d.  :  125/30  deg. 
^'h.,  2|d.  ;  130/35  deg.  Fah..  2Jd. :  135/40  deg. 
h.,  3^d.:  140/45  deg.  Fah.,  4|d.  ;  London  and 
I'^erpool.  Paraffin  scale  niai'ket  firm  and  supjilies 
nrt  for  forward  shipment.  We  ()iiote  ]22/l'4  deg, 
|h.,  l|d.  ;  s)iot.  If.  May,  June.  July  sliipnii  iil, 

[Petroleum  Oils. — Water  white,  Is.  6d.  ;  .slandard 
tiite.  Is.  5d.,  in  barrels  net.  We  have  a  limited 
-antity  of  water  white  at   Is.  3d.  and  standard 

lite  is.  2d.  300  deg.  high  test  oil  Is.  O^d.,  less 
j  per  cent   discount,  barrels  included,   ex  wliarf, 

iidon. 

•  White  Oils. — Special  No.  1  while  oil,  in  course  of 
I  pment,  £43  10s.:  No.   1   white  oil,  £39,  uut  of 

ick;  No.  1a  half  white  oil.  £30:  all  ex  wharf, 
!ndon,  in  drums  fi-ee.    No.  2  half  white  oil,  £32. 

barrels  free,  nil  net  cash. 

jAilimal  Oils.  — Nealsfii'il  oil.  English.  5s.  3d,; 
i  uth  American,  undej'  1  |)ei  ceiil  f.f.a..  5s.  7id., 
L  wharf,  London.  English  lai  d  •■•A.  (i2s,  to  74«.  : 
f  in  harrels  net.  Pale  horse  nil,  small  lots  only, 
y-.  per  cwt.  net,  delivered. 

pastor  Oil. — Strong  on  the  advance  in  castor 
I ;d.    English:  Pharmaceutical.  57s.:  firsts,  52s.: 

;onds,  50s. ;  ex  mills.  Hull,  barrels  included.  We 
|lld  stock  in  London  at  3s.  per  cwt.  extra.  Less 
j  an  l-ton  lots.  Is.  per  cwt.  extra.  French  pliar- 
iiceutical,  tiOs.  in  barrels,  (j3s.  in  caises,  London: 
I  adras    Coast    castoi'    oil.    May /.June  shipment. 

s.  6d.  c.i.f.'  London,  46s.  c.i.f.  Liverpool,  baii-els 
[eluded,  la.tiding  weights.    All  nel  eiisli. 

[Linseed  Gil— Market  closes  sternly  after  a  steady 
^Ivance  since  last  advice.  Londim  s|)i)t,  45s.  3d.; 
t  ay,    45s.:    ^Ma.v/ August,    42s.    tid.  ;  September/ 

?cember.  39s. :  Hull,  spot,  44s.  Gd. ;  May,  44s.  3d.  ; 

ay/ August, '423.  ;  July /December,  38s  9d. 

Palm  Oil. — Quiet.  Lagos,  34s.  fid.;  other  grades 
"im  31s.  fid.-  l-o  38s..  spot,  Liverpool, 


ENrUNEERINO  WORLD. 

Rosin,  -i^niirieaii  B,  13s.  fid.;  F(!.  I3s.  9d.;  MN' . 
15s.  (id.:  \V(!.  18s.  nd.  :  Frorirli  FO ,  i;-(s.  :  WW, 
17s.  fid. 

Tallow.— At  tfie  aucticjn  on  .\Ja,y  10,  (590  casks 
were  offered  and  1(57  sold  at  last  week's 
jjrices.  Australian  mixed,  36s.  6d.  to  40s,  :  beef, 
.•^tls.  (mI.  to  42s.  6d. ;  mutton,  37s.  Gd.  to  43s. 

Tnrjjeidine.— Prices  lower  for  sjiot  American. 
Fl.Uiuvs  fiillv  steadv.     .\iimtu  iii  78s.;  Mav, 

78s.;  May/June.  73.s.  ;  Jh1,\  /  !).>  nnhi-i',  61s.  9d. 

Arthur  P>rown  &  Co.  Ltd.  . 


NEW  YORK  METAL  MARKET. 

The  latest  quotations  on  the  metal  market  are  ; — 

Dols.  per  ton. 

fiMii.     No.    2    American  Nortiiern 

Foundry    23.00 1<3  24.00 

Cents  per  lb. 

Tin,  spot    30.75 

/inc.  East  St.  Louis   5.15 

Copper,    Electrolytic,    spot    13^ 

Coppi')',   Electrolytic,   futures    13^ 

— Renter. 


SYDNEY  HARDWARE  MARKET. 

On    the    Sydney    hardware    market    there    is  a 

brighter  tone.    The  quotations  are  ;  — 

Fencing  wire  : —  Per  ton, 

Australian  black,  No,  8  gauge   £22  15  0 

Australian  black,  No.  10  gauge    23  15  0 

American  galvanised.  No.  8  gauge    25  15  0 

American  galvanised.  No,  10  gauge  ,.,    28    0  0 

Barbed  wire  ; —  Per  ton. 

Australian  galvanised,  12^  gauge    £41    0  0 

American  galvanised.  12  gauge    33    0  0 

Galvanised  iron  : —  Per  ton. 

English  corrugated,  26  gauge   0  0 

English  plain,  26  gauge    38    2  C 

Per  mile. 

Rabbit-proof   netting   £67  15  0 

Per  ton. 

Sheet  lead,  in  full  rolls    37    0  0 

Bar  iron    23  10  0 

Shoeing  steel    24  10  0 

Steel  plates   24    0  0 

Steel  sheets    32  10  0 

Tinplates,  British,  per  double  box    3    2  6 

— Reuter. 


BRUSSELS  IRON  AND  STEEL  MARKET. 

There  have  been  no  important  changes  on  tlie 
Belgia.n  iron  and  steel  market,  but  prices  are 
becoming  more  and  more  stabilised.  Producers  are 
lesisting  any  accentuation  of  the  fall  in  prices,  and 
it  seems  likely  that  they  will  succeed.  liuyers  are 
still  reserved  and  are  only  covering  daily  require- 
ments. 

In  pig  iron  and  half-manufactured  products  the 

■-fn'iiy  is  maintained.       During  the   last  few 

days  increasing  competition  ori '  the  part  of  Great 
Britain  in  the  section  of  sheet  iron  departments  has 
been  noted. 

On  the  steel  market  there  is  more  resistance 
owing  to  a  decrease  in  the  Luxemburg  competition. 

As  a  whole  the  market  is  still  undecided,  but 
there  is  a  tendency  towards  improvement. 

The  following  are  among  the  latest  quotations 
for  large  (piantities  for  the  interior  free  on  truck  : — 

Francs. 

Commercial  bars    400-410 

Small  angles    400-410 

Sliet'ts,  Thomas,  5  mm.  and  over    460-405 

Sheets.  TiKimns.  3  mm   480-490 

Sheets,  Thomas,  polished    900-950 

Sheet*,  Thomas,  galvanised    1,200-1.300 

Rails   400-425 

Steel,  Siemens  Martin,  extra  soft    560-580 

— Reuter. 


THE  LONDON  IRON  AND  STEEL  EXCHANGE. 

Some  improvement  in  the  condition  of  the  iron 
and  stoel  trades  has  been  noticeable  of  late,  and  this 
was  reflected  at  the  weakly  meeting  of  the  London 
Iron  iiiid  steel  Exchange  on  Tuesday.  The  contiuu- 
anec  of  tlie  etigineei's'  dispute  is  the  most  disappoint- 
ing foatme  (if  the  situation,  as  it  is  retarding  the 
reeiiverv  of  tr.-ide  :it  a  moment  when  pi(iS|iei-ts  seem 
more  em  niiiM-iiiL,  than  for  some  time.  The  reduc- 
tiun;  PI  till  rail\va,v  freight  rates,  whilst  they  are 
not  isufficient  probably  to  lead  to  lower  pi-ices,  will 
afford  manufacturers  some  assistance  in  reducing 
costs,  and  in  some  cases  may  provide  interesting 
.situations  hv  reducing  railway  freights  to  pointy; 


n\  which  eoiupelition  with  waler  freighls  i.s  possible. 
Thi.s  applies  pa.rtiriilarly  to  some  of  ijhe  pig  iron 
producing  districts,  and  to  .some,  extent  also  to  the 
movement  of  st  ini  Tini-shed  material.  The  North- 
Ea.st  Coast  ni,i]iiit;n  i  nrers,  however,  will  still  find,  ii 
difficult  to  c(jnipi  i.  m  ihe  inland  markets  with  dis- 
tricts more  favourably  situated,  owing  to  the  rela- 
tively high  freight  charges.  The  enquiry  for  pig 
iron  from  overseas  markets  is  expanding,  and 
although  stocks. are  said  to  be  accumula.ting  in  one 
or  two  districts,  the  fact  that  the  number  of  fur- 
naces in  blast  shows  little  decrease  on  account  of 
the  engineers'  dispute  is  an  encouraging  feature. 
The  recent  price  advances  by  British  manufac- 
turers of  certain  descriptions  of  semi-finished 
material  appears  to  have  stimulated  Continental 
producers  to  efforts  to  regain  the  footing  in  the 
home  market  which  they  lost  some  months  ago. 
Already  sales  have  been  made  of  material  produced 
in  France  at  a  figure  under  the  British  manufac- 
turers' present  price.  The  demand  for  finished 
material  remains  quiet,  but  there  has  been  a  steady 
trade  pa -siii^  of  late  with  various  export  markets,  and 
hone-  nMiiiitaeturers  will  experience  some  assistance 
in  this  department  from  the  railway  rate  reductions. 
The  relief  afforded  by  the  lower  rates  is,  in  fact, 
more  marked  in  the  case  of  finished  materials  than 
in  any  other  descriptions  of  steel,  and  has  long  been 
pressed  for  by  the  British  producers. 


NOTICES  OF  MEETINGS. 

THE  JUNSOR   INSTITUTION   OF  ENGINEERS. 

London  ;  A  meeting  will  be  held  at  the  Caxton 
Hall,  on  May  26,  at  8  p.m.  A  lecturette  wiU  be 
given  by  Mr.  J.  Cameron  Rennie  on  "Engineering 
Appointments  and  How  to  Get  Them." 


Prosi'ects  for  .Machinery  in  Thrace. — There 
should  be  good  opportunities  for  the  introduction  of 
agiienlf nra.l  jnachinery  into  Thrace  when  political 
conditions  become  stabilised.  This  district  has  a 
very  rich  soil,  but  farming  up  to  the  present  time 
has  been  done  for  the  niost  part  in  a  very  primitive 
manner.  Crops  have  been  limited  and  of  an  inferior 
quality.  With  the  introduction  of  modern  farming 
)nachinery,  the  output  will  be  greatly  increased  and 
the  quality  much  better  than  heretofore. 


Iron  Output  Increased. — The  production  of  pig 
iron  in  the  United  Kingdom  during  April  amounted 
to  394,300  tons— 4,500 'tons  more  than  the  March 
outi^nt.  This  figure  compares  with  an  average  of 
6691500  tons  monthlv  in  1920  and  855,000  tons 
monthly  in  1913.  The  production  included  152,900 
tons  of  hematite.  124,700  tons  basic,  80,800  tons 
foundry,  and  16,700  tons  forge  pig  iron.  Furnaces 
in  blast  at  the  end  of  April  numbered  112,  com- 
pared with  107  at  the  end  of  March  and  an  average 
of  284  in  1920.  The  production  of  steel  ingots  and 
castings  dropned  in  April  to  404,200  tons  from 
549,400  t{)ns  "in  March. 


Southampton  Dock  Scheme. — The  London  and 
South-Western  Railway  Co.  have  submitted  to  the 
Southampton  Corporation  plans  of  a  •  great  dock 
scheme  which,  if  sanctioned  and  carried  to  com- 
pletion, will,  it  is  said,  make  Southampton  the 
finest  port  in  the  world.  The  company  are  seeking 
powers  to  build  a  line  of  piers  such  as  New  Yoi'k 
possesses,  and  one  or  two  dry  docks  capable  of 
giving  accommodation  to  the  largest  vessels  afloat. 
The  total  length  will  be  approxiniaf elv  two  miles. 
The  scheme  will  cost  some  millions,  and  will  take 
many  years  to  complete. 


Imports  ok  Iron  and  Steel  into  British  India. 
— Imports  of  iron  and  steel  into  British  India  in 
December,  1921,  amounted  to  46,510  gross  tons, 
a  decline  of  4.464  tons  from  the  December  imports 
in  1920.  Substantial  increases  in  importation  of 
corrugated  and  plain  galvanised  sheets  and  plates, 
steel  bars  and  channels  and  pig  iron  are  noted.  The 
pi'incipal  losses  occurred  in  beams,  pillars,  girders 
and  bridgework,  sheets  and  plates,  not  galvanised  or 
tiruied,  tinned  sheets  and  plates,  and  wrought  tubes, 
pines  and- fittings  which,  in  nmst  instances,  can- 
celled the  advances  made  in  1920  and  brought  ihe 
1921  tonnages  nearer  those  of  1919.  During  1921, 
imports  of  iron  and  steel  into  India,  totalled  513.592 
tons.  Great  Britain  supplied  the  bulk  of  every  pro- 
duct, with  three  exceptions,  the  United  States 
furnishing  most  of  the  wrought  tubes;  pipes  and 
fittings,  and  Belgium  leading  in  steel  bars  and 
channels  and  wire  nails, 
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The  5-TON  Strakkr-Sqx'ire  Cha,ssis.  (The 
Automohile  Engineer,  May  1,  1922.) 

xllthougli  the  chassis  weighs  only  about 
3^  tons,  it  gives  an  impression  of  great 
strength,  well  up  to  its  rated  capacity  of 
5  tons  net  load.  Though  it  has  manv 
original  features,  there  is  nothing  freakish 
in  the  design,  while  manufacturing",  and 
in  particular,  assembly,  costs  have  been 
kept  well  in  mind.  The  manner  in  which 
the  engine  and  gearbox  are  built  up  of 
small  units  which  can  be  assembled 
separately  and  aftei-wards  put  together 
with  the  minimum  of  adjustment,  is  com- 
mendable. Such  design  assists  manufac- 
ture very  considerably  in  times  when  there 
may  be  temporary  shortage  of  certain 
parts,  as  the  assembly  stafp  can  be  concen- 
trated on  those  units  for  which  eveiythingi 
is  well  forward. 

Accessibility  would  seem  to  have  been 
well  studied,  though  a  point  which  might 
be  criticised  is  the  necessity  for  sliding 
back  the  gearbox  to  dismantle  the  clutch. 
This  operation,  however,  can  be  performed 
sing'le-handed  in  a  short  time,  and  the 
arrang'ement  is  better  than  the  unit  engine 
and  geai-ibox  system,  in  which  the  removal 
of  the  gearbox  requires  lifting'  tackle  and 
at  least  two  men,  while  with  a  heaw  gear- 
box there  is  always  the  danger  of  damag- 
ing the  spig'ot  bearing  or  the  clutch  centre 
should  the  crane  slip. 

Among  the  many  original  features,  the 
ball-iointing  of  the  spring  ends  appears 
particularly  sound.  Not  the  least  merit 
of  the  system  is  tliat  it  leaves  the  desi<TTier 
free  to  employ  wide  springs  without  beinr-.- 
troubled  with  excessive  twistiii"  strains  in 
the  upner  leaves,  tending  tn  "  bell- 
mouth  "  the  sharkle-jiin  bushes  and 
separate  the  ed.ges  of  ihe  leaves,  allowing 
mud  and  dust  to  enter. 

When  associated,  as  in  this  case,  with 
very  wide  rear  springs  fully  capable  of 
taking  the  lateral  strains  as  single  canti- 
levers, there  is  much  to  be  said  in  favour 
of  allowing  the  back  ends  of  the  snrinffs 
free  lateral  play. ,  The  excessive  end-plav 
which  develops  in  the  rear  shackles  of 
many  live-axle  vehicles  is  evidence  of 
forces  which  cannot  be  anything  but  detri- 
mental to  the  life  and  comfortable  riding 
of  the  vehicle. 

8o.\iK  PoiNT.s  Affecting  the  Constkuc- 
TioN  AND  Maintenance  of  Doukt,e 
Bottoms.     By  J.  L.  Adam.  (The 
ShiphuilrJer,  May.  1922.) 
The  importance  of  adequate  ventilation 
of  double  bottoms  has  not  yet  been  sener- 
ally  realised.    If  6  in.  diameter  vetilators 
were  fitted  at  the  corners  of  each  tank  in 
place    of    the    usual    2^  in.    pipe,  such 
obstruction  in  the  cargo  space  and  extra 
cost  as  may  be  involved  are  negligible  in 
comparison  with  the  prolongation  of  the 
lifetime  of  the  steelwork  in  tlie  tank. 

Corrosion  is  the  great  and  persistent 
enemy  of  the  double-bottom  structiire, 
and  every  effort  should  be  made  to 
encourage  those   factors  wlnCb   tend  In- 


wards decreasing  the  rate  of  corrosion. 
This  points  to  structural  designs  which 
provide  the  requisite  strength  of  struc- 
ture Avith  a  minimum  surface  of  plating  in 
floors  and  longitudinals,  which  utilise 
materials  in  the  forms  least  liable  to 
effects  of  corrosion  [i.e.,  bulb  sections  as 
opposed  to  all  sections  having  exposed 
sharp  edges),  and  which  also  provide  the 
greatest  possible  facilities  for  inspection, 
repair,  drainage,  and,  last  but  not  least, 
ventilation. 


Electric  Vehicles  in  the  United 
States.  (Tlie  Electrical  Berieir, 
May  5,  1922.) 

The  electric  vehicle  has  become  an 
economic  factor  in  the  business  life  of 
America.  When  the  high  cost  of  haulage 
and  delivery  in  large  cities  is  analysed,  it 
becomes  more  readily  observable  that  the 
most  conseivative  business  organisatioiLs, 
to  which  reliable  transpoit  at  the  lowest 
cost  is  of  vital  importance,  are  consistent 
users  of  electric  vehicles.  As  one  of  many 
examples  that  could  be  given,  the 
American  Railway  Express  Co.  may  be 
cited.  It  was  in-June,  1908,  that  the  firm 
bought  its  first  electric  vehicle ;  a  few 
weeks  ago  it  enlarged  its  fleet  by  the  pur- 
chase of  106  more.  The  company  oper- 
ates now  1,426  vehicles,  and  its  sole  busi- 
ness is  transportation.  In  addition  to  the 
repeat  orders  which  prove  the  satisfaction 
and  economy  that  have  resulted  from  the 
initial  orders  placed  years  ago,  it  should 
at  least  be  of  interest  to  know  that  there 
are  electric  vehicles  in  continuous  daily 
service,  12,  18,  20,  and  even  24  years  old  ; 
there  are  about  1,000  in  New  York  City 
which  have  been  11  years  in  servic^e. 

Why  this  type  of  vehicle  possesses  so 
long  a  life  is  easily  explained  by  its 
simple,  robust  construction ;  its  speed, 
while  adeciuate  for  city  traffic,  is  not  a  con- 
tributing factor  to  large  maintenance  and 
repair  expenses  ;  lower  insurance  rates  ;  no 
energy  consumption  when  standing-  idle  ; 
extremely  low  depreciation ;  longer  life 
of  tyres ;  the  most  economical  and  cheap 
form  of  power  (it  is  said  that  the  tyre  cost 
of  a  light  electric  truck  is  less  than  that 
of  keeping  a  single  horse  in  shoes,  and 
that  electricity  costs  less  than  food  for  a 
single  horse  doing  the  same  work)  are  a 
few  of  the  many  features  of  the  electric 
truck  that  make  the  cost  per  mile,  ton- 
mile,  or  ton  hauled  the  lowest  of  any 
known  method  of  transport. 


REVIEWS. 


'I'hk  Directory  of  Inst  rance  Bhokf.us. 
Cawley's  Publicity  Service,  11,  Queen 
Victoria  Street,  London,  E.C'.4.  5s. 
This  is  the  first  directory  of  its  kind  to 
be  publislied.  and  as  insurance  is  of  uni- 
v(^rsal  interest  nowadays  it  ought  to  have 
a  good  sale.    The  profession  (if  iiLsuranco 
broker  has  become  recognised  as  one  of 
irreat  importance  to  the  community.  The 
Corporation   of    Insurance    Brokers  was 
established  in  1906  and  received  incorpora- 


tion in  1910.  International  congresses 
held  periodically. 

Like  all  first  editions  of  directories 
volume  before  us,  while  thoroughly 
viceable,  is  not  complete,  and  future 
tions  will  probably  be  modified  consu 
ably.    The  book,  in  addition  to  a  list 
insurance    brokers    associations  and 
directory  of  brokers,  contains  a  com 
hensive  article  on  "  Insurance  to-da 
and  a  very  useful  article  entitled  ' 
Insurance  Brokers'  Work :   How  Cli 
Benefit."     Other  chapters  deal  with 
commercial  uses  of  life  assurances, 
comprehensive  policy,   credit  insurar 
and  licence  insurance. 


Boiler  House  Management.    By  J) 
Brownlie,      B.Sc.(Lond.),  F. 
A.I.Mech.E.      The     South  W 
Institute     of     Engineers,  Car 
7s.  6d.  net. 

This  is  a  reprint  of  a  lectuie  which 
Brownlie  delivered  to  the  South  W 
Institute  last  November,  and  of  w 
we  published  an  abstract  in  our  colu 
at  that  time.    In  addition  to  the  lec 
the  full  discussion  is  given,  and  also 
Brownlie 's  reply.      The  whole  make 
volume  of  some  120  pages.    The  su 
is  treated  under  the  following'  heads 
Types  of  boilers  with  their  relative  ad 
tages  and  disadvantages ;  (2)  mecha 
stoking";  (3)  economisers  and  feed-heatj 
(4)  superheatei's ;  (5)  forced  and  indi 
draught;  (6)  auxiliaiv  machinery,  inc 
ing   conveyors,    feed-water  pumps, 
Mr.  Brownlie  deals  very  exhaustively  " 
the  subject. 


A  TEN  YEARS'  TRUCE. 

( Co7itlnned  from  page  2.^. J 

son  and  Mi'.  J.  II.  Clynes  have  repeatJ 
and  emphatically  expressed  themsa 
as  being  in  favour  of  some  such  b| 
Parliament  has  no  time  to  deal  adequa 
with  the  many  important  industrial  n 
lems  which  require  solution,  and  if  rtl 
important  measui-es  towards  economic 
covei-y  are  to  be  evolved,  they  must  (J 
from  those  who  are  intimately  and  din 
associated  with  industi'y.  The  politicl 
are  not  always  concerned  so  much  1 
the  merits  of  a  cause  as  to  stealing"  4 
party  advantage.  Whitley  Councils  w| 
have  been  set  up  througliout  the  coul 
could  very  well  form  an  important  adjj 
to  an  Industrial  Parliament,  and  the  i 
of  the  Association  of  Industrial  Ooul 
and  Interim  Reconstruction  ComuiitI 
which  has  endeavoured  to  co-ordinat« 
activities  of  the  councils  as  a  wholej 
not  received  the  publicity  it  desel 
Some  such  body  as  the  Alliauct 
Mmjjloyers  and  Employed  should  If 
togethei-  men  of  inflnence  like  Sir  ('hi 
^lacara.  Mi-.  Sidney  Pascall,  and  «| 
tai'-sceing-  employers  of  labour,  I 
together  with  ihv  leading  repre.sentajp 
of  the  labour  movement,  could  rei| 
evolve  the  prai'tical  details  of  a  schi 
The  path  to  industrial  peace  may  | 
much  It^ss  thorny  one  than  some  am 
pate.    The  first  essential  is  the  will.  I 
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ROAD. 

Alcohol  Fuel  Research. 

Space  liijiilations  prevented  u.s  last 
week  from  publishing-  more  than  a  brief 
resume  of  the  work  of  the  Empire  Motor 
Fuels  Committee  of  the  Imperial  Motor 
Transport  Council  which  recently  issued 
an  interim  report  of  the  engineering  sub- 
conimittce.  The  subject  is  of  such  extra- 
ordinaiy  interest,  even  if  the  conclusions 
arrived  at  have  to  be  interpieted  in  the 
light  of  the  fuller  knowledge  which  will 
be  obtainable  from  the  ccniiplete  reports, 
that  we  give  below  a  full  abstract  of  the 
report.  Dr.  W.  R.  Ormondy  is  chairman 
of  the  engineering  sub-committee  which 
conducted  the  scientific  investigation  of 
the  behavioui-  of  alcohol  in  internal-com- 
bustion engines.  The  report  was  referred 
to  the  committee  of  the  council  of  the 
Department  of  Scientific  and  Industrial 
Research,  which  committee  makes  a  grant 
to  this  branch  of  the  Empire  Motor  Fuel 
Committee's  work. 

It  was  decided  that  a  complete  range  of 
experiments  should  be  carried  out  with  95 
volumes  per  cent  alcohol,  as  this  was  the 
strongest  alcohol  pioduced  in  commerce 
by  the  patent  still.  Through,  the  kind- 
ness of  the  Asiatic  Petroleum  Co.,  the 
committee  was  allowed  to  make  iise  of  the 
Ricardo  variable  compression  engine 
which  had  been  designed  and  built  for  that 
company. 

Scope  of  Tests. 

The  report  states  that  the  experiments 
which  it  was  decided  to  carry  out  with  95 
volumes  per  cent  alcohol  were  divided  into 
four  series  :  — 

Series  1  :  Tests  for  power  output  and 
consumption  over  the  complete  available 
range  of  mixtuie  strength  with  open 
throttle  at  four  different  piston  speeds 
from  800  ft.  to  2,000ft.  per  minute  and  at 
compression  ratios  of  :j  8-1  and  7-1,  with 
constant  heat  to  the  carburetter. 

Series  2  :  Tests  of  power  and  efliciency 
over  complete  range  of  mixture  strengtli 
at  O'S,  0-6  and  0-4  of  full  load  with  piston 
speeds  of  1,200  ft.  and  2,000  ft.  per 
minute  and  a  compression  ratio  of  5-1, 
with  constant  heat  to  the  carburettei'. 

Series  3  :  Tests  over  comijlete  range  of 
mixture  sti'ength  at  piston  speed  2,000  ft. 
per  minute,  compression  ratio  5-1,  con- 
stant heat  to  carburetter,  but  with  the 
circulating  watei-  at  the  outlet  varied  from 
30  deg.  Cen  to  90  deg.  Cen. 

Series  4  :  Tests  over  the  complete  i  ange 
of  mixture  strength  at  2,000  ft.  per  minute 
piston  speed,  at  a  compiession  of  5-1, 
varying  the  heat  input  to  the  carburetter 
from  nil  to  2,000  watts. 

Owing  to  the  lower  heat  value  of 
alcohol,  the  fuel  consumption  is  much 
higher  than  is  the  case  with  petrol,  in 
suite  of  the  higher  thermal  efficiency,  if 
they  are  used  at  the  same  compression, 
but  the  fuel  consumption  can  be  reduced 
much  further  in  the  case  of  alcohol  than 
in  the  case  of  petrol  by  increase  of  com- 
pression ratio. 

The  throttle  tests  (Series  2)  have 


that  the  behaviour  of  alcohol  and  petrol 
under  variations  of  throttle  conditions  was 
identical. 

The  influence  of  jacket  water  tempera- 
ture was  investigated  (Series  3)  and 
showed  that  the  power  output  from  the 
engine  was  slightly  diminished  with 
increasing  jacket  temperature. 

The  experiments  in  Series  4  have  shown 
tliat  the  maximum  output  from  the  engine 
is  obtained  when  no  heat  is  supplied  to 
the  ingoing  air,  but  the  thermal  efficiency 
is  slightly  increased  with  increase  of  heat 
to  the  carburetter. 

It  has  been  proved  that  under  all  con- 
ditions of  compression  speed  or  throttle 
alcohol-driven  engines  run  more  sweetly 
and  uu)re  smoothly  than  when  running  on 
petrol.  Detonation  never  occuiTecl  under 
any  compression  employed,  but  at  7  to  1 
compression,  corresponding  to  a  pressure 
of  185  lb.  per  square  inch,  there  was  a 
tendency  to  pro-ignition;  61  to  1  is 
probably  the  maximum  compression  to  be 
aimed  for. 

It  must  be  remembered  that  these 
experiments  have  been  carried  out  on  a 
single-cylinder  engine,  and  that  in 
practice  troubles  and  difficulties  intro- 
duced by  induction  manifolds  may  render 
it  desirable  to  sacrifice  efficiency  in  some 
directions  to  gain  flexibility  and  accelera- 
tion. 

It  was  decided  by  the  committee  that 
further  experiments  should  be  carried  out 
on  similar  lines  to  those  above  referred  to, 
but  with  alcohol  at  99  and  90  volumes  per 
cent  sirength.  The  lesults  obtained  with 
these  fuels  substantiated  the  earlier  work, 
and  proved  that  tJre  mean  effective  pres- 
sure increases  as  the  water  content  is 
increased,  so  long  as  the  whole  of  the  fuel 
and  water  is  completely  evaporated  before 
the  end  of  the  compression  stroke.  The 
power  output  was  increasing  slightly  even 
with  the  90  volumes  per  cent  alcohol. 

Definite  Rfsuits. 

In  conclusion,  it  is  impossible  in  a  brief 
interim  report  to  deal  with  all  the  points 
which  our  experimental  work  has  already 
touched  upon,  but  it  has  definitely  been 
proved  :  — 

(1)  That  alcohol  can  be  employed  from 
the  low  compression  employed  on  paraffin 
engines  up  to  a  far  higher  compression 
than  can  be  used  on  any  petrol. 

(2)  That  the  thermal  efficiency  obtain- 
able with  alcohol  is  higher  than  with 
petrol  or  benzole. 

(3)  That  under  all  conditions  of  throttle 
or  mixture  alcohol  requires  the  spark  more 
advanced  than  is  the  case  with  petrol  or 
benzole,  and  much  more  advanced  with 
the  weak  mixtures. 

(4)  That  there  was  no  evidence  at  any 
piston  speed  attained  in  the  engine  that 
the  rate  of  combustion  of  alcohol  under 
the  conditions  obtaining  was  too  slow  to 
obtain  the  maximum  effect. 

(5)  That  detonation  does  not  occur  at 
compressions  up  to  8  to  1,  and  pre- 
ignition  does  not  occur  at  6  to  1,  even 
when  running  for  long  periods  at  the 
highest  possible  power  output  of  the  engine. 


(6)  That  there  was  no  evidences  what- 
ever of  corrosion  in  the  engine. 

(7)  That  the  power  output  and  efficiency 
are  increased  by  low  temperature  of  the 
circulating  water. 

(8)  That  supplying  heat  to  the  car- 
buretter reduces  the  power  output,  but 
slightly  increases  the  thermal  efficiency. 

(9)  That  increase  in  the  water  contents 
up  to  10  volumes  per  cent  is  an  advantage, 
particularly  in  very  high  compression 
engines. 

A  new  series  of  experiments  is  now  in 
hand  with  a  view  to  investigating  the 
influence  of  ether  on  alcohol,  and  the 
influence  of  alcohol  on  petrol,  benzole., 
paraffin  and  the  like.  It  is  believed  that 
this  work  will  prove  of  considerable  value 
to  the  motor  industry,  as  it  is  probable 
that  the  first  introduction  of  alcohol  on 
any  scale  as  a  motor  fuel  will  be  in  the 
form  of  an  admixture  of  the  same  with 
other  ingredients. 


AIR. 

Wireless. 

When,    a  few  weeks   ago,   the  writer 
called     attention     in    these     notes  to 
the     need    for    a    more  efficient  wire- 
less   organisation    on    the  Continental 
air   routes,    he   had  no    idea    that  we 
were  on  the  eve  of  witnessing  a  very  con- 
vincing demonstration  of  this  fact.  Yet, 
a  short  while  aftei^wards,  two  of  our  most 
skilful  commercial  pilots  on  the  London- 
Paris  route  attempted  to  utilise  the  wire- 
less telephone  as  a  means  of  preventing 
^collision  in  the  manner  suggested  by  me 
on      numerous     occasions.      The  two 
n.achines  were  due    to  leave    Paris  and 
Li'udon  at    about  the   same  time,  each 
t)()und  for  the  other's  port  of  departure. 
The  pilot  of  the  machine  leaving  London 
knew    that   the    pilot    of    the  machine 
leaving  Paris  was  in  the  habit  of  flying 
over  exactly  the  same  route  and  utilising 
the  same  landmarks  for  guidance  as  him- 
self.   Both  machines  were  of  the  kind  in 
which,   owing  to   the  pilot's   seat  being 
fixed  behind  the  passengers'  cabin,  a  large 
area  of  vision   is   shut  off   both  imme- 
diately in  front  and  on  either  side  by  the 
upper  wing  surface.    Determined  to  run 
no  risks,   the   pilot  of  the  Paris-bound 
machine,    shortly  after  leaving  Croydon 
aerodrome,  called  up  the  wireless  station 
at    that    base,    and    asked    the  ground 
operator   to    get    into   touch    with  the 
machine  flying  from  Paris,  and  ascertain 
from  the  pilot  what  height  he  intended  to 
maintain  during  his  journey.    He  w-anted 
this  information  in  order  that  he  might  fly 
his  own  machine  at  a  safe  height  above  or 
below   him.      Unfortunately,    he  never 
heard  the  result  of  his  enquiry.  Shortly 
afterwards,  without  any  previous  intima- 
tion of  his  approach  (Avhilst,  in  fact,  still 
hoping  to  get  an  answer  from  the  ground 
wireless    station),    the    other  machine 
passed  him.    It  wa^s  about  100  yards  off, 
and  was  flying  at  exactly  the  same  height 
as  his  own  machine. 

The  avoidance  of  a  collision  in  this  case 
«-as   due   to  "  luck  "  onlv.      The  flight 
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migiii  linvr  (Mid<>(l  111  (li,suKt^>.r  In  holh 
uiacliiuc^s.  so  tar  ;is  (■ojifcins  t)jr  utjlit\ 
of  tlic  M-ireless  service  tliiil  luis  been 
organised  primarily  lo  guard  agaiiisi,  sueli 
disaster.  Wlietliei  Ihe  fauH  in  this  parli- 
fulai-  case  -.vas  due  lo  faihne  of  the  itistrii- 
ments,  or  iuefHciency  in  opeiating  skill  on 
either  side,  oi',  as  is  not  iiuj)rohahle,  to 
the  difficulties  of  interference  oi-  "  jam- 
ming caused  by  other  machines  or  land 
stations  working  on  tlie  same  waA'e  length, 
whatever  the  inirncdial.^  fault  may  have 
been  it  can  almost  ccitainly  he  traced 
iiltimately  to  careless  organisation. 

Tip-fo])  organisation  in  ihe  (k's])a1cli  and 
reception  of  messages  is  wliat  is  needed 
more  than  anything  else  at  present.  It 
will  continue  to  be  so  until  we  have  pro- 
duced an  aeroplane  teleplionic  ecpiipment 
which  shall  enable  pilots  to  communicate 
directly  and  easily  with  each  other  over  a 
distance  of  100  miles  at  least.  At  pr(>sent 
machines  which  are  an>  gieal  dislaine 
apart  are  forced  to  communicate  indiicclly 
via  a  ground  station.  Yet,  although  \vV 
are  still  in  ui'gent  need  of  an  efficient  long- 
range  aircraft  tele))hone  tra  n^mil  ler,  tliei  e 
is  very  little  reason  fiu-  the  "  mechanical 
failure"  duiing  Hight  of  tliose  shori- 
distance  instiuments  wliicli  are  availabh'. 
Of  the  hundieds  of  cases  of  wiieless 
instruments  tliat  ••failed"  during  HiglM 
wliich  the  wiife)'  has  had  oi)])or1unity  to 
inspect,  hofli  during  and  since  the  war, 
he  does  not  liesitafe  to  sa>-  that  tlie  vast 
niajority  of  ihem  could  have  been  averted 
by  the  exercise  of  a  li11h'  care  and  intelli- 
gent foresight  on  the  iiaii  of  the  nieclianic 
whose  dutv  it  was  to  iirs|)ect  and  prepare 
the  wireless  gear  immediately  before  flighl . 

New  Station  Aircraft  Factory. 

The  director  of  the  "  Aero  Union,"  a 
German  aircraft  corporation,  with  head- 
quarters in  Berlin,  which  controls  and 
operates  the  "Deutsche  Luftreederei,  a 
German  air  tiaffic  comiiany,  announced 
recently  that  his  comi)any  has  made 
arrangements  to  establish  an  aircraft 
factory  near  Pisa,  Italy,  and  that  the  iiro- 
duction  of  all-metal  duraluminum  airi)laii  >s 
is  expected  shortlv.  The  raw  material  for 
these  airplanes  will  be  shipped  from  Ger- 
many and  worked  up  and  assembled  in 
Italy  by  German  and  Italian  v.oikmen. 
The  "  Aero  Union  "  was  organised  a  few 
nionths  ago,  and  is  controlled  bv  a  com- 
bination of  the  "  Allgemeine  Fdeldrici- 
tate  Gesellschaft  "  (the  General  Electric 
Co.  of  Germany),  the  Haml)urg-American 
shipping  interesis,  and  ihe  Zeppelin  air- 
c)-afi  interests. 

Announcement  has  also  been  made  that 
the  "  Aero  TTnion,"  in  co-operation  with 
the  Russian  Goveinment,  has  organised 
a  companv  undei-  the  name  of  "  Gern'aii- 
Ilussian  Air  Transiiortaticm  Co."  The 
company  hopes  in  the  spring  of  this  year 
to  organise  a  regular  air  service  between 
Germany  and  Tlussia  with  passenger  air- 
planes of  the  Russian  Government,  tem- 
ooraiih  on  ihe  stretch  between 
Konigsberg-Moscow.  in  close  connec- 
tion with  Ihe  Berlin  Evening  Express 
anil  reinrn.  The  prei)a)ations  for  this 
are  being  directed  by  (iei'man  and 
Russian  technical  experts.  The  scm- 
vice  will  primarilv  be  for  the  nurpos(> 
of  transmitting  official  courier  mail  matter 
from  Beilin  to  Moscow  and  Moscow  to 
Berlin,  as  well  as  passenger  anrl  lighl 
freight  sei-vice, 
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INLAND  WATER  TRANSPORT 
A  PRACTICAL  POLICY.* 

I.v  (he  w  liolc  iielwoik  ()|  canals  and 
canalised  lixcrs  ihiougJiout  the  country, 
there  is  not  a  single  loute  connecting  the 
lentjal  industrial  districts  with  the  sea, 
with  the  exception  of  the  Manchester  Ship 
Canal,  which  is  in  the  hands  of  a  single 
authority.  Many  ni  them  are  divided  into 
a  number  of  shoi  |  sections,  each  under 
separate  owuei-^liip.  and  something  like 
one-third  of  the  total  len.gth  of  the  barge 
canals  of  the  country  is  owned  or  con- 
trolled by  their  princijial  competitors.  As 
the  result  of  this  multiplicity  of  own-^r- 
ship,  the  waterways  have,  yenerally  speak- 
ing, remained  in  the  same  condition  for 
KM)  years;  they  are  not  provided  with 
modern  equipment  for  the  handling  and 
distributi(m  of  goods;  regular  services  are, 
with  hardly  an  exception,  non-existent 
and,  in  many  cases,  it  is  not  even  possible 
to  obtain  through  tolls. 

"What  we  want  is  a  new  policy  adapted 
to  our  times  and  likely  to  commend  itself 
by  its  soundness  and  pi  udence  to  men  of 
business.  Such  a  policy,  I  believe,  is  to 
be  found  in  the  reconiniendations  of  the 
Departmental  Committee  on  Inland 
Waterways,  ovei'  which  I  have  had  the 
honour  of  presiding. 

A  policy  of  waterway  improvement  must 
be  founded  upon  expectations  of  increased 
traffic,  sufficient  to  give  an  adequate 
return  for  the  capital  expended.  But 
there  are  no  sufficient  data  in  existence  to 
enable  anyone  to  make  a  reliable  estimate 
of  what  that  increase  Avill  be.  The  traffic 
fi'-nres  on  the  Manchester  Ship  Canal  are 
encouraging,  but  the  circumstances  are, 
in  many  respects,  unique.  The  record  of 
the  Aire  and  Oalder  Navigation  shows 
how  a  trade  can  be  developerl  by  an  intel- 
ligent direction  and  '  attention  to 
mechanical  aids,  but,  again,  the  same 
conditions  are  not  to  be  found  on  other 
waterAvays.  The  improvements  in  the 
River  Trent  which  enabled  120-toii 
barges  to  come  up  to  Newark  were  re- 
flected in  the  increased  trafl^c  which 
followed,  but  NcMark  is  not  sufficiently 
close  to  the  central  industrial  distiicts  to 
give  a  fair  oj)])oi  timity  of  judging  possi- 
bilities. On  the  whole,  therefore,  "l  I'each 
the  following  conclusions:  — 

Wateiway  improvement  sliould  pro- 
ceed Iby  steps,  not  all  at  once. 

Each  stei)  must  be  to  some  extent  an 
act  of  faith,  but  the  data  ol)tained  as 
the  result  of  each  steo  will  afford  surer 
and  moi'c  solid  ground  for  the  next 
advance. 

Consideration  of  the  wateiway  systems 
of  tlie  count ly  indicates  that  they  inay  be 
divided  into  a  seifes  of  groups,  each  con- 
sisting of  a  (>entral  main  route,  fed  by  a 
number  of  auxiliaries.  On  some  of  these 
main  routes,  ])ai  ticularly  those  associated 
with  large  navigable  rivers,  tliere  is 
already  substantial  traffic  and  no  verv 
alarming  sum  would  be  reouired  to  make 
ihe  central  artery,  at  any  rate,  a  satis- 
factory wateiway  for  baj'ges  of  100  to  120 
tons.  But.  for  successful  working,  more 
than  this  is  renuired,  and  T  venture  to 
lav  down  three  conditions  which  must  be 
fulfilled  :  — 

(1)  Central  management  and  control  of 
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llie  wnlei  coiuuiuiiicat  ioijs  thronghnnt 
district  cninprisiixg  the  group. 

(3)  Properly  equipiied  tei-niinal  lacili 
lies  w  ith  adequate  "  lay-l>.\  "'  space 
luiudling  af)paratns.  and  '  warehou.s. 
accoiii  moila  I  ion . 

(■i)  Regular  and  punctual  services. 

The  question  lieie  arises,  what  is  to  b( 
the  ownership  and  the  nature  of  tin 
management  of  a  group? 

It  seems  to  me  that  the  whole  burdei 
cannot  be  placed  upon  private  enterpri.s( 
but  that  there  is  a  good  case  fay  invitinc 
the  co_-operation  of  the  principal  loca' 
authorities  interested  and,  following  tht 
Continental  practice,  of  the  State  itself 

The  ownership  of  ojoups  then  v^  ould  !» 
in  the  hands  of  a  public  trust,  directed  1)\ 
representatives  of  the  various  interest? 
concerned,  somewhat  after  the  fashion  o 
the  Port  of  London  Authority. 

Considering  the  principal  waterways  o 
the  country  they  might  be  arranged  int( 
seven  groups  or  systems  which  ma\ 
roughly  be  descril)ed  as  follows  :^  

(1)  The  River  Trent  and  its  crmnections 
including  the  Leicester  and  Loughborougl 
Navigations  with  Nottingham  as  the  pri'ii 
cipal  inland  centre. 

(2)  The  Yorkshire  canals  with  the  Airt 
and  Calder  Navigation  as  the  main  roule 
connecting  the  great  industrial  district- 
of  that  county  with  the  Humber.  Thi> 
would  tap  such  places  as  Leeds,  Bradford 
Halifax,  Barnsley,  Rotherliam  and 
Sheffield. 

(-3)  The  Tiancashire  canals  running 
westward  to  the  Mersey,  with  "the  Leed' 
and  Liverpo(d  Canal  as  the  main  route. 

(4)  The  canals  joining  liverpool  with 
the  Midlands  imdudmg  the  Weavej-  Navi- 
gation, Trent  and  Meisey  and  Shropshire 
Union  Canals  and  serving  the  pottery  dis- 
tricts of  Staffordshire  as  well  as  the  Wol- 
ver]iamptf)n  and  Birmingham  districts. 

(5)  The  River  Severn  and  its  connec- 
tions joining  up  Birmingham,  Worcester 
Gloucester  and  the  Bristol  Channel  ports. 

(G)  The  River  Thames  and  its  connec- 
tions M'ith  the  Midlands  and  Bristol,  in-l| 
eluding  the  Grand  Junction  and  Warwick K 
Canals,  the  Oxford  Camil.  the  Kennetifc 
and  Avon  and  the  Bath  Avon.  Thi.^B 
group  would  complete  a  triangular  water-H, 
way  route  for  the  south  of  Englaii(l||f 
having  the  two  great  ports  of  l.ondon  aii(l|Ui 
Bristol  at  the  southern  angles  and  tliflli 
midland  melro})olis  of  Birmingham  at  thfB 

(7)  The  Bii  iiiinoham  Canal  and  its  eon-n| 
nections  in  the  Midlands.  11 

These  se\-en  ginuips  would,  under  tlu  f 
nroposals  here  put  foiward.  eventuallv  1 
be  managed  ea(di  by  a  trust  and  th. 
several  trusts  would  probably  recjuire  ti  • 
foiin  some  sort  of  Clearing  House  oi  i 
■loint  Standing  Committee  to  facilitah! 
through  running  on  the  various  systems,  m 

AVIiat  should  ])(•  the  first  sten  in  carry-  I 
ing  out  such  a  policy  as  has  been  briefl.x  I 
outlined  above?   .My  committee  have  fixeil  I 
upon  the  Trent  Navigation  as  that  whicl|  | 
presents  the  most  favourable  field  foi'  cx-i  I 
perimental  ad^■ance.    Here  improvement,! 
are   actually   beino-  carried   out   by  *H<' 
Ciiriioratioii  of  Nottingham  in  co-operati^i 
with  the  Trent  Navioation  Co.  and  wit  I 
assistance  from  the  State  under  an  uncni 
ploxinent   rtdief  s(henn\ 
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SHIPPING  NEWS. 

jivefopments  in  Holland. 

1  The  president  of  tlie  Netlierlauds  Cor- 
ration     for    shippin<>',    coniuierce  and 
.dustry  (whitdi  is  associated    witli  the 
'  irneas     interests      in     Belyinnj  and 
iilland)  reeently  foreshadowed  Euiopean 
ipping'  deveh)pnients.  W^hen  asked  wliy 

0  ( 'Orporatioji  were  iiial<in<>'  a  new  issue 
2,00U:000  t*l  shares,  he  )eniarked  that 
had  always  been    their    ideal    to  be 

'solutely  complete  in  the  way  of 
ijipiug.  _ 

"  Tliat  idea,  as  far  as  Hotterdam  i.s  con- 
rned,  lias  now  been  de\'elo])ed  with  fair 
uroufihness,  and  then  orir  next  stej)  will 
to  increase  onr  fleet  by  building 
oderu  steamers  to  take  the  place  of  those 
lich  we  sold  during  the  boom.  We  also 
(lit  to  make  duj)licates  at  Antweip, 
Disferdam  and  Hamburg.  Wliat  our 
ture  deveh>pments  after  these  will  be 
e  future  will  show ;  for  the  present 
msteidam,  Antwerp  and  Hamburg  will 
ijuite  sutticieiit  foi-  us  to  concentrate 
11  cffoi'ts  on." 

.S.  Shipbuilding. 

^Ir.  W.  H.  Todd,  president  of  the  Todd 
iipyai'd  C'orj)orati()n — one  of  tlie  leading 
irds  in  America — has  been  visiting  some 
the    chief   ,  shipbuildiiig    centies  of 

:urope,  although  most   of  liis  time  lias 

;'en  spent  on  the  Tyne,  the  Clyde  and 
e  liristol  ("haniiel.  Heforc^  he  returned 
New  York  he  expressed  satisfaction  at 
e  result  of  his  visit  to  a  .Ivitrnal  of 
nmnerce  representatiA'e.  "  Shipbuild- 
g  in  America,"  he  said,  "is  a  youthful 
dustry,  and  we  are  always  pleased  to 

'arn  things  from  the  great  ship'building 
litres  of  Europe.  Some  of  your  yards 
e  Avonderful  places.  But  in  America  Ave 
ive  one  adA'antage  over  you,  in  that  we 
e  more  oi-  less  fiee  of  labour  troubles, 
id  have  not  so  much  trade  uiiimi  inter- 
lence.  A  very  im])ortant  factor  in  ship- 
lilding  is  the  set  of  tools  used.     We  have 

■me   remarkable    electric   tools   in  the 

•ates." 

I  Although  Mr.  Todd  did  not  say  timt  lie 
.|id  booked  any  shipbuilding    ordeis  in 
urope,  he  remarked  that  he  was  highly 
iitified  Avith  his  Euro])ean  tour. 

Vne  Port  and  Dock  Dues. 

At  a  nieeting  of  the  Tyne  Improvement 

1  Jmmissioneis,  N'ewcastle,  the  question  of 
Eduction  in  dues  was  again  brought  for- 
iird,  but  the  committee  stated  that  they 

are  not  in  a  position  to  report  anything 
;  rther  at  the  present  time.  It  Avas  fur- 
^■r  pointed  out  that  Avitli  regard  to  the 

ipending   completion  of    the  oil  fuel 

ation  at  JarroAv  vessels  taking  oil  at  the 
*'mmissioner's  staiths  were  charged  doick 
^  well  as  river  dues,  and  it  Avas  thought 
'  at  the  Finance  Committee  ought  to  con- 
:  der  a  revision  of  charges, 
'i  Moving  the  adoption  of  the  Harbour 
lerries  Oommittee's  report,  Mr.  Everett 
i-ew  attention  to  the  fact  that  in  April, 
I'r  the  second  time  this  year,  there  had 
i.^en    no    launches,    and    the  tonnage 

unched  in  four  months  (43,2;}5  tons)  Avas 
l^s.s  than  half  that  in  the  coriesponding 
i^nod  of  la.st  year.  He  was  afraid  this 
1  oked  like  continuing  for  some  time,  so 
f  ide  was  the  difference  betAveen  the  cost 
huihliiig  vessels  and  the  cost  at  which 
[ley  could  he  worked.  It  was  a  most 
I 'nous  thing  for  the  north. 
1 


The  committee  also  reported  that  the 
number  of  vessels  laid  up  in  the  river  is 
noAv  89  vessels  of  118,836  tons,  compared 
with  79  of  127,308  tons  in  March,  and  244 
of  273,302  tons  in  April  last  year. 

Fi'ench  Shipping  Slump. 

According  to  the  othcial  returns,  Fren'di 
shi)H)\\  iKM  s  have  not  escaped  the  slump  in 
trade,  and  tlieir  distress  is  clearly  illus- 
truted  by  the  number  of  vessels  laid  up  in 
various  ports  of  the  country.  The  census 
which  Avas  taken  during  the  first  10  days 
of  March  contains  four  foreign  steamers 
being  used  by  French  charterers,  and 
which  have  a  total  tonnage  of  17,231  tons. 
It  does  not,  lioAvever,  include  foreign  A-es- 
sels  which  were  laid  up  in  French  Avaters 
and  still  under  foreign  management.  Such 
vessels  numlteied  33,  representing  a  ton- 
nage of  (iO,0n(;  tons.  In  all,  the  A"essels  laid 
u})  in  the  vaiious  ports  constitute  29fi 
steamers  totalling  816,801  tons;  151  sail- 
ing ships  ag:gregating  184,595  tons;  35 
self-propelled  barges  representing  15,605 
tons;  47  auxiliary  sailing  ships  represent- 
ing 68,426  tons.  The  percentage  of  the 
mei'cliant  marine  that  is  out  of  use  at 
pre-sent  is,  therefore,  35  per  cent,  which 
tigure  would  be  higher  if  passenger 
carriers  were  not  included. 
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Marine  Insurance. 

Ill  normal  times  the  references  made  by 
the  chairmen  at  the  meetings  of  the 
insurance  companies  arouse  very  little 
interest,  save  in  exceptional  cases.  In 
the  reports  of  the  various  company  meet- 
ings Avlii(di  are  noAv  appearing,  consider- 
able food  for  reflection  may  be  found, 
hoAvever.  In  many  cases  the  cliairnian 
has  evidently  felt  boruid  to  make  some 
comment  (m  the  situation  in  the  marine 
market  in  extenuation  of  the  deplorable 
situation  revealed  bj'  the  figures  presented 
in  tlie  accounts.  In  a  feAV  cases  these 
references  luiA-e  been  illuminating,  says 
Modern  T lanxpoit,  but  in  others  it  is 
evident  that  tlie  speaker  has  felt  that  a 
stereotyped  reference  to  trade  depression 
has  been  the  safest  way  out  of  the  diffi- 
culty. Perhaps  one  of  the  most  illuminat- 
ing remarks  made  was  that  of  Sir  Gerald 
H.  liyan,  Bart.,  at  the  annual  meeting  of 
the  Phoenix  t!o.,  of  whicli  he  is  chairman. 
Although  without  particular  reference  to 
marine  business.  Sir  Gerald  pointed  out 
that  every  now  and  then  indiA'idnals  and 
companies,  impatient  of  the  slowness  of 
growth  that  comes  of  folloAving  long-tested 
cxpenence,  seek,  by  a  short  cut  or  liy  dis- 
regard of  approved  ]necauti(ms,  to  secure 
an  early  success.  After  pointing  out  hoAv 
seldom  this  course  led  to  good  fortune.  Sir 
Gerald  said:  "  We  believe  that  success 
can  only  be  a(direved  bi\-  careful  under- 
writing, a  wise  limitation  of  the  amount 
of  the  risks  undertaken,  strictly  economical 
administration,  and  prudent  investment  of 
accumulating  funds."  At  the  meeting  of 
the  London  Assurance  Corporation,  Mr. 
Cblin  Frederick  Campbell  Avisely  left  com- 
ment on  the  marine  situation  to  the  joint 
underwriters,  a\1io,  he  said,  regard  the 
situation  geiioally  as  being  unhealthy, 
especially  in  liull  insurance,  Avhile  the 
dissoliition  of  the  joint  hull  agreement 
committee  had  merely  tended  to  aggTavato 
the  position.  We  "believe  that  if  mor;- 
chairmen  would  confine  themselves  to 
rejiresenting  their  underwriters'  views  in 


the  speeches,  much  that  is  misleading 
would  lie  withheld  from  publication.  Mr. 
Vivian  Hugh  Smith,  the  Governor  of  the 
Royal  Exchange  Assurance  Corporation, 
had  some  interesting  remarks  to  make  in 
his  speech  on  a  subject  on  Avhich  some 
em])hasis  has  already  been  made  in  these 
columns.  Speaking  on  the  reduction  of 
the  premium  income,  which  this  year 
amounts  to  only  £248,000,  he  informed 
his  audience  that  the  deduction  for 
returns  on  laid-up  vessels  and  other  out- 
goings Avhich  attach  to  the  premiums 
received  in  previous  years,  accounted  to  a 
very  large  extent  for  the  shrinkage  in 
premiums.  He  said  that  for  the  1920 
account  these  deductions  amounted  to  over 
£378,000,  while  a  further  £26,000  Avas 
deducted  on  account  of  preA-ious  years. 
AVe  disagiee  Avith  him,  howevei,  in  his 
statement  that  these  amounts,  added  to 
the  net  income,  shoAv  a  normal  net 
premium  for  1921  of  £653,000.  Admitting 
that  the  deductions  on  account  of  previous 
years'  transactions  are  abnormally  heavy, 
it  must  be  iborne  in  mind  that  in  the  most 
normal  circumstances  the  returns  of  busi- 
ness transacted  in  previous  years  amount 
to  a  substantial  sum. 
London  and  Lancashire  Assurance  Go. 

\\  e  also  have  a  lance  to  break  with  Mr. 
F.  W-  l^ascoe  Putter,  Avho  at  the  annual 
meeting  of  the  London  and  Lancashire 
Assurance  Cb.  informed  the  shareholders 
that  the  manner  in  which  the  marine 
account  was  presented,  although  not 
general,  was  framed  to  inform  them  of  the 
complete  position  up  to  the  latest  prac- 
ticable date  without  waiting  for  the  final 
running  out  of  the  previous  years.  The 
Loruhiii  and  Lancashire  Co.  present  theii 
marine  account  on  the  fire  model,  showing 
the  marine  fund  at  the  beginning  of  the 
year,  with  premiums,  interest  and  other 
items  added,  against  which,  are  placed 
losses  paid  on  all  previous  accounts 
together  with  those  for  the  past  year, 
expenses,  taxes  and  reserves.  A  reserve  of 
40  per  cent  for  outstanding  liabilities  is 
brought  for-ward  each  year  on  the  basis 
custoinai-j-  in  fire  accounts.  We  cannot 
agree  that  accounts  pr'esented  in  this 
manner  are.  as  informatiA^e  as  those 
presented  in  the  manner  customary  in 
marine  accounts,  altlunigli  many  com- 
panies have  now  adopted  the  fire 'model. 
Where  the  balance  of  premium  on  each 
open  account  is  shoAvn  together'  with  the 
claims  attaching  to  that  particular 
account,  it  is  possible  to  form  an  estimate 
as  tO'  the  manner  in  Avhrch  each  year's 
andeiAvriting  is  likely  to  run  off,  \Adiile 
Avith  the  definite  closing  of  an  account  by 
the  transfer  of  an  adequate  sum  as  provi- 
sion for  outstanding  liabilities,  it  is 
possible  to  see  exactly  hoAv  much  has  been 
made  or  lost  on  that  year's  undenvriting. 
There  are  many  other  speeches  Avhich  have 
recenthr  been  made  and  reported  to  wlrich 
reference  might  usefully  be  made,  did 
space  permit.  It  is  evident  that  on  every 
hand  there  is  a  profcnmd  distrust  of  the 
future  of  marine  insurance.  Few  chair- 
men have  had  the  courage  to  sound  a  note 
of  optimism  in  their  speeches,  nor  can 
they  be  blamed  for  this  prudence.  The 
follies  of  the  last  eight  years  haA'e  created 
a  situation  in  the  marine  market  w^hich 
would  seem  hopeless  but  for  the  profonnd 
faith  which  Ave  haA-e  in  the  ultimate  good 
sense  of  those  undeiAA'iiters  Avho  have 
justly  earned  the  designation  of  lenders  of 
the  market. 
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THE  NEW  WIRELESS  ERA. 


Me.  GrODFREY  IsAACS,  the  nianasiii"- 
director  of  the  Marconi  Co.,  gave  some 
interesting-  information  to  a  Manchester 
(rvardian  representative  recently  about 
theii  phms  for  popularising  the  wireless 
telephone.  With  its  experience  and 
equipment  the  Marconi  Co.  will  naturally 
play  a  big  part  in  developing  the  new 
possibilities  opened  up  by  the  Postmaster- 
Greneral's  scheme. 

The  broadcasting  stations  are  to  be 
under  the  control  of  manufacturers  of 
wireless  aj^paratns,  of  whom  there  are 
less  than  half-a-dozen  in  the  country. 
They  are  to  meet  in  a  conference  at  the 
I'ost  Office  shortly  to  work  out  the  details. 
The  first  station  to  be  ready  will  probably 
be  the  London  one,  and  operations  will 
begin  in  a  month  or  two. 

A  Receiving  Set  for  £6. 

By  the  summer  the  company  expects 
that  thousands  of  sets  will  be  in  use  all 
over  the  country.  The  company  proposes 
to  sell  the  sets  outright  and  not  to  charge 
anything  ior  the  use  of  its  service.  It 
expects  to  receive  a  large  revenue  from 
the  sale  of  the  receivers.  A  big  new 
industry  employing  thousands  of  men 
will  be  created  for  tlieir  manufacture. 
The  Marconi  Co.  will  have  three  factories 
— ^in  London,  at  Clielmsford  and  at 
Dagenham. 

The  apparatus,  which  Mr.  Isaacs  exhi- 
bited^ is  simply  a  neat  box  about 
the  size  -  of  ai  typewriter,  with  two 
lamps  on  the  top  and  a  piece  of  wire 
hanging  down  from  it.  It  can  be  used 
either  with  ear  receivers  for  solitary 
listening,  or  with  a  speaking  trumpet 
attachment  for  use  when  a  number  of 
people  are  listening  in  a  room. 

Mr.  Isaacs  explained  that  there  will  be 
three  kinds  of  sets.  The  cheapest  will 
cost  about  £'6  complete,  and  will  have  a 
range  of  about  30  miles,  which  will,  of 
course,  serve  all  the  purposes  in  Man- 
chester, where  one  of  the  stations  is  to  be 
situated.  There  will  be  a  "medium" 
apai'atus  with  a  radius  of  about  50  miles, 
and  a  much  more  expensive  and  sensitive 
machine  with  a  radius  of  150  miles. 

These  sets  need  no  attachment  at  all. 
They  can  be  })laced  on  a  table  or  anywhere 
in  a  house — for  instance,  on  a  mantel- 
piece, with  a  wire  hanging  down  into  the 
fireplace.  Naturally  a  delicate  instru- 
ment, it  is  not  likely  to  go  wrong,  unless 
roughly  used.  The  lamps,  which  are  the 
most  vulneriiHe  pait,  can  easily  be 
replaced. 

Mr.  Isaacs  is  an  enthusiastic  believer  in 
the  enormous  possibilities  of  the  home 
wireless  telephone.  He  thinks  that  the 
control  of  broadcasting  stations  will 
prevent  the  confusion  which  has  attended 
the  extraordinary  popularity  of  wireless 
telephoning  in  America,  and  that  we  are 
fltaiting  with  a  better  machine  than  that 
coniiuonly  used  in  the  States. 

No  Stocks  and  Shares  Yet. 

Tlieie  is  hardly  any  limit  to  the  use  of 
the  instrument.     Mr.   Isaacs  pointed  out 


that  there  will  be  no  difficulty,  for 
example,  in  broadcasting  throughout  the 
country  a  great  sjteech  by  the  Prime 
Minister.  "  The  iai  t  that  the  words  will 
be  actually  heard  will  be  an  enormous 
advantage.  A  speech  which  is  reported 
in  the  newspapers  is  read  by  compara- 
tively few,  and  does  not  make  itself 
understood  in  the  same  way  as  when  it  is 
actually  heard.  The  meaning  is  con- 
veyed in  quite  a  different  fashion.  It  will 
be  a  pejfe(  tly  simple  matter  to  fix  the 
transmitiiiiL;  ai.pai'atus  in  the  hall  where 
the  meeting  is  being  held. 

"  We  shall  send  out  weather  forecasts 
and  information  that  will  be  of  the 
greatest  use  to  th(>  farmer. 

"  At  present  we  are  not  going  to  touch 
business  information  such  as  stocks  and 
shares,  as  the  hours  fixed  make  this 
inconvenient. 

"  On  Sundays  we  shall  send  out 
sermons  by  eminent  ecclesiastics,  and  in 
the  event  of  a  general  election  we  shall  be 
able  to  disseminate  the  important 
electioneering  speeches, 

"  We  shall  probably  imitate  the 
xiniericans,  and  send  out  fairy  tales  for 
the  children  to  listen  to  when  they  are 
going  to  bed." 

There  is  no  reason,  Mr.  Isaacs  said,  why 
the  machine  should  not  work  effectively  in 
a  train  with  the  head  telephone  attach- 
ment, but  in  a  motor  car  the  noise  would 
probably  make  listening  difficult. 

At  present  there  is  no  intention  of 
liaving  an  official  cejisorship  of  what  is 
sent  out,  and  the  matter  will  only  be 
limited  by  what  is  interesting  and  enter- 
taining. When  the  programmes  are 
advertised  the  wave  length  which  is  being 
used  will  be  notified,  and  the  receiving 
instrument  is  fixed  with  plugs  that  can 
be  altered  so  as  to  give  the  wave  length 
required. 

A  Pocket  Apparatus  the  Next  Step. 

Mr.  Isaacs  said  that  home  wireless  was 
alreadymaking  great  strides  in  France  and 
Germany,  and  in  time  a  great  inter- 
national service  would  probably  come 
into  existence.  His  company  expected  to 
export  the  apparatus  to  foreign  countries 
on  a  large  scale.  The  company  would 
sell  the  apparatus  outright  and  would 
charge  nothing  for  the  transmission  of 
material,  although  it  would  be  quite 
possible  for  people  pos,sessing  amateiir  or 
other  kinds  of  aparatus  to  listen  in  if  they 
could  get  the  proper  wave  length.  They 
woiild  consider  the  question  of  renting  in 
the  event  of  some  miich  more  expensive 
and  delicate  instrument  being  developed. 

Marconi  himself  thinks  that  before  long- 
it  will  be  quite  possible  for  a  pocket 
apparatus  to  be  invented  which  will  allow 
people  who  are  travelling  about  to  receive 
messages  under  any  (circumstances. 
Messages  would  necessarily  be  short 
unless  the  news  was  very  important,  and 
Mr.  Marconi  does  not  think  that  wireless 
telephony  will  harm  the  newspapers. 
People  will  be  stimulated  bv  what  they 
hear  to  obtain  fuller  details.  In  the  future 
agencies  may  come  into  exi.'^tence  to  dis- 
seminate the  material.  The  price  of  the 
cheapest  instrument,  which  is  less  than 
that  of  a  bicycle,  will  place  it  within  thf> 
roach  of  nearly  everyone. 


LECTURES  BY  WIRELESS 
TELEPHONY. 

TliE  British  Society  of  Engineers  is  so 
scattered  in  its  membership  and  fellowship 
that  the  executive  council,  after  lengthy 
deliberation,  have  decided  upon  the  follow- 
ing policy,  in  order  to  retain  the  interest 
of  such  members  and  fellows,  and  in  order 
to  save  expense  of  members  and  fellows 
travelling  to  place  and  town  of  meetings, 
lectures,  etc. 

The  council  are  commencing  with 
(experimentally)  the  formation  of  28 
branches  in  all  parts  of  the  United  King- 
dom. From  such  a  general  policy  will  be 
formed,  and  it  will  be  decided  to  appoint 
as  many  organising  secretaries  as  are  will- 
ing to  come  forward  and  accept  duties  of 
same.  As  soon  as  a  branch  of  at  least  four 
[ler  suare  mile  in  the  area  allotted  to  eacli 
organising  secretary  is  formed,  then  that 
branch  will  be  allotted  a  station  for  re- 
ceiving wireless  signals,  etc.  Of  course, 
in  so  very  wide  a  policy  as  this,  which  will 
involve  a  large  expenditure)  of  money  in 
wireless  plant  and  the  housing  of  same,  it 
is  vitally  essential  that  members  and 
fellows  already  esistant  in  such  areas 
where  an  organising  secretary  is  appointed 
should  co-operate  to  the  best  of  their 
ability  and  endeavour  to  secure  the  neces- 
sajy  influx  of  new  members  and  fellows 
into  the  society  which  will  at  least  equal 
the  initial  outlay  in  the  inaugurating  of 
wireless  apparatus,  etc.  Each  wireless 
telephonic  receiving  set  will  be  fitted  with 
a  specially  adapted  "  Brown  "  type  loud 
speaker,  which  will  enable  an  audience  of 
450  in  one  room  to  hear  any  conversation 
or  music,  etc.,  transmitted  from  a  distance 
of  between  400  to  500  miles.  It  is  by  this 
means  that  the  society  hope  to  be  able  to 
afford  facilities  to  all  members  and  fellows 
to  hear  lectures,  discoui'seis  and  papers 
read  upon  all  branches  of  engineering 
without  travelling  to  any  distance,  orj 
losing  time  at  work,  or  going  to  anyi 
expense  in  same.  Also  by  virtue  of  the 
fact  that  lecturers,  etc.,  will  be  able  to| 
address  the  entire  society,  it  will  bel 
possible  to  secure  the  services  of  well- 
known  engineers,  authors\  and  to  afford 
variation,  topical  news,  orchestral  music, 
entertainment,  etc.,  can  be  s\ipplied  in  the 
same  manner,  and  it  will  iindoubtedly  keep! 
members  and  fellows  in  far-off  places  inl 
touch  with  the  throbbing  pulse  of  latest! 
developments  in  engineering,  science,! 
education,  politics  and  fashion.  The! 
heiid  ottire  of  the  societv  is  at  21,  Xfsfield 
Wey,  Stubbin  Estate,  Shiregreen, 
Sheffield. 


Coal  Shipments  from  Tyne. — The  fnllowing  is 
an  official  statement  of  the  coal  and  coke  shipnieiii-* 
from  the  River  Tyne  during  the  month  of  April, 
as  compared  with  the  quantities  shipped  during 
the  corresponding  months  of  1921  and  1913  :  Ci  ai 
as  cargo.  April.  1!122,  KH.'IOJ^  tons  as  conipaied 
with  41.f)42  tons  in  April,  1921,  and  1,480,3.59  tons 
in  April,  1913.  Coal  as  bunkers,  April,  1922,i 
122,888  tons,  as  compared  with  14.792  tons  during,' 
April,  1922.  1.311,384  tons,  as  compared  with  ()2.331 
coal  (cargo  and  hunkers)  in  April,  1922.  1.256.!'3( 
tons,  as  compared  with  .56,434  tons  in  April,  1921. 
and  1,()()2.414  tons  in  April.  1913.  Coke  phipped.l 
April,  1922.  45,4.54  tons,  as  compared  with  5,897 
tons  in  April,  1921,  and  24.0,57  tons  in  April,  1913 
Tot.al  coal  (cargo  and  bunkers)  and  coke  shipped  in 
April,  1922,  1,311.384  tons,  as  compared  witii  (■2,.i31' 
tons  in  April,  1921,  and  1.686,472  tons  in  April 
1913. 
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Patent  Abstracts. 


I  ASSURE  GAUGES. 

^5,948. — A.  Amsler,  Rheinbiihl,  Schaffhauseii, 
li  .zerland.— March  17,  1921.— Relates  to  means 
(f  measuring  the  pressure  within  flexible  mem- 
:  68  such  as  the  arteries,  eyes,  etc.,  of  animals, 
)|  consists  in  balancing  this  pressiH'e  against  that 
column  of  liquid.  A  fle.xible  diaphragm  D, 
t  «hed  across  the  mouth  of  a  funnel-shaped  tube 
pressed  against  the  flexible  wall  B  of  the  body 
■  -n  which  the  pressure  is  to  be  read  ;  the  tube 


I'^ins  a  column  of  liquid  E  and  is  connected 
i!  rubber  tubing  F  to  a  fixed  container  G.  To 
if  the  pressure  on  the  diaphragm,  a  movable  con- 
it  er  H,  filled  with  liquid  and  connected  by  irubbev 
1  ing  J  to  the  fixed  container,  is  moved  up  or 
;  'n  a  scale  K.  The  tjressure  is  varied  until  the 
:'  ihragm  is  seen  to  become  flat,  a.t  which  point 
Ij  pressures  on  both  sides  of  it  are  equal,  and  the 

i'  le  is  read  from  the  scale. 
■I 

'  NTILATING  TANKS. 

'75,970. — Metropolitan- VicKERS  Electrical  Co. 
Ij.,  4,  Central  Buildings,  Westminster. — 
ij  signees  of  C.  Aalborg,  709,  Braddock  Avenue, 
l.tsburg,  U.S.A.).— February  14,  1922.— A  vent- 
ii  means  for  tanks  such,  for  example,  as  oil  tanks 
I  d  for  enclosing  electric  circuit-breakers,  com- 
I  ;es  pring-controlled  valve  members  5,  0,  mounted 
l^hin  casings  over  openings  in  the  tank  1,  the 
ijiular  members  5  being  normally  maintained  in 


j  itact  with  their  seats  by  the  pressure  of  springs 
I  nd  the  members  6,  which  act  as  check  valves  and 
^•mally  permit  free  access  of  air  to  the  tanks, 
1  ng  slidingly  supported  in  brackets  12  secured  to 
)  parts  5.  Two  similar  venting  devices  are 
,  )wn,  one  on  the  tank  1  and  the  other  on  a  casing 
j  in  which  operating-mechanism  for  the  circuit- 
I  makers  in  the  tank  is  housed.  If  the  pressure 
I  thin  the  tank  increases,  the  valve  6  of  each 
I  vice  seats  against  the  part  5  and  closes  the  vent. 


If  the  pressure  within  the  tank  become  dangerously 
great  the  part  5  becomes  lifted  from  its  seating 
against  the  pressure  of  the  spring  7  and  puts  the 
tank  again  in  communication  with  the  atmosphere. 
To  ensure  free  circulation  of  air  the  venting  devices 
may  be,  as  illustrated,  arranged  at  different  levels. 

INTERNAL-COMBUSTION  ENGINES. 

175,738. — Swan,  Hunter  and  W.  Richardson 
Ltd.,  Neptune  Works,  Walker,  >ie\vcastle-on-Tyne ; 
F.  Rowntree,  3,  King's  Road,  Monk,%eaton ;  and 
P.  Belyavin,  76,  Lovaine  Place,  Newcastle-on- 
Tyne. — November  18,  1920. — In  order  to  avoid 
stresses  set  up  by  the  unequal  expansion  of  the 


flange  C^  of  the  liner  C  the  flange  is  made  as 
small  as  po.ssible,  and  as  the  diameter  of  the  casing 
A  must  be  large  enough  to  pa.ss  the  belt  contain- 
ing the  exhaust  port  c,  the  flange  is  supported  by 
a  ring  D  which  rests  on  the  casing.  The  ring  is 
preferably  cast  in  situ  on  the  liner  and  separated 
therefrom  by  turning  away  the  metal  d~,  Fig.  2, 
shown  between  the  dotted  lines  x,  x'. 

RECIPROCATING  PUMPS,  ETC. 

175,766.— R.  P.  Do.\FORi)  and  K.  ().  Keller, 
Pallion  Yard,  Sunderland. — November  24,  1920. — 
In  a  recipii'ocating  pump,  the  plunger  10  is  con- 
nected to  the  driving  means  13  by  means  of  two 
cross-heads  16,  18  having  between  them  a  thrust 


member  20  connected  to  one  or  both  cross-heads  by 
a  pin-joint  or  a  sliding  connection  which  permits 
sliding  movement  in  a  plane  perpendicular  to  its 
line  of  reciprocation  of  the  cross-heads.  The 
plunger  has  a  similai'  sliding  connection  with  the 
cioss-head  18. 

SCREWING  AND  TURNING  METALS. 

175,769. — Sir  A.  Herbert,  Dunley  Manor,  near 
Whitchurch,  Hampshire,  and  A.  H.  Lloyd,  33, 
Styvechale  Avenue,  Earlsdon,  Coventry. — November 
25,  1920.— A  late  tool  for  cutting  threads  or  for 
knurling  wheel  may  be  carried  by  a  spindle  rotat- 
able  in  a  sleeve  C-'  Fig.  5,  screwed  into  a  block  C 
which   is  angularly   adjustable  in  a  member  D 


C    ^ '  /C^     f 'C.I. 


adapted  to  be  clamped  in  a  lathe  tool  holder.  Stops 
may  be  provided  to  limit  the  inclination  of  the 
cutter,  and  the  block  C  may  be  held  against  the 
face  of  the  member  D  by  a  spring  C^.  By  adjust- 
ing the  cutter  so  that  its  teeth  are  perpendicular 
to  the  axis  of  the  work,  a  circular  rack  is  formed. 
Reference  has  been  directed  bv  the  Comptroller 
to  Specifications  14260/00  and  15147/01. 


PISTONS. 

176,157.— J.  B.  Langford,  Arch  33,  Stanley 
Road,  South  Harrow,  Middlesex. — December  8, 
1920. — In  a  piston  for  a  steam  or  internal-combus- 
tion engine  pump,  or  compressor,  the  gudgeon-pin 
4  is  placed  close  to  tha  crown  of  the  piston,  and  is 
off-set  from  the  centre  of  the  piston.  The  gudgeon 
pill  lias  flattened  ends    which    engage    in  slots  3 


cut  in  lugs  2  in  the  interior  of  the  piston.  The 
ends  and  shoulders  8  of  the  gudgeon  are  curved  to 
arcs  struck  from  the  centre  of  the  piston  or  from 
the  centre  of  the  gudgeon  pin,  the  engaging  faces 
on  the  lugs  being  similarly  curved.  The  gudgeon 
pin  may  be  drilled  axially  to  reduce  its  weight,  or 
may  be  built  up  by  welding  solid  ends  in  a  tubular 
body. 

ELECTRIC  CABLES. 

175,753.  -W.  T.  Henley's  Telegraph  Works 
Co.  Ltd.,  13,  Blomfield  Street,  London  Wall,  and 
P.  Dunsheath,  Telegraph  Works,  North  Woolwich, 
both  in  London,  and  C.  Grover,  48,  Kent  Road, 
Gravesend. — November,  20,  1920. — In  a  high-ten- 
sion cable,  the  layers  of  dielectric  are  impregnated 
after  lapping  and  separated  by  a  layer  of  a  non- 
metallic  material  which  is  impervious  to  the  oil 
or  compound  with  which  the  dielectric  is  impreg- 
nated. The  conductor  may  be  first  enclosed  in  a 
thin  layer  of  the  non-metallic  material  before  the 
application  of  the  dielectric.  The  seperating  layers 
may  be  composed  of  cellulose  acetate  and  applied 
by  extrusion  or  in  strip  for  spirally  or  longitudi- 
nally, the  Joint^i  being  rendered  oil-tight  by  a  suit- 
able solvent,  or  varnished  cambric  or  linen  tape 
impregnated  with  cellulose  acetate  may  be 
employed. 

INTERNAL-COMBUSTION  ENGINES. 

176,255.— E.  C.  R,  M.\rks,  57,  Lincoln's  Inn 
Fields,  London. — (Marswerke  Akt.-Ges.,  Liesing, 
near  Vienna). — March  14,  1921. — The  fuel-spraying 
nozzle  is  situated  at  the  apex  of  a  conical  recess, 
and  at  the  centre  of  the  sphere,  of  which  the 
vaporising-surface  is  a  segment. 

GALVANIC  BATTERIES. 

176,244. — B.  Heap  and  Chloride  Electrical 
Storage  Co.  Ltd.,  Clifton  Junction,  near  Man- 
chester,— February  23,  1921. — A  gas  exit  consists  of 
a  tube  b  terminating  within  the  battery  in  an 
horizontal  tube  e  closed  at  one  end  and  leading 


into  a  perforated  chamber  a  which  may  he  enclosed 
within  a  second  perforated  chamber  /.  A  baffle 
/  is  provided  in  the  chamber  a  to  obstruct  the 
passage  of  electrolyte  into  the  tube  e.  The  cham- 
ber a  is  partly  or  entirely  above  the-  electrolyte  in 
all  positions  of  the  cell. 
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PETER  BROTHERHOOD  LTD.,  PETERBOROOGE 
Water  Cooling  Towers  of  all  Types,  i 

TEMPERATURES  GUARANTEED  UNDER  AWY 

VARIATION  OF  ATMOSPHERIC  COWDITIONii 

SOME  RECENT  ORDERS :— 
Staiybriage  Joint  Boa  id  300,000  gals,  por  hi\ 

Ingham's  Thornhill  Collieriesm 
West  Bromwich  Corporation. 
Ashton'Under'Lyne  Corporation. 
St.  Anne's  Corporation. 


Address  all  Communications  ta  :— 

PETER  BROTHERHOOD  Ltd.,  Mansfield  Chambers,  St.  Ann's  Sq.,  MANCHESTE 


A  Boon  to  Shareholders. 


Highest  and  Lowest  Mill  Share  Prices  for  1921,  in  handy 
book  form,  with  information  re  Capital,  Spindleage,  etc. 


C( '  JU'  1 1,  u 


A.  WARWICK,  15,  MAWDSLEY  STREET,  BOLTON. 


tree  on  Application. 
Business  in  Textiles,  Railways,  etc. 
In  touch  with  London  and  Provincial  Exchanges. 


TELEPHONE  :    700  &  724. 


ELECTRICAL  CONDUITS  Ltd 

Bipch  Street,  WALSALL. 

conduitsTfittings, 

ACCESSORIES,  SWITCHGEAR, 
CABLE.  TOOLS. 


AIM  at  London,  Glasgow,  Bristol,  Wolverhatnpto 


WOODITE 

THE  BEST  MATERIAL  FOR 

GAUGE  GLASS  RINGS 
and  STEAM  PACKINGS 

IN  ALL  SIZES  AND  SECTIONS 

For  Valves,  Joint  Rings,  Pump 
Cups,  Ram  Rings,  Packing  Rings. 


Pi  ice  List  and  full  particulars  on  application  to 

WOODITE  COMPANY,  Mitdiam  Common,  SURREY. 


I  EXTINGUISH  A  FIRE  IN  ITS  INITIAL  STLF 
i    AND  AVOID  HEAVY  LOSS.  I 


Fire 

Siebe  Gorman  Smoke  Helmets 

make  operations  possible  at  the  source  of  the  t 
despite  heavy  smoke. 

District  Office  :    WEBB  &  HATCH,  Barton  House, 
66,  Ceanf.gate,  MANCHESTER, 


HALL'S 


^'-•H.C. BRAND) 

J-Hall  6  c? 


MILL  MANAGERS— Reduce  your  Painting  Co 
by  using  odd  labour  and  purchasing  yo 
materials  direct  from  the  factory. 

Red  Oxide  for  Mill  Repairs, 
Brunswick  Green,  Light  - 
Stone,  &  Genuine  White  Lead.  I 

Sanitary  Distemper  and  Water  Paints 

for  Mills.  Oftices,  or  Homes.  I 


Send  for  Free  Shade  Card.  Lists,  &c.—  I 

L.  HALL  &  CO.,  DARWEN 


FEED-WATER   PURIFIER   AND  HEATER 

Prevents  Scale 

WITHOUT  Cl^EiVriCALS. 


The  United  States  Metallic  Packing  Co.,  Ltd., 

SOHO  WORKS,  ALLERTON  ROAD,  BRADFORD. 
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So  Much  To  Do. 


Of  iiiuueiist'  hiuiiaii  and  economic  vahie  would  be  a  ten  years'  industrial  pact,  as 
proposed  l)y  Mi-.  Fiank  Hodgesi,  and  tentatively  acclaimed  by  every  section  of  the 
industrial  world.  We  have  been  unecononiically  pursuino-  a  struggle  in  the 
engineering  world  for  many  weeks,  and  at  the  moment  the  issue  is  doubtful. 
Certainly,  however,  it  would  appear  that,  even  with  the  A.K.U.  standing  out  for  a 
litj-e  time,  we  shall  get  'back  to  work  shortly. 

But  what  could  be  done  if  we  were  assured  of  an  uninterrupted  period  of  ten 
years'  sound  working,  unruffled  I)y  any  dispute  that  would  get  past  a  sat isfactoiy 
arbitration  chanibery  The  advances  made  by  industry  would  be  enormous.  Research 
work  would  be  applied  to  in"iprove  ([uality,  (|uanfity  and  price  of  production.  Work- 
ing conditions  could,  and  would,  be  materially  improved.  The  work  already 
conimeiu'ed  in  connection  with  industrial  fatigue  would  be  prosecuted,  and  the 
findings  analysed,  in  order  to  rediu'e  the  more  onerous  conditions  of  employment. 
Welfare  work  would  advance  in  volume,  and  its  charactei-  would  be  such  as  to  extend 
benefits  not  only  wdthiu  the  actual  works  but  outside  also. 

Can  anyone  doubt  tha,t  the  beiiefits  accruing  tO'  the  human  race  would  be  many, 
and  that  at  the  end  of  the  ten  yjSars'  period  we  sliould  find  in  every  section  of  the 
community  such  a  tremendous  uplift  that  strikes,  lock-outs,  and  other  lidiculous 
handicaps  on  progress  would  never  again  be  adopted:'  There  is  undoubtedly  much 
to  do.  We  have  learnt  a  g'ood  deal  during  the  past  ten  years.  The  time  is  ripe  for 
developments  along  new  and  as  yet  untrodden  paths.  But  we  must  first  of  all  get 
rid  of  the  impediment  of  industrial  dispute  which  confines  us  to  such  a  narrow 
outlook  and  vision. 


Post  J  U.K.  and  Abroad, 
Fre«(      13s.  Yearly. 
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I         GERMAN  SHIPS. 

Ve  heard  the  other  day  that  German  ship- 
'Uildeis  were  offering  to  sell  ships  at 
»re.sent  building  in  German  yards  to 
,?ritish  shipowners  at  less  than  half  the 
post  it  would  take  to  build  them  in  British 
Lards.    We  do  not  know  whether  any  of 

liese  offers  have  been  accepted,  but  the 
uptation  is  a  big  one.  Frankly,  ship- 
'  wners  know  very  well  that  they  can  rely 

jion  a  better  iob  from  a  home  yard,  but 

1  eights  are  low — could  not  be  lower — and 
!  liipbuilding  costs  are  nearly  three  times 

hat  they  were  before  the  war.  The 
Icpeated  labour  troubles  of  the  past  two 
!  i'ars  have  sent  many  ships  to  Continental 
flirts  for  oveihaul  and  repair,    and  the 

i'--ults  ;i])pear  to  have  been   very  satis- 

ictoiy.  German  shipbuilders  and 
i.('pairers  have  learnt  a  great  deal  since 

!J14,  and  although  they  will  never  dis- 


place us  altogether,  it  is  probable  that, 
even  after  the  wordd  has  settled  down  to 
nornral  conditions,  they  will  have  a  bigger 
share  of  the  world's  orders  than  they  had 
in  the  past.  Germany  will  piobably  be  a 
more  formidable  competitor  in  this  field 
in  the  future  than  the  United  States,  and 
we  need  not  be  greatly  concerned  about 
•Japan. 

It  may  be  a  very  consideral)le  time 
before  our  shipbuilding  yards  are  in  full 
swing-  again,  but  the  coming  of  that  time 
is  being  much  delayed  by  labour  troubles. 
Many  people  outside  the  eng-ineering 
industry  wrongly  suppose  that  the  yards 
are  at  peace  now,  whereas  very  little  can 
be  done  until  the  engineering  dispute  is 
settled.  No  industry  Avould  benefit  more 
by  a  ten  years'  industrial  truce  than  ship- 
building and  rejiairing.  Many  ships  have 
been  reconditioned  abroad,  l)ut  many  more 
are  in  sore  need  of  overhaul.  Sli i])ii\\  ners 
will  not  dock  ships,  however,  when  they 
can  have  no  guarantee  that  the  woik  will 
be  hnished  in  the  agreed-upon  time.  The 


cost  of  raw  material  will  also  have  to  drop 
very  considerably  yet. 

Genoa  held  oiijfc  much  promise,  but  hope 
is  now  deferred  a  little  longer.  W'e  need 
not  lose  heart,  however.  The  international 
trading-  position  will  improve,  and  ship- 
owners will  increase  their  fleets  and  sci'ap 
old  tonnage.  But  the  recovery  of  this, 
like  other  industries,  will  be  hindered 
unless  we  can  reduce  our  inland  transport 
charges.  Business  men  have  been  saying 
this  for  a  long  time,  and  reductions  have 
taken  place,  but  hot  to  the  extent 
necessary.  Our  export  trade  is  heavily 
handicapped.  The  Germans  can  ship 
goods  across  to  London  at  less  than  half 
the  cost  of  a  railway  journey  of  200  miles 
here.  It  is  much  easier  to  criticise  than 
to  constiiu't,  but  it  is  surely  possible  to 
get  rid  of  some  of  the  restrictions  and  top 
weight  that,  apart  from  adverse  exchange 
difhctilties,  is  preventing  the  development 
of  our  export  trade  on  which  our  shipping 
and  conseciuently  ou''  shipbuilding 
depends. 
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MANUFACTURING  IN  THE 
UNITED  STATES. 

That  the  uiauufactureis  uf  the  United 
States  are  increasing  their  activities  is 
evidenced  by  official  hguies  ot  the  iinpoi- 
tation  of  nianufactnring  material  and 
also  the  othcial  figures  of  the  exports  of 
mauufactnres.  March  importation  of 
mau\ifactxiring  material,  says  the  Trtulv 
Record  of  the  National  City  Baidv  of  New- 
York,  shoAved  a  larger  value  than  at  any 
time  in  thei  past  18  months,  with  tlu' 
single  exception  of  December,  1921,  when 
the  total  was  slightly  greater  that  in 
March  of  the  current  year.  The  sharj) 
decline  which  has  characterised  the  lecent 
importations  of  inanufacturing  material 
began  in  October,  1!*2(),  when  the  value  of 
imports  of  manufacturing  mateiial 
dropped  ivom  102, 000,000  dols.  in  Septem- 
ber to  85,000,000  dols.  in  October, 
69,000,000  dols.  in  Deceml^er,  (v^, 0(10, (1(10 
dols.  in  January,  1921,  01,000,0(511  dols.  in 
September,  59,000,000  dols.  in  ()ctol)ei', 
thence  advancing  to  70,000,00(1  dols.  in 
November,  81,000,(M)0  in  February,  1922, 
and  87,000,000  dols.  March,  the  latest 
month  for  which  hgures  are  available. 

The  big  advance  in  the  total  value  of 
numufactuiiug  material  imported  is  the 
more  striking  because  of  the  fact  that  the 
prices  at  which  these  nuvterials  aie  being 
imported  are  now  far  below  those  of  a 
year  ago.  and  therefoie  the  increase  in 
total  values  means  a  much  larger  increase 
in  quantities  than  the  simple  value  figures 
woivld  indicate.    Wlhile  official  figures  on 
the  values  per  unit  of  (juantity  in  March 
are  not  yet  available,   a  comparison  ot 
the  February,  1922,  import  values  with 
those  of  the  same  date  of  last  year  shows 
a  big-  reduction  in  prices,  while  the  fact 
that  the  total  value  of  material  im])orted 
for  manufacturing  in  March,  1922,  is 
appi'oximately  20'  per  cent  greater  than 
in  February,  1921,  suggests  a  very  great 
enlargement,  in  the  (juan titles  now  being 
imported  as  compared  with  Februaiy  of 
last  year.  ^' Tlnrefined  copper,  foi'  example, 
was  imported  in  February,   1922,  at  11 
cents  per  pouiul  against  15  cents  a  year 
eai'lier henip  at  -SOd  dols.  per  ton  against 
720  dols.  ;  maiiila   at  12^^  dols.  per  ton 
again.st  250  dols.  ;  indiarubber  at  I(i  cents 
per  pound  against        cents  a  year  ago ; 
and  pig  iron  ')5  dols.  per  ton  against  115 
doLs.   one  year  earlier.      In  practically 
all  other  of  the  important  manufacturing 
malciiiils  imported  the  prices  per  unit  of 
(quantity  are  much    lower  in  February, 
1922,  , lis  compared  with,  the  sanu'  montli 
of  last  j^ear,  yet  the  total  value  of  tliis 
cla>ss.of  material  imported  .shows  in  March, 
1922,  an  advance  of  about  20  per  cent  over 
February  of  last  year  and  47  per  cent  over 
October  of  last  yeai'.    Tiie  high  record  for 
March  impoi'ts  of  manufacturing  material 
made  in  the  face  of  lowei-  pi'ices  is,  witli 
a  single  exc(>ption,  the  l)iggest  in  the  last 
18  , ,  nionths,    when    nieasuied    bv  total 
values,  to  say  nothing  of  the  lower  |)i  ico 
as  compared  ,with  one  yjear  ago. 

Not  only  is  the  March  record  ol  niann- 
faclures  oxpoited  from  America  the  big- 
gest  since   A|)ii]   of  Inst   year,   but  tlic 


share  wliich  nianulacl  arcs  torn:  ot  the 
total  cxi)oi'1s  nf  thi'  country  is  laiger  than 
in  a)i\-  montli  ^incc  A])ril,  1921.  Manu- 
factuies  whicli  formed  f)n[y  ;')4  per  cent 
of  our  ex])orts  iji  August,  1921,  foiined 
48  per  cejit  of  the  exjxnts  ,4  Mandi,  1922, 
and  thcii-  total  \'aluc  in  .Mar(4i  ot  the 
current  xi'ai  is  .'il  ncr  cciil  nicatcr  than  at 
the  h'-.w  jxiiiit,  Sciilrmh^r,  (1)21,  although 
the  ])rires  at  wliich  they  are  now  l)eing 
expoi'ted  are  much  less  than  a  year  ago. 
The  vei'v  latest  figures  sliow  total  value 
of  manufactures  exported  in  Mar(4i,  1922, 
15(1, (Kit;, (!(10  dols.  against  I  I S,()(10,()(;() 
dols.  in  the  short  montli  of  Februarx'  and 
11!),()(JO,000  dols.  in  September  of  hist 
yeai,  while  the  iiercentage  wlii(4i  nianu- 
factuj-es  foini  of  the  total  ex])orts  was,  as 
above  indicated,  laiger  in  March,  1922, 
than  at  an\-  date  since  April,  1921. 

Tlu—/,'  lattst  Hgures  (mi  (  -.pints  (if  manu- 
factures suggest  that  the  total  in  the 
fiscal  year  l:i22,  whicli  ends  with  June, 
will  be  al)out  50  per  cent  greater  in  value 
than  those  (4'  the  fiscal  year  iinnicdial(4y 
l)]'eceding  the  war,  desjiite  the  fa(4  tlun' 
woild  puichasing  power  is  "  (hnvn  ""  and 
pi'ices  at  Avhicdi  manufa(4ures  are  now- 
passing  out  of  the  country  materially  less 
than  a  year  ago. 


DEVELOPMENT   OF  MACHINE 
TOOLS. 

HiGii-.SPKEi)  steel  has  made  modern 
engineering  possible.  J  )eveloi)nient  of 
modern  machine  tools  has  been  larg(4y 
dejjendent  on  inipi'ovements  in  the  effi- 
(4encv  of  high-.speed  steel.  14ie  difficulties 
designers  had  to  surmount  aie  t'vident 
when  we  refle(4  that  it  is  not  so  iiundi  the 
accelerated  rotary  velo(4t\-  of  the  cuttei' 
l)ut  rathe)-  its  enormously  increased 
i-esistance  whicli  tends  to  limit  tiie 
exhaustive  utilisation  of  high-speed.  &teel, 
and  thus  is  demanded  a  Jiiuch  .strongei' 
constiu(4n)n .  The  simplest  way  out  of 
this  dithculty  was  to  make  the  ma(4iine  as 
a  whole  lu'aviei-,  but  to  ^et  liigli]>- 
efficient  and  leliable  machine  tools  it  was 
lu'cessary  to  im'estigate  the  various  foi-ces 
and  resistances  upon  different  ])arts  (4'  a 
ma(4iine  and  reiiifoice  such  parts. 

Based  on  nn-est  igatioirs^  present 
endeavours  tend  broadl\-  in  the  direction 
of  constrU(4ing  liigger  and  sti'ongei- 
ma(4iinesi4  high  s])eed.  Individual  driv- 
ing is  certainly  making  headway,  and 
there  aie  several  reasons  why  it  is  so, 
although  the  manager  of  a  large  and  W(41- 
know-n  w-orks  told  the  writer  recently  that 
lie  pr(4eried  tiie  group  drive,  and  found 
it  more  effi(Ment  and  economical.  (Operat- 
ing handles,  levers  and  handwheels 
designed  to  save  time,  the  ra])i(l  retuin 
movement  of  work  tables,  the  acceleiated 
speed  ol  machines  wJieji  I'unning  without 
load,  and  the  locking  of  gears  to  prevent 
tludr  unintentional  co-opeiatioii  are  all 
points  whi(4i  must  l)e  carefully  consideied 
in  construcding  niodern  macdiine  tools. 

To  satisfy  the  exacting  demands  on 
machine  tools  (diiefly  in  coiise(|uence  of  the 
increased  driving  powt>r  and  to  provide  for 
an  ample  i'an!;c  nf  speeds  (he  old  step 
piille\  iv  altogcthci  InsuflicMciit  und  must 
needs  come  more  and  iiioie  intd  disuse,  in 
he    le|4iee4    tiy    the   ■•iiioli'    pullr'N,    m  enn- 


ne(4ion  with  the  gear  box.  This  lattei, 
however,  shows  some  rather  annoying 
defects  on  account  of  its  complicated 
toothed  wheel-work  which  can  be  effi- 
cientl\-  coirstructed  only  by  giving  it- 
jiaits  the  smallest  ])ossible  dimension-. 
No  decision  has  as  yet  been  come  to  in 
regard  to  the  proper  mode  of  drivinu 
nuudiine  (oids,  the  old  step  pulley  beiiiii 
still  as  much  in  favinir  as  the  iiiodeiu  yeai 
box.  The  ideal  solution  of  this  question 
seems  to  be  in  the  devehjpmeiit  of  the 
motor.  The  type  of  motor  most  suitable 
for  machine  tools  is  the  continmms-curi en i 
shunt  motor. 

'1  he  unixersa!  machine,  such  as  the 
eeneral  lathe,  is  indispensable  in  repaii 
shoj)s,  hut  this  is  the  day  of  the  specdnl 
niaehine.  Autonnitie  machines  are  comiiiL; 
ninre  iind  nnuc  into  use.  Jii  tlieir  tran,-- 
tormation  from  the  uiii\-ersal  macdiine 
the  special  nundiine  milling  and  gi'inding 
eneines  have  jjassed  through  the  same 
course  of  (levelo])ment  as  the  latin. 
4'o-day,  the  universal  milling-nuudiine  is 
reseived  only  for  making  individual 
articles  whilst  the  lational  ina(4iining"  ot 
the  whole  variety  of  gear  w-heels  is  left  to 
the  e^.a^-(•utt^ng  ma(4iiiie  and  the  cone- 
wheel  iilaniiig  and  milling  machine.  The 
old  method  of  dividing  the  imudiining  of  a 
gear  wheel  between  the  universal  milling 
nuudiine  and  varicms  other  ])arti(4patiiig 
spe(4al  inai  liiiies  has  been  superseded  by 
the  gear-ciUting  imudiine  involving  the 
worm  ni(4liod  which  moves  piece  and 
table  against  amdlier  thus  producing  the 
most  peifetd  flank  of  a  tooth  ])ossible.  For 
nia(4iining  pieces  of  bioad  surfaces  for 
mass  prodiudion  the  counter  rotation 
milling  nuudiine  is  best  used  because  it 
finishes  the  working  piece  right  otf. 

It  is  rather  wonderful  how  the  griml- 
ing  nuudiine  has  come  into  prominence. 
It  is  a  high-precision  ma(dune,  and  has 
been  developed  to  the  highest  peidetdion. 
It  is  of  incalculable  service  for  the  whole- 
.sale  manufacture  of  precision  arti(des.  ]ii 
the  design  (4  grinding  machines,  both  for 
external  and  internal  work,  Germany  and 
America  have  not  been  behindhand,  but 
British  firms  have  proved  very  enterpris- 
ing' and  our  nuudiine  tool  industrv  has 
won  a  widl-earned  reputation  fnr 
excellence.  '-^  ^ 


TWELVE-HOUR  DAY. 

The  President  (4  the  Ifnited  States  has 
been  discussing  with  several  jironiiuent 
steel  magnates  the  (piesfion  of  the 
abolition  of  the  l2-h()ur  w-orking  day. 
The  President  i.s  very  much  in  favour  of 
a  r(>d\ict'i()ii  of  working  hours,  Imt  .state- 
that  the  (joverunient  will  not  interfeit' 
witli  pi-ivate  enterprise  in  the  niatttM  .  lie 
is  of  the  ojiinion  tliat  the  Fiiited  States  i- 
about  to  witiKvss  a  great  industiial 
r(>vival,  and  tiie  only  hope  of  abolishiiii: 
the  pre.sent  excessively  long  working  da\ 
is  to  do  so  b(>tore  birsiuess  is  in  full  swinu 
again.  After  th(>  confei'ence,  Mr.  (xaiy. 
the  pie.sident  of  the  Ignited  States  Sfee! 
('<U'poratioii.  stated  tliat  ajl  the  41  .steel 
magnates   wh,,  present    at   the  dis- 

cus.sion  lavduied  the  alxdition  of  the 
12-h()Ui  da\  •'  if  and  w  hvn  pra(4i«>able. " 
.\  (iininiittee  (4  stcidnien.  with  Mr.  (iai\ 

e|i:iii  man,  ha-  iieeii  aiipninted  to  go  inle 
till--  ni;i  1 1  er  \  I'l  \   I  In.n  me  hi  \  . 
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FA{ ;  rNEE]MN( ;  WOULD. 


The  Sperti  Kw.h.-Kv.a.  Meter. 


((  "oMMliNlCATKl)    IIV    OlH    AmKKH  A.\    ( 'oK  KKS  I'ON  ]  )KiN'l .  ) 


jAS'V  week  I  mentioned  the  new  power 
neter  (electric)  invented  by  a  sludent  at 
fdie  University  of  Cincinnali.  'i'licre  luis 
Kow  reached  from  Mi',  (jeorye  Sperti,  the 
iitudent  in  question,  a  fuller  account  of  his 
I  neter,  upon  which  an  option  had  been 
JJaken  at  a  price  of  50,000  dols. 
[i  The  description  was  prejiared  by  Mr. 
!;0.  S.  Clark  for  Tin'  Co-apeidt i cc  Emji- 
t neer,  which  is  a  jouinal  published  by  the 
i'^nffineeriii"-  students  of  the  universitv.  Tn 


The  jiower  factor  of  a  h)a(l  is  defined  as 
the  ratio  of  the  power  or  in-phase  com- 
ponent of  cuneiil  Id  the  total  current  in 
the  line.  'I'his  Ihe  cosine  of  the  angle 
of  phase  differi'ui'c.  It  is  also  the  ratio  of 
the  power  to  the  pioduct  of  the  current 
and  the  volta<>e. 

Electrical  niacliinery  is  sold  on  a  kilo- 
volt-ampere  laling,  but  at  the  present 
time  electrical  cner<jy  is  sold  with  the 
kilowatt  as  the  unit.    Tf  the  power  factor 


|,  The  iibiivc  1  lliisl  ral  inn  sliowh^  the  new  J\v.:i.  .Mfter,  iiivcntcci  liy  (icurge  Spci'ti.  a  junior  electrical 
j^udeiit,  eiiiployed  in  tlie  irulci-  departniPiit  nf  the  liniun  Oas  &  Eleeti-ic  Co.  In  view  of  the  exten- 
['«ve  research  work  tliat  has  recently  been  carried  on  in  the  lalioratorie.s  of  all  the  big  electrical 
I  •oncenrs,  it  is  an  honour  to  have  tiie  niosi  .successful  solution  of  this  problem  developed  l)v  a  U.  C. 
ll<tudent. 


1  coyeriny'  lettei'  Mr.  Sperti  has  ottered  to 
ijirnish  any  further  details  of  Hie  meter 
lliat  any  of  my  readers  may  ask  for. 
j  It  has  been  only  within  th*'  last  few 
/ears  that  special  inteiest  has  been  mani- 
'?sted  inthepow(>r  factor  of  the  consumer's 
leotrical  load.  Since  the  use  of  induction 
lachinery  has  been  so  widely  ado])ted  for 
I  ifwei' purposes,  heavy  components  of  cur- 
[eut  laof>ino-  the  voltal^■e  are  beitio;  diawii 
j^roni  tile  lines  of  (he  power  c()mpanies. 


is  l(n\'  there  is  a  marked  dioj)  in  tlie  effi- 
ciency of  tlie  generating'  ap])aratus  and 
distribution  lines,  due 
wliich  is  |ii  (i])ort  ioiia  1  lot 
line  current. 

The  powei  facloi  contio 
load  is  to  some  extent  in 
But  at  the  present  time,  Tinless  the  instal- 
lation is  one  of  a  large  consumer,  his 
powei'  rate  is  based  on  the  power  factor 
of  the  whole  cii'iMiil,  so  if  he  in. ikes  efFort 


()  cop})er  loss, 
le  sijuare  of  the 

of  a  consumer's 
his  own  hands. 


to  improve  his  own  power  factor  he  is 
still  penalised  for  the  low  power  factor 
of  the  loads  of  others  on  hi.s'circuit.  A 
really  fair  basis  for  establishing-  rates  in 
such  cases  would  necessitate  the  installa- 
tion of  cumbersome  and  expensive 
apparatus.  Such  apparatus  as  is  on  the 
mai  ket  to-day  also  l  equires  much  time  and 
trouble  to  operate. 

Many  com})anies  supplying-  electric 
power  wish  to  base  their  power  rates  on 
tlie  power  factor  at  the  time  of  maximum 
kilowatt  demand;  others  at  the  time  of 
maximum  kilovolt-ampere  demand ;  and 
still  others  at  the  maximum  reactive 
kilovolt-ampere  demand.  At  the  present 
time  there  is  a  stiong-  inclination  oh  the 
part  of  powei-  companies  to  base  their 
rates  solely  upon  kilovolt-ampere  demand. 

Whatever  basis  may  be  chosen  a  meter 
which  satisfies  every  requirement  men- 
tioned above  has  been  designed  and  built. 
The  inventor  of  this  new  meter  is  Georg-e 
Spei  ti,  a  junior  electrical  engineer  of  the 
ITniversity  of  Cincinnati,  who  is  now  co- 


rn- 


}<ir   1— 


Fiu.  1. 

operating'  with  the  Union  Gas,  &  Electric, 
Co.,  of  Cincinnati.  ''' 
In  the  Sperti  meter,  two  meters,  either 
sing'le  phase  or  polyphase,  are  moupted  on 
a  board  and  the  motion  of,  shafts  of  each 
is  reduced  in  the  same  ratio  by  means  of 
gear  trains.  The  meter  on  the  left  side 
in  the  cut  is  an  integrating-  reactive  kilo- 
volt-ampere hour  meter,  and  the  motion 
of  its  disc  is  transmitted  (reduced)  to  bar 
a  shown  more  clearly  in  Fig.  \.  The 
scale  d  is  calibrated  to  read  average  re- 
active kilovolt-ampere  demand  over  an 
interval  of  15  minutes.  The  meter  on  the 
right  is  an  integrating-  kilowatt  hour 
metei'.  The  motion  of  its  disc  is  trans- 
mitted in  a  like  manner  to  bar  d,  and  its 
scale  .f2  is  calibrated  to  read  average  kilo- 
watt demand  over  an  interval  of  15 
minutes. 

The  bars  ii  and  d  are  connected  to  two 
others  bars  h  and  r.  These  are  connected 
tog-ether  at  e,  at  which  point  is  placed  a 
stylus  for  recording  the  po.sition  of  e  at 
ihe  end  of  the  l")-minute  interval. 

To  calibrate,  suppose  that  for  an  inter- 
val of  15  minutes  bar  a  remains  horizontal 
indicating  zero  averag-e  reactive  kilovolt- 
aniiietes.     Then  th(>  natli  of  rinint  r  during- 
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this  interval  would  be  limited  in  its  motion 
to  that  of  an  arc  of  a  cii-cle  whose  centre 
is  at  point  /.  This  curve  represents  the 
100  per  cent  power  factor  curve  on  the 
chart.  Suppose,  now,  that  bar  d  remained 
horizontal,  indicating  zero  average  kilo- 
watts demand  for  this  interval,  the 
motion  of  point  e  would  be  limited  to  the 
arc  of  a  circle  whose  centre  is  g.  This 
curve  represents  the  zero  power  factor. 
In  case  both  arms  a  and  d  turn  thiough 
equal  angles,  the  path  of  e  is  a  straight 
'  vertical  line.  This  line  represents  power 
factors  of  70'7  per  cent.  A  curve  for  any 
value  of  power  factor  may  be  plotted  by 
setting  points  /  and  g  on  the  scales  in  such 
position  that  the  ratio  of  reactive  kilovolt- 
amperes  to  kilowatts  will  always  equal  the 
tangent  of  the  angle  of  phase  difference 
corresponding  to  that  power  factor.  These 
curves  all  lie  between  the  ones  shown  in 
tlie  figure. 

Setting  bars  a  and  d  in  such  positions 
on  the  scales  that  tlie  square  root  of  the 
sums  of  the  squares  of  the  reactive  kilo- 
volt-ampere  and  kilowatt  reading's  is 
always  constant,  determines  a  line  of 
average  kilo  volt-ampere  demand  over  an 
interval  of  15  minutes.  Lines  for  any 
value  of  average  kilovolt-ampere  demand 
nn^y  l)e  obtained  by  setting  the  constant 
e(|ual  to  the  demand  and  plotting  the  posi- 
tions of  e  after  setting  the  bars  a  and  d 
so  that  the  square  root  of  the  sum  of  the 
s()uares  of  the  reactive  kilovolt-ampere 
and  kilowatt  demand  readings  is  always 
equal  to  the  constant.  These  curves, 
sIaowii  in  Fig.  2,  were  found  to  be  arcs  of 
circles  whose  centres  are  at  e  when  the 
bars  a  and  d.  are  horizontal  as  shown. 

Curves  for  the  chart  for  reading  directly 
kilowatt     and     reactive  kilovolt-ampei-e 


demand  over  15-minute  intervals  may  be 
plotted  in  like  manner.  Jjikewise,  by  set- 
ting bar  d  to  read  any  value  on  the  scale 
s2,  point  e  is  restrained  to  follow  the  arc 
of  a  circle  whose  centre  is  at  g.  This  is 
the  kilowatt  demand  cui-ve  correspond- 
ing to  the  reading"  on  scale  s2.  Other 
like  curves  may  be  plotted  in  the  same 
way.  In  case  the  reactive  kilovolt-ampere 
(^'Miiand  equal  zero  and  the  kilowatt  de- 


ing  values  may  be  read  directly  from  tli 
chart :  — 

factor    for  th 


power 


ilovolt-ampere  demand, 
reactive  kilovolt-amper 


Fiu.  2. 

mand  equal  zero,  the  coi  re.sponding 
curves  of  constant  denuuid  will  coincide 
refipectively  with  the  100  per  cent  and  the 
zei'o  power  factoi-  curves. 

All  the  curves  described  and  shown  in 
the  figures  are  on  the  compleie  chaif  foi' 
this  instrument.  At  the  end  of  15-miiiute 
interval  the  stylus  at  e  controlled  by  a 
constant-speed  motor  makes  a  dot  on  the 
chart.  At  the  same  time,  the  gears  con- 
trolling arms  a,  h,  c  and  d  disengage  and 
;i  spring  brings  the  arm  bai'k  again  lo 
their  zero  position. 

From  the  position  of  the  dot  the  follow- 


(a)  Average 
interval. 

(6)  Average 

(c)  Average 
demand. 

(d)  Average  kilowatt  demand. 

A  dial  reading  total  kilowatt  hours  i 
shown  on  the  meter  in  the  cut.  Anothc 
train  may  be  connected  to  the  shaft  of  tli 
reactive  kilovolt-ampere  meter  to  ]e;i 
total  reactive  kilovolt  ampere  hours. 

In  case  the  power  factor  of  the  load  fallj 
helow  50  per  cent,  the  motion  of  the  (li~| 
of  the  reactive  kilovolt-ampere  hour  wi 
reverse.  But  the  motion  of  the  arm 
must  always  be  chjckwise,  so  a  reversiii 
gear  and  rachet  and  pawl  arrangenier 
has  been  included  in  the  design  to  prever 
reversal  of  rotation  of  the  arm. 

The  meter  shown  in  the  cut  has  be 
arranged  for  demonstration  purposes 
indicate  maximum  kilovolt-ampere  d 
mand  over  15-minute  intervals  for 
period  of  time.  At  the  centre 
have  been  placed  as  shown  in 
A  silk  thread  atta(died  at  point 
throuo*h  these  rollers  and  is 
around  the  drTini  which  carries  a  point 
This  pointer  actuates  a  friction  poinii 
whi(>h  shows  at  any  time  the  maxinur 
kilovolt-ampere  demand. 

Mr.  Sperti  has  been  woiking  on  tli 
meter  for  more  than  a  year.  ilis  id; 
has  recently  been  submitted  to  the  patci 
office  and  patents  are  now  pending.  '1 ! 
ireter  attracted  ^^iK^rinl  iittention  o+  ■ 
exhibit  recently  held  in  IVew  York  Pi 
by  the  National  Electric  Light  Assm  ij 
tion,  and  has  aroused  the  interest  of  n;eii| 
manufacturers  throughout  the  country 


ail 
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LENGTHENING  A  LINE  SHAFT. 


It  is  not  often  necessary  to  lengthen  a 
line  shaft  lera])orarily,  but  in  Belting  a 
description  is  given  of  a  simple  method  of 


w  here  there  is  a  flange  coupling  in  the 
line,  and  longer  coupling  bolts  have  to  be 
used,  of  cour.se.  Or  the  shaft  journal 
may  be  scored,  when  the  use  of  the  hard- 
wood plates  make  possible  a  new  bearing 
surface. 


Te/n/porari/  Woo  Jen  B/oc/<5  -  C'fJ- Ocfaifon- 


3/o£  View 


S>£CT/0/V 


making  them  roughly  octagonal  as  sho\^ 
in  the  adjoining  cut.  These  are  phu  i 
together  with  the  grains  crossin 
clamped  between  the  coupling  flanges  ;  i 
the  boll  holes  drilled  and  belts  ]i| 
through  and  tightened]  up. 

Permanent  blocking  is  effected  by  tiii  l 
ing  up  a  piece  of  well-seasoned  hnrdwini 
to  the  same  diameter  as  the  flanyes  ci 
little  larger,  coimterboring  for  the  flan 
boss  if  there  is  one,  drilling  bolt  lull 
and  soaking  the  piece  in  oil  before  it  i-^ 
in  place. 


Per/r>anent  B/dcKinp, 
Diamefer  to  5//^/)/-/!/ 
Larger  Tfvn  tfie  f/anffes. 


/Permanent  8/oc/t 


"  The  John  Sitrtees  iMEMOKiAL  "  Competition- 
The  Institution  of  British  Foundrymen  propo?  ■ 
inaugurate  this  competition  by  holding  an  ex  n 
nation  of  candidates  during  or  before  the  niont  i 
December.  The  examination  will  be  condnctel 
accordance  with  the  rules  laid  down  bv  tlie  d  ii 
of  the  fund — William  flayer.  Esq..  of  Dumbait 
.As  the  principal  object  in  view  is  to  raise  the  st:ii 
of  the  moulder,  the  privilege  of  competing  is 
fined  to  those  members  who  have,  oi'  are,  serviu] 
regular  apprenticeship  to  the  trade.  It  is  propoi 
on  this  first  occasion  to  confine  the  examination 
follows  :  Senior  class,  to  auestions  of  a  nracti| 
nature  and  general  foundry  practice,  inclnd' 
•tresses  on  moulds,  strengtii  of  materials, 
.Junior  class,  to  questions  in  mathematics 
drawinc,'  equivalent  to  first-stage  engineering, 
comuetition  will  be  held  in  alternate  yeare  in  Ni 
castle-on-T\'np  and  Glasgow,  and  the  first  examij 
tion  will  lake  place  in  Newcastle,  and  will 
confined  to  members,  associate  members,  and  .i 
ciates  of  the  Newcastle-on-Tvne  branch  of 
T"st  itution  of  British  Fdundrvni'Mi. 


doing  .so    in  which 
I)lales  are  \ised. 
Tluvse  plates  aie 


har(U\'oo(l  distance 


lualil( 


pn 


ipal 


A  tcni])oiary  distance  piece  may  be 
made  up  ([uickly  by  sawing  oiY  the  corners 
(d'    s(|uai('     wooden     I)loiks    oi'  boards, 


Contributions,  correspondence,  and  suggestions  \  I 
be  welcomed,  our  desire  being  to  encouragd 
closer  association  between  our  readers  and  c  ■ 
selves.  -THE  EDITOR. 
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Factors  in  Efficient  Steam  Generation. 


By  DAVID  BROWNLIE,   B. Sc. Hons.  (Lond.),   F.C.S.,  A.M.I.Min.E.,  Mem.Am.Soc.M.E.,  A.I.Mech.E 
II.-ROCKING  AND  MECHANICALLY-DRIVEN  MOVING  BARS. 


is  claimed,  with  a  considerable 
'jiouut  of  juslificatioii,  that  the  iiioviug- 
i,T  furuace  embodies  the  chief 
^  [vantages  of  mechanical  stoking-  with 
Ury  few  oif  the  disadvantag-es,  since  the 
^ar  and    tear  and   cost    of   xipkee])  of 


f  Continiifd  fr<  ni-  ]'(fff<'  8,  Mai/  20th. J 
space  of  the  cast-iron  bars  is  formed  of 
slits  2  in.  long-  and  ^  i"-  wide,  at  an  angde 
of  45  deg'.  with  the  length  of  the  bar,  as 
seen  in  Fig.  G.  The  side  bars,  in  contact 
with  the  furnace  tube,  are  made  of  steel 
angles,      upon      which      is  mounted 


the  steam  jets  are  permanently  fixed 
exactly  in  the  throat  of  the  trumpets,  to 
give  the  maximum  effect,  and  ti-avel  with 
the  bars,  the  steam  connections  being- 
flexible.  There  is  one  position  only  in 
whi(di  a  steam  jet  Avill  give  the  most  effi- 
cient results,  and  in  all  other  moving  bar 
furnaces  the  position  of  the  jet  (dianges  as 
the  bar  travels. 

The  furnace  is  airanged  so  that  each  bar 
has  a  slow  to-and-fro  motion  of  a  total 
travel  of  about  2jin.,  being  driven  as 
seen  in  Fig.  T,  by  means  of  cams  3  in. 
wide  on  a  slow  moving-  horizontal  driving- 
shaft  diiven  by  means  of  a  belt  with  a  fast 
and  loose  pulley.  The  power  I'eqnired  is 
very  sn)all,  being  less  than  ^  h.p.  per 
boiler.  The  cams  are  so  arianged  that  no 
two  firebars  side  by  side  have  exactly  the 
same  position  of  travel,  and  the  .whole 
furnace  travels  on  cast-iron  rollers.  Below 
the  fire  door,  and  above  the  furnace,  is 
fitted  a  special  deadplate,  which  contains 
a  number  of  longitudinal  stationary  inter- 
locking' fire  bars  or  coking  grids,  18  in. 


Ion 


a 


in.   wide  and  having  i\  in.  air 
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echanical  stoking-  is  chiefly  in  the  coal- 
l^ding  mechanism.  The  moving  bars 
\n  either  be  solid  cast  iron,  or  hollow 
^|th  steam  jets,  and  the  general 
|,vantages  are  those  already  detailed  foi' 
,oking  bars,  with  the  addition  that  no 
i,nd  cleaning  out  at  all  is  necessary.  The 
(^advantages  are  certainly  very  few,  as 
I'mpared  with  the  ordinary  stationary 
!  nd-fired  furnace,  consisting  of  a  little 
|,)re  care  and  attention  being  necessary, 
|d  about  4  h.p.  per  boiler  for  driving, 
j  As  tvpical  of  this  tvpe  of  furnace  we 
Ive  the  "  Zenith  and  the  "Cass." 
•'The  "Zenith"  patent  furnace,  as 
l.pplied  by  Messrs.  William  Wlhittaker 
« urnley)  Ltd.,  Yorkshire  Street  Iron- 
i)rks,  Burnley,  is  a  combination  of  a 
ham  jet  furnace  with  mechanically- 
I  erated  bars.  The  construction  will  be 
!i?ar  from  illustrations.  Figs.  5  and  fi. 

The  main  body  of  the  grate  is  compose<l 
steel  tees  (4in.  by  4  in.  by  |  in.  in  sec- 

)n)  placed  side  by  side,  to  any  desired 
late  leng-th,  but  usually  6  ft.  These 
|es  have  small  holes  drilled  in  them  so 
l^at  any  fine  ash  from  the  air  space 
I  tween  the  bars  can  fall  through.  The 
jp  portion  of  the  grate,  in  direct  con- 
Hi  with  the  fire,  consists  of  small  cast- 
hn  bars- 12  in.  in  length  by  4  in.  wide, 
raced  longitudinally  in  the  steel  tees,  and 
I  arranged  as  to  be  easily  replaceable 
!jid  +0  take  all  the  wear  and  tear.   The  ail 


Ciisl-iion  Ixirs  willi  pronged  teeth 
cast  nil  the  side.  When  all  ther  cast- 
iioii  bars  are  mounted  and  the  furnace 
completed,  a  series  of  air  passages  or 
troughs  are  formed,  on  the  usual  lines 
alieady  described  in  the  ordinary  jet  fur- 


space,  with  their  ends  resting  on  the  mov- 
ing bars  underneath. 

In  firing,  the  coal  is  thrown  merely  a 
>hort  distance  on  to  the  special  dead- 
plate,  whea-e  it  becomes  coked  and  gradu- 
ally falls  forward  on  to  the  moving  bars, 
on  which,  by  the  motion  of  the  bars,  it  is 
caused  io<  travel  slowly  tlie  whole  length  of 
the  furnace  until  it  falls  over  the  end  as 
ash.  The  deadplate  is  so  arranged  that  the 
ash  and  clinker  heaps  up  before  passing- 
over,  so  as  to  keep  the  back  end  of  the 
gi-ate  always  covered,  and  prevent  excess 
air  passing. 

A  variation  of  this  furnace  is  the 
"  Whittaker  "  "  box  girder  "  patent 
furnace,  which  is  designed  entirely  for 
woiking  without  steam  jets,  that  is,  on 
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nace,  and  the  end  of  each  passag'e  under 
the  front  of  the  furnace  is  arranged  as  a 
trumpet,  containing  a  steam  jet.  The 
steam  supply  is  superheated  as  usual  and 
controlled  by  a  valve.  A  very  inteiesting 
and  unique  feature  of  tins  furnace  is  that 


natural  or  chimney  draught  only.  The 
construction  of  this  furnace  is  similar  to 
file  "  Zeniui  "  furnace,  and  consists  essen- 
tially of  longitudinal  cast-iron  box  girders 
placed  side  by  side,  ?>l  in.  in  width,  so  that 
(Clontinued  on  page  21), 
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LOCOMOTIVE  DESIGN  AND 
PRACTICE. 

( Continued  from  pac/r  2  ',  M<i  i/  .!<>  J 

Distribution  Valves. 

In  respect  lo  tlie  ijast  pj  actiee  in  slide- 
valves,  the  Aniericau  system  of  using  large 
balanced  valves — which  the  ontside  posi- 
tion on  top  of  the  cylinders  made  possible 
— was  a  gi'eat  advantage  over  the  l^ritish 
method  of  smaller  shallow-  unbalanced 
valves;  the  freedom  with  wliich  the  steam 
got  to  and  from  its  work,  in  spite  of  the 
longer  distance  to  be  travelled,  had 
undoubtedly  a  great  deal  to  do  with 
the  "  freedom  "  wliich  was  noticed 
in  comparison  with  British-l)uilt  loco- 
motives in  newly-developed  countries, 
which  practically  offset  the  advantage  the 
British-built  engine  generally  had  in  coal- 
consumption,  due  to  the  more  careful 
design  of  ash  pan,  fire  door  and  boiler. 

The  balancing  of  the  valves,  which  be- 
came cTistonuiry  from  about  liS(SO,  was  a 
complete  success  in  eliminating  wear, 
ports  and  valves  being  j)ractically  un- 
touched time  after  time  when  engines 
were  shopped  ;  the  valves  were  of  cast  iron 
and  often  lasted  as  long  as  the  cylinder- 
casting,  and  the  frecjiient  periodical 
examinations  for  wear  necessary  with  the 
British  pattern  of  unbalanced  bionze- 
valves  Avere  not  retiuii-ed. 

The  practice  of  the  two  countries  in 
respect  to  piston-valves  differs  little,  if  at 
all.  one  very  good  feature  of  American 
practice  being  the  use  of  coml)ine(l  steam- 
chest  coveis  ami  valve-spindle  guides; 
these  are  cast  in  one  piece,  the  slides, 
being  disposed  symmetrically  about  the 
centre  line,  are  sim]de  to  niachine  and 
automatically  ensure  coi  l  ect  alignment,  on 
erection. 

Pistons. 

Pistoji  lieads  do  noi  differ  much  in  either 
country,  tlie  usual  single-plate  pattern 
imw  being  practically  un.iversal.  In 
American  practice  more  attention  is  given 
to  lightening  heads,  rolled  and  cast  steel 
being  used  for  this  purpose;  tliis  is  a  great 
improvement  on  the  j)raciice  tliere  a  few 
years  back  of  employing  double-walled 
hollow  piston  heads  of  cast  iron,  soine  cast 
in  one  piece  and  otliers  l)uilt  up  in  a 
fashion  very  cojiducive  to  failures  on  the 
line  due  to  small  parts  working  loose. 

Piston  tail  rods  aie  not  commonly 
used  in  Ameiican  j)]actice,  and  where 
these  are  used  they  are  for  pistons 
27  in.  diameter  and  upwards  as 
against  the  British  practice  of  applying 
tail  rods  to  pistons  over  19  in.  or  19i  in. 
diameter,  nor  are  suj)])orting  springs  in- 
serted in  the  piston  head  to  contine  the 
wear  caused  by  its  weight  to  Ihe  rings 
instead  of  the  head  itself. 

One  very  good  point  in  up-to-date 
American  practice  is  the  provision  of 
sutfiicent  length  of  piston-rod  to  allo\A 
the  piston  to  be  taken  out  of  the  (cylinder 
far  enough  to  enable  examinations  to  be 
made  and  new  ring's  fitted,  -vvitliout  break- 
ing the  cross-head  tit. 

A  poor  feature  of  American  practice  is 
that  of  riveting  over  the  thread  at  the  end 
of  piston-head  nuts  after  tightening,  and 
using  no  other  security.  Also  tapered 
ends  of  ])iston-rods  are  freqiiently  of  coji- 
siderably  less  diameter  than  the  plain 
part  of  the  rod,  even  at  (he  cioss-head  end 


where  the  reduction  oi  section  caused  by 
the  cotter-hole  has  to  be  provided  for. 
Tiis  seems  a  mistake,  as  if  the  ends  aie 
of  sufficient  section,  the  body  of  a  noinial 
length  rod  must  be  unnecessarily  heavy 
even  allowing  for  regrinding.  The  Bi  ilisli 
practice  of  enlarging  the  ends  is 
undoubtedly  the  correct  one;  hollow  rods, 
in  which  the  hole  in  the  plain  portion  is 
larger  than  those  in  the  ends  are,  of 
course,  not  referred  to. 

Cross-Heads  and  Slide-Bars. 

Present-day  comparisons  show  little 
difference  in  these  parts.  In  British  prac- 
tice, with  inside  cylinders  the  old  four- 
bar  type  is  still  generally  favoured,  being 
very  well  suited  for  (>-()—(>  and  O-S-O 
inside-cylinder  engines  where  the  distance 
between  the  cylinder  cenlie-lines  and  the 
leading  axle  is  limited.  In  respect  to 
outside  cylinders  both  cr)untiies  appear 
settled  to  the  two-bar  or  "  alligator  ])at- 
tern.  There  is  one  type,  however,  some- 
times used  iti  each  countrv  especially  wit  h 
outside  cylinders,  namely,  the  "  Liaird  " 
with  two  bars  above  the  piston  rods;  this 
is  particuhnly  referred  to,  as  it  is  the 
one  with  its  wearing  surfaces  furthest 
away  from  the  dust  of  the  line,  and  it  has 
the  advantage  of  presenting  no  horizontal 
surface  for  the  dust  and  grit  to  settle  on; 
it  is  a  very  good  type  for  new  and  loose 
tracks. 

Connecting  Rods. 

Com{)aring  the  types  of  big  ends 
generally  used,  it  is  noti(M'able  that 
American  practice  usually  favours  the  old 
"  stra])  "'  tyj)e,  similar  to  those  commonly 
used  on  inside-cylinder  engines;  whilst, 
this  is  no  doubt  cheaper  in  first  cost,  it 
ismoie  troublesome  to  maintain  than  the 
open  end  or  closed  end  rods  generall.\ 
used  with  outside  cylinders  on  liritish 
engines.  The  large  mass  of  metal  in  the 
strap  type  is  concentrated  in  an  unfavour- 
able position,  such  weight  being  j)iefer- 
ably  beyond  the  big  end  centre,  not  be- 
tween the  two  centres  of  the  rod.  In 
certain  cases,  however,  wheie  small  dia- 
meter dri ving-wlieels  are  conil)ined  with 
a  long  |)iston-stioke,  open  ended  big  ends 
cannot  be  used  owing  to  the  cliances  of  tlie 
filling-l)lock  bolt  striking  obstructir)ns  on 
the  ballast,  at  level  crossings,  etc.  No 
comment  is  made  regarding  little  ends, 
the  usual  tyj)es  being  common  to  both 
countries. 

Coupling  Rods,  Crank  Pins,  and  Bushes. 

Coupling-rod  i)ins  on  American  locomo- 
tives aie  usually  larger  in  diameter,  but 
less  in  length,  than  British,  and  the  same 
thing  ;ij)plies  to  the  knuckle-joints  and 
pins,  also  to  the  section  of  the  rods  them- 
British  I  section  on  engines  with  more 
than  six-coupled  wheels.  This  practice 
enables  very  laige  cylinders  to  be  placed, 
diiving  outside  the  coupling-rods,  and 
still  keej)ing  within  the  required  limits 
of  width.  Althougli  the  author  finds  tliat 
the  shortness  of  the  pins  leads  to  a  rather 
shoit  life,  for  the  kunckle-joints  particu- 
larly, yet  such  ro<ls  allow  much  greater 
lateial  flexibility  than  the  British  prac- 
tice, and  on  severely  curved  lines  the 
American  practice  gives  less  couj)ling-rod 
bi-eakages  and  overheating  of  bushes.  As 
nuMitioned  in  reference  to  frames,  it  is  a 
di.^advantagc  toliavea  cou))ling-i od  section 
giving  too  much  lateral  stiffness  compared 
to   the   engine   frames — this  being  more 
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likely  to  occur  in  connection  with  pjjte- 
frames.  It  is  possible,  with  a  much  at- 
out  plate-frame,  together  with  couphg 
rods  of  excessive  stiffness,  to  have  a  ! 
motive  "  running  on  its  '  rods.'  " 

The  methods  of  securing  coupling 
bushes   in  America    are  by  means  < 
set-screw  undeiiieath,  or  by  a  combinedltet 
sci'ew  and  oil  cup  fastening. 

The  former"  method  is  also  somel 
used  on  British  locomotives.  If  a  bu'fis 
inclined  to  move,  it  generally  cause 
under  set-screw  to  slack  off  and  fall 
the  same  thing  applies  to  tlie  comf 
tion  oil-cup  fastening  and  set-scremt 
top,  except  that  the  results  are  worse, lid 
the  tendency  to  slack  out  the  set-slw 
is  aggTavated  by  the  motion  of  the 
helping  to  throw  the  oil-cup  off'  them 
fact,  he  knows  of  no  method  of  faste 
so  unsatisfactory  and  troublesome  as 
the  side-pin  fastening  is  certainly  bi  jr 
than  eithei-  of  the  above,  but  is  not  su 
definite  fixing  as  is  desirable. 

Failure  of  these  three  types  a  I 
the  bush  to  turn  the  oil-hole  out  of  r 
ter,  stopping  the  oil  supply  in  addilii 
the  trouble  of  the  loose  bush,  and  pos' 
causing  a  delay,  whilst  the  arr;i 
ment  of  a  key  and  key  way  not  on 
vents  the  initial  movement  tow 
slackness,  but  in  any  event  does  not  a 
the  bush  to  turn,  and  so  prevents 
delay. 
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FACTORS  IN  EFFICIENT  STEAN 
GENERATION. 

(ConduHcd  fium  page  ■>.) 

seven  are  recjuiied  to  complete  the  fuH  e 
for    an    oidiiiaiy    "  Lancashire  "  In 
apart  fiom  ihe  statifuiary  side  bars, 
top  portion  of  the  furmice  in  direct 
tact    with  the  tire  consists    as  usiuiliof 
small    interlocking   cast-iron  bars 
IS  in.  long  and  4  in.  wide.    The  ail- 
slits  are  '2  in.  long,  at  an  angle  of  45  c 
but  the  air  space  varies  from  §  in.  to 
according  to  the  distance  from  the  fui 
front.      The  arrangement  of  the  di  i 
mechanism  and  the  travel  of  the  l)a 
similar  to  the  "  Zenith  "  furnace,  aiu 
same  type  of  ^l;e^-ial  deadplate  with  ^ 
i)iteilocking    cast-iron    bars    is  piovr 
The   "  Falcon  "   self-cleaning  fun 
as  supi)lied  I)y  Messrs.  T.  Ca.ss     Co.  1 
Falcon    Stokei-    Works,    Trinit\-  St 
Bolton,  is  illustiated  in  Fig.  S. 

'1  lie  longitudinal  moving  Inns  are  . 
number  and  usually  (i  ft.  in  leiigtli. 
are  of  hollow  construction,  carried 
cast-iron  rollcMs  and  operated  by  ( 
from  two  main  driving-  .shafts  undci 
front  of  the  furnace  operated  tliron, 
worm  wheel  and  pinion  driven  b\ 
with  ta.st  and  loose  pulley.  One  st 
(-ains  dri\-es  the  bars  inward,^-  and 
other  .set  outwards,  the  travel  being  I. 
and  these  cams  are  provided  with  sppi" 
replaceable  face  piece.s  whic  h  can;  In 
rencnved  at  the  cost  of  a  few  jiein  e.  'in 
bars  all  travel  loi  ward  tooethei .  .w 
return  in  pairs  at  slightfv  dittiteii 
intervals,  the  total  travel  of  the  ba  ti 
and  fro  occupying  :!0  seconds.  A  ifp' 
portion  of  the  weight  of  the  tuinai  i 
(arried  on  the  i>illars  in  front  of  tlr 
boiler,  and  fluM-e  is  no  necessity  to  ril 
the  boilei-  to  make  anv  attachment.  I 
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WROUGHT-IRON  CASTINGS. 

By  Waltek  J.  May. 
In  the  case  of  ordinary   malleable  iron 
castings  if  the  order  is  not  large  enough  to 
charge  a  furnace,  or  alternatively  does  not 
i  fit  in  with  other  orders  to  make  a  charge, 
there  is  a  long  delaj'  in  delivery  because  it 
is  necessary  that  each  furnace  charge  shall 
be  of  the  same  approximate  thickness  to 
secure  a  uniform  annealing,  the  man  who 
wants  odd  jobs  done  after  having  to  wait 
for  months    before    the   goods    can  be 
I  delivered.    This  proves  a  source  of  trouble 
very  often,  but  still  if  a  little  care  is  taken 
the  articles  can  be  directly  cast  and  used 
without  annealing  if  any  chooses,  and  at 
no  greater  cost.     If  you  keep  free  from 
carbon  in  the  metal  either  wrought  iron  or 
mild  steel  can  be  cast  of  so  malleable  a 
character  that  it  will  take  the  place  of 
ordinary  malleable  castings,  and  this  with- 
'\  out  annealing',    but   the  metal  must  be 
carbon  free,  and  not  just  cast  iron  of  the 
ordinary  grey  variety. 
Grey  cast  iron  melts  fit  for  pouring  at 
'  about    1,150  deg.    Cen.,   mild    steel  at 
!  1,400  (leg.    Ceu.,    and    wrought  iron  at 
'  1,600  deg.  Cen.,  but  as  variations  in  the 
content  of  the  metal  cause  some  little 
difference  in  the  actual  pouring  tempcra- 
"  tures,  these  figures  can  only  be  taken  as 
being   approximately    correct.      In  any 
'  case,  liowcver,  either  clay  barrel-shaped 
',  crucil)les  or  lined  plumbago  crucibles  will 
stand  the  heat  and  work  well  in  practice 
1  if  covers  are  provided,  but  those  for  \ise 
.  with  steel  ancl    high-temperature  metals 
^  must  be  ordered,  and  not  brass  crucibles 
which  are  insufficiently  refractory. 
For  both  mild  stee^l  and  wrought  iroi; 
\  melting  it  is  desirable  for  many  reasons 
that  forced  draught  be  used,  a  Sin.  ^uage 

I  pressure  being  cjuite  enough  for  practical 
working.    If  the  chimney  is  high  enough 

\  and  of  sufficient  ar^a,  of  course  melting 
'•  can  be  done  by  induced  draught,  but 
for  many  reasons  forced  draught  is  the 
best  to  employ,  provided  sufficient 
f  chimney  accommodation  is  provided  to 
f  remove  the  burnt  gases  from  the  furnace. 

II  The  heat  is  wanted  around  the  crucible, 
!(  and  not  in  the  chimney  in  any  case.  As 
I'  to  whether  single-pot  furnaces  or  those 
t  to  hold  four  crucibles  are  used  must  depend 
j  on  what  castings  are  required,  but  either 
!  can  be  readily  arranged.  Care  must  be 
I*  taken  that  sufficiently  refractory  linings 
'  are  used  whatever  form  of  furnace  is 
[  adopted,  because  the  heat  to  be  resisted  is 
!  considerable.    In  all  cases  the  crucibles 

should  be  placed  on  stands  resting  on  the 
i  firebars  as  usually  fresh  coke  has  to  be 
i'  added  from  time  to  time,  and  it  is  undesir- 
!  able  to  move  the  crucibles  before  they  are 
\  lifted  from  the  fire. 

x\  The  metal  should  be  small  enough  to 
Ipadk  the  crucible  so  that  there  is  little 
I  waste  space,  but  in  charging  due  regard 
i  has  to  be  paid  to  the  expansion  of  the 
j  metal  by  heat,  or  burnt  crucibles  may 
!  result.  The  covers  should  be  luted  on 
j  with  a  luting  that  will  come  away  without 
1  the  covers  or  cruoibles  being  broken,  and 
j  as  the  purpose  is  simply  to  exclude  carbon 
1^  in  a  gaseous  state  no  great  hardness  is 
I  needed.  The  time  taken  in  melting  is 
I  variable,  but  with  1001b.  crucibles  the 
i  first  melt  when  starting  cold  will  take  five 
j  or  six  hours,  but  subsequently  from  two 
to  three  hours  will  be  needed  for  each 
!  melt    This,  however,  depends  largely  on 

!i 

\ 
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the  skill  of  the  furnace  attendant,  no  hard 
and  fast  rules  being  possible  in  any  class 
of  melting  operations  with  either  crucibles 
or  cupolas,  as  everything  depends  on  the 
attendant. 

When  the  metal  is  melted  it  should  be 
fluxed  with  15  per  cent  carbon-free  ferro- 
aluminium,  and  ^at  once  skimmed  and 
poured  into  the  moulds,  and  if  carbon  has 
been  excluded  a  J  in.  thick  test-bar  should 
bend  cold  into  3  in.  rings  without  anneal- 
ing if  any  decent  wrought  iron  or  mild 
steel  is  used,  but  the  better  the  quality  of 
the  original  metal  charged  the  better  will 
be  the  final  resnlt. 

Owing  to  the  greater  heat  of  steel  or 
wrought  iron,  when  in  a  molten  state,  it 
is  necessary  to  use  as  refractory  a  sand  as 
possible,  and  the  moulds  should  be  well 
polished  with  a  thin  surfacing  of  graphite, 
the  greyest  form  being  preferable.  This 
prevents  the  sand  from  burning  into  the 
metal  because  the  practicaliy  infusible 
graphite  forms  a  shield  to  the  sand.  With 
large  castings  as  nearly  an  infusible 
moulding  material  as  can  be  secured 
should  be  used,  care  being  exercised  to 
prevent  lime  or  soda  compounds  in  the 
sand,  or  whatever  is  u.sed.  Besides  this 
the  mould  body  should  be  of  a  character 
to  carry  off  heat  rapidly,  so  that  chances 
of  fusing  become  as  remote  as  possible. 
Moulders  who  have  had  some  experience 
of  steel  moulding  would  be  the  best  to  deal 
with  this  class  of  moulding,  naturally,  but 
still  they  are  not  absolutely  necessary,  as 
usually  men  used  to  the  general  jobbing 
work  of  factory-  foundries  have  to  deal 
with  all  kinds  of  metal  in  the  course  of 
their  ordinary  work. 

Pro'vided  that  mild  steel  or  wrought  iron 
is  melted  in  covered  crucibles,  and  kept 
free  from  carbon,  and  that  the  castings 
are  allowed  to  become  gradually  cold  in 
the  moulds,  the  castings'  will  be  found  to 
be  as  malleable  as  most  of  the  ordinary 
annealed  malleable  castings,  but  where 
extreme  softness  is  needed  they  can  be 
jumealed  in  one  or  other  material  as 
needed,  but  for  ordinary  purposes  this  is 
rarely  necessary. 

Mild  steel  and  wrought  iron  castings 
can  be  case-hardened  when  this  is  desirable 
and  in  the  process  the  interior  metal  is 
softened  while  the  outside  is  getting  its 
hard  casing. 


COPPER  FOR  HIGH^VOLTAGE 
TRANSMISSION. 

A  coMMUNiCATiox  of  interest  and  value 
\\-asi  sent  to  the  Press  recently  by  H.  H. 
('oclirane,  a  Avell-known  American  engi- 
neer, discussing  the  relative  merits  of 
copper  and  aluminium  conductors  for  tlif 
transmission  of  current  of  higdi  potentials. 
Mr.  Oochrane's  letter  follows  : 

Your  letter  concerning  the  use  of  coi)per 
m  aluminium  for  a  TO.OOO-volt  transmis- 
sion line  has  been  received. 

For  this  service  we  would  without  (|Ui's- 
tion  recommend  the  use  of  co])per. 
Several  years  ago  one  of  our  pi-edec_essors 
in  the  pow-er  'business  in  this  district 
(Montana)  built  two  50,000-volt  transmis- 
sion lines,  each  60  miles  long,  to  transmit 
power  from  our  present  Madison  phmt  to 
Butte.  Due  to  the  softness  of  the 
nlumiuium,  the  wire  strands  gradually 
wore  in  two  at  the  insulators,  and  caused 
a  o-reat  deal       t,;onble  from  breakage. 


Another  trouble  we  experienced  was 
that  in  case  of  an  insulator  failure  or  flash- 
over,  the  heat  of  the  arc  was  almost  sure 
to  burn  the  wire  in  two,  whereas  with  a 
copper  conductor  this  very  rarely  happens. 

About  four  years  ago  we  took  the 
aluminium  conductors  off  of  these  lines 
and  are  now  using  copper  in  their  place. 
Since  that  time  we  have  used  no  alumi- 
nium whatever  for  transmission  purposes. 

We  were  told  not  long  ago  by  an  engi- 
neer of  one  of  the  companies  operating-  in 
the  State  of  Washington  that  they  had 
trouble  with  an  aluminium  transmis.sion 
line  which  was  caused  by  fine  sharp  sand 
or  dust,  which  lodged  between  the  wires 
of  the  strand  and  between  the  strands  and 
tlie  insulator  heads,  and  gradually  won- 
into  the  aluminium  until  breakage  occurred 
at  the  points  of  support.  This  was  in  a 
country  where  dust  storms  are  frequent. 

I  have  been  informed  that  one  of  the 
companies  in  California,  which  used  a 
very  large  steel-centred  aluminium  c  aide, 
experienced  trouble  due  to  the  aluminiuui 
creeping-  on  the  steel  centre  in  long-  spans, 
especially  in  mountainous  country  where 
one  end  of  a  long-  span  would  be  consider- 
ably higher  than  the  other  end.  On 
account  of  the  difference  in  expansion  be- 
tween the  aluminium  and  steel,  the  alu- 
miniuui would  slide  down  on  the  steel 
centre  when  it  expanded,  but  would  not 
slide  up  when  it  contracted.  This  resulted 
in  the  formation  of  large  bunches  of  loose 
aluminium  wire  at  the  low  points  of  (lie 
spans. 

Aluminium,  of  course,  has  been  used 
with  success  in  a  great  many  transmis- 
sions, but  I  am  inclined  to  think  that  the 
safeguards  and  precautions  which  have  to 
be  taken  to  insure  this  siu'cess.  together 
with  the  natural  disadvantage  of  the 
material,  are  more  than  enough  to  offset 
any  ])ossil)le  .saving  in  first  cost  which  may 
be  realised  by  its  use. 

For  the  same  current  caiiying  capacitx 
the  aluminium  conductor  is  considerably 
larger  than  the  corresponding  copper  con- 
ductor, and  therefore  subjects  the  supports 
to  greater  wind  loads,  which  are  a  much 
more  important  item  than  the  dead  load 
due  to  the  weight  of  the  conductor. 

If  sus])ension  insulators  are  used  the 
insulators  will  swing  sideways  in  the  wind 
much  more  than  with  copper,  and  to  pro- 
vide necessary  clearances  the  cross  arnis 
must  ordinarily  be  longer  and  the  wire 
spacing  greater. 

There  is  also  more  danger  of  the  wire.-^ 
whipping  together  in  the  middle  of  the 
span  in  heavy  Avind  stoims.  The  alumi- 
nium wire  is  easily  burned  in  two  in  case 
of  an  accidental  high  tensicmarc,  and  with 
a  .steel  core  aluminium  conductoi  the 
labour  and  time  required  for  splicing  is 
considerably  greater  than  for  copper. 

Another  mattei-  concerning  which  1 
have  no  information,  but  which  is  worth 
considering,  is  that  with  a  galvanised  steel 
conductor  in  contact  with  aluminium  it 
might  be  possible  that,  due  to  galvanic 
action,  the  zinc  covering  of  the  steel  would 
soon  become  corroded,  wdiich  would  allow 
the  steel  to  rust  in  two,  the  rust  destroying 
the  strength  of  the  cable.  This  action 
would  probably  depend  upon  the  atmos- 
pheric conditions  and  would  be  worst  in  a 
moist  climate  or  in  locations  where  there 
was  sulphur  smoke  or  salt  fog  in  the  air. 
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A  Weekly  Record. 


Mersey  Contract  Sent  to  Barrow. 

The  continuance  of  the  strike  of  Mersey 
shiiirepairers  has  been  responsible  for  the 
loss  of  the  contract  to  repair  the  twin- 
screw  steamer  St.  Elian.  It  was  hoped 
that  the  Mersey  men  would  have  returned 
to  work  when  the  extensive  repairs  and 
alterations  to  this  ship  would  have  been 
done  on  the  Mersey.  As  it  is,  the  ship 
has  been  sent  to  Messrs.  Vickers  Ltd., 
and  the  work  will  be  done  at  their  Barrow 
shipyard. 

Huge  Rail  Engines. 

The  North- I'^a  stern  Railway  Co. 
aiinf)un(('  Ihat  they  are  completing  at 
their  Darlington  Avorks  the  construction 
of  two  three-cylinder  4-0-2  (Pacific)  type 
superheater  locomotives  designed  by  their 
chief  mechanical  engineeiv,  Sir  Vincent  L. 
Raven.  Primarily,  they  are  intended  foi' 
hauling  between  York  and  Edinburgh  the 
heaviest  and  fastest  timed  trains  for  the 
i^ist  ('(Kist  Scottish  express  services.  The 
engines  will  weigh  about  97  tons,  while 
the  tender,  carried  upon  six  wheels,  and 
Avith  a  capacity  of  5|  tons  of  coal  and 
4,125  gallons  of  AA-ater,  weighs  an 
additional  40  Ions  2  cwt.,  giAang  a  total 
Avcighl  of  14^1  tons  2  cwt. 

U.S.  Coal  Enquiries. 

Numerous  enquiries  haA^e  been  received 
in  C'aidiff  during  the  past  Aveek,  from 
America,  for  cargoes  of  coal  delivered  in 
New  York,  Boston,  or  Montreal.  The 
enciuiries  Avere  cliiefly  tfor  single  cargoes  of 
7,000  and  2,500,  but  they  are  regarded  in 
Soutli  Wales  as  an  indication  that  the 
United  States  coal  supply  is  running  short 
as  a  result  of  the  prolonged  miners'  strike, 
and  that  the  snuill  ({uantity  of  coal  noAV 
enquired  for  is  the  beginning  of  an  exten- 
sive demand.  It  is  jiossible  that  small  en- 
quiries have  been  put  forward  to  prevent  a 
ra])id  rise  in  Welsh  coal  values,  Avhich 
Avould  certainly  have  taken  place  if  large 
re(iuiremeuts  had  suddenly  been  placed  on 
the  market. 

Transport  Workers'  Amalgamation. 

The  big  scheme  wliicli  lias  liecn  |iro|iosed 
to  link  up  all  grades  and  sei  lioii-  of  trans- 
liort  and  raihvay  Avorkers  in  the  National 
Transport  Workers'  Federation  has  been 
endorsed  by  the  dissociated  iSociety  of 
liocomotive  Engineers  and  Firemen  at 
their  recent  conference  in  London. 

The  society,  which  has  a  membershij) 
of  over  75,000,  is  the  first  of  the  large  trade 
unions  to  affiliate  in  this  manner  Avith  the 
Transport  Workers'  Federation  in  the 
movement  to  secure  closer  co-ordination  of 
interest  and  -solidarity  of  action.  The 
scheme  is  to  be  submitted  for  apjnoval  to 
the  annual  conference  of  the  Raihvav 
Clerks'  Association,  Avhich  opens  at  Blat  !<- 
jxjol  next  Aveek,  and  in  July  will  be  pre- 
sented to  the  National  Union  of  Raihv  iy- 
men  at  their  annual  conference  at  Brad- 
ford. 

The  adhesion  of  the  three  railway  unions 
would  add  over  700,000  to  the  strength 
of  the  Transport  Woikers'  Federation. 
Avhose  total  memberships  if  the  proposed 
linking-u])  Avere  finallv  endorsed  avou'M  lie 
increased  to  about  1,100,000. 


Merseyside  Dock  Improvement. 

The  unemployeil  of  Liveiijool  Avill  no 
doubt  benefit  by  the  proposed  dock 
develojnnent  at  the  north  end  of  Liver- 
l)ool  Avhich  is  about  to  be  undertaken  and 
Avhicli,  it  is  estimated,  Avill  proA'idc 
employment  for  900  men  for  a  peiiod  of 
two  years.  When  completed  any  ordinaiy 
commercial  vessel  will  be  able  to  arriA-e  or 
depart  at  almost  any  period  of  the  tide. 

The  development  of  a  neAv  system  of 
(iladstone  I)()(  ks  has  already  commenced, 
and  the  Works  Committee  of  the  Mersey 
Dock  Board  now  recommend  that  th(- 
existing  entrance  to  the  (jladstone 
(jraA-ing  Do(  1^  sliould  ])e  closed,  and  a  neAV 
entrance  be  made  for  the  interior  of  the 
neAV  svsteni  of  docks  at  an  estimated  cost 
of  f40H,509. 

The  contemplated  ncAV  entrance  to  the 
graAnng  dock,  whicdi  was  built  for  a  class 
of  A'essel  Avhich  had  noAV  left  the  port, 
would  be  1,070  ft.  h)ng  and  130  ft.  AA'ide. 
It  would  confer  enormous  adA^antages  on 
trade,  and  Avould  lead  to  a  demand  for 
more  accommodation.  The  large.st  ship 
ever  constructed  Avould  be  able  to  pass 
through  the  entrance  on  any  tide  of  the 
year,  and  commeicial  ships  could  leave  at 
practically  any  hour  of  the  day. 

Special  Floating  Dock. 

A  remarkable  vessel,  Avhich  has  been 
built  at  H.M.  Dockyard,  Chatham,  has 
recently  completed  a  series  of  successful 
tests.  It  is  a  special  floating  dock  whit  !i 
provides  means  for  the  docking  of  flying 
l)oats  so  that  the  main  water  portions  can 
be  conA'eniently  overliaulcd  jiiid  repaired. 

In  general  a)ipcaian(  e  this  floating  dock 
is  like  the  forw  ard  lialf  of  a  t  ramp  steamer, 
lopped  off  short  amidships  and  the  after 
])ortio'n  remoA'ed.  Her  high  forecastle 
helps  to  provide  the  necessary  buoyancy 
Avheir  the  floor  of  the  dock  is  submerg'ed. 
The  side  buoyancy  tanks  are  Ioav 
buhvarks,  which  are  cut  down  so  as  to 
clear  the  loAver  planes  of  the  flying  boat 
Avhen  the  hull  is  "  in  dock."  The  after 
part  of  the  vessel  is  formed  so  that  the 
floor  of  the  dock  is  carried  flirsh  right  out, 
and  there  are  longitudinal  rails  or  skids 
at  the  centre  line  to  guide  the  floating 
tiying  boat  into  position.  Tavo  adjust- 
able cradles  are  then  gently  brought  into 
use  to  steady  the  flying  boat  as  the 
"  dock  "  is  pumped  out  and  the  whole 
mass  raised  to  the  required  height.  The 
com])lete  operation  takes  less  than  a 
c[uarter  of  an  liour.  Light  platforms 
inside  the  bulwarks  give  ready  access  to 
the  A-arious  ]iarts  of  the  flying  boat. 

Supei'ior  British  Blowers. 

An  interesting  statement  appears  in  a 
daily  contemporary  to  the  effect  that  a 
large  ex-(ierman  A'essel  has  not  yet 
developed  the  speed  expected  of  her,  and 
is  now  in  port  undergoing  certain  altera- 
tions before  resuming  her  sailings.  There 
is  said  to  haA'e  l)een  considerable  difficulty 
in  maintaining  steam  in  the  12  large 
cylindrical  boilers,  du(>  to  tubes  becoming 
(dioked  Avith  aslies  and  soot.  Tliis  trouble 
is  accentuated  by  superheat ei'  tubes  inside 
the  main  boiler  tubes.  It  appeai-s  that 
fjteam  bloAvers  Avere  fitted  by  her  German 


liuilders,  purporting  to  be  an  inqarov 
inent  on  a  well-known  British  patter 
but  these  proved  to  be  pr  actically  useles 
;urd,  in  fact,  only  made  matters  Avorse  1 
increasing  the  tendency  to  form  what  L 
known  as  "  crows'-nesting."  A  set  | 
Parry  blowers  were  hurriedly  fitted  to  oi;t 
boiler,  and  these  Avere  found  to  be  \< 
ePlective  on  the  last  voyage  that  the  opp<  . 
tunity  is  noAV  being  taken  to  fit  them  i 
all  the  cS8  furnaces  rn  place  of  the  origiiil 
blowers.  I  understand  that  the  ne- 
bloAvers  are  similar  to  those  first  fittf, 
and  noAV  adopted  in  all  Mes,srs.  Alfi  I 
Holt's  vessels,  and  that  they  are  man, 
factured  at  the  inventor's  oAvn  works  i 
LiA'erpool. 

World  Flight. 

The  attempt  to  fly  round  the  Avorld  \vi 
began  on  May  24  from  Croydon  Acii 
drome.  The  first  machine  to  be  used  Im 
D.H.9  in  which  the  three  airmen  hope  i 
reach  Calcutta.  The  trial  flight  of  ts 
machine  is  stated  to  haA'e  giA'en  eve' 
satisfaction.  A  semi-official  send-off'  a\  j 
giA'en  to  the  airmen,  including  Maji- 
General  Sir  W.  S.  Brancker,  Directoi  £ 
Civil  Aviation.  The  aviators  hope  ) 
complete  their  flight  of  30,000  miles  i. 
about  90  days. 

Broadcasting. 

A  pri\'ate  conference  has  been  held  i 
Loiiidoi.^  during  the  past  Aveek  of  A\irtlB 
manufacturing  companies  Avith  the  obj(fc) 
of  arranging  a  scheme  of  co-operatit 
betAveen  the  companies  in  the  orgaui  | 
tion  of  broadcasting  stations  and  in  t| 
division  of  areas.  Uj)  to  the  present  ti  il 
23  companies  have  signified  their  Avilliift 
ness  to  broadcast,  but  this  number  B' 
thought  to  be  too  high,  about  a  do>l 
being  a  nioic  Avoikable  number.  Oif 
iwo  broathast iiig  stations  are  at  preset 
fully  equipped — ■one  in  London  and  e 
(jthei  in  Mamdrester — and  tests  hse 
already  been  carried  out  at  these  statiop 
The  waA'e  leng'ths  allocated  for  amat™ 
transmission  Avill  be  from  150  metres  o 
200  metres  inclusive — spark,  contimua 
Avave  and  telejihony  only ;  400  met  s 
continuous  AvaA'e  and  telephony  only,  li 
transmission  Avill  be  permitted  oA^ei  tt 
aggregate  maximum  of  Iavo  hours — it 
necessarily  l  onsecutive.  Arrangeme  s 
are  noAV  being  made  for  the  next  c  .- 
ference  betAveen  the  Postmaster-()rem  il 
and  broadcasting  concerns,  l)ut  no  defii  6 
date  has  yet  been  fixed. 

Swansea  Harbour  Agreement. 

It  lias  now  been  decided  to  merge  * 
Swansea    Docks   into  the  Great   West  Ji 
Railway  Co.  upon  the  hitter's  terms  a\  li  h 
jjroviile  for  the  exchange  of  stoi'k  oa 
basis  of  £80  5  jier  cent  guaranteed  Gilt 
Westein   RaihAay    preference   stock  jin 
ex(diange    for   every    £100   4    j)er   t  nt 
riaibour  Stock.     The  deal  Avill  no  d(  M 
lie  a  liood  tiling  for-  the  Harbour  -t(k- 
holders,    Avho.se    interest    has  lieeii 
default  three  years,  and  who  liy  arrai  e- 
nuMit  will  receive  arrears  of  interest  )y 
the  (rreat  Western  Railway,  the  Hail 
Trust    being  also  covered  in  respectof 
certain  other  liabilities. 
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How  Other  Industries  Stand. 


THE  RUBBER  TRADE  AROUND  THE 
WORLD. 

Of  tilt'  401)  automobiles  in  Salvador  only 
;Y,\0  are  iu  actual  use.  Eight  are  of 
Muropeau  make,  the  rest  American.  As 
inillimetre  Clincher  tyres  are  not  imported 
from  EuroiJe,  car  owners  have  been  forced 
'to  change  tlie  rims  to  r(M  eive  Ameiicaii 
size  tyres.  Due  to  the  very  rough  and 
mountainous  roads,  over-size  tyre  eiiuip- 
nient  is  ([uite  common.  SeAt'iity-fi ve  per 
i  cent  of  the  tyres  s(dd  are  of  coid  con- 
stiuction.  American  and  iMUdpcau  prices 
delivered  are  praclically  on  a  par,  though 

•  there  is  a  tendency  for  J'juropean  prices 
to  drop  from  time  to  time.  Distribution 
is  effected  through  exclusive  agents  Avho 
'.sell  at  retail.  No  mileage  guarantees  are 
given  as  a  rule.    Terms  vary,  though  they 

•  are  generally  (iO  days'  draft  after  arrival 
of  goods.  Some  European  manufacturers 
'are  offering  GO  to  90  days.  The  average 
car  owner  uses  from  four  to  five  tyres  per 
,'year.    Red  inner  tubes  are  ])referred. 

There  are  about  15  trucks  in  use,  nearly 
,Iall  of  which  employ  solid  tyres. 
American  motor  cycles  and  tyres  dominate 
'the  market.  There  are  some  00  bicycles 
'in  use,  the  bicycle  tyre  market  being 
dividend  between  the  European  douljle- 
tube  and  the  American  single-tube  tyres. 
,  Motor  car  and  bicycle  tyres  constitute 
I  the  pi  incipal  article  of  rubber  goods 
|, imported  into  the  Aleppo  district,  though 
:i)u  account  of  the  disturbed  political  con- 
editions  and  the  limited  demand  for  trans- 
portation facilities,  the  market  for  tyres 
j  is  f^r  from  good.  There  are  about  14() 
Ijpassenger  cars  and  55  trucks  in  the  dis- 
trict. Seventy-five  per  cent  of  the  tyres 
:  in  u.se  are  of  the  inch  Climdier  type,  the 
Ibalaiice  being  metrics.  Eabric  tyres  are 
[ireferred  because  of  the  lower  initial  cost 
||ind  represent  85  per  cent  of  the  tyres 
iised.    The  garages  buy  botii  direct  and 

1^ 


through  Commission  agents.  Terms  are 
usually  25  per  cent  down,  balance  against 
documents.  As  the  roads  are  very  poor 
the  annual  tyre  consumption  per  car  is 
much  greater  than  in  the  United  States. 
Red  inner  tubes  are  preferred. 

There  are  sonre  250  privately-owned 
motor  cars  and  trucks  in  Smyrna.  Ten 
jier  cent  of  the  cars  are  equipped  with 
metric  (Jlincher  tyres,  50  per  cent  with 
inch  Clincher  tyres  and  40  per  cent  with 
straight  sides.  Ninety  per  cent  of  the 
cars  are  ec^uipped  with  fabric  tyies 
because  of  their  lower  price. 

The  lubber  goods  of  Crermany  have 
flooded  the  markets  of  Switzerland, 
according  to  a  report  froin  Consul 
Willrich,  St.  Gall.  During  the  period  of 
the  late  war  Cjerman  goods  grew  scarce, 
British  goods  generally  taking  their  place. 
Some  American  firms  also  were  successful 
in  introducing  their  products,  and  even 
established  agencies  in  vSwitzeiland.  Most 
of  these  have  been  closed  again,  and  those 
remaining  specialise  in  automobile,  motor 
cycle  and  bicycle  tyres. 


trade,  however,  in  the  years  preceding  the 
war,  and  while  exportation  reached  its 
maximum  in  1921  importations  increased 
steadily.  The  industry  found  itself  in  a 
losing  fight  Avith  certain  types  of  foreign 
oars,  mainly  American.  The  exportations 
were  of  the  heavier  type,  while  the  cars 
imported  were  mainly  of  the  lighter 
models. 

During  the  war  the  industry  found 
jilenty  of  work  executing  Government  war 
orders,  and  for  some  time  after  the  war 
period  manufacturers  were  busy  supplying 
the  demands  of  the  large  number  of 
persons  made  wealthy  by  the  war.  In  the 
foreign  fields  Italian  trade  was  made 
almost  prohibitive  by  the  protectionist's 
tariff  policy.  In  spite  of  these  obstacles 
and  difficulties,  the  motoi-  industry  stili 
found  important  marl<etis  abioad,  until  in 
1919  and  192<}  the  export  trade  equalled 
and  even  sui  jiassed  that  of  pre-war  years. 


ITALIAN    MOTOR  INDUSTRY. 

The  piincipal  market  for  Italian  cars 
since  the  war  has  been  in  the  various  parts 
of  the  British  Empire,  with  Sjiain  second, 
Switzerland  third,  and  Beilgiuiii  fourth. 
The  Italian  market  is  far  too  small  to  give 
tlie  industry  sufficient  work  in  normal 
times,  and  the  imposition  of  the  oircula- 
tioir  tax  on  automobiles  in  1920  reductd 
the  consumption  of  cars  to  a  minimum. 

The  automobile  industry  of  Italy, 
although  the  youngest  of  all  the 
mechanical  industries  of  tliat  country,  has 
reached  the  highest  stage  of  development, 
and  the  export  trade  has  attained  high 
importance.  XTnfavourable  symjitoms 
began    to    he    noted     in    this  foreign 


WEEKLY  OUTPUT  OF  COAL 

^\'('  give  below  the  oHicial  statement  td' 
the  coal  output  at  the  mines  of  Great 
Britain  for  the  four  weeks  ended  May  (i. 
For  the  week  ended  May  G  the  output 
was  4,TGG,G00  tons,  as  compared  with 
5,1()0,000  tons  in  the  previous  week.  I^ast 
year  the  outjiut  from  April  4  to  July  4 
was  only  179,100  tons  owing  to  the  stop- 
jiage  of  work  at  the  mines. 

April  l  i.  April  i2  April  29  M;.y  (i. 

Districts  liii  s.  Ions.  Ioiik.  Tods. 

Northumberland   JiV^/iOO  218,PnO  262,100  260,400 

Lnirham  .;(,7iiO  56^,200  7iy,i-00  721,500 

Vork.sbire    674,100  4.'i0,'.i00  PO7.liO0  767,600 

ijancn*hire.  Cheshire, 

aud  North  Wales   342.700  3(.7.3r0  428. Of 0  41.3,700 

Derby,  NoUinghani  and 

Leicester    499,300  401, 7uO  64:i,900  622  600 

Stafford,  Shropshire, 

Warwick,  Worcester  3;9,300  220  9C0  3SO,o60  373,700 
South  Wales  and  Mon- 

mouth.shirf   1,042,500  654.300  1,081,500  902,200 

Otiicr  Kuglinh  iJistricts  ftJ.sOO  7i>,400  iOi,70U  9.i.900 

Scotland   669,100  C4U,4O0  1 42,i'00  619,0(0 

T«tal    7^  4,383,?00   S,543,9G0   J,HO,100  4,766,e00 


QUERIES  AND  REPLIES. 

'  We  invite  our  readers  to  submit  practitai  problems 
^or  solution  by  our  staff,  or  by  other  raadan. 
■Replies  will  be  paid  for. 


.Now  divide  out  this  fraclinn  to  sot  a  decimal, 
which  amounts  to  -VO.jTS.  'i'ii>  i>  -i  way  of  doing 
this  is  to  use  logs.  Take  llii:-^  ligurc  and  rewrite 
it  as  a  vulgar  fraction,  thus  : — 


79,.57S 


QUERIES. 

!  Cutting  Spiral  Gears.— Hetiuii-ed  the  calcula- 
imis  ill  detail  foi'  cutting  and  setting  spiral  bevel 
';c'ars  in  the  Gleasun  spiral  bevel  machine,  and  also 
particulars  of  the  difference  in  the  pressure  angle 
>n  either  side  of  the  tooth. — C.  S.  P. 


REPLIES. 

DiAMETR.\L  Pitch  Worms. — In  answer  to  the 
|uery  by  "  B.  H."  I  would  advise  him  to  use  the 
oilowing  method.    This  can  be  applied  to  any 
j  ase  of  an  odd  pitch  worm  and  it  yields  in  the 
I  ninimurn  time  the  most  accurate  result, 
i   First  set  down  the  pitch  of  the  lead  screw  as 
I  numerator  and  the  pitch  required  as  a  denominator 
if  a  fraction,  thus  : — 

•25  i.e.,  four-threads  per  inch. 
■31416  i.e.,  10  D.P.  expressed  as  a  circular  pitch. 
The  reason  for  this  is  not  far  to  seek  wdien  it  is 
emembered  that  if  a  pair  of  shafts  are  connected 
ogether  by  spur  gearing  that  the  ratio  of  their 
peeds  will  be  inversely  as  their  diameters,  and  as 
he  wheel  to  be  found  for  the  denominator  wdl  be 
ilaced  on  the  spindle  as  a  driver  the  inverse  ratio 
5  automatically  obtained. 


IttO.OOO 

greatest  common  measure,  tiius  : — • 

79,578)100,000(1 
79,578 


and  then  jjrocoed  to  obtain  the 


These  figures  are  now  ii.sed  to  construct  fraction 
in  the  following  manner  :  Fii-st  fraction,  take  1  as 
numerator  and  the  first  partial  as  denominator  ; 
second  fraction,  take  (-x-cond  partial  midtiplied 
by  first  numerator)  as  numerator  and  (second  partial 
multiplied  by  first  denominator)  plus  first  numerator 
as  denominator  ;  third  fraction,  take  (third  partial 
X  second  numerator)  +  first  numerator,  as  numer- 
ator, and  (third  partial  X  second  denominator) 
first  numerator  as  denominator,  and  so  on,  thus  : — 


20,422)79,578(3 
61,266 


+ 
1_ 

r 


35 
44 


+ 
39 
49 


US 
142 


18,312)20,422(1 
18,312 


2,110)18,312(8 
16,880 


1,432)2,110(1 
1,432 


678)1,432(2 
1,356,  etc. 


The  figiu'es  thus  obtained  are  termed  the  partial 
quotients,  and  they  are  set  down  ui  line  with  a 
sign  over  them,  the  first  one  being  plus  and  the 
second  minus,  and  so  on,  the  very  last  figure  when 
it  is  run  out  being  0. 


+ 


+ 
1 


+ 
1 


2 


The  signs  above  each  fraation  moan  that  lha  ratio 
is  in  excess  or  the  reverse,  as  the  case  may  be. 
On  the  majority  of  English  lathes  the  wheels  carried 
are  arranged  in  fives,  and  taking  advantage  of 
this  fact  and  noticing  tiiat  the  fifth  fraction  has 
for  its  two  parts  n,umbers  differuig  by  just  one  from 
a  five,  and  that  it  is  also  plus,  and  also  remembering 
that  if  equals  are  added  to  the  numerator  and  the 
denominator  that  a  smaller  ratio  results,  it  seems 
that  the  most  satisfactory  ratio  will  be  40/50,  the 
50  being  placed  upon  the  sjaindle  and  the  40  upon 
the  screw,  any  other  suitable  wheels  being  used  to 
gear  up. 

Checking  over  the  pitch  obtained  with  this  pair 
■2.5  X  50 

of    gears    gives  "  =  ■3125,  as  against  ■3141 

actual. 

This  is  as  near  as  can  be  got  with  ordinary  lathe 
gearing. — Horsepowee. 
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NEWCASTLE-ON-TYNE. 

(From  Our  Own  Corrbspondent.) 

Sigu.s  are  not  lacking  that  if  the 
engineering  dispute  could  be  settled  on  a 
durable  basis  a  ueM-  lease  of  life,  not 
necessarily  a  "boom,"  would  come  to  tbe 
Nortli-East  Coa.st,  for  enquiries  are 
numerous  and  only  high  costs  keep  con- 
ti'acts  from  being  placed.  The  instant 
success  of  the  Consett  Iron  Co.'s  issue  of 
£'1,500,000  of  debenture  stock,  where 
more  than  the  total  required  was  offered 
within  an  hour  of  the  banks  being  opened, 
is  indicative  of  the  confidence  of  investors 
in  the  future  prospects  of  such  staple 
concerns  in  this  district.  This  particiilav 
company,  with  its  numerous  collieries  and 
up-to-date  works  controlling  the  raw 
material  and  the  finished  product  from 
vstaii:,  to  finish,  is  in  a  unique  position  to 
take  advantage  of  the  slightest  veering 
of  the  trade  wind  in  the  right  direction. 

A  number  of  Tyneside  engineers 
recently  witnessed  an  interesting  demon- 
stration of  the  Wild-Barfield  electrical 
tempering  furnace  at  the  Newcastle  works 
of  Messrs.  Holmes  &  Co.,  Portland  Road, 
by  Mr.  Barfield.  The  furnace  displayed 
is  but  <Sin.  in  diameter  and  will  harden 
steel  at  the  rate  of  30  lb.  per  hour,  with  a 
consumption  during  that  time  of  4^  units. 
A  ton  of  steel,  it  is  claimed,  can  be 
hardened  at  a  cost  of  34s.  One  featuie 
of  the  contrivance  is  the  magnetic 
indicator  which  automatically  determines 
the  correct  hardening  point  irrespective  of 
the  carbon  contents  of  the  steel  under- 
going treatment.  Noise  and  glare  are 
almost  completely  eliminated,  and  a  fuse 
enables  current  to  be  cut  off  if  too  high  a 
temperature  is  carelessly  or  accidentally 
reached.  The  furnaces  range  from  the 
small  exhibition  one  described  to  G  ft.  in 
length,  and  several  foreign  countries  are 
now  buyers  of  them. 

Sir  A.  Kaye  Butterworth,  on  his  retire- 
ment from  the  general  managership  of 
the  North-Eastern  Railway  Co.,  was  the 
recipient  of  a  remarkable  presentation 
from  the  staff  last  week  in  the  shape  of 
silver  plate,  to  which  no  less  than  50,000 
employees  contributed. 

The  Titus  Crane  Co.  has  been  registered 
as  a  private  company  to  carry  on  tin* 
business  of  floating  crane  dealers  and 
repairers,  Mr.  T.  E.  Thirlway,  of  the 
Wallsend,  and  Mr.  A.  J.  C.  Ross,  of 
Messrs.  Hawthorn,  Ijeslie  &  Co.,  New- 
castle, being  directors.  The  registered 
office  is  the  Wallsend  Sliipyard,  New- 
caslle. 

There  is  a  growing  American  demand  in 
llie  Cleveland  iron  niark(>1  for  i>ig  iron  and 


[FROM  CORRESPONDENTS  AT  HOME  AND  ABROAD.] 

feiro-manganese  and  spiegel  irons,  as  well 
as  for  lieniatite  qualities.  What  busine>s 
is  passing  btween  Scotland  and  Tees-side 
for  pig  iron  is  on  a  96s.  8d.  f.o.t.  basis, 
with  mixed  numbers  at  9s.  ;  for  shipment 
abroad  95s.  rules.  There  is  but  small 
business  in  finished  iron  and  steel,  the 
embargo  on  housing  schemes  being  keenly 
felt.  An  interesting  feature  of  the  coal 
market  in  Northumberland  during  the 
])ast  week  was  the  shipping  from  NeAv- 
castle  Quay  of  a  cargo  of  steam  coals  for 
the  United  States.  This  is  quite  a 
Nemesis  after  recollecting  the  manner 
in  which  America  poured  coal  into  this 
country  during  the  miners'  strike.  She 
now  has  a  sti'ike  of  her  own. 


SHEFFIELD. 


(From  Our  Own  Correspondent.) 

'Jliere  was  much  rejoicing  among  the 
rank  and  file  of  the  47  unions  in  Shefheld 
when  the  news  become  known  that  there 
was  a  prospect,  of  complete  agreement 
\vith  the  employers,  and  a  cha7ice  of 
getting  back  to  work  at  an  early  date. 
Unfortunately,  this  is  a  storm  centre.  So 
much  so  that  the  national  executive  of 
the  Amalgamated  Engineering  Union  has 
threatened  to  ex-communicate  the 
Sheffield  district  executive  for  defying 
their  rulings  in  regard  to  the  non- 
federated  shops.  But  the  defiance  is 
going  on  at  the  time  of  writing,  and  the 
unofficial  policy  of  "  all  out  "  is  being 
pushed  for  all  it  is  worth. 

Interest  is  turning  again  to  the  pios^jecl 
of  a  revival  of  orders,  as  optimisls  are 
very  confident  that  business  will  soon 
begin  to  pick  up  when  the  lock-out  is 
ended.  This  week  I  have  seen  a  com- 
munication from  an  important  firm  giving 
Metropolitan-Vickers  instructions  to 
proceed  a\  itli  several  orders  that  were 
cancelled  last  October.  A  leading  man 
in  the  handling  of  steel  scrap,  who  has  a 
wide  experience  in  the  North  and 
Midlands,  tells  me  that  manufacturers 
are  taking  in  slocks  of  scrap  ready  for 
reconnnoncing  si  eel-making  operations, 
and  he  states  that  a  number  of  firms  with 
whom  he  does  business  will  soon  be  able 
to  go  on  full  time  when  the  industrial 
settlement  is  complete. 

Much  work  is  expected  from  the 
revival  in  the  motor  industry,  for  which 
Sheffield  is  specially  catering  in  several 
lines.  Vickers  have  a  finely  equi])i)e(l 
new  factory  for  making  all  kinds  of  droii 
foi  gings  for  motor  axles,  aeroplane  cranks 
and  llie  like,  while  Ifadfields,  in  one  of 
tlu'ir  works   Iha1    was   -el    a]nnt  almost 


exclusively  to  the  manufacture  of  slu 
.lie  making  motor  spiings  on  a  new 
u])-to-(late  plan.  Ft  is  "  the  latest,"' 
almost  does  away  with  spring  fi1t 
Jessops  Ltd.,  who  are  now  a  subsid 
of  B.S.A.,  are  repoi  ted  to  be  doing  wi'l 
the  present  time.  Last  year  the  >; 
fi]m  created  a  great  sensation  by  eld,' 
down  altogether  because  of  the  seve 
of  the  shnnp. 


BIRMINGHAM. 

(From  Our  Own  Correspondent.' 
There  is  still  a  good  demand  here  1th 
for  motor  cars  and  motor  cycles;  soni 
t-^~ light  car  firms  are  now  fairly  1) 
and  one  or  two  are  exceptionally  bus\  j 

In  the  hardware  trade,  things  arc  t'l 
specially  brighl,  although  there  have  ^eii 
some  good  exjxnt  mdevs.  especially  Imi 
South  America.  India  and  Australi;i.[li 
is  hojied  that  in  the  near  futun  ilii' 
German  competition  in  the  enamel  hdliv- 
ware  will  show  a  marked  decrease.  Tprr 
has  been  a  marked  decrease  in.  1lie  injoi- 
ployment  figures  in  the  hollow-ware  tiie, 
and  also  in  the  iron  and  >lee]  iilc^ 
generallv. 


ot 


I  am  told  that  many  non-fedci 
establishments,  on  the  outskirts 
Birmingham,  have  been  very  busy,  v 
even  some  of  the  federated  firms  have 
getting  along  fairly  well  on  accoin 
the  return  to  work  of  consideraMe  lu 
of  their  employees. 

There   has  been  a   very    much  lilter 
demand  of  late  for  garden   1o(ds  o 
kinds,   and  also   for   lawn  nn)wer-- 
rollers,  and  it  is  gratifying  1o  know 
British-made   machines   have  nH)re 
held  theii'  own  this  year,  and  tlnil 
has  not  been  the  same  call  that  ihen' 
to  be  for  the  cheaper  American  moW' . 
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BARROW 

(From  Our  Own  Correspondent 
While  satisfactory  ])rogress  is  rep  t**!! 
at  Bariow  in  the  number  of  men  who  avi' 
retui  ncd  to  work  in  the  shiphvii  iu;; 
industry,  the  continuance  of  the  dea  jock 
has  prevented  any  similar  improvemejf.  in 
the  engineering  trade.  At  the  hegiijiu?-' 
of  the  week  it  was  estinuited  that  leir 
wa.s  considerably  over  1.000  men  ha  ; 
their  employment  in  Messrs.  X'ii'ei- 
shi])yar(l.  including  joiners,  sheel  i"'"' 
workeis.  blacksmiths,  shipwrights.  1)  lei; 
niakeis,  diillers.  sailmakers.  iiaintci  fJi'ti 
labourer-.  A  fail'  amount  of  i-epai  ami 
leconditioning    work,     -onie    of    it  'ci'' 
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World's  Engineering  News — continued. 


irg'ent  in  character,  upon   vessels   is  in 
land,  apart  from  the  fittino'  out  of  new 
fliips.      Aiiioui>'    the    latter    which  is 
I  pproachiiif;  coiupletioii    is  the  Cunarder 
ffVntonia. 

,  Up  til  Hast  week  it  has  been  the  wonder, 
ks  it  has  been  the  satisfaction  of  all  con- 

erned  in  the  West  Coast  hcinatite  pig 
^:on  trade,  that  the  whole  output  of  the 

2  furnaces  v.'hich  were  in  blast  at  the 
.  ommeucenient  of  the  engineering  and 
shipbuilding'  trouble  was  going*  into  con- 
.umption.    It  is  true    that   bujdng  has 

)een  rigidly  resti  ictcd  in  Hie  urgent  needs 
■if  the  moment,  but  while  there  was  a 
jlalling'-off  in  the  demands  on  home 
I  ccount,  there  has  been  a  very  welcome 
'niprovement  in  foreign  business.  Local 

teelworks  have  been  swallowing  up  the 
inilk  of  the  ordinary  iron  output.  The 
f  eeds  of  high-class  steel  manufacturers 
"or  special  'bi-ands  of  iron  have  been  good. 
I'^he  Midlands,  France  and  Belgium  have 
'leen  the  destinations  of  the  big'ger 
j  eliveries  sent  away.  Scotland's  needs 
leaving'  been  somewhat  curtailed. 
1  Now,  however,  makers  are  faced  with 
^be  necessity  of  damping  some  fuinaces 
[own,  or,  in  the  alternalive,  of  putting 
I  )me  of  the  make  into  Ntock.  Indeed,  at 
tome  places  in  ilic  district  the  latter 
I'-rocess  is  reported  as  having  been  resorted 
jo,  and  it  is  plain  from  the  falling-off  in 
j  usiness  that  any  further  prolongation  of 
j,he  engineering'  deadlock  would  have  the 
;ffect  of  reducing"  the  number  of  active 
;,urnaces.  Bessemer  mixed  numbers  are 
I  till  quoted  at  £4  18s.  6d.  per  ton  at 
I'orks,  and  there  is  likewise  no  change  in 
1  he  price  of  ferro-nuinganese  at  £14  10s. 
i  ler  ton. 

I  It  would  also  seem  that  the  steelworks 
;  a  the  district  have  just  about  reached  the 

nd  of  their  tether.  Existing  contracts 
I  n  railway  material  for  home  and  abroad 
j  re  well  on  their  w^ay  towards  completion, 
■  nd  us  fresh  business  has  gradually 
,e.come  scarcer,  the  prospect  becomes  so 
|Uich   woise    in    the  iron  trade  of  the 

istrict.      Good  activity  is  being  main- 

iiined  at  the  iron  ore  pits. 


(  WEST  RIDING  OF  YORKSHIRE. 

I,  (From  Our  Own  Correspondent.) 
j,  No  change  sums  up  pretty  accurately 
[he  conditions  in  the  West  Riding 
!  ng'ineering"  trades,  and  little  is  antici- 
l  ated  until  the  present  dispute  is  settled. 
'f  Messrs.  Robert  Dempster  &  Sons  Ltd., 
I  ^lland,  have  recently  laid  down  a  new 
« lant  for  the  Batley  Corporation  Gas 
i,Vorks,  which  is  capable  of  producing 
\  ,000,000  cidnc  feet  of  gas  per  day.  This 
'i  on  the  "  Dempster- Toogood  "  vertical 
l^etort  system. 

1  The  works  and  plant  of  Messrs.  The  A-I 
I  lanuf acturing  Co.  Ltd.,  Sunbridge  Road, 
jiradford,  have  recently  been  disposed  of, 
I  nd  we  understand  that  the  manufacture 
I  f  the  A-I  butt ,  spot,  and  seam-resistance 
^elding  machines  and  electric  heaters  is 
n  he  undertaken  by  Messrs.  The  A-I 
{ ilectric  Welding  iVppliances  Co.  operated 
f  y  Messrs.  The  Rose  Street  Foundry  and 
I  insrineering  Co.  Ltd..  Inverness. 

Messrs.  Manning,  Wlardle  &  Co.  Ltd., 
i  luQslet,  Ijeeds,  have  recently  been  con- 


structing  some  narrow-gauge  tank  loco- 
motives for  foreign  service  to  work  under 
very  severe'  conditions.  These  have  to 
take  gradients  up  to  1  in  18,  and  curves  of 
400  ft.  radius.  The  track  gauge  is 
•jft.  Gin.,  and  there  are  two  17f  in.  dia- 
meter cylinders,  with  a  piston  stroke  of 
24  in.  The  total  weight  in  working  order 
of  these  engines  is  48i  tons,  while  the 
wheel  base  is  20  ft.  9in.,  of  which  12  ft. 
is  occupied  by  the  coupled  wheels.  The 
Wlalschaert's  valve  gear  is  fitted  and 
Ramsbottom  type  safety  valves. 

At  the  recent  three  days'  sale  at  C.S.])., 
No.  85,  Barnbow,  Leeds,  of  various  plant 
and  machinery,  some  of  the  prices 
realised  make  very  interesting  reading, 
and  we  append  a  selection  herewith,  viz.  : 
(Jin.  ram  pump  £80;  3|  in.  ram  pump 
£60 ;  Wadkin  moulding-  machine  £34 ; 
chain-mortising  machine  £21  ;  20  in.  plan- 
ing and  thicknessing"  machine  £85  ;  30  in. 
band  saw  £33;  28  in.  circular  saw  bench 
£38;  new^  "Conqueror"  42  in.  guillotine 
£35;  2J  h.p.  electric  motor  £14;  10  in. 
centre  wood-tuniing  lathe  £32  10s. ;  steam 
disinfector  £21 ;  petrol  electric  generating" 
set  £G0;  6^  in.  centre  capstan  lathe  £20'; 
Becker  milling  machine  £42  ;  71  in.  centre 
S.S.  &  Sc.  lathe  £45;  8^  in.  centre  lathes 
£40  and  £37;   9  in.   centre  lathe  £46; 

in.  centre  lathe  £85 ;  Denbigh  miller 
£34;  10^|- in.  centre  (iapstan  lathe  £30; 
punching  and  shearing  machine  £62; 
phosphor  bronze  pipe  boxes  at  £43  per 
ton ;  10  pairs  of  railway  wag-on  wheels  at 
35s.  per  pair ;  Crossley  horizontal  gas 
engine,  L-type,  £7  10s.;  28  in.  vei-tical 
wood-boring"  machine  £4  5s.  ;  Galloway 
boiler,  24  ft.  by  7  ft.,  weight  12  tons,  £65^ 
a  lathe  withdrawn  at  a  previous  sale  at 
£50  was  sold  for  £29 ;  Fetter  semi-Diesel 
vertical  type,  single-cylinder  oil  engine 
with  cracked  Avater  jacket  realised  £27 : 
a  submersible  electric  salvage  plant,  stated 
to  have  cost  £1,900,  was  M-ithdrawn  by  the 
auctioneer  at  £115. 


SOUTH  STAFFORDSHIRE  AND 
WORCESTERSHIRE. 

(From  Our  Own  Correspondent.) 
The  reopening  of  the  shipyards  is  having 
a  beneficent  effect  on  the  South  Stafford- 
shire iron  trade.  The  Black  Country 
chain  trade  has  been  istimulated,  and  a 
few  welcome  orders  are  forthcoming  for 
iron  of  a  good  class  for  stamping  and 
various  ship  fitting  requirements.  Firms, 
also,  whicli  supply  nut  and  bolt  bars  are 
receiving"  a  steady  flow  of  small  orders, 
while  others  are  being  placed  subject  to 
delivery  after  the  settlement,  which  is  con- 
sidered now  to  be  close  at  hand,  of  the 
engineering  dispute.  Marked  bar  makers, 
with  the  slightly  better  demand,  have  no 
difficulty  in  maintaining  the  standard 
ciuotation  of  £13  lOs.  It  is  difficult  to 
ascertain  the  selling  price  of  merchant 
bars,  for  while  some  firms  claim  to  be 
getting  £11  10s.,  some  buyers  claim  to 
have  bought  at  £10  15s. ;  £11  may  be 
taken  as  the  figure  at  which  most  of  the 
business  is  passing',  and  rriost  makers* 
quotations  are  on  this  basis.  Staffordshire 
nut  and  bolt  bars  continue  to  command 
£10  2s.  6d.  If  consumers  were  prepared 
to  \;ndertake    anything  like  sirbstantial 


commitments,  they  could,  no  doubt,  buy 
nut  and  bolt  bars  at  £10.  With  business 
of  a  hand-to-mouth  character,  however,  it 
is  not  worth  the  while  of  producers  to 
entertain  less  than  £10  2s.  6d. 

The  iron  and  steel  trades  in  common 
with  the  engineering  industry  are  very 
dissatisfied  with  the  revised  railway  rates. 
Those  Staffordshire  furnaces  whose  ore 
is  brought  a  short  distance  are  very  nearly 
unaffected,  and  reckon  their  savings  at  not 
rnore  than  a  Id.  per  ton  on  ore,  coke  and 
limestone.  For  Black  Country  mines 
bringing  in  their  ore  from  Northampton 
the  saving  is  estimated  at  about  lOd.  per 
ton.  The  concession  on  finished  iroJi  and 
steel  under  class  C  is  a  little  more  sub- 
stantial, owing  to  the  reduction  (>f  the 
flat  rate  from  9d.  per  ton  to  6d.  It  is 
the  considered  opinion  here  that  the  con- 
cessions will  not  bring  into  operation  an 
additional  works  or  blast  furnace. 

The  buying  movement,  which  I  reported 
a  week  or  two  ago,  in  the  pig  iron  depart- 
ment has  exhausted  itself,  but  the  fairly 
strong  foreign  demand  is  saving  the  few 
operating  furnaces  from  the  necessity  of 
ceasing  their  activities. 

There  is  little  change  in  the  steel  situa- 
tion  this  week.  Welsh  billets  continue  at 
£7  15s.  delivered  in  this  district,  but 
steel  firms  on  the  North-East  Coast  have 
lately  been  cultivating  this  market  with 
some  show  of  energy,  and  are  supplying' 
semi-finished  steel  at  £7  10s.  The  value 
of  finished  bars  has  stitfened  somewhat, 
some  firms  quoting  up  to  £9  15s.  The  pre- 
vailing figure  is  £9  10s.,  the  £9  5s.  quota- 
tion having-  gradually  dropped  out. 
Engineering  construction  is  mostly 
limited  to  small  contiacts,  ranging  from 
five  tons  upwards.  ^lubemakers  are  call- 
ing for  more  strir).  There  is  very  little 
foreign  competition,  quotations  when 
received  being  in  many  cases  higher  than 
those  pf  local  makers. 


BRISTOL. 

(From  Our  Own  Correspondent.) 

There  are  prospects  among  some  firms 
in  the  city  of  having  plenty  to  do  ujoon 
the  resumption  by  the  men,  and  among 
the  work  awaiting  attention  is  that  for 
brewers  and  for  road-making  implements. 
There  are  others  who  are  losing'  ground 
throug'h  the  long  drawn-out  stoppage,  and 
a  settlement  of  the  industrial  impasse 
would  bring  welcome  relief  to,  at  least, 
the  suspense  that  has  been  undergone. 

It  has  recently  been  reported  in  regard 
to  the  proposal  for  the  utilisation  of  the 
AA'aters  of  the  River  Severn  for  the 
generating  of  electrical  power  that  the 
Water  Powers  Resources  Committee  of 
the  Government  had  considered  the 
subject  of  tidal  power,  and  expressed  the 
view  that  the  technical  information 
available  in  regard  to  the  possibility  of 
utilising  the  tide  in  the  Severn  for  the 
generation  of  power  was  not  sufficiently 
precise  to  enable  them  to  express  a  final 
opinion.  The  committee  recommended 
that  a  Technical  Commission  should  be  set 
lip  by  the  Board  of  Trade,  in  consultation 
with  the  Ministry  of  Transport,  to 
investigate  the  possibility  from  a  com- 
mercial standpoint,  with  a  special  refer- 
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■eiice  to  the  Severn  Estuary.  Owing  Id 
the  financial  position  and  the  necessity  for 
drastically  curtailing  tlie  cxpi'iuliture  of 
Government  Departments,  it  liatl  not  been 
practicable  to  set  up  the  pro])osed  Com- 
mission. 

Sir  Ashtou  Lister  (Stroud),  of  the  well- 
known  firm  of  agricultural  engineers, 
recently  expressed  himself  in  tnvour  of 
ihe  (jrovernment  proposals  m  r('>])ect  of 
,the  rating  of  machinery,  and  said  it  was  a 
measure  that  would  have  the  effect  of 
putting  right  what  was  now  in  a  state  of 
chaos.  Owing  to  ihe  war  the  importa- 
tion,of  machinery  fiom  the  United  States 
was  enormous,  and  to-day  tlir(uiglu)ut  the 
country,  in  the  large  manufactoi  ies  in  the 
neighbourhood  of  Birmingham,  Man- 
chester and  other  great  centres,  -would  be 
found  hundreds  of  thousands  of  pounds 
worth  of  la])our-saving  and  automatic, 
machinery  lying  idle  If  valuers  of  the 
local  authorities  properly  assessed  those 
assets  for  rating,  the  country  would  be 
bound  to  collapse  at  once,  as  the  money 
could  not  be  paid.  They  were  all  in 
favour  of  introducing  new  methods  and 
new  machinery,  but  the  law  as  it  stood 
was  very  much  inclined  to  prevent  people 
buying  that  machinerv.  It  had  a  very 
deterrent  effect  in  the  laying  up  of 
capital  and  the  scrapping  of  that 
machinery  which  was  out  of  date. 


GLASGOW  AND  DISTRICT. 

(From  Our  Own  Corkbspondknt.) 

Since  my  last  re])ort  we  are  visibly 
nearer  a  settlement  of  the  engineering 
dispute,  and  the  feeling*  is  that  any  refer- 
ence to  the  workers  would  end  in  their 
going  back  to  work.  This  cannot  happen 
too  soon,  because  it  is  made  evident  every 
day  that  a  condition  of  stagnation  is  fall- 
ing" on  every  branch  of  the  industrv  which 
it  will  take  a  long  time  to  overcome. 

Every  day  one  meets  with  the  same 
response  from  buyers,  "  we  shall  see  what 
can  be  done  after  the  dispiite  is  settled." 
In  addition  mnnv  orders  are  being  can- 
celled, because  nm  n  u  t  :icturers  can  extend 
no  ho])e  of  early  delivery  or  indeed  give 
any  kind  of  date  at  all.  The  end  of  the 
shipyard  dispute  has  taken  many  men  off 
the  streets,  but  the  comi)aratively  small 
percentage  that  could  be  immediately 
absorbed  must  have  been  a  big  disaiiiioiiit- 
ment. 

However,  this  will  gradually  improve 
as  new  work  comes  along.  There  is  very 
little  that  is  cheering  associated  with  ih? 
iron  and  steel  trades  at  ])resent,  and  the 
.majority  of  works  are  iust  moving  and  no 
more.  The  bright  spot  is  light  galvanised 
steel  sheets,  which  are  again  in  demand, 
and  the  report  of  a  g-ood  order,  secured  by 
Messrs.  Colville  of  ^r:)lherwell,  for 
£20,0Ot)  worlli  of  steel  material  for  the 
Auckland  Harbour  Board.  The  good 
feature  of  this  work  was  that  it  was 
obtained  in  c,om))etition  with  Amei'ican 
and  Continental  firms.  In  allied  branches 
of  the  engineering  trades  there  is  a  good 
deal  of  beating  up  for  orders  to  kee])  work- 
lieople  'together,  and  juices  are  being 
severely  cui  to  r)ick  up  a  line  here  and 
there.  One  well-known  oil  firm  hive 
struck  an  original  line  in  offeiing  wlial 


they  term  a  "  Lul)riciit  ing  Service"  iu 
the  trade.  Their  coniention  is  thai  suffi- 
cient attention  is  not  given  to  1hc  lubrica- 
tion of  makers  plant  (engines  for  exam])le) 
and  the  selection  of  the  correct  grade  of  oil. 
"What  they  offer  to  do,  as  far  as  engines 
are  concerned,  is  to  prepare  a  lubricating 
treatise  on  each  machine  whicli  the  maker 
can  send  along  to  every  user.  As  a 
development  in  the  new  phase  of  specialisa- 
tion, it  is  certainly  worthy  of  support. 

^birhiiie  tool  makers  see  little  in!|irove- 
mcnl  exie])t  in  en(|uiries,  but  this  lias 
})roved  suv\i  a  delusive  feature  for  so  long- 
that  they  liave  little  hope  of  a  trade  ini- 
jtrovement  liefore  the  Autumn. 

Sliijihuilders  are  busy  getting  down  to 
facts  in  order-  to  place  before  shipowners 
what  the  new  rates  will  actually  mean  in 
the  cost  of  production.  It  will  be  remem- 
bered that  the  10s.  (id.  per  week  reduc- 
tion, whiidr  came  into  operation  on  Mai-ch 
29,  remains  ojicrative  as  from  that  date, 
and  that  iurther  reductions  of  3s.  take 
effect  on  Mav  IT  and  June  7  lespectively. 


CARDIFF. 

(From  Our  Own  Correspondent.) 

The  indii-ntions  of  a  steady  im])rovement 
in  trade  in  Soiilli  Wales  are  still  coming- 
forward.  A  well-known  tinplate  manu- 
facturer speaking  on  the  subject,  recently 
|iointed  out  tliat  foi-  the  last  six  months 
the  tinplat  e  \\  ()rks  of  South  ales  had  been 
tuining  out  from  (JO  to  70  per  cent  of  their 
capacity,  ;uul  there  w-as  every  prospect 
that  this  would,  at  any  rate,  be  maintained. 
A  reassuring  feature  was  that  we  are 
lecovering  our  Canadian  market  and,  wdth 
the  exception  of  Central  Europe,  which 
was  not  buying  at  all,  the  industry  has 
retained  all  its  old  i-ustomers.  Trade  is 
particularly  active  with  tlie  Far  East, 
but  until  Centi-;il  Europe  starts  buying 
again  it  (-(mid  not  he  ex[)ected  that  the 
industry  could  yet  back  fo  iis  full  capa- 
city. At  present  llieic  aie  about  7Ji  pel- 
cent  of  the  mills  at  work. 

The  shi])ments  of  coal  from  South  Wales 
jjoits  for  the  month  oif  April  of  the  present 
year  show  some  very  sur|)rising  increases. 

At  tlie  Diike  Collierv,  Cwmgorse, 
Swansea  Valley,  important  develojnnents 
are  taking  place.  A  new  electric  plant 
on  a  large  scale  is  being  erected,  and 
^vnrk  is  to  be  started  on  some  ex(-ellen1 
.-md  well-nigh  virgin  seams  of  anthracite. 
The  (-olliery  is  well  situated  with  regard  to 
railway  communication,  and  the  opening 
U])  of  the  new  seams  is  expected  lo  pio- 
vide  employmeni  for  a  large  numl)er  of 
additional  men. 


UNITED  STATES  OF  AMERICA. 

(From  Ovn  Own  CoiiREsroNDENT.) 
The  steel  merger  whic  h  was  in  lake  in 
seveu  of  the  largest  independent  com- 
panies in  the  Fniled  States  seems  to  be 
well  on  the  way  to  completion,  except  for 
the  surprise  of  the  week  when  one  of  the 
seven  was  tentatively  taken  over  b\-  1he 
Bethlehem  Steel  Corooration.  11  was 
announced  yesterday  that  the  Eackawanna 
Steel  Co.,  one  of  Ihe  largest  of  the  gi-oup, 
has  b(>en  purchased  bv  the  Be<lil(>hem  Co. 
subjei-l    in  the  appnu'iil  of  the  directors 


and    shareholders.      The  announceni(it 
came  as  a  complete  sui-prise  in  finam- 
(ircles.      After  the    absorption  of  i 
Lackawanna   mills  the   Bethlehem  St 
Coiporation  will  have  a  steel  ingot  ca 
city  of  5,057,000  gross  tons  annually, 
10  per  cent  of  the  combined  produc  t 
capacity  of  all  the  steel  companies  ol 
ITnited  States.    The  corporation  will 
be  ecjuipped  to  produce  all  commeic 
lines  of  steel  products  Avitli  the  except 
of  pipe  and  wire. 

The  merged  capacity  for  finished  - 
will  be  •"i.Sfl.'i.SflO  gross  tons  yearly, 
companies  ali-eady  are  ec^uipped  foi-  ti 
ing  cmt  all  the  important  iion  and  ^ 
commodities,  the  Bethlehem  Steel  Coi-jm 
tion  having  tinplate  mills,  which  the  | 
posed  six-company  merger  does 
possess. 

The  Bethlehem   Steel  Corporation 
plants  at  Bethlehem,  Pa.,  and  Spari- 
P'oint,   Md.,   and   it  owns  sliipbuilcli 
plants,   l)last  furnaces  and  ore  leser- 
The  Lackawanna  Steel  Co.  is  locate 
Buffalo  and  makes  both  open  hearth 
liessemer  steel,  its  chief  products  beig- 
billets,  l)looms,  plates,  shapes,  bars, 
forced  bars,  rails,  angle  bars,  track  he 


spikes,  rail  joint  plates,  and  steel  slet 
piling,  and  also  pig  iron. 

Thomas  L.  Chadbourne,  the  origin 
and  organiser  of  the  proposed  seven 
pany  merger,  says  1liat  negotialions 
the  other  six  companies  will  conliiaie  \ 
out  inlerruption,  and  that  the  consol 
lion  would  be  completed  on  the  basi 
the  remaining  six  companies. 


es 


Meeting  growing-  demands  on  all  s 
for  steel  is  becoming  increasingdy  difii|t 
for  the  mills.     The  problem  is  con 
cated  by  the  fact  that  consumers'  si 
are  low,  and  increases  of  production 
checked  by  fuel  situation.    In  some  b. 
notably  steel  bars,  some  mills  are  re> 
ing  to   the   allotment   of   tonnage  i 
manner     similar     to    the    war    pel  ^ 
Varicms  producers  hud  themselves  ohl  8(1 
to  refuse  tonnage  because  they  do  nol 
sider  it  advisable  to  increase  their  obljt' 
tioiis.    A  well-defined  tendency  i 
among'  a  number  of  the  leading-  prochi 
If)  refrain  from  price  advances. 


h 
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All  last  week  British  pig  iron  prodii 
were  negotiating  for  the  sale  of  Eii'. 
pig*  iron  in  the  Fnited  States,  and  l  a 
were  exchanged  frequently  be  it 
Americ^an  iron  agents  and  Brilisli 
ducers.  This  is  the  newest  develojir 
in  the  iron  market.  Scotch  foundrv 
could  be  landed  on  the  Atlantic  seal)- 
at  25  dols.  or  2(i  dols.,  and  Middlesbrr 
iron  at  24  dols.  to  25  dols.    With  eas 

24  do 


Pennsylvania  iron  a1  24  dols..  fur 
base,  the  Brilish  iron  is  almost  coni) 
five.  However,  the  local  iron  t 
believes  that  Brilish  iron  will  not  bectoe 
a  factor  here  for  two  chief  reasons : 
is  not  yet  an  iron  scarcitv  nor  likelil 
of  any;  second,  foreign  irons  are  ii 
very  popular  here  because  their  chen 
analvsis  is  not  so  well  adaptcnl  to  ^ 
neecK. 
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it  Association  this  week,  at  which  many 
j  members  of  the  National  Supply 
1^  and  Machinery  Dealers'  Assoeia- 
(  (ion  were  present,  a  resolution  was 
I  adopted  askinf>-  ("()n<>ress  to  remove  the 
'^obstacles  and  binderances  placed  upon 
[  trade  assotnations  and  other  trade  activi- 
[  ties.  The  ett'orts  of  Senator  Walter  K. 
1  Edge  to  have  the  i-estrictions  of  the  anti- 
:  trust  laws  removed  insofar  as  such  oroan- 
[fisations  aie  conceraed  were  endorsed.  Co- 
'  operative  action  in  many  directions  is  for- 
I  bidden  as  the  law  now  stands. 


On  the  subject  of  standardisation  in  the 
machine  tool  industry,  the  president  of 
their  association  told  the  last  meeting  that 
the  iudusti';V"  had  been  backward  in  stan- 
dardisation work,  but  that  definite  progress 
in  this  direction  is  now  being  made.  Cus- 
tomers are  demanding  standardisation, 
and  in  this  connection  he  cited  the  case  of 
a  builder  of  a  certain  type  of  machine  who 
was  requested  to  make  a  minor  change 
that  merely  involved  boring  a  hole  to  one 
dimension  rather  than  the  dimension  used 
by  the  builder.  The  user  had  n)ore  than 
5,000  dols.  worth  of  equipment  which  he 
was  using'  on  a  machine  of  another  make, 
which  would  have  been  useless  unless  the 
hole  was  bored  to  the  proper  dimensions 
on  the  machine  he  was  then  buying.  Stan- 
dardisation of  one  hole  saved  5,000'  dols. 
to  that  customer.  It  surpiised  some  of 
the  members  in  this  land  of  standardisa- 
tion to  be  told  hy  their  president  that  in 
England  the  Macdiine  Tool  Builders' 
Association  had  arrived  at  a  standard  for 
milling  machine  spindles,  so-  that  in  the 
future  every  milling'  machine  built  in 
England  will  be  able  to  use  the  same  face 
mills,  arbors,  etc.,  that  aie  used  in  every 
other  Engdish  mililing-  machine. 

American  locomotive  builders  have  been 
as  active  as  any  group  of  our  indusliies 
in  pushing"  sales  a])road  duiing  the  last 
few  years.  Nevertheless,  exports  ol' 
locomotives  in  March  slumped  shai'ply, 
with  total  shipments  of  only  14  engiius 
^alue(l  at  112, dols.,  compared  wiih 
105  engines  valued  at  5, 317, 029  dols.  in 
March,  1921.  For  the  nine  months  of  the 
current  year  the  expoiis  numbered  470 
loooniotives  valued  at  l(),cST4  Ov'^l  dols., 
contrasted  with  1,171  valut'd  a1  -IT ,7  i ■1.2'->1 
dols.  for  the  corresponding  period  of  1921. 
Of  the  March  shipment  Canada  took  seven 
and  China  three. 


The  coal  strike  continues.      The  first 
"  intinuiiion  that  it  was  beginning  to  be  felt 
V  in  the  coal  trade  itself  came  this  week 
•  when  the  market  review  in  Coal  At/e  dec- 
lared that  "  The  eastern  centres  are  now 
I  feeliniy  the   pinch   most   strongly,"  and 
according-  to  the  same  publication  "  prices 
are  soaring."    The  first  shipment  of  coal 
[  from  England  since  the  beginning  of  our 
I  ''trike  is  on  the  way  and  expected  daih-. 
\  This  cargo  is  said  to  be  a  speculative  one 
J  intended  as  a  feeler  put  out  bv  your  mine 
owners  to  test  the  possibilities  of  getting 
a  market  here  should  the  shoi-taae  become 
^  acute.    Dealers  here  sav  that  this  exneri- 
I'  meiitn]  lot  will  ropresent  a  c()s<  i--^  S  doN.  a 
I  ton  alongside  New  York  or  a  dollar  under 


present  bituminous  coal  from  West  Vir- 
ginia. They  suj)ph'ment  tliis  statement 
by  the  remark  that  tlie  quality  of  the  im- 
ported coal  is  relatively  poor. 

A  means  of  eliminating  the  buzzing  in 
radio  and  of  operating  wireless  sets  by 
attaching  them  directly  to  lighting  wires 
thiough  an  ordinaiy  socket  has  been  per- 
fected by  Mr.  B.  F.  Mieffner,  who  was  in 
this  branch  of  (loveiiiment  service  during 
the  war.  In  place  of  rectifiers  and  filters 
now  used  in  attempts  to  eliminate  the 
hum,  balancing  devices  are  employed. 
The  current  in  the  light  wires  is  N((q)[nMl 
down  to  six  volts.  It  is  reporteil  that 
devices  which  are  said  to  obtain  the  same 
lesults  have  been  perfected  by  the  Govern- 
ment recently. 

Secretai-y  Denby,  of  the  Navy  Depart- 
ment, authorised  an  announcement  that 
the  Glenn  L.  Martin  Cb.  of  Heveland, 
Ohio,  has  undertaken  the  develnpniciit  for 
the  Naval  Bureau  of  Aeronautics  of  a 
number  of  seaplanes  to  !be  constructed  of 
duralumin,  a  special  alloy,  and  to  be  used 
by  the  fleet  for  spotting  gunfire  at  long 
ranges.  The  constiuction  of  metal  air- 
craft of  duralumin  is  a  departure  for  this 
firm,  whi(di  hitherto  has  built  planes  of  the 
ordinary  wood  and  wire  type,  sucdi  as  the 
well-known  Martin  liombers  which  were 
user  last  summer  in  the  airplane  bombing 
attacks  ihat  destroyed  a  number  of  fonner 
German  ships  off  the  entiance  to  the 
Virginia  Capes. 

Tire  first  order  for  a  bulk  freighter  for 
delivery  next  season  lias  been  placed  bv 
Mr.  Henry  Steinbrenner,  numagei-  of  the 
Kinsman  Transit  Co.,  with  the 
Toledo  Shipbuilding  Co.,  foi'  a  steamer 
that  will  have  a  carrying  capacity  of 
12,000  gross  tons  on  a  draught  of  20  ft. 
The  steamer  is  to  be  deliver-ed  April  15, 
192--!,  and  will  be  600  ft.  overall,' 58fHt. 
keel,  no  ft.  beam,  and  32  ft.  deep.  Moie 
than  1,500  tons  of  steel  will  be  used  in  her 
consl  ruci  ion.  The  price  w^as  about 
cS(i(),(:D(,'  dols.  The  American  shipbuilders 
(!7i  tlie  lakes  have  booked  orders  for  ^^cnv 
steamers,  and  three  of  the  boats  will  be 
placed  in  commission  this  season. 

The  dominant  note  of  the  annual  con- 
vention of  the  Atlantic  Coast  Sliiidniilders' 
.\'"sor  iation  was  an  optimistic  one.lieiu^  to 
to  the  effect  that  the  depression  of  last 
year  whi(di  brought  the  construction  of 
vessels  to  the  lowest  point  in  a  decade  had 
passed  its  worst  phases,  and  that  the  in- 
dustrv  is  on  the  up  grade. 


AUSTRALIA. 

fRr'UTEii's  Engineering  Service.) 
New  W.'.tek  Scheme. — The  Albury 
Munici))al  Council  is  seeking  GovernmeuT 
approval  of  a  project  for  hydraulically  or 
elentiicallv  lifting  water  to  a  huge  reser- 
voir at  a  height  of  250  ft.  and  then 
(diannelling  a  distance  of  30  miles  to 
Allnirv.  The  cost  is  estimated  at 
£150,000. 

Paimk  rr, \RS  of  Victorian  Eati.way. — 
Tlie   Victorian  Eailways  Department  is 


calling  for  tenders  for  the  supply, 
delivery,  erection  and  maintenance  (for 
one  month)  of  three  electric  passenger  and 
one  goods  lifts  for  its  head  office  in  Mel- 
bourne. The  vertical  travel  in  each 
instance  will  be  approxmiately  94  ft. , 
serving  six  floors. _  Each  elevator  must  be 
capable  of  carrying  a  load  of  one  ton. 
The  Railway  Commissioners  will  supply  a 
cage  for  the  freight  lift.  Tenders  may  be 
for  drum-driven  elevators  or  for  elevators 
operated  with  winding  g'ear,  known  as  the 
Vee  Sheave  pattern.  Tenders  close  6n 
July  5.  The  Commissioners  also  require 
an  industrial  storage  battery  truck  for 
transferring  material  in  a  workshop.  \ 
platform  •  type  of  machine  is  required, 
capable  of  carrying  a  load  of  40  cwt.  at  a 
speed  of  five  miles  per  hour.  It  must  be 
fitted  with  a  jib  crane  with  power  hoist, 
capable  of  lifting  a  load  of  10  cwt.  and  a 
lifting  magnet  of  sufficient  capacity  to 
lift  single  casting-s  or  forgings  weighing 
5  cwt..  wheels  to  be  fitted  with  renewable 
solid  ru])ber  tyres.  Battery  charging 
equipment  suitable  foi'  opei-ation  upon  a 
440  volt,  25-cycle  three-phase  system  is  in- 
(duded  in  the  contract.  Tenders  are  re- 
turnable by  rluly  5. 

Oil  News. — The  Government  Geologist 
in  Western  Australia  has  expressed  the 
opinion  with  regard  to  the  discovery  of 
crude  petroleum  in  Australia  that  the 
evidence  has  been  such  as  to  warrant  a 
systematic  search.  He  has  no  doubt  that 
a  careful  search  in  the  northern  portion 
of  Australia  will  result  successfully.  The 
Western  Australian  Government  has 
announced  that  the  results  of  departmen- 
tal investigations  into  oil  properties  will 
not  in  future  be  made  known  to  the  owners 
unless  the  department  is  satisfied  the 
saniples  are  genuine.  Tlie  Premier  is- of 
opinion  that  certain  people  have  !been 
using  the  Ministry  to  impose  on  the 
public.  Definite  steps  are  being  taken  at 
Barrigan.  near  Mudgee  (N.S.W.), 
*owai-ds  the  exploitation  of  the  local  oil 
l)earing  country.  A  company  is  being 
formed  and  the  piomoters  have  already 
entered  into  ne<rot^at  ions  for  the  purchase 
of  machinery,  including-  500  tons  of  5  in. 
pining-  to  convey  oil  12  niiles  to  the  nearest 
railway  station.  It  is  nrop'^sed  to  instal 
from  20  to  30  retorts  for  the  extraction 
of  oil. 


CANADA. 

(From  Our  Own  Corre.spondent.) 
Ottawa,  Ontaris. — Pig  iron  produc- 
tion in  Canada  during  March  showed  a 
decided  increase  over  the  preceding  month 
with  a  total  of  41,533  tons,  comprising 
25,794  tons  of  basic  pig  iron,  10,123  tons 
of  foundry  iron,  and  5,030  tons  of  malle- 
able iron.  At  the  close  of  the  month  there 
were  only  three  furnaces  in  'blast,  two  at 
Sault  Ste.  Marie  and  one  at  Hamilton,  the 
single  furnace  operated  by  the  Dominion 
Iron  &  Steel  Co.  in  February  having  been 
closed  down  before  the  end  of  March. 


Regina,  Saskatcpiewan. — The  total 
railway  mileag-e  in  the  province  of  Saskat- 
chewan is  now  (>,2G9,  of  which  the  Cana- 
dian Pacific  operates  2,777  miles.  The 
a<)'£>-rep-ate  n)ileag'e  in  1905  was  only  1,552; 
in  1911,  3,259;  and  in  1915,  0,102, 
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World's  Engineering  News— continued. 


(Reuter's  Engineering  Sekvice.) 
Pig  Ikon  Pkodcctio-N. — 'llie  total  pro- 
duction of  pii>'  iron  ill  ('ana (In  (hiring 
March  was  41,733  tons,  as  compared  with 
33,572  tons  in  February.  Tlie  output  of 
steel  ingots  and  castings  was  '-'!), tons, 
as  against  42,3S8  Ions  produced  in  the 
preceding  niontli.  At  the  end  of  March 
there  were  only  three  furnaces  in  hlast, 
1 7  being  idle. 


Toronto  and  Northern  Ontario  1{ ail- 
way. — The  Government  of  Ontario  jilans 
to  complete  the  proposed  7()-mile  extension 
of  the  Toronto  and  Northern  Ontario 
railway  from  ('ochrane,  on  the  National 
Transcontinental  line,  to  Tin  Can 
Portage  by  the  end  of  1923.  Forty-seven 
miles  will  be  Imilt  this  year.  Next 
month  track  laying  is  to  commence. 
When  the  whole  70  miles  extension  is 
completed  the  Ontario  Government  may 
then  con.sider  the  advisability  of  the  line 
to  James  Bay.  The  policy  of  the  Provin- 
cial Government,  however,  is  to  extend 
the  railways  as  the  settlement  and 
development  of  the  contiguous  countries 
progress.  The  present  extension  pene- 
trates a  territory  excellent  for  farming, 
abundantly  rich  in  lumber  ])]odin'ts  and 
unharnessed  water  power. 


FRANCE. 


(Reuter's  Engineering  >Ser,vice.) 
T'he  Navigation  of  the  Rhine. —  It  is 
announced  in  the  French  Press  that  as 
the  result  of  a  meeting  held  on  May  13 
between  representatives  of  economic  in- 
terests and  Chambers  of  Commerce  in 
Eastern  France  and  Alsace,  of  the  com- 
pany for  studying  na\'TLgation  on  the 
Rhine  and  the  IJppei'  Rhine  Water  Power 
Co.,  the  natiimal  company  Avhich  is  to 
undertake  the  improvements  to  be  carried 
out  on  the  Rhine  was  formed.  As  for  the 
first  part  of  the  works  (Kembs  section), 
the  plans  for  which  have  been  ajiproved 
by  the  Central  Rhine  Commission,  and  th  ■ 
concession  for  which  has  been  submitted 
to  Parliament,  it  is  reported  that  jjioliably 
the  Societe  des  Forces  Motrices  du  Haut 
Rliin,  of  which  M.  Mieg  is  the  president 
and  M.  Koechlin  the  director,  will  under- 
take the  woik. 


Production  oe  Iron  Ore. — The  pro- 
duction of  iion  ore  in  France  during  1921 
amounted  to  14,10(i,368  tons,  as  (iompared 
with  21,918,000  tons  in  1913  and 
13,871,187  tons  in  1920.  The  1922  figure 
therefore  represents  only  about  04  per  cent 
of  the  pre-war  production. 


ITALY. 

(REtJTER'.s  Engineering  Service.) 

During  the  past  month  the  workmen 
employed  in  tlie  116  engineering  woiks  in 
Naples  and  district  were  reduced  by 
5,299  men.  Tliis  represents  a  cut  of  30 
per  cent  when  compared  with  July,  192(!. 
Tlie  majority  of  the  workpeonle  worked  -IS 
hours  per  week  during  .Vjiril. 

Although  there  was  an  increased  honu' 
demand  foi'  motor  cars,  the  works  mim-c 


not  able  to  work  full  time  on  account  of 
the  scarcity  of  export  ordeis. 

As  a  result  of  the  agreement  made  in 
October  last  between  the  engineering 
employers  and  eni])l(>vees  and  ending  on 
May  15,  meetings  have  been  b(dd  tc 
discuss  the  wages  (|uestic)n.  The 
employers  are  holding  out  toi-  a  reduction 
in  wages  all  round  to  avoid  the  closing- 
down  of  the  Avorks,  as  they  state  it  is 
impossible  to  carry  on  with  the  present 
high  cost  of  produ(;tion.  It  Avill,  no 
doubt,  be  some  little  time  before  a  decision 
is  reached,  and  it  is  proposed  to  pay  the 
]iresent  I'ate  of  wages  until  a  new  agree- 
ment ]ias  been  reached. 

The  temporary  importation  of  the 
tollowiug  products  for  one  year. has  been 
authorised  :  Iron  sheets,  tools,  tinned 
iion  slieets  for  producing  toys  and  iron 
and  steel  ingots. 


SWEDEN. 

^Reuter's  Engineering  Service.) 

Ak  i  (KBOl. \get  Vaparaccumulator.  

Sve/is/,  11  iindeJstid nini/en  leanis  that  the 
head  of  Agtiebolaget  Vaparaccumulator, 
who  has  recently  returned  from  a  .journey 
in  France  and  llnllaud,  says  flial  agree- 
ments have  been  made  \\hereh\  the 
Swedish  invention  Avill  he  exploited  in 
I'rance  and  Ilolland  ami  tlieir  colonic^. 


Telephone  Cable  Betwi:i:x  Sweden 
and  Finland.— The  Telegraph  Jioard  has 
informed  the  Government  that  it  intends 
to  lay  a  telephone  cable  between  Sweden 
and  Finland.  As  the  cable  will  be  im- 
ported the  Board  requests  that  no  custom 
duties  be  imposed. 


RUSSIA. 

(lii'-.UTER's  Engineering  Service.) 
Locomotives  from  Germany. — The 
Russian  (iovernnient  lia^  given  orders  for 
14!*  loeomiit  i\  e>  m  (iermany  and  an  equal 
number  in  Sweden.  Of  these,  only  45 
have  so  far  been  delivered. 


SWITZERLAND. 

(Reuter's  Engineering  Service.) 

Ei,E;CTRIFIC  ALTON      OF      St.  GoTTHARD 

P  \fr\\  AY. — The  electrification  of  the  St. 
(iotlliard  Railway  has  progressed  so  far 
that,  at  the  commencement  of  June,  the 
entire  track  from  Lucerne  to  Chiasso  will 
be  worked  by  electricitv. 


SPAIN. 

(RECTEK't;  Engineehing  Service.) 
The  Posi'JioN  ok  the  Spanish  Ore 
Industry. — Business  houses  at  Bilbao  are 
complaining  of  the  lack  of  sales  for  their 
ores,  despite  the  reduction  in  price — ruliio 
has  been  sold  at  25  pesetas.  Germany 
pundiases  the  least  possible  amount,  av 
she  piefers  to  (d)tain  lier  supiilies  iron: 
Spanish  Morocco.  It  is  reported  that  a 
contract  for  30,000  tons  is  in  preparation 
witli  tlie  Compania  Espanola  de  Minas 
del  Kift",  from  which  the  Germans,  foi 
several  months,  have  bouuht  lai-ge  (|uan- 


tities  of  ore.  For  the  shipment  of  oi 
boats  of  1,000  to  2,000  tons  are  preferred 
Freight  rates  are  as  follows  :  Bilbao  t 
Cardiff,  Ts.  3d.;  l^ilbao  to  Middleshrougl 
Ss.  6d. ;  Bilbao  to  Devonport,  7s.  6d. ;  Bi 
bao  to  Potterdam,  7s.  Gd.  :  Huelva  t 
Bristol,  10s.  and  10s.  9d. 


KINKS  FOR  CUTTING  BELTS  i 

By  W.   P.  ScuAPHOiiSJ.  \ 

Sevekal  years  ago  the  writer  was  taugl 
a  valuable  kink  for  cutting  belts,  as  illu 
trated  in  tlie  sketch  herewith.  Tliis  kink 
so  far  as  1  knoAV,  has  never  before  bee 
l)ublished.  We  are  usually  instructec 
wlien  cutting  a  belt,  to  use  a  square  an 
make  the  cut  "  ab.solutely  s([uare  "'  wit 
the  sides  of  the  belt.  Hov.ever.  if  dou 
in  the  manner  illustrated  here  it  is  HC 
necessary  to  make  the  cut  square.  Th 
important  thing  is  to  simply  make  the  c« 
"  straight." 

This  is  done  by  giving  the  belt  one  fur 
as  shown  in  the  sketch,  and  laying  th 
ends  one  exactly  over  the  other,  both  i 


AiTuiigemeiit  of  Belt  Ends,  for  cutting,  in  order 
get  a  ■■  perfect  fit." 

perfect  alignment.  Then,  by  making  t 
cut  "straight,"  even  though  not  squa 
with  the  sides,  it  will  be  found  that  t 
ends  will  make  a  pei'fect  fit.  The  c 
may  make  an  angle  of  45  deg.  or  ev 
more  with  the  sides.  It  makes  no  diffe 
ence. 

Of  course,  it  is  usually'  best  to  cut  t 
belt  square,  or  as  nearly  square 
possible.  By  cutting  it  square  beltia 
material  is  more  likely  to  be  saved  th 
where  the  cut  is  made  at  an  angle.  B 
to  be  doubly  sure,  even  if  a  square  is  use 
it  is  a  good  plan  to  give  the  belt  one  tu 
as  explained  here,  and  then  if  the  sijua 
itself  is  not  true,  or  if  an  error  lias  be 
made  in  some  way  or  other,  the  cut  w 
autoiuaticallv  rectifv  itself. 


Dockers"    Wages. — The   dry    dock  workers 
Cardiff    have    agreed    to    accept    the  reductioij 
adopted  by  tlie  Bristol  Channel  Joint  Conference 
05.  on  June  1.  .5s.  on  July  6,  4s.  6d.  on  August 
and  3s.  on  September  7.    The  war  wage  of  17s.  6^ 
will  tluis  be  eliminated,  and  for  the  ensuing 
months  base  wage  rates  will  be  stabilised  fiir  a  4| 
hour  week  at  65s.  per  week  for  skilled  men,  49s. 
r'.'is.  for  semi-skilled,  and  49s.  for  uns=killed.  AboJ 
7,500  men  employed  in  Bristol  Channel  poi-ts  aj 
affected  by  this  settlement,   which   is  being  sul 
iiiitted  for  the  approval  of  sectional  meetings. 


KuuATA. — The  article  in  last  week's  issue,  "  Lul 
Time  at  the  Tool-store  Window,"  was  wrongly  attJ 
linted  to   "  Delta."   the  author  being   G.  BlalJ 
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Reduction  of  Fuel  Wastes  in  the  Steel  Industry. 


4 

ionomy  of  UtHisation  of  Blast-furnace 
^  Gas. 

It  lia.s  been  only  within  tiie  last  few 
\  xvs  that  blust-fumaee  gas  has  been  cou- 

ered  to  have  any  material  value.  The 
j'.ue  g'eneially  placed  upon  gas,  and 
^oeariug  as  a  credit  to  blast-furnace  cost, 
,s  been  based  upon  the  cost  of  the  coal 

)laced  by  the  gas,  with  an  allowance  tor 
cost  of  firing  coal ;  and  even  with  coni- 

latively  inefficient  boilers,  and  in  many 
'ses  the  lack  ot  efficient  .supervisori,  the 
'■ki  of  steam  in  these  boiler  plants  has 

en  generally  low.  The  coke  cousump- 
'iii  of  the  blast  furnaces  which  largely 

termines  the  volume  and  B.Th.n.  value 
gas  was  variable,  and  the  steam  con- 

mption  ])oih  of  the  fdast  furnaces  and 
■[  other  depaitinents  supjdied  from  the 
finace  plant  varied  widely.  The  credit 
rs  largely  an  estimate,  and  at  times 
I'lien  the  gas  ,«ii]jply  exceeded  the  demand, 
^:am  or  ])last-fiirnace  gas  was  wasted, 
[ie  blast-furnace  superintendent  was 
^uerally  interested  mainlj'  in  obtaining 
I  high  stove  heats  as  could  be  carried, 
'  fardless  ot  how  much  gas  was  wasted  at 
'^i  stoves  through  leaving  the  gas  on 
'  er  they  had  become  heated,  or  by  forc- 
jj'gas  to  tile  stoves  above  their  efficient 
Inbustion  capacity.  Gas  was  similarly 
icsted  at  boilers,  due  to  too  small  com- 
,  stion  chambers,  inefficient  gas  burners, 
;  k  of  proper  baffling,  or  lack  of  proper 
|:ention  paid  to  combustion, 
fit  is  the  intention   of    this  paper  to 

ipose  a  standard  method  of  comparison 

total  combustion  efficiency,  both  with 
j  3  idea  of  determining,  for  any  particular 
iiiut,  the  relative  efficiency^  from  day  to 
'  Y  or  month  to  month,  as  well  as  for  the 

Dparison  ot  one  blast-furnace  plant  with 

other,  for  the  information  of  the 
^nagement  and  the  engineers  in 
(iermining  the  necessity  for  improvement 
!  equipment  or  personnel. 

'at  Available  from  the  Blast  Furnace. 

, [n  proposing  thi^  standard  comparison 
lierence  is  made  to  Fig.  1  which  is  taken 
i  m  Mr.  Bras.sert's  jiaper  on  "  Modern 
I'ast-furnace  Methods,"  published  in  the 
[>r  hook  of  the  American  Iron  and  vSteel 
ititute  in  1914.    This  chart  shows  the 
ict  of  variation  in  coke  rate  upon  the 
it  value  of  blast-furnace  gas  at  G2  deg. 
h.    As  blast-furnace  gas  leaves  the  top 
fthe  furnace  it  usually  h  i.s  a  temperature 
'!  from  under  'jD'O  Jeg.  Fah.  to  over  600 
Fah.,     generallv    averaging  about 
i3  deg.  Fah.    At  this  latter  temperature 
i!  sensible  heat  of  the  gas  is  equivalent 
I  about  8  B.Th.TT.  per  cubic  foot  of  gas 
i|  62  deg.    The  B.Th.U.  per  cubic  foot 
'j  hlast-furnace  gas  according  to  Brassert 
i62-5  +  01()R,  where  R  =  lb.  Of  dry  coke 
j'ton  of  pig  iron,  and  including-  sensible 
|Xt  of  the  gas  at  400  deg.  Fah.  would  be 
faal  to  70-5  +  0-0 10«.    The  cubic  feet  of 
i^s  per  ton  of    pig  iron    (as  shown  bv 
assert)  is  e(|ual  to  Tr4R ,  so  that  in  the 

,  Presented  at  tlie  Spring  Meeting.  Atlanta,  Ga.. 
y  8  to  11.  1922,  of  tlie  .American  Society  of 
shanical   Engineers.    Iiv  F.  G.  Cutler,  En.slev. 


lop  gas  from  a  furnace  at  400  deg.  Fah. 
the  B.Th.U.  per  ton  of  iron  is 
n42K-"  +  50a.T7R^  IJiassert  also  gives 
the  cubic  feet  of  air  per  pound  of  coke 
eciual  to  51"4R,  so  that  both  gas  produc- 
tion and  the    blast   requirement    bear  a 
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Via.  ].  — RfTeet  of  Coke  Rate  in  Production  of  Blast 
Furnace  Gas. 

direct  ratio  to  the  coke  consumption  of 
the  furnace  per  ton  of  iron  The  figures 
given  in  Mr.  Brassert 's  paper,  so  far  as 
the  author  has  been  aide  to  discover,  are 
applicable  to  all  Idast  furnace'^  using  coke 
as  fuel. 

Heat  Required  for  the  Stoves. 

The  blast  is  heated  in  stoves  under  pres- 
sure, and  the  heat  reciuired  ))er  cubic  foot 
of  blast  is  proportional  to  the  rise  in  blast 
temperature  in  the  stove,  and  inver.sely 
proportional  to  the  etficiencv  of  the  stove, 
which  is  usually  considered  to  average  60 
per  cent.  After  the  necessary  gas  is  used 
to  heat  the  blast,  the  remainder  can  be 
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-  Effect  of  Coke  Rate  on  I'roductKn  nf  Power 
from  Surplus  Blast  Furnace  Gas. 


measured  in  the  shape  of  power.  Any 
increase  in  stove  or  boiler  efficiency  or 
reduction  in  leakage  ot  gas,  etc.,  is 
reflected  in  increased  surplus  power,  and 
as  we  are  largely  interested  in  the  surplus 
power,  after  the    blast-furnace  re(iuire- 


ments  are  satisffed,  any  error  in  the 
assumptions  relative  to  the  efficiency  of  the 
stoves  is  of  minor  importance,  particularly 
as  the  stoves  use  the  smaller  fraction  of  the 
total.  The  blast  supplied  from  the 
blowing  engines  is  heated  by  compression 
to  about  150  deg.  Fah.,  varying  somewhat 
with  blast  pressure,  etc.,  and  is  usually 
heated  in  the  stoves  to  from  1,150  to 
1,350  deg.  Fah.  In  the  following  cal- 
culations it  has  been  assumed  that 
0'02  B.Th.U.  are  renuired  ner  cubic  foot 
of  bla.st  per  deg.  Fah.,  that  the  blast 
is  heated  in  the  stoves  to  1.250  deg.  Fah., 
that  the  average  over  all  stove  efffciency 
(t.e.,  ratio  of  heat  given  to  the  blast  to 
the  heat  in  the  gas)  is  60  per  cent  and  that 
55  cubic  feet  of  blast,  are  heated  per 
pound  of  coke  charged. 

The  heat  required  in  the  gas  for  heating 
the  blast  for  one  ton  of  pig  iron  to  a 
temperature  of  1,250  deg.  Fah.  can 
therefore  be  expressed  by  the  following 
formula  where  H  =  B.Th.U.  per  lb.  of 
coke  bunied  in  tlie  blast  furnace. 

(1250)  f  150)  X  0-02  X  55  R) 

Geo 

=  2020R. 

llie  heat  in  gas  per  ton  product  after  the 
b]ast_^is  heated  is.  therefore,  ri42R= - 
3013'7R.  For  other  top  tempei-atures 
and  blast  temperatures  the  constants  will 
change  slightly. 

Heat  Required  for  Gas-fired  Boilers. 

In  order  not  to  entei:  into  the  discussion 
of  the  relative  merits  of  steam  v.  gas 
engine,  surplus  uncooled  gas,  after  the 
stoves  are  heated,  will  be  assumed  to  be 
used  under  boilers.  In  one  boiler  horse 
power  hour  there  are  38,305  B.Th.TT.. 
and  a.ssuming  that  the  "standard" 
efficiency-  of  blast-furnace-gas-fired 
boilers  is  66'6  per  cent,    in    one  boiler 

hor.sp  power  houi-  =50,000 
II  oho 

B.Th.U.  would  lie  required  in  the  gas,  so 
that  the  boiler  horse  power  hour  per  ton 


would  !)e 


Surplus  B.Th.U  jjer  ton  iron 

no.ooo  bTtTTu:  '^^^ 


the  blast-furnace  product  is  usually 
expres.sed  in  tons  per  day-  the  average 
boiler  horse  power  per  hour-  generated 
from  blast- funrace  gas  under  the  above 
conditions  can  be  expiessed  by  the 
formula  :  — 

Average  boiler  liorse  power  per  hour 
per  ton  of  pig  iron  per  day- 

^  r42R2  + 3013-7R 
50,000  x'247 

In  as.suniing  the  standard  efficiency  of 
66G  per  cent  for  boilers  and  60  per  "cent 
for  stoves  it  shoiild  not  be  understood  that 
these  are  the  maximum  efficiencies  that 
can  be  attained,  but  rather  that  they  are 
taken  as  a  standard  for  comparison,  and 
represent  average  practice  that  can  be 
maintained  in  a  fairly  modern  plant 
correctly  desianed,  and  operated  by 
rea.soiiably  intelligent  men. 

Using  the  above.  Fig.  2  has  been 
prepared.     This  cdiart  also  shows  the  per 
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rent  of  top  gas  leqiiired  for  heating-  the 
blast  to  an  average  of  1,250  deg.  Fah. 
with  the  stoves  of  GO  per  cent  total 
efficiency.  This  chart  can  be  used  by  the 
blast-furnace  superintendent  or  engineer 
to  determine  the  horse  powei-  that  should 
have  been  generated  trorn  gas  for  any 
period.  From  the  aciual  results  as  shown 
l)y  a  meter  on  the  ])oiler-feed  line,  after 
deducting  an  allowance  for  steam 
generated  by  coal  firing  (usually  snuill) 
or  for-  gas  used  by  gas  engines,  it  will  be 
possible  to  determine  whether  the  total 
efficiency,  including  stoves  and  boilers, 
is  above  or  below  the  standard. 

Tfie  following  table  shows  the  boiler 
horse  power  hours  per  ton  of  pig  iron  for 
several  coke  lates  as  calculated  from  the 
above  formula. 

Boiler  Boiler 
Pound  of  Coke       H.P. -Hours        H. P. -Hours 
per  Ton.      per  Ton  Product,    per  Ton  per  Dav- 

2000  211  8-8 

2200  242  101 

2400  276  11-5 

2000  310  12-9 

2800  348  14-5 

3000  380  IGl 

To  furnish  the  blast  to  the  furnace  with 
either  high-pressure  condensing,  turbo- 
blowers or  reciprocating  steam  engines 
requires  about  TO  l)oiler  horse  power  hour 
per  ton  of  coke  burned  in  the  blast 
furnaces,  and  to  oppiate  the  various 
furnace  auxiliaries,  sm-h  as  pumps,  air 
compressors,  steam  bells,  mud  guns, 
hoists,  etc.,  iciiuiies  fi-om  15  to  25  boiler 
horse  power  j)er  inn  of  product,  so  that 
afte]'  the  furnace  requirements  have  been 
met,  there  is  available  for  the  generation 
of  power  from  100  to  250  boiler  horse 
power  hour  per  ton  of  pig  iron,  depending 
on  the  coke  burned  in  the  furnace. 

At  2  kw.  per  boiler  horse  power  hour, 
this  means  that  from  200  to  500  kw.  hour 
per  ton  of  pig  iron  is  p()ssil)le  with  steara 
equipn)ent  from  the  surplus  gas  from  the 
blast  furnaces. 

Heat  Required  for  Manufacture  of  Stee! 
from  Pig  Iron. 

The  manufacture  of  steel  from  pig  iion 
in  the  open  hearth  requires  heat  tor  melt- 
ing scrap  and  fluxing  the  impuiities,  and 
power  for  the  various  operations  incident 
to  this  process.  The  quantities  of  heat 
and  power  required  vary  materially  with 
ditf'ei-ent  plants  on  account  of  difference  in 
equipme^it,  practice,  etc.,  but  for  flip 
purpose  of  this  paper  it  will  be  assumed 
that  a  ton  of  ingots  requires  one  ton  of 
pig  iion  i)lus  enough  scrap  to  offset  the 
losses  and  thiit  this  work  reouires  from 
5,000',OnO  to  9.000.000  B.Th.U.  and  an 
expenditure  of  fioni  20  to  30  kw.  hour  per 
ton.  This  ton  of  ingots  will  make  about 
0'85  tons  of  blooms,  and  the  heating  in 
soakino-  pits  will  require  from  1,500,000 
to  3,500,000  B.Th.F.  per  ton  of  steel 
dependin(>'  U[)on  the  temperature  of  the 
steel  arrivino'  a1  llie  pits,  rate  of  opera- 
tion, etc.  and  t!)e  i-olling  of  the  ingots 
into  blooms  will  reouii-e  from  40  to  00 
kw.  hour  pel-  ton.  Fioni  tlu>  Idooming  or 
slabbino-  mill  iho  maicrial,  usually 
reheaied  at  an  expeiulituie  of  from 
^,500,000  to  (i.OOO.OOO  15.Th.1T.  per  ton, 
is  furnished  lo  finishing  mills,  the  power 
required,  depend  ing'  on  the  rpductu)n  of 
section,  tempei-ature  of  rollii">  etc  . 
varying  from  35  to  over  -''.00  kw.  hour  per 
fpn. 


Utilisation  of  the  Industrial  Wastes. 

With  the  advance  in  fuel  prices, 
shortage  of  natural  gas,  etc.,  and  also 
largely  due  to  special  heating  require- 
ments connected  with  the  manufacture  of 
artillery  and  ammunition  during  the 
war,  a  number  of  combustion  systems 
were  developed  that  by  more  or  less 
accurately  regulalini^  the  proportion  of 
air  to  gas  have  greatly  increased  the  com- 
bustion efficiency  of  heating  furnaces, 
and  the  control  of  combustion  has  been 
found  of  great  importance  in  the  main- 
tenance of  economy. 

Dust  coke  breeze,  from  the  coke  plant 
(i.e.,  the  luatei  ial  throrrgh  a  |  in.  screen) 
is  used  to  covei  mcdten  pig  iron  in  transit 
from  the  furnaces  and  in  making  bottoms 
of  soaking  pits  and  heating  furnaces.  A 
great  deal  of  this  material  which  was 
thrown  away  or  more  or  less  inefficiently 
burned  on  hand-fired  grates  or,  by  mix- 
ing with  slack,  on  mechanical  stokers,  is 
now  more  efficiently  burned  by  itself,  on 
travelling-grate  forced-l)last  stokers. 

Tar,  either  belme  or  after  the  creosote 
oils  have  been  removed,  has  been  found  to 
be  a  very  good  fuel  for  open-hearth 
furnaces,  either  by  itself  or  in  conjunction 
with  bye-prodirct  gas,  and'  has  been  used 

Tart.e  I. — Heat  Balance  roR  Manufacture  or 
One  Ton  of  Pic  Iron. 
From  the  coke  plant  delivering  one  ton  of  coke 
there  result  the  following  fuel  bye-products  for 
consumption  in  the  steel  plant  after  the  heat  and 
power  requirement.';  of  the  bye-product  plant  have 
been  met  : 

B.Th.U.  B.Th.U. 

12    gal.    tar    at  162,500 

B.Th.U.  per  gal.,  B.Th.U.  1,9.50,000 

30  lb.  of  coke  breeze  at 
12,000  B.Th.U.  per  lb., 
B.Th.U   360,000 

1 0,000  cubic  feet  gas  at  .500 
B.Th.U.  per  cubic  foot 
(net  value),  B.Th.U....  5,000,000 

Total  per  net  ton  coke  ....  7,310,000 
Heat  available  per  ton 
pig  iron. 

In tarfrombye-produot plant  2,435,000 
In  coke  breeze  from  bye 

product  plant    450,000 

Ii\  surplus  gas   6,250,000 

Surplus    from  by-product 

plant  ."   9.135.000 

In  blast,  furnac-  gas   1  9.635.000 

R,  qviiieul  fo'-  blast  heating  5,000.000 
1!  ■( 1 1 1  i I  .-(I      f  o  r  ))lowing 

v.|iU|iMi-rit   "  4,4fM),000 

R  -([uind  for  blast  furnace 

operation    1,000,000 

R.iquired  for    total  blast 

furnaces    10, 40(1, (Km 

Surplus  from  blast  furnace 

l)lant   9,235,000 

Total    heat    energy  from 

bye-products  .  .'   1  S. 370,(1(10 

Heat  required  for  steel  plant 
Open  hearth  {pif/  iron  to 
ingots). 

.  Molting  (approx.)   7,000,000 

Powei-,  25  kw.  at  25,000 

B.Th.U.  per  kw.-hr   625,000 

Total  heat  consumpi  ion  .  .  7,625,000 
Boaqhing  .Mill. 

H  latino  (npprox.)    2.000,000 

Power,  50  kw.-hr   1,250,000 

Total    .;■■»  3,250.000 

Finishing  Mill. 

Heating  (approx.)    4,000,000 

Power,  100  kw.-hr   2.500.000  7; 

Total  for  finishing   6.500.000 

Total  boat  ing  roquiroments  1  3.000.000 
Total  jxiwer  ro(|uir(Mn('iits .  4,375,000 
K  .  

■Total'   17,375,000 


for  steam  production  either  as  r 
auxiliary  fuel  on  blast-furnace  boilers  b 
by  itself,  and  its  use  has  been  proposed o 
heat  bye-product  ovens,  thus  relea^i,;- 
additional  gas  otherwise  requiied  i 
heating-  the  ovens. 
5^cat  BaSance. 

Table  1  gives  an  example  of  tf 
approximate  heat  balance  of  one  ton  if 
pig-  iron  as  used  in  the  steel  plant,  u-;i|» 
average  figures,  and  based  on  an  aveiie 
coke  consumption  in  the  blast  funiace  f 
2,500  lb.  of  coke  per  ton  of  product, 
[iscesssty  of  Heat  Conservation. 

From  Table  1  it  will  be  seen  that  e 
total  heat  from  the  bye-products  of  a  ,n 
of  pig'  iron  is  more  than  sufficient  to  finjli 
the  average  ton  of  steel,  but  upon  insjN 
tion  of  the  table  it  will  be  found  that  le 
heating-  requirements  have  not  been  ift 
from  tar  and  bye-prodiu-t  gas,  while 
average  power  requirements  are  ni 
than  met  from  blast-furnace  gas  and  c  e 
breeze.  It  therefore  becomes  v  \ 
desirable  to  reduce  the  heating  requj-- 
ments  for  production  of  steel  by  u.sjg 
more  efficient  heating  furnaces,  and  m 
consei-ve  all  possible  heat  l)y  chai  gin<i-  kt 
steel  into  the  soaking  pit  and  reheat -g 
furnaces,  in  order  to  reduce  the  quality 
of  fuel  I'equired  for-  supplement:  v 
heating. 

The  production  of  gas  at  thebye-prod-t 
plant  is  practically  uniform,  while  le 
consumption  at  the  steel  plant  is  variale 
and  as  a  result  the  gas  pressure   at  !e 
steel  plant  (rrsually  some  distance  ;n  y 
from  the  bye-pioduct  plant)  is  variable, 
gas  holders  of  sufficient  capacity  to  abs 
the   fluctuations   have    not   been  foi 
advisable  it  becomes  necessary  to  sched 
ments  in  order  partially  to  equalise 
consumption.      In    many    cases  it 
advisable  to  iise  bye-product  gas  uiii 
boilers  (althotrgh  it  is  more  valuable 
other  purposes)  in  o]*der   to  prevent 
reduce  its  waste,  as  it  is  easier  to  chafe 
from  g-as  to  coal  on  boilers  than  to  fire 
producers. 


Time  Recorders. — In  the  manufacture  of  1 
class   time   recorders   and    cash   tills   the  gie; 
accuracy  is  essential.      A  party  of  business 
who  recently  made  an  inspection  of  the  wcrk 
:Messrs.  G.  H.  Gledhill  &  Sons  Ltd.,  Hahfax.  ■ 
impressed  by  the  remarkable  care  which  is  takt 
the  making  of  each  individual  part,  and  in  ' 
subsequent  assembly.     The  tiniest  pinion  blniik 
less  than  ^  in.    diameter  were  seen   being  tu 
and,  after  inspection,  when  those  more  tiian 
I  if  an  inch  are  rejected,  sent  on  to  the  gear-nn 
department,  where  the  teeth   are  cut  b,v  ilf! 
machines,  which  allow  of  working  to  except .ci 
fine  limits.    The  machine  engraving  of  the  It' 
(or  type)  which,  in  the  case  of  the  time  recni 
are  employed  to  stamp  the  cards  and  in 
register  the  cash  accounts,  etc.,  proved  partii  li 
interesting,  as  did  the  care  which  is  taken  in  > 
hardening  the  several  jjarts  requiring  this  opi 
A  visit  was  made  to  the  company's  timber  \: 
where  the  oak  and  mahogany — the  onl,v  woo  ls 
— are  stored  for  so  many  years  until  perfectly 
soned,  and  the  party  proceeded  to  the  mag'ii! 
new  cabinet   works,   which   Messrs.  Gledhill 
equipped  with  the  latest  woodworking  iiiadm 
During  the  war  the  company  were  prohibited 
employing  their  highly-skilled  workers  on  ma 
tills,  and  they  had  to  close  in  their  timber  > 
for  the  maimfacture  of  the  Gledhill  bomb-g.ar 
control,  with  wliich  they  equipped  120  Britisli  • 
planes  a  week.    The  resuh  of  this  was  til  at 
got  hopelessly  behind  in  the  delivery  of  tills 
recorders,  but  the  leeway  lias  at  last  been  ; 
lip.  and  delivery  can  be  given  from  .stock  if  n 
sary.       Tlie  excellent  relations  existing  betv 
company  and  its  workpeople,  many  of  wlioin 
a  record  of  over  a  quarter  of  a  ceiitnrv's  s.  i 
was  apjiarenl  to  the  visitors. 
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I  LECTRICITY  IN  THE  MODERN 

I    ENGINEERING  WORKS.* 

EFERRiNG  to  the  conditions  now  obtaining, 
I  e  find  that  engineering  works  may  be  classi- 
I  ^d  under  three  groups  :  first,  small  works 
i<|hich  derive  their  power  from  small  prime 

lOvers  situated  in  or  near  their  sphere  of 
'  aeration,  external  power  from  other  sources 
|'t)t  being  available  or  too  costly.  For  such 
forks  the  internal-combustion  engine  usually 
[ives  economical  results,  and  being  simple 
ki  construction  and  operation  can  be  tended 
!-'y  semi-skilled  labour. 

j  In  the  case  of  larger  concerns,  however, 
Ijae  usually  finds  that  steam  can  show  good 

jsults  and  is  more  reliable  in  operation, 
'ery  low  working  costs  may  be  taken  as 
'  lie  rule  with  the  modern  high-speed  surface 
f  Dndensing  units,  making  it  extremely  difficult 
[)  justify  recourse  to  external  supplies, 
[''specially  if  the  plant  under  consideration 
hn  show  a  good  load  factor. 

Secondly,  there  are  larger  works  running 
"nder  sinular  conditions  which  are  able  to 
fperate  more  economically  because  of  the 
I  igher  efficiency  of  their  prime  movers. 
I 'hen  there  are  works  so  situated  that  they 
j^,an  obtain  an  external  source  of  power  at 
1'  lower  cost  than  can  be  generated  locally, 
i-n  each  instance  the  existing  conditions  will 
J  aturally   govern   the   choice   of   unit  for 

ower  production,  usually  based  upon  the 
jl'ost  of  fuel  or  other  controlling  factors. 
|-i  In  the  third  case,  there  are  works — some 
I  irge,  some  small — obtaining  an  external 
|:upply  of  power  which  is  quite  justifiable 
'  irovided  that  it  can  be  definitely  shown  that 
i  ertain  beneficial  features  exist,  such  as 
I  ower  costs  and  economy  of  space.  In 
I'uch  cases  the  external  sources  of  power 
('an  compare  favourably,  particularly  if 
f  uture  extensi(ms  are  contemplated. 

*ow8r  for  Workshops,  etc. 

i  The  usual  method  of  obtaining  power  is 
')y  means  of  direct-current  generators  running 
conjunction   with   a   suitably  arranged 
witchboard  distribution,  and,  provided  that 
■he  power  house  is  in  a  fairly  central  position, 
i  conomical  working  can  be  maintained. 
\  The  choice  of  voltage  is  an  important 
[actor  and  one  in  which  much  saving  in 
,irst   costs   may   result.    During   the  last 
5  years  the  electrification  of  works  has 
lassed  through  various  stages.    In  the  earlier 
j  chemes  100  to  120  volts  was  usually  adopted 
!.s  a  working  pressure,  possibly  due  to  the 
"act  that  higher  voltage  motors  were  not 
!  hen  sufficiently  perfected.    Although  the 
'  iO-volt  motor  has  given  good  and  reliable 
'crvice,  yet  the  cost  of  its  large  copper  cables 
lue  to  the  high  amperage  makes  its  first 
■est  considerably  higher  than  for  systems 
l>f   higher    pressures.    Although    this  dis- 
advantage is  obvious,  yet  it  must  be  remem- 
)3red  that  the  low-voltage  machine  usually 
i  ;ives  less  trouble   than  the  high-pressure 
)  nachine. 

I  For  modern  practice,  however,  it  is  realised 
j'  hat  pressures  of  230  and  460  are  now  quite 
I  •uitable  and  conform  with  the  general 
conditions  of  internal  or  external  sources 

*  A  papar  presented  to  the  Tristitution  oi  Produc- 
um  Engineers  by  Mr.  J.  R.  Smith,  A.M.l.E.E. 
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of  supply.  The  shunt  or  compound-wound 
machine  at,  say,  460  volts  is  quite  reliable 
and  efficient,  standing  up  to  its  work  and 
being  equal  to  the  110-volt  motor  in  its 
performance.  The  question  of  cable  insula- 
tion for  the  higher  pressure  and  the  requisite 
precaution  for  safe  working,  of  course, 
become  of  greater  importance,  and  the 
maintenance  charges  are  rather  higher. 

For  works  power,  shunt,  compound  and 
series-wound  machines  are  suitable  for  all 
ordinary  purposes.  For  line  shafting  the 
shunt-wound  motor  will  usually  meet  all 
requirements,  since  it  has  a  comparatively 
uniform  speed  for  all  loads,  is  of  simple 
construction,  and  easy  to  start.  Possessing 
a  good  torque,  it  is  employed  almost  imi- 
versally  for  this  class  of  work.  There  are, 
however,  other  considerations  to  be  taken 
into  account  in  connection  with  shafting 
drives.  One  usually  finds  a  large  m.otor 
driving  long  lines  of  shafting  that  operate 
a  large  number  of  machines  through  belting. 
Although  this  is  a  convenient  method,  yet 
the  question  of  idtimate  costs  should  not 
be  overlooked,  and  consideration  should  be 
given  to  the  power  required  to  drive  the 
shafting  and  belts  light  relative  to  the  useful 
work  performed.  A  large  amount  of  power 
may  easily  be  consumed  in  lost  motion. 
These  factors  are  of  importance.  When 
power  requirements  for  shops  are  put  forward 
the  grouping  of  machine  tools  is  the  first 
consideration,  and  by  judicious  arrangements 
much  lost  power  can  be  avoided.  Large 
machines  that  deal  with  work  requiring 
time  for  setting  up,  and  absorb,  say,  10  h.p., 
should  be  provided  with  individual  motors 
in  preference  to  being  driven  from  line 
shafting.  It  is  seldom  advisable  to  group 
shafting  to  take  power  above  20  h.p.,  owing 
to  losses  in  belt  transmission,  etc. 

inspection  of  Motors. 

To  maintain  an  efficient  service,  motors 
should  be  placed  in  such  a  position  that 
they  may  be  readily  ins|)ected  from  the 
ground.  They  should  also  be  within  easy 
reach  of  the  crane  that  serves  the  section 
they  drive. 

The  author  has  in  mind  a  case  where  a 
motor  driving  high-speed  grinding  machines 
running  light  develops  9  h.p.  When  the 
load  is  applied  a  further  2|^  h.p.  is  recorded  ; 
thus  the  efficiency  of  such  a  drive  is  extremely 
small,  and  it  is  obvious  that  the  more  efficient 
way  would  be  to  drive  these  high-speed 
grinders  by  means  of  individual  high-speed 
motors. 

Another  instance  of  a  similar  kind  was 
recently  brought  before  the  notice  of  the 
author.  An  exhaust  fan  utilised  for  removing 
sawdust  and  shavings  from  carpenters'  and 
pattern-makers'  shops  was  driven  through 
a  countershaft  from  line  shafting.  It  was 
found,  however,  that  the  amount  of  power 
required  from  the  shafting  motor  was  out 
of  proportion  to  the  fan  duty.  In  addition, 
this  drive  gave  considerable  trouble  due  to 
small  pieces  of  wood  passing  through  the 
fan  blades,  and  the  belts  could  not  be  kept 
sufficiently  tight.  This  fan  was  eventually 
coupled  directly  to  a  motor  and  current 
readings  taken.  It  was  found  that  the  power 
absorbed  by  direct  drive  was  one-third  of 
that  taken  when  the  fan  was  driven  from 
a  countershaft.  Moreover,  since  the  con- 
version, this  fan  has  not  given  trouble  of 
any  kind. 
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Motor  Selection. 

Referring  to  motors  for  independent 
machine  power,  care  must  be  taken  in  the 
selection  of  such  machines.  The  manu- 
facturers of  machine  tools  usually  give  the 
maximum  power  required  to  drive  their 
particular  machine  tool,  but  it  is  also 
advisable  to  consider  the  nature  of  the  work 
upon  which  the  machine  avUI  be  engaged. 
For  instance,  in  one  case  the  machine  may 
be  required  for  heavy  duty,  such  as  roughing 
out  or  similar  work,  which  will  absorb  a 
large  amount  of  power  in  consequence  ;  but, 
on  the  other  hand,  a  machine  of  this  type 
may  be  engaged  upon  a  considerable  pro- 
portion of  light  work  with  only  an  occasional 
heavy  duty  job.  It  wiU  thus  be  seen  that, 
although  in  some  cases  it  is  advisable  to 
instal  a  motor  of  the  maximum  horse  power 
yet  since  the  difference  between  intermittent 
heavy  duty  and  much  lighter  work  is  pro-' 
portionately  large,  it  might  be  advisable  to 
use  a  smaller  motor  with,  say,  a  half -hour 
rating  for  peak  load  conditions.  It  is  seldom 
found  that  the  maximum  horse  power  as 
given  by  the  manufacturers  can  be  main- 
tained continuously.  As  a  case  in  point, 
a  certain  high-speed  lathe  came  under  the 
notice  of  the  author.  The  makers  stated 
that  this  machine  required  a  10-h.p.  motor 
to  give  full  duty.  Such  a  machine  was 
provided,  and  careful  readings  were  taken 
on  heavy  work  with  the  maximum  speed  and 
feed  recommended.  It  was  found,  however, 
that  to  develo])  10  h.p.  the  belting  would 
not  stand  up  to  the  work,  and  the  cut  proved 
far  too  heavy  for  the  machine.  Several 
lathes  of  similar  pattern  were  eventually 
installed  and  driven  by  motors  of  7  h.p. 

The  Variable-speed  Shunt  Motor. 

Another  type  of  motor  is  often  used  in 
connection  with  machine  tools,  and  is  one 
that  can  be  recommended  with  confidence. 
Reference  is  made  to  the  variable-speed 
shunt  machine.  With  this  class  of  motor, 
gearing  and  cone  belt  drives  may  be  reduced 
to  a  minimum  and  higher  efficiency  obtained, 
and  often  more  accurate  work  is  produced. 
By  the  judicious  selection  of  these  motors 
it  is  possible  to  increase  output  bv  30  per 
cent,  due  principally  to  the  flexibility  of 
control. 

The  a]>plication  of  individual  motors  to 
machine  tools  has  played  no  small  part  in 
the  rapid  development  of  certain  classes, 
chiefly  planing  machines,  milling  machines, 
high-speed  drills,  high-speed  grinders,  etc., 
but  in  the  view  of  the  author  the  most  modern 
application  is  that  of  the  planing  machine. 
By  means  of  variable  speed  motors  it  has 
been  possible  to  increase  the  number  of 
operations  which  can  be  undertaken  at  one 
setting,  thus  effecting  a  saving  in  time  and 
power  and  gaining  the  advantage  of  the 
greater  precision^  which  attaches  to  the 
machining  of  'work'^at  one  setting. 

For  example,  there  is  a  machine  of  the 
planer  type,  electrically  driven  and  controlled, 
which  planes  longitudinally  and  transversely 
and  slots  at  one  setting.  The  motors  in 
this  instance  automatically  operate  as  power 
or  self-actina;  according  to  the' functions  to 
be  performed.  The  operation  is  under  perfect 
control  from  the  machine  attendant's  position, 
long  or  short  strokes  being  adjusted  without 
stopping  the  machine.  In  addition,  the  speed 
can  be  varied  on  the  cut,  on  the  return  or 
between   given   points.    Thus   it   will  be 
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oviclent  that  such  a  mat-hhie  is  tar  superior 
to  the  ordinary  li;  lt  or  inotor-driven  planing 
machine. 

A  new  type  of  motor  has  recently  been 
dev^eloped  for  industrial  purposes,  and  it 
possesses  characteristics  not  found  in  the 
shunt-wound  motor,  nauu  ly.  constant  torque 
for  variable  speed.  It  is  a  three-phase 
machine  arranged  with  a  variable  number 
of  poles,  the  combination  or  grouping- 
giving  certain  fixed  speeds,  such  as  375,  500, 
750,  1,000,  and  1,500  for  50  cycles.  This 
nxachine  is  of  the  slip-ring  induction  type, 
and  is  controlled  by  means  of  a  tramway 
type  drum.  Without  resistance  of  any  Ivind, 
the  machine  conform.s  to  requirements  for 
machine  tool  driving,  and,  as  it  possesses 
slip  rings  only  (that  is,  no  commutator),  it 
should  find  a  i)Uxce  in  modern  engineering 
shops. 

As  })ol\phase  suppl\-  in  the  future  will 
be  the  chief  medium  eniployed  for  lowering 
the  cost  of  power,  it  is  obvious  that  where 
alternating-current  motors  can  be  applied 
under  such  conditions  they  should  surpass 
the  direct-current  unit,  provided  that  a 
reasonable  power  factor  can  be  maintained. 
In  the  opinion  of  the  author  we  are  on  the 
eve  of  further  development  in  this  direction. 
Reference  is  made  to  the  synchronous 
induction  motor  oi)erating  at  unity  power 
factor. 

Heating  and  Welding. 

Uther  applications,  such  as  electrical 
heating,  welding,  etc.,  will  now  be  considered. 

Some  15  years  ago  tlie  author  introduced 
an  electrical  glue-pot,  having  a  water  capacity 
of  two  gallons.  This  consisted  of  a  copper 
tank  about  12  in.  square  and  some  8  in. 
deep.  Near  the  bottom  were  placed  two 
butt-ended  tubes,  and,  immersed  in  the 
water,  inside  these  tubes  t\\o  electrical 
heaters  were  placed  and  sealed.  The  outside 
of  the  tank  was  insulated  with  slag  wool,  the 
whole  beine;  placed  in  a  sheet-iron  case,  the 
crlue-pots  bemg  inserted  from  the  top  m 
the  usual  way.  It  was  foimd  that  once 
the  water  had  been  brought  to  a  temperature 
of  212  deg.  Fah.  the  current  could  be  cut 
off  for  two  or  three  hours,  according  to  the 
demand  for  glue.  Several  electrical  glue- 
pots  were  eventually  installed  under  similar 
ccmditions,  and  were  fovmd  to  be  m  every 
way  satisfactory.  The  charges  for  upkeep 
were  practicallv  negligible,  and  on  the  grounds 
of  cost  of  heating  they  compared  favourably 
with  gas.  Moreover,  the  risk  of  fire  was 
reduced  to  a  minimum,  an  important  con- 
sideration in  the  case  of  a  carpenters  or 
pattern-maker's  shop.  This  is  given  as  a 
simple  illustration  of  the  possibilities  in 
electrical  heating   as   applied  to  enclosed 

systems.  ,      ,  ,. 

■  Another  application  is  that  employed  for 
dryincr  blue  prints,  etc.  With  the  automatic 
photo"  printing  machine,  operating  in  con- 
unction  with  automatic  washing  apparatus 
and  electrical  drying  by  means  of  heated 
screens  or  mats,  it  is  ))ossible  to  turn  out 
prints  at  a  speed  quite  impracticable  it 
resort  be  had  to  ordinary  heating  methods. 
The  author  recently  tinied  a  full-size  in-int 
from  its  insertion  to  delivery,  and  the 
printing,  washing,  and  drying  occujiied  less 
than  five  minutes. 

Dealing  now  with  electrical  ^\eldmg,  we 
enter  on  a  branch  of  modern  electrical  science, 
and  one  in  «hich  much  remains  to  be  dis- 
covered. 


I'lie  two  systems  that  are  best  known  are 
arc  and  resistance  welding. 

Arc  welding  may  again  be  divided  into 
three  classes  :  (1)  long  arc  and  short  arc 
^^(  Idinii  with  metallic  electrodes  :  (2)  carbon 
aic.  with  nietal  feeding  (these  being  used 
with  direct  current  only)  ;  and  (3)  short 
arc,  single-phase  welding  with  metallic 
electrodes  through  the  agency  of  reactive 
transformers. 

The  "Quasi"  Arc  System. 

The  arc  weld  ng  systems  usually  found 
in  modern  workshoyts  comprise  tiu-  "  quasi 
system, .in  which  flux-coated  electrodes  are 
used,  the  object  of  this  flux  being  to  prevent 
oxidation  of  the  metal  deposited  by  the 
arc.  In  practice  it  is  found,  however,  that 
this  flux  is  not  bi  nclirial  on.  certain  kinds 
of  work,  and,  in  consequence,  a  bare  metal 
electrode  is  used. 

The  usual  procedure  is  to  make  the  work 
to  be  welded  negative  and  the  electrode 
|jositive.  Recent  experiments,  however,  have 
proved  that  it  is  sometimes  better  to  make 
the  work  positive,  as  a  larger  amount  of 
heat  resides  in  the  positive  pole,  and  in 
consequence  the  penetration  is  deeper.  If 
this  be  done,  greater  care  must  be  taken 
with  the  amount  of  current  used,  or  a  granular 
arc  will  result. 

The  usual  voltage  of  the  "  quasi  arc 
is  45  to  55,  current  being  regulated  by  means 
of  a  graduated  line  resistance.  It  is  of 
importance  that  the  amount  of  current  is 
proportional  to  the  diameter  of  the  electrode. 
The  section  of  the  electrode  should  be 
proportional  to  the  nature  of  the  work. 

The  short  arc  is  a  modern  development, 
and  has  a  future,  especially  for  certam  kinds 
of  work,  such  as  the  welding  of  sheet  metal, 
usually  too  thin  for  the  long  arc  ;  although 
,  its  best  sphere  of  operation  is  that  known 
as  automatic  welding.  A  well-known  British 
flrin  has  recently  developed  the  automatic 
arc  welder  in  connection  with  the  reinforcing 
of  large  turbine  shafts,  and  the  results  obtained 
are  such  that  detection  is  hardly  possible 
after  the  shafts  have  been  machined.  The 
lowest  voltages  for  the  short  arc  being  19  to 
25,  it  is  usual  to  make  the  work  pbsitive  for 
reasons  already  stated. 

The  carbon  arc  fulfils  certain  conditions 
not  possible  with  the  metallic.  When  used 
in  conjunction  with  a  metal-feeding  strip, 
complete  welds  occur  even  on  plate«  up  to 
1  in.  thick.  In  this  instance  it  is  unnecessary 
to  prepare  the  work  by  "  veeing  "  out  the 
metal,  as  is  usually  required  for  metal  arcs, 
the  penetration  being  deep,  the  weld  sound, 
and  capable  of  sustaining  strams  equal  to 
solid  metal. 

There  is  one  material  that  does  not  always 
o'ive  successful  results,  namelv,  malleable 
iron,  for,  although  a  weld  may  be  made, 
yet  the  strength  is  such  that  no  dejiendence 
may  be  placed  on  it. 

With  regard  to  cast  iron,  this,  under 
certain  conditions,  yields  to  treatment,  and, 
])rovided  that  care  is  taken  to  avoid  strain 
due  to  ex])ansion  and  contraction,  many 
castings  may  be  repaired.  It  is,  however, 
absolutely  essential  that  the  woj'k  should 
be  clean  and  free  from  sand  or  slag.  Pressure- 
tight  casing  may  be  welded,  but  reliance 
cannot  be  ])laced  on  this  ( lass  of  work. 

Single-phase  Arc  Welding. 

Single-phase  arc  welding  i.N  a  similar 
process  to  the  direct  l  urrent,  but  it  possesses 


certain  features  not  found  in  direct -curie 
welding,  viz.,  the  arc  having  no  polar  it 
limits  ec[ual  heat  for  electrode  and  avoi 
It  also  requires  more  current  per  sectior 
diameter  of  electrode,  and  has  a  grea 
penetration  in  consequence.    It  requirt.s 
short  arc  for  successful  application.  Un 
recent   improvements   were   made   in  eo 
nection  with   the  reactive  transformer, 
was  regarded  as  dangerous  in  operation 
Unlike  arc  welding,  the  resistance  syst 
consists  in  raising  metals  to  the  weld, 
temperatures  by  means  of  the  passage 
large    currents.    The    application    of  t 
principle  in  welding  dates  back  some  25  yea 
The  first  Unown  machine  was  jjatented 
Professor   Thompson,   and    consisted  of 
single-phase    step-down  transformer, 
primary  bsing  high  voltage  and  consist 
of  a  number  of  turns  suitable  for  the  volt 
and  frequency  of  the  supply  ;  the  second 
circuit  being  one  heavy  water-cooled  t 
is  not  (•onijilete  until  the  work  to  be  wel 
completed  the  circuit.    Thus  the  ratio 
the    windings    produced   extremely  hea 
current  at   v^ry   low  pressure,   the  res 
being  that  metals  of  large  section  could 
brought  to  welding  heat.    The  developni 
of    Professor    Thompson's    machine  to 
practical  form  for  Avelding  raihvay  met 
heavy  bars,   and  similar  work,  and 
later  known  as  the  Thompson  Welding  C 
patent. 

The  early  ap])lication  in  England  took 
form  of  a  machine  for  welding  the  rims 
hansom  cab  t\Tes.  that  is,  the  steel 
that  accommodated  the  rubber  tyre.  Si 
that  date  this  class  of  welding  has  m 
rapid  progress,  greatly  improved  tra 
formers,  better  cooling  facilities,  and  con 
giving  a  service  that  M'as  not  conside 
possible  when  the  idea  was  first  conceiv 

Flash  and  Butt  Welding. 

The  modern  resistance  welding  inachi 
may  be  divided  into  two  kinds — flash  wehh 
and  butt  welding.    Flash  welding  consi 
of  placing  the  two  portions  to  be  weld 
in  the  machine,  the  portions  being  pres.- 
together  and  the  current  switched  on  to  hi't 
the  metal  to  red  heat.    The  portions  a 
then  separated,  full  current  applied,  al 
suddenly  pressed  home.    The  result  is  i 
flash,  the  metal  fusing  instantly,  the  pressi 
being  maintained,  the  current  cut  off,  a| 
the  weld  completed.    This  system  is  ve 
suitable  for  dissimilar  metals  having  diffc  r(|t 
melting   points — for   instance,   copjjer  a 
cast  steel.    Gunmetal  and  iron  plate  may 
welded.    "  Stellite  "  to  mild  steel  also  fcr 
a  sound  junction.    The  objection  to  t 
method  is  its  sudden  abnormal  demand 
power,  causing  heavy  peak  loads,  and  leit 
single-phase,  it  upsets  the  balance  if  povr 
is  taken  from  a  three-phase  su]i]ily. 

The  butt  welder  is  operated  in  a  siiiii  r 
manner  to  the  flash,  but  the  material 
butted  and  current  maintained  until  weldi  \ 
results.  The  work  is  always  under  perf( !. 
control,  and  excellent  results  are  obtaim 
It  is  possible  to  obtain  one  weld  on  2  ,. 
diameter  pi])e  in  one  minute.  One  mai  hii* 
has  been  able  to  make  172  welds  in  S.',  In  ul. 
The  ajiplications  are  various,  and  ahiKt 
any  class  of  work  capable  of  being  held  |i 
the  machine  can  be  welded.  [ 

Very  much  may  be  saved  in  first  cost  a  ll 
economy  of  operation  if  the  problem  c 

{Coniinurd  on  jxn/f  32),  i 
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Short  practical  articles  solicited. 


Exceptionally  high  rates  paid. 


Hote  on  the  Balancing  of  Single- 
cylinder  Engines. 

The  wiiter  always  adopts  the  following 
;J.'ule  in  coniieetion  witli  the  balancing  of 
i-ingle-cylindei-  engines  which,  of  course, 
•annot  be  completely  balanced.    It  is  the 
j  practice  of  the  writer  to  transfer  two- 
thirds  of  the  reciprocating"  forces  so  that 
they  act  in  a  direction  transverse  or  at 
,right-angles  to  their  line  of  reciprocation ; 
I  the  term  "  overbalancing  "  is  applied  to 
■"this  practice. 

The  general  foimula  is 
2 


(w,  + 


R 


jiivhere  "■,  =  weight  of  revolving  parts  in 
lbs.,  or  the  equivalent  at  the  crank  cheeks 
j-crank  pin  and  cnie-thii'd  connecting  rod 
]+big  end  +  crank  cheeks; 
,   w,'  =  balance  weight; 

p!   Wo  =  weight   of   leci [)rocating  parts  in 
Jibs.  =  piston  +  gudgeon    pin  4-  small    end  + 
;  two-thirds  connecting  rod  : 
•    R  =  radius  of  crank  in  feet; 

r  =  radius  at  whicli  balance 
.placed  in  feel. 

[Shaft  Calculations. 

Til  rhecking  over  the  sizes 
■^llatt^  for  use  in  machines  of 
, design,  the  writer  has  found  the  diagrams 
illustrated  to  be  of  considerable  assist- 
jauce  in  siiving  labour  and  time,  besides 
enabling  a  necessary  check  to  be  made 


weisht  is 


of  small 
a  special 


I  I  I  1  I 


Figs.  1  and  2. 

I  "11  results  calculated  by  means  of  formulte, 
I  although  familiar  to  many  designers,  they 
fare  presented   in   the   hope   that  other 
I  technical  men  dealing  with  transmissioii 
problems,  in  which  combined  twisting  and 
bending  enters  into  the  calculations  may, 
with  advantage  by  using  the  easy  and 
interesting  graphical   methods  heiwith 


exphiined,  be  spared  much  tedious  and 
unnecessary  figuring.  The  well-known 
form  Ilia'  b\  Piof.  (xuest  for  computing 
the  (■(|iii\alcnl  Iwisiing  moment  of  a  shaft 
subjected  1o  twisting  aiul  bending  com- 
l)in e(  1  is  as  follows  :  E  =  B  +  V  'T  +  B^ 
where  E  =  eciuiA'alent  twisting  nmment  in 
inch  lb.,  B  the  maximum  bending 
moment,  and  T  the  maximum  twisting 
inomenl,  also  in  inch  lb.  The  gieat 
disadvantage  about  lliis  useful  formuliP  is 
that  a  deal  of  figuring  is  necessary  in  its 
maTiipulation,  which  is  considerably  mini- 
mised by  a  graphical  method  of  solution, 
as  folloAvs  :  Suppose  we  have  a  mill  steel 
shaft  subjected  simulianeously  to  a  bend- 
ing moment  of  0,000  in.  lb.,  together  with 
a  twisting  inoment  of  8, OIK)  in.  lb.,  and 
jt  is  7-equired  to  find  (E)  the  e()uivalent 
twisting  moment.  Construct  a  right- 
angled  triangle  a,  h,  r,  Fig.  1,  niaking-  its 
two  perpendicular  sides  nh.  In-,  to  repre- 


PLEASE  READ  CAREFULLY. 

For  this  joiinud  ire.  iranl  cn.'i/i,  pracli(-(i{ 
(iiid  technical  articles  and  paragraphs,  and 
ire  are  prepared  to  pan  irell  for  them.  Oj 
liic  111(1)11/  irho  read  technical  journals 
oil!  11  a^  feir  ici  ite.  H  /'.'/  is  tins  ?  It  is 
not  lu'canse  they  hare  notliing  lio  irrile 
alxnil,  becmise  evert)  experienced  en- 
ijineer's  mind  is  a  storehouse  of  valuable 
i  nforniation.,  lehetlwr  lie  be  niaMifjer, 
foreman',  draughtsman ,  or  mechamc.  We 
Jiare  at  all  times  overcome  power-house 
troubles,  problem  of  design,  or  irorl- 
shop  difficulties  bg  ingen.ious  d'e  rices. 
Sometimes  striking  methods  become  a 
habit,  and  ire  do  not  realise  that  theg  arc 
exceptional  till  some  observer  c.rpressc.< 
astom.^hmen  I . 

It  is  said  thai  crerg  person  could  irrite 
one  good  nnrel,  and  it  is  rertainlg  trtrc 
that  everyone  could  irrile  more  than  one 
useful  wr'i-nJde  or  rahuible  iirliele.  We 
write  and  tirge  our  readers,  therefore,  to 
give  others  the  benefit  of  their  l-nnirledge 
astonishment . 


sent  in  convenient  units  the  values  T  and 
B  respectively,  the  hypotenuse  scjuared, 
according  to  the  ancient  geometrical  pro- 
position, is  equal  to  sum  of  the  other 
two  sides  squared,  therefore  ac  ecjuals 
VT'  +  B\  With  O  as  centre  describe  an 
arc  of  radius  be.  cutting  the  extended 
hypotenuse  at  d ;  this  new  length  ad  lepre- 
.sents  to  scale  B  + VT'  +  B",  that  is  the 
e(|uivalent  twisting- moment  E,  which  will 
scale  1,600  in.  units,  or  by  calculation 
to  jirove    the    construction    E  — 6,000  + 

V87(Too=  + 6,000=  =  6,000+  VIooToolxooo- 

16,000  in.  lbs.  Usually  this  is  a  formid- 
able calculation.  Xow,  equating  this  result 
to  tlu'  resistance  of  shaft  to  twisting,  i.e.,  j 

1 0,000  =  j^/.P   or  51  fd'   we   have  r^ 


graph,  Fig'.  2,  makes  an  exticmelv  usef\il 


3  /   „'x5  I  =2  16  in.  as  shaft  diameter.  The 


flevice  to  use  in  combimition  witli  cal- 
culations of  this  description,  and  may  be 
used  with  advantage  as  a  check  upon  the 
above  formulae  tor  confiiniing  results  as 
to  the  necessary  shaft  diameter.  As  will  be 
observed,  the  curves,  each  represeiitiiig  a 
different  working  stress  to  suit  various 
conditions,  have  been  plotted  vertically 
for  various  shaft  diameter  and  horizon- 
tally foi'  coi'i-esijonding  various  equivalent 
twisting  monjents,  E.  Froin  the  previously 
desciibed  fTuest  formulre  this  valuable 
curve  shows  iit  a  glance  the  information 
desired. 

Heating  Feed  Water. 

A  good  and  \  ery  simple  arrangement  for 
heating  the  feed  water  for  a  rolling  mill 
boiler  recently  came  l)efoi'e  the  wi'iter's 
notice,  and  may  possibly  be  of  service  to 
other  readers.  The  mill  is  served  by  a 
reheating  furnace  about  15  ft.  by  ()  ft. 
wide.  Tn  the  l)ack  flue  of  this  furnace  a 
length  of  mild  steel  pipe  has  been  fitted, 
first  having  l)een  bent  into  the  form  shoAvn 
in  the  accompanying  figuie.  This  pi))i]ig 
is  indicated  as  "  heating  coil,"'  is  about 
4  in.  in  diameter  internally,  and  at  one 
end  is  connected  Tip  to  the  town  water 
storage  tank,  and  at  the  other  to  a  smaller 
storage  tank  servijig  the  boiler  feed  pump. 
The  Ileal ing  coil  and  the  piping  to  the 
towji  water  tank  Imve  been  shown  in  single 
line  in  ordei-  to  keej)  the  diagram  clear  at. 
the  back  of  the  furna(;e.  One  excelleni 
feature  about  this  arrangement  is  tiiat  it 
automatically  keeps  the  feed  temperature 
about  nornnd,  whether  much  or  little 
work  is  being  performed  by  this  mill. 


When  the  mill  is  working  full  time  the 
reheating  furnace  Avill  take  up  to  35  cwt. 
of  coal  a  day,  when  on  short  time  this 
sinks  to  as  low  as  3  cwt.  a  day.  Against 
this  fact,  however,  has  to  be  placed  the 
smaller  quantity  of  feed  water  which  is 
used  \\  lien  the  inill  is  only  running  par- 
tially. Thus,  the  heat  at  the  back  of  the 
furnace  is  practially  proportional  to  the 
work  being  done  by  the  mill,  and  so  by 
the  engine  and  boilei-.  There  will,  at. 
times  of  light  load,  be  more  radiation  from 
the  furnace,  and  more  loss  througli  air 
leakage,  but,  in  spite  of  these  items,  the 
feed  is  still  kept  hot,  and  most  important 
of  all,  when  the  mill  is  heavily  driven  and 
the  engine  and  boiler  worked  up  to  their 
imits,  the  feed  comes  down  to  the  pump 
at  a  verv  hig'h  temperature  indeed. 
The  storage  tank  .just  above  the  puni]) 
is  12  ft.  to  13  ft.  above  the  suction 
chamber,  and  so  enables  the  pump  to  deal 
with  verv  liot  water. 
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NEARER  TO  PEACE. 

By  Plebeian. 

At  last  there  is  tangible  evidence  that 
the  (lef)l()rable  lock-out  in  tlie  engineering 
industry  is  approaching  a  teimination . 
Since  the  issuing  of  the  MacKeiizie  rept)rt, 
sli'enuous  efforts  have  been  made  by  the 
parties  to  come  to  a  settlement, .  and 
although  at  tinn?s  they  have  drifted  apart, 
there  is  now  I'eason  to  believe  that  the 
spirit  of  compromise  will  prevail,  anci 
Avork  be  once  nioi-e  in  full  swing  at  an 
early  date.  On  May  17,  after  prolonged 
discussions,  a  menu)randum  was  drawn 
up  between  the  Engineering  Employers' 
federation  and  the  allied  unions,  whicli 
after  declaring  the  rights  of  the  employers 
to  manage  their  establishments  and  the 
trade  unions  to  exercise  their  functions, 
indicated  that  in  the  process  of  evolutio]) 
provision  for  change  in  Avorkshop  con- 
ditions is  necessary.  The  methods  of 
dealing  with  contemplated  clianges  were 
then  elaborated  in  detail,  and  for  the  first 
time  the  vexed  term  "material  "'  change 
was  eliminated.  The  allied  unions  Avere 
AA-illing  enough  to  continue  negotiations 
on  this  memorandum,  but  the  Alnal- 
gamated  Engineering  Union  (jnce  again 
proA'ed  a  stumbling  block  by  declining  to 
pjoceed.  The  contention  of  the  A.E.IJ. 
executive  is  that  the  principles  contained 
in  this  memorandum  are  identical  ^x\i'•^ 
those  of  the  original  document  AAdiich  AA'as 
rejected  by  ballot  vote  of  the  A.E.U. 
members. 

The  allied  unions  then  referred  the 
matter  to  the  annual  meeting  of  the 
Federation  (»f-  Engineering  and  Slii[)])uil(l- 
ing  Trades,  AA'hich  fortunately  AAas  taking 
place  at  Portsmouth,  and  from  there 
received  instructions  to  proceed  AA^th  the 
negotiations,  irrespective  of  Avhetlier  the 
A.E.TI.  continued  to  act  jointly  or  not. 
The  meetings  AA'ith  the  EvUgineering 
I'hnployers'  Federation  Aveie  then  resunu'd, 
and  fresh  proposals  Avere  made.  These 
have  since  been  submitted  to  the  executive 
representatives  of  the  allied  unions,  wlio 
have  decided  to  submit  them  to  the 
nieml)ers  for  ballf)t  A^ote. 

Probable  Acceptance. 

No  joint  recommendation  is  to  be  made 
1o  the  members,  but  it  is  almost  certain 
from  the  indications  that  the  National 
Federation  of  (lencral  Workers  will  make 
strong  re])resentat ions  to  their  members  to 
afx'ept  the  proposals.  This  course  may 
also  be  taken  u]j  by  certain  of  the  skilled 
unions.  The  A.E.tT.  representatives  have 
announced  their  int(>ntion  to  meet  the  era- 
|)h)yers  once  again,  l)n1  it  is  exii'emely  im- 
jjrobable  that  terms  nuiterially  diffeieni 
horn  those  already  presented  to  the  allicil 
unions  will  be  secured  by  the  A.F;.^^  II 
is  always  difficult  to  forecast  Avhat  the 
members  of  trade  Tinions  Avill  do  on  occa- 
sions su(di  as  the  present,  but  il  seems 
likely  that  the  revised  terms  Avill  be 
accepted.  Certainly  the  lock-out  is  becom- 
ing distasteful  to  everybody.  The  Mnn- 
chexier  Guardian  openly  states  that  the 
lock-out  is  Ihe  result  of  altogether  insuffi- 


cient I'auses,  and  the  general  wisli  to  end 
it  is  now  very  strong.  An  indication  of 
this  determination  is  afforded  by  the  reluc- 
tance of  the  unions  to-  extend  the  scope  of 
the  dispute.  At  the  annual  meeting  of  the 
F'ederation  of  Engineering  and  ShijD'build- 
ing  Trades,  to  whicli  we  have  referred 
earlier,  a  |)rop()sal  Avas  submitted  that  the 
executives  of  the  organisjM  imis  in\  (il\  ('d  in 
the  lock-out  together  Avil  h  tho^e  t-xccutives 
Avho  liave  members  employed  in  the  public 
vitility  serAnces,  should  be  called  together 
to'  consider  the  extension  of  the  dispute  to 
tho'se  seivices.  At  one  time  it  looked  as 
though  this  pioposal  Avould  be  adopted. 

What  the  Unions  have  Gained. 

Hie  menibeis  of  the  committee  Avliich 
had  been  conducting  tfie  negotiations  with 
tlie  employeis  weie  not  present  at  that 
time,  being  still  engaged  in  conference.  Jt 
is  significant  to*  note  that  after  theii  repoi't 
had  been  presented,  the  assembled  dtle- 
gates  rejected  the  motion  to'  broaden  the 
disp'Ute.  Beyond  (luestion  the  negotia- 
tions have  strengthened  the  position  of  the 
unions,  and  have  established  theii-  right 
to  be  consulted  before  changes  affecting 
their  membeis  can  take  place.  The 
revised  ijaoposals  provide  for  this  consulta- 
tion in  cases  fl  hcie  one  class  of  AAorkpeople 
are  to-  be  rcjii;i( nl  by  another  class,  and 
ten  days'  intimation  of  the  employers'  in- 
tention is  to  be  given  to  the  unions.  In  the 
eveait  of  agreement  not  being  ariiA'ed'  at 
within  these  ten  days,  the  management 
luive  thei  right  to  giA-e  a  te inporairy  decision . 
The  question  is  then  to  be  referred  to  ceii- 
lial  ciuifereiice  of  the  parties  for  final 
dccisiun.  An  impoitant  clause  is  that 
Avhere  changes  are  made  involving-  money 
payments,  such,  for  instance,  as  "  systems 
of  ])ay-ment  by  results,"  tlie  ultimate 
decision  is  to'  be  made  retrospectiA-e'.  It  is 
definitely  provided  that  the  manag-enienit 
shall  not  bie  allowed  to  eff'ect  cihanges  in 
i'es2)eict  to  (1)  general  alter'ations  in  wages, 
i'Z)  altei'ations  in  Avorking  conditdons  whicli 
ai-ei  tlie  subject  of  agreement,  (3)  altera- 
tions in  the  general  working  Aveek.  There 
is  little  doubt  that  the  position  of  the 
unions  is  well  safcg  u;i  i  ded  in  the  menmiaii- 
dum,  and  that  1hv'  (  in plovers  have  ts'luliy 
abandoned  their  oi  ii^inal  claim  for  the 
exercise  of  unrestih  icd  iranaigerial  rights. 

It  Avill  lie  renienibered  that  the 
employers  annoiincwd  their  intention  that 
if  the  lo(d\-ont  took  place,  the  unions 
Avould  not  be  alloAved  to  resume  work 
until  Avages  and  hours  had  been  discussed 
and  the  industry  placed  upon  an  economic 
basis.  This  has  been  AviihdraAvn,  and  no 
proposals  will  he  considered  until  the  men 
are  back  at  Avork.  Nnw  (hat  (he  dittVrences 
have  been  leduced  to  siudi  a  small  com])ass 
thcic  does  not  appear  an\  reasonable 
nidunds  for  the  continuance  of  the  dis- 
pute. The  ballot  is  retui-nable  on  June  1, 
and  it  is  possible  thai  ^\•ork  may  he 
resumed  prior  to  Whitsuntide. 

The  Professional  Negotiator. 

Aprojios  of  the  industrial  Parliament 
plan  whidi  avc  dealt  Aviili  in  our  notes  last 
week,  Sir  EdAvard  Stockton  has  observed 


that   many    of  our  ditficulties  Avould 
solved     quicker     and     more  easilv 
employer^  and  W(n'kmen  could  be  bj-oug 
fo  (dciNci  1 1  ua  i  ters.       Sir  EdAvard    is  i 
tond  ot  tlu'  j)i'(itessi()nal  negotiator, 
lielieves   this    type   id    otHcial  should 
dispeii-ed  with  as  far  as  possible.  Ma 
em j)hi\ (■!■  organisations  are  noAv  staffed 
professional     men.      The  Engineeri 
Employers'  I'ederation  rely  very  grea 
on  tlieir  local  secretaries,  an  Iio  more  of 
lluin  m)i    are   solicitors    oi'  accountau 
These  iiicii  are  not  exclusively  employ 
by  the  Fedeiation,  but  usually  underl' 
the  secreia!  \  ship  of  the  local  associati 
as  an  adjunct  to  their  ordinary  vocatio" 
The   trade  unions  negotiations    are  c 
ducted  aliiiM^t   entirely  by  paid  officia 
moteoAer,  there  is  an  increasing  tende 
in    industrial    nialtei-s   to    biing  in 
iuAvyer  and   the  accountant,  particula 
Avhere  intricate  subjects  have  to  be  ct 
sidered.     Miudi  of  the  data  used  in  e( 
nection  Avith  the  presentat  i(Jii  of  the  ti" 
unions'   (/ases  to  the  Courts  of  Enqu 
Avhic  h  have  been  held  from  time  to  ti 
has  been  prepared  by  professicmal  ui 
Tlie  evidence  presented  to  the  Coal  M 
ing  Industry  Commission  Avas  prepared 
this  waA',  and  some  of  the  credit  Avlr 
devolved  on  ^fessrs.  Frank  Hodges  a 
P(iber1    Simllie  Avas    leally    due  to 
thorough  Avay  in  Avliidi  the  spade  wc 
has  been  done. 

A  Trade  Revival. 

Incidentally.    Sir    EdAvard.  Avas  v 
o])timistic  about  the  prospects  of  a  tr 
recovery.    The  textile  trade  is  said  to 
ver\'  much  busier  than  has  been  the  i" 
for  some  considerable  time,  and  there 
really  a  prospect  o,t  )in)sperity  in  the  i 
far  distant  future.    Nor  is  the  feeling  c 
fined  to  textiles.    Before  the  regretta 
engineering  lock-out,   there  Avas  a 
tinctly  Inqieful  view  taken  as  to  the  futu 
and  woi  kmen  share  the  feeling  that,  o" 
the  dispute  is  settled^,  a  marked  impro 
ment  in  trade  will  result.    That  is  a  fac 
Avhich   will  influence  the  voting  ou 
lo(dv-out  proposals.     An  improvement 
trade  would  of  itself  do  more  to  ]iroui 
harmony  between  employers  and  AVork 
than  a  plethora  of  iii(nis  wishes.  Ijet 
revival  come  as  quickly  as  it  may,  it  Ct 
not  come  too  soon  to  suit  the  Avoi'kmt 
What  is  likely  to  be  the  effect  of  a  Ira 
revival  on  the  cost  of  living  P  Whole- 
prices  are  now  about  08  i)er  cent  air. 
l)re-war  A-alues,  taking  the  average  of  1 
figures   given    by    the    Statist  irion , 
Kcorwiaist  and  the  Board  of  I'rade  ri 
pectively.     Theie  is  a  definite  moveni 
1(n\ards  hardening,  and  fiom  the  heg 
ning  of  this  year,  jnactically  no  sign  o 
decline  in  the  general  IcA-el  of  prices 
been  visible.       With  inerease.l  denial 
occasioned  by   a  recovery   in  trade, 
indications  are  ihat  Ave  may  look  foiw 
to  Ihe  pievailing  wholesale  juices  contii 
ing  for  some  months.     Uetail  jirices 
still  81  per  cent  abov(>  pie-wai.  and 
effect  of  Ihe  lecent  extensive  wages  red 
tions  should  cause  a  further  de^crease 
retail  jirices. 
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COMPANY  NOTES. 


iRiTisH  Thomson-Houston  Co. — A  consideral)!':' 
■rease  in  profit  is  reported  by  this  firm  of  elec- 
!,'al  eniiintnMs  for  tlie  past  vear.  Tlie  i;et  amount 
^£509,258,  compared  witli  £470,470  in  ]'..)20,  and 
2,399  m  1919.  Brought  forward  fioiu  l;ist  year 
;,:he  sum  of  £225,892,  making  a  total  of  £735,150 
i  the  disposal  of  the  directors.  A  sum  of 
jOjOOO  is  set  aside  for  depreciation,  reserve,  etc., 
er  paying  tlie  interest  on  debentures  and  loans, 
1  dividends  are  announced  of  7  per  cent  on  the 
,500,000  ijrefercMue  ?linre<,  ;ind  <i  per  cejit  on  the 
000,000  ordiiKi,>  liMKs  l.ntli  IVeeoftax.  This 
yes  the  ouni  uf  £2.'i0.7U3  t  >  In'  cini'ied  foi'ward. 

V   

^Siemens  Bros.  &  Co.  'Hu'  h''im  i-,i1  depression  in 
de  has  afti'di'il  I  lie  nl  this  company  of 

^!  >gra])li  engniecrs  (lining  lli.'  p:isl  year,  and  the 
(luuts  show  a  profit  of  £200,994,  compared  with 
10, 254  for   the   preceding   year.       The    sum  of 
i7,218  was  bi'ought    forward.    Uiaking   thi'  total 
available  £638,212.    There  is  a  .sum  r-f  £4.34.112 
after    deducting    the    amount    taken    by  the 
Jerim  dividend  of  Is.  per  share,  roi poi-atinii  profits 
for  1920  and  1921.  and  certain  payments  on 
'ount  of  e.xcess  profits  duty.     The  dividend  for 
second  half  of  the  year  on  the  10  per  cent  pre- 
ence  shares  absorbs  £15,000,  a  final  dividend  of 
per  share  on  the  ordinary  shares  (making  10 
cent  for  the  year,  free  nf  tax)  takes  another 
5,000,  a  sum  of  £10,000  i-  wnlten  off  the  book 
lue  of  the  steamship  Farailay,  and  there  remains 
be  carried  fmward  (subject  to  balance  of  excess 
Mts  dutv   for  the  three  vears  1918,    1!)19,  and 
jiO)  a  sum  of  £334,112. 


Park  Gate  Iron  and  Steel  Co.- -According  to 
!  directors'  report,  a  loss  has  been  snslaiiicd  on 
>  past   year's  trading,   but   the   loss  rjiinidl  lie 
pertained  until  the  company's  riaini  fm-  IIm  irhnu 
excess  profits  duty  has  been  sciliid.  :umI  Im   i  I"' 
sie  reason  the  balance-sheet  ciuirMii  yri  1m'  issued. 
16  report  states  that   the  works  Imvc  mily  been 
iployed  intermittently  during  the  p:i.<l  year.  A 
iastrous  coal  strike  commenced  at  the  beginning 
'.  the  financial  year  in  April,  1921,  and  not  a  ton 
I  steel  was  produced  for  the  first  16  weeks.  The 
;  ist   furnaces    and    Siemens'    furnaces    were  all 
'ipped  and  the  linings  deteriorated,  and  practically 
,-  of  them  have  since  had  to  be  re|)l;i(e(l  at  very 
lavy  cost.    The  output   nf   ingnis   has   been  less 
an  half  thai  nf  tlu'  previmis  yr-.w.       'I'lie  |ii-ic,es  of 
)«1  have  fallen  very  inpidly  siiuf  Abiri'li  last  year, 
d  there  has   been   very   little   demand  either  for 
'  me  or  export.    Railway  rates  are  still  a  great 
fidrance  to  trade  revival,  and  the  steel  industry 
fffers  more  than  any  other  in  this  n  spi  el.  Coal 
L  also  a  very  serious  item  in  tiie  man ii lin  l ore  of 
pr  products,  and  although  we  have  had  snnic  i  i-licf. 
I  lias  not  been  sufficient  to  make  any  sulisUuilial 
'faction  in  our  costs.    The  iliirctnrs  arc  cniitidenl 
I'at  the  outlook  for  the  fnluir  is  niinii  uh<w  j.irn- 
siiig,  and  the  works  are  in  the  highest  state  of 
1  ieieiicy  and   ready  to   take    advantage    of  any 
1,  provenient  in  trade.    In  .June.  1919,  the  capital 
Ois  increased   when   the   iniii|iany   was  registered 
I  resli,  and  the  shareholders'  ni.niinal  holdings  were 
Mbled. 

^  


RECEIVERSHIPS 

{APPOINTMENT   OR  RELEASE). 

j  Bristol  Simplex  Ltd.— J.  P.  Emett.  of  (Iresham 
[liambers,  18,  Nicholas  Street,  Bristol,  was 
i  ipoiiited  receiver  and  majiager  (ni  May  1,  1922, 
i  ider  powers  contained  in  debenture  dated  Dccem- 
l-n-  17,  1921, 

Barraclough  Bros.  Ltd,— H.  S.  Dickinson,  of  30, 
yUddersfield  Road,  Brigliouse,  ceased  to  act  as 
I  ceiver  on  August  24.  1921  (notice  filed  May  11, 
j  )22). 

f  William  Gilpin.  Senr..  &  Co.  Ltd.— R..  F.  "W. 
I  Hicham,  of  3,  Warwick  Court.  Gra.ys' Inn,  W.C., 
[  as  appointed  receiver  (m  May  3!  1922.  under 
owers  contained  in  debentures  dated  October  12, 
!  920. 


NEW  COMPANIES. 


Stamford  Engineering  Co.  Ltd. — Private  com- 
pany. Regisleied  ?i[av  1,  Capital  £1,000  in  £1 
shares.  To  jnipiirc  tlic  Imsincss  I'arried  on  by  D. 
Stevens  al  -iOO.  [Inv  Si  i  itI  ,  Waltlianistow,  as  the 
"  Stamford  Engiiieti  iiig  Co.,"  and  to  carry  on  the 
business  of  maniifaclui  ers  of  and  dealers  in  motors, 
.Molcjr  cyeii's,  cycles  and  accessaries,  general,  elec- 
liical  and  liydianiic  engineers,  etc.  The  first 
directors  are  :  L).  and  Mrs.  R.  Stevens.  Registered 
office  :  400,  Hoe  Street,  Walthamstow,  Essex. 

Bodicy  Bros.  &  Co.  Ltd. — Private  company. 
Registered  May  1.  Capital  £12,100  in  £1  shares 
(8,000  first  preference,  3,873  second  preference  and 
227  (oiliiiriry ).  To  take  over  ttie  business  of  an 
engincei',  inillwright  and  iron  and  brass  founder 
carried  on  bv  H.  Campion,  exor.  of  the  late  0.  A. 
Bodley,  at  the  Old  Quay  Foundry,  47,  48,  49  and 
51.  Commercial  Road.  Exeter,  as  "Bodley  Bros,  & 
Co."  The  permanent  directors  arc:  Alice  M. 
Bodley,  H.  Campion  and  R.  Fey  (managing  direc- 
tor). Registered  office  :  47,  Commercial  Road. 
Exeter. 

London  Metal  Pressing  Co.  Ltd. — Private  com- 
pany. Registered  May  I.  Capital  £3,000  in  £1 
shares.  To  take  over  the  metal  pressing  and  stamp- 
ing business  carried  on  at  10.  Park  Road,  High 
Ba.rnet,  by  W,  A.  Cunningham  and  H.  A.  Webb,  as 
the  London  Metal  l'lls.-lll^  (_'o.  The  first  directors 
are:  W.  A.  CunniiiglKiiii  (rliairman  and  managing 
director),  H.  A,  Webb  and  G.  W.  Webb.  Qualifi- 
cation 25  shares.  Registered  office  :  10,  Park  Road, 
High  Barnet,  Herts. 

Holes  Ltd. — Private  company.  Registered  May 
3.  Capital  £1,500  in  £1  shares.  To  adopt  an  agree- 
ment witli  S.  H.  Hole  and  C,  Hole,  and  to  carry 
on,  at  Bursledoii,  Hants  .  ni  .  b-w  here,  the  business 
of  general  engineers,  nni m: i.i.  :  . ^  is  or  repairers  of 
all  types  of  steam,  elect!  n  ai  m  internal-combustion 
engines  or  machinery,  etc.  The  first  directors  are  : 
N.  H.  Everitt,  S.  H.  Hole  and  C.  Hole.  Qualifica- 
tion 100  shares.  Registered  office:  61,  Union 
Street,  Ryde.  I.W, 

Turney  Turbines  Ltd. — Private  company.  Regis- 
tered May  13.  Capital  £2,000  iii  £1  shares.  To 
adopt  an  agreement  with  R.  P.  Turney  and  G.  V. 
Eugert,  and  to  carry  on  the  business  of  manufac- 
turers of  and  dealers  in  turbines,  heating  and 
ventilating  machinery,  etc.  The  first  directors  are  : 
R.  P.  Turney  and  G.  V.  Engert.  Registered  office  : 
201,  Mare  Street.  Hackney,  E.8. 

Engineering  and  Commercial  Trading  Co.  Ltd.— 
Private  company.  Registered  May  2.  Capital 
£1,000  in  £1  shares.  To  carry  on  the  business  of 
dealers  in  engineering,  building,  agricultural  and 
other  plant,  machinery  and  tools,  bricks,  lime, 
cement,  ironmonery  and  building  materials,  and 
goo€s  used  in  connection  therewith,  exporters, 
importers,  general  merchants,  agents,  manufac- 
turers, carriers,  cartage  and  haulage  contractors, 
etc.,  in  any  part  of  the  world.  The  first  directors 
are  :  II.  B.  Neame  and  A.  G.  Glock.  Registered 
office  :  124.  Victoria  Street,  Westminster. 


MORTGAGES,  CHARGES  AND 
SATISFACTIONS. 


John  H.  Gooway  &  Co.  Ltd. — Debenture,  charged 
on  the  company's  undertaking  and  property,  pre- 
sent and  future,  dated  April  25,  1922,  to  secure  all 
moneys  due  or  to  become  due  from  company  to 
Lloyds  l?ank. 

Sheepbridge  Coal  &  Iron  Co.  Ltd. — Issue  on  April 
26,  1922,  of  £20,000  debentures,  part  of  a  series 
already  registered. 

Ellis  Bros.  (Halifax)  Ltd.— Particulars  of  £500 
debentures,  authorised  March  11,  1922;  whole 
amount  issued :  charged  on  company's  undertaking 
and  property,  present  and  future. 

Manchester  Metal  Stamping  &  Engineering  Co. 
Ltd.— Satisfaction  in  full  on  April  22,  1922,  of 
debentures  dated  October  27  and  December  20, 
1915,  and  March  7,  1916.  securing  £3.000. 

Barrow  Hematite  Steel  Co,  Ltd, — Three  trust 
deeds  dated  April  10,  1922.  supplemental  to  trust 
deeds  dated  June  10  and  November  8,  1919,  secur- 


ing £1,000,000  5  per  cent  (income  tax  free)  first 
debenture  stock  already  registered,  charged  on  the 
Silkstone  Seam,  under  part  of  the  Aldham  House 
estate,  Wombwell,  lands  in  and  the  Fenton  Seam 
under  certain  lands  in  Worsborough,  Yorks. 
Trustees  :  Sir  William  Barclay  Peat,  C.V.O.,  11, 
Ironmonger  Lane,  E,C. ;  C.  G.  Hamilton,  30,  Lower 
Sloane  Street,  S.W.  ;  and  F.  J.  Ramsden,  Abbots 
Wood,  Furness  Abbey,  Lanes, 

Garth  Steel  Industries  Ltd. — Satisfaction  in  fu'.l 
on  April  12,  1922,  of  mortgage  dated  July  24,  1920, 
securing  all  moneys  due  or  to  become  due. 


CUSTOMS  NEWS  &  TARIFFS. 


Increase  of  Import  Duties  on  Copper,  Brass 
AND  Bronze. — The  following  statement,  in  detail, 
shows  liie  duties  applicable  under  the  Japanese  Bill 
providing  for  increased  Customs  duties  on  copper, 
brass  and  bronze.  Tlie  new  duties  came  into  force 
on  ]\larch  30  : — 

Rates  of  Import  Duty. 
Present  Former. 

Tariff 

No.  Articles. 
4b'4  Copper  : — 


(3)  Plates  and  sheets  ... 

(4)  Wire  :— 

A  Not      coated  witli 
metals  : 
(«)  Not  exceeding 
5   nini.    in  diameter 


B  Coated     with  base 


(5)  Twisted    wires  ... 

metals  : — 

(6)  Pipes  and  tubes  :- 

A  Not      coated  i 


B  Coated     with  base 

metals  ad  ml.    ad  veil. 

(7)  Waste  or  old,  fit  only  per  100  kin 

for  remaiiufacturing  ...  7    00  Free. 

471  J}rass  and  bronze  : —  10  per 

cent 

(1)  Ingots  and  slabs    7    00       <id  nil. 

(2)  Bars  and  rods  :  per  100  kin 
A  For    steam    turbines  21    00     16  00 


Yen 

Yen 

per 

per 

100  kin 

100  kin 

7  00 

1  20 

15  00 

8  90 

16  20 

9  95 

19  30 

13  10 

15  70 

9  50 

20  40 

14  20 

30  per 

25  per 

cent 

cent 

(id  veil. 

ad  val. 

per 

per 

100  kin 

100  kin 

21  20 

14  80 

30  per 

25  per 

cent 

cent 

B  Other   

12 

60 

7  55 

(3)  Plates  and  sheets  ... 

12 

80 

8  30 

(4)  Wire   

15 

00 

9  90 

(5)  Pipes  and  tubes  : — 

A  Not      coated  with 

metals   

17 

50 

12  90 

B  Coated     w-ith  base 

metals   

19 

50 

14  90 

(6)  Foils   

38 

30 

32  90 

(7)  Waste  or  old.  fit  only 

for  remanufacturiiig 

7 

00 

Free. 

LYen  (100  scn)  =  2s.   l^d. :  100  kin  =  132ilb. 
avoirdupois.  ] 


Spain  :  Tariff  Revisions. — The  revision  of 
the  Spanish  Customs  Tariff  has  not  led  altogether 
in  the  direction  of  reductions  of  duties.  On  tlie 
contrary,  in  several  articles  interesting  in  varying 
degrees  to  Germany,  France,  Italy,  Great  Britain 
and  the  United  States,  increases,  in  some  cases  con- 
siderable, have  been  made.  The  following  changes 
have  been  made,  amongst  others,  in  the  minimum 
tariff  :— 

Second.  Revised, 
tariff  tariff. 
Pesetas. 

Vegetable  fuels    2  5 

0-25  to  2-50 

Iron  and  steel  scrap    Free,  according 

to  quality. 

Hydraulic   motors,   weighing  more 
'than   10,000   kilos   35  80 

The  export  duties  have  also  been  slightly  modified. 
— Reuter. 
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BOARD  OF  TRADE  NOTES. 

[Abttraettd  from  the  Board  of  Trade  Journal.] 

(M  ek.seas  Tr.mie  in  Aphii.  :  Iron  and  Steel.— Id 
these  industries  the  po.sitioii  lias  become  more 
hpaltliy  ill  recent  months  owing  to  the  reduction  of 
A  i.rkiiig  costs.  This  is  enabling  the  e.\port  of 
r!iili.sh -made  material  to  be  increased,  and  (as  will 
lie  shown  later)  inakinn  il  in  ii'  ami  more  diffi- 
cult for  foreign  iumi  ami  in  roiii|](lc  success- 
fully in  the  British  home  luarkcl.  The  following 
figures  relate  to  our  leading  exports  of  ii-on  and 
steel  products 

.\pnl.  Iil2li. 
Th.  tons. 

I'ig  iron  and  ferru-alliiys    49 

Other    manufactures    Slfi 

.Marl-iiMTV     30 

l,iH-oini.tives      I'o 

Th.  cwt. 

Hardware    7 

Th.  gross 
tons. 

New  ships    31 

Exports  of  |)ig  iron  last,  month  were  above  the 
average  of  tlie  preceding  t liree  months,  while  exports 
of  other  iron  and  steel  manufactures  wm-  slightly 
less.  In  view  of  the  short  working  nionili.  these 
figures  may  be  taken  to  indicate  some  im|ii  Mvcment 
of  trade.  The  figures  for  hardware  aUo  rnmpare 
favourably  wntli  the  average  for  tlic  lii~t  three 
months,  but  the  returns  relating  In  mai  hiiiciy  and 
bicninot i ves  show  a  heavy  falling  off.  Therr  is  also 
-.1  l),a\\  tall  in  the  tomiage  of  new  ships  HxiM.rted 
w  liicli  may  be  due  to  the  universal  depression  In  the 
ship()iiig  trade.  The  aggregate  value  of  expoi-ts  of 
uiachinerv.  locomotives,  and  new  ships.  at 
£7,322,000,  shows  a  decline- of  no  less  than  £5,448,000 
compared  with  the  monthly  average  for  the  first 
(juai'ter  of  1922.  Except  for  new  ships,  nearly  all 
the  principal  branches  have  much  leeway  to  make 
uji  before  they  reach  the  pre-war  level.  The  best 
branches  arc  the  steel  plate  and  sheet  trade  and  the 
tinplate  trade.  Exports  of  steel  plates  and  sheets 
at  27,000  tons  are  only  some  2,000  tons  short  of  the 
l!tl3  level,  and  export  of  tinplates  amount  to  some 
36;000  tuns,  compared  with  42,000  tons  in  April. 
1913.  As  regards  the  reduction  of  imports  of  iron 
and  steel  goods,  to  which  reference  has  been  made 
above  the  following  figures  are  of  interest  : — 

April. 

1922. 

Imports  of-'  ,  Th.  tons. 

Pig  iron    ' 

St«el  ingots,  billets,  etc   10  ^ 

Iron  bars,  etc  

Steel  bars,   etc   5-(i 

Other    mannfactures    31'6 

Total' iron  and  steel   53";^^ 

Hardware    ^'3" 

Machinery  •   3'4 

Re-exports  of — 

Iron  and  steel  manufactures   0"8 

Machinery    0'2 

It  will  be  seen  that  imports  of  pig  iron  amounted 
to  less  than  half  the  Tnonthly  average  imports  of 
the  first  quarter,  to  little  more  than  one-fifth  of 
those  of  April,  1921,  and  tn  half  those  of  April 
1913.  Imports  of  other  iron  and  steel  manufactures 
represent  an  even  smaDer  proportion  of  the  pre- 
war imports,  but  there  was  an  influx  of  other 
foreign  iron  and  steel  products  last  year  correspond- 
ing to  the  influx  of  pig  iron,  so  that  the  figures 
for  other  iron  and  strcl  do  not  .show  an  equal  falling 
off 'compared  with  1921. 


CONTRACTS  AND  TENDERS. 


ENGINEERING  AT  THE  BRITISH  EMPIRE 
EXHIBITION,  !924. 

Thu  British  Engineers'  Association  has  been 
entrusted  with  the  task  of  organising  the  Ship- 
building, Maiine,  Mechanical  and  Ger^eral  Engineer 
ing  Section  of  the  British  Empire  Exhibition  to 
be  liold  in  London  in  1924.  The  work  of  organising 
this  important  section  and  allotting  space  therein 
will  be  controlled  by  a  special  committee  composed 
of  the  president  and  council  of  the  Association,  and 
a  number  of  imlependoiit  i-eijrescutativcs  of  the  engi- 
neering industry.  Within  the  limits  of  the  space 
available-  -about  238,000  square  feet— -every  effort 
will  be  exerted  to  make  the  engineering  exhibits 
representative  of  all  that  is  best  in  modern  British 
iiractice.  Full  particulars,  plans,  and  forms  ot 
application  for  space  will  be  available  for  issue 
at  an  early  date,  and  enquiries  should  be  addressed 
to  D.  A,  Bremner,  director,  the  British  Engineers' 
Association.  32.  Victoria  Street.  London.  SW.L 


Electrjcal  Equipment  in   New   Zealand. — The 
Southland  Electric  Power  Board    invites  tenders, 
closing  ill  September,  for  electi-ic  apparatus,  includ 
ing  transformers,  cables,  switches,  insulators,  meters 
and  other  equipment. — Reuter. 


T'enders  Invited  for  Lighting  Plant  in  South 
Africa. — The  municipal  authorities  of  the  city  of 
Grahamstown,  South  Africa,  are  calling  for  tenders 
for  a  complete  lighting  scheme  for  the  city.  The 
closing  date  for  the  receipt  of  tenders  is  noon  on 
September  1,  and  the  consulting  engineer  is  Pro- 
fessor W.  Buchanan,  75,  Louis  Botha  Avenue. 
Houghton  Estate.  Johannesburg.  Local  representa 
tion  is  ess<>ntial  to  ensure  success  in  tendering. 
The  Department  of  Overseas  Trade  is  prepared  to 
assist  United  Kingdom  firms  desirous  uf  tendering 
for  such  contracts  to  appoint  agents  to  act  for  them. 
(Reference  7180/E.D. /E.G.) 


Australia  :  Feed-water  Heaters,  etc. — Tlie 
Victorian  Stat<'  Klectricity  Commissioners  invite 
tenders  fnr  llir  siipiily  and  delivei-;^'  of  :  (1)  Feed 
water  heaters  ami  vapour  condensers  (Spci'ifieat ion 
No.  22tj) ;  (2)  feed-water  evaporators  (Sprr  ifirjit  inn 
No.  227).  Sealed  tenders  on  proper  tunns  are  t" 
be  received  by  the  secretary.  State  Electricity  Com 
mission  of  Victoria,  673,  Bourke  Street,  j\[elbourne, 
up  to  Si'pl  ember  1,  and  ai  rninpanied  by  a  pre 
liminaa'v  deii'isit  of  £50.  Sji"rilic,iiions.  conditions, 
and  tender  forms  may  be  consulted  by  United 
Kingdom  firms  interested  on  application  to  the 
Department  of  Overseas  Trade  (Room  50a),  35. 
Old  Queen  Street,  London.  S.W.I. — (Reference 
8fi58/E.D./P.N.) 


Electrical  Plant. — The  Department  of  Overseas 
Trade  has  been  informed  that  tenders,  to  bo  pre- 
sented by  June  28.  are  invited  fur  tlie  conslruclioii 
and  erec  tion  uf  ecinipiiieiit  for  a  hydm  idcetric 
generaliiiL;  sl.ilidii  ;iiiil  n;i  ii- ti  ■I'lning  sub-sl  ;i  lii  .i  i  Idr 
the  tiiun  ol  ('ataiiiarca.  I'ici\jm-e  of  Cataiiiaica.  and 
that  tenders  have  been  called  liy  tlie  Argentine 
Board  of  Sanitary  M^orks.  The  e()uipment  to  be 
provided  comprises  :  (1)  For  the  main  generating 
station  :  {ti)  Three  horizontal  Pelton  wheels,  eacl) 
cajiable  of  develnping  1(15  h.p  at  an  effective  head 
of  215  metres  (tin'  head  varies  between  170  and  215 
metres);  (//)  lliiei'  ihiei'-phase  alternators.  llOkw.. 
2,200  volts,  50  cycles  and  power  factor  of  '9,  with 
direct -eon|)led  exciters;  (c)  a  comiplete  switchboard 
for  ;i1mivi-:  (//)  two  20  k.v.a.  three-phase  static 
traiisiMiimis,  2.200/220  volts,  50  cycles:  (e)  all 
necessary  |ii|mig,  valves,  and  accessories  inside  the 
statinii:  if]  spaics  fnr  ilir  I'e.lon  \\  hcrls  and  alter- 
nators. (2)  l''(>r  ilii'  siili  st:i1  lull  :  Two  motor  genera- 
tors, each  lit  l.'ld  ku..  toi  tlir  conversion  of  three- 
phase  ciinciii  ,it  2.20(1  vcilts.  ."lO  cycles,  into  direct 
current  for  a  three-wiir  .-vsicni  of  440/220  volts, 
together  with  a  complitc  switchboard  and  spares. 
The  tenders  are  to  be  presenifd  at  three  o'clock  on 
June  28,  on  Argentine  .stam|)ed  paper,  and  accom- 
panied bv  a  certificate  of  deposit  in  the  Argentine 
Bank  of '  the  Nation  of  3,000  dols.  paper  (£250). 
Payment  will  be  made  as  follows  :  30  |jer  cent  on  the 
receipt  of  the  equipment  in  Buenos  . Vires,  50  per 
cent  after  iecei|)l  of  and  examiiiation  in  the 
Recoleta  \\  ;i  i  i  liuuses,  and  the  final  20  per  cent  on 
the  expi  1 .1 1  ii 'I I  of  tlie  period  of  guarantee  (i.e. 
tiiree  months  nfici'  the  rece|itioii  and  r\ainiiiation  of 
the  plant).     .\  ut  I  he  spei  i  lir.i  I  n  ji  i  and  general 

conditions  i;f  imdri  (in  Spanish),  lugi'ther  with  two 
blue  prill's  -iM.wiMu  the  general  layuiit.  can  be 
.seen  at  the  i )iiKiiiiiient  of  Oveisi-as  Trade  (Room 
49),  35,  Old  Queen  Street.  London,  S.W.I,  up  to 
May  22,  after  which  date  it  will  be  available  for 
firms  in  the  |ii  ^  iviin  i  s  in  rotation  who  are  unable 
to  arrange  for  iiis|Mction  in  London,  (Reference 
D.O.T.  ,5S27/K.L.  K.C.) 

Lighting  1'lant. — H,M.  Trade  (.'onmiissioiier  ai 
Cape  Town  reports  that  the  Municipal  Authorities 
of  the  City  of  Grahamstown,  South  Africa,  are 
calling  for  tenders  for  a  complete  lighting  scheme 
for  the  city.  A  copy  of  the  specification  covering 
four  sections  of  the  plant  and  material  required 
has  been  received,  and  can  be  seen  in 
Room  49  of  the  Department  of  Over.seas 
Trade,  35.  Old  Queen  Street.  London,  S.W.I,  up 
till  May  29,  after  which  date  it  will  be  available 
for  loan  to  United  Kingdom  firms  in  order  of 
a|)plication  who  iwc  unable  to  inspect  in  Lmdon. 
I'he  closing  date  for  tlie  receipt  of  lenders  is  noon 
on  September  1,  and  the  consulting  engineer  is 
Professor  W.  Buchanan,  75,  Louis  Botlia  Avenue. 
Houghton  Estate,  Johannesburg.  Local  representa 
tion    is    css(Mitial    to    ensure    -iiccess    in  tendering. 


The  Department  is  prepared  to  assist  United  hg 
doni  firms  desirous  of  tendering  for  sucii  coiit 
to  appoint  suitable  agents  to  act  for  them.  ;'hi.. 
material  required  comprises  the  following  :  So'Oh 
1  :  Tiiree  generating  units.  Two  of  180  kw.  <;)) 
with  a  maximum  rating  of  210  kw.  for  two  lnrs, 
and  one  of  50  kw.  with  a  maximum  rating  of  (  <)%> 
The  generating  units  consist  of  three-phase  ;(;i 
nators  driven  by  a  ga^  engine  of  either  vertiri  oi 
horizontal  type  and  operating  from  suctioii  ras 
from  a  producer  plant,  which  also  forms  pi  i  o( 
the  material  to  be  supplied.  The  two  larger  ;er. 
nators  are  to  give  a  normal  output  of  40  amiie? 
at  3,260  volts,  tliree-phase,  50  cycles,  ain  41 
amperes  at  3,300  volts  as  maximum  output  foi  vm 
hours.  The  third  alternator  is  to  give  a  n  Inn 
output  of  1P5  amperes  at  3,150  volts  amft:) 
amperes  at  3,300  volts  as  a  niaxinium  outpilict 
three  hours,  the  power  factor  in  all  cases  beinjMf' 
Tiie  s)jeed  of  gas  engines  of  vertical  tyjie  i-ic 
to  exceed  50  re vnl  11 1  i.  ms  per  minute,  and  that  :) 
horizontal  type  215  revolutions  per  minute,  v 
limiting  piston  speed  in.  each  case  of  850  ft 
minute.  The  suction  gas-producer  plant  is  ti 
sist  of  .three  units  each,  to  provide  sufficient 
gasi  to  enable  one  of  tlie  larger  engines  to  di 
200  b.h.p.  continuously  at  an  altil;ude  of  2, of 
above  sea  level.  Section  2  :  Station  switclilpH 
and  iii.strunients,  including  three  generator  ).s 
thi'ee  feeder  panels,  a  siiecially-calibrated  i 
phase  integrating  watt-hour  meter  to  rneasuit 
whole  station  output,  a  low  tension  boai'd. 
various  test  house  instruments.  Section  3  :  T 
formers  :  Four  50  k.v.a.  and  five  25  k.v.a.  (lelt;i 
3,000  volts,  with  240  volts  to  neutral,  with  la)ii 
to  give  approximately  244,  248  and  252 
Section  4  :  Cables  :  («)  5,000  yards  of  3  by 
square  inches  for  a  voltage  of  3,300:  (h)  060  \ 
of  4-core  cable,  3  by  0'06  square  inches,  and 
■025  square  inches,  for  a  voltage  of  500;  (r) 
yards  of  4-core  cable,  3  by  '04  square  inches  : 
hy  '02  square  inches,  for  a  voltage  of  .50() ; 
3,500  yards  of  4-core  cable,  4  by  '01  square  in 
for  a  voltage  of  500;  (e)  500  yards  of  4-core 
3  by  '0225  square  inches,  and  1  by  '01  .«-c 
inches  (approximately),  fcu'  a  voltage  of  50(i 
4,000  yards  twin  cable,  '0035  square  inches,  f 
voltage  of  2:50:  (7)  (i60  yards  twin  cable, 
square  inches,  for  a  voltage  of  250.  All  cable 
{h)  above  is  to  be  paper  insulated,  lead  (•(a 
and  steel  tape  armoured.  (/i)  Junction  am! 
boxes  for  the  above  cables.  (Reference  I' 
7180/E.D. /E.G.) 
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T'enders  Invited  :  Telephone  Accessories 
Bulgaria. — The  Bulgarian  Post  and  Tele;^, 
Authorities  invite  tenders,  which  will  be  opeiic 
4  p.m.  on  June  15  next,  at  the  District  F:n 
Office  at  Sofia,  for  the  supply  of  :  (I)  1  an 
fuses ;  (2)  cartridge  fuses  for  protection  from  1 
ning;  (3)  3  ampere  fuses;  (4)  line  annunciators 
carbon  lightning  ariesters.  Tenders  must  be  ac 
panied  by  a  deposit  of  5  per  cent  of  the 
amount  and  may  be  submitted  for  each  or  all  >> 
items.  A  copy  of  the  .specification  and  coiuli' 
of  tender  (in  French),  witli  blue  prints,  c.n 
seen  at  the  Department  of  Overseas  Trade  I F  m 
50),  35,  Old  Queen  Street,  Westminster,  L(  n  b, 
S.W.I,  until  May  25.     (Reference  8i38/F.E.  1  f.) 


Centrifugal  Pii.mp. — H.M.  Trade  Commis 
in  Toronto  has  forwarded  to  the  Departnu 
Overseas  Trade,  35,  Old  Queen  Sti'eet,  Li 
S.W.I,  specifications  and  tender  form  in  conn 
with  the  installation  of  one  4.000,000  imperial 
centrifugal  pump  required  by  the  City  ot  To 
for  which  tenders  are  invited.  Tenders,  add 
to  the  Commissioner  of  Works,  Departme 
Works.  Toronto,  must  be  presented  by  Jm 
1922.  In  view  of  the  short  time  availabU 
necessary  tliat  United  Kingdom  firms  inti 
should  send  their  tenders  in  immediately,  but 
Trade  Commissioner  has  requested  the  autii 
to  extend  the  time  if  possible,  and  tlie  itia; 
under  consideration.  Should  the  exteusi 
granted  a  furtlier  notice  on  the  subject  will  a 
in  the  Joiunnl.  (Reference  D.O.T.  f()35 
E.C.2.). 
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Tenders,  closing  on  July  8,  ;u'6  invited  by 
New  Zealand  Public  Works  Board   for  the  su 
of  eight  steel  transmission-line  towers,  while 
same  body  will  receive  tenders,  up  till  July  4,  )or 
the  supply  of  transformers.     In  addition.  1cn;rs 
aro  being  called  for  the  supply  of  automatic  tin 
and  sluice  gates  uy  till  August  22,  and  plans  ly 
be  seen  at  the  offic©  of  the    New  Zealand  lljh 
Commissioner,  Ix)iidon. 


'^     jiAV  27.  r)ii 
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THE  MARKETS. 


I  EXTRUDED  BRASS  ROD  PRICES. 

j  May  2-2nil,  1922. 

f  McKechnie  Bros.  Ltd.,  Rotton  Park  Street,  Bir- 
l  mingham,  state  that  the  basis  price  to  date  for  Brass 
i  Rods  is  6d.  per  pound.  Prices  for  Special  Alloys  in 
^  Rods  and  Ingots  will  be  quot-d  on  application. 


!  May  22na,  1922. 

'  A.  Joseph  intimates  under  to-day's  date  that  he  is 
I  «  buyer  of  Non-ferrous  Scrap  Metals  at  the  under- 
!'  mentioned  approximate  prices  per  ton  : — 


@  per  ton. 

New  aluminium  cuttings  £65  0  0 

General  collected  scrap  brass               29  0  0 

Clean  sopper                                     53  0  0 

Braziery  copper                                  i-'i  0  0 

Gunmetal                                          39  0  0 

Old  lead,  less  usual  draft                     21  0  0 

^         (All    metal    carted    free  in 
London  area.) 

Tea  lead                                           19  0  0 

Old  zinc                                           16  0  0 

Hollow  pewter                                 120  0  0 

Shaped  black  pewter                          70  0  0 

j!iand  can  supply  solder  as  follows:  — 

@  per  con. 

Plumbers',  in  bar  or  strip  form  £75  0  0 

Tinmans'                                           95  0  0 

Blowpipe                                          105  0  0 


!H  All  prices  based  on  day  of  delivery  of  the  metal 
Llttnl««B  otherwise  anauged. 

!   

MARKET  REPORTS. 

i  OILS,  ETC. 

1  Lubricating  ()ils.---Tlicii'  li;is  liciii  :i  very  sliarp 
If.ladvance  in  slii]iiiu'iii  prices  nF  lillcM''!  cyliinli'i' 
jistocks  uf  all  ni-adfs.  csiii'I'imIIn  the  lii'tlcr  ( |  iia  I  it  ics. 
'-One  of  the  larf;c.st    iiiili'priKl.'iii    icIiuciK  li;is 

firawn  all  offers  on  viscmis  parallinc  mis.  i  licsc 
'.  faclor.s  all'  nu  (lonlil;  dnc  In  llie  i ncicasi n;;  demand 

foi'  the  iimtor  seas^in,  and  slupnienl   pi'iees  ')n  these 

types  a-re  bound  to  be  lii^liei  dining  llie  snmnier. 
.  Spot  Prices   i-eniain    nnclianiii-d.     \\v   (piote  pales, 

£13  lO.s.  lo  £24  10s.:  reds,  £1S  to  e.'id;  d.-nl- 
1,  oviiiiders,  tl7  to  £;ir)  lOs.  ;  liilejed  cvlniders.  122  to 
1  £40;  blacks,  £S  i,,  £1!).  All  ex  wliarf.  London,  less 
[2^  per  cent   disi'ount.   ])r  p(    deli\'ery.  Shi)iiiient 

prices  on  application.      Solnlile  oil,  £22  10s. 
.[■!    Fuel     Oil.^!IOr)/l(l    uravil.v,    £5    |ier    ion;  i)50 
ligravity.  £3  12s.  (iil.    per  Ion.     Piotli  e.\  tank,  net 
,  cash:  delivei'cd  in  bulk  by  taiik  wagon,  lOs.  |ier  t(ni 

e.\tra. 

'    Paraffin  Wa.N  and  Scale.-Alarket  steady,  nf^/20 

<deg.  Fab..  2|d.  ;  123/25  deg.  Kali..  2^(1.;  125/30 
deg.  Fall.,  2|d.;  i;3()/;!5  de-.  Pali.,  2|d.  ;  1.35/40 
i,deg.  Fall.,  3^ci.  :  140/45  ,\v^.  Fab.,  4^d.;  Lonod,,n 
1  and  Liverpoid.  I'aialllii  se.ile  market  firm,  and 
I  supplies  slioit  for  foi'vvard  shipmeiit.  We  (piote 
!j  122/24  deg.  Fab..,  Ifd.  spot;^l-Ld.  c.i.f.  .May.  June. 
I  July  shipinieiit.    -  '  ^  I 

L  ■' Petroleum  Oils. — Water  white.  Is.  (id.:  standard 
white,  Is.  5d..  in  barreU  net.     300  de;^.  hinlili'sl 

'  O'il,   Is.    Ojd.,    less   2-2    per    cent    discount,  barrels 

'included,  ex  wharf  Tjinidon. 

White  Oils.  Special  No.  1  white  oil.  in  course  (^f 
t(sliipnient.  £43  IPs.-.  No.  1  white  oil  oiil  of  stock; 
[  price  for  forward  di'livei  x  £41.  No.  1  .\  halt wliite 
4  oil,  £36.  All  e.\  whai  l'  Lmidon.  In  drnnis  free. 
;«'No.  2  half-white  oil.  £.32,  m  liar, els  free;  all  net 
' 'cash. 

I  ;    Castor  Oil. — Very  firm.  English  :  I'harmaceutical. 

?37s.;  firsts,  52s.;  seconds,  .50s..  ex  mills  Hull,  barrels 
included.    We  hold  stock  in  Ijondoii  at  3s.  })er  cwt. 

t  extra.  Less  than  one  ton  lofs.  Is.  per  c\\  t.  e.xira. 
French  pha  nnacent  na  I ,  (iOs.,  iii  li;irrels;  li3s.,  in 
cases,  London.     .Madras  C'oasl  castor  oil,  .Ma.y/Juiie 

j  shipment,  45s.,  i.i.f.  Lnndon;  4(i~.  (id.  c.i.f.  Liver- 
pool; barrels  iiieliidi'd,  'aiiding  weights.  All  net 
cash. 

I  Edible  Oils.  —  Firm.  Refined  deodorised  collon. 
y55s.,  Hull;  ,52s.,  Bristol:,  .5(is..  London.  Common 
j  edible  cotton  oil,  51s.  3(1..  Hull;  52s.,  London, 
•j  Refined  deodorised  groiiiid  nut  oil,  57s..  London: 
r  54s.  6d.,  Hull;  .5.3s!,  fbi.stol.  Refined  dculorised 
I  soya  oil.  48s..  Hull.  Deodorised  eocoaniit  oil.  4)^s. 
I  tid..  London.     All  in   barrels,  net, 


fansccd  O)].     AL'irkel  ha.s  lieeii  Irregular  ami  clo.sf>f, 

(piicl.     L  iMii  ;,p.,t,  4L.  bd   ,   ,Mav,^.3s    li.l   :  .Tniic/ 

.\ugiisl,  Ills,  (id.;  Si  |)leinliei/ Deceiiilici  ,  .37s.  (id.; 
Hull  sp(,l,  4.3^.  !),1.  ;  JVL-iy,  43s.;  June/August. 
;fOs.  0(1.:   Sepi  ember/December,  37s.  3d. 

i'alm  (,lnieler.    and    prices    easier.  Lagos. 

.34s.:  olher  grades  from  30s.  to  .3()S.  Od.  spot. 
Liverpool. 

Rosin.  —  Lo\ver  grades  more  in  deiiiaiid,  and 
firmer..  iietler  grades  iiiii  liaiiged.  Aiiierican  1!. 
14s.:  Ft;.  14s.  3d.:  .MN.  15s.  !)d.  ;  W(i.  iKs.  (id.; 
WW,  20s.  (id..  French  F( !    14s.;  WW,  17s.  Od. 

Tallow. — At  the  ;iii(tiini  sale  on  Wednesday,  IMay 
17.  1.5^4  casks  weiv  offered,  and  228  sold  at  6d.  per 
cwl.  decline.  .'\  nsl  raliaii  mixed.  36s.  to  3!)s.  (id.; 
beef.  3(;s.  lu  42s.:  miittoii,  37s.  to  4.3s. 

Tin  pi  nl  I  lie.  Premium  on  near  positions  smaller, 
American  spot,  70s.:  .Mav,  70s.:  iMa v /.June,  OAs.; 
July /December,  61s.  Od.  ' 

ARTJiirR  Brown  &  Co.  Ltd., 

12().  Bishnpsgate,  London,  E.C.2. 


NEW  YORK  METAL  MARKET. 

The  latest  (piotatioris  on  the  metal  market  are  : — 

Dels,  per  ton. 
Iron.  No.  2  American  Nort  liern  F^iuiidry    23  to  24 

Cents  per  lb. 


Till,    spot    30.87i 

Zinc,  F^ast  St,  Louis    5,17-^- 

Copptr.  Electrolytic,  spot    13| 

Copper,   Electrolytic,   futures    I3atol3| 


— Koutfn-. 


SYDNEY  HARDWARE  MARKET. 


The  ipiot;iti(nis  on  the  Sydne\  hardware  market 
ii.re  as  fol  low  s  : — 

l<\'nciiig  \\  ire  :■ —  Per  ton. 

Anslialian  black.  No.  8  gauge   £22  10  0 

Australian  black.  No.  10  gauge    23  10  0 

American  galviiniscd.  No.  8  gauge    25  15  0 

.\inericaii  galvanisi'd.  No.   10  gauge  ...    27    0  0 

l!arbe(l  wire  :  -  I'er  ton. 

Australian  galvanised,  12i,   gauge    £40    0  0 

American  galvanised.   12  gauge    32  10  0 

(lalvanisid  iron  : —  Per  ton. 

I^nglish  corrugated,  26  gauge   £36    0  0 

English  plain,  26  gauge    38    2  6 

Per  mile. 

Rabbi  I -proof    netting    £67  15  0 

Per  tmi. 

Sheet  leud,  in  full  rolls   £37    0  0 

Bar  iron   ...j   23  10  0 

Shoeing  steel    24  10  0 

Steel    plates    24    (1  0 

Steel  sheets  ,  ■..    32  10  (I 

'I'inplales,    P>ritisli.   per   double  box    3    2  (> 

Reuler. 


BRUSSELS  IRON  AND  STEEL  MARKET. 

There  are  signs  of  returning  animati-on  on  tlie 
Ibiissels  inni  :ind  steel  market.    Demand  h.TS  grown 


appreciably  and  it  is  (le;ir  that  the  agreemeiil  on 
the  subject  of  wages  has  caused  a  f:i  vonrable 
inifires^ioii  in  industrial  circles.  It  is  recogiiisi'd 
lh:it     the    workmen's    representatives    have  given 


|iidof  of  good  feeling  and  that  a  spirit  of  fairness 
a.nd  conciliation  has  been  exjiibited. 

Steel  is  1  he  best  maintained  of  the  sections. 
'I'liere  is  woi  k  for  several  iiumtlis  ;ihead  and  sellei  - 
are  proiitnig  by  this  to  keep  up  prices.  On  the 
other  hand,  (he  lack  of  orders  for  coinnierci;il  ii  on 
is  still  manilVst. 

In  pig  iron  the  .sta/w  quo  is  maintained  though 
the  relighting  of  several  furnaces  is  ainiounced. 
There  is  no  progiess  in  sheet  irim.  The  construe 
tioli  works  are  in  little  favour,  there  being  iiian\ 
encpiiries  but  few  orders. 

The  following  are  among  the  latest  cpiolations  f(U' 
large  (luantities  for  the   interior,   free  on  truck  :-  - 


FT'ancs. 

Commercial    bars    400-  410 

Large  angles    37.5-  385 

Small   aniles    390-  400 

Sheets.   S.M..  ordinarv    825-  850 

Sheets.   S.]M..    polished    975-1,025 

Sheets,  Thomas,  polished    875-  925 

Sheets,     g:ilv;iiil^ed    1,500-1.650 

Hails    .    400-  425 


— Reuter, 


LONDON  IRON  AND  STEEL  EXCHANGE. 

.\  (.ii.'iKi  but  steady  dcnia.nd  wag  reported  at  tiie 
weekly  meeling  of  the  London  Iron  and  Steel 
Exchange  on  Tuesday.  Conditions  in  the  home 
trade  have  not  materially  altered  and  business  is 
held  in  cliock  by  the  unsatisfactory  labour  situa- 
lioii  in  the  engineering  trade.  Nevcrtiieless. 
a't  hough  there  is  little  buying,  consumers  are  keej)- 
ing  in  tomh  with  tile  market  in  anticipation  of  a 
demand  ansiit^  direcll\-  the  (lis])ute  is  ended.  It 
Ill  iw  e\er,  1 ,11  I  iiin  II  u  i\idcnl  that  Continental  pro- 
ducers are  also  e.piMtiiig  a  share  of  tlie  business 
that  will  llieii  devi'lop  and  are  preparing  to  again 
compete  with  I>ritisli  manufacturers  in  the  home 
market.  T^iitii  recently  French,  Luxemburg  and 
Belgian  works  were  able  to  sell  most  of  their 
surplus  production  in  Germany,  but  of  late  this 
demand  has  fallen  off  to  a  very  great  extent,  with 
the  result  that  the  large  Continental  selling  agencies 
are  devoting  iiioiv  attention  to  the  British  market. 
,It  seems  probable  tliat  the  more  progressive  British 
makers  will  meet  this  impending  competition  and 
a  keen  struggle  for  supremacy  in  the  British 
market  is  likely  in  the  not  distant  future.  The 
export  trade  has  become  somew-hat  quieter,  and. 
as  is  usually  the  case.  Indian  buying^  has  eased  off 
on  the  approach  of  the  monsoon.  The  situation 
in  the  pig  iron  market  is  still  an  encouraging 
feature,  and  although  American  buying  has  not 
developed  to  the  extent  that  was  anticipated,  the 
oversea-  deiii  iinl  i  uitinnes  go;)d,  and  the  qua-ntities 
of  iron  eoiii^    Hi,,  ,,t,,(.k  are'iiot  large. 


OPPORTUNITIES  FOR  BRITISH 
TRADE. 

Market  for  Lorries  in  New  Zealand. 

A  rep  irt  has  been  received  from  H.M.  Trade 
(^)nllnissioner  at  Wellington,  New  Zealand,  upon 
!  he  demand  at  present  existing  for  steam  and  petrol 
lorries  in  the  Dominion.  Tlie  report  is  set  out 
hej'eunder  :- 

"The  dennuid  for  these  hn-ries,  but  particularly 
for  petrol  lorries,  since  the  war  has  been  con- 
siderable. Steam  lorries  are  used  only  to  a  small 
extent  as  conqsared  with  the  petrol  type.  The  num- 
ber of  petrol  lorries  in  use  now  is  considerably 
greater  than  it  was  in  pre-war  days,  and  there  is 
no  doubt  that  their  use  is  capable  of  still  greater 
iiurease.  At  present  financial  restrictions  interfere 
with  ijurchasing.  Further,  and  particularly  in  the 
he:ivier  types,  British  machines  seem  to  have 
succeeded  very  considerably  in  ousting  the  Ameri- 
can types,  and  a  further  development  in  this  direc- 
tion may  be  anticipated.  It  is  in  the  lighter  types 
from  one  ov  two  tons  where  a  development  of 
I'litish  activity  is  desirable,  and  where  increased 
sa'es  of  P)rilisli  vehicles  might  be  found  even  under 
existing  conditions.  The  Government  are  consider- 
able purchasers  of  both  light  and  heavy  types,  and 
the  munici]ialities  and  local  authorities  are  also 
pnn  hasers  of  the  heavier  types  in  particular.  The 
laiiymg  companies  are  large  users  of  both  types, 
but  one  or  two  of  the  most  important  of  these 
companies  hold  agencies  themselves  for  vehicles  of 
this  class.  An  extended  field  for  the  sale  of  hoav> 
vehicles  will  be  found  amongst  the  co-operative 
(reaiiieries  as  the  road's "  impr(>ve,  and  even  at 
present  iliey  are  fairly  inqjortant  purclnusers.  The 
smaller  t\pes  are  being  increasingly  used  by  shops 
and  stores  for  delivery  purposes." 


NOTICES  OF  MEETINGS. 


INSTITUTION    OF    BRITISH  FOUNDRYMEN. 

Newcastle. — The  next  meeting  will  be  held  on 
.May  27.  in  th(>  Neville  Hall   at  6  p.m..  when  a 
lecture    win    be    given    by    Mr.    J.    H.    Watson  on 
■  Foundry  Sands." 


The  Institution  of  Electrical  Engineers. — Tlie 
result  nf  the  ballot  for  the  election  of  officers  and 
new  uiembei  s  of  i  oiincil  for  1922-23  is  as  follows  : 
President.  .Mr.  F.  tJill:  vice-presidents,  Dr.  W.  H. 
Eccles.  F.  K.S.,  .Mr.  A,  A.  Campbell  Swinton. 
F.R.S.  :  lionourary  treasurer.  Sir  James  Devonshire, 
K  P>.E.  :  oi  dinarv  members  of  council,  Mr.  J.  W. 
P,eaiieli;imp.  ,\lr'.  R.  A.  Cliattock.  Mr.  F.  W. 
Crawter.  .Mi.  D.  N.  Duniop,  .Major  K.  Edgcumbe, 
Mr.  A.  F.  Harnie,'  and  Mr.  W.  R.  RawHngs. 
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Engineering  Literature  of  the  Week. 


ABSTRACTS. 

TiMBEK  FOR  Engineering  Uses.  (Timher, 
May  20,  1922.) 

When  it  comes  to  the  selection  of 
timber  for  strictly  engineering'  jnirposes, 
the  engineer  or  niillwiight  inust  possess  a 
certain  amount  of  specialised  knowledge 
concerning-  the  characteristics  and 
mechanical  properties  of  the  various 
woods  which  are  at  his  disposal.  First, 
le1  us  deal  wilh  tlie  softwoods.  Of  these, 
are  Danzig  red.  lliga  red,  Memel,  spruce, 
pitch  pine.  The  first-named  is  liable  to 
large  dead  Ixnnts,  cui)  ^Iml-es  nnd  sajiwood; 
but  it  is  Yer\-  dvirabli'.  Tlic  second  is  of 
much  straighter  growth,  and  more  free 
from  sapwood  and  knots.  Memel  is  much 
used  foi-  agiicultuial  machiuer}?  framing", 
on  account  of  its  high  tenacity;  it  works 
easily  and  is  strong. 

Spruce  is  not  so  si;itable,  and  it  abounds 
in  shakes.  Pitch  pine  is  strong-  but 
brittle,  the  latter  quality  being-  shown  in 
its  low  tenacity  value,  being  about  half 
that  of  Memel ;  but  it  possesses  a  high 
crushing  resistance  value. 

American  red  and  yellow  pines  are 
invariably  of  soft  uniform  grains,  each 
has  a  medium  tenacity  value  but  a  fairly 
high  stiffness  factor.  These  woods  aie 
much  used  for  engineering  patterns. 

Of  the  English  hardwoods,  oak,  ash  and 
elm,  these  are  much  used  in  the  engineer- 
ing' trades,  the  first  and  second-named 
being  especially  suitable  for  massive 
wooden  structures  or  framing  requiring 
strength,  tenacity  and  crushing  resistance. 
But  they  each  require  piotecting 
thoroughly  against  damp  influences.  Elm 
i-;  11  iiaitcr! I'd  by  wet  situations,  hence  it 
ni:iy  ill'  iis'mI  for  piles,  well  pump  and 
wa1ei-\vheel  framings.  It  is  better  if  kept 
always  wet  rather  than  alternatively  wet 
and  dry,  otherwise  it  will  warj:)  badly. 

Beech  has  a  medium  lengthwise 
tenacity  value,  but  a  high-crushing 
resistance  factor,  is  stiffer  and  stionger 
than  oak.    It  is,  however,  subiect  to  rot. 

Jairah,  gieenheait  and  teak  are  in  a 
class  by  themselves  as  far  as  engineering 
requirements  are  concerned.  .Tarrah  is 
diira})le,  and  of  gicat  use  foi'  shipbuilding 
purposes  and  in  the  production  of  piles, 
sleepei-s,  etc.  Greenheart  is  strongest  in 
(■rushing,  even  more  so  than  teak  or 
lignum  vitse,  but  it  is  liable  to  splintei-. 
Teak  will  resist  the  depredations  of 
worms,  it  does  not  corrode  iron,  and  is 
used  larg-ely  for  woi'kshoi)  Unm  s.  It  ranges 
very  hig'h  in  strength  and  >titfiiess. 

Other  classes  of  wood  used  for  engineer- 
ins'  purposes  are  ligaium  vittP  for  bearings 
which  work  in  water:  M'illow  and  poplar 
for  brake  blocks;  boxwood  for  pulley 
sheaves,  and  beccli  and  hond)e<;ni  for 
nu)rtise-whc<d  t eeth . 

A  CaIJ,  to  'I'llK    ELRC'TUirAL  C0NT1{.\(  roif . 
By  A.  E.  Perkins.      (The  FAectrical 
Review  May  19,  1922.) 
That  a  wide  field  of  OT)portuniiv  exists 
for  the  electiic  supply  undertaking  aiu) 
the  contractor,  at  the  present  time,  f(>w 
will  gainsay. 


Not  only  is  the  field  vast  from  the 
standpoint  of  securing-  new  Inisiness,  but 
when  one  considers  that,  from  the 
ordinary  house- Iiuilding  contract,  the 
electrical  cojitiaclor  is  only  taking'  a 
niattei'  of  2.1  per  cent  of  the  total  labour 
costs,  the  figure  gives  food  foi  thonght, 
alongside  tliat  of  the  plumber,  for 
iiistaneM_  wild  lalves  4  uer  cent. 

The  writer  has  been  struck,  in  looking 
over  and  analysing-  a  number  of  building 
bills  ot  (| iiantities,  costs,  etc.,  t(j  find  the 
ditfeieni  trades  woik  out  on  the  avei'ag-e  as 
under : — 

Pei'centage  of  co.st. 
Lalioui'  only. 


Bricklayers    o2-5 

Carpenters    24  0 

Plasterers    17  () 

Painters    71 

Plumbers    4-0 

I'dectricians    2-4 

All  others    l:iO 


lOD-O 

It  would  appear  from  the  foregoing  that 
the  eleci  rii'al  cont  i  act(.)r  is  not  taking  any- 
thing like  his  shaie  of  new  work  that  is 
going,  and  thei-e  is  urgent  need  for  a 
vigoious  educational  campaign  amongst 
the  public. 

Tlioe  liijiiies  aie  pul  forward,  there- 
fore, in  an  emleaxoni  to  show  the  rank  auil 
file  of  elect]-icia ns  how  wide  a  field  of 
opportunity  they  have  before  them. 

The  writei'  ventures  to  think  that  if  a 
little  less  secrecy  and  mystery  were 
observed,  and  the  public  educated  in  the 
rudiments  as  affecting  the  care,  repair  of 
small  breakdowns,  successful  and  efficient 
operation  and  maintenance  of  the  various 
electrical  items  marketed,  there  would  be 
a  real  revival  in  the  electrical  contractor's 
business,  but  when,  as  so  often  happens, 
ai)parentlv  difHciilties  are  placed  in  the 
laynian's  waA',  the  whole  business  veiled 
in  a  shroud  of  niAstery,  is  there  any 
wonder  that  llie  average  householder  fights 
shy  of  the  all-electric  house  ? 

One  Million  Volt  Transmission. 
(Ben ma.  May,  1922.) 
It  has  been  established  that  the  empi- 
rical laws  found  satisfactorv  at  voltages  of 
60,000  to  220,000  require  no  great  modi- 
fication when  applied  to  far  greater  volt- 
ages. As  far  as  arcing-,  insulation  and 
corona  effect  are  concerned  there  has  been 
discovered  no  change  (either  abrupt  or 
gradual)  in  general  condition.  whi(di  takes 
effect  at  high  voltages  and  is  negligible  at 
lower  ones.  This  seems  a  most  important 
result,  as  it  indicates  that  no  radical  de- 
parture from  standard  practice  need  be 
feared,  but  that  methods  now  well-known 
can,  with  due  regard  to  the  changed  con- 
ditions, be  utilised  at  higher  voltages.  In 
narficular.  one  can  make  use  of  standard 
insulator  suspension  chains  by  increasing 
their  length,  and  "  corona  effect  "  may  be 
rounteracted  by  the  use  of  a  conductor  of 
suitable  diameter.  The  problems  yet  re- 
maining to  be  solved  are  chiefly  practical 
although  it  must  be  7-emembei'ed  that  no 
data  .vet  exists  upon  the  behaviour  of  the 


line  characteristics  (resistance,  sel, 
inductance  and  capacity)  at  these  hit, 
voltages  over  long  distance  lines.  TIF 
practical  problems  are  chiefly  concerni-, 
with  the  method  of  mounting  conductor 
of  the  diameter,  tubular  .shape  and  difj 
tance  apart  indicated,  the  cost  of  the^ 
oonductoTS,  and  the  design  of  currenl^, 
breaking  and  proteetivc  ap])aratus  suital  | 
for  the  voltages  used.  \ 


REVIEW.  \ 

The  Deawinc;  and  Design  of  Jigs,  Too]i1 
AND  Fixtures.     By  Phillip  Gate 
(Orosby,  Lockwood  &  Son,  Ludgal 
Hill,  London,  E.C.4.)    8s.  6d.  net.  h 

There  is  very  great  scope  for  ingenuir 
in  thedesigning  of  jigs,  sd  much  so  indei 
that  there  are,  in  nearly  all  cases,  alte 
native  methods  of  machining.    While  1b. 
iuakes  the  jig'  di anghtsman's  work  nioi 
inteoesling'  il  aiso  makes  the  subject  e- 
ceedingly  difhcult  to  teach.       The  he: 
lessons  on  jig- work  appear  in  the  technic, 
press,   and  the  subject  is  of  absorbii; 
interest  to  many  readers.    The  good  j; 
makes  a  big  cut  in  machinery  costs,  a:l 
it  is  gradually  being  realised  by  firii 
that  have  not  adopted  mass  producti'if 
methods  that  the  jig  nmy  be  profitalf,! 
even  when  only  a  few  parts  have  to 
machined.  The  subject  is  well  worthy 
the  attention  of  every  eng-ineer,  whetl  - 
he  is  or  is  not  directly  associated  wi, 
the  finishing  shops. 

In  the  book  before  us  we  were  surprislc 
to  find  the  first  two  chapters  devoted 
simple  mccliani(  al  drawing  and  sketchin; 
because,  after  all,  the  man  who  wishes  )i 
study  jig  designs  may  be  expected  n 
know  something  of  these  sulijects.  T' 
author  explains  this  in  his  jiretace  bv  si  • 
ing  that  the  book  "  may  pass  into  ts 
hands  ot  one  who  is  not  already  convi-- 
sant  with  the  ordinary  rules  of  machii 
drawing";  we  think,  however,  that  \ 
who'  are  sufficiently  interested  in  ts.- 
subject  will  have  already  studied  t! 
elements  of  machine  drawing  and  desig. 

On  the  whole  the  book  is  well  conceiv( . 
Designs  of  many  kinds  are  describl 
clearly,  and  there  are  man^  photograpi, 
as  well  as  line  drawings.  There  is  i- 
chapter  on  first  considerations  in  desit, 
and  this  is  followed  by  "  drill  jigs."  T) 
other  chapters  deal  with  "  milling  f  ■ 
tures  "  and  "chucks  and  turning  equ  • 
ment."  Quite  a  laige  part  of  the  books' 
devoted  to  tools  other  than  jigs,  cutte  , 
g-auges,  etc.,  being  discussed.  A  vi,' 
useful  chapter  is  that  on  "Jig  and  Til 
Office  Procedure,"  which  outlines  1i 
duties  of  the  jig  and  tool  office,  and  trau 
th(>  development  of  an  idea  foi-  a  tool,  f 

The  book  is  of  convenient  size,  and  tp 
author  has  contrived  to  make  it  vcc 
interesting.  Its  use  need  m)t  be  contirl 
to  the  class  room  ;  while  it  may  be  used  Is 
a  textbook,  the  mechanic — and  1» 
dranghlsnnui  alsi; — will  derive  hcmt 
from  reading  it  at  home.  Several  tabs 
are  given,  but  Ihere  is  a  notable  absei8 
of  ma(  liennit  ical  cah  ulat  icuis. 
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Transport. 


^  ROAD. 


e  Vedex  Carburetter. 

[paragraphs  have  appeared  in  several 
;  Rspapers  recently  reporting  the  inven- 
;  .n  of  a  new  type  of  carburetter  for 
.lich  a  100  per  cent  more  mileage  per 
jjlon  of  petrol  is  claimed  than  with  the 
,  iinary  standard  makes.  Apart  from 
I  )difications  of  detail,  carburetter  design 
.s  not  undergone  great  changes  in 
I  bent  years  ;  hence  the  invention  of  a  new 
'  pe  is  of  especial  interest.  There  are 
'my  middle-class  people  who  could  afford 
'  buy  a  car,  but  who  could  not  afford  the 
!  keep,  and  there  no  doubt  that  if  run- 
charges  can  be  reduced  considerably 
"are  will  be  an  immediate  and  large 
i'mand  for  cars,  especially  small  9-12  h.p. 
lichines. 

I  Full  details  of  the  new  invention  are 
]*t  yet  available,  but  it  is  a  simple  device. 

le  gas  is  made  in  the  carburetter,  and 
Men  it  enters  the  cylinders  through  the 
iduction  pipe  it  is  in  a  state  of  perfect 

jatilisation.    The  following  account  of 

>ts  conducted  by  an  expert  appeared  in 
[Liverpool  newspaper:  — 
|>"  The  car  used  for  the  tests  was  a  well- 
'lown  all-weather  11"9  h.p.,  fitted  with  a 
I>ll-known  carburetter  of  standard  make. 
|ie  weight  of  the  car,  plus  extra  tackle 
1  d  three  passengers  of  average  propor- 
\'ms,  would  be  about  23  cwt. 
t"I  agreed  to  the  inventor's  request  to 
lipose  the  conditions  of  the  test.  The 
Led  from  the  main  petrol  tank  was  cut 
;.  A  small  tin  vessel,  to  which  was 
i  bched  a  piece  of  rubber  tubing  running 

the  carburetter  was  substituted.  One 
.  iperial  pint  of  petrol  was  strictly 
liasured  in  a  chemist's  glass  and  poured 
I  to  the  tin  vessel. 

j,"With  the  standard  make  of  car- 
[tretter,  which  had  a  95  jet,  this  amount 
I-  spirit  ran  the  car  2  5 /10th  miles  at  a 
[,eed  of  15  miles  an  hour,  showing  a  con- 
niption equal  to  20  miles  to  the  gallon. 
{|iother  test  gave  exactly  the  same  result, 
j  '■  The  '  Vedex  ' — ^the  name  the  inventor 
chosen  for  the  carburetter — was  then 
I  ed.  The  Vedex  has  only  one  jet,  but 
i  ree  different  sizes  may  be  used  with  very 
I  tie  variation  of  result.  Each  jet  was 
t/ed  in  turn,  but  the  chief  test  was  made 
i  th  the  40  jet,  or  less  than  half  the  bore 
i;  the  95  jet,  which  is  the  standard  fixing 
I  the  well-known  make  of  carburetter 
^lich  gave  20  miles  to  the  gallon, 
'cactly  the  same  procedure  was  followed, 
i  le  imperial  pint  of  petrol  was  measured 
jito  the  tin  vessel.  On  this  the  car  ran 
[8/ 10th  miles  at  a  speed  of  15  miles  an 
i  nr.  indicating  a  petrol  consumption 
1  ual  to  .38  4/lOth  miles  per  gallon, 
[aother  test  gave  39  2 /10th  miles 
I  r  gallon,  or  nearly  100  per  cent  better 
^an  that  of  the  standard  make  of  car- 
iretter. 

"Having  completed  the  consumption 
lals.  I  asked  for  acceleration  tests,  parti- 
darlv  on  gradients.  The  car  was 
ought  to  a  standstill  about  lOO  yards 
.om  the  foot  of  a  hill.      It  was\hen 


started,  and  the  several  gears  successively 
engaged,  the  top  gear  coming  into  opera- 
tion just  as  the  ground  began  to  rise.  In 
the  case  of  the  standard  make  of  car- 
buretter, third  gear  was  demanded  very 
soon,  and  the  car  slowlv  struggled  to  the 
top  of  the  hill.  With  the  Vedex  the 
summit  of  the  hill  was  almost  reached  on 
top  gear  and  at  a  rapid  speed. 

"  Another  'feature  was  afterwards 
demonstrated.  It  seems  impossible  to 
choke  the  Vedex.  The  speed  of  the  car 
was  reduced  to  four  miles  an  hour  on  top 
gear  and  the  accelerator  jammed  down. 
There  was  instantaneous  acceleration,  and 
the  car  fairly  jumped  forward  to  increased 
speed . 

"  The  inventor  claims  that  his  car- 
buretter is  suitable  for  all  types  of 
internal-combustion  engines.  We  had  no 
crude  oil  abroad  to  ymi  this  to  the  test, 
but  there  was  paraffin.  The  main  petrol 
supply  from  the  tank  was  again  cut  of?, 
and  ilie  tin  vessel  and  tubing  again 
requisitioned.  About  half  a  pint  of 
paraffin  was  poured  into  the  tin.  A  little 
difficulty  was  experienced  in  starting  the 
engine  (the  carburettei  had  been  drained 
of  petrol  previously),  but  when  it  got 
going  we  ran  on  paraffin  for  nearly  a 
mile,  when  I  asked  that  the  test  should 
cease,  as  the  exhaust  was  not  emitting 
the  sweetest  of  odours.  But  run  on 
paraffin  it  will." 


AIR. 


The  New  Vickers  "  Vulcan." 

The  new  8-sealer  p.ls^engor  ac-roplane 
recently  purchased  fiom  Messrs.  Vickers  by 
the  Instone  Air  Line  has  been  under  test 
at  Br'ooklands,  and  is  now  back  at  the 
Vickers  works  undergoing  some  final  altera- 
tions in  construction.  I'rom  the  point  of 
view  of  external  design  it  is  generally 
agreed  that  this  neM'  machine  conforms 
more  nearly  to  the  ideal  single-engined 
aeroplane  than  anything  hitherto  produced 
in  this  country.  As  in  the  case  of  the  new 
llandley-Page  W.Sb  which  we  described 
last  week,  the  engine  power  of  the  Vickeis 
V  itlcan  maicliijies  will  be  supplied  by  360- 
h.p!.  liolls-It'jj'ce  "  Eagle"  engines.  Ira- 
])orl;in(  differences  exist  between  these  two 
iypcs  111  airoraft,  however,  arising-  from 
iiie  fa(  t  that  they  irave  been  developed 
lespectively  in  accordance  with  the  rival 
theories  supporting  multiple-engined  and 
single-engined  biplanes.  Mrrch  has  been 
Avritten  on  this  subject  in  the  light  of 
abtract  aerodynamical  knowledge,  but  the 
simple  truth  is  that  there  has  not  yet 
become  available  anything  like  a  sufficient 
(juantity  of  practical  data,  ai'ising  from 
expei  ience,  to  establish  a  case  for'  the  com- 
mercial superiority  of  either  type. 

The  trnth  of  this  view  is  borne  out  by  the 
fact  that  whilst  Han.dley-Page  Transport 
continue  to  build  twin-engined  machines, 
it  is  annonnoed  that  the  Instone  Air  liine 
have  placed  an  order  with  Messi-s.  Vickers 
for  no  less  than  five  machines  of  thei.neA\- 
single-engined  "Vulcan"  type. 

in  the  reduced  engine  power,  carrying 


capacity,  and  speed  of  the  "Vulcan" 
aeroplane,  in  comparison  with  existing 
designs  of  the  same  class,  we  may  read  the 
interesting  and  hopeful  sign  that  commer- 
cial aviation  is  at  last  beginning  to 
"settle  down  ";  to  teke  a  saner  and  more 
composed  view  of  its  own  value  as  an  ann 
of  transport  i)i  commercial  and  industrial 
life.  This  is  what  has  been  needed  all 
along.  Those  who  ought  to  have  known 
better  have  been  too  easily  induced  to 
listen  to  and  be  influenced  by  those  uncon- 
trolled optimists  who  f.]>peai'  to  think  that 
the  only  icason  why  our  whole  civilisa- 
tion had  not  quickened  its  speed  to 
200  miles  per  hoiu  was  because 
short-sighted  aircraft  manufacturers 
were  so  slow  in  providing  suit- 
able machines.  Experience  has  sho^-n 
tliat  other  items  than  speed  and  carrying 
cai>acity  enter  intci  the  question  of  run- 
ning a'successful  air  transpoi-f  service. 

A  year  and  a.  half  ago  Messrs.  Vickers 
were  building  their  "  Vimy  "  type  aero- 
plant,  fitted  with  two  375-h.p.  engines, 
and  ca liable  of  cairying-  12  (later  design, 
15)  passengers,  at  a  gTOund  speed  of  IK) 
miles  per  hour.  To-day  we  mtness  the 
arrival  of  the  "Vulcan"  with  total  eng-ine 
power  3(50  h.]).,  with  a  -carrying  capacity 
of  eight  ])ass3ngers  and  a  maximum  ground 
speed  of  105  miles  ])er  hour.  The  average 
cruising  speed  of  this  machine  will  prob- 
ahly  be  in  the  neighbourhood  of  90  miles 
per  ho'Ur.  It  should  be  mentioned  also 
tliat  one  of  the  most  important  features  O'f 
the  "  Vlulcan  "  is  the  unusually  high  posi- 
tion of  the  pilot,  forwar-d  of  the  leading 
edg'e  of  the  u]>])er  planes,  which  gives  him 
a  commanding  horizontal  view  on  either 
side  and  straight  ahead. 

Aerial  Transportation  Progress  on  the 
Continent. 

Air  traffic  in  Euiope,  which  was 
resumed  upon  practically  all  routes  in 
April,  is  to  be  more  extensive,  and  is  to 
offer  greater  facilities  in  1922  as  a  result 
of  an  agreement  among  most  of  the  com- 
panies engaged  in  air  traffic  on  the  Con- 
tinent at  a  meeting  of  .the  International 
Air  Traffic  Association  in  The  Hague 
during  the  last  week  in  February  (says 
Consul-General  Anderson  in  a  special 
leport  to  the  Commerce  Department  from 
Rotterdam).  It  was  agreed  that  the 
central  office  of  the  association  would 
issue  regulations  for  the  government  of 
traffic  on  the  Continent  within  the  limita- 
tions indicated,  and  that  all  members 
would  conform  to  such  authoritj'.  Among 
other  details  of  the  new  arrangement  it 
was  ag-reed  that  in  the  future  aircraft 
would  be  equipped  with  motor  mufflers; 
that  larger  craft  would  carry  a  pilot  and 
an  assistant  pilot ;  that  machines  destined 
for  flights  longer  than  four  hours  should 
be  equipped  with  lavatories ;  that  the 
main  parts  of  machines  be  constructed  so 
as  to  be  interchangeable ;  and  that  an 
effort  be  made  to  ericourage  the  use  of  air- 
craft for  mail  transportation  by  assuring 
the  International  Postal  Union  that 
services  would  be  maintained  all  over 
Europe  from  April  to  September. 
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The  meeting  agreed  upon  the  ioUowirig 
services  Jnr  the  season  whieh  siarti^rl  in 
April  :  — 

(1)  Loudon  lo  A  n:st ci  (hi ni ,  l3i  ejn(Mi, 
Hamburg  and  ( 'oj)enliagen . 

(2)  liondon  to  Anisteidatn,  Bieinen, 
Hamburg  and  Berlin. 

(3)  liOndon  to  Brussels,  Doitmund  and 
Berlin. 

(4)  ]jondon  to  I'iiris,  Lyons  and  (jreneva. 

(5)  liOndon  to  Paris,  Jjyons  and 
Marseilles. 

(6)  Amsterdam  to  Brussels  and  (xeneva. 

(7)  Paris  to  Strasbourg,  Prague, 
Warsaw,  Vienna,  Budapest,  Buoharest 
and  Constantinople. 

(8)  Konigsberg  to  Moscow,  communi- 
cating with  the  railroad  services  between 
Berlin  and  Konigsberg. 

Airships  to  India. 

Cbmniander  C.  G.  Burney  has  been 
notified  by  the  Air  Ministry  that  the  Air 
Cbimcil  have  been  considering  his  latest 
proposals  for  the  est-ablishment  of  a  com- 
mercial line  of  airships  to  India  and  Aus- 
tralia, and  in  theii-  opinion  the  scheme 
constitutes  a  notable  advance  on  any  other 
scheme  submitted.  With  certain  addi- 
tions, they  consider  the  scheme  offers 
reasonable  prospect  of  being  able  to 
operate  the  ships  satisfactorily  between 
India  and  this  country  subject  to  definite 
recognition  of  the  fact  that  any  under- 
taking involving  the  reg"ulai'  use  of  air- 
ships as  a  means  of  communication  must 
necessarily  be  of  a  highly  speculative 
nature,  especially  from  the  commercial 
point  of  view. 

The  additions  referred  to  are  that  the 
number  of  new  airships  to  be  provided 
be  increased  from  five  to  six,  and  an  air- 
ship base  complete  with  an  airship  shed 
and  the  necessary  plant  be  erected  in 
India.  At  the  present  time  the  Air 
Oouncil  are  unable  to-  make  any  statement 
regarding  the  financial  aspect  of  the 
scheme. 

Russian  Mail  Service. 

The  Moscow  (jiovernnient  recently  con- 
cludeil  with  the  Konigsbog  Aiishij)  Co. 
a  contract  legarding  the  institution  of 
aerial  mail  sei  vice  between  Moscow  and 
Konigsberg.  The  (Tci  nian  firm  has  idi'cad\- 
acquired  the  airplanes  from  Holland  and 
the  motors  from  England.  The  machines 
will  be  able  to  cotnvey  up  to  400  kilograms 
of  mail.  The  service  will  be  maintained 
once  weekly  for  the  start,  but  later  on, 
once  daily.  The  Soviet  Government  has 
applied  to  the  Latvian  Government  with  a 
proposition  to  appoint  a  special  commis- 
sion for  designating  snecial  landing 
places.   


'['he  .Jinkih  iNs'iri'ii'i  e  hf  )>'.n(;inkei!s. — I'lit- 
fiiiiitli  (!us(:ive   C';ni''l    li'cUiii',  .•iilitlrd 

■  Tlir  l!:iil\vay  will  \)v  ■iivcii  licforc  llir 

.Tunitjr  liistituliiiii  nf  Kiigiiit'iTS  by  tlic  Ml.  Hnii. 
Sir  V.nv  C.  Ci'ddfs,  (i.C.U..  (J.li.F,.,  on  'I'liuisd^iy. 
.Tunc  1.  in  thr  Ifclurc  tliiMtrc  dI'  liir  Instiluliun  "I' 
Klcii  l  ical  Kiij^iinH-rs,  Savoy  I'liicc,  Victoria  Kiidiank 
mcnl.  W.C'.2.  Tim  cliair  will  he  taken  at  7  .'fO 
p.in,,  liy  C.  II.  Wordin^iliani,  Ksq.,  C.B.K..  presi- 
de..,it  nf  tlic  iiistilulion.  Tickets  may  be  ohia.iiied 
Iroin  tlie  .secretary,  30,  Victoria  Street,  S.W.I. 
The  (itislave  Canet  lecture  coiiiiiioiiioratos  the  pre- 
sidency i.r  the  instilulion  of  the  late  M.  Gustave 
("anet,  the  eiiiitieiil  French  artillerist,  durinf;  a 
|)eriod  inimodialely  precediuK  his  death  in  lOOH, 
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WIRELESS  AS  AN  AID  TO 
TRANSPORT. 

Wireless  Beam. 

The  recently  invented  "  wireless  beam  " 
]>iovides  an  aid  lo  navigntion,  and  a;i 
additional  safegunrd  to  tlie  mariner.  In 
this  connection  it  must  ])e  borne  in  mind 
that  fog  which  puts  out  of  action  or 
invalidates  all  means  of  navigation,  except 
dead  reckoning  and  the  lead,  in  no  way 
hinders  the  wireless  .service.  The  wire- 
less beam,  said  Captain  H.  Reall  Sankey, 
in  a  paper  which  he  read  before  the  Insti- 
tute of  Transport  the  other  d;iy,  tibout 
which  very  little  information  has  been 
made  public,  is  eminently  suited  for  the 
purpose  of  warning  sliips  of  approaching 
danger  and  of  enabling  them  to  kee])  to 
the  prescribed  course.  The  transmitter 
projects  a  beam  of  wireless  waves,  whicli 
may  be  likened  to  a  somewhat  diffused 
searcbligh't  beam.  An  tiutomaticaliy- 
controlled  beam  sends  out  predetermined 
signals,  and  any  ship  coming  into  the 
beam  hears  on  its  wireless  leceiver  the 
corresponding  signal  from  which  it  can 
ascertain  its  position.  In  some  cases  a 
revolving  beam  will  be  appliciible ;  the 
signal  then,  al  any  instant,  would  corre- 
spond to  the  angle  made  by  the  beam  with 
a  known  datum  line.  It  is  easy  to  realise 
the  possibilities  of  a  system  of  these 
beams  \\  hich  a])])eur  to  be  capable  of  pro- 
viding the  eciuivalent  of  the  ordinary 
beacons  in  foggy  weather. 

It  is  also  within  the  l)ounds  of 
possibility  that  the  beam  may  he  utilised 
for  wireless  telephonic  communication 
lietween  ships  and  the  coast.  A  series  of 
l()W-])ower  "beams"  stations  could  be 
erected  at  various  points  along  a  coast 
line.  Immediately  the  ship  was  out  of 
communication  range  of  the  first  station  it 
Vvould  be  within  range  of  the  second 
station  and  so  on,  thus  making  for  great 
selectivity  over  and  above  the  well-known 
methods  of  wireless  tuning. 

The  Trend  of  the  Science  of  Aircraft 
Wireless. 

With  tlie  continued  improvement  of  tiie 
aeroplane  and  the  efforts  of  the  aeroplane 
designers  to  produce  a  machine  capable  of 
flying  in  any  weather  at  all  times,  it  is 
only  to  be  expected  that  those  interested 
in  the  design  of  aircraft  wireless  tipptuatus 
are  devoting  the  whole  of  their  energies 
to  producing  sets  which  will  assist  this 
work. 

There  can  be  no  doubt  that  wireless 
will  play  a  most  important  part  in 
guaianieeiug  the  siifetv  of  the  aeroplane 
of  the  future  engaged  on  long-distance 
flights,  often  through  fog  ovei'  sea,  miles 
away  from  land,  when  it  will  be  impossible 
to  obtain  beai'ings  for  navigation  })y  direct 
observations. 

On  the  successful  operation  ot  tlic 
"  wireless  "  may  depend  tiie  livi's  ot 
jiassengers  and  crew,  and  it  is,  therefore, 
the  policy  to  produce,  ttpparatirs  which  will 
be  absolutely  reliable  under  all  conditions, 
and  be  of  the  utmost  assistance  in  the 
safe  navigation  of  th(>  macliine. 

Road  Transport. 

The  possibilities  of  wireless  in  relation 
to  rqad  transport  will  now  be  considered. 
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Observing  the  amount  of  couinioili.8l 
traffic  using  the  highways  and  bye-^fys; 
is  likely  to  increase  and  thai  the  niBt 
efficient  and  paying  i)ropf)sitions  ii\ 
probably  be  owned  by  responslfe 
organisations,  it  is  within  the  bound  of 
possibility  that  wireless  will  be  utifed 
for  the  purpose  of  issuing  instjiictiomtn 
the  drivers.  Admitting  that  the  tinilis 
not  yet  ripe  for  consideiing  the  instaa- 
tion  of  a  transmitter  on  individual  loi  igg, 
it  is  conceivable  that  they  could  K 
equipped  with  simple  leceivers.  % 
raises  the  question  of  wireless  telegiajjv 
versus  wireless  telephony.  In  the  -st 
case,  it  would,  of  course,  be  necessary  01 
the  drivers  to  read  Mor.se,  but,  in  hi 
latter  instance,  it  would  only  necessi{,te 
the  operation  of  ti  switch  at  detiu 
periods,  when  the  wireless  telep|-| 
broadcasting  station  would  send 
instructions  to  the  various  units  in  ( 
programme.  Both  transmission 
leception  is  emjiloyed  at  the  present  ' 
in  the  trans])ort  section  of  the  army, 
transmitter  is  capable  of  being  used 
both  telegraphy  and  telephony.  A  > 
exanrple  of  such  is  j)rovided  in 
Marconi  500-watt  e([uipment.  ihe 
guaranteed  range  of  tins  station  i'>ev 
normal  country  and  under  normal  in- 
ditions  depends  upon  the  average  in'lit 
at  which  the  aerial  is  supported.  It  he 
height  of  the  aerial  is  (loubled,  n^  l 
twice  the  range  can  be  obttiined.  (iif  e; 
freedom  fiom  interference  due  to  idnrs- 
pliciic  conditions,  however,  will  jhc 
experienced  with  low  aerials.  With  -m. 
masts,  the  guaranteed  range  is  70  ircs 
for  telephonic  transmission  and  200  n  p- 
for  telegraphic  transnnssion. 

It  will  be  .seen  that  wireless  doe^iot 
appear  to  have  much  scope  for  land  tr| 
poi-t  in  comparison  to  its  use  at  sea  an| 
the  air.    Incidentally,  in  this  countryf 
Postmaster-General  may  have  a  great 
to  say  uj)on  tlie  matter. 

In  conclusion,  it  will  he  oi  inlere.- 
know  that  wireless  tele])liouy  has  lien 
applied  experinientallv  to  rail  tran--irt. 
The  fir'^l  instance  of  lliis  being  on  lit- 
Lackawanna  Raih>;^iy  in  (".S.A.,  ))ut 
the  present  date,  the  results  have 
justified  a  commercial  installaf'n. 
Nevertheless,  the  expei-jnients  ma>  >n- 
ceivably  end  in  a  j)riictical  equi])n!eii 
the  not  far  distant  future. 
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The  "Cornell  S])ecial,"  an  ex])ress  t  in 
which  runs  between  New  York  and  Ilhp. 
has  just  l)(>en  fitted  with  a  complete  iHf) 
telephone  iirstallal  ion  capable  of  receipp 
and  transmitting  messages  over  a 
siderable  distance.  In  the  buffet  cai  t-ic 
is  a  loud-speaking  telejthone,  and  recci  ivj. 
sets  are  affixed  to  the  chair  of  <li 
jiassenger.  Referi'ing  to  experiniH-- 
made  before  the  present  api)aratu- 
fixed,  the  l^adio  Globi'  savs  it 
found  that,  while  the  tiitin  was  uioinji 
through  cultings  and  over  bridges,  he 
signals  frequently  ceased  entirely, 
they  were  invaiiably  weaker  than  wheioii 
the  ordinary  open  tiack.  This  defect ias 
not  been  entirely  overconi(\  but  is  1>  n;: 
corrected.  In  tunnels  the  ,  appar  u.*- 
worked  cxcellenlly.  hut,  again,  whe  in 
the  train  slieds  in  Iloboken.  all  signU 
stojjped.  due  to  the  great  quantity  of  pel 
used  in  the  constnu'tion  o\  the  ImihliifS. 
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Shipping  News, 


pping  in  Australia. 

H''he  )esuiii])1  ion  of  tlu'  Goi'tnan  steam- 
p   services    io    Austinlia    when  the 
■leral  eiiiliiugo  is  litled  in  August  is 
'eiviug  ii  good  (leul  of  attention  in  the 
"ss.      Sliii)ping  eiieles  are,  however, 
lined  to  dismiss  the  subject  with  the 
'lark,  "  It  M  as  Ijound  to  some  sooner  or 
■iT."  A  Sydney  shipping  lepresentative 
,0  was  asked  to  venture  an  opinion  said  : 
I'roln  the  point  of  view  of  the  Com- 
.mvealtli  1  thiidv  ii  \vo\ihl  he  unwise  to 
vent  ilie  (leiiDans  roming,  but  there 
uhl  certainly  be  h'gishition  to  counter- 
'  ance  any  advantage  tliey  may  have  over 
sting  lines.      The  (ierman  companies 
uhl  be  made  to  suffer  a  penalty  by  in- 
ased  harbour  dues,  which  would  benefit 

■  C'onmionwealth."  It  has  been  defi- 
sly    announced     that     the  German- 

^stralian  Line  ^ill  run  a  service  to 
stralia  in  conjunction  with  Holt  &  Co. 
4  letter  received  in  Sydnev  from  the 
[  rinan  concern  remarks  :  ' '  We  shall 
ew  our  pre-war  service  to  Australia, 
I'l  shall  despatch  the  fiist  steamer  prob- 
|,,y  in  tl\c  middle  of  June,  to  arrive  in 
Jstralia  on  August  1.  We  shall  estab- 
rji  a  joint  service  with  Alfred  Holt  & 
[,  starting  with  monthly  departures." 
j,Sydney  morning  jcmrnal  declares  that 

I  return  of  the  German  line  to  the  Aus- 
ilian  trade  is  resented  by  many  shipping 
,  a.  It  adds  that  if  the  Germans  are 
initted  to  membership  of  the  Steamship 
!  ners'  Ilepresentatives'  Association  in 

stralia  some  local  shippers  will  refuse 
sit^with  them.  It  is  anticipated  that 
^  iiness  will  become  keener  with  the  re- 
b'ent  of  the  ex-enemy  line,  but  it  is  coTi- 
'ned  doubtful  whehthe)-  freight  cutting 
k.l  develo]!  in  view  of  the  seriousness  of 

existing  depression, 
j  t  is  stated  in  Melbourne  that  the  Ck^m- 
fawealth  Goveinment  Line's  cargo  ser- 
h  to  Java,  wliich  was  inauguiated  in 
|9,  has  pi'oved  satisfactory.  In  the 
i  iial  stages  freight  was  lifted  for 
■•'•anese  ports,  and  on  the  return  run 

■  .ships  called  at  Nauru  or  Ocean  Island 
I'  phosphates.  Since  December  last, 
l[lrever,  bacdcwa'rd  loading  has  been  taken 
ifl'the  service  is  now  a  regular  monthly 
■f,  carried  on  by  the  steamers  Kurelia, 
l|  ita  and  P]noggera,  which  in  August  last 

II  laced  the  smaller  "D"  type  of 
'limers  which  had  inaiigiirated  the 
•f/.'ice. 

i  L  brightening  in  the  coastal  business  is 
!;'a  in  the  decision  of  a  well-known  com- 
l|^iy  to  inauguiate  increased  passenger 
'!  1  cargo  services  from  the  soutli  for 
Ijeensland  ports.  It  is  also  currently 
'i  orted  in  Melbourne  that  the  growing 
'i'-horne  trade  between  the  Australian 
tes  has  prompted  more  than  one  com- 
Ijiy  contemplate  fuither  purchases. 
^1 1  is  reported  that  shipping  circles  in 
'Ihiey  are  endeavouring  to  secure  the 
*|  ii.sf  er  of  the  liead  office  of  the  Cbmmon- 
Jvdth  Line  from  Melbourne  to  the  New 
'J  ith  Wales  capital. 

[The  chairman  of  the  S^-dney  Chanaber 
'j  Coninierce,  interviewed  on  his  return 
111  the  animal  conforence  of  the^  Aus- 
lasian    Chanrtiers.     hold    at  Hobart 
said  that,  generally  spcnlcing,  the 


gathering  was  unanmious  that  the  Navi- 
gation Act   restrictions  wei'e  undesij'ablc  j 
when  tlie  best  interests  of  the  Oommon- 1 
wealth  wei-e  taken  into  consideration.    It  | 
M  as  it'cognised,   liowever,   that  a   pi'efer- !| 
able  method  of  dealing  with  the;  navigation 
laws  would  be  a  Mertdiant  Shipping  Ad, 
having    free     scoj)e     within     the  entile 
Empire.     As  regards  the  Oonimonwcallli 
(-iovernmeiit  l^ane,  the  (diairman  (hmbted 
il  there  was  a  single  delegate  at  the  con- 
ference  who  believed   that  the  venture 
would  prove  otherwise  than  a  sink  into 
which  millions  of  the  taxjjjiyers'  jiioiiey 
would  go,  liiit  il  the  line  were  to  continue 
il    >liould   be  taken   out   of   political  and 
m  ill  isteiia  I    in  terfei'eiice. 

Latest  rejioits  state  that  the  New  South 
Wales  shipxard  at  AValsh  Island  is  ex- 
j)ei  iencing  a  rush  of  woik,  and  that  neaily 
1         men  are  now  engaged. 

Diedging  wrk  is  ])roceeding  actively  at 
Newcastle  (N.S.W.)  to  piovide  a  gi eater 
dejith  of  Mater  at  several  M'harfs.  The 
Chambei'  of  Commerce  intends  to  approidi 
the  (jovei'iinieiit  with  a  vicM'  to  se<'uring 
the  deepening  of  the  Matei'  at  the  various 
deep-sea  berths,  particuhnly  at  the 
hydraulic  cianes  in  the  basin.  The  engi- 
neer of  the  Auckland  (N.Z.)  Haibour 
lioai'd  has  been  asked  to  submit  comjilete 
infoimation  rtdative  to  the  construction  of 
a  ncM-  expoit  Mharf  at  Auckland  for  the 
handling  of  frozen  meat  and  ])ioduct. 

the  jjurpose  of  ])urcliasing  and 
(ha  1 1 eii iig  sliijis,  a  firm  styled  (xabriella 
Steamships  i„td.  has  been  registered  in 
Sydnev  M  ith  capital  of  £p(),0()0.— Keuter. 

Brltlst?  Shipping  and  Subsidies. 

In  the  House  of  Commons  the  T'ndei- 
Secretary  of  State  for  F(neigii  Affairs  M  as 
recently  asked  Mhether  any  subsidies  are 
granted  by  the  Government  to  liritisli 
Shijiping,  and  the  e.stimated  advantage  to 
T  inted  States  shipjiing  Mhich  Mould  be 
derived  from  the  system  of  subsid\-  j)ro- 
posed  l)y  President  Harding,  lieplying 
to  this  (juestion,  Mi-.  HarmsMorth  stated 
that  no  jiayments  are  made  bv  His 
Majesty's  Government  to  British  shipping- 
lines,  save  as  mentioned  below,  except 
in  return  for  services  lendered  in  the 
carriage  of  mails.  The  contracts  under 
Mhi(-h  these  payments  are  made  some- 
times include  clauses  lelating  to  the  .speed 
of  the  vessels  employed,  the  fre(|ueiu  y  of 
the  service  and  ports  of  (-all,  etc.,  but 
these  are  only  introduced  in  order  to 
secui'e  the  regularity  and  security  of  tlu; 
jiostal  service.  In  addition  to  the  above, 
the  Admiraltv  made  a  small  contribiition 
to  the  Cnion  Castle  Line  in  order  to  secure 
(-alls  at  Ascension  for  the  beneht  of  the 
naval  personnel,  and  pav  £!)(), 000  a  year 
to  the  Cuiiard  Co.  under  a  conti-a(-t  of 
1!)0-'),  M-hich  expires  1!)2T.  Bv  this  i-on- 
trac-t  the  Cunard  Co.  agieed  fi)  maintain 
a  ship,  viz.,  the  Mauretania,  of  appioved 
speed,  and  to  admit  the  right  of  the 
Admiralty  to  the  re(iuisitior.  of  this  and 
certain  other  vessels  in  case  of  emergeiw-v. 
The  total  annual  j)avments  under  all  the 
above  headings  is  about  -fiGOOjOOt!,  m  hih^ 
tlie  pavment.s  made  l)y  the  Cnited  States 
I'osI  Oirice  for  mail  coiit  rac-l s  ouK  are 
(-al(-ulat(Ml      at     about      (i, 0(10, KM)  (lol>. 


( fl  ,o(i4,()00     at     the     present     rate  of 
|;rx(-ha nge).     .\(-(-oi ding  to  the  best  avail- 
|:able  estimate  the  aid  direct  and  indirect 
:  whic  h  the  I'nitecl  vSfates  shijioMiiei-  would 
receive   under   President   Harding's  ])ro- 
[losals  would  amount  each  year  to  rather 
more  than  half  of  the  f-a])ital  value  of  the 
vessel . 

U.S.  Shipping  Subsidy. 

The  H.S.  shijiping  subsidy  was  severely 
criticised  by  Mr.  Philip  Maiison,  presi- 
dent of  the  Pacific  and  Eastern  Steamship 
Co.,  when  sipeaking  before  the  Joint 
Congressional  Committee.  He  M'as  of  the 
opinion  that  the  subsidy  Mould  not  only 
fail  to  create  a  mei(-han1  marine,  but 
Mould  seriously  retard  its  proper 
development  b_v  increasing  and  per- 
petuating the  dishonesty  and  inefficiency 
that  pervades  F.S.  shijiping,  and  adding 
to  the  private  fortunes  of  shipoM-ners 
M^ithout  benefiting  the  jjeople  one  iota. 

Mr.  Manscni  declared  that  U.S.  ships, 
if  honestly  and  efficiently  operated,  can 
compete  M-ith  the  shipping  of  the  world 
without  Goveinment  aid.  The  committee 
was  iufoi-med  that  the  M'ages  of  American 
seamen  are  noM-  muidr  lower  than  the 
usages  of  Canadian  and  Australian  sea- 
men, and  practically  on  a  level  Mith 
Birtish  Mages.  He  said  that  the  Govern- 
ment had  already  given  vast  subsidies 
amounting  to  a  billion  dollars  by  granting 
the  free  use  of  I  ,oU0  vessels  and  hundreds 
of  millions  of  dollars  to  cover  alleged 
losses  in  the  operation  of  shijis,  and  the 
only  effect  had  been  to  fasten  upon  U.S. 
shipjjing  a  "  curse  of  incomjietence  and 
graft  which  it  will  take  many  years  to 
eradicate." 

Collapse  of  Shipping  Co. 

The  Mai  Iboi DUgh  St eamsiiip  Co.  Ltd.,  of 
Cardiff,  with  a  paid-uj.  capital  of  £50,000, 
may  be  added  to  the  list  of  sSiij)|)ing  com- 
j)aiiy  collai)ses.  In  a  ciicular  to  the  share- 
holders, it  is  stated  that  the  whole  of  the 
cajiital  has  disaj)j)ea i  cd ,  and  this  state  of 
affairs  is  attributed  to  the  extraordinary 
depression  whic  h  has  passed  ovei  the  ship- 
j)ing-  trade.    The  circular  further  states: 

"  At  the  outset  your  comjiany  jiurc-liased 
the  steamer  Watkins  for  £75,d0().  It  M'as 
mortgaged  to  Bare-lay's  Bank  Ltd.,  and  at 
the  beginning-  of  the  vear  the  amount  due 
to  them  was  £28,000  or  thereabouts.  The 
market  value  of  the  steamer  had  then 
fallen  to  £10,000,  and  the  bank  felt  it  in- 
cumbent upon  them  to  realise  their 
security,  and  called  upon  the  guarantors 
to  pay,  which  they  did.  The  guarantors 
M'ilL  in  the  near  future,  be  reorganising 
their  caj)ital  in  such  a  May  that  Me  hojje 
you  \vill  be  able  to  jiarticijiate  and  thus 
recouj),  when  trade  imjiroves,  some,  if  not 
all,  of  the  loss  you  have  sustained.  Your 
direc-tors  jirojjose  sinijilv  to  give  formal 
notice  to  the  Registrar  of  Joint  Stock 
Companies  that  your  comjiany  has  gone 
out  of  business,  and  ask  him  to  remove  the 
name  frcmi  the  register.  Unless  M'e  are 
advised  during  the  next  fortnight  that 
there  is  .i  st  roiig  dispo<iti(ui  amongst  the 
sharehohUMs  to  the  c-ontrai  v,  we  will  adojit 
this  course  and  thus  saxc  the  exjtense  of 
a   licinidaticui . " 
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A  Welcome  Forecast. 

It  is  paitirulaily  welcome  to  hear  an 
experienced  shipowner  like  vSir  William 
Noble  forecasting'  a  brighter  outlook  for 
shipping.  In  a  recent  issue  of  National 
Opiiuion,  Sir  William  states  that  he  is  con- 
fident of  the  future  of  all  shipping,  but 
particularly  of  British  shi])ping.  To 
promote  a  return  to  normal  conditions,  he 
is  of  opinion  that  the  rediictions  in  costs 
must  keep  })ace  with  the  rechu  iions  in 
earnings. 

To  show  to  what  extent  reductions  in 
costs  ai-e  lagging  behind  reductions  in 
earnings,  the  average  of  freight  receipts 
shows  a  decrease  of  almost  50  per  cent, 
whilst  the  average  of  working  costs  in 
earning  these  freights  shows  only  a 
decrease  of  slightly  over  25  per  cent.  Of 
that  decrease,  however,  the  greater  part 
arises  from  the  improved  American  and 
Canadian  exchange  and  the  cost  of  coals. 
Port  charges  in  the  United  Kingdom  show 
no  reduction,  and  lal)our  in  the  home  ports 
is  lower  by  not  nK)re  than  5  per  cent  on 
the  year's  average.  It  is  evident,  there- 
fore, that  there  is  still  considerable  adjusl- 
uient  to  be  effected. 

So  far  as  the  industry  it^idf  can  do  any- 
thing towards  its  own  i  ni|ii  nvement  and 
the  increase  of  employment,  the  immediate 
need  is  to  obtain  reductions  in  port  dues, 
lowage,  pilotage  and  stcxcdoiing,  and  to 
organise  more  rapid  disi)aicli  in  handling 
cargoes. 

The  interests  of  all  the  subordinate 
industries  are  dependent  on  the  major 
industry  itself.  It  is  quite  impossible  to 
have  a  revival  of  prosperity  in  stevedor- 
ing, towage,  or  general  harbour  work  if 
the  charges  for  these  are  more  than  the 
value  of  the  service  rendered.  Hn 
income  side,  shipping  has  had  its  frciglils 
— at  any  rate  for  the  time  being — brought 
down  to  bedrock  in  advance  of  the  adjust- 
ments in  its  expenditure.  Those  responsible 
for  the  expenses  referred  to  niust  realise 
the  necessity  for  early  recognition  of  the 
needs  of  the  industry  before  any  satis- 
factory resumption  can  take  place. 


INSURANCE. 


Radio  Equipment  and  Fire  Insurance 
Regulations. 

The  development  of  wireless  telegrapliy 
raises  some  interesting  (luestions,  one  of 
these  being  its  effect  on  the  fire  insurance 
premium.  Probably  few-  people  have 
given  the  matter  consideration.  In 
America  I'adio  has  made  greater  progress 
than  here,  and  it  is  of  interest  to  note 
that  the  Bureau  of  Standards  has  called 
attention  to  the  fact  that  fire  insurance 
regulations  governing  the  installation  of 
radio  apparatus  are  to  be  revised,  and 
states  that  radio  firms  shoukl  give  heed  to 
fire  insurance  lules  in  connection  with  the 
"  hooking-up  "  of  radio  eciuipment,  other- 
wise the  rates  on  their  pro))erties  may  be 
raised  or  the  insurance  refused  entirely. 
The  Avhole  question  is  being  considered  by 
a  committee  of  the  National  Board  of  Fire 
TTndcrwriters. 

Health  Insurance. 

Some  iniercsliug  figures  are  given  lu 
the  first  rei)>ort  on  the  wxjrk  of  the 
a^inroved  sociidies  under  the  National 
Health  Insurance  Acts   which    lias  just 
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been  issued  dealing  witli  tlie  period  from 
I!)12  to  1918.  The  report  shows  that, 
while  tlie  number  of  insured  men  i: 
approximately  double  the  num])cr  of 
insured  women,  the  number  of  men  in 
insurance  has  increased  by  KM), Mill) ;  the 
number  of  women  has  increasi'd  bv  nearlv 
800,000. 

Tlie  total  amount  cei'tified  by  the  valuers 
appointed  by  the  Treasury  reaches 
i!),184,(i87,  which  is  now  being  distri- 
buted under  approved  schemes,  which 
provide  a  variety  of  benetils  additional  to 
the  ordinary  sickness  disal)lement  and 
maternity  benefits  hitherto  available. 

The  total  numlxM  of  valuations  (,f 
societies  and  branches  is  10,l(i2,  covering 
in  all  about  16,250,000  insuied  members, 
made  up  of  over  10,500,000  men  and 
•), 500,000  women. 
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the  (jeneral  Electric  Company's  conijijt* 
catalogue.    This  list  deals  with  B.C.  iul 
A.C.  motor  starters,  and  iiududes  ful  jlr- 
ticulars  and  prices  of  direct-current  t je- 
plate  starters  of  the  open,  semi-en(  i<j  d. 
totally  enclosed  cover  and  totally  em  h^l 
f.vpes,  plain  alternating-current  st;i  •  , 
oil-immersed    rotor   starters,  auto- 
former   starters   and    star-delta    st;i  i 
Complete     ranges     of    starting    p;  \..  . 
imduding     switches      with  fuses, 
])edestal  mounted  and    with    angle  'm 
[rameA\(ni<,    are    also    listed,  and 
dimensioned  line  drawings  for  all    '  y 
•are  provided.     Copies  of  the  list  v\,\ 
obtained  on  application  to  Mag-net  11  > 
Kingsway,  or  from  anj^  of  the  coniji.i 
l)i-ovincial  branches. 


RAIL  AND  ROAD  TRANSPOIL 


TRADE  PUBLICATIONS. 

Graphited  Oil. — Messrs.  E.  G. 
Acdieson  litd.,  40,  Wood  Street,  London, 
S.W.I.,  have  issued  a  new  brochure  on 
graphite  lubrication  which  is  ver;\' 
interesting.  It  contains  a  lot  of  useful 
information  and  several  illustrations. 

Turbine  Pumps,  Rotary  Jet  Condensers 
AND  Air  Pumps. — The  catalogues  of  I  he 
Pees  Eoturbo  Manufacturing  Co.  Ltd., 
Wolverhampton,  aic  \''rv  artistic,  'll'.cv 
have  jusi  issued  iwo  new  catalogue-^  ^\  nh 
many  sect  ional  illustrat-ions  in  two  colours, 
moving"  ])arts  being  shown  in  red  and  cas- 
ings in  black.  Tbe  descriptions  also  are 
remarkably  cleai'. 

Sandblas'iing. — Messrs.  Ronald  Trust 
&  Co.  Ltd.,  12,  Olipstone  Street,  London, 
W.I.,  are  to  be  congratulated  on  their 
enterprise  in  reprinting  a  paper  by  E.  L. 
Samson,  which  was  lead  before  the  Insti- 
tution of  British  Foundrymen  some  time 
ago.  The  dressing  shop  is  not  a  pleasant 
place  and  can  never  be  made  so,  but  a 
sandblasting  eauipment  is  certainly  an 
improvement  on  the  old  methods.  Every 
up-to-date  foundry  has  now  a  sand- 
blasting equipment,  although  not  so 
many  years  ago  its  use  was  confined  to 
steel  foundries.  Tkis  pamphlet  forms  a 
small  treatise  of  the  subject.  It  is  printed 
on  good  paper,  is  of  convenient  size,  and 
the  illustrations,  both  photographs  and 
line  drawings,  are  well  printed. 

Stone-working  Machinery  . — Qua  i  ly- 
ing and  stone  dressing  form  one  of  the 
olclest  pursuits  of  men,  and  it  is  remark- 
able that  until  recently  little  or  no 
machinery  was  employed  in  the  working 
of  this  important  industry.  The  position 
is  now  changed,  however,  and  The  Ander- 
son-Grice  Co.  Ltd.,  Taymouth  Works, 
Carniii;.|  ic,  N.B.,  has  sent  us  a  finely- 
illiisiialcd  catalogue  which  describes  in 
detail  stone  and  marble-working 
machinery.  George  Anderson,  of  Arbroath, 
was  a  pioneer  in  this  branch  of  engineer- 
ing, and  Grice's  Gas  Engine  Co.  litd. 
incorporated  his  firm  a  few  years  ago. 
Since  then  many  improvements  have  been 
made  with  the  machines.  The  catalogue 
is  illusti-ated  with  photographs  of  vai  ious 
types  of  saws,  planing,  moulding  and 
polisliing  machines. 

MoTou  SrARTEKS. —  \\v  have  receiv(>d  an 
advance  copy  of  a  new  section  (X.5)  oi 


T^E  hearing  of  evidence  on  the  Rai  v 
(Noi th-^^'estern  and  Midland  Group 
is  proving  to  be  a  lengthy  affaii',  am! 
feared     the     remaining    stages  oi 
measure  will  not  lie  completed  this  sc  - 
Uui-ing    the    past    week    Mr.  A 
Watson,  the  general  manager  of  the  ! 
don    and    North- Western  Railway, 
been  the  chief  witness,  and  has  mji  ! 
clear  that  although  for  the   moniei  ' 
application  is  being  made  for  pow( 
run  passengei*  I'oad  sei vices  oi'  td  i 
lol  l  ies,  it  is  possible  that  at  the  end  ofi 
years    further    powers    will    be  s< 
towards  these  ends.      A  further  witj 
was  Mr.   H.  Thorn  hill,  solicitor  to 
London  and  North-Western  Railwav 
whose  evidence  was  largely  directed  to| 
elucidation  of  the  new  clause  which 
lailway  companies,  under  pressure  f| 
the  cxisiing  road  users,  are  proposin, 
way   of   safeguaids  against  unfair  (| 
petition.      In  his  opinion  the  safegi 
};rovided  by  the  Pill  are  ade(|uate  a}, 
undue    competition     with  private 
hauliers. 


ELECTRICITY  IN  THE  MODEM 
ENGINEERING  WORKS. 

(CuiitirtKvd     fi-um    /"'//''  '■^■'.) 

studied  in  detail  and  all  reasonable 
l)ilities  taken  into  consideration.  As 
[)ared  with  mechanical  means,  the  fiexill 
of  op-^ration  and  accuracy  of  power  meaif 
ment  for  costing  purposes,  electrical  )> 
gives  results  not  possible  by  any  other 
of  energy. 

It  is  regrettable  that  so  great  a  divej 
exists  with,  regard  t(;  voltacre  and  perioc 
of  supply.    One  fuids  all  sorts  of  press^ 
especially  on  the  direct-current  systems, 
some   absurd   peiiodicities   on  alternaj 
current   systems.    If    we    are    to  d(n| 
along  sound  lines,  this  chaotic  state  of  ;ii 
must  be  abolished  and  voltages  standari 
As  an  example  :    Dover  is  arrange! 
several  pressures,  and  100  cycles  ;  HighJ 
74  cycles  ;   part  of  the  South  Metropoj 
supply,  25  and  ."iO  cycles  :  one  v(f  the  la^ 
power  stations  in  London,  3o;t  cycles, 
so  forth.    The  American  continent  andl 
many  European  countries  have  standarcj 
their  pressures  and  frequencies,  and 
will  be  general  agreement  that  no  u| 
purpose  can  be  served  in  maintainin*? 
a  varied  supply  as  is  now  the  case  in| 
country. 
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Patent  Abstracts. 


ALVES. 

176,257.— R.  H.  Davis,  187,  Westminster  Bridge 
load,  London. — March  14,  1921 — The  loading- 
idicator  of  a  diaphragm-actuated  pressure-regulat- 
ig  valve  is  provided  with  means  whereby  errors  in 
18  setting  of  the  adjrsting-screw  can  be  compen- 


for.  In  tlie  furni  siiowii,  tliu  adjutting-nut 
for  the  spring  c  has  a  spring-pressed  ball  g  for 
'riidiiig  il  ill  the  adjusted  piisition,  and  lias  a 
jinter  e  adapted  to  work  over  a  dial  /.  The 
^.•aduations  on  the  dial  are  marked  on  the  heads 
•  f  screws  /c  so  as  to  facilitate  recalihration. 
il 

'OCKING  NUTS. 

176,274.— H.  T.  Huttux,  Erin  Lodge,  Donag- 
I'ldee,  Co.  Down. — May  18,  lfl21. — In  a  nut-lock  of 
'le  type  in  which  two  separate  nuts  are  liekl 
1  igether  by  a  ring  engaging  grooves  or  annular 
'.cesses  in  the  adjacent  faces  !)f  the  nut,  the  grooves 
i  e  inclined  or  formed  of  gratbially  increasing  dia- 
l|eter  and   the  ring  beds  o'l  the  bottoms  of  the 


"1 


nc.i 


0  i\ps.  As  shown  in  Fig.  1,  the  nuts  A,  B  are 
'  mnected  by  a  ring  C  which  is  originally  of 
i 'iiiidrical  form  and  is  forced  into  tlie  inclined 
•ooves  a  so  as  to  bed  upon  the  bottoms  of  the 
■ooves  and  hold  tlie  nut  faces  out  of  contact. 
(  fter  the  nuts  liave  Ijeen  screwed  into  position,  the 
fit  A  is  screwed  a  little  further  thereby  used  exter- 
filly  by  connecting  the  elbow  with  the  tone  arm. 

'.UMPS. 

175,927.— S.   Z.   Hai.i    .n,,]   A.  V.   Clarke.  76. 
lictoria  Street,  WestiMiMsi.T.  -May  17,  1921.— The' 
r.ngth    of    stroke    and    liinc    of    dehvery    of  the 
;el  pump  of   an   internal-combustion   engine  are 
ljusted  by  means  of  a  governor  /,  which  moves 
|e  actuating  cam  or  eccentric  g  of  the  pump  along 
sleeve  h  on  the  governor  shaft.    The  sleeve  h 
IS  a  cam  slot  j  engaging  a  pin  carried  by  th& 


■m  g,  so  that,  as  the  cam  is  moved  axially  to 
ljust  the  Dump  stroke,  it  is  turned  on  the  sleeve 
to  adjust 'the  "time  of  delivery.    The  cam  actuates 

|/fe  pump  tln-ougli  a  lever  carrying  at  one  end  a 
tpered  roller  /  engaging  the-  cam  and  at  the  other 
•id  an  adjustable  screw,  by  means  of  which  the 
I'oke  of  the  pump  may  be  hand-adjusted.  The 
96ve  h  may  lie  angulnrlv  adjusted  on  the  shaft  to 

j  ter  the  time  of  delivery.  The  slot  /  may  be  V- 
laped  to  allow  for  reversal  of  the  engine. 


PIPE  JOINTS. 

176,184. — W.  D.  Moore,  Birmingliam,  Alabama, 
U.S.A.— December  29,  1920.— Relates  to  spigot- 
and-socket  joints  constructed  with  a  conically 
recessed  socket  and  a  cylindrical  spigot,  and  con- 
sists in  forming  the  surface  of  the  conical  recess 
so  that  it  merges  into  a  shoulder  at  its  smaller 
diameter  and  is  inturned  at  its  larger  diameter, 
that  is,  at  the  mouth  of  the  socket.  Fig.  1  shows 
the  spigot  1  with  a  loose  gland  9  for  forcing 
triangular-section  packing  13  into  a  conical  socket 
6  formed  with  a  shoulder  6a  and  an  inturned 
mouth  7.    The  spigot  extends  into  a    seating  5 
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beyond  tlis  conical  socket  on  tlie  pipe  2.  and  may 
be  provided  with  a  circumferental  groove  13a, 
into  which  the  packing  is  forced,  whereby  longi- 
tudinal separation  of  the  pipes  is  resisted.  Fig.  8 
shows  a  modification  wherein  the  gland  is  replaced 
by  an  integral  flange  96  on  the  spigot  1,  and 
provision  is  made  for  some  amount  of  flexibility  in 
the  joint.  Oval  flanges  with  only  two  bolts  may 
be  used,  the  bolts  l.ying  in  the  horizontal  plane 
when  the  pipes  are  laid. 

INTERNAL-COMBUSTION  ENGINES. 

175,t;69.— A.  E.  White,  88,  Chancery  Lane,  l.on- 
<lon  (Rector  Carburetter  Co.,  Inc.,  Ill,  Broadway. 
New  Vork.  U.S. A. ).— August  24,  1920.— A  centi'-i- 
I'ugal  liquid  fuel  pump  supplies  the  fuel  to  be 
vaporised  and  a  burner  for  the  vaporiser;  the  pump 
and  a  fan  supplying  the  air  to  the  burner  iire  engine 
driven,  so  that  the  quantity  of  the  air  and  fuel  vary 
with  the  engine  speed.  The  fuel-pump  delivers  to 
an  apportioning  device  consisting  of  three  branches 
163,  164,  1G5,  Fig.  11;  the  branch  163  supplies  the 
burner,  the  branch  164  leads  to  the  vaporising 
chamber  and  the  branch  165  is  an  overflow  device 
and  leads  to  the  overflow  chamber,  etc. ;  the 
branches  164,  165  having  replaceable  nozzles  170 
contr'olliiig  the  fuel  flow.  The  fuel  to  be  vaporised 
enters  an  annular  chamber  31,  Fig.  2,  and  passes  by 
two  pipes  81  to  a  flat  chamber  76;  a  trapped  outlet 
from  this  chamber  connects  with  the  pipe  80  passing 
fliidiioli  till'  centre  of  the  heating  chamber.  Pro- 
jriliiiM.-.  .'l.i  i.n  tlie  inner  wall  of  the  chamber  31 
ciiiidiirt  lii.ii  lo  the  walls.  Fuel  for  the  burner  is 
led  to  the  annular  vaporising  chamber  47,  the 
vapour  passing  through  the  T-shaped  pipe  52  to  two 
inclined  nozzles.  These  comprise  nipples  61,  with 
coned  plugs  of  lava ;  iiichrome  needles  loosely 
cariied  by  weighted  heads  70  enter  the  orifices  in  the 
plugs,  and  due  to  the  sliaking  keep  the  orifices  clean. 
At  starting  air  for  the  burners  is  admitted  through 
a  ring  of  ports  37  opened  by  the  hand  .ictuated 
valve  36.  Normally  the  fan  supplies  the  air  fur  the 
burner  through  the  pipe  41  and  four  outlets  40: 
baffles  54  on  the  chamber  47  prevent  a  free  flow  of 
air  from  these  outlets.  The  burner  is  kept  alight 
by  a  sparking-plug  73,  which  may  be  in  series  with 
the  plug  in  the  engine  cylinder.  The  products  of 
combustion  after  impinging  on  the  chamber  47 
pass  up  over  the  pipe  80  and  through  the  chamber 
31 ;  part  of  these  products  escape  through  lioles  88 
in  the  top  of  cover  89  and  part  pass  outside  the 
chamber  31  escaping  at  the  bottom  87.  The  vapori&ed 
fuel  for  the  engine  enters  a  mixing-cha,mber  90' 
pa.st  a  valve  97.  The  air-valve  95  is  worked  from 
the  usual  throttle  lever  by  bevel-gear;  the  fuel-valve 
is  opened  simultaneously  with  the  air-valve,  the  liub 
its'  (if  the  latter  being  screwed  and  moving  the  fuel- 
valve   through   the  correspoiulingly  screwed  sleeve 


119;  the  i'utl-valvt;  is  adjustably  attached  to  the 
sleeve.  The  air  supply  is  in  two  parts;  one  direct 
from  the  atmosphere  through  the  port  116,  the 
other  tliiou<,rli  the  air-heating  chamber  113;  the 
relative  |irn|iori  i(jns  of  these  two  parts  are  con- 
trolled by  the  half-barrel  117,  so  that  at  slow  run- 
ning the  air  supply  is  very  hot,  while  at  top  speed 
relatively  more  cold  air  is  admitt-ed.  A  spring- 
pressed  piston  128,  Fig.  4,  is  acted  on  the  closed  side 
l)y  the  engine  suction;  with  the  engine  running  the 
atmosphere  keeps  the  spring  compressed,  but  when 
tlie  engine  stops  the  spring  moves  the  piston  out. 
A  stop  131  on  the  piston  is  then  taken  out  of  the 
path  of  a  rod  133  on  the  air-valve  95,  to  allc.v  the 


usual  retracting-spring  on  the  throttle  lever  to  close 
the  fuel-valve  97  completely  and  prevent  leakage; 
normally  the  stop  is  in  the  path  of  the  rod  and 
during  slow-  running  just  keeps  the  valve  open.  A 
bellows  178,  Fig.  13,  is  enclosed  in  a  chamber  177 
connected  by  a  pipe  176  to  the  branch  164  of  the 
apportioning-device ;  the  cnri'  I  '-i  "  is  made  on  the 
engine  side  of  the  nozzle  17"  .  =s  fuel  passing 
through  this  nozzle  accuniM  .i.  in  the  chamber 
and  compressing  the  bellows.  This  fuel  acts  as  a 
reserve,  which  can  be  used  for  any  special  purpose. 
The  fuel-pump  has  a  filter  151,  Fig.  9>  mounted  in 
tlie  inlet  chamber  150,  the  cover  of  this  chamber 
being  held  on  by  a  cross-bar  155  and  fly-nuts;  the 
frame  for  the  filter  is  held  up  by  spring  153  bearing 
•on  the  cover. 
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27.  I'l 
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PETER  BROTHERHOOD  LTD.,  PETERBOiiilUGH 
Water  Cooling  Towers  of  all  Types. 

TEMPERATURES  GUARANTEED  UNDER  AMY 

VARIATION  OF  ATMOSPHERIC  CONDITIONS 


SOME  RECENT  ORDERS  :— 
Staiybridge  Joint  Board  (Vroe^)  300,000  gals,  per  ht 
Ingham's  Thornhill  Collieries^ 
West  Bromwich  Corporation, 
Ashton-'Under-Lyne  Corporation. 
St.  Anne's  Corporation. 


Address  mil   Commvnica'ions  to: — 

PETER  BROTHERHOOD  Ltd.,  Mansfield  Chambers,  St.  Ann's  Sq.,  MANCHESTEFl 


A  Boon  to  Shareholders. 

Highest  and  Lowest  Mill  Share  Prices  for  1921,  in  handy 
book  form,  with  information  re  Capital,  Spindleage,  etc. 


iMl'lL  BV 


A.  WARWICK,  15,  MAWDSLEY  STREET,  BOLTON. 

tree  on  Application.  i  EI.EPHON  I'. ;  Too  &  724. 

Business  in  Textiles,  Railways,  etc. 
In  touch  with  London  and  Provincial  Exchanges. 


ELECTRICAL  CONDUITS  Ltd] 

Birch  Street,  WALSALL. 

CONDUITSTI'ITTINGS, 
ACCESSORIES,  SWITCHGEAR, 
CABLE,  TOOLS. 


Also  at  London,  Glasgow,  Bristol,  Wolyerhamptorl 


WOODITE 

THE  BEST  MATERIAL  FOR 

GAUGE  GLASS  RINGS 
and  STEAM  PACKINGS 

IN  ALL  SIZES  AND  SECTIONS 

For  Valves,  Joint  Rings,  Pump 
Cups,  Ram  Rings,  Packing  Rings. 


Price  List  and  full  particulars  on  application  to 

WOODITE  COMPANY.  Mitcham  Common,  SURREY. 


Ft    EXTINGUISH  A  FIRE  IN  ITS  INITIAL  STEPj 
ire  ;    AND  AVOID  HEAVY  LOSS. 

Siebe  Gorman  Smoke  Helmets 

nrwke  operations  possible  at  the  source  of  the  fi 
despite  heavy  smoke. 

District  Cffict :    WEBB  &  HATCH,  Barton  House, 
66,  Deansgate,  MANCHESTER. 


HALL'S 

^l-H.C.BRAND) 

%WATER  PAINTS 


MILL  MANAGERS— Reduce  your  Painting  Cos 
by  using  odd  labour  and  purchasing  yoi 
materials  direct  from  the  factory. 

Red  Oxide  for  Mill  Repairs, 
Brunswick  Green,  Light  - 
Stone,  &  Genuine  White  Lead. 

Sanitary  Distemper  and  Water  Paints 
for  MilU.  Offices,  or  Homeii. 

Send  for  Free  Shade  Card,  Lists,  &c.— 

L.  HALL  &  CO.,  DARWEN 


FEED-WATER    PURIFIER   AND  HEATER 

Prevents  Scale 


The  United  States  Metallic  Packing  Co.,  Ltd., 

SOHO  WORKS,  ALLERTON  ROAD,  BRADFORD. 


l  eWRnm.. :  ••METAI.LIC.  BRALM-ORl).  • 
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Competition. 


iEAT  BiiiTAiN  largely  depends  for  its  existence  on  its  ability  to  sell  goods  in 
^teigTi   markets.     Our   net  imports  oif  foodstuffs  in   1913   was  woi-tk  £266-5 

illions,  to  say  nothing  of  tlie  fact  that  we  had  to  import  great  quantities  of  other 
jnv  materials,  particularly  cotton  and  wool.  Tariff  walls  are  erected  against  our 
hods,  and  this  ibeing  the  case,  it  is  first  essential  that  we  should  produce  cheaply ; 
fcondly,  that  we  should  maintain  quality. 

[i  It  is  only  in  the  way  of  progress  that  competition  will  become  more  severe,  and 
ierefore  any  new  move  on  the  part  of  our  competitors  should  be  closely  watched  and 
f.alysed.  In  the  United  States  there  is  a  vast  population,  and  the  output  of  the 
j:ills  and  factories  have  been  almost  completely  consumed  domestically.  America 
i  s  never  been  a  large  exporting  nation,  and  although  it  would  appear  that  our 
j  arkets  were  flooded  with  American  goods  there  were  only  about  fifteen  firms  who  did 
f  port  largely. 

But  there  is  now  a  definite  proposal  to  commence  exporting  to  the  European 
I  arkets.  Plans  have  been  formulated  and  schemes  evolved  for  building  up  a  large 
|ide.  What  form  this  plan  will  take  or  what  kind  of  goods  will  be  shipped  is  still 
I  iknown,  but  the  larg-e  backing-  the  scheme  has — including  the  Government — would 
;.ake  consummation  appear  likely. 

k    Business  in  the  United  States  is  improving-,  slowly  possibly,  but  surely.  There 
Fe  vast  factories  that  were  built  or  extended  during  the  war  capable  of  turning  out 
I  any  more  products  than  can  ever  be  consumed  at  home.    Markets  must  therefore  be 
jiand,  and  Ji,urope  is  looked  to  for  the  purpose.     Speaking  to  an  engineer  who  has 
|st  returned  from  America,  the  writer  heard  his  opinion,  that  in  only  one  thing  are 
j.^  being  beaten,  and  that  is  mass  production.    But  mass  production  means  cheap- 
ss  of  production — a  very  notable  example  being  the  Ford  car — and  that  is  what  we 
all  have  to  fight  in  the  future.    We  must  speed  up  and  so  organise  that  we  can 
educe  quickly  without  one  whit  reducing  the  quality  of  our  output. 
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FICIENCY  AND  EQUIPMENT. 


5  badly-eqitipped  workshop  is  not  as 
i  as  it  ought  to  be.  It  is  rather 
Liliar  that  the  proprietors  and  managers 
iuch  shops  are  often  smugly  satisfied, 
;  flatter  themselves  that  the  output  of 
ir  shops  would  not  be  increased  if  they 
stituted  up-to-date  equipment  and 
chines.  The  manager  of  a  very  large 
Qt  in  the  North  of  England  recently 
ie  the  statement  that  a  considerable 
portion  of  his  men  were  so  well  used  to 
old-fashioned  equipment  that  the  out- 
would  drop  if  alterations  were  made, 
s  is  not  an  exceptional  case.  Evei-y 
'•ineer  who  has  had  a  considerable 
lerience  can  remember  both  metal  and 
'dworking  shops  and  foundries  in  which 
!  shafting  as  well  as  machines  were  in 
leplorable  condition.    It  is  not  always. 


the  case,  but  it  veiy  often  is,  that  when 
old  machines  are  used  they  are  sadly 
neglected.  The  operators  have  little 
interest  in  them,  and  all  their  mental 
energy  is  expended  in  devising'  gadgets  for 
overcoming  the  disabilities  of  the 
machines. 

It  is  difficult  to  understand  the 
reluctance  of  some  firms  to  introduce  new 
machines,  especially  when  the  old 
machines  have  paid  for  themselves  many 
times  over.  It  is  not  unusual  for  deprecia- 
tion to  be  fixed  on  the  basis  of.  say,  a  ten 
years'  lifei  for  a  machine,  yet  the  machine 
will  be  worked  long  after  that  period  has 
elapsed,  and  may  actually  cause  con- 
siderable loss  due  to  breakdown  and  conse- 
quent repeated  overhauling.  In  some 
spheres  of  industry  this  applies  more  than 
in  others.  It  is  certainly  impossible  in 
some  shops  to  make  the  repeated  changes 
that  woiilld  be  necessary  to  be  rig-ht  up:  to 


date,  because  progTess  in  machine  design 
is  so  rapid,  but  obsolete  machines  in  these 
shops  can  frequently,  being  still  in  good 
condition,  be  adapted  for  some  other  class 
of  work. 

It  is  uneconomical  to  make  initiative  and 
ingenuity  take  the  place  of  an  automatic 
or  semi-automatic  machine.  Production 
always  suffers,  and  the  quality  of  the  work 
is  not  as  uniform  or  as  good.  Good  work 
may  be  done  on  a  general  lathe,  but  when 
a  big  quantity  of  parts  is  wanted  it  cannot 
compare  with  a  capstan  or  turiTt  lathe. 
Even  repair  shops,  where  every  job  is 
different,  can  at  least  keep  equipment  in 
good  condition.  The  costs  for  ship-engine 
repairs  are  frequently  excessive  and  not 
always  satisfactory  because  of  the  condi- 
tions under  which  the  work  is  executed. 
Efficiency  cannot  be  obtained  without 
good  equipment,  and  ill-equipped  work- 
shops are  a  peril  to  an  industry-. 


RUBBER  BELTING. 


Is  tlie  rubber  belt  superior  to  tlie  leather 
or  cottou  belt?  The  questioji  cannot  be 
answered  in  an  arbitrary  way.  Rubber  is 
certainly  more  adaptable  to  varying- 
climatic  conditions,  and  it  certainly  is 
suitable  for  an  endless  belt.  For  this 
reason  some  engineers  who  have  had  much 
esfperience  with  woodworking  machinery 
frequently  argue  that  it  is  much  more 
satisfactory  for  high  speeds,  although 
there  is  very  little  of  it  used  on  wood- 
working machines.  ThiC  rubber  belt  does 
not  require  any  dressing;  the  manufac- 
turers of  rubber  belting  certainly  make  a 
greatly  improved  product  now,  as  com- 
pared with  that  of  a  few  years  ago,  when 
they  hesitated  to  recommend  these  belts 
for  power  transmission  installations  where 
the  speed  of  the  belt  was  to  exceed  3,000 
feet  per  minute. 

Centrifugal  force  at  pulleys  tended  to 
tear  the  plys  of  the  belt  apart.  Heat 
softened  the  rubber,  and  caused  the  belt 
to  become  flabby  and  stretch  unneces- 
sarily. In  fact,  i-ubber  belting  was  used 
only  for  conveying  and  slow  speed  power 
transmission. 

There  is  a,  different  stoiy  to  tell  now. 
Rubber  belting  is  being  recommended  and 
used  on  practically  every  type  of  powei' 
installation,  regardless  of  speed  or  load. 

Perhaps,  the'  biggest  single  item  that 
has  made  the  high-grade  rubber  belt  what 
it  is  to-day  is  the  improvement  of  the 
presses  in  which  the  belts  are  vulcanised. 
A  description  of  one  of  these  presses,  which 
is  used  by  the  Pioneer  Rubber  Mills,  of 
8aii  Francisco,  should  be  of  interest.  The 
principal  features  of  this  press  are  the 
curing  plates  or  platens,  and  the  hydraulic 
rams.  These  platens  are  35  ft.  long  and 
60  in.  wide.  The  upper  platen  is  stationary, 
while  the  lower  jTatens  move  up  or  down 
on  the  action  of  hydraulic  rams.  The 
platens  are  heated  by  steam,  and  it  is  con- 
tact with  these  that  vulcanises  the  rubber. 

The  body  of  the  belt  having  ^een  care- 
fully built  up  by  hand  to  the  requisite 
number  of  plys,  is  placed  in  the  press,  and 
before  the  platens  are  closed  all  unneces- 
sary stretch  is  taken  from  the  duck.  This 
is  done  by  means  of  special  hydraulic 
stretching  devices  on  the  side  of  the 
press.  Several  belts  mav  be  placed  in  the 
press  at  one  time.  The  niimber  varies 
with  the  width  of  the  belt,  it  being  pos- 
sible to  fill  the  entile  width  of  the  press, 
the  only  requisite  beino-  that  the  belts  in 
the  same  opening  shall  be  of  the  same 
thickness. 

The  hydraulic  rams  are  then  brought 
into  action  and  the  heated  platens  are 
brought  together  upon  the  belts.  Two 
thousand  five-hundred  pounds  per  square 
inch  of  water  pressure  is  admitted  to  the 
rams,  and  a  total  pressure  of  3,280,000  lb. 
is  applied  to  the  platens.  This  results  in 
a  plate  pressure  of  2501b.  per  square  iiicli 
being  ap])l!ed  to  the  belt,  aud  this  pressure 
so  compresses  the  various  plys  that  a  prac- 
tically homogeneous  mass  results.  The 
securing  of  this  tremendous   pressure  is 
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the  main  improvement  over  the  belting 
presses  of  past  years,  and  is  a  great  factor 
in  producing  a  belt  which  will  withstand 
the  centrifugal  force  developed  by  the 
paissiug  of  a.  belt  over  pulleys  revolving  at 
high  speed. 

To  accompauy  the  improvement  in 
manufacturing  equipment,  the  weight, 
tensile  strength,  and  weave  of  the  belting 
duck  were  greatly  advanced.  The  fric- 
tion, or  adhesion  between  the  plys,  was 
increased  from  18  lb.  or  201b.  p^r  lin. 
strip  to  approximately  35  lb.  The  result 
obtained  by  these  improvements  is  a  belt 
that  will  do  any  work  that  belting  can  be 
called  upon  to  do. 


WOOD  WOOL  ROPE. 


In  another  part  of  this  journal  mention  is 
made  of  the  wood  wool  rope  factory  of  the 
Staveley  Coal  &  Iron  Co.  Nearly  all 
foundries  use  straw  rope  for  coremaking, 
and  when  the  majoritj^  of  jobs  are  cylin- 
drical the  cj^uantity  of  rope  used  is  con- 
siderable. There  may  be  diffeience  of 
opinion  among'  foundrymen  as  to  whether 
the  gases  given  off  by  the  loam,  that  covers 
it  when  heated  by  the  molten  metal  can 
pass  as  freely  through  a,  Avood  wool  as 
through  a  stiaw  rope,  but  those  who  have 
had  experience  argue  that  the  one  is  as 
satisfactory  as  the  other. 

The  machinei'y  necessaiy  for  the  manu- 
factuie  of  wood  wool  is  not  costly.  The 
blocks  of  timber  are  gripped  between  two 
toothed  rollers,  which  automatically  feed 
them  on  to  the  seirated  knives  of  the  plan- 
ing machine.  The  "  wool  "  is  then  twisted 
into  a  rope  on  another  machine  in  the 
same  way  as  straw  rope  is  made.  It  is 
rather  surprising,  in  view  of  the  simpli- 
city of  the  whole  procc'ss,  that  works 
which  have  a  great  quantity  of  scrapped 
timber  do  not  utilise  it  in  this  way.  There 
are  many  uses  to  which  this  wood  wool 
could  be  put,  and  there  is  no-  reason  that 
there  should  be  any  wood  waste  in  an 
engineering  works  or  a  shipbuilding  yard. 
I'or  packing  purposes  it  is  probaljly 
superior  to  paper,  and  in  this  connection 
while  waste  paper  is  not  used  in  jDaper- 
making  to  the  extent  it  used  to  be,  it  is 
now  reduced  to  shavings  for  packing 
piu'poses  by  means  of  machinery. 

The  averag-e  shipbuilding  yard  has 
several  woodworking  shops.  A  big  pro- 
portion of  the  labour  is  employed  in  the 
carpenters'  shopi,  the  joiners'  shop  and  the 
pattern  shops.  During  the  war  period 
some  of  the  scrap  timber  from  these 
departments  was  utilised  by  toy  factories. 
Softwoods  may  be  best  for  wood  wool,  but 
hardwoods  are  quite  satisfactors^ 
Further,  it  does  not  matter  what  dimen- 
sions or  what  shapes  the  pieces  are.  They 
do  not  require  any  turning  or  shaping 
before  being  clamped  in  the  machine. 

It  would  probably  not  pay  other  than 
the  largest  finns  to  equij)  a  sho])  for  manu- 
facturing wood  wool  for  tlicii  own  ])m- 
poses,  but  there  is  a.  very  considerable 
demand  for  it  among  snmll  foundries.  It 
would  not  be  ]n'ofitable  to  use  good  timber 
or  timber  that  could  be  used  for  any  otluu- 
puipose.  hut  it  is  a  method  of  using  what 
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would  othei-wise  be  waste,  and  it  is  to 
interest  of  every  industry  to  elimin 
waste  as  much  as  possible. 

To  use  wood  as  fuel  is  extremely  wa> 
ful,  as,  contrary  to  the  popular  imj 
sion,  it  is  a  poor  fuel,  and  coirtains  a  la 
percentage  of  water,  while  the  avail? 
hydrog'en  is  small ;  as  a  result  the  caloi 
power  and  the  calorific  intensity  are  h 
The  heat  value  of  air-dried  wood  is  o 
about  5,600  B.Th.U.  per  pound. 
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NEW  TRANSATLANTIC  CABE 
IN  1923. 


Bei'oke  the  end  of  1923  that  area  of 
Atlantic  between  the  United  States 
the  Azores  will  be  spanned  by  a  submai 
cable  capable  of  carrying  ten  times 
many  messages  as  any  line  now  in  e 
fence.  Plans  have  been  completed 
extend  the  new  communication  link  h 
from  the  Azores  to  Emden,  Germany, 
its  final  state  the  proposed  cable  will 
4,400  miles  long. 

Charles  G.  DuB'ois,  president  of 
Western  Electric  Co.,  when  intervicA 
regarding  the  relation  of  the  transathn 
cable  project  to  his  recent  visit  to  Euic 
said  :  "  My  trip  had  for  its  principal  i 
pose  the  completion  of  negotiati 
previously  begun  here  with  respect  to 
manufacture  of  submarine  cables  un 
our  inventions. 

"  Some  of  the  cable  companies  h 
shown  an  active  interest  in  cables  of 
type,  and,  as  the  Western  Electric  Co 
not  at  present  equipped  to  manufactjfe 
long  submarine  cables,  but  is  desirouf 
having  its  inventions  tried  out 
utilised,  we  have  licensed  the  Telegr 
Contruction  and  Maintenance  Co.  L 
the  principal  British  manufacturer  of  s 
marine  cables,  to  use  our  inventions 

"It  is  expected  that  the  first  cahh 
this  kind  will  be  made  for  the  West 
Union  Telegraph  Co.,  and  will  be  laic 
the  summer  of  1923  between  the  Un: 
States  and  the  Azores,  with  theprobabi 
of  its  extension  to  Germany  as  soon  th 
after  as  possible." 

The  important  and  radical  improveiae 
which  will  make  the  new  cable  so  supe 
to  those  now  functioning  are  the  culm: 
tion  of  a  large  amount  of  research 
development  work  undertaken  some  xt 
ago  by  the  engineers  of  the  Bell  syst 
This  work,  which  had  for  its  first  ob 
the  improvement  and  extension  M 
telephone  transmission  through  subniai 
cable,  was  later  directed  tn  the  realn 
transoceanic  telegraphy. 

A  new  alloy  has  been  jjerfected  wh[l|, 
when  properly  associated  with  the  C!)p 
of  the  core,  results  in  a  cable  of  m 
greater  transmitting  efficiency  than 
otherwise  be  obtained.  Externally 
new  cable  is  not  to  be  different  |in 
appearance  from  cables  which  have  I 
hiid  in  the  past,  nor  is  it  different 
general  scheme  of  constiaiction.  As  injl 
case  of  cables  of  the  prior  art,  it  will  W 
sist  of  a  single  central  conducting  'K 
surrounded  by  a  wall  of  insulating  mato*l 
to  exclude  water,  and  j)rotected  by  a  spil 
armouring  of  steel  wires.  i 
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The  Reducing  Valve. 


all  tlie  numerous  accessories  that  are 
i^iuired    at    one     time  or  another  by 

gineers,  manufacturers  and  users  of 
';=am,  water  and    compressed    air,  tlie 

lucing  valve  is  i>erhaps  one  of  the  most 
^mmon. 

(  It  purports  to  deal  with  ga^ses  and 
'  [uids  and  to  automatically  reduce  them 
I -,m  a  higher  to  a  lower  pressure. 
!,At  first  sight  its  function  appears  a 
I'jinple  one,  but  in  common  with  many 
i'lparently  simple  things,  it  is  not  by  any 
•eaiis  as  simple  as  it  a.pjj'ears  to  he. 
''The  aonount  of  time,  the  brains, 
J  genuity  and  experiment  that  have  been 

voted  to  the  design  of  this  piece  of 
..  paratus  for  many  years  is  _  surprising, 

donly  the  engineer  who  has  investig-ated 
problems  involved  knows  that  it  is 
pmost  a  physical  impossibility  to  meet  all 
[e  requirements  demanded. 
Ijlf  a  man  buys  a  steam-pressure  gauge, 
finds  it  registers  a  pressure  and  he  is 
"tisfied;  it  may  be  a  pound  slow  or  fast, 
flit  he  does  not  find  that  out  withoait  test- 
"g,  and  as  he  does  not  test  it,  he  is  quite 
■  ippy. 

i'But  in  the  case  of  a  reducing  valve,  how- 
j  ev,  it  is  quite  different,  it  is  always 
^ider  te'st.  any  variation  is  shown  at  once 
'  the  initial  and  reduced  steam-pressiu e 
i  niges,  and  unlike  soi^p  other  accessories, 
[.  it  has  a  fault  it  publishes  it. 

he  Duty  Expected. 

{  In  Fig.  1  1  show  diagrammatically  the 
:'n,d  of  work  which  the  reducing  valve  is 
'quired  and  fully  expected  to  perform  by 
!  e  customer. 

The  boiler  pressure  varies  during  the 
;\y  from,  say,  251b.  to  1001b.  per  square 
Hch,  the  quantity  of  reduced-pressure 
['earn  required  also  varies  from  almost  the 
full  capacity  of  the  boiler  to_  practically 
pthing,  when  the  valve  B  is  shut  off; 
i!'tween  the  reducing  valve  and  valve  B 
here  is  a  small  but  continuous  supply  of 
"earn  required  which  must  not  on  any 
■I'Count  exceed  101b.  pressure  as  it  is  con- 
l(!cted  to  a  cast-iron  hotplate  or  jacketted 
Ijin  suitable  only  for  this  pressure,  and 
i'ing  in  constant  use  at  full  demnnd  the 
I  aximum  working- pressure  of  101b.  must 
I  ways  be  available. 

1,  The  foregoing  is  what  the  customer  has 
[  his  mind,  but  what  the  supplier  of  the 
jducing    valve    receives    is:  "Please 
Mpply — one  3  in.  reducing  valve." 
i  lie  Duty  Obtained. 

^  Now,  as  for  purposes  of  illustration,  I 
!ive  taken  an  extreme  type  of  customer, 
is  only  fair  to  take  the  extreme  type  of 
'upplier.  Instead  of  sending  a  letter  a'-k- 
li?  for  conditions  of  working,  a  3  in. 
'I'fbicing  valve  of  some  standard  type  is 
i  ?livered. 

!  Fig.  2  shows  what  happens  when  the 
I'rb'cing  valve  has  been  installed. 
J  The  Tpducing  valve  is  returned  as  being 
'nsnitaWe,  or  corret-ipondence  follows 
[hich  should  have  preceded  thp  order, 
j  In  a  word,  the  customer  finds  that  the 
j'fbioed  pi-es«iire  depends  upon,  and  varies 
I  ith,  the  initial  pressure,  and  also  upon 
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the  amount  of  reduced  steam  used,  and 
consequently  his  hotplate  or  ja.cketted  pan 
is  under  a  dangerously  high  pressure,  or  it 
is  incapable  of  doing  its  full  duty  because 
the  steam  is  only  about  21b.  instead  of 
10  lb. 


Figs  1  and  2. 


The  Ideal  Reducing  V&ivc. 

The  ideal  reducing  valve  should  main- 
tain a  constant  reduced  pressure  with  a 
variable  initial  pressure,  and  with  a 
variable  draw-off  of  reduced  steam  even 
when  the  draw-off  is  nothing  or  under 
what  is  called  a  "  dead-end." 

It  should  be  easily  adjusted  for  different 
reduced  pressures,  and  should  be  free  from 
vibration  or  what  is  called  "chattering." 
The  Simplest  Form. 

The  simplest  form  of  reducing  valve, 
and  therefore  suitable  for  the  simplest  con- 


A 
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ditions,  is  that  of  a  hole  in  a  plate,  the  con- 
ditions being  a  constant  and  uniform 
steam  supply,  draw-off,  initial  and  reduced 
pressure. 


By  the  kind  permission  of  the  secretary 
of  the  Institution  of  Engineers  and  Ship- 
builders in  Scotland,  I  reproduce  the  two 
following  tables,  taken  from  the  "  Report 
on  Safety  Valves,"  read  before  them  in 
1S74.  Although  now  ancient  history  it 
nevertheless  shows  very  clearly  the  effects 
of  the  variation  of  the  initial  and  final 
pressures  upon  the  flow  of  steam  through 
orifices.  It  was  the  result  of  long  and 
very  careful  tests,  many  times  repeated  in 
the  same  and  in  the  inverse  order. 

Fig.  3  is  a  diagram  showing  in  con- 
densed form  the  apparatus  used  as  shown 
in  Plate  1  of  the  report. 

A,  the  initial  steam  supply,  regulated 
by  valve  VI  at  a  steady  pressure  of  100  lb. 
per  square  inch  absolute. 

B,  the  first  orifice;  Bl,  the  first 
chamber;  V2,  valve  after  first  orifice. 

C,  the  second  orifice;  CI,  the  second 
chamber;  V3.  valve  aftea-  second  orifice. 

D,  the  surface  condenser;  E,  outlet  of 
condensed  steam. 

Sha*^;'  of  orifice  u«ed  is  shown  in 
diagraiui. 

Table  I. 


tial  Pressurf 

Pressure  in 

Pressure  in 

at  "  A  " 

Chamber  "  Bl  " 

Chamber  "  B2 

(absolute). 

(absolute). 

(absolute). 

100 

100 

100 

100 

98 

96 

100 

96 

92 

100 

94 

88 

100 

92 

84 

100 

90 

80 

100 

88 

76 

100 

86 

72 

100 

84 

68 

100 

83-2 

64 

100 

82-6 

fiO 

100 

82-2 

100 

81-9 

66 

100 

81-6 

54 

100 

81-3 

52 

100 

81-2 

50 

100 

81 

48 

100 

81 

44 

100 

81 

40 

100 

81 

35 

100 

81 

20 

100 

81 

26 

100 

81 

22 

100 

81 

18 

The  orifice 

s    B    and  C 

were  exact 

duplicates,  each  '2425  in.  diameter.  The 
valve  V2  was  full  open  and  the  valve  V3 
closed  when  the  pressures  in  _  the  two 
chambers  was  100  lb.  per  square  inch  abso- 
lute pressure.  Valve  V3  was  then  gradually 
opened  until  the  gauge  on  the  second 
chamber  registered  90  lb.  when  the  pres- 
sure in  the  first  chamber  showed  98  lb. 
Valve  V3  was  further  opened  so  that  the 
pressure  in  the  second  chamber  was 
reduced  by  stages  of  4  lb.  each  time,  until 
a  pressure  of  481b.  was  reached  when  the 
pressure  in  the  first  chamber  registered 
811b.,  sl  owing  that  the  same  weight  of 
steam  will  flow  through  an  orifice  when 
the  pressures  are  100  and  81  on  the  inlet 
and  outlet  side  respectivelv,  as  with  pres- 
sures of  81  and  48.  On  further  onening 
valve  V3  it  was  found  that  while  the 
pressure  in  the  .«econd  chamber  continued 
to  fall,  there  was  no  diminution  in  the 
pressure  in  the  first  chamber,  and  when 


8 


ENGINEERING    WORLD . 


ii 

JUNE  3.  1922| 


the  pressure  readied  18  lb.  absolute  the 
pressure!  in  the  first  chamber  was  still 
811b.,  showino-  that  the  steam  flowing 
from  81  lb.  into  181b.  is  the  same  as  from 
811b.  into  481b.,  both  being  equal  to  the 
weig'ht  of  steam  flowing  from  1001b.  into 
81  lb. 

In  othea-  words,  the  test  shows  that  the 
flow  of  steam  through  an  oTifioe  is  a  func- 
tion of  the  initial  and  the  final  pressures 
until  the  final  pressure  is  less_  than 
approximately  58  per  cent  of  the  initial 
pressure,  after  which  the  flow  of  steam  is 
a  function  of  the  initial  pressure  only. 


piston,  and  the  constnictional  difficulty 
involved  in  providing-  the  durability  and 
strength  demanded  by  the  large  area,  and 
therefore  lai"ge  total  Load  on  the  one  hand, 
and  also  the  lightness  necessary  on  the 
other  hand  to  give  the  lequired  flexibility. 

The  largeness  of  diameter  to  give  an 
equivalent  piston  area  is  easily  shown  as 
follows :  Imagine  the  diaphragm  divided 
into  a  numbei  of  triangnlar  segments  shown 
in  D',  Fig.  4 ;  the  centre  of  pressnie  is,  of 
course,  one-thiid  of  the  radius  from  the 
circumference,  coTi'esponding  to  the  centre 
of  gravity  of  a  tiiangnlar  plate  (neglect- 


Tabie  2. 


Absolute 
pressure 

in 
boiler. 

Outside 
pressure. 

Ratio 
of 

expansion. 

Mean 
effective 
pressirre.  ' 

Work  in 
ft. -lbs.  of 
1  cubic  foot 
of  steam. 

Worlf  in 
ft.- lbs.  of 
1  lb.  weisjlit 
of  steam. 

Velocity 
at  tliroat  of 

orifice 
in  feet  per 

second. 

Reduced 
velocity 
in  feet  per  i 
second,  j 

Weight  of 

steam 
discharged 
per  minute 
in  lbs.  per 
square  inch 
of  orifice. 

Force  of 
reaction 
in  lbs.  per 
square  inch 
of  orifice. 

75 

74 

1-012 

-994 

145 

823 

230 

227-5 

16-68 

1-988 

75 

72 

1-037 

2-943 

439 

2496 

401 

386-7 

28-35 

5-88 

75 

70 

1  0633 

4-486 

744-5 

4214 

521 

490 

35-93 

9-69 

75 

65 

1-136 

9-38 

1534 

8716 

749-2 

659-7 

48-38 

18-76 

75 

61-62 

1-198 

12-24 

2100 

11931 

876-5 

736 

53-97 

24-48 

75 

60 

1-219 

13-558 

2374 

13.525 

933-5 

765-4 

56-12 

27-1 

75 

50 

1-434 

20-736 

4282 

24331 

1252 

873 

64 

41-47 

75 

45 

1-575 

23-65 

5364 

30480 

1401 

889-7 

65-24 

47-3 

75 

43-46 

1-624 

24-447 

5646 

32491 

1446-5 

890-6 

65-3 

48  S9 

75 

1  15 

.. 

1446-5 

1  890-6 

65-3 

77-36 

75 

1 

.. 

1 

■ 

1446-5 

89n-6 

65-3 

92-35 

Table  2  shows  the  calculated  weight  O'f 
steam  that  will  flow  through  a  nozzle  one 
square  inch  in  area  with  an  initial  pres- 
sure of  75  lb.  absolute,  and  a  final  or  re- 
duced pressure  ver^dng  from  74  lb.  down  to 
0  lb.  absolute. 

This  table  selves  to'  show  how  a  ooan- 
pai'atively  small  difi^erence  in  the  final 
pressuies,  when  the  final  approaches  the 
initial  pi'essure,  has  a  far  greater  effect  on 
the  flow  O'f  steam  than  the  same  differ- 
ence when  the  final  is  much  lowei"  than  the 
initial. 

Foi'  instance,  a  reduction  of  4  lb.  from 
74  to  70  causes  an  increase  of  aboiut  115 
per  cent  in  the  flow  of  steam,  while  a  re- 
duction of  25  lb.  fnom  70  lb.  to  45  lb.  gives 
an  increased  flow  of  only  aboiut  81  pei 
cent. 

Having  seen  the  effect  on  the  pressure 
of  steam  o^f  an  orifice  through  which  it 
flows,  it  may  be  stated  briefly  that  a  re- 
ducing valve  is  an  apparatus  having  a 
variable  orifice  and  means  to  regulate  the 
orifice  controlled  and  actuated  by  the  re- 
duced or  initial  pressures  or  by  a  coin- 
binatio'n  of  both  pressnres. 

In.  Fig.  4  "  A  "  shows  the  diaphragm, 

B  "  the  piston,  and  "  G"  the  extensible 
sleeve,  these  being  the  three  chief  forms 
of  cointrolling  means,  each  of  which  has  its 
advantages  and  correspoinding  dis- 
advantas'es. 

The  ideal  form  is  a  movable  member 
having  a  certain  area  acted  upon  by  the 
controlling  pressure,  and  moving  without 
friction  and  without  leakage. 

The  diaphrag'm  has  the  advantacc-  of 
absolute  tightness  rassnmiug  tight  joints) 
and  freedom  from  liability  to  stick.  The 
disadvantages  being  the  relatively  small 
amount  of  effective  movement  compared 
with  its  diameter;  the  large  diameter 
necessary  to  give  the  effective  pressure  in 
the  centre  of  the  diaphragm  given  by  a 


ing  the  cui-vature  of  the  base) ,  taking  each 
of  these  segments  as  levers  having  the  ful- 
cinm  at  the  circunifereince,  and  the  point 
of  application  of  the  load  being  at  the 
apex  (corresponding  to'  the  centre  of  the 


be  borne  in  mind,  however,  that  the  stf. 
ness  of  the  diaphragm  itself  and  its  rest- 
ance  to  flexiue  will  still  further  influeje 
the  effective  pressure,  being  added  tovr 
subtracted  from  the  effective  pressure  it 
the  centre,  depending  upon  whether  ilis 
deflected  upon  one  side  or  the  oither  of  le 
normal  plane  of  the  fliaphragTu. 

To   give   a    diaphragm   the  necess-y 
strength  while  retaining  its  flexibility  scie 
fonn  of  reinforcement  is  often  employ  i, 
in  some  cases  this  takes  the  form  o  a 
number  oi  triangular  plates  arranged  Im 
the  opposite  side  to  that  where  the  c 
trolling  pressure  is  applied,  and  free 
move  with  the  diaphragm  (in  one  makclrf 
reducing  valve  known  to  the  writer  tl 
plates    are   very    accurately  fitted 
permit  of  quite  a  thin  gauge  copper  be 
used). 

Where  iudiarnbber  diaphragms 
used,  it  is,  O'f  course,  necessary  to  eiiF 
a  low  temperature  of  the  water  in  ooni 
with  them  as  rubber  will  not  stand  he 
where  this  condition  is  observed  riih 
diaphragms  will  give  good  ser-vice  : 
generally  give  warning  wheir  requir 
renewal  by  leakina",  whereas  a  copper 
is  liable  to  split  withont  any  warning, 
for  this  reason  twoi  or  three  diaphraris 
are  employed,  all  but  one  having- 
perforations  to  indicate  leakage. 

Thfi  Piston. 

The  advantages  of  pistons  are  their  dr 
bility,  their  relative  smallness  in  ( 
meter  compared  with  diajrhragms,  arid 
large  amount  of  movement  perinissi 
The  di^advantaoes  are  that  they  can 
be  made  absolutely  tight  (even 
leathers  reciuiie  a  vent  or  outlet  to  pre\ 
accummulatinu  of  liquid  due  to  leaka 
and  there  is  alwa; 


certain  liability 
stick. 
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diaphragm),  the  pressure  at  c  will  be  one- 
third  of  p;  that  is,  the  eft'ective  pressure 
at  the  centre  of  the  diaphragm  exerted  In- 
each  segment  will  be  one-third  of  the  total 
pressure  on  the  segment,  therefore  the 
effective  pressrrre  exerted  at  the  centre 
of  the  wholle  diaphragm,  will  be  one-third 
of  the  load  on  the  wliole  diaphragm;  the 
effective  diameter  is,  therefore. 


The  Extensible 
Sleeve. 

The  extens 
.sleeve ,      in  wl 
there     is     a  fi 
effective  area, 
some  of  the  a(b 
tages  and  disad'^ 
tages    of  both 
diaphragm  and 
pistorr. 

In  common  t 
the  diaphragm  t 
do  not  leak,  and 
perfectlv  free  f 
anv  liability  to 

)n 
le 
e, 


while     in  conn 
with  the  piston 
full  area  is  effect 
and    a  consider; 
amount  of  movement  is  permissible. 

As  the  sleeve  is  usually  made  of  nil 
the   sanre   conditions  as   to  tenrpera 
apply  as  in  the  case  of  nrbber  diaphi  as; 
(To  be  conitjuied .) 


d 


=    PI  or  d  = 
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theicfoTe  r7  =  '577  D. 

'  It  is  evident,  therefore,  that  a  dia- 
phraain  10  in.  in  diameter  is  necessary  fo 
equal  a  ifiston  of  5?  in.  dianiet<>r.   It  must 


Grindstones  .vnd   Pulpstones  m.\de  in  t 
The  output  of  grindstones  and  pulpstones  in 
United  States  in  1921   amounted  lo  20.340 
valued  at  1.227.322  dels.       This  was  a  dec 
from  the  output  in  1920  of  over  50  per  ^'t"' 
quantity  and  of  28  per  cent  in  value.     The  g 
stones  produced  amounted   to   1G.310  short 
valued  at  477.2,")9  dols..  a  decrease  of  03  per 
ouantitv  and  CI  per  c^-nt  in  va'ue.    The  e.\por 
grindstones  were  valued  at  281,976  dols,.  as  ag 
124.322  dols.  in  1920. 
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I  RELATIVE  CAPACITY  OF 
LEATHER  BELTS. 


J  jcTESTiON  of  importance  in  the  application 
iil  use  of  belting  in  power  transmission  is 
\\  t  of  the  relative  values  of  belts  of  different 
i^;ths,  operating  under  the  same  conditions. 

ViU  a  4-in.  belt  transmit  twice  as  much 
]!  rer  as  a  2-in.,  or  will  a  3-in.  belt  transmit 
if  as  much  as  a  6-in.  ? 
!ii  an  effort  to  settle  this 
(  isfcion  authoritatively,  Mr.  R. 
;  Jones,  of  the  Leather  Belting 
[change  Foundation  at  Cornell 
'  iversity,  took  a  6-in.  single 
:i  iherbelt,  first  quality,  weighing 
'  5  oz.  per  square  foot,  measuring 
pictly  6-05  in.  in  width  and 
1 0  in.  in  thickness,  before 
'ting.  This  belt  was  placed 
(.  the  testing  machine  and  run 
I  ier  a  slow-running  tension  of 
:Ib.  per  inch  of  width  until  it 
■;Sed  to  show  improvement. 
I  e  test  was  started  August  29, 
and  the  belt  ran  until 
jotember  10,  when  the  motor 
I'.aamometer  was  shut  down  for 
I  lairs,  and  on  the  completion  of 
^!se  repairs  some  more  pressing 
I  rk  intervened  so  that  work  on 
•  s  belt  was  not  resumed  until 

ivember  29. 

Irhe    progress    of    this  belt 
I'rards  high  efficiency  is  made 
apparent    in    Mr.  Jones' 
)ort,  and  from  this  is  compiled 
, ;  following  table  : — 

|f  After  Horse  power 

'  unning  transmitted. 

hours  ....  22 

H     „    31 
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same  slippage  in  4H  hours,  with  a  reserve 
capacity  of  practically  50  per  cent  in  case 
of  accident. 

After  carefully  recording  the  performances 
of  this  6-in.  belt,  Mr.  Jones  reduced  it  to 
a  width  of  5  in.  by  cutting  a  1-in.  strip  from 
one  side,  again  carefully  recordirg  its 
performance,  then  to  4  in.  by  cutting  a 
1-in.  strip  from  the  opposite  side,  and  so  on, 


on 


all 


35 
44 
49 
56 


(Here  an  interval  of  82 
fter  running  59  hrs.  60 


Slip, 
per  cent. 
2 
2 
2 
2 
2 
2 

days.) 
2 


I  This  belt  eventually  reached 
I  h.p.  at  a  slippage  of  2-6  per 
nt,  and  82  h.p.  at  a  slippage 
I  3-2  per  cent.  At  a  slippage 
•  3-4  per  cent  it  increased  in 

msmission  from  61  to  82  h.p., 
^  increase  which  Mr.  Jones 
l:ributed  to  the  additional  12 
»urs  running  in,  and  not  to  the 
Lit  or  idleness  due  to  the  in- 

Tuption  in  the  work. 

1^ Working  in  "  Feature 
^  Emphasised. 

Aside  from  the  lessons  of  this 
'it,  it  is  instructive  to  study  the  performance 
'  this  particular  belt.    It  illustrates  the  time 
juhed  to  get  a  leather  belt  to  a  point 
lere  it  will  perform  its  allotted  task,  and 
iio  the  very  complete  manner  in  which 
will  do  its  duty  after  this  time  has  elapsed, 
d  the  enormous  capacity  for  overload. 
In  this  case  the  scheduled  load  for  this 
[  It,  at  the  speed  and  tension  under  which 
was  running  and  under  the  condition  of 
/nning  horizontally  and   pullmg   on  the 
•ttorn,  is  about  39  h.p.  (dependent  upon 
,  e  table  used,  or  the  method  of  computation), 
iplying  a  working  slippage  of  about  1^  per 
int.    This  belt  reached  this  point  after 


particu  la  r  te  sting  carefully  the  several  widths  of 
5,  4,  3,  2,  and  1-in.  belts,  with  the  results 
illustrated  in  the  accompanying  chart,  and 
fully  elaborated  in  the  following  table  : — 

H.P.    H.P.    H.P.    H.P.    H.P.  H.P. 
2  in. 

wide. 


9 


at  the  narrower  widths  are  better  and  give 
smoother  curves,  because  the  machine  is 
carrying  a  smaller  load  in  proportion  to  its 
size.  These  curves  are  all  about  evenly 
spaced  on  the  paper,  especially  those  from 
4  in.  down,  and  they  indicate  a  proportionate 
decrease  of  capacity  for  each  decrease  in 
width.  A  slight  upward  tilt  can  be  noticed 
of  them,  especially  those  of  the 
narrower  widths.  Thus,  up  to 
1-5  per  cent  slip,  on  the  5-rn.  and 
6-in.  curves,  and  up  to  2  per 
cent  slip  in  the  others,  the  sUp 
does  not  increase  quite  so  fast 
as  the  horse  power. 

Depending  on  the  theory, 
which  we  assume  is  correct,  this 
upward  tilt  can  be  attributed 
to  an  increase  in  the  arc  of 
contact,  due  to  sag  of  the  top 
side,  to  slip  coefficient  of  friction 
variation,  or  to  pure  creep.  If 
our  creep  theory  is  correct,  such 
an  upv.ard  curvature  is  to  be 
expected  because  the  stress 
strain  relation  curves  upward, 
so  that  the  amount  of  stretch 
from  a  low  to  a  high  tension 
grows  less  in  proportion  to  the 
difference  between  the  tensions, 
as  we  increase  the  difference 
between   these  tensions.    .    .  . 

In  designing  a  belt  drive,  we 
would  asf5ume  a  slip  of  less 
than  1 1  per  cent,  so  that  for  aU 
practical  purposes  this  experi- 
ment proves  that  up  to  6  in.  at 
least,  and  probably  up  to  any 
width,  the  horse  power  increases 
directly  in  proportion  to  the 
width. 

Commenting  on  this  report, 
Belting  points  out  that  this 
investigation  emphasises  one 
important  point,  one  which  has 
frequently  before  been  urged,  but 
one  whose  advantages  are  made 
peculiarly  apparent  as  a  result 
of  this  series  of  experiments, 
viz.  :  The  facility  with  which  a 
leather  belt  ma}^  be  stripped 
into  other  sizes,  without  injury 
to  the  wearing  qualities  of  the 
belt,  and  preserving  its  original 
proportion  of  transmission  quali- 
ties. Each  fraction  of  the  original 
belt  is  complete  in  itself,  capable 
of  carrying  its  fuU  proportion  of 
load,  and  without  any  sacrifice 
of  its  possible  length  of  life.  Mr. 
Jones'  experiments  have  proven 
is  no  sacrifice    of  efficiency  in 


that  there 
stripping  leather  belts. 


Slip, 
per  cent. 
•5 
10 

1-  5 
20 

2-  5 
30 


1  in. 
wide. 
2-3 
4-7 
7-6 
10-6 
13-6 
160 


10-5 
15-9 
21-4 
26-6 
29-9 


3  in. 
wide. 
8-5 
160 
23-7 
321 
40-9 
43-3 


4  in. 
wide. 
11-9 
21-9 
32-5 
43-6 
53-4 
59-3 


o  in. 
wide. 
15-6 
28-1 
410 
52-4 
63-2 
68-9 


6  in. 
wide. 
181 
33-6 
50-9 
63-5 
71-6 
820 


hours  and  went  further  to  50  h.p.  at  the 


Summary  of  Mr.  Jones'  Report. 

Of  these  results  Mr.  Jones  says  :  The  chart 
PT-71  shows  the  horse  power  slip  curves 
obtained  at  width  from  6  in.  to  1  in.  Tests 


Coal-cutting  Machine. — A  new  type  of  coal- 
cutting  machine  is  arousing  considerable  interest  in 
the  coal  trade.  It  is  claimed  that  the  machine  will 
cut  more  yards  per  shift  than  the  old  style  of  ''  iron 
man,"  while  it  niso  overcomes  two  of  the  greatest 
objections  which  tlic  miners  have  against  the  more 
general  use  of  min  liaiiical  coal-cutters — the  produc- 
tion of  much  noise  and  dust.  The  new  machine 
works  without  noise,  and  makes  practically  no  dust 
at  all,  thus  greatly  increasing  the  safety  of  the  men 
working  in  its  vicinity.  The  absence  cf  noise  will 
make  it  possible  to  hear  even  the  faintest  of  rumbles 
which  invariably  precede  a  fall  of  roof,  while, 
since  coal  dust  is  very  explosive,  the  elimination  of 
dust  will  greatly  lessen  the  probnbility  of  explosions. 
If  the  present  trials  end  satisfactorily  it  may  mean 
a  revolution  in  coal  production, 
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Heat  Losses  from  Wrou^ 

^ht-iron  Pi 

 :  1  _J 

pe.* 

By  R.  H.  HEILMAN. 

Bare-Pipe  Heat  Losses. 

Manufacturers  of  pipe  coverings  often  are 
required  to  guarantee  that  the  appHcation 
of  a  specified  heat-insulating  covering  will 
effect  a  certain  percentage  saving  of  the  heat 
which  would  be  lost  entirely  from  a  bare  pipe. 
Since  the  bare-pipe  loss  is  the  100  per  cent 
value  against  which  the  losses  from  the 
covered  pipe  must  be  compared,  it  is  essential 
that  the  loss  from  the  bare  pipe  should  be 
l^nown  accurately. 

Many  investigators  have  studied  the  hea* 
losses  from  bare  pipes.  Perhaps  the  most 
noteworthy  of  these  experimentalists  was 
the  French  physicist  Peclet.  Paulding,  in 
his  book  on  •  Steam  in  Covered  and  Bare 
Pipes  "  has  worked  out  the  theory  of  heat 
losses  from  bare  pipes  in  the  light  of  the 
researches  of  Peclet.  However,  the  findings 
of  later  investigators  do  not  support  the 
results  given  by  Paulding.  Owing  to  the 
fact  that  Peclet's  experiments  were  con- 
ducted at  very  low  temperatures,  while 
subsequent  investigators  confined  themselves 
mostly  to  one  pipe  size  only,  the  Mellon 
Institute  deemed  it  advisable  to  carry  on  the 
research  to  higher  temperatures  and  to 
pipes  of  various  sizes. 

The  method  of  testing  was  iwactically  the 
same  as  that  described  by  G.  D.  Bagley 
in  his  paper  on  "Conversion  of  Heat  Losses 
from  Pipes  and  Boilers,"'  presented  before 
the  Society  in  1918,  except  that  the  pipe- 
covering  tester  had  been  improved.  A 
Leeds  and  Northrup  type  K  potentiometer 
was  substituted  for  the  milli-voltmeter,  and 
a  General  Electric  saturated-core-tj^pe  voltage 
regulator  and  smaller  thermocouples  were 
added. 

A  1  in.  pipe  was  selected  for  test  at  the 
higher  temperatures,  as  the  relatively  small 
amount  of  heat  loss  from  a  1  in.  jiipe  could 
not  greatly  affect  the  room  temperature. 
This  pipe  was  run  up  to  a  temperature  of 
800  deg.  Fall.  The  average  room  temjiera- 
ture  throughout  this  test  was  81  deg.  Fah. 
and  the  temperature  did  not  vary  more  than 
1-8  deg.  Fah.  during  its  progress. 

When  the  emissivity  coefficient  is  plotted 
against  the  heat  loss,  it  is  found  that  the 
curve  obtained  is  not  a  straight  line,  but 
falls  off  at  the  higher  temperatures.  This 
means  that  the  heat  loss  from  a  bare  pipe 
does  not  increase  as  rapidly  at  the  higher 
temperatures  as  would  be  anticipated.  A 
possible  explanation  for  this  condition  is 
that  the  convection  loss  at  the  higher  tempera- 
tures does  not  increase  as  rapidly  as  at  the 
lower  temperatures. 

The  first  test  on  the  1  in.  pipe  was  checked 
by  a  second  test  on  another  1  in.  pipe  and 
both  tests  corresponded  exactly  at  the  higher 
temperatures. 

The  location  of  the  curve  for  the  Sin.  aiul 
the  10  in.  pipes  was  obtained  by  experiment 
at  the  lower  temperatures,  as  indicated  by 
the  solid  lines  in  Fig.  1.  The  values  for  the 
higher  temperatures  are  the  result  of  ex- 

*  Paper  presented  at  the  Spring  Meeting,  Atlanta, 
fia.,  May  8  to  11,  1922,  of  The  American  Society  of 
Mechanical  Engineers. 


tending  the  curves  ^jarailel  to  the  curve 
obtained  for  the  1  in.  pipe.  This  procedure 
was  necessary  because  of  the  fact  that  the 
larger  pi])es  could  not  be  raised  to  the  higher 
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temperatures  without  raising  considerably 
the  temperature  of  the  room.  Tests  are 
now  in  progress  to  ascertain  the  loss  from 
vertical  iron  pipes,  and  the  results  will  be 
reported  later. 

Theory  of  Heat  Loss  from  Insulated 
Pipes. 

In  order  to  calculate  the  loss  of  heat  from 
an  insulated  pipe  or  boiler,  it  is  necessary 
to  know  the  total  temperature  drop  from  the 
pipe  to  the  surrounding  air  ;  and  to  enable 
one  to  make  accurate  calculations  it  is 
required  that  the  component  temperature 
drops  be  knoAvn.  The  total  temperature 
drop  from  the  steam  inside  a  pipe  to  the 
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Temoeroture  Drop  to  Room,  Deq.  Fchr 

Fig.  2. — Temperature  Diop  from  cuter  surface  of  pipe 
to  inner  surface  of  covei'ing. 

outer  air  can  be  considered  as  made  uj)  of 
four  com])onent.s,  as  follows  : — 

(a)  Drop  from  steam  to  the  outer  sui  face 
of  the  pipe. 

(6)  Drop  from  outside  surface  of  the 
])ipe  to  inside  surface  of  the  insulation. 

(c)  Drop  from  the  inside  surface  of  the 
insulation  to  the  outside  surface  of  the 
insulation. 

(d)  Drop  fr<jm  outside  surface  of  the 
insulation  to  the  surroimding  air. 

The  tem23erature  drop  from  the  steam  to 
the  outer  surface  of  the  pipe  depends  upon 


the  resistance  to  heat  flow  offered  by  .e 
film  at  the  inner  surface  and  the  resistare 
offered  by  the  iron  wall  of  the  pipe,  lis 
combined  resistance  is  very  low,  owin<i  o 
the  high  conductivity  of  the  iron  and  e 
relatively  high  conductivity  of  the  mpt 
film.    Consequently  the  temperature  dp 
is  very  low.    No  attempt  has  been  made 
measure  the  above  temperature  drop  in  1 
investigation,  as  it  was  considered  to  1  c 
small  as  to  be  negligible. 

The  temperature  drop  from  the  outs^le 
surface  of  pipe  to  the  inner  surface  of  le 
insulation  depends  upon  the  resistanci'|.o 
heat  flow  ofi^ered  by  the  air  space  bet\\ 
the  surface  of  the  pipe  and  the  inner  suif 
of  the  insulation.  The  heat  flow  which  ta'is 
place  in  this  case  is  due  to  radiation,  ci- 
duction,  and  convection.  Since  the  radiatjr 
increases  as  the  fourth  jJower  of  the  absolve 
temperature  difference,  it  is  to  be  exp(c|d 
that  the  temperature  drop  would  tend  jo 
decrease  at  the  higher  temperatures. 

The   temperature   drop   from   the  i)ii!r 
surface  of  the  pipe  to  the  inner  surfa<  e 
the  covering  for  1-in.,  3-in.,  and  10-in.  jie 
is  shown  in  Fig.  2.    These  curves  show  tit 
the  temperature  drop  increases  as  the  \\e 
diameter  decreases.    A  test  was  also  )n 
on  a  3-in.  pipe  with  an  air  space  of  1-2 
between  the  surface  of  the  pipe  and 
insulation.     By  comparin.g  this  curve  v 
the  curve  for  an  air  space  of  0-1  in.,  i 
observed  that  the  temperature  drop  fo 
1-2-in.  air  space  is  only  a  few  degrees  a: 
than  for  an  air  space  of  0-1  in.  Thi 
probably  due  to  the  fact  that  for  air  s]) 
much  greater  than  0-2  in.  convection  curn 
are  increased,  thus  causing  an  increase 
heat  loss. 

Since  the  flow  of  the  heat  is  directly  ] 
jiortional  to  the  cross-sectional  area, 
inversely  proportional  to  the  length  of 
]3ath,  it  is  obvious  that  the  presence  ( 
1-2-in.  air  space  between  the  surface  of 
3-in.  pipe  and  the  inner  surface  of  the  iris 
tion  will  cause  an  increase  in  the  total  aino 
of  heat  lost  from  the  surface  of  the  \ 
provided,  of  course,  the  air  space  is  nol 
good  an  insulator  as  the  covering  iti 
In  this  case  the  insulating  value  of  c 
mercial  coverings  is  many  times  greater  t 
the  insulatiiig  value  of  the  air  space. 

The  results  of  this  test  show  that  an 
space  of  over  0-25  in.  is  of  little  use  as 
insulator  on  flat  surfaces  at  high  temperati 
and  tliat  this  air  space  is  of  little  vahu 
a  protection  to  the  covermg  from  the  cff 
of  the  high  temperatures.    This  test 
demonstrates  that  coverings  should  be  1 
as  close  as  possible  to  cylindrical  surfa[8, 
because  the  insertion  of  an  air  space 
npproxintately  0-1  in.  between  the  pii^e 
insulation  actually  increases  tlie  overall  1 
An  exanxination  of  Fig.  2  sliows  that  |ie 
temperature  dro])  for  a  0-1 -in.  air  spac 
a]iproximately  equal  to  that  for  0-1  in 
commercial  insulations,  so  that  this  tein]i|ft' 
tnre  drop  can  be  neglected  in  calculat 
and  the  pipe  covering  considered  as  fit  |ig 
close  to  the  pipe  w  ith  the  pijie  tempera 
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the  temi)erature  at  the;  oiitei'  surface 
i  he  covering  as  the  temperatures  bounding 
i*  covering. 

j  'he  temperature  droj)  from  the  inside 
ijjface  of  the  insuhicion  to  the  outside 
l)!ace  of  the  insuh\tion  depends  upon  the 
'instance  to  heat  flo\\'  offered  by  the  in.su- 
i,  on  itself.  Heat  is  transmitted  through 
t  insulation  by  means  of  radiatio)\,  eon- 
:(■  tion,  and  convection.  The  relative  amount 
I  'ach  of  these  three  factors  depends  entirely 
ijim  the  construction  of  the  insulating 
I'teripl. 

I  ."'he  amount  of  heat  transmitted  through 
!  insulation  and  the  temperature  drop 
fm  the  inner  to  the  outer  sui  fpce  determine 
fat  is  generally  called  the  absolute  con- 
[j;tivity  of  the  insidation.  However,  this 
J  ■«  not  give  the  ttue  absolute  conductivity 
pthe  insulation,  but  gi\-es  what  may  be 
Ijied  the  niean  absolute  conductivity.  The 
te  absolute  conductivity  for  an  insulating 
irterial  say  1  in.  in  thickness,  can  be 
iCresented  by  a  curve.  The  absolute  con- 
I  'tivity  for  a  given  material  increases  as 
temperature  increases,  and  therefore  the 
i|fi;olute  conductivity  curve  depends  upon 
•j'  thickness  of  the  covering  and  also  upon 
|j;  curvature  of  the  covering. 
-The  di'op  temp.  raturc.  or  the  temperature- 
.1  dient  curve  through  tlie  insulation,  then 
-)ends  upon  the  thickness  of  the  covering 
Jri  the  curvature.  Tn  a  cylindrical  covering 
'\.  resistance  to  heat  flow  diminishes  as 
ji  outer  surface  is  a])proaehed,  the  tempera- 
te di'op  becomes  less,  and  the  gradient 
"ve  is  bowed  downward  if  the  curvature 
i  ne  is  taken  into  consideration.  However, 
y.  absolute  conductivity  decreases  as  the 
l,jer  surface  is  neared,  with  a  consequent 
sving  up  of  the  gradient  curve,  and  the 
3  tend  to  counteract  each  other,  so  that 
}  temperature  gi'adient  curve  ma;^-  be 
]ived  either  u])  or  down  or  be  a  straight 
,3.  depending  upon  the  curvature  of  the 
'inder.  The  tem])Prature-gradient  curve 
|,;  a  fiat  surface  should  bow  up. 
I  [t  is  highly  desirable  that  tests  should  be 
jjiducted  on  commercial  steam-pipe  cover- 
j.;s  of  different  thickness  and  at  different 
jluperatures,  in  order  to  obtain  mean 
j  solute  conductivity  curves  for  the  different 
f  ickness. 

I  The  temperature   drop   from   the  (niter 
jj'face  of  the  insulation  to  the  sui'rounding 
j  depends  upon  the  amount  of  heat  emitted 
*  radiation  and  air  contact.    This  in  turn 
[dependent  upon  the  nature  of  the  surface 
I  the  body,  the  shape  of  the  body,  the  excess 
^  its  temperature  over  that  of  objects  to 
jiich  radiation  takes  place,  and  the  absolute 
i  ue  of  the  temperature  of  these  ))odies. 
''  mniercial  steam-pipe  coverings  ar<-  invari- 
y  covered  with  a  canvas  jacket.  From 
;  above-mentioned  facts  it  is  obvious  that 
loss  from  a  canvas  suifncc  at  a  given 
nperature  is  independent  of  what  is  under 
5  canvas,  so  that,  if  the  canvas-loss  law 
1  be  ascertained,  this  law  may  be  ap)ilied 
the  loss  from  steam-piiK'  coverings,  and 
.IS  the  temperature  of  the  outer  surface 
the  insulation  can  be  determined.  In 
^tking  calculations  of  heat  loss  through  an 
I  ulation,  it  is  absolutely  necessary  to  know 
}  temperatures  at    tlie    innei'  and  outer 
rfaces. 

Peelet  made  a  careful  study  of  the  heat 
issivity  from  various  surfaces,  canvas 
'faces  included.    As  mentioned.  iiowcNcr. 
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his  experiments  were  conducted  at  relatively 
low  temperatures.  McMillan  made  a  study 
of  the  heat  emissivity  from  a  canvas  surface 
in  his  study  of  commercial  steam-pipe 
coverings,  but  he  confined  his  experiments 
to  one  pi])e  size  onlj'. 

.Since  McMillan's  canvas-surface-loss  curve 
was  obtained  from  experiments  on  one  pipe 
size  only,  this  curve  can  be  used  in  making 
calculations  on  coverings  of  a  diameter 
approximately  the  diameter  of  the  coverings 
tested.  In  order  to  be  able  to  calculate 
the  loss  of  heat  from  pipe  coverings  of  any 
diameter,  it  has  been  necessary  to  obtain 
the  canvas-surface-loss  curves  for  various 
diameters.  Accordingly,  coverings  were  tested 
on  the  1-in.,  3-in.,  and  10-in.  pipes  used  in 
determining  the  bare-pijie  losses.  The  average 
outer  dianu'ters  of  the  coverings  used  were 
.'M  in..  D-oin.,  and  17-2  in.  The  results  of 
these  tests  are  shown  in  Fig.  3. 

In  order  to  simplify  the  calculations 
necessary  to  determine  the  loss  of  heat 
through  coverings  of  various  diameters,  the 


Heod  Low.  Btu  per  Sq  F>  Canvoi  Surface  per  Hour 

\'lO.  3. —  Cauvas  Sui  fuce  Lvhh  Curves. 

equations  of  the  three  curves  shown  in 
Fig.  3  have  been  derived.  In  these 
equation.s— 

T,j  =  temperature     difference  between 

canvas  surface  and  room,  degrees 

Fahrenheit, 
h    =  total  British  thermal  units  loss  ])er 

hour  per  square  foot  of  canvas 

surface. 

/>  =  outer  surface  diameter,  inches. 

_  272.5/. 
^ ~ -+- 456-r,  •        •  ^  '^ 

_  272-5  h 
'■'-^+368     •  ■ 

272-5  A 

'  ,1  —' 


3- 1  in.  diameter 


'.••.")  in,  diameter 


17-2  in.  diameter 


/1+328-4     ■  ■ 

These  equations  can  be  combined  to  give 
the  general  eqxiation — 

272-5  h 


h  + 
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under  the  canvas  is  reached  when  the 
temperature  of  the  thermocouple  wires  a 
short  distance  from  the  junction  is  the  same 
as  the  temperature  at  the  junction.  When 
this  condition  is  reached,  there  is  no  flow 
i^f  heat  from  the  junction  to  the  wires,  and 
consetiuently  no  lowering  of  the  junction 
temperature. 


w  hich  is  approximately  accurate  foi'  diameters 
up  to  2  ft.  It  is  believed  that  these  curves 
are  fairly  accurate,  inasmuch  as  they  were 
obtained  from  the  results  of  numerous  tests 
on  different  materials. 

Thermocouples  were  used  in  determining 
the  canvas  temperatures.  During  this  in- 
vestigation it  was  found  that  the  couple, 
when  just  inserted  under  the  canvas,  would 
invariably  read  low.  This  difficulty  was 
overcome  by  inserting  it  under  the  canvas 
for  a  distance  of  several  inches,  this  distance 
(ie))ciiding  ujxm  the  size  of  the  couple  and 
the  tem])er;\ture  of  the  covering.  Kroni  a 
tlieoretical  consideration  of  the  question,  it 
can  be  shown  that  the  minimum  distance 
to  which   the  tberjuocouple  can  be  placed 


TEACHING  INDUSTRIAL 
PROCESSES. 

iSpeaking  oli  the  subject  of  training  in 
indiistiial  movements  and  processe,s, 
i&cently,  iii  Manckester,  Professor  Pear 
said  it  was  important  to  co])sider  the 
psyeliological  tyT)e  of  person  to  ])e  taught . 
rhere  were  two  very  important  types  to 
be  considered.  There  wei-e  people  who 
had  what  might  be  called  tlie  musculai- 
memory — peojjle  who,  seeing  a  movement, 
felt  tlie  impulse  of  it  in  their  own  muscles 
and  remembered  it.  There  were  others 
w  ho  might  be  called  visualisers,  who  could 
not  learn  and  remember  in  this  muscular 
sense,  bnt  who,  seeing  the  movement  illus- 
I rated  in  a  picture  or  diagiam,  could 
lealise  it  in  a  flash.  He  believed  ihat  the 
kinematograpli,  if  the  photogiaphs  were 
good,  would  be  very  useful  in  teaching 
industrial  processes,  and  he  saw  no  reason 
why  its  use  to  this  end  should  not  l)e 
develoi)ed  nuicli  further  than  it  had  l)een. 
The  retarded  kineina,  which  had  been 
called  the  niaguiffer  of  time,  might  be  so 
ap])]ied.  It  could  settle  all  kinds  of 
motion  problems — such,  foi-  instance,  as 
the  x>i'oblem  Avhetker  a  particular  golfer 
moved  his  head  at  a  particular  time.  Then 
there  was  the  method  of  the  growing-  dia- 
gram or  growing-  picture.  He  had  not 
seen  if  used  in  industry,  but  he  tliought 
it  could  be  used  in  many  Avays.  Indeed, 
it  was  j)robable  that  the  universities  would 
eventually  teach  a  good  many  things  by 
these  means. 

Another    very    im])ortant   subject  for 
study  was  the  development  of  muscular 
skill.     It  was   known    that    the  average 
person,  in   learning-  some   movement — it 
might  be  in  a  game  or  in  playing-  the  piano 
— did  very  well  at  fii-st.    This  was  often 
called     the     "beginner's    luck."  His 
piogiess,  plotted  in  a  curve,  would  show 
a  rapid  rise,  and  then  a  flat.  Presently 
the  curve  would  rise    again,    and  there 
would  be  another  flat  or  plateau,  and  so 
the  i)rocess  went  on.     Most  people  threw 
up  their  effort  at  the  first  plateau.  These 
])fa,leaux  were  quite  natural.    The  thing-  to 
discover  was  what  got  the  learner  oft'  them. 
Theie  were  several  Iheoi-ies  put  forwaid 
to  explain  these  plateaux.      (3ne  was  that 
the  first  jjlateau  came  when  the  old  habits, 
dropped  in  the  interest  and  excitement  of 
the  new  venture,   began   to   return.  A 
second  theory  was  that  the  learner  got  oft' 
very  often  by  a  change  of  teacher  or  a 
chajiige  ill  teat-hing  that  started   him  on 
the  work  from  an  entirely  new  standpoint. 
The  third  theory  was  that  there  went  on  a 
process    of    integration   by   which  part 
habits  bei-ame  whole  ones — by  which,  foi- 
instance, typing  the  word  "  that  "  became, 
not  the  striking  of  four  letters,    but  a 
jirocess  of  stiiking  one   combination  of 
four  letters,  oi-  playing  (•erlain  runs  on  the 
(liana  ceased  to  be  a  striking-  ut  individual 
notes  but  the  playing  of  definite  gi-oups  of 
notes  as  single  figures. 
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A  Weekly  Record. 


Weish  Tiripista  Trade. 

A  scheme  was  afoot  a  slioil  time  ago  on 
the  Swansea  Metal  Exchange  to  ijreveut 
undercntting  in  the  Welsh  tinplate  trade, 
but  was  not  carried  through,  the  idea 
being  to  regulate  the  output  by  means  of  a 
pooling  arrangement.  This  arrangement, 
however,  fell  through,  but  a  similar  pro- 
ject has  now  been  revived  and  agreed  upon 
between  tinplate  manufacturers  on  a  cou- 
tribiutory  basis,  which  is  hoped  will 
stabilise  the  industry  and  prevent  under- 
cutting. 

Derbyshire  Pits  Gtosing. 

The  workers  at  Oxcroft  Colliery,  Dei'by- 
sliire,  have  received  notices  that  their 
engagements  will  cease  on  June  3,  as  the 
owners  cannot  work  the  pit  on  the  present 
basis  owing  to  working  costs  preventing 
them  getting  orders  on  the  open  market. 
It  is  thought  that  this  example  may  be 
followed  at  Barlborough  Collieries,  and 
the  workers  will  be  asked  to  accept  a  TJ 
per  cent  all-round  reduction.  As  the 
Derbyshire  Miners'  Association  state  that 
they  will  not  be  able  to  continue  out-of- 
work  payments  after  next  week,  there  is 
little  possibility  of  any  reasonable  pro- 
])osal  by  the  own(>rs  being  rejected. 

Railways  and  Read  Transport. 

Slow  progress  is  being  made  with  the 
Railway  Group  Bill,  and  the  Commons 
Committee  have  decided  that  instead  of 
adjourniug  until  June  20,  as  was  intended, 
they  will  resume  consideration  on  June 
12.  The  case  for  the  promoters  has  now 
been  closed,  and  the  case  on  behalf  of  the 
London  Chamlier  of  Commerce  was  opened 
last  week. 

Of  all  the  chambers  of  commerce  whicli 
had  petitioned  against  the  Bill,  the 
London  Chamber  was  the  only  one  Avhicli 
was  represented  by  counsel.  Their  co)!- 
tention  was  that  there  was  no  precedent 
for  statutory  undertakeis  already  control- 
ling a  monopoly  entering  the  lists  in  com- 
petition with  others  who  had  no  monopoly 
and  were  even  competing  with  tliemselves. 

The  chairman  (Mr.  Guinness)  suggested 
there  was  the  existing  analogy  of  railways 
and  canals. 

Counsel  did  not  admit  the  analogy  on 
the  ground  that  the  raihvay-owned  canals 
were  not  in  the  same  district  as  the 
privately-owned  canals.  He  invited  the 
committee  to  remember  that  as  a  nile 
J^vrliament  had  not  conferied  upon  a  gas 
company  statutory  powers  to  provide 
electric'  lighting,  evidently  considering 
that  one  company  should  not  have  both 
powers.  It  was  inopj)ortune,  lie  sub- 
mitted, to  grant  the  proposed  power  in 
view  of  the  recent  alterations,  under  the 
Eailways  Act  of  1921,  in  the  management 
of  railways  and  the  charging  of  rates. 
Counsel  suggested  that  the  reason  the . 
companies  had  lost  so  much  traffic  to  road 
liauliers  was  that  their  classification  for 
short  distance  traffic  made  the  rates  too 
high.  This  was  a  mistake  which  the 
co7n])anies  could  remedy  by_  the  re- 
arrangement of  rates  now  being  made 
Ijy  the  railway  rates  Iribnnal.  The 
railway   companies    ought    to   be  made 


to  cut  down  their  charges.  What  they 
were  actually  seeking  to  do  was  to  main- 
tain their  high  rates  and  go  on  to  the 
roads  and  compete  with  other  people. 
They  .should  not  be  ;ilh)\\tMl  to  knock  out 
the  man  who  was  carjAing  traffic  at  a 
ioM'er  rate. 

The  case  for  the  Federation  of  British 
Industries  Avas  then  opened,  the  first 
witness  being  Major-General  Long, 
formerly  Director  of  Transport,  and  now 
one  of  the  diiectors  of  Lever  Bros. 
Speaking  for  the  federation  and  other 
organisations,  he  ex])ressed  the  view  that 
the  granting  of  these  powers  to  the  rail- 
way companies  would  not  be  in  the  |>u!!li( 
interest.  The  safeguards  were  not  ellci  - 
tive.  In  his  opinion,  though  the  small 
man  with  one  or  two  vehicles  might  be 
able  to  carry  on,  the  road  transport 
agencies  would  have  to  go  out  of  business. 

Reduced  Dock  Dues. 

]'\)r  some  time  past  the  l*'ederation  of 
]?ritish  Industries  have  been  pressing  for 
a  reduction  in  dues  and  charges  at  certain 
ports  and  docks,  and  the  Railway  Clear- 
ing House  now  state  that  the  dock- 
owning  railway  companies  have  agreed  to 
bring  the  foilowing  modifications  into 
Dperation  on  June  1. 

At  South  Wales  and  Bristol  Channel 
ports  and  North-east  Coast  and  Humber 
ports  the  tonnage  rates  on  vessels  (i.e., 
dock  and  harbour  dues  on  ships),  excluding 
(lock  rent,  will  be  100  per  cent  over  those 
in  operation  at  December  31,  1913. 

At  West  Coast  ports  (Fleetwood. 
Garston,  Hey  sham  and  Widnes)  they  will 
he  125  per  cent  over  those  in  operation 
at  Decembei'  31,  1913. 

The  tonnage  rate  at  South  Wales  and 
Biisiol  Chaiuicl  ports  on  vessels  taking 
bunkers  only  to  foreign  ports  will  remain 
at  10  per  coit  net  register  ton. 

Electrical  Workers'  Wages. 

Under  the  four  monthly  adjustments  in 
accordance  with  the  National  agreement 
between  the  Federated  Electrical  Associa- 
tion and  the  Electrical  Trades  Union, 
wages  in  the  electrical  contracting  indus- 
try, owing  to  the  fall  in  the  cost  of  living, 
are  to  be  reduced  22  per  cent. 

The  effect  will  be  from  the  second  pay- 
day in  June.  The  following  hourlj-  rates 
of  pav  will  apply  until  the  beginning  of 
()ct(dier:  (irrade'  A,  Is.  ll^d. ;  grade  B, 
Is.  9d. ;  grade  C,  Is.  7*d. ;  Grade  D,  Is.  (id. 

Electric  Service  on  Liners. 

'l'h("  Tise  of  clectricily  on  liners  has  been 
(effectively  exemplified  by  the  new  White 
Star  liner  l*Hlsl)urgh  during  her  lecent 
trial. 

With  the  exception  of  the  motive  power 
I'etiuiied  to  drive  the  vessel,  which  is 
steam,  generated  by  oil-fired  furnaces,  the 
energy  for  all  purposes  is  deiived  frou: 
electiic  dynamos.  The  navigating  and 
steei'ing  gear  is  controlled  by  electric-ity, 
the  watertight  automat  ically-moved 
l)ulkheads  are  worked  by  electricity,  the 
c  argo  plant  is  operated  by  the  same  force, 
and  the  entire  cooking  arrangements 
both  for  passengers  and  crew,  are  carried 


cut  hy  electricity.  The  Pittshu 
electric  cooking  installation  is  tlu'  hi 
iin  anv  liner  in  the  Avoild. 

The     Pittsburgh,    built    hy  M. 
Harland  &  Wolft'.  has  a  register  of  1' 
tons,  and  is  the  largest  two-class  lim 
the  Atlantic.    She  will  carry  GOD  i 
]>assenge]s  aiid    over  1,700    third  i 
(renerally  speaking,  in  design  and 
respects,  she  is  a  sister  to  the  Regir 
tlie  White  Star-Dominion  service, 
her   ti'ials  she   developed  a   sjtced  > 
knots  ])er  hour,  but  it  is  probalih' 
will  be  exceeded  after  a  voyage  or  tA 

Women's  Engineering  Society. 

The  third  annual  meeting  ol 
W  oiuen's  Engineering  Sctciety  was  In 
London  recently,  when  the  Hon. 
Parsons  was  elected  president  of  tin 
stitution.  The  report  stated  thai 
society  is  progressing  very  well  in 
of  the  present  serious  condition  oi 
engineering  industry.  Women  engii 
have  achieved  a  marked  success,  an  I 
being  admitted  into  the  technical  in- 
tions,  where  they  are  doing  A'ahu.ble 
in  connection  with  research  and  iini- 
tions.  This  is  the  ojily  society  of  it  >  )ri 
in  the  world,  although  it  is  hoped  th  it 
will  soon  be  the  ])arent  society  of  ctSrs 
of  a  similar  nature.  In  this  direction ie 
outstanding  feature  of  the  year's  woitia.'; 
lieen  the  development  of  the  society  tim- 
tenurtional  work,  due  to  the  assist  MJe 
given  by  Mrs.  Leo  Clialoner,  whn  us 
brought  the  society  into  touch  with  wcwa 
engineers  in  France,  Holland  and  S(  r3i- 
navia.  Women  engineers  in  these  ill- 
tries  are  showing  great  interest  iu.he 
movement,  and  a  closer  co-operation  ill 
be  maintained  in  the  future.  India  bd 
America  are  also  taking  an  active  int  »t 
in  the  society's  AA'ork,  and  the  pr;i"  ''al 
help  of  the  American  tSociet;  I  oi 
Mechanical  Engineers  has  been  secun. 
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Oil-fire  Protection. 

Demonstiatious  iiavc  been  given  du|ug 
the  past  week  of  the  "  Firefoam  "  sv 
of  extinguishing  fires.      This  .systeuijifu' 
been  adopted  for  the  protection  of  si 
of  the  largest  oil-burning  liners,  aii! 
of   about   20,000    tanks   on  land, 
depends  on  the  use  of  two  liquids,  one 
and  the  other  basic,  the  mixing  of  wl 
preferably  close  to  the  fire  Avhich  ha^ 
dealt  with,  gives  rise  to  a  large  volini 
persistent   form,   charged  with  ca 
;icid  gas.  which  smothers  the  flame 
one  of  the  experiments  ])etrol  containi 
a  metal  tray' measuring  2  ft.  by  3  ft. 
was  ignited,  and    was  extinguishc( 
iibout  half  a  minute. with  the  aid  of  :i 
gallon  extinguisher.     In  another  cx 
nient  four  gallons  of  petrol  were  ]>o 
upon  the  surface  of  a  tank  containing 
gallons  of  fu(d  oil.     .    .V  length  ot 
iron     piping.     perforated  with 
holes,  was  placed  across  the  tank,  and 
( onnected   to   a   34-gallon    "  Fireto;|l 
engine.      When  th(>  fire  had  Innnljfoi 
about  20  seconds  the  engine  wa>-  put  W" 
(iperation,    and   the  flames    were  e|«>- 
L;uished  in  about  25  seconds. 
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How  Other  Industries  Stand. 


TIMBER. 

rii"  tiiabev  trade  is  gradually  iiiiprov- 
ip.  At  Liverpool  spot  trading  coutiiiTies 
!be  fairly  satisfactory  considering  that 
lOur  troixbles  connected  witli  certain  of 
•  timber  consruniug  iirdnstries  still 
.lain  to  be  seftled.  Members  of  the 
al  trade  were  ])leas(  d  to  learn  that  the 
p  joiners  had  dct  ided  to  reitni  u  to  woik 
ew  days  ago.  tliongh  other  Wdvkers  cou- 
jted  with  the  shiprepaiiiug  iiiduslry  on 
I'rseyside  luive  iH)t  yet  followed  the  lead 
'en  by  the  former  grouj)  of  employees, 
(inchester  also  leixur-  Uiat  the  demand 
maintained  on  a  satisfactf)ry  basis,  and 
iveries  ex  stock  and  ex  qnay  are  a 
j)wiug  quantity  al  j^rires  sliowing  a 
,.rgin  m  favour  (li  ^rliri^. 
Business  in  some  centres,  such  as 
^.isgoAV,  T^ewcastle  and  Bristol,  is  on  the 
■rtv  side,  owing  to  the  engineers"  dis- 
/'te.  There  was  great  satisfaction  at  the 
tlement  of  the  shipbuilding  strike,  and 
ds  anticipated  thai  (here  will  be  con- 
'erahle  business  whcu  the  I'ligineering 

■  rkers  go  back. 

■  Ihe  British  timber  tiade  is  not  in  a 
•isperous  condition.  The  largei  and 
f'lally  higdih-  profitable  orders  from  the 
j  Upbuilding  >  ards  that  useid  to  be  for- 
i  rded  aboui  this  time  of  the  year  are 
['w"  things  of  the  past  which  aie  nol  likt'l> 
i' refill  a  for  a  decade  at  least.  For 
j'ilway  ])urposes  heavy  orders  are  still 
'■hig  forwarded,  and  only  last  week  for 
'',gou  building  and  repairing  nearly  a 
!"arter-of-a-milliou   feet   were  delivered. 

is  principally  consisted  of  oak,  elm, 
i'ch,  ash  and  a  few  beech  trees. 


INGINEERINC  AND  ELECTRICAL 
{"IDUSTRIES    IN  AUSTRALASIA. 

[At  the  annual  meeting  of    the  Metal 
jiades  Employers'   Federation,  Sydney, 
ii  was    maintained    by    speakers  who 
erred  to  the  crisis  in  the  industry  thai 
!  conditions  imposed   by-   the  Federal 
bitration  Coui't  had  been  the  cause  of 
falling-off  in  trade.    The  abolition  of 
i  Court  and  a  simplificatioir  of  arbitra- 

methods  were  demanded. 
It  has  been  definitel\  decided,  stales  the 
ibart  Merc'iiry,  to  establish  the  Wlatei- 
'  chemical  works  in  Hobart,  and  it  is 
pected  that  200  h.p.  of  hydro-elecdric 
rirent  will  be  used  at  the  outset.  The 
j'Upauy  has  a  special  process    for  the 
vuufacture  of  red  oxide  of    iron,  and 
Uer  colours  are  obtaiiuMl  by  -.arying  the 
I  ctrolytic  iirocess  in  loasl  iug  and  drying. 
j-Schemes  have  been  submitted   to  the 
!|rt   Cygnet    and    Huonville  Councils, 
jibart,  for  the  installation  of  electricity 
i  an  aggregate  cost  of  £4,000. 
■The  Tasmanian  Hydro-Electric  Depait- 
i^nthas  accepted  a  tender  of  £2,378  for 
[j  erection  of  a  sub-slation  and  residence 
I  Cataract  Hill  (1  jauncesion) . 
It  is  officially  announced  thai  tlie  Yic- 
'lan    Electricity    Commission,  acting 
der  the  authority  of  the  Government 
(1  in  conjunction  with  the  Melbourne 
amways  Board,  has   bought   out  the 
•rth  Melbourne  Electric  Tramways  and 
^ghtiug  Co.  Ltd.,  the  headquarters  of 


w  hich  is  m  hjnglaiul.  The  purchase  j)rice 
IS  £100,000,  in  addition  to  £15,000  repre- 
senting repaymeni  of  exj)enditure  on  new 
capiia]  works  since  negoliatinns  were 
commenced.  The  deal  iiiii^t  l)e  suliinilted 
to  ]^a]'liament  for  ral  ific.H  ion. 

Tile  Electric  Sujiply  Committee  of  the 
.Melbourne  Cily  Council  earned  revenue 
aiiiouining  io  £35:), 440  during  1921. 
KxjiendiUire  totalled  £285.055,  and  the 
gross  profit,  £121,790,  represents  an 
increase  of  £5,000.  The  capital  expendi- 
ture for  the  year  amounted  to  £](if),919, 
which  was'  by  far  the  highest  since  the 
in'  i  piioh  (jf  the  undertaking. 

The  ]S'ew  Zealand  Public  Works  Boaitl 
is  calling  for  lenders  for  the  supply  of 
|)late  girder  spans.  Tenders  are  retiun- 
able  by  June  25,  and  specifications  may  be 
seen  at  the  lL\i;h  ( 'oni  ni  ixionci^'s  ()tHcc, 
London . 

The  iSydne\-  Harbour  rrust  Commis- 
sioners require  10  elecliic  motors  and 
starters,  tendeis  for  which  close  on  .luly  "5 
next. 

The  Hobart  Marine  Board  requires  a 
portable  electric  fruit  elevator  for  a  lociil 
]ner.  It  must  be  ca])ab]e  of  delivei  ing  a 
minimum  of  100  cases  of  fruit  per  hour 
from  steamers.  Tiie  lowest  range  foi'  the 
feeding  end  is  15  ft.  below  dock  level  of 
the  pier,  (he  feeding  arm  to  be  capable  of 
entering  the  hatchway.  The  piice  ([Uoted 
is  to  be  for  the  elevator  erected  in  jiosition 

The  Austral  Textile  Macdiine  Co.  Ltd. 
is  being  formed  in  Melbourne  with  capital 
of  £75,000,  the  objects  being  to  coiiNlruct 
in  Australia  textile  maciiineix"  from 
patents  acquired  from  J.  F.  A\'hile,  of 
Bradford. — Beuter. 


WEEKLY  OUTPUT  OF  COAL. 

We  have  btdow  the  olficial  statement  of 
the  coal  output  at  the  mines  of  Great 
Britain  for  the  four  weeks  ended  May  1-L 
For  the  week  ended  at  that  date  the  output 
was  4,915,200  tons,  as  compared  with 
4,T(i(i.()0()  Ions  in  the  previous  Aveek.  Last 
year  the  output  from  April  4  to  Tuly  4 
was  only  179,100  tons  owing  to  the  stiqi- 
j)age  of  work  at  the  mines, 

AiJiil  i-l  April  -I'.t  .\biy  i..  Jlay  13 

Districts.  Tons.  Jons.  Tons.  Tois. 

Northumberland   2IS,S0O  252,100  260,400  S.'.ri.POO 

Durham    %61,2fl0  712,!'00  721, .'iOO  (ipe,700 

Yorkshire    4&a,;t00  907,600  757,600  861,100 

Lancashire,  Cheshire, 

and  North  Wales ... .  307,300  42S,0C0  41.S,70O  3f  2.01  0 
Derby,  Nottingham  and 

Leicester   401,700  643, ',100  622.600  57(1,(100 

Stafford,  Shropshire, 

Warwick,    Worcester  220,900  3S9,500  .    373,700  3:-3,000 
South  Wales  and  Mon- 
mouthshire  6.54  300  1,081.500  902,200  1,062,100 

Other  Englisli  Districts  76,400  101.700       95,900  1^6,400 

Scotland   04U,400  042,;i00  619,000  PiiS.OOU 

Total    3,543,900   5,160,100   4,766,600   4 '.'4.5  20n 


WOBKiMiiN's  COMPENSATIOX.     A  bill  to  aniflxl  tlir 

law  of  workmen's  coin|u  iis,ii  ion  is  now  under  con- 
sideration, and  will  pMili.iliix  be  passed  W'ithin  a 
few  weeks.  Directly  tiie  J5i.ll  becomes  law  the 
Labour  Publishing  Co.  will  issue  a  precise  e,\plana- 
tion  of  the  changes,  by  the  author  of  the  2s.  6d. 
book  on  the  subject  recently  published  by  the 
company  for  insertion  in  the  book.  The  author, 
Mr.  W.  H.  Thomp.son,  has  acted  as  .solicitor  for 
unions  and  individual  workmen  '  in  a  very  large 
immber  of  cases.  The  document,  explaining  the 
new  provisions,  will  be  supplied  free  on  application, 
enclosing  stamp  for  postage,  to  all  who  have  already 
got  the  book,  and  will  be  sent  w-ith  all  copies 
bought  afterwards. 


QUERIES  AND  REPLIES. 

We  invite  our  readers  to  submit  practieal  problems 
for  solution  by  our  staff,  or  by  other  readers. 
Replies  will  be  paid  for. 


QUERIES. 

AMENDING  Broken  Oil  Stones. — Can  any  reader 
(if  the  Eiujincering  World  suggest  a  reliable  method 
for  mending  a  broken,  oil  stone?  I  had  the  luisfor 
tune  to  break  a  really  good  Turkisli  stone,  and,  as 
;i  dependable  one  is  difficult  to  obtain,  I  am  anxious 
til  repair  the  broken  one  without  deti-inient  to  its 
abrasive  quality. — (Sub.scriber. ) 

REPLIES. 

Diametrical  Pitch  AVohsis. — In  reference  to  the 
((uei'v  hy  B.  H.  for  cutting  wfjrnis  on  an  ordinary 
lathe  in  a  recent  issue  :  The  worm  required  to  be 
cut  i.s  certainly  a  very  odd  and  awkward  one  to 
find  wheels  for  in  the  ordinary  way.  It  is  very 
((uestionable  if  it  is  possible  lo  work  into  gear  any 
wlieels  which  are  supplied  in  the  usual  routine  of  4's 
•nid  o's  to  give  the  exact  ratio  tliat  is  required  for 
1  lie  gearing  of  the  spindle  to  the  leading  screw.  1 
am  assuming  that  the  worm  to  be  cut  is  a  short 


Tpe  th 


Spindle 


_    Leading  Screum 


one  from  the  sizes  given,  and  from  the  calcula- 
tions given  below  one  of  the  two  sets  of  wheels 
will  answer  the  purpose  when  geared  up.  although 
they  are  not  dead  accurate.  Special-sized  wheels 
would  have  to  be  mad«  if  very  fine  limits  arc 
required,  but  this  is  not  the  general  requirements 
for  this  kind  of  work.  From  the  usually  accepted 
formula 

Number  of  teeth 

Where  P  ^  fe-T-,   t  ■ — • — r-  ,  or 

Pitch  diameter  in  niches 

 3yUH5  

^  Circular  pitch  in.  inches' 

.    ,  3-141R 

wtj  get  pitch  —  — — 


=  •31410. 


To  use  the  lathe  formula  for  finding  gear  wheels  we 
have  : — 

Pitch  of  thread  on.  leading  screw  _  '25 
Pitch  of  thread  to  hs  cut  ~  "  -314. t> 
or  the  ratio  of  the  worm  to  be  cut  to  tlie  leading 
screw  is  as  "25  to  ''SlilG.  To  do  anything  with  these 
iigures  woiih)  be  impossible  as  far  as  wheels  go 
iniioss  we  get  whole  numbered  figures.  Multiply 
each  by  100,000  and  their  value  will  not  be  altered. 
This  would  give  us  :  - 

-'■5000 
Hi4i6 

C,';;!icel  this  down  and  we  get  ; — 
62^50 
7854 

Divide  tills  top  and  bottom  by  100  a.nd  wheels  with 
i'i'2  and  78  teeth  will  be  as  near  as  it  is  possible  to 
get.  although,  a-s  I  said  at  the  beginning,  they  are 
lint  exactly  right.  These  sized  wheels  should  be 
available;  if  not,  reduce  it  still  further  to  : — 

3125 

3927 

Divide  by  100  and  wheels  32  and  40  will  perhaps 
suit  better.  Wheels  on  the  numerator  of  the 
fraction  are  drivers,  and  in  the  denominatop  the 
driven  wheels;  or  the  wheel  on  the  numerator, 
should  bo  fixed  on  the  spindle  and  the  denominator 
wheel  on  leading  screw.  Treat  the  starling  of  the 
cuts  as  you  would  an  odd  thread.  -(R.  Keaii.) 


ENGINEERING  WORLl). 


(FROM  CORRESPONDENTS  AT  HOME  AND  ABROAD.] 


NEWCASTLE-ON-TYNE. 


(From  Our  Own  Correspondent.) 

With  tlie  Itunicli  of  tlie  steel  screw 
steamer  Min  for  the  Meicautile  Steanishi]) 
Co.,  Messrs.  Redhead  &  Sons  Ltd.,  of 
West  Dock,  South  Shields,  have  now  hiiilt 
81  vessels  for  this  same  firm.  The  local 
pig  iron  market  shows  little  signs  of  life 
inst  at  the  moment,  consumers  being  re- 
luctant to  enter  into  transactions  of  any 
magnitude  until  the  engineering-  lock-out 
is  disposed  of.  Meanwhile,  prices  are 
firmly  maintained,  with  East  Coast 
hematite  at  95s. 

Some  slight  stimulus  to  trade  may  arise 
as  a  result  of  the  decision  of  the  Norlh- 
Eastern  Railway  Co.  to  reduce  their  dock 
dues  on  vessels  in  the  river  bv  50  per  cent, 
although  this  still  leaves  them  100  per 
cent  above  pre-war  rates.  Gateshead  has 
lately  come''  intO'  the  field  as  a  rival  to 
Newcastle  for  shipping'  custom,  and  has 
secured  away  from  the  north  bank  of  the 
Tyne  the  business  of  the  Tyne-Tees 
Shipping  Co. 


SHEFFIELD. 

(From  Our  Own  Correspondent.) 

In  spite  of  all  the  black  clouds  of  the 
moment  that  have  accumulated  as  a  sequel 
to  the  engineering  lock-out,  the  evidence 
that  things  are  naturally  tending  forward 
accumulates',  and  there  is  optimism  in 
the  back  of  thini^s;  llii,s  view  is  su|)])orted 
by  the  official  .!miii;:il  of  the  Chaml)er  of 
Commerce. 

Foreign  demands  for  British  iron  and 
steel  continue  to  broaden,  it  states,  and 
there  will  be  more  trade  in  tiiiislud  steel 
and  engineering  lines  wlien  labour 
troubles  are  settled. 

A  rise  in  the  price  of  liemalite  and 
foundry  irons  is  predicted  when  the  engi- 
neering shops  get  going  again,  as  there 
are  no  stocks  at  the  steel  woi'ks,  and  the 
demand,  once  it  starts,  is  likely  to  be 
brisk.  This  rise  in  price  predicted  by 
the  Chamber  is  essential  to  a  revival  in 
the  Derbyshire  and  South  Yorksbire  blast 
furnace  activities. 

Sheffield  meauwliile  is  keenly  watching 
l)rospects  in  regard  to  ordeis  that  are  ex- 
pected to  be  placed  for  the  Indian,  Scmtli 
African,  Siamese  and  South  American 
railways.  The  trouble  in  regard  lo  ;i 
recent  Indian  contract  was  that  the  Con- 
tinent easily  outbid  the  home  worker's, 
although  the  opportunity  to  pres(>n1  a 
revised  tender  was  given.  A  quotalion 
for  rails  submitted  to  the  Sheffield  Cor- 
poration by  Steel,  Peech  &  Tozer  (of  Ihe 
t'nUcd  Steels  Combine  shows  cicarlv  llial 


([notations  aie  shajjing  to  a  sound  com- 
petitive b;i.sisi;  especially  as  ConUnentnl 
maiiufiiri  ui  ers  ai'e  finding  themselves  be- 
cDniinii  UKirc  and  more  up  against  factors 
that  kill  tlieir  capacity  for  cheap  quota- 
tions. 

Although  more  mills  and  forges  liave 
set  down  under  the  adverse  influences  of 
the  lock-out,  one  learns  of  firms  in  the 
steel  trade  who  have  been  able  to  add 
another  day  to  the  working  week.  Kayser 
Ellisons,  for  instance,  have  put  their  elec- 
tri(,'  furnace  on  to  four  instead  of  thi'ee 
days. 

Not  tlie  least  ])leasing  feat  me,  however, 
is  to  find  firms  Avho'  are  running  six  days 
a  week;  this  is  the  case'  in  the  leading 
de])artmen1s  at  the  Harleston  Ironworks 
(fm  intMlx  Moorwood  &  Co.)  of  the  Bright- 
side  Foundry  and  Engineering  Co.  They 
are  specialising  for  "  peace  iiroducts," 
such  things  as  laundry  plant,  steam  heat- 
ing, and  accessories  to  electric  ])ower  sta- 
tions. Amoni;'  1heii'  latest  orders  is  one 
for  laundry  jilani  Im  S])ain. 


BIRMINGHAM. 

(From  Our  Own  Correspondent.) 

There  is  a  Business  Efiiciency  Exhibition 
running  at  Bingley  Hall,  Birmingham, 
but  it  is  being  s])arsely  patronised,  and 
some  of  the  standholdtns  are  complaining 
bitterly  of  tlie  lack  of  business. 

Still,  while  the  jn'omoters,  the  Biiniing- 
hanr  Chamber  of  Commerce,  have  done 
everything  spleiulidly,  one  is  tempted  to 
suggest  that  they  were  not  ha])])y  in  the 
choice  of  a  date. 

There  is  a  model  warehouse  which  is 
Aery  interesting,  and  W.  &  T.  Avery  and 
otlier  engineering  firms  have  some  very 
inteiesting  specialities  on  view. 

Some  very  good  orders  for  cycles  and 
motor  cycles  are  now  in  hand,  and  some  of 
the  light  oar  firms  are  also  doing  fairly 
well.  There  is  a.  general  desire  for  ])rompt 
delivery,  too,  and  it  is  clear  that  there 
would  be  a  much  greater  demand  were 
money  less  tight.  But  it  is  said  that  there 
is  (juite  a  possibility  of  llie  bulk  of  the 
trade  that  has  hitherto  been  done  by 
(xermany  coming  to  tliis  country. 

Export  orders  liave  indeed  been  niucli 
more  numerous  ilia  nthey  weie. 

The  edged  tool  induNlry  is  .slill  lieing 
affecleil  by  (iovernmeni  disposals,  and  the 
end  of  these  sales  is  eagerly  awaited,  for 
there  will  be  no  effective  nianufaciuiing 
uhilc  these  stocks  are  hanging  ovei'  Ihe 
market. 

There  has  been  adistiiu  i  lillipio  the  lawn 
mower  trade  nl  late,  ami  ll  Inleieslin"' 


to  know  that  Ihe  well-known  B]ii]i 
makes  are  selling  the  best.  For  s  le 
years  there  has  been  a  distinct  tenth  y 
on  the  part  of  both  wholesalers 
letailers  to  stock  the  lighter  Amei 
machines,  but  the  British  houses  are  si 
ini;  considerable  enterprise  and  ada 
bility,  and  their  small  mowers  are 
very  much  to  the  liking  of  the  publi 


ad 
ail 


BARROW. 

(From  Our  Own  Correspondent. 

Notwithstanding  the  unsettlement  a\ 
continues  in  the  other  principal  indu.^t 
the  worst  thing  that  has  so  far  liap^i^. 
in  the  North  Laucashire  and  South 
berland  hematite  pig  iron  trade  is 
inakers  have  been  forced  to  put  somi 
into  stock.      Altogether,    there  are 
furnaces  in  blast,  two  at  Moss  Bin 
at  IJerwent,  one  at  Oldside,  and  on 
Distington  (all  belonging  to  the  F: 
Steel  Company');  two  at  Barrow,  iw 
TUve]sti)n,  and  one  each  at  Cleator  - 
and  Millom.    While  local  demands 
been  largely  accounting  for  the  total  i 
of  ordinary  iron  since  the  lock-out 
menced  in  the  engineering  industry,  ■ 
lias  been  a  gradual  falling  off  in  1 
business  generally,  and  now  the  pes 
in   this   respect   has  been   still  fn 
adversely  aftected  by  the  fact  that  o 
iioirs  have  come  to  a  standstill  at 
Workington  steelworks,  which  have 
taking  a  fair  tonnage  from  the  furii 
This  develo])ment   under   othei  cir. 
stances  would  have  meant  the  ine\i 
curtailment  of  production  by  iron  ma 
but    while   business   generally   on  II 
account  has  been  dwindling  during 
past  few  weeks,  there  has  been  a  con 
sating-  increase  in  foreign  tiade. 
tinental  orders  are  now  assuming  the 
portions  which  characterised  them  in 
war  days,  and  the  latest  feature  in 
lesjieet  to  be  reported  is  that  Italy,  F 
and  Belgium,  who  are  taking  UvSeful 
meats,  have  been  joined  as  a  local 
tomer  l)y  Germany.     Overseas  deli 
consist  ven;  largely  of  semi-special 
wliich  is  going  at  a  figure  in  the  regi 
that  at   which  liessemer  mixed  nu 
are  offered,  vi/.,   £4  18<.  fid.  ])er  u 
A\ork.s. 

Feno  manganese  is  still  beiny'  ad 
exported  at  £14  lOs.  ])er  ton. 

Unlike  the  ])]ant  at  Workington 
liarrow     steelworks  continue 
althougli  only  in  a  inode-.t  way. 
s.;iven   to  understand,   however,  tlui 
c  ompany  are  engaged  in  negotiations 
promis(>  to  yield  a  fair  anmunt  of  new 
lies  s. 
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World's  Engineering  News—continued. 


Tho  loiiditioji   oi   euiploymeut  ai  Hie 

oil  uJ'e  miue.s  Jias  changed  slightly  for 
rie  M"orse,  the  demand  for  ordiuai-y  sorls 

■  metal  having  abated  snnu'what.  Tliose 
^ines    which    are    raisiiit.';    the  superior 

I'ades,  hoAvever,  are  hading  srihstant ial 
'^eds,  and  a  gotxl  tonnage  is  going  away 
'ith  by  rail  and  1)\  boat. 
I  There  is  a  s1  King  feeling  in  Barrow  that 
iLncethe  disputes  are  settled  and  oui  (d  ihc 
pay,  activity  in  the  engineering  and  ship- 

lilding  hades  will  iiistantly  ])\ck  up. 
fast  week  tire  Mayor  of  Barrow  told  nie 
jiat  along  with  civic  repr'esentatives  of 
!,|ietfield  and  Newcastle  he  had  called  at 
ke  Admiralty,  and  thai  he  w-as  infmnii'd 
I  .at  the  contracts  for  tlu»  Iwo  bailleships 
j'hich  the  (jovernnienl  conl cniphi) c  bnild- 
ijg  will  be  issned  any  lime  now.  Messrs. 
liokers,  one  hears,   are  ainoug'  the  five 

j'ms  which  have  been  asked  to  tender, 
w 


V  SOUTH  STAFFORDSHIRE  AND 
WORCESTERSHIRE. 

'  (From  Our  Own  Correspondent.) 

In  the  Black  Country  manufactured 
I'D!!  trade  business  is  restricted  chiefly 
j  best  iron  for  shipbuilding  requirements, 
j-id  to  nut  and  bolt  bars.  Works  are 
I'ling-  inteiniittently  and  prices  are  weak, 

ough  there  is  no  (luotable  change.  In 

e  rolling-  mills  odd  orders,  which  hapjjen 
[■j  fit  in  with  the  current  progra.nime  are 
[icasionally  taken  at  ])rices  below  those 
'bich  generally  ])vevail.  Consumers  con- 
i'lrie  to  press  for  lower  rates,  but  ]h;o- 
f'lcers  assert  that  they  are  already  selling 
jj.  a  loss.  Purchases  are  in  small  (pniiiti- 
i?s  and  seldom  exceed  25-toJi  lois. 
'  affordshire  nrarked  bars  contiirue  to 
I'mmand  £18  10s.,  and  merchant  bars 
Fuge  from  £10  15s.  to  £11  10s.  Most 
the  business   passing   in   the  latter 

aterial  is-  at  £11. 

'  The  nut  and  bolt  trade  of  Darlaston  has 
■en  hard  hit  by  the  trouble  in  the  engi- 
'eriug  trade.    Bar  iron  for  nut  and  bolt 
jiaking  continues  to   be  quoted  at  £10 
j;.  6d.,  but  this  pric  e  has  been  shaded, 
velg'ian  competition  is  increasing  in  this 
' 'pai-tment,  and  quotations  are  now  more 
Lan  £1  below  those  of  local  makers.  As 
quantities  required  are  so  small  and 
j^nnediate   delivery    is    always  desired, 
;tle  business  is  going  out  of  the  country, 
id  the  Belgian    offer  of    iron    at  £9 
divered  Darlaston  is  not  being  accepted. 
^  The    motor    industry     maintains  its 
I  rong  position,  and  the  all-round  activity 
unabated,  the  local  demand  being  brisk 
'id  uureniitting.     The  season's  demand 
.ir  motor  cars  and  cycles  looks  like  last- 
:g   well   through  June.      Buying  has 
'veloped   very   Avell    during    May,  and 

I  anufacturers  are  hoiiinii'  tliey  will  have 
:i  opportunity  of  winding  ui»  strongly 
itween  now  and  midsummer.  Idiey  have 
sen  receiviirg  orders  much  faster  than 
lev  could  get  them  nnl . 

For  the  moment  hardly  any  business  is 
^wng  done  in  pig  iron  in  this  district,  the 
i-tivity  being  almost  entirelv  restricted 

I I  furnaces  linked  up  with  large  works, 
Nd  therefore  having  no  necessity  to  sell 

!  the  open  market.  More  pig  iron  has 
een  placed  in  stock  during  the  past  week 
lan  for  some  months  past,    A  very  brisk 


demand  is  expected  when  the  engineering 
dispute  comes  to  an  end.  No  possibility 
(d  a  shortage  is  making  any  impression 
Oil  the  -t aunatioM  of  the  home  market. 
The  iiu'.nhei  ot  aiti\e  Ijla^t  furnaces  in 
Staifordshiie,  Shropshire,  Wou'estersl'iire 
and  Wai  wickshire,  it  is  interesting  to 
note,  is  now  only  10  out  of  58.  Sincp 
the  beginning  of  the  year  one  additional 
furnace  has  been  restarted  in  South 
Staffordshire.  Ironbnimlevs  are  indisposed 
tM  place  oi-dei^  until  the  loek-out  settle- 
ment. Ijate,  rates  cdnlinue  t(v  be  quoted, 
£-'•(  10s.  for  No]  t  haiuptonshire  forge 
(|ualities,  and  foundry  about  £4.  Derby- 
shire forge  nuike-  £:'>  \'2s.  6d.  to  £3  15s., 
and  foundry  £4  2s.  (id.  at  furnaces. 

There  is  no  alteration  in  tini.shed  steel 
(liiotations.  Steel  bars  are  obtainalile  at 
£9  5s.,  l[n)ugh  some  of  the  more  im])or- 
tant  local  makers  would  not  be  ])repared 
to  sell  at  that  jjiice.  The  value  of  steel 
semis  is  kej)t  down  by  competition  from 
the  North.  Purchases  of  billets  and  sheet 
bars  can  be  made  at  £1  10s.  and  South 
Wales  mills  find  it  difficult  to  command 
more  in  this  market.  Indeed  the  quota- 
tioirs  of  £7  15s.  are  now  only  rarely  met 
with.  The  reduction  in  railway  rates  is 
assigned  by  various  Belgian  houses  as  the 
reason  for  the  sending  out  of  new  (luota- 
tions  un(bMcutting  Briti-di  i)iices  for  such 
products  as  joists,  cdumnels,  angles  and 
plates.  A  feature  of  these  1 1  unt;' I  ions  is 
the  offer  of  payment  on  a  30  da\  s'  draft 
at  an  extra  cdiarge  of  Is.  ])er  ton. 
Hitherto  the  Continental  inakers  liave 
insisted  upon  ])ronipt  payment. 


BRISTOL. 

(From  Our  Own  Correspondent.) 

Enquiries'  show  that  the  engineering 
dispute  is  now  having  an  extensive  effect 
upon  other  industries,  and  that  schemes  in 
contemplation  are  being  held  up,  in  addi- 
tion to  militating  against  the  jnogress  of 
other  trades  in  a  general  way.  For 
instance,  some  trades  are  ibeginning  to 
show  signs  of  breaking  away  from  a  long 
slum]),  and  one  of  the  retarding  factors 
will  die  the  trouble  in  the  engineering 
world,  if  not  settled  soon,  as  there  is  every 
])rospect  of  order.si  coming  in. 

It  is  now  stated,  on  good  authority,  that 
in  the  near  futrue  work  will  l)e  com- 
menced on  baiTing  the  tides  of  the  River 
Se^^*rn.  Plans  are  complete  fcr  the  pur- 
pose, and  preparations  are  so  advanced  that 
a  stait  could  be  made  with  the  scheme 
almost  immediately.  The  cost  is  esti- 
mated at  10'  millions,  and  any  delay  in 
launching  it  is  the  desire  to  await  a 
further  nnpiovi  ment  in  the  money  nnirket, 
and  anothei'  fall  iji  the  price  of  materials 
and  labour.  The  scheme  will  obviate  the 
proposal  for  the  new  (l.W.R.  bridge  at 
Beachley,  near  Chepstow,  which  the  com- 
X)any  lias  had  in  conteniplation  for  some 
years  as  a  relief  road  to  the  Severn  Tunnel. 

Tenders  are  being  invited  by  the  Bristol 
Board  of  Guardians  for  the  purchase  and 
removal  of  two  s'team  boilers,  steam 
engine,  two  gas  engines,  deep  well  pump, 
shafting,  ])ulleys,  etc.,  at  Fastville 
Institution.  Tin  tenders  will  be  received 
up  to  noon  on  June  10. 


CARDIFF. 

(From  Our  Own  Correspondent.) 

The  wisdom  of  the  South  Wales  steel 
and  tinplate  manufacturers  in  keeping 
their  works  going,  even  at  a  loss,  and 
more  or  less  taking  their  employees  into 
their  confidence,  has  received  striking 
testimony  from  an  American  trade  journal, 
which  points  oue  that  during  March  the 
rising  tide  of  British  steel  exports  had 
touched  its  highe,st  point.  The  figure  of 
311,654  tons  for  that  month  is  about  75 
]ier  icent  of  the  pre-war  monthly  average 
and  over '  twice  the  monthly  average  for 
1921.  British  imports  of  foreign  steels 
also  show  a  marked  decline  for  the  month. 

At  the  present  moment  the  Welsh  tin- 
])late  trade  is  steadily  regaining  its  foreign 
trade,  which  is  very  extensive,  but  the 
home  trade  is  not  being  regained  as  fast  as 
could  have  been  expected. 

Opinion  is  .still  divided  on  the  question 
of  the  provision  of  an  electric  generating 
station  for  Bai'iy,  although  it  has  been 
definitely  stated  by  Sir  Charles  Bright  and 
Partners  that  such  a  scheme  would  prove 
remunerative,  and  that  the  capital  outlay 
would  be  £40,000. 

A  new  works  to  be  run  in  conjuniction 
with  Messrs.  Baldwin's  works,  which  will 
lirovide  the  steel,  is  being  erected  at 
Swansea  for  Sir  William  An'ol  Ltd.,  con- 
structional engineers.  It  is  proposed  in 
the  new  works  to  manufacture  such  con- 
structional material  as  bridge  girders, 
joists,  etc. 

The  shi])]iing  generally  of  the  South 
Wales  |ini(s  is  improving,  and  quite  an 
appreciable  amount^  of  activity  is  now  dis- 
c-arnible  in  all  branches  of  industry  con- 
nected therewith,  and,  although  things  are 
not  as  brisk  as  in  pre-war  days,  there  is  no 
comparison  b.etween  the  present  period  and 
the  corresponding  one  of  last  year. 


UNITED  STATES  OF  AMERICA. 

(From  Our  Own  CoERESPorrDEfT.) 

No  sooiler  were  the  terms  of  the  steel 
mergers  announced  and  the  consummation 
of  the  two  consolidations  assured  than  the 
Fnited  States  Senate,  following  what 
seems  to  have  becom  e  its  inevitable  custom, 
started  an  enquiry.  The  Department  of 
Justice  and  the  Federal  Trade  Commis- 
sion have  been  directed  to  act.  The  steel 
companies'  officials  meet  at  intei'vals  to 
fix  prices  for  their  products  in  the  export 
trade.  This  arrangement  is  quite  legal 
and  proper  under  the  co-called  Webb- 
Pomerene  Act,  though  if  prices  to  be 
ajiplied  in  the  home  trade  should  be 
arranged  at  these  meetings  that  would  be 
illegal.  At  a  "probe"  held  recently 
in  New  York,  steel  company  Avitnesses 
frankly  admitted  that  it  would  be  easy 
enough  to  follow  tlie  latter  unlawful 
course,  though  thej'  strenuously  denied 
tiiat  any  attention  was  paid  to  linnie  in  ices 
w  hen  foreign  prices  were  being  fixed. 


Another  rather  unusual  event  was 
the  invitation  to  dinner  at  the  White 
House  extended  to  41  steel  works' 
executives  hy  President  Harding.  The 
outstanding  news  of  the  affair  was  the 
annoumcement  that  an  agreement  was 
r  eached  that  an  effort  would  be  made  to  end 
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the  12-hour  day  Avhich  prevails  iii  the 
trade.  Indeed  tliat  was  the  cliief,  if  not 
the  sole,  reason  for  callino'  the  men  to- 
y-ether.  

The  tide  of  steel  exports  has  tnrued  in 
another  dii ectii-.ii .  South  America  is  buy- 
ino'  inslia.l  id  .(iiiiaii.  It  has  come  to  be 
a  sort  ot  Mxei!  lu  lief  here  thal^  the  .specula- 
tive natuie  ot  lnc  .lapauese  almost  invari- 
ably leads  them  to  buy  in  huge  waves.- 
As  a  result  of  one  of  these  movements, 
they  are  now  thought  to  be  considerably 
overstocked.  Bids  are  to  be  o])ened  on 
July  2,  for  11,0(10  tons  of  steel  rails  for 
Siam. 


I'oreign  ccmpelition  in  the  domestic 
market  has  now  come  more  (-ons])icuously 
to  tlie  front.  The  I /on  Tnide  I'cric^i''' 
market  cable  fr(mi  Lcndou  report^ 
sales  of  9,000  tens  of  foundry  and 
basic  ]Vig  iron  to  American  buyers  b> 
Middlesbrough  and  Midlands  n)akei-. 
Most  of  the  iron  is  for  North  AtlantK- 
delivery,  but  1,500  tons  is  for  New 
Orleans.  These  sales  were  made  at  17.80 
dols.  to  20.02  dols.  fiirnaee,  equivalent  to 
about  20  dols.  to  22.25  dols.  American  tide- 
water, or  4  dols.  to  5  dols.  per  ton  under 
the  price  quoted  by  makers  in  this 
country.  On  the  Pacific  Coast  2,500  tons 
of  Belgian  pig  iron  has  been  sold  at  30  dols. 
California  ports,  while  at  Seattle  a  sale  of 
1,100  tons  of  Scotch  coke  has  been  made. 

The  record  non-stop  run  for  gf-.u-nl  i  m- 
bine  vessels  is  claimed  by  the  Slii|ipuig 
Board  boat  Wytheville,  which  travelled 
the  8,700  miles  ifrom  Balboa  to  'Miki. 
Japan,  without  making  the  usual  call  at 
Rom:':ulu  for  fuel.    The  tri])  took  37  days. 

Shi])yards  have  a  good  deal  of  repair 
work  under  way,  and  shipbuilders  are  ex- 
pecting some  revival  before  long  in  new 
ooustruction.  Meanwhile  they  are  keep- 
i7ig  in  readiness  to  do  the  great  amount  of 
work  that  -will  be  necessary  to  put  the 
immense  idle  fleet  into  working  order  when 
trade  revival  calls  them  from,  their  moor- 
ings. 


Reports  that  J.  E.  Aldred,  of^ the  bank- 
ing firm  of  Aldred  &  Co.,  of  New  York, 
who  was  the  moving  spirit  in  the  organisa- 
tion of  the  great  Shawinigan  Water  &. 
Power  Co.,  of  the  i)rovince  of  Quebec,  and 
the  Pennsylvania  Water  &  Powsi'  Co.,  has 
acquired  well  known  water  power  and  elec- 
tiic  companies  in  northern  Italy  by  invest- 
ing 25,000,000  dols.  to  50,000,000  dols., 
was  confirmed  ut  the  offices  of  Aldred  & 
Co. 

Prior  to  the  war  (xerman  interests  were 
active  in  this  work  in  Italy.  Novv  it  is 
expected  that  further  particijjation  in  the 
rehabilitation  and  ;  the  development!  of 
European  natural  resources  by  Americans 
will  follow. 


The  first  Diesel  en!i-iiu>  lug,  eouiopcd 
\vith  Nelseco  T)ie?=el  engines  of  '-^40  b.h.i-,.. 


niiule  by  the  New  London  Ship  cS:  Engine 
Co.,  of  (ji-otoii.  Conn.,  nnmutacturers  of 
Diesel  engines  fur  suhinai-ine.s,  yachts, 
terries  and  fisliino  cijill,  was  piit  int() 
service  of  liic  l  i  aiisniai  ine  I^ine,  canal 
division,  on  May  15.  The  new  tug  took  a 
fleet  of  five  loaded  barges  from  Albany, 
bound  for  Buflalo. 

The  run  of  53  mile.s,  from  Kingistoji 
Liglit  lo  AIb;iii\,  w  as  made  in  four  hours 
and  41  minutes.  al  an  average  speed  of 
11  fV  miles  per  hour.  During  this  run 
lhe  fuel  oil  consumption  avei-aged  lOi  gals, 
per  hour,  making  an  hourly  fuel  cost  of 
apprcixitr.ately  50  cents. 

A  bulletin  of  the  National  Automobile 
Chamber  of  Commerce  remarks  that:  — 

"  In  the  world's  automobile  trade  our 
per-  centage  continues  to  be  considerably 
laigci-  tlian  tliat  of  any  one  or  two  com- 
peting nations  combined.  An  amprove- 
UKMil  Juis  also  been  noted  during  recent 
months,  with  prospects  for  future  exports 
brightening  more  aixd  more  as  the  utility 
features  of  inotor  vehicles  are  being 
realised  abroad."" 

Tile  Senate  has  ordered  an  enquiry  into 
the   lecent    nation-wide   advance   in  the 
piice  of  i;etrol.       It  is  sought  to  find 
whether  ihere  is  any  natural  cause  for  the 
advance  or  if  it  is    a    seasonal  advance 
made  by  coiK'erted  action  of  the  several 
coni])aiiies.  The  incraase  has  been  ordered 
in  lhe  face  of  the  largest  stock  on  hand 
cAcr  kirown,  which  in  April  amounted  to 
S-)4 ,232,0(!0  gallons,  and  of  a  statement 
i)y  the  U.S.  Bureau  of  Mines  that  further 
increases  may  be  expected  seeing  that  the 
num])er  of  active  refineries  is  increasing. 
Warnings  ar  e  again  being  sounded ;  this 
time  by  the  National  Electric  Light  Asso- 
ciation, lo  lhe  eftect  that   the  American 
supply  of  oil  will  be  exlmusted  within  a 
few  years.       ,Vn   unusual  patent  suit  is 
under  \va\    b)  deternniu'  whether  a  ])]-o- 
cess  whi(-ii   is  used   lo   oroduce  immense 
([uantities  of  nelrol  fi-oni  natirral  gas  are 
])alpn1ai)le.    It  is  argued  tj)al  the  process 
is  ■  ■  olivious."    That  it  is  not  character- 
ised l»v  Features  which  ordinariK'  make  an 
linention  oi-  discovery  patentable. 

.\ltliougli  the  anthracite  coal  mine- 
owners  j)redict  an  early  settlenu'iit,  the 
strike  continues  in  this  as  well  as  in  the 
bituminous  field.  Secretary  of  Commerce 
!!oi)\-er  has  ordered  the  owners  to  put  an 
end  to  profiteering;,  and  threatens  that  if 
I  lie  piactice  is  m)i  stopped  some  action 
will  be  taken  by  the  Government  to  that 
cud.  It  is  expected  that  there  will  be  a 
combination  of  emplo5'e]'s  to  kee])  prices 
down.  Pi'ices  have  l^een  advancing 
steadily,  it  being  said  that  a  level  has 
now  been  reached  whi(di  will  attract  ship- 
ments fi-om  abroad,  which,  of  couise, 
means  from  England. 


wave  length  for  the  use  of  the  engine  n 
societies.    Equipment  to  extend  the  ~ 
of   radio   communication  of  sul)mai 
fi-(mi  about  50  to  500  miles  has  been 
chased  by  file  Navy  Department. 


I{e])resentatives  of  the  Abhed  organisa- 
tion, including  engineers  from  the  Sus- 
([uehanna  Power  Co.,  and  from_  the  coin- 
panv  controlling  power  and  ])uJ)Hi-  utilities 
in  Montreal,  are  now  in  Italy  working  onl 
oractical  details,  while  the  financin<>-  is 
bein<>- arranged  in  New  York  and  London. 


le- 
ur- 


John  Hays  liannnond,  junr.,  ajjpan 
has   levolutionised   radio  communi(  ijiou 
by  a  new  invention.    He  has  peifec  t|  a 
compaiatively  simple  apparatus  to  prt 
any  station  from  taking  message-^  c: 
those  for  which  it  is  intended. 

The  same  wave  can  be  nmde  to  ' 
several  messages  at  the  same  tinu'. 


pnt 
ppt 

n-v 
l 


furthei-,  it  is  stated,  both  voice  and  Ke 
may  be  t  ransnn'tted.  I 

The  new  apparatus  will  allow  ;  lai 
greater  nuniber  of  stations  to  conii  (ni 
cate    over    a   limited   number   of  iirt 


lengths.       Accidental  interferenct 
other  stations  is  greatly  reduced, 
ency  is  increased.      Atmos])heric  ei 
city,  or  static,  is  diminished  in  its 
upon  the  new  system  to  such  extent 
the  system  may  be  operated  under 
tions  when  the  standard  radio  appijitii 
cannot  successfully  receive. 

Mr.  Hammond's  statement  declar 
he  has  been  at  work  upon  these  pr 
for  the  past  14  years.    A  denmnsn 
was  given  befoi-e  officials  and  expc 
one  of  the  leading  American  radii 
panies,    and    Mr.    Hammond  sa^ 
TTnited   States  Navy  and  War  D 
ments  have  given  this  latest  disco|p-« 
exhaustive  tests  with  success 

The  system,  it  is  declared,  em  In 
direct    and    simple   means   of  in 
privacy,  and  it  will  be  practically 
sible  under  ordinarv  conditions  fo 
other  than  the  jnoper  receiving  stat 
hear  anything  but  a  jumble. 

The  Tjeasnry  Department  was 
ised  in  191G  to  set  aside  an  appro] 
of  750,000  dols.   to  acquire  the 
rights  of  John  Hays  Hammond,  jn)| 
ordei-  to  have  the  exclusive  use  of 
searches  and  inventions  in  the  line 
radio  dynamic  control  of  torpedoe- 

A   new  type  of  radio  receiving- 
wit  ti  no  a[)paratus  except  several  y: 
wire  tacked  on  the  back  of  the  (| 
which    houses    the    set.   by  Mr 
Miessner,  radio  engineer. 
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Adequate  reception 


of  signals  is  ;pi 
ilifier  which,  ;  ui 


The  radio-phone  continues  to  the  tore 
'n  the  J'less  as  well  as  in  public  interest. 
In  view  of  its  usefulness  as  «  means  of 
broadcast in<>  speedies  and  lioldin<>  simul- 
taneous conventions  in  different  cities,  the 
C  tuncil  of  the  American  Society  of 
Mechanical  Lngineers.  at  its  convention 
in  .\  llanla . (xa . ,  passed  n  resolution  asking 
the  (io\-einment  authorities  for  a  standai'd 


plished  bv  a  super-amplifier 
ing  to  Mr.  Miessner,  magnifies  the 
about  50  times  more  than  the  or 
three-tube  amplifier,  rendering  it  s 
as  signals  received  with  aerial  antt 

The  receiving  set  is  simplified, 
only  a  btitton  to  turn  on  the 
generated  in  small  storage  batterie 
housed  in  the  cabinet  and  a  dial  on 
the  wave  lengths  are  marked 
adiustiuLi  the  dial  to  the  wave  leii 
other  ad.iustments  are  necessary 


riie  National  Padio  Chamber  o 
inerce  has  given  out  figures  wliici 
the  number  of  radio  sets  in  usi 
homes  of  the  Fnited  States  at  1,.' 
and  an  estimate  bv  manufaclu 
apparatus  Hurt  sonic  30.000.000 
worth  of  unfilled  orders  are  on  h 
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I  CANADA. 

[  (From  Our  Own  Corrrspondent.) 
i  AutoiHotivp  exports  from  Canada  duiii^v 
i^arcli,  couijjared  with  the  i^revious 
]  outh,  showed  au  average  decrease  of  21 
|r  cent  from  the  hirye  average  iucreiiM' 
!' 66  per  cent  shown  in  the  February  sliip- 
j^ents  over  Jauiiary. 

'  statistics  gathered  by  representatives  of 
'i_e  Department  of  Commerce  dis^chise  the 
ijct  that  March  shipments  nf  passcn 
||rs,  however,  totalling  2,98:],  wilned  ai 
i|'731,88f)  dols.  shoAved  an  increase  ot  11 
j  r  cent  in  number  and  12  per  cent  in 
iJue  ovei-  those  exported  in  Febriiary. 
j  otor  trucks  were  exported  to  the  number 
172,  valued  at  81,982  doLs.,  a  decrease 
V  35  per  cent  in  number  aud  32  per  cent 

I I  value.      Parts    exported,    valued  at 

;  ,562  dols.,  continued  to  decrease  from  the 
!,;gh  mark  set  in  January,  an  additional 
i  crease  of  48  per  cent  taking  place  in 
Larch. 


In  Hali  1-  \  \ .  iVo  VA  S  COT  I A . — Hydro-  electr  ic 
[!S  cost  the  Nova  Scotia  Uoveniment 
(560,382  dols.  up  to  llic  cml  of  the  last 
■■:cal  year,  according  to  tin-  annual  report 
[  the  Provincial  Poiwer  Cumniission.  The 
•(mmission  is  considering  develojn'ng 
;alay  Falkon  East  Eiver,  Sheet  Karbnur, 
f  supply  Pictou  countv.  A  pbin  at  thai 
[lint,  with  a  capacity  of  8,000,000  k.w. 
' ;)urs,  W(mld  cost  1,000,000  dols.  and  power 
Md  he  sold  at  two  cents  per  k.w.  hour, 
Bt  including  cost  of  distribution,  the 
jport  savs. 

[:| Ottawa,  Cxtaimo.— A  lean  of  5,000,000 
I  )ls.  is  to  be  made  by  the  Canadian  Govern- 
i^ent  to  the  Harbour  Commissioners  of 
jioutreal  for_  the  construction  of  new 
(rminal  facilities  in  connection  with  that 
|)rt.  A  loan  of  1,500,000  dols.  will  also 
'  made  to  the  Quebec  City  Harboui'  f^mi- 
issioners  for  a  similar  purpose. 


AUSTRALIA. 

h    (Rklt'IEr's  ExGIiVKERIXG  SeKVICE.) 

i  British  Exhibition  Ship. — Gieat  m- 
Lie^t  is  being  evinced  at  ]iIelbourne  at  the 
^'rthcomiug  visit  of  the  British  exhibition 
I  lip,  and  the  Press  and  public  ;n  e  unani- 
mous in  acclaiming  the  id(  :i  as  a  step  in  the 
i  ght  direction.  Au^halian  manufac- 
iirersuuiy  use  the  facility  offered  by  the 
lip  to  exploit  Eastern  markets. 
I   

J  Nfnv  Guinea  Copper  Mines.— The 
I'lnnal  report  cf  the  N'eA\-  Guinea  Copper 
dnies  announces  an  increa-^c  i)f  canital  to 
^  500,000.  The  repoii  al^n  ivconnnends 
le  expenditure  of'  i'TS, 111:0  in  develop- 
lents  works,  including  the  erection  of  a 
^nelter  and  converter  and  three  miles  of 
erial  ropeway. 

New   South     Wales    Steelworks. — 
he  steelworks   at   TS^ewcastle   aiv  now 
iitirrlv  ^Ins^d. 


FRANCE. 

'    (From  Ocr  0  \VN  Correspondent.) 
I  A  sluggish  note  prevails  in  most  engi- 
iBering  ludustries  in  reoard  to  the  home 
lai-ket.    It  is  true  that  tbe  building  tjade 

1 


is  prospering  in  the  devastated  regions  and 
that,  in  consequence,  a  few  orders  have 
been  received  for  machineiy  required  by 
factories  about  to  be  reopened  some  time 
this  summer;  but  in  France,  taken  as  a 
whole,  the  much-talked-of  revival,  as  far 
as  engineering  is  concerned,  seems  still  to 
be  far  from  materialisation.  However, 
the  general  state  of  the  country  is  better. 
There  are  not  more  than  G,()00i  on  the 
official  unemployed  list.  From  this  it  is 
not  to  be  implied  that  the  rest  of  the 
I)()pulation  is  engaged  in  its  natural  call- 
ing. ]3oth  employers  and  em])loyees  of 
France  are  notably  adaptable.  Whereas 
the  former  have  recently  directed  their 
energies  into  new  channels  where  they 
may  expect  to  find  business,  many  artisans 
liave  gone  even  into  agriculture  rather 
than  have  no  work.  Likewise,  in  the  Nord 
depaitment  many  mechanics  avIio  have 
found  themselves  unable  to  get  engage- 
ments in  the  locomtive  shops  have  taken 
posts  in  the  very  active  wool  sheds. 

Some  anxiety  is  felt  at  the  trend  of 
mechanical  engineering  exports.  Exports 
show  no  signs  of  increasing,  except  in  re- 
gard to  half  finished  iron  and  steel.  This 
is  being  taken  in  even  greater  quantitv  by 
Germany  than  a  month  ago.  But  it  is 
feared  that  the  des])atch  of  raw  material, 
while  doing  the  ironmasters  good,  may 
eventually  do  the  nu'clianical  engineering 
trade  harm.  Frencdi  iion  may  return  to 
France  in  the  shape  of  machinery.  In  the 
mechanical  trades  the  two  important  ques- 
tions still  unsolved  are  wages  and  the  cost 
of  raw  materials.  The  movement  in  favour 
of  a  general  wage  reduction  appears  to 
have  stopped.  In  certain  districts  agita- 
tion has  even  staited  in  favour  of  an  in- 
crease in  pay.  The  price  of  raw  materials 
is  the  fundamental  point  over  Avhich  metal- 
lurgists on  the  one  hand,  and  machinery 
makers  on  the  other  hand,  are  at  present 
in  dispute.  Eacdi  group  in  turn  is 
attempting'  to  persuade  Government  to 
modify  the  Customs  tariff  in  its  favour, 
and  so  far  neither  has  won. 

There  are  brightei'  prospects  in  regard 
to  iron  exports.  The  rise  of  wages  has 
increased  Gernuin  iron  production  costs, 
and  as  a  consequence  the  position  of  both 
France  abroad,  and  particularly  in  the 
Balkans,  has  materially  improved.  A 
Belgian  contemporary  claims  that  its 
countiy's  export  iron  prices  are  much 
better  than  those  of  Grermany.  Since  the 
former  are  more  or  less  on  a  par  with 
those  of  France,  its  conclusion  may  be 
said  to  apply  to  this  country.  The  paper 
states  that  on  the  supposition  that  the 
Belgian  price  was  100,  the  German  price 
in  certain  recent  tenders  wixs  as  follows: 
To  Holland,  21,000  tons  of  rails.  101; 
Brazil,  1,250  tons  of  rails.  101;  Brazil, 
railwav  rolling  stock,  105;  Bulgaria, 
5,800  tons  of  lails,  114;  Bulgaria,  1,000 
tons  of  railway  tyres,  131;  Bulgaria,  gal- 
vanised pipes,  125;  Bulgaria,  50,000'  tons 
metal  sleepers,  110;  and  Bulgaiia,  5  tons 
of  zinc  plates,  134. 

Manufacturers  of  agricultuial  machi- 
nery aiid  electrical  plant  are  among  the 
exceptions.  The  former  are  reaping  the 
reward  of  land  being  redeemed  from  war's 
devastation,  whereas  the  latter  have  as 
many  orders  as  they  can  cope  with  on 
account  of  the  execution  of  the  Govern- 


nu'tit's  policy  to  dispense  with  foreign  coal 
imports  as  far  as  possible  by  the  creation 
of  water  power.  It  is  said  that  all  the 
important  firms  nmkijig-  hydraulic  turbines 
already  have  orders  to  cany  their  men 
ovei'  into  next  spring. 

The  use  of  2J€f™l  motor-driven  loco- 
tiactors  for  branch  railway  use  promises 
to  become  general.  So  satisfactory  have 
jjroved  the  tests  at  Mezieres  on  the  Etat 
line  that  the  prefects  have  been  requested 
by  the  Minister  of  Public  Works  to  report 
at  once  on  the  advisability  of  running 
loco-tractors  on  all  branch  lines  in  the 
countiy.  The  loco-tiactr)r  which  was  so 
successful  was  equipped  with  a  motor 
developiirg  80  h.p.  at  1,000  revolutions. 
It  had  gears  for  reversinp-.  and  running  at 
speeds  of  10,  17,  30,  and  50  km.  per  hour. 
The  designed  toj)  speed  was  attained  on 
the  level  when  a  short  single-axled  passen- 
ger carriage  was  behind,  the  third  gear 
being  used  on  a  slope  of  1-100.  The 
addition  of  another  coach  reduced  the 
maximum  speed  from  52  to  48  km.  per 
hour  on  the  flat,  and  from  30  to  20  km. 
on  the  above-mentioned  incline.  The 
main  reason  for  the  late  decision  of  the 
Ministry  of  Public  Works  is  the  fact  that 
the  use  of  motor  trains  is  likely  to  save 
at  least  Fc.5  per  kilometre  per  train. 

Considerable  interest  is  taken  by  the 
French  in  the  decision  of  Chubb  &  Son's 
liock  &  Safe  Co.  Ltd.  to  associate  with 
the  llheims  firm  of  the  Anciens  Etablisse- 
ments  Bauche  et  Triand.  for  the  puipose 
of  executing  European  orders  in  the 
latter's  workshops. 

(Eeuter's  Engineering  Service.) 

Construction  of  R.\ilway  Bridge  .^t 
Ban(;kok. — A  message  froan  Bangkok 
states  that  the  Siamese  Govei'ument  has 
awarded  the  contract  for  a  big  railway 
bridge  over  the  Menani  at  Bangkok  to  a 
French  firm.  Offers  had  been  received 
from  a  number  of  foreign  cbutractors. 


GERMANY. 


(Reuter's  Engineering  Service.) 

Wjreless  Development. — The  wireless 
plant  at  !Nauen  is  about  to  undei'go  an 
extensive  development,  according  to  a 
statement  in  the  Telefunketizeiiuruj.  It 
is  stated  that  seven  more  masts  are 
to  be  erected,  'vhile  four  of  the 
existing  masts  will  be  scrapped.  Work  is 
already  proceeding  and  the  Transradio 
Co.  has  increased  its  capital  by 
Mk.25, 000,000  to  obtain  the  retiuisite 
funds. 


SWEDEN. 

(Reuter's  Engineering  Service.) 
St.vndardisation  in  Swedish  Indus- 
tries.— Svensk  HdndeJstidniiH/en  learns 
that  the  Swedish  Industrial  Association 
has  appealed  to  the  Government  to  form  a 
commission  of  standardisation  for  Swedish 
industries. 


(jRAEXGESBERG  Co.'s  ACTIVITY.— At  an 

ordinary  meeting  of  the  Graengesberg  Co. 
held  at  Stockholm  lecently.  the  managing 
director,  M.  Dillner,  reporting  on  the  com- 
pany's activity  daring  the  last  few  months, 
■aid  that  ore  shipments  via  Narvik  this 
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year  already  exceeded  shipments  during 
the  same  period  c£  1921  by  250,000  tons. 
The  contracts  already  concluded  indicate 
that  this  improvement  will  piobahly  con- 
tinue during'  the  remainder  of  the  year. 
Shipments  via  Lulea  aie  still  hampered  by 
the  conditions  in  Upper  Silesia,  but, 
although  uiuler  normal,  will  inobably  be 
considerably  higher  than  in  lf)21.  Unless 
the  unexpected  happens  stocks  of  ore  wi] 
be  greatly  reduced  next  winter.  The  oi'e 
mai'ket  during  tliei  past  few  months  has 
shown  greater  activity,  shipments  to  Gieat 
Britain,  Belg'ium  and  America  having  in- 
creased considerably.  The  company's  ship- 
ping' aictivities  are  expected  to  yield  a  profit 
this  year. 


DENMARK. 

(Reijter's  Engineering  Service.) 
Danish  Workers  for  German  Ship- 
yards.— According  to  BerJinijske  Tidcnde, 
out  of  GOO  members  of  the  Danish  Smiths' 
and  Engineering  AYorkers'  Union  who  had 
signified  tlieir  willingness  tO'  accept  em- 
ployment in  (lei  many,  120  are  leaving  next 
week  foi'  that  country,  the  party  consist- 
ing* of  90  shipbuilders,  20  tui'ners,  five 
moulders,  and  five  core  makers,  all  of  whom 
are  proceeding-  to  the  shipyards  at  Danzig. 
The  wages  offered  are  Mk.l5  per  hour,  or 
Mk.T2()  weekly.  Out  of  this  board  and 
lodging-  at  the  yards  will  cost  the  workers 
Mk.350  weekly!  The  Danish  Smiths'  and 
Engineering-  Workers'  Union  will  pay 
travelling  expeiises  as  far  as  Waruemunde 
and  the  shipyard  concei-n  the  lest  of  the 
joiurney.  It  is  reported  that  neg-otiations 
are  proceeding-  with  the  Kmpp  works  for 
the  engageme/nt  of  a  nximber  of  Danish 
en gi n  e e  r  i  1 1  g  work er s . 

Standardisation  in  th'?.  Engineering 
Industry. — Berlinkskc  Tirlende  learns  that 
the  Engineers'  Association  has  appointed  a 
commission — the  Danish  Eng-ineeis'  Asso- 
ciation's! 'Staiudardisation  Committee — for 
the  purpose  of  investigating  the  steps 
which  should  be  taken  as  far  as  Denmark 
is  concerned  in  the  inatter  of  standardisa- 
tion in  the  engineering-  industry.  The 
Commission  consists  of  representatives  of 
the  Orlng  shi])  vnrd-^,  the  Danish  State  Eail- 
ways,  the  Polvteclmic  Educational  Insti- 
tute, the  Technical  Society's  School,  the 
shinbuildea-s  and  the  unions  of  manufac- 
turing engineers  in  Copenhagen  and  the 
provinces. 


SPAIN. 

(E.euter's  Engineering  Service.) 
Exports  oi'-  Ore  from  Morocc  o  to 
Gfrmana'.  —  According  to  news  from 
Melilla  the  Compania  Espanola  de  las 
Minas  del  Riff  has  exported  to  Germany 
since  May  1  nearly  30,000  tons  of  iron 
o'-e,  and  is  to  export  a  further  (luantity  of 
45,000  ions.  All  the  ore  is  intended  for 
Westjjhalian  works. 

Radio  Matkriat,  Required.  —  The 
Ministerio  de  Marina  publishes  in  the 
G/icet/i  a  decree  authorisina  the  Minister 
to  acquire  without  foimalities  radio-tele- 
graphic and  radio-goniometric  material 
for  the  installation  of  the  stations  at 
Kstaca  de  Varcs,  Torinana  and  Alios  de 
Mera  (Trafalgar). 


LATIN  AMERICAN  ELECTRICAL 
NOTES. 

impgrtajN'T  neav  works. 

A  contract  has  been  entered  into  between 
Senor  Victor  Manuel  Gallardo  and  the 
Municipality  oi  San  Pedro  Nonualco,  in 
the  Dei>art.ment  of  La  Paz,  El  Salvador, 
for  the  estaMishment  of  an  electric  light 
installation  in  that  town,  Avhich  has 
approximately  T.OOO  inhabitants. 

Electric  freight-handling  apparatus  of 
the  laic>l  l\])e  will  be  requiied  in  connec- 
tion willi  the  im2)ortant  jx  il  jirolongation 
works  being  unclertaken  at  Pio  de  Janeiro, 
entrusted  to  a  Erench  compauy  (La  Societe 
de  Construction  du  Port  de  Bahfa).  A 
similar  i n'-t;vllatioii  has  been  decided  upon 
for'  the  iiee  ]>ort  now  being  constructed 
on  Govenior's  Island.  Other  ]i(iil>  in  the 
Reputnlic  which  will  require  electrical  in- 
stallations in  connection  Avith  improve- 
ments new  being  effected  aie  Sao  Luiz  do 
Maranhao,  Recife  (Pernambuco),  and  Eort- 
aleza,  in  the  State  of  CVara,  thecontract  for 
whicli  is  in  the  hands  ot  a  British  company. 

Active  progress  is  being  nurde  with  the 
work  of  electrifying  the  Central  of.  Brazil 
Railway,  upon  whicli  an  expenditure  of 
60,000  centos  of  reis  (approxinuitelv 
£2,900,000)  has  been  authorised.  Work 
has  been  conimenced  upon  the  first  of  the 
b'i  miles  of  the  section  of  the  railway 
carrying  tlie  most  traffic,  and  upon  the 
consti'uction  and  distribution  of  the  signal 
systems  for  four  sub-stations.  (Orders  have 
been  placed  for  22  electrical  locomotives 
and  150  motor  carriages. 

In  connection  with  tire  Centennial  Ex- 
position, a  h.vdi'o-electrical  congress  will 
be  held  at  Rio  de  Janeiro  under  the  presi- 
dency of  Dr.  Simoes  Lopes,  Minister  of 
Agriculture  of  the  Brazilian  Government. 
The  congress  will  discuss  all  questions  per- 
taining to  water  power  developments  which 
are  about  to  engage  the  attention  of  the 
Federal  Government,  and  also  of  several 
ctf  the  Pi-ovmcial  Governments,  notably 
Minas  Geraes  and  Sao  Paulo.  As  a  re- 
sult of  the  congress  and  the  known  desire 
of  the  Federal  Government  to  encourage 
the  hydro-electrical  industiy  in  Brazil,  it  is 
expected  that  a  large  number  of  contracts 
fcr  the  utilisation  of  water  power  will  re- 
sult. The  potential  power  attributed  to 
some  of  the  Brazilian  wateafalls  varies  be- 
tween 3,000,000  h.p.  (Iguassu)  and 
50,000  h.p.  (Itapura),  and  includes 
1,000,000  h.p.  (Paulo  Affonso).  800.000 
h.p.  (Patos  and  Marimbondo).  400,000 
h.p.  (Dourado),  300,000  h.p.  (Agua 
Vermelha),  220,000  h.p.  (Onca),  and 
60,000  h.p.  (Avanhandava). 

Arrangements  have  been  completed  for 
the  amalgamation  of  influential  interests 
connected  with  the  electrical  industry  of 
Argentina,  with  special  reference  to  the 
provision  of  electrical  plants  and  raw 
materials,  including  the  production  of 
power  and  light -generating  j)lants.  A 
powerful  company  is  being  fmnied  for  the 
undertaking-  of  operations  tluoughout 
South  Anuuica  by  reason  of  which  it  is 
lioped  that  British  materials  and  electrical 
])lants  will  be  consideiably  popularised. 
Sjiecial  attention  Avill  be  given  to  the 
supply  of  electric  light  and  power  in  the 


torm  of  small  installations  suitable  for  \  i 
lages  and  ])rivate  dwellings.  Arraii- 
ments  will  be  made  witli  municij 
councils  to  instal  generating  stations  ai 
TO  co-operate  in  financing  the  cost. 

A  group  of  hydro-electrical  engince 
forming  a  British-American-Chilean  cm 
bination  have  decided  to  take  up  devel'i 
ment  of  hydro-electric  powon-  in  Chile  ; 
a    wide  commercial   scale.      They  lia 
chosen  as  -a  preliminary  fieldi  for  tht 
operations  the  central  region  of  Chile,  ai 
utilising  the  waters  of  the  Rivers  Maii 
and  Colorado,  in  the  Province  of  Santino 
These  are  considered  to  afford  the  Ik 
possibilities  for  good  commeieial  develo' 
ment.    In  connection  with  this  enter]n  iM 
a  concession  has  been  granted  covei  i  f; 
operations  at  Maitenes,  where  a  ]>lant  w| 
be  ei-ected  consisting  of,  at  first,  three  a  I 
afterwards  possibly  four  similar  gener;:- 
ing  units  of  about  10,000  h.p.  each,  eaii 
unit  taking  at  full  lead  5.500  litres  !' 
water  per  second,  the  aA'ailable  head  bf  ijf 
180  metres.   In  addition  to  the  main  pla]|, 
an  auxiliary  plant  will  be  installed  ccl- 
taining  pumps  and  Water  turbine  gem- 
ators.  Some  13.000  h.i>.  -will  be  crenerate, 
making  tire  Maitenes  plant,  tosxther  with  3 
auxiliarv,  productive  of  2((,000  li.p.  J- 
base  loads  and  33,000  h.p.  for  peak  lca.<. 

The  offer  made  some  time  ago  by  a  Ave- 
kno'AATi  London  firm  of  electrical  encineij 
to  invest  the  sum  of  £850,000  townrds  U 
develoTiment  of  electric  poAver  in  C^ilp  1* 
b'^^en  accputed  by  thp-  Compania  Naoio'l 
Euer7,a  Electrica.  With  ampl^  capital  t 
its  disposal,  this  enterprise  will  now  p:- 
ceed  to  carry  out  an  ambitious  progTanin. 

In  connection  Avith  the  electrification  f 
the  Chilean  State  RaiUvays  betAveen  Saii- 
ago  and  Valparaiso  (116  miles),  and  ti 
luunch  from  Llai-Llai  to  Los  Andes  (J 
miles),  considerable  progress  upon  constr  - 
tion  is  reporfed.  By  the  terms  of  the  c(- 
tract  the  work'  has  to  he  completed  r 
September  27,  1923,  but  progress  has  bti 
so  satisfactorv  that  it  is  expected  that  el  - 
trie  trains  will  be  running  over  part  of  U 
line  by  the  end  of  the  current  year. 

Four  classes  of  electric  locomotive  p 
being-  employed — high-speed  express  p- 
senger  engines  for  the  thi-ough  passsensr 
■-ervice,  local  passenser  loconrntiA^es  for  ib 
local  trains,  fieig-ht  locomotives  ai 
sliunting-  ens'ines.  The  express  passenir 
and  the  freight  locomotiA-es  are  bei? 
arranged  for  rcGeneration.  By  this  nie:s 
the  engines  Avhile  rnnninu-  doAvn  gradie  9 
— theniaximum grade  is  2'25  ])ercent — vl 
generate  current  Avhich  can  be  returned  o 
the  trolley,  and  Avonld  be  available  r 
locomotrA-es  ascending  the  bank,  or  miit 
be  returned  to  the  lines  of  the  po\A-er  co- 
pany,  tluis  reducing'  the  amount  of  poAF 
required  bA-  the  system  as  a  Avhole. 
first  freifllit  locomnt.ive,  AAdiich  has  tit 
been  practicallA'  completed,  rates  1,6*^0  h'. 
at  3,000  volts,  and  will  be  able  |o 
devtdoii  a  maximum  of  3,000  h.p.  for  sh.rt 
periods.  ^^Mih  natural  ventilation  |p 
locomotive  will  deliA-er  foi  une  h(nii  a  trb- 
live  effort  of  2T,95()  lb.,  at  a  speed 
22.6  miles  per  hour,  at  3,000  volts.  lie 
continuous  cai^acitA'  of  the  locomoliA-e  avIi 
forced  A-entilation '  is  20.880  lb.  tra.'tje 
effort  at  24.8  miles  per  hour,  the  maxim  In 
speed  being  40  miles  per  hour. — Reutti 
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MACHINE  FOUNDATIONS. 

HOrnu    apparently    a    .siiupit!  subjt^ct, 
n machine   fnuiula I  ions  \-ery  ot'f  en  '  proseiil 
j  llieinwel  ves  in  Die  sliapc  oi  ])iizzlino-  diffi- 
1  nilties  to  factory  (Mij^iiuMns,  etc.,  whoso 
^vork  it  is  to  su])eivise  machine  layouts. 
[■By   machine    foundations    we  mean  for 
I  :'OTnpaiativeiy  lioht  machines,  say,  up  to 
10  tons,  which  nevei-  pioduee  any  sharp 
4iock  or  bad    vibration,  such  as  lathes, 
Irills,  borin<)'  mills,  planers,  millers,  etc. 
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foundatiou  is  concerned,  6  to  1  concrete 
would  answer  our  purpose  quite  satis- 
factorily. To  finish  tbe  foundation,  the 
machine  must  be  parked  up  on  bricks  T 
in  its  final  position,  as  far  as  levels  and 
drives  arc  concerned,  with  the  special 
foundation  bolts  J  hanj^in^-  as  .shown. 

A  novel  way  of  securing  bolts  in  con- 
crete is  to  make  them  hooked  shape  J  with 
a  continuous  bar  tlirou;^!!  tJiem,  as  H  in 
Fig.  2.  This  method  obviously  increases 
the  binding  powers  of  the  bolts  and  also 
does  awav  with  the  use  of  rag  bolts. 


Fin.  ) . 


Foundations  for  engines,  motors, 
J  pumps  and  heavy  machines,  liable  to 
i,  produce  .shock  and  vibuition,  lecfuire  a 
I  separate  and  detailed  exjilanation,  for  in 
L  their  case  the  various  possible  loads  and 
i,  forces  have  to  be  considered  and  worked 
'  to. 

Meanwhile,  it  is  tlie  writer's  intention 
only  to  explain  a  means  whereby  founda- 
tions for  light   macliines  can  be  laid  out 
Ipwith  little  or  no  trouble  wliatever,  taking, 
,|for  instance,  a  case  as  illustrated  in  Figs.  1 
and  2,   where   we   have   a  substantial 
^"bottom  "  or  hard  ballast  A,  but  with 
i irregular  surface,  which  is  covered  witli 
_^ rough  or  soft  filling  B,  entirely  unsuitable 
ioT  cairying  any  consideiable  load. 
>'    To    make     our    foundation     foi'  the 
'machine,  let  us  say  for  a  radial  drill  R  we 
7!iust  first  excavate  as  sliown  of  dimen- 
sions sufficiently  large  to  take  the  shutter- 
'.  ing  for  a  raft  V,  which  must  be  at  least 
"  twice  the  aiea  of  machine  base  L,  and  at 
j  least  bin.    thick,  but   could  be  allowed 
i thicker  to  suit  irregular  ground  levels. 

This  raft  would  have  to  be  reinforced 
with  steel  rods    D,  approximately    6  in. 
pitch,  and  witli  diameter  to  suit  the  load 
Ion  foundation.    For  macdiines  of  weight 
up  to  three  tons  it  is  advisable  to  use 
ji'^^in.    diameter  steel    rods;  for  weights 


Shuttering  is  then  platted  around  the 
machine,  as  illustrated,  and  the  founda- 
tion S  is  made  up  to  machine  base,  prefer- 
ably of  10  to  1  concrete  with  a  cement 
finish  top. 

The  old-fashioned  method,  even  for  the 
lightest  machines,  was  to  excavate  well 
down  into  ballast,  so  as  to  ensure  a  firm 
footing,  and  fill  in  with  concrete,  .some- 
times resulting  in  a  foundation  6  ft.  to 


Fio.  2.  -  Part  Plan. 

7  ft.  deep  (with  no  reinforcement,  of 
course). 

It  is  not  essential  that  the  foundation 
be  level,  but  could  be  on  a  slope  as  F  in 
Fig.  3.  This  does  not  interfere  in  any 
way  witli  our  machine,  as  it  could  be  i(uitc 
easily  packed  up  and  concreted  in,  regard- 
less of  levels  of  bottom  raft. 

Practicallv,  this  method  of  distributing 
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Fui.  3. 


between  three  and  five  tons  g  in.  diameter 
y  steel  rods  are  ([uite  satisfactory.  Finally, 
i  for  machines  up  to  10  tons  distributed 
[  weight  steel  rods  of  %  in.  or  f  in.  diameter 
1  are  sufficient.  It  is  also  essential  that 
two,  three  or  even  four  rods  E  of  reason- 
able size  be  used  so  as  to  tie  the  reinforce- 
'  ment  together.  As  far  as  material  for  the 
1 


the  load  is  very  economical  and  efficient, 
doing  away  with  the  present  very  high 
cost  of  unnecessarily  large  excavations 
and  concrete  work.  Theoretically,  it  can 
be  seen  quite  clearly  that  to  distribute  the 
dead  load  over  a  larger  area  increases  the 
load  permissible  per  sc-[uare  foot  of 
machine  in  contact  with  foundation. 
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KEYWAY  CUTTING  "IN  SITU.' 


A  iiEAVT  hulstmg  drum,  about  iff.  in 
diameter  and  fitted  with  a  parallel  key, 
had  in  the  course  of  time  become  easy  in 
i(s  shaft  due,  in  the  main,  to  the  continual 
leversal  of  direction.  The  parallel  key, 
of  course,  oifeied  no  means  of  eliminating 
the  defect,  so  it  was  decided  to  have  it 
withdrawn  and  replaced  by  a  tapered  one. 
The  withdrawal  of  the  original  key  pre- 
sented no  particular  difficulty,  but  the 
drum  itself,  desjiite  the  fact  that  it  was 
perceptibly  easy  circuniferentially,  solidly 
resisted  all  methods  attemiited  to  remove 
it  from  its  jiosition.  The  writer  therefore 
decided  to  have  the  keyway  cut  to  the 
rccjuired  tajier  with  the  tlrum  in  place,  and 
the  illustration  indicates  the  manner  in 
which  this  was  .satisfactorily  accom- 
plisluMl.  The  keyway  was  .stairclard  for  a 
shaft  aliout  (i  in.  in  diameter,  and  the 
length  through  the  boss  was  close 
12  ill.,  the  material  being  cast  iron, 
steel  strip  A  "  was  made,  with 
lecjuisite  taper,  to  provide  the  necessary 
seating  foi-  the  cutting  tool  and  just  a  nice 
sliding  fit  in  the  key  seat.  A  head  was 
'  bii  med  to  this  unit  to  facilitate  opera- 
tions, as  de.scribed  later.  The  cutter  was 
jnoduced  in  tool  steel,  its  length  being 
about  twice  tliat  of  the  wheel  boss  and 
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w  idth  ec^ual  to  that  of  the  kej"way.  T'he 
teeth  A^ere  cut  straight  across  and  were 
given  a  .slight  taper  overall  in  the  direc- 
tion .shown  (exaggerated  for  clearness, 
actually  this  was  very  small).  This 
p(»rti()n  was  then  tempered,  care  being 
taken  that  no  distortion  resulted  in  the 
process.  A  gib  head  was  formed  for  driving 
and  removing-  purposes  and  an  ordinary 
liand  hammer  gave  all  the  blow  required. 
'!'()  prevent  any  tendency  on  the  part  of 
the  sliding  seat  to  follow  the  cutter  when 
cutting  was  being  effected,  a  hardwood 
choke  was  made  to  fit  between-  the  (Uid  of 
the  .shaft  and  head,  as  .shown,  and  for 
every  new  cut  this  piece  was  shortened 
the  necessary  amount  to  enable  the  seat- 
ing to  be  inserted  fui-fher  within  the  boss. 
(Several  hours  were  occupied  in  the  cutting 
of  the  taper,  but  the  result  was  all  that 
could  be  desired  and  overcame  an 
awkward  situation.  The  sketch  illus- 
trates the  setting  of  the  parts  preparatorv 
to  starting  the  first  cut.  The  key  seat 
extended  far  enoug-h  beyond  the  boss  to 
enable  the  pilot  end  of  the  cutter  to  be 
made  of  the  proportionate  length  .shown. 
The  sections  of  the  various  parts  had  i^f 
cour.se.  to  be  given  careful  consideration, 
otherwise  depth  binding  would  have 
ooci^rred, 
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STAVELEY  BLAST  FURNACE 
WORKS. 


A  Continuous  O^Et-ation  Piant. 

x\i>  Mr.  Oliaiieis  Markhaui  said  In  the 
members  of  the  Institute  of  British  Foun- 
diymen  (Lancashire  branch^  who  visited 
the  famous  ironworks  at  Staveley  last 
Saturday,  there  is  no  expei  ieru  e  as  valu- 
able to  men  holdino'  responsible  positions 
in  an  industry  as  visits  to  \yorks  up  and 
down  the  eountiy.  Technical  societies 
should  realise  that  such  Morks  visits  are 
equally  as  valuable,  if  not  more  so,  than 
the  convening  of  conferences  at  which 
papers  are  read. 

The  works  at  Staveley,  near  Chester- 
field, may  be  broadly  divided  for  conve- 
nience into  three  parts — the  blast  furnace 
plant,  the  bye-products  plant,  and  •  the 
foundries.  The  blast  furnace  plant, 
althoiioh  one  of  the  oldest  in  the  coujitry, 
has  been  kept  thoroughly  up  to  date; 
indeed,  some  of  the  most  important  im- 
provements in  prodiiction  methods  have 
originated  at  these  works.  There  are  in 
all  12  furnaces  at  Staveley,  11  of  which 
have  a  capacity  of  120  tons  per  24  hours, 
while  the  remaining  one  manufactures  2'0() 
tons  in  the  same  time.  These  furnaces  are 
divided  into  two  batteries  of  four  and 
eight  respectively.  The  former  is  a  com- 
paratively recently  instiilled  plant,  and 
the  blast  is  supplied  by  five  1,00U  h.p- 
blowing  engines  running  at  30  revolutions 
2)er  minutf,  which  were  made  by  Galloways 
Ltd.,  Maii'-hestei.  Only  two  of  the  newer 
furnaces  are  in  ofx'i  :i1  inji  at  the  present 
time  and  three  of  the  ol.ler  plant.  During 
the  war  period  all  of  tlie  furnaces  were 
worked  to  capacity,  but  the  firm  does  not 
anticipate  a  return  to  this  happy  state  for 
some  time  yet.  In  all  probability  an 
additional  blowing  engine  will  have  to  be 
installed  before  that_  time  comes,  as  the 
hirgesi  furnace  requires  two  blowing_  en- 
giiies,  and  there  is  always  the  possibility 
of  a  breakdown.  Reliability  is  very  essen- 
tial in  these  engines,  as  they  are  practi- 
cally never  stopped.  The  blast  is  onl>- 
off  for  some  seven  minutes  (hu'iiig  tlie  2-! 
hours. 

The  blowing  engines^  foi-  tho  older 
furnaces  have  been  running  for  over  half 
a  (tentury.  One  of  these  is  a  beam  engine 
with  wooden  crankshaft,  and  it  is  as  effi- 
cieiii  now  as  whe  n  tirsi  installed  sonie  70 
years  ago. 

Cost  of  Putting  Out  Furnaces. 

The  experience  of  the  Staveley  works 
has  been  similar  to  othei-  works  through- 
out the  country— the  refining  of  furnaces 
has  had  to  be  done  more  frequently  during 
recent  years,  because  of  the  repeated 
damping  down  owing  to  trade  depression 
and  labour  disputes.  The  usual  lite  of  a 
furnace  lining  is  six  yeais,  but  the  strain 
caused  by  the  repeated  expansion  ami  con- 
traction owing  to  the  variations  of  tem- 
peiature  play  havoc  not  ojily  with  the  fire- 
])rick  lining  but  with  the  outer  casing. 
This  is  one  reason  why  blast  furnaces  can 
only  be  operated  economically  if  they  are 
in  continual  use.  It  costs  about  £7,000 
to  strip  and  reline  a  fui'iuxce.  Many  whom 
one  might  expect  to  know  better  think 
that  all  the  loss  and  inconvenience^  of  a 
stoppage  is  owing  to  the  time  lost  in  re- 
starting, whii'h,  as  a  matter  of  fact,  is 


quite  a  simple  matter,  involving  little 
risk  apart  from  the  expansion  of  the 
furnace;  a  blast  furnace  can  be  smelting 
in  two  days  from  being  first  lighted. 

Less  than  2  per  cent  of  the  iron  manu- 
factured is  white,  and  for  this  there  is  a 
ready  market.  All  tiie  ironstone  used  is 
imported  from  other  parts  of  the  country 
as  Derbyshire  ironstone  lia--  Ik  pu  worked 
out,  but  the  coal  used  is  nlisiined  from  the 
companys  own  collieries.  It  may  be  in- 
teresting to  record  that  each  furnace  uses 
1,000,000  gallons  of  cooling  water  each 
day,  this  water  flowing"  down  the  casings 
and  runs  into  a  goit  which  winds  about 
the  works  for  a  distance  of  four  miles, 
and  is  then  pumped  back  for  use  again. 

CosS  FueS  Problems. 

Visitors  to  Staveley  Works  are  always 
impressed  with  the  cleanliness  and  tidi- 
ness everywhere.  There  is  very  little  waste 
— most  of  it  is  used  in  the  production  of 
bye-products — but  such  as  there  is  is  not 
allowed  to  accumulate.  It  is  always  diffi- 
cult to  keep  a  boiler  ijlant  clean,  lint  a 
blast  furnace  works  is  fortunate  in  not  hav- 
ing to  use  coal  as  fuel.  The  boilers  are  by 
Babcock  &  Willcox,  and  the  only  fuel 
used  is  blast  furnace  gas.  During  the  wai- 
period  many  ingenious  uses  were  found  for 
the  exhaust  gases,  and  even  mnx,  in  addi- 
tion to  firing  the  boiler,  it  is  used  for  the 
coke  stoves  and  also  for  tlie  core  drying 
stoves  O'f  the  foundiies. 

Before  concluding  this  description  of 
the  blast  furnace  plant  it  may  be  of  in- 
terest to  mention  that  the  furnaces  are 
tapped  four  times  during  each  24  hours. 
The  metal  is  run  down  a  channel  or  "sow" 
into  moulds,  the  slag  having  previously 
been  skimmed  off.  These  moulds  are  in  the 
form  of  combs,  and  the  metal  is  stocked 
in  this  form  until  ordered,  when  it  is 
l)roken  with  a  hydraulic  breaking 
machine. 

In  the  power  liouse  are  two  turbo- 
generators of  5,000  and  3,00t)  kw.  capacity 
A^hich  also  supply  power  to  the  company's 
collieries,  and  for  many  other  purposes 
within  a  considerable  radius. 

There  are  tbree  batteries  of  coke  ovens, 
comprising  in  all  250  ovens.  The  opera- 
tion of  these  ovens  is  nearly  automatic. 
Xearly  six  tons  of  coke  is  obtained  from 
seven  tons  of  slag. 

Bye-products. 

The  bye-products  section  of  unmy  woiks 
is  the  most  interesting-  part.  There  is 
great  scope  for  the  chemist  in  a  blast 
furnace  works.  Sulphate  of  ammonia  is 
manufactured  in  large  quantities  and  used 
for  fertilising  purposes  and  phenol, 
benzol,  nitric  and  sulphuric  acids  are 
among  the  bye-products.  Benzol  is  one  of 
tlie  most  A^-aluable  of  the  bye-products,  and 
there  is  such  a  ready  market  fo)-  it  that 
the  firm  has  no  difficulty  in  disposing  of  it. 
There  is  not  a  separate  laboiatory  for  the 
bye-])rocliicts  section  of  the  works,  but 
some  -50  chemists  are  emploved  by  the  firm 
in  a  very  well  equipped  laboratory. 

I.iabour  in  the  blast  furnace  and  bye- 
products  section  of  the  works  is  employed 
on  the  three-shift  system.  Most  of  it  is 
semi-skilled  labour. 

The  Foundries. 

The  foundries  of  the  Staveley  Coal 
Tion  Co.  are  primarily  pipe  foundiies. 
Therefore,  the  plant  and  organisation  is 
for  specialised  production,     It  must  not 


be  supposed,  however,  that  no  other  wm  l 
is  done,  because  there  is  a  general  found  :  ^ 
and  at  the  present  time  a  big'  order  tu 
tunnel  plates  is  being  dealt  with.  A  pip: 
foundry  is  very  different  from  either  tin 
(>rdiuai';\r  jobbing  foundry  or  the  foundi\ 
which  specialises,  say,  in  castings  for  in 
teinal  combustion  engineiS.  It  is  pcssil  ll 
to  run  a  pipe  foundry  on  unskilled  aiK 
semi-skilled  labour.  The  foundries  i\ 
Staveley  are  very  old  and  the  plant  is  no 
altogether  modern.  In  justice  to  the  firm 
however,  it  may  be  said  that  the  quality  o 
the  castings  produced  is  splendid,  am 
the  percentage  of  wasters  is  very  low 
Pipes  from  4  in.  diameter  to  54  in.  an 
made  in  standard  12  ft.  lengths,  and  th 
must  be  made  very  accurately  to  specifii  al 
tion.  A  slight  variation  in  thickness  w  l 
prevent  a  pipe  being  passed  by  the  in 
spector.  The  pipes  are  all  moulded  am 
cast  vertically  in  pits,  iron  patterns  beim 
used  and,  of  course,  iron  moulding  boxt  s 

The  capacity  of  the  foundries  is  l,2iH 
tons  of  castings  per  week.  The  spare  tac!d 
alone  weighs  over  5.000  tons.  Wood  wdo 
rope  is  used  in  coremaking  instead  o 
straw,  and  there  is  a  special  facto  1 
attached  to  the  foundry  for  manufa'ctni 
ing  this  wool  wood  rope  from  old  pitproii- 
The  firm  sells  a  large  quantity  of  the  wooi 
wool,  as  the  production  is  far  in  excess  o 
the  requiiement>  of  the  Stavel>^ 
foundries. 

The  method  of  wage  payment  of  ih 
foundry  labour  is  rather  novel.  Each  jii 
in  the  pipe  founiliies  has  so  many  nioulii 
ing  boxes,  and  an  allotted  number  of  pij  e 
is  produced  by  the  siiuad.  When  tlii 
number  has  been  cast  the  men  aie  fii-e  t 
go  home,  and  the  day's  work  usiiall 
finishes  between  twc  and  three  o'clnr 
and  never  after  four.  It  is  certaii  l 
hard  work,  and  all  the  ramming  is  doi! 
by  hand.  In  some  of  the  shops  the  nia 
in  charge  tak'"^  «(irk  (m  a  contract  basi: 

It  is  the  iniciiiidn  of  the  firm  to  rephu 
the  present  foundries  by  new  buildiii<: 
laid  out  and  equipped  in  the  inosi  modi  i 
lines  at  an  early  date. 


FURTHER    CONTRACT  FOR 
VICKERS. 

It  is  stated  that  the  reconditioning  < 
the  Holt  liner  Brandenburg  has  bee 
awarded  to  Messrs.  Vickers  Ltd.,  Barrii\ 
in-Furness.  The  w(u-k  will  take  sever 
months  to  complete  at  a  co.sf  of  abm 
£20,000.  The  Brandenburg  is  an  e 
(jerman  liner,  built  in  1901  at  Bremen  1 
the  Vulkan  Co.  and  intended  fcu'  fl 
emigrant  traffic  of  the  Xoi  ddeutscli' 
Lloyd.  She  is  43f/ft.  long  and  has  a  gio 
tonnage  of  7,540,  is  fitted  with  wiielcs 
electric  light  and  submarine  sigiiallin. 
and  is  propelled  by  twin  screws  driven  l! 
(juadruple-expansion  reciprocating  ni 
chiuei'.v.  The  vessel  was  handed  nv 
under  the  terms  of  (he  peace  treaty,  ai 
for  some  time  has  been  managed  for  t' 
Shipping  Controller  by  Messrs.  Altn 
Holt  &  Co.,  who  have  now  taken  iier  ov 
pcinianeiitly  and  will  fit  her  for  th^^ 
.Vustralian  service.  The  work  iiicluil 
overhauling  the  machinery  and  reco 
ditioniug  the  hull  and  equiimient,  .v. 
was  secured  by  ^lessrs.  Vickers  after  ivC  I 
competition  from  tli(>  ^feisey.  Civile  ai! 
Xorth-East  C^ust. 
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.i  MARINE  ENGINE  DESIGN 

i     AFFEGTED    BY  LIFEBOAT 

j     SERVICE  CONDITIONS/ 

'j  By  A.  F.  Evans. 

,i  Veey  early  in  the  application  of  the  internal- 
J  combustion  engine  to  lifeboats  it  was  found 
Jthat  the  commercial  axticle,  as  far  as  equip- 
Iment  was  concerned,  was  utterly  inadequate 
j  for  the  work  of  the  lifeboat  service,  and  detail 
'i  by  detail  the  special  equipment  necessary 
-  has  been  designed.    The  best  of  petrol  cocks 

were  not  substantial  enough,  and  were  fitted 
'  with  steel  pegs,  springs  or  screws,  while  no 
'  attention  was  paid  to  the  threads,  and  so 
'  with  nearly  every  other  item.    Even  the 

semi-rotary  pumps  for  pumping  lubricating 
r  oil  from  the  store  tank  had  to  be  specially 
i'  designed. 

'l  Pressure  gauges,  electrical  meters,  lamp 
,  holders,  etc.,  are  standard  articles,  but  as 
such  they  are  quite  inadequate  for  the  rec(uire- 
\  ments  of  the  lifeboat  service,  and  as  a  pressure 
:  gauge  that  is  rust-proof  and  watertight 
j:  cannot  be  found,  the  modern  practice  is  to 
I  enclose  these  meters  in  a  frame  with  a  glass 
I  front,  and  to  keep  this  frame  dry  with  a 
c  capsule  of  carbide.  As  the  standard  switches 
1  and  holders  are  only  on  the  lighting  circuit 
•  it  does  not  matter  much,  but  all  switches  on 
i"":  the  ignition  circuit  are  to  the  Institution's 
i  design,  incorporating  the  laminated  bridge 
i  switch,  though  the  latest  practice  is  a  barrel 
j  controller. 

-j  It  may  be  of  interest  to  outline  the  installa- 
I  tion  of  machinery  in  one  of  the  later  types  of 
I'  boats  fitted  with  a  Tylor  70-h.p.  engine  and 

built  for  the  Lifeboat  Institution  by  the 
-;j  Weyburn  Engineering  Co.  Ltd.  This  boat, 
!  j  examples  of  which  are  to  be  found  at  Camp- 

belltown,  Beaumaris,  Blyth,  Kingstown, 
,  Peterhead,  etc.,  is  one  of  the  largest  class, 
|i  and  is  45  ft.  long  by  12  ft.  6  in.  beam,  and, 
f,  as  before  mentioned,  displaces  about  17  tons. 
B  The  engine ,  which  has  cylinders  6|  in .  diameter 
i)  by  7|in.  stroke,  gives  about  70  b.h.p.  at  the 
i  usual  speed  of  725  revolutions  per  minute, 

and  it  will  be  readily  understood  that  the 
I  boats  are  overpowered,  or,  as  it  can  be  better 
L  expressed,  they  have  an  ample  margin  of 
,  power  ;  this  is,  however,  necessary  in  order 

to  enable  them  to  cope  with  special  circum- 

stances  that  arise,  and  to  be  mana'uvred 
'  readily. 

,k      The  motor  compartment,  which  is  made 
i  j  just  large  enough  to  house  the  engine  and 
p  reversing  gear,  silencer  and  various  small 
[■  fittings,  is  bulkheaded  off  from  the  rest  of 
i  the  boat,  and  is  lined  with  copper  ;  the  bulk- 
;  heads,  which  are  from  l  |in.  to  2  in.  thick, 
\fi  run  right  up  to  the  deck  and  then  are  con- 
Kl  tinued  in  the  form  of  coamings  upon  which 
i '!  is  mounted  the  motor  hood,  a  very  substantial 
j  pair  of   flaps   with   watertight   seals  and 
^  clamping  screws.    Two   3-in.   bearers  are 
'    worked  in,  right  fore  and  aft,  and  tlie  engine 
j    and  reversing  gear  are  secured  to  these  by 
j    bronze  set  screws  and  locating  blocks.  Bras's 
I    pads  are  secured  to  the  angle  irons  which  are 
I    attached  to  the  bearers,  and  these  pads  are 

I  machined  and  filed  to  ])ro\  ide  adjustment 

II  in  the  alignment. 

:       It  will  be  readily  agreed  that  the  correct 
method  is  to  incorporate  the  reversing  gear 

i  j  *  Paper  given  before  the  Tnstitutici!  of  Auto- 
[    mobile  Engineers, 
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with  the  engine,  but,  unfortunately,  in  these 
installations  they  are  separate,  and  as  it 
would  be  out  of  the  question  to  assume  per- 
manent alignment,  a  universal  joint  is  fitted 
betM'  "!!  tlie  engine  and  the  gear.  This  joint 
coiisi,>U  i)f  a  diaphragm  of  fabric  and  rubber 
moulded  com^^lete  with  holes  in  the  centre 
which  register  with  these  in  the  coupling  of 
reversing  gear,  and  spigotted  into  the  face  of 
the  flywheel  and  secured  by  a  clamping  ring, 
in  order  to  get  aligmnent  between  the  engine 
and  the  gear  a  jig  in  the  form  of  a  distance- 
piece  is  used,  which  is  bolted  to  the  engine 
crankshaft  and  the  reversing- gear  coupling 
is  lined  up  to  it. 

The  stern  tube  is  a  special  design  of  the 
Institution,  and  has  an  interesting  feature, 
inasmuch  as  the  part  that  is  bolted  to  the 
stern  post  is  provided  with  a  sleeve  which 
envelopes  the  boss  of  the  propellor.  This 
serves  the  purpose  of  jDreventing  cordage  from 
bemg  piciiied  up  and  wound  round  the  shaft 
between  the  propeller  and  the  stern  tube, 
and  also  provides  a  means  of  transmitting 
any  lateral  strain  from  the  propeller  direct 
to  the  stern  post.  As  the  after  bush  is 
bolted  to  a  cast-bronze  aperture  frame,  the 
whole  boat  could  be  jacked  up  by  the  ])ro- 
ijeller  without  straining  the  shaft. 

To  ensure  alignment  of  the  stern-tube 
bearings,  the  tube  itself,  which  is  of 
substantial  construction,  is  counterbored 
at  each  end  to  take  two  bushes  at  the  after 
end  and  one  at  the  forward  end,  these  bushes 
being  standardised  gunmetal  shells  lined 
with  white  metal.  The  protecting  sleeve 
also  acts  as  a  cover  to  the  after  stuffing  box. 
which  is  not  adjustable,  and  an  identical 
stuffi.ng  box  is  provided  at  the  forward  end. 
The  tube  screws  into  the  after  casting  and 
is  nutted  up  to  another  casting  at.  the  forward 
end  through  which  it  passes,  so  that  it  is 
rigidly  held,  but  the  space  in  the  deadwood 
is  filled  up  with  thick  white  lead,  which 
gives  to  the  expansion  of  the  wood.  A  small 
header  tank  is  connected  to  the  tube  by 
one  branch  of  a  tee-connection,  the  other 
branch  going  to  the  hand  pump,  and  thus 
the  tube  is  kept  full  of  oil  at  a  pressure 
above  that  of  sea.  The  shaft  is  of  manganese 
bronze,  and  the  tapers  and  keywaj^s  are 
made  to  gauge,  while  the  couplings  are 
drilled  to  jig  so  that  everything  will  intei- 
change. 

The  fuel  supply  is  in  duplicate  from  t^^-o 
cylindrical  40-gallon  copper  tanks,  each 
situate  in  a  seperate  hold.  Two  distribution 
cocks  are  provided,  which  control  both  the 
petrol  and  the  pressure  air,  and  from  these 
a  pipe  passes  to  a  two-way  cock  situated 
at  the  bottom  of  a  small  gravity  tank,  the 
mechanism  for  actuating  this  cock  being 
situated  on  the  instrument  board,  where, 
by  the  simple  pulling  out  of  a  handle,  the 
main  supply  is  cut  off  and  the  gravity  tank 
placed  in  operation. 

The  tanks  are  made  of  10-gauge  half -hard 
copper  with  folded  or  hook  seams  sweated 
up,  a  method  of  construction  which  is 
more  sound  than  brazed  joints,  as  the  hook 
seam  is  as  strong  as  the  material  itself  and 
is  not  subjected  to  the  annealing  action  of 
brazing  ;  the  solder  is  only  requii'ed  to  make 
a  petrol-tight  joint.  To  prevent  corrosion 
the  tank  is  tinned  throughout  before  being 
made  up  ;  it  is  also  stoved  on  the  outside 
after  completion. 

All  tanks  are  tested  at  the  maker's'  works 
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by  filling  them  with  air  up  to  a  pressure  of 
30  lb.  per  square  inch,  and  then  submerging 
them  in  water;  and,  again,  after  delivery, 
they  are  partially  filled  with  paraffin  and 
then  steam  is  let  into  them  from  a  I'oiler 
till  the  pressure  reaches  20  lb.,  when  they 
are  turned  about  so  that  the  paraffin  may 
come  into  contact  with  every  joint.  As 
all  vulnerable  places  have  previously  been 
painted  with  flat  black,  the  slightest  leak 
manifests  itself,  and  tanks  which  have  been 
quite  sound  under  the  air  test  often  show 
small  leaks  under  the  steam  test.  A  saddle 
casting  carries  aU  the  connections — the  filling 
opening,  the  level  gauge,  the  petrol  delivery 
pipe,  and  the  air  pipe — and  is  nutted  and 
soldered  to  the  tank. 

Air  pressure  is  supplied  to  the  tanks  by 
means  of  a  mechanical  pump  on  the  engine, 
or  a  hand  pump  forming  jjart  of  the  installa- 
tion ;  by  means  of  the  petrol  control  the  air 
pressure  can  be  kept  in  both  tanks,  while  the 
petrol  is  being  used  from  one,  the  other  tank 
thus  being  left  ready  for  immediate  use. 

The  petrol  controls  (Fig.  1)  are  multiple- 
way  cocks  situated  inside  the  engine  com- 
partment with  the  actuating  handle  and  a 
marked  dial  plate  on  the  outside.  As  these 
cocks  are  somewhat  large  in  diameter,  and 
have  to  be  spot  tight,  they  are  difficult  to 
produce,  but  by  reaming  the  bore  and 
grinding  the  plug  and  afterwards  lapping 
it  in  with  rouge,  it  has  bee)i  found  possible 
to  make  a  good  job  of  them  (Fig.  2). 

All  the  connections  used  in  these  instal- 
lations are  speciallj-  made  to  the  design  of 
the  Institution's  engineers,  and  are  somcAvhat 
heavier  than  the  usual  commercial  con- 
nections. In  practically  every  case  a  pipe 
is  connected  to  a  fitting  by  jn'oviding  the 
fitting  with  a  female  socket  tapped  to  the 
particular  size  of  pipe  thread,  into  which 
a  male  connection  is  screwed,  while  the  pipe 
is  brazed  into  the  nipple,  the  latter  being 
red  phosj)hor  bronze  in  the  small  sizes, 
which  can  be  produced  in  a  capstan  lathe, 
and  cast  brazing  metal  in  the  larger  sizes. 

The  water  circulation  is  also  duplicated, 
a  closed  fresh-water,  running  circuit  and 
a  stand-bjr  salt-water  circuit  :  in  the  running 
circuit  the  amount  of  water  passing  from  the 
pump  to  the  engine  is  under  the  control 
of  a  bye-pass  which  turns  some  of  the  water 
into  the  exhaust  jacket  should  the  engine 
be  found  to  be  too  cool.  From  the  cylinders 
the  water  passes  to  the  exhaust  jacket,  and 
then  through  a  four-Avay  cock  to  one  of 
the  two  coolers  which  are  situated  in  separate 
wells,  then  to  the  other  cooler,  and  back 
to  the  pump  via  a  second  four-waj'  cock. 
A  small  header  tank  is  connected  by  a 
tee-piece  to  the  cii'cuit  to  make  good  any 
loss,  though  this  is  very  small  indeed.  The 
object  of  the  four-way  cocks  is  to  enable  the 
fresh-water  circuit  to  be  cut  out  and  a 
connection  made  with  the  sea  at  any  time. 
There  are  several  reasons  for  the  use  of 
fresh  water  and  an  enclosed  ckcuit ;  for 
instance,  sea  water  leads  to  corrosion  and 
to  heavy  deposits  of  sand  in  the  jackets 
when  the  boat  is  working  amongst  the  sands 
in  bad  weather  ;  the  author  has  knoM  ii  the 
exhaust  pipe  jacket  and  the  cylinder  jackets 
to  become  entirely  filled  with  sand  and  slime 
in  one  trip.  Again,  sea  water  means  a 
sea  inlet  somewhere,  and  this  may  readily 
become  choked,  though  verj'  definite  pre- 
cautions are  taken  by  the  Lifeboat  Institution 
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to  guard  against  this,  even  in  the  stand-by 
sea-water  circuit. 

The  only  points  of  departure  froiu  th(" 
usual  practice  with  regai'd  to  the  lubrication 
are  the  oil  cooler,  which  is  situated  in  the 
lelieving  well — that  is  to  say.  right  in  the 
sea.  delivering  the  oil  to  the  engine  at  about 
80  deg.  Fall.,  and  a  hand  pump  and  multiple 
control  cock  which  allow  oil  to  be  pumped 
from  the  store  tank  direct  into  the  forced 
lubiication  feed  pipe  of  the  engine,  through 
suitable  non-return  \-ahes.  or  to  the  stern 
tube,  or  to  any  otliei  jn.iiil  that  may  re(|uire 
oil.  By  this  means  the  engine  is  primed 
with  lubricating  oil  before  it  is  started,  and 
should  the  pumji  give  out,  oil  is  pumped 
into  the  crankcase,  via  the  bearings,  till 
the  engine  runs  on  splash.  This  control  and 
the  pum])  are  situated  on  the  instrument 
Board. 

The  exhaust  pipes  and  the  manifold  are 
jacketed,  the  former  being  made  of  copper, 
and  all  flanges  are  drilled  to  jig.  The 
silencer  consists  of  two  tubes  with  distance- 
rings  at  each  end  giving  a  water  s]5ace  of 
I  in.,  and  there  are  the  usual  saddle  con- 
nections brazed  to  the  outer  tube.  The 
tubes  and  rings  are  brazed  up  and  then 
faced  in  the  lathe,  after  which  they  are 
tapped  to  a  jig,  and  the  dry  brass  end-jilates 
are  secured  by  studs  with  asbestos  packing. 
There  are,  therefore,  no  water-joints  to 
make  at  the  ends,  and  the  silencers  can 
readily  be  taken  down  for  cleaning.  A 
number  of  "  Claire  baffle  cups  are  inserted 
in  the  silencer  proper,  but  it  is  advisable 
that  the  exhaust  should  be  just  audible  in 
order  that  a  '"  miss."  may  be  ]ucked  up. 

The  electrical  arrangements  have  always 
been  a  great  source  of  anxiety,  and  the 
wiring  was  always  giving  trouble  till  a 
special  wire  was  made  for  the  Institution, 
consisting  of  a  stranded  conductor  moulded 
into  an  ebonite  dielectric,  |  in.  in  diameter. 
This  wire,  which  is  purchased  in  short 
lengths,  is  heated  and  bent  to  sha]3e.  and 
is  cleated  to  the  walls  of  the  motor  com- 
])artment  with  brass  cleats.  As  neither 
petrol,  oil,  or  moisture  affect  the  ebonite, 
no  trouble  is  experienced  with  these  wires, 
but  it  must  be  understood  that  all  floating- 
ends  consist  of  the  ordinary  flexible  cable 
jointed  to  the  ebonite  wire.  The  joints  in 
the  latter  are  made  by  sliding  a  vulcanite 
fibre  sleeve  over  one  wire,  joining  u])  and 
soldering  the  conductors,  filling  uj)  the  space 
with  (jhatterton's  conipound,  anil  then 
sliding  on  the  sleeve.  'Iliis  makes  a  j)eifectl\ 
sound  and  mechanical  joint. 

In  some  cases  a  low-tension  magneto  is 
used,  while  in  others  a  lighting  dynanu) 
converted  to  a  plain  shunt-wound  machin(> 
is  em])loycd.  both  being  gear-driven  from 
the  engine,  and  the  current  is  taken  to  a 
special  coil  box  provided  with  a  multiple 
switch.  A  four-cell  acciunuiator  is  employed, 
the  to])s  of  the  cells  beiiig  covered  witli  an 
ebonite  ])latc  bedded  down  on  thick  grea.se 
as  a  precaution  against  fire,  and  the  leads 
from  this  l)attery  arc  also  taken  t(.  the 
coil  box. 

A  C-shapcd  iii(lucti\c  (-oil  is  cni|)l()ved. 
and  it  is  inteiesting  to  recall  that  ])racticaily 
no  information  could  be  (jbtained  to  help 
in  the  design  of  these  coils,  which  was  aiTi\  ed 
at  purely  by  experiment.  The  m  idth  of  the 
ah-gap  was  found  to  have  a  very  important 
effect  on  the  magnitude  of  the  spark,  while 


the  thickness  of  the  wmding  was,  of  course, 
the  governing  factor  as  regards  the  speed 
of  the  coil.  However,  with  some  of  the 
present  coils,  when  an  eight-volt  battery 
is  used,  a  spark  of  over  I  in.  in  length  can 
be  obtain(;d .  Where  ttu^  loAv-tension  magneto 
is  in  US",  a  dynamo  is  driven  by  I'dt  from  the 
engine,  and  in  this  case  an  automatic  cut-out 
is  used. 

By  this  arrangement  the  engine  is  started 
on  the  battery  acting  through  the  inductive 
coil  and  switched  on  to  the  magneto,  or 
where  the  dynamo  is  geared  to  the  engine, 
the  current  passes  through  the  coil  in  both 


Fig.  1. 


cases.  There  is  a  "  capsizing  switch  placid 
in  the  circuit  to  the  bus- bar  in  the  case  of 
self-righting  boats,  and  this  breaks  the 
circuit  when  the  boat  is  cajisized  and  makes 
it  again  wlieii  she  rights  herself.  In  order 
to  a\  oid  tlic  possibihty  of  the  engine  starting 
away  again  and  leaving  the  crew  in  the 
water,  the  circuit  is.  however,  not  restored 
till  after  the  lapse  of  about  30  seconds. 

The  throttle  gear  is  so  arranged  that  when 
the  I'cvcrsing  gear  is  in  neutral,  the  throttle 
is  automatically  closed  and  the  engine  runs 
on  the  bye-pass,  and  then  when  the  gear  is 
placed  in  either  ahead  or  astern  position  the 
throttle  opens  to  the  predetermined  amount 
as  set  by  the  hand  throttle-lever. 


Fig.  2.— Petrol  C(.cl<. 


Tile  starting  gear  consists  of  a  handle 
with  -A  chain  shaft  and  chain  vi^heel  in  a 
watertight  guninetal  box,  in  which  are  also 
located  two  small  handles  for  working  the 
starting  dog  on  the  engine  and  the  half- 
compression  and  retarding  gear  so  as  to 
simplify  the  starting  as  much  as  possible, 
ft  is,  nevertheless,  still  somewhat  of  an 
undertaking  to  swing  an  engine  of  this  size 
on  a  cold  morning. 

Tliere  is  a  circuit  arranged  for  in  the  coil 
box  which  deals  with  the  electric  lighting, 
and  a  special  side  light,  together  witli  a 
disa])])earing  headlight,  had  to  be  designed 
for  use  in  these  lioats.  since  the  commercial 
ai'tick^  was  foinid  (|uite  inadequati^  for  the 
>  ork. 


Practically  all  the  controls,  and  aU  gauj^t 
etc.,   are   carried  to  what  is  termed  tb 
■'  In.strument  Board,"  which  forms  the  att> 
end  of  the  engine  hood,  so  that  there  is  vorl 
little  need  for  lifting  the  hood.  It  wifl  be  und  m| 
stoofl   that  if  the  weather   is  at  all   1) k 
it  is  imjiossible  even  to  open  the  hood  tj 
ascertain  the  nature  of  a  fault,  much  I  • 
to  do  any  work.    The  nature  of  the  ser\  r 
upon  which  these  boats  are  employed  rend  i 
it  absolutely  imperative  that  not  only  m'\> 
all  controls  be  brought  to  the  outside.  Im 
that  the  engine  must  not  stop. 

The  engine  is  sup2:)lied  with  air  dir  ■( 
from  the  hold  through  two  valves,  whic 
close  should  a  few  inches  of  water  enr( 
the  hold.  Even  if  the  hold  is  quite  fiil 
these  valves  prevent  water  from  gettm 
into  the  engine  room.  The  hold  is  suppliel 
from  the  after  end  box,  which  is  in  tur| 
suiiplied  through  a  ball  valve,  and  tliij 
closes  if  the  boat  capsizes.  Should  the  hn] 
valves  close,  there  is  another  source  of  sup]ji 
via  a  pipe  leading  direct  from  the  engih 
compartment  to  the  end  box,  where  anotlie 
valve  normally  closes  this  entry,  but  lift 
under  the  slightest  joressure  difference.  Th 
result  is  that  the  boat  could  be  entir  1 
submerged  for  a  considerable  number  ( 
seconds  withoilt  the  engine  stopping,  an 
it  would  be  almost  impossible  to  get  watt 
into  the  engine  room  in  this  way,  wliil 
the  drawing  of  air  from  the  hold  keeps  awa 
rot  and  prevents  the  accumulation  of  vapou 
It  may  be  added  that  these  boats  are  steanie 
over  the  mile,  and  generally  manceuvK 
under  conditions  which  are  akin  to  bein 
"  stove  in,"  and  all  self-righting  boats  aij 
put  through  the  capsizing  tests  when  fa 
of  water. 

The  testing  of  this  machinery  is  faiil 
exhaustive,  although  it  is  in  no  wa 
"  academic."  The  design  of  the  engine  j 
assumed  to  be  correct,  or  at  least  complettH 
and  the  test  therefore  has  for  its  objecti\ 
the  elimination  of  mechanical  faults  throuel 
out  the  installation.  The  engine  is  run  c 
the  test  bed  till  everything  appears  sati; 
factory,  and  the  consumption  and  bra! 
horse  power  are  taken,  the  power  heir 
absorbed  and  measured  by  a  Froude  dynanu 
meter.  After  everj'thing  is  fini.shed,  a 
hour  full-power  test  is  made,  and  if  the 
is  no  fault  the  engine  is  taken  down  ar 
examined,  and  the  bearings  are  touched  i 
and  any  necessary  work  carried  out. 
is  then  painted  the  final  coat  on  tl 
outside  and  reas  sembled.  In  order  to  m  i  I 
sure  that  nothing  has  been  disarranL;e 
the  engine  is  again  run,  and  final 
passed  for  issue  to  the  building  yar 
When  the  installation  is  completed,  evei 
circuit  is  tested  as  far  as  possible,  and  t 
engine  is  then  run  for  a  few  hours  at  lig 
loarl  while  the  boat  is  at  moorings, 
preliminary  trials  simply  consist  of  rumr 
the  boat  to  some  convenient  crane,  wh 
what  are  termed  "'  the  harliou!'  trial 
are  carried  out. 

In  order  to  facilitate  the  carrying  out 
renewals,  the  Institution  has  tried 
standardise  as  much  as  possible.  Briti 
Standard  Whitworth,  fine  and  ])ii,e  thre" 
are,  of  cour.se,  insisted  upon,  and  a  v 
full  set  of  gauges  is  used  for  checking  th 
threads.  The  small  fittings  are  drilled 
jiu.  especially  tlie  base  plates  of  those  wiii 

((.'oHtinurd  on  par/e  S2. ) 
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Short  practical  articles  solicited. 


Exceptionally  high  rates  paid. 


jFixture  for  Cnnding  Acute  Tapei-s. 

I  Having  lo  f^iiiid  a  sliafi  \v\t\i 

'lii  acnii''  lapci  end,  il  \va.s  found  that  on 
he  machines  ■we  possessed  we  could  not 
•^•et  the  hjose  liead.stock  swivelled  over  far 
j^fuough  to  grind  the  taper.  An  old  centre 
i'vas  procured  and  taken  to  the'  blacksmitli 


LOOSE 
MEADSTOCK 


PLAK  VIEW  OF  CENTRE  IN  POSITION 


,iud  the  end  forged  down  and  beut  as 
shown  in  sketch.  The  end  Avas  then  turned 
iind  hardened. 

We  found  l)y  doing  this  tJiat  we"  could 
^rind  tlic  lapcr  (Hii!"  easily. 
The  skeli  li  exphjii>    wlua'e    the  centre 


A  "  Live  "  Back  Centre  for  Facing  Con- 
nections in  the  Lathe. 

A  year  or  two  ago  the  present  writer 
iliad  to  face  the  flanges  of  a  number  of 
3ast-iron  water  and  high-pressure  gaiS 
c  onnections  of  varying  sizes,  ranging  from 
[18  in.  to  36  in.  internal  diameter,  these 
['being  mostly  slioi't,  double-flange  pieces, 
■  Hanged  reducers  and  tees.  In  the  ordinary 
[engineering  jobbing  shop  these  might 
i  have  to  be  done  in  a  chucking  and  facing 
[lathe ;  in  the  present  instance  only  a  56  in. 


"  Ho/ie  Jhf  t'Ommy  har 


I'swing-iiaag  geared-head  lathe  being  avail- 
ahle.  And,  ordinarily,  the  method  of 
swinging  such  jobs  would  be  to  either  bolt 
one  flange  back  against  the  face  plate  or 

'else  to  chuck  it,  then  to  inn  the  back  centre' 
to   a   centred    crossbar   or   a  si)ider 

/Iriven  or  wedged  into  the  bore  of  the  con- 
uection — not  very  desirable  practice, 
■smce  the  bar  or  spider  is  very  apt  to  move 
or  slip  under  the  strain  of  a  fairly  heav\- 
cut. 


In  ordei  to  minimise  this  danger,  as 
also  to  facilitate  the  operation  and  to  per- 


mit of  one  heav\-  roughing  cut  being 
iakcn  1()  flnish  Ihe  thuigc,  llie  writer 
designed  the  following  a11a(;hment,  illus- 
ti.ited  iier(>with. 

A  lailjon  steel  piece  A  was  turned  u]i 
with  ai  scre\A'efl  stem  B,  the  latter  fltting 
seveial  of  the  ordinaiy  fo'ur-jaw  chncks 
common  to  the  slujp,  and  covering  a 
capacity  that  woiild  meet  the  internal 
hores'  of  the  several  conectious ;  the  piece 
A  being  also  grooved:,  as  shown,  to  form 
a  race  for  a  set  of  gin.  diameter  steel 
balls.  The  part  marked  C  was  also'  made 
of  carbon  steel,  its  fronti  face  forming  the 
relating  half  of  the  hall  race,  while  a 
circidar  wronght  steel  ring  D  was 
attached  by  means  of  six  f  in.  counter- 
head  screws  to  the  part  A ;  this  sei'ving  to 
connect  together  the  two  halves  of  the 


PLEASE  READ  CAREFULLY. 

Vor  tli  i.-<  jiininnl  ire  wcmi:  crisp,  'praul ictil 
and  Iccliiiicdi  m  I iclcs  and  paragraphs,  and 
ire  are  prepared,  to  pay  irell  for  khem.  Of 
the  rnany  irlio  read  technical  journals 
only  a  feu-  write.  Why  is  this  ?  It  is 
not  became  they  have  nothing  to  write 
about,  becaxise  every  experienced  en<- 
ijineer  s  mind  is  a  storehouse  of  valuable 
information;  whether  he  he  manager, 
foreman,  draught smam,  or  mechanic.  We 
have  at  all  times  overcome  power-home 
tro'iihles,  problem  of  design,  or  work- 
shop ditficulties  by  ingenious  devices. 
Sometimes  str-iJdng  methods  become  a 
habit,  and  we  do  not  realise  that  they  are 
exceptional  till  some  observer  C'Vpresses 
astonishment. 

It  is  said  that  every  person  could  write 
one  good  novel,  and  it  is  certainly  true 
that  everyone  could  ioi%te  more  than  one 
useful  wrinMe  or  valuable  article.  We 
inite  and  urge  our  readers,  therefore,  to 
give  others  the  benefit  of  their  knotoledge 
and  experience . 


ball  thrust  bearing.  The  part  C  was  bored 
out,  as  shown,  to  just  push  on  the  end  of 
ike  tail  stock  slide,  the  §  in.  diameter  set 
pin  E  sei'ving'  to<  secure  it  from  turning 
tliej  ivm.  Thus  the  wliole  equipment,  with 
I  he  (  lim  k,  coidd  be  run  forward  into  the 
bore!  of  the  connection,  and  by  means  of 
tlie  jaws  tightened  np  therein.  One  of 
the  chucks  to  which  the  screwed  nose  of 
])art  A  was  adapted  is  shown  i^artly  dotted 
in.  ■ 

Up  to  the  time  of  writing  this  equip- 
ment must  have  been  employed  on  well 
ever  !•")()  conned  ions  of  all  sizes,  and 
although  tlic  races  are  unliardened,  woai- 
is  inappreciable,  and,  what  is  more,  con- 
siderable  labour  and  power  costs  must,  by 
its  use,  have  been  saved. 


A  Device  for  Slackening  Cotteted  Joints. 

In  fitting  up  large  cottered  joints,  such 
as  tlie  lo'comoiive  ])iston-rod  end  into  the 
crosshead  casting  shown,  much  ditKcult> 
is  found  in  getting  the  two  parts  adrift, 
esi>eeially  when  there  is  a  blind,  tapered 
hole  in  the  casting. 

The  device,  which  is  original  as  far  as 
is  known,  will  i-ediu^e  th'O  time  exi)ended 
in  withdiuwing  the  rod  to  a  minimum;  a 
desirable  object  when  mass  production  is 
the  rule. 

It  consist*;  essentially  of  two  packing- 
pieces,  each  hinged  at  one  end  to  a  pair  of 
side  plates.  An  odd-sized  cotter  or  key  is 
also  necessary. 

These  packing  piece.s  are  so  designed 
that  when  in  position  (inserted  from,  large 
end  of  cotter  way)  and  the  old  key  driven 


in,  tho  ■  ■  draw  ' '  of  the  original  cotter  is 
reversed,  i.e.,  the  rod  end,  instead  of 
being  drawn  further  into  the  casting,  is 
eased  back  and  may  be  lifted  out  by  hand. 
This  obviates  such  crude  "stimts"  as 
clamping  the  rod  in  a  A'ice  and  knocking 
the  crosshead  off  with  a  14-lb.  hammer. 

On  knocking  out  the  odd  key,  the  pack- 
ing pieces  collapse  upon  each  other  and 
are  easily  taken  out. 

The  outer  edge  of  these  pieces  are  half- 
r^und  to  suit  the  cotter  way,  the  inner 
edges  perfectly  flat  to  suit  the  withdraw- 
ing key. 

The  holes  in  the  side  iilates  shoidd  be 
slightly  oval  lengthwise  in  order  that  the 
packing  pieces  may  adjust  themselves  to 
slight  variations  in  widths  of  cotter  ways. 
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(Views  expressed  in  this  Section  are  not  necessarily  endorseci  by  the  Editor.) 


TRADE  UNION  DISSENSION 

AND  POSSIBLE  RESULTS. 

(iy  Tlkhkiax. 

interna!  Dissension. 

Signs  are  not  wanting  tkat  there  will 
l)e  a  breaking  away  from  the  Federation 
oF  i'lngiueering  and  Sliipbnildiug  Trades 
by  certain  of  the  affiliated  unions  once  the 
liiesent  dispute  has  terminated.  Great  dis- 
satisfaction exists  amongst  the  members 
of  the  skilled  unions  at  the  continued 
-netliod  of  pooling  the  votes  of  all  the 
unions  ^^-here  a  ballot  is  taken.  It  is 
alleged  that  the  unskilled  unions  dominate 
Ihe  voting  to  a  far  greater  extent  than 
their  importance  warrants.  It  is  difhcult 
to  see  hov^•  anything  but  a  pooled  vote 
could  be  utilised  effectively  where  the 
unions  are  acting  jointly.  A  possible 
alternative  would  be  foi'  each  of  the 
dift'ereni  federations,  namely,  National 
fnioii  of  (leneral  Workers,  National 
Union  of  Foundry  Workers  and  the 
Federation  of  Fngineei  ing  and  Shipbuild- 
ing Trades,  to  take  tlie  votes  of  their 
members  separately.  It  is  not  at  all 
certain  that  this  Avould  make  for  unity, 
and  it  might  easily  have  the  effect  of 
dividing  the  unions  even  more  so  than 
they  are  separated  to-day.  Another 
source  of  grievance  among  the  skilled 
unions  is  that  the  very  short  notice 
which  has  been  afforded  (^n  the  occa.sion 
of  two  recent  ballots  at  least  has  deprived 
many  members  of  the  opportunity  of 
voting.  Complaints  are  frequent  of  ballot 
papers  reaching  the  branch  rooms  but  a 
few  houj  s  before  the  meetings  take  place, 
while  in  other  cases  it  has  been  found 
impossible  to  call  special  summoned  meet- 
ings in  the  time  alloiwed.  The  writer 
very  much  doubts  the  wisdom  of  these 
hurried  ballots.  Fai'  better  to_  proceed 
more  deliberately  and  get  the  job  done 
thoroughly.  There  seems  little  d(uibt 
that  there  will  be  several  secessions  from 
1he  Federation  of  Engineering  and  Shij)- 
biiildiiig  Trades  when  the  trouble  is  over. 

Payment  by  Results. 

There  is  one  clause  which  appears  on 
the  ballot  papei'  re  managerial  functions, 
and  which  has  given  rise  to  considerable 
comment.  It  is  a  very  unobtrusive  little 
paiagraph  and  occupies  a  position  of 
almosf  insignificance  as  though  it  were 
({uite  a  minor  matter.  Its  importance 
must  not  be  measured  by  the  prominence 
given  to  it.  It  deals  with  payments  by 
resulis,  and  is  to  the  effect  that  the  period 
of  f)n(>  month  following  the  resumption  of 
work  shall  be  utilised  by  the  employers 
and  Ihe  trade  unions  for  the  purpose  of 
airiving  at  an  agreed  basis  for  the  intro- 
duclion  of  systems  of  pa>Mnents  by 
resuHs.  The  Amalgamated  Fnginecring 
Fnion  are  resi)onsible  for  circxilMfing  the 
report  thai  the  4T  allied  unions  have 
agreed  to  accept  payment  by  results  on 
the  part  of  the  general  terms  of  settle- 
ment. The  indignant  denials  of  the 
;dlied   union-  do  n<i1   mipenr  to  be  very 


convincing,  and  it  certainly  seems  thai 
if  the  ballot  vote  is  carried  these  unions 
will  be  regai'li  (1  haviuo  agreed  to  the 
principle  of  payiucut  by  results.  It  maj 
be  that  certain  leaders  look  upon  the 
paragia])h  as  hai-mless.  They  may  think 
there  is  no  hope  of  agreement  when  the 
two  sides  get  doAvn  to  a  discussion  of 
details.  Trouble  will  arise  over  this 
clause,  and  the  union  representatives  have 
been  very  short-sighted  indeed  in  attempt- 
ing to  include  this  as  part  of  the  general 
terms  of  settlement.  Far  better  to  liaA^e 
made  the  issue  a  separate  one,  so  that 
everyone  would  know  clearly  on  what 
they  were  voting. 

The  A.E.U.'s  Predicament. 

Tlie  jiosition  of  the  A.E.F.  i>  not  at  all 
an  enviable  one.  Their  organisation  is 
standing  practically  alone  in  the  dispute 
with  the  Enginci  iing  Employers'  Federa- 
tion. The  mere  I  ad  t  hat  the  47  allied  unions 
are  taking  a  ballot  is  an  indication  that 
the  executives  of  these  unions  have  made 
uj)  their  minds  not  to  sink  or  swim  witli 
the  A.E.U.  The  executive  of  the  latter 
body  must  be  at  their  wits  end.  First  and 
foremost,  tlie  Avhole  trouble  is  about  a 
memorandum  wliicl)  the.\  themselves 
agieed  to  recommend  to  their  im  u  bcrs.  If 
the  executive  were  free  agenU.  li  is  quite 
possible  theA'  would  have  conducted  nego- 
tiations on  much  different  lines  to  those 
they  have  adopted.  The  extremist  element 
and  the  unemployed  are  exercising  a  big 
influence  on  the  actions  of  their  executive, 
and  with  distrust  from  these  members  and 
the  anxiety  of  keeping  the  ranks  of  the 
union  intact,  the  task  olf  the  controlling 
body  is  not  an  easy  one.  What  will  happen 
should  the  allied  unions  accept  the  terms 
of  settlement?  Will  the  A.E.U.  go  on 
with  the  struggle  alone?  A  very  compli- 
cated situation  must  inevitably  result 
when  the  allied  unions  have  resumed  work. 
There  will  be  charges  of  blacklegging  on 
the  men  locked  out,  Avith  recriminations 
and  bitterness  the  rule.  It  is  hard  to  see 
how  the  A.E.U.  can  hope  to  continue  the 
battle  with  the  other  unions  at  work.  As 
Ave  have  previously  stated,  there  is  not 
much  hope  of  the  em])loyers  offering  to  the 
A.E.U.  better  terms  than  those  Avhich  find 
acceptance  Avith  the  allied  unions.  This 
Avill  naturally  influence  the  deliberations 
of  the  conference  betAveen  the  executive 
and  their  district  organisers  Avhich  takes 
place  at  York  this  Aveek.  It  is  not  easy 
to  predict  AA^hat  the  decision  of  the  con- 
ference will  be.  There  are  some  vei'y 
determined  spirits  amongst  ihe  A.E.U. 
officials,  and  although  funds  are  practically 
down  to  zero,  they  m(\\  decide  to  struggle 
on. 

The  Aristocrats  of  Labour. 

By  the  Avay,  how  is  il  that  the  A.E.U. 
officials  almost  invariably  get  to  cross 
purposes  with  other  unions?  The  same 
sort  of  thing  happened  Avhen  the  old 
A.S.E.  used  to  take  part  in  negotiations. 
Whether  it  is  that  the  A.E.U.  are  over- 
(toAveiod  by  a  .sense  of  their  own 
ini|)(>rlancc  not,     it    .ilniosl  always 


happens  that  they  succeed   in  iucurn  : 
the  resentment  of  the  officials   of   otj  i 
unions.      There   are   many   bitter   cd  i 
plaints  about  the  arrogant  c  onduct  of  i  i 
A.E.U.  executive  in  the  recent  negot  , 
tions.    It  is  alleged  that  they  kept  >  i 
allied  unions  in  the  dark  as  to  their  inti  i 
tions  from  time  to  time.    It  is  an  op 
secret  that  the  first  joint  meeting  Avith.  i  < 
employers  after  the  lock-out  Avas  Avre(  1> 
because  of  the  differences    between  im 
A.E.U.  and  the   other    unions.  ll 
alleged  that  Avithout  any  consultation  w  i 
their  colleagues  in  anj'  Avay  the  A.FJ 
deliberately  put  up  (londitions  which  \\\  • 
must  have  IcnoAvn  Avould  preA'ent  any  po-- 
bility  of  a  settlement.    At  that  time  'li 
allied  unions  had  not  been  locked  out.  a  i 
thei'e  is  more  than  a  little  truth  in  1  ii 
employers'  assertion  that  the  A.E.U.  wci 
more  concerned  AA-ith  getting   the  aliie 
union  members  locked  out  than  they  wci 
at   that   stage   in  settling   the  disput 
Naturally  these  are  days  of  difficulty,  au 
AA'here  feelings  run  strong  language  is  n 
alAvays  so  temperate  as  one  would  desir 
Still,  experienced  officials   should  surd 
realise  the  necessity  for  close  cohesion  f 
policy.    If  the  A.E.U.  are  continually^ 
be  imputing  improper  motives  to  otficia 
of  other  organisations  or  vice  versa,  a  i" 
will  surely  set  in.    It  is  not  A'erj-  gratif 
ing  to  the  rank  and  file  to   know  tli 
officials  are  bickering  one  with  the  othe 
and  it  is  time  a  little  more  common  sen 
and  less  imagiuar\'  dignity  was  displaye 

Shiprepairing. 

The  local  disputes  in  the  Thames  a 
the  Mersey    areas    still  continue, 
progress  whatever  appears   to   be  ma 
towards  an  agreed  settlement.      On  t 
Mersey  the  executiA^es  of  several   of  t 
unions  have  ordered  their  members  ba 
to  Avork,  and  the  joiners  have  responde 
lU'ports     are     current     that  individu 
members  of  other  trades    haA-e  resuni 
woik  here  and  there.  The  local  committe 
of  the  Amalgamated  Engineering  Uni 
and.  the  Federation  of  Engineering  a 
Shipbuilding  Trades    have    so    far  be 
AA'orking  jointh-,  and    a    suggested  coi 
promise  Avas  put  to  the  employ ei  s  that  ^ 
unions     would    accept    a  reduction 
F)s.  6d.  per  Aveek.      The  Ss.  differeu 
between  that  and  the  national  settleme 
is  held  by  the  men  to  be  coA-ered  by  loc 
agreements  entered  into  in  the  early  pa 
of  the  war.      Unfortunately  tlie  A.E. 
have    noAv    declared   their  intention 
negotiating  separately,  and  veiy  strain 
relations    betAA-een    them   and  the  oth 
unions  have  resulted.    Any  hope  of  eith 
body  securing  better  conditions  than  t 
national  settlement  of  16s.  Gd.  per  we 
appears  to  be  rapidly  A'anishing.  Th 
would    be    well    adA'ised   to   accept  t 
national      teiins.       These  interneci 
troubles  are  deplorable  in  the  extreme  a 
cannot  fail  to  retard  any  development 
I  lie    trade    union    movement.  In 
Thames  area  matters  appear  to  be  at 
deadlock,  Avith  neither  the  employers  n 
the  men  making  any  overtures  toAvar 
a  settlement. 
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COMPANY  NOTES. 


!  MiHKi.EES,  JJicKERTON  &  Day. — The  directors  of 
\ns  Diesel  oil  engine-making  firm,  with  works  at 

iazel  Grove,  ainiounce  a  dividend  of  5  per  cent 
victual  on  tlic  ordinary  shares  for  the  year  ended 
[larch  1!!22.  They  are  taking  £10,525  from  I'eserve 
1')  pay  tin's,  and  a  balance  of  £2.858  wDl  be  carried 
'orward.  After  providing  for  depreciation  and 
tirectors'  fees,  the  result  of  the  year's  working  for 
[j320-21  was  a  loss  of  £!),78],  against  which  had 
[')  be  credited  £7.510.  brdught  forward,  leaving  an 

dverse  balance  of  £2,271.  Lurge  isnms  had  been 
"laid  in  previous  years  mi  tmi  ss  profits  duty,  and 

I  is  estimated  tliat  £20.0(1(1   wnnld   be  recovered. 

iiaking  a.  balance  of  £17,72iS. 
i'   

ji  Alfred  Hebbei-it  Ltd..  Coventry,  infuvin  m'-  tha( 
tiey  have  now  opened  tlieir  gear-cutl inu  i|  part- 
'lent  for  outside  woil;      Din'ing  the  recent  ailera- 

hons  ill  the  works  lln'  made  room  fur  the  new 

lining  departmeni  li\  n  a ilsI erring  the  gear-cutting 
■iachiiies  to  a  n  shop,  so  that  this  depart- 

fient  is  now  quite  self-contained,"  and  capable  of 
laiidling  outside  work.  The  plant  consists  generally 
f :  Fellows'  gear  shapers.  gear-hobbing  machines, 
level-gear  planer.f,  screw-thread  millers,  and  key- 
>atiiig  machines,  and  is  suitable  for  all  kinds  of 

1,'iear-cutting.  including  s]nir.  helical,  bevel,  worm 
nd  skew   gearing,   also   thread-milling    and  key- 

I  Bating.    Tliis  side  of  the  business  has  been  put  in 

i'harge    of    Afr.    Francis    W.    Shaw,    late  works 

,\ianager  of  Alessi-s.  David  Tb'owii  &  Sons  (Hudders- 

''eld)  Ltd. 


ICUSTOMS  NEWS  &  TARIFFS. 

1  At'STR.\Li.\  :  Tariffs  Decisions, — The  Minister 
,jr  Trade  and  Customs  li;i>  iln  i'lid  ilrawback 
,f  duty  paid  may  lie  alluw'  .!.  Milijri  i  in  ihe  usual 
ionditions.  (ni  iinpurlid  imli!  steel  billets  used  in 
-ne  iiianufai  t  uic  df  nKM  liincry  in  Australia  when 
/Xported.    Tlic  operation  of  the  deferred  duly  on 

I  :i'aw  envelnprs  has  been  postponed  until  June  30 

\  ext.— Rent  er. 

NEW  COMPANIES. 


'  Titlev  Motor  Co.  Ltd. — Private  companv.  Regis 
jsred  May  6.  Ca.pital  £1.000  in  £1  shares.  To 
icquire  the  business  carried  on  by  A.  E.  Titley  & 
{'0.,  of  64.  Villa  Road.  Tlandsworth.  Birmingham, 
.nd  to  carry  on  the  business  of  manufacturers  of 
ind  dealers  in  cycles,  motors  and  component  parts, 
ij3unders.  engineers,  etc.  The  first  directors  are  : 
W.  E.  Titley  and  H.'  Sibley.  Qualification  50  shares, 
jpolicitors  :  Alfred  and  W.  H.  Green.  10!1.  Colemore 
tow,  Birmingham. 

f  Tylur  Engineering  Co.  Ltd. — Private  oonipanv. 
registered  May  9.  Capital  £120,000  in  £1  shares, 
i  'o  acquire  the  business  carried  on  ]>y  J.  Tvlor  & 
f  ons  Ltd..  and  to  carry  on  llic  business  of 
i  lechanical.  consulting,  sanitary.  li\ ilinulie.  elec- 
^'ical  and  pneumatic  eii  ^inccrs  .nul  i  cmt  ractors. 
[  lotor  car  inaiiufacturci ;- .  uiiU.imis.  i  -,  engineers, 
jrianufacturers  of  nuiir.,.  iml  ;i]i|ili;iiices  for  the 
'election  of  waste,  ninnut.u  ui  kis  ot  •lectrical  plant 
l^'nd  apparatus,  etc.  The  first  directors  are  :  T.  J. 
'Vilson  and  W.  H.  White.  Solicitors  :  Collison. 
I  'richard  &  Barnes.  27,  Bedford  Row.  AY.C.l. 

I;  , 

I:  French  Mutagrapli  Co.  Ltd,  Registered  Alay  9. 
'."apital  £5,0(10  in  4.500  preference  shares  of  £1  eacli 
[  nd  £10.000  deferi-ed  shares  of  Is.  each.  To  adopt 
!  a  agreement  with  L.  E.  Falcy,  and  to  carry  on  the 
■  'usiness  of  advertising  sign  manufacturers,  agents, 
.aechanical  and  electrical  engineers,  founders,  metal 
ivorkers.  etc.  The  first  directors  are:  L.  E.  Falcy 
nd  H.  L.  Di.xon.  Registered  office  :  14.  Bedford 
!/low,  W.C.I. 

j  F.  English  Ltd. — Private  company.  Registered 
I  lay  8.  Capital  £5.000  in  £1  shares.'  To  adopt  an 
j  greement  with  F.  English,  and  to  carry  on  the 
I  lusincss  of  manufacturers  of  and  dealers  in  motor 
I  nd  other  vehicles,  machinery,  1?ools.  etc.    The  first 


directors  arc  :  F.  English  (chairman  and  permaneul 
director)  and  H.  K.  Ketley  (secretary).  Registered 
office  :  3,  Beaumont  Terrace,  Bournemouth. 

G.  Robinson  &  Co.  Ltd. — Private  companv. 
Registered  May  8.  Capital  £5,000  in  4.975  6  per 
cent  cumulative  participating  preference  shares  of 
£1  each,  and  500  ordinary  shares  of  Is.  each.  To 
carry  on  the  business  of  brass,  iron,  Ijronze  and  tin 
workers,  workers  in  all  kinds  of  metals,  iron  and 
brass  founders,  artificers.  lacquerers,  electric 
guilders,  platers,  bronzcrs,  tinmen,  coppersmiths, 
wireworkers,  etc.  The  first  directors  are  :  H.  C. 
Goozee,  R,.  Hilton  (sec'retary)  and  E.  C.  Noon. 
Registered  office  :  Andrew  Place,  CowHhorpe  Road, 
Wandsworth  Common,  S.W.8. 

Kasi  c*c  Bell  Ltd. — Private  company.  Registered  . 
1(1.  Capital  £5,000  in  £1  shares.  To  carry  on 
I  be  business  of  general  merchants,  importers, 
e.xjjorters  and  contractors,  hardware  and  general 
factors  and  agents,  engineers,  iron  and  brass 
rmiiiders,  makers  of  hardware,  cutlery  and  tools  of 
all  kinds,  machinists,  plumbers,  fitters,  millwrights, 
chemists,  electricians,  etc.  The  permanent  directors 
a.re  :  A.  E.  Bell  and  J.  L.  East.  Qualification  one 
share.  Remuneration  £100  each  per  annum. 
Solicitor  :  W.  A.  Chadwick.  35.  Coleman  Street. 
E.C. 

llluiiiinated  Identification  Number  Plate  Co.  Ltd. 
—Private  company.  Registered  May  10.  Capital 
£500  in  £1  sliares.  To  carry  on  the  business  of 
manufacturers  and  sellers  of  parts  and  apparatus 
of  all  kinds  for  lighting,  illuminating  and  lieating, 
contractors,  general  engineers,  ironfouiiders, 
mechanical  engineers,  toolmakers,  brass  founders, 
welding  engineers,  manufacturers  of  goods  in  con- 
nection with  lighting  or  motor  vehicles  and  cycle 
trades,  dealers  and  letters  to  hire  of  motors,  cars, 
cycles,  carriages  and  vehicles,  manufacturers  of  and 
dealers  in  lamps,  lanterns,  burners,  mantles,  etc. 
The  first  directors  are  not  nained.  D.  A.  Ellam 
signs  as  manager.  Registered  office  :  10.  Raglan 
Street,  Halifax. 

Laokawana  Steel  Corporation  of  Britain  Ltd. — 
Registered  May  3.  Capital  £25.000  in  £1  shares 
(15.000  preference  and  10,000  ordinary).  To  carry 
on  the  business  of  manufacturers  and  factors  of 
and  dealers  in  steel,  iron  and  other  metals,  iron- 
masters, founders,  smelters  and  manufacturers  of 
high-speed  metals  and  castings,  shanks  for  twist 
drills,  etc.  (The  company  lias  acquired  the  benefit 
of  running  orders  and  the  price  for  works,  plant, 
machinery,  contracts  and  stock  is  £16,000,  also 
preferential  terms  in  the  use  of  "Nebula"  steel 
ccmtrolled  by  the  Rapid  Cobalt  Co.  J^ld.)  Minimum 
cash  jsubsci'iplion  £7.  The  first  directors  are  :  B. 
S.  Bernstein  ()n'inianeiit).  J.  M.  Dickinson,  J.  T. 
Baker  ami  .T  Hilton.  Qualification  £500.  Remu- 
neration ClOd  <:i(  li  per  annum.  Secretary  :  H.  A. 
Patterson.  Registered  office:  1111.  Exchange  Build- 
ings, Liverpool. 

Holworthy  Patents  Ltd. — Private  company. 
Registered  May  2.  Capital  £5,000  in  £1  shares 
(4,000  prefened  ordinary  and  1,000  deferred 
ordinary).  To  examine  into  the  scientific,  practical 
and  coinniiTci;!  (  pKwppcts  in  connection  with  or 
arising  (in!  .t  ilir  patents,  provision,  protections 
;;i}(l  (levin  s  K'fi  iii'il  I,,  in  an  agreement  with  H.  F. 
I  Idlwm  t  li\ .  Id  I  ;ii  iy  on  the  business  of  engineers, 
I  null  ;i(.i(,rs.  inaiiufacturca-s  of  machinery,  tools  and 
a.rticles  for  allied  trades  and  businesses.  The  first 
directors  are  :  Col.  E.  F.  Sulivan.  C.B.E.,  Capt.  "W. 
fx  Twist,  H.  F.  Hol-worthv.  Lieut.  G.  L.  Lowis. 
A.F.C.,  R.N.,  and  Major  the  Hon.  H.  Lygon. 
Registered  office  :  (i.  Iddesleigh  House.  Caxton 
Street,  S.W.I. 

Beltoid  Manufacturing  Co.  LEa.— Private  com- 
pany. R,egistered  i\[ay  4.  Capital  £2,500  in  2,000 
5  per  cent  p;irt ici]iating  preference  shares  of  £) 
each  and  lO.OdO  mdmary  shares  of  Is.  each.  To 
carry  on  the  Imsiness  of  engineers,  designers  and 
manufacturers  of  a.nd  dealers  in  all  kinds  of  plant, 
macliinery,  tools,  instruments  and  appliances, 
manufacturers  of  machinery,  vehicles,  sea  vessels, 
a.utomobiles.  aeroplanes  and  general  aircraft,  manu- 
facturers of  compositions,  fluids,  solutions,  com- 
pounds, liquids,  gases,  vapours,  petrol  and  other 
fuel,  oils,  spirit.s.  etc.  The  permanent  governing 
directors  are  :  C.  W.  Taylor  and  A.  R.  Kearnev. 
£>olirifor  :  .T.  E.  Shearman.  60.  Haymarket.  S.W.' 


MORTGAGES,  CHARGES  AND 
SATISFACTIONS. 


Robert  Roger  &  Co.  Ltd. — Satisfaction  in  full  on 
April  27,  1922,  of  charge  dated  January  23,  1912, 
securing  all  moneys  due  on  company's  banking 
account. 

W.  H.  Jubb  Ltd. — Mortgage  on  12.  Briltain 
Street,  Sheffield,  dated  May  2,  1922,  to  secure  all 
moneys  due  or  to  become  due  from  the  com))any 
to  London  Joint  City  and  Midland  Bank. 

Northampton  Electric  Light  &  Power  Co.  Ltd.— 
Issue  on  April  27,  1922.  of  £40,000  7  per  cent 
second  debenture  stock,  part  of  a  series  already 
registered. 

Lay.stall  Motor  Engineering  Works  Ltd. — Deben 
ture.  charged  on  the  company's  undertaking  and 
property,  present  and  future,  including  uncalled 
ca.pital,  dated  April  28.  1922,  to  secure  all  moneys 
due  or  to  become  due  from  flic  coni))any  to  Bar- 
clay's Bank. 

J.  S.  Lawrence  Ltd. — Mortgage  debenture,  dated 
May  4,  1922,  to  secure  £1,000.  charged  on  the 
company's  undertaking  and  property,  present  and 
future.  Holder  :  F.  Hemming,  354.  Bearwood  Road. 
Sniethwick. 

James  Keith  &  Blackman  Co.  l-.td. — Issue  on 
-May  1,  1922,  of  £300  debentures,  part  of  a  series 
already  registered. 

^lechanical  Engineciing  Co.  (Manchester)  Ltd.— • 
Particulars  of  £750  debentures,  authorised  April  5, 
1922;  present  issue  £350:  charged  on  the  company's 
undertaking  and  property,  present  and  future, 
including  uncalled  capital. 

Engineers  (Penge)  Ltd. — Particulars  of  £1,000 
debentures  authorised  April  25,  1922:  whole  amount 
issued:  charged  on  the  company's  undertaking  and 
property,  present  and  future,  including  uncalled 
capital. 

Swift.  Levick  &  Sons  Ltd.— Particulars  of  £8,000 
second  debentures,  authorised  May  6.  1922;  present 
issue  £7,511;  charged  on  the  company's  undertaking 
and  property,  present  and  future. 

Bodmin  Electric  Liglit  &  Supplv  Co.  Ltd. — Issue 
on  :May  2,  1922,  of  £1,000  debentures,  part  of  a 
series  already  registered. 

Joseph  Walton  &  Son  (Nelson)  Ltd. --Debenture, 
and  as  collatei-al  security  thereto,  a  mortgage, 
charged  on  the  company's  undertaking  and  pro 
perty.  present  and  future,  including  uncalled  ca.pital 
and  certain  lands  and  premises  in  Nelson,  both 
dated  April  24,  1922,  to  secure  all  moneys  due  or 
to  become  due  from  the  company  to  the  Bank  of 
]-,ivprj)ool  and  Martins. 


RECEIVERSHIPS 

(APPOINTMENT  OR  RELEASE). 

Whitehead  Iron  &  Steel  Co.  Ltd. --Satisfaction  to 
the  extent  of  £15,100  (being  whole  amount  issued) 
on  April  18,  1918.  of  trust  deed  and  first  mortgage 
debentures,  dated  June  18.  1916.  securing  £40,000. 

Engines  Ltd. — Sir  William  Barclay  Peat,  Kt.,  of 
11,  Ironmonger  Lane,  E.G.,  ceased  to  act  as 
receiver  or  manager  on  April  10,  1922. 


REGISTRATION  OF  PUBLIC  AND  PRIVATE 

COMPANIES  undertaken  at  standard  rates,  inclusive 
of  all  legal  and  Somerset  House  charges.  Cost  of  a 
;^i,ooo  private  companv  registration,  £i^.  A  ;^io,ooo 
private  companv  co.sts  £1^4  los  (including  ;^io8  5s.  for 
capital  duty,  stamps  and  tees).  Inclusive  rates  for  the 
registration  of  public  companies  on  application. 

Capital  i)rociired  for  appro\-ed  companies  l)y  means  of  publit 
c;ipital  issuer,  or  by  ttie  introduciioti  of  private  capital. 

kesponsilile  positions  .utiLiI'Im  (vo\u  inn-:-  to  time  for  aclivr 
dircctor.s  and  partnei -  1  'liity. 

Please  send  :  ,  :nienis  10 

COMP.ANY    REGIS  1  KA  I  It  )\     liUREAU  (First 
Floor),  12,  Upper  Camden  .Street  Dublin. 
And  at  London  and  Paris. 
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BOARD  OF  TRADE  NOTES. 

(A  Osf  lactrd  ji  uiii  llic  Board  o]  Trade  Journal.) 

j\n\v  Zealand  MAnitET  foe,  Lokmes. — According 
lu  :i  i'('])oi-t  received  from  II.  M.  Ti  ade  Coniinissioiier 
;it  Wellington,  tlie  deinain!  tries.  paitieuUirly 

rol-driveii,  lias  ')eeu  eunsulei  aide  .since  the  war. 
'I'lip  number  of  jjelrul  lorries  in  use  now  is  much 
larger  than  in  pre-war  days,  and  tlieie  is  no  doultt 
lhat  their  use  is  ca|ial)l.-  ol  siil'  '^n.ater  increase. 
-At  present  financial  n.^l,'rii.  ns  mtirL-re  with  pur- 
chasing. In  the  hea\  '<  i  :  •.  f  -  i  tieularly  British 
vehicles  seem  to  ha\  ■  m  (  .  .1, d  \  cry  considei'ably 
in  ousting  American  lyjie.s  and  a  furthei'  develop- 
ment in  this  diicelii/n  may  be  anticipated.  It  is  in 
the  lighter  types  of  from  one  to  two  tons  that  a 
d('\i  ^i)iiiii  iit  of  British  activity  is  desirable  and  of 
whieh  reased  sales  of  British  vehicles'  might  be 
found,  even  under  existing  conditions.  The 
(lOvernn)ent  are  considerable  purchasers  of  both 
light  and  heavy  types,  wJiilc  the  miniicipalities  and 
local  authoi'ities  are  buyers  of  the  heavier  types  in 
)iav1icular.  The  canning  comii.niii  s  arr  large  users 
of  bdtii  types,  but  one  or  two  nt  t  h,  nu.^i  important 
of  tliese  companies  hold  agejieie.~  lliemselves  for 
veliides  of  this  class.  An  extended  field  for  tJie 
sale  of  heavy  lorries  will  be  found  amongst  the 
co-oj)erative  creameries  as  the  roads  improve,  and 
even  at  present  they  are  fairly  important  pur- 
chasers. The  smaller  vehicles  a.re  being  increasingly 
used  by  shops  and  stores  for  delivery  purposes. 


The  Market  for  Cycles  and  Motor  Cycles  :n 
Sweden. — The  recent  demand  for  (iernian  cycles  on 
acccnint  of  their  low  jirice  has  fall.'ii  nff.  principally 
owing  to  tln-ii  iiiFrrinr  (|u;riil\-.  stairs  lln'  Cnnnner- 
cial  Secretarx  ...  II  .M  l.r-in'un,  ai  Si.M-kli..lni.  in 
his  recent  Kopurt  ..n  ihc  EeoiiuniH'.  ( '.iiiiinercial 
and  Industrial  >Sil)ia(li)n  of  Swedm  (MM.  Sta- 
tinniTV  Otfite.  l>i-uc  ]-■.  (id.  net).  As  r.'-ar. Is  motor 
cvi  iS  ilir  iiii|iMria(  inn  has  almost  ceased  for  the 
tinii'  li.inu.  i.wnig  to  the  fact  tha't  American 
machiiiis  were  imported  during  1919  and  1920  in 
large  quantities  at  comparatively  low  prices  until 
the  market  was  overstocked.  Whereas  the  average 
imports  of  motor  cycles  from  l!tl2  u]i  ti>  and  includ- 
ing 1918  was  about  500  machines  per  annum, 
imports  in  1919  amonntcd  to  3,27-l  machines,  in 
1920  to  5,975,  and  in  1921  to  about  2,500.  At  the 
same  time  tho  total  ninnbei-  nf  motor  cycles  in  use 
rose  from  9,059  at  the  md  ot  1919  to  an  estimated 
mnnber  of  about  19,000  at  the  .mhI  of  1921  (includ- 
ing stocks  at  warehouses).  The  reason  of  the 
success  of  the  American  ma,  inn.-  Is  in  jts  compara- 
tively low  price  in  cmjnn.  i   nh  a  high  horse- 
power whicli  makes  h  .-uiiahk  toi'  Swi'dish  roads. 
Moreover,  the  average  Swedish  ml.,  i.u.nirs  a 
chain  drive  rather  titan  a  belt  dri\  i'.  \\  hu  h  latter 
is  apt  to  slip,  especially  in  vi  ry  .  ..Id  weather.  Some 
British  machines  are  very  >Naalil,'.  but  high  prices 
havn  alin.-.st  e\,-lndi',l  iIumm  Coni  the  market.  As  a 
i-ule.  («  li.p.  I,.  li,|i-  1^  I'.'.eardi'ii  asthe  mnot.  suitahle 
for  Swedish  n.a.l-  1,1^1.1. a  nnuhines  are  mainly 
used  for  town  iialln.  .lii.l  f  .1-  this  work  the  very 
light  class  of  madnne  v  .a^lnn-  less  than  50  kilogs. 
is  popular,  owing  to  the  fad  ilial  with  this  w.eighf 
no  licence  is  required,  and  storage  is  a  simple 
matte]-. 


Swiss  Silk  Industry  in  1921. — As  in  the  past. 
United  Kingdom  is  Switzerland's  best  customer  for 
silk  goods,  hei-  share  of  the  total  export  trade  in 
1921  being  Fr. 1)9,000.000,  and  it  is  of  interest  to 
note  that  the  proportion  of  silk  piece-goods 
exported  to  tlie  United  Kingdom  remains  almost 
the  same  as  pre-war,  slates  the  Commercial  Secre- 
tary to  H.M.  Legation  a.t  Berne  in  liis  recent 
report  (publish.ed  for  the  Department  of  Overseas 
Trade  by  H.M.  Stationery  Office,  price  Is.  9J.  ii.et) 
on  tlie  Finance.  Indnstrv  and  Commerce  of  Switzer- 
land. Canada  absoi-bed  Fr.19,000,000  worth  of 
goods,  whilst  Austria  was  the  third  best  customer. 
Switzerland  imported  ;silk  goods  for  re-export  in 
small  quantities  to  Fastern  European,  countries,  and 
during  the  first  nine  months  of  1921  pm'cliased,  for 
this  purpose,  silk  piece-goods  to  the  value  of 
Fr. 8,000, 000,  Other  importing  countries  are 
France  and  the  United  States  (Fi-.5.5  millionis), 
Belgium  (Fr.4.3  millions),  the  Netherlands  (Fr.3.25 
millions),  Denmark  and  the  Argentine  Bepublic 
(Fr.2.2  millions),  Sweden  (Fr.1.6  millions),  and 
.Vustralia  ( Fr.  1 ,000,000).  Italy  and  France  are 
Switzerland's  strongest  eoin|>elilors  al  ))ifsonl. 
owing  to  llic  low  I'ate  of  exchange.  Tiie  silk 
iridusUv  is  passing  througli  a  seveie  crisis.  The 
demand  for  silk  goods  has  fallen  off  and  high  value 
of  the  Swiss  fiaiu-  pai'nlyses  the  exjiorl  trade,  which 


ENGINEEETNG    WORLt) . 

absorbs  85  to  90  per  cent  of  the  total  ]jroduction, 
and  the  violeni  fl lu-l nations  in  the  excfiange  prevent 
not  only  the  poissibility  of  regular  trade  contracts, 
but  also  worldng  for  stock.  During  the  summer 
and  autumn  work  in  silk  weaving  sheds  was 
reduced  by  .aO  per  cent.  In  December,  however,  it 
was  .-tali'.l  iliat  70  per  cent  of  the  normal  number 
were  \v..i  kin;^.  Whilst  the  number  of  silk  weaving 
|..om~  in  .'^w  itzei'land  is  about  16.000,  the  looms  con- 
ti..|].'il  by  Swiss  capital  number  some  8,000  in  the 
l  iiiie.l  States,  4,000  in  Germany,  3,000  in  France, 
a  It. I  -J  (100  in  Italv.    It  is  estimated  that  F)'ance  iias 

>         .id.nOO  loom's,  (Jeianany  20,000,  and  the  United 

KiiiL;il..in  10,000.  The  annual  production  amounts 
to  45.000,11110  men.'-  .,f  silk  stuffs  and  foulards,  and 
22,000  iie..|.K'  Iniil  eni|iloyment  in  tlie  industry. 
The  Zui'ich  silk  ilr\iin;  establishment  has  the  largest 
turnover  after  th..s.'  ..t  .Milan  and  Lyons  (1,500,000 
!<ilt.i;s. ).  whilst  llie  IJasU^  est  a.lilisliiiient  comes  next. 
Tl:,'  ;iii|.,,riaiie.'  ..f  the  Swiss  ^ilk  industry  may  be 
L;aii.!;ed  h\  tla-  lael  llia.i  it  re.|inres  2. 0110. 000  kilogs. 
of  raw  silk  per  annnin. 


CONTRACTS  AND  TENDERS. 


Tenders  for  I'iKjih;].;  in  India. — The  Se(aelary  of 
the  Calcutta  Im | in .\ .'nieiil  Trust  invites  i.  nd.is  by 
August  2  for  til.'  .  .  .nsl  I  net  ion  of  a  reinforeed  con- 
crete skew-areh  liiidgc  of  128ft.  span,  on  the 
Dumduii  road  ii\cr  the  Circular  Canal. — Renter, 


New  Zealand  :  Pelton  Wheel  and  Alternator 

FOB  iflDLAND  RaILW.\Y  (ArTHUR's  PaSS  SeCTION).  

The  Public  Works  Department  of  New  Zealand 
invite  tenders  for  the  manufacture,  supply  and 
lieliviav  of:  0\h:  Pellon  wheel  of  225  h. p.,  direct 
e.,npled  tt.  A.C.  gelieratni-  of  1,50  kv.a.  (120  kw.  at 
]t..\Ma'  faelnr),  .■-!-|ihase.  2.200  volts,  50  eyel.'s. 
adaiilial  li.  run  in  parallel  with  a,  100-kw.  a  It  .'r  i  la  1 .  .r . 
all  111  accurdaiii'.'  v\itli  s| iia  i lieation.  Tenders  will  be 
received  by  the  ^lei.lary.  Public  Works  Tenders 
Board,  Welliiiet . .n ,  ii..t  later  than  12  noon  on  July  4. 
A  cop}'  of  the  s|iei  ilieat  lull.  (  . niditions,  and  tender 
form  may  be  inspected  al.  the  Department  of  Over- 
si  a.-  Trade  iRoi.m  49).  .'15,  Old  Queen  Street,  Loudon, 
S.\A'.l..  up  to  June  111,  after  which  date  the  parti- 
culars will  be  availalil.'  loan  to  firms  in.  the 
provinces  unable  t.>  arrange  for  inspection  in 
London,     (Reference;  Kti89/E.D. /E.P.) 


Australia:  Crank- pin  (iiuMu.M:  Machine.- - 
Tenders  are  invited  by  the  \'ieu.riau  Government 
Railways  for  the  supply  and  delivery  of  one  crank- 
()in  grinding  ma-chine,  including  all  necessary  tools. 
uiMis  and  a.  .  essnries,  as  specified  (for  Newport 
\M.)  I  .d,..j..- 1  i(  .aitract  No.  35,042,)  Sealed  tenders 
on  the  pr  iiHT  i..inis,  and  accomijanied  by  a  pre- 
liminary dep.. -it  .if  i  per  iiail  ..f  the  li.ial  amount 
of  the 'tender,  will  he  ive,a\e,l  by  t  lu'  Cliief  Store- 
keeper, Victorian  (.it. \ .  I  ttiiieitl  Hailways.  .MellHUirn.'. 
up  to  July  19.  S|H  .■ill,  at  11. lis,  .  in.llti..its.  anil 
tender  forms  relalm-  i..  t  h.'  al...v.'  .■..itliaci.  for- 
warded b\  ll-.M.  S.aiL.t  'IVaili'  ( '..mmissmma'  in 
Austraha,  may  be  consulted  at  tin  I ).  pa  i  t  ineiit  of 
Overseas  Trade  (Room  50a),  35,  <H.I  i,iii.  .  ii  Street, 
London,  S,W,],,  while  one  set  of  the  d  ocuments  is 
available  for  loan  to  firms  in  tlie  provinces  unable 
to  arrange  for  inspection  in  London.  (Reference  : 
8657/E,D./E.P.) 


Telephone  Accessories. — Tlie  Department  of 
Overseas  Trade  is  informed  by  the  Bulgarian  Lega- 
tion ill  Leindon  tliat  the  Bulgarian  Post  and  Tele- 
graph Authorities  invite  tenders,  which  will  be 
opened  at  4  p.m.  on  June  15  next,  at  the  District 
Finance  Office  at  Sofia,  for  the  supply  of  :  (1) 
]-amp,  fuses:  (2)  cartridge  fuses  for  protection  from 
liglitnuig;  (3)  3-amp.  fuses;  (4)  line  annunciators: 
(5)  carbon  lightning  arresters.  Tenders  must  be 
accompanied  by  a  deposit  of  5  per  cent  of  the  total 
amount,  atid  may  be  submitted  for  ea.cli  or  all  of 
the  items.  A  copy  of  the  specification  and  condi- 
tions of  tender  (in  French)  with  blue  prints,  can 
he  seen  bv  United  Kingdom  firms  interested  on 
tipplication  at  the  Department  of  Overseas  Trade 
(Room  .50),  35,  Old  Queen  Street,  London,  S,W,1,, 
until  May  25,  afl'er  which  date  the  documents  will 
be  a.vailable  for  firms  in  the  provinces  unable  to 
arrange  for  their  insp(>ction  in  London.  (Reference  : 
D.O.T.- 8138/F.E.)  £ 


SiEEi.  Bails  and  Fishim.atks  .vnh  Takcaili.s 
Can  vas.— Teiidci',s  aie  invited  by  the  Victorian 
(lovernment  Railways  for  the  supply  and  ilelivery 
of  :  (1)  Sleel  rails  (80  lb.  «nd  100  lb.),"  and  (he  neces- 
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sary   fishplates  (Contract  Xo.  34212).     (2)  100. un 
lin.  yds.  tarpaulin  canvas,  each  36  in.  wide,  aci  i . 
ing  to  specification  (Contract  No.  35059).  Se.il.' 
tenders  on  the  proper  forms,  and  accompanied  I 
jireliminary  deposits,  as  specified  in  the  scliedi 
will  be  received  by  the  Chief  Storekeeper,  Victo  i,, 
Government  Railways,  Melbourne,  up  to  Jun.  : 
in  the  case  of  No,  1,  and  June  26  in  the  case  of  \ 
2       Specifications,    conditions    and    tender    f.  . 
relating  to  the  above  contract,  forv.arded  by  II  \ 
Senior  Trade  Commissioner  in  Austialia,  iiia\  1 
consulted  by  United  Kingdom  firms  interested  . 
a|iplication  to  the  Department  of  Overseas  I'l 
(Roiim  .50),  35,  Old  Queen.  Street,  London,  H.V 
while  ..III'  s.'l  of  the  documents  is  available  for-!  ... 
to   linn-    III   the  provinces  unable  to  arrange  I. 
inspection  in  London.    Local  representation  is  es-. 
tial,  and  the  Department  will  be  pleased  to  su|  p 
to  United  Kingdom  firms  not  already  represei  i. 
in  Australia  the  names  of  agents  who  may  ln'  \ 
ing  to  act  for  them  in  such  business.      (Refena  ■ 
D.'O.T..  SCdO/E.D.) 


SMOOTHNESS  OF  ROADS. 

How  smooth  should  a  contractor  reasonably  1 
expected  to  make  the  surface  of  a  road  ?  Engnee 
of  the  Bureau  of  Public  Roads  of  the  United  Stat 
Department  of  Agriculture  have  devised  an  instr 
meiit  for  settling  this  question.  When  passed  <>v 
the  road  it  indicates  the  slightest  iinevenuesf 
roughness. 

The  instrument  will  be  used  to  test  the  smfa 
on  different  types  of  road  of  gooid  workmanslii 
thus  determining  a  standard  which  contractors  ci 
bo  lield  to.  Smoothness  in  a  road  is,  of  covn 
desirable  for  the  comfort  of  travellers,  but  it  is  a! 
desirable  for  other  e(|ually  important  reasons,  s. 
iiffi<'ials  of  the  biiri'.iu.  I'lie  vertical  movement 
a  iinit'ii  ■,.'liuli'  caused  by  roughness  wears  t 
maelniie  and  iei|uires  more  power  of  the  engine. 

In  connection  with  experiments  along  tliis  li 
another  instrument  has  been  devised.  Attaclied 
a  vehicle  this  determines  the  amount  of  jolting 
vertical  movement  caused  by  different  degree- 
roughness  or  unevenness  in  the  surfacing. 


GAS-TAR   PROTECTS  CONCRETE. 

In  its  search  for  a  means  of  protecting  I'ori  . 
cement   concrete    against    the    action    of  alka 
waters,  the  Bureau  lof  Public  Roads,  United  8ia| 
Department   of   Agriculture,    announces   prom  s  I 
results  from  treatment  with   a  very  fluid  (.il 
v,'ater-ga,s  tar,  such  as  may  be  obtained  as  a  ii 
product  from    many    artihcial    gas    p.ants.  | 
successful  have  the  tests  been  that  further  inves:i,| 
tions  of  the  alkali-resisting  properties  of  tar-tri  a 
concrete  and  mortar  are  under  way,  and  the  i) 
tective  effect  of  water-gas  tar  on  mass  coii.  ri 
structures  is  being  studied. 

The  treatment  consists  of  simply  immerslne  : 
concrete  in  the  liquid,  which  is  .soaked  up,  even 
a  dense  concrete.  Cement  drain  tile  treated  in  t  i 
way  and  stored  from  six  to  eight  months  .n  j 
strong  alkali  solution  liave  shown  no  indications  ; 
disintegration,  and  samples  tested  for  ten;' 
strength  were  as  strong  as  those  stored  in  p  ' 
water.  On  the  other  hand,  imtreat«d  sami  ! 
showed  both  disintegration  and  a  loss  of  streiig  I: 

In  certain  parts  of  the  country  where  alkali  s;  ; 
exist  concrete  drain  tile  and  concrete  struc  uk 
have  been  attacked.  In  many  such  places  concM 
is  a  very  desirable  material  on  account  of  B 
accessibility  of  the  materials  that  go  into  it,  'M 
bureau's  investigations  aim  to  devist;  meaiisl 
using  concrete  with  assurance. 


Wesiinghouse  .Morse  Chain  Drive. — Mr.  G 
Cosby,  who  is  known  to  engineers  and  jxiwer  i--* 
probably  all  over  Yorkshire  as  the  Nortliern  di>i  ' 
odice  manager  of  the  Westinghouse  Morse  thi 
C...  Ltd..  vvill,  as  from  June  1,  1922,  join  ile.s,-i 
Jenks  Bros,  Ltd,,  of  Wolverlianiptou,  wiio,  w.  B 
informed,  have  been  a.ppointed  sole  agents  t 
^'orkshiro  for  the  ^Vestinghouse  .Morse  inv<  ri  - 
tooth  rocker-joint  chain  drives,  manufacture.!  V 
the  Westinghous(>  Moisc  Cliain  Co,  Ltd,,  al  Let  • 
Worth.  iMr,  Cosby  will  tiiiis  retain  liis  full  interl 
in  tlie  sale  and  installation  of  these  Westingla  e 
.Morse  rocker-joint  chain  drives,  and  be  at  lli.  i^ 
p. .sal  uf  all  Yorksliire  customers,  as  }ieret..f'>. 
.Moreover,  ^Ir,  Cosby  will  still  be  located  ai-  l.<'<  i' 
tor  tlie  time  being  at  the  Northern  district  .'ll" 
.ilil  ;iddre-s  ..f  Si.indaid   l>iiildings.  City  Squaii| 
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r     THE  MARKETS. 

I      EXTRUDED  BRASS  ROD  PRICES. 

^  May  29th,  1922. 

IcKechnie  Bros.  Ltd.,  Rottou  Park  Street,  Bir- 
1,  igham,  state  that  the  basis  price  to  date  for  Brass 
Us  is  6d.  per  pound.  Prices  for  Special  Alloys  in 
;  k  and  Ingots  will  be  quotid  on  application. 

[I   

'I  May  29th,  1922. 

j..  JosBPH  intimates  under  to-day's  date  that  he  is 
liuyer  of  Non-ferrous  Scrap  Metals  at  the  under- 
I  tttioned  approximate  prices  per  ton : — 


j  @  per  ton. 

I  New  aluminium  cuttings  £65  0  0 

General  collected  scrap  brass               29  0  0 

I   Clean  copper                                     53  0  0 

Braziery  copper                                  43  0  0 

Gunmetal                                          39  0  0 

Old  lead,  l«gs  usual  draft                     21  0  0 

«'      (All    metal    carted    free  in 
1        London  area.) 

Tea  lead                                           19  0  0 

r  Old  zinc...                                      16  0  0 

Hollow  pewter                                 120  0  0 

\.  Shaped  black  pewter                          70  0  0 

j  .  can  supply  solder  aa  follows : — 

@  per  con. 

^  Plumbers',  in  bar  or  strip  form  £75  0  0 

i  Tinmans'                                           95  0  0 

J  Blowpipe                                          105  0  0 


I  ill  prices  baaed  on  day  of  delivery  of  the  metal 
^eBS  otherwise  ananged. 


I  MARKET  REPORTS. 

[  OILS,  ETC. 

ifjubricating  Oils. — There  is  a  decided  improve- 
(ait  in  cylinder  stocks  and  paraffin  base  oils  in 

lerica,  and  the  competition  by  the  big  compa.niel^ 
i '6  should  rjot  be  taken  as  an  indication  that  the 
■  rket  is  still  weak.  It  must  be  kept  in  mind 
j  Lt  it  is  the  American    position    whicli    is  the 

portant  factor.  Spot  prices  remain  unchanged. 
!  3  quote  pales,  £13  10s.  to  £24  IDs. ;  reds,  £18  to 

0;   dark  cylinders,  £17    to    £35    10s.;  filtered 

inders,  £22  to  £40:  blacks,  £8  to  £19;  all  ex 
!  arf,  Loiirlon,  less  2^  per  cent  discount,  prompt 
jvivery.  Siiipment  prices  on  application.  Solublr 
[ ,  £22  10s. 

iFuel   Oil.— 905/10    gi-avity,    £5    per    ton;  950 
!  ivity,  £3  12s.   6d.  per  ton ;  both  e.x  tank,  net 
J  ih.    Delivered  in  bulk  by  tank  wagon,  10s.  ])er 
extra. 

j.Paraffin  Wax  and  Scale.—Market  steady.  118/20 
\i.  Fah.,  2|d. ;  123/25  deg.  Fah.,  2^d.:  125/30 
j^.  Fah.  2|d.;  130/35  deg.  Fah.,  2|d. ;  135/40  deg. 
j|h.,  3gd. ;  London  and  Liverpool.  Paraffin  scale 
jiirket  firm  and  supnlies  short  for  forward  sliip- 

■nt.   _  We  quote  122/24  deg.  Fall.,  Ifd.  spot. 

i.,  c.i.f..  May,  June,  July  .shipment. 
I.Petroleum  Oils. — Water  white.  Is.  (id.;  standard 
[lite,  Is.  5d.,  in  barrels  net.    300  deg.  high  test 
}(.  Is.   Ogd.,   less  2j    per   cent   discount,  barrels 
I  Juded,  e.x  wharf  London. 

^White  Oils. — Special  No.  1  white  oiil,  in  course  of 
[.ipment,  £43  10s.;  No.  1  white  oil  out  of  stock. 
[Ice  for  forward  deliver-^'  £41.  No.  lA  half-white 
j  ,  £36;  all  ex  wharf  London.  In  drums  free. 
1,1.  2  half-white  nil,  £32  in  barrels  free,  all  net 

!,Anima.l  Oils. — Neatsfoot  oil.  English,    5s.  3d.: 
uth  American,  under  1  per  cetit  f.f.a.,  5s.  7^d.  ex 

iiat'f,  London.      English  lard  oil,  62s.  to  74s..;  all 

1  barrels,  net.      Pale  hor.se  oil,  small  lots  only, 

per  cwt.  net,  delivered, 
pastor    Oil. — Firm.      English  :  Pharmaceutical, 
;S. ;  firsts,   52s.;    seconds,   50s.;    ex   mills  Hull, 
j-n'els  included.    We  hold  stock  in  London  at  3s. 

cwt.  extra.  Less  than  one  ton  lots,  l.s.  per 
't.  extra.  French  pliarniaceutical,  COs.  in  barrels; 
s.  in  cases,  London.  Madras  Coast  castor  oil, 
av/June  shipment,  45s..  c.i.f.,  London;  46s.  6d., 

ji.f.  Liverpool,  barrels  included,  landing  weights. 

I II  net  cash. 

I  Linseed  Oil— After  slight  fluctuations,  market 
VJSes  auiet  and  steady.  London  spot.  43s.  6d. ; 
ay,  42s.  3d.;  June/August,  38s.  lO^d. ;  Sep- 
mber /December,  36s.  9d.  Hull  spot.  41s.  3d.  ; 
■av.  40s.  6d.:  June/August,  38.S.  3d.;  September/ 
pcember,  36s.  3d. 

B,osin. — Market  quiet',  supplies  small.  American 
■  Hs. ;  FG,  14s.  3d.:  MN.  15'*.  !)(!.;  WG,  18s.  6d. ; 
TV,  20s.  6d.     French  FG.  14s.  ;  WW,  17s.  9d. 

\ 
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ENGINEERING  WORLD. 

Palm  Oil. — Still  declining.  La.gos,  33s.  6d.  ;  other 
grades  from  30s.  to  36s.  6d.  spot,  Liverpool. 

Tallow. — At  the  auction  sale  on  Wednesday,  May 
24,  1,415  casks  were  offered,  and  425  sold  at  6d. 
l>er  cwt.  decline.  Australian  mixed,  3Cs.  to  39s.  ; 
lieef,  36s.  to  42s. ;  mutton,  36s.  to  42s. 

Turpentine. — Firm  market  .since  last  report,  parti- 
cularly for  distant  positions.  American  spot,  70s. 
3d.;  May /June,  69s.  6d. ;  July/December,  65s.  3d.; 
September/December,  64s.  9d. 

Arthur  Brown  &  Co.  Ltd., 

126,  Bishopsgate,  London,  E.G. 2. 


NEW    YORK    METAL  MARKET. 

The  latest  quotations  on  the  metal  maiket  are  : — 

Dols.  per  ton. 

Iron.  No.  2  American  Northern  Foundry    23  to  24 

Cents  per  lb. 


Tin,  spot    31.50 

Zinc,  East  St.  Louis    5.25 

Copper,  Electrolytic,  spot    13g-14 

Copper,  Electrolytic,  futures    13|-14 


— Reuter. 


SYDNEY  HARDWARE  MARKET. 

The  quotations  on  the  Sydney  hai-dware  market 


are  as  follows  : — 

F'encing  Wire  : — ■  Per  ton. 

Australian  black,  No.  8  gauge   £22  10  0 

Australian  black.  No.  10  gauge    23  10  0 

American  galvanised.  No.  3  gauge    25  15  0 

America.n  galvanised.  No.  10  gauge  ....    27  10  0 

Barbed  Wire  : — 

Australian  galvanised,  12^  gange   £40    0  0 

American  galvanised,  12  gange    32  10  0 

Galvanised  Iron  : — 

English  corrugated,  26  gauge   £35    0  0 

English  plain,  26  gauge    37   2  6 

Per  mile. 

Rabbit-proof  nettings   £71    7  fi- 

Per  ton. 

Sheet  lead,  in  full  rolls   £37    0  0 

Bar  iron    23  10  0 

Shoeing  steel    24  10  0 

Steel  )  lates    24    0  0 

Steel  sheets    32  10  0 

Per  double  box. 

Tinplates,  British    £3    2  6 


— Renter. 

BRUSSELLS  IRON   AND  STEEL  MARKET. 

The  situation  is  unchanged  on  the  iron  and  steel 
market,  except  in  the  steel  section,  where  the 
improvement  has  a  tendency  to  become  accentuated. 
Certa.in  works  have  orders  in  hand  for  three  oi-  four 
months,  or  even  more  in  the  case  of  some  articles. 

In  half-manufactured  proHnct  s  |ii  ii  i's  nrc  sf at  i' Jiiary, 
although  buyers'  resistantr  sc.  ins  to  be  liccnniing 
more  effective.  In  sheets  the  market  remains  de- 
cidedly in  favour  of  buyers,  as  far  as  coarse  and 
tine  sheets  are  concerned. 

The  following  are  among  the  laltesit  quotations  for 
large  quantities  for  the  interior,  free  on  truck  : — 


Francs. 

Commercial  bars    405-  410 

Small  angles    400-  410 

Sheets,  galvanised,  8-10  mm   1, 300-1, ?50 

Rails    400-  425 


— Reuter. 

LONDON  IRON  AND  STEEL  EXCHANGE. 

The  attendance  at  the  weekly  meeting  of  the 
London  Iron  and  Steel  Exchange  on  Tuesday  was 
not  up  to  the  a.verage;  but  this  is  usually  a  quiet 
season  in  the  iron  and  steel  trades.  Pig  iron  pro- 
ducers are  now  feeUng  the  pinch  of  the  restriction 
in  home  business  due  to  the  engineers'  dispute,  and 
in  several  districts  are  faced  with  the  necessity  of 
]jutting  iron  into  stock.  The  export  demand  has 
I'allen  off  somewhait;  but  nevertheless  the  producers 
s  fuali'd  neai-  the  ports  are  still  obtaining  orders 
fiiiiii  ilir  ('Miitiiii'iit.  The  demand  from  America, 
however,  has  pruved  somewhat  disappointing,  as  it 
has  failed  to  develop  in  the  way  expected.  This 
appears  to  be  due  to  the  belief  in  the  United  States 
that  the  coal  .strike  will  be  settled  before  iron 
bought  in  Great  Britain  could  be  delivered,  and 
that  prices  are  likely  to  fall  when  the  miners  return 
to  work.  Continental  producers  of  semi-finished 
material  ha.ve  been  sounding  the  market  again  this 
week,  and  sales  to  South  Wales  have  been  reported. 
This  has  .=omewhat  shaken  the  British  prices  for 
billets,  which  a  short  time  ago  showed  a  marked 
tendency  to  advance.  The  steady  demand  for  this 
class  of  material  from  the  home  works  indicates 
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that  the  lequest  for  finished  material  has  been 
maintained.  It  is  still,  however,  of  small  propor- 
tions, oompai-ed  with  the  productive  capacity  of 
the  works,  and  export  orders  are  scarce  and  keenly 
competed  for.  South  America  has  been  in  the 
market  lately,  but  the  trade  with  China,  Japan  and 
India  is  very  light.  This  is  not  surprising  in  the 
case  of  the  latter  countiy,  from  which  buying 
always  ceases  on  the  approach  of  the  monsoon. 
China  and  Japan  are  reported  to  be  unsettled  by 
financial  and  political  troubles,  and  the  absence  of 
buying  from  these  markets  is  sharply  felt  by  the 
British  trade. 


NOTICES  OF  MEETINGS. 


INSTITUTION  OF  ELECTRICAL 
ENGINEERS. 

London  :  A  v.  ireless  section  meeting  will  be  held 
in  the  Lecture  Theatre  of  the  Institution  on  June  7, 
to  commence  at  6  p.m.  The  lectures  will  be  :  "  The 
Performance  of  a  Radio-Telegraphic  Transmitter, 
with  special  reference  to  the  new  installation  at 
North  Foreland,"  by  N.  Lea,  B.Se..  and  'A 
Dynamic  Model  of  "Tuned  Electrical  Circuits,"  by 
Professor  C.  F.  Jenkin,  C.B.E.,  J\LA.  (member).  " 


COMMITTEE  TO  CONSIDER  PARKING. 

The  following  committee  lias  been  appointed  by 
the  Minister  of  Transport  to  consider  the  regula- 
tion and  control  of  hackney  vehicles  and  the  park- 
ing of  road  vehicles  in  Great  Britain,  viz.  :  Sir  H. 
Maybury,  K.C.M.G.,  C.B.,  chairman  (Director- 
General  of  Roads,  Ministry  of  Transport) ;  Mr.  A. 
G.  Asher  (Association  of  County  Councils  of  Scot- 
land); Sir  Thomas  Berridge,  K.B.E.  (Royal  Auto- 
mobile Club) ;  Mr.  F.  H.  BerrjTnan  (County 
Councils  Association);  iMajor  Stenson  Cooke  (Auto- 
mobile Association  and  Motor  Union) ;  Mr.  F.  L.  D. 
Elliott,  C.B.  (Police  Authorities);  Sir  Robert.  Fox 
(County  Boroughs  Association) ;  Mr.  A.  Grierson 
(Scottish  County  Burghs);  Mr.  R.  J.  Howley, 
M.Inst. C.E.  (Provincial  Charabancs  Interests) ;  Mr. 
W.  Rees  Jeffreys  (Society  of  Motor  Manufacturers 
and  Traders) ;  Sir  Walter  Nicholas  (Urban  District 
Councils  Association) ;  Mr.  F.  Pick  (London  and 
Provincial  Omnibus  Owners'  Association);  Mr.  E. 
S.  Shrapnell-Smitli,  C.B.E.  (Commercial  Motor 
Users'  Association);  Mr.  C.  W.  Tindall  (Royal 
Agricultural  Society);  Mr.  Seymour  Williams 
(Rural  District  Councils  Association);  a  representa- 
tive of  the  Ministry  of  Health. 

The  terms  of  reference  are  as  follow  : — 

(1)  To  consider  existing  legislation  and  practice 
In  connection  with  the  use,  constiniction  and  regula- 
tion of  road  vehicles  (other  than  tr;uTicars  and 
■ti'olley  vehicles)  employed  for  the  purpose  of  carry- 
ing passengers  for  reward,  and  to  report  thereon.  ■  ' 

(2)  To  consider  and  report  as  to  what,  if  any, 
powers  it  is  desirable  should  be  conferred  on  local, 
police  or  other  authorities  to  make  arrangements 
for  and /or  to  require  road  vehicles  to  be  parked 
either  on  public  highways  or  elsewhere  'n  the 
iri'terests  of  the  owners  or  drivers  of  such  vehicles, 
and  with  a  view  to  the  reduction  of  traffic  con- 
gestion. 


Combine  of  Three  German  Cable  Companies. — 
The  combined  directorates  of  the  Deutsche- 
Atlairtische  Telegraphengesellschaft,  the  Deutsche- 
Sudamerikanische  Telegraphengesellschaft  and  the 
Osteuropaische  Telegraphengesellschaft  have  resolved 
to  propose  to  their  several  general  meetings,  which 
will  be  held  at  the  end  of  Alay,  the  fusion  of  the 
three  companies  in  such  a  manner  that  the  share- 
holders of  the  Deutsche-Sudamerikanische  Tele- 
graphengesellschaft and  the  Osteuropaische  Tele- 
graphengesellschaft will  exchange  their  shares 
against  new  shares  of  the  Deutche-Atlantische  Tele- 
graphengesellschaft at  the  rate  of  one  to  one.  This 
latter  company  will,  for  this  purpose,  raise  its  share 
capital  by  the  issue  of  Mk.  13  500.000  worth  of  com- 
mon shares  and  Mk. 2, 500. 000  worth  of  preferred 
shares  endowed  with  plural  votes  so  as  to  prevent 
foreign  invasion.  The  combine  of  the  three  cable 
companies  is  to  be  effected  as  the  preliminai-y  con- 
dition and  basis  of  the  contract  of  the  three  com- 
panies with  the  Federal  Government  in  regard  to 
the  indemnifications  arising  from  the  Peace  Treaty. 
Negot'ations  are  already  so  far  advanced  that  they 
may  be  concluded  soon  after  the  general  meetings 
of  the  three  companies  have  taken  place.  The 
Deutsche-Atlantische  Te'eg.-aphengesellschaft  will, 
after  the  fusion  and  the  proposed  increase  of  its 
capital,  dispose  of  a  share  capital  of  Mk. 40,000,000, 
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ABSTRACTS. 


The  Financing  of  Electricity  Suvply 
Undebtakings.  {The  Electrical 
Review,  May  26,  1922.) 

Super-power  stations  have  been  the  sub- 
ject of  much  adverse  criticism,  but  the 
aim  of  centralised  generation  does  not 
appear  always  to  be  thoroug-hly  appreci- 
ated. The  common  te^t  applied  :  "  Can 
enough  coal  be  saved  to  warrant  the 
capital  expenditure?"  doas  not  exhaust 
the  question,  as  the  outlook  of  the  indus- 
tiy  will  be  limited  imless  local  generation 
is  supplemented  by  large  power  stations 
erected  on  sites  capable  of  meeting  all  de- 
mands, having  regard  to  the  ever-increas- 
ing use  of  electrical  methods,  and  with 
the  ultimate  view  of  eliminating  local 
generation  as  and  when  its  economic  value 
disappears.  It  would,  of  course,  be  absurd 
immediately  to  scrap  all  existing  stations 
and  replace  them  by  centralised  genera- 
tion for  large  districts,  but  a  careful 
examination  of  the  reorganisation  schemes 
before  the  Electricity  Commissioners 
shows  that  this  is  not  intended.  Develop- 
ment of  existing  sites  to  their  economic 
limit  appears  to  be  contemplated,  with  a 
provision  for  further  development  in  the 
on1v  sound  wav — by  the  selection  and 
utilisation  of  suitable  sites  from  which  to 
meet  the  prospective  heavy  demands  of  the 
near  future.  Assume  a  group  of  unde^-- 
takers.  company  and  municipal,  with 
separate  power  stations,  the  sites  of  which 
are  all  nearing  economic  saturation,  and 
with  growing  loads  to  meet.  Sui'ely  ihe 
best  means  of  dealing  wdth  the  situation 
is  for  these  undertakers  to  combine  and 
erect  a  common  large  station,  contributing 
towards  the  caTiital  cost  in  proiiortion  to 
their  needs.  Generation  efficiency  would 
be  increased,  and  capital  cost  per  kilo- 
watt reduced,  in  this  wav. 

It  seems  rather  biased  tO'  suggest  that 
municipalities  would  not  be  prepared  to 
enter  such  schemes  because  they  might 
give  other  undertakers  a  chance  of 
economising.  The  active  siiuport  recentlv 
extended  by  the  general  bodv  of  municipal 
undertakers  throughout  the  countrv  to  the 
Electricitv  (Sunplv)  Bill  now  before  Par- 
liament, upon  which  the  development  of 
these  schemes  is  dependent,  directly  con- 
tradicts anv  such  supposition.  With 
regard  to  the  ratepayers'  interests,  these 
may,  without  any  chance  of  mistake,  be 
assumed  directlv  to  support  the  cheaper 
supply  that  would  be  made  possible  in  this 
way. 


AVhen  the  Et,ectuic  Motor  T'en^ds  to 
Race.  (Elerfric^,  Mav,  1922.) 
Sometimes  it  seems  as  if  the  motor  is 
not  going  to  start,  but  as  the  starter 
handle  is  moved  over  the  motor  starts  very 
suddenly  and  tends  to  race.  It  may  or 
mav  not  settle  down  to  steady  riuming. 
This  is  an  indication  that  the  field  is  too 
weak  at  starting,  and  pretty  obviously 
there  is  a  break  in  the  starter  resistance  in 
thpi  coil  immediately  before  the  contact  at 
which  the  motor  starts.    Such  a  break  can 


usxmllv  be  temporarily  repaired  without 
dithculty. 

It  is  just  possible  there  is  no  break.  The 
only  reasonable  assumption  then  is  that 
the  motor  actually  starts  on  the  first  step, 
but  that  the  total  resistance  of  the  starter 
is  inadequate.  Recourse  must  then  be  had 
tO'  the  manufacturers. 

Another  eifect  closely  akin  to  the  last  is 
when  a  motor,  not  very  heavily  loaded, 
starts  up  properly,  but  then  attains  an 
excessive  speed.  This  happens  in  tlie  case 
of  a  compound  wound  motor  whose  shunt 
coil  is  connected  in  series  with  the 
armature. 

But  there  are  a  few  snags  which  may 
creep  in  if  it  be  found  that  a  motor  runs 
the  wrong  way  and  its  direction  of  rota- 
tion has  to  be  reversed.  It  is  mentioned 
on  the  instruction  sheet  sent  with  the 
motor  that  to  reverse  the  direction  of  rota- 
tion the  field  or  armature  connections 
should  be  reversed.  It  is  important  to 
note  that  with  a  compound  wound  machine 
the  field  must  be  taken  to  include  both  the 
series  and  shunt  coils. 

Again,  many  attendants  unthinkingly 
reverse  the  commutating  poles  on  an  in- 
terpole  machine.  The  exent  of  sparking 
on  the  commutator  which  follows  surprises 
them.  But  it  is  essential  to  gTasp  that 
these  interpoles  are  an  integral  part  of  the 
armature,  electrically  speaking;  once  this 
is  realised  the  matter  is  clear. 


REVIEWS. 


Marconi  International  Directory'.  The 
Marconi  Co.  Ltd.,  Marconi  House, 
Strand,  London,  W'.0.2.    25s.  net. 

The  first  annual  edition  of  the  Marconi 
International  Directorv,  Buyers'  and 
Exporters'  Guide,  just  published,  marks 
a  new  era  in  directory  puldishing',  and 
will  be  welcomed  by  business  men  every- 
where. It  embodies  many  new*  features, 
and  is  arranged  throughout  for  quick  re- 
ference to  any  item.  The  alphabetical 
section,  which  gives  the  full  titles,  des- 
cription of  business,  full  postal  and  cable 
addresses  of  the  leading  business  hoiises  of 
the  world,  is  arranged  in  one  complete 
series  instead  of  providing-  separate  lists 
for  each  country  or  state.  Similai'ly,  the 
buyers'  and  exporters'  guide  shows  under 
each  trade  heading  the  principal  firms  in 
each  country  engaged  in  that  particular 
trade,  and  at  one  opening  you  are  able  to 
select  firms  in  any  part  of  the  world.  The 
time-saving  advantages  afforded  bv  this 
unique  arrangement  are  obvious. 

Another  uniqiie  feature  is  provided  by 
the  indexes  to  the  buyers'  and  exporters' 
guide,  which  have  been  translated  into 
five  diitferent  languages,  thus  enabling 
subscribers  of  almost  any  nationaliiy  in 
use  the  section. 

Not  the  least  ini]ior1ani  seciion,  liow- 
even',  is  the  cable  .nddress  registeT,  wlii<li 
enables  you  to  identify  the  sender  of  a 
cablegram  when  an  unfamiliar  signature 
has  been  used.  The  information  contained 
in  this  section  eliminates  entirely  the 
necessity  of  searching  your  own  letter  files. 


etc.,  and  avoids  the  expense  of  despat(  I 
ing-  a  cabled  enquiry  for  the  sendei " 
name  when  your  own  efforts  to  trace  hii 

have  failed.   .  | 

Modern  Practice  in  Heat  Engines.  15! 
Telford    Petrie,     M.Sc.  London 
Longmans,  Green  &  Co.    15s.  net. 

Many  books  have  been  written  on  hi  s 
engines,  and  there  will  be  many  more 
The  subject  is  intensely  fascinating,  an 
yet  it  is  rather  a  thanklciss  task  to  wril 
a  treatise  on  the  subject  before  it  soo 
becomes  out  of  date.    A  book  that  mif; 
have  been  quite  useful  five  years  ago  ]i 
a    greatly    diminished    interest  for 
to-day,  and  the  book  of  to-day  will  not  1 
of  great  value  to  the  student  or  enginr 
five  yeans  hence.      This  is  by  the  w;i 
however.    In  student  days  the  subject 
engrossing  because  it  is  practical,  and  ll 
best  books  on  the  subject  are  those  tl 
deal  with  it  in  the  moist  practical  way.  1 
the  first  chapter,  for  insiance,  the  stat 
ment  is  made  that  "  to  a  greater  extci 
than  any  other  part  of  ai  steam  plant  1 
generation  of  the  steam  itself  has  bet 
developed  empirically,  so  that  present-d; 
boilers  are  more  the  outcome  of  long  pra 
tical  experience  than  of  theoretical  cn 
sideration."    This  is  ai  truism  that  is  n. 
sufficiently  apjireciated.    It  would  be  vf 
interesting  if  it  were  possible' — which  il 
not — to  find  out  how  much  this  is  true 
other  parts  of  a.  steam  plant. 

The  first  section  of  thci  volume  concer 
"  Steam  B'oilers,"  and  the  first  chapt 
discusses  thermal  efficiency.  A  gie 
many  different  types  of  boilers  a 
described,  and  if  there  are  omissions 
probably  is  because  the  types  are  not  siif 
ciently  distinclive  from  other  types 
require  mention. 

The  remainder   of  the   book  may 
divided  broadly  into  three  sections  deal  i  Ir- 
respectively \vith  the  steam  turbine,  t 
reciprocating   engine,    ana   the  intern; 
combustion  engine.    Much  of  the  matter 
not  new,  but  it  is  all  up  to  date,  and  t 
illustrations  are  excellent.    Further,  it 
technical,  but  not  so  highly  technical  as 
prevent  it  being  read  with  pleasure  a 
without   a   notebook.      The    section  ' 
internal  -  combustion    engines    natural |j 
begins  with  a  description   of  gas-engi 
types,  the  g-as  engine  having  been  tlie  fii 
internal-combustion  engine. 


British  Machine  Tool  Engineer] 
For  May- June. 
The  editorial  is  written  by  Mr.  E.  1 
kin.son  and  reviews  progTess  in  maclirji 
tool  production  methods.  Other  inteie 
ing'  articles  are  "  Production  and  Ala 
lenance  of  Chilled  Iron  Polls."  "  Mach 
^i}'X  tlie  Column  of  a  Horizontnl  Bnii 
.Machine  '"  and  "  Spiral  Bevel  Gears.' 


Bcnrfhnnrc  .AVfr.v  for  May. 

Cbntains  a  verv  interesting  artic 
"  Science  of  Heat  Treatment."  It  is  w 
illustrated.  There  are  several  other  scr 
technical  articles  in  addition  to  the  usii 
works  news. 
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tandardisation  and  Collective 
Purchasing. 

Several  discussions  whicli  tlie  writer  has 
ad  during  the  past  week  with  owners  of 
heavy  commercial  motor  vehicles  circled 
"pund  the  necessity  that  continues  to 
Ijist  for  a  greater  degree  of  standardisa- 
•.on.  It  is  well  known  that  automobile 
jffairs  have  received,  and  continue  to  re- 
■^ive,  the  attention  of  a  section  of  the 
Sritish  Engineering  Standards  Associa- 
ion.  But  the  heavy  motor  users  are  of 
he  opinion  that  little  has  Ibeen  done  to 
'"mplify  their  repairs  and  replacement 
'  rohlems.  Th.ere  is  a  good  deal  of  truth  in 
i'lis  point  of  view.  At  the  same  time,  it  is 
;^aite  wrong  to  suppose  that  either  the 
i  ngineering  Standards  Association  or  the 
^lotor  manufacturers  themselves  are  doing 
iiothing.  In  their  wisdom  they  decided 
nat  in  regard  to  the  many  small  items  that 
ire  necesary  on  a  motor  car  engine  and 
^le  chassis  generally  there  was  room  in 
'lenty  for  standardisation,  and  that  here 
j'lere  was  room  for  joint  effort  without  in- 
i  nlving  individuality  of  design  which  has 
jlways  been  a  rather  jealous  point  with 
,ehicle  manufacturers  and  designers, 
ndeed,  it  might  truly  be  said  that  if 
,  lanuf acturers  had  waited  until  they  were 
1 1  agreement  as  to  the  standards  demanded 
y  the  users  a  beginning  would  never  have 
e«n  made.  As  it  is,  many  useful  minor 
tandards  have  been  agreed  upon.  Even 
j  a  regard  to  standard  road  wheel  rims  a 
(,ery  important  work  has  been  begun  which. 
■>ill  not  only  facilitate  replacements,  but 
rhich  will  also  eventually  lower  the  price 
f  tyres  through  lowered  production  costs. 
I  Arising  out  of  the  question  of  standard 
j^dmponents  and  fittings  one  cannot  help 
Ijirecting  attention  to  the  question  of 
.  hassis  frames  which  need  not  be  as  varied 
|,s  they  are  to-day.  Here  is  a  component 
ti  regard  to  which  manufacturers  could 
I'lot  only  agree  upon  a  standard,  but  also 
[lor  which  they  could  place  joint  orders  and 
J  o  enable  the  steel  mills  to  produce  upon  a 
'cale  that  would  give  them  a  chance  to 
{ lelp  the  motor  industry,  and  at  the  same 
;  ime  make  more  reasonable  profits  for 
I  heir  shareholders.  As  at  present  planned, 
f'sach  factory  orders  up  its  own  type  of 
!  rame,  differing  in  depth,  in  length  or  in 
i,ection,  each  calling  for  different  treat- 
[nent  the  rolling  mill  and  making  the 
I  !Ost  of  the  frames  go  up  altogether  un- 
1  lecessarilv.  It  is  quite  obvious  that  if 
j'notor  vehicle  makers  were  to  get  together 
i'm  this  feature  of  a  chassis  and  agree  to 
j  _rat  through  a  common  buyer  their  orders 
I'OT  frames  they  would  do  much  better 
j  md  much  cheaper. 

j  Nowhere,  perharts,  more  than  in  the 
!  rpfllm  of  automobile  eno'ineerinfr  has  the 
I  British  passion  for  inrlividualitvbeen  more 
ipparent  and,  although  a  very  fine  quality 
in  itself,  it  is  not  always  an  aid  to  business 
when  it  comes  to  comnefition  with  the  nro- 
liicts  of  such  a  highly  standardised 
3oimtrv  as  America. 

1 


More  About  Wireless. 

Considerable  importance  attaches  to  the 
remarks  made  in  connection  with  aircraft 
Avireless  in  the  course  of  a  paper  on 
"Wireless  as  an  aid  to  Transport,"  read 
by  Captain  H.  R.  Sankey  at  the  recent 
Congress  of  the  Institute  of  Transport. 
These  remarks  display  a  keen  apprecia- 
tion of  the  essential  utility  of  wireless  in 
establishing  air  transport  on  a  safe  and 
reliable  basis.  They  further  insist  upon 
the  numerous  subsidiary  ways  in  which 
wireless  can  be  of  high  commercial  value 
to  maritime  transport,  and  equally,  to'  air 
transport.  Apart  from  the  significance 
attaching  to  the  expression  of  these 
opinions  by  one  of  Captain  Sankey's  wide 
experience  and  knowledge,  there  is  a  still 
deeper  significance  to  be  seen  in  the  fact 
that  the  problems  of  commercial  aviation 
have  at  least  been  officially  recog'nised  by 
the  Institute  of  Transport  as  being  worthy 
of  inclusion  among  those  objects  of  inves- 
tigation which  claim  special  interest  for 
the  institute.  This  is  an  important  step, 
which  immediately  makes  "  aerial  trans- 
port "  a  branch  of  "transport."  Civil 
aviation  is  no  longer  a  thing  apart,  a 
separate  industry  with  separate  and  dis- 
tinct problems  and  aims  and  interests. 
It  is  at  last  officially  welcomed  as  a  new 
and  important  factor  which  may  be 
counted  upon  to  contribute  its  share  to  the 
solution  of  the  numerous  and  ever-increas- 
ing transport  problems  of  the  present  age. 

There  is,  however,  another  aspect  of 
Captain  Sankey's  paper  which  calls  for 
some  mild  and  gentle  criticism.  He  gives 
an  account  of  the  development  of  wireless 
telephony  in  reference  to  commercial  avia- 
tion from  1919  (when  the  first  Airco  and 
Handley-Page  machines  were  equipped 
with  telephony  apparatus)  until  1951, 
when  most  machines  on  regular  British 
air  lines  were  fitted  with  the  new  Marconi 
A.D.2  test.  It  is  natural,  and  to  some 
extent  desirable,  that  Captain  Sankey 
should  speak  highly  of  the  things  achieved 
'by  wireless  in  civil  aviation.  There  is 
nothing  to  be  gained,  however,  from  pre- 
senting a  one-sided  view  of  the  case.  In 
fact,  this  is  one  of  the  easiest  ways  of  in- 
juring a  cause,  out  of  sheer  over- 
enthusiasm,  which  one  desires  intensely  to 
serve. 

If  there  have  been  occasions  on  which 
wireless  telephony  was  of  seiwice — of  vers- 
good  service  indeed — on  Continental  air 
routes,  there  have  been  occasions  also^ — 
numerous  occasions — on  which  wireless 
failed  to  play  its  part  just  when  it  was 
most  needed.  Furthermore,  machines 
have  flown  on  cross-channel  journeys 
equipped  with  wireless  apparatus  which 
simply  "  didn't  work."  and  which  no  one 
tried  to  "make  work" — it  just  went  as 
part  of  the  fitting's  of  the  machine,  for 
all  the  interest  that  was  taken  in  it  by  the 
"  business  'men  "  who  set  out  to  get  rich 
quick  in  the  first  years  of  commercial 
aeronautics. 

Then  there  is  the  promise  of  the  "  wire- 


less beam  ' '  which  is  to  prove  of  such 
great  value  to  the  science  of  navigation 
by  wireless,  both  maritime  and  aerial. 
Undoubtedly  it  will  come  some  day.  But 
as  an  achievement  of  wide  practical  appli- 
cation the  "  wireless  beam  "  is  still  in  the 
land  of  conjecture.  If  at  all,  it  will  be 
many  years  before  aircraft  are  navigated 
by  "wireless  beams,"  and,  for  those  who 
aim  at  rendering  practical  assistance  to 
present-day  transport  problems,  it  would 
be  as  well  to  leave  such  pleasant  specula- 
tions to  enthusiastic  schoolboys  and 
"  scientific  "  novelists. 

The  "  Austin  Life  Float." 

Mr.  Austin,  the  inventor  of  the 
"  Austin  Life  Float,"  has  recently  carried 
out  a  very  interesting  test  on  a  float  which 
he  had  specially  prepared  for  the  round- 
the-world  flight.  About  three  months 
ago  he  inflated  this  float,  and  after 
the  three  months  found  that  it  had  only 
gone  down  to  about  half-pressure.  This 
speaks  well  for  the  safety  of  a  raft  made 
of  these  floats,  which  are  already  com- 
manding the  respect  of  many  aircraft 
experts  who  recognise  their  great  practi- 
cal value.  Mr.  Austin  uses  compressed 
oxyg^en  instead  of  compressed  air,  because 
the  latter  is  so  difficult  to  obtain,  whereas 
oxygen  can  be  purchased  from  the  British 
Oxygen  Co.  almost  anywhere  in  the  world 
for  5s.  per  100  cubic  feet,  one  such  cylin- 
der being  sufficient  to  supply  a  complete 
raft.  It  seems  strange  that  this  should  be 
so;  no  doubt  it  is  due  to  the  fact  that  the 
demand  for  compressed  air  is  not  sufficient 
to  encourage  its  production  as  cheaply  as 
compressed  oxygen.  There  is  reason  to 
hope,  however,  that  this  matter  will  be 
rectified  if  the  present  weather  continues. 
Surely  nothing  would  be  more  refreshing 
on  a  hot  afternoon  than  to  spray  one's 
forehead  and  temples  gently  with  a 
pocket  cylinder  of  compressed  air. 


FUTURE  DESIGN  OF  ROAD 
VEHICLES* 

By  Sir  J.  E.  Thorneychoft,  K.B.E. 

We  have  recently  had  a  great  change  in 
the  method  of  taxation.  Its  effect,  as 
regards  the  pleasure  motor  car,  is  already 
apparent  and,  the  writer  believes,  most 
unfortunate.  Taxation  on  the  cylinder 
diameter  has  resulted  in  producing  cars 
with  motors  having  cylinders  of  very  small 
dimensions  and  running  at  very  high 
speeds  which,  while  they  may  have  limited 
vogue  in  this  counti'y,  will  have  little,  if 
any,  sale  in  overseas  markets  where  the 
vehicles  with  larger,  slower  running 
engines  are  much  preferred.  The  laxge 
commercial  vehicles  are  now  taxed  by  the 
weight  and  there  is  really  no  reason  why 
cars  should  not  be  taxed  in  the  same  way 
here  also.  It  is  proved  that  there  is 
nothing  impossible  about  it.  as  it  is  the 
practice  in  a  number  of  colonies  at  the 
present  day. 

In  addition  to  the  limitations  which 

*  Paper  presented  to  the  Institute  of  Transport. 
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may  be  imposed  legally,  le.sultiug  troiu 
taxation  limiting  weight,  speed,  etc.,  the 
designer  and  builder  may  be  limited  by 
ihe  impossibility  of  a  partieidar  fuel  being 
available  at  economical  prices.  We  arc 
told  that  ^^■e  only  get  supplies  of  American 
jietrol  in  this  country  because  we  pay  a^ 
higher  price  for  it  than  they  do  in 
America.  It  seems  doubtful  if  anyone 
really  knows  how  long  the  supplies  of 
petrol  are  going  to  meet  the  constantly 
increasing  demands  binughl  aliout  by  the 
ever-increasdng  niinibt  i  of  n.otor  vehicles. 
Theie  can  be  no  doubt  that  some  form  of 
peti  oleum  spirit  is  by  far  the  most  con- 
venient fuel.  An  average  motor  can  be 
made  to  run  reasonably  well  on  kerosene 
by  fitting  a  vaporiser,  but  it  is  necessarily 
less  flexible  and  more  trouble  to  drive. 
Where  cheap  alcohol  is  available,  by 
increasing  the  compression  of  the  motors 
they  can  be  rnn  on  it  quite  well  and,  in 
the  event  of  a  world  shortage  of  petroleum 
spirit,  this  must  be  looked  upon  as  one  of 
the  best  substitutes. 

Theoretically,  a  very  great  gain  in 
economy  should  be  possible  by  running 
motors  on  producer  gas  made  by  burning 
aiitliracite  or  some  similar  fuel,  and  engi- 
neers are  now  experimenting  and  have 
shown  that  vehicles  can  be  r-uii  with  a 
modified  form  of  the  suction  gas  producer 
which  is  in  very  general  service  with  small 
stationary  power  plants.  There  are  two 
fairly  well  defined  types  of  steam  vehicle 
— namely,  those  using-  a  locomotive  boiler 
and  a  fairly  high-speed  engine  with  more 
than  one  ratio  of  reduction  gear  availabV\ 
and  the  other  having  a  large  slow-speed 
engine  with  a  single  reduction  to  the  back 
axle  and  no  change  of  gear,  depending 
solely  on  later  cut-off  and  increased  pres- 
sure of  steam  in  the  cylinders  to  give  the 
increased  torque  for  ascending  stce]) 
gradients.  The  latter  arrangement  has 
the  advantage  of  simplicity  and,  by  using 
superheated  steam,  economical  results  are 
obtained.  With  neither  type  is  any 
attempt  made  to  condense  the  steam,  and 
the  large  quantity  of  water  which  is 
necessarily  cariied  not  only  adds  to  the 
weight  of  the  veliicle  but  is  often  difficult 
to  obtain. 

It  is  noteworthv  that  the  designs  of 
steam  vehicles  which  have  survived  all 
employ  a  boiler  holding  a  considerate 
volume  of  water.  The  reserve  of  energy 
in  the  hot  water  in  the  boiler  is_  a  most 
valuable  feature  and  one  which  the 
internal-combustion  motor  vehicle  does 
not  possess.  The  Clarkson  vehicle  is  built 
much  more  on  the  lines  of  the  nomial 
petrol  vehicle  than  the  niajority  of  the 
steam  lorries  in  use  in  this  country. 

It  must  not  be  forgotten,  however,  that 
any  steam  engine,  working  with  a  high 
degree  of  superheat,  necessarily  requires 
a  considerable  amount  of  internal  lubrica- 
tion, and  it  is  no  easy  matter  to  filter  the 
oil  from  the  condensed  water  and  satisfac- 
torily keep  it  ont  of  the  boiler.  One  of 
the  greatest  d'sabilities  with  the  non- 
concie-'si'^g  type  is  the  necessity  of  laying 
oft'  the  vehicle  fiequently  to  clean  out  the 
boiler. 

Elestric  Vehicles. 

Electro  motors  are  so  far  standardised 
that  one  can  only  look  to  improvements  in 
storage    batteries    to    make    any  great 


change  in  their  carrying  capacity  and 
radius  of  action.  A  great  advance  was 
a.iiticipated  with  the  introduction  of  the 
■'klison  battery  using  an  alkali  instead  of 
an  acid  electrolyte.  There  is  no  doubt 
that  it  will  stand  much  rougher  treatment 
than  the  older  type  of  accumulator,  but, 
owing  to  the  lower  voltage  of  each  cell, 
there  is  very  little  difference  in  the  weight 
and  capacity.  For  cong*ested  town  traffic, 
to  avoid  blocks,  it  is  probable,  in  the  near 
future,  that  there  will  have  to  be  a  low 
speed  limit  a^s  well  as  a  high ;  as  con- 
stnicted  at  present  electric  vehicles'  maxi- 
mum speed  is  well  below  that  of  tl.e 
avca*a.ge  traffic. 

Petrol  Motor  Vehicles. 

An  enormous  number  of  alternative 
designs  have  been  tried  in  recent  years, 
but  tlie  one  which  has  been  generally 
inlojited  is  that  consisting  of  an  internal- 
combustion  engine  on.  the  front  of  the 
vehicle  placed  over  a  steering  axle,  a 
disconnecting  clutch  and  a  change  speed 
gearof  the  simplest  possible  form — namely, 
a  (hiving  and  driven  shaft  with  gears  of 
dift'cvcnt  ratios  which  can  be  slid  in  and 
out  of  mesh,  the  power  being  transmitted 
to  the  driving  axle  by  a  sbaft  operating 
a  worm  gear  on  the  axle  or  by  means  of 
bevel  drive. 

In  cosisidering  the  chances  there  arc  of 
any  radical  change  one  would  ask :  Is  it 
probable  with  increasing  loads  that 
builders  will  adopt  a  drive  on  all  four 
wheels  ?  Where  vehicles  are  intended  to 
run  on  made  roads,  in  the  writer's  opinion, 
the  complication  of  driving  on  more  than 
one  pair  of  wheels  woidd  always  be  a.  bar 
to  the  adoption  of  the  system.  For 
vehicles  to  run  on  unmade  roads  or  across 
country,  a  four-wheel  drive  has  great 
advantages,  but  it  is  highly  probable  that, 
for  tliese  conditions,  it  will  be  more 
economical  to  use  an  ordinary  lori-y  drawn 
by  a  special  tractor.  If  we  assume  that 
the  vihicle  will  continue  to  be  driven  by 
one  axle,  \\  hat  are  the  most  likely  feature's 
to  be  modified?  Running  costs  are  largely 
made  up  of  fuel  consumption  and  main- 
tenance. There  is  no  reason  why  a  highly 
efficient  motor  and  gearing  should  not 
exist  with  a  minimum  maintenance  cost, 
and,  with  the  best  designs,  it  may  be 
taken  for  granted  that  it  does,  but  it  is  a 
very  nice  point  for  the  dosiener  so  to  pro- 
portion the  parts  of  his  niechanism  that  he 
does  not  make  the  size  of  the  various  parts 
of  the  mechanism  so  large,  to  reduce  the 
stress  and  wear,  that  he  unduly  increases 
the  weight  of  his  machine  and  its  con- 
sumption of  fuel. 

The  only  alternative  to  the  gear  box 
transmission,  which  is  meeting  with  any 
succetts  for  commercial  vehicles,  seems  to 
be  the  Stevens'  electric  drive,  consisting 
of  a  continuous  curreiit  generator  driven 
direct  from  the  motor  and  which,  in  turn, 
drives  the  axle  bv  means  of  an  electro 
motor  coupled  to  it  bv  a  propeller  shaft 
or  other  means.  Bv  a  simple  controller 
the  reverse  and  variations  in  torque  are 
obtained,  the  speed  of  the  vehicle  being 
mainlv  varied  bv  openina-  up  or  throttMng 
the  engine  itself:  AVhile  the  inevitable 
shock,  whi'^h  is  often  verv  snmll,  of  engag- 
ing tlie  clutch  and  gear  in  the  ordinary 
system  is  avoided  and  a  very  sweet  drive 


obtained,  the  efficiency  of  the  elect rij 
tiansmission  is  necessarily  less  than  tha 
of  gearing  and  a  considerable  addition; 
weight  is  added  to  the  vehicle.  A  desiir 
in  which  the  unit  can  be  removed  with  th' 
minimum  of  labour  is  not  necessarily  on 
in  Avhich  repairs  can  be  easily  effected  t 
the  units  in  position  on  the  chassis.  Tb 
ideal  that  designers  should  strive  for  i: 
no  doubt,  a  combination  of  the  best  facil 
ties  for  both  alternatives  of  repair.  Th 
leading  British  makers  have  not  followe. 
American  designers  in  combining  thei 
engines  and  gear  boxes.  The  arrangemer 
has  undoirbted  advantages  in  the  first  co;i 
of  ma.nufacture,  and  woidd  seem,  in  man. 
ways,  theoretically  right,  but,  so  far,  i 
practice  it  has  not  proved  best  for  con 
mercial  vehicles.  Many  of  the  advantage 
of  the  combination  of  motor  and  gear  bo 
can  be  obtained  by  mormting  the  mou 
and  a  separate  transmission  gear  on 
common  frame  which  can  be  fitted  ar 
removed  as  a  whole  from  the  chassis  : 
desired,  and,  at  the  same  time,  admits  i! 
the  separate  removal  or  opening  up  of  tl'; 
gear  box  or  engine  in  position  if  it  i 
preferred  to  do  so. 

With    regard    to    the    motor  itsel. 
designers   are   continuously   working  j 
obtain  greater  economy,  not  only  of  fn- 
but  to  oil  consumption.      Probably  evi'  ^ 
alternative  valve  position  and  gear  li> 
been  tried  as  well  as  various  types  t 
sleeve-valve  arrangement.      The  prese  t 
record  in  this  countiy  is,  however,  held  1  ( 
what  may  be  described  as  a  well-designti 
normal  type  of  motor  with  the  inlet  vab(r 
placed  over  the  exhaust.    In  the  hope  j? 
obtaining  still   better  economy,   on  tlj 
Continent  a  number  of  engineers  are  wor  <■ 
ing  at  engines  with  high  compression  an 
in  some  cases,  trying  to  use  small  moto 
of  the  pure  Diesel  type.    If  a  small  Dies  ! 
engine  could  be  made  with  a  consideral  ' 
range  of  power  and  revolutions,  it  woul 
of  course,  be  a  great  stride,  and  not  on 
most  useful  for  motor  vehicles  but  for  t 
sorts  of  other  purposes,  but  experien 
with  motors  of  this  type  ranging  over 
number  of  years  does  not  make  it  seem  ' 
all  probable  that  we  shall  have  motors  S 
this  type  fitted  to  lorries  at  an  early  dat 

It  seems  probable  that  we  shall  have  t 
possibility  of  employing  aluminium  to 
greater  extent  owing  to  the  improvemer  : 
in  its  alloys  which  are  being  made.  T 
extent    to    which    its    employment  w 
increase  will,  no  doubt,  depend  to  a  arre 
extent  on  the  price  at  which  it  will 
produced  in  comparison  with  cast  iron  a 
steel.    Counled  to  some  extent  with  t  j 
employment   of    aluminium    for  variol 
parts  of  the  loriy  wi^l  be,  it  is  though  I 
the  use  of  pneumatic  instead  of  soljl 
rubber  tyres.    The  solid  rubber  tyre  il 
only    enabled    increased    speeds    to  ■ 
obtained,  but  has  enabled  the  structure! 
tl'e  vehi'^le  to  be  made  vei'v  much  b.ffhjl 
than  would  stand  if  it  had  to  be  run  wi-jl 
out  them.  and.  if  a  pneumatic  tvrc  I 
employed,  there  is  no  doubt  that  there  :| 
parts  of  the  vehicle  at  lu-esent  nnule  | 
steel  which  would  hold  uj)  satisfactor|| 
in  a  suitable  aluminium  alloy.  I 


Contributions,  correspondence,  and  suggestions  «M 
be  welcomed,  our  desire  being  to  encouragit 
closer  association  between  our  readers  and 
selves  THE  EDITOR.  H 
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Shipping  News. 


^J.S.  Shipping  Board  Sales. 

A  settleineut  has  been  readied  by  ilie 
id.S.  Shipping*  Board  with  the  Belgini; 
iLiloyd  lioyal  (the  hrst  large  foreign  steaiu- 
!  ihip  company  to  buy  a  large  block  of  ves- 
iNels  from  the  Shipping  Board)  whereby 
'  he  original  sale  price  is  to  be  rediice<l 
iTom  1(5,500,000  dols.  to  a,  little  more 
i;han  12,000,000  dols.  In  March,  1920. 
[.he  Belgian  line  purchased  22  ships  from 
he  Government,  paying*  boom-time  prices 
"tor  them. 

!■   The  vessels  were  of  the  Lake  type  and 
'ilightly  larger  sizes,  rang-ing-  up  to  5,1011 
leadweight  tons.      As  one  of  the  ships 
sunk  on  her  way  over  to  Belgian  ports, 
md  as  there  was  a  dispute  as  to  the  accur- 
•icy  of  the  tonnage  measurement  of  the 
l  ihips,  a  controversy  has  been  on  for  sonie 
lime. 

r  The  extent  to  which  ship  values  hav.> 
I'lropped  since  the  sale  is  indicated  by  ^h^■ 
r'act  that  the  Shipping  Boai'd  is  now  sell- 
ling-  Lake  type  ships  at  7G,00'0  dols.  each. 
I'lhe  Belgians  contracted  to  pay  as  miic!i 
bis  600,000  dols.  for  the  idrnlical  vessels. 

[  The  ships  sold  to  the  Lloyd  lioyal  Beige 
i  ler — Aurora,  3,900  deadweight  tons,  f(;i' 
!;)12,95G  dols.;  Fishers  Island.  1,.%0, 
"552,600  dols.;  Lake  Chamidain.  3,115, 
'300,540  dols.;  Lake  Duane,  2,875, 
•353,500  dols.;  Lake  Felicity,  2,875, 
1*353,500  dols.  •  Lake  Forest,  2,9G0,  570,100 
ilols.;  Lake  Michigan,  2,9G0,  553,880 
Mols. ;  Lake  Port.  2,9G0,  570,160  dols.; 
'Lakeside,  2,115,  600,000  dols.;  Lake 
Wood,  2,960,  570,160  dols. ;  Lake  Worth, 
i' 5.115,  600,540  dols.;  Long  Island,  4,350 
;S52,600  dols. ;  Lynchburg,  3,909,  766,164 
I  Ms. ;  Piaua,  3,909,  766,164  dols. ;  Shel- 
'ler  Island,  4,350,  852,600  dols.;  Stateii 
[Island,  4,350,  852,600  dols.;  Nancjuit. 
fO.lOO,  1.020,000  dols.;  and  Nenshon. 
!>3,100,  1,020,000  dols. 

'i  The  original  terms  of  sale  were  20  per 
;:ent  of  the  purchase  price  within  six,  12 
•md  18  months,  then  10  per  cent  in  25. 
30.  36  and  42  months.  The  ships  were 
delivered  from  March.  1920.  on. 
!> 

^American  Shipping  Subsidy. 

(  Con.siderable  interest  has  l)een  niaiii- 
Ijfested  in  the  United  States  Merchant 
jiMarine  Bill  now  before  Congress. 
[  To  what  lengths  it  is  intended  to  go  can 
I  be  judged  from  such  proposals  as  those 
:  providing :  — 

(1)  For  the  granting-  of  differential  rail- 
^\vay  rates  so  as  to  favotir  cargoes  on  the 
j  way  to  or  from  American  ships. 
I'  (2)  Income-tax  rebates  on  the  freight 
;ipaid  by  American  shippers  and  American 
1 -ihipowners. 

i  (3)  The  doubling  of  all  tonnage  dues  on 
iall  ships,  whatever  their  flag-,  and  the 
{'application  of  the  resulting  increase  in 
j  that  revenue  exclusively  for  the  benefit  of 
American  ships,  and 

I  (4)  For  the  carrying-  of  at  least  50  per 
[cent  of  all  emigrants  to  the  United  States 
hn  American  ships. 

This  practically  means  conferring  on 
!  American  ships  a  monopoly  in  the  world's 
.^carrying  trade  with  the  United  States. 


The  Lirei pool  Courier  ever  since  the 
introduction  of  the  Bill  has  pointed  out 
that  to  concede  such  a  ]  ight  to  any  nation 
would  be  disastrous  i»  the  international 
tiade  of  the  world.  International  com- 
merce cannot  be  the  exclusive  concern  of 
any  individual  nation.  There  are  both 
the  producers  and  the  consumers  to  con- 
sider, in  other  words  the  consignors  and 
the  consignees. 

For  instance,  sucli  measures  as  jjroposed 
practically  amount  to  the  United  States, 
not  only  insisting  on  l)eiiig-  paid  for  tlieii' 
exports,  but  also  for  bringing  ihem  to 
Europe  on  their  own  terms. 

This  counti-y  cannot  stand  on  one  side 
and  watch  the  States  start  on  a  policy 
which  strikes  directly  at  the  prosperity  of 
international  commerce  and  the  commer- 
cial peace  of  the  world. 

Such  a  policy,  moreover,  would  have 
not  the  slightest  chance  of  success,  since 
practically  everything-  we  require  (except 
law  cotto'i)  is,  or  can  be  produced  witliin 
the  British  Commonwealth  of  !Niitioiis. 

That  special  privilges  are  necrssary  foi 
American  ships,  owing  to  higher  running 
costs,  has  been  exploded  hy  the  president 
of  the  International  Seamen's  Union  in 
evidence  before  the  Senate  and  House 
Committees. 

He  said  in  effect  that  American  ships 
to-dav  carry  the  smallest  crews  of  any 
veTssels  in  the  world,  on  which  account 
American  boats  weie  the  cheapest  to 
operate. 

Wages  themselves  weie  now  lower  than 
Canadian  and  Australian,  and  practically 
f>n  a  level  with  the  British. 

One,  though  of  course  not  the  only, 
explanation  of  the  American  debacle  is 
that  the  art  of  seafaring  and  all  that 
appertains  thereto  cannot  be  picked  up 
overnight. 

The  U.S.A.  have  the  money  and  have 
the  ships,  but  they  apparently  have  not 
the  men  possessing  tlie  genius  to  contiol 
all  the  world  ramifications  of  a  mercantile 
marine. 

One  thing,  however,  is  now  very 
certain.  The  United  States  Groveriiment, 
with  their  people  behind  them,  are  detei- 
mined  to  capture  the  lion's  share  of  world 
commerce. 

Liverpool  as  thte  Western  Ocean  jjoit  will 
be  the  heaviest  sufferer.  Unless  strong- 
couiiter-eii'orts  are  made — and  made 
quickly— the  livelihood  of  many  thousands 
of  Merseyside  workeis  will  be  tilclied  from 
them. 

On  straight  trading"  Britain  has  nothing 
to  fear.  The  result  of  the  passing  of  this 
Bill  by  Congress  will  be  to  end  straight 
trading.  It  will  load  the  dice  heavily  in 
America's  favour. 

In  the  face  of  this  menace  British  busi- 
ness must  sink  all  sectional  differences  and 
combine  to  meet  this  unfair  competition 
by  strong  co-operative  endeavour. 

We  must  produce  and  carry  cheaply  by 
cutting  down  all  inflated  costs,  and  by 
abandoning  the  selfish  industrial  habit  of 
each  unit  seeking  for  mere  personal  and 
temporary  advantage. 

The  industries  which  depend  on  ship- 
ping for  their  existence   must  learn  to 


function  as  industries  and  cease  to  be 
merely  warring  grounds  for  class 
factious. 

The  conditions  of  the  wai-  are  retui-ned. 
There  is  one  coninaon  enemy.  There  is 
one  common  menace. 

Combination,  goodwill,  and  the  most 
strenuous  etfort  alone  can  make  secure  the 
future  of  British  trade. 

Reduction  in  Harbour  Rates. 

It  has  been  decided  by  the  Swansea 
Harbour  Authorities  to  leduce,  from 
June  1,  tonnage  rates  on  vessels  by  a 
further  25  per  cent,  which  will  make  the 
rates  100  per  cent  above  pre-war.  For 
shipping  and  weighing  coal  the  charge 
has  been  reduced  from  lid.  to  lOd.  a  ton. 
Labour  and  dock  rates,  wharfage,  cranage 
and  other  charges  remain  the  same. 

With  regard  to  the  merging  of  the 
Swansea  Docks  into  the  Great  Western 
Railway  Co.,  which  has  been  agreed  to,  a 
letter  was  read  from  the  manager  of  the 
(t.W.  Railway  Avhich  stated  that  it  is  the 
intention  of  the  company  to  do  their 
utmost  to  work  witli  a  maximiun  of 
efficiency.  The  unified  system  of  docks 
which  will  be  foi-nied  in  South  Wales,  and 
in  all  matters  affecting  various  towns  and 
docks,  their  aim  and  object  will  be  to  hold 
the  balance  evenly  between  the  various 
interests.  The  G.W.  Railway  will  main- 
tain in  a  full  state  of  efficiency  the  tipping 
and  other  shipping  appliance  at  Swansea 
Docks. 


THE  LAW  COURTS. 


Transit  Rates  Dispute. 

The  liailwaj-  and  Canal  Commission 
have,  during  tlie  past  week,  given 
judgment  in  a  dispute  between  the  Poit 
of  Manchester  Warehouses  Ltd.  and  the 
railways  serving  the  port.  The  dispute 
lias  arisen  in  connection  with  the  differ- 
ence in  rates  charged  for  the  carriage  of 
goods  consigned  by  the  Warehouses  Ltd. 
and  those  consigned  from  the  port 
authority's  warehouse.  The  latter  rate  is 
considerably  lower  and  the  court  decided 
that  the  differentiation  was  justified. 

Mr.  Justice  Lush,  giving  the  judgment, 
said  the  applicants  were  the  owners  of  a 
large  bonded  warehouse  on  the  Traft'oid 
Park  estate,  Manchester,  and  they  sought 
an  injunction  to  prevent  the  three  rail- 
way companies  giving-  what  they  alleged 
to  be  an  undue  preference  to  the  Man- 
chester Ship  Canal  Co.,  by  charging  the 
Canal  Co.  a  much  loAver  rate  for  the  con- 
veyance of  cigarettes  and  tobacco  than  the 
late  charged  to  the  applicants. 

The  complaint  which  the  applicants 
made  was  that  when  a  large  consigui- 
iiient^ — over  two  tons  of  cigarettes — was 
recently  forwarded  from  their  warehouses 
over  the  lines  of  the  respondents  to 
London,  they  were  charged  107s.  per  ton, 
whereas  the  railway  companies  quoted  an 
exceptional  rate,  only  54s.  6d..  for  the 
conveyance  of  similar  goods  of  over  two 
tons  quantity  from  the  bonded  warehouse 
of  the  Ship  Canal  Co.  The  respondents 
admitted  that  there  was  this  difference 
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between  them,  but  they  said  that  in  the 
circumstances  it  was  justified,  and  that 
the  preference  given  to  the  Oanal  Co.  was 
not  an  undue  preference. 

It  was,  of  course,  not  necessarily  illegal 
for  a  railway  comi^any  to  give  a  preference 
or  advantag-e  to  one  trader  over  another.  It 
was  only  if  it  was  an  undue  preference 
that  it  was  illegal.  The  circumstances  on 
which  the  railway  companies  rely  were  set 
out  in  the  evidence  of  Mr.  Marshall,  the 
chief  goods  manag-er  of  the  Great  Northern 
Railway  Company,  who  stated  them  very 
clearly  and  concisely. 

He  was  asked  to  explain  how  the  differ- 
ence in  the  two  rates  came  to  exist.  He 
said  originally  there  was  in  operation  from 
Manchester  before  the  canal  was  opened  a 
town  rate  only.  On  the  opening  of  the 
canal  they  were  faced  at  once  with  the 
competition  of  Liverpool,  as  Manchester 
then  became  a  port,  and  they,  therefore, 
put  into  oi)eration  a  distinct  series  of  rates 
applicable  to  Manchester  ports  and  docks. 

In  a  large  number  of  cases  where  Liver- 
pool comijetition  did  not  affect  the  traffic 
the  existing  town  rate  was  charged,  but 
in  a  number  of  cases  where  the  Liverpool 
competition  affected  the  traffic  the  rate  was 
based  on  the  Liverpool  rate.  They  adopted 
the  Liverpool  rate  in  order  to  secure  traffic 
in  cases  where  it  was  brought  to  their 
notice  that  this  traffic  would  not  be 
brought  to  Manchester  unless  they  did  so. 
The  respondents,  therefore,  said  their 
reason  for  charging  this  lower  rate  was  in 
order  to  attract  and  secure  traffic  which 
would  gO'  to  Liverpool  unless  the  Man- 
chester port  rate  was  fixed  with  reference 
to  the  Liverpool  port  rate. 

The  applicants  did  not  attack  the  town 
rate  as  such,  but,  they  said,  the  inequality 
of  treatment  could  be  removed  without 
any  difficulty.  They  said  they  oiight  to 
be  charged  the  low  rate,  and  although 
their  premises  were  outside  the  port  they 
said  they  ought  to  be  placed  on  the  same 
footing  as  the  Canal  Co.,  whose  ware- 
house was  within  the  port.  Applicants 
piit  their  case  in  various  ways.  They 
said  their  bonded  warehouse  was  so  close 
to  the  docks  that  it  \\  :is  unfair  to  them  to 
treat  them  different  ly,  and  that  the  two 
warehouses  should  be  treated  alike.  They 
said,  further,  that  the  conditions  were  so 
similar  under  which  the  goods  were  stored 
that  it  was  impossible  to  justify  charging 
them  107s.  and  the  Canal  Co.  only  54s.  6d. 

The  witnesses  called  for  the  railway 
companies  were  closely  cross-examined  as 
to  these  objections,  and  they  gave,  in  his 
opinion,  complete  and  sufficient  answers. 
Mr.  Marshall  said  that,  after  fully  con- 
sidering the  whole,  question,  the  railway 
companies  cam©  to  the  conclusion  that  the 
only  possible  way,  and  certainly  the  only 
logical  and  practical  way,  in  which  to  deal 
with  the  problem  was  to  draw  a  sharp  line 
between  goods  on  the  Canal  C'o.'s  premises 
whicdi  liad  not  left  the  (!ontrol  of  the  port 
authority  and  goods  which  had  passed  out 
of  their  control  and  gone  into  the  posses- 
sion of  outside  authorities.  So  long  as 
goods  were  in  the  possession  of  the  Canal 
Co.  en  route  for  their  destination  they 
were  properly  subject  to  the  port  rate. 

On  the  other  hand,  in  respect  of  goods 
which  had  been  handed  over  to  third 
parties,  it  was  impossible  to  distinguish 
between  them  according  to  the  position  of 


the  warehouse,  and  charge  some  the  port 
rate  and  others  the  town  rate.  The  Canal 
Co.  were  not  rival  traders  and  competitors 
with  the  applicants.  They  were  merely 
storing  goods  which  were  in  course  of 
transit. 

The  fact  was,  in  his  oijinion,  it  was 
quite  impracticable  for  the  respondents  to 
adopt  any  other  method  than  that  which 
they  had  done. 


IRON  TRADE  AND  RAILWAY 
RATES. 

The  National  Federation  of  Iron  and 
Steel  Manufacturers  state  that  the 
reductions  recently  announced  by  the  rail- 
way companies  in  the  rates  applying-  to 
certain  raw  materials  enteiing  into  the 
manufacture  of  steel  and  iron  and  to 
certain  steel  and  iron  products  are  so 
small  as  to  render  the  practical  results 
negligible. 

They  believe  that  reductions  could  be 
made,  without  loss  to  the  companies, 
wMch  would  enable  manufacturers  to 
meet  foreign  competition  on  more  equal 
terms.  Even  if  this  were  not  possible 
they  urge  that  the  railway  comj)anies 
"should  for  a  time  be  prepared  to  share 
the  losses  of  industry  rather  than  shelter 
themselves  behind  the  privileged  position 
they  have  secured." 

The  small  amount  of  relief  given  under 
the  reductions  applying  from  May  22  to 
the  iron  and  steel  trade,  they  add,  is 
evident  from  the  following:  — 

1.  Coal,  Coke  and  Patent  Fuel.— The 
percentage  increase  in  rates  is  unaltered 
and  the  benefit  obtained  by  reduction  of 
the  flat  rate  is  but  Id.  per  ton.  This  is 
the  only  concession  accorded  to  traffic 
charged  at  base  rates  not  exceeding  4s.  3d. 
per  ton,  and  the  greater  proportion  of  the 
coal  and  coke  used  in  the  iron  and  steel 
industry  is  so  chargeable.  On  rates 
exceeding  4s.  4d.  per  ton  a  further  con- 
cession of  not  exceeding  6d.  per  ton  is 
obtained  by  the  operation  of  the  reduced 
maximum;  but  as  a  3s.  per  ton  maximum 
is  already  in  operation  at  all  the  blast 
furnaces  and  also  at  steelworks  in  several 
districts,  the  concession  is  restricted  to 
quite  a  limited  area. 

2.  Traffic  in  Class  A.  other  than  Coal 
and  Cake. — ^Dealing  with  the  traffics  in 
which  the  industry  is  interested,  such  as 
iion  ore  and  limestone,  the  percentage 
reductions  from  75  per  cent  to  50  per  cent 
only  mean  a  reduction  ranging  from  Id. 
to  7d.  per  ton,  and  give  no  help  to  traffic 
charged  on  a  base  rate  over  3s.  4d.  per 
ton. 

3.  Traffic  in  Class  B.— So  far  as  the 
items  in  which  the  iron  and  steel  industry 
are  concerned  {e.g.,  pig  iron,  scrap, 
blooms,  billets  and  ingots,  ferro-man- 
ganese)  the  concession  on  traffic  charged 
at  a  base  rate  up  to  7s.  8d.  per  ton  is 
restricted  to  the  id.  per  ton  reduction  in 
the  flat  addition,  and  since  the  average 
rate  charged  is  below  this  figure  it  repre- 
sents, in  the  majority  of  instances,  the  full 
amount  of  help  which  will  !be  derived.  On 
traffic  charged  at  a  .  base  rate  of  oyer 
7s.  9d.  there  is  a  saving  by  the  operation 
of  the  maximum  increase  of  Gs.  per  ton, 
but  it  must  not  be  overlooked  that  apart 
from  the  reduction  to  75  per  cent  plus  4d. 


flat  rate,  which  came  into  operation  qI 
January  1  last,  the  railway  companie: 
generally  speaking,  have  granted  speci; 
rates  for  regular  traffic  which  minim  ij 
the  effect  of  the  concessions  advertised. 

4.  Iron  and  Steel  in  Class  C. — Althoug 
at  first  glance  the  reduction  looks  cui 
siderable,  it  should  not  be  overlooked  tlu 
the  average  base  rate  charged  on  th 
traffic  does  not  exceed  10s.  per  ton,  and  ; 
this  figure  the  concession  obtained  is  bi 
2s.  9d.  per  ton. 

Generally  speaking,  they  point  ou 
coal  and  coke  are  available  at  collierii 
adjacent  to  the  blast  furnaces  and  ire 
and  steel  works,  and  the  pre-war  rates 
such  instances  were  anything-  up  to  Is.  t 
Is.  Gd.  per  ton.  Adding'  75  per  cent  ar 
•')d.  flat  to  these  it  will  be  seen  the  rates  a 
as  high  as  2s.  and  2s.  lid.,  an  increase  i 
about  100  per  cent.  Similar  consideratioi 
apply  in  the  case  of  limestone  and  iron  u 
drawn  from  mines  in  the  immedia 
neighbourhood,  or  imported  at  a  port  ii 
far  from  the  works. 

The  highest  railway  rates  the  indust 
can  aff'ord  to  pay  at  the  present  time,  tlu 
declare,  are  50  per  cent  over  pre-war.  Tl 
flat  rate  additions  which  so  adverse 
affect  the  short  distance  hauls  of  the  ra 
materials  which  represent  so  large 
proportion  of  the  total  traffic  should  i 
abolished  in  any  case. 


TRADE  PUBLICATIONS 

Electric  Light  Supplies. — We  ha> 
received  from  the  G.E.C.  a  co  / 
of  a  new  edition  of  their  Electr 
Ijight  Supplies  Catalogue,  in  whi . 
all  prices  have  been  revised  i 
present-day  level.  This  comprehen-^i j 
list  is  replete  with  illustrated  description k 
with  dimensions,  weights  and  prices  i 
distribution  boards,  cutout  bf)ards,  brans 
switches,  "  H.  &  H."  snap  switches,  \\\ 
plugs,  ceiling  roses,  lampholders,  flash' k 
etc.,  in  great  variety  suitable  for  all  ics 
ditions  of  seiTice.  It  should  prove  inva]  k 
able  to  electrical  engineers,  contracTtis 
and  ironmongers,  and  copies  can  i 
obtained  on  application  at  Magnet  Hou  || 
Kingsway,  or  from  any  of  the  compaip|- 
numerous  branches.  .  [ 


MARINE  ENGINE  DESIGN. 

(Continued  from  page  22.) 
have  to  be  screwed  to  buUvheads,  as  t  & 
allows  for  the  return  of  a  faulty  fitt  ii  | 
and  the  installation  of  a  new  one  witlift 
trouble.  Flanges  for  pipes  are  drilled  3 
jig,  but  a  sjjecial  standard  had  to  be  ina  i, 
as  there  was  nothing  in  existence  as  a  gni  i, 
and  shaft  couplings  ^e  bored  and  slotil 
to  gauge  and  drilled  to  jig.  AH  propclljl 
and  tail  shafts  are  made  to  gauge.  He| 
again,  the  Institution  had  to  make  its  o* 
standard.  In  fact,  wlierever  tliere  is  a:« 
thing  to  be  gained  by  so  doing,  a  jig  or  gaiS 
is  used,  and  wherever  the  Britisli  Enginecrk 
Standards  Association  have  issued  a  sp« 
fication  it  is  used,  though  it  is  very  m 
appointing  to  note  the  ignorance  and  a]ia"y 
shown  toAxards  this  question  of  stanila4* 
by  the  ordinary  enginec-ring  firms,  especis^ 
large  firms  with  an  old-established  busirft 
and  a  big  reputation. 
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t  HYDRAULIC  PUMPING  PLANT. 

176,532. — J.  S.  BiNNiE,  St.  Leonards,  Kilmacolm, 
,  Renfrewshire. — December  14,  1920. — A  portable 
hydraulic  pumping-plant  comprises  an  hydraulic 
pump  and  hydraulic  turbine  mounted  on  a  com- 
mon support  with  their  coupled  shafts  in  align- 
ment. A  centrifugal  or  other  rotary  pump  h  and 
an  inward-flow  turbine  a  are  mounted  on  a  base- 
"  plate  c,  the  shafts  a^.  b^,  being  connected  by  a 
coupling  j,  j^,  preferably  of  the  flexible  type. 
The  turbine  water  supply  from  any  prime  mover 
and  a  pump  or  a  natural  head  of  water  enters  by 
an  inlet  pipe  /  and  passes  through  a  plug-cock  p 

•  and  pipe  I  away  to  a  closed  circulating  system 
or  to  waste  or  by  a  bye-pass  pipe  /i  to  the  inlet  n 
of  the  pump  b.    The  handle      of  the  plug  cock  f 

•  may  be  adjusted  to    pass    the    water  from  the 


turbine  wholly  through  the  pipe  I  or  the  pipe  Z^,  or 
,'  partly  through  each.    Water  thus  passed  through 
I  the  pipe  ?i  may  be  used  in  priming  the  pump.  In 
|,a  modified  form  a  cylindrical  cover  bolted  to  the 
:*ends  of  the  turbine  and  pump  casings    may  be 
provided  to  enclose  completely  the  coupled  shafts, 
and  in  a  further  modification  where  such  a  cover 
is  provided  the    separate    base-plate    c    may  be 
dispensed  with,  the  cover  acting  as  a  base-plate. 
I  Eye  bolts  on  these  covers  are  provided  for  lifting 
'  the  complete  plant.    A  water-tight  door  may  be 
provided  in  the  casing  to  provide  access  to  the 
coupling,  etc.    The  liquid  used  in  the  closed  cir- 
j-culating  system  for  driving  the  turbine  may  be 
[  water,  oil,  or  the  like.    In  salvage  operations  the 
'driving-liquid  may  be  sea-water. 

SCREW  PROPELLORS. 

176,568. — E.  DuEBR,  Bella  Vista,  Langham  Road, 
iBowdon,  Cheshire. — December  31,  1920. — In  a  vari- 
■  able  pitch  propeller  each  blade  has  a  bevel- wheel 
I  at  its  root  which  gears  with  two  bevel-wheels 
i'keyed  to  a  rod  with  right  and  left-hand 
Ispiral  keyways,  pitch  alteration  being  effected 
I  by  longditudinal  movement  of  the  rod.  The  boss 
,  is  in  three  parts,  a  forward  portion  <i  attached  to 
'.  the  hollow  driving-shaft  ft,  a  middle  portion  c 
hwrewed  to  a  and  carrying  the  blades,  and  a  tail- 


i  piece  e  screwed  to  the  part  c.  A  central  solid 
;  rod  /  turns  with  the  power  shaft  by  reason  of  its 
I  connection  through  a  cross-head  m  with  rods  o 
;pa68ing  through  the  collar  k.  The  rods  o  are 
I  attached  to  a  collar  r\  which  can  be  slidden  on  the 
;  «haft  b  The  rod  /  has  right  and  left-hand  spiral 
■  **yways  g  to  which  are  keyed  bevel-wheels  h,  i. 
I  I  he  latter  engage  a  bevel- wheel  screwed  and 
I  pinned  to  the  shank  of  each  blade  d.  The  blade 
shank  is  supported  in  the  boss  on  both  sides  of  the 
I  bevel-wheel  j 

1 


PUMPS,  ETC. 

176,067.— W.  J.  RusDELL,  6,  Bath  Road, 
Wolverliampton. — November  16,  1920. — A  method 
of  transforming  the  uniform  rotary  motion  of  a 
shaft,  etc.,  into  uniform  rectilinear  motion  of  a 
liquid,  or  vice  versa,  consists  in  transmitting  the 
motion  through  reciprocating  pistons,  etc.,  operat- 
ing in  series  and  each  in  turn  performing  a  power 
stroke  of  which  a  substantial  portion  occurs  at  a 
uniform  velocity.  In  one  form,  the  pistons  2a, 
2b  are  actuated  by  cams  9a,  9b  shaped  to  give 
uniform  speed  to  the  pistons  during  the  delivery 
stroke.  The  liquid  enters  at  1  and  passes 
through  the  valves  in  the  piston  2a  during  the 
upstroke  and  is  forced  by  this  piston  during  its 
downstroke  through  the  valves  in  the  piston  26. 
The  piston  2b  during  its  upstroke  "  forces  the 
liquid  through  the  delivery  5.  The  periods  of 
uniform  speed  of  the  pistons  may  overlap,  and  the 
valves  may  operate  during  such  overlapping 
period.  In  another  form,  three  pistons  are 
arranged  in  series.    The  valves  may  be  arranged 
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FIG. 15. 


in  a  wall  of  the  pump  instead  of  in  the  pistons. 
The  pistons  may  be  arranged  coaxially  in  the 
cylinder,  the  rod  of  one  piston  passing  through 
the  rod  of  the  other.  Two  pistons  may  be 
actuated  by  a  single  cam  acting  through  levers 
pivoted  to  the  piston  rods,  and  may  be  returned 
by  cams  or  by  springs  10a,  10&,  or  by  liquid 
pressure  acting  on  the  ends  of  the  piston  tailrods. 
The  returning  spring  may  move  the  fulcrum  of  a 
lever,  tlie  two  ends  of  which  engage  tlie  tail-rods 
of  the  pistons,  so  that  part  of  the  power  stroke 
of  one  piston  assists  the  return  of  the  other.  The 
cams  may  actuate  the  pistons  through  levers  hav- 
ing an  adjustable  fulcrum  for  the  purpose  of 
varying  the  delivery.  The  pistons  may  be 
replaced  by  valved  diaphragms  or  by  valved 
members  39a.  396  resting  on  pneumatic  rings  2a, 
26.  The  cams  may  be  enclosed  in  an  oil  casing 
having  a  removable  cover.  The  invention  is 
applicable  to  hydraulic  motors  by  supplying  a 
uniform  flow  of  pressure  liquid.  The  stroke  may 
be  varied  by  inserting  between  the  cam  and  the 
pump-rod  a  lever  with  an  adjustable  fulcrum. 

CONVEYOR  CHAINS,  ETC. 

176,775. — WiLMOT  Engineering  Co.,  8,  Broad 
Street,  Hazleton,  Pennsylvania,  U.S.A. — February 
21,  1922. — Chains  for  coal-handling  machines,  etc., 
comprise  alternate  single  links  1  and  double  links 
2  having  thickened  ends  so  that  the  width  of  the 
chain  may  be  decreased  by  sliding  the  links  1 
within  the  links  2  from  the  position  shown  in 


Fig.  1  to  that  shown  in  Fig.  3,  the  links  being 
connected  together  by  pintles  8,  Fig.  5,  adapted  to 
be  passed  through  slots  in  them  when  collapsed 
h&  shown  in  Fig.  3,  and  the  pintles  having  angular 
members  10  which  are  lodged  in  the  said  slots  to 
prevent  the  pintles  from  rotating.  To  assemble 
the  chain,  the  pintles  are  passed  into  the  collapsed 
links  and  are  then  turned  through  a  right-angle 
and  then  the  links  1  are  drawn  apart  to  expand 
the  links  2.  To  take  up  wear  in  the  chain, 
washers  20    shaped,    as    shovm    in    Fig.    8,  are 
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inserted  between  the  heads  9  of  the  pintles  and  the 
link-plates  as  shown  in  Fig.  6.  The  pintles  may 
be  extended  axially,  as  shown  at  15,  Fig.  9,  to 
engage  in  notches  in  the  flanges  of  driving- 
pulleys.  In  a  modification,  the  central  cylindrical 
parts  of  the  pintles  are  made  too  short  to  permit 
their  necessary  turning  movement  when  being 
inserted  into  links  arranged  as  shown  in  Fig.  3. 
In  this  case,  the  width  of  the  links  must  be 
further  reduced  by  turning  the  links  1  into  the 
position  shown  in  Fig.  11  so  that  only  their  thin 
central  webs  come  between  the  plates  of  the 
links  2.  The  heads  9  of  the  pintles  may  be  lodged 
in  recesses  26  in  the  plates  2  as  shown  in  Fig.  13. 

FOUNDRY  PATTERN  PLATES. 

176.300.— G.  E.  Roberts,  Rosedale,  Earlsdon 
Avenue,  and  J.  E.  Bates,  79,  Ransom  Road,  both 
in  Coventry. — October  25,  1920. — A  frame,  in  which 

a    pattern    plate    is    to    be    cast,    is    made  by 


bending  T  or  angle-iron  9  and  brazing  and  rivet- 
ing the  end,  preferably  where  one  of  the  lugs  10 
is  required  so'  that  it  can  be  brazed  at  the  same 

t  ime.      A  second  log  10  is  brazed  and  riveted  to  frame. 

STEAM  GENERATORS. 

176,402.— T.  Bramwell,  75,  Higher  Swan  Lane, 
Bolton. — September  4,  1920. — A  gas-tight  joint 
between  the  bottom  of  a  boiler  and  the  blow-down 
chamber  is  formed  by  two  longitudinal  plate-s  n 
pressed  against  the  boiler  shell  by  weighted  levers 


A  and  a  rear  transverse  plate  o  freely  supported 
upon  the  longitudinal  plates.  The  transverse 
plate  rests  upon  projections  ;r  on  the  longitudinal 
plates.  Packing  s  is  placed  in  grooves  in  the 
top  of  the  plat^.  The  weights  h*  on  the  levers 
may  be  replaced  by  springs. 
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PETER  BROTHERHOOD  LTD.,  PETERBOROUGH 
Water  Cooling  Towers  of  all  Types. 

TEMPERATURES  GUARANTEED  UNDER  ANY 

VARIATION  OF  ATMOSPHERIC  CONDITIONS 

SOME  RECENT  ORDERS :— 
Stalybridge  Joint  Boat  d  CJf/^f/J)  300,000  gals,  per  hr 
Ingham's  Thornhill  Collieries^ 
West  Bromwich  Corporation. 
Ashton'Under'Lyne  Corporation, 
St.  Anne's  Corporation. 


Address  all  Communica' ions  te  :— 


PETER  BROTHERHOOD  Ltd.,  Mansfield  Chambers,  St.  Ann's  Sq.,  MANCHESTEFI 


A  Boon  to  Shareholders. 


Highest  and  Lowest  Mill  Share  Prices  for  1921,  in  handy 
book  form,  with  information  re  Capital,  Spindleage,  etc. 

A.  WARWICK,  15.  MAWDSLEY  STREET,  BOLTON. 

t  ree  on  Application.  lELEPHONE:  705  &  7'24. 

Business  in  Textiles,  Railways,  etc. 
In  touch  with  London  and  Provincial  Exchanges. 


^ELECTRICAL  CONDUITS  Ltd 

Birch  Street,  WALSALL. 

CONDUITSTl'ITTINGS, 
ACCESSORIES.  SWITCHGEAR, 
CABLE,  TOOLS. 


Also  at  London,  Glasgow,  Bristol,  Wolverhampto 


WOODITE 

THE  BEST  MATERIAL  FOR 

GAUGE  GLASS  RINGS 
and  STEAM  PACKINGS 

IN  ALL  SIZES  AND  SECTIONS 

For  Valves,  Joint  Rings,  Pump 
Cups,  Ram  Rings,  Packing  Rings. 


•  EXTINGUISH  A  FIRE  IN  ITS  INITIAL  STEP 
i    AND  AVOID  HEAVY  LOSS. 


Fire 

Siebe  Gorman  Smoke  Helmets 

malce  operations  possible  at  the  source  of  the  f 
despite  heavy  smoke. 


Dittricl  Office 


WEBB  &  HATCH,  Farton  House, 
66,  Ceansgate,  MANCHESTER. 


Price  List  and  full  particulars  on  application  to 

WOODITE  COMPANY,  Mitctiam  Common,  SURREY. 


HALL'S 

^L.H.C. BRAND) 
ft,,  COncEMTRATED 

%WERPAINIS 

L-HALL  £  C5 


MILL  MANAGERS— Reduce  your  Painting  Coii 
by  using  odd  labour  and  purchasing  yC 
materials  direct  from  the  factory. 

Red  Oxide  for  Mill  Repairs, 
Brunswick  Green,  Light  • 
Stone,  &  Genuine  White  Lead 

Sanitary  Distemper  and  Water  Paints 
for  Mills.  Offices,  or  Homes. 


Send  for  Free  Shade  Card,  Lists,  &c.— 
L.  HALL  &  CO.,  DARWEI 


FEED-WATER   PURIFIER   AND  HEATER 

Prevents  Scale 

WITHOUT  CHEMICALS. 


The  United  States  Metallic  Packing  Co.,  Ltd., 

SOHO  WORKS,  ALLERTON  ROAD,  BRADFORD. 


Telegrwvi:  "METALLIC.  BRADFORD." 


Teleohrnes:   4705  .  4706. 
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Idle  Talk. 


W  HENEVER  it  is  jjioposecl  that  hours  oi  labour  per  week  sliould  be  reduced  it  is 
^Ivamed  as  one  argument  that  no  diminution  in  output  will  result.  The  later  hours 
||  a  long  working  day  are  said  to  be  much  less  productive  owing  to  the  growing 
l.tigue  of  the  worker  inducing  slackness,  and  that  during'  these  hours  the  loss  of 
I  itchful  energy  makes  the  worker  prone  to  accident.  We  do  not  urge  longer  hours 
!  work.  In  our  opinion,  the  long  hour  week  should  be  a  thing  of  the  past,  but  it 
ns,  m  certain  industries,  been  arrived  at  much  too  quickly.  There  should  have 
j  :en  graduated  steps,  particularly  during  the  past  few  years  which  industrially  have 
-"•en  difficult,  tiying,  and  almost  unprecedented  in  the  problems  of  reconstruction 
■esented. 

Therefore,  our  objection  is  not  to  the  reduction  in  the  period  of  the  working 
°}ek,  but  rather  to  that  reduction  in  effort  which  apparently  accompanies  it.  The 
.gunient  of  the  shorter  working  week  being  made  productively  as  useful  must  g-o  by 
se  board.      It  was  a  statement  based  on  no  known  fact,  and  was  in  that  sense  so 
_iich  idle  talk.    Instead  of  increased  production  per  working  hour  it  has  recently 
ben  very  definitely  proved  in  a;  kindred  industry  that  the  operatives  are  producing 
hs  per  hour  than  they  were  when  the  53-hour  week  was  in  vogue.     To  what  can 
is  be  due?    It  has  been  suggested  that  comparatively  high  wages  has  had  some- 
ing  to  do  with  the  diminution.    Psychologically,  we  are  curious  entities,  and  it 
ay  be  that  when  some  of  us  reach  a  certain  standard  of  attainment  we  do  not 
I'lrsue  ambition  any  further.    Economically,  this  is  not  a  sound  policy,  and  at  the 
I  esent  time  it  is  mitigating  against  our  return  to  normal  conditions. 

As  the  cost  of  living-*  falls,  and  as  wages  fall  with  it,  we  may  look  for  more  effort 
order  to  still  at  the  lower  rate  maintain  that  degree  of  earning  which  is  now 
pjoyed.     Surely  we  cannot  say  that  deterioration  has  set  in  during  the  war,  and 

Il^at  workers  to-day  are  incapable  of  maintaining  the  same  rate  of  output  per  hour 
in  1914?  Anyhow,  personally,  we  do  not  believe  that  that  is  the  case. 
A  further  interesting  feature  of  the  records  referred  to'  above  lies  in  the  fact 
!  lat,  although  the  hours  are  shorter  and  fatigue,  therefore,  minimised,  there  has 
1  ien  no  diminution  in  the  number  of  accidents.  May  it  not  be  that  we  have  not  vet 
f covered  from  the  fatigues  to  mind  and  body  occasioned  by  the  war?  This  isi  the 
iost  generous  thought,  and  the  phase  may  even  now  be  passing. 
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IHE  FOUNDRY  £«  J[3irO)I 

li  •  

'|iE  International  Foundry  Exhibition 
'jlich  will  open  in  Birmingham  in  a  few 
Ijj's'  time  is  an  event  of  the  greatest 
'i  )ortance,  not  onlv  to  foun  drvmen,  but 
J;eveiyone  associated  in  any  way  with 
'[  engineering  industry.  "  Many  im- 
[■tant  trade  exhibitions  have  been  held 
London  and  the  provinces  during  the 
ll't  year  and  many  more  are  in  prospect, 
J'h  as  the  Textile  Machinery  Exhibi- 
U  to  be  held  in  Manchester  in  October, 
^:  ich  will  serve  one  of  the  most  important 
jjJartments  of  the  engineering  industry, 
j;  the  foundry  trade  exhibition  'is 
I  [que  in  that  it  is  the  first  of  the  kind 
/be  held  in  Britain  and  that  it  is  indica- 
,e  of  the  progress  spirit  that  now  pei- 
.ates  throughout  the  foundry  trade, 
i  der  one  roof  will  be  sliown  the  most 
j;emous  machines  and  devices  to  facili- 
'je  the  production  of  castings,  and  even 
I 


those  who  flatter  themselves  that  they 
keep  well  abreast  of  developments  will  be 
somewhat  bewildered  by  the  variety  of 
the  exhibits. 

The  exhibition  will  give  engineers  an 
opportunity  of  comparing-  work  made 
from  synthetic,  cast  iron,  malleable  iron, 
steel  and  ordinary  grey  iron,  and  the 
fouiidryman  will  learn  what  progress  is 
being  made  in  America  and  elsewhere. 
Much  interest,  for  instance,  will  attach  to 
electric  furnace  exhibits.  It  is  to  be 
hoped  that  many  jobbing  foundrymen 
will  visit  the  exhibition,  and  also  that 
many  working  moulders  will  be  there 
because,  despite  the  great  advances  that 
have  been  made  since  1914,  there  still 
remains  a  lot  to  be  done.  The  chemist's 
value  is  recognised,  but  his  position  in  the 
foundry  is  not  yet  firmly  established. 
Even  when  proper  attention  is  given  to 
melting'  and  mixtures,  and  when  the 
nioulding  machine  is  used  for  quantity 
jobs,  heavy  loss  is  incurred  by  the  use  of 


obsolete  conveying  machinerj'  and  'bad 
lay-out. 

It  is  distinctly  unfortunate  that  this 
exhibition  is  taking  place  during  a  period 
of  industrial  chaos.  Every  effort  should 
be  made  by  all  who  are  interested  in  cast- 
ings to  ensure  its  success.  It  will  be  the 
precursor  of  others  only  if  it  is  a  success, 
and  periodical  industrial  exhibitions  give 
a  splendid  opportunity  of  gauging  pro- 
gress. Further,  we  shall  see  at  Birming- 
liani  if  tlif  American  fouiidiyman  is  as 
superior  to  the  British  as  is  sometimes 
claimed.  The  foundry  has  lagged  between 
other  engineering  departments  in 
America,  Germany  and  France  just  as  it 
has  done  here. 

Labour-saving-  contrivances  are  of  great 
importance,  but  they  are  not  everything-, 
of  course.  Foundry  labour  was  not  always 
the  best,  but  it  is  steadily  improving. 
Every  technical  school  should  have  a 
foundry  in  which  the  non-ferrous  metals 
at  leas^  can  be  cast. 
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MOTOR  VEHICLES  IN 
AUSTRALASIA. 

Thai  tlie  jwices  of  American  motoi  cars 
weie  j^ning  to  advance  in  the  near  future 
was  the  opinion  ventured  by  a  special 
representative  of  the  General  Motors  Cor- 
poiation,  New  York,  when  he  reached 
Sydney,  last  month.  He  added  that 
the  motor  firms  could  not  continue  to 
carry  on  at  the  present  abnormally  low 
rates.  The  only  thing  that  could  stop  a 
rise  was  the  creation  of  a  big-  volume  of 
business,  but  it  was  doubtful,  in  his 
opinion,  wliethei  that  could  be  brought 
about. 

Tlie  railway  authorities  in  Victoria, 
accoidiiig  1(1  1 ,  aie  about  to  intioduce 

a  Jail  nioioi  cai  on  an  outback  line.. 
The  object  is  to  develop'  trafhci, 
while  at  the  same  time  economising 
in  operating  costs.  The  new  car  is  a 
petrol-driven  5-ton  motor  lorry,  the 
chassis  of  which  was  built  by  the  A.E.C. 
Co.  The  railway  department  stiipped  off 
the  wheels  and  steering  gear,  extended  the 
chassis  frame  to  a  total  width  of  6  ft. 
10  in.,  and  placed  on  it  a  car  with  seat- 
ing accommodation  for  -i'?  iicis(/ns.  A 
tiailer  for  the  cai'  has  been  constructed 
a,t  the  railway  Movksluiiis  and  will  seat 
an  additional  12  persons,  while  space  is 
piovided  for  two  tons  of  freiglit.  A 
maximum  speed  of  2'>  miles  per  houi  is 
beiuig'  catered  for.  If  I  he  initial  car  is  a 
success  others  will  be  placed  on  the  run. 
A  feature  of  the  service  is  that  adjustable 
steps  are  provided  so  that  passengers  may 
be  picked  up  oi  set  down  at  level 
crossings. 

A  company  is  being-  formed  with  the 
object  of  establishing-  a  factory  in  Mel- 
bourne for  the  manufacture  of  the  new 
fovir-cylinder  Eco,  which  has  been 
specially  designed  to  meet  local  condi- 
tions. It  is  intended  to  estalilish  a  ]ilaMi 
for  the  manufacture  of  all  parts  in  Aus- 
tralia, except  the  power  plant,  transmis- 
sion and  axles.  It  is  hoped  latei  to  place 
motor  loiries  and  vans  on  the  market 
complete  with  all  the  special  features  of 
the  Eco  car.  This  c-ar  during-  the  lecent 
tests  with  fuels  other  than  petrol  made  a 
non-stop  run  of  3G  miles  using-  a  com- 
pounded fuel  called  Austrol,  which  is  50 
pel-  cent  power  alcohol  and  50  jier  cent 
benzol,  shale  spirit  and  gum  distillate. 

The  registration  of  new  motor  vehicles 
in  Victoria  in  March  const  it  ulcd  a  l  ecord 
for  the  state.  A  total  of  957  machines 
were  entered,  including  GG7  touring  cars, 
242  cycles,  and  48  commercial  vehicles. 

The  vahie  of  motor  traction  as  com- 
liared  with  horse  drawn  vfhicles  is  be'iig- 
increasingly  realised  in  the  rural  dis- 
tricts, with  the  result  tliat  motoi-  vans  and 
lorries  aje  being  more  largely  emi]  love  1  by 
country  store  keepers,  butter  factories, 
fruit  growers  and  others. 

F(  i'  the  fruit  grower  it  is  essential  that 
the  fruit  for  export  should  be  handled  as 
little  as  possible  when  being  conveyed  to 
the  wharf,  and,  therefore,  it  is  proposed 
in  Noi-thern  Tasmania  to  form  a  syndi- 
cate to  place  a  number  of  5-ton  motor 
lorrieis  on  the  road  for  next  seastm's  fruit 
trade.  It  is  considercMl  that  a  great  sav- 
ing will  be  effected  in  handling-,  as  the 
fruit  can  be  placed  in  one  handl  ing  either 
on  the  raihvay  oi-  r)n  an  oveiseas  boat  at 
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Launceiston  or  the  nearby  wharf  at 
Beauty  Point. 

The  operation  of  a  fast  electric  train 
service  from  Melbourne  to  the  outer 
suburbs  is  inducing-  syndicates  to  establish 
motor  services  between  the  nearest  station 
and  the  more  remote  settlements  which  are 
not  seized  by  a  railway.  With  this  object 
in  view  a  motoi-  tiust  is  being-  formed  in 
Melbourne  to  operate  a  fast  service  to  the 
south-east  of  the  cit}'.  Subscri])tion  lists 
have  been  opened  and  a  fair  sum  already 
obtained. 

A  peculiarity  in  Sydney  is  that  taxi- 
tate  are  the  only  form  of  petrol  traction 
which  has  not  been  able  to  hold  its  own 
against  the  horse.  On  Decembei-  last 
there  were  only  409  taxis  plying  for  hire 
in  the  city,  as  against  415  at  the  end  of 
the  preceding  year.  On  the  other  hand, 
the  motor  'bus  has  almost  entirely  sup- 
planted the  cumbrous  horse  vehicle. 
There  are  180  motor  'buses  plying"  in 
Sydney. 

A  new  vehicle  for  hire,  which  has  made 
its  apperance  in  Duncdin  (N.Z.).  takes  the 
form  of  a  motor  (-y(-lc  v\-ith  a  hig'h,  square 
saloon  body  in  place  of  the  usual  sidecar. 
The  body  seats  two,  and  is  equipped  with 
luggage  grid  on  the  roof  and  box  carrier 
at  the  rear. 

BRITISH  MANUFACTURES  IN 
CANADA. 

Thk  p]-oximity  of  the  United  States 
makes  it  very  dithcult  for  British  engi- 
neering firms  to  get  a  footing  in  Canada. 
Some  business  men  return  from  a  visit 
to  the  Dominion  feeling  that  it  is,  in  a 
business  sense,  becoming  moie  and  more 
Americanised.  It  is  not  because  the 
Canadian  prefers  American  goods,  but 
simply  tliat  it  is  more  convenient  to  have 
them. 

^Icaii  while,  xVmerican  manufacturers 
all'  Iniililing  branch  factories  in  Canada, 
and  the  C.P.R.  issued  a  pamphlet  some 
time  ago,  "  Agricultuial  and  Industrial 
Progicss  in  Canada,"  which  stated  con- 
(-i^'ly  _\ft  comjirehensively  the  advantages 
Canada  offered  to  United  States  manufac- 
tureis  for  the  location  of  such  bi-anch 
fa(-1ories. 

A  Canadian  commercial  journal  com- 
niciitiiii^  on  the  above  urges  British 
(-apitalists  not  to  leave  the  field  open  to 
Ameri(-ans.  and  quotes  the  following  state- 
ment of  Sir  Peter  Itylands,  ex-president 
of  the  Federation  of  liritish  Industries  : 
"  Manufacturers  in  Great  Britain  can  also 
help  .  .  .  by  investing  capital  in 
Canada.  In  Toronto  in  1919  there  were 
21  American  branch  factories  opened  as 
against  one  British  .  .  .  Difficult 
though  it  may  be  at  the  present  nujineut 
tor  industrialists  in  the  United  Kingdom 
to  find  the  (-a])ilal  necessary  for  opening 
up  works  in  Canada,  it  should  not  be  lost 
sight  of  tliat  the  chani-e  of  securing  a  share 
foi-  the  Ignited  Kingdom  in  the  great  in- 
dustiial  future  of  Canada  wliicli  exists  to- 
day may  be  gone  to-morrow." 

Canada  has  to  offer  a  large  and  growing 
market  for  all  kinds  of  manu-f'actured 
goods.  Her  facilities  for  export  to  foreign 
niaikcts  arc  uin'X(-elled.  Her  resoui-ces  in 
almost  all  kinds  of  raw  mateiial — raw 
material  whi(di  Great  Britain  has  to 
import — are  incomparable.  Her  supply 
of  electric  power  is  abundant  and  lela- 
tively   cheap.       In    short,   slic    offers  a 
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singularly    attractive  field 
manufacturers  wishful  to 
the  difficulties  of  the  future.  An 
least   among   the   difficulties  whn-h 
confront  the  British  manufacturer  in 
future  is  that  of  the  greatly  altered  r 
five  position,  both  political  and  econoi 
of  Europe  as  a  result  of  the  desolation 
devastation   of  war.      Countries  whh 
either  politically,  financially,  influst 
or   c-ommercially   were    formerlj'  almst 
tributary  to  Europe,  have  increased 
uiously  in  wealth  and  infiuence. 

Alike  for  skill  in  manufacture  andfei 
excellence  of  workmairship,  the  BiiLsh 
numutacturer  is  unsur])assed.  That  -ill 
and  excellence,  together  with  Bri|,sh 
capital,  are  in  request  in  Canada  for  he 
development  of  its  rich  heritage. 

Doubtless  manufacturers  would  ])i 
to  make  the  goods  here  and  export 
to  Canada,  but  we  have  to  face  the 
fact  that  industrialists  from  the  Lii 
States  are  locating  branch  factorie 
Canada,  and  in  many  ca.ses  Ave  shall 
to  do  likewise. 

A  Consular  report  from  Winnipeg- 
very    eiu-ouraging   to    British  mamftC' 
turers,  asserting-,  for  instance,  thai  \e%- 
pite  the  proximity  of  the  United  S 
and  the  suitability  of  its  iron  and 
products   to   the   Canadian  market. 
United   Kingdom   could  secure  a  1; 
share  of  the  trade  if  more  attention 
given  to  exporters'  reciuirements.  It 
be  recollected  that  a  British  firm,  in 
petition   with   American  manufactuirs 
recently    secured    contracts    valued  at 
500,00(hlols.  for  automatic  telephoned 
ment.    In  other  and  heavier  engine( 
lines.    United    Kingdom  manufac-t 
are   forging  ahead   in   Western  Cai 
British-built     semi-Diesel  engines 
Tuoderate  size  for  lighting'  plants  in  ( 
try  districts  and  small  stationai>-  en 
for  use  on  farms  are  likely  to  find 
in  the  near  future. 
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PETROL  PIER  AT  BOMBilf. 
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The  petrol  pier  at  the  northern  ci 
Bombay  harbour  has  been  brought 
service.  A  petrol  steamer  was  moor 
it  and  her  cargo  was  successfully  pn 
along  the  pipe  line  to  the  tanks  at  Sm 
It  is  expected  that  a  cheapening  of  ] 
will  result  fronr  the  opening-  of  the 
The  newspapers  point  out  the  great 
culties  wliicli  were  met  with  in  exec 
the  work,  whi(dr  accouirts  for  the  dej 
completion.  The  pierhead  is  410 
leirgth  and  will  be  extended  durin 
next  fair  season  to  570  ft.  in  oi  t 
accommodate  any  oil  vessels  visit  in 
port.  The  approacli  channel  will  a 
dredged  further  so  as  to  allow  v 
drawing  28  ft.  to  reach  the  berth  a 
time  in  the  year.  The  ])ierhead 
nected  with  the  mainland  by  an  opt-nworli 
pier  of  reinforced  conci-ete  more  man 
2,000  ft.  in  length,  and  then  by  a  Ifiii 
bankment  10  ft.  wide  at  the  top  and  i 
9,000  ft,  long  running  over  mangrox 
mud  swamps  and  carrying  a  narrow 
line  ovei-  whicdi  light  motor  trolley 
'I'wo  iii))fs,  one  Sin.  for  ])etiol  ani 
otiier  10  in.  for  kerosene,  lun  fio 
pieihead  to  the  oil  comnanv's 
nearly  five  miles  distant.  It  is  hop'  ' 
lieuter,  that  tankers  will  be  abb 
the  ]iiei-  at  practic-ally  all  season- 
vcar. 
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Belt  Tension  Jockey  Pulleys. 


I  this  ai'tifle  the  writer  will  endeavoui 
I  explain  as  briefly  and  simply  as  pos- 
[le  a  few  of  the  advantages  and  details 
'  the  design  of  belt  tension  jockey 
'leys. 

Iviany  a  time  has  a  machine  shop  been 
j,d    out     with    little    or    no  thought 
ached  to  the  fixing  of  motor  or  driving 


FkW.   1    AND  2. 

jiits,  realising  on  completion  of  the 
(ichine  layout  that  the  n:  )tor,  etc.,  will 
ve  to  be  cramped  into  a  small  and  tight 
Irner,  which  would  render  a  short  drive 
ijvitable.  Under  ordinai'y  circum- 
jmces,  this  would  ultimately  lead  to 
l^sat  trouble,  for  should  any  excessive 
l.id  be  put  on  the  shafting  Fig.  1  and 
[g".  2,  conveyer  Fig.  -'i,  or  boiiiig  mill 
[g.  4,  the  belt  would  fail  by  slipping^  as 
i'5  motor  is  able  to  take  a  certain  percen- 
|t?e  overload,  and  would  run  on,  but  the 
1-lt,  unable  to  withstand  the  tension  with 
*ly  small  area  in  contact  with  piilleys, 
jps  and  finally  falls  oif. 
!  The  chief  cause  of  this  failure  is 
1  parent ;  it  is  because  there  is  not  suffi- 
^!nt  area  of  belt  in  contact  with  the 
I  Iley,  making-  the  friction  between 
«lley  and  belt  insufficient  to  meet  the 
idden  and  excessive  Dreesure  due  to  over- 
i  id.  One  of  the  best  means  wdiereby  we 
111  eliminate  belt  slip  on  short  drives  is 
1^  using  weighted  jockey  pulleys,  which 
|b  adaptable  in  many  ways.  Fig.  1  will 
\  ve  the  reader  a  clear  idea  of  how  this 
:  pe  of  pulley  alters  considerably  the  dis- 
I  vantages  of  a  short  drive,  in  fact 
(iking  the  short  drive  employing  these 
alleys  preferable  to  long  or  medium 
I  ives,  owing  to  less  space  being  required, 
[creased  area  of  belt  contacl,  tension 
fils  for  motors  being  uuikm  (■-s:n  v,  as  the 
illey  automatically  puts  Hie  belt  under 
■  correct  tension.  Also  the  complete 
ntnvance  is  simple  and  inexpensive  to 
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By  W.  G.  P. 

make,  and,  as  well  as  being  light,  it  is 
economical,  as  it  needs  practically  no 
attention  f'loni  greaser  or  motor  atten- 
dant. There  are,  however,  several  lead- 
ing power  engineering  firms  who  make 
these  pulleys  to  their  own  standards,  but 
there  is  no  reason  why  firms  suitably 
equipped  should  not  make  their  own, 
should  they  require  them. 

In  Fig.  1  the  two  examples  of  short 
drives  clearly  show  the  belt  in  contact, 
and  it  can  be  seen  that  the  motor  pulley 
would  have  to  be  of  fairly  large  diameter 
to  allow  plenty  of  area  in  contact ;  biit 
wait,  let  us  apply  our  jockey  pulleys  F 
and  G.  We  then  observe  that  practically 
all  the  motor  pulley  A  is  in  contact  with 
the  belt  B,  and  pulley  0  is  in  better  con- 
tact, hence  a  more  efficient  diive ;  but 
there  are  many  other  advantages.  It  can 
be  seen  from  the  drawing  that  the  tension 
ill  belt  is  tak'eii  up  by  the  weights  D  and 
E,  which  act  as  compensating  gear  to  take 
up  any  flixctuation  in  tension,  let  us  say 
Ti  and  T2.  One  point,  however,  to 
remember  is  that  the  pulley  must  never  be 
aii])lieil  to  the  driving  side  of  a  belt  drive, 
but  on  the  slack  side  as  shown,  the  direc- 
tion of  I'otation  being  indi(!ated  by  arrows. 

This  drive,  however,  is  not  confined 
solely  to  engineering  shop  drives,  but  can 
be  used  extensively  in  all  cases  where 


except  that  it  passes  over  various  sets  of 
idlers  HI  and  H2,  which  are  arrang'ed  so 
as  to  form  the  belt  into  a  dish-shaped  sec- 
tion. 

Should  the  belt  by  any  chance  become 
overloaded,  the  driving  belt  A,  should 
the  ordinary  straight  drive  be  used,  would 
slide  off  the  pulleys  through  slipping",  birt 
with  the  jockey  pulley  J  in  action,  the 


Fig  3. 

kick  or  extra  pull  in  belt  A  would  be 
taken  up  by  the  jockey  pulley,  whick 
would  adjust  itself  to  suit  the  change  ii. 
tension.  As  a  further  precaution  against 
the  possibility  of  the  belt  slipping  over 
the  edge  of  pulleys,  it  is  advisable  to  em- 
ploy the  use  of  shrouded  pulleys  as  J  in 
Fig.  3.  The  tendency  for  the  pullev  J  to 
close  the  belt  round  the  motor  pulley  is 
rovided  bv  the  lever  K  mounted  on  a 
fulcrum  L.  On  the  long'  arm  of  K  is 
mounted  a  weight,  the  position  of  which 
can  be  adjusted  to  suit  varying  tensions. 

Fig.  4  shows  the  jockey  pulley  as 
applied  to  a  horizontal  drive  for  a  vertical 
boring  and  turning  mill.  The  motor  is 
situated  behind  the  machine,  and  driving 
fro,m  the  pulley  A  on  to  the  machine 
pulley  B  by  the  belt  C,  only  to  make  the 
short  drive  ])ei  niissible,  we  use  the  jocdcev 
pulley  D,  which  is  mounted  on  lever  E, 
on  wiiich  a  weight  F  is  mounted,  the  posi- 
tion of  which  is  adjiisted  to  cei-tain  limits. 


short  drives  with  miniuuim  belt  slip  are 
required. 

Fig.  3  shows  the  jockey  pulley  prin- 
ci])]e  as  applied  to  a  band  conveyer  diive, 
wliich  is  by  means  of  an  endless  belt  A 
driving  a  pulley  B  on  shaft  C  On  shaft 
C  there  is  also  a  pinion  D  in  gear  with  a 
spur-wheel  E  on  drum-shaft  F,  on  which 
the  driving  drum  G  is  mounted.  The 
couvever  iielt    K    (h)es    lUii    interest  \is. 


It  needs  no  explanation  to  point  out  the 
details,  the  same  being  quite  apparent  on 
referring'  to  Fig.  4. 

The  writer  does  not  hold  himself  res- 
ponsible should  the  diagrams  be  slightly 
erroneous  in  detail,  being  merely  built  up 
to  enable  the  reader  to  see  at  a  glance  the 
chief  advantages  and  disadvantages  (if 
any)  in  the  applicatjou  of  automatic  belt 
tension  jockey  pulleys. 
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The  Reducing  Valve. 


By  a.  H.  TWELLS.    (Continned  from 


page 


8,  June  'ird  J 


The  !V!ethoct  of  Loading. 

Whetliei  (liajvlii agnif>,  pistons,  or  exten- 
sible sleeves  are  used,  the  metliod  of  load- 
ing- them  to  give  the  desired  reduced  pres- 
sure is  by  using'  springs  or  weights,  and 
the  latter  may  be  in  the  form  of  dead- 
weights or  weights  applied  to  a  lever.  The 
deadweight  is  the  most  reliable,  but 
clumsy  and  heavy  where  high  pressures 
are  iiiA'olved,  the  most  usual  form  of 
weigliled  buid  is  in  the  lever  and  s:lid- 
ing  weight.  It  is  not  convenient  to  use 
weights  in  connection  with  pistons,  as, 
in  order  to  avoid  a  stuffing-  box  and  gland, 
the  weights  would  have  toi  be  totally  en- 
closed. It  is  desirable,  of  course,  avoid 
stuffing'  boxes  owing-  to  the  friction 
entailed,  especially  in  the  case  od'  hig-h 
piessuresi — with  very  low  pressures  and 
careful  packing-  they  are  permissible  under 
certain  conditions,  and  where  the  load  is  a 
relatively  large  one. 

In  the  great  majority  of  reducing  valves 
steel  springs  are  used  to  piovide  the  load, 
and  always  for  marine  work.  The  amount 
of  the  compression  of  the  spring-  g-ives  the 
vaiiation  required  in  the  reduced  juessure, 
but  the  disadvantage  of  a  spring  is  that 
the  load  is  a  fixed  one  with  a  given  com- 
pression only,  and  any  vaiiation  in  the 


and  where  it  is  not  permissible  under  this 
condition  for  the  reduced  piessure  to'  be 
materially  increased. 

The  single-seated  valve  is  shown  at  6, 
arranged  so  that  the  initial  steam  acts 
on  the  under  side  tending  to  0^)^11  it.  A 
laro-  e  number  of  reducing  valves  are  made 
oil  these  lines,  the  arrangement  i>ermitting 
a  very  simple  form,  with  a  consequent  re- 
latively low  cost.  The  valve  being  nor- 
mally held  open  by  sj^rings  or  their 
equivalent,  and  being  balanced  so  far  as 
the  initial  piessure  or  inlet  steam  is  con- 
cerned, is  closed  by  the  reduced  pressure 
acting-  upon  the  top'  of  the  valve;  this 
is  a  comparatively .  small  area,  and  it  is 
obvious  that  if  the  draw-off  of  steam  on  the 
reduced  side  were  closed,  the  reduced  pres- 
suie  would  rise,  overcoming"  the  spring  or 
Other  form  of  load,  rising  further  owing  to 
the  further  compressio'n  of  spring,  and, 
in  fact,  would  rise  to^  such  an  extent  that 
its  pressuie  would  just  be  maintained  by 
tile  amount  of  steam  passing  between  the 
valve  and  its  seat.  If  there  were  a  particle 
of  grit  oil  the  valve  seat  the  pressure  011 
the  reduced  side  might  rise  to  the  initial 
pressure.  In  the  same  way  any  increase 
in  the  initial  xiiessure  causes  an  increase 
in  the  reduced  pressure. 


Fig. 

compression  alters  the  load ;  the  spring- 
should  tliei-efore  have  a  sufficient  number 
of  coils  to  iieimit  the  full  opening  of  the 
valve  with  a  minimum  increase  of  ])iessure 
due  to  compression. 

Relation  of  Position  of  Valves  to 
Flow  of  Steam. 

There  aie  three  i>rincipal  ways  in  which 
the  valves  are  arranged,  as  shown  in 
Fig.  5,  a,  b,  and  c.  In  a  the  valves  are 
of  the  equilibrium  or  double^beat  type, 
as  nearly  in  equilibrium  as  is  possible 
taking  into  consideration  the  necessity  that 
the  smaller  valve,  external  diameter, 
should  permit  of  its  being  passed  through 
the  seat  of  the  larger  one,  though  for 
special  purposes  the  valves  are  made  in 
the  fb]-ni  of  n  piston,  when,  of  course,  they 
are  in  equilibrium. 

In  the  foi-mer  case  the  difference  in  area 
must  be  balanced  by  additional  load.  This 
arrangement  gives  good  results,  but  owing 
to  the  difficulty  in  making  an  e{|uilibiium 
valve  to  close  tightly  on  both  seats  under 
steam  pressure,  this  type  is  not  recom- 
mended where  the  reduced  side  of  the 
system  is  liable  to'  become  a  "  dead-end," 


It  is  on  this  account  that  the  single 
valve  with  initial  steam  tending  tO'  lift  it 
is  in  some  forms  of  rediu-ing  valves 
actuated  by  a  diaphrag-m  controlled  by  the 
reduced  piessure,  and  of  a  relatively  laig-e 
area  so  as  tO'  reduce  as  far  as  possible  the 
rise  in  the  reduced  pressure  necessary  to 
close  the  valve. 

The  single-seated  valve  shown  at  c  is 
arranged  sO'  that  the  initial  steam  pressure 
acts  upon  the  top  of  the  valve  tending  tO! 
close  it ;  this  is  the  most  reliable  method  of 
obtaining  a  tight  closing  of  the  valve  with 
a  dead  end.  It  will  be  seen,  however,  that 
it  is  quite  possible  in  the  case  of  a  rise  in 
the  initial  pressure  for'  the  valve  to^  close 
and  shut  off  the  steam  entirely,  and  if  the 
load,  due  to  the  weight  or  spring  tending 
to  open  the  valve,  were  not  sufficient  to 
overcome  the  rise  in  the  initial  pressure, 
the  valve  would  permanently  close  until 
such  time  as  the  initial  pressure  fell  to  the 
point  at  which  the  load  would  open  it. 

In  a  case  like  this  the  supply  of  reduced 
steam  would  be  entirely  cut  off ;  it  is  neces- 
sary, therefore,  with  the  ari-angement  r 
lhata  pilot  valve  should  be  fitted,  actuated 


by  spring  or  weight,  so  that  any  fal'iu 
the  1  educed  pressure  permits  the  latte  tc 
open  the  pilot  valve  and  admit  live  nj 
to  a  iiiston  or  its  equivalent  of  largei  ea 
than  the  main  valve,  and  therefore  capJe 
of  opening  the  main  valve. 

If  the  initial  steam  act  on  the  under  de 
of  the  pilot  valve  tending  to  open  ii,lie 
same  conditions  will  aiise  with  a  deadtid 
as  with  the  main  valve  b,  but  on  a  simLer 
scale;  in  fact,  a  i^ilot  valve  is  mere,  a 
small  reducing-  valve  controlling  a  ]a 
one. 

The  ideal  conditions  with  a  view  1ohe 
least"  possible  rise  in  pressure  with  a  -slri- 
able  draw  off',  or  with  the  extreme  (  olli- 
tioii  of  a  dead  end,  are  plainly  thnsjin 
which  the  initial  steaiu  piessure  not  lly 
acts  ujion  the  top  of  the  main  valve j'Ut 
also  on  the  top  of  the  pilot  valve,  ten'toff 
to  close  them  both,  and  in  which  the  !ad 
tending  to  open  the  pilot  valve  is  gif  :er 
than  any  initial  pressure  that  woulijbe 
likely  to  act  upon  the  top  of  the  pilot  v  ve 
tending-  tot  close  it.  1 

The  writer  knows  of  a  veiy  g-'ood  for:|of 
reducing  valve  made  on  these  lines,  ne 
feature  of  this  type  being  the  autontic 
back  bye-passing  that  takes  place  wlici  he 
conditions  render  it  neceessary.  Fnifii- 
stance,  to  take  an  extie'iiie  but  by  no  m 
impossible  case,  suppose  a  liigh-pr 
boiler  supplying  a  large  receiver  or  sto; 
vessel  with  reduced-pressure  steam, 
the  fires  drawn  and  be  blown  down 
manhole  door  lemoved,  if  the  type  _ 
cribed  be  fitted,  the  storage  vessel  woid  be 
automatically  blown  off,  but  with  ^ 
other  types  of  valves  the  pressure  won 
held  up  in  the  storage  vessel,  with 
possibility  that  a  sejiarate  bye-pass  v; 
if  fitted,  might  be  iiiadveitently  op 
after  the  manhole  door  was  removed 
the    boiler,    with  oossible 
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sequences. 

There  have  been  a  gwd  many  atte  |pts 
to  overcome  the  difficulty  of  the  ri? 
load  due  to  the  compression  of  a  sj)) 
and  ill  a  well-known  form  the  pisto 
diaphrag-m,  instead  of  acting-  diiecth 
the  spring,  is  arranged  to  act  upon  aijin 
geiiioius  foim  of  tog-gle,  whereby  tlniin- 
creased  leverage  due  to  the  straiglne  Di: 
of  the  toggle,  compensates  to  some  f:nit 
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the  increasing  lesistance  offered  by 
spring  to  its  further  compression, 
say  "to  some  extent"  advisedly,  f 
will  be  seen  that  if  it  were  possilx 
construct  an  aiTangenient  of  toggle 
spiing-  so  that  any  rise  of  the  reduced 
sure  bevond  a  predetermined  point 
move  the  valve  immediately  to  a  0 
position,  the  reduced  ]iressure  would *11 
at  once,  and  the  valve  would  open  tlit'^ 
full  extent,  the  coiisenueiit  sudden  riji" 
the  pre«.suie  chising  the  valve  again,  mil 
the^e  alternations  would  be  so  raju'd  tit  a 
"  chatterin,''-."  hammering,  or  vibriintr 
action  would  take  place  that  wouhlnot 
only  be  noisv,  biU  would  materially  ;V* 
the  life  of  the  reducing  valve.  It  wi,  V 
seen,  however,  that  it  is  impossihli  to 
design  or  obtain  a  reducing-  valve  thatlnll 
<iive  a  reduced  pressure  that  will  notlrise 
to  some  extent  with  a  dead  end 
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f  In  an  ordinary  stop  valve  the  area  of 
I  he  inlet,  outlet  and  valve  aie  aboiut  equal, 
*tut  iii  a  reducing'  valve  the  area  of  the  (lut- 
!  et  should  be  greater  than  the  inlet,  and 
jhe  area  of  inlet  greater  than  the  area 
l"b'oaigh  valve.      For-  commercial  reasons 
^mall  reducing-  valves  are  made  with  equal 
nds.     The  size  of  pipe  for  a  certain 
xiantity  of  steam  is  made  sufficiently  large 
J.  reduce  the  di'op'  in  pressure  of  steam 
iowing  throaigh  long  lengths  of  pipe,  hut 
rn  orifice  of  much  smaller  area  will  easily 
•.ass  this  quantity  of  steam,  and  if  the 
I"  rifice  or  area  of  valve  opening-  were  made 
I' qua!  to  that  of  the  pipe,  the  valve  would 
f  necessity  be  so'  close  to'  the  seat  that  the 
[  utting  and  scoring  action  O'f  the  steam, 
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indicates  a  load  opposed  by  initial  pres- 
sure steam,  and  a  single  barb  by  reduced 
steam.  The  wavy  line  indicates  a  dia- 
phragm. Needless  toi  say,  the  diagrams 
are  to  show  the  principle,  and  not  tO'  show' 
actual  construction. 

Type  a  is  a  common  fonn  in  which  the' 
initial  steam  pressure  tends  to'  lift  the 
valve  which  is  balanced  by  an  extensible 
sleeve  or  small  diameter  diaphragm  of 
I'uljber  at  the  bottom,  the  areas  of  valve 
and  sleeve  being  appr oxim  ately  equal .  The 
load,  whether  spring-  or'  weight,  tends  to 
keep  the  valve  open  until  the  reiduced  pres- 
sure on  the  top'  of  the  valve  closes  it. 

Type  b  shows  a  similar  reducing'  valve, 
but  with  a  larger  diaphi-agm  ;  in  this  type 


Fig  6. 


Moth  on  the  valve  and  seat,  would  be  much 
:,?reater  than  with  a  smaller  valve  with 
I  he  distance  between  valve  and  seat  lela- 
|iively  greater.  In  addition  to  this,  with 
} >  smaller  valve  the  cost  is  cut  down  with- 
;mt  loss  of  efficiency. 

[Various  Types  of  Reducing  Valves. 

I  In  Fig.  6,  from  a  to  Z,  I  have  shown 
y'anous  typical  reducing-  valves  in  a  dia- 
J  grammatical  form. 

[  In  each  case  the  single  arrow.s  show  the 
I  lirection  of  the  flow  of  steam  ;  the  barbed 
iirow  shows  the  position  and  direction  oif 
he  load  on  the  piston,  diaphiagm,  or  ex- 
,  ensible  sileeve,  whether  the  load  be  in 
lipnng  or  weight  form ;  the  double  barbed 


the  initial  pressure  steam  has  a  marked 
effect  on  the  flow  of  steam ;  it  is  suited 
to  conditions  in  which  there  is  a  large 
fluctuation  in  the  initial  steam  pressure. 

Type  c  shows  a  similar  form,  but  con- 
sisting" of  the  arrangement  shown  at  o  with 
the  addition  of  a  diaphragm  acted  upon 
by  the  leduced  steam  and  connected  to-  an 
extension  of  the  valve  spindle.  It  gives  a 
greater  controlling-  area  than  type  a.  The 
valve  and  the  small  diaphragm  are  practi- 
cally in  equilibrium,  havings  initial  pres- 
sure on  the  inside  and  reduced  on  the  out- 
side of  each. 

Type  d  shows  a  foTm  usually  made  in 
small  sizes,  where  the  single-seated  valve 
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is  maintained  but  where  the  initial  pres- 
sure diaphragm  is  dispensed  with,  and  the 
valve  rod  is  can-ied  round  the  inital  pres- 
sure chamber  as  shown  ;  the  diaphragm  is 
controlled  by  the  reduced  steam. 

Type  e  shows  a  similar  foi-m  to  d,  but 
with  equilibrium  valves. 

Type  f  is  a  modification  of  e,  the  closing 
of  the  valves  is  effected  by  a  spring-.  The 
diaphrag-m  is  not  connected  to  the  valve 
spindle,  but  opensi  the  valve  by  pressing 
upon  the  end  of  it. 

Type  g  shows  a  fonn  of  reducing  valve 
used  for  vei-;v'  low  reduced  pressures,  a 
rubber  diaphragm  loaded  with  spring-  or 
weig-hted  lever  receives  the  reduced  pres- 
sure on  its  underside  by  means  of  a  pipe 
connected  to  the  outlet  pipe. 

A  stiiffing  boix  and  gland  is  used,  and 
the  valves  are  of  the  equilibrium  type.  In 
type  li  the  piston  and  pilot  valve  is  used. 
The  initial  steam  acts  on  the  underside 
of  the  main  valve,  but  as  the  piston  is  of 
larg-er  area  than  the  valve,  the  latter  does 
not  open  until  the  initial  steam,  by  creep- 
ing past  the  piston  to'  its  other  side,  puts  it 
in  equilibiium  when  the  main  valve  is 
lifted  ;  the  reduced  pressure  then  acts  upon 
the  diaphrag-ni  opening  the  pilot  vnlve,  thus 
relieving-  the  pressure  on  the  underside  of 
the  piston  and  pennitting  the  main 
valve  to  close.  The  pilot  valve  finds 
the  normal  position  regulating  the 
pressure  under  the  piston  so'  as  to 
keep  the  main  valve  sirfEciently  open 
to  maintain  the  reduced  pressure  for' 
which  the  load  is  set. 

Type  j  showsi  a  form  in  which  the  initial 
steam  acts  upon  the-  main  valve  soi  as  toi 
tend  to  close  it,  a  spring  presses  the  valve 
on  its  seat,  the  reduced  pressure  acts  on 
the  underside  of  the  piston,  and  the  valve 
is  opened  by  admitting-  initial  pressure 
steam  to  the  upperside  of  the  piston  by 
means  of  the  pilot  valve.  A  rise  in  the 
reduced  pressui-e  acting-  on  the  diapliias-m 
tends  to  close  the  pilot  valve  when  the 
pressure  on  the  upper  part  of  the  piston 
relieves  itself  by  permitting  the  steam  to 
creep'  past  the  piston  to  the  reduced  pres- 
sure side,  when  the  valve  closes. 

Type  A'  shows  a  form  in  which  the  initial 
pressure  tends  to  close  the  main  valve 
when  the  piston  is  in  equilibrium ;  it  is  a 
reversal  of  type  h.  The  steam  also  acts 
on  the  top  of  the  pilot  valve  instead  of 
under  it.  while  the  initial  steam  pressure 
on  the  piston  opens  the  main  valve  instead 
of  closing  it.  It  is  shown  fitted  with  dash- 
pot. 

Type  I  has  the  initial  pressure  on  the  top 
of  both  pilot  and  main  A^alve;  the  dia- 
phragm is  controlled  bv  the  reduced  pres- 
sure, any  increase  in  which  closes  the  pilot 
valve,  putting  the  piston  in  equilibrium, 
thus  permitting  the  main  valve  to  close. 
The  inlet  branch  is  O'pposite  the  outlet, 
but  is  omitted  to  show  pilot  valve. 

In  concluding  these  remarks  I  would 
offpr  some  advice  to  those  who  require 
reducing  valves:  — 

(1)  Always  supply  as  full  particulars  as 
you  possibly  can ;  Letter  too'  many  than 
too'  few. 

(2)  Remeinbei-  that  good  material  and 
g-ood  workmanship  in  a  reducing  valve  are 
essential  to  satisfactors'  working. 

(3)  Always  fit  a  reliable  safety  valve  on 
the  reduced  side,  and  stop  valve  on  the 
boiler  side  to  permit  of  examination.  Fit 
reliable  pressure  gauge. 

{C.  antinuedlon  ■page  22). 


10 


ENGINEERING    WORLD . 


JUNE  10.  192: 


Corrosion. 


WITH  SPECIAL  REFERENCE  TO  THE  FERROUS  METALS  AND  THE  DETERIORATION  OF  SHIPS.* 


Thson8s  of  Corrosion. 

Considerable  controversy  has  centred 
around  the  theory  of  corrosion.  For  many 
years  it  was  considered  to  be  purely  a  chemical 
action,  but  the  present-day  concept  of 
corrosion  is  that  it  is  electrolytic  in  character, 
the  electrolytic  action  being  due  to  a  differ- 
ence of  potential  between  adjacent  parts,  in 
some  cases  between  dissimilar  metals  and 
in  other  cases  between  the  pure  and  impure 
or  the  normal  and  strained  portions  of  the 
same  metal. 

So  far  as  the  subject  of  corrosion  is  con- 
cerned the  new  theory  does  not  appear  to 
contradict  the  older  chemical  theory,  but 
amplifies  it  and  makes  it  capable  of  wider 
application. 

Unfortunately,  iron  and  steel  being  good 
conductors  of  heat  cool  ra])idly  and  the 
conditions  are  often  favourable  to  the  rapid 
condensation  of  water  vapour.  For  example, 
air  at  60  deg.  containing  its  full  allowance  of 
water,  5-8  grains  per  cubic  foot,  when 
cooled  by  contact  with  steel  at  a  temperature 
of  say  40  deg.,  at  which  temperature  it 
can  only  contain  2-9  grains  per  cubic  foot, 
liberates  the  remaining  2-9  grains  per  cubic 
foot  which  condense  on  the  surface  of  the 
steel.  The  condensation  of  water  on  a  steel 
structure  is  often  demonstrated  in  a  striking 
in  inner  during  the  testing  of  a  steamer's 
tanks,  especially  the  oil  tanks  of  a  tanker. 
The  tank  under  test  is  full  of  cold  water  and 
the  temperature  of  the  shell  and  deck  plates, 
which  are  in  contact  with  the  water,  rapidly 
falls,  and  if  it  reaches  the  temperature  of  the 
dew  point  of  the  ])articular  day  water  con- 
denses on  the  outside  of  the  vessel.  If  the 
dew  point  is  high  and  the  air  is  saturated 
with  vapour,  or,  in  other  words,  if  the  day  is 
very  humid,  it  is  impossible  to  mop  the  sur- 
face of  the  plating  dry  owing  to  the  moisture 
forming  as  quickly  as  it  is  removed.  Similarly, 
the  cooling  effect  of  the  water  in  which  a 
vessel  is  floating  causes  condensation  on  the 
inner  surfaces  of  the  structure. 

Since  this  paper  was  commenced  an 
account  of  "  A  New  Theory  of  the  Corrosion 
of  Iron  "  has  appeared  in  an  American 
publication,  The  Chemists  and  Mttallur- 
(jists'  Journal,  and  an  English  journal. 
Industrial  Gises,  Vol.  ii.,  No.  2.  The 
theory  is  due  to  Dr.  J.  Newton  Friend. 

The  account  which  I  have  read,  that  the 
oxidation  of  iron  in  contact  with  liquid 
water  is  catalytic  ally  accelerated  by  the 
ferric  liydroxide  hydrosole  being  alternately 
reduced  by  contact  with  the  iron  and  oxidised 
agiin  by  contact  with  atmospheric  oxygen. 

Water  which  has  been  in  contact  with  the 
atmosphere  contains  oxygen  and  carbon 
dioxide  in  solution  and  often  other  acids  arc^ 
present. 

The  chemical  action  of  corrosion  is  stated 
to  be  as  follows  : — 

Iron  in  any  of  its  forms,  such  as  steel, 
wrought  or  cast  ii'on,  is  attacked  by  the  weak 
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solution  of  carbonic  acid,  i.e..  carbon  dioxide 
in  solution  with  water,  forming  a  minute 
quantity  of  ferrous  bicarbonate  which  dis- 
solves in  the  water  Ferrous  bicarbonate 
being  unstable  is  easily  oxidised  to  the  ferric 
condition  by  oxygen  at  ordinary  tempera- 
tures. The  oxygen  in  solution  in  the  water 
performs  this  function  and,  as  ferric  carbonate 
does  not  exist,  forms  ferric  oxide  which, 
combined  with  the  water,  forms  ferric 
hydrate  and  the  carbon  dioxide  is 
liberated  but  does  not  escape,  remaining  in 
in  solution  in  the  water.  The  important 
point  to  note  here  is  that  when  the  action  is 
completed  the  same  amount  of  carbonic 
acid  is  left  as  was  commenced  with  and  is 
ready  to  perform  its  work  over  again,  and 
the  rusting  will  only  cease  when  the  iron 
becomes  dry.  It  is  therefore  evident  that 
the  small  quantity  of  carbon  dioxide  which 
can  be  dissolved  out  of  the  atmosphere 
is  capable  of  assisting  to  turn  an  unlimited 
amount  of  iron  into  rust  given  sufficient  time. 
At  this  stage  it  may  be  observed  that,  as  in 
numerous  other  chemical  reactions,  oxidation 
is  accelerated  by  the  application  of  heat. 

Physical  Properties  of  Rust. 

The  product  of  corrosion  is  bulky,  porous  and 
hygroscopic.  These  physical  properties  tend  to 
accelerate  rustiiiu  as  tlie  corroding  influences 
in  the  form  of  vapours  or  liquids  are  attracted 
by  and  readily  pass  through  the  existing 
layer  of  rust.  Moi-eover,  iron  rust  is  electro- 
negative to  iron  and  furnishes  innumerable 
local  Voltaic  couples  in  the  presence  of  an 
electrolyte,  which  accelerate  corrosion.  Here, 
again,  it  will  be  observed  that  the  hygroscopic 
nature  of  the  rust  constitutes  a  favourable 
channel  for  the  passage  of  the  electrolytic 
fluid.  Upon  removing  apparently  dry  flakes 
of  ferric  oxide  from  a  structure,  a  layer  of 
moisture  is  often  found  between  them  and 
the  steel.  Thus,  it  can  be  understood  that 
when  rusting  has  once  commenced  it  will 
readily  proceed. 

It  is  the  bulky  nature  of  rust  which  causes 
corrosion  to  exert  a  bursting  effect  on  riveted 
joints  resulting  in  rust-bound  and  rust- 
drawn  work.  In  parts  of  a  vessel  where  the 
rivet  spacing,  as  determined  from  considera- 
tions of  strength,  is  not  close  enough  to 
permit  of  the  faying  surfaces  of  the  steel  work 
being  brought  into  intimate  contact  so  as 
to  prevent  moisture  from  entering  between 
a  layer  of  rust  forms  in  the  joint,  and  as  the 
process  of  corrosion  proceeds,  the  layer  is 
added  to  and  becomes  thicker  and  thicker, 
causing  the  steel  work  to  bulge  between  the 
rivets  until  finally  the  rivets  break  or  draw 
through  the  plating. 

The  Voltaic  cell  consisting  of  a  zinc  plate 
and  a  cojjper  plate  partly  immersed  in  dilute 
acid  is  well-known,  but  great  confusion 
exists  in  regard  to  the  correct  use  of  the 
terms  electro-positive  and  electro -negative 
when  ajiplied  to  the  zinc  and  copper  res])ec- 
tively.  In  order  to  avoid  such  confusion 
in  connec^tion  with  this  paper  it  may  be 
stated   that   as   zinc  is  electro-positive  to 


copper,  i.e.,  at  a  higher  electric  potent 
or  level,  it  forms  the  starting  point  of  t 
current  where  the  chemical  action  at  . 
surface  is  furnishing  energy.    Starting  at  t : 
zinc   (positive  element)  the   current  flir 
through  the  liquid  to  the  copper  (negati 
element)  and  must,  therefore,  return  fi( 
the  outside  terminal  or  pole  of  the  co])]' 
plate  to  the  outside  terminal  or  pole  of  t- 
zinc  plate  through  the  external  connectij; 
wire.    For  this  reason  the  terminal  atta(h|l 
to  the  copper  plate  has  been  designated  t'l' 
positive  terminal,  and  that  attached  to  tp 
zinc  plate  the  negative  one.    There  should 
no  occasion  for  perplexity  if  it  is  relnembci 
that  the  immersed  portion  of  the  zinc  j  l;  - 
and  not  the  positive  pole  is  the  soiirce  of  tj; 
current. 

The  Electrolytic  Theory  of  Corrosion.  i 

Voltaic  action  is  a  very  powerful  factor  n 
the  corrosion  of  metals.    The  condition.^  r 
electrolytic  action  are  that  there  must  Im 
difference   of   electrical   potential  bet\\(;i 
adjacent   points   and  the   presence   of  li 
electrolyte.    In  the  cases  about  to  be  i d- 
sidered  we  have  an  effective  electrolyte  i 
the  form  of  sea  water,  condensed  moistife 
with  atmospheric  gases  in  solution  and  varic 
kinds   of   bilge    water.      For  the  sake 
clearness,  the  subject  of  electrolytic  ac  t 
may    be    considered   under   five  headir 
according  to  the  nature  of  the  conditia 
involving  a  difference  in  potential  or  elei  1  - 
motive  force. 

First. — The  difference  of  potential  betw 
dissimilar    metals.    The    example    of  1 
usually  shown  by  a  professor  of  physics 
first  year  students  is  the  simple  Voltak 
composed  of  a  copper  zinc  couple  immt  rd 
in  an  electrolyte  of  dilute  acid,  and  the 
standing  illustration  met  w  ith  in  engine  i  g 
is  a  larger  variety  of  Voltaic  cell  com]  c  d 
of  a  bronze  propeller  and  adjacent  steel  « 
immersed  in  sea  water. 

Second. — The  difference  of  potential 
to  the  heterogeneity  of  a  metal  giving 
to  local  couples.  Lender  this  heac 
chemical  heterogeneity  and  physical  ht  ti 
geneity  have  to  be  considered.  A  pure  iiu 
which  is  unknown  of  course  in  struct) 
engineering,  is  chemically  homogeneou.-^ 
may  be  physically  heterogenous.  The  nic 
used  in  shipbuilding  are  neither  cheniie; 
pure  nor  physicaUy  uniform.  Because  of 
the  nature  of  its  manufacture  steel  is  sub  ' 
to  chemical  segregation  and  lack  of  unifon  ;)' 
of  its  physical  condition  and,  in  the  (o  sc 
)f  its  manipulation  in  the  shipyard. 


working,  punching,  sliearing  and  hamiiic 
increase  its  physit-al  heterogeneity.  (W 
worked  material  generally  possesses  grair 
corrodibility  than  normal  or  annealed  imil. 
and  this  is  due  to  the  electro-posi|fe 
character  of  the  strained  portions. 

Thiid. — The  difference  of  potential  re-lt- 
ing  from  differences  in  temjierature  of  a  a- 
cent  jiaits  of  a  structure.  In  1821  ProtVior 
Seebcck  discovered  that  when  the  juin  an 
of  two  dissimilar  metals   was  heat'd.W) 
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l^preciable  current  was  set  up  through  the 
j  tals  when  the  circuit  was  completed.  He 
,i,  nonstrated  this  fact  by  an  experiment  in 
!  ich  the  ends  of  an  arch  of  copper  were 
j,dered  to  the  ends  of  a  bar  of  bismuth. 
F  at  was  applied  to  one  of  the  junctions  and 

>  passage  of  electricity  was  indicated  liy 
■  deflection  of  a  magnetic  needle  placed  in 
'  arch.    The  current  was  found  to  pass 

*  -ough  the  cold  junction  from  the  copper 
the  bismuth.    In  connection  with  the 
)ject  of  corrosion  it  is  interesting  to  note 
;s  not  necessary  to  have  dissimilar  metals 
j   produce   a   thermo-electric    eifect.  An 
I  ctro- motive    force    may    be  generated 
Uveen  portions  of  the  same  metal  which 

>  at  different  temperatures  except  in  the 
^("  of  lead.  In  iron  a  current  from  a  hotter 
a  colder  part  is  accompanied  by  absorption 

:^  heat.  In  the  case  of  copper  and  zinc  the 
.-erse  is  true. 

Fourth. — The  leakage  of  electricity  from 
?  electric  conductors  giving  rise  to  what 

>  termed  stray  currents.  If,  in  the  course 
'its  journey,  the  electricity  should  leave  a 
^rrodible  metal  and  enter  an  electrolyte, 
I  'ious  corrosion  will  take  place. 
[my  cases  are  on  record  in  whicli 
[  ,kage  of  current  front  electric- 
■  Iway  or  tramway  return,  system 
;  ve  been  responsible  for  the 
'  pid  corrosion  of  underground  gas 

d  water  pipes. 

I^Fifth. — Difference  of  jjotential 
i  e  to  the  variation  in  density 
I  an  electrolvte.  Andrews  (Mins. 
/oc.  Inst.  aE.,  Vol.  cxviii.,  1S04, 
12)  refers  to  this  point  and 
itites  that  "  In  tidal  streams  thi.'; 
j.ite  is  brought  about  by  the 
:,adual  rise  and  inward  flow  of 
Ji^sh  water,  hence  the  upper  and 
^|iver  portions  of  a  metal  struc- 
I  re  or  vessel  although  composed 
'^roughout  of  the  same  metal  are 
I  posed  to  electrolytic  disintegra- 
l.m  from  the  galvanic  action  set 
|  )  by  solutions  of  different  salinity 
j,.  the  metal."" 

(jie  Practical  Side  of  the  Problem  of  Rust. 

j.We  are  now  in  a  position  to  approach  the 
jOie  practical  side  of  the  problem  of  rust. 
'  is  a  well-known  fact  to  those  who  are 
iquainted  with  the  survey  and  maintenance 
1^  steamships  that  corrosion  assumes  more 
^lious  proportions  in  the  vicinity  of  boiler- 
I  om  tanks  than  elsewhere.  The  conditions 
j  lich  accelerate  corrosion  are  usually  found 
I  this  locality.  The  tank,  whether  used  for 
|^,llast  purposes  or  for  the  carriage  of  feed 
iter  is  alternately  full  and  run  down,  but 
i*  never  really  empty  and  dry,  as  it  is  impos- 
'ile,  with  the  ordinary  strums  and  suction 
^pes,  to  remove  all  the  water.  The  locality 
\  ider  consideration  is  subjected  to  great  heat 
j  3m  the  boilers.  The  tank-top  plating  and 
ie  upper  portion  of  the  floors  and  int^r- 
I  istals  are  also  at  a  higher  temperature  than. 
,ie  lower  portions  of  the  floors  and  shell 
1  ating  which  are  cooled  by  the  sea  \\  At?r 
J  ider  the  vessel. 

I  It  has  been  denxonstrated  by  Professor 
f3wes  experimentally  that  if  two  steel  wires 
p  in  sea  water  and  one  is  kept  in  a  current 
;  hot  moist  air  it  will  be  strongly  electro- 
I  )sitive  to  the  other  and  exhibit  electro- 
I  )sitive  properties.  We  thus  see  that  prac- 
!  cally  all  the  conditions  to  which  1  have 
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referred  as  being  requisite  for  rapid  corrosion 
are  present  in  this  part  of  the  structure.  We 
have  the  warm  moist  and  foul  atmosphere, 
differences  in  temperature  of  adjacent  parti 
and  the  ever  present  juxtaposition  of  cold 
worked  and  unstrained  metal,  oxide  and 
bare  material.  The  first  signs  of  marked 
corrosion  appear  round  the  edges  of  tlie 
punched  manholes  and  limber-holes  in  the 
floors  and  intercostals,  and  I  think  it  is  reason- 
able to  conclude  that,  in  view  of  the  experi- 
ments I  have  shown  you,  this  is  due  in  the 
first  instance  to  the  more  electro-positive 
nature  of  the  cold  worked  material. 

In  support  of  this  statenient  I  may  mention 
that  in  cases  where  floor  plates  were  flanged 
at  the  top  in  lieu  of  fitting  reversed  bars,  the 
.strained  material  at  the  knuckle  of  the  flange 
was  found  in  subsequent  surveys  to  be  more 
wasted  than  other  adjacent  parts.  The 
wasting  away  of  the  material  round  man- 
holes and  linxber-holes  in  floors  is  undoubtedly 
accelerated  by  the  erosive  action  of  the  water 
which  dashes  to  and  fro  through  these  holes 
when  the  tank  is  only  partly  full,  and  when 
we  consider  the  upper  side  of  tank-top  plating 


Fig.  1. 

and  boiler-room  l>ilges  and  outside  tank 
Icnees  we  find  this  erosive  action  greatly 
increased  by  the  presence  of  ashes  and  foreign 
matter  and  sometimes  a  few  stray  bolts  and 
nuts. 

Neglect  to  keep  the  t  ink  s(!aled  and  clean 
owing  to  lack  of  accessibility  is  another  very 
important  factor  which  aids  corro,sion  of 
these  parts.  The  shell  and  frame  bottom 
bars  do  not  suffer  in  any  great  degree  from 
corrosion  when  the  usual  practice  of  coating 
them  with  a  substantial  layer  of  cement  is 
followed. 

Generally  speaking  the  dampest  and  hottest 
part  of  the  tank  top  shows  the  most  serious 
signs  of  corrosion  and  likewise  the  upper  por- 
tions of  the  floors  and  intercostals  for  these 
parts  are  more  often  alternately  wet  and  dry 
and  at  higher  temperature.  The  tank-top 
l)lating  is  especially  liable  to  corrode  locally 
in  way  of  the  drain  cocks  from  the  boiler,  and 
this  is  most  marked  if.  through  the  di'ain 
cock  being  faulty  there  has  been  a  constant 
tlripping  of  water  from  it.  Leaks  from  the 
boilers  have  the  same  effect  and  constant 
dripping  of  very  hot  water  is  sufficient  to 
perforate  the  tank-top  plating  in  a  compara- 
tively short  time. 

Cases  are  on  record  iti  whicli  it  has  been 
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found  necessary  to  renew  floors,  etc.,  in  tlie 
boiler-room  tank  at  the  fii'st  special  survey 
or  when  the  vessel  is  between  four  and  five 
years  old,  and  such  renewals  are  of  common 
occurrence  at  second  special  surveys.  Fig.  1 
is  a  photograph  which  I  took  in  the  boiler- 
room  tank  of  a  surrendered  German  shijj. 
It  is  somewhat  unique  on  account  of  the 
conditions  under  which  it  was  taken.  The 
camera  was  set  up  in  a  floor  space  pointing 
through  a  manhole  in  a  floor  plate  and  the 
l)hotograph  shows  the  wasted  condition  of 
the  next  floor  plate  and  indicates  that  the 
corrosion  had  commenced  around  the  edges 
of  the  manhole.  This  illustration  is  fairly 
representative  of  the  condition  of  the  other 
floors  and  intercostals,  and  it  was  found  that 
as  a  wartime  temporary  measure  bulb-angle 
struts  had  been  fitted  verticallj'  across  the 
floors  under  the  boiler  bearers. 

The  steel  work  of  the  bunkers  of  a  vessel, 
me  re  especially  of  the  pocket  bunkers  at  the 
sides  of  the  boilers  or  'tween  deck  bunkers 
above  the  boilers,  very  frequentlj'  requires 
patching  or  renewing  on  account  of  the 
efl^ects  of  corrosion  unless  it  is  covered  with 
an  efficient  bitummous  paint.  The 
heat  from  the  boilers  and  the 
dampness  of  the  coal  produce  an 
atmosphere  conducive  to  rapid 
corrosion,  and  in  addition  the  abra- 
sive action  of  the  coal  as  it  enters 
from  the  shoots  and  whilst  it  is 
settUng.  as  the  lower  layers  are 
worked  out.  and  the  fact  that 
carbon  and  coal  are  electro-negative 
to  iron,  accentuate  the  corrosive 
action.  The  lower  jmrts  of  the 
bunkers  are  found  to  be  the  most 
seriously  affected  parts,  and  this  is 
no  doubt  due  to  the  collection  of  a 
mixture  of  small  coal  and  mud 
which  is  rarely  removed  except  at 
special  surveys. 

^Vith  reference  to  the  shell  })lating 
of  a  vessel  it  is  usually  found  that 
the  w  asting  is  greater  on  the  inside 
surfaces.     Exceptional    cases  are 
experienced  now  and  again  in  which 
the  outer  surface  of   the  bottom 
l^lating   is   seriously  pitted   and  corroded 
Owing  to  the  vessel  having  been  lying  in 
particularly  foul  waters. 

In  vessels  having  bronze  propellers  the 
forgings  and  plating  in  way  receive  special 
examination  at  surveys  and  this  applies  also 
to  the  shell  plating  in  way  of  the  brass  work 
of  sea  inlets,  etc.  The  condensation  of 
moisture  from  the  air  or  from  the  damp 
cargoes  su]:)plies  the  electrol^'te  necessarj-  for 
corrosive  action  on  the  inner  shell  and  deck 
plating,  and  in  the  holds  and  bunkers  chainage 
water  from  the  cargoes  finds  its  way  with  the 
condensed  water  into  the  bilges. 

The  most  serious  corrosion  of  the  shell 
plating  externally  occurs  in  the  neighbour- 
hood of  the  wind-and-water  line  where  the 
jjlating  is  alternately  wet  and  dry  and  exposed 
to  the  air.  The  surface  water  is  in  rapid 
motion  as  it  strikes  the  vessel  in  the  neigh- 
bourhood of  the  water  line  and  is  considerably 
aerated.  It  has  been  stated  that  exjoeriments 
have  shown  that  water  in  the  open  sea  is  six 
or  seven  times  more  corrosive  than  the  same 
water  at  rest.  It  may  also  be  pointed  out 
that  the  external  portions  of  a  vessel  above 
the  water  receive  deposits  of  sodium  chloride 
by  reason  of  the  evaporation  of  the  sea  water 
(CotUinued  on  fnige  20. 
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A  Weekly  Record. 


Vessel  Completed^  by  Apprentices. 

The  Cunard  liner  Aiulatiia,  which  has 
just  left  Southaii)ptt)ii  on  her  maiden 
voyage  to  Canada,  has  been  practically 
completed  by  apprentices  owing  to  the 
shipbuilding  strikes.  She  is  an  oil  burn- 
ing vessel,  and  is  fitted  with  long-range 
wireless,  submarine  signalling,  and  all  the 
latest  device  for  ensuring  safety.  The 
managing  director  of  the  builders  states 
that  80  per  cent  of  the  cost  of  the  ship  had 
gone  to  the  workmen. 

Vulcanised  Fibre. 

The  British  Electrical  and  Allied 
Manufacturers'  Association  have  com- 
plained to  the  Board  of  Trade  that  vul- 
canised fibre  manufactured  in  the  United 
States  is  being  sold,  or  offered  for  sale,  in 
the  United  Kingdom  at  prices  below  the 
cost  of  production  as  defined  by  the  Safe- 
guarding of  Industries  Act,  1921.  The 
Board  have,  therefore,  referred  the  mattei 
to  a  co'iumittee  consisting"  of  Sir  Bernard 
Mallet  (chairman),  Mr.  J.  Arthur  Alton, 
Sir  John  Barran,  Mr.  G.  A.  Moore,  and 
Mr.  Arthur  Pugh. 

Engineering  Dispute. 

During  the  week  a  partial  settlement 
has  been  reached  in  the  engineering  dis- 
pute of  the  47  unions,  apart  from  the 
Amalgamated  Engineering  Union.  The 
boilermakers  and  foundry  workers  unions, 
however,  refuse  to  join  in  the  settlement. 
The  pooled  ballot  of  the  47  unions  showed 
a  majority  of  52,432  in  favour  of  accepting 
the  emi3loyers'  terms.  In  many  of  the 
districts  all  the  men — with  the  exception 
of  boilermakers  and  foundry  workers — 
have  presented  themselves  for  work. 
Owing  to  the  lacli  of  new  orders  and  dis- 
location occasioned  by  the  lock-out  only  a 
limited  number  of  workers  will  be  able  to 
start  immediately. 

The  ballot  of  the  A.E.U.  members  has 
still  to  be  taken  at  the  time  of  writing, 
but  it  is  hoped  that  the  proposals  will  now 
be  accepted. 

New  Helicopter  Success. 

Secret  tests  have  been  carried  out  dur- 
ing the  past  week  with  the  Brennan  heli- 
copter, and  have  been  A^ery  successful, 
but  the  statement  that  the  Air 
Ministry  Avill  not  further  pursue  its 
intention  of  offering  _  £50,000  as  a 
prize  for  such  a  machine  is  premature. 

The  helicopter  in  question  has  been  de- 
signed and  constructed,  with  the  aid  of  the 
Grovernment,  by  Mr.  Louis  Brennan,  and 
fulfils  all  the  requirements  set  down  by 
the  Ministry,  which  include  :  (a)  Rise  to 
a  height  of  2,000  ft.  under  its  own  power, 
carrying  a  pilot  and  sufficient  fuel  for  one 
hour's  flight;  hover  stationary  for  half 
an  hour  in  any  wind  up  to  20  miles  an 
hour;  (c)  descend  in  a  Avind  of  20  miles  an 
liour,  with  the  engine  cut  out,  M-ithout 
horizontal  motion;  (d)  fly  liorizoitlally  at 
a  "s])eed  of  (iO  miles  an  hour. 

Dockers  and  New  Wage  Cut. 

The  mcnibeis  of  the  Transport  and 
(leneral  Workers'  Union  have  been  in- 
formed thai  tlie  port  employers  are  mak- 
ing a  fuither  claim  for  a  reduction  of  2s. 


per  day  in  dockers'  wages,  which  will 
bring  the  minimum  rate  down  to  lOs. 
Special  branch  meetings  have  been  called 
to  consider  the  position.  The  journal  of 
the  union  states  that  one  of  the  chief  com- 
plaints of  the  employers  Avas  that  output 
was  down  considerably.  "  Our  repi'esenta- 
tives  undertook  to  endeavour  to  remedy 
this,  and  it  is  admitted  now,  even  by  the 
employers,  that  it  has  been  remedied,  and 
that  output  was  never  so  good  as  it  is  at 
the  moment.  It  will  be  remembered  that 
their  cry  was,  "  "We  will  pay  wages  pro- 
vided we  can  get  output."  Now  the  men 
ha\'e  fulfilled  their  part  of  the  bargain,  the 
employers,  without  submitting  any  facts 
or  figures,  or  eA'idence,  or  even  argument, 
haA^e  proceeded  stage  by  stage  to  demand 
reductions  in  Avages.  We  contend  that 
the  IGs.  per  day  only  gave  a  fair  standard 
of  life,  and  that  the  4s.  per  day  reduction 
that  has  been  conceded  must  be  regarded 
as  a  contribution  to  the  industry  to  assist 
in  the  lehabilitation  of  tiade."" 

Benefits  of  Railways  Act. 

At  a  recent  meeting  of  the  Institute  of 
Electrical  Engineers,  ■  Sir  Eric  Geddes 
pointed  out  some  benefits  of  the  Railways 
Act. 

Since  the  Act  was  passed  debenture  and 
preference  shares  had  risen  more  than 
Consols,  and  ordinary  shares  had  risen 
tAvice  as  high.  If  that  was  not  t testimony 
to  its  beneficial  effect  he  did  not  know 
what  to  look  foi'.  Referring-  tO'  its 
economies,  he  pointed  out  that  by  group- 
ing 100  directors  Avould  be  left  out  of 
1,300.  Ex])cii(litur('  nil  maintenance  and 
rencAval  of  av:iv  on  llic  principal  raiKvays 
last  year  was  ^£30, 000, 000,  and  startling 
economies  could  !be  practised.  He  hoped 
they  would  see  the  passing  of  the  private 
wagon,  and  second-class  carriages  could  be 
got  rid  of  to  advantage. 

A  committee  of  experts  considered  the 
possibilities  of  economy  under  amalgama- 
tion, and  the  all-round  figure  arrived  at 
Avas  about  £20,000  a  year,  or,  roughly,  8i 
per  cent  of  the  total  expenditure  on  rail- 
Avays  to-day. 

Railway  Rates  too  High. 

Mr.  Roland  Woods,  of  the  National 
Federation  of  Iron  and  Steel  Manufac- 
turers, is  of  the  opinion  that  the  refusal 
of  the  raihvay  companies  tO'  grant  more 
substantial  reductions  in  their  charges  is 
haAung  a  very  jirejudicial  effect  on  the 
iron  and  steel  industry.  He  further  states 
that  "  The  most  regrettable  aspect  of  ihis 
is  that  the  industry  has  been  making  very 
strenuous  eft'nits  to  facilitate  trade  revival, 
as  is  we'll  illustrated  by  its  drastic  price 
reductions.  Foi'  example,  the  average 
price  of  Clevcl;iii(l  \i\<x  iron  an  1913  was 
£2  19s.  per  ton  ;  alter  the  Avar  this  rose^  to 
£11  OS.  per  ton,  but  has  now  been  reduced 
to  £4  10s.  The  aiA^erage  pi'e-Avar  price  of 
steel  angles  was  £7  9s.,  the  post-Avar 
maximum  £25,  and  the  present  price  is 
£10.  Similar  reductions  have  been  made 
in  other  products,  rendered  possible  partly 
by  reductions  in  the  ])rice  of  raAv  materials 
(coal,  coke,  ore  and  limestone)  by  loAver 
wages  in  accordance  with  the  sliding  scale 


arrangement,   which   have   been  loyalli 
accepted  by  the  men,  and  by  drastic  ecol 
omies  in  all  overhead  charges.  The) 
reductions  have  also  involved  to  a  larf 
extent  the  sacrifice  of  profits,  or  actul 
loss,  on  the  part  of  the  manufacture! 
themselves.     In  spite  of  this,  howevel 
there  are  only  112  furnaces  in  blast  to-da| 
compared  Avith  oA'er  300  in  the  autumn 
1920,  and  the  production  of  pig  iron 
only  60  per  cent,  and  of  steel  5()'  per  eel 
ot  the  production  of  1920.    In  consequenj 
employment  is  only  about  50  per  cent 
Avhat  it  was  two  years  ago. 

"  Although  raihvay  companies  get  aho| 
10  per  cent  of  the  total  revenue  deiivedfix 
merchandise  from  the  iron  and  steel  indi 
try,  they  have  not  granted  the  reductiol 
to    which    the    industry    thinks  ■itstl 
entitled.    Pre-war  transpoi-t  charges  wff 
about!  25s.  on  a  ton  of  finished  steel, 
day  they  are  about  45s.  per  ton ;  that  is 
say,  transport  charges  are  about  80  pi 
cent  over  pre-war,  whereas  the  price  of  tl 
products  of  the  heavj^  iron  and  steel  rraj 
range  from  30  to  50  per  cent  above  pi 
Avar.      The  refusal  of  the  railway  col 
panics  to  give  greater  reductions  is 
serious  matter.  The  industi-A,-  is  essential 
an  export  one,  and  the  exports  of  iron  ail 
steel  rei>resent  in  value  about  9  per'  cef 
of  the  total  exports  of  the  country,  and 
exceeded  in  value  by  the  exports  of  t| 
cotton  trade  alone.    Transport  costs  foi 
a  larger  proportion  of  the  total  cost  of  tl 
products  of  the  iron  and  steel  industi 
than  of  any  other,  and  at  the  presej 
transport  rates  a  great  deal  of  our  expel 
trade  is  being  done  at  a  loss.    It  is  abj 
lutely  essential  that,  if  Ave  are  successful 
to  meet  foreign  competition,  rates  shoi 
be  reduced  to  not  mere  than  50  ^ler  c( 
aboA^e  pre-Avar  level  at  the  very  most."| 

Germany  Selling  Below  Britain  in 
Malaya. 

The    report    of   the    Federated  Malj 
States  Chamber  of  Commerce  for  last  y 
states  that  business  in  iron  and  steel  ha 
corrugated    iron,    paints,    cement,  a 
g'eneral  goods  was  considerably  grea 
than  in  the  closing  months  of  the  previa 
year,   but   the   majority   of   sales  av 
executed  at  a  loss,  as  a  result  of  the  a 
tinued  liquidation  of  surplus  stocks. 
ncAV  shijrments  of  corrugated  iron,  ceme 
iron   bars,  etc.,  arriA-ed  renewed  efto' 
were  made  to  clear  old  stocks,  Avith 
result  that  prices  receded  still  furthi 
During  the  latter  part  of  the  year  la 
shipments  of  German  goods  found  th 
way  on  to  the  local  market  A-ia  Java 
of  which  Avere  readily  snapped  up. 
faA'ourable  exchange  to  Germany  enabli'? 
goods  to  be  sold  at  much  below  Br  it  i 
manufacturers"  prices.     With,  perhaj. 
the  exception  of  piece-goods,   iron  ap 
steel,  motor  cars  and  cycles,  stocks  av'p 
by  December  rediu-ed  to  normal  pnipi'- 
ticns,  altliough  supjdies  of  most  comnu  S: 
ties  remain  in  excess  of  demand.    ^I:>  i- 
facturers'  prices  generally  were  at  a  nnili 
loAver  level  than  in  tlie  pieviou-<  \o.\v.  :|§ 
in  some  cases  wcmc  little  above  prc-^!i 
lofures.  u 
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How  Other  Industries  Stand. 


iERMANY'S  AGRtCULTURAL 
\    MACHINERY  INDUSTRY. 

'j  Geeman"  trade  journal  liad  soiiif 
-jjrestiiig'  thiii<4s  tu  say  leceiitly  re'latiiif^ 
the  niaiiutacture  of  afJiiciiltiual 
^^liiiiery  in  Gerinany.  Aftei-  a  few 
^^arks  ou  the  iuternational  economic 
ation,  the  writer  said  :  — 
The  si<4iiiticant  position  ot  Geimauy's 
justry  of  agTicultural  niacliinery,  which 
les  from  tlie  nn'ddh'  of  the  hist  century, 
'onsta]itly  yainin^  in  importance.  To 
iUply  with  the  desire  of  farmers  1o 
"sess  implements  not  complicated  and 
„lt  in  a  practical  way  has  been  the  aim 
ythe  manufacturers,  who^  alvvays  kept  in 
ich  with  the  progress  ot  researches  in 
Itilisation,  growin»-  of  quality  seeds  and 
itivation  of  land.  For  (jrerman  entei'- 
tlie  neiohbouiino"  Russia   and  the 
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jjian  States  were  an  excellent  field  1o 
.'lore.  Here  the  German  industries  laid 
y  foundation    of    prosperity  for  their 
'iwing    export    trade,   and   gained  an 
)ortant  position  due  to  Ihe  attention 
ik   which    her    engineers  studied  the 
[I'kets    and    individual    needs   to  the 
ttiers,  supplying  them  with  machinery 
y    knew    how    to   handle   and  were 
■iailiar  with.  These_  machines  and  iinple- 
oiits,  which  are   simple   and  effective, 
devoid     of     superfluous  devices, 
scriptive   literature   assisted  wherevei' 
jessaiy  the  handling  of  the  machines, 
edless  to  say,  all  reading  matter  was 
vided  in  the  language  of  the  customer. 
.'The  foreigii  agriculturist  can  rely  on 
ry  possible  assistance;    great   care  is 
en  to  supply  ai  ticles  Avhich  are  exactly 
at  he  requires,  and,  further,   he  can 
('Ose  from  such  works  which  specialise 
certain  models,   or   otheiwise    he  cac 
f;ce    his    orders    with    a   firm  which 
Ij  hides  in  its  programme  the  manufac- 
iLe    of    every    kind    of  agricultural 
ifc'hines  and  implements.     The  foreign 
IliUier,  who  has  been    satisfied    with  a 
11  tain  article,  can  get  any  other  imple- 
:|.nt  from  the  same  firm,  and  need  not  go 
(Lnvhere  if  he  wislies  to  hny  a  machine 
i[^a  different  type  or  needs  an  article  for 
(|  irely  different  purposes.      Every  kind 
ill  type  of  machine  for  all  purposes  he 
order  from  the  same  firni  that  served 
|i  so  well  before. 

j '  Xot  onl\  the  agriculturist  reaps  tlie 
-lefit  from  this  extensive  range  of 
licles  in  which  the  Geiman  industry 
^els ;  any  foreign  firm  wishing  to  act  as 
j  )resentative  or  buying  agent  has  the 
'I  QB  advantage. 

j  The  repi esentative  or  hn.yiii;^  agent  for 
M'icxdtural  niachineiy  and  i ni jdcnients  in 
i^oreign  country  can  place  all  ordei's  of 
'I  atever  descriijtion  witii  the  same  firm, 
■i  yone  who  has  acted  as  general  buying 
i[;nt  will  appreciate  this  advantage.  He 
ijid  not  search  for  a  special  article  else- 
1  ere,  and  it  saves  him  opening  accounts 
';th  several  manufacturers. 

ii 


"  Another  good  point  which  counts  foJ' 
a  great  deal  is  the  way  in  wliich  German 
manufacturers  adapt  themselves  to  the 
different  customs  and  experience  of  the 
native  farmers  in  foreinii  cnuntiies.  In 
South  Anieiica  we  ma\'  find  iiii j)lements 
which  liavc  l)ccii  iiil  i  nduced  liy  the 
Spaniards  in  the  sixteentli  century,  later 
English  improvements  may  have  made  a 
change,  and  ultimately  the  hitest 
American  inachiTiery  has  become  pre- 
dominant. 

"Quite  naturally  the  variety  ot  agri- 
cultural implements  must  be  great,  as 
some  farmers  prefer  the  kind  of  article 
which  they  have  got  used  td  and  which 
they  believe  to  be  the  most  beneficial. 
Should  this  be  the  case,  they  can  do  no 
liettei'  but  implicitly  trust  in  the  German 
manufacturers,  who  are  quite  capable  to 
deliver  the  goods  exactly  as  the  customer 
expects  them  to  be,  fitted  with  any  altera- 
tion or  special  device  desiied." 


the  gold  mining  industry.  In  the  pa.st  it 
has  used  almost  entirely  scrap  iron 
olitained  from  the  mines  and  railwavs. 


SOUTH  AFRICA'S  STEEL  INDUSTRY. 

Up  to  the  close  of  the  yeai  the 
exhaustive  plans  of  the  South  African 
Iron  and  Steel  (corporation  had  not  yet 
materialised,  and  the  productive  equip- 
ment had  not  reached  beyond  that 
acquired  fiom  the  Pretoria  Iroiiwoiks. 
says  an  American  Consular  Report.  Over 
two-thii(ls  of  the  authorised  capital  ol 
£1,501),00'0'  remained  unsubscribed,  and 
in  view  of  the  depression  prevailing  at 
present  throughout  South  Africa  theiv 
appears  to  be  veiy  little  lu)])e  that  the 
great  iron  and  steel  industry  planned  by 
the  pi'omoters  will  become  a  reality  in  the 
very  neai'  future.  Effoi'ts  to  secure  capital 
in  other  countries  have  not  been  success- 
ful. Quite  recently  English  steel  experts 
visited  the  corporation's  properties,  who 
expressed  themselves  as  being  very  favoiir- 
ably  imi)ressed  with  the  pros])ects  of  this 
venture.  lentil  economic  condition 
throughout  the  world  become  stabilised, 
and  the  corpuiation  will  be  able  to  secure 
the  necessaiy  capital  and  produce  >steel  on 
a  competitive  basis,  no  material  results 
can  be  expected. 

The  Newcastle  Iron  and  Steel  Co.,  at 
Newcastle,  Natal,  has  been  expanding  it> 
plant  during  the  year  1921,  so  that  when 
completed  its  daily  cajiacity  of  ])ig  iron 
will  be  140  tons.  The  company  has  pii 
option  on  a  very  large  tract  of  high-gvad? 
iron  ore.  Considerable  delaj"  has  been 
caused  in  the  construction  of  its  ne^^■ 
plant  due  to  the  lack  of  necessary  s'killed 
labour  required  to  complete  the  work. 
Furthei'  delay  was  caused  through  want 
of  fire  bricks  for  lining  the  furnace  and 
stoves.  Tlip  com])any  has  acquired  certain 
fire-clay  properties  nearby,  and  by  its  own 
manufacture  of  bricks  has  hastened  the 
work  of  construction. 

The  Union  Steel  Corjioration  at  Veree- 
niging,  Transvaal,  has  been  in  existence 
for  some  years  past,  meeting  with  con- 
siderable success,  particularly  during  the 
past  five  or  six  years,  in  the  production  ot 
such  steel  products  as  shoes,  dies,  rails  and 
trrbe  mil]  bars,  which  are  chiefly  used  by 
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but  recently  it  invested  £25,000 
capital  of  the  Newcastle  Iron  ain 
Co.,  and  will  absorb  a  large  jiart 
pig  iron  output  of  this  firm.  Duii 
year  1920  the  Union  Steel  Corporation 
produced  12,245  tons  of  steel  products, 
consisting  of  9,903  tons  of  open-hearth 
sttel  and  2,:i42  tons  produced  by  an  elec- 
tric furnace.  A  25-t()n  Siemens  open- 
hearth  basis  furnace  was  completed  and 
put  into  commission  at  the  end  o: 
December,  1921.  About  190  white  men 
and  350  coloured  labourei's  are  employed. 

The  company  had  a  fairly  successful 
financial  year,  ending  Se])tember  30,  1921. 
but  at  this  date  was  beginning  to  experi- 
ence serious  competition  from  Continental 
European  manufacturers.  This  has  caused 
an  appreciable  decline  in  ])rices  against 
wliich  the  higher  costs  of  manufactiire  in 
South  Africa  are  unable  to  compete.  The 
coming  year  will  be  a  very  difficult  one 
for  the  steel  industry  in  South  Africa, 
which  was  iible  to  develoj)  rajndly  during 
the  war  period  througli  the  inability  of 
American  and  Euroj)ean  nninufacturers 
to  ex])()rt  their  jnoducts  to  this  country. 

In  addition  to  the  above-mentioned 
firms,  the  Duirswart  Iron  and  Steel  Works 
(litd.),  Dunswart,  Transvaal,  has  been 
])roducing  approximately  7,000  tons  of 
bar,  rod,  and  angle  iron  per  annum  during 
the  past  few  years.  The  necessary  raw 
material  is  obtained  bv  smelting  down 
scrap  iron.  This  firm  gives  employment 
to  about  40  white  men  and  240  coloured 
hibourers.  The  Witwatersrand  Co-ojiera- 
tive  Smelting  Works,  which  is  owned  by 
several  gold-mining  companies,  produces 
about  1,200  tons  of  steel  shoes,  which  are 
absorbed  entirely  by  the  shareholding 
companies.  The  employees  of  this  smelt- 
ing works  number  three  white  men  and 
about  35  colouied  labouiers.  Summarised, 
the  o])erations  of  all  the  steel  mills  in 
South  Africa  resulted  in  a  production  of 
21,988  tons  ot  steel  goods.  The  industry 
gave  employment  to  an  average  number  of 
285  white  men   and  800  coloured  labourers. 


WEEKLY  OUTPUT  OF  COAL. 

We  give  beh)w  the  official  statement  of 
the  coal  output  at  the  mines  of  Great 
Britain  for  the  four  weeks  ended  May  20. 
For-  the  week  emled  at  that  date  the  out- 
put was  4,804,100  tons,  as  compared  with 
4,945,200  tons  in  the  previous  week.  Last 
year  the  output  from  April  4  to  July  14 
was  only  179,100  tons  owing  to  the  stop- 
page of  work  at  the  mines. 

April  29  Miyi;.  M  ly  13  May  20 

Districts  ToTiB.  T^na.  Tons.  Tons. 

Northumberland   252,100  260.400  2r>fi,fl0n  280,300 

Durham    7l2,f)n0  721.500  (iPO.TdO  695,900 

Yorkshire   907,600  757,630  861,100  811,500 

Lancashire.  Cheshire, 

aud  North  Wales ... .  42S,000  41S,700  392,0(0  3S?,300 
Derby,  Nottingham  and 

Leicester   643.900  622,600  579,000  .-120,200 

Stafford,  Shropshire, 

Warwick,    Worcester  389,500  373,700  333,000  :;03,200 
South  W.ites  aud  Mon- 
mouthshire              .  l.OSr.'SOO  902,200  1,062,10(1  1,070.200 
Other  English  Districts  101,700  90,900  (  6  400  93.6  00 
Sootland   642,900  619,000  6(58,000  646,900 

T«U1    5,160,100   4,766,600   4,945,200  4,804,100 
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NEWCASTLE-ON-TYNE 

(From  Our  Own  Correspondent.) 

8o  prolouged  have  been  the  negotia- 
tions, arguments,  and  ballots  in  the  engi- 
neering world,  that  Tyneside  employers 
had  grown  sceptical  as  to  its  cessation 
beiore  Newcastle  race  week. 

"There  will  be  no  boom  in  1922," 
remarked  a  shipbuilder  to  the  writer,  and 
this  gentlenren  added  that  he  did  not  sec 
where  work  was  coming  irom  for  more 
than  a  quota  of  the  engineers  when  the 
lock-out  was  raised. 

If  one  cared  to  give  way  a  little  to 
pessimism  there  is  plenty  of  food  for  it  in 
the  mining  neld.  llightly  or  wrongly,  the 
miner  is  uiiuer  the  impression  that  lie  is 
being-  haidly  dealt  with.  Locally  he  has 
just  suffered  Lis  sixth  successive  reduc- 
tion and  now  wants  to  know  why  the 
price  of  cual  remains  stationary  while  his 
wages  desL^jid.  The  extiemists  wi.l 
ceriamly  call  upon  the  Miners'  federation 
when  it  assemules  for  its  annual  confer- 
ence to  do  drastic,  if  useless,  things,  and 
siioaid  tlie  A.Ji.U.,  men  and  Loileimakers 
not  have  returned  by  tlien  a  general 
"  down  tools"  po-icy  will  be  advocated  by 
the  wilder  men  Tue  miner  is  still  the  key 
to  industrial  success,  and  is  quite  well 
aware  of  the  fact.  While  there  is  prospect 
of  tairly  good  employment  in  the  coal 
industry  prices  obtained  abroad  are  now 
too  low  to  allow  of  any  suiplus 
for  increased  profits  to  owners  or  wages 
10  men.  Unless  the  foreigner  can  pay  a 
little  more  matters  look  none  too  rosy. 

Messrs.  Sir  W.  G.  Armstrong,  Whit- 
worth  &  Co.,  of  Elsw'ick,  have  secured  the 
contract  for  structural  repairs  to  the  swing 
biidge  that  crosses  the  Tyne  from  Gates- 
head to  Newcastle,  and  the  work  will  be 
put  in  hand  at  once. 

Broadcasting  possibilities  have  not  heen 
without  their  effect  on  business,  and  at 
least  a  couple  of  hundred  enthusiastic 
wireless  amateurs  have  tilted  and  e(iuii)])eil 
their  own  receiving  stations.  Dealers  in 
parts  are  experiencing  quite  a  rush  tor 
materials  now  that  it  has  been  officially 
announced  that  the  Tyneside  capital  is  on 
the  P.M.G.'s  list  for  traiisniissicin. 


[FROM  CORRESPONDENTS  AT  HOME  AND  ABROAD.] 

^lills  bomb.  Sir  AVilliam  is  the  vice- 
chairman  of  the  Ministry  of  Labour's 
Midland  Committee,  the  holder  of 
many  important  offices  in  engineer- 
ing societies,  and  an  active  member 
of  the  Birmingham  Chamber  of  Com- 
merce. He  has  invented  many  other 
thing-s  besides  the  Mills  bomb.  Sir 
William  invented  the  Mills  instantaneous 
engaging  and  disengafring  gear  for  ships' 
boats,  now  in  world-wide  use. 


SUNDERLAND. 

(FiioM  Our  Own  CoiiKKsroNOKNT.) 

Mr.  William  Mills,  who  received  a 
knighthood  in  the  honours  list  last  week, 
is  a  native  of  Sunderland.  His  chief 
nlaim  1o  tame  is  as  the  inventor  of  the 


BIRMINGHAM. 

(From  Que  Own  CoRRESPONDBa^r.) 

The  engineering  dispute  is  practically  at 
an  end,  and  many  firms  opened  their 
factory  gates  on  Wednesday,  and  work 
proceeded  as  usual. 

Some  time  ago  there  was  an  attempt 
made  to  change  the  date  of  the  British 
Industries  Fair  from  February  to  May. 
The  suggestion,  however,  has  been  over- 
ruled, and  the  fair  will  be  held  as 
before,  at  the  end  of  February.  It  would 
have  been  a  great  mistake  to  have  changed 
the  date  of  the  fair;  the  sooner  it  is  held, 
the  sooner  are  orders  placed.  You  may 
take  it  for  granted  that  Germany  knew 
what  she  was  doing  when  she  fixed  the 
date  of  the  Leipzig  Fair. 

Councillor  Chas.  Combridge  is  the  new 
chairman  of  the  British  Industries  Fair,  he 
having  succeeded  Mr.  Herbert  Worrall. 
The  chairmanship  is  held  now  for  one  year 
only. 

The  annual  meeting  of  Henry  Hope  & 
Sons,  heating  engineers,  of  Smethwick, 
revealed  a  most  prosperous  state  of  things, 
and  a  dividend  of  10  per  cent  free  of 
income  tax  was  paid.  The  firm  have  a 
remarkable  export  trade,  and  some  of  the 
orders  taken  of  late  have  been  exception- 
ally large.  It  is  rather  remarkable  to  find 
one  firm  doing  well  when  the  bulk  of  local 
manufactuiers  are  having  such  a  poor 
iinie,  but  I  am  given  to  understand  that 
llic  ])rosperity  of  the  concern  is  assured  for 
a  long  time  to  come. 

There  has  been  an  improved  denrand  for 
edged  tools,  and  also  for  cultivating  and 
harvesting  tools,  and  some  of  the  overseas 
demands  have  been  of  a  very  satisfactory 
nature.  These  tcols  are  now  l>eing  sold  at 
stiictly  economic  prices,  indeed,  there 
have  been  some  wholesale  culs  in  prices  in 
n-(any  commoditipjS  of  late,  and  if  trade  dors 
not  come  back,  it  will  not  be  liecause  llie 
juices  have  been  kept  unduly  high. 

India,  Siam,  Rangoon  and  the  Strait.-- 
Settlements  have  been  jilacing  orders  fairly 
freelv   with   Birmingham  firm<,  and  the 


Iiarvests  cf  the  world  have  been  nil 
abundant.  This  it  is  that  has  expedif 
tlie  placing  of  these  orders,  and  also'  ad(| 
to  their  magnitude. 

Australia  and  Brazil  have  also  been  ])l| 
ing  oi'ders  with  moer  freedom  than  has 
their  wont  of  late,  and  advices  say  t1 
unless  some  alteration  is  made,  which  tI 
allow  German  goods  to  enter  Austral 
still  more  orders  will  come  this  way,r 
manufacturers'  charges  in  the  CommJ 
wealth  are  out  of  all  proportion  to 
value  of  their  products. 

As  for  Brazil,  it  is  evident  that  Bto| 
are  so  low  there  that  orders  have  hac 
be  placed   in   sheer  self  defence, 
exchange  difficulty  has  been  the  great  bJ 
here,  but  this  is  likely  to  cause  less  trou| 
in  the  future. 

The  wire  trade  has  been  distinctly  go| 
and  there  has  been  an  insistent  call 
mattre.ss  wire. 


SHEFFIELD. 

(From  Our  Own  Correspondent.)] 

A  strong  note  of  optimism  is  gair 
ground  in  Sheffield  now,  and  the  geiuj 
feeling  is  that  industry  will  soon  he\ 
swing  ag'ain,  especially  in  view  of 
engijie;rs'  prC'sident's  advice  to  his  ij 
to  return  to  work.      Many  of  the  woj 
resumed  after  the  holidays  on  W^ednesc 
No  place  in  the  Kingdom  will  benefit 
by    the    resumption    than  Sheffield, 
between  70,000  and  75,000  of  her  lll),j 
registered  workers  have  not  been  worl 
for  months. 

Reports  in  every  direction  show 
oiders    are    beginning    to  accumulj 
especially  in  the  iron  and  steel  brancl 
and    enquiiies    from    abroad    are  d| 
increasing.    India  had  almost  ceased 
do  business,  and  some  tool  and  steel  ma 
facturers  were  beginning  to  despair 
their  markets  were  lost;  but  the  lasttli 
mails  have  brought  in  a  good  numbeJ 
small      orders      and      some  pronii." 
enquiries. 

Electrical  engineering  is  A-ery  proi 
ing,  and  so  are  some  general  lines, 
give  an  instance,  the  big  firm  of  Nct 
Chambers  &  Co.,  of  Thorucliffe  Ironwo-j 
\y\\\  be  able  to  go  on  five  davs  a  wecli 
the      constructional      engineering  pd 
g(>neral  foundry  denaitments  as  sooiil 
tho    lock-out     settlement     is  conij)!! 
Possiblv  a  second  of  their  blast  furnjj 
iilso  will  lie  able  to  go  into  fire  at  an 
<late. 
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BARROW. 

J^'kom  Our  Own  Cokrksi'Ondent.) 

vents  during-  the  past  10  days  have 
bined  to  send  a  wave  of  trade  opti- 
throughout    the    district.  The 
of     most     consequence  has 
'jubtedly  been  the  verdict  of  the  "47 
r"  unions  in  favour  of  accepting  the 
loyers'  terms.     Under  other  circuni- 
lices   the   work   in   hand    at  Messrs. 
ters'    works,    thoug^h    restricted  in 
'me,  was  so  urgent   and  the  number  of 
loyees  available  was  so  small  that  it 
been  decided  simply  to  observe  a  holi- 
on  Whit  Monday.    In  the  light  of  the 
,Dt  result,  however,  the  firm  posted  a 
ce    on    Saturday    in    the  following 
is:  "It  has  been  arranged  with  the 
ns,  except  the  Amalgamated  Engineer- 
:TJnion,  the  Boilermakers  and  Iron  and 
1  Shipbuilders  and  the  National  Union 
^'oundry  Workers,  that  work  shall  be 
lined  on  Tuesday  next.  Unfortunately, 
iig  to  the  severe  depression  in  trade, 
'numbers  of  men  for  whom  there  is 
Jloyment  available  in  these  works  will 
iniited,  and  to  prevent  confusion  and 
;nvenience,    individual    notices  have 
"i  sent  to  those  for  whom  there  is  imme- 
•e  work.     As  trade  improves  the  re- 
!ader  of  the  men  will  be  notified  as  and 
I'ia  work  becomes  available." 
^cond  in  importance  to  the  actual  re- 
ef the  "  other  "  unions'  ballot  is  the 
ng  which  it  has  created  locally  that 
I  he  forthcoming  vote  among  the  engi- 
■■s   there    will   be    a    similar  choice 
irded,  and  that  in  a  fortnight's  time 
wheels  of  industiy  will  be  completely 
to  function,  if  only  slowly. 
I'eantime,  signs  have  been  pointing  to 
i  ifinite  briskness  immediately  in  ship- 
iiiiring  at  Barrow.    As  has  been  often 
i|  ted  out  in  these  notes  previously,  there 
tbeen  no  activity  to  siieak  of  for  a  con- 
il-rable  time  in  the  shipyard  by  way  of 
i|,.tructing    no    tonnage,    but  latterly 
^srs.   Vickers  have  been  imdertaking 
t-h  repair   and   reconditioning  work, 
wed,  they  could  have  had  much  more 
I'l  has  been  the  case  but  for  the  labour 
l^iites.    Such  contracts,  however,  have 
|i  become  a  feature  of  the  firm's  local 
'rprise,  and  with  trade  union  troubles 
promising  to  vanish,  I  am  officially 
rmed  that  quite  a  large  number  of 
jobs  of  the  kind  have  'been  secured 
'f:h.e  teeth  of  very  warm  competition 
!'a  other  firms.    The  most  notable  com- 
I'non  received  is  for  the  complete  re- 
[iitioning  and  overhauling  of  the  ex- 
ilian  tioooship,    Brandenburg,  which 
lived   at    Barrow    from   Hamburc'  on 
3l  irday  last.      The  vessel  now  belongs 
t'l'he  Holt  Line.     There  is  about  five 
n'lihs'  work  in  the  contract,  which  is 
«  th  about  £20,000. 

ill  addition,  similar  contracts  have  been 
fj'ived  from  Belfast,  Liverpool,  London, 
I|^^tol  and  Cardiff.  Although  Messrs. 
\  kers  have  not  exactly  hitherto 
"j'ialised  in  shi)neiiairing  enteri>rise, 
\\f  have  excellent  facilities  for  so  doing, 
ij  uding  deen  water  berths,  spacious 
'[ii'ves,  mammoth  cranes,  graving  and 
fi'ting  docks, 


WEST  RIDING  OF  YORKSHIRE. 

(FiioM  OuB.  Own  CoaHESPonuKifT.) 

With  the  acceptance  of  the  engineering- 
employers'  terms  by  45  of  the  47  unions 
concerned  in  the  recent  ballot,  and  the 
decision  of  the  A.E.U.  members  them- 
selves to  ballot  on  the  same  question,  pros- 
pects of  an  early  resumption  of  work  are 
considered  very  favourable  by  the  engi- 
neering firms  in  the  West  Riding  of  York- 
shire. In  fact,  the  g-eneral  feeling  is  that 
after  the  Whitsun  holiday  week  work  will 
be  gradually  resumed,  .so  far  as  trade  and 
conditions  caused  by  the  lock-out  will 
permit,  by  all  those  concerned  in  the  un- 
fortunate dis])ute. 

El  iquiiies  recently  made  in  Leeds, 
Huddersfield,  Halifax  and  other  centres  of 
the  West  Riding  engineering  industry 
clearly  indicate  a  much  better  .state  of 
affairs  as  regards  future  business.  In 
some  cases  order  books  are  getting  well 
filled,  and  the  ontlook  for  more  prosperous 
times  ahead  is  more  a«.suring.  A  larger 
proportion  of  recent  enquiries  have 
materialised  in  definite  contracts,  and  the 
prospect  of  more  are  much  bi-ighterif  only 
the  question  of  production  can  be  satisfac- 
torily solved.  Especially  is  this  the  case 
legarding  industrial  plant  and  electrical 
equipment.  Textile  machinery  makers 
keep  well  booked  up  with  orders  and 
flight  improvements  are  recorded  by  the 
iieuAier  machine  tcolmakeis,  and  the 
makers  of  electrical  equipment.  The 
activity  of  many  office  staffs  in  contrast 
to  the  standing  workshops  has  been  very 
noticeable  of  late,  and  we  understand  this 
is  chiefly  attributed  to  tlie  more  substan- 
lial  enquiries  received  during  recent 
weeks.  Many  predict  a  trade  revival  in 
the  autumn,  and  appearances  are  certainly 
bright  botli  effecting  the  home  and  export 
markets,  but  much  depends  on  the  satis- 
factory solution  to  the  labour  difficulties. 

A  remarkable  instance  of  the  drop 
which  has  taken  place  in  prices  conie^ 
from  Bangor.  Two  years  ago  the  City 
Council  received  tenders  for  the  repair  of 
the  pier,  which  was  severed  by  a  steamer 
during  a  storm,  and  the  lowest  tender  was 
£13,378.  The  council  decided  to  defer 
the  work  until  prices  dropped,  and  they 
have  just  lately  accepted  the  tender  of  an 
Halifax  engineer,  Mr.  S.  Fletcher,  for  the 
work  at  £3,C84.  Messrs.  Goodall, 
Clayton  &  Co.  Ltd.,  Hunslet,  Leeds,  have 
recently  received  a  valuable  order  from  one 
of  the  Barnsley  coalfields.  This  includes 
a  considerable  amount  of  colliery  plant, 
including  conveyors,  jigging  screens,  etc., 
some  of  which  are  required  in  connection 
with  extension  work. 

A  paper  was  recently  read  by  Mr.  Ti.  C. 
Perkin,  Leeds,  before  the  Yorkshire 
branch  of  the  Institution  of  Mechanical 
Engineers,  entitled  "  Spiuning  Tops  and 
Gyroscopic  Motion."  This  was  illus- 
trated bv  working  models  and  lantern 
slides.  A  series  of  experiments  were  made 
to  illustrate  the  motions  of  precession,  and 
the  effects  of  hastening  and  retarding  pre- 
cession, upon  which  all  practical  applica- 
tion.s  of  the  gyroscope  depend.  Mr.  Perkin 
dealt  with  the  steering  of  torpedoes,  the 
stabilising  of  the  mono-rail  car,  and  gave 
illustrations  of  Brennan's  and  Schilowskys 


experiments  for  the  stabilising  of  ships. 
It  was  stated  that  plant  was  in  process  of 
developjnent  by  which  the  rolling  of 
\essels  could  be  mapped  out  very 
accurately  for  vessels  up  to  18,000  tons. 
Finally  he  dealt  with  the  gyro  compass, 
which  was  stated  to  be  the  standard  com- 
pas.s  on  most  of  the  leading  liners  and  in 
the  navies  of  the  world. 


SOUTH  STAFFORDSHIRE  AND 
WORCESTERSHIRE. 

(Fnou  Our  Own  Correspondent.) 

There  has  been  very  little  business 
passing  this  week  owing  to  the  Whitsun-  " 
tide  holidays.  Most  of  the  works  in  this 
district  have  been  closed  during  the  whole 
of  the  week.  Ironworks  having  a  little 
business  on  their  books  were  indisposed  to 
start  for  a  short  period  with  the  present 
summer  conditions  prevailing. 

The  wages  of  Black  Country  iron- 
workers, which  are  regulated  by  the  slid- 
ing scale  under  the  Midland  Iron  and 
Steel  Wages  Board,  have  this  v.-eek  been 
leiluced  by  I2h  per  cent.  This  is  the 
j-esult  of  the  t^ill  in  values  during  the 
months  of  March  and  April,  and  it  follows 
on  a  drop  of  27|  per  cent,  which  came  into 
operation  two  months  ago.  The  total 
decline  since  the  beginning  of  the  year  has 
])een  60  per  cent,  and  the  pi  usage  over  the 
standard  is  now  not  more  than  50  per  cent. 
One  effect  of  the  drop  will  be  to  increase 
the  pressure,  already  insistent,  for  fuither 
concessions  in  the  prices  of  bars  and  other 
material  affected. 

The  fairly  healtliy  condition  of  the 
wrought-iron  tube  industry  is  maintained. 
There  has  been  an  appreciable  movement 
during  tlie  month,  and  enciuiries  are  still 
plentitul.  The  business  in  edge  tools  also 
continues  satisfactory.  The  home  trade  has 
been  fairly  good,  and  having-  got  through 
the  first  part  of  the  season,  manufacturers 
are  now  giving*  their  attention  to  harvest- 
ing implements.  Manufacturers  are 
receiving"  very  many  more  enquiries  from 
prospective  customers  overseas.  For  one 
reason  or  another  only  a  small  percentage 
of  these  enquiries  result  in  business,  but 
transactions  aie  expected  to  be  on  a  more 
satisfactory  scale  with  the  increased  pur- 
chasing power,  of  which  there  is  now  some 
evidence.  The  edge-tool  industry  is  one 
of  the  most  important  local  trades  for  the 
Black  Country,  and  .supplies  practically 
everv  people  in  the  world  with  cvdtivating 
and  haiwesting  tools  of  the  .specfial  pattenis 
which  local  conditions  and  long  usage 
nave  prescribed  for  the  varied  operations 
of  the  plantation  and  the  farm. 

The  insistance  of  buyers  of  manufac- 
tured iron  in  this  district  for  lower  prices 
is  meeting-  with  some  success,  and  with  the 
exception  of  marked  bars,  which  remain 
firm  at  £13  10s.  Staffordshire  bars  are  this 
week  a  little  easier  in  price.  Good-class 
merchant  bars  which  have  been  quoted 
recentb-  up  to  £11  15s.  can  be  boupht  at 
£10  10s.  Some  firms,  however,  continue 
to  quote  £11  and  upwards.  IS'ut  and  bolt 
qualitv  bars  have  also  fallen  in  value,  and 
are  nominallv  £10  to-day,  which  is  2s.  6d. 
less  than  would  have  been  accented  last 
week.  There  is  still  a  fair  amount  of 
business  passing  in  this  department,  and 
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greater  improvement  will  come  with 
iiidu.«trii>l  peace.  Fencing'  iion  is  now 
obtainable  at  £10  2r.  Gd. 

The  pig-iron  trade  i.s  on  the  whole 
inactive,  and  is  only  being-  kept  alive  by  a 
certain  number  ot  foieign  orders  whicli 
have  come  into  tliis  locality.  An  outlet 
is  lieing'  f<jund  foi  ninst  oi  tlic  foundry 
iniii  which  is  hciiig  ojddnct'd,  and  there  is 
a  sli;jlil  improveraent  in  the  demand  for 
forge  material.  Staffordshire  makes  are 
still  oft  the  market.  Prices  are  unchanged 
at  i'3  10s.  to  £3  12s.  6d.  for  Northampton- 
shire forge  and  £4  for  foundry,  and 
£3  12s.  Gd.  to  £3  15s.  for  Derbvshire  forge 
and  £4  2s.  Gd.  to  £4  5s.  for  foundrv. 


BRISTOL. 

(Fkom  Our  Own  CoRnEsroNDENx.) 

The  prospects  are  extremely  hopeful  for 
lo(;al  trade  upon  the  settlement  of  the 
engineering  dispute.  iSeveral  firms  have 
not  been  able  to  complete  orders  they  had 
at  the  start  of  the  dispute,  and  an  earh- 
resumption  would  mean,  in  a  number  of 
cases,  that  the  employees  would  be 
rei-eiigaged  immediately.  There  is  work 
needed  on  aero  engines,  and  motor-'buses 
are  required,  so  that  the  mechanical  por- 
tion of  this  constnictional  business  has 
been  perforce  idle  for  some  time  past. 
Then  there  are  firms  who  provide  plant  for 
'brewery  concerns  and  for  roadniaking 
purposes,  who  can  proceed  with  that  as 
soon  as  practicable.  Locomotive  construc- 
tional firms  can  also  make  headway  when 
the  opportunity  comes. 

The  traffic  returns  for  May  in  respect  of 
the  Bristol  Docks  show  some  remarkable 
and  eiicourag'ing-  figures.  Over  80  vessels 
were  dealt  with  in  the  overseas  trades  at 
all  the  docks,  the  aggregate  net  tonnage 
being  over  212,000  tons.  This  Avas 
approaching  a  record  for  normal  times. 

At  the  Bath  and  West  and  Southern 
Counties  Show,  held  at  Plymouth,  the 
society  had  never  had  such  a  representa- 
tive show  in  that  part  of  the  country  of 
implements  and  machinery  embracing 
every  sort  of  machine  in  use  on  the  farm, 
including-  many  recent  inventions.  There 
were  full  opportunities  of  inspectino- steam 
and  petrol  wagons,  electric  lishting 
installations,  separators,  potato  diggers, 
spraying  machines,  and  labour-saving 
devices  so  essential  to  the  success  of 
agriculture. 


GLASGOW  AND  DISTRICT. 

(From  Our  Own  Corkesponpent.) 

The  attitude  of  the  Engineering  Union  in 
withdrawing  from  the  conference  does  not 
engender  hope  that  an'  early  settlement 
need  be  expected ;  indeed  it  is  cjuite 
common  talk  in  this  district  that  there  is 
no  likelihood  of  the  men  going  back  until 
after  the  fair  liolidavs.  'Whatever  the 
ultimate  issue  may  be,  the  immediate 
'eifect  hiih  been  to  paralyse  business,  and 
at  tlie  present  time  many  of  the  smaller 
shops  have  not  an  order  to  go  on  witli 
supposing  tlie  dispute  was  settled  to- 
piorrow.  That  is  a  phase  of  the  ques- 
tion that  must  not  be  overlooked.  Orders 
pre  not  piling  up  during  the  absence  of  the 
wo:k?r«,  and  the  lony-er  tliev  are  out,  the 


umger  will  it  be  before  they  can  possibly 
be  absorbed. 

Stocks  of  iron  and  steel  in  users'  works 
are  getting  very  low,  but  buying  is  still 
of  the  most  meagre  descriijtion,  and  Avill 
be,  until  we  have  industrial  peace.  Foreign 
(xoveirnments  are,  I  understand,  en(|uir- 
ing  foi'  steel  and  bar  iron,  and  in  a  lesser 
degree  Intlia  and  South  America  are  send- 
ing enquiries,  but  no  orders  arc  expecttnl 
until  definite  delivery  dates  can  l)e  given. 
Belgium,  who'  some  months  ago  bought 
large  shipments  of  steel  billets  and  blooms 
in  (jrlasg-ow,  is,  I  hear,  again  interested, 
and  may  make  a  deal.  They  are  still  short 
of  coke  in  Belgium. 

Prices  of  manufactured  steel  and  iron 
have  really  no  basis  at  present  and  are 
largely  a  matter  of  arra)igement. 

Electrical  engineers  are  quoting  vei^ 
keen  figures  for  standard  motors  at  present, 
Init  are  jncking  up  vei^"  little.  The 
Japanese  (jrovernment  have  at  present 
li-.rge  sets  '  of  converters  and  induction 
motors  being  built  to  their  orders  im 
Edinburgh.  Locomotive  engineers  are 
busy  on  specifications  for  foreign  and 
Colonial  Crovernments,  and  their  prospects 
are  quite  bright.  Makers  oif  rolling  stock 
in  Motherwell  liave  just  secured  an  order 
from  the  Caledonian  IJailway  Co.,  for  17 
])as-,engrr  s-oaclie^  u]  the  four-wheel  bogie 
ty])e.  Makeis  of  laundrv  and  cooking 
plant  sav  that  there  aie  any  number  o! 
large  e(iuipmeut  schenit:-  prcpaied  and 
ready  to  go  through  for  public  institution 
all  over  the  country,  as  soon  as  the  neces- 
sary authority  is  forthcoming  from  local 
])ublic  health  boards  who  control  that 
expenditu  re. 

Machine  belt  makers  are  just  moving, 
and  find  their  best  output  in  foreign  ami 
Continental  markets. 

Machine  tool  makeis  report  that  eji- 
quiries  are  still  coming  along  both  from 
home  and  abioad,  but  that  only  very  low 
offers  induce  a  sale.  Prices  here  are  also  a 
ciuestion  of  arrangement,  and  in  "  general 
l)urpo,>e  Irol-  ;iw  id.  :u1  -^S^  tier  cent, 
below  last  yein  "-.  tignre.s. 

For  example,  the  writer  sold  vertical 
boring  machines  a  year  ago  at  £490,  and 
cannot  get  t'  loO  fen  the  same  machine  now. 
Employers  in  tliis  industry  do  not  look  for 
any  improvement  before  the  autumn. 

In  the  coal  trade  business  is  limited, 
and  generally  unremunerative.  The 
removal  of  restrirlions  on  imi)i(rts  of 
iiritish  c'lal  to  Hamburg  has  improved 
the  outlook  in  the  Lothians  and  Fifeshire. 
who  depend  (  hiefly  on  export,  andtheshi])- 
ments  for  the  former  have  largely 
increased. 

The  actual  shi[)ments  last  week  from 
Scottish  imrts  totalled  270,295  tons 
against  212,402  tons  the  ]irevious  week, 
and  337,073  during  the  same  week  in  1913. 

The  discovery  of  oil  at  D'Arcy,  in  Mid- 
lothian, already  promises  well,  and  the 
tinality  produced  is  pronounced  excellent. 

No  new  shipbuilding'  contracts  are  re- 
i)(  rtrd  duiing  May,  although,  if  what  one 
hears  is  true,  some  new  Avork  will  b(> 
r.laced  (^n  the  Clyde  within  the  next  few 
weeks.  ^I  he  output  fiu'  May  is  again  likidy 
to  be  very  low, 


CARDIFF 


(From  Our  Own  Corresponpent.) 

The  chief  interest  in  industrial  cii'ch>s 
the  moment  centres  m  the  question  of 
future    ownership    and  management 
Swansea  docks.    For  some  time  now  t 
tative  negotiations  have  been  going  n 
lictwecn  the  Swansea  Harbour  Trust  td 
the  G.W.K.  Co.,  and  these,  as  announcl 
have  received  the  approval  of  the  Harbiir 
Trust.     This  agreement  is  to  the  eft 
that  present  holders  of  4  per  '-ent  Swan 
Harbour  bonds  are  to  receive  an  t  i 
valent  in  G.W.R.  5  per  cent  guarant 
preference  stock  on  the  basis  of  £80 
every  £100  bond.    In  addition,  the  bo 
holders  are   to   receive  their  arrears 
interest,  and  the  Gr.W.R.  Co.  are  to  j 
vide  funds  to  wipe  off  all  the  liabilitie^ 
the  Harbour  Trust.     This  will  includ 
sum  of  £200,000,  principal  and  interjt 
due  to  the  Swansea  Corporation. 
Harbour  Trustees'  property  is  valued  it 
four  millions  sterling,  and  at  a  spe 
meeting  of  the  Swansea.  Harbour  Tru,--t 
executive  committee  were  instructeJjto 
proceed   with   the  negotiations  and 
completion  of  the   necessary  agreeni 
and  to  obtain  its  approval  by  the  st 
and  mortgage  holders  of  the  trust,  e1 

As  far  as  other  docks  and  harbour: 
South  Wales  are  concerned,  the  G.^Vi 
Co.  are  at  present  engaged  in  review ig 
the  hydraulic  equipment  of  the  Ca: 
Docks,  with  a  view  to  preparing  a  scli 
for  reducing  the  number  of  power  ho 
and  bringing  the  equipment  up  to  date 
With  the  price  of  many  things  at  a  ' 
high  level,  and  money  rather  tight, 
natural  for  one  to  look  around  to  sc 


any  economies  can  be  effected.    In  Scth 
Wales  the  colliery  yards  and  tips  w  Id 
seem  to  provide  a  good  opportunity 
such  a  scheme,  for  there  is  scarcely  cr 
them  that  does  not  boast  a  treme'-ii 
amount  of  old  machinerj'  lying  idle 
gradually  decaying.    The  principal  illt 
of  much  of  this  is  simply  that  it  is  ov 
date,  and  in  a  more  economical  coi 
would  have  been  sold  or  made  use  o 
s(mie   way.      In    a    similar  manner 
timber  is  allowed  to  weather  until 
useless,  whilst  much  good  coal  is  put  ( 
the  colliery  bank  with  the  rubbish 
there  buried.    At  a  time  when  the  ! 
of  coal  is  adversely  affecting  the  trad 
would  seem  that  it  might  be  profitab: 
go  into  such  .possible  sources  of  waste, 
a  view  to  their  elimination  or  iedu<'1p 
Such  an  enquiry  also  might  result 
certain    amount    of    extra  enqiloyi 
being  provided,  to  the  advantag(>  of  a 
men  now  out  of  work. 
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POLAND. 

(Reutkr's  Engineering  Set; vice. 

New  Polish  Akkoi'lane  F.vctou 
A  despatch  received  from  Wai 
says  that,  according  to  the  newspa. 
a  large  factory  for  the  construct io 
aeroplanes  and  motor  cars  which 
employ  several  thousand  workmen  is  i, 
established  near  the  city.  The  fac 
will  be  tiiKiuced  with  French  and  V\ 
capital, 
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I    UNITED  STATES  OF  AMERICA. 

\    (From  Our  Own  Correspondent.) 

i  Reports  a.s  to  the  steel  merger  avi  <o 
l|onflictiiig'  that  more  than  passing'  com- 
;  iieut  on  the  amalgamation  is  better  ieft 
iintil  something  of  a  more  definile  soit 
iiieiges  from  the  negotiations  and  tire 
[  ather  grotesque  haste  of  the  Goveinment 
1,0  interfere.  The  politician  displays  much 
[aore  concern  over  the" possibility  of  coni- 
jietitive  conditions  becoming  less  severe 
I  ban  he  does  about  the  economies  that  the 
Elimination  of  duplication  of  etfort  are 
likely  to  effect. 

H 

I  Under  the  so-called  Webb-Pomerene  Act 
export  combinations  formed  exclusively 
,.or  foreign  trade  are  permitted,  and,  as 
i||7as  to  be  expected,  the  steel  interests  lost 
:to  time  in  arranging  to  take  advantage 
pf  the  liberty  to  do  things  abroad  they 
Vere  not  permitted  to  do  at  home.  The 
l^xport  organisation  of  the  independent 
pteel  companies  is  known  as  the  Consoli- 
|.ated  Steel  Corporation. 


['  It  was  admitted  that  Mr.  Clarke  and 
i.Ir.  Thomas,  the  latter,  head  of  the  export 
'  ompany  maintained  by  the  United  States 
'iteel  Corporation,  met  occasionally  to  dis- 
miss prices  in  the  foreign  field.  But,  of 
!  ourse,  never  (sic)  discussed  home  prices. 
\\  bureau  of  labour  statistics  report  indi- 
j'ates  that  the  12-hoiir  day  is  being  gradu- 
Uy  eliminated  in  the  steel  trade. 


I'  In  1920  12  hours  a  day  were  com- 
monly worked  by  employees  in  the  prin- 
i,ipal  productive  occupations  of  all  depart- 
;,ients,  except  sheet  and  tinplate  mills  and 
I'uddling  mills  and  by  a  few  skilled 
pessenier  converter  employees. 
I  In  1920  the  12-hour  day  was  worked  by 
:  1  per  cent  of  all  blast  furnace  employees 
I  or  six  days  a  week,  and  by  25  per  cent  for 
[ix  and  seven  days  alternately,  in  addition 
p  29  per  cent  who  worked  regularly  12 
fours  a  dav,  seven  davs-  a  week.  In  all 
per  cent  of  the  employees  Avere  working 
!2-liours  a  day,  either  six  or  seven  days  a 
;;eek. 

y  Business  in  our  lines  is  getting  better. 

livery  division  reported  imDrovement  at 

file  recent  convention    of  the  American 

[■on,  Steel  and  Heavv  Hardware  Associa- 

fon.    For  example,  W.  J).  Latty,  a  bolt 

i  amifacturer   of    Cleveland,    made  the 

^leerful  announcement  that  his  firm  was 

ji  operation  on  a  basis  of  110  per  cent 

farmal  capacity. 

f  '   

\  The  copper  trade  outlook  is  the  brightest 

!  nee  the  war.    The  enormous  surplus  on 

jjnd  in  1920  is  now  for  the  most  pait 

reared  away,  a^d  the  inines  are  resumins- 

I  derations.      The  prediction  is  made  in 

;iany  quarters  that,   if  the  consumrtive 

i  inland  continues  to  increase  at  anything 

[ke  the   present   rate    much   longer,  a 

|iortage  may  develop. 

J  —  

!  The   lion    Tinde    Fevieic's  conmosite 

arket  average  of  14  iron  and  steel  pro- 

I'cts  is  practically  unchanged  this  week 

jhe  comnosite   is'  36.62  dols.  compared 

jith  36.60  dols.  on©  week  and  36.50  do.ls. 

i  vo  weeks  ago, 


Transactions  in  foreign  pig  iron  are 
arousing  more  general  interest.  A 
Delaware  river  pipeniaker  has  purchased 
one  carg'o,  and  Pacific  Coast  consumers 
another  of  Scotch  iron.  The  price  is 
around  24  dols.  c.i.f.  Atlantic  ports,  com- 
plied with  25.54  dols.,  the  prevailing  price 
of  Eastern  No.  2x  at  Philadelphia. 
Another  lot  of  2'50  tons  of  Belgian  iron  has 
been  placed  on  the  Pacific  Coast.  The 
Iron.  Trade  Review's  maiket  cable  from 
London  this  week  reports  further  sales  of 
1,500  tons  of  British  iron  for  delivery  at 
Baltimore,  and  an  enquiry  for  10,000  tons 
under  negotiation. 


At  the  luncheon  giA-eu  to  the  Press  after 
the  arrival  in  New  York  of  the  world's 
largest  vessel,  the  White  Star  liner 
Majestic,  P.  A.  S.  Franklin,  president  of 
the  International  Merchant  Marine  told 
us  that  "Great  liners  of  the  Majestic's 
type  are  cm  tiial  in  a  business  way.  Only 
time  will  tell  whether  the  support  they  will 
receive  will  make  them  economically  prac- 
tical or  not.  You  and  I  may  live  to  see 
Hying  liners  taking  jjassengers  across  the 
Atlantic,"  he  said,  "  and  making  the 
crossing  in  a  single  day.  Until  that  time 
comes,  and  perhaps  afterwards,  ships  like 
this  will  reinesent  the  best  in  ocean 
travel." 


■  An  Associated  Press  dispatch  declares 
that  a  mystery  car  will  carry  the  life  hopes 
of  two  inventors  when  the  barrier  is 
sprung  on  the  500'  mile  sweepstakes  at 
Indianapolis,  and,  if  their  words  are  to  be 
taken  at  face  vahie,  a  victory  for  them 
will  mean  the  loosening  of  a  thunderbolt 
on  the  internal-combustion  engine 
industi-y — automobile,  airplane  and 
marine. 

Grouped  with  their  associates  in  a 
greasy  office  in  a  more  greasy  shop  on  the 
upper  West  Side,  the  two  inventors, 
Rudolph  Wehr  and  J.  H.  Lehman,  with 
great  reluctance  partly  lifted  the  veil  of 
the  mystery  recently,  flatly  refusing, 
however,  to  divulg-e  all  the  details,  even 
declining  to  talk  at  first,  explaining  that 
they  desired  to  demonstrate  first  and  tell 
about  it  afterward. 

W^ehr's  invention  is  the  more  important 
of  the  two.  He  says  he  has  perfected  the 
rotary  valve  engine — the  goal  of  many 
engineers.  He  has  passed  14  years,  days 
and  niglits,  without  previous  technical 
instruction,  evolving  a  motor,  the 
generated  heat  of  whicli  will  not  preclude 
smooth  opening'  and  closing-  of  a  valve 
without  exertion  of  horse-power. 

The  result  is  an  engine,  he  says,  25  per 
cent  lighter  than  the  present  valve  type, 
and  of  at  least  100  fewer  parts.  It  was 
arrived  at  by  engineering,  calculation  and 
untiring'  experimenting",  he  said,  using' 
standard  metal  alloys.  The  saving  in  fuel 
consumed,  in  addition  to  increased 
efficiency,  will  be  incalculable.  W^ehr 
declared. 

Tlie  other  invitation  concerns  the  igni- 
tion system — substitution  of  an  alternat- 
ing current  for  the  direct.  Lehiiian  says 
the  theory  has  been  used  in  a  scattered 
way,  but  never  Avitli  the  success  that  he 
lias  achipyed  with  W^elir's  motor.  Both 
have    laboured  here  together  for  eight 


years.  Alternating  ignition  means 
higher  speed,  twin  spark  and  working 
from  a  single  break,  eliminating  the 
pitting  of  the  spark  point. 

W^ehr  and  Lehman  have  combined  their 
two  perfected  ideas  in  a  car  that  will  be 
shipped  to  Indianapolis.  Its  unusual 
specifications,  sent  in  advance,  caused 
laughter,  then  consternation,  among  auto- 
mobile experts  who  learned  of  the  entry. 

The  race  this  year  is  open  to  cars  of 
180  cubic  inches  mctor.  The  Wehr  motor 
is  only  120  cubic  inches. 

Neither  Wehr,  Lehman,  nor  L.  P. 
Oome,  who  is  managing  their  affairs, 
would  talk  about  the  speed  of  the  racing 
car  they  have  fabricated,  but  there  are 
reliable  reports  that  it  has  registered 
between  110  and  120  miles  an  hour.  It 
has  been  tuned  up  only  in  the  dead  of 
night  on  lonely  roads  about  New  York  to 
aid  in  keeping  the  secret.  It  has  2^  in. 
bore  and  4f  in.  stroke. 

As  usual,  when  anything  new  comes  up, 
I  got  in  touch  with  the  inventors  in  au 
endeavour  to  let  Engineering  Woi-ld 
readers  have  first-hand  and  authoratitive 
information.  They  were,  however,  un- 
usually closed  mouthed,  refusing  to  say 
anything  beyond  what  is  given  in  the 
above  newspaper  story. 


A  giant  turntable,  100  ft.  in  length, 
weighing  183,0001b.,  electrically  operated 
and  equipped  with  the  latest  safety 
devices,  has  been  installed  by  the 
Southern  Pacific  Co.  at  Ashland,  Ore.,  to 
take  care  of  the  powerful  new  locomotives 
being  placed  in  service  on  the  road's 
mountain  division. 

Tom  Darrow,  construction  foreman, 
established  a  record  for  railroad  turntable 
erection  by  setting'  up  the  huge  turntable 
in  10'  hours  12  minutes  without  delay  to 
power  or  traffic. 

The  turntable  was  built  at  a  cost  of 
about  50,000  dols. 

(Reuter's  Engineering  Service.) 
Electric  Vehicle  Market. — Business 
in  the  electric  vehicle  market  is  rather 
quiet.  Manufacturers'  representatives 
are  devoting  much  time  just  now  to 
following-  up  enquiries  received  at  the 
Electric  Automobile  Show.  According  to 
a  semi-official  annouiK  emeut  made  recently, 
the  electric  truck  business  in  the 
Metropolitan  district  during  the  past  five 
months  shows  a  gain  of  300  per  cent  as 
compared  with  the  corresponding  period 
of  1921.  The  Autocar  Co.  of  Ardmore, 
Pa.,  makers  of  a  well-known  petrol  truck, 
is  about  to  enter  the  electric-truck  manu- 
facturing field.  A  model  has  already'been 
constructed  and  when  experiments  now 
being  made  are  completed  the  truck  will 
be  placed  on  the  market.  The  Electric 
Vehicles  Bureau  of  the  New  England 
Division  of  the  National  Electric  Ligh,t 
Association  held  its  first  big  meeting  at 
Boston  on  Ma^^  24,  which  was  attended  by 
more  than  200  executives  and  others  con- 
nected with  the  electric  truck  and  allied 
interests.  Various  phases  of  the  industry 
were  discussed  by  prominent  speakers,  and 
it  was  decided  to  hold  similar  gatherings 
monthly.      A  proposal  to  hold  the  first 
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Electric-  Automobile  Show  in  Boston  in 
tlie  autumn  was  favourably  received,  and 
plans  will  probably  be  submitted  at  the 
next  meetino-. 

STKJiL   CuMPAA'IES   AMALGAMATED.  It  is 

announced  that  the  Midvale  Steel  Co.,  the 
Republican  Iron  tJc  Steel  Co.  and  the 
Inland  Steel  Co.  have  been  amalgamated 
under  the  ownership  of  the  Midvale  Steel 
Co.  The  name  of  the  new  concern  will 
probably  be  the  North  American  Steel 
Corporation.  The  existing-  preferred  and 
common  shares  will  be  changed  into  pre- 
ferred and  common  shares  of  the  new  com- 
pany with  adjustments.  It  is  intended  to 
provide  an  additional  working-  capital  of 
2(1,(;()I),()(H)  dols.  by  the  sale  of  new 
common  shares. 


Exports  of  Steel. — Exports  of  iron 
and  steel  from  the  United  States  in  March 
totalled  210,095  long-  tons,  an  increase  over 
January  and  February  of  this  year  of  ^^0 
and  55  per  cent  respectively.  Striking 
gains  were  made  in  black  steel  sheets 
(19,000  tons),  steel  rails  (12,000  tons), 
iron  and  steel  plates  (11,200  tons),  boiler 
tubes  and  welded  pipe  (7,000  tons),  struc- 
tural steel,  plan  material  (4,500  tons), 
iron  and  steel  bars,  plain  wire  and  ing^ots, 
blooms,  billets,  etc. '(3,000  to  3,500  tons), 
and  wire  rods  (2,800  tons).  Slight  losses 
were  recorded  in  wire  nails,  tinplate, 
fabricated  structural  steel,  black  iron 
sheets,  iron  and  steel  casting's,  wire  cloth 
and  screening,  horse  shoes  and  ferro-man- 
g'anese.  Exports  of  iron  and  steel  pro- 
ducts during  February  totalled  135,758 
tons. 


Steel  Merger. — Plans  for  the  merger 
of  the  Consolidated  Steel  &  Iron  Co.,  of 
St.  Louis,  (-apitalised  at  7,000,000  dols., 
and  the  Hoosier  Eolling  Mill  Co.,  of 
Terre  Haute,  capitalised  at  5,000,000 
dols.,  are  practically  complete,  according 
to  an  announcement  made  by  Mr.  J. 
R.  Finkelstein,  president  of  the  latter 
company. 


INDIA. 

(Reuter's  Engineering  Service.) 

Railway  Developments. — Of  the  30 
crores  allocated  this  year  to  the  rehabili- 
tation of  Indian  railways,  it  is  authorita- 
tively stated  that  one-half  will  be  applic- 
able to  rolling  stock.  Of  this  section 
again  one-half  will  be  devoted  to  pas- 
senger carriages,  one-quarter  to  locomo- 
tives, and  one-quarter  to  goods  wag'oiis. 
The  other  half,  viz.,  15  crores,  will  be  used 
in  the  duplication  of  lines,  the  rernodel- 
ling  of  station  yards,  the  strengthening  of 
bridges,  etc. 

Proposed  Motor  Association. — It  in 
understood  that  the  idea  of  amalgamating 
all  the  motoring  associations  in  India  and 
Singapore  in  a  Royal  Automobile  Associa- 
tion is  seriously  mooted  in  certain 
(juarters. 

Maciitn)5RY  Wanted.— There  is  a  de- 
mand for  machinery  of  almost  every  des- 
cription. New  printing  machines  are 
not  available,  and  second-hand  machines 
arc  fetchincT  good  prices.  Agricultural 
machinery  is  also  in  request.  The  demand 
for  textile  machinery  in  India  will  not 
be  easy  to  meet. 


FRANCE. 

(Reuter's  Engineering  Service.) 

HiYDRO-ELECTRIC    PoWER   IN  BrITTANY. 

— In  the  course  of  their  April  sessions  the 
Councils  General  of  the  Cotes  du  Nord 
and  Morbihan  voted  in  principle  their  par- 
ticipatiou  to  the  extent  of  Fc. 2,000,000 
each  in  the  company  which  is  being 
formed  for  the  exploitation  of  a  water- 
driven  electric  power  station  constructed 
on  the  Haut  Blavet,  20  kilometres  from 
Pontivy.  An  intei-departmental  commis- 
sion appointed  to  study  the  methods  by 
which  the  scheme  is  to  be  carried  out  has 
decided  that,  work  on  the  station  is  to  be 
liegun  shortlv.  A  high-tension  current  of 
45,000  volts  will  be  distributed  to  the 
towns  of  Saint  Brieuc,  Pontivy,  Baud, 
Lamballe.  Dinau,  Ploermel,  Auray, 
Lorient,  etc.  The  current  will  be  sup- 
plied at  the  maximum  price  of  34  cen- 
times per  kilowatt  hour  for  hig'h  tension, 
and  40  centimes  for  low  tension.  The 
commission  has  decided,  in  order  to  pre- 
vent the  whole  of  the  current  being-  used 
for  industrial  purposes,  to  reserve  25  pei- 
cent  for  domestic  uses  and  for  the  driving 
of  farm  machinery. 


ITALY. 

(From  Otm  ()wn  Correispondent.) 
A  dispute  has  arisen  in  the  engineering- 
industry  as  a  result  of  the  employers' 
pnipo.sal  to  further  reduce  wages  to  24  lire 
lier  day.  In  addition  to  this  reduction,  it 
was  proposed  to  abandon  the  general 
agieement  and  leave  the  different  works 
free  to  make  their  own  arrangements  as 
regards  working  hours,  etc.  A  ballot 
was  therefore  ai-ianged  i-esiilting  in  a 
majority  of  80  per  cent  against  the  reduc- 
tion, the  workers  contending  that  the  cost 
of  living-  in  Italy  has  not  been  reduced  to 
such  an  extent  to  Avarrant  the  present 
reduction.  Consequently  the  employees 
at  many  of  the  works  are  on  strike. 

Protests  have  been  made  to  the  Minister 
of  Labour  owing  to  the  gravity  of  the 
situation  of  the  Italian  metallic  tube 
works.  It  is  feared  that  the  works  in  this 
particular  branch  of  industry  will  have  to 
close  down  owing  to  the  excessive  com- 
j)etition  of  foreign  firms  who  are  under- 
(  utting  the  Italian  firms. 

At  the  ])eginning  of  June  an  Italian 
aviator  will  attempt  to  fly  across  Central 
and  Oriental  Europe  to  prove  that  aerial 
communications  can  be  established 
])etween  Italy  and  European  nations. 

Tlie  metals  imported  from  overseas 
during  1921  amounted  to  56,234  tons, 
:,gainst  195,399  tons  in  1920;  during 
January;  1922,  11,770  tons,  against  7,858 
tons  in  January,  1921;  and  during 
February,  1922,  13,845  tons,  against  7,388 
tons  in  February,  1921.  During  1921  the 
l)rin(-ij)al  oversea  imports  came  from 
I'.ngland  (14,447  tons),  the  United  States 
(34, 008  tons),  whereas  during  this  year 
the  Ignited  States  exported  nothing  to 
lialy,  and  Kngland  ini-reased  her  exitoria- 
tions.  esi)eciallv  in  Febniarv  (5,110  tons 
In  Kcbruai-v,  1922.  and  2.795  ionV  in 
February.  "  1922.  and  2.795  tons  in 
Februarv,  1921). 


SWEDEN. 

(Reuter's  Engineering  Service.) 

Telephone  Cable  ketween  Swedk: 
AND  Finland. — Svenska  Dayhladet  leaiir 
from  Helsing'fors  that  the  telephone  calib, 
between  Sweden  and  Finland  can  hardl\ 
be  laid  before  1923,  since  the  Finnisl 
Riksdag  must  first  be  consulted  in  thi 
matter. 

TeL,I-31'H0NIC    COMMl'NK  ATIONS    TO  FlK 

land. — -The  Riksdag  has  gi  anted  leav 
to  import  free  of  duty  the  telej 
phone  ('ables  intended  to  conned 
Sweden  and  Fiidand  ami  Swede 
and  ])enmark.  According  to  Aftonbladel 
however,  private  interests  are  planning  ; 
wireless  telephone  between  Aabo  and  Stocli 
holm  which  would  cost  only  500, OO' 
Finnish  marks,  whereas  the  cost  of  tli 
official  scheme  is  calculated  at  ab(ni 
10,000,000  Finnish  marks.  The  initiativ 
with  regard  to  the  wireless  telephone  wa 
taken  by  the  Chamber  of  Commerce  a 
Aabo  in  collaboration  with  a  local  tele 
phone  company  in  that  town,  but  th 
chances  of  a  speedy  solution  of  the  que.- 
tion  are  thought  to  be  unfavourable,  sine 
official  circles  seem  to  consider  that  tk 
wireless  telephone  would  compete  wit 
the  cable  connection ;  it  will  therefore 
probably  be  difficult  to  obtain  a  conce.' 
si  on . 


PORTUGAL. 

(Reuter's  Engineering  Service.) 

New  Railway  Works. — According  t 
a  Bill  adopted  by  the  Senate,  15,000,00 
escudos  out  of  the  last  increase  in  th 
note  circulation  were  allotted  for  constrm 
tional  work  on  the  State  railway  line^ 
The  repartition  adopted  by  the  Senate  wa 
as  follows  :  Enlargement  of  stations  on  th 
Minho  and  Douro  lines,  700,000  escudos 
completion  of  the  station  at  Monca« 
00,0'(X)  escudos ;  line  from  Barreiro  i 
Cacilhas,  80.000  escudos;  Porto  Ceintui 
line  (Oontumil-Leixo.se),  1,490.00 
escudos;  line  from  Estremoz  to  Castelo  d 
Vide,  1,800,000  escudos;  line  from  Evoi 
to  Regnengos,  1,500.000  escudos;  lin 
from  Evora  to  Pomarao,  1.500.00 
escudos;  line  from  Regoa  to  I,anieg( 
500.000'  escudos;  Sado  line,  enlargeniei 
of  Ermidas  station,  5f)0.000  escudos;  Tal 
do  Sabor  line,  Cavicaes-Bruco  sectioi 
150.000  escudos ;  Yale  do  Tamega  lint 
1.000,000  escudos;  section  of  line  froi 
Portimao  to  Lagos,  270,000  escudos;  an 
Sines  section,  3,500,000  escudos.  The  Bi 
is  now  in  the  Chamber  of  Deputies,  whei 
a  favourable  report  has  been  handed  in  b 
the  commission  appointed  to  enquire  inf 
the  matter,  and  where,  if  appi-oved,  it  wi 
he  definitely  converted  into  law,  probabl 
witli  important  modifications. 


SWITZERLAND. 

(Reuter's  Enginbehing  Service.) 

New  Electric  Railway. — A  mes.^-u!. 
from  Lucerne  states  that  the  electric  rai 
wav  between  Lucerne  and  Goldau.  on  tl 
Saint  Gothard  line,  is  now  open.  Tl 
fiisf  electric  train  ran  from  Goldau 
Lucerne  in  32  minutes,  with  three  sio) 
on  the  way. 
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The  Factor  of  Safety. 


HIS  factor  is  of  great  value  iu  compan'njr 
Iniilar  structures  in  like  circuinstari(  cs, 
ut  any  departure  from  similarity  reduces 
>  value  coDsiderably.  It  is  defined  as  the 
,  itio  A/B,  where  A  represents  the  least 
;.ad  which,  being'  shjwly  and  steadily 
;  "Creased  from  zero,  would  just  fractuie  a 
*  articular  piece,  while  B  denotes  the 
(  reatest  load  which  that  piece  will  have  to 
"ear.  Changes  in,  and  manner  of  applica- 
i'on  of,  loading  are  not  taken  into  account 
tut  are  left  to  the  care  of  the  all- 
Tiibracing  factor,  which,  it  is  suggested, 
flight  be  moi-e  generally  useful  if  it  were 
;  ?stricted  to  the  allowance  necessary  to 
[  >ver  faults  in  nuiterial  and  tteatnient, 
;  lisuse,  wear  and  otlicr  unknown  circuiii- 
■  tances. 

I  Because  of  the  abuse  of  this  exjjnessioii, 
^lost  young  engineers  pass  througli  a 
l^eriod  during  which  they  believe  that  the 
flings  whicli  they  make  are  subject  to 
|iresses  one-third,  one-sixth,  or  one-tenth 
kf  those  whicli  would  cause  hreakdowii, 


'  rhile  men  of  greater  experience  use  (and 
"re  justified  in  so  doing)  factors  which 

hey  have  jjrevio'Usly  found  satisfactory  in 
^ases  of  the  same  kind,  but  are  often  con- 
sent to  carry  their  analysis  no  further ; 
•u  this  way  they  lose  versatility  and  are 
„ess  able  to  attack  a  new  problem  with 

onfidence. 

With  some  exce})tious  (see  the  examples 
jihich  follow)  no  piece  may  safely  can  y  a 
tress  in  excess  of  its  elastic  limit,  for 
,  f  this  be  exceeded  the  resulting  jrerma- 
lent  set  may  throw  greater  loads  on  other 
uembers  of  a  complex  structure  or  inter- 
ere  with  the  sequence  of  events  which  a 
iiachine  is  designed  to  maintain. 
'   If,  then,  we  can  divide  the  elastic  limit 
)f  the  material  (under  the  particular  con- 
litions  of  loading)  by  the  actual  greatest 
itress   under    the   same   conditions,  the 
luotient  will  be  a  true  measure  of  reserve 
strength — the  reserve  must  be  sufficient 
';o  cover:    (a)  Fardts  in  material;  there 
should  be  little  doubt  as  to  the  quality  of 
^■ood,  rolled  mild  steel,  or  alloy  steels,  of 
inown    composition,    heat    treated  by 
'xperts,  but  an  allowance  of  one  and  a 
half  to  two  must  be  ma.dr  for  castings, 
|Cominon  iron  forgings  or  alloy  steels  if 


the  treatment  is  uncertain.  (b)  Possi- 
bility of  overlooking  ;  no  allowance  of  this 
kind  could  be  made  in  the  structure  of  a 
light-weight  motor  car,  but  it  would  Ik* 
foolish  not  to  allow  for  the  effect  of  exces- 
sive spc'cd  on  tlie  engine  flywheel.  ic) 
An  additional  allowance  in  cases  where 
failure  might  have  disastrous  conse- 
({uences  ;  engine  trouble  in  a  motor  bicycle 
is  usually  only  inconvenience,  but  engine 
trouble  at  sea  might  involve  the  loss  of  a 
ship. 

It  is  ])roposed  now  to  examine  a  few 
specific  instances  and  to  estimate  the 
value  of  the  reserve  of  strength,  as  defined 
a  hove. 

1.  AVrought-iron  chain  for  lifting 
tackle,  as  used  by  a  well-known  firm  of 
irane  makers,  has  to  cany  5  tons  per 
square  inch,  taking  the  sides  of  the  links 
to  be  subject  to  pure  tension.  The  iron  is 
of  good  quality,  and  the  factor  of  safety, 
according  to  the  definition  generally 
accepted,  is  therefore  about  five.  Actually, 
however,  the  material  is  not  in  ])ure  ten- 
sion, and  the  load  is  often  applied 
suddenly. 

Refeiring  to  Fig.  1,  if  tlie  link  were 
perfectly  flexible,  the  moment,  about  the 
point  0,  of  the  tension  at  any  .siection 
would  be  the  same,  and  the  dead  lo'ad  stre.ss 


would  be 


W 


-  -  d- 
4 


where  W  represents 
d  (I   t  lie   (1  ia  meter  of 


1he   load  cairied 
the  iron. 

For  a  rigid  link,  following  the  analysis 
given  in  Morley's  "  Strength  of 
Materials,"  the  stresses  at  jioints  a,  b,  r 
ai  e  respectively 

w  w  w 

2-28 --r/-,   2-04  _(/-,  and  l-6_-t/-'. 
ir/4     '  Tr/i     '  7r/4 

Thus  the  flexible  link  would  be  stressed 
to  5  tons  per  square  inch,  the  i"igid  link  to 
4.J  times  that  amount.  The  true  state  of 
affairs  is  probably  intennediate ;  certainly, 
when  ])ortions  of  the  material  are  stressed 
beyond  the  elastic  limit,  flexibility  is 
increased  during  the  pai-ficular  applica- 
tion of  the  load)  and  there  is  a  tendency 
towards  more  even  distribution  of  stress. 
All  things  considered,  we  are  likely  to  err 
on  the  weak  side,  if  we  take  the  actual 
stress  due  tO'  bending  at  10  tons  per  sqruire 
inch. 

The  effects  of  this  live  load  and  shock 
are  easily  followed  by  reference  to  Fig.  2. 
OA  represents  the  unstrained  length  of  a 
piece  which  is  regarded  as  fixed  at  0.  If 
lioint  A  is  caused  to  move  in  the  direction 
of  the  arrow,  movement  is  resisted  by  the 
stress  in  the  material,  which,  up  to  the 
elastic  limit,  is  proportional  to  the  strain. 
Further,  if  AB  represents  the  extension 
caused  by  a  dead  load  W,  and  BF  indicates 
W  to  any  convenient  scale,  then  the  work 
done  during  the  extension  from  A  to  B  by 
the  stress  in  the  material  is  obviously 
shown  by  the  area  ABF.  When  there  is 
live  load,  ^^•ithout  shock,  the  force  W  is 
applied  at  A,  without  initial  velocity,  to 
the  unstrained  bar;  the  work  done  by  the 
stiess  dui  ing  extension  to  B  is  still  shown 
bv  ABF.  but  the  woik  done  by  the  load 
is  ABFF,  the  excess,  AFE,  being  stored 


as  kinetic  energy  in  the  now-moving  load. 
The  extension  therefore  proceeds  to  C, 
where  the  work  done  hy  the  load  ACGE 
is  just  equal  to  that  done  by  the  resisting 
stress.  It  will  be  evident  that  the  maxi- 
mum stress  caused  by  a  live  load  is  double 
the  dead  load  stress  (subsequently  the 
restoring  force  CK  being  greater  than  the 
load,  which  is  momentarily  at  rest,  the 
movement  is  reversed  in  direction  and 
becomes  vibratory). 

Again,  if  the  load  had  velocity  at  the 
moment  of  ap])lication,  as,  for  example,  on 
checking  suddenly  after  lowering,  its 
corresi)onding  kinetic  energy  will  strain 
the  material  still  further,  until,  at  D,  this 
energy  is  equal  to  the  work  represented  by 
K(jHL.  Hence  the  stress  under  shock  is 
increased  by  comparison  with  the  dead 
load  stresis  in  the  ratio  DL/BF  if  the 
point  0  is  rigid.  Many  crane  structures, 
however,  are  somewhat  lively  under  full 
load,  with  the  result  that  the  energy  of 
shock  is  absorbed  by  a  large  volume  of 
strained  material,  and  the  additional  stress 
may  not  be  very  great. 

Onc<'  more,  therefore,  we  have  to  guess 
that  the  conditions  of  loading  cause  the 
dead  load  stresses  to  be  doubled,  the 
actual  values  at  points  a  and  h,  Fig.  1, 


Fig.  2. 

being  in  excess  of  20  tons  per  square  inch, 
provided  that  the  material  remains  elastic 
up  to  this  point. 

Wlien  a  chain  is  first  put  into  service, 
the  elastic  limit  is  not  likely  to  be  higher 
than  15  tons  per  square  inch;  therefore, 
at  this  stage,  we  cannot  say  that  the 
stress  I'eaches  20  tons  per  square  inch,  but 
only  that  the  elastic  limit  is  sometimes 
exceeded.  Whenever  this  happens  the 
chain  is  stretched  permaneuth-,  but,  pro- 
vided it  does  not  break,  no  damage  is 
immediately  apparent. 

Now,  it  is  a  well-known  property  of 
^^■rought  iron  and  other  ductile  metals 
that  if  a  stress  greater  than  the  original 
elastic  limit  is  first  set  up  and  then 
removed  subsecjuent  testing  reveals  a 
higher  elastic  limit  accompanied  by 
reduced  ductility  (cold  drawing,  for 
instance,  shows  this  effect  remarkably); 
also,  the  repetition  of  the  process  causes 
failure  ultinuxtely  to  occur  suddenly. 
P'xperience  has  proved  that  lifting  chains 
are  liable  to  just  this  kind  of  failure 
unless  they  are  annealed  periodically  to 
restore  the  metal  to  its  original  state. 

All  things  considered,  it  may  be  said 
that  the  real  safe  factor  in  this  case  is  in 
the  neighbourhood  of  one;  there  is  no 
reserve  strength  to  cover  faulty  material, 
defective  welding  or  overloading. 

2.  Coal  springs  are  often  used  in  places' 
where  their  failure  might  cause  a  serious 
accident,    and  it   is  common  experience 
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that  these  spriugs  rarely  break  if  the  full 
load  stress  does  not  exceed  60,0001b.  per 
square  inch  (shear).  This  stress  is 
calculated  according  to  the  strain  in  the 
material,  rather  than  the  load  which 
causes  it;  hence  there  is  no  need  to  make 
any  further  allowance  foi-  line  load  or 
shock. 

As  the  elastic  limit  of  good  spring  steel 
is  about  140,0001b.  per  square  inch,  it 
will  be  seen  that  the  reserve  strength 
factor  is  2'3 ;  this  gives  a  good  allowance 
for  overloading  or  other  misuse,  still 
keeping  a  reserve  against  danger,  and 
justifies  the  confidence  with  which  such 
springs  are  used  for  brakes,  steam  engine 
governors,  etc. 

The  use  of  poor  material,  however,  may 
reduce  the  reserve  factoi-  to  little  more 
than  one,  while,  if  the  stress  fluctuates 
frequently  over  a  consideiable  lange,  as 
in  the  valve  springs  of  internal-com- 
bustion engines,  the  consequent  reduction 
of  the  elastic  limit  (see  beloAv)  will  have 
a  similar  tendency. 

The  Board  of  Trade  iiile  for  safety 
valve  spiings  of  circular  section  allows  a 
maximum  stress  of  20,000  lb.  per  square 
inch  under  dead  load. 

•3.  The  connecting  rods  of  high-speed 
engines  have  to  bear  stresses  which  are 
always  fluciuating,  never  constant.  (For 
analysis  of  these  stresses  see  "  Notes  on 
Aero  Engine  Design,  l^he  Engineering 
WorM,  June  18  and  July  16,  1921).  In 
a  particular  aeroplane  engine  which 
developed  85  h. p.  per  cylinder  at  1,400 
revolutions  per  minute,  the  stress  at  one 
point  in  the  connecting  rod  (on  the  outer 
face  of  the  leading  flange,  distant  from 
the  small  end  approximately  six-tenihs  of 
ihe  length  between  centres)  varies  as 
shown  in  Fig.  8.  The  compressive  stress 
reaches  11,0001b.  ner  square  inch  and  the 
tensile  stress  0,500  1b.  per  square  inch; 
the  range  of  stress  is  17,500  lb.  per  square 

CORROSION. 

f  Coal  intied     from    puf/c  W.  ) 

spray  which  falls  upon  them  and  this  salt, 
which  is  very  hygroscopic,  absorbs  moisture 
in  a  manner  which  is  especially  corrosive. 

Various  attempts  have  been  made  to  pro- 
tect the  shell  plating  against  corrosion  by 
means  of  patent  compositions.  I  mention 
the  following  unusual  and  almost  disastrous 
attempt  as  it  has  a  distinct  bearing  on  the 
subject  of  Voltaic  action.  It  has  been  found 
that  a  plate  could  be  considered  almost 
immune  from  corrosion  when  entirely  covered 
with  the  magnetic  oxide. 

It  is  now  generally  known  that  the  black 
oxide  is  strongly  electro-negative  to  steel, 
and  that  unless  it  is  removed  serious  Voltaic 
action  wUl  result.  Some  investigators  place 
the  black  oxide  almost  in  line  with  copper  in 
the  electro-motive  scale.  The  removal  of 
all  magnetic  oxide  and  ordinnry  rust  before 
coating  the  structure  with  paint  is  universally 
considered  to  be  the  correct  practice  and  its 
removal  is  effected  by  the  Admiralty  methods 
of  pic^kling  in  one  part  of  hydrochloric  acid 
and  20  of  water,  by  weatlicring  and  wire 
brushing  or  by  sending  the  vessel  on  a  short 
voyage  and  removing  the  then  loosened  scale 
on  her  return  before  applying  the  coating  of 
paint. 

Son?  AUem])h  to  Retard  Corrosion. 

In  some  vessels  built  locally  for  a  well- 
known  line  the  steelwork  inside  the  boiler - 


inch,  and  there  are  four  alternations  per 
cycle,  or  2,800  per  minute. 

The  material,  properly  heat  treated, 
yields  at  about  120,000  lb.  per  square 
inch,  and  breaks  at  about  150,000;  thus 
the  api)arent  factor  of  safety,  if  we  accept 
the  same  value  for  the  compressive  as 
for  the  tensile  strength,  is  over  13. 

The  many  experiments  which  have  been 
made  in  the  field  of  alternating  stresses 
show,  however,  that  a  much  smaller 
breaking  stress  must  be  accepted  under 
these  conditions.    Further,  the  speed  of 
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the  alternations  in  this  i)articular  case  is 
about  the  woist  possible  (Revnolds  & 
Smith,  Phil.  Trans.  Roy.  Sod,  1902). 
AVith  this  in  view  we  should  expect 
trouble  sooner  or  later  if  the -range  of 
stress  were  allowed  to  exceed  one-half  of 
the  ultimate  tensile  strength,  say, 
75,000  lb.  per  square  inch. 

Again,  the  change  at  the  moment  of 
ignition  is  very  sudden,  so  that  the  actual 
range  of  stress  may  be  as  high  as 
30,0001b.  per  square  inch.  These 
calculations  would  make  the  true  reserve 
factor  about  2|,  but  it  should  be  borne  in 


room  tank  was  galvanised,  but  the  discon- 
tinuance of  this  practice  points  to  the  fact  of 
its  unsuccessful  application.  A  more  success- 
ful attempt  to  overcome  this  difficult  problem 
is  due  to  Landretli  who  introduced  the  system 
of  boiler-room  tank  ventilation  which  bears 
his  name.  His  system  consists  of  ventilating 
pipes,  some  of  which  are  led  from  the  tank 
into  the  smoke  box  of  the  boilers  at  the'  base 
of  the  funnel,  so  utilising  the  natural  draught 
in  the  funnel  to  induce  a  current  of  air  to 
circidate  in  the  tank.  It  is  claimed  that  in 
this  manner  the  moist  and  foul  air  is  drawn 
from  the  tank.  It  is  generally  aclaiow  ledged 
that  efficient  ventilation  of  these  spaces  is 
extremely  beneficial  and  there  seems  to  be 
no  reason  against  itf?  more  extensive  adoption. 

A  more  recent  attempt  to  minimise  corro- 
sion is  known  as  the  Cumberland  electrolytic 
system  for  the  prevention  of  corrosion.  It 
consists  of  introducing  a  higher  counter 
electro-motive  force  to  that  clausing  the  cor- 
rosive action,  by  means  of  a  small  dynamo 
and  suitable  electrodes,  and  is  stated  to  have 
achieved  success  under  practical  working 
conditions  for  some  years.  The  anodes  are 
of  iron  and  are  designed  to  last  for  18  to  24 
months.  A  heavy  current  of  10  volts  is  used. 
The  system  is  fitted  to  stern  frames  in  way 
of  bronze  propellers  and  in  steam  boilers  and 
con(!cns(TS. 

A  Reference  to  Rust  Resisting  Steels. 

Iron  and  iron  alloys  are  now  being  made 
which  are  practically  unattackcd  by  acids. 


mind  that  internal-combustion  engiiiej 
are  especially  liable  to  increased  speed  o 
occasions,  and  this  makes  a  high  facte 
desirable. 

4.  In  .structures,  if  there  is  littl 
impact,  tension  members  are  cominoul 
stressed  up  to  seven  tons  per  square  inch 
if  they  are  pierced  by  rivet  holes  or  hav 
other  irregularities,  the  stress  is  regarde 
as  evenly  distributed  over  the  least  are; 
yet  it  has  long  been  known  that  the  edg 
of  a  hole  is  always  a  potential  daug{ 
point,  and  it  appears  likely,  from  Vk 
fessor  Coker's  researches  (see  particularll 
the  papers  lead  before  the  Institution  ti 
Xaval  Architects,  March  25,  1920,  and  tli 
British  Association,  Section  Q,  Edii 
burgh,  September,  1921),  that  the  actus 
stress  nray  be  two  or  three  times  the  mea 
value  as  usiuiUy  calculated. 

With  good  riveting,  no  doubt,  frictio 
under  the  rivet  heads  tends  to  relieve  ti 
extreme  stresses,  but  it  would  hardly  I 
wise  to  rely  too  much  on  this ;  it  is  safe . 
to  say  that  the  stress  may  approach  tl 
elastic  limit,  giving  a  reserve  factor  ( 
about  one.  Reserve  for  overload  shoul 
be  unnecessary,  as  this  would  be  coi 
sidered  in  determining  the  nominal  stres: 
while  as  regards  quality  of  material  th: 
is  checked  by  testing  if  intended  fc 
structures  of  any  importance.  If,  hov 
ever,  the  elastic  limit  is  exceeded  at  an 
point  on  account,  say,  of  a  loose  rive 
local  yielding  (the  material  being  ductih 
will  redistril)ute  the  stress.  As  in  tl 
first  example,  there  is  a  limit  to  tli 
number  of  such  applications  of  loadin 
which  may  be  made  without  causin 
fracture,  but  the  fault  will  be  detected  an 
remedied  in  most  cases  before  the  lim 
is  reached. 

Readers  who  are  interested  can  easil 
multiply  instances  from  their  own  exper 
ence,  and  will  find  that  a  safe  factor  of 
to  r5  is  commoner  than  4,  5  or  6. 


and  others  exhibit  considerable  resistance  1 
general  corrosive  influences.  A  number  ( 
these  steels  and  irons,  however,  such  ; 
Firth's  stainless  steel,  which  is  now  extei 
sively  used  for  cutlery,  are  unsuitable  f( 
structural  work  because  of  their  high  cos 
high  tensile  breaking  stress  with  loss  ( 
ductility,  and  the  fact  that  the}^  are  onl 
really  rust  resisting  in  the  hardened  conditio 
and  must  never  be  put  to  use  in  the  anncok 
state. 

The  Influence  of  Efficient  Upkeep  and  Gcci 
Desis;n  and  Workmanship  in  Prolonge 
and  Serviceable  Life  of  Steel  Structures. 

In  many  cases  the  o^raers  of  cai'go  steaniei 
do  not  attach  to  the  problems  of  corrosio 
and  maintenance  the  imirortance  the 
deserve,  nor  do  they  always  insist  upon  th 
elimination  from  the  design  of  their  vessel 
of  factors  which  lead  to  corrosion.  Witii  thi 
object  of  minimising  corrosion  the  l)e.* 
design  of  a  vessel  is  that  in  which  tliere  ar 
tlic  fewest  and  simplest  parts  with  all  th 
faying  surfaces  in  close  contact  and  whic 
allows  of  easy  access  to  all  compartments  fo 
the  purpose  of  cleaning  and  coating.  It  ^\i^ 
readily  be  understood  that  the  best  sect  id 
of  steel  for  frames,  beams  and  girders,  so  fa 
as  corrosion  is  concerned,  is  that  wliic, 
exposes  a  minimum  surface  to  corrosiv 
influences.  Unfortunately',  from  the  poin, 
of  view  of  strength,  such  a  section  is  no 
ah\  ays  efficient  and  a  compromise  has  to  b 
effected. 
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The  Effect  of  Oxidising  Gases  on  Heated  Iron. 


By  Profkssok  n.  C.  H.  CARPEXTER,  F.R.S.,  axd  Miss  C.  F.  ELAM. 


The  experiments  to  be  described  in  this 
paper   originated   in   the   following  way. 
The  authors  Avere  experimenting  with  the 
^racuum  etching  of  copper  which  M'as  heated 
In  a  silica  tube,  at  temperatures  in  the 
neighbourhood  of  1,000  deg.  Cen.    The  metal 
evolved  a  considerable  volume  of  gas  which, 
if  allowed  to  remain  in  the  tube,  caused  it 
to    blister.      If,    however,    the    gas  was 
pumped  off  as  soon  as  it  was  evolved  and 
jithe  vacuum  maintained,  the  copper  remained 
.bright  and  quite  free  from  oxidation.  Under 
'these  conditions  the  structure  of  the  copper 
ingrains  was  rendered  manifest  by  what  may 
!  be  termed  a  heat  etch.    It  so  happened  that 
on  one  occasion  Armco  iron  was  placed 
in  the  tube  with  the  copper,  although  not 
^in  contact  with  it.    The  tube  was  then 


Fig.  1.  Fig.  2. 

Copper     heated     in  Armco   iron  heated 

vacuo  in  the  presenct^  in  vanuo  in  the  pre 

of  Armco  iron.  .«ence  nf  copper. 

evacuated  and  heated  to  about  1,000  deg. 
Cen.  The  gas  evolved  from  the  two  metals 
was  not  pumped  off,  but  allowed  to  accumu- 
late in  the  tube.  At  the  conclusion  of  the 
experiment,  when  the  metals  were  with- 
drawn from  the  tube,  it  was  found  that  each 
of  them  had  altered  considerably  in  appear- 
ance. On  the  one  hand,  the  copper  was 
found  to  have  become  coated  with  a  layer 
of  blue  cuprous  oxide,  which  in  some  places 
covered  the  metal  com])letely,  whereas  in 
others  it  took  the  form  of  six-pointed  stars 
deposited  on  the  metal.  On  the  other  hand, 
the  iron  Mas  distinctly  lustrous,  if  rather 
dark,  and  appeared  to  be  very  deeply  etched. 
Both  speciiriens  had  been  originally  polished 
and  sufficiently  etched  to  show  the  outline 
of  the  crystal  grains. 

An  exi)eriment  was  then  made  by  heating 
the  iron  itself  in  the  absence  of  copper,  and 
tests  were  made  with  Armco  iron,  electrolytic 
iron,  and  Swedish  iron.  In  each  case  a 
considerable  vohime  of  gas  was  evolved, 
but  no  etching  effects  were  produced,  and 
the  iron  appeared  to  be  slightly  oxidised. 
The  characteristic  etching  effect  observed  in 
the  previous  experiment  therefore  was 
evidently  due  to  something  evolved  from 
the  copper. 

A  series  of  experiments  was  then  instituted 
to  study  the  progress  and  characteristic 
features  of  the  etch  produced  on  the  iron 
when  heated  with  copper.    In  all  these  cases 


the  metals  were  separated  from  one  another 
in  the  tube.  The  structure  of  the  iron  as 
revealed  under  the  microscope  was  found  to 
depend  both  on  the  period  of  heating  and 
the  temperature.  After  short  periods,  such, 
for  instance,  as  half  an  hour,  at  1,000  deg. 
Cen.,  the  surface  was  found  to  be  covered 
wdth  small,  somewhat  irregular  facets,  whose 
orientation  was  constant  on  any  one  crystal 
but  differed  as  a  rule  on  passing  from  one 
crystal  to  another.  Fig.  1  shows 
the  structure  at  300  diameters  of  the  surface 
of  the  copper.  This  is  hardly  etched  at  all, 
although  evidences  of  twin  crystals  are 
manifest.  In  the  centre  is  a  blue  star  of 
cuprous  oxide  of  very  characteristic  appear- 
ance, and  deposits  of  this  constituent  are 
also  \^isible  in  other  parts  of  the  field  shown. 
Fig.  2  shows  at  300  diameters  the  appearance 
of  the  surface  of  the  iron  after  the  above 
treatment.  Portions  of  three  grains  are 
visible.  On  each  of  them,  will  be  observed 
characteristic  facets  which  are  constant-  in 
direction  on  any  given  crystal,  but  vary 
from  one  crystal  to  another.  There  are 
also  decided  differences  of  level  between 
the  tops  of  the  facets  of  the  adjacent  crystals. 
Steoply  sloping  surfaees  connect  one  grain 
with  another,  and  these  slope  to  different 
extents.  Between  one  crystal  and  another 
the  etching  is  so  deep  as  to  produce  what  may 
be  called  a  volley. 

The  differences  of  level  on  passing  from  one 
grain  to  another  became  stiU  more  marked 
as  the  heating  was  carried  further.  The 
individual  facets  then  became  larger  and 
more  regular,  but  the  surface  was  rendered 
more  uneven.  Fig.  3  shows  at  600  diameters 
the  structure  of  Armco  iron  after  the  more 
prolonged  etching.  Regular  brick-like  facets 
are  visible  in  the  centre  of  the  field.  The 
dark  area  bounding  these  on  the  right  is  a 
sloping  boundary,  while  the  facets  beyond 
are  out  of  focus  owing  to  the  difference  of 


*  A  paper  read  before  the  Iron  and  Steel  Institute 
;  at  their  Annual  Meeting,  Mav,  1922. 


Fig.  3.  Fig.  4. 

Armco     iron  after            Two  adjacent  grains 

more   prolonged  heat-          of     e'.ectrolytic  iron 

mg.  ;ifttr  heating. 

level.  Fig.  4  represents  at  300  diameters 
the  structure  of  two  adjacent  grains  of 
electrolytic  iron  which  are  much  larger  than 
those  of  Armco  iron,  and  are  both  approxi- 
mitely  in  focus.  The  facets  in  the  upper 
half  of  the  field  strongly  suggest  an  orienta- 
tion parallel  to  the  cube  face,  whereas  those 
in  the  lower'' half  represent  a  section  of  a 
crystal  cut  obliquely:    Not  only  were  the 


crystals  of  electrolytic  iron  larger  than  those 
of  the  Armco  iron,  but  also  the  facets 
themselves. 

On  heating  for  a  longer  period,  say  for 
two  hours,  the  surface  became  still  more 
uneven  and  was  found  to  be  covered  with 
perfectly  regular  squares,  rectangles,  and 
triangles,  together  with  other  figures  of  less 
regular  shape.  Figs.  5  and  6  at  COO  diameters 
are  typical  examples  of  the  structures  thus 
obtained.  In  the  former  the  rectangle  etch 
figures  predominate  and  in  the  latter  the 
triangle.  In  these  cases,  owing  to  the  very 
deep  etch,  only  certain  parts  of  the  field 
can  be  obtained  in  focus  at  an^^  given  time. 
It  Avas  observed  that  the  size  and  general 
fonn  of  the  figures  A^aried  somewhat  in 
different  experiments  owing,  doubtless,  to 


Fig.  5.  Fig.  B. 

Armco  iron  after  heat  in  vacuo  for  two  lunns. 
.showing  rectangular  and  triangular  figures. 

slight  differences  in  pressure,  and  to  A'ariations 
in  the  composition  of  the  gases  CA^oK-ed  from 
both  metals.  Occasionally  \-ery  minute  etched 
figures  Avere  obtained,  such  as  are  illustrated 
on  Fig.  7,  at  a  magnification  of 
600  diameters,  Avhich  represents  part  of  one 
crystal  in  Avhich  the  etched  figures  appear 
as  minute  squares  and  rectangles.  Sub- 
stantially the  whole  of  this  field  is  in  focus. 
The  three  or  four  irregularly  shaped  figures 
obserA^ed  are  due  to  slight  porosities  in  the 
iron. 

It  remains  noAv  to  consider  what  the 
etched  figures  really  represent.  The  authors" 
first  idea  was  that  the  structures  observed 
were  those  of  the  etched  iron,  more  particu- 
larly as  the  form  of  the  figures  agreed  Aery 
well  with  AN'hat  is  knoMn  as  to  the  crj'stal 
forms  of  gamnia  and  alpha  iron.  It  A'ery 
soon  became  cA^dent,  howcA^er,  that  the 
hypothesis  was  not  correct  in  this  form. 
It  was  found  that,  under  certain  conditions, 
small  black,  shining  crystals  were  formed  on 
the  surface  of  the  iron,  in  addition  to  the 
etched  figures  described  aboA^e.  It  Avas 
thought  that  these  might  be  an  oxide,  and 
in  removing  some  Avith  a  penknife  in  order 
to  test  it  with  a  magnet,  it  Avas  noticed  that 
the  "  etch  "  layer  could  also  be  removed, 
revealing  unaltered  iron  underneath.  It 
ap]"»eared,  therefore,  that  the  characteristic 
etch  figures  were  due  to  an  oxidation  of  the 
iron  during  heating,  and  that  accordingly 
they  must  be  ascribed  to  an  oxide  and  not 
to  the  metal.  General  supjiort  to  this  vicAv 
was  given  by  the  fact  that  the  copper  itself 
w^as.  as  has  been  mentioned,  also  oxidised. 
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the  surface  in  certain  places  being  almost 
completely  covered  with  the  charactefistir 
blue  cuprous  oxide. 

Further  experiments  were  then  carried 
out  to  determine  what  relation  the  structure 
of  the  oxide  bore  to  that  of  the  iron.  It  was 
noticed  that  if  the  specimen  were  heated 
to  1,000  cleg.  Cen.  several  times,  there  was 
no  change  in  the  shape  or  size  of  the 
characteristic  etch  figures,  although  it  is 
obvious  that  on  every  occasion  a  change 
in  the  crystal  form  of  the  iron  itself  mu.st  have 
taken  place  on  passing  through  the  AcS 
inversion  and  back  again  through  Ar3.  In 
other  words,  it  is  clear  that  the  alpha  to 
gamma  and  gamma  to  alpha  change  had  no 
influence  on  the  facets  once  they  had  been 
produced.  Moreover,  on  marking  a  particular 
area  before  heating  it  could  be  shown  that 
its  structure  coixesponded  with  that  of  the 
original  alpha  iron  crystal.  The  boundaries 
were  the  same  in  both  cases.  On  repolishing 
and  etching  after  heating  it  bore,  however, 
no  relation  to  the  metal  underneath,  which 
had  recrj'stallised  in  passing  through  AcS 
and  Ar3.  Furthermore,  upon  heating  the 
specimen  of  the  iron  below  900  deg.  Cen.  it 
developed  the  same  characteristic  etch  facets 
as  at  1,000  deg.  Cen.,  although  the  time 
required  was  considerably  longer  (a  minimum 
of  two  hours).  It  is  clear,  therefore,  that 
the  formation  of  the  oxide  begins  below 
900  deg.  Cen.,  and  that  it  takes  its  shape 
from  the  structure  of  alpha  iron,  and  having 
once  begun  it  continues  to  grow,  regardless 
of  the  phase  changes  which  take  place  in 
the  iron  underneath  on  passing  from  alpha 
to  gamma  and  back  again.  The  authors  do 
not  regard  the  process  merely  as  an  oxidation 
of  the  iron  crystals,  by  means  of  which  the 
structure  of  the  iron  is  made  manifest,  so 
much  as  a  growth  of  crystals  of  an  oxide, 
the  orientation  of  which  is  determined  by 
the  iron  on  which  they  are  first  formed. 
In  certain  instances  the  valleys  produced 
at  the  boundaries  are  caused  by  the  growth 
of  oxide  crystals  away  from  the  true  boundary 
in  two  directions,  the  slopes  of  the  valley 
being  made  up  of  the  "  sides  "  of  the  crystals. 
It  will  be  noticed  that  these  are  striated  in 
a  regular  manner  corresponding  with  the 
orientation  of  the  facets  observed  on  the 
surface. 

The  fact  that  one  substance  will  assume 
the  same  orientation  as  that  of  another  on 
which  it  is  crystallising,  provided  they  are 
isomorphous,  is  well  known.  It  seems 
probable,  therefore,  that  in  the  present  case 
the  oxide  first  formed  is  magnetite  Fe^O*, 
which  has  a  cubic  symmetry  like  alpha  iron. 
The  surface  crystals,  however,  which  were 
removed  with  a  jjenknife,  were  not  attracted 
by  a  magnet,  indicating  that  they  had  been 
further  oxidised,  probably  to  Fe'^O^,  without 
change  of  form.  It  is  well  known  that 
haematite  crystallises  in  the  hexagonal  system , 
but  this  oxide  has  been  obtained  in  a  form 
jjseudomorphous  with  magnetite  by  heating 
the  latter  in  a  blow-pipe  flame  for  several 
hours.  The  crystals  oxidised  without  change 
of  form.  A  type  of  structure  somewhat 
similar  to  that  described  above  was  obtained 
by  Osmond  and  Cartaud.  They  heated  to 
redness  a  crystal  of  iron  (which  had  one  of 
the  cube  faces  polished)  in  a  nickel  crucible 
packed  with  calcined  magnesia  and  covered 
with  cast-iron  shavings.  To  use  their  own 
words  in  describing  the  results  of  this 
experiment  ;    "  The  poli.shcd  face  oxidised 


naturally  and  displayed  square  figures 
strongly  resembling  corrosion  figures.  .  .  . 
It  seems  that  the  oxidation  has  been 
regulated  by  the  structure  of  the  metal." 

As  has  been  already  stated,  the  charac- 
teristic structures  of  oxide  described  in  the 
present  ]iaper  are  only  produced  under  the 
combined  influence  of  the  gases  evolved 
from  both  copper  and  iron.  The  mere 
oxidation  of  the  iron  which  always  takes 
place  to  some  extent  when  it  is  heated  by 
itself  in  an  evacuated  silica  tube,  does  not 
produce  these  structures  at  all.  What  has 
to  be  explained,  if  possible,  is  the  oxidation 
of  the  iron  in  a  particular  way  under  the 
combined  influence  of  the  gases  simultane- 
ously evolved  both  from  iron  and  copper. 
The  effects  are  only  produced  by  copper 
containing  the  gases  normally  present  in 
the  metal.  If  the  copper  be'  previously 
heated  in  vacuo  several  times  until  no  gases 
are  evolved  and  be  then  heated  with  iron 
in  an  evacuated  tube,  it  remains  quite  bright, 
while  the  iron  oxidises  slightly  without  the 
production  of  the  characteristic  facets  of 
oxide.  Both  the  composition  and  volume 
of  the  gases  contained  in  copper  vary  within 
fairly  wide  limits.    Several  samples  of  the 
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Fig.  7. 

Crystal  of  electnolytic  iruii  showing  minute 
s;iiiare  and  rectangular  figures, 

metal,  however,  produced  similar  effects  on 
the  iron.  The  action,  therefore,  clearly  takes 
place  with  gases  whose  composition  varies 
to  some  extent.  The  gases  collected  when 
one  specimen  of  the  copper  used  in  the  authors' 
experiments  was  melted  in  vacuo,  gave  the 
following  results  on  analysis  : — 

[•■er  Cent, 

Hydrogen  s\ilpliide   151-2 

Carbon  dioxide   34-9 

Oxygen   I'l 

Residual  gas  (nitrogen)    2-8 

It  is  to  be  noted  that  this  mixture  contains 
only  just  over  1  per  cent  of  free  oxygen, 
but  that  there  is  a  considerable  amount 
of  oxygen  present  combined  with  carbon 
and  sulphur.  Less  information  exists  with 
regard  to  the  gases  present  in  iron.  The 
majority  of  gas  analyses  have  been  carried 
out  on  .steels,  and  in  these  cases  the  gases 
appear  to  consist  of  mixtures  of  the  oxides 
of  carbon  together  \\'ith  hydrogen  and 
nitrogen.  It  is  impossible  to  predict  what 
would  be  the  equilibrium  in  a  system  com- 
posed of  the  metals,  copper  and  iron,  at 
temperatures  of  from  900  deg.  Cen.  to  1,000 
deg.  Cen.,  w  hich  was  evolving  a  mixture  of  the 


above  types.  Broadlj'  speaking,  however 
it  appears  that  under  these  conditions  the 
atmosphere  produced  is  decidedly  oxidising 
both  as  regards  the  copper  and  the  iron. 
In  their  experiments  the  authors  have  noticed 
the  deposition  of  free  sulphur  in  the  cooler 
|5arts  of  the  quaitz  tube.  This  points  to 
the  decomposition  of  the  sulphur  dioxide 
always  present  in  the  copper,  and  the  result 
would  be  the  production  of  free  oxygen. 
Another  source  of  this  gas  is  possibly'  the 
decomposition  of  some  cujsrous  oxide.  The 
fact  that  the  production  of  the  characteristic 
facets  of  oxide  requires  a  period  of  con- 
siderable duration  for  its  completion  is  due, 
no  doubt,  to  the  gradual  liberation  of  the 
gases  over  this  period.  Those  contained  in 
and  evolved  from  the  copper  must  be  held 
to  be  the  chief  cause  of  the  characteristic 
structures  of  iron  oxide  produced,  but  the 
influence  of  their  possible  interaction  with 
the  gases  evolved  on  heating  the  iron  itself 
must  not  be  lost  sight  of. 


THE  REDUCING  VALVE. 

f  Vontitiued  from  page  'J.  J 

(4)  When  the  demand  o^n  the  reducec 
steam  is  of  a  fluctuating  nature,  such  as 
in  the  case  of  steam  hammers,  pumps,  etc. 
keep  the  reducing  valve  as  far  away  from 
fhem  as  possible,  so  as  to  create  a  reseive 
in  the  pipes  and  to  reduce  vibration. 

(5)  Keep  the  reducing  valve  as  high  as 
possible  to  avoid  condensation  water. 

(G)  Keep  spare  diaphiagms  in  stock  oi 
othei  parts  likely  to  require  renewal. 


NEW    "WORLD  NEWSPAPER." 
"  The  European  Commercial." 

Au  important  step  in  the  rehabilitation 
Euiopean  trade,  and  indeed  the  trade  of  the  entir 
world,  wi'.l  be  the  publication,  under  BritisI 
ausp.ces,  in  Vienna,  m  a  few  weeks'  time,  of  a  ne' 
periodical  claiming  to  possess  '"  an  authority  am 
status  of  an  altogether  exceptional  character." 

Under  the  imposing  title  of  The  Europea\ 
Commercial,  this  ambitious  venture  has  th- 
approval  and  will  enjoy  ihe  active  support  of  mos 
of  the  European  Governments,  will  be  accordei 
special  facilities  for  the  collection  of  author.tativ 
news,  and  will  circulate  through  Governmeni 
circles.  With  a  staff  of  commercial  experts  select-ei 
from  the  leading  markets  of  the  world,  and  wit' 
local  editors  and  correspondents  in  every  importan 
City  in  rCurope,  it  will  at  once  assume,  so  its  pro 
nioters  claim,  an  unchallengable  position  as  a  rea 
world  newspaper. 

"  The  outstanding  wea.kness  in  every  market  i 
Europe  to-day,"  Sir  ^rnest  Benn,  one  of  the  pre 
mot;rs,  told  a  Press  representative,  "is  the  laci 
of  information  about  other  markets.  The  Evrt 
pean  Comnwrcud  will  set  itself  to  remedy  thi 
defect.  The  States  of  Central  and  Eastern  Europe 
for  example,  are  not  only  among  the  most  iinpoi 
tant  areas  in  Europe,  if  not  in  the  whole  world,  u' 
also  they  are  full  of  enthusiasm  to  bu'ld  up  bi 
new  national  trading  interests.  Every  one  of  thi 
countries  presents  new  opportunities,  offering  bi: 
}u-ospects  to  manufacturers  and  merchants  wh 
liave  the  foresight  to  investigate  and  cultivate  the; 
markets.  But  at  present  lack  of  information  is 
fiirmidable  barrier. 

'  The  new  publication  will  explain  week  by  wee 
to  tlie  world  at  large  the  commercial  position 
±-urope.  and  wi'l  at  the  same  time  brinsr  the  helpin 
hand  of  the  commerc'nl  men  of  the  world  to  tl 
service  of  tiiese  imnortant  markets." 

Altliough  Vienna  has  been  selected  as  the  publ'sl 
ing  centre,  on  account  of  its  hosnitalitv,  its  cosmi 
politan  character  and  its  favourable  situation,  Ti 
l')urop'>aii  Comniprrial  will  be  printed  in  Enj 
lish.  It  will  conduct  no  propaganda,  its  inissic 
being  simply  to  bring  business  men  togetiier.  and  1 
give  them  facts  and  figures.  To  maintain  stn" 
inipartia-lity  among  (lie  various  countries  ti 
advertising  space  will  be  rigidly  rationed. 
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Office  and  Workshop  Day  by  Day. 


Short  practical  articles  solicited. 


Exceptionally  high  rates  paid. 


idjustabie  Slide  Rails. 

j  Wliou  putting  down  an  Blf-ctric  motor 
|!»  drive  a  macliiiie  or  plant  com- 
i  ^neut,  it  is  well  to  bear  in  mind  that 
[)oner  or  later  the  motor  will  require  to 
i  3  removed  for  a  period  to  have  necessary 
'■'pairs  or  renewals  carried  out  to  it. 
I  Every  engineer  knows  what  a  big 
(Hriation  in  dimensions  of  a  motor  of  a 
ji'rtain  horse  power  exist  between  the 
i'-pes  made  by  different  makers. 
'  The  dimensions  between  centres  of  hold- 
;'g  down  bolts  and  height  from  base  to 

■ntre  of  spindle  A^arv  considerably  in 
afferent  makes. 

-  A  change  of  motors  is  usually  to  be  as 
lick  a  change  as  can  possibly  be  made. 
The  sketch  shows  a  good  idea,  very 
)pular  with  one  or  two  Midland  firms, 


fnabling  a  quick  change  of  motors  to  be 
liade. 

'  It  consist  of  two  slide  rails  laid  at  right 
ngles  to  a  pair  underneath,  this  latter 
'iair  being  secured  firmly  to  the  founda- 
jion  block. 

I  The  upper  pair  of  slide  rails  are  secured 
jy  ordinary  tee-headed  bolts;  also  the 
I  lotor  is  connected  to  these  rails  by 
(imilar  bolts. 

y  It  is  easy  to  see  how  easily  the  upper 
I  lide  rails  can  be  manipulated  to  accom- 
j  lodate  the  diffeiences  in  centres  of  two 
[  ifferent  types  of  motor. 
In  a  belt  drive  the  different  heights  to 

entre  lines  of  motors  makes  no  difference 

0  the  length  of  belt  running. 

II 


Also,  for  a  direct  gear  drive  no  difficult  y 
will  be  found  in  meshing  the  geai^, 
tog'ethei  after  a  change  over. 

On  one  job  the  writer  has  in  mind  a  set 
of  these  adjustable  slide  rails  was  used  to 
accommodate  any  size  or  make  of  motor 
from  3  to  8  h.p.  according  to  the  class  of 
work  the  machine  might  be  engaged  upon. 

As  the  supply  was  three-phase  alter- 
nating current,  economies  in  current  con- 
sumption were  effected  by  suiting  tlie 
power  of  motor  to  the  heaviness  of  the 
work  in  hand. 

Chain  Conveyer. 

The  illustration  shows  a  chain-drive 
type  bucket  conveyer  installed  in  a  factory 
and  used  for  the  purpose  of  conveying 
over  a  distance  of  25  ft.  buckets,  each 
■4  ft.  6  in.  wide,  containing  chemical 
solution.  The  special  feature  of  this 
apparatus  of  simple  finstructioii  is  the 
)  eduction  gear  ratio,  this  being  1,200  to  1, 


minute.  This  large  reduction  could,  ol 
course,  be  obtained  by  one  of  the  many 
different  special  types  of  hydraulic  or 
epicyclic  transmission  devices  now  on  the 
market  and  arranged  to  drive  direct 
coupled  to  machine  and  motor  spindle, 
but,  due  to  earliest  date  of  deliveiy  being 
six  weeks  for  special  gear,  we  decided  to 
do  the  job  ourselves,  and  ananged  the  15 
and  30  to  1  worm  I'eductions,  one  secured 
together  with  motor  to  ferro-conciete  root 
principal,  the  othei  at  floor  level  and  the 
two  worm  gear  pulleys  connected  together 
by  belt.  It  will  be  noticed  on  reference 
to  diagram  that  the  framework  is  built  up 
out  of  3  in.  bore  gas-piping.  The  only 
parts  of  the  conveyer  purchased  outside 
were  the  special  chain  and  sprocket 
driving  wheels.  The  shaft  bearings  and 
clips  in  halves  supporting  same,  together 
with  the  IGO  sheet-metal  biickets  for  con- 
taining the  special  solution,  were  home- 
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iiom  a  spindle  of  If  ii.}).  motoi  niniiiiig  at 
4''i5  revolutions  per  minute  to  shaft  of 
slow  speed  sprocket  wheel,  the  teeth  of 
which  travel  at  a  speed  of  1  ft.  8  in.  per 

PLEASE  READ  CAREFULLY. 

For  this  journal  ive  want  crisp,  practical 
(I lid  technical  articles  and  paragraphs,  a /id 
tee  are  prepared  to  pay  well  for  'them.  Of 
the  many  wJw  read  technical  journals 
only  a  few  write.  Why  is  thisf  It  is 
not  because  they  have  nothing  to  -write 
(ihont.  because  every  eivperienced  en^ 
;/niccr's  mind  is  a  storehouse  of  valuable 
in.formation,  irhether  he  be  manager, 
foreman,  draughtsmiin,  or  mechan-ic.  We 
have  at  all  times  overcome  power-house 
troubles,  problem  of  design,  or  icork- 
shop  difficulties  by  ingenious  devices. 
Sometimes  striking  metJwds  become  a 
habit ,  and  we  do  not  realise  that  they  are 
e.rceptional  till  some  observer  e.i'presses 
iistdiiisli.ment. 

it  is  said,  that  every  person  could,  write 
one  good,  novel,  and  it  is  certainly  true 
that  everyone  could  irrilc  more  than  one 
useful  wrinkle  or  valuohlc  article.  We 
ivrite  and,  urge  our  readers,  therefore,  to 
give  others  the  benefit  of  their  knowledge 
and  eitperience. 


made,  llie  worm  gears  being  already  in 
stock.  ]?y  constructing  this  efficient  and 
compact  device  ourselves,  using  up  exist- 
ing material,  we  calculated  to  have  saved 
50  per  cent  of  the  price  quoted  by 
outsiders. 

Making  a  Badly  Worn  Shaft  up  to  Size. 

The  particular  example  about  which  this 
paragraph  is  written  is  a  4i  in .  diameter 
shaft-end.  forming  part  of  the  line  shafting 
in  the  machine  shojjs.  A  belt  pulley  keyed 
to  this  shaft-end  had  loosened,  and  the  fault 
was  not  detected  until  the  end  was  badly 
worn  and  the  key  way  gone. 

A  virtually  new  shaft-end  was  made  with 
the  aid  of  the  electric  arc  welding  process,  so 
avoiding  the  necessity  for  an  expensive 
replacement.  The  method  used  was  to  weld 
new  metal  on  to  the  worn  surface,  allowing 
sufficient  surjjlus  for  turning  down  to  the 
required  size  in  the  lathe. 

The  Quasi-Arc  Electric  Welding  Process 
was  used,  100  of  the  special  mild  steel  sticks, 
18  in.  long,  being  laid  on  and  the  successive 
layers  hammered  frequently  during  the 
|)rocess. 

After  this  welded  end  had  been  turned,  its 
surface  presented  a  homogeneous  ?[)pearance. 
and  it  was  almost  iinijossible  to  detect  that 
that  it  had  been  forn^ed  b\-  metal  welded  otj 
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The  VVorld  of  Labour.  :: 

(Views  expressed  in  this  Sestion  are  not  necessarily  endorsed  by  the  Editor.) 


THE  SETTLEMENT. 

MuKfi  eoinplifatioiis.  Xo  sooner  does  tJie 
engineei  iug  position  seem  to  be  straighten- 
ing itself  out  tliau  further  difficulties 
appear  ou  the  horizon  to  prevent  a.  settle- 
ment. The  47  allied  unions  have  com- 
pleted their  ballot,  and  the  pooled  vote 
showed  a  substantial  majority  in  favour 
of  accepting  the  revised  terms.  The  actual 
voting  was :  — 

For  acceptance    99,313 

Against  acceptance    46,881 

Majority  for  acceptance    52,432 

We  gave  in  our  last  week's  article  an 
indication  of  the  internal  dissension  in  the 
ranks  of  the  allied  unions,  and  there  has 
been  some  heartburning  among  the 
unions  on  the  Jesuit  of  the  pooled  vote.  Xo 
detailed  tigures  have  yet  been  supplied  to 
the  unions  showing  how  the  individual 
unions  voted,  but  it  is  understood  that  a 
majority  against  acceptance  was  recorded 
in  every  case  by  the  joiners,  electricians, 
plumbeis,  foundryworkea's  and  boiler- 
makers.  The  foundrywor!<ers,  after  con- 
tributing their  votes  to  the  general  pool, 
later  announced  their  intention  of  contract- 
ing out.  The  boilermakers  bad  previously 
informed  the  allied  unions  that  they  could 
not  take  part  in  the  pooled  vote,  and  the 
vote  of  their  members  is  not  included  in 
the  above  figures. 

Lack  of  Unity. 

It  seems  hopeless  to  try  to  get  really 
unified  action  with  so  many  unions,  each 
of  them  having  its  own  sepaiate  grievance 
and  seemingly  putting  the  interests  of  its 
own  members  above  that  of  the  others. 
The  grievance  in  the  case  of  the  boiler- 
makers  lies  not  so  much  on  the  issue  of 
managerial  functions  as  against  accepting 
the  procedure  for  adjusting  differences, 
known  as  the  pio^'isions  for  avoiding  dis- 
putes. The  boilermakers  Imve  never  been 
parties  to  this  agreement,  although  most 
of  the  other  unions  have  worked  under  the 
provisions  for  a  number  of  yeais.  It  will  be 
remembered  that  at  the  outset  of  the  dis- 
pute the  employers  declared  their  intention 
of  compelling  all  unions  to  accept  these 
provisions.  Whether  the  boilermakers 
will  be  successful  in  still  continuing  to 
plough  the  lonely  furrow  is  to  say  the  least 
doubtful.  The  joiners  are  up  against  pay- 
ment by  results.  They,  too,  do  not  ajjpear 
to  be  niuch  concerned  over  the  managerial 
functions  issue.  They  have  announced  the 
intention  that  irrespective  of  the  result  of 
the  ballot  vote,  they  will  cease  work  the 
first  time  any  attempt  is  made  to  comi)el 
their  members  to  work  under  svstems  of 
payment  by  results. 
Alleged  Victimisation. 

The  agreement  for  a  resumpiioii  ot  work 
has  been  signed,  sealed  and  delivered  by 
the  reinaiuing  union;-:,  wlio  liave  instructed 
their  members  to  resume  work.  It  has 
been  arranged  that  employment  will  be 
given  by  Ihe  foderaterl  firms  to  the  mem- 
hers  of  the  unions,  other  than  boiler- 
mnkeir-  uud  i'miiidryv.  cik;;i  s,  as  ami  when 


they  can  be  started.  It  is  to  be  hoped  that 
uo  complications  will  arise  here,  as  enough 
bitterness  has  already  been  geueiated  by 
the  dispute  without  having  it  added  to  by 
alleg;i1ions  of  victimisation.  Beyond  a 
shadow  ot  doubt  the  union  othces  will  be 
bombarded  with  complaints,  that  the  em- 
ployers are  uniairly  discriminating'  in  the 
re-engagement  of  men.  It  always  happens 
after  everv  dispute,  and  is  probably  the 
most  uusatislactory  teature  of  the  settle- 
ments which  ale  made  from  time  to  time. 
Xo  responsible  official  anticipates  that  em- 
]doyers  can  arrange  for  a  wholesale  and 
immediate  resumption  of  work  by  all  men 
cnncemed,  and  the  recommendation  that 
the  federated  firms  shall  arrange  to  engage 
as  many  men,  and  as  quickly  as  possible, 
is  a  wise  one.  Before  the  lock-oiit  com- 
menced the  employers  drew  tlie  attention 
of  their  members  to  tbe  necesisty  tor  pic- 
serving  a  ])roi)ei  l)alance  between  the 
departments,  so  that  when  a  settlement 
had  been  reached  the  resumption  should 
bi  as  general  as  possible.  Had  this  pre- 
carrtion  not  been  taken,  the  allegation.s  of 
victimisation  woidd  have  been  more 
enormous. 

A.E.U.  to  Ballot. 

A  proper  balance  in  the  departments 
cannot  be  restored  until  the  A.E.U. 
members,  the  boilermakers  and  the 
toundryworkers  Irave  each  come  to  a 
settlement  with  the  emjiloyers.  As  we 
anticipated,  the  delegate  conference  of  the 
Amalgamated  Engineering  Union  have 
decided  to  .submit  to  a  ballot  vote  the 
terms  as  accejited  by  the  allied  unions. 
The  only  difference  is  Clause  -T,  relating 
to  overtime,  which  vests  in  the  nranage- 
ment  the  power  to  decide  as  to  when  over- 
time within  agreed  limitations  shall  be 
worked.  The  conference  which  decided  to 
take  the  ballot  was  probably  the  most 
representative  held  by  the  A.E.T'.  in 
recent  years.  Approximately  600  dele- 
gates were  present,  and  despite  a  great 
deal  of  recrimination  and  abirse  levelled  at 
thenr  the  execrrtive  were  able  to  demon- 
strate the  importance  of  coming  to  a  settle- 
ment. The  in-esident  of  the  A.E.U. .  Mr. 
Brownlie,  has  issued  a  circular,  strongly 
advocating  the  acceptance  of  the  terms, 
and  there  is  little  doubt  that  the  agree- 
ment will  be  accepted  for  the;  reasons  out- 
lined in  our  last  week's  aiticle. 

Mr.  Clynes  and  the  Mischief  Makers. 

Mr.  J.  R.  Clynes,  M.P.,  in  no  uncertain 
terms  has  denounced  the  intrigue  that  is 
pcipi'tually  being  carried  on  inside  the 
lal)our  movement.  There  are  very  few 
officials  who  have  not  experienced  the 
humiliation  of  being  prevented  from 
giving  a  free  expression  of  opinion  when 
meeting  the  employers.  As  Mr.  Clynes 
riglitly  says,  officials  who  are  paid  for 
advice  and  guidance  should  be  allowed  to 
give  tliem  without  fear.  Many  months 
ago  in  dealing  with  administration  costs 
of  trade  unions  we  pointed  out  that  il' 
more  power  was  vested  in  the  officials  not 
merely  Avould  greater  efiiciency  result,  bul 
administration  costs  would  be  materially 
induced.    There  is  a  great  deal  to  bo  said 


toi  the  principle  which  obtains  in  most 
of  the  skilled  unions  and  which  requiies 
important  issires  to  be  submitted  to  a  vote 
of    the    members  of   the  organisations 
Settlements  wliich  are  arranged  above  th 
heads  of  the  members  give  those  who  ar 
desirous  of  undermining  the  influence 
the  officials     the  very   opportunity  thej 
desire.    Some  unions  make  the  mistake 
not  keeping  their  local  officials  posted 
to  developments    which  take  place  fron 
time  to  time,  and  a  natural  resentment 
manifested  as  a  consetjuence.    When  fid 
allowance  has  been  made    for  this  the 
still  remains  the  type  of  irrtriguer  agains 
whom  Mr.    Clynes'  remarks    are  plainl 
directed.    Officials    in    the.se    days  ar 
targets  for  the  abu.se  of  every  disgruntlec 
member.      Sweeping    and  condemnatoi 
statements   often  receive  more  credenc 
from  the  rank  and  file  than  a  calm  an 
precise  statement  of  facts.    The  probleu 
of  governmeirt  in  the  trade  unioir  move 
nrent  is  one  which  requires  tbe  most  care 
frrl    consideration.       With   the  mode 
tendency    towards    contralisation,  botl 
from  the  .standpoint  of  internal  govei 
ment  and  in  collective  bargaining,  vas 
changes  are  taking  idace.  Negotiation 
are  gravitating  to  a  centre,  whereas 
former  years  they  were  almost  entirel 
local.      It   shorrld     not  be  beyond  ih 
capacity  of  tbe  unions  to  solve  the  problen 
of  giving  their  officials  a  maximum  o 
power  and  authority,  while  still  preservrn; 
the  democratic  form  of  government  whiel 
distingrrishes  trade  rrnions  from  any  otliej 
forms  of  (ti'ganisation . 

The  Wages  Muddle. 

There  is  serious  trovrbie  brewing  in  th 
coalfields.  The  recent  reductions  ij 
wages,  coupled  with  the  fact  tha 
thousands  of  the  men  have  been  workin 
systematic  short  time  for  many  rnonta 
past,  has  aroused  seething  discontent.  Ij 
one  area  oiilj-  are  the  men  now  receivinj 
more  than  the  minimum  rate  specified  ij 
the  National  Agreement.  This  miuimun 
is  20  per  cent  over  1914.  W^ith  the  coa 
of  living  still  81  iier  cent  above  pre-war  it  il 
clear  that  even  if  full  time  was  beinj 
worked,  the  men  woirld  be  still  below  lhj 
poverty  line.  Altogether  the  wages  posi 
tion  in  irrdustiy  is  in  a  complete  mix-ujl 
Tlie  building  trades  have  accepted  I 
modification  of  their  sliding  scale  agit'4 
ment,  the  effect  of  which  now  is  tliat  ratfl 
lor  skilled  men  .range  from  Is.  Sd.  i)er  hinj 
in  the  lar  ger  ai-eas  to  Is.  3d.  per  hour  il 
the  rural  districts.  Even  now  the  builfi 
ing  workers  will  receive  between  16s.  aiil 
20s.  per  week  rrrore  than  their  fello| 
craftsmen  in  the  shipbuilding  irrdusti|J 
In  the  Mersey  area,  where  the  shiprepair 
ing  trades  have  accepted  an  immediaiM 
reduction  of  13s.  6d.  per  week,  with  U 
further  3s.  in  September',  skilled  tradefi 
men  will  receive  very  much  lower  ratm 
tlian  the  dockers.  With  every  respeJj 
to  the  latter  it  does  not  seem  to  be  murl 
use  apprenticing  boys  to  -^killed  trade  ' 
when  at  the  end  of  their  time  their  ratci 
will  be  lower  than  labourers.  The  balant 
of  economic  values  is  hopelessly  disturbet 
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BOARD  OF  TRADE  NOTES. 

I /is/idcted  from  tlie  Board  of  Trade  Journal.) 


iiKXT     ^Ietalluhgical     Exhibition.     1923. — 
uiding  to  information  supplied  to  the  Depart- 
ii  of  Overseas  Trade,   an  International  Metal 
iistries  E.-chibition  is  to  be  held  at  Ghent  from 
Lie  to  October  next  yea.r,  under  the  patronage  of 
\\L  the  King  of  the   Belgians   and    with  tiie 
.operation  of  the  Belgian  Government,  and  the 
fivince  and  City  of  Ghent.    It  is  intended  to  form 
British   section,    the   official   representative  for 
icli  in  the  United  Kingdom  is  Mons.  C.  J.  A. 
j^iu.   Shirley   Hou.-;e,    10,    Throgmorton  Avenue, 
.  idon,    E.C.2.      The    exhibits,    covering  every 
''nch  of  the  metallurgie;il  industry,  will  be  divided 
1  13  main  groups  and  40  classes,  all  confined  to 
ic  es  with  a  metallic  construction  of  not  less  than 
i;  !■  cent.    German  exhibits,  however,  will  not  be 
liUfd.    The  following  are  the  main  groups  and 
le  of  the  classes  :  (1)  General  mechanical  appara- 
I'  (four  classes) ;  (2)  metallurgy  and  mines  (three 
'^•ses) ;  (3)  machine  tools   (three  classes,  metal, 
lod  and  various):  (4)  electricity  (five  classes);  (5) 
■\  oration  and  hygiene  of  the  house  (five  classes — 
ling,  heating,  ventilation,  sanitation,  ironmon- 
y.  ttc);   (6)  material  for  food  industries  (five 
ises — brewing,  distilling,  baking,  refining,  fish- 
(;  material,  etc.);  (7)  miscellaneous  (six  classes — 
jykmakiiig.   office  appliances,   furniture,  musical 
■  ruments,  etc.);  (8)  transport  (five  classes);  (9) 
'iculture  (two  classes);  (10)  educational  and  social 
•I'ee  classes);  (11)  Hygiene  and  life-saving  (two 
l.sses — including   fire-fighting);    (12)    army  (tv,n 
j  iej);   (13)  sports.     A   monthly  review,  with  a 
..ranteed  circulation  of  60,000  copies,  dealing  willi 
metal  industry  in  general,  is  being  published  by 
Exhibition  Committee. 


'itoGKE.ss  OF  Electrification  in  1921. — In  his 
ent  Report  on  the  Finance,  Industry  and  Com- 
I'ce  of  Switzerland  (H.M.  Stationery  Office,  price 
9d.  net)  the  Commercial  Secretary  to  II. JM. 
;ation  at  Berne  states  that  the  electrification  of 
Gotthard  line  is  making  satisfactuiy  jirogi'ess 
1  that  the  section  Bellinzona-Lugano-Cliiaso  will 
1  completely  worked  by  electricity   in   the  near 
lire.     When  this  section  is  completed  the  line 
; vh-Goldau  to  Chiaso  (200  kilo<)  will  be  operated 
I  electric  traction.     Work  on  the  line  Lucerne- 
I  ig-Ziirich  is  proceeding  and  is  expected  to  be 
ipleted  by  the  end  of  1922.    It   is  anticipated 
t  electric  traction  will  be  started  on  the  Sion- 
asanne  section  in  the  course  of  1923.    The  elec- 
ication  of  the  Berne-Neuchatel  line  as  well  as  of 
j.  EmmeiitlKil  group  of  lines  has  been  postponed 
"•'ing  to  the  fall  in  the  price  of  coal.    This  latter, 
I'Sther  with  the  high  capital  outlay  involved  Ity 
I'   present   cost  of   labour  and  materials  on  the 
||istruction  of  the  great  dams  and  other  necessary 
j  I'ks,  has  made  the  extension  of  electrification 
^  ernes  a  matter  of  grave  consideration.    It  is  con- 
I  ered  doubtful,  however,  whether  Switzerland,  in 
I  w  of  the  anxiety  and  loss  suffered  during  the 
through   difficulties   in  tlie  coal  supply,  can 
1 3rd  to  renounce  schemes  which  insure  her  against 
1^:  possible  recurrence  of   such   troubles.  The 
[lowing  table  shows  the  length  of  line  electrified  a1 
I  »  end  of  1920  :  - 

[jii  Kilometres. 

I  Normal  gauge   572 

i    Narrow  gauge    1,159 

'    Ratchet   72 


Total   1,803 

ivate  railways  :  The  Khetian  Railway  has-  some 
)  kilos  of  line  run  by  electric  power,  whilst  the 
'I'k  of  electrifying   the  Reichenau-Ilanz-Disentis 
e  is  advancing  so  rapidly  that  it  is  anticipated  it 
il  be  completed  before  the  summer  of  1922.  Power 
tions  :  There  are  five  power  stations  furnishing 
rrent  for  the  Federal  Railways,  as  will  be  seen 
]''m  the   following:    Speiz,    6.400    h.p. ;  Ritom, 
1 .000  h.p.   (fir.st  stage:   to  be  later  developed  to 
!  .000);  Amstpg.  00.000  h.p.  (first  stage;  to  be  later 
I  veloped  to  80.000).  under  construction:  Barberine. 
.000  h.p.  (first  stage),  under  construction;  Massa- 
den,  10,000  h.p.    At  the  end  of  1920,  there  were, 
:lusive  of  three  nf  the  Federal  railway  stations,  11 


power  stations  in  operation,  furnishing  300,000  h.p., 
and  certain  of  the  stations  are  being  extended.  A 
further  five  stations  (inclusive  of  two  of  the  Federal 
railway  stations — Amsteg  and  Barberine)  were 
under  construction.  They  are  planned  to  furnish 
252.000  h.p.  Further  important  schemes  are  under 
discussion.  The  total  water  power  available  in 
Switzerland  is  estimated  at  4,000,000  h.p.  The 
second  Simplon  Tunnel  was  opened  to  traffic  on 
December  4,  1921. 


Engineering  Exhibition  at  Liege. — The  Inter- 
national Technical  Exiiibition  of  Engineering, 
as  announced  in  the  .lnurmd  of  February  9. 
page  151,  will  be  held  at  Liege  from  June 
11  to  July  14.  under  the  organisation 
of  the  Association  des  Ingenieurs  de  I'Ecole  de 
Liege.  It  is  understood  that  French  engineering 
interests  will  be  well  represented,  and  a  certain 
amount  of  American  participation  is  anticipated. 
At  the  last  exhibition,  organised  by  the  Association 
in  1905,  there  were  nearly  1,200  exhibitors,  repre- 
senting more  than  30  nations.  The  exhibits  will 
include  machines  and  machinery  equipment,  instru- 
ments, model."--,  books,  plans,  diagrams,  and  all 
documents  rflating  to  engineering.  The  charges  foi- 
space  range  from  Fc.800  for  a,  stall  of  "2  inetrrs  by 
2  metres  to  Fc.2.000  for  a  .stand  4  tihi!,.-.  l.s  4 
metres.  Water,  gas  and  electricity  will  b.'  ;i\  ;i  iliihle. 


NEW  COMPANffiS. 


Park  Electrical  &  Engineering  Co.  Ltd. — Private 
company.  Registered  J\Iay  8.  Capital  £10,000  in 
£1  shares.  To  acquire  the  land  and  building  in 
Aehburton  Road,  Trafford  Park,  Manchester,  and 
now  owned  by  the  Park  Electrical  &  Engineering 
Co.,  and  to  carry  on  the  business  of  electrical  and 
mechanical  engineers,  electricians  and  manufac 
turers,  etc.  The  permanent  directors  are  :  G.  L. 
Brown  (secretary)  and  A.  C.  Penny.  Solicitor  :  J. 
Prior,  438,  Corn  Exchange  Buildings.  Manchester. 

John  Jowett  Ltd. — Private  company.  Registered 
May  2.  Capital  £0.000  in  £1  shares  (1,500  5  per 
cent  cumulative  preference).  To  acquire  the  busi- 
ness of  edge  tool  mafinfacturers  carried  on  by 
Alberta  B.  Sisson*  and  S.  Sissons,  "John 
Jowett,"  at  Albion  Works,  82,  Countess  Road. 
Sheffield.  The  permanent  directors  are  :  S.  Sissons. 
Alberta  B.  Sissons,  H.  N.  Sissons,  W^  Sissons  and 
A.  J.  Forsdike.  The  said  S.  Sissons  and  PI.  N. 
Sissons  shall  be  joint  managing  directors.  Regis- 
tered office  :  Alberta  Works,  82,  Countess  Road. 
Sheffield. 

Wholesale  Electrical  Co.  (1922)  Ltd.— Registered 
May  12.  Capital  £20,500  in  20.000  cumulati^-e  10 
per  cent  participating  preference  shares  of  £1 
each,  and  10,000  ordinary  shares  of  Is.  each. 
To  adopt  an  agreement  with  A.  W.  Little  and  to 
carry  on  the  business  of  ironfoundei's,  mechanical 
and  electrical  engineers,  manufacturers  of  machinery 
and  electrical  equipment,  toolmakers,  brassfounders, 
metal  workers,  etc.  The  first  directors  are  :  A.  W'. 
Little  (chairman),  H.  E.  Rutherdon  and  T.  W. 
Greaves.  Minimum  cash  subscription  seven  shares. 
Reaistered  office  :  5,  Guildhall  Chambers.  31-4. 
Basinghall  Street.  E.C.2. 

Raybestos-Belaco  Ltd. — Private  comwanv.  Regis- 
tered May  11.  Capital  £75.000  in  £1  shares.  To 
acquire  (1)  from  the  Raybestos  Co.  the  tradinc; 
and  selling  richts  for  Rayljestos  products;  and  (2) 
from  Bell's  United  Asbestos  Co.  Ltd.  the  trading 
and  selling  rights  for  Belaco  products,  with  the 
goodwill  thereof,  and  all  patents  (if  any),  trade 
marks  niid  names  relating  thereof,  and  to  carry 
on  the  business  of  manufacturers  of  and  dealers  in 
■Ravbestos''  and  ''Belaco"  products  and  any  other 
articles  made  of  asbestos  or  other  materials  used  in 
connection  with  the  engineering  and  other  allied 
trades,  and  all  materials  used  in  connection  with 
friction  surfaces;  manufacturers  of  and  dealers  in 
frictiiiii  devices  and  linings  and  facings  for  brakes 
and  cliitclies.  engineering  and  others  machinery, 
tools,  implements  and  fittings  and  goods  of  all 
kinds,  made  wholly  or  partially  of  asbestos  or 
metallic  yarn,  etc.  Each  of  the  above-mentioned 
companies  may  nominate  two  directors,  provided 
they  respectively  hold  £34, .500  shares.  The  first 
directors  are  not  named.      One  of  the  directors 


appointed  by  Bell's  United  Asbestos  Co.  Ltd.  shall 
be  chairman.  Solicitors  :  Herbert  Smith,  Goss, 
King  &  Gregory,  62,  London  Wall,  E.G. 

George  Nelson  &  Co.  Ltd. — Private  company. 
Registered  May  17.  Capital  £3,000  in  £1  shares. 
To  carry  on  the  business  of  smelters,  smiths 
machinists,  turners,  brassfinishers,  gear  cutters, 
moulders,  welders,,  manufacturers  of  and  dealers  in 
steam,  electrical  and  internal-combustion  engines, 
manufacturers  of  and  dealers  in  motor  cars,  etc. 
The  first  directors  are  :  G.  Nelson  and  E.  W.  M. 
Taylor.  G.  Nelson  is  permanent  managing 
director,  subject  to  holding  1,000  ordinary  shares. 
Registered  office  :  109,  Pilgrim  Street.  Newcastle- 
on-Tyne. 

Sadgrove  &  Co.  (Birmingham)  Ltd. — Private 
company.  Registered  May  13.  Capital  £5,000  in 
£1  shares.  To  carry  on  the  business  of  autogenous 
welders,  mechanical,  constructional,  automobile  and 
electrical  engineers,  toolmakers,  etc.  ■  H.  F.  V. 
Sadgrove  is  first  director.  Qualification  :  200 
shares.  Secretary  :  H.  G.  Sadgrove.  Registered 
office  :  140,  Convbere  Street.  Birmingham. 


MORTGAGES,  CHARGES  AND 
SATISFACTIONS. 


J.  Wilson  Browne  &  Son  (1921)  Ltd.— First  and 
second  mortgages,  dated  May  4,  1922,  to  secure 
£2,750  and  £1,250  respectively  charged  on  154, 
Great  Charles  Street.  Birmingham.  Holders  :  Mrs. 
E.  Hills  and  Mr.s  L.  M.  Radcliffe.  Knowle,  War- 
wick; and  W.  H.  Dovall.  21,  Ironmonger  Lane, 
E.G. 

Laystall  Motor  Engineering  Works  Ltd. — Satis- 
faction in  full  on  March  11.  1922,  of  mortgage  as 
collateral  security,  dated  October  27.  1921,  securing 
£3,500. 

Norman  !McKenzie  Ltd. — Particulars  of  £4,000 
debentures,  authorised  April  7,  1922;  present  issue, 
£2,100;  charged  on  company's  undertaking  and 
projierty,  present  and  future. 

British  Engineers'  and  Traders'  Syndicate  Ltd. — 
Issue  on  May  5,  1922,  of  £2. .500  (iebentures,  part 
of  a  series  already  registered. 

IManchester  Metal  Stamping  and  Engineering  Co. 
Ltd.— Debenture,  dated  April  21,  1922,  to  secure 
£5,000,  charged  on  the  company's  undertaking  and 
property,  present  and  future,  including  uncalled 
capital.  Holder  :  R.  C.  ^Mason.  c/o  Peter  Gregson 
&  Son,  44,  Brown  Street,  Manchester. 

Dorman,  Long  &  Co.  Ltd. — Conveyance,  dated 
April  12,  1922  (supplemental  to  trust  deed  dated 
July  8.  1914.  securing  £500.000  debentures): 
charged  on  certain  land  at  Middlesbrough. 
Trustees  :  Barclay's  Bank. 

Thomas  Wilkinson  &  Co.  Ltd.— Satisfaction  in 
full  on  April  21,  1922,  of  debentures  dated 
November  12,  1915,  securing  £1.000. 


RECEIVERSHIPS 

(APPOINTMENT  OR  RELEASE). 

Enfield  IMachine  &  Auto  Tool  Co.  Ltd.— E.  G. 
Davies,  of  27,  Clements  Lane.  Lombard  Street, 
E  C,3,  ceased  to  act  as  receiver  or  manager  on 
May  3,  1922. 

Mons  Engineering  Co.- Ltd. — C.  Latham,  of  Dun- 
dee House.  15,  Eastcheap,  E.G. 3,  ceased  to  act  as 
receiver  or  manager  nn  !May  18.  1922. 


REGISTRATION  OF  PUBLIC  AND  PRIVATE 

COMPANIES  undertaken  at  standard  rates,  inclusive 
of  all  legal  and  Somerset  House  charges.  Cost  of  a 
^i.ooo  private  company  registration,  ^^35.  A  ;^'io,ooo 
private  company  costs  £1^^  1°^  (including  /108  5s.  for 
capital  duty,  stamps  and  fees).  Inclusive  rates  for.the 
registration  of  public  companies  on  application. 

Capi'.-il  procured  for  .-ipprived  companies  by  means  of  public 
capital  issues,  or  bv  ihe  introduction  of  priv.ate  c.ipttal. 

Responsible  positions  available  froin  time  to  time  for  active 
directors  and  partners  possessMi?  capital  and  ability. 

Please  send  particulars  of  vonr  requirements  to 

COMPANY    REGlSrRATiON     BUREAU  (First 
Floor),  12,  Upper  Camden  Street  Dublin, 

And  at  London  and  Paris. 
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June  lo.  1922 


CONTRACTS  AND  TENDERS. 


Electrically-driven  Fans,  Water  Pitmp.  etc. — 
The  Manchester  Elect iicit\  Ci'iniiiit I cc  are  inviting 
tenders,  up  to  June  l.'l  fur  tile  supply  of  (1) 
electrical  distance  and  recording  tiiermometers;  (2) 
five  electrically-driven  fans:  (3)  six  electrically- 
driven  auxiliary  circulating  water  ))inn|is:  and  ('4) 
electric  capstans  and  bollards.  Specilical  hui  £1  Is. 
each,  from  Secretary,  Electricity  Department,  Town 
Hall.  Manchester. 


TtiRBO-ALTEBNATOR,  ETC. — The  West  Ham  Town 
Council  are  open  to  receive  tenders,  up  to  June  13. 
for  supply  and  erection  of  (1)  one  10,000  kw. 
Ini'bo-alternator :  and  (2)  one  10,000  kw.  sui-face  con- 
densing p^anl.  Specification  to,  ;\li'.  F.  W.  PiU'se, 
«4-86,  Romford  Road,  Slratford,  E.lfi. 


Iron,  Steel,  Lead,  etc. — Tlie  J^oudcjn  Metropoli- 
tan Water  Board  invite  tenders  for  supply  for  three, 
s'i.K  or  nine  niontlis  foi-  (1)  iron  and  steel;  (2)  lead, 
brass,  copper,  zinc  and  glass:  (3)  screw-down  slots, 
fei'i'ules  and  valves:  and  (4)  sluice  valves,  bronze 
and  wi'ougiit-iron  spindles.  Specification  fioni.  Chief 
Engineer,  173.  Rosebery  Avenue,  London,  E.C.J. 
Last  day  foi'  tenders  June  13. 


Steel  Rearing  Plate.s.— The  South  InJian  Rail 
way  Co.  are  open  to  receiv(^  lender.<,  up  to  June  14. 
for  the  supply  of  steel  beaiing  jilates.  Sl)ecificati(in 
10s.,  from  Office  of  the  Company.  !)1 ,  Pedv  Fianci', 
London,  S.W.I. 


TuRBO-tJENERAIOR     SeTS,     ETC.-  'I'lle    Salford  Coi'- 

poi-atioii  invite  tenders,  up  to  Jinio  15.  (oi-  supply 
and  erection  of  (1)  tinee  10,00(1  12,.")00  kw.  turb/>- 
generator  sets  and  Imuse-seiy icr  plant,  comprising 
one  1,200  kw.  luiln.  -cnirati.r  and  two  a.c.  (1,000 
220  volt.  d.c.  gfOfialoi'.- :  and  (2)  lioilers.  stokers, 
etc.  Specification  £2  2s.,  Rorough  Electi'icai 
Engineer,  Frederick  Road.  Salford. 

Gauge  Tank  Locomotive  and  Steam  Crane. — 
Tlie  Preston  Corporation  invite  tenders  for  supply  and 
delivery  at  Longridgo  Station,  of  (1)  one  3  ft,  gauge 
tank  locomotive;  and  (2)  one  4  ft.  8^  in.  gaug(>  loco- 
motive (Steam  crane.  Particulars  from  Water- 
Engineer,  Preston.    Last  date  for  tenders.  June  15. 


Steel  Roof  Work. — The  llidl  Corporation  aie 
open  111  rci  c  i\i-  tenders,  up  to  June  15,  for  supply 
of  steel  iiKil  work  (about  78  tons)  for  extension  of 
electricity  v.orks.  Specification  £1,  City  Engineei'. 
Hull. 


Castings,  etc. — The  Leeds  Gas  Committee  call 
for  tenders,  up  to  Jiuie  20,  for  supply  of  ordinary 
and  pre-payment  dry  gas  meters,  castings  and  cast- 
iron  pipes.  Spt'cihcatiiin,  Engineer  and  General 
^Manage)',  Gas  Offices,  .Market  Hall,  Leeds. 

Electric  Motors,  Centrifitoal  Pumps,  etc- 
The  Kent  County  Mental  Hospital,  liaiming  llealli, 
invite  tendei'S,  until  June  30,  foi'  dismantling  and 
dispo,sing  of  crrtain  steam  engines,  and  provision 
and  erection  of  two  three-phase  back-geared  electric 
motors,  two  centrifugal  pumps  and  accessories. 
Specification  £2  2s.,  Meissrs,  Hairdcock  &  Dykes, 
11.  Victoria  Street.  S.W.l. 

Feed-water  Heaters.— The  Victorian  State  Elec- 
tricity Commission,  Melbourne,  are  inviting  tenders 
for  supply  of  (1)  feed-water  heaters  and  vapour 
condensers;  and  (2)  feed-water  evaporators.  Last 
date  for  tenders  September  1.  Particulars  from 
Board  of  Trade  Offices.  35.  Old  Queen  Street, 
L(mdon. 


Railway  .Maiekiai..  -The  Ruinbay,  liaroda  and 
Central  India  Railway  Co.  are  open  to  receive  ten 
ders.  until  June  21,  for  tlie  supplv  of  (1)  sleepers; 
(2)  steel  material;  and  (3)  wrought  iron.  Specifica- 
tion Nos.  1  and  2  £1  each.  No.  3  10s..  Secretary. 
91,  Pettv  France,  I.,ondon,  S,AAM . 


Electric  Travelling  Cranes. — Tlie  East  I'ndian 
Railwav  Co.  invite  tenders,  until  June  21,  for 
supply  of  overhead  electric  fravelling  cranes. 
Specification  £1  Is.,  Secretary,  28-30.  Nicholas 
Lane,  London,  E.G. 4. 


Mild  Round  Steel. —The  High  Commissioner  for 
India  invites  tenders,  up  to  June  23,  for  the  siqiply 
of  mild,  round  steel  a.nd  electric  cables.  Specifica 
iion.    Director-General.    India    Store  Dopaiinienl. 
Belvedere  Road.  Lambelh. 


Crank  Pin  Grinding  Machine.-- -Tenders  an- 
invited  iiy  the  Victorian  Government  Railways  for 
the  supply  and  delivei'.v  of  :  One  crank  pin  grinding 
machine,  including  all  necessary  tools,  gears  and 
accessories,  as  specified  (for  Newport  workshops). 
(Ciintract  No.  35,042.)  Sealed  tenders,  on  the  proper 
forms  and  accompanied  by  a  prelim inai-y  deposit 
of  2  per  cent  of  the  total  amount  of  the  tenrier, 
will  be  received  by  the  Chief  Si on'kri'per.  \'l(toriaii 
(Government  Railways,  MellMiurne,  up  Ui  July  1!). 
S])ccification,  conditions  and  tender  forms  relating 
to  the  above  contract,  for  warded  b,y  H.M.  Senior 
Trade  Commissioner  in  Australia,  may  be  cimsulted 
by  United  Kingdom  firms  interested  on  ap))lication 
to  Department  of  Overseas  Trade  (Pooni  oUa),  35, 
Old  Queen  Street,  London,  S.W.l.  (Reference 
D.O.T.  8(]57/E.D./E.P.) 


Tkndeks  Invited  in  Egypt. —  Tenders,  for  the 
foll<jwing  adjudications,  will  be  received  at  the 
undermentioned  offices  on  the  dates  stated  : 
Director-General,  Mechanical  Department,  P,W..^[,, 
Cairo,  June  22,  1922  :  Supply  and  election  of 
internal-combustion  engines  and  C.C.  electric 
generators,  switchboard,  motors,  etc..  at  the 
(lovernment.  workshops.  Total  output  of  generating 
plant.  300  kw.  Conditions  of  tender  and  specifica- 
tKuis  (price  P.T.25). — Reuter. 


Flrcthic  [jAMps  and  Fittings. — H.M.  Senior 
Trad''  ( inmi issioner  for  South  Africa  reports  that 
llie  Municipal  Council  of  Johannesburg  are  calling 
for  tenders  for  the  following  electric  lamps  ami 
fittings.  The  lamps  required  are  :  5,000  210  volt 
(iO  watt  ,  4,000  210  volt  100  watt,  1,000  210  volt  20 
watt,  5,000  240  volt  fiO  watt.  One  watt  nietal  fila- 
ment, lamp  fitted  with  bayonet  type  cap,  and 
marked  with  the  letters  "  J.M.C."  The  markin,g 
must  111'  ilnne  in  such  a  manner  as  to  eliminate 
any  possiliilily  of  era.sure.  The  210  volt  lamps  are 
re(iuired  for  use  on  alternating  I'urrent  circuits  and 
the  240- volt  lamps  (jii  direct  (.'ui  rent.  The  following- 
cast-iron  street  lighting  .suspension  fittings  are 
required  :  100  fitted  :vith  bj-in.  refiactor  bands  and 
tjoliatli  screw  hijfders:  100  fitted  with  8-^--in. 
refractor  bands  and  bayonet  holders;  100  fitted 
with  fi-g-in.  refractor  bands  and  bayonet  holders. 
The  closing  date  for  tender-  is  June  28,  1922.  Copy 
of  the  sficci lii-a t  hill  and  geiiei'al  conditions  of  tender 
may  111'  sei'u  by  L'liited  Kingdom  firms  at  the 
Defiartnieiil  of  Overseas  Trade  (Room  50),  while  a 
further  cii]jy  is  available  for  loan,  in  order  of  a))pli- 
cation,  to  provincial  firms  who  are  unable  to 
arrange  for  inspection  at  the  department.  Samples 
of  the  fittings  offered  must  be  submitted  to  the 
Buyer.  Room  53,  Muiiici|ial  Offices,  Johannesburg, 
not  later  than  the  tinii-  of  closing  of  tenders.  Repre- 
sentation by  an  agent  rtsidetil  in  the  Union  of 
South  -Africa  is  iii'icssa ry  tu  ciialilc  United  Kingdom 
firms  to  tfoili'i  MU(i's.-fu!l\  inr  ci  mt  i-act  .s  offered 
by  South  .-Vfiuaii  ui  u  i  lu  i  pa  hi  les,  and  the  De)jai't- 
nii'iit  of  Oveisi-av  TrMilr.  35,  Old  Queen  Street, 
Lniidoii,  S.W.l,  is  prepared  to  assist  United  King- 
ilmii  tiriiis  ilesodiis  of  tendering  for  such  contracts 
li\  siil;i;<'s|  111^  sintalile  agents  to  act  for  them, 
(ilefereiico  DAJ.T.   Null  /  E.D.  /  E.C. ) 


BRITISH  ENGINEERING  STANDARD 
ASSOCIATION. 

Recent  Publications. 

Several  new  publications  liave  been  issued  In' 
B.E.S.A.,  including  a  Sta.ndard  of  Reform  for  Air- 
craft Dope  and  Protective  Covering."  and  a  sjieci- 
lication  of  aluminium  tubes  for  aircraft. 

Storing  Seasoned  Aircraft  Timber. 

On  this  subject  a  leafiel  (MI5),  i-oiii prising  notes 
thiit  were  ailopted  b,y  the  Sectional  .-Mrcraft  Com- 
mittee and  approved  by  the  Main  Committee  on 
.A))ril  26  last,  gives  some  useful  information. 

.•\11  setisoned  aircraft  timber  sliould  be  stoi-ed 
in  adeipiately  ventilated  sheds,  |)i-uvided  with  suit 
able  foundations  and  sound  roofs.  Founilat imi 
sleepers  for  softvyood  timber  stacks  should  lu'  of 
sufficiently  heavy  section  and  free  from  any  condi- 
tion of  rottenness.  The  foundali(m  sleepers  should 
lie  correctly  levelled,  adequately  ventihiled  below 
and  not  ftnther  apart  tliiiii  4ff.  (iin..  They  should  be 
so  laid  that  the  limber  stack  will  be  kept  well  back 
from  any  open  front  or  side  of  the  sited  in  oi'der 
that  the  sides  or  ends  of  the  sliick  are  not  exposed 
to  sun  or  rain.  The  edges  of  the  piled  planks 
sliould  not  be  in  I'ontacl,  a,  space  of  not  less  than 
^  in.  being  allowed  between  ailjoining  |>lanks.  Dry 
crossing  stickers  or  slats  not  less  than  i  in.  thick 
.should  be  employed  between  the  successive  tiers  of 


planks.  The  slats  should  be  placed  vertically  ovf 
each  other  from  the  foundation  sleepers  upwards. 

The  above  conditions  apply  generally  to  tlii 
storage  of  aircraft  ash,  and  also  propeller  woodi' 
For  ash  the  foundation  sleepers  and  crossin 
.stickers  should  not  be  further  ajiart  than  3  ft,,  an 
for  propeller  woods,  both  the  foundation  sleepei 
and  crossing  stickers,  should  not  be  further  apai 
than  2ft, 

Heat  Treatment  of  Wrought  Y  Alloy  (M19). 

V  alloy  should  on  no  account  be  heated  to 
lemperature  exceeding  520  deg,  Cen.,  and  it  ougl 
to  be  supplied  in  the  finally  heat-treated  conditioi! 
No  mechanical  work,  such  as  bending,  pressinjj 
s))iiiitiiig,  etc..  should  be  done  on  Y  alloy  until  j 
lias  been  |jin|ierly  softened,  except  in  the  case  <j 
simple  bends  im  sheets  of  very  light  gauge,  aii| 
then  only  with  the  permission  of  the  authorisei 
inspector. 

The  ^'  alloy  can  be  temporarily  softened  by  tl 
linal  heat -treatment  and  more  permanently  softeni 
by  annealing.  In  the  case  of  simple  bends  or  pre 
stngs  made  at  one  operation,  the  material  is  isufl 
ciently  soft  immediately  after  final  heat -treatmen 
but  the  work  should  be  completed  within  one  hot 
of  such  tretitment  being  given.  Should,  howeve 
seveial  npei-ations  be  necessary,  the  material  shou 
be  annealed,  in  which  case  the  finished  artic 
should  afterwards  be  finally  heat-treated.  It  shou 
be  heated  in  a  mutfie  furnace  or  preferably  a  se 
bath  to  a  tempeiature  of  approximately  350 
Cen.  pins  a  minu.s  10  deg.  Cen.,  and  then  called 
air  m-  water.  Mechanical  work  should  be  done 
the  metal  as  soon  as  practicable  after  the  annealin 
as  it  is  found  that  annealed  articles  will  hard 
slightly  during  the  course  of  time. 

Parts  whicli  have  been  annealed  and  work 
should  be  heat-treated  to  give  the  maximum  val 
as  regards  strength  and  elongation.  The  he 
treatment  should  only  be  carried  out  in  a  salt  bat 
the  temperature  of  which  is  governed  by  an  accura 
pyrometer.  The  temperature  of  the  salt  bath  shou 
be  maintained  at  510  deg.  Cen.,  with  an  allowan 
in  practice  of  not  more  than  plus  or  minus  10 
Cen.  After  the  parts  have  reached  the  temperatv 
of  the  bath  they  should  be  removed  and  quench 
in  boiling  water. 

On  no  account  whatever  in  workshop  pract 
should  the  temperature  of  the  bath  exceed  520  d 
Cen. 

Rivets  should,   as  a   rule,   be   supplied  in 
annealed  state  and  be  finally  heat-treated  in 
manner  stated  above,  and  used  immediately  af 
quencliing.    In  some  cases,  where  the  work  on  th 
is  not  severe,  it  is  possible  to  use  them  in  the  fin 
heat-treated  condition.    Should,  however,  any  of 
rivets  show  signs  of  cracking  in  the  head,  it 
desirable  finally  to  heat-treat  the  remainder  of 
batch  before  the  riveting  work  is  done,  which  W( 
should  bo  carried  out  immediately,  as  hardening 
in  rapidly.     This  heat-treatment  should  be  carr 
out  in  the  manner  stated  above,  and  the  sani'C 
caution  should  be  taken. 

Heat  Treatment  of  Duralumin  (tM18). 

Duralumin  should  on  no  account  be  heated  t< 
temperature  e.xceeding  490  deg.  Cen.,  and,  unl 
specially  ordered  to  be  annealed,  is  despatched  fr 
the  duralumin  factory  in  the  finally  heat-trea 
condition,  and  is  intended  to  be  used  in  that  c 
dition. 

No  mechanical  work,  such  as  bending,  pressi 
spinning,  etc.,  should  be  done  on  the  duralut 
until  it  has  been  properly  softened,  except  in 
case  of  simple  bends  on  sheets  of  very  light  gau 
and  then  only  with  the  permission  of  the  authori 
inspector. 

The  duralumin,  like  Y  alloy,  can  be  temporal! 
softened  by  the  final  heat-treatment  and  m 
permanently  softened  by  annealing. 

The   duralumin    should    be    heated    in   a  nii; 
furnace,  or,  preferably,  a  salt  bath,  to  a  tern 
lure    of    approximately   360   deg.    Cen.,  but 
exceeding  400  deg.  Cen.,  and  then  cooled  in  ar 
w.Lter. 

I'arts  which  have  been  annealed  and  wor 
.should  be  heat -treated  to  give  the  maximum  val 
as  regards  strength  and  elongation.  The  heat-tfi 
ment  should  only  be  carried  out  in  a  salt  bath, 
temperature  of  which  ia  governed  by  an  accui  C 
pyrometer.  The  temperature  of  the  salt  bathslir  li 
bo  maintained  at  480  deg.  C-en.,  witli  an  allowap 
in  practice  of  not  mtn-e  than  plus  or  minus  10  r 
Cen.  .\fter  the  parts  have  reached  the  temperal 
of  the  bafli  they  should  be  removed  and  queue 
in  water. 

On  no  account,  whatever  in   workshop  pract): 
.should   the  fempevature   of  the  bath  exceed  V 
deg.  Cen. 


iuNE  10,  1922 

THE  MARKETS. 

I     EXTRUDED  BRASS  ROD  PRICES. 

),  June  6th,  1922. 

I  jKechnie  Brus.   Ltd.,    Hottou   Park   Sireet,  Bir- 
]|  ;ham,  state  that  the  basis  price  to  date  for  Brass 
1*^  is  fid.  per  pound.     Prices  foi'  Special  Alloys  lu 
and  Ingots  wi[l  be  quottd  on  application. 


June  6th,  1922. 
JOSEi'H  intimates  uuder  to  daj  's  date  that  he  is 
kyer  of   Non-ferrous  Scrap   Metals  at  the  under- 
ijiiioued  approximate  prices  per  ton  : — 

j  @  per  ton. 

}  Kew  aluminium  cuttings  £65  0  0 

V,  General  collected  oci  ap  biass                29  0  0 

I  Clean  copper                                     63  0  0 

I  Braziery  copper                                  43  0  U 

'Gunmetal                                          39  0  0 

Old  lead,  less  usual  draft                     21  0  U 

L    (All    metal    carted    free  in 
P       London  area.) 

i  Tea  lead                                           19  0  0 

i-Old  zinc                                            16  U  0 

i- Hollow  pewter                                 120  0  0 

-  Shaped  black  pewter                          70  0  0 

j  can  supply  solder  as  follows :  — 

^  @  per  ton. 

i  Plumbers',  in  bar  or  strip  form  £75  0  0 

f  Tiumaus'                                           95  0  0 

1  Blowpipe                                          105  0  0 

.1  prices  based  on  day  of  delivery  of  the  metal 
8g  otherwise  arranged. 


MARKET  REPORTS. 

OILS,  ETC. 

ubricating  Oils. — There  is  a  decided  improve- 
,t  in  cylinder  stocks  and  paraffin  base  oils  in 

erica,  and  the  competition  by  the  big  companies 
j ,!  should  not  be  taken  as  an  indication  that  the 

ket  is  sitill  weak.  It  must  be  kept  in  mind 
L.  it  is  the  American    position    which    is  the 

ortant  factor.  Spot  prices  remain  unchanged. 
,  quote  pales,  £13  10s.  to  £24  10s. :  reds,  £18  to 

;  dark  cylinders,  £17  to  £35  10s. :  filtered 
'nders,  £22  to  £40;  blacks,  £8  to  £19;  all  ex 
,ii'f,  London,  less  2j  per  cent  discount,  prompt 
,  very.    Shipment  prices  on  apiplication.  Soluble 

£22  10s. 

uel  Oil.— 905/10  gravity,  £5  per  ton;  950 
!vity,  £3  12s.  6d.  pier  ton ;  both  ex  tank,  net 

1.  Delivered  in  bulk  by  tank  wagon,  10s.  per 
J  extra. 

arafiin  Wa.\  and  Scale.— Market  steady.  118/20 
-.  Fah.,  2id.  ;  123/25  deg.  Fah..  2^d. ;  125/30 
.  Fah.  2|d.;  130/35  deg.  Fah.,  2|d. ;  135/40  deg. 
I.,  3gd.  ;  London  and  Liverpool.  Paraffin  scale 
■ket  firm  and  suprjlies  short  for  forward  ship- 
;it.  _  We  quote  122/24  deg.  Fa-h.,  Ifd.  spot. 
{.,  c.i.f..  May,  June,  July  shipment, 
'etroleum  Oils. — Water  white,  Is. .6d.;  standard 
te.  Is.  5d.,  in  barrels  net.  300  deg.  high  test 
I  Is.  0|d.,  less  2  2  per  cent  discount,  barrels 
I  uded,  ex  wharf  London. 

rl'hite  Oils. — Special  No.  1  white  oil,  in  course  of 
jment,  £43  10s. ;  No.  1  white  oil  out  of  stock, 
;e  for  forward  deliver"  £41.    No.  lA  half-white 
£36 ;  all  ex  wharf  London.     In  drums  free. 
2  half-white  oil,  £32  in  barrels  free,  all  net 

h. 

UnimaJ  Oils. — Nea'tsfoot  oil.  English,  5s.  3d.  ; 
I  ith  American,  under  1  per  cent  f.f.a.,  5s.  7^d.  ex 
iarf,  London.  English  lard  oil,  62s.  to  74s.;  all 
1  barrels,  net.  Pale  horse  oil,  small  lots  only, 
I .  per  cwt.  net,  delivered. 

i  lastor    Oil. — Firm.      English  :  Pharmaceutical, 
||.;  firstSj   52s.;    seconds,   50s.;    ex   mills  Hull, 
I  Tels  included.    We  hold  stock  in  London  at  3s. 
I'  cwt.  extra.     Less  than  one  ton  lots,  Is.  per 
-i.  extra.    French  pharmaoeutical,  CDs.  in  barrels; 
.  in  cases,  London.      M.-idi'as  Coast^  castor  oil, 
v/June  shipment,  45s.,  c.i.f.,  London;  46s.  6d., 
f.  Liverpool,  barrels  included,   landing  weights. 
I  net  cash. 

I  jinseed  Oil. — After  slight  fluctuations,  market 
l/ses  quiet  and  stoadv.  London  spot.  43s.  6d.  ; 
l,-,y,  42s.  3rl.  :  June/August.  38s.  lO^d.  ;  Sep- 
I  iber /December,  36s.  9d.  Hull  spot.  41s.  3d.; 
f>y,  40s.  6d.  :  June/August,  38s.  3d.;  September/ 
I  camber,  36s.  3d. 

I  iosiin. — Market  quiet,  supplies  small.  American 
14s.;  FG,  14s.  3d.:  MN.  15.'*.  9d. :  WG,  18s.  6d. ; 
W,  20s.  6d.     French  FG,  14s.  ;  WW,  17s.  9d. 
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Palm  Oil. — Still  declining.  Lagos,  33s.  6d. ;  other 
grades  from  30s.  to  36s.  6d.  spot,  Liverpool. 

Tallow. — At  the  auction  sale  on  Wednesday,  May 
24,  1,415  casks  were  offered,  and  425  sold  ai,  6d. 
per  cwt.  decline.  Australian  mixed,  36s.  to  39s.  ; 
beef,  36s.  to  42s.  ;  mutton,  36s.  to  42s. 

Turpentine. — Firm  market  since  last  report,  parti- 
cularly for  distant  positions.  American  spot,  70s. 
3d.;  May /June,  69s.  6d. ;  July /December,  65s.  3d.; 
September /December,  64s.  9d. 

Arthur  Brown  &  Co.  Ltd., 

126,  Biisho'psgate,  London,  E.G. 2. 


NEW  YORK  METAL  MARKET. 

The  latest  quotations  on  the  metal  market  are  : — 

Dols.  per  ton. 

Iron,    No.    2    American  Northern 

Foundry    23.00  to  24.00 

Cents  per  !b. 

Tin,  spot    32.25 

Zinc,  East  St.  Louis    5.32^ 

Copper,  Electi-olytic,  spot    13|-14 

Copper,  Electrolytic,  futures    13|-14 

— Renter. 


SYDNEY  HARDWARE  MARKET. 

The  quotations  on  the  Sydney  hardware  market 
;i :■(■  ;i.s  follows  : — 

Fencing  Wire:  Per  ton. 

Austi-alian  black.  No.  8  gauge   £23  10  0 

Australian  black,  No.  10  gauge    24  10  0 

American  galvanised.  No.  8  gauge    25  10  0 

American  galvanised.  No.  10  gauge  ...    28  10  0 

Barbed  Wire  :  Per  ton. 

Australian  galvanised,  12^  gauge   £40    0  0 

American  galvanised.  No.  12  gauge  ...    32  10  0 

Galvanised  Iron  :  Per  ton. 

English  corrugated,  26  gauge   £35    0  0 

English,  plain,  26  gauge    37    2  6 

Per  mile. 

Rabbit-proof  nettings   £71    7  6 

Per  ton. 

Sheet  lead,  in  full  rolls    £37    0  0 

Bar  iron    23  10  0 

Shoeing  steel    24  10  0 

Steel  plates    24    0  0 

Steel  sheets   32  10  0 

Per  double  box. 

Tinplates,  British    3    2  6 

— Renter. 

GERMAN  METAL  MARKET. 

Te  following  are  the  latest  base  prices  on  the 
German  metal  market  : — 

Aluminium  :  Per  100  kihigs. 

Sheets,  wire,  bars  Alk.  15.300 

Tubes   22.800 

Copper  ; 

Sheets    11,9.50 

Wire,  bars    10.800 

Tubes,  seamless    12. (  8J 

Brass  : 

Sheets,  bands,  wire    11,000 

Bars   8.200 

Tubes,  seamless   :   12.000 

— Renter. 


SWEDISH  IRON  MARKET. 

The  following  are  the  Swedish  Ironworks  Asso- 
ciation's normal   quotations  for  Swedish   iron  per 
British  ton,  f.o.b.  port  of  shipment,  nei   30  days 
at  the  rate  of  Kr. 17.34  to  the  p.uind  sterling  : — 
Export  pig  iron  (maxinuini 

percentage     of  sulpliui-. 

0'015 ;      of  phosphorus, 

0-025)    £8  10    0  to  £6  16  0 

Billets,   single  welded,  over 

0-45  carbon    19    5    0  to  22    0  0 

Rolled  wire,  over  0^45  cai'bon  22  0  0  to  24  18  0 
Rolled    Martin    iron,  soft, 

basis  price    14  10    0  to  14  19  0 

Rolled  Lancashire  iron,  basis 

price    18  15  0 

— Renter. 


BRUSSELS  IRON  AND  STEEL  MARKET. 

The  iron  and  steel  market  is  recovering  slowly. 
TransncI  inns  i  n  llie  Bmiise  linve  been  more 
numei'iiiis  iiiid  prices  hetlei'  niaint a 1 1 led. 

The  works  now  running  liave  bu.siness  in  hand  for 
three  or  four  months.  The  struggle  for  export 
business  is  less  keen,  the  activities  Oi  the  Luxem- 
burg and  L irraine  works  being  to  a  great  extent 
absorbed  by  orders  from  (ii  vmany. 

It  is  above  all  in  the  ,-teei'~\livision  that  progress 
is  noted.  In  pig  iron  and  various  other  descriptions 
heaviness  continues. 
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The  following  are  the  latest  quotations  for  large 
quantit.es  tor  tne  interior,  tree  on  truck  :— 

Francs. 

Commercial   bars    405-410 

Large  angles   390-395 

Small  angles    400^i0 

Rails    400-125 

Belgian  foundry  pig  iron,  No.  1   260 

No.  2   250 

No.  3   240 

Special  Thomas  pig  iron    225 

Ordinary  Thomas  pig  iron    210 

Grand  IDuchy  foundry  pig  iron   235 

Lorraine 'Duchy  foundry  pig  iron,  i\o.  3  240 

Sheets,  Thomas,  5  mm.  ana  over    460-470 

,,     Thomas,  3  mm   490-500 

,,     polished,  s.m   975-1,025 

,,      galvanised,  8/10  mm   1,^00-1,350 

— Renter. 


NOTICES  OF  MEETINGS. 

MINING  INSTITUTE  OF  SCOTLAND. 

Edinburgh  ;   A  general  meeting  of  the  Mining 
.Institute  of  Scotland  will  be  held  m  the  Heriot  Watt 
Co.lege,  Chambers  Street,  Edinburgh,  on  Saturday, 
June  10.  1922,  at  3  p.m. 


THE  INSTITUTION  OF  AUTOMOBILE 
ENGINEERS. 

The  programme  of  papers  for  the  Session  1922-23 
of  the  institution  of  Automobile  Engineers  has  now 
been  provisionally  drawn  up,  and  among  the  sub- 
ject.? to  be  dealt  with  are  included  the  following  : — 
iho  Light  Car  v.  the  Motor  Cycle, 
'llic  Kcniiomics  of  Automobile  Engineering. 
.•^Ii  r\i  \,ilvo  Engines. 
'i'iin  Iceliiuque  of  Calculation. 
Roadless  Traction. 
Railless  Trolley  Traction. 

Steam  Vehicles  as  compared  with  Internal-Combus- 
tion Engine  Vehicles,  both  from  the  Point  of 
View  of  tht)  IMaker  and  User. 

Electric  Vehicles  as  compared  with  Internal-Com- 
bustion Engine  Vehicles,  both  from  the  Point  of 
View  of  the  Maker  and  User. 

Suspension. 

Cliiia-,  si.)eed  Gears  for  Motor  Cycles. 

,\r^l<  .-(M.ed  Engines  of  the  Diesel  Type. 

C;irlnnauon. 

Dynamometers. 

A crricirit oral  Ti';ictors. 

V.  liii  !<•  •.  M  ae  than  Four  Wheels. 

■|  li,  l-ifti  cb  uf  .Muiiirs  on  Roads. 

E.ectrical  Equipment. 

Debate  on  the  lligli-compression  High-speed  Engine 
r.  the  Low-compression,  Moderate-speed  Engine. 

The  complete  programme,  comprising  soma  20 
papers,  will  be  distributed  among  six  centres,  i.e., 
Ijondon,  Birmingham,  Coventry,  Manchester, 
Wolverhampton  and  Glasgow,  some  of  tlie  papers 
being  read  in  more  than  one  centre. 

In  addition  to  the  foregoing,  active  Graduates' 
Centres  will  be  in  operation  in  London,  Birming- 
ham, Coventry  and  Loughborough,  and  each  of 
these  will  arrange  it-s  own  programme  of  meetings 
throughout  tfie  session. 

A  busy  and  interesting  session  may,  therefore, 
confidently  be  anticipated,  and  it  would  appear  that 
the  consistently  high  standard  of  the  papers  read 
before  this  institution  is  likely  to  be  maintained. 


INSTITUTE  OF  TRANSPORT. 

The  following  appointments  in  respect  of  the  year 
1922-23  have  been  made  by  the  council  : — 

Honorary  president,  the  Rt.  Hon.  Lord  Ashfiel'd 
of  Southwell;  president,  Sir  Sam  Fay:  past  presi- 
dents, the  Rt.  Hon.  Sir  Eric  Geddes,-  G.CB., 
G.B.E..  Sir  Henry  P.  Maybury,  K.C.M.G.,  C.B. ; 
vice-presidents.  Sir  J.  G.  Broodbaiik,  Sir  Lynden 
Macassev,  K.B.E.,  K.C.,  Sir  Henrv  W.  Thorhtoii, 
K.B.E.,'H.  H.  Gordon,  J.P.,  E.  S.  Shrapnell-Smith, 
C.B.E.,  Arthur  Watson,  C.B.E. :  honorary 
treasurer.  Sir  Philip  Nash.  K.C.M.G.,  C.B.;  honor- 
ary solicitor,  Sir  William  Joynson-Hicks,  Bart., 
M'P.  ;  honorary  secretary — at  the  express  vrish  of 
the  council.  Mr.  H.  E."  Blain,  C.B.E..  ' has  con- 
sented to  retain  the  office  of  honorary  secretary  foi- 
.  another  vear.  •  ■  . 


Result  op  Merseyside  Ballot. ^ — A  ballot  taken 
of  men  in  the  Mersey  shiprepairing  industry  resulted 
in  a  2  to  1  majority  in  favour. of  a  return  to  work. 
T\v?nty  thousand  men  were  affected  by  the  lock-out, 
which  laisted  11  weeks.  Members  of  the  Ama'lga- 
mated  Engineering  Union  are  not  included .  in  the 
settlement.  •  • 
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Engineering  Literature  of  the  Week. 


ABSTRACTS. 

"  Bro.\dcasting  "  :  Some  Notes  for  the 
Electrical  Retailer.  By  John 
Ellacott  Genner.  {The  Electrical 
Times,  June  1,  1922.) 

Wireless  broadcasting  has  come — and 
has  come  to  stay.  It  will  create  a  great 
industry  with  an  almost  inexhaustible 
market  for  its  produce.  It  must  appeal  tO' 
the  general  public — and  this  is  evidenced 
by  the  fact  that  9,000  licences  for  re- 
ceiving sets  have  been  issued  by  the 
General  Post  Office  within  the  period  of 
one  month — and  the  demand  will  therefore 
be  great.  The  obvious  source  of  supply 
for  the  manufacturer  is  through  the  elec- 
trical factor  and  dealer,  and  thus  will 
there  open  up  to  the  middleman  a  further 
profitable  line  of  business. 

It  would  be  well,  however,  for  these 
retailers  to  realise  that  few  of  them  know 
the  first  word  about  wireless  telephony, 
and  to  take  early  steps  to  make  them- 
selves conversant  with  this  new  subject. 
They  must  realise  that  it  is  to  them  that 
the  buyer  will  turn  for  information,  both 
technical  and  otherwise,  and  in  fairness 
to  both  buyer  and  supplier  they  should 
make  themselves  efficient  in  their  know- 
ledge of  radio-telephony  as  applied  par- 
ticuiar'ly  to  wireless  receiving  sets. 

A  standard  transmitting  station  outfit, 
having  a  general  radius  of  400  miles  and  a 
radius  of  100  miles  under  adverse  condi- 
tions, would  cost  approximately  £5,000. 
The  running  charges,  with  attendance, 
would  be  about  £2,000  per  annum.  An 
antenna  about  150  ft.  long  is  necessary, 
which  should  be  erected  at  a  minimum 
height  of  100  ft.  about  the  surrounding 
biiildings  and  the  output  would  be  albout 
500  watts.  Each  transmitting-  station 
will  probably  operate  on  a  different  wave 
length,  in  order  to  prevent  interference 
with  other  stations  sending  simulta- 
neously. 


Road    Vehicle   Design.      {The  Man- 
chester Guardian  Commercial.) 

The  development  of  industrial  motor 
vehicles  has  been  attended  with  problems 
yet  unsolved.  They  have  steadily  grown 
upwards — that  is,  in  their  weight-haul- 
ing capacity — and  the  question  lias  often 
been  discussed  whether  and  at  what  point 
there  will  be  a  limit  to  this  progression. 
The  point  arises  because  the  factor  of  road 
construction  and  maintenance  enters,  and 
it  is  recognised  that  deve'lopment  cannot 
be  allowed  continually  to  be  ahead  of  our 
capacity  to  reform  our  road  system  and 
pav  for  those  reforms. 

There  must  be  a  limit  to  weio-hf,  though 
not  weight  alone.  In  pre-motnr  days  we 
had  heavy  road  machines  in  the  form  of 
the  old  traction  enrrine.  which  had  to  be 
preceded  by  a  man  Ibearing  a  rod  flag.  T+ 
is  weiorht  plus  speed  that  is  the  road 
damaging  factor,  the  one  we  have  to  take 
into  account  to-day. 

The  matter  has  been  revived  recently 
through  discussions  which  have  aiisen  con- 
cerning the  multi-axle  type  of  vehicle. 


Bigger  and  better  spi-ung  loads  are  offered, 
it  is  claimed,  by  this  type,  but  it  is  a 
moot  point  whether  there  will  not  be 
greater  wear  of  road  surface  because  of 
greater  wheel  contact,  notwithstanding 
the  better  disposition  of  the  load  on  the 
body  of  the  vehicle.  Technically,  it  may 
be  the  correct  thing,  !but  other  items  come 
into  the  account,  such  as  the  fact  that 
unless  it  is  loaded  to  somewhere  neai 
full  capacity  the  deadweight  of  the 
machine  will  make  it  uneconomical  to 
lun.  There  is  the  further  possibility  that 
ti-affic  will  resort  itself  in  the  light  of  the 
competitive  efforts  by  the  railways,  so  that 
in  the  natural  order  of  things  big  and 
weighty  loads  will  go  !by  rail,  leaving  the 
more  flexible  and  somewhat  lighter  trans- 
port to  the  roads. 

More  Double  Gearing  Troubles.  {The 
Liverpool  Journal  of  Commerce, 
June  1,  1922.) 
The  news  that  a  geared  turbine  vessel, 
after  running  an  excellent  series  oi  trials, 
has  had  a  nasty  breakdown  on  her  first 
voyage,  will  not  tend  to  allay  the  trepi- 
dation that  shipowners  feel  in  employing 
this  type  of  propelling  machinery.  In 
this  case  it  appears  that  the  teeth  of  a 
low  pressure  pinion  failed  and  "stripped." 
At  first  siarht  it  looks  like  faulty  material, 
or  wrong  heat-treatment,  although  this  is 
almost  inconceivable  in  view  of  the  care- 
ful and  searching  tests  demanded  at  each 
and  every  stage  of  ma ii u fuel ure.  On  the 
other  hand,  the  aceideiii  mav  have  been 
due  to  somethins"  gettin.o'  in  between  the 
teeth.  One  tooth  might  break  off.  and 
before  it  can  get  clear  it  will  wreck  the 
lot;  iust  as  the  loss  of  one  propellor  blade 
has  been  known  to  break  off  the  remain- 
ing- blades  before  it  could  fall  clear. 
Naturally,  there  will  be  a  full  investioa- 
tion  to  find  out  what  really  happened,  and 
how  it  hap])ened;  so  we  must  witliliold 
criticism  for  the  present.  The  Institution 
of  Mechanical  Engineers  is  taking-  up  the 
g-eneral  question  of  gearinq-,  and  will  hold 
a  "  symposium  "  or  conference  on  the  sub- 
ject in  the  autumn.  The  many  advantages 
of  turbine  o-earing*  far  outweigh  these 
occasional  accidents,  which  are,  in  fact, 
surprisingly  few  considerind-  the  number 
of  gears  in  service.  But  there  is  a 
"  niffger  "  somewhere  in  double-arearing 
that  the  experts  have  as  vet,  failed  to  run 
to  earth,  and  it  may  be  that  after  all.  we 
shall  have  to  revert  to  sins-le-sears  which 
have  been  singularly  immune  from  these 
troubles. 


REVIEWS. 


The  Petroleum  Year  Book,  1922. 
(London,  St.  James'  Press  Co.  Ltd., 
10s.  6d.  net.) 

The  third  edition  of  ibis  ycai'  book  is 
considerably  larger  than  its  predecessors, 
and  all  engineers  who  are  inleiested  in  llic 
oil  engine— and  who  is  not? — will  find 
much  in  il  that  is  interesting  and  of  value. 
A  new  section  has  been  added  on  lubri- 
cants, and  another  entitled  "  Financial 
and  Foreign  Petroleum  Companies."  It 


is  largely,  but  not  altogether,  a  book] 
statistics. 

There  is  a  survey  of  the  position 
prospects  of  the  various  oilfielcis  of 
world,  and  a  very  compieliensive  chapi 
on  the  g-eological  prospecting  of  oil  laif 
Other  interesting  chapters  deal  with 
various  aspects  of  the  home  oil  industj 
while  practically  every  type  of  crude 
engine  on  the  market  at  the  present  ti| 
is  described  and  illusti-ated. 

Steam  Turbines.  By  William  J.  Gow 
D.Sc.  (Tjondon,  Longmans,  Gree 
Co.    30s.  net) 

Professor  Goudie's  book  is  probably 
best,  and  certainly  the  best  known,  b(| 
on  the  steam  turbine.    It  is  not  much  o 
20'  years  since  the  turbine   was  inve 
by  Sir  Charles  Parsons,  but  there  is  a  v 
large  bibliography  of  the  subject. 
modern  double-reduction  geared  turbiii 
a  very  different  prime  mover  from 
engine     that     was     installed  on 
"  Turbinia.';   The  first  edition  of  this  b| 
was  issued  in  February,  1917,  and  it 
sold  out  in  a  little  over  two  years.  E 
in  that  short  period  it  ha.s  become  cle 
the  author  that  a.  mere  revision  for  a 
edition    Avould    not    suffice,     so  m; 
improvements  and  new  developments 
taken  place,  and  the  truly  formidable  t 
of  completely  lewiiting  and  enlarging 
text  was  undeitakcn. 

The  800'  ]iagfs  are  divided  into  ei 
chapters,  and  the  arrangement  is  uniq 
the  first  part  of  the  book  being-  the  pi 
tical  part  and  the  .second  part  the  te 
nical.  The  author  has  made  use  of  ma' 
obtained  from  many  sources.  The  sub. 
of  mechanical  reduction  gear  is  dealt 
for  the  first  time  in  this  edition,  and 
hope  is  exjiressed  that  as  the  teclini 
literature  on  the  subject  is  scanty,  i 
discussion  in  this  chapter  may  be  foj 
sei-vioeable  by  marine  eng-ineers.  Iti 
quite  a  long  chapter,  and  in  it  the  vara 
types  of  I'eduction  gearing  are  ii 
described.  Professor  Goudie  has  | 
taken  the  student's  knowledge 
granted  when  Avriting  about  the  g 
wheel  teeth,  although,  presumably,  u 
of  his  readers  will  have  at  least  an  elen 
tary  knowledge  of  gearing.  He  de: 
the  various  terms  used  in  connection  v> 
toothed  wheels,  and  explains  the  princ 
of  the  involute  and  also  of  the  cycloi 
tooth,  after  which  the  points  of  differe 
between  the  "  straight-cut  "  gear  and 
helical  are  explained.  Gear  cutting 
\&v\  briefly  dealt  with,  but  consider^ 
space  is  given  to  an  explanation  of 
forces  acting  on  a  d()u])le  reducticm  g*| 
What  may  be  tcinied  the  compai 
chapter  to  the  one  on  mechauical  geiiij 
one  describing  the  various  types  of  mod 
marine  turbine^.  I 

The  illustiati(ms  in  this  book  are  d 
nicndably  clear.  In  full-])aae  sectid 
plates  every  detail  of  ilie  turbines  cad 
picked  out.  In  a  pocket  at  the  end 
the  book  arc  dia.u-ranis  and  monogranisl 
lotal  heat  and  siiccific  volume. 
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I /agon  Ownessiiip  and  Control. 

!  The  proposed  substitution  of  common 
:3er  for  the  existing'  system  of  wagon 
I  ynership  and  control  is  a  question  over 
Vhich  a  marked  difference  of  opinion  is 
\  kely  to  continue.  Tlie  case  hasi  been 
'bly  presented  on  behalf  of  those  who 
I'^ek  to  eifect  the  change ;  but  even  so 
.owerfiil  an  advocate  as  Sir  John 
i  spinall,  who  went  into  the  details  of  the 
Kbject  in  the  course  of  his  recent  address 
'efore  the  Institute  of  Civil  Engineers, 
as  failed  to  convince  private  wagon 
i  wners  of  the  wisdom  of  scrapping  the 
I' resent  arrangements. 

[  It  is  commonly  contended  by  the  rail- 
[.  ay  companies  that  the  adoption  of 
Ijmmon  user  would  lead  to  a  marked 
I  jduction  of  unremunerative  wagon 
l^iileage,  and  that  it  would  obviate  much 
d  the  waste  involved  in  the  opeartions  of 
,orting  and  shunting.  Naturally  enough, 
leihaps,  they  regard  the  matter  purely 
L'oni   the    point   of   view   of  transport 

rgianisation,  with  an  eye  on  future 
p'enue  possibilities,  and  do  not  primarily 
j  jncern  themselves  with  the  problems  of 
i  le  producer  and  user.  Yet  it  is  obvious 
iiat  the  trans])(irt  service  is  not  the  ruling- 
jactor  in  the  general  scheme  of  economy; 
;  cannot  be  allowed  to  override  the  vital 
jictor  of  production. 

The  coal  trade,  which  owns  and  handles 
jiost  of  the  700,000  private  wagons  which 
ire  employed  on  the  railways  of  this 
jjuntry,  maintains  the  view  that  the 
.'■ansference  of  their  rolling  stock  tO'  the 
;ontrol  of  the  I'ailways  would  interfere 

iriously  with  production.    Tliese  owners 

I  laim — and  they  had  some  experience  of 
J  iis  sort  of  thing  during  the  earlier  period 
|E  coal  control — that  common  user  results 

I I  inefficient  service  and  an  uncertain 
'agon  supply.  This  is  an  exceedingly 
i;rious  matter  for  collieiy  concerns,  whose 
'idividual  requirements  change  from  day 

)  day,  and  call  for  constant  readjustment. 
IjMer  present  conditions  empty  wag'ons 
^re  returned  with  the  utmost  possible  des- 
patch to  their  owners,  who  are  able  to 
I  lake  their  arrangements  according  to 
j  Ian.  Tbis  makes  for  smooth  and  efficient 
j  orking.  It  was  a  not  unusual  experi- 
l^ice,  contend  the  coalowuers,  under  the 
j  agon-pooling  system  of  1917  for  trucks 
i  >  go  astray  for  weeks  together.  Some 
*)llieries  were  glutted  with  wagons,  while 
\therswere  crying  out  for  them.  With  a 
'line  working  at  anythins*  like  its  full 

ipacity  the  non-availability  of  truck 
'iOwer  is  little  short  of  a  disaster,  involv- 
1  ig  accumulation  of  stocks  at  the  pithead 
;  nd  the  cessation  of  operations  under- 
i  round,  with  consequent  loss  of  wages  to 
lie  men  and  additional  expense  to  the 
[wners.  However  gratifying  the  results 
ji.  the  transport  reorganisation  scheme 
[lay  have  seemed  to  its  promoters,  it  was 
t  nquestionablv  a  source  of  constant 
I  anoyance  and  pecuniary  loss  to  colliery 
I  ndertakings. 

I  Whether  the  creation  of  a  wagon 
'  pool  "  would  tend  to  effect  economies 
|>  the  extent  estimated  by  railwaymen  is 


doubtful.  As  far  as  the  collieries  are 
concerned,  there  are  extremely  few  re- 
turn loads.  Waste  in  wagon  mileage 
cannot,  therefore,  be  eliminated,  whatever 
the  system  of  wagon  ownership. 

The  sorting  out  and  shunting'  of  empty 
wagons  for  return  journeys  is  a  sore  point 
with  railway  economists,  but  there  is  no 
conceivable  scheme  by  which  these  pro- 
cesses would  be  rilled  out,  and  it  is  not 
apparent  how  common  user  could  afford 
substantial  assistance  in  this  direction, 
since  iron  ore.  salt,  timiber,  and  other 
wag'ons  would  still  have  to  be  separated 
from  coal  conveyances  at  exchange  points 
and  depots.  The  making-up  of  a  train  of 
coal  "  empties  "  is  an  operation  rarely 
requiring  more  than  a  few  minutes'  work, 
and  it  is  absurd  to  regard  it  as  an  im- 
portant item  of  the  whole  working-  of 
railway  traffic. 


AIR. 

Landing  Speeds. 

There  has  been  quite  a  lot  of  discussion 
recently  in  aviation  circles  concerning  the 
effect  of  landing  and  taking'-oft'  speeds  on 
the  factor  of  safety  in  aeroplanes.  In  the 
majority  of  the  "  expei-t  "  opinions  that 
have  been  expressed  on  this  subject,  in 
the  technical  press  and  elsewhere,  there  is 
evidence  that  the  pros  and  cons  of  the 
case  have  been  viewed  through  commercial 
eyes.  The  criterion  by  which  the  merit 
of  each  suggestion  was  judged  was  nearly 
always,  in  the  last  resort,  that  of 
immediate  commercial  utility.  The  busi- 
ness aspect  of  things  has,  of  course,  to  be 
considered.  No  one  wants  to  build,  or 
expects  anyone  else  to  build,  for  com- 
mercial purposes,  a  machine  of  such 
"  ideal  "  characteristics  that  it  can  only 
be  flown  at  a  dead  loss  as  a  transport 
vehicle.  But  having  conceded  this 
piemise,  it  would  b©  radically  false 
reasoning  to  conclude  that  the  governing 
factor  in  the  design  of  a  commercial  aero- 
plane should  be  its  efficiency  for  the 
immediate  needs  of  aerial  transport.  This 
seems  quite  a  straightforward,  obvious 
kind  of  thing  to  say.  Yet,  surprising  as 
it  may  seem,  it  is  directly  contradicted 
both  in  practice  and  in  the  expressed 
opinions  of  some  of  those  who  are  guiding 
the  destiny  of  civil  aviation  to-day. 

There  is  a  body-snatching  competition 
going  on  in.  civil  aviation  to-day. 
Each  company  is  battling  to  get  customers 
to  "  capture  trade  "  at  any  cost.  Hence 
there  is  a  split  in  the  camp  over  the 
problem  of  the  most  efficient  way  of  doing 
so.  Some — the  majority,  unfortunately — 
seem  to  be  at  present  adhering  to  the 
policy  of  big  speeds,  big  carrring  capa- 
city, and  (consequently)  big  risks. 
Fortunatelv,  however,  for  the  future  of 
civil  aviation  in  this  countrv,  there  still 
remains  a  small,  though  not  insignificant, 
element  of  staunch  upholders  of  the  tbeoi>' 
that  supports  small  speed,  small  capacity 
and  small  risks.  In  preceding  issues  of 
this  journal  we  have  already  passed 
favourable  comment  on  machines  of  this 
class  which  have  recently  been  built  by 


those  fij'ms  who,  because  of  the  false  idea 
that  had  been  developed  by  uncommercial 
enthusiasts  as  to  what  constituted  the 
ideal  passenger  machine,  had  hitherto 
been  induced  to  refrain  from  putting  their 
theory  into  practice.  To  some  extent  it  is 
the  bold  action  taken  by  these  firms  that 
has  reopened  the  feud  that  has  always 
silently  raged  around  the  question  of  the 
relationship  between  immediate  efl&ciency 
and  safety  in  commeroiai  aircraft. 

The  opinions  expressed  and  the  con- 
clusions anived  at  in  connection  with  this 
subject  inevitably  react  upon  the  trend  of 
development  towards  standard  types. 
The  vital  point  in  the  whole  discussion, 
from  the  designer's  point  of  view,  is  the 
assumed  desirability  of  heavy  wing  load- 
ing for  commercial  efficiency.  The  vital 
point,  from  the  public's  point  of  view,  is 
the  exact  definition  of  the  phrase  "  com- 
mercial efficiency."  If  this  is  to  be 
interpreted,  in  terms  of  speed  and  capacity 
— i.e.,  if  the  most  efficient  machine  is 
the  one  that  can,  travel  fastest  and  carry 
the  greatest  load — then  increased  wing 
loading  and  correspondingly  larger  power 
units  are  the  things  to  be  aimed  at  in 
designing  "  efficient  "  machines.  And, 
accompanying  the  factors  of  heavy  wing 
loading  and  high  power  embodied  in  such 
a  machine,  there  will  also  be  increased 
landing  speed,  increased  taking-off  speed 
and  increased  risk. 

Even  apart  from  the  question  of  losing 
customers  in  the  event  of  a  bad  accident 
due  to  landing  ot  taking-off  at  an  excessive 
speed,  the  desirability  of  reducing 
accidents  of  this  nature  to  an  absolute 
minimunr,  tfrom  .^considerations  of  main- 
teiuince  costs  alone,  should  be  apparent  to 
commercial  managers  who  have  any  know- 
ledge of  accident  statistics.  It  will  need 
a  good  deal  more  practical  experiment  on 
wings  of  variable  camber  and  high-lift 
wings  before  considerations  of  maximum 
safety  can  be  made  to  liai-monise  with  maxi- 
mum flving"  efficiency.  Meantime  it  is  to  be 
hoped  that  those  firms  who  have  decided 
to  support  the  "  safety  first  "  policy  will 
be  rewarded  for  the  practical  wisdom  of 
their  choice. 


fflGHWAYS  AND  THE  DEVELOP- 
MENT OF  MOTOR  TRAFFIC* 

By  Col.  C.  H.  BeesseY,  O.B.E. 

Co-operative  Effort. 

Ct)-operation  is  one  of  the  first  essentials 
of  highway  design ;  the  effective  radius  of 
road  transport  has  increased  in  such  a 
startling  degree  that  the  boundaries  of 
boroughs,  rural  districts,  or  even  counties, 
have  now  but  little  relevance.  Consider 
for  a  moment  a  few  schemes  wkich  are 
typical  of  many  other.s  which  will  be 
forced  upon  the  community  by  the  grow- 
in  <>'  needs  of  industry;  a  new  Liverpool- 
Manchester  road,  a  new  Birmingham- 
Wolverhampton  road,  new  roads  connect- 
ing the  deeply  cleft  mining  valleys  of 
Glamorganshire.    It  has  been  computed 

*  Paper  rea.d  at  a  recent  Insttttut-e  of  Transport 
Congress. 


30 


ENGINEERING  WORLD. 


JUNK  10,  192" 


that  the  cost  of  an  entirely  new  Liverpool- 
Manchester  road,  150  ft.  wide  and  27] 
miles  long,  would  be  alnjut  three  niiIlio:i 
pounds.  Obviously  pi-oblems  of  that 
magnitude  can  only  be  solved  by  the 
whole-hearted  collaiioiatinn  of  the  local 
authorities  affected,  one  and  all,  sci  nuded 
by  the  jTublic  spirit  of  the  laiidowneis  along 
the  line  of  route.  Tin  id;  d  designer  must 
be  a  skilled  neeoi  iator  as  well  as  a 
patient  opportunist.  In  determining-  tlie 
line  for  the  new  road,  he  will  take  into 
ar-count,  noit  merely  the  tides  and  currents 
ai  traffic  which  the  loute  is  to  seive.  but 
the  future  iudustrial  and  residential 
potentialities  of  the  land  traversed, 
remembering  that  while  a  great  tiunk 
road  will  promote  commercial  develop- 
ment, the  value  of  its  frontages  for  resi- 
dential purposes  may  be  somewhat  ques- 
tionable. 

Aesthetic  Considerations. 

Here  I  would  put  in  a  plea  that 
"  design  "  should  not  exclude  aesthetic 
considerations,  e.g.,  the  retention  of  any 
existing  features  of  beauty  and  interest 
along  the  course  of  the  road,  the  acquisi- 
tion— as  open  spaces — of  commanding 
view-points,  the  planting  of  the  roadside 
with  trees — ornamental  trees,  pleasingly 
disposed — not  necessai;ily  plain  trees 
rigorously  spaced  in  military  formation. 

As  regards  gradients,  the  practice  of  the 
road  designer  is  converging  towards  that 
of  the  i-ailway  engineer,  though  with  less 
rigid  limitations.  The  modern  road  swee]is 
across  the  country  in  long,  steady  lines 
and  slopes,  heedless  of  the  minoi  uudula- 
tions  of  the  land,  but  still  mindful  of  the 
fact  that  building  frontages  are  cx|i(m-(i'(1 
and  that  (daims  for  severance  be 
formidable  where  the  road  isi  caiiied  on 
too  high  a  bank. 

Level  crossings,  water  sjilashes  and 
other  picturesque  impediments  to  traffic 
are  out  of  the  (luestion,  and  there  are  few 
factors  that  so  vitally  affect  the  design 
of  new  roads  as  the  position  and  levels  of 
railways  whi(di  it  is,  of  course,  essential 
to  cross,  if  possible,  at  points  where  the 
rails  are  in  so  deep  a  cutting  or  on  so 
high  a  bank  that  the  road  can  pass  over 
or  under  without  excessively  costly 
approaches.  The  designer  of  "ring" 
roads  will  encounti'i  this  difficulty  in  its 
most  acute  form,  seeing  tliat  he  will  have 
to  grapple  in  turn  with  each  of  the  rail- 
way lines  radiating  from  the  town. 

Dimensions. 

What  shall  be  the  width  of  tlie  new 
trunk  roads  destined  to  carry  modern 
motor  transport?  First  and  foremost,  the 
dimension  between  fences  miist  be  ade- 
(juate  for  the  traffic  of  the  future,  not 
merely  of  1922;  sufficicnl  land  must  be  ar- 
quired,  once  and  U>v  all  ;  the  purchase  of 
fore-courts  at  a  later  date  must  be  ren- 
dered unthinkable.  Moreover,  there  is 
the  less  reason  to  stint  the  width,  seeing 
that  enlightened  owners  aie  usually  will- 
ing to  give  what  land  is  recpn'red. 

,  The  cost  of  present  road  const  ruction 
is  not  affected  by  the  dimension  between 
fences;  the  actual  fornnition  of  carriage- 
way and  footways  can  be  limited  to  the 
bare  needs  of  to-day,  provided  that  every- 
thing done  is  so  designed  as  to  be  capable 
of  expansion  as  traffic  developments  dic- 
tate. Overall  dimensions  of  SO  ft.  to 
120  ft.  between  fences  are  not  unc(mimon, 
and  it  is  frequent  practice  to  proceed  at 


once  with  the  formation  of  a  carriage- 
way 20  ft.  or  30  ft.  wide,  in  such  a  posi- 
tion tha  ta  second  inde|jendent  carriageway 
of  equal  width  can  be  formed  'later  in  a 
corresponding'  position  on  the  other  side  of 
the  highway — the  two  cariiageways  being- 
sepaiated  by  a  central  reserve  which  can 
be  planted  with  trees  yr  utilised  for  high 
speed  tramways,  or  other  special  forms  of 
transport.  A  convenient  multiple  to  adopt 
for  the  width  of  carriageways  is  10  ft., 
which  gives  a  fair  margin  of  clcaiance  for 
a  single  line  of  vehicles  nt  llic  niiixiinum 
permissible  width  (7  ft.  (i  in.j  ;  thus,  a 
20  ft.  carriageway  should  suffice  for  two 
stieams  of  traffic,  and  ^iO  ft.   for  three. 

Construction  and  Maintenance. 

In  opening-  his  daily  paper,  every  road 
engineer  must  occasionally  have  felt  etn- 
ba)  iassird  at  tlu  imperious  demand  put  for- 
waid  In'  coiiespondents  or  leader  writers 
for  an  authoritative  pronouncement  as  to 
the  "  ideal  "  road  mateiial  and  for  the 
immediate  aidoption  thereof  throughout 
the  country.  Any  attempt  to  evade  such 
a  plain  issue  is  tantamount  to  a  confession 
of  ignorance  and  yet,  on  reflection,  it  is 
surely  as  impossible  to  prescribe  the 
"  ideal  "  road  material  as  the  ideal  motor 
car.  One  uniform  prescription  will  not 
serve  for  Surrey  and  Sutheiland.  Appro- 
priate materials  and  sound  methods  have 
been  discovered  in  plenty.  What  is  lack- 
ing is  money  to  apply  tliem  broadcast. 
The  equilibrium  between  flint  and  maca- 
dam roads  in  the  one  scale,  and  placid 
hoise  traffic  in  the  other,  has  been  rudely 
disturbed. 

For  the  purposes  of  rough  calculation  it 
ihiiy  be  taken  that,  with  that  width  of 
l  aj  1  iageway,  eveiy  shilling  per  yard  sup. 
lepiesriilN  t'lilK)  Dcr  mile  luii  (allowing 
al)out  2-0  ]u']'  (  cnt  for  trifling'  contingen- 
cies) ;  in  other  words,  Id.  per  yard  sup. 
ii]iM— vnts  £50'  per  mile  run.  An 
c(  1.1:1  mi lal  method  of  surfacing  (clinker 
a-ph;dte)  has  been  given  .seveiral  years' 
trial  in  Hornsey,  Sheffield,  etc.,  with 
favourable  lesults,  and  the  citj'  surveyor 
of  Sheffield  has  recentljr  ciuoted  its  cost  at 
fiom  9s.  io  12s.  per  yard  sup.,  2  in.  thick. 
Selecting  this  for  purposes  of  illustration, 
let  us  assume  that,  with  added  experience 
and  falling  costs,  the  ])ri(  e  can  be  reduced 
to  10s.  per  yard  sup.  On  that  hyfiothesis, 
and  assuming  too  that  the  road  founda- 
tions can  be  relied  upon,  lesurfacing  to 
this  specifl(;ation  would  cost  £6,000  per 
mile  run.  (I  express  no  preference  for 
one  type  of  load  surface  rather  than 
another,  but  am  bound  to  aidopt  some  de- 
flnite  basis  for  calculation). 

The  total  length  of  first-class  roads  on 
the  Ministry  of  Transjiort's  list  is  22,160 
miles,  whicli.  mullqilicd  by  £6.000,  give^ 
you  a  total  of  i;i;!:5,000,000. 

Turn  now  to  the  second-class  roads, 
14,419  miles  in  length,  and  assume  that  a 
cheaper  specifitation  is  to  be  uniforinl\- 
a  Implied  at,  say,  Ts.  6d.  jiei'  ya.rrl 
•<up'.  Keeping  to  (jur  width  of  20' ft., 
we  are  faced  with  an  expenditure  of 
£4,500  per  mile  run,  or  £05,000,000  for 
the  whoiei  of  tJie  second-class  roads.  Add 
this  to  the  figure  for  first-class  roads  and 
w?  reach  a  total  of  £198,0'00.000,  which 
in(dudes  nothing  foi'  the  140,727  miles  of 
third-(dass  roads.  To  ease  the  burden,  let 
tin's  sum  of  £198.000,000  be  borrowed  at. 
say.  5  per  cent,  repayable  by  enual  instal- 
mcnts  of  capital  and  interest  over  a  term 
of  seven  years — perha]>s,  an  imprudently 


iong  peri(;d.  The  annual  repayments 
amount  to  upwards  of  £34,000,000,  ami 
you  will  recollect  that  this  general  resui- 
facing,  however  well  executed,  will  oiil\ 
enjoy  a  limited  life,  and  will  need  perioili- 
cal  renewal. 

Rigidity  or  Resiliency. 

In   attem])ting  to-  record  the  trend  ;  ' 
development  inroad  construction  niethdd- 
of  to-day,  the  most  conspicuous  feature  t( 
be  noted  is  the  diveigence  between  the  tw 
s(diools  of  thought,  the  search  for  com 
{)lete  ligidily  on  the  one  hand  and  for  eln 
ticity  or  resiliency  on  the  other.  Tk 
rigidity,  however,  which  is  attainable  In 
the  use  of  a  concrete  foundation  of  suffi 
cient.  depth,  leinforced  or  not.   is  hardi 
applicable  outside  densely  populated  urba 
areas  where  a  high  initial  cost  can  b 
faced.    For  the  bulk  of  the  country,  ines 
orable  financial  considerations  will  lea 
the  enginee'r  to  resort  to  methods  in  whic 
reliance  is  placed  on  resiliency  rather  tha 
rigidity. 

It  is  interesting,  in  this  connection,  t 
observe  how,  of  late  years,  the  line  o 
researi'h  has  swervedi.  The  all-inqMrtan 
ingredient  in  the  road  conglomerate  wa 
heretofore  the  aggregate,  i.e.,  the  actua 
cubes  or  fragments  of  granite,  basalt 
quartzite,  slag,  etc.,  of  which  the  roa 
ino.saic  was  built  up. 

The  microscopic  structure  of  tlie  stone 
its  hardness,  specific  gravity,  its  resist 
ance  to  attrition  and  impact  were  closel 
studied,  but  the  importance  of  the  cemen 
titious  material  or  binder  almost  escape 
notice. 

No  expense  was  spared  in  the  selectio 
and  transport  of  the  stone,  but  any  chanc 
materials  such  as  sand,  road  sweeping 
c  halk  oi  loain  were  .swejit  into,  the  inta 
stices  of  the  mosaic,  and  icad  coiistiiictio 
might  almost  have  been  likened  to  wall 
built  by  bdicklayeas  ignorant  of  the  pr 
perties  of  mortar. 

What  a  change  has  now  come  over  th 
scene !  The  chemist  has  come  into  In 
own,  the  analyst  bestows  his  deepest,  mos 
vigilant  study  upon  the  qualities  of  th 
matrix — the  asphaltic  or  bituminou 
binder,  the  i>it(di  or  tar,  which  is  to  c(  n 
vert  the  loose  materials  into  an  impti 
vious,  voidless,  dustless  sheet,  possessiii; 
attributes  of  elasticity  and  resilient; 
which  blunt  the  destructive  effects  and  iui 
pact  of  heavy  traffic. 

Ohang'es  in  the  constitution  of  th 
various  components  have  to  be  carefull; 
watched,  and  recent  modifications  of  ga 
works  practice  have  very  material  1, 
affected  the  characteiistics  and  con^-i- 
tency  of  that  all-impoitant  bye-prodin-l 
tar,  the  purchase  of  which  has  figured  s 
largely  in  road  authorities'  budgets. 

The  widespread  introduction  of  vertira 
retorts  had  had  the  effect  of  producing 
tar  possessing  ciualities  differing  widii 
from  those  to  which  road  enoineevs  lia 
become  accustomed  in  days  when  horizcii 
tal  retorts  were  general,  and  the  "  steam 
ing"  process  yet  unknown. 

The  mention  of  tar  brings  to  niin 
iUiother  vexed  question  whitdi  exercises  ili 
minds  of  agriculturists  and  hoi  se  owiier-- 
the  so-called  "  sli])peiy  mad  "  problem. 

Apart  ti'om  the  evcr-giowing  pieponi 
de  ranee  of  mechanically-propellc'i 
veliicles  which  tends  to  relegate  this  (|ue^j 
tion  to  the  background.  T  think  it  may  b| 
said  that  the  inconvenience  is  steadil 
grow  ing  less  acute. 
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,  merica-Australta  Service. 

i  It  is  also  bein^-  emphasised  here  in  New 
I  ork,  as  well  as  on  the  Paeihc  Coast,  that 
I  fleet  of  fast   combined  passenger  and 

eight  steamers,  similar  to  those  owned 
\v   the    Shipping-  Board   and  operated 

s'tween  New  York  and  South  America,  is 

adly  needed  between  Pacific  coast  ports 
11(1  Australia.     It  is  argued  that  as  con- 

itions  get  back  to  normal  the  trade  built 
.  p  in  the  last  few  years  between  the 
•aitipodes  and  America  will  gradually 
eturn  to  pre-war  channels  unless  such  a 
eivice  is  inaugurated  and  maintained. 
Vhen  such  arguments  are  put  foiward,  it 
>  well  to  remember  that  they  are  almost 
athout  exception  accompanied  willi  a 
tatenient  to  the  effect  that  without  a 
;enerous  subsidy  legular  services  of  this 
:ind  are  impossible  to  American  ships, 
ind  to  bear  in  mind,  too,  that  this  line  of 
iigument  will  continue  as  long-  as  the  ship 
iibsidy  measure  is  on  the  Congressional 
invil. 

^  Mr.  Frank  C.  Munson,  president  of  the 
I'Muusoii  Steamship  Line,  has  this  week 
'  eiterated  the  argument  that  the  subsidy 
j.vill  certainly  enable  Ihe  Government  to 
i-lispose  of  its  fleet  within  two  j^ears. 
[Doubtless  his  pi-ediction  is  based  on  the 
-liope  that  world  trade  will  have  revived  to 
'■something  like  its  old-time  volume  within 
[that  period.  It  might,  however,  have 
rbeen  better  for  Mr.  Munson's  reputation 
[as  a  prophet  had  he  not  put  a  definite 
I'time  to  his  forecast. 

Sale  of  Shipbuilding  Material. 

|.    Messrs.    C.    W.    Kellock    &     Co.,  of 
r  London    and    Liverpool,    acting  under 
instructions    from    the    liquidators,  are 
holding  an  important  auction  at  Bristol 
I  on  T'uesday  of  next  week  at  3  o'clock  in 
,ithe  afternoon  of  certain   vessels    it  iiol 
otherwise  disposed  of  in  the  meantime. 

The  lots  which  will  then  come  under  the 
hammer  comprise  the  plant,  machinery, 
loose  flttings,  tools,  etc.,  in  the  shipbuild- 
ing and  shiprejiaiiiiig  yard  of  John  Payne 
Ltd.,  in  liquidation,  Bristol;  also  three 
'  steam  coasters  in  course  of  consti-uction, 
with  plates,  ang'les,  and  steelwork  for  a 
fourth  steam  coaster. 

The  yard  is  held  until  September  28, 
t  1923  (whicli  tenure  could  probably  be 
extended),  at  an  annual  rental  of  £'ybO. 
F.very thing  will  be  oiferod  in  one  lot.  Full 
particulars  and  orders  to  view  will  be  sup- 
plied on  application  to  Messrs.  Fdward 
Thomas  Collins  &  Son,  28,  Baldwin 
Street,  Bristol;  James  Inskip  &  vSon, 
Small  Street.  Bristol;  or  the  auctioneers, 
27-31,  St.  Mary  Axe.  London,  E.C.  3,  or 
Water  Street,  Livcrixiol. 

1923  Shipping  ExiTiibition. 

It  has  been  decided  to  hold  the  next 
Shipping,  Engineering-  and  Machinery 
Exhibition  at  Olympia  on  September  23, 
and  at  the  last  meeting  of  experts  Dr. 
H.  S.  Hele-Shaw,  president  of  the  In.sti- 
tution  of  Mechanical  Engineers,  was 
elected  chairman  of  the  Honorary  Com- 
mittee of  Experts,  with  Captain  H.  Riall 
Sanky,  C.B.,  as  vice-chairman.  At  once 
very  wide  and  influential  suppoit  was 
given  to  the  movement  so  that  the  whole 
forces  of  the  shipping  and  engineering 
industries  should  be  represented.  The 
hope  was  expressed  that  every  stall  would 


demonstrate  working  exhibits  and  the 
latest  inventions,  in  order  to  interest  the 
general  public.  Every  mechanical  engi- 
neer in  the  world  is  to  be  invited  to  the 
exhibition,  and  bulletins  in  foreign  lan- 
guages aic  t(i  lie  sent  to  all  countries  so 
that  the  ciKieasour  may  be  thoroughly 
understood  and  appreciated. 

The  president  of  the  Shipping  Exhibi- 
tion is  the  Eight  Hon.  Sir  Charles  A. 
Parsons,  Iv.C.B.,  F.R.S.,  and  among  the 
vice-prt'^idcnls  are  the  liight  Hon.  Lord 
Weir  of  ]^astwood,  Sir  Archibald  Denny, 
Bart.;  Sir  E.  H.  Tennyson  D'Eyncour't, 
Vice-Admiral  Sir  Geo.  G.  G^oodwin, 
K.C.B.,  Sii  Alex.  B.  W.  Kennedv,  LL.D., 
Sir  Archibald  Ross,  K.B.E.,  and  Col.  R.' 
Saxton  White.  The  general  nmnager  is 
Mr.  F.  W.  Bridges,  4,  Vernon  Place, 
W.O.l. 


INSURANCE. 


Government's  Workmen's  Compensation 
Bill. 

After  many  month.s — it  was  at  the  end 
of  I'92()  that  the  Committee  of  Enquiry 
into  the  working  of  the  Workmen's  Com- 
pensation Acts  issued  its  report — it  seems 
as  though  the  promised  legislation  to 
amend  the  existing  laws  on  the  subject 
were  to  be  introduced  into  Parliament,  and 
there  is  even  a  possibility  that  the  new 
conditions  may  be  in  force  before  the  elid 
of  the  i)rcsent  year.  The  Home  Secretary 
lecently  ])romised  the  House  of  Commons 
to  draft  a  Bill  that  might  be  presented 
before  the  end  of  thi.s  session,  and  the 
Home  Office  has  now  published  pi'ovisioiial 
draft  proposals.  With  regard  to  fatal 
accidents,  it  is  suggested  that  where  a 
Moi  kman  leaves  a  widow  or  other  member 
of  liis  family  (not  being  a  child)  wholly 
(lei)endent  upon  his  earnings  and,  in 
addition,  leaves  one  or  more  children 
under  the  age  of  15  so  dependent,  thei-e 
shall  in  respect  of  each  such  child  be 
added  to  the  compensation  payable  under 
the  1906  Act  a  sum  equal  to  10  per  cent 
of  file  amount  arrived  at  by  multiplying 
the  average  weekly  earnings  of  the  work- 
man, or  where  such  earnings  exceed  £2. 
then  by  multiplying  £2  by  the  number  of 
weeks  in  the  period  between  the  death  of 
the  workman  and  the  date  when  the  child 
will  attain  the  age  of  15,  provided  that  the 
total  amount  of  compensation  payable  to 
the  dependents  shall  in  no  case  exceed 
£500.  The  1906  Act  provides  for  a 
maximum  payment  in  case  of  death  of 
£300,  and  in  case  of  injury  50  per  cent  of 
the  workman's  average  earnings  with  a 
maximum  of  £1  per  week  during  the 
])3riod  of  incapacity.  These  sums, 
however,  under  the  War  Additions  Acts, 
1917  and  1919,  were  increased  by  75  per 
cent,  which  brings  the  inaxinium  u])  to 
35s.  per  week.  It  is  now  proposed  that 
the  maximum  shall  be  £2  per  week. 
According'  to  tlie  ]>]'esent  Act,  no  com- 
pensation is  payable  in  respect  of  the'first 
week  where  the  incapacitv  lasts  less  than 
two  weeks,  but  a  change  is  now  suggested 
in  the  waiting  period,  so  that  no  com- 
])ensati(m  will  be  payable  where  the  work- 
man is  not  disabled  from  earning  his  full 
wages  at  the  work  at  which  he  was 
employed  for  a  longer  period  than  three 
days  or  in  respect  of  the  first  three  days 
in  which  he  is  so  disabled. 


The  War  .Additions  Acts  are  to  be 
repealed,  provided  that  where  a  workman 
is  in  receipt  of  an  addition  to  this  weekly 
payment  under  the  present  Act  he  shall 
continue  entitled  to  that  addition  so  long 
as  he  remains  totally  incapacitated. 
Certain  alterations  are  proposed  with 
regard  to  the  registration  of  agreements 
between  the  employer  and  the  workman, 
ami  if  the  Registrar  of  the  Countv  Court 
is  of  opinion  the  costs  of  a  solicitor  are 
excessive,  .such  costs  may  be  taxed,  and 
the  amount  of  the  reduction  be  added  to 
the  sum  payable  to  the  workman  under 
tlie  agreement. 

The  suggestions  relating  to  the  amounts 
to  be  paid  as  compensation  are  consider- 
ably less  than  those  recommended  in  the 
majority  report  of  this  Committee  of 
Investigation.  In  that  repotr  it  was 
suggested  that  the  maximum  compensa- 
tion for  fatal  injuries  should  be  £800  to 
£250  for  the  widow  and  £600  for  one  or 
more  children  under  15  years  (to  be  paid 
into  a  central  fuiul  from  which  grants 
were  to  be  paid  to  all  children  dependent 
upon  fathers  who  had  been  killed  by 
accident,  creating  a  liability  under  the 
Workmen's  Compensation  Act),  and  £50 
was  to  be  paid  to  other  dependents,  if 
any.  For  non-fatal  accident.s  in  case  of 
tfital  incapacity  the  committee  recom- 
mended weekly  compensation  at  the  late 
of  two-thirds  wages  with  a  maximum  of  £3. 

Accident  Preuention  in  Factories. 

(tn  reading  thiougii  liie  Committee's 
report  referred  to  above,  attention  is 
attracted  to  a  section  dealing  with 
accident  prevention  or  "  safety  first,"  and 
this  brings  to  mind  a  scheme  which  has 

I)  een  stai'ted  by  one  of  the  mutual  associa- 
tions transacting-  workmen's  compensa- 
tion insui  ance,  which  is  deserving  of  care- 
ful consideration  and  well  merits  success. 
"  Welfare  "  and  ''  welfare  work  "  have 

II]  )  to  now  generally  taken  a  very  different 
form  fiom  the  prevention  of  accidents, 
I'ut  this  fonn  of  welfare  work  is  surely 
as  important  as  the  sanitary,  hygienic  and 
similar  regulations  that  enhance  the 
cleanliness  of  the  factory  and  the 
e.fficiency  of  the  employees. 

At  the  annual  meeting  of  the  "  Safety 
Fii-st  "  Association,  early  this  year, 
figures  were  presented  showing  a  striking 
reduction  in  the  number  of  accidents  in 
various  industrial  institutions  visited  by 
the  officers  of  the  society,  varying  from  a 
decrease  of  75  per  cent  during  a  period  of 
27  years'  membership  to  28  per  cent 
during  one  year's  membeisliip.  There  is 
no  doubt  that  accidents  can  be  prevented 
bv  education  of  the  workmen  by  an 
organised  campaign  educating  them  to 
habits  of  caution.  But  the  achievement 
of  this  education  can  only  be  carried  out 
by  the  organised  efforts  of  staffs  s]>ecially 
trained  to  deal  with  the  problems  and 
difficulties  presented.  iSuch  an  organisa- 
tion the  insurance  association  referred  to 
lias  set  out  to  provide  for  the  benefit  of 
its  members. 

In  a  pamphlet  descriliing  the  scheme 
the  fcdlowing  remarks  appear: — ■ 

"  Industrial  accidents  fall  under  two 
heads  :  — 

"  (1)  Non-machinery  accidents  or 
machinery  accidents  not  caused  by  any 
lack  O'f  guarding;  (2)  accidents  caused  by 
lack  of  guarding. 
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"  Some  90  per  ceut  of  all  industrial 
accidents  fall  under  (1),  leaving  only  some 
10  per  cent  under  (2). 

"  The  association's  accident  prevention 
engineers  have  been  specially  directed  to 
accidents  under  the  first  section. 

"  These  accidents  are  not  usually  caused 
by  any  lack  of  interest  on  the  part  of  the 
employer,  but  can  be  described  as  the 
fault  of  the  individual,  and  can  generally 
be  classified  under  one  of  the  following 
heads  :  Negligence,  indifference,  careless- 
ness, recklessness,  lack  of  appreciation 
of  danger,  want  of  thought,  horse  play, 
lack  of  instruction  and  knowledge  of  the 
dangers,  supervision  and  discipline. 
Time  after  time  one  hears  of  accidents 
through  such  an  action  as  oiling 
machinery  in  motion,  in  spite  of  regula- 
tions laid  down  by  the  employer. 

"  It  is  a  prevalent  opinion  among 
employers  who  have  tried  to  introduce 
rules  to  prevent  accidents  that  there  is  no 
way  of  competing  with  persons  who 
apparently  go  out  of  their  way  to  dis- 
regard all  safety  conditions.  The  work- 
men, however,  can  be  educated  to  think 
and  act  "safety,"  and  the  association  has 
a  staff  capable  of  carrying  out  that 
education.  It  is,  obviously,  logical  from 
an  economic  view  alone  to  prevent 
accidents  rather  than  pay  compensation, 
have  lost  time,  or  train  men  to  replace  the 
injured.  For  these  reasons  accident  pre- 
vention hardly  gets  full  credit  for  savings 
effected,  even  when  the  employer  realises 
his  accident  cost  has  been  reduced. 

"  The  experience  in  British  factories 
warrants  the  statement  that  in  the 
ordinary  way  a  reduction  of  at  least  50 
per  cent  in  the  number  of  accidents  can  be 
secured  if  workmen  can  be  induced  to 
exercise  reasonable  care." 

If  accidents  can  be  reduced,  it  follows 
that  claims  would  be  fewer  and  premium 
rates  less  in  consequence,  which  would  be 
to  everybody's  advantage.  The  service  is 
given  free  of  charge  to  insured  members 
of  the  association,  and  its  value  to  the 
employer  should  be  inestimable.  In  the 
United  States  similar  schemes  have  been 
in  operation  for  years,  and  have  reduced 
the  number  of  accidents  to  a  very  large 
extent,  but  in  that  country  there  is  no 
system  of  Government  supei'vision  as  to 
factory  inspection,  etc.,  like  we  have  in 
Great  Britain. 


TRADE  PUBLICATIONS. 


Steel  Castings. — Probably  Kryn  & 
Lahy  Metal  Works  Ltd.,  Letchworth, 
Herts.,  are  right  in  claiming  that  their 
factory  is  unique,  inasmuch  as  it  is  the 
only  steel  foundry  in  the  country  which  is 
situated  in  a  garden  city.  Steel  foundries 
are  mostly  situated  in  congested  areas. 
The  firm  claims  that  the  geographical  posi- 
tion of  the  works  has  no  effect  upon  their 
ability  to  compete  successfully  with 
foundries  more  favourably  situated  for 
deliveries  of  raw  material  and  finished 
goods.  The  fiim  can  deal  with  b-Um  cast- 
ings. The  brochure  which  has  been  sent 
to  us  comprises  a  description  of  the 
foundry  equipment  and  many  phot.ogra])hs 
of  the  various  shops,  and  of  castings 
which  have  been  produced. 


Simplex  Conduits  Ltd. — This  firm  have 
just  issued  a  card,  the  purpose  of  which  is 
to  urge  the  recognition  of  the  value  of 
distinctive  marks  on  manufacturers'  pro- 
ducts. They  are  influenced  in  their 
action  by  the  number  of  cases  which  have 
come  to  their  notice  where  electrical  con- 
duit, other  than  that  manufactured  by 
the  Simplex  Co.,  has  been  supplied  against 
specific  requisitions  for  Simplex  conduit. 
It  has  been  decided  that,  in  future,  every 
length  of  Simplex  conduit  will  bear  a 
reproduction,  in  transfer  form,  of  the 
company's  trade  mark. 

Tel,ephones. — The  Lancashire  &  York- 
shire Private  Telephone  Co.  Lt.,  Queen 
Street,  Albert  Square,  Manchester,  have 
issued  a  leaflet  relating  to  their  "  new 
system  "  telephone  installations. 


FOREMAN'S   PLACE  IN 
INDUSTRY. 

Quite  an  interesting  address  was  given  by 
Mr.  J.  G.  Longstaff',  of  Newcastle,  before 
the  Amalgamated  Manag'ers  and  Fore- 
men's Association  in  Liverpool.  He 
lamented  the  fact  that  there  was  no  clear- 
cut  policy  or  well-defined  scheme,  and  that 
no  programme  was  before  the  workers  so 
that  they  might  be  led  to  a  new  ideal. 
The  present  crisis  had  a  message  for  every 
intelligent  man,  if  he  would  but  review 
the  facts  and  forces  evolving  out  of  the 
present  situation. 

To  ensure  prosperity  all  classes  must 
throw  themselves  into  their  particular 
work,  and  this,  to  his  mind,  was  the  solu- 
tion, and  the  leaders  and  employers  alike 
must  acknowledge  that  in  industry  there 
wias  an  indisi>ensable  cjuality  neces- 
sary. The  supervisor  must  be  a  free 
agent  in  order  to  carr>'  out  his  functions 
satisfactorily.  To-day  the  supervisor  was 
allowed  only  a  very  fine  cord  on  which  to 
tread.  He  was  the  man  who  must  take  the 
blame  of  every  invention  if  it  did  not 
prove  a  success,  he  must  take  all  the 
blame  every  time  for  everything-  in  the 
works,  and  was  not  allowed  to  defend  him- 
self or  to  question  any  statement  made. 
This  was  done  by  the  Works  Committee  on 
which  he  had  no  seat,  so  that  he  was  placed 
between  the  devil  and  the  deep  sea.  The 
employer  demanded  that  the  should  cut 
himself  adrift  from  any  confederation  or  in- 
dustrial union.  The  worker  said  that  the 
foreman  had  no  rights  of  his  own,  and 
should  be  controlled  by  the  manual 
workers. 

What  was  the  propelling  powei'  in  any 
works?  Who  was  the  man  who  had  to 
represent  his  employers  to  the  men  and 
see  that  orders  were  carried  into  effect? 
Who  was  the  man  who  had  to  supervise 
the  men,  and,  at  the  same  time,  represent 
them  to  the  employers  in  the  office?  The 
foreman,  and  the  time  had  come  when  he 
must  liberate  himself.  While  he  might 
not  be  a  third  party  in  industry,  he  was  a 
third  interest,  and  a  vei-y  important  one, 
and  he  must  no  longer  be  the  child  of 
charity,  subject  to  the  benevolent  spirit  of 
others.  He  must  safeguard  his  own 
peculiar  interests.  He  must,  for  the  sake 
of  himself,  of  his  family,  his  employer, 
tlie  community,  and  for  the  class  he  is 
honoui'ed  to  represent,  be  allowed  to 
eniancipale  himself  for  all  time,  and  to 
bring  his  intelligence  to  assist  in  formulal- 


ing  some  plan  for  the  final  solution  of  t[ 
pressing  problem. 

As  a  supervisor  many  questions  pr 
upon  the  foreman  to-day  that  were  m 
difficult  to  answer.    He  was  responsi 
for   the    efficient,    economic,   safe,  a 
smooth  running  of  his  department,  a 
for  the  discipline  in  that  department, 
had  to  represent  any  complaints  the  wori 
had  to  make  to  the  management,  and 
convey  the  instructions  of  the  managem 
to  the  men,  and  see  that  the  same  we 
carried  out.       If  the  workers  adopt 
down-tools  policy,  what  is  the  foreman 
duty?    If  there  should  arise  a  dispu 
between  the  management  and  the  work 
what  attitude  would  the  foreman  adop 
If,  in  the  execution  of  his  duty,  he  had 
report  a  worker,  was  he  in  an  associati 
that  would  defend  his  case  without  bias 
prejudice?     He   needed   protection  an 
help.       His     responsibility  might 
serious.    His  duty  was  clear.    To  do 
best  for  his  employers  for  business  reaso 
and  for  himself  on  personal  grounds,  an 
as  a  good  and  sound  investment  and  p 
teotive  measiue,  become  a  member  of  t 
association. 


GREASE  BALLS. 


It  was  brought  to  my  attention  so 
time  ago  that  so-called  "  grease  ball 
sometimes  form  in  boilers,  says  W. 
Schaphorst,  M.E.,  in  The  Paper  Inclusti 
They  are  spherical  in  shape,   and  ha'' 
actually  been  known  to  assume  propo 
tions  the  size  of  a  league  baseball — up 
3  in.  in  diameter.    These  balls  form  fro 
the  precipitated  solid  matter  that  is  too  Ofte 
permitted  to  pass  intO'  the  boilers  with  ll 
feed  water.     This  solid  matter  combin 
with  the  grease  that  also  sometimes  accor 
panies  feed  water,  usuallj'  forming  a  he 
the  size  of  a  small  pebble  or  a  trifle  large 
The  Sin.  sizes  are  very  unusual.  Whi 
these  balls  touch  the  boiler  shell  they  a 
liable  to  stick,  insulate  the  shell,  cau 
undue  heating,  and  as  all  engineers  kno' 
the  boiler  may  bag  or  burst  as  a  resul 
The  best  remedy  for  this,  of  course,  is 
keep  grease  out  of  the  boilers  by  means 
separators,  extractors,  and  to  precipita 
the  solids  outside  of  the  boilers. 

Feed  water  problems  are  much  bett 
understood  now  than  ever  before,  and  the 
is  little  excuse  for  permitting  grease  or  ai 
scaling  or   solid    substance  inside  of  j 
boiler  shell.    Don't  go  ahead  and  use 
certain  water  without  knowing  what 
contains.     Send   it   to   a    "  feed  wat 
doctor."  In  this  connection  it  may  intere 
readers  to  know  that  in  the  building 
condensers,  our  manufacturers  are  now 
days  testing  the  water  that  is  to  be  us  ! 
for  cooling-  purposes  before  making  t, 
tubes,    in    order  that  corrosion-resistir 
tubes  will  be  provided  in  the  condensei 
The  tubes  are  usually  made  of  brass,  b 
even  sxich   tubes   are   subject   to  corr» 
sion,    and    in   some    localities    must  i 
renewed  once  every  year  even  after  beiif 
made  in  the  most  scientific  manner  know; 
t  )  man.  1 


.Vntimony  Mining  in  the  Harz  Mountains.  | 
.•\s  the  price  of  antimony  is  steadily  ri.*inp  M 
foreign  markets,  the  old  antimony  works  of  WolV 
berg,  in  the  Harz  Mountains,  are  being  reopcn'i 
after  being  closed  down  for  about  50  .veavs. 
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Patent  Abstracts. 


jiNDRY  MOULDING  MACHINES. 

^7,035. — W.  M.  O'Keefe,  (trading  as  Adaptable 
XDiNG  Machine  Co.),  Sydney  Works,  Stan- 
j')  Street,  Birmingham. — March  3,  1921. — Con- 
if  in  improvements  in  pattern-withdrawing 
'  lines  of  the  type  described  in  Specifications 
4/08  and  21887/09,  in  which  the  supports  for 
mould  and  pattern-plate  are  carried  by 
.Me  lateral  extensions  of  the  central 
,idrical  body  of  the  machine,  so  that  the 
\  ince  between  the  pairs  of  supports  can  be 
I  sted  to  suit  boxes  or  flasks  of  different  sizes, 
ri  central  body  a  is  supported  on  a  central 
il  )w  column  c,  and  ha^;  two  movable  extensions 
I  irrying  the  box  supports  d,  which  are  not 
[  Me  vertically,  and  the  vertically-adjustable 
i  lorts  «  for  the  pattern-plate  These  supports 
fc-e  attached  to  rods  <>  provided  with  bosses  n 


ng  on  cylindrical  rods  h  projecting  from  the 
al  parts  f  of  the  actuating-niechanism.  The 
0  are  guided  in  bushes  q  in  the  extensions  b. 
lower  one  of  each  pair  of  bushes  being  made 
ae  with  a  protector  r  for  the  end  of  the  rod. 
rods  0  and  the  extensions  b  are  moved  in 
T  direction  by  a  right  and  left-hand  screw  m 
h  engages  lugs  p  on  the  bosses  m,  and  a  lug  / 
he  part  f,  and  can  be  turned  by  a  hand  lever 
he  squared  end.  The  actuating  crank  k  engages 
a  slipper  sliding  on  a  part  2  on  one  side  of 
part  Fig.  4,  and  when  rotated  raises  or 
rs  the  part  /  and  with  it  the  rods  o.  The 
/  is  guided  bv  a  stem  y  in  the  central  column 
the  connecting  parts  are  balanced  by  a  spring 
If  it  is  desired  to  actuate  the  crank  k  from  the 
of  the  machine,  the  spindle  a  is  bevel-geared 
longitudinal  spindle  carrying  an  actuating 
lie. 

I' 

S;AM  SUPERHEATERS. 

1 7,086.— W.  E.  English,  Murton  Grange, 
Bl  opston,  Glamorgan;  J.  R.  Hannan,  57,  Scaris- 
.0|k  New  Road.  Southport,  and  C.  H.  Mills. 
->l>ncroft.  Mumbles,  Glamorgan.— May  10,  1921, 
-|  superheaters  of  the  fire  and  smoke  tube  type 


for  locomotives,  etc.,  in  which  the  ends  of  the 
tubes  are  arranged  one  above  the  other  in  parallel 
rows  in  a  single  plane,  the  coiinerting  ends  of  the 
elements  between  the  main  portion  in  the  smoke- 
tubes  and  the  headers  are  decreased  in  diameter 
to  allow  the  insertion  of  a  maximum  number  of 
superheating-elements  in  a  given  space,  each  one 
being  readily  removable  without  interference  with 
the  remainder.  Steam  from  the  boiler  enters  the 
wet-steam  header  3,  at  a  central  opening,  througlj 
a  connection  3a  flattened  as  shown.     It  then  cir- 


FIC  I 


f"IC,2. 


culates  through  the  superheating-elements  2, 
arranged  in  fire  and  smoke  tubes  1,  to  the  lieader 
4,  thence  by  branch  pipes  10  at  both  ends,  to  the 
cylinders.  The  ends  of  the  superlieating- 
elements  2a  are  decreased  in  diameter  as  shown, 
and  are  connected  to  the  headers  in  single  line  by 
the  methods  described  in  Specifications  6b92/12  and 
133,208.  The  headers  are  made  of  drawn  mild 
steel  of  circular  or  analogous  form  in  cross-section. 

INTERNAL-COMBUSTION  ENGINES. 

176,302.— A.  E.  White,  90,  Chancery  Lane, 
London. — August  24,  1920. — Fuel  to  be  vaporised 
I  liter.'!  an  annular  chamber  31,  and  passes  by  two 
pipes  81  to  a  flat  chamber  76 ;  a  trapped  outlet 
from  the  chamber  connects  with  the  pipe  80,  which 
passes  through  the  centre  of  the  heating-chamber 
and  forms  a  final  heating-chamber.  Projections 
33  on  the  inner  wall  of  the  chamber  31  conducts 
heat  to  tlie  walls.  Fuel  for  tlie  burner  is  led  to 
the  annular  vaporising  chamber  47,  the  vapour 
passing  through  the  T-shaped  pipe  52  to  two 
inclined  nozzles.  At  starting,  air  for  the  burners 
is  admitted  through  a  ring  of  ports  37  opened  by 


the  hand-actuated  valve  36.  Normally  a  fan 
supplies  the  air  for  the  burner  through  the  pipe 
41  and  four  outlets  40 ;  baffles  54  on  the  chamber 
47  prevent  a  free  flow  of  air  from  these  outlets. 
The"  burner  is  kept  alight  by  a  sparking-plug  73, 
which  may  be  in  series  with  the  plug  on  the 
engine  cylinder.  The  products  of  combustion, 
after  impinging  on  the  chamber  47,  pass  over  the 
pipe  80  and  through  the  chamber  formed  inside 
the  annular  chamber  31  ;  part  of  these  products 
escape  through  holes  88  in  the  top  of  cover  89  and 
part  pass  outside  the  chamber  31  escaping  at  the 


bottom  87.  The  vaporised  fuel  for  the  engine 
passes  to  a  carburetter  15.  A  single  fuel-pump 
supplies  the  fuel  to  be  vaporised  and  the 
burner. 

STEAM  PUMPS. 

177,115. — J.  H.  Carruthers  &  Co.  Ltd.,  J. 
GouRLAY,  G.  K.  Johnstone,  and  J.  Young, 
Polmadie  Ironworks,  Hamilton  Street,  Polmadie, 
Glasgow. — September  7,  1921. — In  a  duplex  pump, 
each  valve  is  arranged  to  control  the  admission 
and  exhaust  in   the  adjacent  cylinder    and  the 


cut-off  in  its  own  cylinder.  The  valves  are  made 
in  two  parts  2,  2,  8,  8  connected  to  common  rods 
which  are  operated  by  the  pistons  of  the  corre- 
sponding cylinders.  The  v<'.lve  2,  2,  operated 
through  lever  mechanism  4,  5,  6  from  the  rod  3, 
moves  in  thet  same  direction  as  the  corresponding 


piston  ;  the  valve  8,  8  moves  oppositely  to  its 
piston.  The  upper  part  of  the  valve  2  is  arranged 
between  the  upper  part  of  the  valve  8  and  the 
ported  seat  1 ;  the  lower  part  of  the  valve  8  is 
similarly  arranged  with  respect  to  the  lower  part 
of  the  valve  2  and  seat  1. 
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PETER  BROTHERHOOD  LTD.,  PETERBOROOGl 
Water  Cooling  Towers  of  all  Types.  | 

TEMPERATURES  GUARANTEED  UNDER  ANY 

VARIATION  OF  ATIVIOSPHERIC  CONDITIOrV^. 

SOME  RECENT  ORDERS :— 
Stalybridge  Joint  Boat  d  {"i^^^^)  300,000  gals,  per  hu 
Ingham's  Thornhill  Collieriesm 
West  Bromwich  Corporation. 
Ashton-'Under^Lyne  Corporation. 
St.  Anne's  Corporation. 


Address  all  Communiea'iens  fe  :— 

PETER  BROTHERHOOD  Ltd.,  Mansfield  Chambers,  St.  Ann's  Sq.,  MANCHESTilt. 


S  Boon  to  Shareholders. 


Highest  and  Lowest  Mill  Share  Prices  for  1921,  in  handy 
book  form,  with  information  re  Capital,  Spindleage,  etc. 

A.  WARWICK.  15.  MAWDSLEY  STREET.  BOLTON. 

)  ree  on  Application.  TELEPHONE:  :o5  &  724. 

Business  in  Textiles,  Railways,  etc. 
In  touch  with  London  and  Provincial  Exchangee. 


ELECTRICAL  CONDUITS  Lt 

Birch  Street,  WALSALL. 

conduitsTfittings, 

ACCESSORIES,  SWITCHGEAR, 
CABLE.  TOOLS. 


Also  at  London,  Glasgow,  Bristol,  Wolverhamp 


WOODITE 

THE  BEST  MATERIAL  FOR 

GAUGE  GLASS  RINGS 
and  STEAM  PACKINGS 

IN  ALL  SIZES  AND  SECTIONS 

For  Valves,  Joint  Rings,  Pump 
Cups,  Ram  Rings,  Packing  Rings. 


Price  List  and  full  particulars  on  application  to 

WOODire  COMPANY,  Mitcham  Common,  SURREY. 


f  EXTINGUISH  A  FIRE  IN  ITS  INITIAL  STfS 
i    AND  AVOID  HEAVY  LOSS. 


Fire 

Siebe  Gorman  Smoke  Helmets 

make  operations  possible  at  the  source  of  the 
despite  heavy  smoke. 

District  Office  :    WEBB  &  HATCH,  Tarton  House, 
66,  Deansgate,  MA.\CHESTER. 


HALL'S 

^L-H.C. BRAND) 

Oll^TER  PAINTS 

L.Hall  &C2_ 


MILL  MANAGERS— Reduce  your  Painting  (»t» 
by  using   odd    labour  and  purchasing 
materials  direct  from  the  factory. 

Red  Oxide  for  Mill  Repair; 
Brunswick  Green,  Light 
Stone,  &  Genuine  White  Leat 

Sanitary  Distemper  and  Water  P^iiota 
for  Mills,  Uffics.  or  Homes. 


Send  for  Free  Shade  Card,  Lists.  &c.— 

L    HALL  &  CO.,  DARWE 


FEED-WATER    PURIFIER   AND  HEATER 

Prevents  Scale 

WITHOUT  CJtlEIVflCAI^S. 


The  United  States  Metallic  Packing  Co.,  Ltd., 

SOHO  WORKS,  ALLERTON  ROAD,  BRADFORD. 


Telegnm.:  "METALLIC.  BRADFORD" 


Telet)lw>ne«  :  4705  .  4706 


With  which  is  incorporated 

THE  INDUSTRIAL  ENGINEER 


Telegrams:  "HANDWORKED, 

FLEET,  LONDON. 
Telephone:  5956  HOLBORN. 


No.  78. 
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L  WEEKLY.  J 
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Which  Way  ? 


Trade  Unions' 
Critical  State. 


^Ckade  unions  will  not  cease  to  exist.  There  is  surely  no  one  connected  witli 
Ijlndustry  that  believes  we  shall  return  to  the  unassociated  state  with  the  open  shop, 
[.he  value  of  collective  bargaining  has  been  proved,  and  rightly-used  trade 
[r;.nionism  can  be  made  a  power  for  industrial  good. 

!  But  there  is  something  wrong  in  the  house,  and  it  must  be  set  in  order  at  the 
larliest  moment.  The  lU  years'  industrial  pact  of  Frank  Hodges  will  become  an 
Lstablished  fact,  not  tlirougli  agreement,  but  through  exhaustion  if  the  present  trend 
Continues,  iieports  from  seven  large  unions  to  hand  show  thai  mil  of  a  membership 
j  ,1  1,^02,725  they  have  lost  during'  the  year  261,235  members,  or  nearly  22  per  cent. 
|j  It  is  easy  to  talk  of  the  defection  of  dilutees  who  joined  during  the  war  and 
immediately  after,  but  this  is  no  answer.  The  hgures  are  too  considerable  and  too 
l^videspiead  to  be  met  by  the  handful  of  dilutees.  Trade  depression  is  another 
heason  given  for  the  shrinkage,  and  this  is  a  more  reasonable  answer.  But  behind 
|;t  all  there  is  something  else. 

j"  Undoubtedly  the  comparatively  heavy  levies  imposed  are  borne  grudgingly,  and 
l^iany  defections — particularly  during  the  days  of  depression — may  be  traced  to 
'liese.  The  question  of  management  charges  is  not  one  that  the  unions  can  credit- 
ably uphold.  In  one  case,  that  of  the  National  Union  of  General  Workers, 
ittanagement  expenses  took  no  less  than  42  per  cent  of  the  total  income,  and 
[  ecounted  for  £268,480,  while  26  per  cent  of  the  total  income  was  appropriated  to 
;  alaries  and  allowances.      No  wonder  there  is  little  left  to  fill  the  fighting  fund 

reasury.    The  cost  per  member— there  were  some  35(),403  on  Deceml)er  31 — works 

'Ut  at  IGs.  per  head  for  management  alone. 

^  The  policy  and  methods  of  government  adopted  are  not  entirely  approved  by 
■he  whole  body  of  members.  As  a  matter  of  fact,  there  is  growing'  discontent,  and 
lievere  criticism  has  been  levelled  at  the  methods  adopted.  Functioning  properly,  the 
Ijrade  union  movement  tends  to  aid  the  solidity  and  co-ordination  of  industry,  but 
i  he  true  function  has  often  been  forg'otten  while  political  propaganda  has  been  given 
|he  foremost  place.  Which  way  trade  unionism  goes,  either  up  or  down,  depends 
[ill  the  leaders,  and  the  moment  has  arrived  for  a  verv  paitirular  inspection  of 
;  onditions  as  they  exist  and  a  very  real  appreciation  of  their  critical  state. 
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The  Fubliskiny  Officeu  of  Kjsgineeking  World 
are  at  121,  Deansyate,  Manclietiter,  to  which 
address  all  business  letters  should  be  sent. 

The  Editor  cannot  unifertake  to  return  un- 
solicited 3Januscripis  u  hich  are  not  accompanied 
by  a  stamped  addressed  envelope.  2 he  receipt  or 
a  proof  does  not  imply  the  acceptance  of  any 
article. 


HE  IDEAL  WORKS  MANAGER. 


iERE  never  has  been  one,  and  there  never 
'11  be  !  The  ideal  is  unattainable, but  there 
e  degrees  in  perfection,  and  on  the 
neral  ability  of  a  works  manager  de- 
■nds  largely  the  efficiency  of  the  whole 
tablishment,  as  his  is  the  pivotal  position 
!  the  organisation.  He  must  enforce 
scipline,  but  oftentimes  in  such  a 
shioii  that  it  is  not  recognised  as  such, 
e  should  be  accessible  to  the  humblest 
ember  of  his  staff,  and  he  should  be  the 
ibune  when  disputes  arise  between  various 
ipartments.  Those  are,  perhaps,  the 
luor  duties  of  a  very  exacting  position, 
iU  they  are  not  the  least  important.  The 
ficient  manager  must  have  a  very  com- 
'ehensive,  technical,  practical  and  !busi- 
'ss  knowledge,  and  it  is  very  seldom  that 


the  harassing  nature  of  his  work  is  fully 
appreciated  either  by  his  superiors  or  his 
subordinates.  We  know  of  works  mana- 
gers who  have  an  intimate  acquaintance 
with  every  productive  operator  in  the 
works,  and  have  also  a  good  commercial 
knowledge,  yet  who  are  more  or  less 
failures  because  they  are  temperamentally 
unsuited  for  the  onerous  duties  of  such  a 
position. 

There  has  been  much  controversy  re- 
cently— it  is  really  a  revival  of  an  old 
controversjf — as  to  the  value  of  a  univer- 
sity training  for  engineers.  It  is  agreed 
that  sucli  a  training  combined  with  prac- 
tical knowledge  is  uneciualled,  and  yet 
some  of  our  best  engineers  are  men  who 
have  never  been  inside  a  university  class- 
room. This  simply  proves  that  natural 
abilities  will  overcome  all  obstacles,  and 
so,  while  the  works  manager  should  be  a 
highly  technical    as  well  as  a  practical 


man,  some  contrive  to  be  good  managers 
who  have  graduated  from  the  shops  and 
have  a  quite  inferior  technical  knowledge. 
What  they  lose  in  one  respect  they  gain 
in  another.  Others  are  business  men  first. 
What  cannot  be  dispensed  with  is  sym- 
pathy and  understanding,  and  we  are 
often  inclined  to  underestimate  the  import- 
ance of  those  qualities. 

It  is  regrettable  that  the  interest  of  so 
many  managers  is  centred  in  one  depart- 
ment almost  to  the  exclusion  of  the  others. 
A  man  who  has  specialised  in  machine 
shop  methods  is  naturally  more  interested 
in  the  machine  shop  than  in  other  depart- 
ments, while  a  man  of  an  inventive  turn 
of  mind  pays  more  attention  to  points  of 
desi-wn.  Quite  a  large  proportion  of  engi- 
neering works  managers  have  onlv  a 
sunerficial  knowledge  of  foundry  worK, 
which  is  regrettable,  because  the  foundry 
as  a  rule  so  mucli  needs  their  attention. 
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LIGHT  SAVING  DEVICES. 


The  problem  of  how  most  effectively  and 
economically  to  light  workshops  is  oue 
that  is,  aud  always  will  be,  with  us.  It 
concerns  the  health  of  the  worker  as  well 
as  his  productive  capacity.  AVe  hear  of  a 
new  system  called  "jiiism  lighting-,"  in 
which  for  the  ordinary  glass  windows  are 
substituted  panes  made  of  glass  with  a 
prism  surface.  The  system,  which  is  des- 
cribed in  factory,  has  been  tried  out  in  an 
American  textile  mill,  and  has  proved 
eminently  successful. 

These  prisms  will,  it  appears,  collect 
the  light  from  all  angles  and  I'eflect  it 
into  the  shop.  They  must,  however,  be  set 
at  the  proper  angles,  and  where  there  are 
a  number  of  floors  lequiiing  the  same  in- 
tensity and  direction  of  light,  prisms 
must  be  varied  to  meet  the  conditions  on 
each  floor. 

Further,  according  to  the  Juurnal  of 
Indus  trial  Medicine,  in  deep  wells  or 
courts,  where  direct  sunlight  seldom 
penetrates,  glass  canopies  are  used  in 
addition  to  the  prism  window  glass.  They 
are  placed  over  windows  and  can  be  set 
at  a  particular  angle  to  the  walls  so  that 
the  light  rays  are  drawn  from  the  sky, 
received  and  controlled  by  the  prism,  and 
thrown  directly  into  the  interior  of  the 
building. 

This  remarkable  method  bears  an 
interesting  relation  to  another  light-saving- 
device  mentioned  in  the  same  technical 
journal — the  installation  of  mirrored  re- 
flectors. After  these  had  been  sei  up  the 
pai  ticular  firm  which  used  them  cut  down 
its  expenses  in  light  by  no  less  than  (JO 
per  cent. 

There  is  no  reason  in  the  world  why- 
prism  windows  and  mirrored  reflectors 
should  not  be  used  in  the  same  building*. 
Nor  is  there  any  reason  why  advantage 
should  not  be  taken  of  that  older  light 
saver,  white  paint.  A  recent  thorough 
study  of  the  reflecting  values  of  different 
coloured  paints  made  by  a  Detroit  manu- 
facturer has  given  the  following  per- 
centages :  — 

White  paint    100 

Light  green    53 

Light  yellow    49 

Light  buff    44 

Light  grey    27 

Brown   6 

Red    5 

Again,  coming  to  the  artificial  light,  it 
is  a  fact  that  it  takes  about  four  and  a 
half  times  more  electrical  energy  to  light 
a  plant  with  dark  walls  than  it  does  to 
light  the  same  with  white  walls.  The 
usual  objection  to  white  paint  is  that  it 
hurts  the  workers'  eyes.  This,  however, 
as  a  recent  worlc  has  shown,  is  not  an 
accurate  presentation  of  the  case.  The 
really  hurtful  factor  is  "  glare  "  or 
"  shine."  It  is  not  necessary  to  use  a 
shiny  paint,  nor  is  it  necessary  so  to 
arrange  the  lights  that  glare  is  carried 
into  the  eyes  of  the  workers. 

This  last  factor  is  by  no  means  to  be 
despised,  in  the  opinion  of  a  medical  cor- 
respondent in  the  Times  Trade  Supple- 
ment. Every  student  of  psychology 
knows  that  the  depression  of  llie  winter 
months  in  this  country  is  largeb-  deter- 
mined by  the  lack  of  sunlipht.  We  are 
learning,  too,  that  lack  of  sunliaht  induces 
all  manner  of  diseases  and  degrees  of  ill- 
heallh.      Thus,   the   works   from  which 


light  which  could  ibe  secured  is 
excluded  are  those  which,  in  popular 
phrase,  are  "  asking  for  trouble."  They 
usually  get  it. 


UNSKILLED  FOUNDRY  LABOUR. 


The  owner  of  a  large  pipe  foundry  told  the 
writer  recently  that  all  his  moulders  were 
promoted  labourers,  and  he  found  this 
class  of  labour  more  amenable  to  dis- 
cipline, and  thus  more  valuable  than 
trained  moulders.  Probably  at  the  quan- 
tity production  pipe  work,  which  is  com- 
paratively simple,  unskilled  labour  will 
lapidly  become  skilled  labour.  The  men 
have  nothing  to  do  with  the  metal  except 
pour  it,  initiative  is  seldom  called  upon, 
and  success  is  certain  if  the  exact  pro- 
cedure is  followed  which  has  proveil 
successful  in  the  past,  but  in  the  general 
foundry  there  will  always  be  room  for 
craft  skill  of  the  highest  class.  Even  in 
the  operation  of  certain  types  of  moulding 
nuichines  it  has  been  proved  beyond  doubt 
that  trained  men  are  more  valuable  than 
untrained.  The  foundryman,  meaning  by 
this  the  man  who  has  a  comprehensive 
knowledge  of  the  various  foundry 
processes,  is  becoming  more  and  more  a 
scientist  in  contradistinction  to  the 
moulder  in  the  specialised  foundry  who 
requires  less  skill  that  he  did  a  decade  or 
tM'o  ago.  The  development  of  the  mould- 
ing machine  has  been  rapid,  and,  con- 
sidering the  complex  nature  of  the  work 
it  performs,  is  a  remarka'by  efficient  and 
simple  machine.  But,  much  as  machinery 
has  revolutionised  foundry  methods,  the 
value  of  a  proper  systematised  training 
was  as  valuable  now  as  it  has  ever  !been, 
and  much  of  the  machineiy  and  equip- 
ment which  facilitates  foundry  production, 
apart  altogether  from- moulding-  machines, 
requires  skilled  men  to  make  the  best  use 
of  them. 

Til  ere  are  many  classes  of  castings 
which  are  wanted  in  large  quantities 
and  are  of  such  simple  design  that  skill 
in  their  production  is  easy  of  attainment. 
But  what  of  the  jobbing  foundry?  In  a 
jobbing  foundry  it  is  seldom  that  more 
than  two  or  three  castings  are  required 
from  the  same  pattern,  and  every  piece 
of  work  requires  special  consideration. 
'J'his  applies  also  to  marine  work.  The 
proper  venting  of  moulds,  the  making  of 
drawbacks  and  false  cores,  the  casting 
of  a  piece  of  work  so  that  faces  will  be 
clean  and  free  from  blowholes  all  require 
high  craftsmanship.  Skilled  moulders  are 
usually  divided  into  two  classes — sand 
moulders  and  loam  moulders.  Ijoam 
moulding  especially  cannot  be  reduced  to 
a  few  plain  instructions.  A  good  loam 
moulder — and  there  are  not  too  many — 
is  a  very  valuable  man  in  the  average 
foundry. 

In  some  districts  corcmaking  is  a  dis- 
tinct trade  by  itself,  although  there  is  no 
reason  why  moulders  should  not  also  be 
coremakers.  Oil  sand  cores  are  mucli 
ir'-ed  now  for  delicate  cores,  and  they 
dispense  with  the  need  for  core  irons,  bui 
joining  machines  reduce  the  necessity  for 
skill  in  making  manv  cores.  x\s  in  actual 
moulding  much  of  the  work  may  be  dnii(> 
1)V  what  is  called  unskilled  or  seu'l-skillcd 
liiboitr,  bu<  a  fair  proportion  of  it  will 
always  call  for  experience  and  a  know- 
h'dge  ol'  principles. 


PATTERN  MAKING  AND  m 
RELATION  TO  FACTORY  C0S15 

Engineer -s  do  not  always  realise  .€ 
important  relation  that  pattern-mak  g 
methods  have  upon  foundry  productlii 
costs.  The  well-equipped  pattern  shitjlij 
more  a  rule  than  an  exception  nowadajs, 
but  there  is  much  room  for  advanceiujil 
even  yet.  There  are  many  mediuni-si'id 
pattern  shops  up  and  down  the  countrjj) 
which  only  one  or  two  machines  r« 
installed  apart  from  the  lathes.  In  si  le 
shops,  where  the  machinery  is  quite  u]tc 
date,  the  condition  in  which  it  is  k)t 
rendei's  it  if  not  u.seless  at  least  of  jss 
value  than  it  ought  to  be.  It  is  pt 
exaggeration  to  say  that  if  the  Jilst 
modern  pattern-making  machines  are  ujd 
and  these  are  kept  in  first-class  condiiin 
pattern-making  costs  will  be  less  than  1  If 
what  they  would  be  if  all  the  work  wire 
done  by  hand.  There  is  no  questioBjDf 
using  unskilled  or  semi-skilled  labouiin 
the  pattern  shop  because  all  of  the  wpk 
calls  for  great  care,  accuracy  and  kuj?- 
ledge,  and  even  in  the  operation  of  wc 
milling  machines  it  has  been  found  n 
profitable  to  employ  trained  men  tjiii 
machinists.  j 

Apart  from  machines  altogether,  lae 
system  in  operation  in  a  patter-n  shop  id 
the  methods  employed  have  an  impoi  nt 
bearing  on  costs.  Broadly  speak  g, 
there  are  three  types  of  pattern 
struction — solid  work,  skeleton  work 
sweeping  boards — ^by  which  sand  patt 
are  made.  When  a  considerable  quar 
of  castings  are  Avanted,  the  pattern 
few  loose  parts  is  best,  and  although  c 
are  not  always  advisable,  it  is  o 
cheaper  to  core  off  undercut  parts  tha 
take  them  away  in  drawbacks, 
object  of  this  article,  however,  is  no 
discuss  the  relative  merits  of  cores 
di-awbacks,  but  rather  to  point  to  the  : 
for  differentiating  between  one-off 
quantity-off'  patterns.  It  is  folly  to  n 
a  skeleton  pattern  even  for  a  large  x>h 
if  many  castings  are  required,  but  mIS 
equally  bad  policy  to  make  a  first -(iss 
solid  pattern  if  only  one  casting  is  wa  Bd 
and  there  will  probably  be  no  furthei  ise 
for  it. 

For  efficient  and  economical  casBg 
production  there  must  be  abscpie 
co-operation    between  foundryman 
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pattern  maker,  and  firms  should  make 
that  the  work  is  so  ai'ranged  as  to  ge 
most  satisfactory  results.  It  is  pur( 
question  of  planning,  and  there  is  mm 
to  be  said  for  placing-  a  joint  head 
both  departments. 

The  tendency  of  the  present  day 
make  metal  patterns  for  quantity  pre  no- 
tion work,  but  there  are  limits  to  the  W 
posed  weight  considerations  and  [Iso 
I  KM  an -e  ot  the  difficulty  nt  altcriu'i  ma' 
patterns.  Much  of  the  work  that  i-  ipaP 
with  metal  patterns  to-day  could  as 
i  hcanly  and  sal isfac< rorily  be  made  rom 
wood  patterns.  There  is  certainlja" 
advantage,  however,  in  making  a  iP^' 
patlern  foi-  some  classes  of  work  'wbp|^ 
metal  is  thin  and  a  shell  pa 
pi  efci  i  cd.  The  subject  of  pattern  nn 
and  its  tclaHon  to  foundry  costs  is  a 
line  whic  li  deserve^  the  vei'V  careful 
sideration  of  all  iiroiluction  engineeri 
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ENGINEERING  WORLD. 


International  Foundry  Trade  Exhibition. 


GREATEST  EVENT  IN  HISTORY  OF  FOUNDRY  INDUSTRY. 

PART  I. 


)^  ThiiTsday  there  opened  at  Bingley  Hall , 
•'3irining-liam,  the  International  Foundry 
!""rades  Exhibition,  which  has  been  eagerly 
'ooked  forward  to  not  only  by  tlie  prodiicers 
I  if  castings  but  users  also.  The  improve- 
^  aent  of  foundiy  methods  by  the  develop- 
'ment  of  machineiy  and  research  work  lias 
,  uch  an  impoi-tant  bearing"  on  the  pros- 
I  )erity  of  the  engineering  industry  as  a 
I  i-hole  that  the  opiiortunity  afforded  by  such 
!  ,n  exhibition  of  seeing-  the  progiess  that  has 
^)?.(in  made  in  recent  years  is  of  the  greatest 
i  'alue.  There  have  been  no  foundiy  ex- 
bibitions  in  the  past,  presumably  because, 
"intil  recent  years,  there  was  very  little  to 
i'xhibit,  apart  from  the  finished  castings. 
'^i  foundi-y  20  or  25  years  ago  was  a  very 
different  place  from  the  foundry  of  to-day. 
I'iloulding-  machines  have  been  adopted  by 
j  ill  but  the  smallest  jobbing  foundries,  the 
s  ettling  of  castings,  whether  steel,  iron,  or 
l^irass,  jias  become  almost  comfortable  work, 
iaid  overhead  electric  cranes  and  runways 
I'lave  substituted  manual  labour, 
jf  The  organisers  of  the  exhibition  are  to 
j  >e  congratulated  on  its  comprehensive- 
piess.  The  visitor  must  not.  expect,  how- 
iwer,  that  every  make  of  every  kind  of 
jippliance  used  in  the  modern  foundi-y  is 
[,)n  view.  It  is  an  international  exhibi- 
Uon,  yet  most  of  the  exhibits  are  British. 

3n  the  other  hand,  it  says  much  for  British 
ijtngineers  who  have  specialised  in  mould- 
j  ng  machinery  that  the  foundry  man  does 
jriot  require  to  go  to  America  or  the  Con- 
tinent for  his  equipment.    It  is  generally 


at  a  foundry  exhibition  a  big  proportion 
of  the  visitors  will  be  equally  as  much 
inteirested  in  pattern  shop^  as  in  foundry 
equipment.  We  would  also  have  liked  to 
have  seen  more  furnaces,  especially  elec- 
tric furnaces,  on  view.  We  do  not  wish 
to  he  disparaging,  however,  hecause  it  is 
truly  a  wonderful  show.  Only  those  who 
have  taken  a  keen  interest  in  foundry 
engineering  and  practice  can  adequately 
appreciate  what  it  will  almost  certainly 
mean  to  the  industry.  If  there  are  still 
very  many  foundries  that  fail  to  realise 
the  necessity  for  adopting  scientific 
methods  of  production  the  blame  is  not 
with  the  foundry  engineer.  Every  square 
foot  of  floor  space  at  Eingley  Hall  con- 
tains something  that  is  of  interest.  It  is 
to  be  hoped  that  the  proprietors  and 
managers  of  small  jobbing  foundries  up 
and  down  the  country  will  visit  the  exhibi- 
tion. 

It  is  of  interest  that  the  annual  confer- 
ence of  the  Institution  of  British  Foundry- 
men,  a  society  that  has  quickly  risen  to 
a  high  position  among  technical  bodies,  is 
being  held  at  Birmingham  from  June  21 
to  24.  In  subsequent  issues  we  shall  con- 
tinue the  description  ^nf  the  exhibits,  and 
also  give  a  report  of  the  proceedings  at  the 
institution's  meeting-. 

Wm.  .Bearctmore  &  Go.  Ltd. 

This  is  one  of  the  best-known  steel  cast- 
ing firms  in  the  country.  Unfortunately, 
the  immense  size  of  casting  which  they 


Sand  Mixing  Machine. — A.  Herbert  Ltd. 


I^recognised  that  British-made  foundry 
I  ackle  is  unsurpassed,  and,  notwithstand- 

11  g  what  some  may  suggest  to  the  contrary, 
ithe  products  of  our  foundries  are  quite 
i5qual  to  those  of  our  overseas  competitors. 
I    There    are    some    notable  absentees. 

Patternmaking  machinery  of  good  quality 
fs  on  view,  but  it  is  rather  disappointing 
j  diat  more  firms  are  not  represented,  because 


specialise  has  made  it  impossible  to  show 
specimens  of  the  heavy  work.  Some  of 
their  castings  have  been  110  tons  in 
weight.  The  idea  of  showing  models  in 
wood  measuring  approximately  one- 
quarter  of  the  actual  size  is  a  good  one, 
and  gives  the  engineer  an  excellent  idea  of 
the  size  and  intricacy  of  the  work  under- 
taken at  the  Parkhead  and  Mossend  estab- 


lishments. SLip-construction  castings  are 
among  the  most  difficult  steel  castings 
made.  Models  of  the  rudder  frame  of 
H.M.S.  Hood,  which  weighed  50  tons,  and 
of  the  complete  rudder  of  the  Empress  of 
t'anada,  the  largest  liner  in  the  Pacific, 
are  shown.  Other  models  include  a  single 
shaft  bracket  for  H.M.vS.  Pepulse  (40  tons),, 
the  sternpost  for  a  single- screw  vessel  (20 
tons),  ^nd  a  double  shaft  bracket  for  a 
twin-screw  vessel  {Id^  tons).  There  are 
actual  castings  on  the  stand  of  light 
Aveight  for  locomotive  work,  and  consider- 
able interest  attaches  to  models  of  steel 
castings  for  electrical  machines,  one  of 
these  being  of  a  flywheel  weigdiing  30  tons, 
and  the  other  a  "  spider  "  casting  (19  tons) 
for  the  armature  of  the  same  machine. 
Other  exhibits  on  view  on  Messrs.  Beard- 
moie's  stand  are  castings  for  steelworks 
plant. 

Alfred  Herbert  Ltd.,  Coventry. 

Wherever  a  few  machines  are  gathered 
together  one  is  sure  to  find  some  of  the 
products  of  this  world-famous  Coventry 


Testing  Machine  for  Motor  Car  Piston  Rings. — 
A.  Herbert  Ltd. 

firm.  Not  only  machinery  is  on  view, 
however,  but  also  "  Korex,"  a  new  coxe- 
making  compound  for  which  the  claim  is 
made  that  it  is  not  only  economical,  clean 
and  pleasant  to  work  with,  !but  extremely 
strong-.  Core  oils  are  attracting  much 
attention  at  this  exhibition. 
-  In  the  fitting  shop  the  grinder  is  invalu- 
able for  taking'  off  fins  of  metal  at  .ioints, 
and  removing-  other  irregularities  on  the 
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surf  ares  of  castings,  and  the  Morton  floor 
grinder  is  an  exceedingly  businesslike 
machine.  The  testing-  machines  of  Messrs. 
Herbert  have  a  well-deserved  reputation, 
and  two  of  these  are  exhibited.  They  are 
shoATO  foi  their  A'alue  on  work  other  than 
cast  iron,  particularly  in  the  handling  of 
steel  ca.stings.  The  smaller  machine  of 
the  two  has  also  been  adopted  as  a  stan- 
dard test  for  motor  car  piston  rings.  A 
sand  mixer  is  also  on  view,  and  attention 
may  be  drawn  to  the  fact  that  the  working: 


BiiiineilETe&tiiig  Wacliire.— A.' HejVei1f&  Co.  L^d. 

parts  are  completely  dustproof ,  and  run  on 
ball  bearings.  There  is  an  entire  absence 
of  tortuous  passages,  and  the  machine  will 
deal  with  the  sand  as  fast  as  it  can  ])e 
shovelled  in. 

Major  E^obitison  &  Co.  Ltd.,  Sykes  Street, 
SVIdrtGhester, 

Whatever  difference  of  opinion  there 
may  be  about  the  use  of  cement  for  faulty 
castings,  it  is  generally  conceded  that  for 
many  purposes  it  is  almost  indispensable. 
The  "  S'.  rjls"  irou  cement  is  well  known 
and  extensively  used.  It  is  of  use  not 
only  for  filling  blow  holes  and  other  sur- 
face defects,  but  in  addition  it  may  be 
used  for  many  other  purposes,  such  as  to 
make  tight  joints  in  heaters  and  furnaces, 
water-pipe  connections,  etc.  It  is  actu- 
ally metallic  iron  in  the  form  of  powder, 
and  in  such  chemical  combination  that  it 
will  (when  slightly  moistened  with  a  few 
drops  of  clean  water  and  fixed  to  the 
consistency  of  a  stiff  putty)  fill  out  any 
form.  It  is  claimed  that  not  only  does 
the  cement  adhere  permanently,  but  it 
continiies  to  harden  for  months  after- 
Avards.  In  addition  to  this  metallic  cement 
the  firm  are  also  exhibiting  gi  aphite 
pipe  ioint  compound  and  tube-banding 
machines. 


CoRsett  Iron  Co.  Ltd.,  Consctt,  County 
Duri?am. 

There  could  not  be  a  finer  opportunity 
for  makers  of  pig"  iron  and  steel  to  biing 
their  productions  to  the  notice  of  foundry- 
men.  The  Coiisett  Co'.  exhibit  various  grades 
of  hematite  pig  iron,  including  a  special 
low  silicon  pig.  which  is  suitable  for 
chilled  castings.  A  firm  like  this  has 
many  bye- pro  ducts,  thus  specimens  of 
foundry  coke  are  shown.  The  firm  also 
nnd<es  silica  bricks,  which  are  highly  re- 
fractory, and  for  use  in  steelworks,  gas- 
woi'ks,  foundries,  etc. 

Atlas  Preservative  Co.  Ltd.,  WindmiSI 
Lane  Wharf,  Dcptfoirtf,  London, 
S.E.8. 

Tliis  firm  specialises  in  paints  that  pro- 
tect metals,  and  specimens  are  to  be  seen 
on  the  stand  which  have  been  treated 
with  "  AHas  lluskilla."  The  base  of  the 
paint  is  mineral  with  a  powerful  neutralis- 
ing' action,  which  renders  it  possible  to 
paint  directly  over  the  rust.  The  rust  is 
absorbed,  and  subsequent  cxidatinn  is  pre- 
vented. Thick  rust  is  itcnctiated  and 
lifted  by  the  first  coat,  while  subsequent 
coats  applied  to  the  cleansed  metal  be- 
comes permanent.  Tc-;ts  have  proved  that 
it  is  extreinely  resistive  lo  acid  g;a.ses,  tfin- 
perature  variation,  and  atmospheric 
changes.  It  has  a  covering  power  of  700 
to  900  square  feet  per  gallon.  Boiler  and 
wood  preservatives  are  also  made  by  the 
firm . 

The  General  Refractories  Co.  Ltd., 
Kelham  Island  Firebrick  Works, 
Sheffield. 

On  view  here  is  a  collection  of  refiac- 
tory  materials,  as  for  instance,  Yoiksliire 
sand  for  steel  foundries,  which  Avas  intro- 
duced during  the  war  Avhen  foreign 
su])])lies  ceased.  It  is  admittedlA'  superior 
to  imported  sand.  The  "All-British" 
magnesite  briidss  are  produced  from  the 
very  hard  magiiesites  of  Canada,  and  haA-e 
rendered  our  steel  trade  independent  of 
Continental  supplies.  In  addition  to 
chrome  and  silica  bi'icks  this  firm  makes 
"  AA'bean  "  core  compound.  The  oil 
sand  core  has  become  a  feature  of 
foundries  whicdi  manufacture  intricate 
jacket  and  other  cores.  It  is  extremely 
difficult  to  get  grids  out  of  some  cores,  and 
the  oil-sand  core  Avhich  crumbles  when-  the 
casting  cools  gets  over  the  difficulty.  It 
is  one  op  the  newer  ideas  in  foundry  prac- 
tice   whicli  is  capable  of  great  extension. 

Fitchetts  Ltd.,  Pershoie  Street,  Bir- 
mingham. 

It  is  fitting  that  there  should  be  a  good 
display  of  soap  paste  at  a  foundry  exhibi- 
tion. "  Y-To  "  soaps  made  by  the  above 
firm  are  made  up  in  tins.  Of  partii  ular 
interest,  however,  are  the  sud  powders  fc.r 
sciewing  and  turning  purposes,  and  of  the 
lubricants  for  oil  and  gas  engines. 

Wadkin  &  Co.,  Hnvth  Evington, 
Leicester. 

Tlie  limitations  of  a  good  pattern-mak- 
ing machine  cannot  be  defined.  A  A-ery 
great  deal  depends  upon  the  skill  of  the 
operator,  but  the  highest  skill  cannot  pro- 
duce the  best  results  from  a  bad  machine. 
There  are  seA^eral  makes  of  machines  on 
tlie  market  that  might  be  termed  "  yiattevn- 
making  "  machines,  but  undoubtedly  the 
best  known  and  one  of  the  most  selwi^e- 
able  is  the  Wadkin  machine.  For  coie- 
box  work  it  is  invaluable,  and  also  for 


many  jobs  that  would  otherwise  liaA-e  i(bi 
turned.  By  a  combination  of  simple  nii'e 
ments  practically  innumerable  operai  n 
to  be  met  with  in  the  pattern  shop  caijbi 


Hand  Saw. —  Wadkiu  &  Co. 

quickly  and  accurately  performed, 
quick  action  fine-feed  motions  and  in-| 
taueoiis  adaptation  to  AA-ork  O'f  any  n: 
are  features  of  this  machine.    It  ma 
motor  or  belt  driA^en. 

The   dimension  saw   has   A-ery  ni 
become  a  necessity  in  the  pattern  - 
It  might  almost  be  called  a  Avoodwoi 
precision  machine,  such  accurate  sa; 
can  be  done  Avith  it.    On  this  stand  IS  s 
16  in.  double  dimension  saAv,  and  al-  an 
18  in.  saAv  bench  with  some  interefts 
features.    There  is  also  a  30  in.  band 
and  a  combined  surfacing  and  thick 
ing  machine  on  A'iew. 

Not  very  many  pattern  shops 
equipped  Avith  boiing  and  rece 
machines,  although  Avhy  this  is  so  is 
cult  to  understand,  because  there  is  g 
ally  a  lot  of  recessing  both  in  patten 
corebox  making.  The  table  of  a  msigcie 
shown  here  has  a  rise  and  fall  of  (■n 


Pattei'umakiua;  Macbiii 


-Wa.lkii)  &  Ci 


in? 
hy 


Sanders  are  more  common  than  rei 
machines,  and  there  is  CA-ery  reasoi 
l)attern  shops  should  be  equipped  wit  )elt 

as 


Sanders  such  as  shown  on  the  stai 
Avell  as  disc  and  bobbin  sanders 
work   tables   are   proA-ided   on   th(  >el' 
sander  made  by  Messrs.  Wadkin, 
the  small  drum,  one  to  the  large 
and  one  to  the  abrasive  belt.  Tb 
good  finisli  of  the  work  a  vertical  re^ro' 
eating  motion  is  piwided 


ini. 


i 
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fiiversal  System  of  Machine  Moulding 
•    Co.  Ltd. 

I  The  Pli.  Bonvillau  and  E.  Roneeiay 
jicliines  attracted  much  attention  at  the 
f\t   shipping*    exhibition    at  Olympia. 

ey  seemed  very  eifective,  very  simphs 
Id  very  neat.    They  are  likely  to  cause 
much   or  more  interest  at  this  exhihi- 
;n,   and   certainly  provei  that  Frencli 
andry  engineers  are  wide  awake.  A 
ichine  which  is  rolled  over  by  hydraulic 
'  wer    and  is  used  for  deep  sectirms  of 


rammed  in  one  operation.  A  larger 
machine  of  a  similar  type  is  also  on  the 
stand. 

A  rather  unique  innovation  is  exhibited 
at  the  front  of  the  firm's  stand.  There  is 
a  small  oil-sand  core  mixer,  a  view  of 
which  we  show.  The  object  of  the 
machine  is  to  ensure  the  proper  mixing- of 
oil  and  sand,  and  the  special  preparation 
used  enables  cores  to  be  dried  Cjuickly  in 
the  air  instead  of  it  being'  necessary  to 
place  them  in  a  stove. 


weight  from  a  fraction  of  an  ounce  up  to 
1001b.,  the  latter  casting-  being  the  crank 
case  of  a  500  h.p.  aviation  motor.  The 
weight  of  this  casting  in  magnesium  alloy 
is  101  lb.  ;  a  similar  casting  in  aluminium 
would  weigh  1()3  lb. 

Tiighman  Patent  Sand  Blast  Co.  Ltd.; 
Broadheath,  near  Manchester. 

On  the  stand  of  E.  J.  Richardson  & 
iSons  Ltd.,  Coiuniercial  Street,  Birming- 
ham,   is   to  be  seen  the  sand-blasting 


Oil-sand  Core  iMixer. — Universal  System  i>f  Macliii 
Moulding  Co.  Ltd. 


h.h'A.    Hydraulic    Moulding    Machine. — Universal 
System  of  Machine  Moulding  Co.  Ltd. 

ioulds  is  the  E.R.3  machine.  Then  there 
.  the  S.A.3  assembling  machine,  which  is 

patented  hydraulic  assembling  and 
ishing  out  machine,  and  lias  a  very 
I  teresting  tool  case.  It  not  only  ensures 
e  accurate  closing  of  the  mould  by  un- 
,  illed  labour,  but  pushes  the  mould  com- 
etely  through  the  bos,  enabling  castings 

be  made  without  boxes.  Moulds  up  to 
.tin.  in  diameter  can  be  treated  in  this 
^teresting  manner. 

A  machine  that  is  of  very  special 
tere.st  is  the  D.F.4  hydraulic  moulding 
achine  shown  in  the  accompanying 
lustration.  The  moulding  on  this 
achine  is  also  done  without  the  use  of 
)xes.    Two  youths  can  make  400  simple 


Tumbling  Barrel,  Sand  Blast  Type,  for  Cleansing  all  kinds  of  Castings. 
Tiighman  Patent  "Sand  Blast  Co.  Ltd. 


I^lds  in  eio-ht  hours  comfortably  on  this 
achine.    The  top  and  bottom  parts  are 


The  Magnesium  Co.  Ltd.,  34a,  Bucking' 
ham  Palace  Road,  London,  S.W.I. 

Several  alloys  are  shown,  as  for  instance 
the  special  No.  224,  which  has  the  follow- 
ing properties  as  cast :  — 

ritimate  stress,  13'5  tons;  yield  point, 
975;  elongation,  3  per  cent;  hardness.  TO 
(Briunell) ;  specific  gravity,  2'S.  Another 
magnesium  alloy  contains  from  80  to  98 
per  cent  magnesium.  Particular  interest 
is  attached  to  these-'  owing  to  their  low 
specific  gravity,  ranging  from  1'8  to  2'0, 
and  their  comparatively  high  tensile 
strength  reaching  12  tons  as  cast.  They 
have  good  machining  properties,  and  can 
in  many  cases  ,  be  rolled,  extended, 
stamped  and  forged.  As  an  illustration 
of  recent  advances  in  foundry  practice  in 
these  alloys,  castings  are  .shown  varying  in 


apparatus  made  by  the  above  firm. 
There  is  a  tumbling  barrel  of  the  sand 
blast  type  for  cleaning  all  kinds  of  small 
castings  up  to,  say,  55  lb.  weight  each. 
The  blast  is  directed  through  one  or  both 
ends  of  the  cylinder,  which  is  slowly 
rotated,  causing  the  castings  to  tur.ible 
over  one  another,  thus  bringing-  all  the 
faces  of  the  castings  under  the  action 
of  the  blast.  The  cleaning  takes  fiom 
15  to  20  minutes.  The  sand  blast 
apparattis  used  in  connection  with  this 
barrel  is  provided  with  sand  and  air-mix- 
ing chamber,  cyclone  dust  and  sand 
separator  and  air-sizing  attachment,  and 
is  provided  with  one  or  more  blast  nozzles. 
This  type  of  barrel  is  made  in  five  sizes, 
and  the  abrasive  used  may  be  either 
ordinary  sand  or  shot. 
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For  cleaning  small  castings  the  sand 
blast  cabinet  is  very  useful.  Castings  of 
intricate  cores  can  be  successfully  treated 
in  this  apparatus.  The  dusty  air  is 
removed  from  the  chamber  by  exhaustion, 
the  abrasive  material  falling  back  into  the 
mixing  chamber  below  ready  for  reuse. 

The  rotary  table  sand  blast  apparatus 
is  suitable  for  medium-sized  work.  The 
jet  or  jets  are  arranged  in  the  closed 
])()rtion  of  the  chamber  and  made  to 
oscillate.  Rubber  curtains  in  front  of  the 
closed  portion  of  tlip  table  or  provided  to 
prevent  the  escape  of  the  abrasive,  dust, 
etc.    The  size  of  the  table  of  the  machine 


Sand  Blast  Cabinet  for  cleaning  small,  light 
castings;  Symbol  Vic,  with  3ft.  sq.  chamber. — 
Tilghman  Patent  Sand  Blast  Co.  Ltd. 

shown  is  3  ft.  6  in.  diameter,  but  the 
machine  is  made  in  other  two  sizes  5  ft. 
by  7  ft.  diameters. 

The  Amalgams  Co.  Ltd.,  186,  Attercliffe 
Road,  Sheffield. 

It  is  significant  of  the  scientific  trend 
of  foundry  practice  that  so  many 
pyrometers  are  exhibited  at  this  exhibi- 
tion. In  addition  to  ferrous  cements,  this 
company  manufactures  Brearley's 
Sentinel  pyrometers,  and  a  brief  descrip- 
tion of  the  method  of  use  should  prove 
interesting.  They  are  not  instruments. 
A  pair  of  pyrometers  whose  melting 
points  ditfer  by  not  more  than  the  allow- 
able variations  in  temperature  arc  placed 
in  the  heated  oven  resting  on  small 
porcelain  saucers.  The  one  with  the 
lower  melting  point  remains  fluid  in  the 
saucer,  while  the  other  remains  solid  as 
long  as  the  temperature  keeps  within  the 
desired  range.  When  the  temperature 
falls  below  the  minimum  the  liquid  in  the 
saucer  solidifies;  when  it  rises  bevond  the 
maxinnnn  the  pyrometer  with  the  higher 
melting  point  also  becomes  liquid.  These 
pyrometers  should  be  of  great  value  for 
steel  hardening  and  annealing. 


The  "Pneulec"  Machine  Co.  Ltd., 
Roebuck  Lane,  Smethwick,  Bir- 
mingham. 

It  is  impossible  because  of  space  limita- 
tions to  give  detailed  descriptions  of  the 
many  interesting  moulding  machines 
shown  by  this  finri.  A  moulding  machine 
.  that  has  some  unique  features  is  the  elec- 
trically-operated, self-contained  10-cwt. 
Rock-over  Jar  Ram  machine,  with  a  15  in. 
pattern  draw.  A  very  efficient  and 
apparently  reliable  hand-ram  machine  is 
the  "  Pneulec  "  roll-over  for  moulding  or 
coremaking,  and  the  Tamper  moulding 
machine  is  quite  novel.  It  is  really  a  very 
neat  machine,  and  has  been  designed 
specially  for  the  production  of  light  repe- 
tition castings  where  the  moulds  required 
are  comparatively  shallow,  say,  up  to  6  in. 
deep,  but  while  this  class  of  work  is  most 
suitable,  it  can  also  be  used  for  making 
moulds  which  have,  to  a  large  extent,  to 
be  rammed  'by  hand,  while  it  can  also  be 
used  as  an  ordinary  hand-ram  machine. 
Ti  will  take  a  wide  range  of  boxes,  and 
width  up  to  20  in.  and  up  to  30  in.  length, 
and  any  tvne  of  pattern  plate  can  be  used. 
It  is  poi-tuble;  indeed,  it  only  weighs  -I  cwt. 
In  operation  the  pattern  plate  is  bolted  to 
the  machine  table  and  a  moulding  box 
then  placed  in,  and  a  pressure  plate,  which 
is  pivoted  at  one  end,  and  which  gives  the 
tamping  action,  is  held  down.  The  weight 
of  the  plate  is  counterbalanced  by  springs, 
which  makes  the  machine  easy  to  operate. 
The  pressure  plate  is  now  swung  back  out  of 
the  way.  and  the  moulding  box  filled  witli 
sand.  The  pressure  ]ilate  is  then  brought 
down  smartly  once  or  twice,  which  rams 
the  mould  quickly  and  solidly. 

This  company  also  make  corestoves  and 
core  oils,  and  a  blacking  sprayer  made  on 
the  atomiser  principle,  for  spraying  cores 
and  moulds,  which  is  very  simply  con- 
structed. 

J.  W.  &  G.  J.  Phillips,  23,  College  Hill, 
Cannon  Street,  London,  E.C.4. 

This  firm  is  verv  well  known  as  a 
supplier  of  pattern-shop  sundries.  They 
have  been  making  white  metal  and  brass 
letters  for  nearly  40  years.  Metal  dowels 
have  largelv  taken  the  place  of  wood 
dowels,  and  manv  varieties  are  shown. 
Leather  fillet  is  also  in  evidence.  There 
are  various  other  pattern  makers'  tools  on 
view  besides  wire  wheel  brushes  for 
cleaning  castings,  recording  pressure 
gauges  for  cupola  blast  and  compressed 
air  and  recording  thermometers  for  core 
ovens. 

The  ^''orean  Crucible  Co.  Ltd^,  Battersea 
Works.  Church  Road,  London, 
S.W.11. 

Space  precludes  a  description  o  f  nil 
grades  of  Morgan's  crucibles.  We  would 
draw  attention  to  the  firm's  rapid  henting 
crucibles.  The  cost  of  crucible  melting 
depends,  of  course,  on  the  amount  of  fuel 
consumed,  the  rate  of  nieltino-  and  the  life 
of  the  crucible.  In  the  crucible  mentioned 
it  is  possible  to  melt  160  lb.  of  brnss  willi 
401b.  of  coke  in  one  hour,  which  is 
undoubtodly  verv  economical  melting. 

Crucibles  .subjected  to  an  oxidising 
flnme  such  as  is  unavoidable  in  gas  ami 
oil  furnaces  are  found  to  wear  prematurelv 
owing  to  "  perishing,"  as  the  burning 
out  of  the  plumbago  is  called.  Bv  a  new 
process  Morgans  claim  to  have  overcome 
tin's  difficultv. 


The  Morgan  patent  tilting  furnaciiB 
fairly  well  known,  and  a  model  shown 
take  a  crucible  of  2501b.  capacity  fin; 
means   of   oil  fuel.      These   are  mi 
however,  up  to  1,000  lb.  capacity. 

In  addition  to  crucibles  and  furiitn 
there  are  many  accessories  made  hy 
firm  and  shown  on  their  stand. 

W.   &  T.  Avery  Ltd.,  Soho  Founliy, 
Birmingham.  \ 

The  accompanying  photograph  is  omu 
Avery  No.  624  foundry  bar-te4lo 
machine  for  making  transverse  test)»ii 
cast-iron  bars,  which  is  constructcdtol 
iron  and  steel  throughout  with  haril|(P( 
knife  edges  and  bearings.  There  is  i 
a  very  varied  selection  of  modern  v 
ing,  testing,  counting  machines  and 
balances  on  this  stand. 

There  is  a  very  fine  10  cwt.  plat 
])iachine  with  a  semi-automatic  indit; 
Cast  iron  with  machined  bearings  to 
the  four  corner  links,  the  box  is  moi 
on  four  cast-iron  wheels  machined  or] 
peripherv  to  ensure  perfectly  even  t 
and  fitted  to  mild  steel  axles  which 


Foundry  Bar-testing  Machine. — W.  &  T.  Aver 

througli  the  holes  drilled  in  the  bos 
special  feature  of  the  poise  is  that 
shot  for  adjusting  the  weight  can  be  a 
or  subtracted  without  disturbing 
equilibrium  of  the  steelyard.  A  cast 
tumbler  is  fitted  to  the  carrier  t 
securely  locks  the  steelyard  whci 
machine  is  being  moved  or  is  othe 
out  of  use.  This  locking  d 
dispen.ses  with  the  old  type  of  handle 
which  tended  to  wear  the  knives 
thrown  in  and  out  of  action. 

The    Universal    Grinding  Wheel 
Universal  Works,  Stafford. 

(jrinding  wlieels  are  almost  esseiit 
the  nmdern  foundry,  and  on  this  sta 
to  be  seen  a  comprehensive  collect! 
grinding  wheels  for  all  foundry  pur| 
Wheels  .specially  designed  for  each 
are  shown.  For  example, 
(  arboruiidnm  wheels  for  iron,  bras; 
aluminium  castings.  "  Bauxi 
wheels  for  steel  and  malleable  iron, 
interesting  feature  of  this  stand  is  tli 
that  is  made  of  the  film  ;  at  the  ba 
the  stand  is  a  small  cinema  theati 
which  is  a  cinematograph  appa 
giving  a  film  which  features  every  c 
tion  in  llie  manufacture  of  a  m 
grinding  \v]u>el. 
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he  Cambridge    &    Paul  instrument 
Co.    Ltd.,    45,    Crosvenor  Place, 
|i    London,  S.W.I. 

j  Stand  No.  25  has  a  compreheusive 
*)llectiou  of  iusti'iimeuts,  including 
I  ectrical  CO2  instruments,  electrical  dis- 
^nce  thermometers,  draugOit  and  pressure 
uiges,  resistance  thermometers,  thermo- 
lectric  pyrometeis,  radiation  and  optical 
and  a  selection   of  mercurv- 


tiyi'ometer. — Cambridge  &  I'aul  Insti-unieiit  Co.  Ltd, 


b-glass  thernu)meters  and  also  a  new 
i^mperature  regulator. 

[  A   very    useful    instrument    for  the 
leasureinent  of  high  temperatures  is  tliat 
fiiown  herewith.    This  optical  pyrometer 
jonsists  of  a  small  electric  lamp,  and  tem- 
I  eratures    are     measured    by  looking 
ihrough  the  eye  piece  on  the  hot  body  and 
i  djusting  the  current  through  the  lamp 
'J  means  of  a  rlieostat  until  the  tip  of  the 
[lament  is  of  the  same  brightness  as  the 
•  ot  body.    The  temperatures  are  read  on 
i  small  moving  coiled  ammeter  calibrated 
|i  temperature,  which  forms  an  integral 
art  of  tbe  pyrometer.      An  aluminium 
iaphragm  separates  the  movement  from 


lU-essure  Recorder. — Carnhndgo  &  Paul  Instrmiient 
Co.  Ltd. 

|lie  lamp.  The  instrument  can  be  adapted 
l,or  two  ranges  by  the  use  ,  of  absorbing 
> 'lasses. 

;  Our  other  illustration  shows  a  pressure 
'eeorder  designed  for  recording  pressure 
[  nd  vacua  up  to  5001b.  per  square  inch. 
\  here  is  a  circular  chart  dl  in.  in  diameter, 
I  nd  the  pressure  to  be  measured  acts  on  a 
[iourdon  spiral,  the  movements  of  which 
j  re  communicated  to  a  pin  wbich  moves 
1 


over  the  I'evolving  chart.  Tliis  gives  per- 
manent records  extending  over  24  hours 
or  seven  days  as  required. 

N.  Hingley  &  Sons  Ltd.,  Netherton  Iron- 
works,  Dudley. 

This  film  manufactures  .special  pig  irons 
for  cylinders  and  other  high-quality  cast- 
ing work.  Other  samples  shown  are  of 
irons  suitable  for  haulage  gear,  crane 
chains,  etc.  Another  part  of  the  exhibit 
illustrates  the  use  of  wrougdit  iron  for 
rope  pulley  spokes  and  for  "  casting-in  " 
work.  Examples  of  forged  iron  hoops  for 
reinforcing  the  bosses  of  gear  wheels  and 
pulleys  are  also  shown,  and  an  extensive 
collection  of  tested  samples  showing  the 
iiicchiitiical  properties  and  welding 
<l'i;ili1  ii's  of  tlie  iron  manufactured  at  thi> 
works  of  tlie  company. 

Brookes  (Oldbury)  Ltd.,  Oldbury,  near 
Birmingham. 

A  firm  of  jiatteru  makers  such  as  tliis  is 
have  a  difficulty  in  showing  many 
examples  of  their  work,  but  there  is, 
nevertheless  a  very  representative  collec- 
tion. There  is  also  a  large  assortment  of 
pattern  plates.  Of  interest  is  the 
aluminium  snap  flask,  which  is  made 
in  various  sizes,  and  the  adjustable 
aluminium  moulding  box.  The  smallest 
size  of  this  class  can  be  adjusted  both 
ways  to  any  size  between  the  maximum 
IG  in.  by  10  in.  ;uid  tlie  minimum  12  in. 
by  10  in'. 

The  Shotts  Iron  Co.  Ltd.,  1,  Castle  Street, 
Edinburgh. 

Tliis  is  quite  a  spectaculur  disiilay.  in 
addition  to  specimens  of  pig  iron,  rough 
and  machined,  are  many  castings  which 
have  been  made  from  the  different 
qualities  of  iron  ;  there  are  also  a  few  brass 
castings. 

Necol  Industrial  Collodions  Ltd.,  Nobel 
House,  London,  S.W.I. 

I'lastic  wood  is  the  name  given  to  the 
latest  accessory  for  the  use  of  pattern- 
makers. This  product  is  manufactured  by 
Necol  Industrial  Collodions  Ltd.,  a  con- 
stituent company  of  Nobel  Industries 
lAd.,  whose  exhibit  on  Stand  No.  115, 
Hlock  G,  consists  of  specimens  of  patterns 
built  up  entirely  of  plastic  wood,  of  job- 
In  ng  patterns  where  it  has  been  used  to 
icjilace  the  broken  or  worn  part  and  of 
ih'corative  Avork  made  of  plastic  wood  in 
iiitiulds.  Its  adaptation  can  be  visualised 
when  it  is  stated  that  plastic  wood  when 
first  taken  from  its  container  is  mouldable 
to  any  form,  yet  in  a  few  hours  it  sets  so 
hard  that,  although  lighter  in  weight,  it 
has  all  the  characteristics  of  wood  with 
one  important  exception,  it  will  not 
alisoi  b  moisture.  When  set  hard  it  can  be 
worked  with  tlu^  usual  joiners'  or  caipen- 
ters'  tools,  and  nails,  sciew.s,  etc.,  can  be 
driven  into  it  without  fear  of  splits 
occurring. 

This  substance  undoubtedly  sunrilies  a 
long'-felt  want  in  the  engineering-  and 
fouhdi'y  trades.  In  any  spheie  of  manu- 
facture where  filling,  biiilding  uj)  and  re- 
pair work  of  various  kinds  are  carried 
out,  Necol  plastic  wood  should  find  its 
place  as  an  accessor^-.  The  manufacture 
of  plastic  wood  is  a  complicated  process 
and  it  is  only  after  most  careful  experi- 
ments that  it  has  'been  at  last  perfected. 


Samueison  &  Co.  Ltd.,  Britannia  Works, 
Banbury. 

For  35  years  this  firm  have  been 
engaged  in  the  manufacture  of  positive 
blowers,  and  their  long  experience  has 
resulted  in  the  development  of  the 
improved  po.sitive  blower. 

Ill  this  blower  the  ends  of  the  revolvers, 
which  are  cut  back  to  afford  a  large  clear- 
ance, do  not  touch  the  bottom  of  the 
recesses ;  these  ends  therefore  pass  through 
the  recesses  without  any  obstruction  what- 
ever, but  the  contact  between  the  two 
revolvers  and  the  case  is  maintained 
during  the  entire  revolution,  so  that  there 
is  no  backward  escapement  of  air.  This 
arrangement  entirely  prevents  any  danger 
of  a  collection  of  dirt  or  grease  in  the 
bottom  of  the  recess,  and  any  liability  of 
thumping  or  pounding  or  straining  of 
spindles  from  this  cause  is  entirely 
obviated. 

The  revolvers  being  entirely  of  metal, 
are  unaffected  by  shrinkage  or  swelling 
from  atm0.spherical  causes,  and  hot  or 
cold  air,  etc.,  can  be  passed  through  the 
blower  without  producing  change. 

Recent  improvements  in  this  firm's 
special  plate-moulding  machine  have 
rendered  it  adaptable  to  every  variety  of 
plate  oi'  die  moulding,  and  the  employ- 
ment of  an  adjustable  carriage  or  table 


"Acme"  Blower. — Samueison  &  Co.  Ltd. 

enables  ordinary  moulding  boxes  to  be 
used.  The  lift  is  so  steady  that  little 
taper  is  required  in  the  pattern,  and  this 
is  especially  advantageous  where  a  deep 
lift  is  necessaiy,  and,  moreover,  the 
pattern  cannot  be  rapped  sideways  when 
leaving  the  mould,  and  so  increase  the 
size  or  thickness. 

The  joint  is  so  accurately  made  that  no 
fin  is  left,  and  a  highly  finished  surface  is 
obtained  by  dusting  the  luould  with  black- 
ing and  reprinting  the  pattern  m  the 
mould;  by  this  means  the  surfaces  are 
easily  and  rapidly  sleeked  and  made 
exceptionally  smooth;  this  can  be  done 
without  any  beating  down  of  the  mould. 

Another  exhibit  on  this  stand  is  a  hand- 
press  moulding  machine  which  is  capable  of 
taking  in  boxes  up  to  18in.  long  by  15  in. 
wide,  and  is  I'ecommended  for  light  repeti- 
tion work  where  a  deep  lift  is  not  required. 

The  total  weight  of  the  machine  is 
21  cwt. 

A  portable  forge  is  also  shown  on  this 
stand. 

(To  he  contuiued.) 


L.\E.GE  Glasgow  Coal  Contract. — During  tlie  pa.sl 
week  the  Glasgow  Corporation  have  been  examin- 
ing tenders  for  the  supply  of  coal  for  the  Corpora- 
tion electricity  works  for  the  present  year.  As  a 
result,  it  was  decided  to  purchase  240,000  tons  of 
coal  for  delivery  over  12  months  at  prices  which 
represent  a  reduction  of  10s.  per  ton  on  those  paid 
during  the  past  year. 
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Engineering  Lock-out  Delays  Plant. 

Tiie  super  electricity  station  which  is 
ibeing  erected  by  the  Manchester  Corpora- 
tion at  Barton  was  delayed  hy  the 
engineering-  dispute.  The  first  section  of 
the  scheme  is  now  in  progress,  and  when 
completed  will  have  a  capacity  of  from 
75,000  to  80,000  kw.  There  will  be 
three  large  turbines  and  10  boilers,  three 
boilers  to  each  turbine  and  one  in  reserve. 

During  the  past  year,  according  to  the 
annual  report  of  the  Electricity  Depart- 
ment, fair  progress  has  been  made  on  the 
buildings,  and  it  is  rather  unfortunate 
that  this  delay  should  have  occurred  in 
connection  with  the  erection  of  the  engi- 
neering plant.  The  modernisation  of  the 
station  has  been  completed  during  the 
year.  An  80,000  kw.  turbo-alternator  and 
condensing  plant  have  been  completed, 
and  the  steam  trials  have  demonstrated 
this  unit  to  be  the  most  economical  in  the 
station.  With  the  completion  of  the  new- 
plant  the  station  now  contains  100,250  kw. 
of  plant,  based  on  the  most  economical 
rating.  The  ninxinuim  steaming  capacity 
is  approximately  85,01)0  kw. 

Oiitish  and  American  Production. 

The  fact  which  has  impressed  Lord 
Leverhiilme  on  his  recent  visit  to  America 
i^  that  America  is  beating  this  country  in 
the  matter  of  production.  He  considered 
t'le  B'ritish  working  man  was  better  paid, 
taking  tlie  unit  of  production  as  the  test, 
but  the  American — because  of  his  greater 
output — was  earning  from  one  and  a  half 
to  three  times  his  money. 

The  policy  of  restricted  production  was 
Ibound  to  tell  against  England  in  i"ts  com- 
petition with  America,  where  trade  union 
interference  with  output  was  not  tolerated, 
and  unless  the  policy  were  altered  we 
should  suffer  in  the  neutral  markets  of  the 
world.  "  We  in  England,"  declared  Lord 
Leverhulme,  "  can  only  pay  for  the  food 
we  import  and  cannot  iiroduce  by  our  skill 
and  ability  in  manufactures.  To  limit 
that  ^kill  aud  ability  by  stupid  regulations 
is  not  only  wrong  because  it  interferes 
with  the  liberty  of  the  subject,  but  is 
robbing  the  workman  of  his  full  earning 
power,  and  consequently  keeping  him  on  a 
lloAver  level  than  that  of  his  prototype  in 
America. 

"  But  do  not  run  away  with  the  idea 
that  America  can  prcduce  more  cheaply 
because  her  workmen  are  superior.  No 
workman  is  more  welcome  when  he  arrives 
there  than  the  British  workman." 

Contract  for  Armstrang-Whitworth. 

In  connection  with  the  new  graving- 
dock  now  in  course  of  construction  at 
Durban  by  the  Denartment  of  Harbours 
and  Railways,  the  High  Oommissioner  for 
the  Union  of  South  Africa  has  placed 
with  the  engine  works  department 
of  Sir  W.  G.  Armstrong,  Whitworth 
&  Co.  the  contract  for  the  supply 
and  erection  at  Durban  of  two  caissons 
for  closing  the  inner  and  outer  entrances 
of  the  f'.^'"''  with  the  hauling  machinery 
completb. 


Both  caissons  will  be  of  the  rolling 
"box"  type,  the  outer  entrance  being 
110  ft.  wide  by  47  ft.  deep,  while  the  inner 
entrance  is  110  ft.  wide  by  49  ft.  deep. 
The  outer  caisson  will  carry  vehicular 
traffic,  while  the  inner  caisson  will  take 
pedestrian  traffic  onlj^  In  each  case  the 
hauling  machinery  will  be  electric.  The 
two  caissons  will  be  constructed  at  the 
Low  Walker  Shipyard  on  the  Tyne  of  the 
Armstrong  firm,  and  the  machinery  at  the 
light  engineering  department  at  Elswick. 

Collapse  of  Railway  Scheme. 

The  Bill  promoted  by  the  London  and 
North- Western  and  Midland  Railway 
Group,  by  which  they  were  seeking  powers 
to  engage  in  road  transport  for  the  car- 
riage of  goods,  has  come  to  an  abrupt  ter- 
mination due  to  the  opposition  of  the 
Ministry  of  Transport.  Sir  George 
Beharrell,  who  made  the  opposition  on  be- 
half on  the  Ministry  of  Transport,  ex- 
plained that  if  all  the  railways  had  road 
powers  there  might  be  unnecessary  over- 
lapping'  and  consequently  wasteful  com- 
petition. On  the  question  of  rates,  Sir 
George  said  that  the  Ministry  favoured  the 
principle  of  equal  rates  on  road  or  rail, 
with  equal  facilities.  If  there  were  equal 
rates  on  road  or  rail  there  would  be  every 
inducement  for  the  companies  to  keep  the 
traffic  on  the  railways.  The  withdrawal 
of  the  Bill  has  caused  great  surprise,  and 
it  will  remain  for  the  Scottish  railway 
grou-'-'  who  are  applying-  for  similar 
powers  under  a  provisional  order,  to  test 
the  wisdom  of  railway  interests  entering 
into  the  new  transport  scheme. 

Rail  Transport  Rates. 

A  general  reduction  in  railway  rates  on 
goods  and  merchandise  is  advocated  by  Sir 
Robeit  Hadfield,  chairman  and  managing 
director  of  Hadfields  Ltd.  Speaking  to  a 
Press  representative  he  made  an  interest- 
ing statement  regarding-  the  carrying 
capacity  of  railway  wagons  used  for  freight 
purposes.  "  Whilst  it  is  true,"  he  said, 
"  that  British  conditions  are  entirely 
different,  yet  have  we  gone  far  enough  in 
adapting  our  rolling  stock  to  meet  modern 
conditions?  I  am  informed  that  veiy 
large  quantities  of  railway  traffic  are  car- 
ried in  the  United  States  in  '  cars,'  termed 
by  us  'wagons,'  which  in  themselves 
weigh  20  t(ms  and  carry  in  addition  46 
tons  of  freight.  Compare  this  with  ov.]' 
'  doll's  house  '  cars,  carrying  hardly  one- 
sixth  of  this  weight.  Car  capacity  would, 
I  believe,  have  an  important  bearing  upon 
the  question  of  rates.  We  have  it  from  no 
less  authority  than  Sir  Henry  Thornton, 
general  manager  of  the  Great  Eastern 
Railway,  who,  of  course,  has  had  exten- 
sive American  experience,  that  we  could 
advantageously  build  and  use  cars  in  this 
country  up  to  30  tons,  and  possibly  40 
tons  capacity." 

_  Discussing  the  rates  at  present  in  oper.i- 
tion,  Sir  Robert  said:  "Up  to  the  pre- 
sent, speaking  in  a  general  way,  the  con- 
cessions granted  by  the  railway'  companies 
average  approximately  25  per  cent,  which 
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on  the  face  of  it  seems  an  important  itej, 
but  we  have  to  remember  that  the  toil 
increases  over  the  1914  rates  amount  o 
something  like  112  per  cent  to  115  ]lr 
cent,  so  they  have  a  long  way  to  go  befre 
they  reach  the  percentage  of  reducti(  s 
that  manufacturers  have  had  to  submito 
in  connection  with  their  selling"  prices 

"  Even  allowing  for  the  new  conditii.s 
we  believe  that  if  the  railway  compan  s 
would  only  encourage  traffic  by  briu^  jg 
their  rates  down  to  somewhere  near  !e 
figures  ruling  in  August,  1920,  the 
creased  volume  of  traffic  that  would  il 
pass  would  put  them  in  as  g'ood  a  posit 
as  they  are  to-day  with  the  higher  ]a 
and  reduced  traffic,  and  such  relief  wo 
be   an   immense   advantage  to  indiis 
g-enerally.    It  cannot  be  denied  that 
present  rates  are  a  great  drawbacl^ 
manufacturei's,  and  the  sooner  some  re 
is  given  the  sooner  we  can  look  for  bet 
trade.  Such  a  result  would  be  immediaty 
refiected  in  the  cost  of  living." 

World  Power  Conference. 

Preliminary  arrangements  are 
being  made  under  the  presidency  of 
Earl  of  Derby  for  the  holding-  in  Lou 
during  1924  of  a  World  Power  Con 
ence.  at  which  experts  from  all  nati 
will  be  invited  to  discuss  actual  and  poiQ- 
tial  sources  of  power  for  industrial  devep- 
ment.  The  conference  is  being 
moted  by  the  British  Electrical  and  Al 
Manufacturers'  Association,  luider 
organising-  directorship  of  Mr.  D. 
Dunlop. 

The  programme  includes  investiga 
of  mineral  fuel  resources,  hydro-elec 
power,  scientific  irrigation  and  transpo 
tion,  and  the  improvement  of  techu^l 
education.    It  is  hoped  that  the  proc 
incrs  will  be  preparatoiy  to  the  comj:|t- 
tion  O'f  inventories  of  the  world's  resoiu 
the  speeding  up  of  mechanical  progij*i 
and  the  permanent  organisation  of  a  be 
exchange  of  information  about  inveu 
and  discovery.     The  British  panel  ' 
tains  the  names  of  leading-  engiuee: 
and  industrial  directors,  and  there 
strono-  technical  board  of  specialist.- 
physical  science. 

Lock-out  Ended. 

The  result  of  the  ballot  of  the  memfrs 
of  the  Amalgamated  Engineering  U) 
on  the  question  of  acceptance  or  rejec  in 
of  the  employers'  proposals  for  a 
ment  has  resulted  in  an  overwhelm? 
majority  for  acceptance.  The  figpej* 
were  :  — 

For  a  settlement    75,478 

Against    :«).42-! 

Majority  in  favour    3()  055 

Liverpool  Engineers. 

The  engineering  workers  in  shipreS 
shops  on    Merseyside   have  returucd|i 
work  after  a  three  months'  strike, 
dispute    had   no    connection  with 
national  lock-out,  but  was  over  waf 
Several  thousand  men  were  affected, 
agreement    provided    for  an  ininuMj 
reduction  of  13s.  Gd.  per  week  and  anoJ 
3s.  from  September  7  next. 
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How  Other  Industries  Stand. 


rROLEUM  INDUSTRY  IN  CHILE, 
ROUMANIA  AND  PALESTINE. 

le. 

mericaii  companies  have  .shown  con- 
'  rable  interest  in  the  Chilean  petrohnini 

istry  and  Commissions  from  the 
'ted  States  have  visited  Chile.  The 
.ish  Controlled  Oilfields  Ltd.'s  repre- 
,ative   has   also  visited   the  country. 

le,  which  exists  in  large  (juantities 
'j-  Lonciuimay,  JC'hile,  has  also  been  the 
jject  of  much  local  interest.  One  local 
.  ish  firm  sent  a  geologist  and  an 
-ineer  to  the  region,  where  tliey  made 

iminary  investigations,  results  of 
.,ch  are  stated  to  have  been  perfectly 

sfactory.    Owing    to    the  financial 

ation,  however,  nothing  further  has 
''^1  done. 

!  he  Anglo-Mexican  Petroleum  Co.  l^td. 
i  completed  its  installation  at  Salinas, 
p  miles  north  of  Valparaiso.  The  tank 
'  icity  at  the  depot  is  10,000  tons  of 
oil  and  5,000  tons  each  of  Diesel  oil, 

I  ol  and  kerosene. 

i^he  International   Petroleum  Co.  and 
Union  Oil  Co.  have  tanks  at  Iquiquc, 
|,ofagasta,  Tocopilla,  Taltal  and  Val- 
Itiso  for  storage  of  fuel  and  Diesel  oils. 

I, 

fmania. 

he  total  production  of  petroleum  in 
I.  amounted  to  1,163,780  tons,  as  com- 
tid  with  1,0:34,04S  tons  in  1920.  The 
t  important  petroleum-bearing  areas 
found  in  the  valley  of  the  Prahova. 
Lse  lands  give  about  80  per  cent  of  the 
I'l  production.  In  the  Department  of 
•  lova  the  fields  of  Moreni  yield  about 
the  production  of  the  Department — 
!|  is,  about  40  per  cent  of  the  total 
ll-manian  output.  The  number  of 
ijile  engaged  in  the  petroleum  industrv 
ihe  end  of  1920  was  12,746,  of  whom 
ijf  189  were  foreigners.  The  Depart- 
ii,t  of  Prahova  alone  employs  over 
1-00  people.  The  foreigners  employed 
(.  principally  engaged  as  operating 
i^neers,  foremen  of  Avorkshops  and 
li'„ed  mechanics. 

»bout  70  refineries  were  in  operation 
11)20,  and  over  1,000,000  tons  of  crude 
([oleum  wei-e  treated.  The  capacity  of 
3j3  refineries  is  about  double  theii' 
(ijal  output. 

i  16  acquisition  of  territory  by 
mania  as  a  result  of  the  war  has 
ij^.ght  with  it  an  increase  in  the  demand 
)i  letroleum  products  for  home  consuni])- 
It  is  estimated  that  about  70  per 
B|  of  the  present  production  is  used  for 
(|'e  consumption. 

|3ry  little  of  the  petroleum-bearing 
»i  belonging  to  the  State  has  been  put 

II  exploitation  and  tlie  proportion  of  the 
^) .  production  coming  from  State  lands 
Djhe  year  1920  reached  only  about  16 
Ej'ient,  whilst  in  no  year  since  1910  was 
tjOie  than  from  20'5  per  cent,  ths  figure 

g  reached  in  1918. 

N  stine. 

j  destine  is  a  faii'lj'  important  market 
petroleum  products,  but  methods  ot 
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distribution  are  still  somewhat  antic|uated 
and  not  equal  to  ijromotion  of  the  best  and 
most  rapid  expansion  of  the  potential 
demand. 

The  impoits  for  the  fiscal  year  ended 
March  31,  1921,  were  2,049,504  gallons 
kerosene,  659,720  kilogs.  petiol  and 
415,483  kilogs.  other  minerals. 

The  principal  importing  aijd  distii- 
buting  centres  for  kerosene,  ])etii)l  and 
other  mineral  oils  in  Palestine  are 
Jerusalem  and  the  two  Mediterranean 
jiorts  of  Jaffa  and  Haifa.  Kerosene  is 
imported  mostly  in  tins  of  four  imperial 
gallons,  two  to  the  ease.  An  increasing 
quantity  is  being  brought  in  from  Egypt 
in  railway  tank  cars  of  lO-ton  capacity. 
Petrol  is  imported  always  in  4-gallon  tins. 
Fuel  oil  is  imported  generally  in  40-gallon 
iion  drums  or  barrels.  Lubricating  oil 
does  not  come  in  important  quantities  and 
is  usually  transported  in  small  tins  of  the 
size  usual  in  American  retail  trade. 

Oils  are  distributed  from  storage  in 
galvanised  standard  tins  of  4,  10  and 
20-gallon  capacity. 


ELECTRICAL   INDUSTRY  IN 
AUSTRIA. 

Electrical  manufacturing'  is  now  one  of 
I  he  more  important  industries  in  Austria, 
and  considering  the  probable  futirre  devel- 
opment of  Austrian  water  powers  and  the 
electrification  of  ]■ailwa}^s,  it  has  good 
prospects  for  the  future.  About  70  per 
cent  of  its  production  is  being  exported. 
Many  of  the  necessaiy  raw  materials,  such 
as  rubber,  copper,  certain  textiles,  and 
])art  of  the  porcelain,  have  to  be  imported. 

The  estimated  pre-war  capacity  of 
})lants  engag'ed  in  electrical  manufactur- 
ing in  Austria  is  shown  in  the  foUowing 
table  :  — 

Estimated    Horse  Woik- 
valup.       power.  men. 
Type  uf  plant.  Gold  crowns.     No.  No. 

Power  apparatus,  etc.  40,000,000  3,500  12,000 
Telephone  and  telegraph 

equipment,    etc   15,000,000     1,000  6,000 

Electric  lamps    8,000,000     1.200  5,000 

Wire  and  cable    25,000,000      1,500  2,800 

During  ami  after  the  war  enlargements 
took  place  in  some  of  the  more  important 
plants.  The  state  of  the  industry  in 
general  in  1921  was  good,  the  companies 
being  well  supplied  with  orders  and,  with 
the  exception  of  the  wire  and  cable  fac- 
tories, most  plants  working"  at  full 
capacity.  The  following  summary,  from 
a  IJ.S.  Consular  Report,  shows  the  condi- 
tions in  the  various  branches  of  the 
industry  :  — 

Production  of  Power  Apparatus. 

This  branch  has  been  engaged  at  its  full 
capacity,  carrying  out  orders  for  domestic 
as  well  as  foreign  customers.  During  the 
early  part  of  this  year,  however,  Germany 
has  become  a  serious  competitor  on  account 
of  the  fall  in  its  currency.  German  elec- 
trical machinery  is  being-  offered  not  only 
in  Austria  but  in  Jugo-Slavia,  Hungary 
and  the  Balkan  States,  in  large  quantities 
and  at  lower  prices  than  can  be  made  by 
the  Austrian  factories.  The  great  firms 
such   as   the   Allgemeine  Elektrizitaets- 


gesellschaft,  Siemens  -  Schuckert.  and 
Brown-Boverie,  had  a  common  interest 
with  the  Geniian  firms  and  are,  thei'efore, 
not  so  greatly  threatened  by  this  competi- 
tion as  are  other  Austi  ian  companies-. 

Telephone  and  Telegraph  Equipment, 
Lamps,  Etc. 

Large  Government  orders  during  1921 
kept  telephone  and  telegraph  factories 
working  at  maximum  capacity.  AI)out  (>() 
per  cent  of  the  product  went  to  the  State, 
the  remainder  being-  sold  at  home  and 
abroad  to  private  customers. 

The  production  of  Austrian  meters  and 
measuring  instruments  was  good  during 
1921,  but  has  fallen  off  some  40  per  cent 
since  January,  1922,  on  account  of  Ger- 
man competition.  Cable  factories  worked 
to  about  40  per  cent  capacity  only,  owing 
to  lack  of  orders ;  electrical  conduit 
reached  abut  90  per  cent  of  the  pre-war 
output. 

Foreign  Trade  in  Electrical  Machines 
and  Apparatus. 

Imports  of  electrical  machines  and 
a])paratus  during  the  first  nine  months  of 
1921,  coming  from  Germany  and  Czecho- 
slovakia chiefly,  amounted  to  15.45(i 
(|uintals  (1  ouintal  equals  220'46lb.). 
witli  an  estimated  value  of  5,000,000  gold 
crowns.  Ex])orts  during  the  same  ])eriod. 
going  to  Czecho-Slovakia.  Poland  and 
■Tugo-Slavia  mainly,  amounted  to  79,9()4 
(|uintals,  with  an  estimated  value  of 
30,000,000  gold  crowns.  This  shows  a 
favourable  balance  of  25,000,000  gold 
crowns. 


WEEKLY  OUTPUT  OF  COAL. 

Wk  give  below  the  otticial  statement  of 
tlie  coal  output  at  the  mines  of  Great 
Biitain  for  the  four  weeks  ended  May  27. 
J^'or  the  w-eek  ended  at  that  date  the  out- 
put Avas  4,629,600  tons,  as  compared  with 
4.804,100  tons  in  the  previous  week. 
Last  year  the  output  from  April  4  to  July 
I  was  only  179,100  tons  owing  to  the 
sto])iiage  of  work  at  the  mines. 


M  iy6.  Miiy  1.?  M<iy  20  M:i  r  2? 

Districts.  Tons.  Tons.  Tons.  Toue. 

Northumberlancl   260,400  2.-.(>,900  28ft,;i00  257,100 

Durham    721,500  H!)6,7(i0  6!i5,900  073,1)  lO 

Yorkshire    767,600  861,100  811,500  784,700 

Lancashire,  Cheshire, 

aud  Ni>rth  Wales....  413,700  :i92,0C0  382,300  370,600 
Derby,  Nottingham  and 

Leicester   622  600  579,000  520,2)0  447,8(0 

Stafford,  Shropshire, 

Warwick,    Worcester  373,700  333,000  303,200  271,200 
South  Wales  and  Mon- 
mouthshire  902,200  1,062,100  1,070,200  1,068,600 

Other  English  Districts  95,900  90,400  93,600  86, 'OJ 

8ootl»nd   619,000  668,000  046,900  669,600 


Total    4,766,600   4,945.200  4  804,100  4,629,600 


Electrification  of  Railways. — Shareholders  of 
llie  Sauth-Eastern  and  Chatham  Railway  Com- 
pauies,  at  meetings  held  the  olher  day,  approved 
uf  the  scheme  for  electiifviiig;  parts  of  the  line. 
Presiding  at  the  South-Easiein  Co.'s  meeting,  Mr. 
H.  Cosmy-Bonsor  said  there  would  be  no  public 
issue  and  no  commission,  and  no  underwriting  or 
assistance  from  any  interniediavy.  The  Govern- 
ment guarantee  was  for  25  years.  The  scheme 
pro\nded  for  the  electrification  of  the  company's 
lines  16  miles  out  of  London,  about  220  miles  of 
single  line  in  aJl.  The  estimated  cost  was  6^ 
millions.  Thfe  bank  had  agreed  to  lend  the  money 
at  the  current  bank  rate. 
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NEWCASTLE-ON-TYNE 

(From  Our  Own  Cohjiespondent.) 

A  great  change  has  come  over  the 
scene  since  these  notes  were  last  penned, 
and  the  industrial  barometeT  is  apparently 
"  Set  Fair  in  the  engineering  and 
kindred  trades.  The  only  comment  made 
on  Tyneside  during  the  momentous 
liappenings  of  the  past  week  was  Avith 
regard  to  Mr.  Brownlie's  and  Mr.  Smet- 
hurst's  statements,  which  did  not  seem  to 
tally.  There  were  signs  of  a  revival  before 
this  unhappy  conflict  gave  it  check,  and 
such,  is  the  quality  of  Tyneside  workman- 
ship that  theae  is  no  reason  to  doiibt  that 
work  in  plenty  will  follow  an  assurance  of 
established  conditions. 

The  South  African  Department  con- 
cerned with  Harbours  and  Railways  have 
placed  with  Messrs.  Armstrong,  Whit- 
worth  &  Co.  Ltd.,  of  Walker-on-Tyne,  an 
order  for  four  large  caissons  for  the  new 
dock  at  Durban,  two  for  the  outer  por- 
tions of  the  dock  for  vehicular  traffic  and 
two  for  the  inner  pedestrian  traffic, 
each  of  the  rolling  box  type.  The  electric 
equipment  will  be  supplied  by  the  light 
engineering  department  of  thei  firm  at  Els- 
wick,  while  the  caisson  sections  will  be 
built  at  the  Walker  sliipyard. 

In  the  Cleiveland  iron  market  prices 
remain  as  last  recorded,  and  no  movement 
can  be  expected  until  the  engineering  dis- 
pute is  finally  disposed  of. 

Sir  G.  B.  Hrmter,  speaking  at  Whitsun 
at  a  meeting  of  the  Glasgow  and  Isevv- 
castle  foremen  staffs  in  this  city,  told  his 
hearers  that  a  lot  of  work  was  still  going 
abroad,  and  it  was  up  to  them  to  see  that 
it  ceased — "  and  ca'  canny  also."  The 
latter  pernicious  custom,  the  Mauretania's 
builder  declared,  was  still  in  oxistonce, 
and  the  men  who  followed  it  were  not 
worth  employing  in  any  shipyard.  In  few 
industries  has  the  wages  descent  been 
more  marked  than  in  ihe  iron  and  steel 
manufacturing  tiade.  A  further  T)  per  cent 
drop  has  now  to  bp  recorded  in  tln^  wages 
of  puddlers  and  otliei-  forge  and  mill 
workers  in  Nortli-Fast  Coast  furnaces, 
making  a  total  reduction  this  year  of  45 
per  cenl. 


[FROM  CORRESPONDENTS  AT  HOME  AND  ABROAD. 

BIRMINGHAM 

(From  Our  Own  Coerbspondent.) 

The  Duke  of  York  is  to  visit  the  Inter- 
national Foundry  Exhibition  on  June  20 
at  2--\i).  In  the  evening  there  will  be  a 
visit  1()  Cannon  Hill  Park.  On  -Tune  21 
the  conference  begins  at  the  Binninghani 
Chamber  of  Commea'ce. 

The  institution  official  visit  to  the 
Foundry  Exhibition  will  be  paid  in  the 
afternoon,  and  there  will  then  be  competi- 
tions. 

Theie  are  an  enormous  number  of 
specifications  and  tendcis  being  ])repared 
and  gone  into  relating  to  contracts  in  all 
parts  of  the  world.  Prominent  people  in 
the  motor  industry  tell  me  that  the  recent 
stoppage  will  have,  and  indeed  already  has 
had,  a.  most  detrimental  effect  upon  trade. 
Many  men  who  had  definitely  ordered  cars 
for  the  Whitsuntide  holidays,  but  were 
disappointed  in  regard  to  delivery,  have 
cancelled  their  orders,  and  are  now  going 
to  "  make  the  old  car  do."  That  is  a  most 
unfortunate  disposition  to  have  in 
evidence,  and  all  this  might  have  been 
obviated. 

A  prominent  Birmingham  motor  firm 
inform  me  that  they  have  had  their  works 
dislocated  simply  because  they  could  not 
get  work  out  in  its  proper  sequence.  They 
have  had  chassis  galore,  but  could  not  get 
bodies  owing  to  local  trouble.  That  is  a 
tair  sample  of  what  has  been  going  on. 

Mr.  Cyril  E.  Lloyd,  chairman  of  Noah 
Hingiey  &  Sons,  Netherton,  has  issued  an 
important  statement  in  regai'd  to  the  way 
in  which  heavy  railway  rates  are  crushing 
Midland  firms  in  the  iron  and  steel  indus- 
try. He  says  that  unless  very  substantial 
further  '■onci'^sions  can  be  made  to  assist 
the  export  trade  of  the  Midland  district, 
"  it  is  quite  certain  that  those  portions  of 
it  which  are  not  driven  out  of  existence 
will  be  driven  to  the  coast."  That  is  a 
serious  matter  for  this  district,  and  ought 
to  receive  the  attention  of  the  whole  ot 
the  Chambers  of  Commerce  of  the 
Midlands. 

There  lias  been  a  recurrence  of  Belgian 
competition  in  the  iron  and  steel  trade, 
and  advantageous  offcis  have  lately  been 
made  to  ]\Iidland  firms  of  wire  rods,  steel 
plates  and  joists.  Belgian  pig  iron  i< 
also  coming  in  again,  but  not  at  specially 
ad  van  t  a  geous  prices . 

The  i)edal  bicycle  keeps  fairly  good,  but 
it  is  feared  in  many  quarters  lliat  th(> 
motor  cycle  trade  will  be  much  slower 
than  it  has  been,  unless,  indeed,  some- 
thing should  occur  to  luace  it  up  a  little. 


BARROW. 

(From  Our  Own  Correspondem 
The  outlook  in  the  W^est  Coast  hen 
pig  iron  industry  ha.s  improved  at  a  h 
A  wci'k  or  two  ago,  when  at  last  t; 
coiisuniiit ion  compelled  smelters  '( 
some  of  their  make  into  stock,  tin 
were  that  unless  there  was  a  - 
change  for  the  better,  that  exjK 
would  have  to  be  folloAved  by  thf 
drastic  step  of  cutting  down  outpi 
damping  furnaces;  but  it  is  indicat 
the  comparatively  good  fortune  tlia 
favoured  the  iron  trade  in  this  i] 
during  the  troublous  three  months  t'l 
which  industry  has  just  passed,  thai 
the  number  of  furnaces  in  connnis> 
the  beginning  of  March  was  12.  ; 
moment  of  writing  11  of  them  anjsti. 
active.  The  fact,  however,  thai  iron 
masters  Avere  content  to  commence  iocli 
ing  was  evidence  of  their  confideu 
bigger  trade  opportunities  were  c 
hand,  and  with  the  developments  tha 
since  taken  place  m  regard  to  the  '. 
disputes,  and  others  which  now  seer 
nent,  their  optimism  would  ap]u 
have  been  Avell  founded.  Altogethi^i 
computed  that  about  50,000  tons 
have  accumulated  at  works,  and  im  a 
the  demand,  both  on  home  and  f 
account,  has  been  showing  fuithe 
dencies  towards  a  decline.  The 
to-day.  however,  is  that  at  last  the 
phase  of  the  depi'ession  has  been  see 
that  much  wider  activity  can  he  " 
for.  The  change  in  the  2jros]ie 
course,  has  so  far  only  produced  ajnon 
encouraging  atmosphere,  but  it  is  ex 
that  the  market  will  at  once  resjioml  |i  tin 
influence  of  the  brighter  circuir-ince; 
which  now  prevail.     Another  uiin^tat 
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able  sign  of  the  proximity  of  mcie 
lised  conditions  is  a  hai'dening  in 
During  May  the  price  of  iron  advan 
lid.  per  ton,  the  first  increase  tin 
be(>n  recorded  since  the  latter  part  o1 

Importance  is  attached  to  an  agi( 
w  hich  has  now  been  concluded  bctwi 
em])loyers  and  the  blast  furnacenicii  [ft 


district.    Its  effect  is  mat  the  men'- 
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will  continue  to  be  governed  bv  the  ^|dlnj; 


tbf 

1 


scale  agreed  upon  in  1919,  uiiti 
middle  of  October  next,  and  thu- 
meantime  there  will  be  no  furthc  ' 
tion  below  85',  per  cent  (coriesponci  l 
£4  18s.  6d.  per  ton  for  iron)  on  -i  '1 
rates  in  the  wages  of  blast  furnace  n  > 
matter  what  the  actual  price  • 
hajijiens  to  be.  Of  course,  if  salc>M>''" 
an  advance,  the  wages  will  Ineiil 
accordingly.    By  the  time  the  agrfinent 
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ires  it  is  calculated  that  trade  will  be 
[i  sufficiently  settled  footing'  to  permit 
I  reopening  of  the  question  of  detemiin- 
j.  new  rates  of  wages. 
|t  Messrs.  Vickers,  the  ex-troopship 
ijiuleuburg,  from  Germany,  has  now 
|i  placed  among  those  vessels  upon 

eh  repair  work  is  proceeding.  An 
I  I'gerated  notion  of  the  fresh  shipping 
[k  which  is  undoubtedly  coming  to  the 
1  has  got  abroad.  It  was.  for  instance, 
[ly  rumoured  that  the  work  on  the 
'  ially-constructed  hull  of  the  Cuuarder 
,  'ia,  which  has  been  suspended  since 
•'beginning  of  last  year  because  of  the 
j  .y  production  costs,  was  to  be  resumed. 
in,  however,  officially  informed  that 
;  8  is  no  truthful  foundation  for  such 

ours,  and  moreover  that  such  a 
Imption  is  not  likely  within  the  next 
iimoiiths. 


liOUTH  STAFFORDSHIRE  AND 
WORCESTERSHIRE. 

IFhom  Oue  Own  Coekespondbnt.) 

!  ack  Country  manufacturers  who  use 
il'eanals  welcome  the  further  temporary 
;|  ctions  in  the  tolls  and  charges  on  the 
''liugham  Canal  JNavigatious  recently 
i.iunced.  In  January  this  year  there 
a  reduction  in  tolls,  prior  to  which  the 
lany  had  not  exercised  to  the  full 
i[  •  powers  to  increase  charges  sanctioned 
Sl.the  Government  when  canals  were 
Mitrolled.  It  is  anticipated  that  the 
ij^ctious  now  announced  will  have  the 
i;t  of  stimulating  traffic  on  the  local 
I.  Tways. 

I  ith  peace  estaMished  in  the  engineer- 
ij  trade  hope  is  expressed  that  sonie- 
like  a  steady  flow  of  trade  will 
El.ar.  While  tins  district  has  been  more 
I  irably  situated  than  some  others,  the 
;i  oage  of  the  wagon  and  carriage  build- 
ij^  works  has  been  severely  felt, 
Jpially  by  the  Staffordshire  iron  and 
t'l  mills.  Tube  makers  have  also  been 
fi'ted.  As  these  works  are  now  reopen- 
ija  few  orders  are  already  coming  in 
);he  material  recjuired. 
l  ie  prices  in  tbe  finished  iron  tiade  of 
I'^listrict  have  not  given  way,  despite 
ijiiessure  of  consumers,  who  are  using 

21  per  cent  reduction  in  ironworkers' 

's  as  an  excuse.      Tins  repre'Sents  a 
of  not  far  short  of  £3  per  ton  in 
I'lage   net    selling   price   of  the 
u^irils  reckoned  for  the  purposes  of 
I'j  rt'ages  Board  sliding  scale,  and  pro- 
say  the  benefit  derived  from  the 
>'  ■  wages  has  been  discounted  long  ago. 

are  encouraged  in  their  resistance 
V  le  fact  that  some  branches  have  been 

ing  slow  but  steady  improvement, 
0,1  )ly  the  nut  and  bolt  and  fencing 
l^j  s,  and  the  probability  is  that  the 
'3i  of  bars  used  by  these  trades  will 
eii  to  appreciate.  At  the  time  of  writ- 
JJjiut  and  bolt  quality  bars  are  about 
'^1  Quotations  for  merchant  grades 
oynue  irregular.     Transactions  at  £10 

are  mentioned.  A  few  makers  are 
"I  no.  out  for   i'll,    but   usually  find 

selves  undcisold.  For  the  best  class 
tjnrous,  unmarked  bars  as  much  as 
'A  I'^s-  is  asked.  Some  sales  of  iron 
"1^  are  recorded  at  £11  5s, 


Cutting  tactics  continue  in  the  steel 
trade  and  some  of  the  rates  mentioned  are 
well  below  the  Associalioii  figure.  Finished 
steel  bars  are  offering  from  £9  2s.  6d.  to 
£9  5s.,  but  some  firms  continue  to  quote 
up  to  £9  10s.  For  bars  of  Lancashire 
make  £10  15s.  is  asked,  but  there  is  no 
opening  for  them  on  this  market.  Billets 
and  sheet  bars  remain  steadv  at  £7  10s. ; 
Continental  competitors  continue  to  test 
the  market,  offering  what  appear  on  the 
surface  to  be  better  terms.  Though  they 
are  not  securing  much  business,  their 
intervention  has  a  controlling  influence  on 
the  policy  of  sellers  at  home. 

There  are  not  wanting  signs  of 
improvement  in  the  engineering  trades, 
and  many  engineering  employers  are  now 
busy  in  getting  out  tenders  for  contracts 
in  various  parts  of  the  world. 


BRISTOL. 

(Feom  Our  Own  CoRREsroNDENT.) 

Trade  prospects  locally  are  particularly 
good,  and  the  outlook  is  more  piomising 
than  it  has  been  for  some  time  jiast. 
Enquiries  have  been  made  that  are  looked 
upon  with  favour,  and  it  is  anticipated 
that  in  thet  near  future  general  work  will 
be  engaged  upon  in  a  satisfactory  manner. 
There  is  a  demand  for  railway  reciuire- 
ments,  including  wagons,  and  munic  ipal 
authorities  are  wanting  plant.  Slieet- 
metal  work  is  particularly  brisk,  and  it  is 
stated,  on  excellent  authority,  that  there 
is  no  reason  for  sheet-metal  workers  to  be 
unemployed.  Locomotive  construction  is 
in  fair  demand,  and  there  is  a  need  for 
boilermakers. 

Two  British  Indian  vessels,  with  oil 
engines,  are  being'  constructed  at  the 
Albion  Dockyard,  Bristol. 

The  Burnhani  LTrban  Council  has 
applied  to  the  Ministrv  of  Health  to  sanc- 
tion a  loan  for  £10,000  to  meet  the  cost 
of  a  Avater  supply  scheme.  Although  the 
supply  at  the  source  was  more  than  double 
the  requirements,  a  considerable  shortage 
has  been  experienced,  and  it  was  found 
that  some  earthenware  pipes  crossing  a 
tract  of  land  had  been  broken  by  the 
growth  of  roots.  The  new  main  is  to  be 
laid  with  cast-iron  pipes. 


GLASGOW  AND  DISTRICT. 

(From  Our  Own  Correspondent.) 

With  a  settlement  of  the  engineers'  dis- 
pute more  active  conditions  are  likely  to 
prevail  in  West  of  Scotland  industries.  It 
is  known  that  there  are  a  great  many 
engineering  schemes  hung'  up  pending 
more  sc'ttled  labour  conditions,  but  as 
orders  are  verv  scarce  in  the  ma.iority  of 
shops  at  present  it  is  not  expected  that 
much  of  the  available  labour  on  the  Clyde 
will  be  absorbed  before  the  beginning  of 
August.  The  Glasgow  Fair  holidays 
commence  on  July  13,  so  that  even  suppos- 
ing the  engineers  decide  to  accept 
employers'  terms  next  week,  there  is  very 
little  for  them  to  stait  to. 

Iron  and  steel  industries  are  coming 
through  a  most  depressing  period,  but  are 
hopeful  that  a  settlement  of  the  engineer- 
ing dispute  and  a  revival  in  shipbuilding 


will  impart  new  life.  It  is  expected  that 
prices  will  come  down  further,  but  mean- 
time ship  plates  are  quoted  at  £10  10a. 
and  boiler  plates  £14  for  home  orders. 
The  light  sheet-iron  trade  are  still  doing 
fairly  well  on  orders  for  Japan,  and 
Messrs.  Biahy  have  started  up  a  number 
O'f  men  on  thia  section.  ^.Ve  also  learn  that 
Messrs.  Beardmore  are  now  turning  out 
steel  rails  at  their  Mossend  Steel  Works, 
which  is  a  new  development  with  them. 
Scotch  pig  iron  is  enquired  after  by 
foreign  and  Colonial  buyers,  but  indica- 
tions point  to  lower  prices  being  neces- 
sary before  the  foreigner  will  come  to  the 
scratch. 

Six  blast  furnaces  are  in  operation  in 
the  Scottish  centres.  The  locomotive 
industi"y  expect  the  settlement  of  impor- 
tant orders  this  month. 

Bridge  builders  are  presently  dealing 
with  several  important  schedules  for  work 
in  the  Colonies. 

Meantime,  Sir  Wm.  Arrol  &  Co.  Ltd. 
Iiave  received  a  contract  for  16  steel 
bridges  for  the  Bengal-jVagPur  Eailway ; 
nine  at  100  ft.  span,  five  at  60  ft.  and  two 
at  40  ft. 

In  machine  tools  there  is  still  no  sign  of 
recovery,  and  a  number  of  works  are 
]>racticallv  closed.  Makers  feel  that  the 
co-operation  of  the  engineering  trades  at 
this  time  bv  placing  whatever  plant  they 
require  would  be  a  fitting  acknowledge- 
ment of  the  services  which  the  machine 
tool  industrv  have  rendered  in  the  past  in 
utilising  their  expert  staffs,  improving 
desiffus  and  introducing  time  and  labour- 
saving  devices  in  order  to  save  labour 
and  speed  up  output.  It  is  felt  that  if 
through  prolonged  depression  that  organ- 
isation becomes  scattered,  it  wi^l  be  -i 
serious  loss  to  machine  tool  users  through- 
out the  country. 

Tlie  shipbuilding  vards  have  been  fairly 
busv  since  the  settlement  of  the  strike, 
and  durinc"  Mav  24.000  tons  were  launched 
on  the  river,  representing  two  weeks' 
work.  New  contracts  are  still  "  banging 
fire."  but  importanT  tende^-s  likelv  to  be 
settled  in  favour  of  Clyde  firms  are  under 
review  at  present. 

Messrs.  Har^and  &  Wolff'  Ltd.  are  going 
ahead  with  extensions  at  their  Greenock 
Yard. 

The  motor  veliicle  trade  on  the  Clvde  is 
suftVriim-  from  acute  deprps«ion.  and  trad- 
ing* losses  are  s'eneral.  For  the  past  year 
the  Albion  Motor  Car  Co.  T>td.,  Scots- 
toun.  showed  a  loss  of  £61,000. 


CARDIFF. 

(From  Our  Own  Correspondent.) 
It  would  seem  that  the  G.W^.R.  Co. 

mean  to*  lose  no  time  in  the  re-equipment 
of  Cardiff'  Docks,  for  already  a  sum  of 
£50,000  has  been  voted  by  the  directors  of 
the  companv  as  a  first  instalment  of  the 
£250,000  that  it  is  expected  the  work  will 
cost.  At  present  there  are  10  hydraulic 
jnimping  stations  at  Cardiff'  Docks,  and. 
in  the  interests  of  eeonomv  and  more 
efficient  working,  these  will  be  reduced  to 
four,  but  their  total  horse  power  will  be 
5,300,  as  against  the  present  total  of 
5,080. 
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The  type  of  engine  that  has  been  in 
use  tor  pumping  pnrpnses  up  to  the 
present  i.s  consiflei~ed  chsoU-ti'  and  the  new 
stations  will  havei  the  latest  type,  whilst 
it  is  expected  that  the  new  central  station 
will  be  fitted  with  four  electrically-driven 
turbine  pumps,  the  current  bt'iiig  taken 
from  the  Corporation  supply. 

The  question  of  boiler  plant  also  is 
being  considered,  and  here  it  is  likely  that 
mechanical  stokers  and  many  other 
improvements  will  be  employed.  The  tips, 
also,  are  to  be  overhauled  and  possibly 
replaced,  whilst  as  far  as  the  lloath  Dock 
is  concerned  there  is  to  be  additional  land 
taken  m  for  the  accommodation  of 
lengthened  tip  roads. 

At  present  the  G.W.E.  Oo.  staff  are 
busy  on  the  plans,  and  tenders,  it  is 
expected,  will  be  placed  for  the  work 
shortly-,  whilst  a  start  should  be  made  by 
August  1. 

The  patent  fuel  trade,  like  everjr  other, 
has  suffered  severely  as  the  result  of  last 
\  ear's  coal  strike,  although  one  has  heard 
less  about  it.  For  a  long  period  last  year 
the  patent  fuel  works  at  Cardiff  were 
.  closed  down.  Now  it  would  seem  it  is  the 
turn  of  the  Swansea  fuel  works,  and  the 
trade  is  in  such  a,  depressed  condition  that 
three  of  the  local  factories  have  been 
closed  for  an  indefinite  period,  whilst 
others  are  working  only  intermittently, 
witb  a  very  narrow  margin  of  profit. 

The  announcement  that  Cardiff  is  to 
have  a  wireless  broadcasting  station  has 
given  a  considerable  impetus  to  interest 
in  wireless  tel(>phony  locally,  and  one 
well-known  firm  of  local  ironmongers  have 
taken  the  bold  step  of  opening  a  wireless 
section  to  their  business.  They  propose, 
under  licence  from  the  Marconi  and  Burn- 
dept  Companies,  to  build  up  sets,  altea-, 
repair  or  fix  stations  to  amateurs'  require- 
ments. 


UNITED  STATES  OF  AMERICA. 

(From  Our  Own  Correspondent.) 

It  is  likely  that  our  coal  situation  ^yill 
assume  a  graver  aspect  shortly.  Union 
officials  in  the  anthracite  fields  are  plan- 
ning to  call  out  all  the  workers,  including 
the  men  usually  left  to  guard  the  pro- 
perties. The  men  seem  to  be  firmer  than 
ever  in  their  stand  for  an  increase  in 
wages,  while  the  owners  remain  equally 
determined  to  force  a  reduction.  A  survey 
of  conditions  in  the  leading  industrial 
regions  indicates  that  the  industries  are 
generally  well  supplied  with  fuel;  to  such 
an  extent  does  this  appear  to  be  the  case 
that  the  opinion  prevails  that  prices  Avill 
remain  stabilised.  Further,  the  experience 
of  the  past  two  months  in  warding  ott' 
adverse  effects  friom  the  strike  in  the 
bituminous  division  of  the  coal  tx'ade  has 
inspired  confidence  in  the  ability  of  the 
country  to  see  the  present  crisis  through 
without  any  too  great  a  strain. 

Shipping  men,  both  in  New  York  and 
Boston,  are  frankly  ex])ressing  the  con- 
viction that  ii.qiorts  from  England,  at  any 
rate  in  considerable  vohune,  are  ('xtr<>me]y 
unlikely. 


The  War  Bepnrtment  is  asking  for 
infoiiiiatio'i  n^i  tn  the  jirobabh^  vnluine  of 


traffic  available  for  the  support  of  an  air 
line  for  commercial  Iran  sportatiou  between 
A^ew  York  and  Chicago.  The  Government 
desires  to  promote  tlie  commercial  use  of 
airplanes  so  that  aeronautics  in  this 
country  may  keep  pace  with  the  advances 
in  other  lands.  The  subject  is  being 
investigated  by  the  Merchants'  Associa- 
tion of  New  '  York  so  that  the  army 
authorities  may  have,  as  ncai'  as  possible, 
exact  data  upon  which  tu  base  future 
recommendations. 

The  new  ferry  boat  Poughkeepsie,  the 
first  Diesel-engined  ship  of  its  kind  to  be 
constructed  on  the  Atlantic  coast,  was 
launched  successfully  at  the  Mill  Basin 
Shipyard  of  the  Atlantic,  Gulf  &  Pacific 
Co.  The  new  boat  is  to  be  run  between 
Poughkeepsie  and  Highlands.  She  has 
attracted  considerable  attention  among 
shipping  men  because  of  her  unusual 
design.  In  addition  to  the  internal- 
combustion  motors,  she  has  a  deep  centre 
fin,  containing  the  driving  shaft,  to  give 
greater  stability  and  steering  qualities 
against  wind  and  tide.  The  Diesel  engine 
is  located  below  deck,  giving  greater 
s]iaee  for  passengers  and  vehicles.  She  is 
150  ft.  long,  52  ft.  beiam  and  draws  14  ft. 


The  merging  of  the  Electric  Alloy  Steel 
(,'().,  of  Youngstown,  and  the  Atlas 
Crucible  Steel  Co.,  of  Dunkirk,  N.Y..  has 
been  agreed  to  after  a  series  of  meetings 
of  officials  and  stockholders.  A  plan  to 
effect  the  merger  has  been  decided  upon 
and  will  be  submitted  to  the  boards  of 
directors  of  the  two  companies  for 
approval  this  week. 


A  reduction  in  railway  freight  rates 
of  10  per  cent  was  announced  this  week. 
Generally,  the  rate  reduction  is  regarded 
as  a  negligilde  factor  from  either  a  cost 
or  market  standpoint.  The  assembling 
cost  of  the  materials  to  make  a  ton  of  i)ig 
iron  in  the  Mahoning  Valley  (Pa.)  will 
be  reduced  approximately  60  cents  a  ton, 
and  in  steel  from  75  cents  to  1  dol.  a  ton. 


At  the  current  rate  of  activity  the  steel 
industry  is  producing  25  per  cent  greater 
tonnage  than  it  produced  in  1912  and 
1913,  both  record  years,  according  to  the 
Pittsburgh  correspondent  of  the  Ptihlic 
Lerlyer.  The  current  rate  is  also  reported 
to  be  within  10  per  cent  of  the  record  rate 
reached  in  the  eaily  ])art  of  1920. 


The  properties  of  the  Midvale  Steel  & 
Ordnance  Co.,  llepublic  Iron  &  Steel  Co., 
and  the  Inland  Steel  Co.  will  be  merged 
as  the  rcisult  of  negotiations  over  a  period 
of  several  months,  which  were  com])leted 
recently.  All  assets  anhd  obligations  of 
the  three  companies,  with  the  single 
exception  of  Midvale's  Nicetown  armour 
|)lant,  are  to  be  assumed  by  the  Midvale 
Steel  &  Ordnance  Co.,  whose  name  will  be 
changed  ju'obably  to  the  North  Annu'ican 
Ste-el  Co.  The  combined  ingot  ca]iacity  of 
the  new  corporation  whidi  is  to  lake  over 
Midvale,  llepiibhc  and  Inland  will  be  10.\ 
per  cent  of  the  country's  total.  Tliis 
compares  with  45  per  cent  under  tlu^  con- 
trol of  the  TTnited  States  Steel  Cor])ora- 


tion  and  10  per  cent  by  the  mills  o.tli 
Bethlehem  Steel  Corporation,  incliiu 
the  Lackawanna  properties  it  has  arra^e 
to  acc|uire.  Less  than  25  per  cent  n 
country's  entire  ingot  capacity  will  bWi 
to  independent  makers. 


Kobert  E.  M.  Cowie,  vice-preside;  ( 
the  American  Railway  Express  Co.,  ii  a 
address  to  a  group  of  electiic  autoii  bil 
men  at  the  sessions  of  the  convent  i  i  ( 
the  National  Electric  Light  Assoc iiio! 
declared  the  future  of  the  motor  vi.ici 


is  so  great  that  it  is  hazardous  to  ]) 
where  it  will  stop.    It  is  taking  the 
of  transportation  by  rail  to  a  yevy 
extent,  radiating  from  the  great  come 
cial  centres  for  distances  of  from  l^t 
200  miles,  he  said.    "Perhaps  the  elptr 
vehicle  has  not  yet  been  used  to  any 
extent  for  those  distances,  but  it  is 
ing'  the  car  out   into  that  service 
reserving  for  itself  what  I  call  the  ii^h 
Our  company  recently  took  50  cars 
one   city    and   replaced    them  wit 
electrics." 

He  declared  that  for  service  in  thejitif 
the  electric  truck  was  far  betterpha 
either  the  petrol  truck  or  horse- law 
vehicles,  adding  that  he  knew  whei  iJl 
spoke  because  his  company  uses  |arg 
numbers  of  all  three  types  of  trans )rt: 
tion.  The  American  Railway  Expit 
IS  the  largest  user  of  electi-ic  tnicks 
world.  Beginning  with  one  ele(  1 
1908  the  number  was  increased  to 
1911.  One  hundred  and  twenty-thrci 
been  purchased  this  year.  There  1i 
been  a  year  since  1911  in  which 
electrics  were  not  purchased.  The 
pany  now  operates  1,194  electric  |tre< 
trucks  and  250  electric  industrial  tick; 
making  a  total  fleet  of  1.444  electii' 
largest  in  the  world. 
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American  railways  are  turning  moi 
and  more  to  the  motor  truck  i  a 
auxiliaiy,  and  it  is  interesting  ii  noi 
recent  purchases  by  scmie  of  the  bad 


The  Southern  Railway,  which  ori 
planned  -iG-in.  auto,  cars,  has  now  ( 
500,  40  ft.  6  in.  long.    The  C.  &.  O 


oali 
Ebi 


way  has  ordered  100  auto,  cars  -'{(i  tt|ou{ 
8  ft.  4  in.  high,  with  side  doors  10  f 
and  T  ft.  G!  in.  high.      The  St.  1 


UO 


Railwa.y  is  building,  in  its  own  sho 
automobile  cars ;  some  of  these  a 
coming  out.  The  CM.  &  St.  P.  Etlva 
is  considering  the  building  of  5()(auti 
car.s.  40  ft.  6  in.  long  inside.  Th.M.l 
Railway  is  planning  to  build  2,00  car 
40  ft.  6  in.  long  and  10  ft.  high  isidi 
with  staggered  side  doors  10  ft.  v^  :j5  an 
9ft.  Tin.  high.  Their  intentioiiiis  ' 
reinforce  the  cars  for  double  deckitean 
equip  them  with  rings  or  hooks  foi- Itaol 
mg  tackh\ 


In  the  merchant  marine  sjiiill 
activity  it  is  announced  that,  wh  tl 
sailing  from  New  Yoik  for  LondorM 
s.s.  Garfield  on  May  31.  the  UnitecWafi 
lines  inaugurated  a  weekly  service  Ecoii 
bined  passenger  and  freight  s  «nie 
between  the  two  pm-fs. 

It  is  also  announced  that  229  iiitfisen 
bled    1,100-h.p.    triple-expansion  aajii 
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agines  will  be  sold  at  public  auction  on 
nine  19.  Tlie  engmes  are  at  present  stored 
j  1  the  various  warehouses  of  the  Fleet 
!^  orporation,  where  they  bave  been  for  a 

)nsiderable  period.  The  weight  of  each 
'  igine  is  145,0001b.,  and  many  of  the 

arts  are  crated  and  boxed  as  shipped 
,roni  the  maker's  plants. 

,i  The  agitation  to  make  the  8-hour  day 
or  seamen  continues ;  the  men  complain 
Jiat  the  Shipping  Board  took  away  from 
I  .em  the  8-hour  day  at  sea  and  the  9-hour 
'^ly  in  harbour.  Chairman  Lasker,  of  the 
ward,  is  insisting  upon  being  granted 
hwer  to  double  the  proposed  subsidy  in 
ilirtain  cases. 


Ij  (Reuter's  Engineering  Sejivice.) 

r  To-RPUS      ChRTSTI,      TeXAS,      AS  DeEP 

Jater  Port. — Cori^us  Chiisti,  Texas,  has 
,['?eu  recommended  by  the  Chief  of  Engi- 
f^ers  of  the  Army  for  improvement  as  a 
'•ep-water  port.  The  recommendation 
I  suited  from  a  sui-vey  directed  by  Con- 
i  'ess  about  a  year  ago  to  determine 
'hether  Rockport,  Aransas  Pass  of 
fjrpus  Christi  presented  conditions  for 
*e  construction  of  a  safe  and  adequate 
iirbour,  and  if  so  to  designate  a  choice, 
iiie  legislature  of  Texas  has  appropriated 
f>oiit  2,500,000  dols.  for  the  construction 
•  sea  walls  and  other  improvements  at 
brpus  Christi,  contingent  upon  it  being 
I'signated  by  the  Federal  Government  as 
['deep-water  port.  The  War  Department 
[timates  that  the  improvements  contem- 
'ated  will  cost  the  Federal  Government 
i 000,000  dols.,  including  the  construction 
La25-ft.  channel. 


:  New  Adriatic  Ports. — The  Belgrade 
'iTespondent   of   the   Associated  Press 
legraphs  that  the  Serbian  Minister  of 
[inance  has  signed  a  contract  with  the 
[lair    Syndicate    for    a    8    per  cent 
'^>0,000.0'00  dols.  loan  at  8Gf  per  cent.  It 
understood  that  70,000.000  dols.  will 
i  ;  devoted  to  the  construction  of  ports  on 
|"e  Adriatic,  of  railway  lines  leading  to 
i'em,  and  to  the  repair  of  existing  railway 
^les. 


J  Power  from  Niagara  Falls  to  Ne^v 
pEK. — An  application  tiled  last  week 
!  th  the  Federal  Power  Commission 
1  OAvs  that  the  American  Super-Power 
r'lrporation  proposes  to  build  a  bvdro- 
!  2ctric  power  transmission  line  all  the 
i'lv  from  T,p\vistnn,  Niagara  CountA', 
pnkers,  N.Y.,  where  connection  would 
i'  ^firla  with  local  lines  supplving-  N'^w 
;  ork  City.  The  estimated  cost  of  this  line 
!  27,457,000  dols.,  the  power  corporation 
orpising  to  sunplv  not  only  the  bfi'^e  load 
fr  the  electric  companies  distributing 
!>wer  in  New  York^City,  but  also  to 
I  pply  communities  in  the  south,  central 
jul  south-eastern  parts  of  New  York 
I  'ite.  where  power*is  not  now  available, 
file  plans  were  revealed  when  the  Suner- 
i3wer  Corporation  asked  the  Federal 
jnver  CommissioTi  for  preliminary  permits 
'  develop  the  additional  water  diversion  to 
'  aiitl^nn'cprl  in  an  amendorl  treaty  with 
reat  Britain.  The  suggested  amendment 
^ould  allow   80,000   instead  of  50,000 


cubic  feet  of  water  per  second  to  be 
diverted.  The  proposed  transmission  line 
to  New  York  City  will  consist  of  four 
circuits,  each  capable  of  carrying  75,0'00 
kw.  at  220,000  volts,  three-phase  electric 
current  at  60  cycles.  These  circuits  will 
be  carried  on  two  independent  power  lines 
on  a  right  of  way  -350  ft.  wide.  It-  is 
declared  in  the  papers-  filed  that  the 
applicant  can  supply  the  base  load  for 
corporations  distributing  electric  energy 
iu  New  York  at  a  great  saving  in  the  cost 
of  power  as  well  as  meet  the  increased 
yiower  demands  in  New  York  and  the 
intermediate  towns  and  villages. 


CANADA. 

(From  Our  Own  CoRREsroNPEXT.) 

Vancouver,  British  Columbia. — In  an 
effort  to  find  deposits  of  steel  ga-ena  to 
meet  the  increased  commercial  demand 
created  by  the  growing  popularity  of  radio 
telephones,  i\ew  York  interests  have  sent 
prospecting  outfits  into  the  mineral  ranges 
of  British  Columbia. 


Victoria,  British  Columbia. — A  com- 
plete survey  of  tne  iron  ore  deposits  of 
British  Columbia  is  to  be  commenced  this 
summer.  The  Canadian  Geological  Survey 
branch  has  agreed  to  undertake  this 
important  work  in  co-operation  with  the 
provincial  department  of  mines.  The 
object  is  to  obtain  conclusive  information 
as  to  the  possibility  of  this  province  sup- 
porting a  large  capacity  iron  and  steel 
plant. 


Railway  Extension. — The  Canadian 
Pacific  Railway  has  decided  to  build  a 
spur  line  into  the  feldspar  mining  dis- 
trict, which  is  located  near  Thirteen 
Island  Lake.  The  building  of  the  new 
line  will  mean  that  a  larger  quantity  of 
feldspur  will  be  mined. 


AUSTRALIA. 

(Reuter's  Engineering  Service.) 

New  Copper-extracting  Process. — 
Remarkable  results  in  the  recovery  of 
copper  are  claimed  to  have  attended  the 
operation  in  Western  Australia  of  a 
process  for  extracting  copper  from  low- 
grade  ore.  It  is  claimed  that  the  process 
will  enable  oxidised  ore  of  a  grade  as  low 
as  2  per  cent  to  be  treated  profitably,  while 
by  treating  an  ore  of  a  recoverable  value 
of  4  per  cent  copper  under  favourable  con- 
ditions refined  metallic  copper  can  be 
produced  at  a  cost  of  not  more  than  £40 
per  ton.  A  company  styled  Copper 
Separation  Ltd.  is  in  course  of  formation 
in  Perth  to  purchase  from  the  Australian 
Minerals  Recovery  Co.  Ltd.  for  £6,000 
the  patent  relating  to  the  process.  The 
capital  is  to  be  £150,000.  It  is  proposed 
to  issue  licences  to  operate  the  patents 
to  approved  companies  or  persons.  The 
prospectus  states  that  a  plant  capable  of 
dealing  with  a  large  tonnage  can  be 
ejected  at  a  low  capital  cost. 


Railways  to  investigate  immediately  pro- 
posals to  spend  £210,000  on  new  buildings 
and  equipment,  boiler,  tender  and  steel 
truck  construction  and  repairs,  it  is  stated 
that  there  are  now  782  engines  in  opera- 
tion on  the  Victorian  system,  in  addition 
to  8,700  steel  freight  trucks  and  over  GOO 
cars  with  steel  underframes.  In  1916  the 
department  possessed  59  spare  boilers  for 
standard  locomotives,  but  now  the  number 
is  only  20,  and  the  requirements  for  main- 
tenance purposes  only  are  likely  to  exceed 
70  boilers  in  the  next  two  years.  It  is 
stated  that  even  if  the  proposed  scheme  is 
not  approA^ed  an  expediture  of  approxi- 
mately £90,000  will  be  necessary  during 
the  next  few  years  to  provide  for  an 
increased  boiler  output.  Replacements 
and  improvements  to  existing  plant,  for 
which  authority  is  asked,  will  amount  to 
£120.000.  The  Minister  has  also  referred 
to  the  Standing  Committee  proposals  for 
the  remodelling  of  Spencer  Street  Station, 
Melbourne,  the  arrival  and  departure 
depot  for  long-distance  trains,  involving 
an  expenditure  of  £343,000. 


In  connection  with  the  loan  recently 
raised  in  London  by  the  city  of 
Wellington,  the  Mayor  has  stated  that  a 
sum  of  £519,000  is  to  be  spent  on  tram- 
v>  ay  improvement  in  the  metropolis. 


New  Railway  Stock. — With  reference 
to  the  request  made  to  the  Railways 
Standing  Committee  by  the  Minister  for 


FRANCE. 

(From  Our  Own  Correspondent.) 

Despite  the  shortage  of  credits,  tiio 
reconstruction  of  the  devastated  regions, 
Avhich  is  affording  an  outlet  in  some 
measure  for  trade,  continues.  Every  few 
weeks  news  conies  of  another  engineering 
works  starting  output  again.  According 
to  an  official  report,  4,863  out  of  a  pre-war 
total  of  7,384  factjries  in  the  Nord  depart- 
ment have  been  wholly  or  partially 
restored.  The  labour  eniploj"ed  to-day 
on  other  work  than  reconstruction  is  58 
per  cent  of  the  pre-war  figure — 48,000 
men.  Production  is  53  per  cent  of  the 
1914  standard.  The  progress  iu  electric 
power  concerns  has  been  striking,  the 
number  in  function  being  41  out  of  a 
possible  total  of  43.  So,  too,  the  recon- 
struction of  gasworks — 45  out  of  58,  the 
shortase  having  been  made  up  fastest  in 
the  Lille  and  the  Valenciennes  areas.  In 
the  Ardennes,  where  metallurgy  is  the  pre- 
dominant industry,  there  were  once  775 
factories.  As  many  as  742  are  partly 
working",  and  221  are  completely  restored. 
In  the  latter  the  labour  employed  numbers 
nearly  6,000  and  in  the  former  19,500. 
Eight  electric  power  stations  already  built 
employ  600  men  m  comparison  with  a 
total  of  567  employed  in  the  department 
in  1914.  The  greater  size  of  new  plant 
is  evinced  by  the  fact  that  before  the  war 
the  installations  numbered  35. 

The  programme  of  work  appi'oved  at  the 
close  of  1921,  the  general  report  of  the 
CentralBnyina'Comptoirreads,  reuresented 
Fc. 6,8] 6.740.024.  A  year  before  the  figure 
was  Fc. 5. 865, 018,000,  showing  that  the 
work  au^roved  m  1921  represented 
Fc. 1,215, 721, 000.  The  orders  placed  in 
J921  were  valued  at  Fc.l  .208,800", 000,  and 
those  paid  for  absorbed  Fc.1,782,500,000. 
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As  the  "sinistres  "  ceased  placiug  orders 
privately  at  the  end  of  1920,  except  iu  a 
few  cases  governed  by  Annexe  IV.  of  the 
Peace  Treaty,  the  above  orders  represent 
very  jiearly  the  amount  of  reconstruction 
done  in  the  liberated  regions  last  year. 
That  the  comptoir  looked  after  its  clients 
interested  is  indicated  by  the  fact  that  it 
succeeded  in  reducing  contract  prices 
aggregating  rc.4.'i(J,UUl),(]U0,  which  were 
given  for  inspection  to  its  technical  staff, 
by  Fc.l4,500,'000.  Not  all  the  provisions 
of  the  liberated  regions  were  of  an  engi- 
neering character,  but  still  an  impoi-tant 
percentage  were.  Apart  from  wool  and 
cotton  recjuired,  orders  placed  abroad 
m  1921 — the  total.  I  repeat,  was 
l^'c.5,940,00n,00n,000  —  represented 
Fc.eOO, 000,000. 

Standard  pig  iron,  which  is  current  at 
Fc.215  to  Fc.220  per  metric  ton,  may 
possibly  rise  iu  the  course  of  the  next 
month.  The  rise  m  German  prices  should 
have  an  indirect  effect.  It  will  be  recalled 
that  in  Germany  it  is  now  Mk.6,136 
instead  of  Mk.5,800 — approximately 
Fc.245  instead  of  Fc.232.  English  hema- 
tite continues  to  make  its  nppcaiance  in 
the  coastal  districts  and  to  scl  the  ( ifective 
price  charged  by  the  French  makers.  The 
legal  life  of  the  Hematite  Conijitoir  is 
drawing  to  an  end,  and  negotiations  foi' 
its  renewal  are  in  progress.  Export  prices 
(f.o.b.  Antwerp)  of  half-tinished  products 
are  approximately  the  same  as  the  home 
prices  ex  works.  The  latter  vary  con- 
siderably according  to  the  district  and  the 
tnill.  Orders  have  been  accepted  at 
Fc.410,  whilst  others  have  been  to  the 
tune  of  Fc.450.  About  Fc.430  may  be 
taken  as  ine  average. 

Conditions  in  tne  mechanical  engineer- 
mg  trades,  while  showing  signs  of  improv- 
ing, leave  much  to  be  desired.  The  revival 
is  least  apparent  in  connection  with  rail- 
way material.  The  home  railways  persist 
in  pdacing  only  small  orders  of  replace- 
ment and  decline  to  consider  any  general 
and  wholesome  reorganisation.  The 
relatively  high  value  of  the  franc  is  check- 
ing business  in  Central  Europe.  In  other 
lines  ■  things  are  more  hopeful.  The 
German  competition  in  regard  to  machine 
tools  is  slacker,  whereas  small  orders  for 
these  and  for  heavy  machinery  of  every 
description  come  from  the  devastated 
regions  as  the  newult  of  the  seasonal 
improvement  in  building. 

(jennan  orders  for  steel  are  less  than 
a  month  ago.  This  is  compensated  by  a 
better  trading  outlook  in  other  foreign 
])arts.  In  the  first  quarter  of  the  year 
three  times  more  bars  left  the  country 
than  entered  it.  Rut  the  contrary  was 
recorded  in  the  case  of  sheets  and  plates. 
Prices  are  becoming  steadier,  the  manu- 
facturei's  maintaining  their  quotations 
and  exploiting  tne  slowly  increasing 
demand  for  goods  to  restart  the  working 
of  idle  plant  and  so  to  reduce  the  propor- 
tion of  running  costs  on  each  or^icle.  The 
important  steel  mills  of  Micheville, 
which  have  not  worked  since  war  was 
declared,  steamed  up  last  week  for  the 
first  time.  Plates  thicker  than  2  mm. 
supplied  by  the  Comptoir  des  Tobes  are 
the  cheapest  on  the  market.  Thinner 
dimensi(>ns   from    l?elt;iuin   n"(1  I'.iigland 


are  si  ill  favoiu'ed  on  account  of  their  price. 
The  "  Centre,"  taken  as  a  whole,  is 
obtaining  business  m  special  steels,  but 
the  prospects  of  common  steel  nianufac- 
tuies  there  are  no  brighter.  It  is  part  of 
the  country's  industrial  and  political 
policy  to  have  a  metallurgical  centre  far 
from  the  Eastern  frontier,  that  is  to'  say, 
in  practice,  in  the  Upper  Loire  district. 
Owing  to  its  distance  from  the  good  coal- 
producing  areas  and  in  the  conse(|ueiit 
high  cost  of  fuel,  and,  on  the  otlier  hand, 
to  the  poor  quality  of  local  produce,  the 
scheme  appears  doomed  to  non-fiiiition. 
As  far  as  one  can  foretell,  pig  iron  and 
l>illet  production  will  be  entirely  an 
occupation  of  Meurthe-et-Moselle  and  the 
lecovered  province  of  Lorraine  before 
another  10  years  are  past.  If  it  is  the  will 
of  the  Government,  jjlant  required  for  pig- 
iron  production  may  exist  in  the  "  Cen- 
ire."  but  it  will  be  kept  working  only  by 
means  of  official  subsidies.  The  "  Centre" 
jnomises,  on  the  other  hand,  to  become  a 
sjiecialised  producer  of  1  vi  es.  ;ixles,  boilers, 
small  tools  and  Siemens-Mai  tin  steel. 


GERMANY. 

(REtJTER's  Engineering  Service.) 

Port  of  Hamburg  Extensions. — As  a 
result  of  the  growing  activity  of  the  port 
of  Hamburg  it  is  proposed  to  carry  out 
iin]no\cineiits  and  exleiisions  of  the  port 
which  will  necessitate  an  expenditure  of 
Mk. 138, 000,000. 

Increased  Prices  for  Raw  Iron  in 
Germany. — The  raw  iron  committee  of  the 
Iron  Industry  Union  has  fixed  increased 
maximum  inland  prices  for  raw  iron  as 
from  June  1 . 

Marks  per  ton. 

Price  as 
New  price.  from 
Mav  1. 

Hematite    6.724  6',43.t 

Iron  for  steel  making  (Cu-arme.s 

Stahleisen)    6,300  6,000 

Foundry  pig  iron  I   6,206  5,870 

Foundry  pig  iron  III   6,1.36  5,800 

Foundry    pig     iron  Luxemburg 

quility    5,708  5,3?5 

Siegerland  iron  for  steel  making  6.300  6,000 
Spiegeleisen  8  to  10  per  cent  mn.  7,137  6.825 
Ferro-manganes?  80  per  cent  ...  15.415  14.860 
Ferro-mTiiganese  50  ner  cent  ....  14.440  13.735 

Ferro-s^licium  10  per' cent    8.100  7.7.50 

Mai  lea  tile  pig   iron    6,695  6,.395 


SWEDEN. 

(Reuter's  Engineering  Service.) 

Xew  Ironworks  Company. — Stock- 
holms  Enskilda  Bank,  together  with  other 
hanks,  among  them  being  Svensku 
llandelsbanken,  has  formed  a  company 
named  Puijus  Jaernverks  Aktiebolagei 
for  the  puipose  of  producing  and  selling 
iron,  electro-chemical  produc;ts,  etc.  Th(^ 
btiard  has  its  seat  at  Stockholm,  and  th(^ 
share  capital  is  fixed  at  Kr.  1.200,000 
minimum  and  Kr. 3, 600,000  maximum. 

Iron  Industry:  Exports  and  Imports. 
— The  following  table  shows  the  imports 
and  exports  of  iron  and  sleel  during  April, 
1922,  and  tlie  first  four  months  of  1922  :  — 

.1  n.  lo        .ran.  tn 

Imports  .  13.219  9.755  32  152  i'i/.m 
Fxnoris  I.!, 7,!?ii      i:',?.  7  10,1 


CZECHOSLOVAKIA. 

(Reuter's  Engineering  Service 
End  of  Engineeking  Strike. — I 
conference  of  the  engineering  worke 
delegates  has  approved  by  23.810  votes 
7,256  the  plan  for  a  provisional  redurt 
of  wages  of  8  to  10  per  cent  until  the  ■ 
elusion  of  a  new  collective  contract.  '1 
Syndical  Executive  Committee  has  <ii';ii 
orders  for  the  resumption  of  work  ii 
efune  (). 


JAPAN. 

(Reuteh's  Engineering  Service.  )j 

Mining  Products. — The  total  outpu 
metals    during    the    month    of  Maiji, 
according  to  the  returns  of  the  Dej 
ment  of  Agriculture  and  Commerce, 
as  follows  :  — 


March. 

Copper    7,478,163  kin. 

Iron    3.252  tons 

Coal    3,211,734  ,, 

Petroleum    141,264  koku 


First  3  moi.'t 

1922. 
20,083,623  1  i 
8,119  tc 
6,155,971 
408.582  k. 


Compared  with  the  returns  for  the  r- 
responding  period  of  the  preceding  ur 
these  figures  shoAv  an  increase  of  0'5  er 
cent  in  coal,  7'1  per  cent  in  copper,  *"6 
])er  cent  in  iron,  and  12'7  per  centjiii 
[)etroleum . 


THE  RESUMPTION  OF  WO 

(From  a  Special  Correspondent. 

T'liE  uneconomic  methods  of  settling 
putes,  namely,  strikes  and  lock-outs, 
prevail,  and  unions  build  up  what  iev 
finite  openly  call  "  fighting  funds  ' 
help  them  through  these  recurring  pei 
of  industrial  chaos,  when  trade  is  lost 
the  worker  is  often  so  badly  hit  finan(  i 
that  even  at  the  enhanced  wages  he 
gt  it  is  years  before  he  balances 
Now  that  sanity  has  returned  to  the 
yard  workers  and  apparently  to  o 
members  of  the  engineering  indust 
we  may  confidently  hope  that  trad 
general,  and  shijibuilding'-  in  partici|»:, 
will  see  a  great  improvement. 

I  had  the  g'ood  fortune  to  be  one 
party  going  down  the  Clyde  the  day  i 
the  yards  were  opened  last  week.  It 
very  gTatifying  to  hear  the  rivetters  at  t|sii' 
work  after  so  many  weeks'  silence 
of  the  vessels  under  construction  a;> 
to  have  been  left  to  take  care  of  1I 
selves,  but  no  real  harm  has  been  c 
the  removal  of  a  few  plates  here  and  t 
being  all  that  is  necessary.    In  conv 
lion  with  some  of  the  men  it  would  a 
that  many  were  loth  to  'leave  their 
at  the  call  of  the  officials,  and  the\ 
wouderin<jr  now  why  they  did  so. 

All  strikes  affect  the  worker,  and 
times  the  lesson  is  a  particularly  hard 
Put  the  curious  feature  of  the  whole  t 
is  that  the  impression  is  anpaiently 
or  is  soon  forgotten.    Only  a  sliorl 
elapses  before  another  one  occurs, 
worker  doe  snot   at  •[iresent  reali-ei 
futility  of  the  strike  weapon,  and  p 
panda  is  neeessarv  to  bring  home  i'^ 
the  fact  that  it  is  an  uneconomical 
unsound  policy  to  adopt.    It  is  iwh 
fortunate  that    IcQislation   has  not 
been  passed  to  make  strikes  and  lock 
impossible, 
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Steam  Turbine  Pedestals. 


Bv  M.  CORONEL. 


I  Ali,  Kights  Reserved.] 


I,  Turbine  pedestals  or  hearing  housings 
Ire  invariably  made  of  cast  iron.  They 
jllre  eithei'  made  part  of  tbe  steam  or 
'rshaiist  casing  or  as  independent  castings 
;8sting  on  the  common  baseplate.  The 
i  ise  of  the  pedestals  in  the  latter  case  is 
■  jsually  equal  to  tbe  rise  of  the  casing 
;  eet,  as  the  bedplate  facings  are  kept  on 
^ne  level.  The  former  type  of  pedestal  is 
!' sually  adopted  for  small  turbines,  the 
"itter  type  for  the  larger  sized.  Steam 
urbines  of  the  horizontal  type  have 
i  sually  two  journal  bearings  only,  besides 
he  small  governor  end  bearing  and  the 
hrust  block,  namely,  one  for  the  steam 
i^nd  and  one  for  the  exhaust  end. 
I'  The  steam  end  pedestal  (see  Figs.  1  and 
contains,  by  the  Curtis-Rateau  type 
I  urbines,  the  steam  end  journal  bearing, 
',he  emergency  governor,  the  worm  drive 
I  or  governor,  the  governor  support  and 
;,iie  thrust  block.  Attached  to  the  same 
fje,  further,  the  emergency  governor 
j-ear,  the  main  oil  pump  support  and  the 
i^achonieter  bracket.  The  '  steam  end 
pedestal,   if    independent,    is  generally 


Fig.  3.  In  a  similar  way  the  feet  of  the 
exhaust  casing  are  rigidly  bolted  down, 
those  of  the  steam  end  allowed  to  side  (see 


time  the  governor  column,  also  contain- 
ing an  inspection  door  to  view  the  worm 
drive    and    emergencv    governor.  The 


Fia.  1.— Steam  Eud  Pedestal. 


chapter  on  "Steam  Turbine  Casings"). 
The  steam  end  pedestal  shown  in  Fig.  1  is 
designed  to  hold  bearings.  Figs.  2  and  3 
(see  under  bearings).      It  contains  the 


^   _     Exhaust  End  aud  Coupling  Pedestal 

j  iolted  to  the  bottom  half  of  the  steam 
asing.    The  bearing  caps  and  base  are 


1  ained  together  with  cap  bolts  or  studs  at 
?be  horizontal  centre  line  and  are  spigoted 
iogether,  as  shown  in  Fig.  2,  3  and  5. 
<'he  exhaust  end  pedestal,  if  independent, 
bolted  down  rigid  with  the  baseplate, 
i  nd  is  secured  in  position  by  dowel  pins 
;  nd  base  studs. 

The  steam  end  pedestal,  however,  is 
[  llowed  to  expand,  along  with  the  steam 
!  nd  casing,  due  to  the  expansion  of  the 
•material  through  the  heat.    It  is  there- 
,  ore  not  solidly  bolted  down  on  to  the 
f.iaseplate,  but   secured    by  collar  studs 
^rhich   prevent  any   vertical  movement, 
i  'lit  at  the  same  time  allows  the  pedestal  to 
lide    along    the    bedplate,    guided  by 
i^eys,  inserted  in   a  groove   in  the  bed- 
plate and  pedestal  base  (see  Figs.  1  and  3. 
I'ont  elevations).    The  collar  bolt  or  stud 
akes  nsuallv  the  form  as  indicated  in 


thrust  bearing  housing  made  in  one  piece 
at  one  end,  and  has  a  cap  over  the  main 
bearing,  and  another  cap  over  the 
governor  drive,  containing  at  the  same 


outer  ends  of  the  pedestals  suirounding 
■the  bearings  have  oil  baffles  or  oil 
scrapers,  details  of  which  are  given  in 
Fig.  6.  The  oil  supply  to  the  bearings  is 
brought  in  at  the  side  of  the  pedestal  and 
in  the  bottom  of  the  bearing,  from  which 
it  flows  out  of  the  sides  and  collects  in 
the  pedestal  base;  from  there  it  is 
collected  on  the  opposite  side  to  the  oil 
inlet  and  then  conveyed  to  the  oil 
reservoir.  Any  oil  passing  beyond  the 
first  oil  baffle  is  stopped  by  a  second 
baffle  and  is  collected  at  the  base  of  the 
steam  end  pedestal  bracket  bolted  to  the 
steam  casing.  The  adjustment  of  the 
bearings  is  gi^^en  in  chapter  on  bearings. 

Fig.  2  represents  a  similar  type  of  bear- 
ing as  Fig.  1  but  for  the  exhaust  side. 
In  this  case  the  bearing  is  part  of  the 
exhaust  casing,  and  its  base  is  part  of  the 
exhaust  casing  feet,  where  they  rest  and 
bolt  down  on  to  the  bedplate.  The 
pedestal  casting  itself  consists  of  three 
essential  parts,  viz.,  the  exhaust  end 
pedestal  of  the  turbine,  the  flexible 
coupling  housing  and  the  coupling  end 
pedestal  of  the  driven  machine,  be  it  a 
generator,  blower  or  reducing  gear. 
Below  the  horizontal  centre  line  it  is  one 
casting;  the  caps  or  top  parts  are,  how- 


Fio.  3.— Steam  End  Pedestal 
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ever,  three  separate  castings  for  eacti  of 
the  above-named  parts.  The  design,  as 
shown  in  Fig.  2,  is  intended  to  hold  the 
bearings,  as  shown  in  Figs.  2  and  3  (see 
under  journal  bearings),  and  is  part  of  the 
exhaust  casing.  Fig.  5  (see  under  steam 
turbine  casings).  The  oil  is  pumped  in 
at  the  front  of  the  exhaust  bearing 
housing  and  at  the  side  of  the  generator 
pedestal,  both  entering  the  bearing  at  the 
bottom.  The  oil  leaves  the  bearings  at 
the  sides  and  is  collected  in  the  base,  and 
is  from  thei'e  conveyed  through  the  side  to 
the  oil  reservoir.  The  housings  shown  in 
Figs.  1  and  2  was  originally  arranged 
for  water-cooled  bearings  (see  Fig.  2, 
iournal  bearing  section),  but  this  has 
been  abandoned  for  a  more  comnlete  and 
fuller  oil-cooled  supply.  Oil  baffles 
prevent  also  here  the  oil  running  out  at 
each  end  of  the  bearings  alons"  the  shaft 
into  the  turbine  casing,  coupling  casing 
and  generator.  This  pedestal,  as  stated 
above,  is  rigidly  bolted  down  as  part  of 
the  exhaust  casing  on  to  the  baseplate 
The  pedestal  caps  are  held  down  by  cap 
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Fio.  .5.  —  Kxhaust  Ei  d  ami  C<  upling  PefUst  i 


sions,  one  containing  tin 
governor    and    oil  pump 


worm  drive, 
support  and 

governor  end  pedestal.  The  second 
extension  is  in  the  form  of  an  end  cover, 
and  contaijis  the  emergency  governor  (see 
under  governoi-  section).    The  steam  end 


studs.      The  caps   are  spigoted 
lower  part  of  the  pedestal. 

Steam  end  pedestal,  Fig.  3,  contains 
essentially  the  steam  end  bearing,  Fig.  1, 
and  the  thrust  block.  Fig.  2  or  6,  of  the 
sections  on  journal  and  thrust  bearings 
respectively.    It  has  two  further  exten- 


FlQ.  4.— Coupling  PLde.tal 
to  the 


pedestal  is  bolted  to  the  steam  casing 
bottom  half  and  is  sliding  on  whilst  con- 
nected to  the  baseplate,  as  mentioned 
before  under  Fig.  1.  The  cap  is  joined 
to  the  base  at  the  horizontal  centre  line 
and  spigoted  to  same.  The  connecting 
studs  are  contained  in  an  external  flangt' 


Proi'ortioxs'  of  Pehestais. — Fig. 
(All  dimensions  in  mm.) 


Output 
'   in  Kvv. 

Size  of 
Bearing. 

A 

B 

C 

d; 

E 

F 

G 

H 

I 

K  L 

M 

N 

0 

P 

Q 

R 

500 

120  X  340 

650 

640!. 

4.50 

350 

210 

150 

310 

220 

150 

260  i  130 

450 

260 

175 

160 

16 

55 

1500 

140  X  260 

650 

640 

450 

270.: 

210 

165 

265 

170 

183 

315  1  155 

480 

330 

205 

200 

20 

60 

1000 

160  X  330 

715 

•i  710 

450. 

340 

1210 

160 

305 

215 

183 

315  1  155 

480 

290 

205 

200 

25 

601 

1500 

180  X  500 

980 

900 

4.50 

520 

310 

180 

460 

325 

220 

380  1  170 

500 

330 

225 

240 

25 

70 

2000 

200  X  400 

850.; 

850; 

600 

410 

310 

180 

380 

260 

240 

420  1  180 

500 

350 

240 

270 

30 

80 

5000 

250  X  625 

1230 
■  a 

lOOOi 

750 

.  640 

350 

220 

580 

410 

305 

520  220 

600 

400 

260 

330 

30 

80 

1'roi'ohtions  of  Pedestals. — Fig.  2. 
(All  dimensions  in  mm.) 


Output 
in  Kw. 

500 

Size  of 
Hearing. 
No.  1. 

A 

B 

C 

D 

E 

F 

0 

H 

I 

K 

L 

M 

N 

0 

P 

Q 

R 

S 

T 

Size  of 
Bearintr. 
>'o.  ■>. 

120  X  340 

1100 

640 

450 

310 

500 

450 

760 

590 

600 

183 
215 
238 

315 

170 

450 

295 

235 

130 

16 

85 

183 

260 

120  X  380 

1500 

140  X  330 

1230 

710 

450 

340 

515 

450 

805 

380 

185 

480 

305 

365 

165 

20 

lor 

215 

305 

140  X  480 

1000 

160  X  330 

1175 

900 

450 

345 

495 

400 

780 

590 

390 

195 

685 

315 

39( 

1.50 

25 

123 

238 

32  ■ 

180  X  360 

li)00 
2000 

180  X  500 

1350 

1000 

450 

525 

675 

620 

790 

700 

250 

410 

210 

7.50 

330 

40 

175 

25 

150 

2511 

380 

200  X  580 

200  X  400 

1250 

1100 

600 

415 

580 

500 

825 

600 

270 

450 

215 

850 

350 

490 

185 

30 

180 

270 

420 

250  X  500 

5000 

250  X  625 

1480 

1225 

7.50 

750 

950 

800 

850 

800 

290 

5.50 

230 

910 

380 

62'1 

225 

30 

195 

290 

520 

250  X  700 

extending  along  the  whole  length  of  t 
pedestal;  note  the  chipping  strips  sho^'j 
there  to  provide  a  smooth  external  appe 
ance  and  minimise  labour.    The  end  coM' 
is  in  one  piece,  the  other  ])arts  split  at  t 
horizontal  centre  line. 

The  governor  support  casting  has  apl; 
joint  without  spigot,  and  is  located 
two  dowel  pegs.    The  oil  for  the  govercr 
bearing,  thrust   and  journal  bearing 
brought  in  at  the  bottom  of  the  castin 
as  shown  in  Fig.  3,  and  the  oil  is  allow! 
t.)  flow  out  at  the  .sides  of  the  bearin 
and  to  collect  either  in  the  base  of  t 
journal  pedestal,  and  thence  to  be  led 
the  oil  reservoir,  or  in  the  case  of  the  b( 
plate    serving   as    such    a  reservoii 
allowed  to  drain  directly  through  pij 
into  the  base  (see  Fig.  5.  front  end  vieT 
The  oil  running  from  the  governor  e 
beaiing  is  stowed    up  in  the  goveri 
support  extension  by  a  cross  rib  wlii 
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oil.  SCRAPER 


Figs.  6  and  7. 


i 

forms  an  oil  well  for  the  worm  drive  o 
governor  and  oil  pump.  This  oil  le  J 
allows  the  worm  and  worm  Avheel  to  1 1 
constantly  in  oil,  as  the  space  between  t  8 
rib  and  the  nut  above  is  exceedin;? 
small.  The  oil  eventually  overruns  e 
rib  and  is  carried  away,  along  with  e 
other  oil,  to  the  re.servoir.  On  • 
turbine  end  of  the  housing  a  series  of  1 
baffles  or  scrapers  prevent  the  oil  ruunij 
along  the  shaft ;  a  detail  of  the.se  is  gi-'jn 
in  Fig.  7.  The  extension  comprising  j-C 
governor  support  and  oil  pump  exteusin 
fontains  bearing?  for  su]iporting  gover»r 
spindle  and  oil  pump  drive  (>xtension  tf 
the  .same,  for  particulars  of  which 
liowever,  sections  on  governors  and  oili  jf. 
The  governor  end  cover  has  a  provisia 
for  holding  the  tlniist  wear  indicator, (8 
shown  in  Figs.  4  and  5  of  section  ;II 
thrust  bearings.  Lifting  eye  bolts 
])rovisions  for  inserting  thermonuW 
pockets  are  also  provided  in  the  caps,  ■ 
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Figs.  4  and  5  show  coupling  bearing 
pedestals  for  bearings  similar  to  those 
designed  for  pedestal,  Fig.  3.  Fig.  4 
shows  an  independent  pedestal.  Fig.  5 
shows  a  similar  one,  but  the  exhaust  end 
hearing  housing  is  one  part  with  the 
exhaust  casing,  tlie  eou]iling  housing  and 
blower  pedestal  being  joined  on  to  same 
with  a  flange  and  a  series  of  bolts.  In 
Fig.  4  the  cap  and  the  base  are  each  made 
as  one  casting;  in  Fig.  5  there  is  a  joint, 


as  mentioned  above  just  beyond  the  first 
bearing.  The  oil  is  led  in  and  carried 
awav  in  a  similar  manner,  as  described 
for  Fig.  3. 

As  can  be  seen,  tbe  coupling,  flexible  or 
otherwise,  connecting  the  turbine  and  the 
driven  shaft  together,  is  mounted  betwee}i 
the  two  bearings.  In  this  construction 
the  cou])ling  is  lubricated  by  the  overflo-\v 
from  tlie  bearings,  whereas  in  the  case  of 
coupling.   Fig.    2,  it  receives    an  inde- 

Pkopohtions  of  Pedestals. — Fig.  3. 
(All  dimensions  in  inches). 


pendent  oil  supply  led  through  the 
coupling  .cover,  but  not  shown  in 
this  Fig. 

Proportions  of  Pedestals. 

Below  we  give  proportions  for  some  of 
the  pedestals  described  above.  They 
serve  as  a  guide,  but  to  a  large  extent 
the  construction  of  the  machine  and  other 
(  iicumstances  will  determine  several  of 
the  dimensions  given  below. 


OlltDllt 

in  Kw. 

Size  of 
Bearing. 

A 

B 

C 

D 

E 

P 

G' 

H 

I 

K 

L 

M 

0 

P 

Q 

K 

T  r 

v 

Vv 

X 

Z 

A' 

B' 

C 

■ 

D' 

E' 

F' 

1000 

4J  X  12 

17 

30 

18 

6 

4 

4 

12 

8i 

a 

9 

81 

4 

9};  8| 

7 

12 

m 

'>l 

11 

5 

7J 

13 

4 

15 

9 

^ 

i 

2 

1500 

5J  X  12 

17 

30  18 

6 

4 

4 

12 

lli 

8i 

a 

9 

8i 

4 

10 

9  J 

7 

12 

Hi 

H 

11  ■ 

'5 

7i 

13 

1-2 



4 

15 

9 

2 

i 

i 

2 

2000 

6    X  12 

17 

30  J 

18 

4 

4» 

12 

m 

8i 

H 

9 

81 

4J 

10  J 

10 

7 

12 

Ui 

H 

11 

5 

13 

11 

4 

15^ 

9 

2 

i 

I 

2 

3000 

61  X  12 

18 

30 

18 

6 

a 

4? 

~13i 

iij 

8i 

'6 

9 

8i 

a 

11 

10  i 

2K7{ 

12i 

16 

>  7  i'» 

12 

5 

14 

516  1  9i 

2i 

1 

i 

2i 

5000 

7    X  14 

2.) 

32  i  18 

7 

6i 

5i 

15 

131 

9J 

6 

»10f 

10 

Jo 

fllj 

lU 

8 

14 

18- 

8 

13 

m  '  1.5 

2  \ 

4 

17 

H 

2i 

1 

5 

3 

7500 

8    X  If! 

22 

35     34  '  8 

7i,' 

6C 

17 

14 

7il 

'10 

lU 

5i 

■ 

13i 

12i 

9 

15 

20 

9i 

15' 

9.;     16J  2j 

L6jil9J 

104 

2i: 

i 

3J 

PliopoiiTioNs  OF  Pedestals. — Figs.  4  and  5. 
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MARINE  DIESEL  ENGINES. 

At  a.  recent  meetinji  of  the  Diesel  Engine 
Users'  Association  (19,  C'adogan  Gardens, 
S.W.3),  Mr.  H.  F.  P.  Purday,  B.Sc, 
A.C.G.I.,  A.M.I.Mech.E.,  read  a  paper  on 
"Manne  Diesel  Engines."  In  referring 
to  the  main  points  of  difference  in  the 
design  of  marine  Diesel  engines  as 
compared  with  land  engines,  he  pointed 
out  the  fact  that  the  hull  of  the  ship  being 
subject  to  more  or  less  violent  motion  did 
not  form  the  rigid  foundation  which  was 
provided  in  the  case  of  the  land  engine. 
It  was  therefore  necessary  to  provide  for 
(■onsiderable  rigidity  in  the  engine  frame 
or  in  the  seating  in  order  to  avert  troubles 
due  to  the  main  bearings  getting  out  of 
alignment.  Crankshafts  considerably 
stronger  than  tho,se  used  in  land  practice 
must  also  be  provided.  To  provide  for 
ability  to  start  up  from  any  crank  position 
it  was  also  necessary  to  use  engines 
having  a  certain  minimum  number  of 
cylinders — namely,  at  least  six  for  the 
four-stroke  engines  and  four  for  the  two- 
'  stroke  engines-. 

The  marinei  Diesel  engine  had  the 
advantage  of  unlimited  cooling  water 
being  available,  and  with  the  temperaturo 
kept  within  reasonable  limits  there  was 
practically  no  deposit.  This  was  a  gTeat 
advantage  in  reducing  the  risk  of  piston 
seizure,  cracked  covers  and  cracked 
pistons,  etc.  All  marine  Diesel  engines 
were  also  fitted  with  crossheads  and  guides 
■which  practically  eliminated  the  trouble 
of  piston  seizure. 

After  refeiTing  to  the  principal  types  of 
marine  Diei.sel  engines,  the  author  dealt 


with  the  subject  of  the  foiir-stroke-  and 
two-stroke  engine,  and  refened  to  opposed 
piston  two-stroke  engines  using  solid 
injection  and  air  injection  of  fuel.  The 
iStill  eng'inei  was  mentioned  as  being  in  a 
class  by  itself.  There  was  considerable 
controversy  on  the  subject  of  heat  stresses, 
and  there  could  be  no  question  but  that 
the  provision  of  relatively  small  two- 
stroke  cylinders  to  perfonii  the  same  work 
as  relatively  large  fonr-stroke  cylinders 
did  entail  some  thermal  problems  of  an 
important  character. 

In  dealing  with  fuel  injection  systems 
the  author  stated  that  so  far  the  best  fuel 
consumption  with  the  solid  injection 
system  seemed  to  be  aissociated  with  high 
maximum  pressures,  which  were  penalised 
by  the  registration  societies.  When  the 
maximum  pressure  was  limited  to  5001b. 
per  square  inch  the  fuel  consumption  was 
usually  sliaht^y  hig'her  than  with  the  air- 
blast  system. 

The  permissible  mean  pressure  for  two- 
stroke  engines  depended  largely  on  the 
efficiencv  of  the  scaA-enge  process. 

The  piston  speeds  of  two-stroke  engines 
were  generallv  between  about  500  ft.  and 
700  ft.  per  minute.  Comparatively  low 
piston  speeds  had  been  adopted  on  account 
of  the  desirability  of  making  use  of  low 
scavenge  pressure  in  order  tO'  secure  a 
good  mechanical  efficiencv  and  to  keep  the 
revolutions  low  on  account  of  the  propeller 
efficiency.  Two-stroke  engines,  however, 
were  not  necessarily  restricted  to  low 
piston  .speeds. 

The  author  discussed  the  thermal  diffi- 
culties of  large  Diesel  engines,  and 
pointed   out   that   the   trend   of  modern 


design  seemed  to  be  to  eliminate  exten- 
sive temperatui-e  stresses  by  dividing  the 
castings  into  smaller  pieces  having  con- 
siderable freedom  from  expansion.  He 
favoured  the  practice  of  providing  concave 
crowns  to  pistons,  as  the  further  the 
centre  of  the  crown  was  away  from  the  fuel 
valve  the  less  heat  it  would  presumably 
receive. 

The  author  took  the  view  that  the  Diesel 
engine  must  be  seriously  considered  in  the 
near  future  for  propelling  large  engines 
requiring  something  like  16,000  s.h.p.  per 
shaft. 

In  the  discussion,  that  followed  the  view 
M  as  expressed  that  further  development  of 
the  marine  Diesel  engine  was  likely  to 
follow  along  the  lines  of  the  double-acting 
two-stroke  engine.  Further  interesting 
information  was  given  concerning  the 
cylinder  constniction  of  the  "Still'" 
engine.  Reference  was  made  to  the 
greater  use  of  the  larger  sizes  of  engine  for 
land  use  on  the  Continent  and  in  other 
countries  abroad.  This  was  possibly  due 
to  some  extent  to  the  fact  that  this 
country^  was  a  coal-producing  countiy. 
Stress  was  laid  on  the  importance  of  reduc- 
ing as  far  as  possible  the  cost  of  manufac- 
ture, and  a  point  was  made  that  the  pre- 
sent high  cost  of  the  larger  units  for  land 
use  was  due  to  tlie  comparatively  small 
demand  uj)  to  date. 


Mr.  Thomas  W.  How,  M.I.Mech.E.,  F.C.I.S., 
.after  25  years'  service  as  managing  director  and 
secretary  of  the  Empire  Roller  Bearings  Co.  Ltd., 
is  shortly  resigning  that,  position  in  order  to  resume 
his  general  practice  as  a  consulting  engineer  and 
as  an  expert  in  roller  and  ball  bearings  at  13, 
Victoria  Street,  We.stminster,  S.W.I. 


22 


THE  RAILWAY  ACT,  1921. 

The  post-war  legislative  effort  in  connec- 
tion with  railways  culminated  in  tlie  Act 
of  1921.  By  that  Act,  we  believed,  so 
far  as  we  could  see,  that  avc  had  provided 
for  the  reconstitution  of  oui'  railway 
system  on  a  modern  basis,  and  for 
facilities  which  eminent  engineers  of 
every  class  had  desired.  We  believed 
that  many  economies  would  result,  and 
that  we  had  secured  a  reasonable  hope  of 
the  financial  stability  of  our  railway 
system,  said  the  Rt.  Hon.  Sir  Eric  C. 
Geddes,  in  the  course  of  the  Grisfav 
Canet  lecture,  which  he  delivered  before 
the  Jixnior  Institution  of  Engineers. 

Electrification,  prudently  and  carefully 
carried  out,  holds  out  great  possibilities. 
Improvement  in  rolling  stock,  elimination 
of  dual  fitting,  .standardisation  of  loco- 
motives, wagons  and  parts,  machinery 
aad  plant  are  all  directions  in  which 
savings  can  be  made,  and  it  is  there  that 
the  members  of  this  institution  will  be 
more  particularly  interested. 

In  round  figures,  the  expenditure  on  the 
maintenance  and  renewal  of  way  and 
works  on  the  principal  railways  which 
will  be  affected  by  the  grouping  system 
amounted  in  1913  to  about  £10,500,000. 
In  1921  it  amounted  to  over  £30,000,000. 

On  docks,  harbours  and  canals  main- 
tenance was  £750,000  in  1913,  and  in  1921 
over  £2,000,000.  So  that  we  have 
something  between  £30,000,000  and 
£35,000,000  to  consider  under  the  head- 
ing of  maintenance  of  way  and  works, 
and  harbours,  docks  and  canals.  A 
pietty  considerable  figure  ! 

Already  our  railway  engineers  have  the 
standard  section  for  British  rails,  but  as 
opportunity  offers  standard  designs  for 
permanent  way  fastenings,  fittings  and 
girder  bridges  should  result  in  savings, 
and  a  concentration  of  engineers'  stores, 
and  reduction  in  stocks,  brought  about 
by  the  fluidity  of  reserves,  will  give  a 
oonsenuent  savijig  in  both  storage  and 
capital.  And  I  make  bold  to  say  that, 
under  the  heading  of  maintenance,  great 
possibilities  for  co-ordination  and  elimina- 
tion of  waste  exist  when  you  only  have 
four  great  civil  engineering  departments 
in  the  country  so  far  as  railways  are  con- 
cerned. 

What  is  true  about  civil  engineering  on 
railway  way  and  works  is  similarly  true 
about  docks,  harbours  and  canals,  with 
the  addition  of  a  very  wide  field  for 
standardisation  in  the  moving  machinery 
in  a  dock,  and  by  common  and  more  effec- 
tive use  of  d^-edging  nlant. 

Closelv  allied  to  the  savings  on  civil 
pTi o-ineering  is  the  nuestion  of  signalling. 
Tbis  is  always  debatable  ground,  whether 
it  should  be  civil  or  mechanical  engineer- 
ing; but  in  this  branch  of  the  engineer- 
ing work  of  a  railway  we  have 
undoubtedlv  a  striking  case  where  amal- 
gamation should  yield  economies.  With 
120  companies,  connectpd  by  iunctions 
witli  each  other,  and  with  running  power 
over  each  other's  lines,  the  variety  of 
design  in  signaLs  and  signal  fitt.ino-  has 
been  very  great:  and  here,  by  a  judicious 
system  of  standardisation,  and  by  the 
elimination  of  the  disputes  which  must 
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and  do   arise   in  many  cases  of  joint 

interest  in  signals,  there  is  a  field  for 
economy,  which  I  am  sure  the  signalling 
engineers  will  be  tbe  first  to  admit  has 
not  yet  been  adequately  explored. 

Turning  now  to  tllie  mechanical  side,  in 
the  handling  of  locomotive  coal  alone  it 
appears  that  the  amalgamation  of  rail- 
ways will  allow  of  great  improvement. 
Railways  use  13,500,000  tons  of  coal  a 
year,  but  under  their  separate  existence 
this  coal  was  handled  in  retail  all  over  the 
country.  I  venture  to  suggest  that 
before  many  years  under  the  sanctioned 
amalgamations  one-third  of  this  could  be 
handled  by  tbe  belt  and  coal  tower 
method,  and  if  we  take  a  fair  present-day 
cost  for  tbis  work  as  9d.  per  ton  into  and 
9d.  out  of  stack  by  the  present  methods, 
the  saving  would  be  equivalent  to 
£332,000  per  annum. 

In  the  standardisation  of  locomotives, 
again,  the  prospects  of  economv  and  of 
better  manaoement  are  clear.  There  are 
some  hundreds  of  types  of  locomotives  on 
British  railways,  and  the  standardisation 
of  locomotives  to  eight  or  ten  types  must 
necessarily  be  slow,  as  the  number  renew- 
able by  all  companies  is  probably  in  the 
neighbourhood  of  420  per  annum  out  of 
25,000 — an  amazingly  low  rate.  But  if 
the  four  great  groups,  as  soon  as  they  are 
formed,  can  get  together  and  agree  thai 
rerrewals  shall  be  upon  a  standard  basis 
of  type  suitable  for  their  particular  work 
— and  agreement  among  four  is  more 
probable  than  among  one  hundred — we 
may  look,  during  the  present  generation, 
to  a  vast  decrease  in  tbe  cost  of  manu- 
facture, in  the  cost  of  repairs  and 
renewals,  and  last,  but  probably  not  least, 
to  a  saving  of  the  vast  amount  of  spare 
parts  held  for  the  hundreds  of  existing 
differing  types.  And  even  as  a  temporary 
measure,  until  the  rate  of  renewal  enables 
the  locomotives  to  be  standardised 
throughout,  much  can  be  done  by 
standardisation  of  parts  even  for  existing 
tynes. 

Wliab  bas  been  said  about  locomotives 
applies  also  to  wagons,  and  this  is  one  of 
tlie  most  impoi  taut  economies  in  question. 

It  is  a  legacy  from  the  undesirable  past 
that  one  hundred  odd  companies,  some  big 
and  some  little,  all  had  freedom  to  select 
what  brake  they  liked.  It  is  true  that 
their  fancies  only  ran  to  two  standard 
brakes,  but  to-day  any  vehicle  wliieh  is 
<''oi)ig  to  be  free  to  travel  about  Great 
Britain — if  it  is  to  go  on  a  braked  tijain — 
entails  dual  equipment.  It  needs  no  words 
of  mine  to  show  how  this  would  retard  the 
iiriprovement  in  rolling  stock  necessary  to 
utilise  the  full  capacit-\'  of  the  permanent 
wav,  and  how  much  advantage  and 
improvement  could  be  achieved  by  the 
elimination  of  dual  brake  fittings. 

Apart  from  economies  in  the  civil  and 
mechanical  etigineering  departments,  in 
signalling  and  in  dock  machinery,  there  is 
the  groat  question  of  electrification. 

It  is,  however,  not  only  in  standardisa- 
tion that  economies  by  the  application  of 
electric  power  will  be  attained.  As  T 
see  it,  you  electrify  a  line  for  one  of  two 
purposes ;  either  to  give  a  frequency  of 
service  on  the  multiple  unit  system  for 
the  purpose  of  attracting  traffic,  or  for  an 
entirelv  different  object,  namely,  to 
increase  the  capacity  on  the  line  and 
enable  a  szreater  volume  of  traffic  to  bo 
carried  with  a  minimum  of  capital  and 
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revenue  expenditure.  The  first  class  of 
electrification  must  be  justified  on  the 
possibilities  of  expansion  of  traffic.  Thr 
second  class  is  justified  by  economy  au:l 
on  the  increase  in  the  capacity  of  tlu^ 
line.  (I  am  talking,  of  course,  of  tin' 
main  justifications.) 

It  is  to  the  engineers — mechanical, 
civil  and  electrical — that  the  direction  of 
these  great  undertakings  mu.st  look  for  the 
effective  means  of  reaping  all  possible 
economies.  I  am,  of  course,  a  great 
believer  in  the  roads  and  in  the  pneumatic 
tyres  which  run  on  them,  ])ut  the  really 
heavy  traffic  in  this  country  has  never  run 
off'  the  steel  track,  and  1  doubt  very  mucli 
whether  it  ever  will. 

An  entirely  independent  estimate  was 
made  in  1918  by  the  eminent  accountant, 
Sir  William  Plender,  and  by  Mr.  I'. 
Palmer,  of  Rendle,  Palmer  and  Tritton, 
acting  for  the  Government.  They  put  the 
figure  of  i)ossible  economies  on  1913 
piices  in  the  neighbourhood  (jf 
£20,000.000.  This  was  an-ived  at  by  an 
entirely  different  process,  and  without  the 
economies  which  would  result  from  the 
saving  in  administration  due  to  the  large 
amalgamations.  These  two  figures  give 
us  a.  measure  of  the  sort  of  sum  which 
sojne  experts  think  can  be  saved,  ami 
which  would  largely  benefit  the  trading' 
community  of  the  country  when  the  rail- 
ways have  been  able  to  give  full  effect 
lo  the  enactment  of  last  year.  I  do  not 
believe  that  this  can  be  done  without 
amalgamations,  and  we  must  wait  for 
these  economies.  Twenty  million  pounds 
saved  would  be  a  reduction  of  per  cent 
of  the  working  expenses. 


Production  of  ALUMnsmAi  in  1921. — The  value  (,l 
the  aluminium  produced  in  the  United  States  in 
1921  was  10  906,000  dols.  as  eumpaied  wit  41,375  Ot'O 
duls.  ill  1920,  according  to  the  U.S.  Geological 
Survey,  Department  of  the  Interior.  This  gre^it 
decrease  was  due  not  only  to  a  decrease  in  the  pi'ii  e 
of  the  metal,  but  to  the  large  curtailment  of  it? 
use  in  the  automotive»industries.  The  price  quottd 
was  steady  at  28  cents  a  pound  from  January  until 
the  middle  of  July,  when  it  was  cut  to  24.5  ai;d 
fo  25  cents,  remaining  so  until  December  1.  when  H 
was  cut  to  20  cents.  Imported  aluminium  could 
be  bought  throughout  the  year  at  2  to  3  cents  below 
the  prices  quoted  for  domestic  metal  of  the  same 
grade.  The  imports  of  semi-manufactuvi  d 
aluminium  in  1921  were  32.fir'5,200  lb.,  as  comnan  d 
with  39.298.650  lb.  in  1920.  The  exports  .f 
.iluminium  in  1921  were  2.195.100  lb.,  as  compar.  d 
"  ith  9.407.6.501b.  in  1920. 


Production  of  Bauxite  in  1921. — The  production 
of  bauxite  in  the  United  States  in  1921  was 
139.5,50  long  tons,  valued  at  889.800  dols.,  according 
to  figures  collected  bv  Mr.  J.  M.  Hill,  of  the  Uniti  d 
States  Geological  Survey.  Department  of  the 
Interior.  This  is  not  much  more  than  one-fourth 
of  the  production  in  1920,  This  great  decrease  wa? 
due  lo  lack  of  demand  from  all  consumincr  indus- 
tries, as  shown  in  the  second  table  below.  Tlie  in  i- 
duct'iiin  from  the  Arkansas  field  .was  only  124.8iO 
tons  in  1921.  and  this  field  has  oroduced  as  inui  h 
as  570,000  Ions  in  a  year.  The  Eastern  States  nio- 
ducrd  only  14,700  tons,  as  comnared  with  a 
maximum  production  of  62.100  tons.  Oeort'ia 
produced  10,174  tons,  and  Alabama  and  Tetuie'-^'r 
eacli  contributed  a  small  tonnage  to  the  Ea«te  n 
Stales  total.  Bauxite  moduced  and  consumed  in 
the  United  States  in  1920-21  is  as  follows  :— 

Apparonti 

Pomest.ic  coni-nip 
proline  tion.      Imports.      Kxp-rt".''  tinn. 

I!I20    521.308        42.895        22  2.59  .541.^46 

1921    139.550        27.,587         5,942  lfil.l95i 

Bauxite  concentrates.  Domestic  bauxite  consunu'dt 
by  various  industries.  1920-21.  in  long  tons: — 

Aluminum.    [.  Chemical.      .Abrasive.  Tot.il. 

1920    :W3.1.54        85.878        .52,276        .521. 1108 

1921  ,     91,660        41.030         6.860  139.550' 
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Office  and  Workshop  Day  by  Day. 


Short  practical  articles  solicited. 


Exceptionally  high  rates  paid. 


Cutting  Screws  in  Wood. 

In  the  majority  of  eugiueeriug  .shops, 
such  johs  are  few  and  far  between,  but  at 
times  the  most  unexpected  jobs  turn  up; 
this  artiehv  deals  briefly  Avith  one  which 
presents  no  small  difficulty  to  anj^one  not 
accustomed  with  such  work. 
.  In  the  factories  where  explosives  are 
manufactured,  one  will  (tome  across 
certain  parts  of  the  plant  made  of  wood, 
including'  screws,  Avhich  in  the  ordinary 
way  would  be  mndc  nf  metal. 
■  Probably  tlie  greatest  difficulty  is  the 
question  of  getting  suitable  timber  for  the 
purpose.  There  are  some  kinds  of  wood 
which  are  suitable  if  treated  with  oil, 
otherwise  they  seem  useless;  others  cut 
quite  well  and  need  not  be  prepared  in  any 
way  previous  to  cutting. 

Three  kinds  of  wood  which  are 
admirably  suitable  for  this  class  of  work 
are  Australian  ironwood,  hard  maple  and 
beechwood.  In  the  case  of  the  first 
mentioned,  it  is  pussible  to  cut  an  almost 
perfect  V-thread  with  the  ordinary  taps 
and  dies  used  for  metal,  providing  they 
are  in  good  condition.  8uch  a  screw, 
however,  would  be  of  little  practical  use, 
as  it  is  essential  to  allow  for  the  swelling 
and  shrinkage  of  the  wood  under  changing 
atmospheric  conditions,  and  only  serves  to 


Figs.  1  and  2. 

prove  the  adaptability  of  the  timl)er  for 
this  class  of  work. 

The  grinding  ami  setting  of  the  tools 
used  for  cuiling  should  receive  particular 
attention,  as  a  great  deal  depends  ui)()n 
them  if  the  job  is  to  be  neatly  and 
accuratelj-  accomplished.  Fig.  1  .shows  a 
cutter  used  when  the  thread  is  of  the 
square  type  ;  it  is  provided  with  small  pilo1 
cutters  at  either  side,  which  prevent  the 
thread  being  broken  or  ragged.  Fig.  2 
illu.strates  a  <  ui  tei  for  use  when  the  half  V 
thread  is  re(]viii cd.  ;iiid  if  ground  thus  the 
result  will  no  doul;!  be  satisfactory. 

Taps  and  dies  are  made  for  the  express 
purpose  of  cutting  wooden  screws,  bul 
when  the  engineer  is  called  upon  to  make 
a  special  screw,  and  it  would  perhaps  be 
an  impossibility  to  pick  up  a  suitable  taj) 
or  die,  this  article  will  probably  enabh' 
him  to  accomplish  the  work  with  a  greatei 
degree  of  satisfaction. 

An  Interesting  Repetition  Job. 

In  a  general  engineering  works  an  order 
was  giyen  for  a  large  number  of  mild 
steel  clips  of  the  shape  and  dimensions 
shown  in  Fig.  1.  The  job  was  required 
urgently,  so  as  much  time  as  possible  was 
saved  both  in  making  the  die  and  bending 
,the  plates.     The  lengths  of  steel  were 


first  sheared  off  to  the  required  length  and 
then  bent.  A  die  of  the  form  shown  in 
Fig.  2  was  made  of  steel,  all  corners  being 
carefully  rounded  away  to  avoid  cutting 
the  plate.  The  top  portion  was  machined 
in  the  slotting  machine,  while  the  slot  in 
the  bottom  was  cut  in  the  milling  machine 
with  an  end  mill.  A  high-class  finish  was 
made  in  both  cases.      Steel  locating  pins 
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Kjg.  1  illustrates  the  Clip,  and  Fig.  2  the  Die. 
were  driven  into  the  bottom  and  fitted  into 
clearance  holes  in  the  top  of  the  die.  A 
§  in.  tapping  hole  was  drilled  into  the  end 
of  the  top  and  a  long  bolt  fitted.  This  was 
used  for  handling  the  die  while  hot.  The 
die  was  placed  on  packing  under  a  screw 
press.  One  man  heated  the  steel  in  the 
fire  and  another  took  the  steel  to  the  press 

PLEASE  READ  CAREFULLY. 

For  this  journal  we  wanl  crisy,  practical 
and  technical  articles  and  paragraphs,  and 
we  are  prepared  to  pay  well  for  fhevr.  Of 
bhe  many  who  read  technical  jovrnnl>' 
only  a,  few  write.  Why  is  this?  It  is 
not  because  they  have  nothing  to  ivrite 
about,  because  every  experienced  en- 
gineers mind  is  a  storehouse  of  valtiahle 
'information,  whether  he  be  manager, 
foreman;  draughtsman,  or  mechamc.  We 
have  at  all  times  overcome  power-house 
troubles,  problem  of  design,  or  work- 
shop difficulties  by  ingenious  devices. 
Sometimes  striking  methods  become  a 
habit,  and  %oe  do  not  realise  that  they  are 
exceptional  till  some  observer  expresses 
astonishment. 

It  is  said  that  every  person  could  write 
one  gmid  ntircl.  and  it  is  certainly  true 
that  evti  jjoiw  (  i,uld  write  more  than,  one 
useful  wrinkle  or  valuable  article.  We 
lorite  and  urge  our  readers,  therefore,  to 
give  others  the  benefit  of  their  knmrledge 
and  experience. 


and  placed  it  between  the  two  parts  of 
the  die,  while  a  third  man  raised  the  top 
of  the  die  by  means  of  the  long  bolt,  in 
order  to  be  able  to  place  the  hot  steel  in 
the  die.  The  la.st  two  men  also  operated 
the  press. 

By  this  method  a  good  and  interchange- 
able article  was  produced  in  a  minimum 
of  time.  The  die  was  made  of  material 
that  was  at  hand,  and  was  hardly  large 
enough  to  absorb  the  heat  given  out  from 
the  plates.  This  difficulty  was  overcome 
by  cooling  out  the  die  in  water  after  every 
dozen  plates  had  been  bent.  The  average 
time  taken  to  bend  one  plafe  was  about 
1^  minutes. 

After  bending  the  plates  were  trimmed 
l)y  hand  with  a  file.  If  several  times  the 
number  of  plates  had  been  required  the 
die  would  have  been  made  larger  and 
rather  more  elaborate,  but  for  the  number 
that  was  ordered  a  satisfactory  and 
economical  job  was  turned  out  with  the 
die  described. 

Method  of  Making  Springs. 

'^rhe  method  of  making  sjjrings  shown 
in  the  accompanying  sketch  is  useful  for 
making  odd  springs.  The  lathe  can,  of 
course,  be  utilised  for  sjuing  winding  by 
feeding  the  wire  along  at  the  required 
pitch  by  means  of  suitable  cliauge  wheels 
and  the  lead  screw,  the  wire  being  wound 
on  a  mandrel  rotated  between  centres  and 
con'esponding  to  the  inner  diameter  of  the 
spring.  If  the  outside  diameter  of  the 
spring  is  important,  the  size  of  mandrel  to 
use  will  be  equal  to  the  outside  diameter 
of  the  sju'ing,  loss  two  and  a  half  diameters 
of  wire.  The  -spring  is  thus  actually 
wound  much  smaller  than  the  rec^iiired 
diameter,  but  upon  ^eing  released  from 
the  mandrel  it  will  open  out  to  its  correct 
diametei-.    The  diameter  of  the  mandrel. 


then,  is  one  which  to  some  extent  can  only 
be  judged  by  experience,  but  the  opening- 
tendency  of  the  .spring  should  be  borne 
in  mind.  In  the  method  here  shown  holes 
are  drilled  in  a  strip  of  metal  to  suit  vary- 
ing sizes  of  mandrels,  and  they  can  con- 
veniently be  drilled  in  as  required.  This 
block  is  held  in  the  vice,  and  the  wire 
passed  through  one  hole  and  back  throug'h 
the  adjacent  one,  the  end  thence  passing 
to  the  screw  driver,  which  in  this  case 
i.s  being  used  as  a  mandrel.  Upon 
revolving  the  screw  driver  the  spring  will 
bo  formed.  The  passing  of  the  wire 
through  the  two  holes  keejDs  a  tension  on 
it  and,  therefore,  besides  tightening  the 
wire,  straightens  it  and  en.sures 
uniformity  in  the  volutions. 
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(Views  expressed  in  this  Section  are  not  necessarily  endorsed  by  the  Editor.) 


THE  ENGINEERING  DISPUTE. 

By  Ple.1!Eian. 

By  a  convincing-  majority  of  nearly  hvo 
lo  one  tlie  Anuilganiated  Engineering' 
Union  have  accepted  tlie  same  terms  as 
their  colleagues  m  the  47  allied  nnions. 
'rhe  toundry  workers  have  now,  on  a  second 
ballot  also,  signified  their  acceptance  of  the 
tenns.  It  was  the  only  common-sense 
result  which  could  attefncl  tlie  ballots.  The 
frothy  exhortations,  -urging  the  ranlc  and 
file  tO'  die  fighting-,  have  been  disregarded, 
as  they  deserved  to  be.  The  average 
member  could  see  little  glory  and  no  utility 
in  continuing  the  strrig-gle.  Yaluable  con- 
cessions liave  been  gained,  and  there  was 
no  pros.pect  whatever  of  these  being  tuither 
extended.  There  -was,  however,  a  dang'er 
of  the  orgunisation  being-  so  weakened  as 
to  be  rendered  practically  impotent  as  a 
means  of  safeg-iiaiding-  conditions  in  tlie 
future.  The  boilermakers'  attitude  is  a 
puzzle.  Nobody  seems  to  know  precisely 
what  they  will  dc.  They  have  been 
notoriously  averse  to  making  agreements 
wdth  the  employers.  They  successfully 
kept  outside  the  Shipyard  Trades  Agiee- 
ment  for  many  years. 

BoiEermakers  and  Agreements. 

They  have  never  been  parties  to  a.giee- 
ments  with  the  Engineering-  Employers' 
Federation  othei  than  the  Wages  Eevison 
Procedure  during  the  war  period  and  the 
47-hours  agreement.  They  have  even 
denied  that  they  are  parties  to  the 
4T-hours  agreement,  although  membeis 
of  the  Eedeiation  of  Engineering  and 
Sjiipbuildiug-  Tiades,  which  accepted  this 
agreement.  The  position  of  the  boiler- 
makers  is  far  more  logical  in  this  respect 
than  that  of  the  A.E.U.  The  latter,  by 
nuiking-  an  agreeme^it  with  the  employers, 
which  provicled  for  the  workiiig-  O'f  ovei- 
time,  and  then  interpreting  it  in  a  dis- 
torted manner,  placed  themselves  in  a 
very  difficult  position.  It  cannot  be  too 
plainly  li^cognised  that  the  Provisions  for 
Avoiding  Disputes  contain  restrictions 
just  as  gieat  as  those  in  the  celebrated 
Memorandum  on  Managerial  Functions.. 
The  boilermakers,  who  have  never  been 
parties  to  the  Provisions  for  Avoiding-  Dis- 
putes, recognise  that  once  they  become 
parties  thereto  they  cannot  possibly  retain 
the  freetlom  of  action  that  they  lun-c  had 
in  the  pa<t. 

The  Future  of  Wages. 

As  soon  as  the  lock-out  is  over  we  may 
confidently  expect  negotiations  being 
opened  for  dealing  with  the  wages  issue. 
It  is  i)robable  the  employers  will  pro])ose 
a  similai  rer.luction  in  wages  to  that 
ac^;epted  in  the  shipbuilding  industry, 
namely,  16s.  fid.  per  week.  Wliether  the 
unions  will  be  prepared  to  accept  such  a 
drastic  reduction  in  one  cut  is  questionable, 
and  it  is  possible  the-  reducticm  will  be 
spread  over  at  least  two  instalments.  Il 
has  been  hinted  that  there  is  likely  to  be 
some  proposal  to  stabilise  wages  foi  a 
period,  as  has  been  done  in  several  indus- 
tries already.  In  the  building,  textile, 
and  boot  industries  agreements  have  been 


come  to  which  stabilise  wages  until  the 
^•aIl^  part  of  1923.  (Jertaiiily  some  such 
arrangement  wo'uld  tend  to  help  a  revival 
in  trade.  The  continual  anticij)aton  that 
wages  will  decline  still  farther  has  pioved 
a  retarding  factor.  Firms  who  believe 
that  lower  wag-es  are  possible  in  the  early 
future  are  not  likely  to  jdace  anA-  moie 
orders  tha;i  they  can  possibly  li(-l]i.  Both 
employers  and,  to  an  increasing  extent, 
the  unions  recognise  this. 


TRADE  UNION  EFFICIENCY. 


( )ui  recent  article  on  "  Trade  Unions 
as  Employers  appears  to  have  focussed 
attention  on  a  subject  upon  which  action 
was  . long  overdue.  The  salient  features 
of  (nil  criticism  have  ibeen  (juoted  exten- 
lively  in  several  trade  union  piiblications, 
and  a  recent  meeting  of  trade  union  officials 
has  ab  r-ady  endorsed  the  need  for  organisa- 
tion in  tht  ii  lanks.  It  looks  as  though  at 
long-  last  trade  unionists  are  going  to  put 
their  houses  in  older.  The  extremist 
element  is  also  thinking  of  efficiency.  Their 
conception  as  to  what  is  implied  })y 
efficiency  is  of  ri  somewhat  different  order. 

Revolutionary  Officials, 

Above  all.  they  insist  that  the  trade 
union  official  must  be  a  revolutionary.  He 
must  recognise  the  "  class  strugg'le. ""  ]S(i 
compromising  with  employers.  Presum- 
ably, if  the  extremiists  have  their  way 
nobody  who  does  not  believe  that  employers 
and  Morkeis  must  always  be  at  daggeis 
drawn  can  ever  be  an  efficient  official. 
Let  the  officials  beware.  8hould  they  be 
guilty  of  the  r-.npardonable  sin  of  being 
seen  chatting  in  a  friendly  manrrer  with 
an  enijiloyer,  or  be  credited  with  believing 
employers  lo  be  human  beings  capable 
O'f  being  actrrated  by  honest  motiveis,  they 
w-ill  be  branded  as  inefficient.  Their  fate 
will  then  be  settled  in  that  summary 
fashion  whicli  was  bionght  to  such  a  high 
state  of  efficiency  during  the  Russian  revo- 
lution. To  ensure  that  officials  have  a 
proper  working-class  outlook,  and  to  pre- 
vent them  fi-om  losing  touch  with  Morking- 
class  life,  they  are  to  be  paid  the  same  i-ate 
of  wag'es  as  rank  and  file  membeis  of  the 
unions.  High  salaries  ;ire  to  be  depre- 
cated and  discouraged  as  insidious  influ- 
ences which  carisp  officials  to  succumb  to 
the  social  atmosphere  iir  which  they  are 
placed.  If  the  Cciinmunists  have  their 
wav,  the  lot  of  the  trade  union  official  will 
indepid  not  be  a  happy  one. 


A  REGRETTABLE  SPEECH. 

We  pciiodically  receive  the  publications 
of  a  body  known  as  tlic  Industrial  League 
and  Council.  This  organisation  has  on 
Its  l\xecutivc  Board  many  representative 
employers  and  a  number  of  prominent 
trade  union  ofiicials.  They  are  actuated 
hy  a  desire  to  bring  about  a  greater 
measure  of  harmony  between  capital  and 
labour  than  now  exists.  In  its  structure 
it  is  somewhat  similar  to  the  "  Alliance 
of  Em))loyors  and  EmploytMl."  Init  it  is 


not  always  so  fortunate  in  its  choice  oi 
speakers.      The    recent    speech    of  its 
president,    Mr.    (j.    H.    Roberts,  M.P., 
has  done  much  to  arouse  hostility  among  j 
moderate  men  in  the  labour  movement.) 
His  allegation  that  trade  union  leaders  arej 
responsible  for  the  tragedy  of  uneuiploy-j' 
ment  is  as  inaccurate  and  as  unjust  (it 
not  quite  so  absurd)  as  his  assertion  that 
rank  and  file  trade  unionists  are  terrorised 
and  intimidated  by  the  same  leaders.  It 
is  not  as   though  Mr.    Roberts  is  some 
irresponsible  person  speaking  for  the  sake 
of  hearing  himself  talk.    His  connection 
with  the  labour  movement  was  a  long 
one,  crilminating  in  his  appointment  a^ 
Minister    in    the   Coalition  Government 
during  the  latter  part  of  the  war.  Since, 
his  ex  communication  from  the  organised 
laliour  movement,  Mr.  Roberts  has  often 
gone  off'  at  the   "  deep  end.''       If  the 
Industrial    League    desires    to    establisli  ■ 
feelings  of  goodwill  between  employers 
and  workers,  it  should  disas.sociate  itself 
publicly  from  the  extravagant  charges  of 
its  president. 


AMALGAMATION  FAILURE. 

It  seems  established  that  the  propo.sed 
amalgamation  of  the  National  Union  of 
General    Workers,    the    Municipal  Em- 
ployees'     A>sociation,      the  National 
Amalgamated    I  nion    of    Labour  and 
the    Workers'    Union    has    now  broken 
down.        These      organisations  cater 
mainl}'    for    uirskilled    and  semi-skilled 
workers.        Had'      the      arnalgamatioii : 
taken   place   the    strength    of   the  new 
organisation    wt)uld    be  approximately 
1,250,000    members.        The  Municipid 
Kmployees'  Association  have  withdrawn 
fionr  negotiatioirs,  and  some  dissension 
seems    to    have    crept    in    between  the 
three  remaining  uirions.      The  Workers' 
Union  insist  that  the  rules  of  the  new 
organisation  must  be  submitted  to  a  ballot 
vote  of  the  members.    The  course  pre- 
viously suggested  was  that  after  the  first 
ballot  has   approved    amalgamation  the 
draft  copy  of  rules  should  be  submitted 
to  a  conference  of  representatives  elected 
by     the     members     themselves.  Tlie 
Workers'  Union  take  up  the  attitude  thnt 
unless  the  rules  are  approved  by  ballot 
vote     the     amalgamation     .should  be 
regarded  as  cancelled.    This  attitude  is  a 
regrettable  one.      There  is  not  a  little 
suspicion  that  it  is  coirnected  with  certain 
]iertinent    (juestions    addressed    to  the 
Workers'  Union  by  the  other  organisa- 
tions.   It  has  been  long  hinted  that  the 
niembershij)  and  financial  positioii  of  the 
Workers'  Union    was   by  no    means  so 
strong  as  the  officials  of  that  organisation 
represent.        Furilier.    the    number  ot 
officials  of  tliis  union  is  out  of  all  propor- 
tion   to  those    emjiloyed   by    the  other 
unions.    'I'here  were  no  less  than  158  full- 
time  officials  attached  to  the  Workers' 
T'nion  in  1921.  the  membership  of  the 
union  being  represented  as  451,2''U.  The' 
National  Union  of  General  Workers,  withi 
a  membership  of  514.000  had  SI  full-time 
officials  only. 
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WHY  NOT  EARLIER? 

PERTINENT  COMMENTS  ON  THE  SETTLEMENT. 

The  belated  settlement  of  the  big  dispute  inii'ht  have  been  as  satisfactorily 
reached  13  weeks  ago,  before  the  lock-out  started.  It  is  rather  interesting-,  that  on 
the  morning  foUoAving  the  announcement  of  the  ballot,  the  Daily  //emZ<^  was  editori- 
ally silent.    The  daily  press  comments     on  the  settlement,  on  the  whole,  fairly 

accurately  reflect  public  opinion. 


\An  Opportunity  for  Coodwiil. 

•  Members  of  the  Amalgamated  Eugi- 
'meering  Union  and  other  workers  who 
vsulfered  by  the  lock-out  are  well  aware  of 
iJjlie  reasons  which  dominated  the  insis- 
tence by  employers  on  the  recognition  of 

1  principle  which  a  public  less  informed 
!may  have  thought  to  have  only  an 
iiibstract  value.  Many  firms  will  Avish 
P/D  give  early  practical  aiDplication 
&)  the  principles  that  apply  to  matters 
iio  controversial  as  the  manning  of 
^nachines.  Much  will  depend  on  the 
knterpretation  of  the  agreement  which  the 
j'epresentatives  of  the  men  have  signed. 
i->7hat    is    urg-ently    needed    if    an  im- 

•  (Oitant  industry  is  to  recover  its 
f'oimer  ju'osperity  is  wise  and  generous 
Recognition     by     both     employers  and 

jmployed  of  the  foice  of  the  contention  of 
'sir  William  Mackenzie,  who  conducted  a 
'3ourt  of  En(|uiry  foi-  the  Minister  of 
l|jabour  into  the  causes  and  circumstance-^ 
[)f  the  dispute. — The  Times. 

'  To  a  Finish  S  " 

}■  The  employers  have  won  .  .  .  because 
Hhe  men  can  fight  no  further.  Tlie  one 
lopeful  feature  in  the  settlement — if  it 
|:an  so  be  called — is  that  the  teims  offered 
;  >re  not  so  much  bad  in  themselves  as  sus- 
l;eptible  of  abuse;  and  it  is  fairly 
I'ertain  from  the  information  which 
^ve  have  been  able  to  publish  in 
.\&  course  of  the  dispute,  that  the 
'uajority  of  the  employers  in  tlie  engi- 
[leering  trade  have  no  intention  of  exfii  i-- 
\  ng  their  dearly-bought  rights.  Tiiey  a^k 
![iothing  better  than  to  be  allowed  to  work 
I'n  peace  on  reasonable  terms  with  their 
f'mployees.  .  .  . 

i   The  weakness  of  the  emploj^ers'  viclory 

||'n  this  struggle  is,  that  it  is  not  founded 

Ij'n  any  consent,  but  that  wrung  from  the 

inen's  poverty.     The  indispensable  ele- 

Uent  may  be  introduced  into  the  new  term> 

[y   a   wise    and    tactful  interpretation 

I  f   them — or    better    still    by  ignoring 

l^hem  altogether,  which  we  believe  will  be 

he  course  pursued  'by  most  employers. — 

\  ~)aiJy  Neivs. 
» 

fhe  Cost  of  an  Error. 

1  Twenty-two   per   cent    of   the  voting 
trength  of  this  organisation  was  respon- 
!  ible  for  the  dropping  of  tools  in  the 
I'ederated  shops  throughout  the  country, 
I  nd  now  28  per  cent  has  given  a  majority 
'H  favour  of  resuming  work.    And  that  is 
j  ow  the  fortunes  of  vast  bodies  of  men  are 
I  etennined  in  these  days,  when  we  are 
I  lid  that  the  Labour  leader  has  in  his 
fttache  case  a  cure  for  all  the  ills  from 
'hich  the  world  is  suffering  !  .  .  . 
;  It   has    cost    the    worker  concerned, 
i  irectly    or    indirectly,    a    matter  of 
19,000,000  or  so,  according  to  the  calcula- 
ions  of  GUI  Labour  correspondent ;  it  has 
aflicted  injui-y  on  many  other  classes  of 


wage-earners;  it  has  delayed  work,  and 
thus  given  British  engineering  firms  a  bad 
name  abroad ;  and  it  has  almost  ruined 
the  trade  unions  which  were  involved  in 
it.  And  in  the  result  the  employers' 
terms  have  been  accepted.  .  .  . 

Defeat  was  inevitable  if  the  engineering 
trade  in  tliis  roiintiy — one  of  our  most  im- 
portant industries — was  to  survive.  .  .  . 
A  great  deal  lay  behind  the  ostensible 
cause  of  dispute.  The  running,  from  the 
first,  was  made  by  the  extremist  elements 
in  the  lanks  of  Labour.  They  were  out 
lor  mischief.  .      . — TJie  Daily  TeJefjinph . 

"This  Wretched  Quarrel." 

On  both  sides  the  same  mistake  is 
repeated  again  and  again,  and  men  who 
might  use  their  streng'th  for  the  common  • 
good  prefer  to  enjoy  the  satisfaction  of  com- 
plete and  fatal  victory.  .  .  In  this  case 
we  aic  presented  with  a  problem  in  which 
mec!, ail  leal  changes  are  swift  and  the 
workers  so  various  that  it  takes  something 
like  50  unions  to  give  representation  to 
their  several  interests.  What  are  the 
prospects  of  such  an  iudustry  if  every 
vexed  question  is  to  be  settled  ultimately 
by  violence?  .  .  . 

There  is  only  one  way  of  settling  these 
(luestions,  and  it  is  the  slow  patient  way 
of  investigation  and  discussion  within  the 
industry.  The  spirit  of  give-and-take, 
readiness  to  find  working  solutions,  whicl) 
is  part  of  the  I'>nglish  e(|ui])nient,  has 
carried  us  through  a  good  many  industrial 
perplexities  before  this.  .  .  The  engineer- 
ing' world  presents  a  particularly  hard 
obstacle.  Many  employers  are  rapid  and 
ruthless  in  their  desire  to  have  their  own 
way ;  many  skilled  men  are  conservative 
and  jealous  about  their  prescriptive 
rights.  .  .  . 

These  difficulties  can  only  be  resolved' 
by  free  and  frank  and  patient  negotiation 
between  men  who  respect  themselves  and 
lespect  each  other.  That  is  the  situation 
that  we  liave  somehow  to  reach  as  soon  as 
we  can  put  behind  us  the  bitter  memories 
of  this  wretched  (juariel. — Mancliesier 
'  (j  ii(ii  (li(m . 

Pretexts  for  Disputes. 

Indeed,  there  was  never  anything  to 
justify  a  stoppage,  and  there  would  have 
been  none  but  that  the  extremist  element 
iji  the  tiade  union  chose  to  import  a  ques- 
tion of  managerial  functions,  beginning 
witli  a  demand  that  the  trade  unions 
should  be  in  a  position  practically  to  dic- 
tate in  questions  of  overtime.  This  stop- 
page, technically  a  lock-out,  was  essen- 
tially a  strike  for  power,  not  for  wages  or 
conditions.  .  .  There  are  signs  that  a  cer- 
tain section,  known  to  be  not  large,  but 
(lever,  determined,  and  united,  are  on 
the  search  for  occasions  on  any  pretext  to 
fight  for  the  control  of  industries,  even 
though  the  industries  be  ruined  in  the 


pjocess.  Any  ]netext  is  good  enough  foi 
them — the  imagined  "pool"  in  the  coal 
industry,  or  in  the  present  dispute  the 
supposed  interests  of  the  unemployed  as 
affected  by  overtime. 

The  extremists  are  always  charging  the 
employers  with  a  conspiracy  to  smash  the 
trade  unions.  But  it  is  they  themselves, 
M  ho  by  their  actions,  are  doing  more  than 
anyone  to  weaken  the  unions.  This  dis- 
pute has  really  been  directed  against  those 
who  take  the  old  and  traditional  and  sane 
view  of  trade  union  functions. — York- 
■^hire  Post. 

Hot  a  Permanent  Settlement. 

The  lock-out  has  lasted  for  three  months 
and  much  injury  ha.s  been  done  to  trade, 
while  it  is  evident  from  the  small  propor- 
tion of  men  voting  that  the  present  seitle- 
ment  cannot  be  regarded  as  permanent. 
W'e  hope  that  directly  operations  are  pro- 
l  eeding  normally  the  two  sides  will  get 
together  and  thrash  out  an  agreed  solution 
of  the  ])roblems  around  which  controversy 
has  raged,  so  that  we  may  not  have 
another  wasteful  struggle  when  the  turn 
of  business  throws  the  bargaining  power 
on  the  side  of  the  men. — Financial  7  iniex. 

Was  it  Worth  While? 

The  masters,  of  course,  have  fought  and 
won  an  a  pretty  clear-cut  issue.  They 
thought,  lightly  or  wrongly,  that  aii 
insidious  attempt  was  being  made  to  alter 
the  whole  system  of  shop  control — to  take 
it  from  the  employer,  on  whose  capital 
and  judgment  the\vhole  fortune  of  the 
enterimse  depended,  and  give  it  to  work- 
men and  workmen's  representatives  who 
were  not  even  in  the  shops.  .  .  .  None- 
thelt\ss,  when  they  come  to  count  the  cost, 
Sir  Allan  Smith  and  his  colleagues  may 
well  wondei  if  it  was  worth  while.  Unless 
they  are  perfectly  convinced  that  the 
attempt  to  undermine  the  employers'  posi- 
iion  was  serious  and  deliberate,  they  may, 
after  all,  give  a  negative  answer.  As  to 
the  men,  their  position  is  even  less  satis- 
factory. They  believed,  or  affected  to 
believe,  that  an  attempt  was  being  made 
to  weaken  the  whole  position  of  the  trade 
unions.  Tliey  put  forward,  m  the  course 
of  the  negotiations,  higher  claims  than 
ever  they  had  made. They  have  been  out 
of  work  since  January;  they  have  used  up 
their  funds  and  contracted  serious  debts ; 
they  have  seen,  since  May  2,  a  large 
number  of  shops  working'  despite  the 
orders  of  the  A.E.U.  And.  at  the  end. 
they  have  in  return  no  more  than  two  con- 
cessions which,  in  all  probability,  would 
have  been  given  six  months  ago  if  the 
more  extreme  claims  had  been  withdrawn. 
On  the  whole,  we  think  the  unions  have 
cause  to  complain  of  their  leaders.— 
Birmingham  Post. 
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COMPANY  NOTES. 


Richard  Evans  &  Co.  Ltd. — A  heavy  loss  is 
reported  for  tlie  yeai'  by  the  Haydock  CoLliery. 
After  allowing  for  income  from  investments,  and 
£5,297  brought  forward,  the  loss  is  £20,008.  To 
this  sum  mu.'it  In  nililnl  £ll.l!57  tm-  depreciation, 
and  £11,530  im  J.i  l  ,  hi  Mrr  ii!t,.i  r-!,  ln  inging  the 
total  loss  to  £43,2irj.  Tlie  directors  express  their 
regret  at  not  being  able  to  recommend  a  dividend. 


Huston  &  Hoknsby. — The  directors  ot  thi'i 
Lincoln  Engineering  Co.  report  that  they  are  unable 
to  pay  a  dividend  on  ordinary  shares,  and  preference 
shareholders  have  to  be  content  for  the  present  witli 
t.he  distribution  up  to  last  July.  Owing  to  the  con- 
tinued depression  in  trade  and  the  fall  in  stock 
values^  the  directors  state  that  it  is  es.sential  a 
balance  of  £58,231  should  be  retained  in  the  busi 
ness.  A  sum  of  £100,000  has  been  transferred  from 
the  general  reserve  to  meet  a  pii:?ihl;;  lurther  fal'. 
in  the  value  of  stock  in  trade.  A  sum  of  £140,000 
was  transferred  last  year  for  a  similar  purpose. 
The  profit  on  the  trading  for  1921-22  amounts  to 
£101,638. 


Chlokide  Electrical  Storage  Co. — A  dividend  of 
10  per  cent,  free  of  tax  (including  the  interim  dis- 
tribution of  5  per  ci  iii)  i.-  to  Ije  paid  by  this  com- 
pany for  the  seventi.  ill  >;ar  in  succession.  The 
reserve  fund  is  to  liav*'  £20,000.  making  it  £60,000, 
and  the  employees'  benefit  fund  £20.000,  and 
£21,613  will  be  carried  forward,  as  against  £23.340 
brought  in.  .  Last  year's  addition  to  the  reserve  was 
£25,000,  and  the  grant  to  the  employees'  benefit 
fund  £5,000.  Tlio  issued  capital  is  £62,000  in  pre- 
ference and  £219.7.50  in  £1  ordinary  shares. 

Bell  Bros. — This  Middlesbrougfi  ii-on  and  coal 
company  report  a  loss  of  £92,600  chirincr  1921.  This 
pai'tly  explains  the  inability  of  D.jriiiau.  Long  & 
Co.  to  pay  dividend  on  their  ordinaiy  shares,  when 
it  is  stated  they  have  £500,000  in  ordinary  sharet 
in  this  JMiddlesbrough  concern.  For  the  Sir.st  of  tlie 
war  years  Bell  Bros,  only  paid  the  preference  divi- 
dend, the  profit  falling  to  £45,962,  but  for  each  of 
the  next  five  years  10  per  cent  was  paid  on  the 
ordinary  and  for  £1920  15  per  cent,  all  free  of  tax. 
The  profit  in  1915  was  £145,360,  in  1916  £173.085. 
in  1917  £186,811.  and  in  1918  £118.515.  The 
expenditure  on  works,  etc.,  in  1921  was  £139.467. 
The  stock  in  trade  on  December  31  was  valued  at 
£365.495.  against  £.536,774  at  the  end  of  1920. 


Gould  Steamships  and  Industrials  Ltd. — The 
directors  of  this  Cardiff  shipping  company  report 
that  the  accounts  for  the  year  ended  December  31 
last  show  a  profit  of  £185,909.  A  balance  of 
£58,867  is  to  be  written  off,  being  the  difference  in 
the  price  realised  by  the  sale  of  the  steamer  Grel- 
fryda  and  her  original  oo.?t  price,  making  the 
balance  of  p]-ofit  and  loss  account  £590,587.  From 
this  sura  £241,404  has  been  appropriated  for  depi'e- 
ciation  of  steamships  and  investments,  and  the  sum 
of  £100,191  for  writing  off  tlie  item  shown  in  the 
last  balance  sheet  for  Hie  [uirpose  of  management 
right,s,  leaving  a  sum  of  £248,991  to  be  carried 
forward,  subject  to  taxation  not  yet  ascertained. 
The  directors  regret  i~ney  are  unable  to  lecommend 
payment  of  a  dividend.  The  profit  for  the  previous 
year  was  £404,678,  and  no  dividend  was  paid  for 
that  year. 

BoLCKOw,  Vaughan  &  Co. — The  directors  of 
Bokkow,  Vaughan  &  Co.  Ltd..  and  the  directors 
of  Redpath,  Brown  &  Co.  Ltd.  have  entered  into  a 
provisional  arrangement  to  combine  their  interests. 
Messrs.  Bolckow,  Vaugiiaii  &  Co.,  who  own  large 
ironworks  and  collieries,  have  an  authorised  capital 
of  £5,000,000,  and  they  have  issued  preference  sliares 
for  £472,080,  and  ordinary  for  four  and  a  half 
millions.  For  each  of  the  four  years  to  June,  1920, 
a  dividend  of  12  per  cent  wa«  paid  on  the  ordinary, 
and  for  1920-21  8  per  cent.  Messrs.  Redpath, 
Brown  &  Co.  arc  iron  and  steel  mercliants,  and 
their  issued  capital  is  £175,000  in  preference  and 
£350,000  in  oidinary  shares.  For  1914-15  and  for 
191,5-16  20  per  cent  was  jiaid,  for  1916-17  and  for 
1917  IB  15  per  cent,  for  1918  19  16  per  e*>nt,  for 


1919-20  18  per  cent,  and  for  1920-21  16  per  cent,  free 
of  tax.  The  accounts  for  the  last -mentioned  year, 
submitted  in  December,  showed  a  net  profit  of 
£88,886.  against  £113,971  in  1919-20.  and  the  balance 
foi-ward  was  increased  from  £29,182  to  £51,718,  in 
both  cases  before  making  the  usual  deduction. 


NEW  COMPANIES. 


Thomas  E.  Gray  &  Co.  Ltd. — Private  company. 
Registered  May  18.    Capital  £5,000  in  £1  shar("s. 

To  cni-ry  on  the  business  of  irrm  ami  steel  masters, 
steel  coijvi  I  U'j-.  CI  il  !it'i'\'  |irii|iriel  (M  >.  cciki  iiiaiiu!;ir 
turrrs.  riiiiiiTs.  smelters,  eiiginteis.  (:n|i',.|r  makers, 
iroiitminil'  i  etc.,  and  to  adopl  .m  ii  ^n  fnient  with 
W.  X.  t^ray  and  T.  H.  Gray.  J  In  iirst  directors 
are  :  W.  N.  Grav  and  T.  H.  Grav.  Registered 
nffice  :  115,  High'Holborn,  W.C.I. 

A.  F.  S.  Development  Ltd. — Private  company. 
Registered  May  16.  Capital  £18.000  m  15,000  parti 
cipating  preference  .shares  of  £1  each  and  15,000 
"A"  ordinary  and  15,000  "Vj"  ordinary  of  2s. 
each.  To  acquire,  manufacture,  expei-iment  and 
deal  in  patents,  devices,  inventions,  appliances, 
accessories,  apparatus  and  component  parts  thereof, 
machinery,  engines,  motors,  boilers  of  or  connected 
with  or  relating  to  all  kinds  of  mechanical,  self- 
propelling  or  animal-drawn  vehicles,  and  all  classes 
of  traction,  wliether  for  use  in,  land,  wat-er  or  air. 
etc.,  and  to  adopt  an  agreement  with  A.  F.  S.  Ltd. 
(in  liquidation)  and  S.  H.  Bersey,  the  liquidator. 
A.  J.  Adams,  L.  C.  Willoox,  C.  A.  Rudall  and 
W.  L.  Rndall.  The  first  directors  shall  include  : 
C.  A.  Rmtill  :ind  W.  R.  Rudall  (both  pc'rmaneiu 
joint  ma)i.iuih'^  directors,  subject  to  holding  £100 
shares).  h-ecretarv  :  F.  E.  Rudall.  Registered 
office  :  13-14,  Basinghall  Street.  E.G. 

Sturrock  &  Murray  Ltd, — Private  company. 
Registered  May  13.  Capital  £20,000  in  £1  shares. 
To  acquire  the  business  of  engineers  and  millwrights 
carried  on  by  R.  F.  Sturrock  and  P.  B.  Murray,  at 
Dundee.  The  first  directors  are  :  R.  F.  Sturrock, 
P.  B.  Afurray  and  D.  Elder.  Registered  office  : 
Victoria  Dock,  Dundee. 

Hutcliinson's  Turbinia  &  Oil  Burners  Ltd. — 
Private  company.  Registered  May  20.  Capital 
£5,000  in  £1  shares.  To  aeij  iire  the  benefit  of  a 
certain  invention  in  relation  to  liquid  and  powered 
fuel  burners  and  to  acquire  the  benefit  of  and  turn 
to  account  .'ill  future  inventions  which  shall  be  made 
by  H.  Hntihinson,  engineer,  London  Road,  Kil- 
marnock, in  connection  with  the  manufacture  of 
patent  oil-fuel  Iminfrs.  The  iirst  directors  are  : 
Sir  Hector  MacN.al,  So  .Mexand.-r  Walker.  D. 
Small  and  II.  Hutclim-^on.  tV.ualification  £100. 
Registered  oflnice  :  .30,  George  Square.  Glasgow. 

Green  Hull  C(mstruction  Syndicate  Ltd,--PiMvate 
company.  Registered  May  25.  Capital  £5,500  in 
5,000  participating  preference  shares  of  £1  and  5,000 
ordinary  shares  of  2s.  To  carry  on  tlie  business  of 
mechanical  engineers,  manufacturers  of  steam  and 
■  other  ships  and  vessels,  aircraft  and  other 
ma.rhinerv,  tool  ui^iiMi-^.  iron  and  brass  founders, 
etc.  The  provisional  directors  are  :  L.  W,  Stanley 
and  C,  W.  Stanley.  Qualification  (except  first 
directors)  £1.  Remuneration  :  £200  each  per  annum 
(chairman  £250).  Secretai'v  :  C.  W.  Stanley  Temple. 
121,  Staplefon  Hall  Road",  Strand  (ireen.  N.4. 

Hornsey  Iron  Co.  Ltd. — Private  company.  Regis- 
tered May  23.  Capital  £25,000  in  £1  shares.  To 
carry  on  the  business  of  manufacturers  of  and 
dealers  in  machinery,  castings,  motors  and  hard 
ware,  iron  and  steel  convertors,  mechanical  and 
electrical  engineers,  etc.,  and  to  adopt  an  agree 
ment  with  F.  Ilopkinson.  The  first  directors  are  : 
F.  Hnpkinson  (chairman),  "W.  B.  M.  Jackson,  C.  A. 
Longbottom,  Secretary  :  H.  Marshall.  Registered 
office  :  81,  Bridge  Street,  Worksop,  Notts, 

H.  Tavlor,  White  &  Co.  Ltd. — Private  company. 
Registered  May  15.  Capital  £4,000  in  £1  sliares. 
To  carry  on  the  business  of  mechanical  engineers, 
manufacturers  of  and  dealers  in  nuts  and  bolts,  and 
in  machines  and  engineering  tools,  machinists, 
fitters,  millwrights,  founders,  wiredrawers  tube 
makers,  etc,  and  to  adopt  an  agr(>ement  with  H.  A. 
Tnvlor,  R    White,  G    White.  C    White  ,ind  W. 


White.    The  first  directors  are  :  H.  M.  Burton  d 
H.  A.  Taylor.    The  said  H.  M.  Burton  is  chaiimi, 
with    £100    per    annum    as    remuneration ; 
the    said    H.    A.    Taylor    ivS    managing  dir. 
at     a     salary     of     £400     per     annum,  and 
.iddition  10  per  cent  (suliject  to  deduction  of  inn 
tax)  of  the  net  annual  trading  profits.  Secreta 
R.  J.  Robinson.    Registered  office:  Roman  Wis 
Claxton  Grove.  Fulham,  S,W.6. 

John  Fowler  &  Co,  (India)  Ltd. — Private  <^ 
pany.  Registered  May  17.  Capital  £1,000  in 
shares.  To  acqufre  the  hra.iich  business  carrier' 
by  John  Fowler  &  Co.  (Leeds)  Ltd.,  in  India  lid 
to  carry  on  the  business  of  civil,  hydraulic,  « 
graph,  mechanical  and  generel  engineers,  man 
turers  of  and  dealers  in  wire  a.nd  other  <■;■ 
manufacturers  of  steam  ploughs  and  cultiva 
machines,  i  cnif  ractors.  etc.  The  first  directors  ; 
A.  Fowler,  C.  H,  Fowler,  E,  G,  Pellv  and  T.  T'^ 
Registered  ..fficp  :  113.  Cannon  Street.  E.C. 


MORTGAGES,  CHARGES  AN^ 
SATISFACTIONS. 


Premier  Aluminium  Casting  Co.   Ltd. — Sat 
tion  in  full  on  May  3,  1922,  of  mortgage  1 
August  23,  1920,  securing  all  moneys  due  o 
become  due  from  company  to  bankers. 

Mining  Economies  Ltd. — Satisfaction  in  ful 
March  31,  1922,  of  mortgage  by  way  of  agreci 
to  issue  a  debenture  dated  April  22,  1921.  sed 
£200. 

J.  E.  Summerfiekl  Ltd. — Debenture  dated  . 
24,  1922,  to  secure  £300,  charged  on  the  compE 
undertaking  and  property,  present  and  fu 
including  uncalled  or  unpaid  capital,  subjtc 
prior  debentures.  Holder  :  Capt.  W,  E.  Nu 
Gilsbrook,  Nivington.  near  Bolton. 

B.  W.  Clegg  &  Son  (Leeds)  Ltd.— Paiticula 
£4.000  debentures,  authorised  May  11.  1922;  v 
amount  issued :  charged  on  certain  freehold 
hereditament-  and  |)remises  at  Hunslet.  Leeds, 
the  company's  uinlei  taking  and  property,  pr 
■and  future,  including  uncalled  capital,  subj 
prior  mortgage  for  £1,500. 

British  IMachine  Chain  Ltd. — Satisfaction 
on  March  16.   1922,  of  debenture  dated  Jni 
1921.  .securing  £5.000. 


RECEIVERSHIPS 

(APPOINTMENT  OR  RELEASE). 

Commercial   &  IMarine  Engine  Co.   Ltd. — E 
Lambirth.  A,C.A..  4,  Broad  Street  Place.  F 
was  appointed  receiver  on  INIay  11.   1922,  il 
powers  contained  in  first  mortgage  debenture- 
February  18,  1920. 

Reading  Iron  Co,  Ltd. — G.  M.  James,  ol 
l)oroaigh.    Wilts,    ceased    to    act    as    recei\e  Br 
manager  on  Mav  10.  1922. 

it 

Bodill,    Parker  &  Co.   Ltd.  (old  company)  p. 
Harcourt.    of    23,    Cohnore    Row,    Birminf:  IB- 
ceased  to  act  as  receiver  or  manager  on  Fd) 
14,  1922. 

Fastnut  Ltd.~C.  F.  Farmery,  of  6,  .S)Uth 
Park  Gardens,  Ilampstead,  was  appointed  rei 
on  April  27,  1922,  under  powers  contained  in  den- 
tures dated  December  15,  1910. 


REGISTRATION  OF  PUBLIC  AND  PRIVfE 

COMPAN'IES  undertaken  :it  standard  rates,  i"C 
of  all  legal  and  Somerset  House  charges.  Cos 

COO  private  company  registration.  ;^35.  A 
private  company  costs  £jy4  los  (including  £toS  , 
capital  duty,  stamps  and  fees'.    Inclusive  rates  f(fi 
registr.itlon  of  public  companies  on  application. 

Capital  procured  for  approveti  conipariirs  by  means  of  I 
capital  issue:,  or  bv  ibc  introduciion  of  private  c.ip't.il.  1^ 

Responsible  po-iitions  available  from  time  to  tims  io>r  ■** 
liircctors  and  p.Trlners  posse-S!i*ng  capital  and  ability. 

Please  seid  paroculars  of  vour  requirements  to  , 

COMPANY    REGISTRA  nON     BUREAC  lift' 
Floor),  12,  Upper  Camdeti  Street  Dublin,  I 
And  at  London  and  Paris.  | 
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BOARD  OF  TRADE  NOTES. 

[Abstracted  from  the  Board  of  Trade  Journal.) 

Electric  Power  Supply  to  East  Norway. — H.M. 
Minister  at  Christiania  states  tliat  tlie  Coinniissiun 
appointed  by  the  iStoiting  in  1918  to  enquire  into 
the  question  of  a  national  plant  for  the  supply  of 
electricity  to  the  w  Ijole  of  Norway  has  now  prepared 
temporary  reeonunendations  for  the  power  supply 
of  Kast  Norway,  it  is  stated  that  the  recomnieiida"- 
tions  in  question  have  not  been,  and  will  not  yet 
be,  published.  A  communique  on  the  subject  has, 
however,  been  issued  to  the  Press,  of  wliich  the 
•.ollowiiig  is  a  summary  :  '•  The  committee  are 
agreed  that  to  supply  electricity  to  East  Norway  in 
a  raujuai  manner  presumes  that  this  district  would 
be  treated  a,s  a  unit.  The  main  source  of  power  for 
the  district  will  be  the  Nore  power  station,  of 
,wiiicli  ihe  construction  should,  in  the  opinion  of 
the  Commission,  be  continued.  In  the  meantime, 
.however,  the  Raanaasfos  power  station  has  been 
finisiied,  but  is  not  under  full  load.  The  Morkfos- 
-Solbergfos  scheme  will  be  completed  in  1924,  and 
.will  yield  about  40,000  kw.  There  will  be,  further, 
paboai.  20,000  kw.  available  from  Rjukan.  This  new 
power  is  comparatively  expensive.  The  general 
economic  situation  indicates  that  tlie  increase  in  the 
,con3umption  of  power  will  not  be  very  great  during 
the  next  few  years.  The  level  of  prices  is  falling 
(and  large  constructional  operations  which  can  be 
^postponed  should  not  be  pressed,  but,  in  view  of 
the  prevailing  unemployment,  work  should  be  con- 
^tinued  on  the  Numedal  Railway  and  the  operations 
jt  the  Nore  installation,  in  which  wages  form  the 
':hief  expense,  while  orders  for  pipe  lines  and 
.machinery,  as  well  as  the  construction  of  the  power 
station,  should  be  postponed  uhtil  it  is  possible  to 
have  a  clearer  survey  of  the  process  of  development. 
■Considerable  new  quantities  of  power  can,  how- 
ever, be  acquired  at  comparatively  little  cost  by 
;  regulation  of  the  Glommen  and  Numedalslaagen — 
!  jperations  which  also  call  for  a  comparatively  large 
I  staff  of  men,  but  do  not  require  so  much  in  the 
.  ivay  of  material.  The  undisposed  of  power  in  the 
district  should  be  distributed  through  the  medium 
of  the  State  to  convenient  places  within  the 
^;variou:S  counties,  and  should  be  offered  at  a 
■XKC  of  Kr.  150  per  kilowatit  per  year, 
I  decreasing  to  Kr.l25  accordingly  as  the 
-egulation  of  the  Glommen  progresses."  When  the 
Nore  power  station  comes  into  u«e  the  price  should 
;  _urther  be  reduced  to  the  tariff  price  in  force 
1  for  that  station.  The  price  proposed  does  not  apply 
Kfl  the  Rjukan  power.  As,  however,  the  Rjukan 
Mower  line  will,  in  the  view  of  the  Commission, 
■etam  a  permanent  value,  this  installation  need 
lot  be  written  off  as  quicklv  as  was  the  original 
,,issumpfion.  It  is  also  proposed  that  the  price  for 
|,his  power,  delivered  at  Kongsberg,  ishould  be 
reduced  to  Kr.l25  per  annum.. 


Barcelona  Motor  Exhibition.— In  a  report  on 
he  Barcelona  International  Motor  Exhibition  (May 
'!4  to  June  5)  H.M.  Consul-General  states  that  the 
exhibition  was  held  in  two  large  halls,  which  will 
I  ventually  form  part  of  the  Electrical  Exhibition  to 
()e  held  in  the  course  of  the  next  two  yfars.  French, 
jlimerican,  Italian  and  Belgian  cars  are  all  weli 
1  epi-esented,  together  with  the  leading  Spanish 
»nakes.  The  following  P>ritish  firms  participated  : 
|Armstrong-Siddeley,  Crosslev.  Lanchester  (two  cars 
I  ach),  and  Austin:  R.S.A.  and  Royal  Enfield  motor 
:  ycles;  Avon  tyres  and  many  British  manufacturers 
I  f  a,ccessories  were  represented  by  a  local  agent 
jenting  a  special  stand.  A  copy  of  the  catalogue 
j,iay  be  seen  at  the  Department' of  Overseas  Trade 
Exhibitions  and  Fairs  Division),  35,  Old  Queen 
I,)treet,  London,  S.W.I. 

i  ==^= 


British  1'rade  SHip.~In  view  of  recent  announce- 
inents  of  a  projected  voyage  round  the  world  by  the 
l^teamship  '  Orontes,"  renamed  "  British  Trade,'" 
I'onfusion  has  ari.sen  between  this  voyage  and  that 
j  irranged  for  another  vessel  under  the  auspices  of 
■  British  Trad=  Ship  Ltd.,  of  which  Earf  Grev  i= 
I  chairman.  The  "Orontes,"  or  "  British  Trade," 
Mas  no  connection  whatever  with  British  Trade  Ship 
(-'td.,  whose  proposal  is  to  build  a  special  ship  for 
I  he  pui-pose  of  an  exhibition,  and  send  her  round  the 
j'ynrld  in^  ]f)24.  The  intended  voyage  of  the 
,  Orontes"  follows  verv  closelv  the  itinerary  sketched 
put  for  the  Briti.Mi  Trade  ship,  but  Earl 'Grev  and 

ns  cn-directors  of  British  Trade  Shin  Ltd.  'desire 
I  °r»!?  '1"'*'®  intending  exhibitors  on  the 

Orontes"  (or  "  Briti^^h  Trade  ")  that  British  Trade 
j  Jtd.  IS  in  no  way  responsible  for  any  arrangements 

n  connection  with  the  "  Oronte.s  "  'voyage. 


ENGINEERING  WORLD. 
CONTRACTS  AND  TENDERS. 


Melbourne  Tramways  Board  ;  Tenders  for 
liiLECTRic  Tramcars. — The  Melbourne  Tramways 
Board  will  shorty  invite  tenders  for  the  supply  of 
LO  singe-truck  electric  tramcars,  delivery  to  be 
spread  over  a  period  of  two  years. — Reuter. 


East  Indian  Railway  :  Electkic  Overhead 
Travelling  Cranes. — The  East  Indian  Railway 
invite  tenders  for  the  supply  of  electric  overhead 
travelling  cranes.  Tenders  should  be  addressed  to 
the  secretary  of  the  company,  2&-30,  Nicholas  Lane, 
Loud. in,  E.G. 4,  up  to  11  a.m.  on  Wednesday,  June 
21.  1!)22.  Copies  of  the  specification  can  be  obtained 
at  tliL'  company's  offices  on  payment  of  £1  Is.  each. 
This  fee  will  not  be  returned.  (Reference 
3701/4/T.G.) 

Motor  Lorries. — The  Board  of  Sanitary  Works 
of  Buenos  Aires  are  calling  for  tenders  for  the 
supply  of  15  5.000  kilog.  motor  lorries,  20  2,000 
kilog.  motor  lorries,  and  25  5,000  kilog.  trailers.  The 
closing  date  for  the  receipt  of  the  tendei' (which  must 
be  presented  through  a  local  agent)  is  August  2. 
The  specification  is  stated  to  be  the  same  as  that 
fiirwni'ded  in  August,  1921.  in  connection  with  a 
similar  call  for  tenders.  A  copy  of  this  specifica- 
1ion  (in  Spanish)  can  be  seen  at  the  Overseas 
Dejiartment  on  application  to  Mr.  Fagan,  Room  49. 
Tliri,'  IS.  however,  no  mention  of  trailers  in  this 
siuTiluation.      (Reference  363/F.L./E.C.) 


Disinfectant  Powders. — H.M.  Trade  Commis- 
sioner in  Cape  Town  reports  that  the  South  African 
Railways  and  Harbours  Administration  is  inviting 
tenders  for  the  supply  of  such  quantities  of  disin- 
tiMtniit  powder  as  may  be  required  and  ordered  by 
llnm  during  the  period  August  1,  1922,  to  December 
31,  1922.  The  quantities  required  are  estimated  as 
follows,  but  the  Administration  does  not  bind  itself 
to  accept  these  or  any  definite  quantities  : — 

Powder  lb. 


Cape  Town    12.000 

Port  Elizabeth    4,000 

East  London    500 

Durban    200 

Tiansvaal  (tlelivered  at  Durban)  ...  100 


A  copy  of  the  tender  form  and  conditions  of  tender 
may  be  inspected  at  the  Department  of  Overseas 
Tradd  (Room  52),  35,  Old  Queen  Street,  London, 
S.W.I,  by  United  Kingdom  firms  inlerested.  Ten- 
ders must  be  received  by  the  Secretary  to  the 
Tender  Board,  S.A.R.  Headquarter  Offices,  Johan- 
nesburg, not  later  than  noon  on  Monday.  June  20, 
1922.  Local  representation  is  considered  advisable. 
(Reference  D.O.T.  8738/E.D. /CP.) 


Pelton  Wheel  and  Alternator  for  Midland 
Railway,  Arthur's  Pass  Section. — The  Public 
Works  Department  of  New  Zealand  invite  tenders 
for  the  manufacture,  supply  and  delivery  of  one 
Pelton  wheel  of  225  h.p.,  direct-ooupled  to  A.C. 
generator  of  150  k.v.a.  (120  kw.  at  '8  power  factor), 
three-phase,  2,200  volts,  50  cycles,  adapted  to  run  in 
parallel  with  a  100  kw.  alternator,  all  in  accordance 
with  specifiralion.  Tenders  will  be  received  by  the 
Secrctai-y,  Public  Works  Tenders  Board,  Welling- 
ton, not  later  than  12  noon  on  July  4.  A  copy  of 
the  specification,  conditions,  and  tender  form  may- 
be inspected  by  United  Kingdom  firms  interested  on 
application  to  the  Department  of  Overseas  Trade 
(Room  49),  35,  Old  Queen  Street,  London,  S.W.I, 
up  to  June  10,  after  which  date  the  particulars 
will  be  available  for  loan  to  firms  in  the  provinces 
unable  to  arrange  for  inspection  in  London.  In 
view  of  the  limited  time  available  for  the  presenta- 
tion of  tenders,  this  information  will  probably  be 
only  of  use  to  firms  who  are  in  a  position  to  notify 
their  local  agents  by  cable.  (Reference  D.O.T. 
8684/E.D./E.P.) 

Tenders  Invited  for  Waterworks  Material. — 
H.M.  Trade  Commissioner  at  Cape  Town  repoii,s 
that  tenders  are  invited  for  the  supply  of  material 
for  the  construction  of  waterworks  for  the  Barkly 
West  Municipality.  The  contract  includes  the 
supply  of  steel  pipes,  the  necessary  excavation  and 
laying  of  these;  specials,  valves,  hydrants,  lead  and 
yarn,  etc.:  tiie  supply  and  fixing  of  suction  gas 
engines  and  pumps,  pump  house  and  well,  and 
sedimentation  tanks,  filters  a.nd  service  reservoir. 
Sealed  tenders,  made  according  to  a  prescribed  form, 
must  be  deposited  at  the  Municipal  Offices,  Barkly 
West,  not  later  than  noon  on  June  2().  Plans  may 
be  inspected  and  specifications  and  ouantities 
obtained  at  the  office  of  the  Consulting  Engineer, 
Mr.  R.  W.  Menmuir,  M.Inst. C.E..  Church  Souare. 
Cape  Town,  or  at  the  office  of  Mr.  H.  V.  D.  P. 
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Wiehahn,  town  clerk,  Barkly  West.  A  deposit  of 
one  guinea  must  be  made  for  each  particular  copy 
of  specifications  and  quantities.  The  deposit  will 
be  returned  on  the  receipt  of  a  bona  fide  tender. 
To  secure  contracts  of  this  nature  it  is  essential  that 
United  Kingdom  firms  should  be  represented  in  the 
Union  by  a  resident  agent.  The  Department  of 
Overseas  Trade  is  prepared  to  suggest  the  names  of 
persons  who  might  be  appointed  as  agents.  A  copy 
of  the  specification  and  lender  form  can  be  seen 
by  interested  United  Kingdom  fii-ms  in  Room  50a  of 
the  Department  of  Overseas  Trade,  35,  Old  Queen 
Street,  S.W.I,  but  no  plans  are  available  in  the 
Department.     (Reference  8795/E.D. /E.P.) 


OPPORTUNITIES  FOR  BRITISH 
TRADE. 

Machinery  Required  in  India. 

The  Ranaghat  Cotton  Mil's  Ltd.  (capital 
Rs.25,00,000;  managing  agent,  Messrs.  A.  C.  Paul 
&  Co.,  4,  Commercial  Buildings,  Clive  Street 
Calcutta),  will  require  machinery  for  the  manufac- 
ture of  cotton  and  wool. 

The  Bengal  Planters  Ltd.  (capital  Rs.50,000; 
managing  agent,  Messrs.  Mechanics  Combine,  215, 
Old  China  Bazar  Street,  Calcutta),  will  require 
agricu.tural  machinery  for  planting  and  cultivation. 

Messrs.  M.  K.  Klianna  &  Co.  Ltd.  (capital 
Rs.25,00,000:  miners  and  colliery  agents,  8,  Old 
Court  House  Corner,  Calcutta),  will  require  mining 
machinery. — Renter. 

Electric  Lighting  Scheme  for  South  Africa. 

His  Majesty's  Trailr  G miniissioner  at  Cape  Town 
reports  that  the  M.in  >  |'a';l>  of  Robertson,  South 
Africa,  are  calliii;^  i-m  umi'Ii  is,  to  be  presented  at 
tlie  office  of  the  Town  Clerk  of  Robertson  not 
later  than  noon,  August  14,  1922.  for  the  supply, 
delivery  and  erection  (optional)  of  the  following 
plant  and  materials  : — 

Contract  No.  1  :  Two  75  kw.  steam  sets  and  equip- 
ment for  power  station. 

Contract  No.  2  :  One  300-ampere-hour  battery. 

Contract  No.  3  :  Material  for  the  outside  distribu- 
tion system.  More  particularly  each  steam  set  com- 
prises' an  engine  of  the  hiaih-speed  vertical  or  other 
type  directly'coupled  to  a  75  kw.  dynamo  on  the  same 
base  plate  for  use  with  a  three-wire  system  at  480/ 
240  volts,  with  all  auxiliary  equipment,  accessories, 
tools  and  spares,  including  two  water-tube  boilers 
working  at  a  pressure  of  1601b.  per  square  inch 
with  100  deg.  Fah.  superheat,  automatic  stokers  of 
the  chain  grate  type,  vertical  direct-acting  feed 
pumps,  a  Booster  dynamo  on  the  extension  of  the 
generator  shaft  and  eight  switchboard  panels. 

Contract  No.  2  comprises  a  battery  of  250  cells 
having  a  capacity  of  300  ampere  hours  over  a  10- 
hour  discharge,  together  with  acid,  spares  and  acces- 
sories as  specified. 

Contract  No.  3  comprises  the  supply,  delivery  and 
erection  of  poles,  cross  arms,  insulators,  overhead 
conductors,  unde'ground  cables,  overhead  house 
connections,  street-lamp  brackets,  automatic  street 
light  switches,  lightning  arresters  and  other  material 
as  set  out  in  the  schedule  of  quantities. 

A  copy  of  the  specification  and  conditions  of 
tender  can  be  seen  in  Room  49  of  the  Department  of 
Overseas  Trade,  35,  Old  Queen  Street,  London, 
S.W.I,  and  a  further  copy  will  be  lent,  in  order 
of  application,  to  United  Kingdom  firms  who  are 
unable  to  send  a  representative  to  the  department. 
Firms  wishing  to  tender  are  also  requested  to 
forward  their  applications  to  the  Consulting 
Kngineer.  Major  C.  G.  Trevett,  O.B.E.,  A.M.I.E.E.. 
25.  Rosmead  Avenue.  Cape  Town,  together  with  a 
deposit  of  £3  3s..  which  will  be  returned  on  receipt 
of  a  bona  fide  tender.  Cheques  to  be  made  payable 
to  the  order  of  the  Town  Clerk,  Robertson. 

One  copy  of  the  specification  and  tender  forms 
will  be  supplied  without  charge  and  an  additional 
copy  may  be  obtained  on  payment  of  £1  Is.  per  set. 
Drawings  may  be  seen  at  the  office  of  the  Town 
Clerk  and  the  Engineer,  and  copies  obtained  from 
the  Engineer  at  the  rate  of  £1  Is.  per  set. 

Representation  by  an  agent  resident  in  the  Union 
of  South  Africa  is  necessary  to  enable  United 
Kingdom  firms  to  tender  successfully  for  contracts 
offered  by  South  African  municipalities,  and  the 
Department  of  Overseas  Trade.  35.  Old  Queen 
St-eet.  London,  S.W.I,  is  prepared  to  assist  United 
Kingdom  firms  desirous  of  tendering  for  such  con- 
tracts bv  suggesting  suitable  agents  to  act  for 
■them.    (Reference  8796/E.D. /E.G.) 


THE  MARKETS. 


EXTRUDED  BRASS  ROD  PRICES. 

June  12th,  1922. 
McKechnie  Bros.   Ltd.,    Kotton    Park   Street,  Bir- 
miugham,  state  that  the  basis  price  to  date  for  Brass 
Ryds  is  t)|d.  per  pound.     Prices  for  Special  Alloys  in 
Rods  aud  Ingots  will  be  quot.  d  on  application. 


.June  12th,  1922. 
A.  Joseph  intimates  under  to-day's  date  that  he  is 
a  buyer  of   Non-ferrous  Scrap  Metals  at  the  under- 
mentioned approximate  prices  per  ton  :  — 

@  per  ton. 

New  aluminium  cuttings  £65    0  0 

General  collected  scrap  brass   29    0  0 

Clean  copper   54  10  0 

Braziery  copper    44  10  0 

Qunmetal    39    0  0 

Old  lead,  I«ss  usual  draft   22    0  0 

(All    metal    carted    free  in 
London  area.) 

Tea  lead   20  0  0 

Old  zinc  .    16  0  0 

Hollow  shaped  pewter..    120  0  0 

Shaped  black  pewter    70  0  0 

and  can  supply  solder  as  follows:  — 

@  per  con. 

Plumbers',  in  bar  or  strip  fi)rm  £75    0  0 

'I'inmaus'    9;')    0  0 

Blowpipe    105    0  0 

All  prices  based  on  day  of  delivery  of  the  metal 
unless  otherwise  arranged. 


MARKET  REPORTS. 

OILS,  ETC. 

Lubricating  Oils, — The  market  cuntinue.s  firmer  on 
the  other  side  for  shipment,  with  further  advances. 
The  largest  importing  company  have  reduced  their 
scheduled  prices  to  come  into  line  with  shipment 
prices.  We  quote  pales,  £12  10s,  to  £24  10s,  ; 
reds.  J£15  to  £30:  dark  cvlinders,  £15  to  £35;  fil- 
tered cy'.inders,  £20  to  £37;  blacks,  £8  to  £19;  all 
ex  wharf,  London,  less  2^  per  cent  discount,  prompt 
delivery.  Shipment  prices  on  application. 
Soluble  oil,  £23  10s. 

Fuel  O;i,^r;05/10  gravity,  £5  per  ton.  950 
gravity.  £3  12s.  (Id,  per  ton.  Both  ex  tank,  net 
cash ;  delivei  ed  in  bulk  by  tank  wagon,  10s.  per 
toi!  extra, 

I'araffin  Wax  and  Scale,— Market  steady.  118/20 
deg.  Fall,.  2|d,  :  123/25  deg.  Fab.,  2'.d.:  125/30 
deg.  Fah.,  2§d,  :  130/35  deg,  Fiih..  ;  i:!r,/40  deg. 
Fall.,  3g :  London  and  Liver|iuiil.  I'a>  allin  scale 
market  firm.  Su|iplies  sliort  for  forward  shipment, 
many  refiners  declining  Id  quote.  We  quote  122/24 
deg.  Fah.,  2d.  spot;  l|d.  c.i.f.,  for  prompt  shipment. 

Petroleum  Ojls, — Water  white.  Is.  Gd. ;  standard 
white.  Is.  5(1,.  in  barrels  net,  300  deg.  high-test 
oil,  Is.  OJd.,  les.s  24  per  cent  discount,  barrels  in- 
cluded, ex  wliart  London. 

White  Oils,— Special  No,  1  white-  oil,  £43  10s, : 
Nn,  1  white  oil  out  of  stock,  price  for  forward  de- 
livery. £41;  No.  1a  half-white  oil,  £3G;  all  ex 
wharf.  London;  in  drums  free.  No.  2  half-white 
oil,  £32,  in  barrels  free;  all  net  cash. 

Animal  Oils. — Neatsfoot  oil.  English.  5s.  3d. 
South  American,  under  1  per' cent  f.f.a.,  5s.  7^d., 
ex  wharf.  London.  English  lard  oil,  62s.  to  74s. 
American  prime  winter  .strained  lard  oil,  now  land- 
ing, 72s.:  a'l  in  barrels,  net.  Pa'.e  horse  oil,  small 
lot!',  only,  36s.  per  cvvt.  net,  delivered. 

Linseed  Oil. — Oh  larger  shipments  of  seed  and 
absence  of  American  orders  market  has  declined. 
London  spot.  43s.  6d. :  June,  40s.  6d. :  June/August. 
.38s.  3d.;  September /December,  36s.  3d.  Hull  spot, 
4.3.^,  6d.  :  June.  40s.  3d.;  June/August,  37s.  9d.  ; 
September /December,  36s. 

Rosin. — Market  steady.  American  B,  14s. :  EG, 
14s.  6d. ;  MN.  15s.  Od. ;  WG  18s.  6d. ;  WW, 
20?.,  6d.     French  FG,  14s.;  WW,  17s.  9d. 

Tallow. — No  auction  sale  was  held  on  Wednesday. 
June  7.  Australian  mixed.  36s.  to  39s.;  beef,  36s. 
to  42s.;  mution,  36s.  to  42s. 

Turpentine. -.-Market  steadier  after  slight  decline 
on  lower  Savannah   qnotations.       American  spot, 
'67s.  3d.:  June.  67s-.:  July /December    65s  :  Sep- 
tember/December, 64s.  9d. 

Akthup.  Buown  &  Co.  Lm, 
126,  Bishopsgate,  London,  E  C. 2. 


ENGINEERING  WORLD. 

NEW  YORK  METAL  MARKET. 

he  latest  quotations  on  the  metal  market  are  : — 

Dols.  per  ton. 

Iron,    No.    2    American  Northern 

Foundry    23.00  to  24.00 

Cents  per  lb. 

Tin,    spot    31.50 

Zinc.  K;isl  St,  Louis    5.42^ 

Copper,   Mil  (  1  riilytic,  spot    13-^-14 

Copper.  Eli'ctriilytic,  futures    131-14 

— Reuter. 


SYDNEY   HARDWARE  MARKET. 

On  the  Sydney  hardware  market  lead  pipings  and 
fittings  have  been  heavily  reduced.  Wires  are  firm 
and  lor  tiie  most  part  are  very  scarce.  Tlie  quota- 
tions are  as  follows  : — 

t'encing  wire  : —  Per  ton. 

Austialian  black.  No.  8  gauge   £24  10  0 

Australian  black,  No.  10  gauge    25  10  0 

American  galvanised,  No.  6  gauge    28  10  0 

American  galvanised.  No.  10  gauge  ...    30    0  0 

Barbed  wire  : —  Per  ton. 

Austra.ian  galvanised,  12^  gauge   £40    0  0 

American  galvanised,  12  gauge    33  10  0 

Galvanised  iron  : —  Per  ton. 

English  corrugated.  26  gauge   £35    0  0 

Eng.ish  plain,  26  gauge    37    2  6 

Per  mile. 

Rabbit-proof  nettings   £71    7  6 

Per  ton. 

Sheet  lead,  in  full  rolls   £37    0  0 

Bar  iron    23  10  0 

Shoeing  steel    24  10  0 

Steel  piates    24    0  0 

Steel  sheets    32  10  0 

i'lnplates,  British,  per  double  bo.x    3    2  6 

— Reuter. 


BRUSSELS  IRON  AND  STEEL  MARKET. 

On  the  iron  and  steel  market  a  considerable 
improvement  is  felt  in  several  sections.  In  pig 
iron  and  half-manufactured  products  there  are  no 
great  changes  to  report.  In  the  steel  section  pro- 
gress is  distinctly  marked,  and  for  immediate 
deliveries  ])rices  liere  and  there  show  rises,  due 
pr  jbably  tu  the  weakness  of  foreign  competition. 

The  lollowing  are  the  latest  quotations  for  large 
quantities  for  tJie  interior,  free  on  truck  : — 

Francs. 

Commercial  bars    415-  425 

Large  angles    395-  400 

Small  angles    405-  415 

Rails    400-  425 

Belgian  foundry  [tin  iron.  No.  1    255-  2l0 

Belgian  foundry  pii;  iion.  No.  2    245-  250 

Belgian  foundry  pig  iron.  No.  3    235-  240 

Sheets,  Thomas,  5  mm,  and  over   470-  480 

Slic.ts.  Thomas,  3  mm   500-  520 

;-Im-  t>.   polished,  Thoma.s    900-  925 

Sli(-et.s,  galvanised,  6/10  mm   1,500-1,550 

Steel.   Siciiicns-.Martin  special   •.       700-  900 

Stee!,  SieiiKus-^lartin,  extra  soft    525-  550 

Steel,  Siemens-Martin,  half  hard    550-  575 

— Reuter. 

SPANISH  ORE  FREIGHT  MARKET. 

The  following  are  among  the  latest  quotations  on 
the  Spanish  ore  freight  market  :  Bilbao  to  Rotter- 
dam, 7s.  6d. ;  to  Newport,  7s.  6d. ;  to  ^Middles- 
brough,  7:S.  '  9d.  Huelva  to  London,  10s.  6d. 
IMelilla  to  Rotterdam,  8s. ;  to  Middlesbrough,  8s.  2d. 
Santander  to  Cardiff,  6s.  9d. — Reuter. 


SPANISH  IRON  ORE  MARKET. 

There  is  very  little  business    on    the    iron  ore 
market.    At  Bilbao.  9,000  tons  of  carbonado,  50 
per  cent  have  been  sold  for  shipment  to  Rotterdam 
22s,.  c.i.f. 

The  Riff  mines  have  sold  10.000  tons  60  per  cent 
to  CJermanv  at  22s.,  f.o.b. — Reuter. 


THE    LONDON    IRON    &    STEEL  EXCHANGE. 

The  first  meeting  of  the  London  Iron  and  Steel 
Exchange  since  the  Wliitsun  holidays  was  well 
attended  by  manufacturers  and  merchants.  Busi- 
ness .was  inactive,  as  the  trade  has  entered  upon  a 
season  when  the  overseas  demand  usually  shows  n 
contraction,  A  steady  business,  however,  is  pass- 
ings and  although  most  works  have  comparatively 
light  order  books,  they  have  enough  in  hand  to 
keep  them  going  for  a  few-  weeks.  The  absence 
of  forward  buying  makes  the  position  somewhat  pre- 
carious fronij  a  manufacturers'  point  of  view,  as  they 
are  unable  to  lay  their  plans  for  continuous  opera- 
tions over  a  period.  The  shortage  of  scrap  is 
beginning  to  attract  attention,  and  complaints  are 
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heard  that  many  of  the  stocks  that  a  few  mont 
ago  were  a  drug  in  the  market  have  been  export 
to  America  and  Germany,      So  far  as  can  be  sed 
however,  there  are  still  sufficient  quantities  in.tlj 
country  to  take  care  of  the  probable  needs  of 
steel  makers  for  some  time  to  come.     Pig  iron  pJ 
ducers  complain  of  a  small  demand  for  their  pf 
ducts,  and  the  prospects  of  the  engineers  restartil 
work  has  not  led  to  any  increase  in  enquiries.  Irl 
is  now  being  placed  in  .stock,  and  there  is  a  pos 
bility  that  blast  furnaces  in  one  or  two  distriJ 
will  suspend  operations  for  a  time.    The  demand 
semi-finished  material  continues  to  be  brisk; 
British    manufacturers    are   not    maintaining  thl 
([notations  so  rigidly  as  was  the  case  a  week  or  t| 
ago  in  face  of  Continental  competition.  In 
finished  material  branches  business  has  been  quil 
and    trading    with    practically    all    the  ovei'sJ 
markets  lias  been  light.    A  feature  of  the  situatil 
lately  has  been  the  renewed  competition  of  Canadf 
tube    manufacturers.      On    the   lother  hand, 
Americans  are  not  taking  a  gi-i^at  deal  of  exjx 
business,  the  recent  levival  cd'  trade  in  the  domes 
market  keeping  their  mills  well  employed. 


NOTICES  OF  MEETINGS. 


THE  INSTITUTE  OF  METALS. 

SWAN.SEA  :  The  annual  meeting  will  take  placol 
Swansea  on  September  20,  21  and  22.    The  read| 
and  discusision  of  papers  has  been  arranged, 
the  programme  includes  a  visit  to  Singleton  Uni\ 
sity  CoUeo-e.    Full  particulars  may  be  obtained  frj 
the  Secretar---  30,  Victoria  Street,  Lond.in,  S.^\ 


INTERNATIONAL  THEmiKE  EXHIBtTIO 
Intsresllng  Models  and  Wonderful  Lighting 

Engineers  would  find  much  to  interest  them 
the  International  Theatre  Exhibition  that  is 
being  held  at  the  Victoria  and  Albert  Muse- 
Many  small  models,  illustrative  of  scenes  used 
different    [.iroductions,    are    exhibited,    three  t 
from     Romeo  and  .Juliet."  which  was  produce 
the  Carnegie  Institute,  being  particularly  worth 
notice,  as  tlit.si-  were  all  made  fr;)m  one  permanj 
and  cunveitilile  skeleton  set.    In  the  original  fi 
duction    the    p'ay   was   given   with   its   20  t 
clianges  of  scene,  and  all  the  scene  shifts  w-ere  in 
in  the  dark,  a  triumph  ot  precision  on  the  part 
both  designer  and  engineer.    As  each  model 
lit  in  a  reproduction  of  the  lighting  used  upon 
stage,   it   IS   easy   to  understand   how   more  t 
interesting  tin-  model  room  proved  to  the  grei 
majority  of  ilie  visitors  who.  by  the  way,  on 
day  nf  tin-  piivalc  view,  included  some  of  our  n- 
famous  tli-'.-iti  iral  stars,  tin-  .Minister  of  the  N(  t. 
lands,  and  geiititinm  of  the  tieneral  Advisory  C 
inittee,    whose   chairman   was   Sir   Cecil  Haicc 
Smith;  vice-chairman.  Lord  Howard  de  Waldeii 
Electrical   engineers  would  be  interested  in 
colour    analysis    of    "  The   Power   of  Darkner 
;!rranged  by  Mordecai  lorolik,  and  could  conij; 
them     with    the    manner    in    which  this  desif] 
arranged  his  scenes  so  as  to  reproduce  the  ef 
towards  which  he  aspired.      Let  me  explain 
further.     Having    treated   the   story    in  terms 
colour,  he  endeavoured  to  repeat  these  colours 
the  actual  scenes,  and  by  this,  one  presumes,  hcj 
to  intensify  the  playwriter's  object,  and  sucref 
very  well. 

Two  models  for  theatres  that  were  on  show 
the  German  room  could  not  be  understood  by 
amateur:  one  needed  the  help  of  the  artist  ar 
description  of  his  ititention.  but  in  the  same  r 
were  models  of  simple  accessories  that  could 
requisitioned  to  suoniy  manv  deficiencies  in  a  s^ 
setting.    Elsewhere,  in  the  English  rooms  csprci? 
there  were  models  of  theatres,  including  suggest 
and  models  of  tliose  already  in  existence,  one  ni 
in  particular,  which  consisted  of  a  stage  which 
its  back  open  for  insnection.  and  was  fitt''''?!, 
with  dron  curtains,  etc..  for  a  complete  play.  hW 
very  instructive. 

Several  photogranhs  of  The  Gordon  C 
.'School  of  .Art  for  the  Theatre."  \\iiich  exist  in 
Florence,  il'ustrated  the  good  work  which  this  sc  fll 
was  turnine  out.  and  also  the  men  at  workfc 
different  details  for  theatrical  productions.  Ift 
could  do  with  a  similar  scliool  in  England,  w  IB 
men  w-ith  ei^gineering  canabilities  could  com  W 
these  w-ith  artistry  in  its  hip-hest  form.  Art  f  HP 
cannot  be  successful  in  commercial  products  :  I 
tical  suggestions  and  opinions  must  receive  -W 
due  weieht.  and  it  is  to  the  combination  of  W 
artist  and  the  commercial  man  that  one  has  ( sd 
so  much  to  the  -nst  and  hopes  to  owe  so  nCh 
more  in  the  future  ' 
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ABSTRACTS. 
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Iydney  Water  Sui'ply.      {The  Common- 
wealth  Engineer,  April  1,  1922.) 

Tlie  N.S.W.  Public  Works  Department 
s  at  present  engaged  in  inve.stigating  the 
/Varraganiba  .scheime  for  providing  addi- 
ional   catchment   area    for   the  future 
ugmentation  of  Sydney's  water  siipply. 
'  he  river  is  >naiTO'-r,  and  at  a  height  of 
'lOOft.    above  bed  level  it  is  only  some 
•iOO  ft.  to  700  ft.  wide  from  bank  to  bank, 
t  is  proposed  that  a  dam  at  this  site 
liould  be  some  300  ft.  in  height.     It  is 
nticipated  that  the  bottom  of  the  founda- 
tions will  be  approximately  only  some  6  ft. 
bove  sea  level.    The  width  of  the  dam  at 
ihe  base  is  shown  as  some  290  ft.  ;  that  is, 
j'pproximately  the  same  as  its  height. 
'  The  storage  capacity  as  proposed  will 
I  e  25,000  million  cubic  feet.    The  amount 
water  wliich  the  Warragamba  reservoir 
Laii  be  relied  upon  to  supply  day  in  and 
,  ay  out  throughout  the  year  has  been  esti- 
■  aated  at  some  200,000  gallons  per  day,  20 
I'  ears  hence.      In  addition  to  the  work 
lavolved  in  the  construction  of  the  dam,  a 
lurther  feature  of  the  complete  scheme 
i  onsists  of  the  conduit  and  canals  to  bring 
,lie  water  into  the  metropolitan  area. 

r! 
< 

|-REENW00D  Fuel  fou  Gas  Engines. 
•\  (The  South  Afr-ican  Mininj/  and 
]     Engineering  Journal,  May  6,  1922.) 

'  Some  striking  figures  have  Ibeen  sup- 
died  to  us  by  the  engiiieeiing  department 
'  i  Messrs.  Lewis  &  Maiks  shuwiug-  Ihe  re- 
j/alts  obtained  from  tlie  new  gas  engines  at 
I  le  Lonely  Mine.  These  gas.  engines  are 
[le  first  of  their  kind  in  South  Africa  to 
,1111  on  greenwood  fuel,  and  the  figures 
jtre  therefore  all  the  more  remarkal)le. 
j'he  average  cost  of  steam  power  for  the 
fist  three  months  on  steam  was  £4,551  Gs. 
j'd.  per  month.  The  fuel  consumption 
L'as  3,559  cords.  The  cost  of  power  gas 
flant  in  March  was  £1,393  lGs.^3d.  for  a 
r30,680  kw.  hour  output.  The  cost  per 
|ilowatt  hour  was  0.80d.  The  fuel  con- 
[irnptiou  was  670  cords. 


I 

CONVERSION  BY  PlANT  IN  MoTION.  (Elec- 

trical  Times,  June  8,  1922.) 

Tlie're  was  a  time  when  alternatiug-cur- 
|3nt  motors  were  by  no  means  satisfactory, 
I'nd  arce  lamps  run  by  alternating  current 
['■ere  even  worse.  Our  readers  know  how 
I'tese  difficulties  have  been  solved.  They 
I  ave  also  been  able  to  note  the  increasing 
jsndency  of  late  to  distribute  alternating 
jurrent  instead  of  direct  current  where 
ihe  engineer  in  question  has  had  a  per- 
|ectly  free  hand  and  a  virgin  field  to  start 
j'-pon.  What  is  more,  most  of  us  know 
j  f  cases  where  a  small  direct  current 
r.ndertaking  has  changed  its  .syst?m  to 
I  Iteiiiating  'current,  with  ev^ery  satisfac- 
jion,  upon  accepting  a  three-phase  bulk 
ppply.  Then,  is  there  any  excuse  for  the 
j^;rowing   amount    of    rotary  converting 

i 
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plant  in  this  country.  Need  we  multiply 
both  capital  and  running  charges  in  this 
manner?  When  a  power  house  generates 
three-phase  current,  why  should  the 
undertaking  almost  double  its  moving 
plant  by  distributing  direct  current? 

There  are  large  stations  in  this  country 
which  generate  three-phase  current  and 
supply  this  brand  of  electrical  energy  to 
important  consumers,  such  as  factories ; 
often  the  latter  have  their  own  sub- 
stations. But  their  central  area  of  demand 
having-  in  the  beginning  been  fed  witii 
direct  current,  the  policy  seems  to  be  one 
of  resignation  ;  this  imjjortant  area  is  to 
be  fed  with  direct  current  evermore. 
Look  what  that  means !  Eventually  we 
shall  have  a  large  power  and  cooking  load 
in  the  business  and  residential  districts  of 
every  great  town.  Will  the  rotary  conver- 
ters be  multiplied  and  remultiplied  until 
each  big  undertaking  has  30  or  40'  sub- 
stations containing,  say,  100,000  kilowatts 
of  plant  in  motion  ? 


Making  a  Four-wheeled  Chassis  Into  a 
Six- WHEELED  Tractor  Loijry.  By 
H.  Lionel  Williams.  {Contractors 
Record  and  Municipal  Engineering , 
June  7,  1922.) 
At  the  recent  parade  of  commercial 
motor  vehicles  I  was  aiforded  an  opportu- 
nity of  examining  a  type  of  vehicle  con- 
struction that  appears  to  have  great 
])ossibilities.  I  refer  to  the  Carrimore 
ti  actor-lorry  conversion  set,  made  by 
Messrs.  Carrosserie  Latymer  Ltd.,  which 
in  this  instance  was  coupled  up  to  a  Ley- 
land  chassis,  although  it  is  suitable  for 
attachment  to  practically  any  standard 
lorry  chassis.  By  the  provision  of  an 
extra  pair  of  wheels  the  weight  is  so  dis- 
tributed that  up  to  50  per  cent  more  than 
the  normal  load  can  be  carried  without 
exceeding  the  legal  axle  weights.  Further 
than  this,  the  increase  of  capacity  does 
not  apprecial)ly  affect  the  fuel  consump- 
tion of  the  vehicle,  and  any  body  length 
can  be  secured  without  the  disadvantage 
of  excessive  overhang  at  the  rear,  at  the 
same  time  allowing-  the  carrier  wheels  to 
be  positioned  so  as  to  obtain  the  best 
weight  distribution.  The  trailer  has  one 
pair  of  Avheels  at  the  rear  end,  the  fore- 
part being  supported  on  a  turntable 
mounted  on  the  vehicle  frame  just  over  the 
driving  axle.  In  vehicles  of  this  type  it 
is,  of  course,  important  that  the  point  of 
attachment  should  be  flexible  both  in  a 
vertical  and  a  horizontal  plane.  To  meet 
the  former  requirement,  the  turntable  is 
mounted  on  a  pair  of  trunnion  bearings, 
being  steadied  by  two  pairs  of  springs  fore 
and  aft,  above  and  below  the  table  ring. 
The  horizontal  movement  is  taken  up  by 
the  rear  springs  of  the  vehicle  to  which  the 
carrier  is  attached. 


The  Journal  of  {h^  Concrete  Institute 
for  May  contains  the  >econd  part  of  an 
article  entitled  "What  is  the  Use  of  the 
Modular  Ratio?" 


REVIEW. 


Principles  oe  Electrical  Engineering. 
By  William  H.  Tinbie  and  Tanne- 
mar  Buch.  (London,  Chapman  & 
Hall,  Henrietta  Street.  20s.  net.) 
The  title  of  this  book  is  somewhat  mis- 
leading. In  the  preface  th&  book  is 
described  as  strictly  a  first  course  on  the 
principles,  the  study  of  which  should  be 
followed  by  detailed  courses  in  direct- 
current  and  alternating  -  cuirent 
machinery.  It  is  further  explained  tliat 
the  book  is  priniaiily  written  for  students 
of  college  grade,  and  presumes  a  know- 
ledge of  the  calculus  and  physics.  It  is 
not  to  be  supposed,  therefore,  that  it  is 
a  comj-dete  text  book  of  electrical  engineer- 
ing. We  quite  agree  that  it  would  not 
be  possible  to  do  this  within  500  pages, 
or  indeed  in  many  volumes  of  500  pages, 
but  the  term  "  Principles  of  Electrical 
Engineering"  is  a  very  wide  one,  and  we 
cannot  imagine  a  text  book  being-  written 
under  the  title  "  Principles  of  Mechanical 
Engineering-."  The  book  is  leallv  one  of 
fairly-advanced  theory.  The  authors  are 
American  professors  of  electrical  engineer- 
ing, and  treat  their  subject  from  a  new 
angle. 

There  are  altogether  thirteen  chapters 
and  an  appendix  of  the  usual  tables.  "The 
first  chapter,  entitled  "  The  Electrical 
Engineer,"  is  quite  non-technical,  being  a 
review  of  the  present  position  of  electrical 
engineering.  The  authors  divide  electrical 
engineers  into  three  classes — the  first 
class  being  composed  of  men  who  apply 
the  laws  of  science  to  electrical  equipment, 
and  includes  the  research  worker,  and 
latliei  strangely,  it  seems  to  us,  the  pro- 
duction engineer.  We  rather  think  the 
production  engineer  might  have  been  in- 
cluded in  the  second  cla.ss,  which  com- 
prises the  men  who  plan,  construct  and 
operate  power-transmi.ssion  systems,  etc., 
or  even  to  the  third  class  of  consulting 
and  jwomotiiig  engineers.  Arbitran-  divi- 
sion is  not  possible,  of  course,  and  this 
the  authors  admit.  After  the  first  chapter 
the  book  is  very  technical.  At  the  end  of 
each  chapter  there  is  a  summary  of  the 
contents  and  a  series  of  proWems.  The 
treatment  of  some  of  the  subjects  is  voty 
orityinal  and  obviously  the  result  of  the 
authors'  practical  experience  as  teachers. 
There  are  many  sketches.  Dielectrics 
liavp  been  treated  in  a  novel  way,  and 
much  space  is  given  to  an  explanation  of 
the  ma<j'netic  circuit.  We  like  the  ivethod 
of  explaining  conciscdv  at  the  beginning 
of  each  chapter  ^\liai  it  is  proposed  to 
discuss.  The  book,  it  is  quite  clear,  has 
not  been  hastily  put  together,  but  is  the 
residt  of  much  painstaking  work,  and 
should  prove  a  very  useful  addition  to  the 
student's  library. 


Contributions,  correspondence,  and  suggestions  will 
be  welcomed,  our  desire  being  to  encourage  a 
closer  association  between  our  readers  and  our- 
selves THE  EDITOR. 
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Transport. 


ROAD. 


The  Royai  Show. 

The  annual  show  organised  by  the 
Eoyal  Agricultural  Society  of  England 
will  be  held  at  Cambridge  from  Tuesday, 
July  4,  to  Saturday,  July  8,  both  dates 
inslusive.  The  entry  list,  as  a  whole, 
shows  no  falling  off,  but  there  is  only  a 
small  entry  from  amongst  manufacturers 
of  and  deals  in  petrol-driven  vehicleis. 
However,  the  list  of  steam  wagon  mai<ers 
and  agrimotor  manufacturers  and  agents 
is  healthyj  and  is  set  out  in  the  following 
extract  from  the  general  list  of  entries  :  — 
Steam  Wagon  Makers. 

W.  Allchin  Ltd. 

Atkinson  &  Co. 

Aveling  &  Porter  Ltd. 

Chas.  Burrell  &  Sons  Ltd. 

Clayton  &  Shuttleworth  Ltd. 

Fodens  Ltd. 

W.  Foster  &  Co.  (Leeds)  Ltd. 

Richard  Garrett  &  Sons  Ltd. 

Leyland  Motors  Ltd. 

J.  and  H.  McLaren  Ltd. 

Mann's  Patent  Steam  Cart  and  Wagon 
Co.  Ltd. 

Marshall,  Sons  &  Co.  Ltd. 

Ransoimes,  Sims  &  Jefferies  Ltd. 

Ruston  &  Hornsby  Ltd. 

Sentinel  Wagon  Works  (1920)  Ltd. 

W.  Tasker&  Sons  Ltd  (Autohorse). 

Wallis  &  Steevens  Ltd. 

Yorkshire  Patent  Steam  Wagon  Co. 
Pethol   Vehicle    Manui' ACXLEJiRS  vvn 

D'BALEKS . 

F   G.  R.  Browne  Ltd. 
H.  G.  Burford  &  Co.  Ltd. 
Dennis  Bros.  Ltd 
Henry  Garner  Ltd. 
Maxwell  Motors  Ltd. 
Merry  weather  &  Sons  Ltd. 
Slough  Lorries  &  Components  Ltd. 
Studebaker  Ltd. 
Agrimotor  Manufacturers  and  Agents. 
Austin  Motor  Go.  Ltd. 
Blackstone  &  Co.  Ld. 
H.  G.  Burford  &  Co.  Ld. 
J.  I.  Case  Threshing  Machine  (^b. 
Crawley  Agrimotor  Co.  Ltd. 
Henry  Grarner  Ltd. 

International  Harvester  Co.  of  Greit 
Britain  Ltd. 

Martin's  Cultivator  Co.  Ltd. 

Melchior  Armstrong  &'Dessau  (London) 
Ltd. 

Tom  Norton  Ltd. 

Piccard,  Pictet  &  Co.  (London)  Ltd. 
Ransomes,  Sims  &  Jefferies  Ltd.  ^ 
Saunderson  Tractor  &  Implement  Co. 
Ltd. 

Wallace  (Glasgow)  I^td. 
W.  Weeks  &  Son  Ltd. 

Sundries. 
Anglo-American  Oil  Co.  Ltd. 
C.  T.  Bowring  &  Co.  Ltd. 
British  Petroleum  Co.  I^td. 
Dunlop  Ritbber  Co.  Ltd. 
Eag4e     Star    &     British  D'ominions 
Insurance  Co. 
Fastnut  Ltd. 


W.  Goodyear  &  Sons  Ltd. 

George  Hatch  Ltd. 

North  British  Rubber  Co.  Ltd. 

Shell-Mex  Ltd. 

Sterns  Ltd. 

John  Unite  Ltd. 

Vacuum  (  >il  Co.  Ltd. 

W.  H.  Willcox  &  Co.  Ltd. 

Implement  M.anufacturers  and  Dealers. 

Barford  &  Perkins  Ltd. 

Alfred  Dugdale  Ltd. 

R.  A.  Dyson  &  Co.  Ltd. 

Eagle  Engineering  Co.  Ltd. 

Thomas  Green  &  Son  Ltd. 

Haulage  Improvements  &  Constructions 
Ltd. 

Massey-Harris  Ltd. 

W.  N.  Nicholson  &  Sons  Ltd. 

West  Kent  Works  Ltd. 

Roadside  Petrol  Pumps. 

It  would  appear  that  the  rapid  rise  of 
the  roadside  or  kerbside  petrol  pump 
system  in  this  country  has  provided  the 
Weights  and  Measures  Department  of  the 
Board  of  Trade  with  rather  a  knotty 
problem.  These  pumps  can  be  arranged 
to  deliver  in  definite  quantities  one,  two 
or  more  gallons,  as  the  case  may  be,  by 
the  turn  of  a  handle.  As  a  matter  of 
fact  they  are  exceedingly  accurate 
measuring  devices;  but  even  if  they  were 
not,  it  would  be  difficult  for  the  owner  or 
user  of  a  motor  car  to  tell  whether  he  had 
obtained  the  requisite  quantity  or  not. 
The  pumps  are  not,  and  cannot  very  well 
be,  stamped  as  accurate  by  the  weig'hts 
and  measures  authority,  for  the  simple 
leason  that  they  are  more  pump  than 
measure  in  the  sense  of  the  term.  Some 
prosecutions  have  been  instituted,  but 
\vli;it  (lie  (K'cision  will  be  it  is  somewhat 
diiticull  In  anticipate.  It  is  evident  that 
the  authorities  desire  to  have  a  ruling-  of 
some  oort,  >o  that  the  uncertainty  whi':'h 
exists  may  be  terminated.  No  one  for  a 
moment  would  deny  that  the  kerbside 
pump  system  is  open  to  grave  aibuse  on 
the  part  of  the  petrol  dealer.  It  is,  how- 
ever, highly  unlikely  that  a  dealer  would 
court  trouble  by  giving  short,  measure. 

This  method  of  distributing  petrol  is  to 
be  encouraged,  because  it  means  the  even- 
tual elimination  of  the  two-gallon  can, 
which,  . owing  to  the  enormous  number  in 
use,  as  well  as  the  wastage,  constitutes  a 
very  heavy  charge  on  the  pi'ice  of  petrol. 
And  there  is  still  a  great  need  for  fuel  at 
a  lower  price.  Big  commercial  users  can, 
of  course,  instal  their  own  storage  systems 
and  buy  in  bulk  at  favourable  prices. 
Others  are  in  a  different  position. 

Fuel  Mixtures. 

It  will  be  remembered  that  during  and 
after  the  war  there  was  much  talk  of 
benzol  as  a  motor  fuel,  and  it  was  urged 
that  all  possible  steps  should  be  taken  to 
encourage  the  development  of  this  home- 
produced  fuel.  It  has  since  'been  found 
that  the  ideal  motor  fuel  is  a  mixture  of 
petrol  and  benzol  in  the  proportion  of 
.50-50.     One  c()nij)nny  of  peti-nl  ]ii()ducers 
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has  of  late  brcn  emphasising  the  high  .. 
zol  content  of  its  petrol,  and  claimi 
certain  advances  in  consequence — gre; 
power  efficiency,  for  instance,  a  clea 
engine,  and  absence  of  "  pinking."  .\ 
there  is  much  evidence  in  support  of  th 
claims.  Now,  a  concern  which  ha> 
cently  specialised  in  benzol  only  has  col 
forward  with  a  new  fuel,  which  is  a  bit 
of  petrol  and  benzol.  The  price  is  to 
the  same  as  No.  1  petrol.  All  the  re 
ing  and  blending"  is  to  be  done  in  I 
country. 

A  recently    published  report  goe^ 
show  that  alcohol  as  a  motor  fuel  is  - 
believed  by  some  of  the  experts  to  b 
practicable  solution  of  the  supply  pi 
lem.     It  is  to  be  feared  that  the  pros]i(_. 
for  alcohol  are  not  very  bright  at  pre^tlt. 
On  the  other  hand,  it  is  reported  tjit 
Natalite,  an  alcohol  which  originated  in 
South  Africa,  is  shortly  going  to  be  maii- 
factured  on  a  commercial  scale  in 
country.      Natalite  is  mainly  produ 
from  molasses,  which  would,  presunnilk 
be  imported  into  this  counti-y  in  bulk 
distilled  here. 


AIR. 

The  New  Scare. 

A  large  section  of  the  daily  Pres^^ 
suddenly  gone  mad  on    the  subjec 
aviation.     Both    morning    and  evei 
papers  abound  with  references  to 
lost  air  supremacy,"  the  "  road  to  iu]j_' 
and  the  "suicidal  policy"  of  the  lir 
Ministry.     Such  phrases  do  harm 
very  subtle,  indirect  way  among 
who  are  genuinely  interested  in  comi 
cial   aviation.      The    intelligent  pi 
knows  they  are  exaggerations,  that 
do  not  represent  true  facts.  And 
intelligent     public  consequently, 
rightly,  learns  to  distrust  all  inform 
on  the  subject  of  aviation  conveyi 
them  through  newspapers  that  are  nie~ 
out  "  to  do  stunts."    Hence  those  wh  >  i 
is  most  desirous  to  win  over  to  the 
of  commercial  flying  by  acquainting  t 
with  true,  unvarnished  facts,  are  nr 
by  thougktless  misrepresentations.  S 
wonder  that  many  of  them  are  reml 
suspicious,  then  impatient,  and  ultinu 
indifferent.      Admittedlv    these  lite 
I)erversions  may  achieve  highly  sati- 
tory  results  among  the  less  intelli  f»t 
millions    who  can    onlv    be  arousi'iKo 
infei-est  in  any  unfamiliar  subject  •* 
series  of  psychological  stabs,  -such  ;i Nat- 
contained  in  phrases  of  the  kind  c|ii| 
above.    But  these  are  not  the  peoph 
travel  bv  air,  or  send  u'oods  by  air.  or  wJ 
artificial  interest  is  likely  to  contribn-f 
the  smallest  degree  to  the  success  of  ,Vi 
mercial  flying.    Our  connnercial  avi;j|n 
industrv  is  not  in  an  ideal  condition. 
Civil  Department  of  the  Air  Mini-till^ 
not  ideally  organised.      The  ideal 
plane  has  not  yet  been  dcveloned.  Ij»? 
are  facts  which  even  the  most  disintenpl 
vae-uely  realise,  and  whicli  the  most  i  ^r- 
<-sted  are  fuUv  prepared  to  admit,  m 
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^iO'thing'  is  g'ained  by  a  wholesale  condem- 
i  ation  of  all  those  ettoits  aud  achieve- 

•  lents  that  have  biou<iiht  conimercial 
!  yiation  to  a  pitch  of  efficiency  consider- 
;bly  higher  than  its  big-gest  competitor, 
|.'rauce. 

^  Statistics  show  that  the  business  of  our 
oiumercial  air  trauspoit  companies  has 

,  een  steadily  increasing  each  week  from 
he  coaumencement  of  this  year,  so  far  as 
lassenger  trafBc  is  concerned.  And  it 
iioiild  be  noted  that,  at  its  present  stage, 

Passenger  travel  comprises  Iby  no  means 

'he  most   important   of   its   sources  of 

•  evenue.  Special  goods  transport  has  been 
developing  at  a  great  rate.    An  example 

f  this  was  given  on  Derby  Day,  when 
•even  special  aeroplanes  of  the  l)e  Havi- 
ind  Oo.  delivered  dozens  of  films  of  ihe 
ace  in  time  for  exhibition  on  the  same 
,veuiug  at  numeious  towns  in  England 
nd  Scotland.  All  machines  flew  from  a 
ioudon  Aerodrome.  Non-stop  flights  weie 
,iade  to  Aberdeen,  (ilasg-ow,  Liveipool, 
jiirmingham,  Plymouth  and  Portsmouth. 

the  course  of  these  flights    film  reels 
I  'eve   dropped   by   small   parachutes  at 
ijlanchester,  York,  Newcastle,  Edinburgh, 
i,lottingham,    Leeds,    Bristol,  Brighton, 
I  tc.      Enterprise  of  this  kind  does  not 
lind    much    support    to    the  criticism 
livelled  at  our  "inefficient"  and  "  lin- 
'  ommercial  "    civil    aviation  compianies. 
.lore  than  ever  there  is  need  for  sanity 
i  nd  clear-mindedness  in  our  attitude  to- 
j'ards  aviation.    x\fter  all,  this  is  the  first 
;  ear   in    which    commercial    flying*  has 
eally  been  subsidised  by  the  Grovernment 
>any  helpful  extent.    And  the  "  season  " 
'  roper  has  scarcely  begun.  There  is  every 
'romise  of  great  things  being'  done,  and, 
e  it  noted,  no  one  is  more  cheery  and 
ptimistic  about  present  prospects  than 
fhose  who  are  actively  employed  on  jobs 
work  within  the  industry  itself. 

I 

he  Helicopter  Again. 

j  The  helicopter  has  once  more  popped 
|':s  head  up  amongst  us.  Again  the  daily 
I'ress  has  !been  essaying  a  little  technical 
I  stunt."  The  question  of  aviation  being 
l'  in  the  air,"  whole  columns  are  given  to 
'reports"  of  a  wonderful,  closely-guarded 
"elicopter  whose  achievements  actually 
!  irpass  the  supposed  requirements  laid 
f|own  for  the  Air  Ministry  prize  of 
150,000.     The  helicopter  in  question  is 

•  reported  "  as  having  been  "  designed 
ad  constructed  "  iby  Mr.  Louis  Brenuan. 
t  is  stated  with  the  utmost  assurance  that 
lis  invention  will  revolutionise  flying. 

By  means  of  it,  the  roofs  of  private 
1  lid  business  houses  will  be  capahle  of 
j,eing  utilised  as  landing-  stations,  etc. 
^  Imost  without  exception  these  reports 
i  re  laden  with  gross  exag-gerations  and 
iidiculous  errors.  As  a  matter  of  fact, 
I  a  Mr.  Brennaii's  own  confession,  his 
I'.iachine  has  never  left  its  shed !  As  a 
(Tactical  invention,  capable  of  being  put 
I)  commercial  use,  the  helicopter  is  a 
i,iing  of  the  distant  futui-e.  As  a  weapon 
if  war,  however,  its  potentialities  are  con- 
I  derable.  This  fact  alone  is  sufficient  to 
/istify  research  work  in  connection  with 

.  In  addition,  the  statistical  discoveries 
fssociated  with  siich  work  will  always  be 
]f  application  and  use  to  aeronautical 
I'lence  in  g-eneral,  and  therefore,  ulti- 
!  lately,  to  commercial  aviation. 

1 
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THE  SECOND  RADIO  SHOW. 

PROGRESS  OF  THE  RADIOPHONE 
IN    IHE  UMTED  STATES. 

(By  Our  Own  Corresi-ondent.) 

A  RADIO  show  held  in  New  York  this 
week,  the  second  this  year,  serves  to 
indicate  the  wide  and  deep  interest  this 
new  miracle  of  science  has  evoked  on  this 
side  of  the  Atlantic.  And,  if  one  may 
judge  from  the  columns  of  Engineering 
World  and  other  British  journals,  the 
attention  being  given  to  this  tool  of 
civilisation  in  England  bids  fair  to  equal 
the  enthusiasm  displayed  here. 

The  latest  figures  available  aie  found  in 
a.  survey  made  by  the  Department  of  Com- 
merce, which  shows  there  are  19,067 
radio  transmitting  stations  licensed  by 
that  Government  authority.  Of  this  num- 
ber 15,495  are  amateur  stations,  848 
experimental,  2,783  American  ships,  and 
the  remaining  439  commercial  stations. 
Of  this  number  there  are  274  broadcasting 
stations  known  as  limited  commercial 
stations.  They  comprise  universities, 
newspapers,  nuiniripalities,  electrical 
manufacturers  and  retail  shops,  sending 
entertainment,  or  information  on  weather, 
crops  and  market  reports.  The  growth  in 
the  number  of  this  class  of  radio  stations 
has  been  remarkahle ;  from  68  stations  a 
little  over  two  months  ago  to  274  to-day. 
Applications  are  being  filed  at  an  average 
rate  of  between  three  and  four  per  day. 
Tlie  department  does  not  regulate  or 
record  receiving  stations,  and  will  not, 
officially,  eiven  guess  at  the  total  nimiber 
which  is  now  unofticiallv  estimated  at 
about  1,500,000. 

Features  of  the  Show. 

The  exhibition  is  said  to  be  t!ie  largest 
ever  held  in  the  brief  history  of  radio,  and 
every  aspect  of  the  industry  was  repre- 
sented :  governmental,  industrial,  commer- 
cial and  popular. 

As  usual,  the  unique  attracted  the 
attention  of  the  "  spectator,"  while  the 
more  practical  devices  drew  the  amateur 
and  the  professional.  Perhaps  the  most 
interesting  demonstration  of  the  exhibits 
was  that  of  the  smallest  radio  instruments 
yet  seen.  Some  of  the  instruments  were 
no  larger  than  a  thumb  nail  and  were  all 
practical  working  models.  One  was  made 
in  the  shape  of  a  tie  pin,  another  a  neck- 
lace, another  a.  woman's  garter,  whi^e  still 
another  was  made  from  the  claw  of  a 
lobster.  The  smallest  of  the  lot  was  in 
the  form  of  a  medicine  capsule. 

The  Navy  Department  has  a  replica  of 
the  radio  compass  system  by  which  vcissels 
are  guided  through  Ambiose  Channel  into 
New  York  harbour  during  fogg-y  weather. 
A  model  of  the  apparatus  and  a  miniature 
of  the  harbour  showed  how  the  task  is 
accomplished. 

The  outstanding  item  of  the  armv  dis- 
|)lay  was  an  amplifier,  accounted  the 
largest  in  the  world.  Amplifiers  formerly 
in  use  could  be  heard  up  to  a  radius  of 
3,000  ft.,  while  for  the  oiu^  shown  a  range 
of  almost  double  that  distance  is  claimed. 
The  army  has  also  set  up  20  aerials  on 
the  roof  of  the  exhibition  building.  These 
were  so  arranged  that  there  was  no  inter- 
f(>rence  between  any  one  and  another.  The 
101st  Signal  Corps  also  conducted  a 
recruiting   campaign,    and    a   squad  of 


troops,  miles  away,  were  drilled  by  radio 
commands  from  the  exhibition. 

The  latter  is  somewhat  in  line  with  the 
prediction  being  made  that  the  radio  will 
one  day  revolutionise  certain  phases  of 
the  cinema,  producing  business  by  sup- 
planting phonographs  and  studio  orches- 
tras as  a  means  of  keeping  up  the  morale 
of  the  players.  It  is  also  suggested  that 
fewer  assistant  directors  will  be  needed, 
their  places  being  taken  by  radio  in.stalla- 
tions. 

The  Latest  Applications,  etc. 

The  Annapolis  Naval  Radio  Station  has 
succeeded  in  flashing  a  time  signal  around 
the  world,  without  relaying,  using  a  wave 
length  of  17,145  metres.  Supplementing 
this  announcement,  Dr.  L.  E.  Whitte- 
more,  radio  physicist  of  the  U.S.  Bureau 
of  Standards,  said  that  a  time  signal  had 
reached  Australia  in  about  one-fiiteeuth  of 
a  second.  As  radio  signals  radiate  in 
every  direction  from  their  course,  they  had 
only  to  travel  half  the  circumference  of 
the  earth  to  reach  the  half-way  point  from 
Annapolis.  The  cun-ent  literally  wrapped 
itself  around  the  world,  completing  a 
surrounding  embrace  in  the  fifteenth  part 
of  a  second. 

Another  development  is  the  radio  car,  it 
having  been  demonstrated  that  radio 
equipment  can  be  operated  satisfactorily 
in  an  automobile  without  the  use  of  a 
"  ground."  The  range  of  service  from 
moving  railway  trains  is  being  leng'theneid, 
having  reached  a  radius  of  100  miles  on  a 
train  equipped  with  both  sending  and 
receiving  sets  on  a  passenger  train  nin- 
ning  between  Oklahoma  City  and  Lavvton 
in  the  State  of  Oklahoma. 

With  an  attachment  that  allows  the 
owner  of  a  radio  receiver  to  use  the  eleo 
tric  lig'ht  wires  in  place  of  the  usual  out- 
side antennae,  it  would  seem  tliat  the 
outside  aerial  has  had  its  day  in  districts 
where  domestic  electric  lighting  rules 
Indeed,  it  is  pointed  out  that  managers  of 
some  broadcasting  stations  are  investigat. 
ing  the  practicability  of  connecting  their 
transmitters  to  central  power  station  wires 
in  a  \tay  that  Avill  produce  better  results 
than  are  now  attainable.  So  many 
thousands  of  alert  minds  are  at  work  try- 
ing to  get  better  results  by  the  use  of 
simpler  devices  that  it  will  not  be  at  all 
surprising  if  the  essential  of  to-day 
bpcomes  obsolescent  to-moirow. 

Prices  Coming  Down. 

Supply  having  caught  up  with  the 
demand  for  radio  materials,  the  wild 
profits  of  a  short  time  ago  have  not  only 
dis-appeared,  but  prit?es  vre  coming  down. 
To  illustrate,  something  like  7  dols.  has 
bf^en  taken  from  the  price  of  a  20-dol. 
storage  battery;  2  dols.  clipped  from  the 
price  of  a  condenser  that  had  sold  for 
5  dols.,  while  equallv  drastic  reductions 
are  found  ill  many  other  items. 

In  conclusion,  the  Englishman  is  invad- 
ing the  American  field.  Stanley  R. 
Milliard,  of  London,  inventor  of  the  hig-h- 
power  tubes,  which  we  are  told  are  con- 
trolled by  the  British  Government,  is  here 
in  connection  with  the  turning  over  of  the 
American  rights  to  a  New  York  firm.  The 
bulbs,  which  are  made  of  silica,  are 
unbreakable  and  I'emain  unaffected  by 
changes  of  temp(>rature, 


32 


ENGINEERING  WORLD. 


J''NK  17,  19L'5I 


SHIPPING  NEWS. 


Japanese  Shipping  Industry. 

According  to  reports,  a  plan  lia.s  been 
reconimencled  by  the  Marine  Investigation 
Oommittee  for  tlie  relief  of  the  shipping 
iudustiy  by  which  the  Government  is  to 
advance  250, 01)0, 000  yen  to  shipping  coni- 
panies  at  a  low  rate  of  interest  or  without 
interest  in  order  to  enable  them  to  build 
50,000  to  150,000  tons  of  shipping  every 
vear  until  the  total  tonnage  reaches 
500,000.  This,  it  is  believed,  will  give 
employment  to  the  shipbuilders  who  are  in 
difficulties  owing  to  lack  of  business 
through  trade  depression  and  naval  dis- 
armament. The  money  advanced  to  the 
shipping  concern  must  be  repaid  in  20 
yearly  instalments. 

The  plan,  it  is  understood,  has  the 
approval  of  the  Depaitment  of  Communi- 
cations, but  it  has  still  to  be  submitted  to 
the  Government  and  the  shipping 
companies. — Renter. 

German-built  Vessels  for  France. 

The  German  newspapers  give  additional 
details  in  connection  with  the  agreement 
arrived  at  with  the  Maritime  Service  of 
the  Reparations  Committee.  The  con- 
struction of  two  large  steamers  for  France 
lias  been  agTeed  upon. 

The  first  steamer,  which  will  register 
14,000'  gross  tons,  will,  according  to 
Renter,  ibe  built  at  the  Weser  shipyards 
at  the  price  of  8,500,000  gold  marks.  This 
vessel  is  intended  for  the  French-China 
line.  The  second  boat  will  register 
10,000  gross  tons.  It  will  be  built  at  the 
Tecklenburg  yard,  Geestemnnde,  and  is 
intended  for  the  Indian  line.  The  price  has 
been  fixed  at  6, 001), 000  gold  marks. 

Germany  will  be  credited  in  the  repara- 
tions account  with  the  value  of  these  ves- 
sels in  four  instalments,  which  will  be 
deducted  from  the  annual  payments  fall- 
ing due  after  the  completion  of  the  boats. 

Australian  Shipping  Notes. 

The  Commonwealth  Government  ship- 
l)ing  line  and  the  private  oversea  shipping 
companies  represented  in  the  Common- 
wealth have  decided  on  a  further  slight 
reduction  in  certain  classes  of  oversea 
freight. 

In  addition  to  concessions  made  to 
t>veisea  shippers,  reductions  have  been 
made  l)y  certain  shipping  companies  in 
coal  freights  from  Newcastle  to  Australian 
ports,  and  a  special  reduction  has  been 
granted  for  the  carriage  of  copper  ores 
and  blister  copDer  from  North  Queensland 
to  Port  Kembla  (N.S.W.)  One  coastal 
company  has  effected  a  reduction  in  coal 
freights  of  ^s.  a  ton.-  A  Melbourne  ship- 
ping firm,  when  approached  by  Renter's 
Trade  vService  represetiti'tive.  stated  that 
no  schedule  rate  for  (  <):il  IKMghts  could  be 
(juoted  as  the  local  ship])ing  companies 
are  also  coal  merchants,  and  any  reduction 
such  as  the  -^s.  mentioned  above  was 
credited  to  the  company's  coal-carrying 
account,  the  point  of  the  reduction  to  the 
public  being  an  equivalent  reduction  in 
distributing  charges  from  the  waterside 
coal  yards. 

It  has  been  ascertained  in  Rvdnev  that 
enquiiies  are  already  being  made  for  coal 
supplies  for  ships  of  the  German- 
Australian  T;iiie  Avhon  thev  re-enter  the 
Australian  trade,  and  it  is  a  matter  of 
common    knowledge    that     th(>  German 


merchant  flag  will  be  seen  floating  at  the 
v/harves  almost  immediately  the  restric- 
tions are  lifted  on  August  1.  Informa- 
tion gleaned  along  the  water  front  shows 
that  the  wharf  labourers,  in  view  of  the 
present  lack  of  constant  employment,  will 
offer  no  objection  to  working  ex-enemy 
ships  when  they  berth  in  Sydney. 

The  Melbourne  Marine  Board  has 
decided  to  effect  reductions  in  sea  pilotage 
charges  from  2^d.  a  ton  to  2^d.  a  ton  up 
to  5,000  tons.  The  charge  of  Id.  a  ton 
for  every  additional  ton  exceeding  5,000 
will  remain  unaltered.  The  Board 
considers  t#iat  the  net  earnings  of  pilots 
should  average  £850  per  annum,  but  in 
view  of  the  fact  that  the  net  earnings  for 
the  past  three  years  have  reached  only 
£728,  the  Board  cannot  see  its  way  to 
reduce  harbour  pilotage  fees.  When  the 
returns  of  pilotage  rates  collected  for  the 
present  year,  ending  December  31,  have 
been  examined,  the  position  will  again  be 
reviewed. 

The  Union  Steamship  Co.  has  deferred 
indefinitely  the  projected  installation  of 
coal-handling  machinery  costing  £100,000 
in  the  barque  Shandon,  now  lying  at 
]\relbourne. 

The  Tasmanian  Government  has  made 
available  £3,000  to  obtain  plans  and 
specifications  for  a  new  ferrv  boat  to  cost 
about  £30,000. 


THE  LAW  COURTS. 

Sei^ious  Explosion  Sequel. 

An  appeal  by  Samuel  Hodge  &  Son 
Ltd.,  a  firm  of  shiprepairers  at  Millwall, 
against  a  judgment  of  Mr.  Justice  Bail- 
hache  in  favour  of  the  defendants  in  the 
action  of  the  Anglo-American  Oil  Co.  Ltd. 
and  Donald  T.  Miller,  has  just  been  con- 
cluded. The  defendant  company  in  1920 
wished  to  have  oil-tight  bulkheads  fitted 
to  some  of  theii-  oil-tank  barges,  and  the 
defendant  Miller  arranged  with  the 
appellants,  Messrs.  Samuel  Hodg-e  &  Son, 
that  they  should  do  the  work.  In 
September,  1920,  a  barge  called  the  War- 
wick Avas  sent  to  the  appellants'  yard 
and  the  work  put  in  hand.  On  September 
24  a  violent  exjilosion  oecuired  on  board, 
seven  wiirkmen  being'  killed  and  several 
others  sei  iouslj'  injured,  and  considerable 
damage  was  done  to  adjoining  property, 
and  the  appellants  brought  the  action, 
claiming  to  be  recouped  by  the  defendants 
for  the  expenses  to  which  they  had  been 
put.  They  contended  that  it  was  the  duty 
of  the  defendants  to  see  that  the  ibarge 
was  in  a  safe  condition  before  sending  it  to 
them  and  to  give  them  warning  if  it  was 
not  in  a  safe  condilion.  It  was  said  that 
one  of  'he  riiqiinants"  workmen  entered 
a  tank  on  I  lie  Warwick  with  a  lighted 
lamp,  and  the  vapour  in  the  tank  ex- 
T)loded.  Defendants  denied  that  they  had 
been  guilty  of  negligence,  and  pleaded 
that  appellants  had  been  guilty  of  contri- 
butoiy  negligence.  Mr.  Justice  Bailliachc 
held  that  there  had  been  contril)utory 
negligence  on  the  part  of  the  appellants  in 
begimning-  -work  in  the  barge  without 
adequate  precautions,  and  entered  judg- 
ment for  both  sets  of  defendants  wiili 
costs.    Hence,  the  present  appeal. 

At  the  conclusion  of  the  arguments 
judgment  was  reserved,  as  also  on  the 
apjx'al  of  five  plaintiff's  who  weie  woiknicn 


of  Messrs.  Samuel  Hodge  &  Son  Ltd.,  wo 
were  injured  by  the  explosion,  and  wo 
brought  action  against  the  Anglo-Aniti- 
can  Oil  Co.  Ltd.  to  recover  damages 
personal  injuries  upon  the  ground  of 
negligence  of  the  defendants.    These  1 
actions   were   tried   before    Mr.  Just 
]\['Car'i-      who    held    that    the  An<> 
American  Oil  Co.  had  not  been  guilty [)f 
negligence,    and    entered    judgment  'n 
favour  of  the  company  in  all  these  ij-e 
actions. 


TRADE  PUBLICATION 


Special  Alloy  Tool  Steels. — Me 
Edgar  Allen  &  Co.  Ltd.,  Sheffield, 
just  published  a  handbook  witli  much  i 
ful  information  about  their  intermed 
steels.     There  are  many  well-prodvi 
illustrations. 


QUERIES  AND  REPLIES. 

We  invite  our  readers  to  submit  practieal  problit 
for  solution  by  our  staff,  or  by  othar  reacja. 
Replies  will  be  paid  for. 


QUERIES. 

Twist  Wheels. — Would  someone  who  has 
an  extensive  experience  in  gearing  give  a  defiii 
of  a  twist  wheel.  It  is  not  a  helical  wheel, 
the  questioner  has  noticed  references  to  I 
wheels  occasionally  in  teclinical  journals.  Are  .■ 
wheels  designed  on  the  involute  or  cyc'.c 
principle  ? — Alpha. 


REPLIES. 

Mending  Broken  Oilstone. — The  usual  me 
to  maintain  the  pieces  in  their  correct  relatioa 
is  to  bed  them  into  plaster  of  pans,  using  a  v 
case.    The  stone  should  be  clamped  together, 
then  forced  into  the  plaster.      This  method  w 
all  right  for  a  time,  but  eventually,  after  much 
a  sliglit  variation  is  noticeable  on  the  surface  a 
the  fracture,  probably  due  to  particles  of  the  s 
working  into  the  crack  with  tlie  oil.    This  red' 
its  value.    A  more  satisfactory  method  is  to 
shellac  for  binding  the  broken  parts  together, 
do  this  heat  the  stone  until  tlie  flaked  shel'.ac  ni 
on  the  surface.    This  must  be  done  with  care 
the  stone  is  liable  to  crack  :  it  is  safer  to  sejiE 
it  from  the  flame  with  an  iron  plate.  When 
jiarts  are  hot  enoueh  lay  the  flakes  of  shellac 
the  joint  surfaces,  and  clamp  the  parts  toget 
squeezing  out  as  much  shellac  as  possible.  Li 
the  clamp  on  until  the  stone  is  cold.    This  me 
is  particularly  suitable  for  slip  stones  which  aie 
supported  in  a  case.    With  reasonable  care,  st| 
repaired  in  this  manner  will  hold  together  ini 
nitely    without    creating    any    difficulty  over 
junction  when  using. — (Ben  Shaw.) 


A  real  triumph  has  been  scored  by  the  Pu 
Rubber  Co.  in  the  Senior  T.T.  Race  on  Jun 
Bennett,  the  winner,  rode  a  Sunbeam  shod 
Dunlops;  Brandish,  who  was  second,  rud 
Triumph  fitted  with  Dunlops:  and  the  fourth  }! 
was  gained  on  a  Dunlop-shod  Scott,  riddi'n 
Wood.  Dunlops  were  also  used  by  Jack  'Ih 
on  his  Sheffield-Henderson  when  he  won  third  | 
in  the  Junior  T.T.  Race.  This  is  strong  testiii) 
tn  the  value  of  these  tyres  under  strenuous  C( 
t  inns. 


Chinese  to  Make  Electrical  Goods. — Elect 
inacliinery  and  supplies  will  be  manufacturec 
Shanghai  by  a  new  enterprise  known  as  the  Cpa 
Inlcrnatinnal  &  Engineering  IManufacturinL; 
Ltd.  The  comnany  has  a  subscribed  capit, 
.'iOO  OOO  dols..  half  naid  up.  and  is  expected  1 
in  operation  bv  June  of  this  year.  Gerni.in 
.American  machinery  and  equipment  are  said  to  ** 
been  ordered.  This  iiroject  is  purely  a  Ch'  Jf 
enterprise,  and  its  product  is  to  be  markete  P 
Cliina.  (Commercial  Attache  Julian  Aripj 
i\>king.) 
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'  STOP  VALVES. 

^  176,584.— D.  CocKBURN  and  D.  MacNicoll, 
I  Clydesdale  Works,  Cardonald,  near  Glasgow. — 
i  January  13,  1921. — A  stop  valve  1  and  a  pilot  valve 


1 

I" 2  seating  upon  it  are  each  formed  with  two  valve 
I  faces  in  series,  la,  Ih,  2n,  2b,  each  seating  upon  a 
!  separate  seat. 

;  ROTARY  ENGINES. 

177.248.— N.  F.  Johnston,  0,  Binnie  Place, 
i  Green  head,  Glasgow. — December  22,  1920. — In  a 
,  rotary  engine  of  the  hinged-vane  type  wherein  the 
I  motive  fluid  is  supplied  through  the  rotor  shaft  and 
!  a  radial  passage  in  the  rotor  to  the  rear  of  the 
I'^piston  vane,  annular  recesses  A'',  A''  are  formed  in 
'((the  end  faces  of  the  rotor  communicating  bv  a  port 


in  front  of  the  piston  vane  with  the  working  space 
I  of  the  engine  and  e.xhausting  the  working  fluid 
through  a  port  in  the  side  wall  of  the  casing. 
The  vanes  D',  are  operated  by  a  cam  on  the 
rotor  shaft  striking  tappet  levers  E',  E-  on  the 
vane  spindles.  Steam,  hydraulic,  or  pneumatic 
I  power  may  be  used. 

STEAM  SUPERHEATERS. 

177,199.— W.  S.  Fkaser  and  C.  E.  Wells,  of 
Bombay,  Baroda,  and  Central  India  Railway, 
Ajmer,  Raiputana,  India.— November  17,  1920.— 
A  smoke-tube  superheater  for    a  locomotive-type 


!  boiler  has  a    header    divided    intfl  longitudinal 
j  saturated  and  superheated    steam    chambers    by  a 
vertical  partition  wa'l  I,  and  elements  B  connected 
to  the  bottom  wall  of  the  header  by  bolts  L  passing 
I  through    bridge-pieces    M    on    the   ends    of  the 

1 


elements  and  through  holes  in  the  partition  wall. 
A  balanced  damper  D  operated  by  a  steam 
cylinder  on  the  outside  of  the  smoke-box  regulates 
tlie  passage  of  gases  through  the  smoke-tubes. 

FINISHING  CYLINDRICAL  SURFACES. 

177,089.— WoLSELEY  Motors  Ltd.,  and  E.  Bus- 
well,  Adderley  Park,  Birmingham. — May  17, 
1921. — Interior  cylindrical  surfaces  are  finished  by 
a  combined  process  of  cutting  and  rolling  by 
means  of  a  set  of  parallel  rollers  e  provided  with 
helical  or  annular  grooves  ei,  the  edges  of  which 
form  cutting-edges  while  the  parts  between  the 
grooves  act  as  rolling  surfaces.      The  shank  A, 


comprising  upper  and  lower  portions  a,  and  an 
intermediate  portion  bolted  together  by  bolts  b, 
is  provided  with  upper  and  lower  ball  races  c,  c'. 
The  rollers  c,  held  between  balls  f  f^,  mounted  in 
cages  g,  g^,  bear  against  a  sleeve  d  surrounding 
the  shank,  and  are  retained  in  position  by  a  cage 
H  having  inwardly-extending  portions  /i',  shaped 
as  shown  in  Fig.  3.  In  operation,  the  tool  may  be 
mounted  in  a  drilling-machine  and  fed  forward  in 
the  usual  way. 

STEAM  SUPERHEATERS. 

177,335.— J.  G.  Robinson,  Mere  Bank,  and  A.  R. 
Thom,  11,  Leven  Terrace,  both  in  Fairfield,  Man- 
chester, and  Superheater  Corporation  Ltd.,  14. 
New  Burlington  Street,  London. — February  7, 
1921. — In  a  smoke-tube  superheater  having 
U-tube  elements  with  upwardly  or  laterally 
bent  inlet  and  outlet  ends  expanded  to  the 
tube  walls  of  a  header  above  or  at  the 
side  of  the  boiler  smoke-tubes,  the  elements 
are  secured  to  the  rear  walls  of  saturated  and 
superheated  steam  chambers  in  the  header,  the 
chambers  having  spaces  between  them  through 
which  the  ends  of  the  elements  mav  be  nassed  dur- 


ing insertion  or  removal  of  the  elements.  Removable 
covers  are  fitted  at  the  front  of  the  chambers. 
Superheated  and  saturated  steam  chambers  12,  11 
depending  from  a  header  5  open  respectively  into 
longitudinal  compartments  7,  6  in  the  header.  The 
ends  18(1,  I8b  of  each  element  are  bent  upwardly 
and  forwardly,  one  bend  being  so  set  in  advance 
of  the  other  that  when  the  ends  are  disconnected 
they  may  be  pressed  together  into  alignment  with  a 
space  13  between  two  chambers,  thus  allowing  the 
element  to  be  readily  withdrawn.  The  covers  20 
at  the  front  of  the  chambers  are  secured  by  T-bolts 
21  and  nuts  22.  The  elements  are  preferably  of  the 
kind  described  in  Specification  137(j2/12. 

FEEDWATER  HEATERS. 

176,872. — Swan,  Hunter  &  W.  Richardson 
Ltd.,  Neptune  Works,  Walker,  Newcastle-on- 
Tyne,  and  S.   R.  Yates,    13,    Queen's  Gardens, 


Benton,  Northumberland. — December  11,  1920. — 
The  steam  inlet  of  a  feedwater  heater  is  con- 
trolled by  a  float-operated  valve,  the  valve  being 
closed  on  water  accumulating  due  to  breaking  or 
bursting  of  the  water  tubes.  The  heater  A  has 
fi  edwater  circulating  tubes  B  and  carries  a  casing 
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C  which  contains  a  float  D  directly  connected  "to 
a  valve  E  controlling  the  steam  connection  F.  The 
float  and  valve  are  guided  by  stems  d,  rfi  moving 
in  in  guides  in  the  valve-seat  casting  and  in  a 
plate  c^.  When  the  valve  E  is  closed,  the 
accumulated  water  blows  out  at  the  safety  valve 
and  so  gives  warning  of  tube  breakage. 

STEEL. 

176,610.— H.  G.  C.  Fairweather,  66,  Chancery 
Lajie,  London. — (Avesta  Jernverks  Aktiebolag, 
Avesta,  Sweden). — January  31,  1921.— Silicon- 
manganese-ehrome  steel  low  in  carbon  is  made  by 
preparing  a  bath  of  steel  of  the  required  carbon 
content  preferably  in  a  Martin  furnace  and  adding 
thereto  in  the  furnace  immediately  before  tapping, 
the  required  amount  of  f erro-manganese.  The 
ferro-silicon  and  f  erro-chrome,  preferably  pre- 
viously melted  together  in  an  electric  furnace,  are 
thereafter  added  t-o  the  steel  in  the  ladle. 

LUBRICATORS. 

177.418. — Ailsa  Craig  Motor  Co.  Ltd.,  Strand- 
on-the-Green,  and  H.  Linford,  53,  Riverview 
Grove,  both  in  Chiswick,  London. — April  14, 
1921. — In  a  two-stroke  iiiternal-comljustion  engine 
in  which  the  supply  of  luluicTiit  to  the  crank  case 
is  controlled  by  a  ported  sealing-ring  M  rotating 
with  the  crank-shaft,  lubricant  is  supplied  from  a 


tank  H  mounted  on  the  engine  to  an  annular 
chamber  J  adjacent  to  the  stationarv  rib  K  against 
which  the  ring  M  bears.  The  delivery  from  the 
tank  H  is  controlled  by  a  needle  valve  H^.  The  rib 
K  is  provided  with  a  hole  0,  and  the  ring  M,  which 
is  pressed  against  the  rib  K  by  a  spring  N  and  is 
caused  to  rotate  with  the  shaft  by  a  pin  M',  is 
ported  at  L'. 
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PETER  BROTHERHOOD  LTD.,  PETERBOROOGI 
Water  Cooling  Towers  of  all  Types. 

TEMPERATURES  GUARANTEED  UNDER  ANY 

VARIATION  OF  ATMOSPHERIC  COWDITIONii. 

SOME  RECENT  ORDERS 
Staiybridge  Joint  Board  {%%''^^^)  300,000  gals,  per  hi^ 
Ingham's  Thornhill  Collieriesm 
West  Bromwich  Corporation, 
Ashton'Under'Lyno  Corporation, 
St.  Anne's  Corporation, 


Address  eUl  Comtnunica' ions  to  :- 


PETER  BROTHERHOOD  Ltd.,  Mansfield  Chambers,  St.  Ann's  Sq.,  MANCHESTEi. 


fl  Boon  to  Shareholders. 


Highest  and  Lowest  Mill  Share  Prices  for  1921,  in  handy 
book  form,  with  information  re  Capital,  Spindlesige,  etc. 

A.  WARWICK.  15.  MAWDSLEY  STREET,  BOLTON. 

tree  on  Application.  TELEPHONE;  loa  &  724. 

Business  in  Textiles,  Railways,  etc. 
In  touch  with  London  and  Provincial  Exchangee. 


ELECTRICAL  CONDUITS  Ltd 

Birch  Street,  WALSALL. 

CONDUITSTI'ITTINGS, 
ACCESSORIES,  SWITCHGEAR, 
CABLE,  TOOLS. 


Also  at  London,  Glasgow,  Bristol,  Wolverhampto 


HAMWORTHY 

'   OIL  ENGINES  ' 

The  Best  for  all  Industrial  Purposes. 


Easily  Started.    Work  on  Paraffin. 

IMMEDIATE   DELIVERY   of  2i  B.H.P.  and 
upwards  Stationary,  Semi-Portable,  and  Portable 
Engines;  also  complete  Lighting  Plants. 

Lowest  in  Prict,  Fuel  Consumption,  and  Working  Costs. 

The  HamworthyEnpeeringGo.  Ld. 

76,  VICTORIA  STREET,  LONDON.  S.W.I. 
WORKS:  POOLE,  DORSET. 


EXTINGUISH  A  FIRE  IN  ITS  INITIAL  STEF 
AND  AVOID  HEAVY  LOSS. 


Fire! 

Siebe  Gorman  Smoke  Helmets 


make  operations  possible  at  the  source  of  the  f  ; 
despite  heavy  smoke. 

Dtttrki  Office  :    WEBB  &  HATCH,  r  arton  House, 
66,  Leanrgate,  MANCHESTER. 


HALL'S 

^•-.H.C. BRAND) 

OlL*ER  PAINTS 

L-HALL  & 


MILL  MANAGERS— Reduce  your  Painting  Co 
by  using  odd  labour  and  purchasing  yo. 
materials  direct  from  the  factory. 

Red  Oxide  for  Mill  Repairs, 
Brunswick  Green,  Light  - 
Stone,  £t  Genuine  White  Lead,  i 

Sanitary  Distemper  nnd  Water  Paints 
for  Mills,  CJfBces.  or  Homes. 


Send  for  Free  Shade  Card,  Lists,  &c.— 

L.  HALL  &  CO.,  DARWE^ 


FEED-WATER    PURIFIER   AND  HEATER 

Prevents  Scale 

WITHOUT  CMEIVIICALS. 


The  United  States  Metallic  Packing  Co.,  Ltd., 

SOHO  WORKS,  ALLERTON  ROAD,  BRADFORD. 


TeUgrifTM  :  "  MFTALLIC  BRADFORD  " 


'eleo'  rnes:   4705,  4706 
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The  Next  Move. 


'GitEEiNG  tliilt  the  various  sections  of  industry  in  this  country  are  interdependent, 
j  follows  that  the  inflation  in  cost  of  production  in  one  industry  will  have  some 
,fect  on  another.  Further,  considering  the  fact  that  a  ccmsiderable  amount  of 
n  raw  material  has  to  be  imported,  that  in  order  to  live  we  must  export  extremely 
,rg'e  quantities  of  our  finished  product,  the  question  of  transportation  looms  bi<)\ 

The  industries  are  at  present  quiescent.  Trade  promises  to  be  good,  and 
is'.quiry  proves  that  orders  are  coming  in  steadily  from  overseas,  proving  that  there 
pa  world-wide  trade  movement.  Surely  we  have  been  so  badly  hit  in  the  past  that 
['  must  recognise  the  neccissity  of  steady,  solid  production  over  a  term  of  yeais. 
■  iifoitimately,  there  is  some  dissatisfaction  in  the  coal  trade,  and  there  is  lack  of 
iiploynieut  in  that  trade  and  in  the  steel  trade,  due  entirely  to  the  high  costs  of 
I  ausportatiou. 

The  next  move,  undoiibtedly,  is  to  reduce  railway  charges.  They  are  much  too 
gh,  and  are  cramping  and  in  many  cases  putting  a  veiy  severe  extra  overhead 
l  arge  on  certain  industries.  Railway  workers  are,  in  many  cases,  getting  higher 
jjtes  of  wages  than  miners,  whose  job  is  certainly  much  more  hazardou.s.  As  stated 
((eviously,  there  is  much  necessary  movement  of  goods  about  the  country  from  the 
I  rts  to  the  place  of  manufacture  and  back  to  the  ports  again.  Cheap  transport  will 
U'tainly  aid  the  trade  boom  that  is  coming. 
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[SCARCITY  OF  SKILLED 
!  CRAFTSMEN. 

1)1  skilled  craftsmen  scarce?  Or  are 
lijiie  who  complain  that  the  standard  of 
K  is  low,  disgruntled  members  of 
ifstry  who  appear  to  live  for  the  purpose 
l:oiuting  out  what  might  he?  There 
1;  such  people,  but  the  fairly  general 
I;  ion  is  that  the  man  at  the  bench  is 
^  IS  highly  skilled  as  he  might  be.  The 
]\  is  not  altogether  his  either,  as  con- 
i|  ns  have  so  changed  that  unless  a  lad 
1 1  en  a,nd  enthusiastic  the  opportunities 
Jjicquiring  a  general  knowledge  of  his 
S|  ted  trade  are  not  as  good  as  they 
■i*!  to  be.  That  is  one  side.  The  other 
'/lat  the  apprentice  of  to-day  works 
^[^  hours,  the  conditions  in  the  shops 
i''[iiUfh  more  comfortable  than  tliey  used 
^je,  and  there  can  be  no  excuse  for 
'Jrntion  from  technical  classes.  There 
^  I  small  class  of  craftsmen  to-day  in 
mdusti'v  who  are  superior  in  many 


ways  to  the  craftsmen  of  30  years  ago.  It 
is  more  than  regrettable,  howeveT,  that 
this  class  is  not  more  numerous,  and  it  is 
one  of  the  big  problems  of  the  times,  the 
solution  of  which  will  be  a  great  step 
forward. 

Apprenticeship  problems  have  received 
more  attention  in  America  than  in  this 
country  probably  because  the  general 
factory  conditions  are  more  elastic,  and 
there  is  no  definitely  established  system 
of  training.  America  has  not  our 
industrial  traditions,  and  it  would  be 
better  if  we  could  forget  some  of  them. 
At  the  same  time  let  it  be  remembered 
that  American  methods  do  not  make  more 
efficient  craftsmen  than  British  methods. 
The  division  of  labour  has  militated 
against  high  general  skill,  and  America 
is  the  land  of  one-operation  men.  The 
Collins'  Industrial  ('ouncil,  of  Phila- 
deljjhia,  siiggests  the  following  reasons  for 
the  scarcity  of  skilled  workmen  :  (1)  Lack 
of     training     and     breakdown     of  the 


apprentice  system;  (2)  insecurity  of  tenure 
of  employment;  (3)  no  sense  of  ownership 
to  things  created;  (4)  speeding-up 
p]-ocesses,  which  ignore  the  fact  that  the 
working  pace  should  be  set  in  relation  to 
a  lifetime  of  employment ;  (5)  loss  of  the 
value  of  skill  through  change  in  methods ; 
(G)  lack  of  ambition  through  lack  of 
opportunities  for  normal  release  of 
creative  power ;  (7)  paternalism — the 
practice  on  the  part  of  some  emploj-ers 
of  "  Doing  things  for  labour"  for  the 
purpose  of  overcoming  discontent. 

Each  of  these  suggested  reasons  is 
worth  considering,  but  about  all  of  them 
there  would  never  be  universal  agreement 
because  they  differ  so  essentially  in  prin- 
( iple.  They  are  worth  examination 
nevertheless,  if  only  as  a  basis  for  dis- 
cussion. It  is  certainly  time  that  our 
whole  industrial  training  system  was  over- 
hauled, and  this  could  be  better  done  by 
the  partners  in  industi-y — employers  and 
employees — than  by  legal  enactment. 


SUITABLE  CASTINGS. 


There  is  not  now  the  difficulty  of  pro- 
curing delivery  of  castings  that  there  was 
a  year  or  two  ago.  For  some  time  after 
the  moulders'  strike  it  was  nearly 
impossible  to  get  grey  or  malleable  iron 
castings.  Either  iron  or  brass  castings 
can  now  be  obtained  at  short  notice.  The 
trouble  is  that  the  castings  are  not  always 
exactly  to  specification.  The  metal  may 
be  quite  satisfactory  and  the  finish  of 
the  castings  fairly  good,  but  lugs  and 
bosses  may  not  be  as  accurately  placed 
as  is  necessary.  Faulty  castings  fre- 
quently cause  the  surfaces  to  be 
machined,  which  could  be  avoided. 

When  two  parts  have  to  fit  together 
and  chipping  has  to  be  resorted  to,  the 
production  cost  is  considerably  increased. 
An  electrical  friend  of  the  writer  in  order 
to  get  satisfaction  recently  started 
making  his  own  patterns,  and  has  effected 
a  considerable  saving  thereby.  If  a 
pattern  is  properly  made — and  especially 
is  this  true  if  it  is  placed  on  a  plate  for 
machine  moulding — good  castings  are 
bound  to  result.  No  experienced  man 
would  suggest,  however,  that  it  is  good 
policy  for  a  very  small  firm  to  start  its 
own  foundry.  A  brass  foundry  can  be 
economically  run  if  only  one  man  is 
employed,  but  when  only  small  quan- 
tities of  iron  castings  are  rec^uired  the 
position  is  different.  It  would  be  folly, 
for  instance,  for  a  small  electrical  firm  to 
manufacture  electrical  conduit  fittings  in 
malleable  iron  when  there  are  several 
firms  chiefly  engaged  in  the  manufacture 
of  castings  for  the  conduit  trade. 

Some  foundries  are  prepared  to  make 
their  own  patterns,  while  others  prefer 
the  patterns  to  be  supplied.  If  a  firm 
re(iuiring  castings  has  no  pattern  shop  of 
its  own,  the  patterns  are  usually  given 
out  to  a  jobbing  pattern  shop.  Before 
the  war  there  were  comparatively  few 
jobbing  pattern  shops  in  this  country,  but 
there  is  now  a  very  large  number,  and 
many  of  them  turn  out  very  excellent 
work.  On  the  other  hand,  many  do  not, 
and  engineers  are  apt  to  be  unduly 
influenced  by  the  polished  appearance  of 
the  finished  patterns.  Scamped  pattern 
making  cannot  produce  good  castings  and 
patterns  ordered  from  outside  should 
always  be  carefully  measured  and 
examined  before  being  sent  to  the 
foundry.  For  small  castings  when  large 
quantities  are  required  patterns  should  be 
constructed  of  baywood,  tapered  liberally 
to  allow  of  easy  delivery  from  the  sand 
and  well  polished.  Skeleton  patterns  are 
satisfactory  for  large  work  when  only  a 
few  castings  are  wanted,  but  for  small 
castings  required  in  quantities  solid 
patterns  should  always  be  made. 

It  generally  pays  small  firms  if  they 
have  sufficient  pattern  making  for  one 
man,  or  a  man  and  a  boy,  to  equip  a  small 
pattern  shop.  It  is  not  a  costly  shop  to 
equip,  nor  does  it  occupy  much  space. 
T]\e  bench  need  not  be  more  than  G  ft.  or 
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8  ft.  long,  and  should  be  fitted  with  an 
iron  vice.  With  regard  to  machinery,  the 
most  useful  machine  in  the  pattern  shop 
and  one  that  reduces  production  costs  by 
more  than  half  is  the  band  saw.  A 
skilled  pattern  maker  with  a  good  band 
saw  can  devise  many  jigs  for  cutting 
timber  to  various  shapes.  The  bench- 
planing  machine  has  not  become  as 
popular  here  as  in  America,  although  it  is 
a  useful  tool.  For  much  electrical  work  a 
lathe  is  not  indispensable,  but  every 
pattern  shop  ought  to  have  a  lathe,  never- 
theless, and  the  most  useful  size  for 
general  small  work  is  one  of  5  in.  or  6  in. 
centres  with  an  ordinary  T-rest. 

The  pattern  maker's  advice  is  often 
invaluable  to  the  designer.  A  slight  and 
imnuiterial  alteration  in  the  design  of  a 
casting  may  not  only  simplify  a  pattern 
and  the  moulding  of  a  job,  but  also  result 
in  a  stronger  casting.  One  reason  why 
firms  do  not  always  get  satisfaction  from 
castings  is  that  the  whole  quantity 
required  is  made  before  they  are 
inspected.  Contraction  difficulties  are  not 
as  great  with  small  as  with  large  work, 
but,  nevertheless,  it  is  always  \\he  to 
compare  the  first  casting  made  with  the 
pattern  and  alter  the  latter  if  necessary 
before  moulding  more  from  it.  This 
should  certainly  be  done  when  one  part 
has  to  fit  into  another  without  machining. 

When  there  are  several  small  electrical 
firms  in  a  district,  none  of  which  have 
sufficient  work  for  a  pattern  shop  and,  of 
course,  other  than  wage  charges  have  to 
be  considered,  it  would  pay  them  to  run  a 
pattern  shop,  and  in  some  cases  a 
foundry,  on  co-operative  lines. 


GERMAN  ENGINEERING 
ACTIVITIES. 

The    following    article,  which 
appears  in  Uheisee  Post,  gives  a  fair 
indication  of  the  present  condition 
of    tlie    engineering    industry  in 
Germany  :  — 
The    formation    of    ooinbines    in  Ger- 
many has  ninde    fair   progress  recently. 
There  is  evidently  a  pronounced  tendency 
to  reduce  the  cost  price  of  products  and 
to  draw  every  possible  benefit  frorn  an 
extensive  specialisation  and!  from  the  estab- 
lishment  of  common  sale  institutions.  For 
instance,  an  agreement  concerning  a  vast 
specialisation  of  products  has  lately  been 
arrived   at  between  the  Enzinger  Werke 
A.-G.,    in     Worms-Beilin-Breslau :  the 
Siegerin-Goldmann-Werke  G.ni.l>.H.,  in 
Berlin-Mannheim  ;  the  IJnionwerke  A.-G., 
in  Mannheim-Beilin,    and    the  Winter- 
werh,     Streng     &     Co.     G.m.b.H.,  in 
^lannlieini,      and      tins  combine 
(luite    recently    l^e'c'n     extended    by  the 
admission     of    Boldt     and     Bogel,  in 
Hamburg,     and     ihe     .1  agenberg- Werke 
A.-G.,  in  Dusseldorf. 

These  industrial  combines  ])rove 
especially  advantageous  in  times  of 
declining  business.  Tin-  Germtin 
industry  is  yet  provided  with  orders  for 
monlhs  to  cH)me,  but  the  rai)idly  increasing 
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inner  deterioration  of  the  German  mai 
the  enormous  rise  in  wages  and  salar 
and  the  liigh  cost  of  all    raw  nuiteri; 
Uneaten  to  be  a  great  daiiger  to  Gem: 
competition  in  the  world  market,  ila 
products     of    Germany     have  alrca 
reached  the   level  of   the  world  mar] 
prices,  several  of  them  exceed  it  ev( 
The  whole  economic  situation  is  nearie 
a  critical  point,  and  the  German  eng 
building  and  machine-tool  industry  h{ 
for  some  time  been  sensibly  aware  of 
ap]>roaching  crisis,  so  that  the  pro«ii(':s 
in  these  industrial  branches  are  far  trn 
being  satisfactory. 

Of    paramount     importance  for 
engine-building        and  niacliine-t)l 
industries   is  the  regular  and  adequ 
supply  of  coal  and  iron.      The  conditjn 
cf  things  in  Germany  in  respect  to  tl 
important  raw  materials  which  was  to 
long    time  beyond    description,  but 
improved  during  the  last  months,  hut 
the  expense  of  a  very  considerable  ris( 
prices,  to  be  sure.    To  make  up  for 
deficiency  in  the  supply  of  German  t 
which,  owing  to  well-known  reasons, 
continue  a  scarce  article,  English  < 
has  to  he  imported  in  a  large  measure 
must,  of  course,  be  paid  in  pound  ster] 
currency.    And  as  in  consequence  of 
lack  of  coal  and  coke  in  Germany 
production  of  pig  iron  is  rather  linii 
the  German  Pig  Iron  Association  has  I 
obliged  to  import  pig  iron  from  aliri 
chiefly  from  Luxemburg  which  is  al 
high  currency  country.      Owing  to 
fact,  the  already  very  high  pii>'  iron  pi 
experienced    another  considerable 
recently,  which,  added  to  the  extra  c 
of  English  coal  and  the  enormous  expe 
ture  of   the   works  in   wages,  salai 
rates  and  taxes  of  every  kind,  etc., 
driven  up  prices  of  finished  and  stpi- 
fiTiished  products  to  such  a  height 
thej^  are  already  on  the  level  of  the  w 
market  prices.    That  this  a  very  ser 
state  of  things  for  German  industries  ] 
hardly  be   said,    for  they   are  gradv 
losing    their    good    footing    in  for 
markets  seeing  that  in  regard  to  pi 
they   'can   now   no  longer  <'om]rete 
their    foreign    rivals.      And  the 
sequence?      The   German   trade  bal 
will  become  more  and  more  passive, 
merchant  only  buys  and  nevei  selh 
thing  worth  mentioning,  lie  must  he< 
bankrupt  in  the  end. 

The  condition  of   things  is  now 
that    Germany  can    only  compete 
countries  whose  exchange  rates  staiiUi 
the  head  of  the  Ijst.    A  striking  inst  ice 
of  tliis  fact  mav  be  stated  here.  .X^'lf 
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result  of  recent  negotiations  with  the  ■ 
petent  authorities  of  the  Soviet  Go^ 
ment  in  Moscow  concerning  deliveru 
railway  rolling  stock,  machinery,  la 
etc.,  for  all  of   which   orders  had 
placed  in  Sweden,  the  Soviets  preferr 
cancel  these  orders  and  hand  then  on 
to  Germany  and  partly  to  Czeclio-Shn 
for  the  simple  reason    tliat  the  Swd"'' 
currency  was    too    high,  and  tliatdit' 


Swedish  maiiufactu  i  or: 
termed  credits. 


re 


fused 


Contributions,  correspondence,  and  suggcttiopw"' 

be  welcomed,  our  desire  being  to  encour*  < 
closer  association  between  our  readers  aniJUf' 
selves.  -THE  EDITOR. 
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Archwork  for  Steam-raising  Destructors. 


I 

\  . 

'he  successful  working  of  the  modern 
ig-h-temperature  municiijal  destructor 
■jrnace  de])ends  largely  if  not  entirely  on 
rie  method  of  forming-  the  arches  and 
.  jneral  design  of  the  firebrick  specials, 
'uality  of  firebrick  and  the  manner 
|i  which  these  bricks  are  laid.  Few 
■  rdinary  bricldayers — and  first-class  men 


Viv..  1. 


\k  this — can  make  a  satisfactoiy  job 
t;'  lining  these  furnaces  with  firebrick, 
fiiilding  the  archwork,  etc.,  though 
I'itonishing  this  may  appear  to  those  not 
miliar  with  hig'h-temperature  fiunace 
'ork. 

i  Often  a  job  has  been  ruined  due  to  in- 
f;perienced  bricklayers  being  put  on  to 
Ke  lining  of  the  destructor,  the  archwork 
lowing  signs  of  collapse  soon  after  the 
!'ant  has  been  jaut  to  work.    The  -writer 
.  lew  of  a  case  in  point  where  a  certain 
[Jigiueer,  after  receiving  a  tender  drawing 
j'om  a  firm  of  destructor  engineers  who 
■  loted  him  for  a  small    portable  plant, 
diberately,   after  deciding  not  1o  place 
16  work  outside,    commenced  to  build 
'ifi  destructor  from  the  ])lan  referred  to, 
iiploying  a  local  bricklayer  to  do  the  fir'^- 
ick  work,  the  result,  as  was  anticipated, 
^)ing'  a  complete  colla])se  of  the  furnace  as 
jl'OU  as  plant  was  up  to  heat.  Inex))eri- 
iice  here  was  responsible  for  this,  both 
|,mbtless  ill  the  design  and  workmanship. 


Fig.  1. 

I 

I  High-class  firebricks  are  the  cheapest  in 
1*6  long  run  for  destructor  work.  Bricks 
mufactured  by  the  following  fiims  are 
ry  reliable  and  are  largely  used,  thougli 
tiers  may  be  found  f|uite  satisfactory  :  — 
^assrs.  Timmis  &  Co.,  Stourbridge;  Glen- 
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boig  Fireclay  Co.;  J.  Stell,  (jlusgow  ;  Bis- 
pham  Hall  Colliery  Co.,  Orrell, and  others. 
Two  qualities  of  bricks  are  generally 
made,  viz.,  1st  and  2n'd,  the  former 
material  being  suitable  for  temperatures 
up  to  3,000'  deg.  Fah.  and  the  latter  to, 
say,  1,500  deg.  or  2,000  deg.  Fah.  The  first 
([uality  is  used  in  the  furnace  proper, 
that  is  over  tlie  grates,  combustion  cham- 
ber throughout,  up  to  and  including  the 
first  section  of  tubes  in  the  boiler,  this 
being  of  tlie  water-tube  type,  and  beyond 
these  tubes  the  setting,  including  that  of 
the  regeneiatoi — if  one  is  installed — ^main 
flues  and  chimney  lining,  may  be  in  2nd 
([uality  bricks,  as  lowei'  temperature.-  are 
met  with  here.  Bye-pass  flues  will  require 
lining  with  first  quality  as  they 
take  the  high-tempei-ature  gases.  Very 
often  the  make  of  firebrick  is  speci- 
fied by  the  purchaser  or  his  engineer, 
and  this  gentleman  nearly  always 
insists  on  at  least  high-(dass  firebricks, 
as  he  knows  what  inconvenience  is 
experienced  resulting  from  the  destruc- 
tor being  shut  down  for  repairs — these 
i'e])airs  nearly  always  meaning  the  renewal 
of  firebricks,  and  having  to  wait  often 
several  weeks  for  the  special  firebricks, 
making  matters  worse.  The  clav  used  in 
the  Stourbridge  and  Crlenboig  bricks  is 
generally  admitted  to  be  the  best  for  high 
temperatures;  the  reason  why  this  is  so 
seems  to  be  quite  unaccountable  foi-,  as 
there  is  no  secret  process  in  the  manufac- 
ture of  the  bricks  to  make  them  superior 
to  others  as  far  as  the  writer  knows.. 
The  following  is  the  analysis  of  a  1st 
quality  Glenboig  firebrick,  the  same  not 
varying  much  in  other  good  bricks:  — 

IVr  c"  nt. 


Silica   01-9 

Titanic  acid    2  09 

Alumina    -STU 

Peroxide  of  iron    -\'Q2 

Lime    '37 

Magnesia    '20 

Potash    06 

Soda    30 


Total    99-38 


Too  much  silica  in  the  bricks  causes 
undue  expansion;  the  suitable  fireclay  for 
destructor  work  is,  therefore,  one  which 
neither  expands  nor  contracts  under  heat, 
being  able  to  withstand  frequent  fluctua- 
tions in  temperature,  the  maximum 
seldom  reaching,  say,  2,400  deg.  Fah. 
liime,  potash  and  soda  should  onl\-  lie  pre- 
sent in  small  proportions,  as  they  tend  to 
act  as  a  flux.  The  presence  of  iron  in  small 
([uantities  is  not  injurious;  this  generally 
is  noticed  in  most  fireclays  on  breaking 
the  bricks  in  two.  The  quality  of  a  fire- 
brick cannot  be  tested  by  simply  inspect- 
ing its  interior  at  fracture.  The  only  safe 
method  is  by  .subjecting  it  to  an  intense 
heat  by  placing"  it  in  a  furnace  or  smith's 
fire,  and  after  withdrawing  noting  care- 
fully if  any  fusing  has  taken  place  ;  the 
superioi  ity  of  one  samnle  over  another  can 
leadily  be  detected  in  this  manner.  After 


being  subjected  to  heat  the  clay  should 
not  "  flake  off,"  better  to  "  crumble  off." 
Hard  bricks  are  often  found  too  brittle  for 
destructor  work.  Before  using  firebricks 
they  should  first  be  soaked  in  water,  then 
completely  dipped  into  thin  grouncl  fire- 
clay about  the  consistency  of  thick  cream 
or  treacle ;    the   thinnest   possible  joints 


should  be  made.  This  is  very  important 
for  firebrick  linings. 

If  the  joints  are  made  the  thickness  as 
in  ordinary  brickwork,  the  bricks  would 
soon  work  loose,  and  arches  would  eventu- 
ally fall  intO'  the  furnace  with  the  refuse, 
as  has  haj)pened  on  more  occasions  than 
one.  The  thickness  of  the  firebricdc  lin- 
ing iu  the  furnace  chamber  should  be  9  in., 
the  main  arch  being  the  same,  also  the 
walls  in  combustion  chamber  and  bye- 
flues,  in  short,  all  portions  of  the  furnace 
that  are  subjected  to  a  temperature  of  not 
less  than,  say,  1,000  deg.  Fah. 

In  destructors  where  the  seg-mental  arch 
is  adopted — as  in  the  continuous  grate 
tyjie — there  will  be  an  outward  thrust,  due 
to  the  flatness  of  the  chord,  tending  to 
force  outwards  the  front  and  back  walls 
of  the  cell,  this  necessitating  the  provision 
of  brick  stays  and  tie  rods  of  substantial 
design  to  keep  these  walls  in  position. 
Further,  the  arch  will  re(iuire  springing 


Fio.  4. 


from  accurately  formed  "skew-back" 
blocks,  these  being  either  in  the  form  ot 
castings  running  the  full  length  of  cham- 
ber, as  shown  at  Fig.  1,  or  made  of  fire- 
brick to  tlie  reouircd  nnglc,  these  blocks 


1 
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being  either  earried  on  a  steel  ehannel  or 
angle  section,  as  seen  at  Fig.  2. 

It  will  thus  be  noticed  that  by  cairying 
the  main  furnace  arch  in  this  manner,  i.e., 
by  supporting-  same  on  the  red  brickwork 
and  brick  stays,  and  not  on  the  firebrick 
lining  as  was  formerly  done  (see  Fig.  3), 
it  is  quite  feasible  to  entirely  reline  the 
furnace  without  disturbing  the  main  arch. 

Tliis  means  a  very  consideiable  saving 
when  the  time  comes  foi  icliniiig,  as  the 
arch  would  require  demolishing  wlietlicr  it 
was  in  bad  condition  or  not  if  same  was 
carried  otf  the  lining  (as  at  Fig.  3)  •  and 
the  cost  of  new  arch  specials,  etc.,  rebuild- 
ing probably  new  template,  etc.,  would 
probably  come  to  more  than  the  fuinace 
side  wail  lining  bricks,  labour,  etc. 

It  is  suprising  to  know  that  it  is  only 
within  recent  years  that  the  independent 
shew  back  method  of  carrying  the  main 
arches  was  adopted;  in  fact,  the  writer 
has  seen  several  woi'king  diawings  pre- 
pared by  experienced  furnace  engineers 
of  incineiators,  retorts,  etc.,  in  whicli 
the  expensive  main  arch  is  (  in  i  ied  on  tlie 
lining,  as  above  referred  to.  The  angle 
or  cast-iron  skewback  is,  as  a  rule,  bolted 
through  to  the  vertical  buck  stays,  which 
then  makes  the  arch  (|uite  independent 
of  the  support  from  biickwork. 

Arches  carried  in  this  way  are  now  in 
good  condition  on  ])]aiits  which  have  been 
in  work  continuously  day  after  day  for 
12  to  15  years.  Semi-ciicular  arches 
were  adopted  in  the  Horsfall  and  other 
isolated  cell  type  of  dcstiuctors,  no 
special  skewbacks  being  ncressaiy,  the 
pressure  due  to  the  weight  of  the  arch 
acting  downwards,  this  weight  being  taken 
by  the  heavy  cast-ixon  air  boxes  which 
formed  the  lower  sides  of  the  grate.  In 


addition  lo  heating  the  air  for  com})ustion 
(hese  boxes  also  pievented  the  adherence 
nf  hot  clitdver  to  the   brickwork   in  this 
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type  of  cell,  which  would  in  time  weaken 
the  walls  and  cause  the  arch  to  drop  and 
soon  collapse.    Fig.  4  will  make  this  clear. 


The  formation  of  openings  in  the  ui|iii 
arch  demands  careful  design  and  erectiji; 
these  are  necessary  in  top-fed  plants, 
is  one  undesirable  feature  of  this  ty])e 
a  careless  furnaceman  many  soon  dam 
the  special  bricks  required  for  these  djIh. 
ings  by  his  rakes,  etc.,  often  weakcni^ 
the  roof  or  main  arch.  A  set  of  sj>e 
firebrick  segments  for  such  an  openiir 
shown  at  Fig.  5,  the  actual  bore 
1  ft.  6  in.  This  is  a  common  size.  So 
times  the  aperture  is  rectangular,  and  ;jso 
oval,  these  entailing  more  costly  hlo^s. 
The  latter  size  is  adopted  for  the  uilr- 
tion  of  animal  carcases  in  the  combusijn 
chamber  arch,  and  are  not  frequody 
used.  The  cast-iron  charging  door  fr;pe 
and  chute  are  indicated  at  Fig.  5,  alsope 
compass  bricks  forming  the  opening  id^e 
the  main  arch.  It  will  be  noticed  at 
the  opening  is  close  to  the  back  wal  of 
furnace,  delivering  the  charge  at  the  Ipk 
end  of  the  grate;  this  is  the  general  pjc- 
tice,  as  the  blocks  are  partly  restingm 
the  wall,  thus  relieving  the  main  ;i  ill. 
If  the  hole  is  located  on  the  centre  le 
of  the  arch  the  segments  are  iiire 
liable  to  become  loose  and  to  le; 
more  from  the  intense  heat,  they  hup 
in  the  hottest  zone.  Further,  any  sii  k- 
diie  to  the  process  of  charging,  etc  .  re 
more  directly  transmitted  to  these  speo  s 

All  special  firebrick  blocks  should  1 
a  mark  of  identification  impressed 
tliem  to  facilitate  erection.  The  ere 
shoiild  be  able  t*  easily  pick  out 
bricks  he  requires  as  thev  are  delive 
thus  saving  much  time.  By  markino  t 
block  they  may  readily  be  l  ef  erred  to 
when  renewals  are  re(|\iired,  instein 
nuiking  complicated  sketches  of  same 
ordering  purposes. 


BEARING  POWER  OF  SOIL 
DETERMINATOR. 


])earing  foot  the  direction  of  the  load  to  be 
applied  is  made  perpendicular  to  the  sub- 
grade. 


To  measure  and  compare 
values  of  the  various  types 


the  bearing 
of  sub-grade 

soils  the  Bureau  of  Public  lloads  of  the 
United  States  Department  of  Agriculture 
has  designed  and  built  an  apparatus  which 
has  promise  of  good  results. 

The  apparatus  is  simple  in  design, 
light,  easily  built,  and  is  capable  of 
measuring  the  bearing  value  of  almost 
any  soil  containing-  an  appreciable  amount 
of  moi.sture. 

It  may  be  operated  by  one  man  with 
two  helpers,  and  offers  a  suitable  means  of 
securing  valuable  information  as  to  the 
load-cairying  capacity  of  sub-grade  soils 
before  pavements  are  laid. 

The  general  appearance  of  this  appai- 
atiis  is  shown  in  the  accompanying  illus- 
tration, and  it  has  only  four  sepai'ate 
parts' — tii])o(l,  shot  container  with  bear- 
ing' foot,  shot  funnel,  and  Ames  dial. 
The  load  is  applied  by  pouring  measured 
quantities  of  fine  shot  into  the  funnel  at 
regular  intervals,  while  the  penetration  of 
the  foot  into  the  sub-grade  is  indicated  by 
the  Ames  dial  mounted  above  the  tiipod 
head. 

To  operate  the  apparatus  the  liipod  is 
set  firmly  in  the  "-round  and  the  shot  con- 
tainer with  foot  is  brought  to  a  truly  per- 
pendicular position  as  determined  by  the 
small  level  .shown  just  above  the  shot 
container.    Bv  a  slight  movement  of  the 
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dial  foot  resting  on  the  top  of  the  tiixl 
head,  and  when  the  dial  is  adjust e(|t() 
lead  zero  all  is  ready  for  the  test 

In  the  tests  being  conducted  at  prejiit 
the  load  is  applied  in  increments  ot 
per  square  inch  every  10  seconds,  and  be 
dial  is  read  to  one-thousandth  of  an  i 
about  five  seconds  after  the  applicatio 
the  load.    The  penetration  of  the  bea 
foot  under  each  load  is  plotted  in  the  t 
of  curves  on  cross  section  paper,  and 
cui  ves  for  the  different  soils  are  coni])a 
taking  into  account  the  moisture  coii^it 
of   each,    which    is    determined  froi 
sample  of  the  soil  sealed  in  a  glass  ja|at 
the  time  of  the  test 


Quarterly  Contracts. — In  spite  of  labour  iid 
trade  difficulties  during  the  past  few  moiitl  it 
would  appear,  from  the  list  of  quarterly  c(iiil 
received  oy  Ed.  Bemiis  &  Co.  Ltd..  that 
orders  compare  very  favourably  with  jue- 
periods.  The  list  comprises  40  stoker  contracts  iid 
nine  coal  handling  [jlaiits.  and  Messrs.  Reniii 
fiirni  us  that  at  present  the  chief  trouble  is  e: 
tion  owing  to  the  difficulty  in  obtaining  mate 


ts 


The  shot  funnel  is  next  placed  in  proper 
position  at  the  top  of  llic  lube  and  the 
Ames  diiil  (damped  to  tlic  tube  with  the 


Xkep  for  Impi.ement.s  in  Burma. — Need  for 
agricultural  niachinerv  in  Burma  is  sxrowini:  "frV 
year.  With  a  pouulation  of  12.000,000,  the  Itli 
of  which  is  not  koeping  pace  with  the  iicw  I'ss 
which  are  being  put  under  cultivation,  and  w  I  » 
constantly  increasing  acreage  of  cultivatid  Ind 
tliere  is  an  insufhiieiicy  of  labour,  and  it  i*  "P' 
sary  to  import  farm  labourers  from  India.  Hif 
introduction  of  modern  implements  would  d'  ik^ 
toward  relieving  the  shortage  of  labour.  I'r"'' 
ments  for  rice  cultivation,  similar  to  tho^^e 
in  the  Philippines,  would  find  a  ready  sale, 
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;iRRIGATION  PIPE  MAKING  IN 
\  AMERICA  STANDARDISED. 

I  jROWiNG  scarcity  of  water  for  irrigation 
:md  the  need  for  preventing  its  waste  in 
I  'onveyance  has  recently  brought  about  a 
Inarked  increase  in  the  xise  of  concrete 

lipes  throughout  the  West.  In  parts  of 
halifornia,  particularly,  the  high  value  of 
I  vater  has  encouraged  the  use  of  pi])es  of 
i/arious  materials.  Concrete  pipe,  when 
I  properly  made,  has  been  found  economical 
Mnd  durable.  Methods  of  manufacturing 
[lave  not  been  standardised,  however, 
.mtil  very  recently,  and  poor  methods  of 
idixing,  curing  and  laying  in  consequence 
liave  hampered  the  use  of  this  material  in 

nany  localities  where,  with  standardised 
'  methods,  it  might  better  be  installed  than 
jither  pipes  of  much  greater  cost, 
i  Field  tests,  which  it  was  hoped  would 
liona  the  basis  for  standardisation,  were 
i'legun  by  the  Bureau  of  Public  Roads  of 
i'he  United  States  Department    of  Agri- 


gravity,  the  grades  of  mateiials,  qualities 
of  cement  and  sand,  crushing  strength  of 
concrete,  and  the  beaming  pressures  of 
(:oncrete  pipe  when  subjected  to  heavy  fills 
or  loads. 

As  a  direct  result  of  these  tests  and 
experiments,  a  thorough  standardisation 
of  methods  of  manufacture  has  been 
effected  in  most  of  the  pipe  yards  in 
California,  and  pipe  of  nuiterially  better 
quality  is  now  generally  obtainable  than 
could  be  secured  previously. 


NEW   SLUICE   VALVE  FOR 
OIL  FUEL. 

The  fire  risk  may  oi'  may  not  be  eater 
when  oil  fuel  is  used  \inder  boilers  on  sea 
or  land,  but  the  installation  of  suitable 
sprinklers  to  cope  with  outbreaks  is  not 
as  important  as  the  adoption  of  preven- 
tive measures.  Carelessness  is  responsible 
for  most  outbreaks  of  fire,  although  it  may 


when  gears  are  used.  Special  brackets 
have  to  be  fitted  which  necessitate  costly 
])atternmaking,  because  they  have  to  be 
fitted  to  place.  ^I  Ik  ic  is  in  addition  con- 
siderable delay  in  wailing  for  the  special 
castings.  This  is  all  obviated  when  no 
gearing  is  used. 

The  action  of  opening-  the  valve  com- 
presses a  powerful  spring  inside,  which 
lends  to  thrust  down  the  wedge  and 
spindle.  The  latter  is  held  up  by  the 
cross  head  and  side  links,  which  form  two 
toggle  joints.  The  two  toggle  joints  are 
coupled  with  the  forked  end  of  a  connect- 
ing link,  the  other  end  of  which  is 
attached  to  the  wire  rope  which  is  led  to 
the  deck  station.  A  sharp  pull  on  the  ware 
rope  breaks  the  toggle  joint  and  permits 
the  powerful  spring  to  close  the  valve, 
which  then  appears  as  shown  in  the  illus-  • 
tration.  To  open  the  valve  now, 
the  hand-wheel  is  revolved  as  if  to  close 
the  valve,  this  movement  raising  the 
spindle  in  ihe  spindle  nut,  and  bringing 
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individual  lengths  of  concrete  irrigation  pipe. 


ivsi  slicimlll  of 


[  ulture  through  its  agricultural  engineer- 
lag  division  in  1917.  Many  of  the 
i'roblems  the  tests  were  to  solve  had  not 
i  een  attacked  in  a  serious  way  before,  and 
;  he  devising  of  testing  apparatus  was 
!  ecessary.  Some  of  the  apparatus  was  as 
Ijovel  as  it  was  successful.  The  tensile 
itrength  tester,  for  example,  did  away 
»'ith  cumbersome  bulkheads,  joints,  and 
[onnecting  rods  formerly  used,  and  per- 
!  lifted  the  testing  of  single  lengths  of 
[  ipe.  The  tester  is  of  aluminum,  cylin- 
i^rical,  and  about  a  foot  long.  Metil 
j  rooves,  U-shaped,  encircle  the  ends  of  the 
I  ylinder,  and  into  these  rubber  tiibing  is 
jiserted.  For  a  test  the  cylinder  is 
iiserted  in  a  joint  of  pipe,  water  imder 
pressure  is  turned  into  the  tubes  to  make 
I  'ater-tight  connections,  and  the  pressure 
increased  until  the  pipe  is  broken. 
I  esters  to  determine  other  qualities  of  con- 
;rete  pipe,  both  for  laboratory  and  field 
I  emonstration,  were  also  devised  by  the 
I  department. 

I  The  tests  sought  to  determine  the 
creaking  pressure  of,  and  seepage 
lirough,  stock  pipe  in  various  yards  in 
['alifomia,  which  were  considered  in 
i  onnection  with  the  facts  regarding  the 
jiaterials,  mix  and  curing.  Jjater  experi- 
ments determined  such  matters  as  the 
i^bsorptive  capacity  of  concrete,  specific 


be  said  that  taking  into  consideration  the 
great  number  of  oil  fuel  instalations 
within  the  past  few  years  there  have  been 
remarkably  few  fires.  The  risk  is  ever 
present,  however,  and  it  is  vei-y  necessary 
that  the  oil  supply  should  be  immediately 
cut  off  when  an  outbreak  does  occur,  other- 
wise the  measures  for  coping  with  the  fire 
are  seriously  handicapped.  This  neces- 
sitates the  employment  of  a  quick  action 
valve,  and  our  attention  has  recently  been 
drawn  to  an  apparently  efficient  vf'lve 
which  is  manufactured  by  A.  Turnbull  & 
Co.  Ltd.,  Bishopbrig-gs,  Glasgow.  This  is 
the  patent  "  Instanter  "  quick-closing 
sluice  valve,  a  very  special  feature  of 
which  is  that,  while  it  can  be  opened  and 
shut  by  a  hand-wheel  like  an  ordinary 
vahe,  it  can  ako  be  instaiitlv  closed  from 
a  1  emote  poisition — on  siiipboaid  from  the 
deck — by  simply  pulling  a  wire  rope. 

It  is  now  a  Board  of  Trade  Regulation 
that  sluice  valves  which  control  the  flow 
from  deep  oil  fuel  storag'e  and  settling- 
tanks  must  be  adapted  for  operation  from 
a  remote  position,  and  not  only  .  is  it 
extremelv  difficult  to  etfcct  this,  but  it  is 
also  costly  and  certainty  of  action  cannot 
always  be  guaranteed.  It  is  a  long  and 
devious  way  from  the  engine  room  to  the 
bridge,  and  it  is  almost  impossible  to  g'et 
the  accuracy  in  gearing  that  is  necessary 


New  Sluice  Valve 
for  Oil  Fuel. 


the  toggle  joints  and  connecting  link  back 
to  the  position  shown  in  the  illustration. 
The  connecting  link  should  be  right  home 
at  "A."  The  valve  is  then  ready  for  use 
again  as  an  ordinary  valve. 

In  cases  where  the  wire  rope  would  be 
liable  to  leave  the  guide  pulleys  when 
slack,  the  pulleys  should  be  shrouded. 


German  Ship  Repairs  for  England. — It  is  stated 
that  an  important  Hamburg  shipping  compan|V  has 
been  compelled  to  send  its  vessels  for  repair  to 
England  and  Holland,  instead  of  German  yards. 
The  continual  increase  in  German  prices  for  repails 
is  beginning  to  bring  about  a  complete '  change  in 
the  shiprepairing  industry,  in  which  Germany, 
until  recently,  wat;  without  rival, 
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Reid  Control  Indicator  for  Aeroplanes. 


By  Dr.  J.  Robinson,  M.B.E.,  F.lnst.l'.,  Instrument  Design  I'^stablislinient,  K.A.F. 
(By  Permission  of  the  Air  Ministry.) 


In  order  that  a  pilot  should  have  com- 
plete control  of  his  aeroplane,  it  is 
essential  that  he  should  know  wliether  he 
is  flying  level  or  whether  he  is  turning, 
and  if  so,  whether  he  has  the  correct 
amount  of  bank  for  turning.  This  is 
usually  quite  easy  when  the  ground  is 
visible,  but  when  flying  in  clouds  it  is 
necessary  to  make  use  of  certain  instru- 
ments— i.e.,  bubble,  air  speed  indicator, 
turn  indicator  and  compass.  In  clouds  it 
is  advisable  to  have  all  these  instiumeuts 
so  arranged  that  their  indications  are 
given  with  the  least  effort  on  the  part  of 
the  pilot.  The  control  indicator  designed 
by  Flight-Lieut.  G.  H.  Eeid,  D.F.C.,  has 
the  indications  of  the  bubble,  turn 
indicator  and  air  speed  indicator  in  one 
compact  case,  and  it  is  the  subject  of  an 
interesting  article  in  the  first  number  of 
new   Journal   of  Scientific  Instruments, 


Fig.  1. 

which  is  being  published  by  tlie  Institute 
of  Physics.  The  indications  of  the  bubble 
and  turn  indicator  are  in  the  form  of 
lights,  red,  white  or  green,  so  that  any 
deviation  from  normal  flying  conditions 
of  aeroplane  immediately  warns  the  pilot 
without  any  undue  effort  of  observation 
on  his  part. 

The  use  of  lights,  red,  white  or  green, 
has  a  further  advantage  in  that  no 
difficult  mental  process  is  necessary  for 
the  pilot,  for  he  knows  that  when  his 
bubble  shows  a  green  light  he  must  move 
his  aileron  control  to  the  left,  and  wher 
his  turn  indicator  shows  green  he  must 
give  left  rudder  to  regain  normal 
conditions. 

The  lights  do  not  give  the  continuous 
scale  reading  that  can  be  obtained  by 
pointer  instr\  ments.  Four  red,  one  white 
and  four  green  lamps  are  used  for  both  the 
aileron  and  the  rudder  control.  In  the 
case  of  small  deviations  three  or  four 
lamps.  For  practical  flying  pilots  do  not 
need  the  precision  that  can  be  obtaiiuMl 


from  pointer  instruments,  but  they  do 
need  to  know  immediately  wJiether  the 
deviations  from  normal  are  large  or  small, 
and  they  obtain  this  knowledge  from  the 
number  of  coloured  lamps  that  are  lighted. 
This  indicator  also  possesses  other 
features  which  make  it  satisfactory,  from 
a  practical  point  of  view.  There  is  littli' 
or  no  lag,  and  there  is  little  or  no  trouble 
due  to  oscillation  of  either  the  aileron  or 
rudder  indications.  The  sensitiveness  of 
the  turn  indicator  can  be  controlled,  but 
when  once  set  it  does  not  vary  to  a  dis- 
turbing extent  with  the  speed  of  the 
the  aeroplane. 

The  indicator  unit,  Fig.  1,  is  placed  on 
the  dashboard.  The  essential  parts  are 
two  sets  of  nine  electric  lamps,  an  air 
speed  indicator  and  a  U-tube  containing 
mercury.  The  upper  set  of  lamps  A  is  for 
the  aileron  control,  and  the  lower  set  B 
for  tlie  rudder  control.  In  each  case  the 
four  lamps  on  the  left  are  red,  four  on 
the  right  green,  the  central  lamp  being 
white.  The  lamps  are  fed  from  accumu- 
lators, six  volts  for  preference,  or  if  thei  e 
is  a  general  power  supply  they  may  be 
fed  from  this.  Tiie  switch  K  allows  of 
either  ar-cumulators  or  genera]  jjowci- 
supply  being  used.  The  switch  i) 
controls  a  rheostat  for  varying  the 
intensity  of  illumination  of  the  lamps. 

The  aileron  indicator  is  cont  rolled  by 
niprcury  in  a  U-tube,  which  is  situated  at 
the  rear  of  the  instrument.  Under  normal 
conditions  the  mercury  will  Ite 
symmetrical  at  the  bottom  of  the  U-tnbc 
— i.e.,  when  the  aeroplane  is  flying 
straight  or  when  it  is  correctly  banke<l. 
When  side-slipping  or  when  incorrectly 
banked  the  mercury  will  rise  up  one  of 
the  legs  of  the  U-tube.  Platinum  con- 
tacts are  sealed  through  the  tube,  four  on 
each  side  of  the  tube  so  as  to  be  ?ioinially 
out  of  the  mercury,  and  there  arc  also  con- 
tacts at  the  bottom  of  the  tube  so>  as  to  be 
always  in  the  mercury.  The  platinum 
contacts  are  connected  to  the  resjiectivc 
lamps  of  the  aileron  indicator  so  that  if 
the  mercury  rises  up  the  left  leg  of  the 
tube  to  cover  one,  two,  three  oi-  four 
contacts,  one,  two,  three  or  four  red 
lamps  are  lighted,  and  similarly  for  the 
other  side.  In  order  to  prevent  undue 
oscillation  of  the  mercury,  the  U-tube  has 
a  constriction  at  the  bottom.  The  auiount 
of  mercury  in  the  tube  is  adjusted  in 
relation  to  the  first  platinum  contacts  on 
the  two  sides  so  that  normal  oscillations 
of  the  aeroplane  do  not  cause  contact  to  be 
made.  For  "  Bristol  Fighters  "  the 
deviation  from  normal  in  order  to  light 
the  first  red  or  green  light  lias  been 
adjusted  to  5  deg.  and  to  light  the  four- 
lamps  -45  deg. 

The  lower  set  of  lamj)s  is  conlrolled  by 
the  turn  indicator  which  may  be  stowed 
at  any  convenient  position  on  the  aero- 
I)lane.  The  turn  indicator.  Fig.  '2,  is 
g-yroscopic  and  is  air  driven.  The  wheel 
of  tht>  gyrosco])e  A,  Fio.  juis  its  axis 
i)  supported  in  a  ring  B.  wliicli  in  its  turn 


which  i 
When 


J 


is  supported  on  an  axis 
right  angles  to  the  axis  D. 
ring  B  is  turned  in  its  own  plane,  a  cov 
acts  on  the  gyroscope  tending  to  rot 
it  on  its  axis  Cj  Co.  The  gyroscope 
mounted  with  the  axis  D  of  the  wl 
horizontal,  and  then  a  couple  acts  or 
when  the  aeroplane  turns,  tending 
rotate  around  the  axis  Ci  Cj.  T^is  cov 
is  opposed  by  a  couple  exerted  by 
springs  Fj  F2,  Fig.  2,  fastened  to  the 
of  the  instrument  and  to  the  axis  Ci 
The  amount  of  rotation  of  the  gyros 
around  tliis  axis  for  any  given  turn  of 
aeroplane  can  be  controlled  by  the  adji 
nient  of  the  springs. 

The  axis  Ci  carries  a  silver  semi-cii 
H  which  makes  contact  with  four  spri 
M,,  M„  M3,  M„  Ni,_Nj,  N3  on  e 
side,  these  springs  being  connected  to 
respective  lamps  of  the  lower  .set  on 
indicator. 


Fig.  2. 

The    length    of    the   silver  arc  i.s 
arrang'ed  with  respect  to  the  first  spr 
Mj,  Ni  on  each  side  that  the  nonnal  yi< 
ing  of  the  aeroplane  does  not  produce  c 
tact.      For    a    "Bristol  Fighter" 
normal  yawing  is  about  4^  deg-.  A^ 
period  of  yaw  is  large,  from  20  to 
seconds,  this  corresponds  to  a  veiy  s 
rate  of  turn. 

The  friction  between  the  silver  arm  ; 
the  springs  Mi,  Ni  is  not  large,  but 
increases  when  the  second,  third  or  f"U 
sp]-ing  is  leached.  There  is  some  vir 
in  this  friction  in  that  it  tends  to  da; 
out  oscillat ions. 

Diagram  4  is  tlie  snnie  as  Diagram 
except  tliat  cot  0  =  4  and  the  interniedi 
lever  magnifies  four  times. 

If  S  is  zero,  curve  1)  in  diagram.sj^  f 
4  w  ill  be  reduced  in  I  he  ratio  1  :  V3, 
c(ii  v-es  E  and  F  in  Diagiams  ■"'>  ami  4  v 
be  increased  in  (he  ratio  \'']  :  1.  Aoco 
ingly  (he  motion  of    the    image  of 
catenarv   for  a  milligramme  on  (he  sc 
pan  will  lie  increased  r4  iimes  for 
same  time  ot  swing;  moreover.  tlie  iiidi 
tions    of    (he    catenar\-   will   be  nea 
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udepeudent  ut  changes  in  its  lenyth  and 
11  the  length  of  the  tension  lever  caused 
ly  temperature  changes.  On  the  other 
laud  the  scale  of  milligrammes  will  not  !be 
;o  uniform,  and  it  will  not  !be  possible  to 
arry  the  weighing  lever  on  a  tor.sion  wire 
mt  it  will  have  to  be  supported  on  pivots 
ir  knife  edges. 

It  is  remarkable  that  according  to 
orniulai  (9)  and  (12)  for  any  particular 
/alue  for  Ij,  that  is  for  any  particulai-  time 
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described  is  ixvt  dasirable,  but  it  is  in- 
teresting to  see  greater  sensitiveness 
could  be  obtained  without  increasing  the 
time  of  swing.  The  catenary  wire  weigh- 
ing O'Oj  mgm.  to  tlie  om.  is  about  the 
limit  for  drawn  metallic  wire,  but  by 
using  non-metallic  filaments  or  even  a 
spidei's  web,  w  can  certainly  be  (!0U- 
siderably  reduced. 

The  mechanical  magnification  or 
leverage  of  the  intermediate  lever  cot  9 
can  be  increased  theoretically  to  any 
extent  bj-  altering"  the  angle  ^,  but  a  term 
which  has  been  omitted  from  (G)  would 
then  become  important.  Further,  if  the 
theoretical  mechanical  magnifications  of 
the  intermediate  levers  and  of  the 
catenary  are  increased  too  far,  the  actual 
magnification  obtained  in  practice  will  be 


speed  of  the  machine  on  the  draught  of 
air  through  the  gyi-oscope  case  is  not  too 
great. 

Tlie  method  by  which  the  instrument 
indicates  the  behaviour  of  the  aeroplane  is 
illustrated  as  follows:  — 

(a)  When  both  white  lights  are  show- 
ing and  the  air-speed  indicator  is  normal, 
the  aeroplane  is  flying  normally,  i.e.,  it  is 
not  baJiking  or  side  slipping. 

(//)  AVheii  the  aileron  indicator  is  white 
and  the  rudder  indicator  green,  the  aero- 

DIAGRAM  4 
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I  f  .swing,  the  jnotion  of  the  image  of  the 
'atenary  for  a  milligramme  in  the  scale 
^an  depends  only  on  the  weight  per  centi- 
^letre  of  the  catenary  (c,  the  magnifica- 
cion  of  the  intermediate  lever  cot  0,  and 
iae  optical  magnification  used,  and  is 
dependent  of  /,  the  catenary  span  ;  but 
iae  assumption  of  perfect  flexibility 
ould  not  be  allowable  if  I  were  made  too 
jaiall. 

?  For  the  particular  purpose  of  sorting 
piral  filaments  a  greater  sensitiveness 
ban  that  obtained  on  the  catenarv  machine 


I'lG,  y. 

considerably  i)cl(jw  the  theoretical  vului; 
because  of  the  stretch  of  the  wires  and 
imperfect  flexibility.  Tte  theoretical 
magnification  of  50'  or  80,  shown  in 
Diagrams  .'-{  and  4,  would  not  l)e  obitaiiied 
in  practice.  For  high  mechanical  mag- 
iiiflcation  a  series  of  tension  levers  with 
or  without  a  final  catenary  would  ajjpeai- 
to  be  most  suitable. 

The  diive  f<'r  tlie  wheel  of  the  gyio<('0])e 
is  l)iy  means  of  a  ventun  tube.  This  is  of 
a  more  or  less  usvial  type,  consisting'  of  a 
double  vculiiii  arrangement.  The  air 
rushes  thiougii  it  and  sucks  air  through  a 
side  tuiie".  The  suction  jiipe  is  led  to 
the  case  of  the  gyi'oscope,  which  is  made 
aii  tight  with  tiie  exception  of  one  inlet  for 
air,  which  is  through  the  hollow  spindle 
O, ,  O2.  This  type  of  drive  has  an 
advantage  in  that  tiie    influence   of  the 
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()hnic  is  turning  to  the  right  by  a  correct 
bank. 

(( )  When  the  rvulder  indicator  is  green 
and  the  aileron  indicator  green,  the  aero- 
plane is  turning  to  the  right,  but  it  is 
ove.rbanked,  and  it  is  necessary  to  move 
the  aileron  control  to  tlie  left  in  order  to 
regain  the  conditions  of  correct  banking.  , 
{d)  When  the  ruddei  indicator  is  greeJi 
and  the  aileron  red,  the  aeroplane  is  doing 
a  flat  turn  to  the  right,  and  if  the  machine 
is  stalled  and  the  air-s])eed  falls  ofi,  it  will 
get  into  a  spin. 


VALPARAISO  PORT  WORKS. 


'^CONTINUED  PROGRESS  OF  CONSTRUCTION. 

fblBfcAT  interest,  not  unallayed  by  some 
:  nxiety,  is  felt  in  Chilean  engineering 
,||ircles  regarding    the  approacdiing  tests 
'  kely  to  be  applied  to  the  new  port  works, 
^ow  in  an  advanced  stage  of  completion, 
I'.y  the  gales  and  wind  storms  which  visit 
we  coast  of  Chile  at  this  time  of  the  year, 
lie  months  of  June  and  July  are  the  most 
[^I'itical,  when  "  northers  "  of  exceptional 
I  iolence  visit  the  whole  of  the  west  coast 
\l  South  America,  particularly  affecting 
■jhile  with  its  2,G25  miles  of  coast  line,  in 
^'hich  there  exists  hardly  one  harbour  or 
jefuge     which     can     be     regarded  as 
jltogether  safe.       Valparaiso  harbour  is 
jiiore  exposed   than  any   other,  and  has 
1  een  the  annual  scene  of  disastrous  wrecks 
')  shipping.    But  the  success  with  which 
lie  so  far  completed  portion  of  the  break- 
ater,  extending  from  Punta  Uuprat  for 
)me  290  metres  on  the  western  side  of 
/le  bay,  resisted  the  exce))tionally  violent 
norther"  of  July,  19U),  notwithstand- 
ig  the  large  amount  of  damage  cau.sed  by 
le  tornado  in  otlier  diiections,  when  the 
ructure  underwent  no  movement  of  any 
)rt,  thus  proving  that  the  design  adopted 
as  satisfactorv,  gives  rise  to  the  hope 
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that  the  works  since  completed  will  prove 
to  have  been  equally  well  executed. 
Recognising,  however,  that  until  the 
breakwater  is  extended  verv  considerably, 
aci  Diding  to  original  design,  there  can  be 
no  reasonable  protection  for  shipping 
during  the  worst  gales,  the  Chilean 
Government  is  striving  to  bring  about  the 
prolongation  of  the  Duprat  breakMater 
and  to  provide  the  funds  necessary.  The 
contract  awarded  to  Messr.s.  S.  Pearson  & 
Son  Ltd.,  of  Westminster,  in  1912,  called 
for  an  outlay  of  £2,450,000,  but  this  sum 
did  not  inciude  the  prolongation  of  the 
Duprat  breakwater,  which  will  call  for  a 
further  outlay  of  nearly  £1,500,000.  The 
time  allowed  for  the  execution  of  the 
work  is  10  years.  Plans  are  being  com- 
pleied  an  dthe  date  fixed  fci'  the  reception 
of  tenders  foi'  the  suppl\-  of  materials,  and 
the  execution  of  the  -n  ork  may  shortly 
be  expected  to  commence.  It  is 
proposed  that  the  extension  .should 
reach  7(K)  metises,  inclining  in  a 
southerly  direction  towards  the  centre  of 
the  bay,  thus  ,s-heltering  a  wide  area. 

For  complete  protection  it  will  be 
necessary  eventually  to  throw  out  a 
similar  breakwater  from  the  opposite 
shore.  The  present  extension  is  quite 
inadequate     to    protect  more 


than 


relatively  small  sector  of  the  great  arc  i)f 
coastline  around  which  the  port  is  built. 
This  part  of  the  gigantic  project,  how- 
ever, is  not  within  the  range  of  prac- 
ticability so  long  as  the  economic  situa- 
tion of  the  country  remains  as  at  present. 

The  total  sum  allocated  to  port  improve- 
ments, including  those  at  Valparaiso,  is 
£7,460,000.  In"  this  is  also  comprised  a 
sum  of  £450,000  for  works  at  Puerto 
Saavedra  (Cautin).  Preliminary  studies 
of  the  project  are  now  in  an  advanced 
stage.  A  commission  of  engineers  is  at 
present  preparing  a  full  report  with  a  view 
to  operations  being  commenced  without 
delay . 

Improvements  for  navigating  the 
Yaldivia  river  have  been  taken  in  hand, 
these  including  the  more  complete 
dredging  of  the  river  between  Corral  and 
Yaldivia,  so  as  to  turn  the  latter  into 
an  ocean  port.  The  project  is  calculated 
to  increase  the  trade  of  the  city  and  to 
prove  of  great  value  to  the  cattle  and 
fanning  interests  of  the  Province  of 
Yaldivia.  In  connection  with  the  river 
eiilerpiise,  an  easy-grade  railway  OA-ei-  the 
Andes,  via  Loncoche  and  Yilla  Rica,  is 
jirojected,  which  would  attract  consider- 
able additional  trade  to  the  port  from  the 
south-west  of  Argentina.— Renter. 
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A  Weekly  Record. 


Engines  and  Pumps  Contract. 

The  York  Waterworks  Co.  liave  been 
eoiisideiing  estimates  for  the  siipply  of 
engines,  pumps,  etc.,  necessary  for  their 
latest  development  scheme.  They  have 
decided  to  accept  the  tender  of  Messrs. 
Riiston  &  Hornshy  Ltd.,  of  Lincoln,  who 
have  already  received  instructions  to  put 
in  hand  for  this  u'ork  tliree  double-cylin- 
der Ruston  cold-starting"  oil  engines  cf 
KiO  b.h.p.,  to  he  coupled  direct  to  three 
high-lift  pumps,  each  capable  of  an  out- 
put of  over  90,000  gallons  per  hour 
against  a  head  of  200  ft.  Additional  plant 
consists  of  a  dorihle-'cylindei'  Huston  oil 
engine  of  100  b.h.p.,  to  be  eoujjled  to  a 
low-lift  puinp  with  an  output  up  to 
30'0,000  gallons  per  hour  against  a  head  of 
40  ft. 

Railway  Schemes  at  Swansea. 

We  understand  that  big  development 
schemes  are  being  p]'oposed  in  the  Swan- 
sea district,  and  to  this  end  the  Great 
Western  liailway  are  inA'iting  tenders  for 
the  coustruci  idii  of  a  railway  between 
Clydacli  and  Poitadawe  in  the  Swansea 
Vall&y.  At  Gwairiicalgarwen,  where  two 
new  colliei  ies  are  being  suiil<,  railway  con- 
nectioiis  arc  also  being  ojjened  u]),  aad 
these  will  oiren  out,  tlif  CUvingoise  Valley. 
Poweis  for  a  new  railway  to  develop  the 
whole  of  the  (jrower  Peninsula,  near  Swan- 
sea, are  being  sought,  the  necessary  money 
having  been  already  obtained. 

New  Marine  Engine. 

A  statement  to  the  effect  that  a  new 
marine  engine  has  been  discovered  appears 
in  the  daily  Press,  and  we  give  the 
account  for  what  it  is  worth. 

All  marine  engineers  for  some  time 
passed  have  been  seeking  a  combination 
of  Diesel  and  turbine,  or  a  sort  of  rotary 
oil  engine,  which  is  reckoned  as  being 
far  and  away  the  most  economical  prin- 
ciple that  is  in  sight  at  the  present 
moment. 

A  British  inventor  now  (dainis  to  have 
evolved  a  really  satisfactory  engine  built 
on  this  principle,  and  is  putting  the 
finishing  touches  to  it  before  he  brings  the 
matter  forward  in  public. 

Despite  his  anonymity,  the  shipping 
community  is  keenly  interested,  and  is 
awaiting  further  details  impatiently,  for, 
if  he  can  substantiate  his  claim,  it  will  be 
a  revolution  in  shipping,  and  will  mean 
thei  reconstruction  of  a  large  part  of  the 
mercantile  marine. 

Gontfact  for  Biikenhead. 

We  hear  that  a  large  fruit  importing 
film  is  negotiating  for  the  building  of  Iwo 
01-  three  vessels,  and  thai,  in  all  ])r()b- 
ability,  the  ctoniract  will  go  to  Jiirkenhead. 
It  is  a  fa(!t  that  one  of  the  new  boats  will 
be  electrically  propelled,  the  generators 
being  driven  by  oil  engines  and  tlie 
propellef  shaft  molois  being  placed  as  far 
aft  as  possible. 

Hence,  there  will  be  no  engine  room 
in  the  generally  accepted  sense,  and  no 
shaft  tunnel,  and,  of  course,  no  boiUus  ; 
so  that  llie  whole  ol  the  hull  will  be  avail- 


able for  cargo.  The  oil  engines  and 
generators  may  be  on  the  main  deck  above 
the  water  line,  and  will  conslitute  in  effect 
a  central  poM^er  station. 

Arch  System  of  Ship  Gsnstruction. 

The  inventor  of  the  arch  system  of  ship 
const  I  u(  i  ion — ^Mr.  Maxwell  Ballard — has 
secured  an  order  for  a  2,600  deadweight 
collier  to  be  built  on  his  well-known 
system.  The  arch  system,  it  may  be  said, 
eliminates  all  the  usual  hold  pillaring,  in- 
creases the  vessels  strength  by  deepening 
her  at  the  most  importan  point,  and  raises 
the  deck  platform  above  the  water  line 
to  a  much  higher  level.  The  system  has 
been  pionounced  by  experts  as  one  of  the 
most  valuable  improvements  introduced 
into  shipping  within  recent  years. 

The  vessel  in  question,  which  will  have 
a  cruiser  stern,  is  being  constructed  l)y 
the  Burntisland  Shipbuihling  Co. 

At  Last! 

Substantial  reductions  in  the  prices  of 
household  coal  have  been  announced  on 
the  Coal  Exchange  during  the  past  week. 
The  average  reduction  works  out  at  be- 
tween Ss.  and  9s.  pei  ton,  and  will  apply 
to  (.'enlral  Ijondou  district  only.  It  is 
understood  that  there  is  little  possibility 
of  a  fuithei-  drop,  and  it  is  quite  probable 
these  new  prices  will  not  last  until  the 
autumn. 

Boilermakers  Accept  Terms. 

The  engineering  lock-out  is  now  com- 
pletely lifted  as  a  result  of  the  Boiler- 
makers' Union  having  accepted  th« 
employers'  terms  with  regard  to 
managerial  rights.  They  have  agreed  to 
lesume  woik  on  the  same  conditions  as 
apply  to  the  other  classes  of  workers,  and 
the  majority  of  them  have  already 
leturned  to  work. 

Increasing  Exports. 

According-  to  the  leicent  Board  oif  Trade 
figures,  there  has  been  a  big  increase  in 
the  volume  of  oui  trade  during  May. 
Coini)ared  with  the  previous  moaith,  the 
imports  during  May  show  an  increase  of 
eight  millions,  and  the  exports  two  a.nd  a 
half  millions.  British  exports  in  May 
were  abnnt  '">'9  cent  beloW  the  average 
value  i  t  I  he  (  \  pol  ls  dnting  the  first  four 
months,  but  all  the  classes  showed  increases 
except  manufactureid  aiticles,  in  which 
there  was-  a  fall  of  8  per  cent,  due  in  pa  it 
to  price  changes. 

Alteration  of  Nautical  Mile. 

The  Norwegian  shipowners  are  contem- 
plating an  important  alteiation  in  the 
mclhod  oif  computing-  the  nautical  mile, 
it  niusl  b-a  pointed  out,  however,  that  the 
Norwegian  na.utic;al  mile  is  equivalent  to 
7,408  metres,  four  time.s  the  English, 
Frencli  and  G(!iman  version,  which  is 
1,825  metres.  The  Bergen  Shi])m asters" 
Society  have  proposed  that  Norway  should 
fall  into  line  with  England,  and  ado^it  the 
standard  of  1.8-")2  metres,  and  there  seems 
lo  be  little  doubt  tha.t  the  proposal  will  be 
iinanimously  adojited  by  shipping  bodies. 


Mew  Automatic  Valve. 

A  well-known  French  firm  have  ju 
placed  on  the  market  a  new  valve  designs 
to  automatically  regulate  the  temperatu 
of  steam-heated  liquids,  and  have  grant;! 
the  sole  agency  for  Great  Britain  ai 
her  Colonies  to  Me^ssrs.  Petrie  &  MoNauL! 
Ltd.,  Rochdale. 

The  automatic  valve  consists  of  a  ca^- 
iron  steam  valve  controlled  by  an  expau 
ing  pleated  copjier  tube  filled  with  no 
vapourising  lifpiid,  and  is  constructed  f' 
the  purpose  of  automatically  controlliii 
the  steam  sujiply  to  steam-hciit ed  licpiii  j 
so  that  they  are  maintnined  at  ai| 
lecjuired  temperatun^.  As  the  tenipei| 
ture  rises,  the  pleated  copper  in> 
expands  and  automatically  closes  1 1 
valve.  The  least  fall  in  temperatu| 
causes  the  expanding  tube  to  contract 
sufficiently  to  maintain  the  temperatui 
and  it  has  been  found  in  practice,  whi 
applied  to  wool-washing  machines,  th 
liquids  controlled  by  this  valve  do  nl 
vary  in  tcni]iei  ature  more  than  2  deg.  Yu\ 

The  insti'ument  is  easily  adjusted  to  gi| 
any  required  tempeiature  up  to  boilii 
point,  and  is  equallv  suitable  for  eith 
(dosed  or  open  vessels,  whether  the  liqii 
is  heated  by  steam  jacket,  steam  coil  ' 
ojien  steam  pipes.  It  can  also  be  sucee-i 
fully  applied  to-central  lieating  sy;ten!<  ; 
controlling'  the  temperature  at  the  retui 
pipe  immediately  prior  to  its  junction  wii 
the  boiler.  There  is  nothing  in  the  val 
to  get  out  of  order  under  ordinary  woi| 
ing  conditions. 

The  valve  is  made  in  various  sizes  fn 
'.in.  to  2  in.,  and  suitable  for  any  ste; 
pressure  up  to  300  lb.  per  scjuare  inch,  n 
can  be  sujiplied  permanently  lustprodf  : 
a  slight  extra  cost. 

Recording  Smoothness.  | 

Quite  an  interesting  invention  has  he 
introduced  to  this  country  by  the  Cifi 
Northern,  Kailway  Co.  It  is  an  iu>t!|- 
ment  invented  by  a  French  engineei. 
Hallade,  and  records  the  smoothnes--— f 
lack  of  it — of  the  running  of  eitlui  ii 
engine  or  coach  over  any  railway  line.  ' 

Dynamometer  coaches  for  this  pui  ])(  ■ 
have  been  used  in  this  country  for  a  loi: 
lime  past,  but  by  reason  of  their  size  al 
weight  their  scope  is  limited,  and  thev  • 
not  giA'e  an  indication  of  the  ridi  ; 
dualities  of  any  particular  type  of  coac  i 
whereas  the  new  instrument  can  be  pl;>Cf 
in  any  ordinary  compartment.  It  • 
stated  that  the  Great  Northern  Railwi' 
Co.  propose  to  use  these  instruniei:> 
icgularly  over  the  whole  of  their  sy>lc  . 
so  that  they  may  be  able  not  only  to  ee  - 
pare  the  speeds  of  trains  over  diften* 
lengths  of  the  line,  the  running  tpialit  ^ 
of  various  types  of  coaches  and  ! ' 
relative  smoothness  of  the  tracdv,  hut  i> 
locate  any  irregularities  in  the  perinaiHjt 
way,  either  in  line  oi'  levtd,  incorr(|t 
super-elevation  on  curves,  and  siniili' 
defects,  which  set  up  oscillation  in  t' 
coaches  und  thereby  mi-y  tend  to  ea  t' 
discomfort  and  fatigue  to  passengers. 
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:  How  Other  Industries  Stand.  : 


DERMAN  AUTOMOTIVE  INDUSTRY 
^  RECOVERING. 

hi'HE  growth  of  the  German  automotive 
ludustry  to  such  au  extent  as  to  compare 
favourably  with  pre-war  production  marks 
I  his  branch  as  one  of  the  healthier  euter- 
I irises  in  Germany  at  this  time. 
|ii  The  passenger  car  registration  in 
I  xermany  on  July  1,  1921,  was  equal  to 
i,!hat  of  191-i,  when  over  60,000'  cars  were 

a  use  as  compared  to  52,000  registered 
,  n  February  1,  1920.    Much  has  been  said 

if  the  superiority  of  German  passenger 

ars  before  the  war,  but  complaint  has 
:'een  heard  from  post-war  foreign  buyers 
'hat  the  pre-war  efficiency  of  the  higlli- 
i  ;'rade  German  car  has  not  been  main- 
fained.      Some  prominent  manufacturers 

re  reported  to  be  building  "  for  export 
mly  "  a  better  car  than  is  sold  the  inland 
^uyer.  Germany  thus  seems  to^  be 
jHriving  hard  to  get  a  footing  in  foi'eign 
harkets. 

j  The  better  known  makes  of  German 
passenger  cars  in  the  jnobable  order  of 
I  leir  worth  are  :  Mercedes,  Benz,  Opel, 
tfanderer,  Adler,  Audi,  Horch,  N.A.G., 
'  rotos,  A.G.A.,  N.S.IT.,  Stoewer,  Presto, 
;)ixi,  Simson  and  Elite. 
The  growing  demand  for  the  motor 
uck  in  Germany  is  the  direct  result  of 
J:s  adoption  by  agriculture  and  industry, 
-he  present  registration  of  30,424  is  over 

00  per  cent  increase  over  that  of  1914. 
nother  factor  lending-  stimulus  to  the 

■  se  of  the  motor  trxick  as  a  carrier  is  seen 

1  the  rapid  increases  of  freight  rates  on 
rerman  railways,  which  tend  to  make 
ansportation  by  tiuck  cheaper  than  by 
lil,  despite  the  continuing  price  increases 
f  motor  trucks,  accessories  and  motor 
j  lel.      German  firms  have  been  able  to 

i  ansport  merchandise  from  Hamburg  to 
[  remen  by  motor  truck  at  a  10  per  cent 
jiving  in  cost  as  compared  to  railway 
I  ransportation.  In  addition,  three  to 
i')ur  days  were  saved  in  the  loading, 
l  ansit  and  delivery  to  ship's  side,  or  to 
t  her  receiver,  besides  the  cost  of  transit 
i"om  freight  yard  to  ship, 
jj  Tke  motor  truck  has  been  of  great 
f  rvice  to  the  "  Technische  Nothilfe,"  the 
iiell-known  "  Emergency  Aid  Service," 
breaking  railway  strikes.  During  the 
;neral  railway  strike  in  February,  1922, 
is  service  ran  a  schedule  1  n't  ween  I^erlin 
[lA  Hamburg,  carrying  mails  to  Hamburg 
j  id  food  to  Berlin. 

Business  in  motor  trucks  was  so  heavy 
fst  year  that  manufacturers  were  behind 
>  their  orders,  the  one  and  two-ton 
(.ucks  being  the  most  in  demand  with  the 
I'Ur  and  five-ton  ti'ucks  second,  while  the 
|iree-ton  trucks  were  not  popular  at  all. 
lie  inability  tn  deliver  i)i'()iiiptly,  coupled 
[  ith  rising  ])rii-cs,  ci  eatcd  a  demand  for 
j  ed  cars.  Some  concei-ns  t  ii(Ml  to  renew 
jom  out  army  trucks,  hui  met  with  poor 
)  ecess  on  account  of  the  risings  costs  of 
I/hour. 

The  most  poDular  trucks  are  Krupp. 
uessing.  M.A.N.,  and  material.  N.A.G., 
iimler,  Benz-Gaggenau.  Stoewer,  Adler, 
irgmann.  Ha  una  Lloyd,  Horch, 
annesmann-Nulag,  Nuernberger  Her- 
des  Werke,  Vomag,  Dixi,  Faun, 
ijiierkopf  and  Daag. 


FRENCH  IRON  AND  STEEL 

INDUSTRY. 

The  production  of  iron  ore  in  France 
during  the  first  four  months  of  1922 
amounted  to  1,298,712  tons  in  January, 
1,308,104  tons  in  February,  1,553,900 
tons  in  March,  and  1,379,721  tons  in 
April.  As  will  be  seen,  the  production, 
which  had  increased  during  the  first  quar- 
ter of  the  year,  fell  rather  seriously  in 
April.  Stocks  at  the  end  of  March 
showed  a  reduction  compared  with  the 
January  figure  (3,911,401  tons  against 
4,199,2 i'2),  and  this  decline  continued  in 
April,  when  the  figure  fell  to  3,667,319 
tons. 

Hairing  the  same  period,  according  to 
Tleuter,  the  production  of  pig  iron  and 
steel  was  as  follows:  January  311.815 
tons  of  pig  iron.  314,598  tons  of  steel; 
February  323,093  tons  of  pig  iron, 
316,705  tons  of  steel;  March  389,885  tons 
of  pig  iron,  366,951  tons  of  steel ;  April 
383,266  tous  of  pig  iron,  324,330  tons  of 
steel. 

These  figures  show  a  considerable  im- 
provement in  production,  which  rose 
steadily  from  September  (243,606  tons)  in 
the  case  of  pig  iron,  and  from  Julv 
(223,014  tons)  in  the  case  of  steel.  It  will 
be  noted,  however,  that  while  the  produc- 
tion of  pig  iron  in  April  remained  almost 
stationai-y,  that  of  steel  fell  considerably. 

Imports  of  iron  and  steel  into  France 
during  the  first  four  months  of  the 
year  totalled  269,874  tons,  valued  at 
Fc.214,328,000,  against  189,926  tons  with 
a  vahie  of  Fc. 224, 868. 000  for  the  (-orres- 
ponding  period  of  1921. 

Exports  of  iron  and  steel  manufac- 
tured in  France  during  the  period 
January-April,  1922,  totalled  818,167 
tons,  valued  at  Fc.391,120.,000,  compared 
with  674,939  tons,  valued  at 
Fc. 350,576, 000,  duj  ■ing  the  same  period  of 
1921. 

Exports  of  pig  iron  show  a  fall  com- 
pared with  the  first  four  months  of  1921 
(143,057  tons  against  254,319).  On  the 
other  hand,  exports  of  rolled  steel 
rose  considerablv  (219,473  tons  against 
138,884). 


WEEKLY  OUTPUT  OF  COAL. 

We  give  below  the  official  statement  of 
the  coal  outjjut  at  the  mines  of  Great 
Britain  for  the  four  weeks  ended  June  3. 
For  the  week  ended  at  that  date  the  output 
was  4,440,900  tons,  as  compared  with 
4,629,600  tons  in  the  previous  week. 
Last  year  the  output  from  April  4  to 
July  4  was  only  179,101)  tons  owing-  to 
the  stoppag'e  of  work  at  the  mines. 

May  13  May  20  May  27  June  3 

DistriotB.  Tons.  Tons.  Tons.  Tons. 

Northumberland   2:.6,!)00  280,300  257,100  263,600 

Durham    696,700  6B5,',I00  673,600  634,500 

Vorkahire    861,100  811,500  784,700  739,000 

Lancashire,  Cheshire. 

aud  North  Wales ... .  392,000  382,300  370,600  361,600 
Derby,  Nottiughamand 

Leicester   579,000  520,200  447,800  440,000 

Stafford,  Shropshire, 

Warwick,    Worcester  333,000  303,200  271,200  276,600 
South  Wales  and  Mon- 
mouthshire  1,002,100  1,070,200  1,068.600  1,016, .'CO 

Other  English  Districts  96,400  93,600  86,400  83,500 

Sootlaod   668,000  046,900  669,600  620,600 

Total    4.945,200  4,804,180    4,629,600  4,440,900 


AMERICAN  AND  BRITISH 
CAST  IRON. 

Some;  time  ago  a  box  makeT  said  that 
the  objection  to  Gei-man  boxmaking 
ntachinery  was  that  thei  metal  was  so  soft 
that  it  was  easily  demted,  and  Mr.  F.  J. 
Cook,  of  We.5.t  Bioiiiwii  h,  who  delivered  a 
paper  to  the  Aiiiri;i;ui  Fouudrymen's 
Association  recently,  of  which  the  follow- 
ing is  an  abstract,  spoke  of  castings  on 
American  machine  tools  which  had  the 
reputation  in  England  of  being  "  easily 
cut  Tsith  a  pocket  knife  "  :  —  - 

In  testing  American  and  British  irons 
for  comparison,  one  is  faced  by  difficulties 
on  accoiuit  of  dift'erences  in  practice  in  the 
two    countries.      American  foundi-ymen 
place  less  dependence  on  tensile  tests  than 
Briti>li  toiuidryirien.      The  author's  data 
sliow  tliat  seemingly  representative  British 
irons    have    a    higher    average  tensile 
strength  than  American  irons.  American 
foundry  literature,  he  says,  conveys  the 
impression  that  a  tensile  strength  exceed- 
ing 31,360  lb.  is  worthy  of  special  notice. 
The  avei-flge  tensile  strength  of  all  bars 
tested  by  the  author  over  a  period  of  500 
consecutive  working*  days  was  26,2881b. 
jN'o  test  was  as  low  as  30,2401b.,  and  the 
greatest  strength  was  43,0081b.  The 
superiority    of    British    irons    is  again 
claimed  by  reference  to  comparative  tests 
on     Keep's    matdiine.      Allowable  per- 
centages of  chemical  elements  for  various 
(dasses  of  grey  iron  differ  in  the  two  coun- 
tries.     The    author    believes  American 
foundrymen  pay  too  little  attention  to  the 
total    carbon  content.    Silicon  receives  a 
great  amount  of  attention,  and  sulphur  is 
taken  much  more  seriously  in  the  Hnited 
iStates  than  in  Great  Britain.    There  also 
is  an  apparent  diftncnce  of  opinion  as  to 
the   effect  of  jilMi-phorus.      The  author 
believes  the  distribution  of  phosphonis, 
rather  than  the  amount,  is  the  important 
consideration.    He  also  is  of  the  opinion 
that  the  temperature  at  which  pig  iron  is 
made  in  the  blast  furnace  has  a  direct 
effect    upon    the   fonnation    of    a  net- 
work structure  of  the  grey  iron — a  forma- 
tion which  he  describes  and  discusses  in 
detail.     Rotary  fatigue  tests  and  shock 
teists  used  in  iMirope  are  described 


QUERIES  AND  REPLIES. 

We  invite  our  readers  to  submit  practiaal  problems 
for  solution  by  our  staff,  or  by  other  readers. 
Replies  will  be  paid  for. 


REPLIES. 


Twist  Wheels. — In  reply  to  the  query  of  Alpha 
on  page  32  of  No.  76,  a  twist  wheel  is  merely 
another  name  for  a  spiral  gear  or  screw  gear.  As  a 
spiral  gear  is  more  accurately  described  as  a  helical 
gear  and  is  really  of  the  latter  class,  your  corre- 
.^pondent  is  wrong  in  his  dogmatic  statement  that 
•'it  is  not  a  helical  wheel."  The  terms  spirail,  screw, 
skew  or  twist,  by  which  this  gear  is  variously 
known,  are  shop  terms  and  technically  incorrect, 
although,  of  course,  understood.  This  type  of  gear- 
ing has  the  advantage  that  it  is  extremely  smooth 
in  action,  due  to  the  contact  being  of  a  sliding 
natiu-e  instead  of  a  rolling.  They  are  nearly  always 
cut  to  the  involute  form."  This  form  of  gearing  is 
the  only  one  in  which  the  diameter  is  not  dependent 
on  the  pitch. — (F.  .J.  Camm.) 
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[FROM  CORRESPONDENTS  AT  I-IOME  AND  ABROAD.] 


NEWGASTLE-ON-TYNE. 

(Fkom  Our  Own  CoxiiESPOKDEifT.) 

The  natural  jubilation  at  the  termiua- 
uon  •>£  the  lock-out  was  somewhat  maired 
by  the  decision  ol  the  lynesiue  empioyers 
to  give  such  aji  extended  JNTewcastle  lace- 
weeK  holiuay.  Usually  this  means  one 
week,  ibut  m  most  cases  this  year  lu  ub.>& 
was  given,  m  some  a  lortnigni,  and  in  one 
case  It)  days.  Thus,  an  engineer  who  re- 
turned tO'  work  would  not  earn  any  money 
until  July,  making  him  tour  months 
without  pay. 

Nevertheless,  orders  are  on  the  horizon, 
as  hundi'eds  that  would  have  been  placed 
in  the  early  part  ol  the  year  have  accu- 
iimlated  owing"'  to  the  uncei'tainty  of  the 
outlook.  As  soon  as  it  is  revealed  that 
the  men  who  retuin  to  work  are  prepared 
to  do  a  fair  day's  work  lor  a  fair  aay "s 
pay,  there  is  no  reason  why  matters  should 
not  brighten  up,  especially  in  the  iron 
and  steel  trade,  ibefore  autumn.  Should, 
however,  the  employers  be  indiscreet 
enough  to  contemplate  action  on  the  lines 
indicated  by  "  Plebeian  "  in  our  last  issue, 
I.e.,  seek  a  furthei  i-eduction  in  wages  after 
their  undoubted  triumph  in  the  matter  of 
managerial  rights,  this  would  create  such 
a  revulsion  of  feeling  that  all  hopes  of 
improvement  would  vanish  instantlJ^ 
When  it  is  remembered  that  the  average 
skilled  man  on  Tyneside  now  has  the 
utmost  difficulty  in  earing  50s.  a  week 
it  will  be  seen  that  any  talk  of  a  16s.  cut 
is  madness.  Once  again  the  "  dole " 
would  pay  belteT. 

The  contract  for  tbe  steel  gates  for  the 
entrance  to  the  big  dock  which  Messrs. 
Palmers  Ltd.  are  to  construct  at  Swansea, 
has  been  placed  with  the  engine  works 
of  Messrs.  Armstrong,  Whitworth  &  Co. 
The  hydraulic  machinery  and  capstans 
form  j)art  of  the  contract.  Armstrong  & 
Main  (^menibeirs  of  the  Armstrong  group) 
will  manufacture  the  parts  in  Glasgow, 
and  the  machinery  goes  to  Elswick. 

Messrs.  Dorman,  Long  &  Co.  intend 
restarting  another  furnace  at  Redcar.  an 
example  that  may  be  followed  elsewhere 
in  the  Tees  district.  Messrs.  Cochrane 
have  also  blown  in  a  furnace,  making  21 
now  in  operation  on  the  North-East  Coast. 

Enquiries  made  at  the  beginning  of  this 
week  by  the  writer  showed  that  an  average 
of  30  per  'Cent  of  skilled  men  had  been 
found  employment,  but  very  few  unski]lerl. 
The  absence  of  the  boilermnkers  does  not 
peimit  of  equilibrium  being  restored  just 

y«t.  .  .  , 

Renewed  prosperity  seems  to  await  the 
old-established  engineering  firm  of  Messrs. 
liiphnrdson,   Westgarth  &  Co.,  nf  \Ve<1 


Hartlepool,  whose  latest  balance  sheet  has 
exceeded  expectations.  In  view  of  the 
increasing  demand  for  internal-combustion 
engines,  the  directors  have  arranged  a 
licence  with  Messrs.  Beardmore,  of  Glas- 
gow, for  the  manufacture  of  Diesel  oil 
engines  of  the  Beardmoie-Tosi  type,  and 
the  company  is  in  a  position  to  deal  witli 
any  demands  that  may  arise  when  im- 
provement in  trade  takes  place. 

Steel  prices  were  again  cut  last  week, 
and  in  addition  boiler  plates  have  fallen 
20s.  per  ton.  Home  prices  now  stand  at : 
Medium  steel  billets  £8  5s. ;  hard  steel 
billets,  £S  15s. ;  soft  steel  billets,  £7  15s.  ; 
common  iron  bars,  £12;  steel  boiler 
plates,  £13  10s.  ;  bridge  and  tank  plates, 
£10;  steel  angles,  £9  10s.;  steel  joists, 
£10  ;  galvanised  corrugated  sheets,  £16; 
and  ship  rivets,  £16. 


SHEFFIELD. 

(From  Our  Own  Corrbspokdhtt.) 

A  lot  of  interest  has  been  aroused  bj 
the  annoaiicement  that  Cammell-Lairds, 
whose  headquarters  are  in  Sheffield,  have 
received  an  order  foi  400  all-steel  covered 
wagons  for  the  Indian  railways.  These 
will  be  made  at  their  new  Nottingham 
factory,  which  is  splendidly  equipped  for 
specialising  in  all-steel  rolling  stock,  but 
the  Sheffield  and  Penistone  works  supply 
the  raw  materials,  such  as  steel,  axles, 
tyres  and  springs.  Therefore,  specula- 
tion is  rife  as  to  further  prospects  when 
the  big  Indian  railway  orders  are  placed, 
for  which  a  first  instalment  loan  of 
£12,500,000  was  floated  in  this  country 
last  week. 

The  most  significant  feature  in  connec- 
tion with  the  placing  of  the  order  is  that 
it  seems  to  indicate  that  our  home  manu- 
facturers are  now  in  a  position  to  secure 
orders  on  a  competitive  basis;  which  must 
hi:  the.  nltiniate  teist  beween  ourselves 
and  (V)utiiiPirtal  and  Aiupiicari  manufac- 
turers. Earlier  in  the  year  one  of  our 
firms  quoted  for  an  Indian  rail  order,  as 
also  a  Swedish  firm  did.  A  notification 
was  conveyed  to  the  English  firm  that 
they  were  a  long  way  out,  and  an  oppor- 
tunity to  requote  was  given  them. 
Although  doing  so  at  a  loss  should  the 
contract  be  landed,  they  put  in  a  revised 
contract  for  £24,00'0  in  order  to  get  some- 
thing to  keep  their  men  and  works  going, 
hut  Sweden  carried  off  the  order  for 
£19,000. 

Another  order  placed  in  Sheffield  a  few 
days  ago  was  out-  given  to  H?niy 
Bessemer  &  Co.  for  4,000  tram  steel  tyres 
tnj  the  TiOTidon  Cc.nntv  Council  tramwavs. 


and  a  further  order  for  400  for  thf 
Sheffield  trains.  In  ordinary  good  time 
much  notice  would  not  be  taken  of  sucl 
orders,  but  with  things  desperately  hac 
every  order  is  welcome. 

Signs  of  a  revival  in  the  steel  trade  sue) 
as  must  soon  reflect  themselves  in  loca 
industrj-  generally  are  accumulatini 
nevertheless.  In  the  crucible  stee 
trade,  for  instance,  which  was  almost  hope 
lessly  crippled  by  the  miners'  strike  an( 
knocked  down  as  it  was  recovering  by  th 
engineering  lock-out,  there  is  a  forwar 
movement.  This  week,  to  quote  a  case 
the  old  firm  of  Jonas  &  Colver  have  starte 
to  work  five  days  a  week  on  their  fiv 
sets  (GO  furnace  holes)  of  crucibl 
furnaces.  They  are  doing  special  steel 
for  America.  William  Jessop  &  (Sous 
now  a  subsidiary  company  of  B.S.A.,  ar 
also  getting  going  faiily  well  in  thai 
^'teel  rolling  mills,  all  of  which  wei 
closed  some  months  ago. 


BIRMINGHAM. 

(From  Oxtr  Own  CoBJtBSPowDrwT.) 

There  has  been  a  discussion  going  o 
in  regard  to  the  quality  of  brass  cast  an 
rolled  in  Biiming'ham,  and  the  generi 
opinion  seems  to  be  that  never  in  tb 
history  of  the  trade  was  the  quality  high( 
than  it  is  to-day.  It  is  urged  that  durin 
the  war  new  methods  were  devised  an 
new  machinery  installed,  and  that  tit 
trade  is  getting  the  full  benefit  of  thos 
assets  to-day. 

One  or  two  well-known  Birminghai 
manufacturers  who  recently  found  th; 
they  could  not  get  sheets  of  the  qualii 
they  desired  have  equipped  their  o^ 
mills,  and  are  now  producing  sheets  wlii( 
are  better  than  could  be  obtained  fro 
either  Fiam  e  or  America. 

Mr.  R.  S.  Hutton.  the  director  of  th 
British  Non-ferrous  Research  Associatioi 
subscribes  to  this,  and  states  that  he  arj 
Mr.  Genders,  the  researcher,  liave  been  ll 
round  of  Birmingham  factories  durini 
the  last  Aveek,  and  they  find  that  iinni;'ii  i 
strides  have  been  made  in  the  (juality  ( 
rolled  sheet  metal  since  the  war.  Tlu 
assert  that  Birmingham  is  well  able  ' 
compete  with  foreigners  in  this  particula 

Unfortunately,  one  cannot  say  th^ 
everywhere  the  state  of  trade  is  sati 
factory,  even  though  there  has  been  I 
fair  amount  of  activity  since  the  engiiiee| 
ing  dispute  ended.  At  one  of  the  lari^c! 
steelworks  in  the  district  it  has  bc( 
decided  to  blow  out  one  of  the  furnace 
whicb  was  only  brought  into  action 
tew   \\eek><  back.       Thi^  will   mean  tl 
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stopping  of  some  hundreds  of  men.  Their 
explanation  is  that  there  is  no  profit  in 
ihe  business  now  being  done,  and  that  the 
reduction  in  steel  prices  notified  last  week 
will  add  to  their  difficulties 

The  galvanised  sheet  trade  is  suffering 
jn  account  of  the  low  value  of  the  rupee. 
Phis  makes  trade  with  India  almost  out 
)f  the  question,  and  yet  there  are  the 
potentialities  of  a  good  business  there. 

Birmingham  firms  are  feeling  the  loss 
)f  orders  from  the  shipyards.  A  great 
leal  of  brass  ships'  furniture  is  made  in 
jirmingham,  but  the  business  has  been 
:ery  slack  of  late. 

From  the  remarks  of  those  who  have 
oregathered  at  the  Foundry  Exhibition 
his  week  one  cannot  gather  that  there  is 
my  great  optimism  in  regard  to  the 
)rognosticated  boom  in  trade.  The 
ongest-headed  men  all  say  that  it  will  be 
'.  considerable  time  before  industry  as  a 
tdiole  gets  on  its  feet;  that  it  will  not  be 
'[ntil  general  conditions  throughout 
I  Europe  are  materially  better. 


]   SOUTH  STAFFORDSHIRE  AND 
WORCESTERSHIRE. 

(From  Our  Own  Correspondent.) 

The  high  railway  rates  threaten  disaster 

fo  this  district,  and  they  are  held  to  be 
[esponsible  for  Messrs.  Alfred  Hickman 
jtd.,  of  Spring  Vale  Furnaces,  Bilston, 
:  his  week  closing  down  for  an  indefinite 
j)eriod  their  finished  bar  mills,  thereby 
•  endering  idle  some  800'  to  1,000  men 
mployed    in    that    department.  This 
I  s    a    most    serious    matter    for  this 
ilistrict,     and     enquiries     as     to  the 
•easons  for  the  firm's  action  elicit  the 
jcllowing  iaicits.    The  engineering  lock- 
ut  has   materially   interfered  with  the 
[.emand  for  finished  bars.  The  demand  b 
I  ef ore  was  poor,  owingi  largely  to  the  heavy 
|5iirden  of  railway  rates,    which  are  a 
I'.rrible  handicap  to  Midland  manufac- 
;(urers,  as  they  are  cut  out  of  all  export 
I  nd  mostof  the  long-distance  inland  trade, 
■'he  effects   of  the  relief  given  by  the 
lilway  companies  up  to  the  present  has 
^een  practically  negligible  as  far  as  South 
jtaffordshire  steel  manufacturers  are  con- 
ii^rned.    The  managing  director  of  Messrs 
jlickman  states  that  until  the  railway 
parges  are  materially  reduced  trade  will 
[ot  revive,  and  they  will  not  be  able  to 
i(3open  the  finished  bar  section  of  their 
j'  orks. 

;  There  has  this  week  been  a  slightly 
i  Qproved  demand  for  manufactured  iron, 
|nd  prices  of  second-class  material  have 
;,eadied   somewhat.      Marked  bars,  for 
I  hich  a  brisker  demand  is  anticipated, 
jismain  at  £13  10s.    Owing  to  the  better 
jsmand  for  nut  and  bolt  bars,  makers  are 
i  aiding  out  for  £10  per  ton,  and  several 
ii-ders  at  last  week's  figure  of  £9  17s.  Od. 
live  this  week  been  refused.    The  lowest 
I  -votation  this  week  for  either  Staffordshire 
Lancashire  bars  for  nut  and  bolt  manu- 
icture.  has  been  £10.    There  appears  to 
'  i  little  doing  in  Belgian  bars  at  £1 
leaper,   owing   perhaps    to   the  small 
rantities  required,  buying   still  being  of 
hand-to-mouth  character.   A  few  orders 
nve  this  week  been  given  out  for  iion  gas 
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tube  strip,  and  it  is  hoped  that  some  mills 
which  have  long'  been  idle  will  be  restarted 
soon. 

Steel  makers,  notwithstanding  their 
repeated  complaints  as  to  the  unprofitable 
nature  of  recent  prices,  have  been  obliged, 
chiefly  owing  to  competition  from 
unassociated  houses  to  declare  a  further 
reduction  of  lOs.  per  ton  in  various 
vdasses  of  steel.  The  new  prices  for 
ordinary  plates  and  sections  now  become: 
Plates  and  joists  £10,  tees  £10  lOs.,  and 
angles  £9  10s.  Some  local  producers 
view  the  reductions  with  disfavour,  and 
continue  to  quote  on  late  values.  They 
say  business  is  not  worth  having  at  the 
new  price.  Constructional  engineers, 
however,  welcome  the  reductions,  which 
will  be  of  asisistance  to  them  in  their 
attempt.s  to  capture  foreign  orders. 

Producers  of  pig  iron  are  disapointed  at 
the  volume  of  business  which  has  followed 
uj)on  the  termination  of  hostilities  in  the 
engineering'  trade.  It  was  anticipated 
that  there  would  be  an  immediate  rush  for 
supplies  but  this  has  not  been  the  case. 

Prices  remain  firm  at  £3  10s.  for 
ISorthamptonshire  forge,  and  £4  for 
foundry;  £3  12s.  6d.  to  £3  15s.  for 
Derbyshire  forge,  and  £4  2s.  Gd.  to 
£4  5s.  for  No.  3  foundry. 


WEST  RIDING  OF  YORKSHIRE. 

(From  Our  Own  Corresi'Ondent.) 

With  the  settlement  of  the  engineering 
dispute,  engineers  generally  in  this  area 
are  looking  forward  to  an  improved 
demand  for  their  productions.  This  week 
has  seen  many  more  men  set  on. 
Unfortunately,  in  some  departments — 
( .r/.,  the  machine  tool  trades — the  orders 
received  during  the  last  three  months 
have  been  very  patchy,  and  many  firms 
will  do  well  if  they  are  able  to  take  on 
half  their  usual  staffs.  However,  with 
the  works  reopened,  optimism  once  more 
prevails,  and  with  the  placing  of  some 
large  contracts  in  Sheffield  and  other 
centres  business  is  eventually  expected 
to  trickle  through  to  the  West  Riding 
engineering  shops. 

From  Wakefield  we  learn  that  Messrs. 
E.  Green  &  Son  Ltd.  have  accumulated 
sufficient  orders  during  the  lock-out  to 
keep  their  works  busy  on  economiser  pro- 
duction for  some  time  ahead,  and  their 
works,  employing  1,200  hands,  made  an 
immediate  resumption.  An  almost  com- 
plete return  to  normal  conditions  has  also 
been  made  at  the  works  of  Messrs.  The 
Diamond  Coal  Critter  Co.  Ltd.,  who  have 
several  months'  work  in  hand  chiefly  for 
the  requirements  of  the  coal  industry. 
Messrs.  Bradley  &  Craven,  makers  of 
biickmaking  machinery  and  metal-^^henr- 
ing  machineis,  have  now  got  practically 
their  full  strength  of  men  engaged,  while 
Messrs.  J.  Rhodes  &  Sons  Ltd.,  Belle 
Vue,  are  absorbing  their  employees  as 
quickly  a.s  facilities  will  permit.  About 
400  are  normally  engaged  at  these  works 
in  the  manufacture  of  presses  and  shears 
for  use  in  sheet  metal  works. 

At  Bradford  good  employment  is 
assured  in  some  branches  for  some  time 
ahead.  Messrs.  Cole,  March  ant  &  Morley 
Ltd.,  builders  of  steam  engines  and  con- 


densers, are  well  placed  for  orders,  and 
the  same  may  be  said  of  the  Phoenix 
Works  of  Messrs.  The  English  Electric 
Co.  Ltd.,  whose  output  is  dynamos  and 
motors.  Both  these  works  have  now  got 
practically  their  full  quota  of  men  at 
work. 

In  other  districts  employees  are  being 
absorbed  as  rapidly  as  possible,  though 
disorganisation  and  shortage  of  work 
naturally  make  their  consequences  felt  in 
many  cases. 

The  York  Waterworks  Co.  have 
recently  been  placing  contracts  in  con- 
nection with  their  latest  development 
scheme.  The  tender  of  Messrs.  Ruston  & 
Hornsby  Ltd.,  Lincoln,  has  been  accepted 
for  the  supply  of  engines  and  pumps. 
We  understand  the  contract  includes 
three  double-cylinder  Ruston  cold  start- 
ing oil  engines  of  160  b.h.p.  to  be  coupled 
direct  to  three  high-lift  pumps,  each 
capable  of  an  output  of  over  90,000 
gallons  per  hour  against  a  head  of  200  ft. 
Additional  plant  consists  of  a  double- 
cylinder  Ruston  oil  engine  of  100  b.h.p. 
to  bei  coupled  to  a  low-lift  pump  with  an 
output  of  300,000  gallons  per  hour 
against  a  head  of  40  ft.  For  lighting 
purposes  a  Ruston  single-cylinder  oil 
engine  of  15  b.h.p.  is  to  be  employed. 

The  Admiralty  has  recently  placed  a 
contract  with  Messrs.  Joseph  Kaye  & 
Snns  Ltd.,  Leeds,  for  the  supply  of  1,728 
of  their  patented  seamless  serrated  oil- 
cans. Messrs.  ,T.  N.  Durie  &  Co.  Ltd., 
Leeds,  are  now  manufacturing  a  screwing 
machine  for  use  by  hand  or  power,  which 
is  capable  of  screwing  steam  or  gas  pipes 
from  I  in.  to  2  in.  inclusive  or  bolts  from 
^  in.  to  1^  in.  This  is  a  very  wide  range 
of  screwing  sizes  for  a  machine  of  this 
character. 


BRISTOL. 

(From  Our  Own  Correspondent.) 

Enquiries  go  to  show  that  the  bulk  of 
the  engineers  in  the  Bristol  district  have 
been  reabsorbed  into  the  industry  and 
that  with  a  few  exceptions  some  firms  are 
fairly  busy.  In  one  instance,  at  least, 
the  amalgamation  of  railways  has,  in 
combination  with  the  lock-out,  affected 
the  work  of  a  firm,  and  an  order  has  been 
lost,  but  in  this  particular  instance  the 
factory  has  in  time  past  had  a  deal  of 
municipal  work,  and  it  is  expected  that  in 
the  near  future  there  will  be  no  cause  for 
slack  time.  It  is  an  early  stage  at  the 
moment  for  gauging  the  possibilities  of 
various  firms,  who  have  not  yet  had  a 
chance  to  feel  their  feet  again  following 
the  resumption;  but  in  the  production  of 
aeroplane  engines  there  is  reported  plenty 
to  do.  The  local  motor  cycle  industry  is 
also  busy,  and  road  motor  vehicles  are  in 
reouest. 

It  was  not  anticipated  in  Bristol 
business  circles  that  the  reduction  in  the 
bank  rate  would  come  during  last  week- 
end, and  business  had  been  slow  for  the 
previous  few  days.  The  reduction  will 
no  doubt  help  subscriptions  for  the  new 
India  issue,  and  improve  its  reception. 
Gilt-edged  securities  will  benefit 
senerally  and  all  fixed  charge  stocks. 
There  is  an  impression  that  the  reduction 
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implies  the  issue  of  a  new  Goveriinieut 
Funding-  Loan,  and  the  desire  is  to  enable 
this  to  be  obtained  at  4  per  cent.  The 
immediate  effect  was  to  strengthen  the 
tone  of  the  markets  and  to  improve 
industrials,  tobaccos,  home  rails  and  the 
best  class  securities  generally. 

There  has  been  a  marked  development 
in  the  oil  industry  at  Avonmouth,  and 
this  has  been  a  satisfactory  feature  to  the 
Bristol  Docks  authorities  in  commencing 
the  extension  of  the  Oil  Basin,  which, 
when  completed,  Wjill  greatly  assist  in 
avoiding  delays  which  were  recently  the 
case  in  regard  to  a  couple  of  big  tank 
steamers.  It  is  anticipated  that  the 
industry  will  develop  further.  In 
addition  to  the  overseas  traffic,  a  large 
coastal  business  is  being  built  up,  and 
though  the  vessels  engaged  in  this  section 
of  the  business  are  comparatively  small, 
in  the  majority  of  cases  they  re(iuiie 
berths,  and  are  necessary  to  the  making 
on  a  permanant  basis  of  a  huge  oil-export- 
ing and  distributing  centre  which  is  likely 
to  be  provided  in  Bristol. 

Reference  has  been  made  lately  to  the 
fact  that  vessels  formerly  using  the  port 
of  Bristol  liave  been  using  other  ports  in 
the  Bristol  f'hannel  and  that  Bristol 
manufacturers  and  merchants  shoiild 
show  loyalty  to  their  own  port.  Bristol 
Docks  are  a  municipal  enterprise  in  which 
approximately  £7,000,000  of  the  rate- 
payers' money  has  been  invested,  and  the 
rate  in  aid  is  a  great  deal  less  than  it  was 
a  few  years  ago,  but  it  might  be  wiped 
out  altogether  if  a  real  effort  was  made  to 
get  all  possible  traffic  to  the  docks  of 
Bristol. 


GLASGOW  AND  DISTRICT. 

(From  Our  Own  Correspondent.) 

Since  the  settlement  of  the  engineers' 
dispute  there  is  a  distinctly  better  tone  in 
industrial  affairs,  and  already  buyers  are 
beginning  to  enquire  about  delivery  dates. 
It  is  not  expected,  however,  that  any 
volume  of  new  work  will  be  placed  in  any 
section  until  some  decision  is  come  to  re- 
garding engineeis'  wages.  Judging  from 
enquiries  to  hand  during  the  last  few 
days,  buyers  are  out  for  big  cuts  in  prices, 
which  obviously  cannot  he  conceded  with 
wages  at  the  present  level.  Talking  about 
prices,  the  writer  offered  a  machine  tool 
to  a  likely  client  at  £330,  which  repre- 
sents a  big  cut  on  actual  production  cost, 
and  was  offered  the  order  at  £220,  which 
shows  how  the  wind  blows.  Iron  and  steel 
makers  report  quite  a  number  of  orders 
for  small  lots,  but  no  contracting  for  sup- 
plies ahead.  Price  is  still  the  bugbear, 
and  instead  of  being  quoted  at  £10  per  ton 
ship  plates  will  lequire  to  come  down  at 
least  20s.  per  ton  before  large  orders  are 
likely  to  accrue.  The  start  in  Ijanark- 
shire  was  very  limited,  in  fact  all  over 
the  West  of  Scotland  the  percentag-e  of 
men  who  g'ot  jobs  the  first  moining  after 
the  settlement  did  not  exceed  20  per  cent. 
The  close  proxiniity  of  the  annual  holi- 
days no  doubt  mitigated  against  a  better 
start,,  as  several  local  firms,  instead  of 
taking  the  usual  .10  days  period  from  the 
middle  of  Tuly,  are  closing  down  for  the 
whole     ninntli.       Scotch     pig    iron  has 


stiffened  up  a  little  owing  to  the  prospects 
of  the  steel  works  resuming  operations, 
coupled  with  a  fairly  low  stock. 

Enquiry  among  other  industrial  trades 
shows  that  the  expect&d  revival  will  likely 
be  very  gradual.  Machine  tool  makers 
are  producing  nothing-  but  an  odd  special 
machine,  as  their  stocks  of  standard 
machines  are  sufficiently  heavy,  and  it 
will  not  pay  to  build  jnore  on  a  falling 
market. 

Makers  of  machine  belting  are  still 
working  half  time,  but  now  that  engineer- 
ing shops  are  lunning'  oidei  s  will  be  more 
plentiful.  Locomotive  builders  still  await 
the  allocation  of  Continental  orders,  and 
meantime  are  just  kept  moving  by  exist- 
ing contracts. 

Marine  engineers  are  very  quiet  in  sym- 
pathy with  shipbuilding  conditions,  but 
several  sets  of  engines  are  on  hand  in  the 
Clyde  district.  Messrs.  McKie  &  Baxtei-, 
of  Govan,  have  just  shipped  to  Spezia, 
Italy,  a  second  set  of  quadruple-expansion 
engines  for  a  10,000'  ton  oil  tanker  built 
by  Messrs.  Ansalas. 

In  the  Clyde  shipbuilding  area,  while 
the  majority  of  the  yard  workers  have 
been  started,  vci  \  tew  men  in  the  engi- 
neering and  bi)ilc]-shop  departments  haA^e 
been  re-engaged.  Wmk  on  tlie  Cunaid 
liner  Fraii(-('nia  (]f).tH)il  lias  been  re- 

sumed at  .Fuhn  Brown  Co.'s  yard.  The 
new  Canadian  Pacific  liner  Empress  (.f 
Aiistralia  (21 ,500  tons)  has  completed 
satisf;ii-ti)ry  t  rials. 

Ijast  week  ■■)00,000  tons  of  coal  were 
shipped  from  Scottish  ports,  a  large  por- 
tion of  which  went  to  Germany.  The 
Berlin  municipality  have  placed  important 
cntracts  here  in  (-oimic  i  ion  with  the  le- 
quirements  of  theii-  ch'cl  l  icily  w(jrks. 


CARDIFF. 

(From  Our  Own  Correspondent.) 

Although  the  Barry  electrical  scheme 
is  not  yet  decided  on,  matters  have  gone 
one  step  furthei-  foiward,  and  the  joint 
committee  appointed  to  consider  the 
matter,  have  decided  to  recommend  the 
council  to'  proceed  with  the  scheme.  There 
is,  however,  a  strong  minority  who  are 
anxious  to  secure  su])]ilies  in  bulk  from 
eithei  tlie  South  Wales  Electrical  Power- 
Disti  iliut  ing  Co.  oi-  the  (t.\\M{.  Co.,  and 
they  -iu-(-cc(lc(i  in  adding  a  jequest  to  the 
recommendation  tliat  these  companies 
should  be  written  to  with  a  request  for 
teiins  for  bulk  supply. 

The  new  dry  do'ck  at  Swansea,  which 
will  probably  be  known  as  Palmer's  Drj' 
Dock,  is  g'oing  on  ;,]!a'  e,  for  not  only  has 
the  work  been  started,  but  the  contract  for 
the  steel  gates  has  been  placed  with  the 
engine  works  departniFnt  of  Sir  W.  G. 
Armstrong,  Whitworth  &  Co.  This  con- 
tract includes  also  the  hydraulii'  gate 
operating  machinery  and  the  hydraulic 
capstans  forming  the  equipment  of  the 
entrance. 

In  addition  to  this  new  work  which  is 
going  forward,  the  Anglo-Persian  (til  Co. 
have  completed  a  new  refinery  at  Tdan- 
darcy,  and  hojie  to  formally  open  it  on 
June  29.  Here  the  refining  of  crude  oil 
'  into  it.^  consti  (uentis,  petrol,  aviation.  s]-)int. 
kerosene,  lubiicating  oils,  wax,  etc.,  will 


be  curried  on,  and  with  the  .company 
model  village  ami  the  area  at  the  do(-k- 
covers  approximately  G50  acres.  There 
a  total  storage  ca])acity  on  the  tank  fan 
of  75,0UG,UU0  gallons,  and  the  refinery  r 
present  is  handliirg  some  15,000,000  ga 
Ions  per  month,  with  a  daily  production  ( 
petrol  of  450  tons.  When  fully  operatin 
it  is  expected  that  the  refinery  will  l| 
able  to  supply  one-third  of  the  total  cur 
sumption  of  petrol  in  the  couirtry. 

Swansea  also  seems  to  be  indulging  i 
a  small  trade  boom  of  its  own,  for  ai 
recent  meeting  of  the  Haibou'r  Trust 
was  reported  that  the  retui-n  for  the  motit 
of  May  was  042,972  tons,  a  figure  whii 
represents  a  yearly  rate  of  7,500,000  ton 
Tliis  is  up  to  the  very  best  ji-re-war  ra 
of  the  boom  periods. 

Although  the  hot  weather  tells  again 
the  production  of  the  tinplate  mills,  mm 
of  the  falling  off  has  been  prevented  1 
the  placing  of  helpei-s  at  the  mills.  Pric 
at  present  are  being  firmly  held,  and  it  j 
reported  that  prompt  bookings  have  bci! 
secured  at  19s.  9d.  per  box.  There  ii 
however,  a  certain  amount  of  uncertain! 
as  to  what  may  be  the  outcome  of  t1 
meeting  of  the  men's  ide  of  the  Joil 
Industrial  Council.  I 


UNITED  STATES  OF  AMERICA.  I 

(From  Our  Own  Correspondent.) 

We  are  iir  the  lOtk  week  of  the 
strike  with  the  end  not  yet  in  sight.  Tin) 
have   been   no   developments  this 
worth  recording.     Inevitably,  stocks 
g'etting  lower,  the  drain  being  betwe 
3,5O(!,00()   and   4,000,000   tons   a  \vr, 
Avhich  causes  one  to  smile  at  the  iic  ■ 
writers  who  have  beguir  to  express  -i;- 
piise  at  reports  that  some  indirstiies  ;  ■ 
beginniirg  to'  fear  for  their  future  fi 
supplies.    Mr.  Hoover,  Secretary  of  (  'i  • 
merce,  arid  the  mine  owners  seem  to  |' 
deteimined  that  the  past  shall  noi  :• 
repeated,  and  both  a  buyers  panic  amli 
runaway  market  happen  at  the  same  t"i  . 


New  York  residents  are  so  accustenil 
to  thinking  that  they  lead  the  counti. 
and  this  implies  the  world,  in  aim  • 
everything  they  undertake  that  it  «1 
shock  and  siirprise  some  of  them  to  Ir;  i 
tliat  the  Common  wealth  Edison  Co  .  t 
Chicag'O',  last  year,  led  the  United  Su'  - 
in  the  production  and  distribution  of  cl  - 
liical  energy,  surpassing  the  great  hydj- 
electric  development  of  the  Niagara  F£i| 
Power  Co.  The  company's  output 
1,928,271,943  kw.  houis.'  while  that 
the  Niagaia  Falls  Power-  Co.  v\ 
1,855, 120, ()00  for  19-21, 

The  Pacific  (xas  i*c  I'dectric  Co.,  of  Ci! 
tornia,  retained  third  place  with  a  t 
output  of  1.489.088.057  kw.  liours.  \v_ 
the   New  York   Edison   and   the  Uni 
i\lectric    Light   c^C    PoAver   Co.,  of 
Yoik,   which   made   a   combined  rept 
aie  in   fourth   place  with   an  output 
1.475,276,053  kw.  hours.      Tl,c  South 
Oalifornia  Edison  Co.  comes  fitth  on 
list  with  an  output  of  1.244.718.190. 

i  here  is  a  plan  afoot^to  make  New  ^ 
City  more  attractive  to  industrial  >'ii 
pi'ises  by    Iiiinging-  electric  j)owe)-  fi' 
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,iagai-a  Falls  to  tlie  city.  It  is  estimated 
.  at  it  will  cost  about  27,450,000'  dols.  to 
I  this.  The  project  is  described  officially 
^-  the  Federal  Power  Commission  as 
[lows  :  — ■ 

I  "  The  Amei  ican  Sujier-Power  Corpora- 
i'm  has  filed  an  application  for  a  pre- 
tuinary  permit  for  a  pioposed'  power 
'jject  contemplating  the  diversion  of 
I  ,000  cubic  feet  per  second  from  Niagaia 
|7er  at  a  point  near  the  lower  end  of 
hyuga  Island,  in  La  Selle,  N.Y.,  conduct- 
fy  the  water  through  a  canal  Og  niiles 
Mg',  passing  east  and  north  of  the  City 
/  Niagara  Falls  to  a  power  house  in 
^agara  river  in  Lewiston,  N.Y.  About 
■0,000  h.p.  is  to  Ibe  developed. 
i"At  present  the  authorised  diversion 
:  the  American  side  at  Niagara  Falls  is 
•J.OOO  cubic  feet  per  second,  but  there  is 
i,ne  agitation  for  an  amendment  to  the 
r  aty  with  Great  Britain  so  as  to'  provide 
fr  an  additional  diversion  of  water  foi 
Iwer  purposes.  The  application  of  the 
[lerican  Super-Power  Cbrporation  re- 
fes  to  the  possible  ad,ditional  diversion, 
F-i  is  made  contingent  upon  such  diver- 
in  being  aTithorised." 


^T'here  is  a  great  "  to  do  "  over  the  jjl'o- 
I'ied  steel  merger.  The  Federal  Trade 
ijlimnission  looks  upon  the  combination 
;j  illegal.  However,  that  is  a  matter 
I  ich  must  be  thrashed  out  at  a  hearing. 
\  an  en(|uiry  being  held  in  New  York  it 
rrs  shown  that  the  promoters,  or,  if  one 
Mdd  rather,  "  the  underwriters,"  were 
■  net  an  astounding  profit  out  of  their 
sl.ire  in  the  transaction.  It  also  developed 
hi  the  United  States  Steel  Corporation 
]')duced  at  an  average  of  3  dols.  a  ton 
lU  cost  than  the  independent  companips, 
f  m  which  the  examining  attoiite\  drew 
inference  that  the  smaller  concerns 

Ve  only  permitted  to  exist  by  the 
iency  of  the  giant  of  the  trade.  How- 
r,  as  it  would  take  the  "  steel  trust 

long  time  to  jnepare  itself  to  fill  the 
(1  ire  recpiirements  of  the  c(nintry  under 
if  mal  takings,  there  is  little  danger  of 
tj'ir  capturing  a  monopoly,  inviting  res- 
tjj'tive  leglisation  and  ultiuialcly  having 
t;>iUTender  to  the  public  theii-  ■'!  dols.  a 
tt  advantage.  Another  aspect  of  the 
ij  tter  is  put  by  a  correspondent  of  the 
/'  York  Times  who  champions  the 
r  ger  idea  thus  :  — 

I'  There  seems  to  exist  a  general  belief 
ft  these  mergers  stifle  competition. 
1;  it  this  is  not  the  case  may  be  seen  fron) 
t'  followins-  figures  which  give  the 
a^roxiniate  increase  in  business  of  the 
lited  States  Steel  C.  )rpi)ration  as  com- 
F  ed  with  some  leading  competitors  for 
period  of  1901  to  1911  :  — 

Per  cent. 

Jnited  States  steel    40 

j-ackawanna  steel    63 

I'epublic  iron    91 

("i^mbria  steel    155 

ji'ues  &  Liaiig-hlin    207 

I  Belle  iron   .'  463 

-I land  steel   1,496 

"thlehem  steel    3,780 

I  The  next  argument  usually  advanced 
a  iust  coml)iiiations  is  that  they  tend  to 
old  and  increase  prices.    Here,  again, 
til  caF?e  of  the  United  States  Steel  Cbr- 


poration established  proof  to  the  contrary. 
In  1901  wdre  nails  sold  foi'  51  dols., 
but  in  1911  they  sold  for  30  dols.  During 
the  same  period  steel  bai-s  receded  from 
33  dols.  to  25  dols.,  beams  from  36  dols. 
to  27  dols.,  billets  from  27  dols.  to  24 
dols.,  etc.  During"  the  same  perioid  wag'es 
increased  2Sh  per  cent,  freight  on  coke 
12  per  cent,  and  freight  on  limestone  10 
per  cent.  " 

The  plan  of  the  International  Associa- 
tion of  Machinists  to  save  the  Government 
100,00O,0l)(>  d(,ls.  annually  through  peace- 
time utilisation  of  arsenals  and  navy 
yards  would  eliminate  profiteering  by 
private  industiy  in  selling-  supplies  to  the 
Government,  according-  to  the  statement  of 
the  Labour  Bureau,  Inc.,  which  made 
public  details  of  the  proposal  now  in  the 
bands  of  Congress. 

Besides  giving  steady  employment  to 
the  thousands  of  Government  workers, 
who  would  ordinarily  be  thrown  of  work 
in  peace  time,  it  was  stated  that  the  plan 
would  eliminate  the  "  opportunity  foi' 
huge  private  profits  from  selling  war 
supplies  to  the  Government,  and  thus  des- 
troy a  source  oi  militarist  and  jingoist 
influence. ' ' 


Standai disatiou  of  tool  steel  by  analysis 
rather  than  by  brands  continues  to  be  a 
moot  (question  among  mantifacturers  and 
consumers.  Consideration  of  the  sub- 
ject was  given  further  impetus  at  the 
recent  convention  of  the  National  Associa- 
tion of  Purchasing'  Agents,  in  Rochester, 
thisi  matter  being  one  of  the  most 
important  coming  up  at  the  sessions  of  the 
iron  and  steel  sections  of  the  organisation. 
The  discir^sion  led  to  the  appointment  of 
a  conmiittee  to  recommend  further  action. 
This  committee  will  work  in  harmony 
with  the  Ameiican  Society  of  Mining- 
Fng'iiieeis,  American  Sociiety  of  Steel 
Treaters  and  the  American  Society  of 
Testing  Materials,  all  of  which  are  at 
present  working  on  specifications  for  tool 
steel. 

Discussion  of  standardisation  centred 
about  an  address  delivered  by  Roy  H. 
Davies,  general  manager  of  the  Firtli- 
Steiling  Steel  Co.,  of  McKeesport  Pa., 
who  came  out  in  opposition  to  standardisa- 
tion by  analysis.  A  number  of  speakers 
declared  emphatically  that  some  thing 
could  be  done  in  the  way  of  standardisa- 
tion, while  at  the  same  time  admitting 
the  (lillicultv  of  the  proposition  in  com- 
parision  with  some  other  pioducts  wheie 
standardisation  has  been  effected. 

With  th*  receipt  of  new  tonnage  still 
in  excess  of  shipments  as  niiscellaiieous 
business  expands,  and  production  under 
restrain,  because  of  the  coal  strike,  a 
situation  of  growing 
continues  to  develoj) 
the  larger  producers, 
Cbrporation,  are  holding  to  minimum 
quotations,  their  deliveries  are  steadily 
extending,  and  a  gTowing  portion  of  the 
going'  business  of  the  market  is  being  taken 
on  a  higher  basis. 

The  June  outlook  for  continuing-  in- 
creases of  iron  production  is  less  promis- 


coiigestion  in  steel 
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including  the  Steel 


ing-  as  the  cumulative  effects  of  the 
dragged-out  coal  strike  moi-e  clearly  are 
beginning  to  be  felt. 

Small  changes  continue  in  The  Iron 
Trade  Revie^v  composite  of  14  iron  and 
steel  products.  The  average  this  week  is 
Uj.72  dols.  compared  with  36.64  dols.  last 
week,  36.62  dols.  two  weeks  ago,  36.60 
dols.  three  weeks  ago  and  32.80  dols.  the 
recent  low  mark.  Cars  awarded  in  May 
numbered  18,240  as  compared  with  31,490 
ill  April,  but  were  larger  than  any  of  the 
first  three  months  of  the  year.  The  total 
for  the  first  five  months  is  87,225.  or  more 
than  three  times  that  of  all  1921. 

The  piincipal  item  in  the  export  market 
is  the  purchase  of  50,000  boxes  of  tinplate 
by  the  Nippon  Oil  Co.,  of  Japan,  which 
was  equally  divided  between  the  Steel  Cbr- 
poration and  the  Weirtou  Steel  Co. 


INDIA. 

(Reutbr's  Engineering  Service.) 

New  Indian  Flotation. — Bengal  Tele- 
phone Corporation,  Calcutta.  Capital 
Rs. 2,00, 00,000.  Object :  To  carry  on  and 
extend  existing  business.  (Repoi-t  from 
Director-General  of  Commercial  Intelli- 
gence, Calcutta,  dated  June  12.) 


AUSTRALIA. 

(Reuter's  Enginbeieixg  Seevice.) 

Protection  for  Steel  Industry. — In 
reply  to  two  de])utations,  representing  the 
Australian  Workers'  Union  and  the  New- 
castle Chamber  of  Commerce,  which 
urged  the  granting  of  protection  in  order 
t  )  enable  the  steelworks  to  reopen,  Mr. 
Hughes,  the  Prime  Minister,  advised 
them  to  place  all  facts  and  figures  at  once 
before  the  Tariff  Board,  without  whose 
recommendation  the  Government  could 
not  act.  (Note:  It  may  be  recalled  that 
the  Newcastle  workers  have  suffered 
severely  from  unemployment  owing  to 
foreign  competition,  due  to  cheapei-  pro- 
duction abroad  and  the  heavy  cost  of 
Australian  labour.) 


SOUTH  AFRICA. 

(Reuter's  Engineering  Service.) 
New  Railway  Construction. — In  the 
House  of  Assembly  recently  Mr.  Jagger, 
Minister  of  Railways  and  Harbours,  intro- 
duced a  bill  providing  for  the  construc- 
tion of  21  railway  lines,  mostly  in  agri- 
cultural districts,  with  a  total  length  of 
851  miles  and  costing  £4,087,620. 


EGYPT. 

(Reuter's  Engineering  Service.) 
Construction  of  Lift  Bridge. — Ten- 
ders for  the  following  adjudication  will 
be  received  at  the  undermentioned  office 
on  the  date  stated  :  Inspector  of  Irriga- 
tion, First  Circle,  Savoy  House,  Cairo. 
July  25.  1922.  construction  of  lift  bridge 
on  screw  piles.  Bahr  el  Baoar  Drain, 
kilo.  26T.    Approximate  cost  :'£E. 1.050. 
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FRANCE. 

(Rbutbr's  Engineering  Seb.vice.) 

The  Canalisation  of  the  Moseli^e. — 
The  Metz  Chamber  of  Commerce  recently 
held  an  important  meetino:,  at  which  the 
Prefect  of  the  Moselle  and  the  directors 
of  tlie  principal  Ijanks  at  Metz  were  pre- 
sent, to  consider  the  financial  side  of  the 
proposed  canalisation  of  the  Moselle.  The 
I'haniber  of  Commerce  contemplates  the 
establishment  of  a  consortium  comprising 
the  department,  the  municipalities,  and 
tlie  firms  interested  in  the  canalisation,  as 
well  as  the  Chambei-  of  Commerce,  which 
will  borrow  the  necessary  funds  and  ad- 
A^ance  them  to  the  State.  The  latter  will 
engage,  in  return,  to  pay  each  year  to 
the  consortium  a  sum  calculated  to  cover 
the  service  of  tlie  loan  and  the  accessory 
char;i'ps.  The  administration  estimates 
thai  the  canalisntion  of  the  Moselle  will 
cost  about  Fc. 77, OflU, ()(!(),  ])ut  the  amount 
to  be  borrowed  will  piobably  be  less  than 
the  total  expenditure  because,  on  the  one 
hand,  a  part  of  the  expenses  may  be 
drawn  from  the  credits  opened  annually 
by  the  Ministry  of  Public  Works  for  the 
improvement  of  navigable  watei  wa\  s  iind, 
on  the  other  hand,  there  seems  justifica- 
tion for  asking  the  department ,  the  towns 
and  the  principal  firms  interested  to  con- 
tribute. The  Mini.ster  of  Public  Works 
is  pre])aied  to  introduce  a  special  Bill  for 
the  canalisation  of  the  Moselle  as  soon  as 
he  has  the  assurance  that  the  project,  once 
approved,  Avill  not  become  a  dead  letter. 
The  meeting  shoAved  that  the  bankers  are 
in  principle  in  favour  of  the  scheme  for  a 
loan  issued  bv  a  consortium  con- 
stituted as  j)r()])osed.  At  the  same 
time,  it  is  necessarv  to  obtain  from 
the  administration  the  most  ample  details 
on  the  extent  of  the  project,  the 
duration  of  the  works  entailed,  the 
capital  that  will  be  immediately  neces- 
sary, etc.  Finally,  it  has  to  be  known 
Avhether  the  local  market  will  be  able  to 
absorb  the  loan  or  whether  it  will  have  to 
be  placed  in  Paris.  The  bankers  are  con- 
tinuing- their  examination  of  the  ques- 
tion, while  the  Chamber  of  Commerce  of 
Metz,  after  having  ascertained  all  the  de- 
tails, will  invite  the  department  and  the 
municipalities  of  the  Moselle  to  interest 
themselves  in  |he  scheme. 


P'RoposED  New  Station  at  Le  Havre. 
— TTie  Municipality  of  Le  Havre  has  sub- 
mitted to  the  Chamber  of  (Commerce  a 
inoject  for  the  erection  of  ;i.  ])a>^sengei- 
station  to  cost  between  Fc.  10,000,000  and 
Fell, 000,000.  Eejecting  the  idea  of  a 
tax  on  goods  to  cover  the  amount  to  be 
redeemed  annually,  the  Chamber  pro- 
nounced in  favour  of  a  tax  on  pasisengers 
and  participation  on  the  part  of  the  town. 
Tbe  Chamber  fears,  however,  that  it  will 
not  be  possible  to  come  to  any  definite 
decision  in  the  matter  until  a  new  regime 
has  been  introduced  in  the  State  Railway. 


Anoi'TKJiV  OK  ArroMATic  Coirpjjxti.s. — 
The  Railways  Commission  of  the  Nenaie 
has  heard  the  report  of  M.  liC  Troctjuer, 
Minister  of  Public  Works,  with  ]-e<^ard  to 
the  adoption  of  automatic  couplings  on 
the  French  railwnvs.      'M.   Lie  Trocquer 


said  that  he  was  giving  orders  for  the  last 
tests  to  be  carried  out,  which  were  to 
decide  which  apparatus  should  be  adopted. 


ITALY. 

(From  Our  Own  Correspondent.) 

The  metal  market  has  been  very  active 
during  the  first  half  of  June,  prices 
remaining  firm.  The  dispute  amongst 
the  engineers  has  not  yet  been  settled, 
however,  and  many  of  the  smaller  works 
have  bioken  away,  the  employees  return- 
ing to  their  work. 

The  Fiat  Motor  Works,  of  Turin,  have 
issued  a  circular  to  their  workpeople  pro- 
posing a  48-hour  week. 

An  improvenuMit  in  the  value  of  shares 
of  some  of  the  large  Italian  iionworks 
has  been  noticed;  especiallv  has  this  been 
noticed  where  the  concerns  are  imprf)ving 
their  financial  and  industrial  standing. 

At  a  shareholders'  meeting  of  the  Ilwa 
Ironworks  it  wa«  decided  to  limit  the 
capital  of  the  firm  from  800  to  15  million 
liie,  bringing  down  the  nominal  value  of 
the  shaies  fiom  200  to  10  liie  and 
increasing  the  capital  from  15,000, 000 
lire  to  ]50,()(;0,000  lire  by  the  issue  of  new 
shares. 

The  negotiations  for  the  reconstruction 
of  the  Ansaldo  Ironworks  are  jtioceeding, 
and  40  per  cent  has  been  offered  towards 
the  payment  of  debts. 

The  temporary  itnp(;rtation  of  the 
f(dlowing  products  is  authorised  by  first- 
class  Italian  Customs:  Tinned  iron  sheets 
for  producing  cases,  tins,  cans,  etc.,  to  be 
re-exported  filled  with  goods  or  even 
empty;  lead-lined  iron  sheets  for  the 
package  of  calcium  carbide,  waste  copper, 
brass  and  bronze  for  being  tiansformed 
into  sheets,  bars,  wire,  etc.  ;  copper  in 
blocks  for  the  reduction  in  sheets,  bars, 
wire,  etc.  ;  iron  in  bars  for  the  ))roduction 
of  barrel  hoops;  steel  tor  the  production 
of  files  and  rasps  ;  raw  iron  sheets  for  pro- 
ducing enamelled  or  tinned  vases;  iron 
.sheets  and  tubes  for  being  zinced  or  trans- 
formed into  zinced  wares;  steel  sheets  for 
producing  soldered  or  nailed  tubes  of  the 
diameter  of  200  millimetres  and  more ; 
raw  iron  sheets  for  being  varnished  or 
lithographed  and  for  the  production  of 
iron  bed  plates.  Whereas  the  following 
products  can  only  be  imported  tempor- 
arily to  the  works  using  theni;  Copper, 
aluminium,  zinced  iron  and  steel  wire, 
iron  ribbons,  zinced  iron  rods,  metallic 
nuiteiials  destined  for  the  construction  of 
machinery  of  evei-y  sort,  iron  in  sheets, 
bars  and  rods  for  the  construction  of 
bridges  and  roofs,  frames,  large  storage 
tanks,  etc. 

Up  to  the  present  time  the  Minister  of 
Wiir  has  granted  concessions  to  35  pri- 
vate companies  for  aerial  passenger  trans- 
poration.  These  services  are  being  used 
principally  by  tourists. 


SWEDEN. 

(Reuter'.s  Engineering  Service.) 
New  Fr()ATiN(;  Dock.  —  Aftovblndfl 
learns  from  (jothenbuig  that  Krikbergs 
Mekaiiiska  \  erkstad  intends  to  build  a 
new  floating  dock  with  a  lifting  capacilv 
of  0,000  tons, 


Navai.  (Committee's   Proposals. — Tli 
Naval  Committee  has  now  published  1 
secret  scheme  for  the  adjustment  of  nav 
defence.    The  committee  proposes  anioi 
other  things  that  the  building  prograiui 
until  the  end  of  lf)-J4  shall  consist  of  thr 
high-class  ironclads  of  a  new  type,  12  dt 
trovers  (new  type),  six  high-class  torpcd 
carrying  submarines   (neAv   type),  tin!' 
submarine  minelayers,  22  submarine  (hi- 
troyers,  12  motor  torpedo  boats,  and  sj: 
V'edette  boats  (new  type),  at  a  total 
of  over  £0,000,000.    The  scheme  also 
eludes  proposals  for  an  increased  ma 
mum  speed  for  ironclads  and  destroye 
and    greater    gun    power    and:  vario 
improvements  in  the  present  ironclads  a 
othei-  vessels. 


Poet    Impkovement    .vt  V.',niiEi{( 
Sremsl'  ITdrulehfuhihujen  learns  that  t; 
\'arberg   ToAvn   Council   has  decided 
btiild    a    breakwater,    thus  forminjj 
modern  port.    The  estimated  cost  is  c»i|i' 
Kr.  10,000,000. 


HYDRO-ELECTRIC  POWEl 
DEVELOPMENT  IN  LATVIA. 


The  Jiatvian  (Tovernment  is  in  posses> 
of  various  plans  for  the  installation 


hydro-electric  stations  on  the  Dv 
(l)vina)  river,  which,  for  the  most  ]>; 
were  ilevido])ed  1»>'  engineers  of 
Imperial  Russian  Governmeni  prior  t 
war.  Thes'e  plans  constitute  a  somew 
complete  scheme  for  utilising  the  powci 
the  Dnna  and  also  for  developing 
river  thi-ough  a  system  of  locks  and  sh-t 
lateral  canals,  to  make  it  navigable  v 
into  the  interior  of  Russia  proper 
eventually,  through  a  system  of  can; 
connecting  with  the  Dnieper  and  ot 
Russian  rivers,  tO'  form  an  elaborate  > 
tcin  of  internal  water  transportation. 

According  to  a  report  by  the  Uni 
States  Trade  Commissioner  at  Riga, 
plans  contemplate  the  eventual  insta 
iion  of  five  stations  on  the  Duna  ri 
to  a  distance  of  approximately  65  m 
upstream  from  Riga.      Their  situatii 
proposed  installation,  cost  of  construct  n 
(im  luding  power  stations  and  locks)  ei- 
mated  on  a  gold  rouble  basis  of  1914, 
gether  with  estinuited  cost  per  kilowatt 
like  basis,  are  as  follows,  starting  w 
the  station  nearest  Riga  :  — 


Proposed  Totnl  cost.  tilo  tt. 

Stations.  install;)  tioii.  Hnssian  RupD 

KilowMtt--.  rouhli-s, 

Dahlen                24,000  ..    10,200.000  ...  4S 

Kegguni               36,000  ...    12,700.000  ...  3.'i 

.\sclier;ich>n    ...  16.000  ...     6,000,000  ..  3: 

Kokeiiliuseii   ...  80.000  14.000,000      .  V 

SlofkniMiinsliof  36.000  11.700.000  ... 

(^f   these  five  projects,   the  two  nit 
seriously    discussed    for    the    immrd  e 
future  are  the  station  at  Dahlen,  to 
utili.sed  for  the  city  of  Riga  and  its  iw^' 
tries,  and  the  station  of  Kokenhu.sen 
be  utilised  largely  or  entirely  for  raib 
electrification.    Without  thorough  stu^' 
adds  the  Trade  Commissioner,  it  is  ini] 
sible  to  say  whether  the  market  for  e 
trie  power  and   the  othei-  relevant  i 
siderations  would  justify  large  exjiei 
tures  in  such  undertakings;  but  at  1 
the  projects  are  such  as  to  merit 
serious  coiisideral  ion , 
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DESCRIPTION  OF  THE  CHIEF  EXHIBITS. 


;Macnab  &  Co.,  56-58,   Eagle  Street, 
Southampton  Row,  London,  W.C.I. 

I   Messrs.  Nacnab  &  Co.  exhibit  several 
types  of  their  well-known  Tabor  Patent 
Foundry  Moulding-  Machines  and  Tyler 
I  Patent  Crucible  Furnaces.    Tabor  mould- 
^ing  machines  are  operated  by  compressed 
I  air,  and  their  salient  features  are  the 
''freedom  from  g-round  shock  during'  the 
■jarring'  operations  and  the  speed  at  which 
they  operate,  enabling  production  to  be 
increased  up  to  40  times  that  given  iby 
the  old  hand  m.ethods.    The  "  shockless  " 
jarring  feature  is  of  supreme  injportance 
[in  all  foundries,  as  no  shock  or  vibration 
1 


PAET  II. 

from.  The  boxes  on  the.se  muchine.s  are 
not  jar  rammed  but  squeezed  to  a  definite 
pressure  !by  a  cylinder  thrusting-  against 
an  overhead  yoke.  The  pattern  is  then 
automatically  vibrated  and  withdrawn 
by  u  .spefiuUy-iDiitrolled  cylinder  acting 
upon  a  skeltr)n  frame  supporting  the  box, 
the  total  time  re(|uired  foi'  making'  a  com- 
plete half  mould  being  less  than  40 
seconds.  This  machine  is  made  in  15 
different  sizes,  and  those  most  generally 
used  are  for  accommodating  boxes  14  in. 
by  16  in.,  l-T  in.  by  l^in..  I'l  in.  by 
2'f>in.,  10  in.  bv  16  in.  and  18  in.  bv 
18  in. 


ing  a  communication  between  the  hopper 
and  the  working  chamber,  an  inlet  for 
compressed  air  opening  into  the  com'bus- 
tion  cham'ber  beneath  the  fire  bars,  and 
a  charging  hole  in  the  roof  for  fuel  and 
metal,  and  inspection  and  tapping  holes 
in  the  side  wall. 

By  the  introduction  of  an  air  blast  the 
time  required  for  bringing  the  metal  to  a 
casting  temperature  is  much  reduced,  and 
economy  of  fuel  is  obtained  by  the  mors 
perfect  combustion  resulting  from  the 
forced  draught. 

This  furnace  may  be  used  for  melting 
all  metals  and  nllnvs.  but  is  pai-ticularlv 


1  Pattern  plute 

2  Flask  frame 

3  Flask  piti  bloi-k 

4  Vibrator  Irame 

5  Stool  plate 

5J  Piston  for  pattern  draft 


Vibrator  post 
Ramming  head 
Packing  gla-nd 
Guide  rod 
Flask  frame  stop 
Flask  frame  stop 


.'ollar 


12  Flask  frame  stop  .-prine 

13  Vibr.itoi- 

14  Vibr.ator  lug 

15  Gaa  burner  coil 

16  Oil  burner 

17  Gas  supply  pipe 

18  Supply  pipe  for  oil  reservoir 

19  Air  tr   pattern  draft  cylinder 

20  Air  to  pressure  gauge 

21  Ai;-  to  vibrator 

22  Air   hose    to   pattern  draft 

cylinder 


23  Air  pipe  to  ^nuof  zinsr  cylin- 

der 

24  Air  supply  union 

25  Pop  throttle  valve 

26  Vibrator   ind   pattern  draft 

valve 

27  Valve  lever 

23  Throttle  segment 

29  Safety  stop    on    valve  lever 

30  Safety    stop  on  valve  lever 

31  Air  to  blow  valve 


32  Strain  bar 

33  Yoke 

34  Yoke  handle 

35  Ramming  block 

36  Yoke  stop 

37  Adjustable  bracket  or  yoke 

counter-balance 
33  Blow  valve 

39  Pressure  gauge 

40  Name  plate 

41  Oil  cup  for  squeezing  cylinder 

42  Oil  pipe  for  tiunTiion  shaft 


TABOR  PATENT  FOUNDRY  MOULDING  MACHINE.-MACN AB  &  CO. 


I  is  transmitted  to  the  foundations  or  aur- 
iTOunding  ground ;  moulds  can  be  made 
.and  cores  set  adjacent  to  the  machine 
;  whilst  the  machine  is  in  operation.  This 
I  applies  to  all  sizes  of  boxes  from  450  lb. 
;ip  to  35,0001b.  weight. 
}  We  cannot  give  here  a  description  of 
j'-dl  the  machines,  l)ut  the  power-scjeezing 
l"  Split"  Pattern  Moulding  Machine, 
.w-hich  is  illustrated,  should  interest  our 
I  readers.  This  machine  is  particularly 
j  adapted  for  making  moulds  from  symmet- 
jrica]  patterns  .split  through  the  centre,  or 
.flat  back  work,  but  any  pattern  that  can 
The  split  on  a  true  plane  can  be  moulded 


British  Reverberatory  Furnaces  Ltd.,  82, 
Victoria  Street,  London,  S.W.I. 

The  new  reveiberatory  aii-  blast 
furnace  of  this  firm  is  made  in  all  sizes 
from  |-ton  upwards.  The  furnace  on  the 
stand  is  of  ^-ton  capacity,  and  is  com- 
prised of  a  metal  casing,  a  carriage  or 
frame  supporting  the  casing,  and  in  some 
cases  wheels,  enabling  the  furnace  to  be 
moved  from  place  to  place,  a  lining  of 
firebricks  arranged  with  the  casing  to 
form  a  working  bed  with  vaulted  roof, 
an  enclosed  combustion  chamber  or  fire- 
place, a  fire  bridge,  an  uptake  and  metal 
feeding  hopper,  a  restricted  passage  form- 


applicable  for  melting  copper  alloys.  It 
is  claimed  that  it  has  marked  advantages 
over  the  more  usual  methods  of  pot  or 
crucible  furnaces,  since  the  metal  is  not 
exposed  to  such  an  extended  heatin,^ 
period  in  its  molten  or  semi-molten  con- 
dition. The  more  easily  oxidisable  nietabs, 
for  instance,  the  spelter  in  brasses,  are 
not  volatilised  to  any  appreciable  extent 
The  furnace  can  be  operated  by  one 
workman.  Perhaps  one  of  the  most  valu- 
able economies  effected  by  it  is  achieved 
in  doing  away  with  crucibles.  Pieces  of 
metal  up  to  5001b.  in  weight  can  be  put 
direct  into  the  furnace  hopper, 
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Thwaites  Bros.  Ltd.,  Bradford. 

A  feature  of  this  stand  is  a  complete 
unit  consisting  of  a  small  cupola  charg- 
ing machine,  and  a  high-speed  blower  for 
melting'  up  to  30  cwts.  of  iron  per  hour, 
the  plant  being'  so  arranged  that  it  can  be 
easily  operated  by  one  man,  and  can  'be 
installed  almost  anywhere  with  a  minimum 
amount  of  foundation  work. 

W.  T.  Nicholson  &  Clipper  Co.  Ltd.,  King 
Street,  Salford,  Manchester. 

Belt  lacing  is  this  firm's  speciality.  The 
"  Klincha  '•'  system  of  belt  lacing  super- 
sedes the  original  "Clipper"  method  of 


"  Klinclia  "  Fastener. 
W.  T.  Nicholsou  &  Clipper  Co.  Ltd. 

this  firm.  It  enables  a  joint  to  be  made 
on  a  3  in.  belt  in  one  minute.  Belts 
jointed  with  "  Klincha  "  fasteners  are 
flexible  and  interchangeable,  and  run 
very  smoothly  round  the  smallest  pulley. 

The  "  Clipper-Klincha  "  lever  belt 
lacing  machine  is  intended  for  large  users 
of  belting,  the  "  Klincha  iii;ii;hines  for 
ordinary  work,  and  the  "  liaby  Klincha  " 
tools  are  fur  small  users  of  belting.  The 
"  Junibo-Klincha  "  belt  lacing  tool  and 
fasteners  are  specially  designed  to  suit 
heavy  drives. 

The  "  Python  "  File  and  Tool  Handle, 
which  this  firm  makes,  has  a  steel  coil 
spring  pressed  into  the  centre,  which  is 
secured  in  its  place  by  a  specially  designed 
ferrule.  These  two  together  take  up  all 
the  pressure  when  the  file  is  driven  into 
the  handle.  The  ferrule  is  so  fixed  that 
it  cannot  be  removed  without  destroying 
the  handle.     The  handle  grips  the  file 


Foster  Instrument  Co.,  Letchworth. 

Pyroaneters  are  perhaps  the  most 
interesting  items  on  view  here.  The 
Fixed  Focus  Radiation  Pyrometer,  for 
working-  entirely  at  a  distance,  is  particu- 
larly suitable  for  exploring,  and  high  tem- 
perature woi'k.  Ttis  instrument  is  shown 
in  alternative  forms  of  simple  portable 
outfit  and  "Inspector's"  outfit;  may  be 
used  also  in  recording  fonu.  Hoskins' 
patent  chromel-alumel  base  metal,  and  also 
platinum  v.  platinum-rhodium  rare  metal 
types,  are  shown  in  fixed  or  portable  indi- 
cating, also  recording",  the  latter  fitted 
with  an  automatic  temperature  alarm. 

Thermometers,  electrical  resistance 
type,  are  on  view  in  fixed  indicating 
form,  complete  outfit  with  battery  and 
lamp  to  illuminate  indicator.  Tliere  are 
also  two  testing  machines  on  this  stand. 
J.  Baker,  Sons  &  Perkins  Ltd.,  Kings- 
way,  London,  W.C.2. 

The  importance  of  thorough  mixing 
sands  is  not  even  yet  fully  appreciated  by 


manure.  .AXter  running  for  10  minute  I 
the  mixture  was  homogeneous,  porous 
cohesive  and  uniform  in  colour  and  tex 
ture.  The  power  taken  for  the  mixin< 
(two  barrow  loads)  was  6  h.p.,  the  unit 
absorbed  being  '756. 

George  Green  &  Co.,  Keighley. 

This  firm  is  exhibiting  on  the  stand  o 
their  Birmingham  agents,  Messrs.  R.  J 
Richardson  &  Sons  Ltd.  The  2h-sv/j 
"  Emergency"  Cupola  with  Y-shape( 
blast  pipes  and  belt-driven  fan  on  ca^t 
iron  column  has  attracted  considerahli 
attention.  It  melts  grey  and  malleabl 
iron  approximately  at  the  rate  of  one  toi 
per  hour.  This  type  of  cupola  wa: 
designed  and  put  on  the  market  nearl; 
20  years  ago. 

Other  exhibits  are  the  Rotary  Cor 
Machine,  various  single  and  double  han( 
shank  ladles,  and  a  2-ton  capacitl 
bottom  pouring  steel  ladle,  fitted  wit:l 
worm  and  worm  wheel  gearing,  togethe 
with  stopper  gear. 


Belt  Shifter.- 
W.  T.  Niabolson  &  Clippei'  Co,  Ltd. 

tang  much  firmer  than  the  ordinary 
handles,  because  the  -wood  is  conipressed 
within  the  coil  spring  when  the  file  is 
driven  in. 

The  Oak  Foundry  Ltd.,  Bournbrook,  Bir- 
mingham. 

On  this  stand  are  high-grade  crucible- 
melted  sand-blasted  malleable  iron  cast- 
ings suitable  for  light  car.s,  motor  .cycles^ 
cycles,  and  light  engineering  work  gener- 
ally. There  is  also  a  display  of  specially 
tested  castings  of  our  manufacture.- 


"Klincha"  Fastener  Machine, — 

all  foundrymen,  and  the  crudest  mixing 
machines  are  sometimes  deemed  adequate 
if  they  will  throw  the  sand  together 
somehow. 

The  chief  featiire  of  the  "  Universal 
Mixer,  made  by  Messrs.  Baker,  is  good 
incorporating  action,  which  is  attained  by 
two  scientifically-designed  mixing  blades 
revolving  at  different  .speeds  (in  contiary 
directions)  placed  horizontally  in  a  con- 
taining trough,  the  bottom  of  which  is 
formed  into  two  semi-cylinders. 

The  trough  is  lined  with  lenewable  cast- 
iron  plates  and  the  blades  are  protected 
with  renewable  and  adjustable  cast-iron 
sheaths,  so  that  wear  caused  by  attrition 
does  not  affect  the  actual  macdiiiie  itself. 
It  is  mounted  at  siu-h  a  height  that  the 
materials  (sand,  oil,  numure.  etc.)  can  be 
easily  fed — by  sliovel  or  otlierwise — into 
it,  and  it  tills  and  the  charge  is  tipped 
straight  into  a  truck. 

A  test  was  made  recently  of  a  size  14 
'■'  T'niversal  "  core  sand  mixer,  the  mix- 
ture being  composed  of  five  part-^  of  red 
sand,  two  parts  black  sand,  and  one  part 


'.  T.  Nichol8oii'&_Clipiur  Co,  Ltd, 

I 

The  Hoyt  Metal  Company  of  Great  Britaiij 
Ltd.,  Deodar  Road,  Putney,  Londonl 
S.W.15. 

This  exhibit  includes  a  range  of  staii 
dard  brands  of  Ingot  Anti-Frictini 
(White)  Metals,  graded  to  meet  evii  i 
engineering  requirement.  ' 

Number  Eleven  Alloy  is  a  metal  " 
particular  interest  to  those  concerned  wil 
the    maintenance    of    Diesel    and  oj 
engines,  hig-h-speed  steam  engines,  loi'.v 
automobile    and    aviation    engines,  etc 
Sample  bars  of  this  alloy,  twisted  ami 
hammered  cold  to  demonstrate  its  excepj 
tional  toughness,  are  shown.  Unequally' 
toughness  and  durability  are  the  distinct  iv 
features  of  number  eleven;   the  fornic 
characteristic  is  valuable  and  important 
rendering  it  less  liable  than  any  otlu^ 
to  become  cracked  in  the  housing.  T.Cl'. 
(Internal-Combustion  Engine),  fornicrl, 
called   "  (^'oppei'   Hardened."   is  anolhc 
widl  known  brand  nmrketcd  by  the  c"1h 
pany . 
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j  Die-Cast  Bearings  (for  repetition  work) 
*'e  on  this  stand  as  supplied,  true  to 
joiin.  and  ready  to  fit.  These  castings, 
^hich  are  in  increasing  use  (for 
(•asons  of  economy)  in  the  place  of 
L-onze,  etc.,  are  adaptable  to  almost  all 
■pes  of  machinery. 

I'.  Canning  &  Co.  Ltd.,  Great  Hampton 
I    Street,  Birmingham. 

[-The  manufactures  of  this  conrpany  con- 
ht  of  parting  sands,  steel  wire  circular 
[•fushes,  hand  foundry  brushes,  and 
luffing  and  glazing  machinery  and  wheels. 

ifm.  Allda^  &  Co.,  38,  Paradise  Street, 
,  Birmingham. 

ji  There  is  a  very  numerous  display  of 
,irges  and  equipment  of  all  soi-ts  made 

I  y  this  fimr.    We  would  draw  attention 

I I  particular  to  the  "  Alcosa  "  motor- 
:  riven  fan  set,  3~8  h.p.  This  is  a  totally 
Kclosed  nrotoi',  complete  with  ser  ies  regu- 
'  tor,  with  six  stops,  and  with  patented 

'  lupling  of  fan  to  motor  which  allows  of 
(^e  fan  being  fixed  in  four  dift'erent  posi- 


ons.  Also  shown  is  the  "Alcosa"  No. 
[belt-driven  ball  bearing  fan. 

These  fans  are  generally  used  for  bolt- 
j  g  on  to  the  back  of  smitiis'  hearths,  and 
I'e  capable  of  supplying  blast  to  one 
n  in.  tuyere  or  iwo  i  in.  tuyeres. 

ihn  Macdonald  &  Son  Ltd.,  Watt  Street, 
I    Maryhil!,  Clasgow. 

i  This  exhibit  consist  of  a  petrol-diiven 
[v  compressor  of  unique  design,  the  main 
I  instructional  feature  being  that  the 
^  otor  and  compressor  cylinders  are  cast 
I  .  a  single  block,  and,  although  the  com- 
[  'essor  has  a  piston  displacement  capacity 
!  74  cubic  feet,  the  whole  set  weighs  only 
i^Olb.  The  compressor  drives  one  of  the 
irm's  "  Ajax  "  pneumatic  jolt  ram 
|irnover  and  pattern  drawing  moulding 
;achines  of  the  latest  design,  and  also 

ii  "Ajax  "  plain  jar  ramming  machine. 
I  The  "  Ajax  "  turnover  machine  can  not 
|dy  draw  the  pattern  away  from  the 
iould,  but  if  desired,  can  draw  the  mould 
'  om  the  pattern ;  this  is  a  feature  which 
.lould  appeal  to  foundrymen.  Tlie 
1  Ajax  "  moulding  machine,  it  is 
j  aimed,  does  not  cause  ground  disturb- 
I  ices  detrimental  to  moulds  in  other  parts 
i  the  foundry',  or  damage  surrounding 
lalls. 

\ 
I 
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Pneumatic  and  electric  sand  shakers, 
pneumatic  tools  and  accessories,  and  a 
pneumatic  hoist  are  also  shown,  along 
with  a  "  Cupolette  "  of  10  cwts.  per  hour 
melting"  capacity,  a  selection  of  foundry 
ladles  and  mountings,  and  pressed  steel 
moulding  boxes. 

Carbio    Ltd.,    51,    Holborn  Viaduct, 
London,  E.G. 

Welding  plants  are  of  special  interest 
to  foundrymen.  The  Oarbic  Oxy- 
Acetylene  Plants  are  very  up  to  date, 
either  for  welding  or  for  cutting. 

The  cutting  operation  is  very  simple 
and  can  be  mastered  by  any  intelligent 
workman  in  a  few  hours.  The  edge  or 
surface  of  the  plate  at  the  point  to  be 
cut  is  first  heated  by  the  mixed  jet  of 
oxygen  and  acetylene.  When  this  spot 
has  been  brouglit  to  a  state  of  incandes- 
cence, a  fine  cutting  jet  of  oxygen  is  dis- 
charged upon  it.  Tliis  immediately 
produces  combustion  of  the  metal,  result- 
ing in  the  formation  of  iron  oxide.  The 
jet  of  oxygen  is  made  sufiiciently  strong 
to  blow  away  this  iron  oxide  in  front  of 


it,  with  the  lesult  that  a  clean  narrow 
cut  is  effected  through  the  metal  at  a 
speed  of  travel  which  is  comparable  with. 
hot  sawing.  The  metal  on  each  side  of 
the  cut  is  neither  melted  nor  injuied  in 
any  way,  as  the  action  proceeds  too 
i;i})idly  for  the  heat  to  spread — in  fact, 
the  edges  present  the  sharp  and  purely 
metallic  surface  of  a  saw  cut. 

With  a  high  temperature  at  the  point  of 
generation  impurities  are  formed,  and 
co'nibine  with  the  gas,  which  are  nighly 
injuiious  to  the  metal  in  the  process  of 
welding.  When  once  formed,  it  is  practi- 
cally impossible  to  eliminate  these  im- 
puriiies  entirely  from  the  gas  by  any 
method  of  purification  at  present  em- 
ployed. The  generating  point  of  the 
Oarbic  apparatus  being  totally  immersed 
in  water,  and  the  evolution  of  gas  very 
slow,-  the.  temperature  of  the  gas  \: 
extremely  low. 

In  the  Carbic  apparatus  .the  gas  is  first 
very  efficiently  w^ished  by.  being  foj'ced 
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in  fine  streams  or  bubbles  through  a  body 
of  cold  clean  water,  and  then  conveyed 
through  a  special  chemical  purifier  of 
the  chromic  acid  type,  which  effectually 
rids  it  of  the  sulphur  and  phosphorus  com- 
pounds so  deleterious  in  blowpipe  work. 
Carbic  acetylene  is  thus  as  pure  a  gas  as 
it  is  possible  to  obtain. 

The  pressure  in  a  Oaibic  apparatus  is 
automatically  maintained  by  the  balance 
of  piessure  between  the  gas  in  the  gas 
bell  and  the  water  in  the  tank. 

B.  R.  Rowland  &  Co.  Ltd.,  Reddish,  near 
Stockport. 

This  fii'ui  is  exhibiting  two  double- 
headed  floor  grinding  machines  specially 
designed  for  haid  service  in  general 
foundry  work.  The  larger  machine  car- 
ries grinding  wheels  30  in.  diameter  by 
4  in.  wide.  The  smaller  machine  carries 
wheels  18  in.  diameter  by  2  in.  wide. 
Both  these  machines  are  equipped  with 
specially  designed  corrugated  safety 
guards. 

There  is  also  quite  a  large  range  of 


vitrified  wheels,  of  elastic  wheels,  and  of 
refractoiy  tiles  and  bricks.  These  tiles 
and  bricks  have  been  specially  made  to 
overcome  the  difficulties  now  experienced 
with  firebricks  and  tiles  as  used  in  muffle 
and  other  types  of  furnaces,  where  very 
high  temperatures  are  required.  One  of 
the  special  features  of  these  bricks  is  the 
high  therniol  conductivity,  being  seven 
times  as  great  as  that  of  ordinary  fire- 
brick. 

Crossley  Bros.  Ltd.,  Openshaw,  Man- 
chester. 

An  interesting  exhibit  this,  consisting 
of  an  Improved  Open  Hearth  Gas  Plant 
having-  a  ciipacity  of  5,000  cubic  feet  per 
hour,  a  dockirrg  "  pia tent  gas  and  air 
compressor  of  similar  capacity,  and  a 
numbei-  of  furnaces  for  case  hardening, 
liietal  melting,  heating  of  soldering  irons, 
blow  pipes,  etc.  The  whole  of  the  plant 
is  in  actual  use,' '  and  the  Cast  Iroii 
'Research  Committee,'  whose  stand  adjoins. 


Doul)le-heacled  Floor  Qriuding  Machine.  —  B.  R.  Howlaud  &  Co.  Ltd. 
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makea  use  iu  tk»ii  model  ioundry  of  the 
metal  melted. 

The  gas  produced  has  a  value  of  130- 
140  B.Th.U.'s  per  cubic  foot,  and  is 
thoroughly  cleansed  of  all  its  impurities 
iby  passing  through  a  suitable  scrubber  and 
purifier.  It  is  then  dealt  with  by  the  gas 
and  air  incorporator,  which  thoroughly 
mixes  the  gas  and  air  in  definite  propor- 
tions, and  delivers  it  to  the  furnace  at  a 
pressure  of  80  in.  water  gauge. 

The  burners  used  on  tTie  furnace  are 
of  the  variable  orifice  type  with  multiple 
nipples. 

For  this  system  one  ton  of  aluminium 
can  be  melted  with  -i  cwts.  of  anthracite, 
and  the  times  of  melting  are  practically 
the  same  as  with  towns  gas.  It  is  claimed 
that  this  system  of  gaseous  firing  offers 
all  the  advantages  of  towns  gas  at  less 
than  half  the  cost.  The  whole  plant  is  of 
very  simple  design,  and  can  be  handled 
by  semi-skilled  workmen. 

A.  W.  Sainsbury  Ltd.,  Gampo  Lane, 
Sheffield 

Swiiig-tiamt  (ninding  Machines  ai'e 
very  useful  in  the  fettling  shop.  Saiiis- 


.Swiusr-fraine  Griii''ing  M  icbine. 
A.  W.  Sainsbnry  Lid. 

bury's  improved  type  grinder  appears  to 
be  a  very  efficient,  easily  operated,  and 


easily  running  machine.  All  the  revolv- 
ing parts  run  on  roller  bushing:,  hxid  the 
spindles  and  shaft  are  made  of  mild  steel. 
The  drive  is  by  Whittle  belt,  running  on 
turned  V-grooved  pulleys,  allowing  the 
maximum  width  of  grinding  wheel  with 
the  minimum  width  of  machine.  The 
grinding  head  takes  a  head  of  any  dia- 
meter between  12  in.  and  16  m.,  and  of 
any  width  up  to  4  in.  Dust-exhausting 
apparatus  is  usually  fitted. 

The  No.  3  Swing  Grinder  is  in  all 
essentials  similar  to  the  above,  but 
adapted  for  grinding  work  which  is  held 
in  the  vice. 

Andrew     Handyside     &     Co.  Ltd., 
Britannia  ironworks,  Derby. 

Ttis  firm  are  exhibiting  numerous 
specimens  of  intricate  cored  eastings  in 
grey  iron,  which  include  gas,  steam  and 
petrol  cylinders  of  several  types,  also  ex- 
haust manifolds,  pistons,  etc.,  and  two 
complete  sets  of  motor  cylinder  patterns 
and  core  boxes,  together  with  a  varied 
colle'ction  of  sea  sand  cores. 

The  exhibit  of  this  firm  also  includes 
a  variety  of  light  repetition  grey  iron 
castings,  as  well  as  an  interesting  group 
of  malleable  iron  castings. 

A  special  feature  on  this  stand  is  a 
No.  9  "  Ajax  "  Turnover  Moulding 
Machine,  by  John  Macdonald  &  Son  Ltd., 
Glasgow  and  Manchester,  under  actual 
working  conditions,  together  with  all 
necessary  patterns  and  plant  for  machine 
moulding  motor  cylinder  in  large 
quantities. 

Allday  &  Onions  Engineering  Go.  Ltd., 
58,  Holborn  Viaduct,  London,  E.C.I. 

This  firm  exhibits  a  sandmill,  a 
tumbling  barrel,  a  sand  mixer,  a  core 
oven,  and  the  Improved  Climax  Rapid 
Cupola.  The  cupola  is  capable  of  melting 
from  one  to  two  tons  of  metal  per  hour, 
fitted  with  spark  arrester  and  drop 
bottom,  complete  with  staging  and  hand- 
operated  joist.  A  feature  of  this  exhibit 
is  its  substantial  construction,  the  cupola 
shell   being  built   of   mild   steel  plates 


riveted  together  with  lip  ,jointt-.  C 
has  al?o  been  taken  in  sti'Gngthening 
bottom    ring,   charge   hole   and  fetil 
hole.    A  hinged  steel  door  is  fitted  to 
charge   iiole;  the  Fettling  hole,  provi 
with  loose  mild  steel  door,  having  ci'oss 
and  fittings.     The  air  belt  is  of  am 
dimensions,  fitted  with  the  usual  eltiiF 
pipes  and  wing  valves  for  blast.  Oppo 
each  tuyere  mica  sight  hole  and  door 
provided.    The  tuyeres  are  bolted  to 
inside  of  the  shell,  thus  excluding  |.e 
possibility  of  blast  leakage  between  :.e 
lining  and  the  shell.  The  cupola  is  caii|d 


Cupola  with  Complete  Staging. 
Allflays  &  Oniona  Engineering;  Co.  Ltd. 

nil  licavy   cast-iron   pillars.      The  dru 
bqttonj  consists  of  hinged  doors  proviild 
with  draw-bar  and  fittings.    A  recei\ 
connected  to  the  shell  by  an  iron  castjg 
lined  with  firebrick  can  be  fitted  if 
quired. 

The  fan  recommended  for  use  with 
Rapid  cupola  is  Mes.sis.  Allday  i!c  Oiii.. 
duplex  fan,  but  a  Roots  blower  is  v  y 
satisfactory. 


CAUSE  AND  PREVENTION  OF 
SMOKE  IN  BOILER  HOUSE. 

Thk  real  cause  of  coal  wastage  in  the 
boiler  house  is  neglect  of  natural  laws,  and 
such  wastage  stops  immediately  we  re- 
verse our  methods  of  working,  said  Mr. 
W.  H.  Casmey  in  a  recent  lecture  at 
Wakefield. 

To  burn  1  lb.  of  coal  economically  and 
usefully  181b.  of  air  is  required;  this 
equals  234  cubic  feet.  The  furnace  tem- 
peratuie  with  such  proportion  will  be 
2,750  deg.,  and  other  parts  of  the  plant 
being  in  good  order  the  boiler  will  give 
approximately  80  per  cent  efiiciency,  or 
with  ordinary  slack  an  evaporation  of 
101b.  of  water  per  lib.  of  coal. 

In  general  practice,  however,  taking  the 
tests  of  over  1,000  boilers,  the  average 
weight  of  air  per  pound  of  coal  was  30  lb. 
or  390  ctibic  feet,  and  when  using  the 
same  quality  of  coal  as  in  the  previous 
case  the  furnace  temperature  is  only  1,700 
dog.  boiler  efficiency  under  60  per  cent 
evaporation  per  1  lb.  of  slack  7i  lb.,  there- 
fore 15  cwts.  of  coal  in  the  first  case  gives 
the  same  evaporation  as  20  cwts,  will  give 
in  the  second. 


The  natural  question  is  what  has  be- 
come of  the  25  per  cent  of  coal  not 
accounted  for  in  the  boiler?  and  on  care- 
ful inspection  will  show  about  one-fifth 
of  it  in  the  form  of  cinders  and  small  coal 
under  the  bars,  due  to  thin  fires ;  the  same 
amount  will  have  escaped  as  smoke  and 
the  balance  in  heating  up  useles.sly  the 
121b.  of  excess  air.  Black  smoke,  it  is 
well  to  mention,  contains  two  grains  of 
carbon  per  cubic  foot,  and  if  390  cubic 
feet  of  air  are  supplied  per  1  lb.  of  coal, 
and  his  volume,  owing  to  increased  tem- 
perature, is'  doubled  on  leaving  the  boiler, 
therefore  during  a  black  smoke  period 
1,540  grains  of  coal  are  lost  from  every 
1  lb.  used,  or  over  25  per  cent. 

Do  we  give  in  our  steam  boilers  the  cor- 
rect proportion  of  grate  area  and  outlet 
at  the  ends  of  the  furnace  flues  through 
which  the  products  of  combustion  are  to 
escape  ttv  the  external  flues? 

From  a  long  personal  experience  [  am 
satisfied  the  proportion  in  question  should 
be  2  to  1,  but  in  daily  i)ractice  it  will 
be  found  this  ratio  varies  with  every  dia- 
meter of  boiler  from  4  to  ]  in  a  boiler 
7ft.  diameter  to  27  to  1  in  one  9ft.  dia- 
meter; in  plainer  words,  this  means  that 
with  equal  chimney  dranght  27  square 


feet  of  grate  in  a  9  ft.  boiler  will  give 
same  evaporation  as  4  square  feet  in  ■ 
7  ft.  diameter. 

By  giving  in  all  sizes  of  boiler  the  sa 
21  to  1  ratio  of  grate  to  outlet  the  thi 
ness  of  the  fires  would  have  to 
increased,  and  this  would  automatict 
cut  down  the  excess  air,  give  an  iucrea 
furnace  temperature,  make  black  sm 
impossible,  and  increase  both  the  d  y 
and  efficiency  of  the  boiler. 

A  flame-flued  boiler  gives  its  higl 
duty  and  efficiency  when  the  fire  gn 
are  not  more  than  twice  the  area  of 
outlet  for  the  prodm-ts  of  combustion 
the  ends  of  the  furnace  flues.  The 
minal  temperature  alone  is  no  guidi'  t 
boiler's  duty   or  efficiency;   a  boilorlis 
giving   the   best   results   which  has 
greatest  difference  between  its  initial  ; 
term inal  temperat ure. 


Aluminium  Deposits  in  Hungary. — A  coiii[ijy 
wliitli  wa.s  recently  formed  in  Vienna  for  worliK 
valuable  deposits  of  bauxite  in  a  western  countn.i 
Hnnparv  will  soon  commence  working  on  a  l;t« 
scale.  The  company  is  seeking  foreign  assii^tapi 
but  )-o  far  has  not  succeeded.  A  Dutch  group  ^ 
acouirod  a  gun  factory  near  Gyor  for  the  pini>f 
of  smelting  the  ore, 


fDRES  FOR  TEETH  IN  HOLLOW- 
I    FACED  WORM  WHEEL. 

i  IE  making"  of  such,  a  gear  in  a  shop 
riich  is  specially  equipped  for  tlie  raak- 
!a'  of  moulded  gears  is  practically  an 
i^eryday  occui  lence.  ;nid  presents  no 
i  Sculty. 


Fig  1. 

!  The  following'  method  was  successfully 
,^opted  in  the  making  of  a  hollow-faced 
iirm  wheel,  part  of  a  ship's  steering 
;*gine,  within  a  limited  space  of  time 
i  allow  the  sliip:  to  sail  to  time  table,  in 
repair  shop  where  the  foundry  tackle 
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[>laced  in  the  mould.  Fig.  2  shows  a  part 
section  of  the  mould  with  tooth  core  C  set 
in  ]j0^ition. 

It  will  be  obvious  that  great  care  had  to 
be  exercised  when  making  the  core  box, 
shown  in  Fig.  3,  to  ensure,  as  near  as 
possible,  perfect  fitting  and  also  correct 
(lian)eter  when  tlie  mould  was  cored. 

A  j'auge  was  made  to  check  the  dia- 
meter at  the  roots  of  the  teeth  in  the 
centre  of  the  wheel  (Fig.  2  A),  and  also 
at  the  outside  roots  (Fig.  3  B) ;  if  care, 
however,  is  taken  in  dividing  the  circum- 
ference these  sizes  will  turn  out  as  nearly 
accurate  as  possible. 

The  casting  thus  made  turned  out  well, 
and  worked  satisfactorily  when  finished 
and  placed  in  position. 

Several  spur  wheels  have  since  been 
made  following  this  method  of  making 
eegmenta]  cores  to  foi-m  the  teeth,  and  is, 
I  think,  a  more  satisfactory  method  than 
that  of  ramming  three  or  four  teeth  at  a 
time  with  a  block  cut  for  the  purpose, 
undoubtedly  saving  much  time  in  the 
moulding  shop. 


TOUGHNESS  OF  STEEL. 


Fig.  2 


;3  not  include  a  wheel  moulding 
■'ichine. 

A  cast-iron  Ivase,  spindle  and  biacket, 
ich  as  shown  in  Fig.  1,  were  used, 
[ikies  or  sweeps  were  made  to  strike  the 
jo  and  bottom  half  impressions  of  the 
'mid,  bosses  provided  with  holes  bored 
i'itable  for   slipping  over  the  spindle, 


'J 

j  'Se  feathers  to  bed  in  top  and  drag 
[rts  as  the  work  proceeded,  also  a  core 
j  s  toi  foi-m  the  arm. 

jPi'ovi^iion  was  made    on    tlit    drag  oj- 
ttom,  part  tstriekle  lo  form  a  suitable! 
^'ting  jto  receive  the  segmented  cores, 
lieli  weiL'  made  to  foiTO  the  teetli  when 


At  a  meeting  of  the  Birmingham  Metal- 
lurgical Society  a  lecture  was  given 
recently  by  Mr.  J.  C.  W.  Humfrev, 
M.Sc,  B.A'. ,  on  "The  Toughness  of  Steel.'' ' 
A  good  deal  of  discussion  had  taken 
place  upon  what  exactly  was  meant  !by 
brittleness,  and  various  authorities  had 
failed  to  agree  not  only  whether  brittle- 
ness, as  revealed  by  certain  tests,  was 
harmless  or  otherwise,  but  even  wdiether  it 
was  real  or  only  apparent.  Until  a  few 
years  ago  practically  all  specification  tests 
were  done  upon  a  type  of  test  piece 
machined  so  as  to  ensure  that  the  stresses 
upon  it  should  be  as  uniform  as  possible, 
the  most  usual  form  of  test  being  the  ten- 
sile test.  The  capability  of  a  material  to 
deform  before  fracture,  however,  was 
largely  dependent  upon  the  natiire  of  the 
test. 

In  the  newer  type  of  test  piece  an  en- 
deavour was  made  to  concentrate  the 
stresses  on  as  .small  a  portion  as  possible 
by  means  of  a  nick  or  notch.  In  prac- 
tically all  such  cases  it  was  laid  down  that 
le  test  pieces  should  be  broken  by  a 
.suddenly  i^piplied  load,  and 
that  the  total  energy  le- 
(piired  to  I'laclure  them 
should  be  taken  as  a 
nieasLirei  of  the  quality  o-f 
the  material.  Experience 
M'ith  such  tests  had  lui- 
d(Milit(-dly  shown  that  mate- 
I  i;iU  w  liich  gave  <j<)od 
(huliliiy  and  stiength  iji 
a  standard  tensile  test 
miglit  yet  break  dov.vn 
with  very  low  ahsci  jiition 
O'i  energy  when  tested  by 
inipai  t.  Xdtonly  did  this 
ditini'Mci'  txi<t  between 
one  niateiia]  and  another, 
but  the  same  matei'ial 
under  slig'htly  modified 
conditions  of  heat  treatment  (which  did 
not  elfect  any  of  the  characteristics  of  the 
ten>ilei  test)  might  yet  thow  the  most 
striking  difi'eiences  of  energ%  absorbed 
when  broken  by  the  notched  bar  method. 

By  means  of  a  machine  which  he  had 
devised,  the  labour  of  taking  the  various 
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readings  of  load  and  deflection  could  be 
performed  automatically,  the  relation 
between  the  bending  moment  and  bending 
angle  being  automatically  recorded 
throughout  the  test.  Experiments  with 
this  machine  showed  that  materials  could 
be  classified  into  two  distinct  groixps :  — 
(1)  Those  in  which  fracture  when  once 
started  at  the  bottom  of  the  notch  takes 
place  gradually,  and  the  material  offers  a 
definite  resistance  to  the  propagation  of 
the  crack.  (2)  Those  in  which  fracture 
occurs  suddenly  and  the  crack  is  rapidly 
propagated  through  the  specimen  without 
the  application  of  further  external  force. 
It  was  suggested  that  this  difference  was 
a  better  indication  of  toughness  or  brittle- 
ness than  was  the  figure  for  the  total 
energ-y  as  obtained  in  an  impact  machine. 
The  property  of  gradual  or  sudden  frac- 
ture appeared  to  be  to  a  great  extent  in- 
dependent of  the  speed  of  the  deformation 
which  preceded  it,  or  of  the  form  or 
sharpness  of  the  notch. 

Considering  the  case  of  carbon  steels  in 
detail,  it  was  shown  that  brittleness,  as 
represented  by  sudden  fracture  of  the 
notched  bar  test  piece,  might  be  due 
either  to  the  lack  of  normal  adhesion 
between  the  ci-ystals  or  to  the  cleavage 
weakness  in  the  ci-ystals  themselves.  In 
medium  and  high  cai-lbon  steels  it  was  pos- 
sible by  heat  treatment  to  modify  the  rela- 
tive structu)-ei  of  fen  itp  and  pearlite  or  the 
inner  structure  of  the  pearlite  itself  so  as  to 
produce  very  marked  variations  in  tough- 
ness. Severe  quenching  of  carbon  steels, 
however,  was  only  applicable  to  small 
tools  and  machine  parts,  and  it  was  only 
in  such  articles  that  a  toughness  due  to 
the  granular  sorbitic  structure  formed  by 
the  severe  quenching  and  subsequent- 
reheating  could  be  obtained.  With 
larger  articles  it  was  both  ineffective  and 
dangerous,  but  less  drastic  quenchings 
might  yet  produce  a  sorbitic  structure  to 
considerable  depths. 

Mr.  C.  P.  Sandberg'  s  sorbitic  processes, 
in  which  the  desired  effect  was  secured  by 
the  cooling  of  the  steel  by  a  blast  of  air 
or  of  air  and  atomised  ifluid.  had  been 
applied  with  A-ery  striking  success  to  such 
articles  as  steel  rails.  Such  treatment 
raised  the  strength  of  a  6  per  cent  carbon 
steel  by  10  to  15  tons  per  square  inch 
without  any  diminution,  and  in  many 
cases  with  actual  increase  in  toughness. 
Rails  so  treated,  both  in  this  country  and 
in  America,  had  shown  under  severe  traffic 
conditions  an  increase  of  from  80  to  100 
per  cent  in  life  over  untreated  rails  of 
similar  carbon.  The  process  had  also 
enabled  railway  tyres  of  very  high  elastic 
limit  and  tensile  strength  to  be  made  with 
equal,  if  not  superior,  toughnes  to  those 
treated  by  oil  Quenching. 


German-English  Exchange  of  Coal. — The  blast- 
furnace works  in  Lubeck  have  jnst  concluded  a 
contract  which  will  be  of  ihe  greatest  importance 
to  the  German  economic  affairs,  inasmuch  as  it 
arranges  the  exchange  of  coke  of  the  Federal  rail- 
ways against  English  coal,  which  may  then  be 
bought  from  the  Lubeck  works,  says  a  German 
trade  journal.  The  chief  cause  of  the  great  depres- 
sion in  about  20  German  blast-furnace  works  is  the 
lack  of  coke,  which  has  been  used  extensively  by 
the  Federal  railways  to  fire  their  locomotives.  "  The 
Lubeck  works  have  now  conceived  the  idea  to  buy 
English  locomotive,  coal  and  exchange  it  against 
coke  from  the  Federal  railways.  By  this  means  thf 
Lubeck  works  have  been  put  m  a  position  to  fire 
again  a  third  blast-furnace,  which  had  to  be  blown 
out.  for  want  of  fuel. 
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Office  and  Workshop  Day  by  Day. 


Short  practical  articles  solicited. 


Exceptionally  high  rates  paid. 


Gear  Wheel  Repair. 

Is  not  the  method  givea  in  your  issue 
of  May  6  for  repairing  a  gear  wheel  too 
elaborate?  Grears  should  be  strong  enough 
to  transmit  power  required,  thei-efore,  in 
nine  cases  out  of  ten,  if  the  teeth  of  a 
wheel  broke  a  new  one  would  be  put  on 
order.  Not  wishing  to  keep  the  machine 
idle  the  method  enclosed  is  usually 
adopted,  especially  for  cast-iron  gears. 
The  base  of  the  broken  tooth  is  filed  level 
in  order  to  get  a  decent  surface  for  dril- 


ling, the  face  of  a.n  unbroken  tooth  is 
then  measured  and  holes  marked  off  on 
the  broken  surface  of  tooth  for  drilling. 
The  holes  sbould  be  drilled  a  little  under 
tapping  size  in  order  to  get  a  good  thread. 
The  pegs  being  fitted,  a  good  rough  file 
should  be  used  to  rasp  off  metal,  taking 
care  that  the  peg  is  as  thick  as  the 
unbroken  teeth  on  the  pitch  circle.  Mild 
steel  is  the  metal  used  for  making  the 
peg. 

A  Novel  Drawing  Pin. 

Draughtsmen  and  others  who  fre- 
ciuently  use  drawing  pins  will  find  this 
novel  pin,  a  set  of  which  can  readily  be 
made  from  odd  piec-es  of  brass  or  other 
suitable  metal  to  be  found  in  any  work- 
shop, very  useful. 

In  the  accompanying  sketch  an  enlarged 
section  is  shown  and  also  a  complete  pin 


full  size,  and,  as  will  be  seen,  the  pin 
consists  of  two  parts,  viz.,  a  fiat  disc 
having  a  screwed  neck  and  a  small  b<de 
through  the  centre,  and  a  knob  which  is 
provided  with  a  stem  screwed  internally 
for  screwing  on  to  the  disc. 

All  that  is  required  to  complete  the  pin 
is  a  common  iiousehold  pin  which  is 
inserted  into  ihe  hole  in  the   disc  befoie 


the  knob  is  screwed  on,  and  the  common 
pin  is  thus  firmly  secured  and  forms  the 
point  of  the  drawing  pin,  whilst  Ihe  knob 
provides  a  useful  means  of  withdrawing 
the  pill  fioni  tke  drawing  boaid,  and 
should  the  point  become  damaged  or  bent 
this  can  easily  be  renewed. 

Portable  Crane. 

The  lifting  device  shown  in  sketch, 
constructed  after  the  principle  of  a 
(jroliath  crane,  was  made  in  our  mill- 
wrights' shop  from  stock  pit>ce>  of  material 
found  handy  in  the  maintenance  stores. 
The  apparatus  soon  paid  for  the  labour 
and  material  used  in  its  manufacture,  and, 
owing  to  its  light  construction  and  porta- 
bility, is  in  daily  use  for  various  purposes, 
such  as  dismantling  parts  of  existing 
machinery,  pijjework  lifting  and  trans- 
porting steel  sections,  etc.  The  end  frame- 


PLEASE  READ  CAREFULLY. 

For  this  journal  we  want  crisp,  practical 
and  technical  articles  and  paragraphs,  and 
ire  are  prepared  to  pay  well  for  them.  Of 
the  many  who  read  technical  journals 
only  a  fern  write.  Why  is  this?  It  is 
not  because  they  have  nothing  to  write 
abord.  because  every  e.vperienced  en- 
gineer's mind  is  a  storehouse  of  valuable 
information,  whether  he  be  manager, 
foreman,  draughtsman,  or  mechanic.  We 
have  at  all  times  overcom-e  power-house 
troubles,  problem  of  design,  or  work- 
shop difficulties  by  ingenious  devices. 
Sometimes  striking  'methods  become  a 
liahit,  and  we  da  not  realise  that  they  are 
exceptional  till  some  observer  ej'presses 
astonishment. 

It  is  said  that  every  person  could  write 
one  good  novel,  and  it  is  certamly  true 
that  everyone  could  write  more  than  one 
useful  wrinkle  or  valuable  article.  We 
write  and  urge  our  readers,  therefore,  to 
give  others  the  benefit  of  their  knowledge 
and  experience. 


work  A  consists  of  hydraulic  piping 
strengthened  with  pipe  distance  pieces 
and  end  stays,  as  shown.  A  rolled  steel 
girder  Sin.  by  5  in.  and  10ft.  long,  rests 
on  top  of  each  end  frame  and  is  secured 
to  same  by  wrought-iron  strap  bolts;  run- 


ning upon  tlio  bottom  flange  of  this  gii-der 
is  an  old  four-wheeled  1-ton  ball-bearing 
trolley,  from  the  link  of  which  our  lifting 
blocks  and  tackle^  mav  be  Inini^.   Tlu>  cross 


traverse  is  laid  by  hand  power,  but, 
ease  of  longitudinal  travelling,  we  nu 
use  of  two  spar  e  sets  of  sprocket  and  cli 
gear  drives,  which  are  illustrated,  one 
being  fitted  to  each  end  carriage,  mak 
the  crane  mobile  and  easily  operated  b^ 
couple  of  men,  one  at  each  handle, 
runners  were  originally  4  C.I.  spur  w 
blanks  reiscued  from  the  scrap  heap,  ■ 
only  new  paits  licing  the  opciiating  hand 
for  longitudinal  travelling,  biackets  i 
pins  supporting  pinions  and  the  axles  a 
bushed  bearing  blocks  pinned  to  c; 
other  of  tlie  four  legs  of  the  crane  car 
iiig  the  runners. 
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The  Bell  Centring  Punch. 

The  above  aiiticle,   which  the  wri 
made  some  time  ago — namely,  the  h< 
centring  punch,  will  prove  a  ver>'  use 
tool  to  the  turner.    It  consists  of  a  iji 
or  cone,  which  is  placed  over  the 
requiring    centring,    ciurying    a  ceii 
punch,  free  to  move  or  slide  iq)  and  dov 
and  held  from  falling  out  altogether 
means  of  a  pin  fitted  through  the  piuh 
in  a  position  to  a,llow  the  punch  point  o 
stand  well  advanced  bevond  the  extre  e 


size  the  tool  will  take,  and  also  to  allf 
for  regrinding.    The  drawing  is  full  s 
and  dimensions  can  he  taken  theretn 
The  form  of  puncli  is  shown,  the  si)r 
working  freely  on  diameter    and  |n 

the  recess  when  fixed  up,  luMue,  by  h 
ing  this  u])right  upon  ilu>  work, 
giving  tlie  punch  a  shar])  blow,  we  at  o  e 
a(([iiire  the  centre  of  same.  Having  die 
this,  it  i-<  now  advisable  to  use  a  separ  e 
])unch  in  order  to  enlarge  the  i  enle 
already  found.  I  would  suggest  that  ^ 
bell  be  made      cast  steel. 
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The  World  of  Labour. 


(Views  expressed  in  this  Section  are  not  necessarily  endorsed  by  the  Editor.) 


I'S  TRADE  UNIONISM  PLAYED 
OUT? 

By  Plebeian. 

^■L'kade  iiuioiiisin   is   passing  througli  a 
j 'I'itical  period.    In  some  qiiaiteis  it  lias 
[oeen  repiesented  as  something  even  worse, 
l;ind  we  are  told  that  a  crisis  has  been 
i,:'eached.    An  unparalleled  trade  depres- 
I'liion  has  led  to  the   dejiletion  of  trade 
I  inion  funds  to  an  enormous  degree,  until 
'here  are  few  unions  to-day  which  aie 
.  eally  in  a,  solvent  condition,  looking  at 
he  matter  from  an  actuarial  standpoint. 
jiVe  gave  in  these  columns  several  montlis 
ig'o  figures  showing  the  extent  to  which 
rade  nnion  funds  had  been  depleted  by 
|he  payment   of   unemployment  benefit. 
j'VVith  the  continuation  of  the  depiession 
^  his  drain   has    coaitinued,   until  to-day 
j  ew  unions  are  able  to  meet  in  full  the 
[I'laiins  for  benefits.    It  would  be  surprls- 
j  ng  if  it  were  otherwise.      Tlade  unions 
[ire  not  able  to  resoi-t  to  a  high  compulsory 
•ontribution  to  cover  their  liabilities  for 
•Seuefits,  as  is  the  State.    It  may  not  be 
i^euerally  recognised  that  the  total  con- 
I'nhution  from   employer,  workman  and 
f  he  State,  for  the  payment  of  State  unem- 
l-iloymeni  benefit,  to-day  stands  at  2s.  Ifd. 
ler  week.      The  State  liability  for  this 
[■ontribution  is  confined  to  unemployment 
oenefit,  whereas  the  unions  have  many 
idditional  liabilities  such  as  strike  or  lock- 
lut,  funeral,  sickness,  accident,  contingent, 
ravelling  and  legal  benefits.      Nor  is  the 
1  (mount  oif  tlie  benefit  paid  by  the  skilleid 
niions  lower  than  the  State.      In  many 
ustances  it  is  considerably  higher,  despite 
he  fact  that  the  average  contribution  is 
[ess  than  is.  (id.  per  week.    The  depletion 
I  n  funds  has  necessarily  had  a  reaction  on 
he  inembeiship,  aiid  this,  conpled  with 
tmsuccessful  resistance  tO'  wages  reduc- 
ions,  has  undoubtedly  led  to  a  material 
•lumerical  decline.    We  estimated  a  con- 
iderable  time  ago  that  the   decline  in 
^nembership  would  approximate  20  per 
1  ent.   Whilst  the  average  figures  shown  in 
(he  trade  unions'  annual  retiiiiis,  Avhich 
liave  come  to  hand,  do  not  reach  this 
um,   it^   should    not    be  forgotten  that 
here  are  many  thousands  being  kept  on 
jhe  books  of  the  unions  who  are  in  nioie 
enses  than  one  purely  nominal  members. 

fallacious  Criticism. 

Divisions  have  manifested  themselves 
'nside  the  ranks,  and  this,  coupled  with 
liticism  from  outside  sources,  has  given 
IS©  to  the  query   a,s   to   whether  trade 
'uiionism  has  seen  its  day.    There  is  no 
miic.   aniang    experienced    trade  union 
ifficials,  and  some  hold   the  view  that 
natters  may  become  still  worse  before 
Ihey   improve.      While   we   may  have 
oiiched  the  lowest  point  of  the  trade 
^lepression  the  recovery  is  veiy  slow,  and 
here  is  not  likely  to  be  a  material  im- 
.  n-Qvement  for  some  time.     C'ei"tain  sec- 
I  ions  of  the  Press  have  been  only  too  ready 
0  dwell  on  the  alleged  high  administra- 
ion  costs  of  the  unions.      Most  of  this 
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type  of  ciiticism  will  not  stand  examina- 
tion. When,  with  veiled  hostility,  the 
Mo  lining  Post  launched  its  campaign,  we 
showed  in  detail  how  f allacioxis  most  of  its 
conclusions  were.  It  is  surprising  to  find 
the  idea  still  prevailing  that  the  propor- 
tion of  administration  costs  to  benefit  is 
the  determining  facdor  in  the  unions 
solvency.  The  National  Union  of 
General  Workers  has  been  c^uoted  as 
having  an  administration  cost  of  16s.  per 
member  for  1921.  It  is  stated  that  the 
amount  of  income  spent  on  administration 
is  42  per  cent.  This  looks  vtry  convin- 
cing, but  it  really  proves  very  little.  If 
the  critics  are  alarmed  about  the  general 
■Nvoakeis'  high  administration  costs  we 
could  still  further  increase  their  perturba- 
tion by  quoting  at  least  a  dozen  unions 
whose  administration  cost  is  well  above 
£1  per  member.  We  know  a  certain 
skilled  union  whose  administration  cost 
to-day  per  head  of  membership  is  43s.  3d. 
In  1914  the  cost  was  17s.  per  head.  Yet 
this  union  has  doubled  its  membership,  is 
paying  benefits  in  full  to  its  members, 
and  its  funds,  both  in  the  ag'gregate  and 
per  head  of  membership,  are  greater  than 
1914.  It  is  useless  to  compare  trade  union 
administration  costs  with  outside  l)odies. 
It  is  useless  to'  compare  unions  niic  with 
the  other,  unless  it  is  assured  bcloichand 
that  their  structure,  contributions  and 
benefits  paid  are  identical.  Certain  of 
the  cotton  unions  are  charging  a  nominal 
contribution  only,  and  are  paying  out  no 
friendly  benefits  whatever.  Instead  of 
the  administrati(m  costs  of  these  unions 
being"  42  per  cent  of  their  income,  they 
will  be  practically  100  per  cent.  Yet 
these  unions  will  be  fulfilling  their 
primary  function  in  protecting  the  indus- 
trial interests  of  their  members. 

Why  the  Unions  Have  Lost  Members. 

What  are  the  leasons  why  so  many 
members  have  left  the  unions?  First, 
without  doubt,  is  the  trade  depression.  It 
stands  to  reason  that  men  who  have  been 
unemployed  for  many  months  cannot 
afford  to  pay  their  normal  contributions, 
and  thousands  of  them  have  been  ex- 
cluded. Nor  should  it  be  overlooked  that 
the  war  period  witnessed  an  enormous 
influx  of  members.  The  Trade  Union 
Congress  increased  its  membership  from 
under  2,250,000  in  1913  to  0,500,000  in 
1921.  The  greatest  increases  were  re- 
corded amongst  the  unskilled  and  casual 
workers.  Numbers  of  men  became  workers 
who'  in  former  times  it  was  considered 
hopeless  to  organise.  The  enlistment  of 
men  into  the  forces  brought  people  from 
other  occupations  to  fill  their  places,  and 
the  influx  of  females  into  industry  at  one 
time  was  well  over  1,000,000.  Even  as 
late  as  1919  there  were  over  500,000  more 
women  employed  in  industry  than  in  pre- 
war days.  Heavy  as  has  been  the  loss  of 
members  in  the'  skilled  unions,  an  ex- 
amination of  the  annual  repoi-ts  would 
show  that  it  is  the  composite  and  un- 
skilled unions  which  have  suffered  the 


greatest  decline  in  membership.  No  doubt 
there  have  been  many  people  who  have 
joined  the  trade  unions  not  so  much  fiom 
conviction  as  from  convenience,  and  these 
have  not  hesitated  to  leave  the  unions 
when  the  occasion  afforded.  Again,  the 
reductions  in  earning-  capacity,  as  dis- 
tinct from  unemployment,  has  been  a  con- 
tributing factor  in  causing' members  to  get 
into  arrears,  while  the  suspension  of 
benefits  has  also  had  its  effect. 

The  Economic  Basis. 

It  is  absurd  to  imagine  that  there  is  a 
dangei  of  trade  unionism  being  extin- 
guished. The  economic  principle  upon 
which  the  unions  rest  is  one  whose  sound- 
ness is  without  question.  It  is  the  same 
principle,  which  has  led  to  the  formation 
of  employers'  org-anisations,  monopolies 
and  trusts  of  all  kinds.  In  essence  it  is  an 
effort  to  eliminate  unrestricted  competi- 
ti(m  between  workers,  not  only  wlien  seek- 
ing eniploynu^iit,  but  in  nuiintaining  con- 
ditions after  employment  has  been  secured. 
To  develop  the  spirit  of  co-operation  and 
mutual  aid,  the  effectiveness  of  tiade 
anionism  depends  upon  the  degree  to 
which  it  can  create  a  monopoly  of  labour. 
The  emi)loyers'  organisations  on  the  other 
hand  endeavour  to  prevent  undue  com- 
petition in  the  engaging-  and  employment 
of  labour.  If  tra.de  imionism  is  unsound 
economically,  so  is  the  basis  of  employers' 
f)rgani'<ation  defective.  Y'et  there  is  no 
indicalidn  that  the  employers  contemplate 
bieakiug  up  their  associations.  Their  con- 
viction as  to  the  utility  of  these  associa- 
tions is  a  much  more  enlightened  and 
intelligent  one  than  that  of  the  average 
memberr  oi  the  traie  unions.  It  is  not  the 
economic  principle  of  trade  u}iioni.'<vi 
tiliich  i.t  wronrj,  but  the  hick  of  education 
(imouffst  the  vieinhers  of  the  unions  which 
does  not  allow  them  to  quite  understand 
lite  irue  value  of  the  economic  power 
which  is  wilhJn  their  rjrasp.  Employers' 
combinations  have  for  the  most  part 
attained  a  greater  stag'e  of  perfection  than 
combinations  of  workmen.  Intelligent 
trade  unionists  realise  the  need  for  im- 
proved organisation,  and  thev  are  prone 
to  take  a,  leaf  oat  of  the  employers'  book. 
Diastic  revisions  of  policy  niaj*  be  neces- 
sary before  anything  approximating-  to 
effective  organisation  in  the  trade  ruiion 
movement  is  attained.  There  are  too 
many  competing  unions,  and  to-day  with 
amalgamation  and  consolidation  as  the 
slogans  in  the  industrial  and  commercial 
worlds,  it  is  not  surprising  that  a  deter- 
mined effort  is  being  made  to  reduce  the 
number  of  competing  unions.  There  are 
still  over  1,100  such  unions  in  Great 
Britain.  In  Germany  there  are  just 
over  50. 

Revision  of  Policy. 

Certain  sections  of  trade  unionists  be- 
came intoxicated  with  the  economic  power 
attained  bv  the  unions  during-  the  war 
period.      The    demand    for   labour  was 

((Continued  on  page  33). 
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Commercial  Notes  and  News. 


COMPANY  NOTES. 


Richardson,  Westgaeth  &  Co. — An  increase  in 
profit  is  announced  by  this  East-coast  engineering 
company,  resulting  in  a  dividend  of  8  per  cent  on 
the  ordinary  shares.  The  directors  ascribe  this  to 
the  abolition  of  the  excess  })riilits  duty.  The  profit 
for  the  year  amounts  to  £305,:iU8.  vvhieli  compares 
with  £155.630  for  the  previous  year. 


John  Brown  &  Co. — The  net  profit,  in  the  year 
to  the  end  of  March  last,  according  to  the  report 
of  this  Sheffield  and  Clydebank  firm  of  armament 
workers  and  shipbuilders,  amounts  to  £210.407.  It 
may  be  added  that  the  amount  includes  an  unspeci- 
fied amount  of  excess  profits  duty  refunded.  Dui'ing 
the  preceding  year,  without  any  refund  of  excess 
profita  duty,  the  profit  amounted  to  £331,921. 
Naturally,  the  drop  in  profits  has  brought  the 
dividend  down  from  10  per  cent  to  4  per  cent. 

Stanton  1kon\vokk.s  Co. — The  report  of  this  firm 
for  the  year  ended  '  March  states  that  in  conse- 
quence of  the  conditions  prevailing  in  the  trade  the 
Riddings  works  have  been  closed,  and  out  of  14 
furnaces  at  Stanton  and  Holwell  only  six  are  in 
operation.  This  sta.te  of  affairs  has  natural  lly 
affected  the  profit,  which  amounts  to  £140.300. 
against  £258,879  for  the  previous  year.  The 
balance  brought  forward,  liowever.  was  £44,733 
larger  than  in  1920,  and  the  decline  in  the  sum 
available  is  tlierefore  reduced  to  £73,760. 


Waygood-Otis  Ltd. — A  profit  oF  £77,300  is 
reported  by  this  Londim  firm  of  lift  makers,  after 
providing  all  expenses  and  depreciation.  This  sum, 
added  to  the  balance  of  £27,980  brought  forward, 
gives  an  available  total  of  £105,340.  After  provid 
ing  for  the  preference  dividend,  the  interim  divi 
dend  of  2j  per  cent  paid  last  DecfUiber  on  tlir 
ordinary,  placing:  £40,000  to  the  reserve  and  £6,000 
to  the  pensions  fund,  there  remains  a  balance  of 
£44,090.  Out  of  this  the  directors  propose  to  pay 
a  final  dividend  of  5^  per  cent  on  the  ordinary, 
making  8  per  cent  for  the  year,  and  to  add  a 
Vjonus  of  2  per  cent.  When  these  payments  have 
been  made  there  will  be  a  balance  of  £22,340  to 
carry  forward. 


Guest,  Keen  &  Nettlefolds. — The  report  of  this 
firm  for  the  year  ended  March  22,  1922,  covers  a 
period  of  nine  months,  and  shows  a  profit  of 
£507,220  after  providing  for  debenture  interest  and 
income  tax.  To  tliis  the  sum  of  .£264,098  must 
be  added,  making  the  available  balance  £831,318. 
Interim  dividends  were  paid  in  Februai'y  last  on  the 
first  and  second  preference  shares  at  the  rate  of 
5  per  cent  per  annum,  and  on  the  ordinary  shares  at 
the  rat«  of  10  per  cent  per  annum,  all  free  of  tax. 
for  the  six  months  to  December  31,  1921,  leaving  a 
balance  of  £416,300,  which  the  directors  recom- 
mend should  be  appropriated  as  follows:  £21,500 
for  the  dividend  on  the  firsf  preference  shares  at  I  he 
rate  of  5  per  cent  per  annum,  free  of  tax,  for 
three  months  to  March  31,  1922;  £54,362  for  the 
dividend  on  the  second  preference  shares  at  the  rate 
of  5  per  cent  per  annum,  fi'ee  ofi  tax,  for  the  same 
period;  £134,418  for  a  dividend  on  the  ordinary 
shares  at  the  rate  of  10  per  cent  per  annum,  free 
of  tax,  for  tlie  same  period,  cariving  forward 
£206,080. 


New  German  Motor  Boats. — Tlie  firm  of  Blohm 
&  Voss  had  orders  to  build  four  motor  boats  for 
the  Hamburg- American  line,  and  two  of  the  four, 
the  Havelland  and  the  Munsterland,  have  already 
left  for  the  Far  East.  Recently  u  third  boat,  the 
Rheinland,  was  launched,  whicli,  like  her  sister 
ships,  has  a  protected  deck,  double  bottom  and 
eight  water-tight  bulkheads.  Her  lengtli  is  136 
metres,  her  breadth  17-7  metres,  and  her  lieight.  9 
metres.  She  has  a  tonnage  of  6,500  registered  and 
10,000  tons  carrying  capacity,  and  is  impelled  by 
two  separate  Diesel  engines  of  isix  cylinders,  each 
developing  4,350  h.p.,  and  giving  her  ;i  -speeil  uf  12 
knots  an  hour.  The  Rheinland  is  chiefly  intended 
as  a  cargo  vessel,  although  she  has  a  few  cabins 
fitted  up  for  passengers. 


NEW  COMPANIES. 


Tangential  Dryers  Ltd. — Private  company.  Regis- 
tered May  24.  Capital  £10.000  in  9,000  participat- 
ing preference  shares  of  £1  each  and  20,000  ordina.ry 
shares  of  Is.  each.  To  adopt  agreements  (1)  with 
Engineer  Captain  A.  E.  Tonzskiiis  relating  to  cer- 
tain patents,  and  (2)  with  the  said  vendor,  Messrs. 
Ward  and  Crichton  and  R.  S.  Portham,  and  to 
carry  on  the  business  of  manufacturers  of  centri- 
fugal, steam,  gas  and  other  dryers,  mechanical, 
marine,  motor  car  and  hydraulic  machinery  manu- 
facturers, founders,  engineers,  etc.  The  subscribers 
are  to  appoint  the  first  directors.  Qualification  100 
shares.    Registered  office  :  195,  Strand,  W.C. 

London.  Magneto  Repairing  &  Winding  Co.  Ltd. 
— Private  company.  Registered  May  24.  Capita.l 
£3,000  in  £1  sliares.  To  take  over  the  business 
carried  on  by  S.  T.  Boon,  at  78,  Hampslead  Road, 
N.W.I,  as  the  "  Magneto  Repairing  &  Winding 
Co."  The  life  directors  are  ;  S.  T.  Boon  and  H.  C. 
Eade.  Qualification  £50.  Registered  office  :  78, 
Hampstead  Road,  N.W.I. 

Hamilton  &  Co.  Ijtd. — Private  company.  Regis- 
tered in  Edinburgh,  May  18.  Capital  £2,000  in  £1 
shares.  To  carry  on  the  business  of  motor,  aerial, 
marine,  electrical,  mechanical,  constructional,  con- 
.sulting  and  general  engineers.  A.  G.  Hamilton  is 
the  first  director.  Qualification  50  shares.  Regis- 
tered oflice  :  135,  Buchanan  Sti-eet,  CJlasgow. 

E.  J.  Yates  <fe  Co.  Ltd. — Private  company. 
Registered  May  20.  Capital  £2,000  in  £1  share*. 
To  take  over  the  business  of  a  motoi-  engineer  and 
repairer  and  toolmaker  (at  one  time  carried  on 
by  E.  J.  Yates,- at  Croft  Street  Works,  Preston, 
as  E.  J.  Y'ates,  and  latterly  by  A.  A.  Yates,  E. 
Yates  and  F.  W.  Yates).  Tlie  first  directors  are  : 
A.  A.  Yates,  E.  Yates,  F.  W.  Yates,  C.  S.  Astley 
and  G.  H.  Gent.  Secretary  :  E.  Y'ates.  Registered 
office  :  Croft  Street  Works,  Preston. 

Carolina  Engineering  &  iMotor  Panel  Co.  Ltd. — 
Private  company.  Registered  May  19.  Capital 
£3,000  in  £1  shares.  To  acquire  the  business  of 
motor  and  mechanical  engineers,  iron  a,nd  brass 
founders,  tool  makers.,  metal  workers,  motor  car 
repairers  and  general  engineers  caried  on  by  J.  A. 
Andersen  and  J.  W.  Anderson,  as  the  Carolina 
Engineering  Co..  at  .59a.  Strand  Road,  Bootle,  and 
to  acquire,  from  A.  Grieves,  such  of  the  persional 
property,  including  timber  and  corrugated  iron 
buildings,  workshop  and  tenants  fixtures  standing 
on  the  ground  thereat  which  the  company  may 
decide  to  acquire,  and  which  the  said  A.  Grieves 
may  decide  tO'  dispose  of  to  the  company.  Perma- 
nent directors  are  :  J.  A.  Andersen,  J.  W.  Andei  - 
son  and  A.  Greeves.  Qualification  £100.  Remunera 
tion  :  J.  A.  Andersen  and  J.  W.  Andei-son  £5  eacli 
per  week,  A.  Grieves  as  fixed  by  the  company. 
Secretary  :  W.  G.  Anderson.  Registered  nffice  :  59a, 
Strand  Road,  Bootle,  Livei-pool. 

Fircroft  Motors  Ltd. — Private  company.  Regis- 
tered May  19.  Capital  £5,000  in  £1  shares.  To 
carry  on  the  business  of  motor,  mechanical  and 
general  engineers,  etc.  The  first  directors  are  :  N. 
Weinbourn  (pei-manent  managing  director),  and 
others  to  be  appointed  by  the  subscribers.  Regis- 
tered office  :  320,  Qhrist'church  Road.  Boscombe, 
Hants. 

Monk  Bridge  Construction  Co.  Ltd. — Private  com- 
pany. Registered  May  19.  Capital  £4,000  in  £1 
shares.  To  take  over  the  business  of  a  light  steel 
.strui  ^ural  and  general  engineer  carried  on  by  S. 
H.  Fletcher  at  Monk  Bridge.  Monkgate.  York,  as 
the  "  IMonk  Bridge  Construction  Co."  Tlie  peiuia- 
nent  directors  are  :  S.  H.  Fletcher.  T.  Clegg  and 
S.  E.  Fletcher.  Registered  office  :  iMonk  Bridge. 
Monkgate,  York. 

Abrev  &  Gcrratt  Ltd. — Private  company.  Regis 
tered  Juno  8.  Capital  £2,000  in  £1  shares.  To 
carry  on  the  business  of  nieclia.nical,  electrical,  heat- 
ing and  ventilating  engineers,  contractors,  manufac- 
turers, sheet -metal  workers,  horticultural  and  agri- 
cultural importers  and  exporters,  manufacturers  of 
and  dealers  in  motors,  motor  cars  and  part'--,  etc. 
Ttie  permanent  director.s  are  :  H.  S.  Abrey  and  W. 
Gerratt.  Registered  office  ;  Wexham  Road.  Slough. 
Bucks. 


George  Moulsoii  Ltd. — Private  company.  Regis 
tered  June  8.  Capital  £1,000  in  £1  shares.  T 
acquire  the  business  of  auger  and  screw-bit  mam 
facturcrs  carried  on  at  Cross  Walk  Works,  Clu 
Gardens  Walk,  Higlifields,  Sheffield,  by  (i.  M.n 
son  and  H.  Moulson.  The  permanent  directors  are 
G.  ^loulson  and  H.  Moulson.  Registered  office 
Cross  Walk  Works,  Club  Gardens  Walk,  Highfield: 
Sheffield. 

Herbert  Kennedy  &  Co.  Ltd. — Private  compan\i 
Registered  June  L  Capital  £15,000  in  £1  share; 
To  adopt  agreements  (1)  with  H.  S.  Kennedy  an 
J.  S.  Ingram  and  (2)  with  the  Oscilloscope  Syndicat 
Ltd.,  and  to  carry  on  the  business  as  former! 
carried  on  by  the  two  first-named  vendors  at  4' 
Victoria  Street,  Westminster,  as  "Herbert  Kenned 
&  Co."  and  that  of  merchants,  trader-;,  enginepr; 
shipowners,  ship  and  insurance  brokers,  manage) 
of  ships  and  shipping  property,  freight  contractor 
carriers,  forwarding  agents,  etc.  The  first  direi 
tors  are  :  H.  S.  Kennedy,  J.  S.  Ingram,  A.  J.  I 
Elverson,  G.  F.  Small,"  J.  S.  Spencer  and  J.  " 
Spencer.  Solicitors  :  Blyth,  Dutton.  Hardy  an 
Blyth,  113,  Gresham  House,  E.C. 

W.  Blackburn  (Kew)  Ltd. — Private  compiiiii 
Registered  June  2.  Capital  £1.000  in  £1  sliares  {M, 
8  per  cent  cumulative  preference).  To  carry  on  tii 
business  of  electrical,  mccljaiiical,  motor  and  gener: 
engineers,  and  contractors,  manufacturers  of  an 
dealers  in  transformers,  radiators,  dynamos,  motor 
and  all  kinds  of  electric  lighting,  power  and  traa 
mission  plant,  manufacturers  of  and  dealers  in  mot( 
cars,  motor  cycles,  etc.  The  first  directors  are  ;  \\ 
Blackburn  (permanent  governing  director,  subjei 
to  holding  £50  shares),  and  one  other  per.^on  c 
persons  to  be  appointed  by  the  subscribers.  So' 
citor  :  T.  E.  Godbold,  529,  High  Road,  Chiswirl 
W.4. 


MORTGAGES,  CHARGES  AND 
SATISFACTIONS. 

E.    W.   Smallbune   &   Sons  Ltd. — Particulai .- 
£2,000  debentures,  authorised  April  24,  1922:  who 
amount  issued:  charged  on  the  company's  underia', 
ing   and  property,    present   and   future,  inciuilii' 
uncalled  capital. 

Mous  Engineering  Co.  Ltd. — Satisfaction  to  tl 
extent  of  £398  2s.  3d.  on  May  18,  1922,  of  debenur 
stock  dated  April  12.  1921,  securing  £398  2s.  3d. 

James  Keith  &  Blackman  Co.  Ltd. — Satisfactii 
in  full  on  Mav  15,  1922,  of  debenture  dateil  \l; 
15,  1914,  securing  £.300. 

Record  Engineering  Co.  Ijtd. — Debenture  d.u. 
May  6,  1922,  to  secure  £10,000,  charged  on  ll 
company's  undertaking  and  properly,  present  in 
future,  including  uncalled  capital.  Holil>'i> 
Brancli  Nominees  Ltd.,  15,  Bishopsgate,  E,C.i-'  , 

Stoves    Ltd. — IMortgage    on    certain    land  ;n 
premises,  etc.,  in  Wai'ringtoii.  dated  May  11,  II'-' 
to  secure  all  moneys  due  or  to  become  due  fiiv 
company  to  National  Provincial  and  Union  Bank 
England. 

Maxted  &  Knott. — Charge  on  tlie  conipaii} 
undertaking  and  property,  present  and  futm 
including  uncalled  capital,  dated  i\lay  6,  192-. 
secure  all  moneys  du,:  or  to  become  due  ii' 
company  to  National  Provincial  and  LTiiioii  Bank 
England,  not  e:vceeding  £1,000. 

Eagleston  &  Son  Ltd,— Particulars  of  £."'.0i 
debentures,  authorised  May  18,  1922;  wliole  anuni 
issued:  charged  on  the  company's  undertaking  :ii 
property,  present  and  future,  including  um>  I'N 
capital. 


RECEIVERSHIPS 

(APPOINTMENT  OR  RELEASE). 

Argent  &  Co.  Ltd.— A.  Cripwe'l.  of  12.  Clu-i 
Street,  Birmingham,  ceased  ti>  act  as  recpivir 
manager  on  May  21,  1922. 

C.  S.  Hook  &  Co.  Ltd. -"A  J.  H.  S>huy,  oi  i: 
College  Hill,  E.G..  was  appointed  receiver  ai 
manager  by  order  of  Court  dated  May  19.  1922 
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BOARD  OF  TRADE  NOTES. 

(Abstracted  from  I  lie  Board  of  Trade  Journal.) 

Port  Elizabeth  Electricity  Supply  Schemk. — 
.M.  Trade  Commissioner  in  Cape  Town  lias  for- 
arded  to  the  Department  of  Overseas  Trade  a 
i.tting  from  the  Eastern  Province  Herald,  of  Port 
lizabeth,  with  regard  to  tlie  City  Council  meeting 
;ld  on  April  2(5,  wliicli  gives  the  award  of  con- 
acts  in  connection  with  the  nuuiicipal  electricity 
ipply  in  respect  of  Sections  (a),  (h),  (e)  (Part  I.). 
'.)  and  (e).  This  report  may  be  seen  by  interested 
nited  Kingdom  firms  on  application "  to  the  De- 
irtment  of  Overseas  Trade  (Room  49),  33,  Old  Queen 
reet,  London,  S.W.I.  The  committee  of  the 
uncil  report  with  regard  to  Section  (c)  (Part  II.)  for 
iicrete  circulating  water  pipes  that  none  (jf  the 
nders  submitted  was  suitable.  They  )-ecomnrended 
.e  council  to  call  for  fresh  tenders  for  cast-iron 
pes. 


CONTRACTS  AND  TENDERS. 


Victorian  Railways  :  Tenders  Invited  for  the 
ipPLY  OF  AN  Electric  Storage  Battery. — The  Vic- 
rian  Railways  are  inviting  tenders,  closing  October 
for  the  supply  of  ono  350-ampere-hour  electric 
■arage  batteiy. — Renter. 


.Tenders  Invited  for  Carbon  Steel  Bar. — Ten- 
rs  are  invited  for  the  New  South  Wales  Government 
'lilways  for  the  supply  of  carbnn  ,sleel  bar  for 
iar-wheel  rims  :  5  in.  by  If  in.,  .30  tuns;  5^  in.  by 
in.,  30  tons.  Sealed  tenders,  on  the  proper  forms. 
Ml  be  received  up  to  12  noon  on  July  5  by  the 
^mptroller  of  Stores.  New  South  Wales  Goveru- 
Railways,  Wilson  Street,  Newtown,'  Sydney, 
preliminary  deposit  of  1  per  cent  on  the  estimated 
■  lue  of  the  contract  must  be  lodged  witli  each 
hider.  Copy  of  the  specification,  condilions  ami 
['■m  of  tender,  forwarded  by  His  Al ;ij(\sly's  Trade 
|;mmissioner  at  Sydney,  may  be  consulted  at 
i 'partment  of  Overseas  trade.  (Reference  D.O.T.  / 
125/E.D./E.P.) 


SIenders      Invited      for      Cast-steel  Piimi' 

I'lAMBERS,    ETC.,     FOR     RaND     WaTER     BoARD.  TllO 

nd  Water    Boai-d    is    inviting    leiidci's    fm-  the 

pply,  at  the  Board's  Zwartkopjcs  l'uiii|.liii;  Sta- 
[  n,  Selborne  Siding,  No.  114,  ul  -'is  .-lei  l  ci.slings, 
r3  phosphor-bronze  valves,  and  other  materials  for 
I',  inverted  vei-tical  marine-type  pumping  engines 
(  that  section.  (ContracI  229.)  Sealed  tendi'is,  u\\ 
proper  forms,  endorsi'ii   ■■Tonler  for  (';ist  steel 

mpCastings.  etc.,  Contrarf  N(i.  229,"  and  aeeoni 
j  nied  by  certified  che<|ue  or  casli  deposit  Im'  5  per 

it  of  the  amount  of  the  tender,  must  be  delivered 
I  the  Secretary,  Rand  Water  Board,  Central  House, 
I  nmonds  Street,  Johannesburg,  or  P.O.  Bo.k  1703, 
jdiannesburg,  before  noon  on  Kiiday,  August  25. 
|l copy  of  conditions  of  rcjntraet,  tender  ftn'ni,  and 
|ie  prints  can  be  seen  at  the  Department  of  Over- 
Trade   (Room  50a).     (Reference  8874/E.D./ 


j|3uENOs  Aires  :  Coal.— The  commercial  Secretary 
I  H.M.  Legation  at  Buenos  Aires  reports  by  tele- 
/ra  that  tenders  are  invited  bv  the  Argentine 
j  partment  of  Navigation  and  Ports  for  25,000  tons 
I  Cardiff  coal,  to  be  delivered  in  five  niciiThly 
[  talments,  commencing  in  August.  The  specifica- 
!  n  is  the  same  as  for  previous  similar  contracts. 
I^iders   close    on    June    23.       This  information. 

refore,  will  be  of  use  only  to  firms  having  agents 
j.  the  Republic,  who  can  be  instructed  by  cable. 

Department  of  Overseas  Trade  is  prep.Tred  to 
j  ist  United  Kingdom  firms  in  the  appointment  of 
v table  agents,  or  will  supply  the  names  of  firms 
i  o  may  be  prepared  to  act  for  them  in  this  present 

itract.    (Reference  5949/1  /  F.L. /T.P. ) 


Chilean  State  Railway  Requirements.— The 
lean  State  Railways  are  inviting  tenders  for  the 
1 'Ply  of  the  following  ma.terials  :  Structui'al  steel 
j  repairing  bridges:  insulated  copper  cable  for 
I  dmg  purposes,  voltage  440.  The  latest  time  for 
'[  presentation  of  tenders  is  3  p.m.  on  July  11. 
i  2.  They  should  be  addressed  to  the  Depa.rta- 
j/ito  de  Materiales  v  Almacenes,  Almada  Station, 
'  itiago,  Chile.  Copies  of  the  specifications  (in 
I'Uisli)  may  been  seen  by  United  Kingdom  nianu- 
:|  wers  and  e.xporters  on  ap)>lication  at  the 
Ipiiry  Room  of  the  Denartnient  of  Overseas  Trade, 
'  Old  Oueen  Street,  Westminster,  S.W.I.  It  is 
Ij.erstood  that  the  representative  of  the  Chilean 
■  te  Railways  in  Paris  (88,  Boulevard  St.  Michel) 
1 


has  been  instructed  to  obtain  prices  in  the  United 
Kingdom  and  remit  them  by  cable  on  the  day  pre- 
vious to  the  0|>ening  of  tlie  tenders.  United  King- 
drmi  firms  mav  prefer  to  take  advantage  of  thie 
arrangement.    '(Reference  6184/F.L. /E.P.) 


Tenders  Invited  for  Crane  Track  for 
Antwerp. — The  Municipality  of  Antwerp  invites 
tenders  for  the  construction  of  a  crane  track,  with 
girders  and  s.upports,  for  the  erection  of  semi-gantry 
cranes  at  the  Southern  ixliiinity  of  the  Quay 
d'Herbouville.  A  deposit  ot  F(  .."li.OOO  is  necessary. 
Sealed  tenders  despatched  by  registered  post, 
addressed  to  the  "  Bourgmestre  d'Anvers,  a  I'Hotel 
de  ville,"  will  be  received  up  till  noon  on  July  6. 
A  copy  of  the  specification  can  be  seen  at  the 
Department  of  Overseas  Trade  (Room  50a). 
(Reference  15907/F.  W. /E.P.) 


Electric  Travelling  Platform  for  Bulgaria. — 
An  electric  travelling  platform  for  locomotive  repair 
shops  is  required  by  the  Directorate-General  of 
Bulgarian  Railways  and  Ports.  Tenders  are  to  be 
jiresented  in  Sofia  Vjy  June  30,  and  must  be  accom- 
panied by  all  necessary  drawings  and  detailed  speci- 
fications of  the  travelling  platform  offered.  Delivery 
time  is  si.\  months  at  works,  and  the  prices  quoted 
are  to  be  c.i.f.  Black  Sea  or  Danube  port.  Tenders 
should  be  addressed  as  follows  :  Ministere  des 
Chemins  de  fer,  Direction-Generale  des  Chemins  de 
fer  at  des  Ports  de  I'Etat  Bulgare,  Sofia,  Bulgaria. 
The  documents,  which  are  in  French,  Russian  and 
German,  mav  be  e.vamined  at  the  Department  of 
Overseas  Trade.    (Reference  8347/F.E. /E.C.) 


Bulgaria  :  Electric  Tbavelling  Platform. — The 
Seci-etary  in  Charge  of  Commercial  Affairs,  H.1\I. 
Ijcg^i  1  ioi I ,  Sofia,  has  forwarded  a  copy  of  the  speci- 
liciil  ion.s,  genei  al  conditions  and  blue  print  of  an 
eii'ciiic  iriiw!!iiig  platform  for  locomotive  repair 
shops  ic(|nire(|  by  the  Directorate-General  of  Bul- 
gaiian  Railways  and  Ports.  Tenders  are  to  be 
pi-eseiiled  in  Sofia  by  June  30,  and  must  be  accom- 
pc'iiiied  by  all  necessary  drawings  and  detailed 
specifications  of  the  travelling  platform  offered. 
Di'liverx-  t ime  is  si.x;  months  at  wcn'ks,  and  the  prices 
quoted  are  to  be  c.i.f.  Black  Sea  or  Danube  port. 
Teniier;-,  should  be  addressed  as  follows  :  Ministere 
des  Chemins  de  fer,  Direction-Generale  des  Chemins 
de  fer  et  des  Ports  de  I'Etat  Bulgare.  Sofia, 
Bulgaria.  The  documents,  which  are  in  French, 
Russian  and  German,  may  be  e.xaanined  by  United 
Kingdom  firms  interested  at  the  Department  of 
Overseas  Trade  (Room  50a).  35.  Old  Queen  Street, 
London,  S.W.I.    (Reference  8347/F.E. /E.C.) 


Thk  Municipal  .Authorities  at  Ponta  Delgada,  In 
tlie  Azores,  are  (ailing  for  tenders,  to  be  presented 
at  the  Municipal  offices  on  July  3,  for  a  hydro- 
electric plant  for  supplying  electric  light  and  power 
to  the  city.  The  following  plant  and  materials  are 
required  :  Section  A  :  (1)  A  steel  pipe  line  of  about 
B60  mm.  and  700  mm.  internal  diameter,  Mainies- 
mann  or  similar  type;  (2)  (a)  two  Francis  turbines, 
horizontally  mounted,  of  about  430  h.]).  each,  to 
operate  on  a.  head  of  about  104'4  ni.  :  (ti)  alterna- 
tively, two  Pelton  wheels.  Section  B  :  (1)  Two 
three-phase  alternators  of  about  300  k.v.a.  at  3,000 
volts,  50  cycles,  with  directly-coupled  exciters, 
control  gear,  switchboards  and  all  accessories;  (2) 
two  Btep-up  transformers,  oil  cooled,  each  of  about 
300  k.v.a.  and  voltage  ratio  of  3,000  to  13,000; 
(3)  one  small  transformer  for  the  hydro-electric  sta- 
tion, nil  cooled,  of  10  k.v.a.,  with  a  voltage  ratio 
of  3.000/220/127.  Section  C  :  Plant  for  ten  trans- 
forming sub-stations  comprising  one  of  125  k.v.a., 
four  of  50  k.v.a.,  and  five  of  30  k.v.a.  Section  D  : 
About  2.000  m.  of  high-tension  armoured  cable, 
paper  insulated,  lead  covered,  with  three  conductors 
of  3  by  10  mm.  Section  E  :  Material  for  the  high- 
tension  line  a.nd  the  low-tension  distribution.  (1) 
High-tension  line;  there  is  to  be  an  overhead  line 
of  about  18  kilometres  in  length,  the  conductors 
being  mounted  on  posts  of  reinforced  concrete  or 
wood,  and  tlie  material  required  comprises  :  (a) 
54,000  m.  of  bare,  electrolytic  copper  wire  of 
12-5  mnr.  ;  (h)  2,000  high-tensinn  insulators;  (2) 
low-tension  distribution:  the  lighting  scheme  is 
based  upon  8,000  lamps  of  25  watts  lighted  simulta- 
neously, and  for  the  distribution  at  200/127  volts 
there  are  required  3,500  m.  of  bare,  electrolytic 
copper  wire  of  35  mm^..  with  about  16.000  insu- 
lators. Section  F  :  A  teleohonic  line  will  be  mounted 
separately  from  the  high-tension  line  on  wooden 
posts,  and  the  material  required  comprises  40.000  ni. 
of  silicinni  bronze  wire  of  1'5  mm.  diameter,  and 
other  arces- oi'ies.  Section  G  :  Tho  material  required 
for  |iublie  hghling  rompi-ises  fittings  and  accessories 
for  a  number  of  50  c.p.  lamps  and  other  lamps  of 


200  to  1,000  c.p.  Tenderers  are  asked  to  quote 
alternatively  for  alternators  of  150,  200,  250,  350 
k.v.a.  respectively  and  for  high-tension  lines  at 
11,000,  13,000  aiid  15,000  volts.  A  copy  of  the 
specification  and  conditions  of  tender  can  be  seen 
ni  Room  49  of  the  Department  of  Overseas  Trade. 
(Reference  5925/F.L. /E.G.) 


United  States  Output  of  Aluminium. — The 
Geological  Survey  announces  that  the  value  of 
aluminium  produced  in  the  United  States  last  vear 
was  10.900.000  dols.,  while  the  1920  output  'was 
worth  41,375,000  dols.  This  great  decrease  was 
due  not  only  to  a  drop  in  the  price  of  the  metal, 
but  to  the  curtailment  of  its  use  in  automobile 
industries.  Imports  of  semi  -  manufactured 
aluminium  in  1921  were  32.665,3001b.,  compared 
with  39,298,650  1b.  in  1920.  Exports  of  aluminium 
in  1921  were  2,196,000  lb.,  as  compared  with 
i;,407.65C  lb.  in  1920. 


Aviation  in  Canada. — An  interesting  article  on 
civil  aviation  in  Canada  appears  in  the  last  issue  of 
Canadd,  and  comments  upon  the  summary  of  flying 
operations  in  1921  which  is  contained  in  the  annual 
report  of  the  Canadian  Air  Board,  and  the  insight 
which  it  gives  into  tlie  many  uses  to  which  aero- 
planes can  be  put  in  developing  the  Dominion. 
It  is  recorded  (the  article  continues)  that  26 
federal  and  provincial  Government  departments  or 
bi-nnches  availed  themselves  of  aerial  operations  in 
one  form  or  another  during  last  year.  For  instance, 
the  flying  machines  at  the  Vancouver  station  were 
used  for  fishery  protection  patrols,  forest  recon- 
naissance, photography,  and  fire  protection,  recon- 
naissance patrols  for  the  inevention  of  drug 
smuggling,  cinematography,  fishery  inspection, 
reconnaissance  of  watershed,  communication,  and 
mosquito  areas.  Similarly  diverse  uses  were 
made  of  areoplanes  from  the  civil  stations 
at  High  River,  Alta :  Victoria  Beach,  Mani- 
toba; Sioux  Lookout  {Northern  Ontario  mobile 
iniit) ;  Ottawa;  Roberval,  Quebec;  and  Halifax, 
Nova  Scotia.  In  Alberta  the  aeroplanes  were 
used  for  "  dropping  leaflets  for  ^  fire  preven- 
tion propaganda";  in  Northern  'Ontario,  "in- 
tensive timber  cruising";  in  New  Brunswick. 
"  photocraphic  survey  of  international  boundary 
waters";  and  at  Ottawa,  "surveying  and  city  map 
making."  It  will  be  seen  from  the  foregoing  that 
civil  aviation  in  Canada  is  doinc  something  more 
than  "  annihilatinsr  distances,"  and  that  practically 
no  limit  can  be  placed  upon  its  diverse  usefulness. 
It  is  further  stated  that  where  the  aeroplane  has 
already  supplanted  older  methods,  in  every  case 
time  and  money  are  saved  and  completer  results 
obtained.  That  is  eminently  satisfactory.  Broadlv 
considered,  ttie  view  mav  be  formulated  that  while 
civil  aviation  in  Britain  is  endeavouring  to  shorten 
the  distance  intervening  between  the  Mother 
Countrv  and  the  Dominion,  in  Canada  it  is  becom- 
ine,  additionally.  "  an  agent  for  the  material 
advancement  of  the  nation." 


The  Turbine  Furnace  Co.  Ltd.,  of  238b,  Gray's 
Inn  Road,  W.C.I,  have  secured  orders,  during  the 
last  two  months,  for  the  installation  of  tlieir  patent 
turbine  furnace  covering  amongst  othei-s  the  follow- 
ing industries  :  Engineering,  railways,  transport, 
shipping,  colliery,  metal,  chemical,  gas,  municipal 
(baths  and  bakeries),  milling  (flour  and  paper), 
brewery,  laundry.  We  record  the  orders  in  the 
sequence  in  which  thev  were  received.  Messrs.  the 
Cleveland  Product  Co..  Cargo  Mills,  Middles- 
brough; Messrs.  the  Southport  Laundiy  Ltd., 
Southport;  Messrs.  W.  Cooper  &  Goode  Ltd.,  Bir- 
mingham; Messrs.  the  D. P.  Battery  Co.  Ltd.,  Derby- 
shire; Messrs.  the  Hughes.  Stubb's  Metal  Co..  Selly 
Oak;  Messrs.  Willock,  Reid  &  Co.  Ltd.,  Glasgow 
(for  Egypt);  Messrs.  A.  Boake,  Roberts  &  Co.  Ltd., 
Stratford.  E.  ;  Messrs.  the  Chorley  Colliery  Co. 
Ltd.,  Chorlev;  Messrs.  the  Moira  Colliery  Co.  Ltd.. 
Ashbv-de-la-Zouch ;  Messrs.  R.  Garrett  &  Sons  Ltd., 
Suffolk;  Messrs.  the  Strettons  Derby  Brewery  Ltd., 
Derby;  Messrs.  J.  Rickett  Ltd.,  floui-  millers, 
Sheffield :  Messrs.  the  S.  R.  Anthracite  Collieries, 
Carmarthenshire;  Messrs.  Leys  Malleable  Castings 
Co.  ;  Derby;  P.  A.  Goepel.  Esq.,  Vancouver,  for  the 
C.P.R.  Railway,  Calgary.  Canada;  iMessrs.  the 
London  General  Omnibus  Co..  Chiswick;  Messrs. 
the  Birmingham  Corporation  (bath  department), 
Birmingham;  Messrs.  J.  Cropper  &  Co.  Ltd. 
(patier),  Kendal;  Messrs.  Cliadburn's  (Ship)  Tele- 
graph Co.  Ltd.,  Liverpool  (s.s.  Eboe,  Elder.  Demp- 
ster Line);  Messrs.  Wells  &  Co.  Ltd..  Watford; 
Messrs.  the  Dundee  Eastern  Cooperative  Society 
(bakeries). 
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THE  MARKETS. 


EXTRUDED  BRASS  ROD  PRICES. 

June  19th,  1922. 
McKechnie  Bros.  Ltd.,   Rotton   Park  Street,  Bir- 
mingham, state  that  the  basis  price  to  date  for  Brass 
Rods  is  Gild,  per  pound.     Prices  for  Special  Alloys  in 
Rods  and  Ingots  will  be  quottd  on  application. 


June  19th,  1922. 
A.  JosKi'H  intimates  under  to-day's  date  that  he  is 
a  liuyer  of   Non-ferrous  Scrap  Metals  at  the  under- 
mentioned approxitnate  prices  per  ton:  — 

@  per  ton. 

New  aluminium  cuttings  £65    0  0 

Qenei  al  collected  sciap  brass   29    0  0 

Clean  eopper   54  10  0 

Braziery  copper    44  10  0 

Gunmetal    39    0  0 

Old  lead,  l«ss  usual  draft   22    0  0 

(All    metal    carted    free  in 
London  area.) 

Tea  lead                                           20  0  0 

Old  zinc                                          16  0  0 

H  ollow  shaped  pewter                       120  0  0 

Shaped  black  pewter                           70  0  0 

and  can  supply  solder  as  follows: — 

(S)  per  ton. 

Plumbers',  in  bar  or  strip  form  £75  0  0 

Tinmaiis'                                              95  0  0 

Blowpipe                                          105  0  0 

All  prices  based  on  day  of  delivery  of  the  metal 
unless  otherwise  arranged. 


MARKET  REPORTS. 

OILS,  ETC. 

Lubricating  Oils. — We  omitted  to  report  an 
advance '  in  Pennsylvania  crude  last  week  of  25 
cents.  Many  otlier  crudes  have  advanced  in  sym- 
pathy. Shipment  market  continues  very  firm  and 
advancing,  especially  for  cylinder  stocks  and 
paraffin  base  reds  and  pales.  We  quote  pales, 
£12  10s.  to  £24  10s.;  reds,  £15  to  £30:  dark 
cylinders,  £15  to  £35:  filtered  cylinders,  £20  to 
£37;  blacks,  £8  to  £19.  All  e.\  wharf,  London, 
less  2^  per  cent  discount,  pi'ompt  delivery.  Ship- 
ment prices  on  application.    Soluble  oil,  £23  10s. 

Fuel  Oil.— 905/10  gravity,  £5  per  ton;  950 
gravity,  £3  12s.  6d.  per  ton.  Both  ex,  tank,  net 
cash.  Delivered  in  bulk  by  tank  wagon,  10s.  per 
ton  e.xtra. 

Paraffin  Wax  and  Scale.— Market  steady.  118/20 
deg.  Fah.,  2|d. ;  123/25  deg.  Fah.,  2id. ;  125/30 
deg.  Fah.,  2fd.  ;  130/35  deg.  Fah.,  2id. :  135/40 

deg.  Fall.,  3^d.  ;  London  and  Livei  j  1.  Paraffin 

scale  market  firm.  Supplies  short  fur  forward  ship- 
ment, many  refiners  declining  to  quolc.  We  quote 
white,  122/24  deg.  Fah..  2(1.  spot;  l|d.,  c.i..f., 
yellow,  l|d.,  c.i.f.  for  )irornpt  shipment. 

Petroleum  Oils. — Wnlcr  w  hitr.  Is.  Od.  ;  standard 
white.  Is.  5d.,  in  1p;iii.  !.s  nrt,  300  deg.  high-test 
oil.  Is.  O^d.,  Ic.'^s  2^  per  cent  discount,  barrels 
included,  i  .  wli.nf,  London. 

White  (Jls.-  Special  No.  1  white  oil,  £43  10s., 
No.  1  white  oil  out  of  stock,  price  for  forward 
delivery,  £41;  No.  1a  half-white  oil,  £36.  All  ex 
wharf,  London.  In  drums  free.  No.  2  half-white 
oil,  £32,  in  barrels  free,  all  net  cash. 

Animal  Oils. — Neatsfoot  oil,  English,  5s.  3d. ; 
English  lard  oil,  62s.  to  74s. ;  American  prime 
winter  strained  lard  oil,  now  landing,  72s.  ;  all  in 
barrels,  net.  Pale  horse  oil,  small  lots  only,  36&. 
per  cwt.  net,  delivered. 

Linseed  Oil. — After  a  sharp  decline  earlier  in  the 
week,  market  recovered  on  covering  orders,  but  closes 
quiet.  London  spot,  42s.;  June,  39s.  Ijd.  ;  June/ 
August,  38s.  3d.  ;  September/December,  36s.  ;  Hui';, 
spot.  41s.  6d.  ;  June.  39s.:  June/August,  38s.  3ii.  : 
Se),)l  ember /December,  35s.  9d. 

Rosin. — Market  fii  m.  American  B,  14s.  3d.  ;  FG, 
15s.;  MN,  15s.  9d. ;  WG,  18s.  6d.  :  WW,  20s.  6d. 
French  FG,  14s.  6d.  ;  WW,  17s.  9d. 

Tallow. — At  the  auction  sale  on  Wednesday, 
June  14.  2,318  casks  were  offered  and  1,528  casks 
sold.  Mutton  declined  Is.  per  cwt.  Good  colour 
unchanged  and  inferjor  grades  advanced  Is.  to  2s. 
per  cwt.  Australia.n  nii.xed,  37s.  to  39s.  ;  beef, 
36s.  to  41s.;  mutton,  36s.  to  41s. 

Tu  pentine.- — Good  demand  and  dearth  of  sellers 
has  greatly  advanced  values.  Market  contiimes 
stroi'g  on  higher' '  American  advices.  .American 
spot,  89s.:  Juno,  89s.;  July /December.  79s.; 
Sept  cm  b  er  /  D  ecember ,  78s . 

Arthur  Brown  &  Co.  Ltd.. 

126,   Bisliopsgate,    London,  E.C.2. 


NEW  YORK  METAL  MARKET. 

Te  latest  quotations  on  the  metal  market  are  : — 

Dol*.  per  ton. 

Iron,    No.    2    American  Northern 

Foundry    23.00  to  24.00 

Cents  per  lb. 

Tin,    spot    31.37^ 

Zinc,  East  St.  Louis    5.42^ 

C.jpper.  Electrolytic,  spot    13|-14 

Copper,  Electrolytic,   futures    13|-14 

Renter. 


GERMAN  METAL  MARKET. 

The  following  are  the  latest  base  prices  on  the 
German  market  as  quoted  by  Messrs.  Rich.  Herbig 
&  Co. ,  Berlin  : — • 

Per 
100  kilos. 

.\luminiirm    sheets,   wire,   bars    17,200 

Aluminium  tubes    24,000 

Copper    sheets    12,950 

Copper    wire,  bars    12,300 

Copper  tubes,  seamless    13,780 

Brass  sheets,  bands,  wire    11,000 

Brass  bars    8,200 

Brass  tubes,  seamless    12, .500 

— Reuter. 


UNITED  STATES   PRICES   FOR  METAL 
PRODUCTS. 

To-day's  quotations  include  : — 

Cents  per  lb. 

Angle  iron,  f.o.b.  Pittsburgh    I'dO 

Lhaiiiiel  Iron,  f.o.b.  Pittsburgh    PbO 

Pig  ircjii  : —  Dols.  ])er  ton. 

ivlo.  2  foundry,  f.o.b.  Pittsburgh    2()'4(i 

Basic.   I.o.b.  "  Pittsbiii  iih    26-!t6 

.Malleabie,  f.o.b.  I'ltt.sl.iirgli    25-40 

Gray  torge,  f.o.b.  Pittsburgh    24'96 

Soft  .steel  billets,  f.o.b.  l^ittsourgli    35'00 

Cents  per  lb. 

Electrolytic  copper  bars,  delivered    14 

Cents. 

*Copper  magnet  wire,  base,  per  lb.,  extras 

net    17^ 

■  f  Brass  plates,  base,  per  lb   16| 

''tCopper  tubes,  base,  per  lb   22^ 

tBrass  tubes  for  condenser  manufactur- 
ing, base,  per  lb   20 

Dols. 
per  100  lb. 

Electrical    grade    steel,    28    gauge,  f.o.l). 

Pittsburgh   4^25 

Transformer  sheets,  28  gauge,  f.o.b.  Pitts- 
burgh   6-25 

*  Freight  rate  paid  io  any  place  where  charge 
does  not  exceed  75  cents  per  100  lb. 

t  Witii  a  50  per  cent  discount  from  the  pub- 
lished list  ()f  extras  for  gauge,  width,  etc. 

— Reuter. 


SYDNEY  HAraWARE  MARKET. 

On  the  Sydney  hardware  market  there  is  an 
acute  shortage  of  fencings.  The  quotations  are  as 
follows  : — 

Feiiciiiif  wire  : —  Per  ton. 

Australian  lilack.  No.  8  gauge   £27    0  0 

Australuiii   l.l.-ick,    No.    10  gauge    28    0  0 

.\iiii'ricaii  i^aK'aiiised,  No.  8  gauge    29    0  0 

American  galvanised.  No.  10  gauge  ...    31    0  0 

Barbed  wire  : —  Per  ton. 

AuKtralian  galavnised,  12^  gauge   £40    0  0 

Aineiican  galvanised,  12  gauge    34  10  0 

Galvanised  iron  : —  Per  ton. 

English  galvanised,  26  gauge   £35    0  0 

English  plain.  26  gauge    37    2  0 

Per  mile. 

Ralibit-proof   netting    £71    7  6 

Per  ton. 

Sheet  lead,  in  full  rolls   £37    0  0 

Bar  iron    23  10  0 

Shoeing  steel    24  10  0 

Steel    plates    24    0  0 

Steel    sheets    32  10  0 

Tinplates,  British,  per  double  box    3    2  6 

— Reuter. 


BRUSSELS  IRON  AND  STEEL  MARKET. 

The  news  of  the  term iiiat ion  of  the  British  eiigi 
neering  dispute,  and,  above  all,  the  decline  in  prices 
on  the  British  market,  have  had  varying  effects  on 
the  Brussels  iron  and  steel  market.  It  is  thouglit 
generally  that  British  competition  will  make  itself 
felt  more  keenly.  Meanwhile,  there  is  no  inci'ease 
in  the  strength  of  (he  market  and  indecision  rules. 


thougli   certain   sections  are  in  a  better  positil 
especially  steel,  where  firmness  is  noticeable, 
constructional  .steel  there  is  a  lack  of  orders,  ;1 
idleness  is  still  considerable  at  many  mills,  pa 
cularly  in  the  Hainaut  district. 

The  following  are  the  latest  ciuotations  for  laie 
(juaTitities  for  tlie  interior,  free  on  truck  :- 


Commercial  bars   

Large  angles   

Small  angles   

Belgian  foundry  pig-iron,  No.  1  ... 
Belgian  foundry  pig  iron.  No.  2 
Grand  Duchy  foundry  pig  iron  ... 

Lorraine  foundry  pig  iron   

Thomas  pig  iron,  special   

Thomas  pig  iron,  ordinary   

Sheets,  5  mm.  and  over   

Sheets,  3  mm  

Sheets,  polished   

Sheets,  polished,  S.M  

Sheets,  galvanised   

Steel,  Siemens-Martin,  ordinary  ... 
Steel,  Siemens-lMartin,  half  hard 


Frai 
41,')- 
395- 
405- 
25.-> 
24.-> 
23.-. 
235 
225 
210 
480 
520 
925 
1,025 
1,250 
45(1 
57.-I 
-Rent  PI 


THE  LONDON  IRON  AND  STEEL  EXCHANI . 

An  optimistic  note  characterised  Tuesdts 
weekly  meeting  of  the  London  Iron  and  S  ■! 
Exchange.  A  noticeable  improvement  in  irjp 
prospects  has  taken  place  during  the  week.  '|e 
settlement  of  the  engineers'  dispute  has  aire  v 
caused  a  considerable  improvement  in  the  eiuqik' 
for  pig  iron,  the  beneficent  effect  of  a  reducti  njii 
the  bank  rate  upon  general  business  has  assistfilo 
give  a  hotter  tone  to  the  iron  and  steel  trades,  id 
the  reduction  of  10s.  per  ton  in  the  price  of  < A 
material  has  encouraged  buying.  These  influeies 
chiefly  affect  the  liome  market,  and  it  is  rea'  d 
that  the  expansion  of  overseas  trade  must  bla 
gradual  process  which  will  depend  most  upcnse 
restiiration  of  credit.  Export  merchants  are 
tically  unanimous  in  rejiorting  that  they  crd 
transact  a  very  large  volume  of  business  if  ly 
were  able  to  give  credit  :  but,  at  the  same  t  ?, 
foreign  trade  conditions  in  many  overseas  mai  :s 
are  not  sufficiently  stable  to  enable  this  to  be  i  le 
with  any  degree  of  security.  The  actual  bnsi  s.' 
placed  for  pig  iron  since  the  settlement  of  le 
labour  dispute  has  not  been  large :  but  it  t  s 
indication  of  growing.  In  the  meantime  soiii oi 
the  Midland  makers  who  have  suffered  fio  a 
slackening  in  the  demand  for  their  ii'on  havequ'd 
lower  prices  to  Scotch  consumers,  witl;  the  n  It 
that  to  some  extent  their  iron  has  displaced  le 
Cleveland  iron  manufactured  on  the  North-  st 
Coast.  Continental  iron  lias  been  offered  to  lie 
consumers  without,  however,  attracting  much  1 
ness,  as  the  price  lias  not  compared  favi  in  ly 
with  the  British  iron.  Some  considerablt  « 
of  semi  fiiii-;lii'il  material  have  been  effected  IvV 
in  the  hi.iine  market  ;  but  in  most  districts  the  1  if 
producers  contrive  to  hold  their  own.  One  of  le 
most  encouraging  signs  of  better  export  tra  ig 
has  been  the  re-entry  of  Japan  in  the  markt  t  » 
buyer.  The  cessation  of  purchases  from  it 
market  was  one  of  the  disappointments  of  it- 
spring  of  this  year,  and  the  revival  of  buyine  is 
v.-eek  has  raised  fresh  hopes  that  a  pennant 
change  for  the  better  has  taken  place  in  the  t  le 
out  look. 


Exhibition  of  Implkments  for  ExTiNGUis^pl 
Fire. — An  exhibition  of  implements  for  exting 
ing  fire  will  be  held  in  Copenhagen  from  Septei 
16  to  October  1,  1922,  which  will  comprise  all  1- 
of  requisities  for  fire  brigades,  fire  engines, 
escapes,  firepix)of  building  materials  and  consi 
tions,  alarum  apparatus,  etc.  Firms  who  wi^ 
exhibit  are  requested  to  apply  to  the  Technolol 
Institution  in  Copenhagen  G.-A.,  Hagemannsga 
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Motor  Lorries. — The  Board  of  Sanitary  M 
of  Buenos  Aires  are  calling  for  tenders  forj 
supply  of  15  5.000  kilog.  motor  lorries.  20  - 
kilog.  motor  lorries,  and  25  5.000  kilog.  trailers,  i 
closing  date  for  the  receipt  of  the  tender  (which 
be  presented  through  a  local  agent)  is  Auguj 
The  specification  is  stated  to  be  flie  same  ael 
forwarded  in  August.  1921,  in  connection  wi^ 
similar  call  for  tenders.  A  copy  of  this  sp8<j 
tion  (in  Spanish)  can  be  seen  at  the  ^v*V- 
Department  on  application  to  'Mr.  Fagan,  RooiKS. 
There  is,  however,  no  mention  of  tr.iilers  in|l"* 
specification.      (Reference  363/F.L./E.C.) 
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ABSTRACTS. 


TiiK  A.  0.  E.    (Elerhicul  J  11(1  iixt lifs  -Time 
14,  1922.) 

■  The  consulting'  enoineer  has  reinai-kahly 
iCW  friends.  Manufaftiuers  allot  hini  a 
'ourely  parasitic  existence,  and  offer  him  no 
better  fate  than  to  come  on  their  staffs 
ilong  with  designers  and  other  technical 
,md  commercial  representatives.  Resident 
'engineers,  whose  work  the  consulting 
Migineer  is  called  iii)on  to  examine,  would 
iiot  greatly  mourn  if  tlic  species  died  out 
nviftly ;  although  cases  have  been  known 
!\-here  a  consulting  engineer  has  proved  a 
y-ery  convenient  scapegoat.  From  an- 
other angle,  however,  it  is  alleged  that  the 
listory  oif  the  electrical  industry  is  littered 
.vith  the  blunders  of  i'onsultini>-  engineers. 
.The  confusion  of  voltages  and  periodicities 
'  mder  which  evcrybodv  suffers,  from  the 
fnaker  to  the  user  of  electrical  appliances, 
j's  attributed  mainly  to  the  short-si<;hted- 
'less  and  cupidity  of  the  considting 
i  engineer. 

y.  All  this  abuse  goes  to  prove  that  the 
.'■onsulting  engineer  mnst  really  be  a  A'ery 
Useful  person.  Were  he  otherwise,  he 
j'vould  long  ago  have  ceased  to  exist.  And 
1  \'hateA-er  opinion  one  may  entertain  of  his 
jjenei"al  merits,  it  will  be  agreed  that  so 
(.ong  as  he  exists  and  functions  he  sliould 
i  )e  induced  to  act  up  to  the  highest 
[hrofessional  standard . 

{eCONDITIONINCt      the       C'lTNAEl)  LlNER 

"  Berexc;ahia."  (Tlie  ShlphuilJcr, 
I      June,  1922.) 

(jl  The  Clinard  r^uadruple  -  screw  liner 
;3erengaria  sailed  from  Southampton  on 
i  flay  20  for  Cherbourg  and  New  York  after 
[laving  been  for  nearly  six  months  in  the 
j'-yne  undergoing  a  complete  overhaul  and 
{  econditioning,  iiududing  the  installation 
|.f  oil-burning  aii'angemcuts,  at  the  Arm- 
Itrong  ]*^aval  Yard  of  Sii-  AY.  G.  Arm- 
^'trong,  Whitworth  &  Co.  Ltd. 

The  Berengaria  arrived  in  tlie  Tyne  on 
;|)(  toher  ^il,  1921,  and  left  again  on  April 
I  (),  1922.    Between  these  dates  the  work 
*f  making  the  coal  bunkers  suitable  for 
I  arrying  oil  fuel  and  installing  tbe  systems 
;  f  piping,  valves,  boiler  fronts,  burners, 
|tc.,  was  carried  out  in  an  expeditous 
juumer.    The  oil  fuel  is  carried  in  tanks 
inning  part  of  the  ship's  structure,  ex- 
, 'luling  over  a  length  of  about  'U)0  ft.  at 
afh  side  of  the  boiler  rooms,  and  occupy- 
/i;^  the  space  previously  utilised  as  coal 
unkers.    Tlie  structui'al  work  of  the  coal 
i  unkers  was  thoroughly  overhauled,  all 
'lie  existing  riveted  connections  being  re- 
'  iforoed  as  necessary  tO'  withstand  the 
I  dditional  pressures  produced  by  oil  fuel 
j'hen  carried  in  bulk.    About  1,000  tons 
if  structural  steel  and  other  material  were 
1  orked  into  the  ship  in  connection  with 
;'iese  alterations.    The  ash  ejectors,  hoists, 
)al  doors,  etc.,  were  removed  and  the 
•  'ructure  made  suitalile  for  the  new  con- 
ditions introduced  by  the  cdiange  of  fuel, 
j  Ifogether  there   is   capacity   for  6,200 
I  HIS  of  oil  fuel  in  82  tanks,   i.e.,  24 

1 


storage  and  eight  settling  tank.s.  This 
(luantity  of  oil  is  sufficient  for  one  trip 
across  the  Atlantic,  with  a  good  margin  in 
case  of  delay  through  bad  weather,  etc. 


(\viE  AviATiox  Axn  Safety.  (Fh'ijlit. 
June  15,  1!)22.) 

On  the  question  of  forced  landings,  a 
seaplane  would  be  no  worse  off  in  stormy 
weather  than  is  a  land  machine  in  a  fog. 
As  a  matter  of  fact,  the  sea  which  a  sea- 
plane will  negotitate  (and  by  seaplane  we 
mean  flying  boat  at  least  as  much  as  a 
twin-float  machine)  is  largely  a  matter  of 
size,  as,  in  the  case  of  ships.  What  is  a 
very  heavy  sea  to  a  dinghy  is  only  a 
ripple  to  a  steamer,  and  so  on.  For  use 
over  fairly  calm  stretches  of  water  a  fairly 
small  seaplane  would  be  perfectly  safe. 
For  use  ovei'  more  open  and  disturbed 
stretches  the  seaplanes  used  should  be 
larger,  but  there  is  no  difficulty  in  build- 
ing faiidy  large  seaplanes,  even  with  the 
knowledg'e  we  have  to-day.  In  this 
matter  of  size  the  seaplane  is  far  better 
off  than  is  the  land  machine.  Doubling 
or  trebling  the  size^  of  a  seaplane  does  not 
introduce  any  great  problems,  but  a 
similar  inciease  in  the  size  of  aeroplanes 
is  attended  with  various  difficulties.  For 
instance,  to  mention  but  one,  the  bearing- 
load  on  the  wheel  axles  and  the  bearing- 
area  of  the  wheels  themselves  on  the 
ground  are  matters  which  asstune  some 
importance  in  a  very  large  land  machine. 
An  excellent  instance  of  this  was  provided 
at  the  Flta  show  at  Amsterdam.  The 
aerodrome  was  newly  laid  down,  and  was, 
although  fairly  hard  on  the  surface,  de- 
cidedly soft  underneath.  The  small  light 
macdiines  had  no  difficulty  in  alighting 
and  getting  off',  but  the  large,  heavy  twin- 
eiifiined  machines  were  bogged  and  stood 
(u>  their  noiSes. 

Froaii  the  jioint  of  view  of  seaplanes 
as  a  national  necessity,  it  cannot  be 
doubted  for  a  moment  that  in  the  future 
great  numbers  of  seaplanes  will  be  le- 
quired  to  co-operate  with  the  na\';\'.  If  Ave 
are  to  gain  the  necessary  experience  in 
design  md  construction,  and  in  the  train- 
ing of  personnel,  purely  during  routine 
work  with  the  navy,  it  will  cost  enormous 
sums  of  money  if  it  is  to  be  done  on  a 
scale  commensurate  with  our  require- 
ments. On  the  other  hand,  if  we  choose 
to  develop  the  seaplane  along  commercial 
lines  (as  well,  of  course,  as  along  the 
his-hly  specialised  lines  which  the  navy 
will  certainly  demand),  there  is  every 
prospect  of  being-  able  to  do  this  at  a  very 
reasonable  outlay,  ow'ing  to  the  excellent 
Di-ospects  which  the  seaplane  offers  of 
beinn-  a  paying  proposition,  oi'  very 
nearly  so. 


Notes  on  the  Electeicai,  Equipmej^t  of 
European  Oar.s.  By  H.  H.  IT.  Ctoss. 
(The  Motor  Trader,  June  14.  1922.) 
Electricians  other  than  Continental  who 
wish  to  gain  information  as  to  what  is 
doing  in  the  car  lighting  and  starting  line 
on  the  Cointinent  are  met  on  every  hand 


with  consideiable  prejudice  and  opposi- 
tion from  manufacturers.  In  England 
most  firms  delight  in  showing  the  visitor 
all  that  they  have,  but  not  so  on  the  Con- 
tinent. Some  works  are  so  "  close  "  that 
the  only  way  to  get  in  is  to  disguise  one- 
self as  an  operative  and  be  swept  in  with 
the  crowd  returning  from  dejeuner. 
Through  the  benign  influence  of  The 
Motor  Trader  I  paid  visits  officially  in 
eveiy  f'^se  by  the  front  door,  and  Avith 
one  single  exception  was  treated  courte- 
ously, a  competent  technical  guide  being 
provided. 

In  general,  the  works  are  intensively 
ojjei'ate^l  and  of  an  efficiency  almost  Ger- 
manic. In  the  relatively  small  factory 
where  the  Alterua  lines  are  manufactured, 
the  view  from  the  balcony  down  on  to  the 
main  machine  shop  is  one  that  could 
scarcely  be  outdone  in  the  biggest  British 
concern  for  the  number  of  pulleys  per 
unit  of  shaft  lenyth.  The  excellence  of 
finish  in  jrractically  every  case  is  an  out- 
standing feature,  althoug'h  there  is  one 
widely-u-ed  French  set  that  is  much 
rougher  externally  than  many  of  ours. 
A  notable  feature  with  many  of  the 
French  and  other  Continental  sets  is  the 
provision  for  contact  adjustment  on  cut- 
outs, etc. 


REVIEWS. 


RAiiiWAY  Claims  Explained.  By  G. 
Fraas  and  M.  Baldwin :  John  Hey- 
wood  Ltd..  Tjondon  and  ^laindiester. 
;}s.  (Sd.  net. 

Yery  few  traders  have  a  comprehensive 
Icnowledge  of  railway  regulations  relating 
In  the  conveyance  of  goods.  Perhaps  there 
is  some  excuse  for  this  because  many 
(dianges  have  taken  place  during  the  last 
few  years,  but  it  is  very  necessary,  nevei- 
theless.  that  mercdiants  and  manufacturers 
should  possess  authentic  information. 
This  little  book  supplies  just  what  is 
essential,  and  w-ill  certainly  be  valuable 
to  railway  staff's  in  dealing  with  claims 
as  well  as  to  traders.  A  vei-y  important 
section  comprises  a  list  of  packing-  regula- 
tions. Another  chapter  explains  when 
railway  companies  are  and  are  not  liable 
for  loss,  damage,  or  delay  to  goods  in 
transit.     Altogether,  a  very  useful  book. 


Memor.vndum    ox    CrRREXCY,  Credits, 

Ex('IIAX(iES  AND  PrOPUCTIOX.  Stoll 

Offices  St.  Martin's  Lane,  London, 
W.C.2'. 

This  pamphlet,  by  Sir  Oswald  Stoll,  is 
well  worth  the  perusal  of  every  business 
man.  It  is  a  statement  of  the  case  for 
;he  re-establishment  of  the  gold  -^tandaid, 
and  it  is  something  more.  In  order  that 
production  may  be  ircieased  to  the 
colossal  scale  necessary  for  prospority,  it  is 
argued  that  credits  on  a  large  .scale  and  in 
sjncial  form  are  requii'ed,  such  credits 
taking  the  form  of  production  loans.  In- 
cluded is  a  draft  of  a  Production  Loans 
Bill, 
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Transport. 


ROAD. 


Commercial  Vehicle  Tyres. 

Cunsideiable  feeliug  is  stated  to  exist  in 
Britisli  fcmiuercial  veliicle  tyre  circles  as 
to  the  marketing  in  this  country  of 
German-made  solid  tyres.  There  is  no 
need  here  to  mention  the  jiarticular  make 
of  (jermaii  tyre  that  has  caused  the  most 
feeling.  Before  the  war  it  had  an  exetl- 
ieut  record  for  its  wearing  qualities,  and  is 
said  to  have  far  outdistanced  its  competi- 
tors in  the  mileages  given.  Whether  it  is 
as  good  to-day  as  it  was  is  quite  another 
matter.  The  point  is  that  very  alluring 
offers  are  being  nuide  to  user.s  to  fit  their 
vehicles  Avith  it  and  thus  displace  British- 
made  tyres,  which  are  to-day  of  a  very 
excellent  quality.  Now,  it  is  obvious  that 
with  the  country's  jjresent  policy  of  free 
im|)orts,  so  far  as  tyres  are  concerned,  the 
British  uuikers  are  xip  against  very  serious 
and,  in  the  writer's  opinion,  very  unfair 
competition  from  a  country  like  Germany, 
with  its  depreciated  currency  and  low 
taxation — generally  believed  to  he  a 
deliberate  economic  policy  to  stimulate  tlie 
export  trade.  It  is  bad  enough  to  have 
huge  ([uantities  of  tyres  being-  dumped 
into  this  country  from  the  United  States, 
but  the  German  effort  requires  closer 
attention. 

It  may  be  aigued  that  all  this  makes  tor 
cheajjer  motor  transport,  and  i)erhaps  that 
is  true  if  we  consider  only  the  co.st  of 
running  commercial  motors.  But  if 
owners  take  the  wider  outlook,  as  all  ought 
to  do,  then  they  will  have  to  decide  that 
it  is  wrong  that  British  tvre  manufacturers 
should  be  crippled  and  their  workmen 
thrown  out  of  emidoyment  by  these 
unfettered  imports.  No  country  but  this 
allows  so  imi)ortant  an  indu'-try  as  that  of 
Ihe  British  tyre  industrv  i(f  stand  unshel- 
tered, and  no  one  can  find  an  ade(|uate 
explanation  why  it  is  sd.  Textile  firms 
who  own  commercial  motors  should  give 
this  aspect  of  motor  transport  their  care- 
ful and  sympathetic  consideration. 

Mobility  the  Prime  Factor. 

Motor  liaulage  will  flourish  because, 
under  modern  conditions,  and  within  a 
certain  but  as  yet  indeterminate  radius, 
it  can  give  facilities  to  industry  beyond 
tile  power  ' of  the  railways  tO'  otter.  The 
factor  of  moibility  has  coine  in  of  'late  years 
and  has  proved  invaluable.  It  is  a  factor 
not  yet  fully  exploited,  so  we  may  look  to 
tlie  further  development  of  road  transport, 
and  of  all  related  factors-  that  go  to  make 
motor  transport  nu)re  efficient. 

That  development  will  be  along  the  line 
of  increasing  mobility,  not  of  greater 
weight-carrying  capacity,  is  the  opinion 
of  a  correispondeiit  of  the  Manchester 
Guardian  Commercinl.  In  the  early 
days  oif  meiclranical  road  transport  we 
regurded  it  as  motor  traction ;  the  veiw 
term  suggests  weight,  and  as  a  weight- 
carrier  we  tried  to  develop  the  road  vHiiclc 
That  was  not  its  line  of  progress,  and  in 
that  directicm  we  have  made  little  advance 
during  the  past  twenty  years.    Bui  in  the 


matter  ol  mobilitiv  we  ha  ve  done  a.niazingly 
well,  and  shall  continue  to  do  so  if  only 
we  recognise  that  this  is  the  prime  factor 
in  regard  to  the  efficiency  of  the  motor 
vehicle. 

The  trend  of  industrial  and  lransp(;rt 
conditions  indicates  the  co-operation  and 
not  the  competition  of  the  road  and  rail 
sy.stems.  There  is  competition  to-day, 
competition  that  will  for  a  while  increase 
as  industry  supplies  the  material  for  it, 
until  the  two  systems,  for  the  first  time 
coming  into  active  contact,  determine 
their  respective  economic  spheres.  Both 
will  have  to  underg'o  modification  and 
some  modernisation.  Oiit  of  it,  if 
prophecy  dare  be  made,  will  come  a  fully 
co-ordinated  system  of  transport,  with 
the  railway  taking-  bulk  and  weight  over 
its  special  track,  and  the  motor  vehicle 
feeding  individual  loads  into  the  depots, 
and  distributing  from  the  depots  the  bulk 
loads  as  they  are  split  up. 

There  will  be  another  sjihere,  that  of 
motor  liaulaig-e  over'  a.  I'elatively  siriall  aieai, 
say,  a  radius  O'f  some  oO  to  70'  miles,  in 
wliich  the  demand  for  rapid  economic 
transport  can  only  be  met  by  that  factor  of 
mobility — which  means  the  motor  vehicle. 


AIR. 


Civil  and  Commercial  Aviation. 

Capt.  Guest,  at  the  recent  Independent, 
Force  (R.A.F.)  dinner  recently  held  in 
JiOndon,  outlined  the  relation  of  the 
Government  and  Royal  Air  Force  to  civil 
aviation. 

The  first  responsibility  of  the  Govern- 
ment, he  said,  was  to  safeguard  the  public 
from  avoidable  risks,  and  render  the  maxi- 
mum of  assistance  with  the  minimum  of 
interference.  What  are  the  deductions 
that  (tan  be  drawn  from  these  considera- 
tions? asked  Captain  Guest.  I  think  that 
even  if  they  are  a  little  depressing  they 
had  better  be  bravely  stated  :  — 

(1)  The  rapidity  and  perfection  of  rail 
transport  in  our  small  island  makes  this 
country  the  most  unlikely  of  any  in 
Europe  for  civil  aviation  to  succeed  as  a 
commercial  enterprise. 

(2)  Oui-  fitful  (dimate  is  still  furthei- 
handicap.  The  British  Fmpire,  however, 
is  not  confined  to  the  British  Isles,  and  we 
have  within  our  iioundaries  and 
Dominions  more  wide  stretches  of  <ciii- 
tory  unbridgeable  except  by  air  than  any 
other  nation  in  the  world.  I  am  satisfied 
that  civil  aviation  can  'be  made  a  commer- 
cial success  and  Imperial  asset  fcy  the 
development  of  these  furthei'  routes. 

With  regard  to  commercial  aviation. 
Sir  Keith  Smith,  who  is  at  present  in  Mel- 
bourne, states  that  he  intends  to  see  Mr. 
Hughes  on  behalf  of  the  Vickers  and  Shell 
Compinies  in  connection  with  Australia's 
])ai licipalion  in  the  new  airshii>  schrme, 
linking  Great  Britain,  Egypt,  India  and 
Australia,  to  take  over  existing  airships, 
ea(di  accommodating  85  passengers  and  14 
tons  of  mails,  etc.    The  single  fare  would 


be  iT')()  and  jiostage  Td.  per  ounce,  wlii 
the  voyage  Avould  take  12  days.  Ii 
anticipated  that  Mr.  Hughes  will  suppo 
the  scheme. 

New  British  Air  Service. 

It  is  announced  that  the  Air  Minist 
lias  approved  a  scheme  for  fhe  establisl 
nient  of  air  services  between  Southani]>t( 
and    the   French   ports — Cherbourg  aii 
Havre. 

A  new  company — probably  with  tl 
title  of  the  British  Marine  Air  Navigati( 
Co.  Ltd. — is  being  formed  to  operate  the 
nc'W  services,  and  in  addition  to  the  jn 
moting  company  certain  shipping  cml 
jianies  will  be  financially  interested  in  t: 
scheme. 

These  services  mark  an  important  si  a 
in     the     development    of  comnierci 
aA-iatioui,  as  the  company  will  use  for  !■ 
fiist  time  marine  aircraft  designed  a 
built  by  the  Supermarine  Aviation  Won 
Ltd.      The  existing  British  services 
land  tvpes  of  aircraft  only.    The  need  !■ 
establishing  services  using  tiiis  typt 
aircraft  was  emphasised  in  1919  in 
lepoit  of  the  Advisory  Committee  on  (  i  [ 
Aviation. 

The  main  object  of  the  .^dieme  is  p 
shorten  the  cross-Atlantic  journey  i 
picking  up  passengers  from  Cherboui  J 
conveying  them  rapidly  by  air  I 
Southampton,  and  hence  onwards  1 
London  by  train.  In  addition,  the  cc  1 
pany  intend  to  operate  a  Soutliamptn  1 
Havre  service  in  order  to  speed  up  tra'  J 
on  the  cross-Channel  section  betwetf 
London  and  Paris  for  passengers  proceM 
ing  by  this  route.  I 


Japanese  Railway  Electrification  1'lan 
DED. — The  Gnveriimeiit  Railways  of  Japan 
decided  upon  a  plan  for  electrifying  the  TokHI 
Odawara  and  the  Tokyo-Yohosuka  lines.  The  plBi 
are  not  given  in  ,fletail,  but  it  is  understood  tA^ 
part  of  the  equipment  required  for  the  work  willBj 
made  in  Japan  and  part  will  be  ordered 
abroad.  If  the  work  is  done  as  iu)\v  planned  elecj 
trains  will  be  operating  on  the  lines  within  abl 
a  yea)'.  I 

Practical  Experience  for  Students. — 'j 
White  Star  Line  are  again  arranging  to  pro^j 
engineering  students  of  the  Liverpool  Univeid 
with  practical  experience  during  vacation.  j 
scheme,  which  has  been  drawn  up  liy  Mr.  A.l 
Willett-Bruce,  superintendent  of  the  White  ^ 
Line,  provides  that  the  students  shall  sail  abol 
White  Star  Line  vessels.  Each  student  will  fail! 
a  supplementary  engineer,  and  those  holding  il 
dents'  membership  of  the  Liverpool  Engineer! 
Society  will,  in  all  cases,  be  given  the  prefereil 
The  scheme  provides  that  one  sliulent  shall  jfl 
cacli  iif  the  liners  sailing  from  Liverpool  betWB 
July  1  and  October  0.  The  students  will  ei« 
take  watch  with  the  other  engineers,  or  their  dul 
be  arranged  to  give  them  e.xperience  of  dealini:  ^ 
certain  auxiliaries,  and  also  in  the  running! 
engines  and  boilers.  They  will  learn  the  yanil 
duties  which  engineers  have  to  perform  in  M 
engine  and  boiler  rooms,  and  will  also  take  V'^'lH 
tnc  overiiaul  of  deck  machinery,  tlitherto,  niosM 
the  students  during  their  vacation  have  gone  ■ 
engine  works  on  shore,  but  the  departuro  madeB 
the  White  Star  Line  last  season  proved  of  i"^^ 
able  value  in  that  it  gave  the  student  knowlej 
iHid  exjJerience  which  could  never  be  gamed  ui  H 
engine  v?orks  on  shore.  j 
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\    SHIPPING^  NEWS. 

nited  States  Shipping. 

*  "Marking  time"  about  describes  the 
j  tuation  in  the  American  shipping  trade. 
Vuother  step  toward  resorution  of  pi'e-war 
onditions  has  been  obseixed  in  recent  re- 
orts  that  certain  lines  are  acceplijig*  con- 
iouments  of  fieight  with  the  piovisioii 
lilt  charges  may  be  ('(dlected  at  destina- 
lon.    It  is  learned  that  cargoes  to  Japan 
,nd  other  points  in  the  lar  East  have 
'  een  accepted  on  this  basis  with  the  pro- 
i-ion,  of  course,  that  the  value  of  the 
,t  i('handise  was  sufficient  to  warrant  the 
i<k. 

A  very  strong  hint  has  been  thrown  out 
f  \  high  adminisliative  cii-cles,  according 
1  a  special  to  the  .Vc^r  )'ni-/:  Tiiiic!<^  lliat 
:  (.'onijress  did  not  pass  the  pending  Mer- 
hant  Mai  inc  Subsidy  Bill  at  the  ])resen1 
•ssicii,  1  esp(}iisib:ility  foi'  the  Govei  nnieni 
wiiership    and    opcralion    of  mercliaiit 
f^ssels   might  have  lo   be  liaiisterred  to 
ftingress.    The  plain  statement  was  thai 
!  tie  enactment  of  the  subsid}'  measure  was 
absolutely  necessaiy^  to  enable  the  (jovei  ii- 
I'lent  to  retire  from  a  losings  venture. 
As  a  means  of  easing  tlie  hard  road  the 
leasure  is  destined  to  travel,  the  provi- 
ion  that  50  per  cent  of  the  immigrants 
oniing  to'  the  United  States  be  j-equiied 

0  take  passage  in  American  ships  is  to  be 
!  liminated  from  the  Bill  and  incor])oral<'d 
1 1  a  separate  measure.    It  is  reported  that 

'resident  Harding  regards  this  piovision 
s  the  most  valuable  indirect  aid  wliich 

1  an  be  given  by  the  legislature. 

I  roposed  Shipping  Company  Fusion. 
i  At  a  meeting  in  Dublin  of  the  directors 
•^nd  shareholders  of  the  Dublin  and  Lan- 
Ushire  Shipping  Co.,  formed  to  carry  on 
j^attle    shii>ments    between    Dublin  and 
,'reston,  it  was  decided  to  postpone  for  a 
ortnight  a  proposal  for  fusion  with  the 
fritish    &    Irish    S'teampacket  trading 
"ith  Dublin  and  Livernool    and  Birkeii- 
[  ead. 

According  to  the  .limi  iinl  of  Coin  niercc, 
•liis  was  the  first  statutory  meeting  of  the 
'irectors,  and  the  report  submitted  to  the 
i  bareholders  stated  that  the  Dublin  & 
J/ancashire  Co.  was  started  about  12 
i  ionths  ago,  the  primary  object  being  to 
brry  livestock  between  Dnblin  and  Eng- 
fmd. 

I«  Under  a  provisional  agreement  it  was 
roposed  to  transfer  the  business  to  the 
iritish  &  Irish  Steampacket  Co.  in  con- 
Ideration  of  cash  and  shares. 
J  The  capital  of  tlie  Dublin  &  Eancashire 
0.  was  £50,0(11)  in  £1  oidinary  sliares,  of 
■hich  £:]0,1()0  was  issued.  Principally 
N  members  of  the  Irish  cattle  trade,  Avho 
I'ave  a  large  interest  in  shipments  of  stock 
I  1  Birkenhead  and  Preston, 
j  The  report  stated  that  the  difiiculties 
[mcounteied  in  starting  a  new  service 
I  ere  very  considerable,  but  it  was  now 
;  orking  snujothly,  and  their  steamer 
llrussels.  which  was  nut  on  the  cattle  and 
I  eneral  cargo  trade  from  Dublin  to 
f'reston,  and  later  to  Birkenhead,  Avas 
i/aving  good  cargoes  on  eacdi  trip.  The 
'  rofits  for  the  vear  were  £3,5;{8,  and  a 
lividend  at  the  rate  of  5  per  cent  to 
i'ehruary  28  was  proposed.  Theie  has 
I  een  a  large  expenditure  on  the  purtdiase 
If  the  steamer  Brussels  (which  was 
I'aptain  Frvatt's  ship)  and  its  remodelling 
ill  suit  it  for  the  carrying  of  cattle.  A 
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heavy  outlay  was  also  incurred  in  the  c(jn- 
S'truction  of  stockyards  at  Dublin  Custom 
House,  and  providing  (|uayside  and  shed 
accommodatioji . 

lor  some  time  difficulty  was  experi- 
enced at  Dublin  poit  in  obtaining  suitable 
deep  water  berthage  foi'  the  steamer. 

The  report  having  been  discussed  at 
length,  togethei-  with  the  proposed  tenns 
of  anmlgamation,  it  was  decided  to  take 
no  action  for  a  foitnight,  when  anothei' 
meeting  would  be  held.  The  directors, 
who  are  all  ijrominent  in  the  Dublin  and 
Birkenhead  cattle  trade,  are  Messrs. 
Edward  Kenm^dy,  Richard  Higson 
(managing  director),  Micdiael  (J'uddy, 
Harold  S,  Browji,  Alfred  E.  Marsh, 
liieonard  K.  Storey,  and  John  P.  Cuffe. 


INSURANCE. 


Fixed  Price  Insurance  for  Motor  Cars. 

^lotoi-  vehiile  iiisuiaiicc  i>  one  of  liie 
most  inteiesting  fomis  of  insurance  of  the 
present  day,  but  there  is  a  great  deal  of 
confusion  among  owners.  Motor  insur- 
ance is  not  very  profitable,  and  it  will  be 
remembered  that  quite  recently  the  offices 
had  to  increase  their  jates  for  motor  cycle 
insurance.  The  motor  cycle  is  more  oi 
less  an  tmstable  mount,  and  the  percent- 
age of  accidents  is  relatively  high.  7'Ac 
.\fi)lor  7  rdilri  published  an  exctdlciit 
articde  ieccn(l\-  on  "  Fixed  Price  Insur- 
ance,"" in  which  the  wiiter  states  that  the 
justification  for  rate  increases  is  to  be 
found  very  readily  by  any  student  of  an 
insurance  coiniKUiy"s  balance  sheets;  and 
as  insurance  is  a  purely  trading  affair, 
these  rate  increases  to  ensure  soundness  or 
security  by  offices  with  reputations  to  be 
nuiintained  became  regrettably  necessary. 

In  view  of  this,  and  the  experience  of 
companies  doing  any  volume  of  motor 
iiisuraiicei  business,  how  coines  it  that  wc 
still  have  responsible  people  in  the  motor 
t]-ade  handling  agencies  of  insui'ance  or- 
ganisation who,  despite  unfavourable  ex- 
perience generally,  cut  tariff  rates y  There 
is  involved  in  this  matter,  and  we  are  sure 
the  dealer  has  but  to  see  it  to  appreciate 
ii,  the  jninciide  so  essential,  and  (|uite 
lightly  essential,  to  the  motor  trader,  of  a 
fixed  price. 

It  is  to  the  interest  of  everybody  con- 
cerned, insurance  company,  agent,  and  in- 
sured, that  the  insurance  should  be  main- 
tained on  a  basis  of  dealing  Avhich  will 
permit  of  claims  being  promptly,  equit- 
ably, and  even  generously  met.  that  a  fair 
return  should  be  accuring  to  the  insurance 
company  foi'  risk  involved,  that  the  deal?)- 
should  liave  a  fair  commission  for  the 
introduction  of  and  control  of  the  busi- 
ness, and  that  the  policy  holder — who, 
wliilst  we  |iu1  him  last  in  this  connection, 
\('1  in  leality  should,  and  does,  come  first — 
should  always  be  in  the  position  of  know- 
ing that  a  premium  paid  is  a  responsibility 
fully  and  completely  transferred. 

Insurance  is  a  protection  against 
hazards,  known  and  unknown,  and  in  pay- 
ing a  premiuni  one  should  not  be  accej)t- 
ing,  even  in  the  smallest  possible  degree, 
the  hazard  of  still  having  to  pay  any 
claiin>  arising  oiieself.  The  only  method 
whei-eby  this  ■■onditioii  iiiay  Iw  conipleitely 
and  definitely  established  is  that  th'^ 
a<^ent. — and  the  responsibility  in  insurance 
is  so  largely  his — shall  see  that  his  lepre- 
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sentation  of  iiiy  cpmpany  or  companies 
should  be  confined  to  those  oiganisations 
only  which  conduct  their  business  on  .i 
basis  which  accords  with  the  oi-dinary 
dictates  of  comnieicial  prudence. 


THE  LAW  COURTS. 


Durham  Engineer's  Bankruptcy. 

Tlnjmas  \\'ils(m  Coates,  engineer,  of 
Wolsingham,  appeared  at  Durham  Bank- 
ruptcy Court  on  Wednesday  for  his  first 
public  examination.  His  statement  of 
affairs  showed  a  sui-plus  of  £l,'-ilV),  and 
he  was  declared  solvent.  Asked  bv  the 
Official  Receiver  (Mr.  W.  A.  Ellis) 
whether  his  failure  was  due  to  losses  in- 
curred in  Admiralty  contracts,  debtor 
replied  that  he  did  not  know  he  had 
failed.  The  reason  for  his  present  posi- 
tion was  the  piessure  put  upon  him  by 
ihe  Commercial  Bank  of  Scotland.  For 
five  years  he  had  carried  on  business  in 
Edinburgh  as  an  engineer  as  the  Edina 
Engineering  Go.  He  removed  to  Wolsing- 
ham five  years  ago,  and  when  he  left  he 
was  in  debt  to  the  Commercial  Bank.  In 
1921  he  disposed  of  his  business  to  a  pri- 
vate comi)any.  He  received  8,000  fully 
paid  £1  shares  and  acted  as  managing 
director.  Certain  shares  he  held  he 
valued  at  nothing,  although  a  month  ago 
they  were  worth  £4,000.  The  fact  was 
ihe  wliole  show  was  in  ruins,  and  that 
day  an  am  tioneer  was  selling  it.  A  sum 
of  £1,200  was  paid  to  his  brother  for  the 
rights  of  a  patent  disc  grinding  machine. 
The  invention  had  not  been  of  very  much 
value  so  far.  It  was  a  bona  fide  transac- 
tion, he  maintained,  and  he  would  have 
paid  the  money  to  anyone  else.  Debtor 
denied  that  he  had  been  personally 
extravagant.  He  admitted  that  he  had 
come  out  as  a  candidate  for  the  county 
council,  and  that  he  liked  a  bit  of  shoot- 
ing, but  that  he  had  tried  lo  live  the  life  of 
a  country  sriuiie  without  having  the  means 
to  do  so  he  denied. 

Questioned  as  to  his  basis  for  moials  in 
business,  debtor  answered  that  his  experi- 
nue  wa*  there  were  no  morals  in  business. 

His  examination  was  adjourned  for  a 
month. 


TRADE  PUBLICATIONS. 


MiEAsnRiNG  Ix.sTRUMEA'Ts. — A  handy 
catalogue  of  electrical  measuring  instru- 
ments is  to  hand  from  the  G.E.C.  This  is 
an  abridged  edition  of  Section  M  of  their 
complete  catalogue,  and  covers  switidi- 
bo;ird  ammeieis  and  voltmeters  of  both 
round  and  sector  patterns,  pedestal  type, 
instruments  and  portable  instruments. 
"  Salford  "  testing  sets,  meg-gers,  etc., 
the  prices  of  which  have  been  revised  to 
])resent-day  level.  Copies  of  this  useful 
publication  can  be  obtained  on  application 
to  Magnet  House,  King-sway. 

ArTOM.\Tic  Tei.ephoxes. — An  attractive 
souvenir  of  the  cpening  of  the  Autumatin 
Telephone  Ex<diange,  which  is  linked  up 
with  the  public  service  for  the  Liverpool 
Coiirie)',  has  been  sent  to  us  by  the  Pelay 
Automatic  Teiephone  Co.  Ltd..  Marconi 
House,  Strand.  London,  W.C'.2.  The 
speech  of  Sir  Wm.  Noble  on  the  occasion 
is  included. 
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OPERATING  PROBLEMS  OF  THE 
AMERICAN  SHIPOWNER.* 

Never  befoie  iu  inaiitiine  history  luive 
operators  had  to  wrestle  with  the  pioblem>i 
of  so  great  a  sudcleaily  created  merchant 
marine.  In  other  nations  the  growth  of 
shipping  has  been  gradxial.  In  America 
the  gross  register  tonnage  Avent  np  fioni 
8,871,000  in  1917  to  18, 282,000  in  1921. 
All  of  the  amount  of  this  increase  was  in 
ships  designed  for  international  com- 
merce. 

Not  only  has  our  tonnage  thus  rapidly 
multiplied,  ibut  American  owners  and 
operators  have  been  compelled  to  face,  in 
most  cases  with  little  experience,  the  exi- 
gencies of  strange  new  trade  with  the  ports 
of  distant  foieign  countries. 

A  considerable  proportion  of  one-half  of 
the  steel  tonnage  of  the  Shipping  Boaid 
which  is  characterised  as  good  tonnage 
contains  many  ships  fit  for  what  may  be 
described  as  the  berth  service  to  distant 
foreign  ports,  like  the  7,800'-deadweight 
ton  Hog  Island  ships,  the  8,800-ton 
freighters  and  the  larger  .shelter-deck  and 
other  steameis  whose  capacity  in  a  ^ew 
cases  runs  up  to  a  maximum  of  12,000 
tons. 

First  of  the  problems  of  American  <hip 
operators  in  this  connection  is  the  hard, 
undeniable  fact  that  they  have  to  pay  more 
money  for  the  wages  and  subsistence  of 
their  crewi?  thaji  do  their  European  or 
Japanese  competitors.  Let  us  assume  that 
the  Shipping  Board  will  carry  out  its  ])ro- 
mised  policy  of  making  the  good  steamers 
of  the  Government-owned  fleet  available 
to  purchaseis  at  world  market  prices. 
There  is  still  the  handicap  of  higher  cost 
crews.  American  shipboaid  wages  have 
historically  been  from  30  to  40  per  cent 
above  British  shipboard  wages,  and  it  is 
estimated  at  the  present  time  that  British 
Avages  are  about  15  per  cent  above  Scan- 
dinavian. Though  we  have  in  our  ships 
many  of  the  best  officers  in  the  woild,  our 
officers  as  a  whole,  and  on  the  average, 
fall  short  of  the  experience  of  their 
European  competitois.  This  is  even  more 
signally  true  of  our  crews. 

During  and  aftei-  the  war  an  unusually 
lai'ge  number  of  men  were  carried  in  our 
ships,  because  of  the  Shipping  Board's 
manning  policy  in  its  endeavour  to  train 
the  inexperienced  recruits  who  came  into 
the  service  of  the  merchant  marine  during 
the  war.  In  recent  years,  however,  with 
the  inevitable  reduction  to  a  normal  basis, 
leaders  of  seagoing  unions  have  en- 
deavoured to  make  it  appear  that  our 
vessels  carry  a  less  number  in  crew  than 
foreign  vessels. 

While  it  is  acknowledged  that  most 
British  ocean  ships  in  the  foreign  trade 
cari-y  as  many  licensed  deck  officers  as 
American  ships,  and  frequently  as  many 
engineers,  the  character  of  the  British 
legislation  is  such  that  they  may  reduce 
the  number  at  any  time,  and  are  not  sub- 
ject to  the  penalties  for  failure  to  carry 
the  full  quota,  as  happens  in  the  case  of 
American  ships. 

If  American  ships  were  everywhere  in 
the  majority  in  overseas  trades,  the  wage 
difference  might  not  be  so  heavy  a  handi- 
cap as  it  is  at  present.  It  is  the  foieign 

*  Paper  read  by  Mr.  Eugene  E.  O'Doniiell  before 
tli(*  Socioty  of'  Naval  Areliitccts  mikI  ^larine 
Engineers,  America. 


ships  that  are  far  more  numerous,  and 
their  managers  and  operators  are  en- 
trenched in  position  as  ours  are  not.  In 
ordei-  to  develop  oui-  own  merchant  marine 
we  must  take  a  part  of  their  present  trade 
away  from  oui-  enteiprising  foreign  coni- 
jjetitors. 

Theie  is  only  one  way  in  which  the 
result,  which  we  all  seek,  can  1)e  accom- 
plished, and  that  is  by  national  assislance 
such  as  has  been  reconimentlcd  In  Con- 
gress by  the  American  Steamship  Owners' 
Association  and  the  Ignited  States  Ship 
Operators'  Association  in  the  representa- 
tions which  they  have  recently  made  to 
the  Cbngress  of  the  United  States. 

As  to  the  engineer  oihceis,  it  is  a  matter 
of  regret  that  our  inspection  requirements 
do  not  make  it  nblij^atory  that  licensed 
engineers  have  an  adequate  shop  training. 
It  is  more  and  more  manifest  that  this  is 
needed  to  reduce  repair  bills  and  main- 
tain engine  and  boiler  efhciency. 

As  to  the  firemen  in  coal-burning 
steamers,  we  have  a  present  good  supply, 
but  relatively  few  of  them  are  American 
citizens.  The  present  shipping-  subsidy 
bill  will  certainly  contain  a  stiff  ret^uire- 
ment  of  citizenship  for  the  unlicensed 
members  of  the  crew,  at  least  in  the  deck 
and  engine  departments,  and  it  is  a  cj[ues- 
tion  how  such  a  lequirement  can  be  met  in 
coal-burnino  firerooms.  On  oil-burning 
steamers  a  large  force  of  citizen  firemen, 
most  of  them  young'  men,  is  developing. 

Oiie  of  O'Ur  greate.st  pieisemt  deficiencies 
is  in  masters  of  the  recniisite  Ibusiness 
training-  and  experience  for  the  overseas 
trade.  Many  excellent  captains,  good 
navigators,  seamen  and  executiA^es,  have 
pa.ssed  most  of  their  careers  in  the  coast- 
wise or  near-by  trade,  and  are  having  their 
first  experiences  with  the  purely  business 
problems  that  present  themselves  in  the 
distant  ports  oi  foreign  commerce.  It  is 
desirable  also  that  the  chief  mates  of  our 
foreign-going  steamers,  some  of  w-hom  will 
soon  succeed  to  command,  should  acquire 
as  soon  as  possible  a  knowledge  of  business 
as  it  is  conducted  overseas. 


CORRESPONDENCE. 

"AMALGAMATION  FAILURE." 

To  the  Editor  of  Engineering  World. 

Sir, — My  attention  has  been  called  to  a  note  in 
your  issue  of  June  17 — World  of  Labour — under 
the  heading  "Amalgamation  Failure,"  in  which  it 
is  stated  that  the  scheme  for  amalgamation  between 
the  National  Union  of  General  Workers,  tlie  Muni- 
cipal Emplo.yees'  Association,  the  National  Amalga- 
mated Union  of  Labour  and  the  Workers'  Union 
has  broken  down,  and  that  this  has  been  caused 
through  the  Municipal  Employees'  Association 
having  withdrawn  from  the  negotiations,  and  that 
some  dissension  seems  to  have  crept  in  between  the 
tliree  remaining  unions.  Will  you  permit  me  to 
correct  this  statement  ? 

The  position  is  this  :  There  has  been  a  federation 
at  work  for  three  years  in  which  the  Municipal 
Employees'  Association,  the  National  Amalgamated 
Union  of  Laboin-  and  the  Workers'  Union  were 
parties,  the  nlijccl  all  the  time  being  amalgamation. 
Some  little  tmu'  :ifter  the  inception  of  the  federa- 
tion the  Natiiiii.il  1  nit)n  of  Cleueral  Workers  were 
invited  to  tnl.r  in  the  negotiations  for  com- 

plete amalgaiiKilinii.  to  which  the,y  agreed,  and  tlie 
negotiations  were  eanied  on  for  2g  years  with 
perfect  unanimity.  The  sub-committee  appointed, 
representative  of  the  four  unions,  drew  up  a  scheme 
for  amalgamation,  which  was  unanimousl,y  agreed 
to  by  the  representatives  of  Die  four  unions,  after- 
wards submitted  to  a  '  ,joint  conference  of  the 
executives  of  the  four  unions.  Instructions  wore 
given  to  the  sub-committee  to  get  the  sclieme 
))rinted,  which  was  done,  and  in  January  of  lliis 
,\car  the  only  hitch  in  the  biisiiu'ss  began,  wlien  the 


Workers'  Union  representatives  suggested  a  com- 
plete scrapping  of  the  scheme  as  originally  agreed 
upon.  The  amendments  submitted  by  the  Workers' 
Union  were  referred  to  the  executive  committee? 
of  the  other  three  uiiiinis,  who  decided  that  tliey 
could  not  agree  to  accept  the  amendments  sub- 
mitted by  the  Workers'  Union.  A  conference  ol 
the  four  unions  took  place  in  March,  when  the 
Workers'  Union  still  adhered  to  the  amendmenti- 
they  liad  previously  sul)mitted.  It  was  tlien 
deeiih'il  l,y  llie  iiiiaiiimous  votes  of  the  Municijia] 
lMii|ilii\ les'  .Vssoi'iation.  the  National  Amalgamated 
Union  of  Labour,  and  the  National  Union  ol 
fieneral  Workers  to  proceed  with  the  question  <A 
amalgamation  of  these  three  unions.  The  troubk 
in  the  engineering  dispute  is  responsible  for  tlit 
holding  u]j  of  the  negotiations,  but  it  is  expected 
din  ing  till  next  week  or  two  that  negotiations  wil! 
lie  continued  by  these  three  unions  for  complett 
amalgamation. 

The  only  meaning  that  can  be  given  for  tlu 
withdrawal,  as  stated  in  the  article,  was  that  m\ 
own  executive  committee  came  to  the  conclusiu'i 
that  if  the  Workers'  Union  were  against  completf 
amalgamation  no  good  purpose  could  be  served  li\ 
(imtinuiiig  the  federation  that  then  existed,  aiii 
they  gave  notice  to  wind  up  the  National  Amalga 
mated  Workers'  Union  Federation  as  and  fn.n 
March  31,  1922.  This  position  was  forced  upoi 
them  by  the  position  created  by  the  Workei'S 
Union  in  the  amendments  refeired  to  above. 

Nil  liitcli  has  taken  place  between  the  other  threi 
unions  on  the  question  of  amalgamation,  and  thert 
is  a  very  clear  hope  that  within  the  next  few 
months  terms  for  complete  amalgamation  will  bt 
arranged  between  the  ^IMunicipal  Employees 
Association,  the  National  Amalgamated  Union  o 
Labour  and  the  National  Union  of  Genera 
Workers. — Yours  faithfully,      P.  J.  Tevenan, 

General  Secretary. 

Municipal  Employees'  Association, 
June  20,  1922.~ 


IS  TRADE  UNIONISM  PLAYED  OUT? 

(Continued  from  page  25.) 

almost  without  parallel  since  the  14th  ceu 
tury,  and  the  strike  weapon  was  thouglit 
lessly  and  foolishly  used  on  scores  o 
occasions.  The  fact  is  becoming  impressec 
upon  the  workers  that  the  strike  .should  b( 
resorted  to  only  in  the  last  extremity.  Thi 
attitude  of  the  unions  towards  arbitratioi 
stands  in  need  of  revision.  It  has  toi 
frequently  been  concluded  that  arbitratioi 
is  necessarily  to  their  detriment.  Hostilit; 
to  payment  by  results  and  scientifi« 
administration  must  give  place  to  ai 
effort  to  assimilate  the  best  features  o 
such  systems.  The  dogma  that  the  inteivs 
of  employers  and  employed  are  irrevo 
cably  and  diametrically  opposed  must  b' 
succeeded  realisation  that  on  man;' 
matteis  the  interests  of  both  can  be  servec 
by  closer  relationship.  The  future  o 
trade  union  external  policy  depend 
almost  as  much  on  the  attitude  o 
emplovers'  organistitions  as  it  does  on  lh' 
tinde  union  leaders  tlicmselves.  If,  a 
has  lieen  evidenced  during  the  past  fc\ 
months,  the  emi>loyers  prefer  to  rely  U])oi 
foica,  tliey  camiot  expect  the  tiad 
unions  to  clo  other  than  to  organise  on  i 
similar  piinciple.  As  we  have  eni]di;i 
sised  from  time  to  time  in  the  columns 
"  force  begets  force."  If  the  emplo.vi 
relentlessly  pursue  the  ])olicy  which  h;i 
characterised  them  in  of  the  dispute 

ill  recent  months,  thcv  will  generate  ; 
bittciiiess  ami  hostilit\'  which  will  not  \y 
conducive  to  the  good  of  industry.  Tln'i' 
is  no  danger  of  trade  unionism  ])as>>in; 
awa,\  .  It  will  survive  this  time  of  tria 
as  it  lias  suivived  worse  trials  in  tlie  past 
Trade  auionism  ^^iU  suivive  so  long  a 
the  economic  organisation  of  industi; 
makes  it  necessar.v  for  the  workers  to  liav 
proiettive  organisjttion^.  'Ilieie  is  no  >-igi 
lhal  such  necosit.X'  has  j)asst'd. 
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ILECTRIC  JUf^CTION  BOXES. 

177,610. — South  Wales  Electrical  Power  Dis- 
•RIBUTION  Co.,  Royal  Cliambers,  Queen  Street, 
Cardiff,  and  A.  Wisdom.  Tonteg,  Llaiiwit,  Vardre, 
ilamorgan. — December  31,  1020. — A  dividing-lxix 
or  multicore  cables  comprises  a  pair  of  tubular 
■letallic  sections  c,  adapted  to  be  hermetically 
9aled  by  means  of  soldered  joints,  the  outer  end 
.f  one  being  adapted  to  be  soldered  to-  the  multi- 
;ore  cable  slieathing  h  and  the  outer  end  of  the 


jther  having  as  many  tubes  d  as  tiiere  are  cable 
Di'es  and  an  extra  tube  /  provided  with  a  plug  ;/ 
3r  filling  in  insulating  material.    Tlie  two  sections 
,      are  adapted  to  be  soldered  together  after  the 
!  )ints  have  been  made  and  the  lower  section  has 
i  eeii  soldered  to  the  cable.    The  box  is  th&n  filled 
!  ith  insulating  material   and    the    issuing  lead- 
f'jvered  single  cores  a'  soldered  to  their  tubes  d  at 
the  plug  (J  being  finally  soldered  into  the  end  of 
be  filling-pipe  /. 

NGINE  GOVERNORS. 

,  177,664.— J.  0.  BoviNG,  46,  Kingsway,  London.— 
j  ebruary  15,  1921. — The  control  gear  of  a  turbine 
I  ■  other  engine  is  moved  by  a.  differential  cataract 
ston  6,  to  the  underside  of  which  oil  is  supplied 


FIC.I 


a  pump  7.    A  by-pass  11  in  the  piston  is  more 
less  opened  by  a  valve  14  adjustecl  by  means  of 
I  piston  3  under  the  pressure  of  oil  supplied  by  an 
gine-driven  impeller  1.    The  by-pass  11  may  be 
I  ranged  in  the  cylinder  wall,  in  which  case  the 

1 


valve  14  is  either  a  piston  valve  operated  jointly 
by  both  pistons,  or  a  piston  valve  operated  directly 
by  the  piston  3  working  inside  a  ported  sleeve 
adjusted  liy  the  cataract  piston. 

FSTICTION  CLUTCHES. 

1 77,tilit. F.  II.  Rogers,  181,  Queen  Victoria 
Street,  London. — January  8.  1921. — In  a  friction 
clutch  having  clutcii  memliers  3,  (i  mounted 
on  aligned  and  separated  shafts-  1,  2,  the 
members  are  held  togetlier  and  in  align- 
ment*    by      a     detacliablei     pin      12  engaging 


FIG. 5. 
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the  bore  of  each  clutch  member.  The  pin  has  a 
head  13  fitting  against  a  shoulder  14  in  the  bore  of 
the  member  6  and  is  releasably  secured  in  the  bore 
of  the  member  3  by  a  set-screw  15.  As  sliown,  the 
shaft  1  drives  the  shaft  2  through  slidable  blocks 
11  arranged  in  radial  slot  in  the  member  3  and 
thrown  outwards  to  engage  the  inner  face  of  the 
flange  7  on  the  member  6. 

INTERNAL-COMBUSTION  ENGINES. 

177,667. — J.  W.  Lincoln,  16,  Lancaster  Gardens, 
West  Ealing,  London. — J'ebruary  17,  1921. — Fig.  1 
shows  a  two-stroke-cycle  engine.  The  cylinder  has 
four  ports  controlled  by  a  sleeve  valve  i,  namely, 
a  compressed-charge  admission  port  //,  an  exhaust 
port  /.  ',  a  transfer  port  I'  from  the  crank  chamber, 
and  an  admission  port  in  to  the  crank  cliamber. 
The  exhaust  port  opens  after  the  crank  has  turned 
througli  about  135  deg.  and  at  the  same  time  a 
scavenging-charge  of  air  or  combustible  mixture 
enters  by  the  port  P.  Soon  after  a  compressed 
chai-ge  flows  through  the  ports  h  until  the  crank 
has  turned  through  50  deg.  on  its  upward  path, 


when  the  port  closes  and  the  charge  is  compressed. 
The  engine  shown  has  two  cylinders  which  are 
supplied  by  a  double-acting  pump,  the  delivery- 
being  controlled  by  a  piston  valve  </.  The  func- 
tions of  the  ports  /'.  may  be  interchanged.  The 
valve  /  is  worked  by  an  eccentric  j^.  A  four- 
stroke-cycle  engine  has  the  ports  in  the  cylinder 
similarly  disposed,  the  port  k  serves  to  admit  the 
combustible  charge  into  a  vacuum  in  the  cylinder 
during  the  suction  stroke.  The  exhaust  port  opens 
when  tlie  crank  has  turned  through  125  deg.  to  be 
followed  by  the  entry  of  the  scavenging  air  from 
the  crank  chamber,  the  port  I  in  the  sleeve  being 
somewhat  higher  than  in  the  two-stroke  engine. 
The  valve  is  worked  by  an  eccentric  revolving  at 
half  the  speed  of  the  crank-shaft. 

MILLING  INCLINED  KEYWAYS,  ETC. 

177,620.— J.  W.  Barnes,  Railway  Works,  Rail- 
way Road,  Rock  Ferry,  Cheshire. — January  10, 
1921. — A  machine  of  the  type  described  in  Speci- 


hcation  134,960  is  modified  for  cutting  keyways  in 
tapered  shafts,  and  for  perfo/ming  like  operations. 
The  improved  machine  consists  of  a  bedplate  1,  o:i 
which  is  mounted  an  angularly  adjustable  guide  2 
carrying  a  transverse  guide  15  and  a  pillar  16. 
The  pillar  carries  an  electric  motor  12  which  drives 
a  cutter  spindle  10  tlirough  worm  gearing  13.  A 
shaft  9  is  connected  at  one  end  to  the  cutter  spindle 


by  means  of  gearing  and  a  reversiiig-clutch  of  the 
type  described  in  Specification  163,814  through 
whicli  it  is  free  to  slide  when  the  cutter  is 
adjusted  vertically  by  a  screw  19,  and  at  the  other 
end  is  geared  to  a  control  shaft  8  which  drives  a 
traversing  screw  6  through  chain  gearing  7.  The 
cutter  is  advanced  towards  the  work  5  by  means 
of  a  screw  15o. 

TURBINES. 

179.930. — British  Thomson-Houston  Co.  Ltd.. 
83,  Cannon  Street,  London. — January  4,  1921. — To 
secure  a  turbine  rotor  6  to  a  shaft  5  a  ring  10  is 
interposed  which  is  shrunk  on  the  shaft  and 
secured  by  the  key  13  thereto.  Tiie  rotor  is  bored 
to  fit  on  the  ring  10  and  a  series  of  radial  dowel 
pins  11  or  the  like  connects  the  rotor  and  the  ring 
to  transmit  the  torque  while  still  allowing  their 
relative    expansion     when    temperature  changes 


occur.  The  ring  and  the  rotor  are  in  contact  only 
over  a  small  area  owing  to  a  groove  12  which  is 
cut  in  the  ring  or  rotor  or  both,  while  the  ring 
in  is  close  contact  with  the  shaft  over  the  whole 
area  in  contact.  Consequently  transfer  of  head  is 
retarded  from  the  rotor  to  the  ring  but  not  from 
the  ring  to  the  shaft.  The  ring  10  may  be 
extended  to  carry  packing  16  for  the  adjacent 
diaphragm  8  and  this  extension  facilitates  the  rapid 
transfer  of  heat  from  the  ring  to  the  shaft. 
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PETER  BROTHERHOOD  LTD.,  PETERBOROUGI. 
Water  Cooling  Towers  of  all  Types. 

TEMPERATURES  GUARANTEED  UNDER  ANY 

VARIATION  OF  ATNiOSPHERIC  CONDITIONi. 

SOME  RECENT  ORDERS  :— 
Staly bridge  Joint  Board  {''i^^^^)  300,000  gals,  per  it . 
Ingltam's  Tit  or  nit  Hi  Coiiieries. 
West  Brontwicit  Corporation. 
Asitton'Under'Lyne  Corporation, 
St.  Anne's  Corporation, 

Address  mil  Communica'ions  to 

PETER  BROTHERHOOD  Ltd.,  Mansfield  Chambers,  St.  Ann's  Sq.,  MANCHESTIL 


A  Boon  to  Shareholders. 

Highest  and  Lowest  Mill  Share  Prices  for  1921,  in  handy 
book  form,  with  information  re  Capital,  Spindleage,  etc. 


C"M  Fn.KD 


A.  WARWICK.  15.  MAWDSLEY  STREET,  BOLTON. 

tree  on  Application.  TELEPHONE:  '.Uo  &  ,J4. 

Business  in  Textiles.  Railways,  etc. 
In  touch  with  London  and  Provincial  Exchanges. 


ELECTRICAL  CONDUITS  Lt., 

Birch  Street,  WALSALL.  | 

CONDUITS,  FITTINGS, 
ACCESSORIES.  SWITCHGEAR, 
CABLE,  TOOLS. 


Also  at  London,  Glasgow,  Bristol,  Wolverhamp 


NEVER 

FRICTION 


SCORES 

REDUCED  TO 


RODS. 

MINIMUM. 


Ste«m. 


SUPPLIED  ON  TRIAL.  GUARANTEED. 

THOUSANDS  OF  SETS    IN  USE. 

TO  ENSURE 

EFFICIENCY,  ECONOMY, 

AVD 

FREEDOM 

F.^OM 

PACKING  TROUBLES 

SPECIFY 

SNOWDONS'  METALLIC  PACKING  To^.'l^r^.^c^Jsl 

THE  PERFECT  PACKINO  FOR  EVERY  PURPOSE, 

Write  to-day  for  full  partieulai-i  and  details  of  trial  ojfer. 

Snnwdon,  Sons  &  Co.  Ltd.,  in  order  to  provide  increased 
facilities  and  meet  the  growing  demand  for  this  Packing, 
have,  by  arrangement,  transferred  the  Department  to  :— 

P.  B.  SNOWDON,  71,  Manchester  Road,  Cubitt  Town, 

LONDON,  E.14.  


Fire 


t    EXTINGUISH  A  FIRE  IN  ITS  INITIAL  STI 
I    AND  AVOID  HEAVY  LOSS. 

Siebe  Gorman  Smoke  Helmets 

make  operations  possible  at  the  source  of  the  jire 
despite  heavy  smoke.  | 

District  Office  :    WEBB  &  HATCH,  Barton  House,  I 
66,  Deansgate,  MANCHESTER. 


HALL'S 

(l-.H.C. BRAND) 
ft,  COMCEMTPATE.D 

OlL«ERPWNTS 


MILL  MANAGERS— Reduce  your  Painting  «t» 
by  using  odd  labour  and  purchasing  M 
materials  direct  from  the  factory. 

Red  Oxide  for  Mill  Repair|, 
Brunswick  Green,  Light 
Stone,  &  Genuine  White  Lea 


Sanitary  Distemper  and  Wnter  PainU 
for  Mill»,  Uffice».  or  Homci. 


Send  for  Fr«e  Shade  Card,  Lists,  &c.—  ■ 

L.  HALL  4  CO.,  DARWM. 


FEED-WATER    PURIFIER   AND  HEATER 

Prevents  Scale 

The  United  States  Metallic  Packing  Co.,  Ltd., 

SOHO  WORKS.  ALLERTON  ROAD,  BRADFORD. 

T.!.,™..:  "METALLIC.  BRADFORD-  Tcl„l»,»^«05M706. 


Interdependence. 


fT  has  taken  iis  a  long  time  to  learn  the  lesson   that  we  cannot  live  by   and  unto 
ui'selves  alone.    The  old  saying,  that  a  coniinnnity  lived  by  taking  in  each  other's 
Ijrashing,  has  been  fairly  hammered  home.    The  intricacies  of  international  trading 
re  no  doubt  extremely  difficult  to  understand,  but  we  can  examine  the  principles  in 
j  elation  to  our  own  country,  at  the  present  time. 

Unfortunately,  we  have  tried  in  the  past  to  keep  our  dilferent  sections  of  a  par- 
icular  industry  in  watertight  compartments,  and  when  these  were  broken  down  we 
ound  that  we  had  further  work  to  do  in  getting  co-operation  between  one  industry 
iiid  another.    It  was  difficult  to  understand  that  our  industries  were  larg-ely  inter- 
lependent,  and,  moreover,  not  only  our  own,  but  tbose  throughout  the  World. 
Stern  facts,  such  as  the  European  catastropbe  of  1914-18,  the  subsequent 
|4nancial  bankruptcy  of  many  nations,  the  extremist  governments  of  others,  all  pre- 
■ 'anted  the  best  use  of  their  trading  potentialities.    Tbe  result  has  been  reflected  in 
he  extreme  depression  of  trade  suffered  by  the  industries  in  this  country. 
I      To  come  down  to  concrete  cases  the  coal  industry,  for  example,  has  suffered 
l^jTievously  through  the  depression  in  the  steelmaking,  shipbuilding,  and  textile 
rades.    "VVe  could,  of  course,  go  on  enumerating  other  cases,  but  no  doubt  our 
■eaders  will  see  the  point.    What  applies  in  one  case  applies  in  all  others.  The 
I  stoppage  of  looms  in  Blackburn  affects  the  pits  of  Wigan,  no  work  on  the  Tyne  is 
•  f-'eflected  in  the  stoppage  of  the  blast  furnaces  at  Shetlield,  and  so  on.    Apply  this 
^^hroughout  the  world,  and  we  recognise  the  fact  that  we  are  interdependent  on  every 
r'lection  of  the  world's  trade  for  the  establishment  and  maintenance  of  normal  con- 
''^litions. 


f  INDUSTRIAL  RESEARCH. 

 . 

uiNciPAL  Grant   Robertson,    of  Bir- 
ingham  University,  said  the  other  day 
fat  it  was  the  university's  business  to 
iin  out  researchers,  and  he  added  that  it 
tis  not  every  man  who  could  become  a 
^searcher.      The    fact    is    that  other 
lalities   besides    mere     cleverness  are 
quired  for  research  work,  and  a  man 
ay  be  highly  trained  in  a  technical  sense 
1(1    yet    be    comparatively  inefficient. 
;  ow  important  the  work  is  and  the  bear- 
i  g  it  will  have  on  the  future  prosperity 
j'  our  industries    does  not  need  much 
nphasising  at  the  present  day.  Nearly 
.1  the  important  industries  have  formed 
i  search  associations,  and  many  large  and 
'Die  smaller  concerns  conduct  scientific 
[nd    experimental    work    of    the  most 
duable  kind. 

I  There  has  been  much  controversy 
'  cently  about  the  dyestuffs  industry,  for 

\ 

[ 


instance,  yet  it  must  be  acknowledged 
that  only  the  pioneer  work  of  laboratories 
such  as  those  of  the  British  Dyes  Corpora- 
tion has  advanced  the  industry  to  its 
present  position.  In  this  country  we 
weie  rather  late  taking  up  research  woz'k, 
and  before  any  great  headway  could  be 
made  we  had  to  train  the  men.  It  is 
impossible  to  estimate  what  engineering 
owes  to  the  patient  work  done  in  the 
laboratories  of  our  large  works,  and 
especially  is  this  so  perhaps  on  the 
electrical  side.  One  cannot  listen  to 
papers  presented  to  technical  associations 
without  being  impressed  by  the  fact  that 
they  are  a  record  of  pioneer  work  for 
which  the  greatest  credit  is  due.  It  is 
interesting  to  note  that  so  many  of  such 
papers  read  to  American  bodies  deal  with 
ecjuipment  and  production  methods,  while 
a  larger  proportion  here  are  of  a  highly 
technical  nature  on  the  theoretical  side. 

The  ramifications  of  the  National 
I'hysical  Laboratory  are  so  many  that 
peculiar  interest  attaches  to  the  annual 
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report  just  published.  It  is  the 
co-ordinating  research  body  in  this 
country.  That  success  in  war  depends 
upon  adequate  preparation  in  peace  time 
is  argued  thus  :  — 

"  The  war  has  demonstrated  how  many 
are  the  questions  essential  for  national 
defence  to  which  careful  attention  must 
be  given  in  the  times  of  peace,  and  money 
will  ultimately  be  saved  by  devoting 
expenditure  to  advance  in  methods,  rather 
than  to  immediate  construction  and 
supply.  This  applies  with  equal  force  to 
the  air  programme,  and  to  naval  and 
military  requirements." 

A  rapid  review  of  the  report  convinces 
one — were  it  necessary — that  there  must 
be  no  cui-tailmeut  of  the  National 
I'hysical  Laboratory's  activities  because  of 
financial  difficulties.  The  benefits  of 
research  work  cannot  be  measured 
accurately,  but  a  careful  study  of 
industrial  methods  and  a  comparison  over 
a  period  of  time  satisfactorily  proves  the 
great  work  that  is  being  done. 
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BIRMINGHAM'S  METAL 
INDUSTRIES. 

Bn?MiNGHAM  is  (he  brass  tiacle,  Init  not- 
witlistaiiding  the  old  saying"  tha.t  "  What 
Manchester  is  in  cotton,  Bradford  in 
wool,  Sheffield  in  steel,  Birniing-hani  is  in 
brass,"  it  is  the  centre  also  of  a  very  im- 
portant iron  industry. 

From  the  earliest  times  iron  was 
smelted  in  Birmingham — as  Avas  natural, 
seeing-  that  all  the  necessary  materials, 
iron  ore,  coal,  and  limestone,  were  avail- 
able practically  on  tiu*  sjioL  Hence,  there 
grew  up  in  the  i,eiohl)oarliood  small 
manufactories  Aviific  the  crude  iron  pro- 
(hiced  in  the  furiiaces  was  converted  into 
articles  of  general  utility.  Those  manu- 
factories were  no  moie  than  smiths'  forges 
and  small  crude  foundries,  ;ind  tlieii  pro- 
duction would  include  siitijdc  tools  for  the 
use  of  husl)andnieii  and  iiadcsmen,  nails 
and  chains,  and  latei',  as  the  craftsmen 
became  moie  skilled,  hardware,  and  prob- 
ably such  implenienls  of  warfare  as  were 
then  in  use,  and  armour.  For  want  of 
more  exact  knowledge  this  may  be 
assumed  to  represent 
activities  of  Birmingham 
ginning  of  the  Itith 
Leyland  f(mnd  in  l'i40:  — 
"  Many  smithes  in  the 

to  make  knives  and 

cutting   tooles.  and 

that  make  bittes  and 


the  industrial 
down  to  the  be- 
centui-y. 


when 


towne  that  use 
all  manour  of 

Tuany  lorimers 
a  great  numv 


naylors,  so  that  a  great  part  of  lhe 
towne  is  maintayned  by  smithes." 
It  was  natural  that  the  Midland  capital 
should  have  been  the  hirthplace  of  the 
Institution  of  British  Foimdrymen.  The 
city  is  the  centre  of  the  malleable  iron 
trade,  there  being  134  malleable  foundries 
in  the  district  out  of  a  total  of  175,  w:hile 
of  2,796  giey  iron  foundries  in  the  coun- 
try nearly  1,000  are  in  the  Midlands. 
Birmingham  is,  too,  the  home  of  the  l)rass 
foundi-y  trade,  which  was  established  in 
1740,  and  the  ibrassfounders  number 
approximately  300.  Emplovment  is  pro- 
vided for  from  14,000  to  15,000  men,  as 
well  as  for  3,000  or  4,000  women  and  girls, 
chiefly  in  machine  shops.  Some  of  the 
methods  iised  in  biass  foundry  work  are 
closely  allied  to  Ihose  used  in  the  iron 
foundry,  while  others  are  radically 
different. 

It  is  Avell-nigh  impossible  to  indicate, 
except  in  very  hroad  outline,  the  rami- 
fications of  the  industry  of  brassf  oundry ; 
hut,  broadly  speaking,  they  come  under 
the  headings  of  cabinet  lb rassf oundry, 
idumbers'  and  engineers'  brassfoundry 
(the  plumbing  or  sanitai-y  branch  has  been 
the  stand-by  of  the  industry  so  far  as  the 
home  market  is  concerned  during  the  last 
two  years,  while  the  water  and  steam  fit- 
tings section  has  been  fairly  active  on 
overseas  orders),  gun,  gas,  and  electrical 
fittings,  and  shop  and  licensed  house  fit- 
tings. Generally,  the  work  is  not  of  a 
heavy  character,  though  during  the  war 
large  quantities  of  gun  fittings  and  sci^ew- 
propellers  for  steamships  Avere  produced 
in  i3irmingham. 

The  'brass  and  copper  trades  ' may  con- 
veniently he  divided  into  two  mn'm 
branches — the  cast  metal  and  the  rolled 
metal  trades.  The  word  "  metal  "  is  used 
in  a  special  sense,  meaning  non-ferrous. 
Ironfoundcrs    generally    pour    only  one 


grade  of  metal,  and  seldom  more  than 
two  ;  while  biassfounders  constantly  pour 
several  grades  of  metal — often  as  many  as 
20  in  a  day.  The  diversity  of  metals  used 
natuially  influences  the  general  routine 
and  practice  in  the  brass  foundry,  and  the 
large  factories  in  which  various  alloys 
are  used  I'equire  a  system  of  recoixls, 
stoiage  capacity  for  sand — the  Ibrass-cast- 
ing  industry  was  doubtless  founded  in 
Birmingham  because  of  the  city's  posses- 
sion of  an  excellent  supply  of  sand 
pecirliai-'ly  suitable  for  oasting — metal 
storage,  etc.,  and  lahmatory  equipment. 

Brass  foundry  nictalN.  generally  termed 
"  alloys,"  nuiy  be  divided  into  two 
classes :  (1)  Bronze,  an  alloy  of  copper 
and  tin;  and  (2)  brass,  an  alloy  of  copper 
and  zinc,  or  "  spelter,"  as  it  is  usually 
called  locally. 

The  need  for  scientific  guidance  in 
industry  has  become  generally  l  ecognised. 
In  the  Birmingham  non-ferrous  trades 
several  schemes  have  been  adopted  for 
providiirg  facilities  by  Avhich  small  firms 
can  have  made. for  them  scientific  inA'esti- 
gations  as  to  the  manufacturing  use  of 


A  NOTABLE  EXHIBITION. 

It  is  essential  that  to  keep  abreast  of  the  times 
an  engineer  should  keep  in  touch  with  develop- 
ments, not  only  in  one  particular  section,  but  every 
section  of  engineering.  Often  a  kink  employed  by 
an  engineer  in  one  branch  is  helpful  to  one  engaged 
in  another.  An  oppcrtunity  of  inspecting  all  that 
is  latest  tn  the  TEXTILE  ENGINEERING 
world  is  to  be  afforded  by  the  Exhibition  to  be 
opened  at  the  City  Hall,  Manchester,  on  October  6, 
1922.  Here  wiil  be  collected  a  most  notable  and 
novel  range  of  machines.  The  ingenious  nature 
and  comparatively  low  cost  of  textile  machinery 
has  often  been  a  matter  of  astonishment  to 
engineers  in  other  sections.  Over  90  per  cent  of 
the  exhibits  will  be  running  machinery,  and  should 
provide  a  wonderful  object-lesson  In  regard  to  the 
developments  made  by  the  Textile  IVIachinist. 


the  various  classes  of  alloys.  In  the  brass 
trade  there  are  a  large  number  of  small 
"  master  men,"  though  not  nearly  so 
many  as  there  were  a  couple  of  genera- 
tions agO' — and  to  some  extent  the  same 
observation  applies  to  ironfounding — so 
that  it  is  necessary  to  obtain  scientific 
knowledge  on  the  co-operative  principle. 
Birniingham  was  the  birthplace  first  of 
the  British  Non-Ferrous  Ti-ades  Research 
Association,  and  more  recently  of  the 
British  Gast  Iron  Research  Association, 
and  upon  these  two  oiganisations  the 
future  of  the  foundry  industry,  not  only 
in  Birmingham  but  througlunit  the  coun- 
try, will  much  depend. 


ENGINEERS   AND  WORLD 
PEACE. 

E:N(;rNKKn,s  of  Anuuica  are  determined  to 
exert  their  influence  in  favour  of  woild 
peace  and  to  aid  in  dispelling  clouds  that 
uuvy  fi'om  time  lo  time  darken  the 
political  horizon,  it  is  declared  in  a  state- 
ment issued  by  the  pirincipal  American 
en"  inccri U"  societies. 


This  declaration  of  jmrpose,  it  was 
plained  by  Mr.  Ambrose  Swase'y,  of  ('hig 
land,  founder  of  tlie  Engineering  F(!ui 
tion  and  past  president  of  the  Ameri 
Society      of      Mechanical  Enginei 
followed  a  private  dinner  given  at 
University  Club  in  "Washington  recei 
by  Ambassador  Jusserand  to  a  group,  of  h 
ing  American  eng-ineers.    This  functior 
is  stated,  was  ananged  by  the  French  i-ii 
to  express  France's  appreciation  of 


el 


la'^t  vear  of  the  Anierijnj 
is-i(iii  of  13  who  conteiidj 


visit  to  Palis 
engineering  n, 

the  John  Fiitz  gold  medal  upon  M.  Euone. 
Schneider,   head   of   the  famous  Crent' 
orlvs,    and    Sir    Robert    Hadfipld,  )f 
]jond(m. 

Mr.  Hoover,  Secretary  of  State,  is 
present,  aird  the  speakers  were  the  Fre 
Ambassador,  M.  Aime  Dumaine,  repr 
tative  of  the  Creusot  "Works  in  America 
president  of  the  American  section  of 
Society  of  Civil  Engineers  of  France, 
Mr.  Swasey. 

Announcement  is  also  made  by 
engineer's  of  the  confeaTing  of  the  C 
of  the  Legion  of  Honour  upon  Dr.  Art 
E.  Kennelly,  professor  of  electrical  e: 
neering  at  Harvard  University  and 
Massachusetts  Institute  of  Teclmol 
who  has  just  finished  a  successful  yea; 
excdiange  professor  to  France. 

Prof.  Kennelly's  appointment  was 
first  to  be  made  by  the  conrmittee  ou 
change  with  Fiance  of  professors  of 
neering  and  applied  science,  represent 
Harvard,     Yale,      Columbia,  Corn 
Massachusetts   Institute   of  Technolo; 
Johns   Hopkins,   and   the   University  nt 
Pennsylvania. 

The  French  Ambassador  expressed  is 
views  concerning  the  qualities  of  .e 
French  and  American  engineer..  f'hi- 
rreering  methods  could  not  be  le 
same  in  both  countries,  said  .e 
Ambassador,  because  of  the  dift'ereuctjn 
size.  He  spoke  of  the  great  care  A\|h 
whi(di  the  French  engineer  does  hisAV(;v. 
saying  that,  perhaps,  this  was  his  grca  rt 
mark  of  distinction.  Describing  a  \  it 
to  the  Panama  Canal  he  said  that  w  n 
the  Americans  started  to  dig  they  ist 
aside  the  French  machinery  which  t  y 
found  there.  Ijater  they  came  to  iid 
it  and  discoveied  to  their  suprise  th;)t 
machineiy  which  had  been  thiowu  a> 
to  rust  in  mud  and  water  could  be  io|e 
serviceable  with  veiy  little  repair. 

M.  Dumaine,  who  is  active  in  proiit- 
ing  closer  relations  between  the  engimi's 
of    France  and    America,  through 
American  section  of  the  Society  of  C 
Engineeiis  of  France,  said  that  a  wi 
union  of  engineers  for  the  advancenu  n 
international  peace  and  engineering  id 
was  the  goal  to  be  aimed  at. 

M.  Dumaine  conveyed  to  the  eugiU' 
of  America  a  message  from  M.  Sidinci( 
which  read  "  You  have  welded  duriim' 
war  the  steel  of  I'hanco-American  fiitp 
shi]>.  On  that  firm,  that  indestruct 
basis,  Franco-American  co-operation 
erect  a  monument  that  shall  not  pens' 

The  Federated  American  Engiiit  eing" 
Societies,  through  its  committee  on  f<  n-i' 
relations,  it  is"annoiinced,  is  consideriiiil'- 
f[uestl()n  of  affiliation  with  the  eng;n  rs 
of  Canada.  Tlie  American  SociciNof 
Mechanical  Engineers  lias  begun  the 
of  organising  Amci  ican  engineers  re-i( 
in  foreion  countries. 
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The  Background  of  Detonation. 


liTEBMiNATioN  of  the  relative  meiits  of 
^us  fuels  for  use  in  high  compression 
lies  is  the  object  of  experiments  being 
acted  at  the  Bureau  of  Standards  for  the 
.3d  States  National  Advisory  Committee 
..eronautics.    Inasmuch  as  the  tendency 
uelto  detonate  often  makes  it  unsuitable 
iuch  use,  a  consideration  of  the  general 
ict  of  detonation  has  formed  the  initial 
jiu  this  investigation. 
'■g.  1,  which  presents  results  obtained 
'!    a    one-cylinder    engine,     forms  a 
lenient  starting  point. 
\  indicated  in  the  figure,  detonation  was 
■  apparent  at  spark  advances  between 
1)g.  and   55  deg.   before   centre.  More 
[westing  is  the  fact  that  with  this  engine 
i  lation  only  occurred  when  the  explosior. 
tfbre  as  measured  was  somewhat  greater 
1^-450  lbs.  per  square  inch. 
I  mpression  ratio  deserves  first  attention, 
i\  is  known  to  exert  great  influence  upon 
ip tendency  of   an   engine   to  detonate- 
u  rdingly,  calculated  explosion  pressures 
^'several  compression  ratios  have  been 
li  ;ed  in  Fig.  2.    These  have  been  computed 
•j-iough  the  entire  charge  were  burned  at 
y' centre  with  no  heat  loss.  Obviously 
ibsion  pressures  thus  calculated  should 
ifed  those  obtained  in  practice.  Never- 
iliss  they  form  a  satisfactory  basis  for 
parison  provided  actual  rates  of  burning 
■heat  dissipation  are  approximately  the 
}  for  all  the  conditions  compared. 
,  calculating  the  values  for  Fig.  2,  the 
I 'wing    familiar    relations    have  been 
loyed  : — 


re  r  =  ratio  of  compression  and 
'imsion;  Pj  =  absolute  pressure  at 
i[^aning  of  compression  stroke  ;  Tj  = 
!j  lute  temperature  at  beginning  of  com- 
ii  5ion  stroke  ;  P2  =  absolute  pressure  at 
I  of  compression  stroke  ;  Tg  =  absolute 
''  oerature  at  end  of  compression  stroke  ; 
l|/  increase  in  mixture  temperature  due 
j  Orabustion  ;  T3  =  absolute  temperature 
l[t.'  combustion  ;  P3  =  absolute  pressure' 
|r  combustion  ;  n  =  exponent  having 
^liirimental  values  ranging  from  1-25  to 


.  preparing  Fig.  2,  P,  has  been  taken  as 
lb.  per  square  inch,  M  as  2,700  deg.  Cen. 

n  as  1-3.  In  figuring  T,,  the  fresh 
ge  has  been  assumed  equal  to  the  piston 
lacement  in  volume  when  at  atmospheric 
?ure  and  at  an  absolute  temperature  of 
deg.  Cen.  In  like  manner  the  residual 
iucts  of  combustion  have  been  assumed 

volume  equal  to  the  engine's  clearance 
«  when  at  atmospheric  pressure  and  at 
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an  absolute  temjierature  of  1,273  deg.  Cen. 
Some  values  thus  calculated  are  tabulated 
below  : — 


r 

T, 

To 

P. 

P3 

T3 

Deg.  C. 

Deg.  C. 

Deg.  C. 

4 

393 

595 

89 

494 

3  •295 

5 

37(5 

610 

119 

645 

3310 

6 

365 

625 

151 

806 

3325 

7 

358 

64.3 

185 

960 

3343 

8 

353 

660 

219 

1115 

3360 

Attention  has  been  directed  repeatedly  to 
the  many  tendencies  toward  an  increase  i^ 
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combustion  rate  with  an  increase  in  com- 
pression ratio.  A  smaller  volume  through 
which  the  flame  must  spread  and  a  smaller 
proportion  of  inert  gas  are  two  of  the  factors 
emphasised.  All  such  tendencies  would 
increase  the  differences  shown  in  Fig.  2.  The 
significant  thing  is  that,  neglecting  all  such 
possibilities,  assuming  no  change  in  combus- 
tion rate,  there  would  still  be  an  increase  in 
explosion   pressure  of  'over   125   per  cent 
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produced  by  changing  from  a  ratio  of  four 
to  one  of  eight.  This  change  of  ratio  would 
only  increase  the  absolute  temperature  at 
the  end  of  compression  by  11  per  cent,  and 
the  absolute  temperature  at  the  end  of 
combustion  by  2  per  cent. 

Inasmuch  as  this  discussion  is  concerned 
with  the  relation  of  explosion  pressures  to 
detonation,  an  estimate  of  the  probable 
explosion  pressures  for  the  conditions  shown 


in  this  figure  is  in  order.  One  might 
anticipate  that  the  expansion  of  the  gases 
after  passing  the  throttle  would  cause  an 
appreciable  temperature  drop.  Calculation 
and  experiment  both  show  this  effect  to  be 
negligible  under  the  circumstances  under 
consideration.  Another  factor  which  is 
likely  to  influence  the  temperature  at  the 
beginning  of  compression  is  the  proportion 
of  exhaust  gas  present.  This  can  be 
estimated  rather  closely  by  assuming  that 
the  weight  of  fresh  charge  at  part  throttle 
bears  the  same  relation  to  the  weight  of 
charge  at  full  throttle  as  the  I.M.E.P.  at 
])art  throttle  bears  to  the  I.M.E.P.  obtained 
at  full  throttle  with  a  non-detonating  fuel. 
Actual  experimental  determinations  of 
I.M.E.P.  are  given  in  the  figure.  Except 
for  the  use  of  the  I.M.E.P.  to  estimate  part 
throttle  exhaust  gas  content,  the  method  of 
calculation  is  the  same  as  that  used  in 
obtaining  Fig.  2.  Although  throttling  an 
engine  of  fixed  compression  ratio  tends  to 
increase  the  proportion  of  exhaust  gas  to 
fresh  charge,  the  calculations  indicate  that 
with  the  variable  compression  engine  under 
the  circumstances  under  discussior  there  is 
an  accompanying  decrease  in  clearance 
volume  which  neutralises  this  effect.  Thus, 
over  the  range  covered  by  the  curves  the 
exhaust  gas  expressed  as  a  percentage  of 
now  charge  varies  less  than  1.  It  follows 
that  the  temperature  at  the  beginning  of 
compression  will  remain  nearly  constant,  and 
values  calculated  on  this  basis  are  tabulated 
below  : — 


r 

T, 

T. 

Deg.  Cen. 

Deg.  Cen. 

Deg.  Cen. 

4-8 

388 

620 

3320 

50 

388 

629 

3329 

5-5 

388 

648 

3348 

6-0 

388 

664 

3364 

6-5 

388 

680 

3380 

7-0. 

388 

696 

3396 

7-5 

388 

710 

3410 

(To  he-  con  tinued.) 


WAGE  REDUCTIONS  IN 
FIGURES. 

1)|{.  Macxamak.v  states  that  in  the 
iiidustrie*  for  whioli  statistics  are  com  piled 
by  the  Ministry  of  Labour,  the  total 
number  of  workpeople  whose  wages  were 
reduced  between  the  beginning  of  1921 
and  the  end  of  May  last,  so  far  as  reported 
to  the  department,  was  approximately 
7,400,000.  The  aggregate  reduction  in 
the  weekly  full-time  rates  of  wag-es  of 
these  workpeople  during  that  period  was 
approximately  £'iS,800,000,  of  which  about 
£6,000,000  took  effect  in  1921,  and 
£2,300,000  in  the  first  five  months  of  the 
current  year.  These  figures  relate  mainly 
to  organised  gronps  of  wage  earners,  and 
do  not  include  agricultural  labourers, 
domestic  servants,  clerks,  or  (Tovernment 
employees, 


8 


ENGINEERING    WORLD . 


JULY  1.  19: 


True  Length  of  Pipes. 


One  of  the  many  duties  of  the  draughtsman 
is  to  get  out  the  lengths  of  the  pipes  from  his 
drawings,  but  more  often  than  not  the 
procedure  adopted  does  not  strike  one  as 
having  much  mathematical  soundness  in  it. 

A  very  common  method  employed  is  to 
take  the  measurement  of  the  view  which 
gives  the  greatest  length  and  add  a  bit  for 


SideElev" 


End  eiei/O 


Fig  1. 

luck.  In  addition  to  this  extra,  which  may 
vary  considerably  with  th3  sense  of  proportion 
belonging  to  the  individual,  a  constant 
length  is  added  to  allow  for  bends,  flanging, 
and  wastage.  As  this  latter  amount, 
however,  depends  upon  the  standard  practice 
of  the  firm  concerned  it  is  not  proposed 
here  to  make  any  further  reference  to  it 
except  that  when  the  material  is  being 
ordered  up  this  allowance  should  always 
be  added  to  the  true  length  obtained  by  the 
method  aboiit  to  be  described. 

A  rule  that  can  be  followed  with  confidence 
must  have  a  mathematical  basis.  The 
j)rinciple  involved  in  the  method  proposed 
may  be  stated  as  follows  : — Given  three 
views  of  a  straight  line  in  space,  in  planes 
mutually  at  right  angles  to  each  other 
[i.e.,  side  elevation,  plan  and  end  elevation), 


Fig.  2. 

the  true  length  is  equal  to  the  square  root 
of  half  the  sum  of  the  squares  of  the  lengths 
in  each  view  ;   or,  to  give  it  a  formula, 

V  2 
where     I  =  true  length, 

s  =  ajiparent  length  in  ^s/r/e  elevation, 
f  —  apparent  length  in  ^;?an, 
e  =  apparent  length  in  tml  elc^  alion. 
The  ^ibovc  relation  maj^  be  proved  as  follow  s  : 


By  WILLIAM  SELLAE. 

Let  Fig.  I  represent  the  line  A  B  anywhere 
in  space  projected  on  to  the  three  co-ordinate 
planes.  Fig.  2  will  show  the  line  in  per- 
spective with  corresponding  projections.  The 
notation  is  self-explanatorj'. 

In  Fig.  2  (A  B)2  =  {h„  Kf  +  [h,  B)^ 
also  (A  B)2  =  (a,  A)^  +  (a,  B)^ 

Adding  these  together 

2  (A  B)2  =  (6,  A)2+(a„  B)2  +  (ft,  B)2  +  (a..  A)^ 
=  {h,  A)2+(a,  B)2  +  (6^,B)2+(6^  a,.)'^ 
=  (6,  A)2  +  (a,  B)-^  +  K,  B)'^ 

Substituting  the  projected  points  forA  and  B, 

2  (A  B)2  =  (6,  a,,  r-  +  («,  6.  f\(a..  bj' 
hence   

V  2 


A  B 


(1) 


which  corresponds  with  the  three  projections 
in  Fig.  1. 

As,  however,  two  views  are  often  sufficient 
to  indicate  the  form  of  the  pipe,  it  is  possible 
to  obtain  the  true  length  from  the  plan  and 
elevation  only.  The  rule  can  in  this  case 
be  stated  thus  : — The  true  length  of  a  straight 
line  in  space  is  equal  to  the  square  root  of 
the  sum  of  the  square  of  the  apparent  length 
in  one  view  and  the  square  of  the  projection 
difference  of  the  ends  in  the  other  view.  In 
this  rule  we  have  a  check  on  the  result  by 
reversing  the  views.  Reverting  to  Fig.  2, 
A  B^-  (a,  B)2  +  {a  A)2 

.  [a]  B)-  +  {b^,  a,)2  and  substituting 
equivalents  in  Fig.  L 
=  (g,  b.)'  +  (6,,  1)- 
AB  =V(a  b.)^4-(b.A)^   (2) 


can 


This 
thus  : — 

AB  =  V(a 


V(a.Kr+{b,iy'   

as  enunciated  above, 
be  written  in  other 


five 


ways, 


AB  =  V(a^  b,  f+{a,  2) 
AB  =  V(a,  6  3)' 


p  r+{b.  2)^   (3) 

 (4) 

 (">) 


AB  =  V{a^,b,  )^+{b,   (6) 

AB  =  V{a,b,r+{a,ir   (7) 

In  everyday  practice  pipes  do  not  usually 
assume  such  a  convenient  form  as  the  above, 
hut  as  well-designed  pipes  almost  invariably 
take  the  form  of  easy  curves  it  is  frequently 
possible  to  assume  that  the  pipe  is  made  uj) 
of  two  or  three  straight  lengths.  This 
assumption  is  permissible  when  the  divergence 
from  the  chord  is  not  more  than  one-tenth 
of  the  length  of  the  chord.  When  the  pipe 
is  more  or  less  tortuous  more  chords  should 
be  taken,  and  in  every  case  the  more  sections 
the  pipe  is  divided  into  the  greater  will  be 


T 


The  procedure  adopted  for  the  pipe  si 
in  Fig.  3  will  best  illustrate  the  general 
to  obtaijr  the  true  length. 
Let     a  =  length  section  in  elevation. 
b  =  difference    in    length  of 

projectors, 
c  =  length  section  in  jilan, 
d  =  difference  in  length  of  el 
projectors, 
then  true  length  I  of  section 


la 


(•V:S0 


=  a/«2 


Va2  + 


or  =  Vc^  +  d~ 

And  if  L  =  total  length  of  pipe 
summation  of  all  the  lengths  /) 
then   L  =  1'  /=  2  ^7^2 
or 

From 


{i  r  .  ith 


=  2v 


c- 


-f 

two  entirely  independent  se|  c 
figures  it  will  be  observed  that  the  dilfeinc 
is  only  lin.  in  220,  or  a  variation  of  les.spai 


0-5  per  cent.    This  in  itself  may  bo 
as  an  indication  of  the  closeness  o 
result  to  the  true  length. 

The  figures  in  Table  I.  are  given  siiir 
illustrate  the  accuracy  of  the  method 
but  in  practical  drawing-office  work  the 
would  be  done  graphically,  the  use 
adjustable  set-square  or  clinograpli  bing 


ken 
the 

J  to 
sed. 
ork 

an 


eminently  suitable  for  the  purpose, 
shows  how  the  true  length  may  be  vh 
by  drawing.  The  operation  repeate 
every  section  will  give  the  true  lonj 
each  section  and  the  sum  will  give  tlu 
true  length  of  the  pipe.  By  the  gra 
method  with  the  use  of  the  proper  i 
ments  the  result  may  be  accurately  ob 
before  the  length  can  be  measured  i 
methods  of  calculations. 


5" 

ined 
for 
of 
otal 
liccl 
tru- 
ined 


the  degree  of  accuracy  of  the  result. 

Table  I. — The  measurements  and  calculations  for  Fig.  3  may  be  tabulated  as  follows  — 


b 

o2 

62 

Va^+  b^ 

c 

d 

16 

29 

256 

841 

1097 

33- 1 

33 

0 

1089 

0 

1089 

21 

18 

441 

324 

765 

27-7 

29 

0 

841 

(1 

841 

30 

7 

900 

49 

949 

30-8 

31 

1-5 

961 

3 

964 

1 

33 

18 

1089 

324 

1413 

37-6 

35 

9 

1225 

81 

1306 

1 

27 

23 

729 

529 

1258 

35-5 

34 

13 

1156 

169 

1325 

4 

30 

12 

900 

144 

1044 

32-3 

28 

15 

784 

225 

1009 
561 

8 

23 

1-5 

529 

3 

532 

231 

21 

11 

441 

121 

7 

Total  =  2  Va 

220-1 

Total  =  S  ^01+5?=^ 

1 

f 
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£  MANUFACTURE  OF  LIGHT 
STEEL  CASTINGS.* 

1    By  H.  Bradley  (Sheffield). 

jais  paper,  which  has  reference  to  the 
fjtice  of  lip-ht  steel  ca»tinj>s,  any  refei- 
I  to  academic  or  laboratory  practice 
jbeen  purposely  omitted.  It  is  dealt 
from  the  author's  ijiuciieal  experi- 
of  a  o'eiieral  jobbing  steel  foundry, 
ing-  all  classes  of  steel  castings  from  a 

j^oimces  up'  to  14  tons  in  the  roug*li  ,  and 
1.  0'08  to  1  per   cent  and    over,  and 

ytionallv   in  chrome  and  manganese 

lis. 

i  Plan  of  the  Foundry. 

^  run  a  foundry  successfullj',  the 
1;  est  output  with  the  minimum  amount 
tt;  landling  mst  be  attained.  To  carry 
;i  this  suocessfiiUy,  tlie  shop  should  be 
p  lued  foi'  the  pattern  to  enter  at  one 
=    (where  there  should  be  shelves  or 

;t  ts  tO'  receive  it)  and  the  core  boxes 
i\  1  card  attached,  with  works  order 
tt^ber,  description,  and  quantity  o£F. 
I'  card  is  ruled  at  back,  so  that  each 
i  s  cast  may  be  entered  thereon.  When 
tll  pattern  and  core  boxes  are  given  to 
tl'  moulder  the  card  should  have  the 
aj  I's  check  number  marked  on,  together 
ii-i  the  date. 

.Then  possible  there  should  be  a  sepa- 
'ij  bay  for  dry  sand  moulds.    The  work 
■j  dry  sand  should  be  commenced  at  the 
!■'  of  the  shop,  then  carried  down  to  the 
]  ing  ovens,  then  to  the  closing-  and  cast- 
floor,  where  the  moulds  should  be 
I'  mged  in  straig-ht  lines,  and  all  runner 
Jhes  should  be  as  near  one  height  as 
:  sible,  so  as  to  avoid  hoisting  or  lower- 
the  ladle.    The  steel  plant  should  then 
:  fixed  as  near  as  convenient,  utilising- 
I  floor  nearest  tO'  it  for  the  green-sand 
"lids,   as   these    are  generally   of  the 
itest  section  of  castings,  and,  therefore, 
uire  the  steel  when  in  its  most  fluid 
|.e,  to  avoid  short  or  faint-run  castings. 
•Vhen  the  steel  is  a  little  on  the  stiff 
it  can  be  used  for  the  thicker  section 
(tings.  The  boxes,  after  casting,  should 
j,ii  pass  on  a  little  further  to  be  knocked 
.  and  examined,  and  a  note  taken  of  the 
d  and  defective  castings  and  recorded 
;  the  back  of  the  above-mentioned  card, 
itien  the  job  is  completed  the  card  should 
''n  be  handed  in  to  the  foundry  office, 
'  casting's  going  forward  to  the  cleaning 
;  iressing  shop,  which  should  be  at  right 
:  rles  to  the  moulding  shop,  with  tram 
i  3S  running  from  one  to  the  other, 
^-he  fettling  or  dressing  shop  should  be 
ip]jed  with  shot-blast  ]ilaiit,  oxy-aoety- 
,e  burning  plant,  and  both  circula.r  and 
idsaws,  according  to^  size  and  claiss  of 
k  and  ontprit.      Tlie  casitings  should 
n  go  to  the  machine  shop  and  despatch 
d. 

!  Making  of  Castings. 

Che  first  thing  to  consider  is  the  pattern 
king,  which  depends,  firstly,  on  the 
uitities  of  castings  required  from  each, 
good  wood  pattern  will  withstand  the 
iking  of  500  castings  from  it,  either  by 
id  or  machine.  If  repetition  work  is 
ried  out,  then  either  brass  or  white- 
tal  patterns  are  necessary,  which  should 

on  the  machine  for  small  castings, 
e  author  prefers  the  hydraulic  machine 

boxes  up  to  24  in.  lound  or  square, 

'aper  read  to  the  Insti'ution  of  Britiab  Foundrymen. 


and  for  deep-lift  pattern  the  roll-over 
machine.  Foi  anything  over  24  in.  the 
jarring  machine  can  be  used  to  better 
advantage. 

The  difference  in  making  a  pattern  for 
machine  moulding  and  hand  moulding 
is  that  it  is  always  necessai-y  to  fix  core- 
prints  to  the  pattern  for  the  former  under 
any  parts  that  are  undercut,  as  the  sand  is 
jarnng  downwards,  therefore  it  naturally 
falls  away  from  the  underside  of  any  pro- 
jecting part. 

Tackle. — The  boxes  should  be  strong, 
light,  and  made  of  steel.  They  should  all 
be  interchangeable  according  to  the 
various  sizes  either  for  hand  or  machine. 
The  double  lug  box  is  best,  giving'  a  truer 
alignment.  The  double  lug  can  be  either 
a  slot  and  hole  or  two  holes. 

For  patterns  with  small  quantities  off 
and  intricate  joint,  a  plaster  oddside 
should  be  made,  as  they  are  easy,  cheap, 
and  dui-able. 

For  large  orders  or  repetition  work, 
machines  are  a  necessity.  They  do  good 
in  two  ways,  i.e.,  by  reducing  costs  and 
increasing  output  on  the  jobs  they  are 
working.  They  also  speed  the  work  up 
generally  in  the  shop.  Two  boys  working 
a  machine  with  boxes  10  in.  by  10  in.  by 
il  in.  have  produced  180  complete  moulds 
in  the  day  with  from  two  to  four  cores  in 
each.  Two  youths,  17  to  18  years  of  age, 
have  produced  G2  moulds,  I8h  in.  by  10  in. 
by  5  in.  deep,  painted  and  blacked.  The 
({uantities  vary  according  to  size  of  boxes 
and  design  of  castings.  To  get  the  full 
advantage  from  the  larger  machine  it  is 
essential  there  should  be  an  electric  crane 
specially  for  its  use. 

For  large  quantities  of  light  castings 
the  Tropenas  vessel  or  electric  furnace 
are  to  be  recommended. 

To  ensure  sound  steel  casting-s  it  is 
essential  to  have  in  the  first  place  a  good 
steel,  that  is,  steel  containing  the  correct 
composition  for  the  work  recjuired,  and 
properly  "  killed,"  in  order  to  ensure  it 
lying  quietly  in  the  mould.  It  is  also  as 
essential  that  the  sand  be  suitable ;  if 
being  used  green,  it  should  have  just  the 
correct  moisture,  and  just  sufficient  bond 
to  work  it.  Sand,  in  the  first  place,  should 
always  be  dried  before  milling  in  order  to 
get  the  required  moisture  by  adding 
water,  and  the  necessary  binding  material. 
The  author  prefers  to  use  the  natural 
sands  whenever  possible.  The  sands 
generally  used  in  Engdand  for  steel  cast- 
ings are  Belgian  loam,  used  either  by 
itself  or  with  a  small  amount  of  silver 
sand,  Cornish  loam  with  silver  sand,  and 
Yorkshire  sand  with  silver  sand.  Of  the 
three  mentioned,  the  authors  prefers  York- 
shire, as  it  is  easy  to  work,  is  tough,  but 
not  too  close,  gives  a  good  skin  on  either 
dry  or  green-moulded  ca.stings,  and  does 
not  cakei  in  the  mill  as  much  as  the  first 
two.  For  cores,  the  author's  practice  is  to 
mix  eight  parts  silica  to  one  of  Yorkshire 
and  up  to  4  to  1  for  moulds,  varying,  of 
(•nurse,  accoiding  to  weigdit  and  design. 

Running  and  Feeding. 

Where  possible  the  best  system  is 
bottom  runners,  and  in  one  of  the  thinner 
sections  of  the  casting".  Oareful  judgment 
is  leciuired  for  feeding  heads  to  have  the 
required  size  and  in  the  right  place  in 
order  to  get  a  solid  casting  and  avoid 
wasting  steel. 

Very  soon  after  casting  all  runners  and 
feeding  heads  should  be  released  so  as  to 


enable  the  contraction  to  take  place  and 
avoid  having  a  pull  in  the  casting. 

When  the  pattern  is  made,  it  should  in 
I  he  first  place  be  taken  into  consideration 
as  to  whether  the  casting  is  to  be  made 
green  or  dry,  and  the  decision  generally 
arrived  at  is  based  on  how  much  machin- 
ing is  to  be  done  on  the  casting,  and 
whether  the  difference  in  the  two  methods 
of  moulding  is  worth  the  risk  of  making 
an  unsound  casting  by  making  it  in  green 
sand.     A  further  consideration  depends 
upon  desigii  of  the  casting.     In  such 
cases  it  is  essential  to  make  it  green  to 
allow  for  the  contraction  strains  taking 
place  and  preventing-  the  casting"  pulling 
into  pieces.    In  some  cases  the  weight  and 
design  must  be  taken  into  consideration 
in  deciding  these  points.    If  there  is  no 
danger  of  the  casting  pulling  with  a  dry- 
sand  mould  owing-  to  design,  it  is  always 
much  safer  to  produce  a  sound  casting 
from  diT-sand  work  than  frxmi  green-sand 
work,  owing  to  the  properties  of  the  steel 
used  for  castings.     Of  course,  there  are 
many  different  designs  of  castings  to  be 
contended  with,  and  the  greatest  trouble 
given  to  a  steel  foundry  manager  is  often 
caused  by  the  designer  not  having  had  any 
steel  foiuidiy  i)ractice.    To  produce  good, 
sound  steel  castings  it  should  always  be 
the  aim  to  have  the  thicknesses  of  the  metal 
as  much  alike  as  possible.  Wherever 
thick  or  bulky  pieces  of  steel  are  joined 
tooether  with  lighter  sections,  means  have 
always  to  be  found  (if  tlie  design  cannot 
be  altered)  to  overcome  the  difficulties  en- 
countered.   This  can  be  acdiieved,  either 
by  using  chills  or  causing  the  thick  por- 
tion to  freeze  approximately  at  the  same 
time  as  the  thinner  sections.     In  some 
cases,  however,  a  reinforcement  is  used, 
but  this  is  not  always  a  wise  policy,  owing 
to  the  possibility  df  a  mishap,  after  the 
casting  is  put  to  work,  disclosina'  the  rein- 
forcement in  anv  fracture.  Naturally, 
the  blame  would  straight  away  be  put 
down  to  this  method.    This  can  be  further 
illustrated  by  a  large  mill  pinion  casting 
of,  say,  2  ft."  0  in.  tooth  fat  e  by  3  ft.  dia- 
meter in  the  tooth  portion,  reduced  down 
to,  say,  IS  in.  or  so  on  the  neck  jiortion. 
The  best  method  of  producing  this  cdass  of 
casting-  is  to  have  it  cored  out.    At  times, 
however,  it  is  found  that  engineers  object 
to  this  method  of  coring-  out.  •  They  state 
they  must  ha.ve  a  solid  casting.  In  oixler  to 
meet  their  views,  as  far  as  possible  (which 
steel  founders,  of  course,  have  to  do),  it 
is  endeavoured  to  produce  a  solid  casting. 
This,  however,  is  an  impossibility  without 
some  method  of  reinforcement,  as  it  is 
impossible  to  feed  the  body  portion  of  the 
'■listing-    of    the    dimensions  mentioned', 
through  the  size  of  the  neck  and  the  wob- 
blei'.    Thercifoire,  the  method  of  reinforce- 
ment has  to  be  used.  This  is  accomi>lished 
by  putting  in  what  is  called    locally,  a 
"  dummy,"  sufficiently  larg-e,  to  prevent 
the  pipe  right  through  the  top  neck  and 
wobbler,  which  would  take  place  unless 
^  ;)niething  of  this  description  was  carried 
out. 

Again  in  the  case  of  hydraulic  cylinders, 
in  most  steel  foundries,  there  does  not 
seem  to  be  any  set  way  in  which  to  cast 
them.  This  is  done,  either  mouth  down- 
wards or  upwards,  but  in  any  case  there 
should  be  taken  into  consideration  the 
location  of  the  large  bulk  of  the  steel,  and 

(Continued  on  page  21). 
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CONSTITUTIONAL  DIAGRAM 
OF  IRON-CARBON  SYSTEM.* 

Many  important  investigatioJis  of  tliei  pro- 
perties  of  the  alloys  of  iron  with  caibon 
have  recently  been  made,  as  the  lesult  of 
which  the  constitntioual  diagram  of  iron 
and  carbon  rec^nires  to  he  modified  in  some 
impoitant  points. 

Craphitisation  in  Iron-Carbon  Alloys. 

As  regards  tlie  mode  of  jirmluction  of 
graphite,  which  is  usually  found  in  caist 
iron,  some  metallurgists  believe,  that 
graphite  always  results  from  the  breaking 
up  of  the  cementite  soon  after  its  solidifi- 
cation owing  to  its  instability  at  very  high 
temperatures.  From  the  mode  of  occur- 
rence, other  metallurgists  contend  that  it 
is  a  product  directly  separated  from  the 
melt,  the  graphitisation  taking  place  more- 
easily,  in  proportion  as  the  rate  of  cooling 
through  the  solidifying  range  is  lower,  and 
they  propound  the  so-called  double  dia- 
gram representing  the  stable  and  unstable 
equilibriums. 

According  to  the  result  recent  investi- 
gation by  i)r.  T.  Murakami  and  the  pre- 
sent author,  the  gra]3hite  in  cast  ii'on  is 
not  a  product  ily  separated  from  the 
melt,  but  is  ijroduced  in  the  range  from 
1,130  deg.  to  1,050  deg.;  that  is,  the 
grapliitisatiou  takes  iilacei  after  the  solidi- 
ficati(m  of  the  melt.  This  result  was 
obtained  from  quenching  experiments  at 
very  high  temperatures.  Thus  the  double 
diagram  as  given  in  many  text-books  of 
metallurgy  is  not  correct,  in  accordance 
with  Professor  A.  Sauveur's  view. 

The  question  whether  the  liquid  iron- 
carbon  alloys  contain  carbon  as  graphite 
or  aiS  cementite,  has  an  intimate  connec- 
tion with  the  two  theories  of  graphitisa- 
tion above  referred  to,  and  can  l)e  solved 
by  a  quenchiug  experiment  with  the  melt, 
in  which  the  molecular  staie  of  the  dis- 
solved carbon  in  the  liquid  can  be  kept  at 
room  temperature.  Dr.  Murakanri  and  the 
present  author  cooled  the  liquid  alloys  at 
different  rates,  or  quenched  them  in  a 
thick  iron  mould  having  a  narrow  hole, 
2  mm.  thick,  3  cm.  wide,  6  cm.  deep.  This 
mode  of  quenching  the  m.elt  was  more 
effective  than  quenching  in  water.  The 
result  of  the  experiment  was  that  the 
quicker  the  rate  of  cooling  the  less  Iho 
degree  of  graphitisation,  and  that  bv 
quenching  the  melt  in  the  iron  mould, 
even  hypereutectoid  alloys  approaching 
to  the  concentration  of  cementite  do  not 
grajihitise  at  all.  These  results  show  that 
in  a  licjuid  state,  carbon  exists  in  the  com- 
bined state,  otherwise  quick  cooling  will 
cause  a  greater  degree  of  graphitisation. 
If  this  conclusion  be  correct,  it  is  very 
natural  to  conceive  that  the  first  product 
of  solidification  is  the  cementite,  but  not 
graphite. 

According  to  the  result  of  the  author's 
investigation  above  mentioned,  the  theory 
of  graphitisation  is  as  follows  :  The  fonna- 

*  Paper  read  before  the  Iron  and  Steel  Institute, 
at.  tlie  annual  meeting,  Rlay,  1922,  hy  Kotaro 
TTniKhi,  (To)ioku  Iniporial  University,  Sendai, 
Japan). 


tion  of  graphite  is-  not  a  direct  decomposi- 
tion of  cementite  by  the  equation 

re3C  =  3Fe  +  (\ 
but  it  is  due  to  a  catalytic  action  of  gases, 
such  as  carbon  monoxide  or  dioxide.  The 
mechanism  of  this  catalytic  action  is  not 
yet  certain,  but  the  following  assumi)tion 
will  not  bp'  far  from  the  facts.  As  the 
teniperature  of  the  specimen  falls  from  the 
melting  point,  a  minute  quantity  of  free 
carbon  dioxide  coexisting  with  carbon 
monoxide  soon  reacts  on  cementite  and 
produces  carbon  monoxide  by  the  equation 

Ee,C  +  00,  =  2CO'  +  3re; 

this  diminution  or  disappearance  of  free 
carbon  dioxide  caiises  a  further  dissocia- 
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Fig.  1. — Honda's  Iron  Carbon  Diagram. 

tion  of  cailKin  monoxide  by  the  ecjuation, 

2CO  =  C02  +  C', 
reproducing  the  dioxide,  which  reaets  with 
cementite.  Thus,  if  there  be  in  the  metal 
a  small  cjuantity  of  free  carbon  monoxide, 
these  tw^o  reactions  are  continuously 
repeated,  and  graphite  is  giadually  pro- 
duced with  the  consumption  of  cementite. 
The  most  favourable  temperature  for  the 
gi'aphitisaticm  is  just  below  the  eutectic 
point  (1,130  deg.'  to  1,100  deg.),  but  as 
the  temperature  falls  graphitisation 
always  becomes  less.    Thus,  since  g-raphi- 


FlG.  2, — Magnetisation  Tcmperatura  Curve. 

tisation  always  lakes  place  after  iho 
solidification  of  the  melt,  the  graphite 
lines  on  the  double  diagram  nurst  In' 
omitted. 


A4  01"  7-8  Transformation. 

Tliis    is    an    al  lot  iiii)ir 
characterisl  ic     of  puie 
fiisl     ol)S('i\'e(l  1>V 


1 1  ansldi  nial  Ion 
iron  :     it  was 
Osmond  thcrnKillv, 


then    by    P.    Ctirie  magnetically, 
afterwards  by   Gonterniann,  Werss 
F()ex,     Ruer    and     Kaneko,  Ishiw 
etc.      The  mean    values    of    the  hm 
measurement    for    the    Ar4  and 
points  are  1,400  deg.  C'en.  and  1,410  ( 
Cen.   respectively.       Ruer  and  Kl^: 
investigated  the  change  of  the  A4  p 
due  to  the  addition  of  carbon  to  iron  :  le) 
found  that  this  point  rapidly  rise-  \t| 
the  increase  of  carbon,  and  that  at  1  8( 
deg.  Cen.  the  melt  0'38  per  cent  (aioi 
is  in  equilibrium  with  y  a.nd  8  irons  nf  h( 
conoentrations  081  jrer  cent  carboii  jnc 
0'07  per  cent  carbon  respectively.  Ik 
corresponding  curves  in  the  diagrai.ijin 
those  given  by  Ruer  and  F.  Goerens  i 

The  recent  progress  of  X-ray  exa 
tion  has  reveialed  the  actual  configui 
of  atoms  in  a  and  y  irons;  but  owin 
the  difficulty  of  experimenting"  at  tin 
temperature,  the  determination  o 
atomic  configuration  in  (5-iron  has  nm 
been  made.  Tudg-ing  from  its  phy 
properties,  however,  it  seenrs  very 
able  that  the  space-lattice  in  8-h 
cube  centred  as  in  a-irou. 

A3  Of  a—y  Transformational 

This  is  a  well-known  allotropic  t  m 


formation  characteristic  of  pure  iroi 
transformation  point  during  heating 
point)  is  904  deg*.  Cen.,  and  that  di 
cooling  (Ar3  point)  894  deg  Cen. 
the  addition  of  ca.rbon  in  iron,  this 
falls   continuously   until   it  i-eaches 
eutechtoid  h.oiizontal  or  f  Al  line  at  a|iiu 
centration  of  0'85  per  cent  carbon. 

By  X-ray  examination  it  is  foun( 
y-iron  possesses  a  face-centred  cube  spe- 
lattice,    the   atomic  config\iration 
that  of  the  closest-packed  atoms. 
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A2  or  Magnetic  Transfcnnation, 

This  transformation  is  sometimes  < 
the  (I — /3  transformation.  On 
occasions  the  author  has  shown  tlif 
transformation  in  pure  iron  is  a  prt 
sive  change  beginning  from  the 
temperature  and  ending  at  abcnit  7fif 
Cen.,  its  rate  of  ciiange  increasin 
the  rise  of  temperature.  This  ])rogi 
change,  as  revealed  bv  its  magnetic 
perty,  is  clearly  seen  from  the  magi 
tion-temperature  curve  (a)  in  a  ■'■ 
field  (Fig.  2).  Though  the  tempera t 
kept  constant  in  the  transforming 
for  a  sufficiently  long  period  of  tint 
magnetisation,  that  is,  the  transform 
does  not  progress  with  time.  In 
words,  the  internal  change  correspi 
to  the  A2  tran.sformation  is  a.  d 
function  of  temiieiaiure,  unlike  alio 
transformations,  such  as  the  A3  ar,* A-i 
transformations,  in  which  the  vm^* 
ta.kes  place  at  a  definite  temjieraturwv 
vided  a  sufficient  time  is  allowed  fP^^'* 
transformation.  It  is  not,  tln'iSnn' 
apjnopriate  1o  consider  tlie  A2  tran-il)i;> 


tion  as  an  allotropic  change  of  ]iha^» 

The  A2  |)oint  as  determiiied  the 
is  usually  taken  as  708  deg.  Cen. 
the  temperature  at  which  the  rate  c 
evolution  or  absorption  is  a  maxim 
cooling  or  heating  respectively,  and 
what  lower  than  7!)0  deg.  pioposed 
present  author.  '!'h(>  latter  is  not  ih 
peralurc  al  whii  li  ihc  magnetic  tr 
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jitiou   would  take  place,   but  that  at 
iiich  the  trausformation  begins  on  cool- 
ly or  terminates  on  heating.    It  is  the 
,nperature  at  which  iron  changes  from 
i  ferromagnetic   to  the  paramagnetic 
ite;  hence  we  see  the  reason  why  the 
'|me  "  critical  point  "  is  very  appropriate 
t  the  A2  point  as  sO'  defined.    Since  the 
iange  grarlually  takes  place  in  the  whole 
age  of  temperature  below  the  A2  or 
fignetic  transformation  point,  and  every 
|;aiperature  in  this  range  has  the  same 
'.ahty  with  respect  to  the  transformation, 
I  is  obviously  not  correct  tO'  call  a  tem- 
'Irature,  T68  deg.   Ceu.,  at  which  the 
jange  is  a  maximum,  the  A2  or  critical 
wint  or  range. 

^{■According  to  the  result  of  X-ray 
-<.amination,  below  the  A3  point  ii'on  has 
;  ways  a  space-lattice  of  centred  cube, 

lieli  is  in  complete  agreement  w-ith  the 

ew  given  above.  There  is  thus  no 
.  iron  as  an  independent  phase.  The  A-3 
j,ausformation  during  heating  is  then 
comically  the  change  of  the  atomic  con- 
j-furation  in  iron  crystals  from  a  centred 
i,  a  facei-centred  cube. 
I  It  is  here  to  be  remarked  that  in  a  weak 
Uective  field  (applied  field  minus  demag- 
I  .'tising  force),  the  magnetisatiun-tcm- 
L;rature  curve  remains  constant  or  rather 
(Ises  with  temperature  up  to  the  vicinity 
I:'  the  critical  point,  and  then  falls  very 
I  ipidly,  as  shown  in  Fig.  2  (b).  The 
liurse  of  this  curve  is  quite  different 
1  om  that  of  the  curve  in  strong  fields 
-Jig.  2,  a).  This  constant  magnetisation 
:.'ad  its  rapid  fall  are  attributed  to  the 
I  icreasing  effect  of  magnetisatioii  due  to 
le  thermal  agitation  of  molecular  mag- 
j'ets,  which  is  only  effective  in  weak  fields. 
'  he  difference  of  ordinates  between  the 
jurve  (6)  and  the  dotted  curve  is  the 
[  icrease  due  to  the  effect  of  temperature ; 
liis  mcreasing  effect  has  no  relation  to 
lie  structure  or  constitution  of  iron, 
lence,  in  order  to  find  the  relation 
■  etween  the  magnetisation  and  the  struc- 
iire,  we  must  work  in  strong'  fields,  where 
(he  above  disturbing  effect  is  absent, 
lince,  in  a-  short  siJecimen,  the  demagne- 
ising  force  is  very  large,  the  effective 
ield,  even  if  the  applied  field  exceeds  100 
'.G.S.  units,  falls  below  10,  so  that  in 
,nagnetic  analysis  it  is  convenient  to  use 
,  specimen  whose  dimension  ratio'  is  at 
east  greater  than  15. 

The  abrupt  fall  of  magnetisation  m 
("eak  fields  is  frequently  quoted  as  an 
,>vidence  of  the  allotropy  of  the  A2  trans- 
orniation,  but,  as  explained  above,  this  is 
evidently  wrong. 

It  remains  to  explain  what  is  the  nature 
)f  the  progressive  change  in  the  A2 
;ransforniation.  It  is  not  the  change  of 
itomic  configuration,  as  is  the  case  with 
:he  allotropic  change,  bait  very  probably  a 
gradual  change  of  energy  in  atoms  accom- 
panying the  rise  of  temperature.  Accord- 
ing to  the  theory  of  Dr.  J.  Okubo  and  the 
present  author,  the  gradual  diminution  of 
magnetisation  with  rise  of  temperature  is 
lue  to  the  increasing  velocity  of  rotation 
3f  the  atoms  about  their  magnetic  axes. 
Ihe  angular  velocity  of  this  rotation  is 
assumed  to  be  comparatively  small  at 
room  temperature,  and  the  gyrostatic 
resistance  to  the  turning  of  the  magnetic 
^ses  of  the  atoms  in  the  direction  of  the 
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field  is  very  small.  But  as  the  temperature 
is  continuously  increased  to  a  very  high 
degree,  the  angular  velocity,  by  virtue  of 
thermal  impact  among  atoms,  always 
becomes  greater,  and  hence  the  gyrostatic 
action  of  the  atoms  rapidly  increases,  the 
substance  becoming  thereby  less  and  less 
magnetisable,  till  magnetisation  vanishes. 
Here  it  is  to  be  assumed  that  when  the 
field  ceases  to  act,  the  direction  of  the 
magnetic  axes  takes  a  distribution 
uniform  in  all  directions  by  virtue  of 
thermal  impact.  Thus,  in  this  theory,  the 
A2  transfonnation  is  of  the  progressive 
nature  and  the  change  will  obviously  be  a 
definite  function  of  temperament,  as 
obsei'\'ed.  The  heat  absorbed  during  Ac2 
transformation  is  the  energy  required  to 
increase  the  angular  velocity  of  the  atoms, 
while  the  heat  evolved  during  Ar2  trans- 
formafion  is  the  energy  of  rotation 
liberated. 

The  A2  points  in  pure  iron  during  heat- 
ing and  cooling  exactly  coincide  with 
each  other,  its  value  being  790  deg.  Cen. 
According  to  the  accurate  magnetic  deter- 
mination of  Dr.  T.  Ishiwara,  with  the 
addition  of  carbon  to  iron,  the  Ac2  point 
of  iron  continuously  lails  to  780^  deg.  Cen. 
at  about  i  per  cent  of  carbon  and  after- 
wards remains  nearly  constant.  Up  to 
0  5  per  cent  of  carbon,  the  Ar2  point 
nearly  coincides  with  the  Ac2  point,  but 
afterwards  the  fomier  falls  gradually 
below  the  latter,  and  at  4  per  cent  of 
carbon  the  difference  amounts  to'  25  deg. 
Cen.  Taking  the  mean  of  these  two  sets 
of  values,  the  A2  line,  beginning  at  790 
deg.,  continuously  falls  to  780  deg.  at  1 
per  cent  of  carbon  and  775  deg.  at  4  per 
cent.  Since  the  A2  transformation  is  not 
the  change  of  phase,  the  A2  line  is  dotted 
to  disting'uish  it  from  other  lines  or  curves 
representing  the  change  of  phases.  The 
line  is  the  beginning  of  the  Ai2  trans- 
formation, or  the  end  of  the  Ac2  trans- 
formation. Thus,  above  the  eutectoid 
points,  the  iron-carbon  alloys  are  still 
ferromagnetic,  though  weak. 

In  applying  the  us^'ial  method  of 
thermal  analysis,  its  accuracy  being  not 
sufficiently  high,  it  is  not  possible 
accurately  to  determine  the  actual  begin- 
ning or  the  end  of  the  A2  transformation, 
especially  in  the  alloys  containing-  more 
than  0  5  per  cent  of  carbon.  Thus  the  A2 
line  just  referred  to  was  not  former^ly 
detected  by  any  observer,  except  by  Pro- 
fessor Cai'penter,  who  observed  in  his 
cooling  curves  in  steel  and  cast  iron  a 
minute  thermal  point  at  770  deg.  Cen.  to 
800  deg.  Cen. 

From  the  above  result  it  is  concluded 
that  the  above  eutectoid  concentration, 
the  Al  and  A3  points  merge  into  a  single 
point,  but  the  A2  point  does  not  do  so,  as 
is  usually  believed  to  be  the  case. 

Eutectoid  Transformation. 

This  is  the  transformation  characteristic 
of  steel  or  cast  iron.  During  heating  the 
transformation  takes  place  at  760  deg. 
Cen.,  but  during  cooling  at  700  deg.  Cen; 
this  is  the  temperature  at  which  cemeiitite 
dissolves  or  separates  from  iron.  Theoreti- 
cally the  Al  line  must  be  horizontal, 
extending  to  the  concentration  of 
cementite;  but  in  actual  cases,  it  rises 
slightly    a*    higher    conoemtrations  of 
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carbon,  the  maximum  increase  being  20 
deg.  This  increase  is  very  probably  due 
to  the  presence  of  silicon  in  these  alloys  i  s 
impurities.  For  it  is  well  known  that 
silicon  raises  the  Al  point  of  steel,  and 
though  in  these  alloys  the  quantity  of 
silicon  present  does  hot  much  differ  in 
each  case,  yet  the  ferrite  in  which  it 
dissolves  continuously  diminishes  as  the 
content  of  carbon  increases,  being"  zero  at 
the  concentration  of  cementite.  Hence  the 
concentration  of  silicon  in  ferrite  steadily 
increases  as  carbon  increases,  and  hence 
the  Al  point  is  raised.  On  the  other  hand, 
manganese  is  known  to  depress  the  Al 
point;  and  hence,  as  the  quantity  of 
silicon  present  as  impurities  is  greater  and 
that  of  manganese  smaller,  the  rise  of  the 
Al  point  is  greater.  In  the  author's  ideal 
diagi'am  of  the  iron-carbon  system,  the  Al 
line  is  drawn  horizontally. 

Considered  from  the  point  of  view  of  the 
microstructure,  tne  Al  transformation 
consists  in  austentite  .^pearlite;  but,  as 
the  author  has  stated  in  other  papers,  the 
above  equation  represents  only  the  result 
of  reaction  or  process,  but  not  the  process 
itself.  According  to  the  author's  view, 
the  process  takes  place  in  the  order  of 
austenite  martensite  ^  pearlite ;  that 
is,  during  cooling  at  the  Al  point  the 
austenite  changes  to  pearlite  through' 
martensite,  and  during  heating  the  reverse 
change  takes  place.  It  should  be  here 
remarked  that  at  the  ordinaiy  Al  point, 
as  soon  as  martensite  is  foimed,  it  is 
immediately  changed  into  pearlite  or 
austenite,  and  hence,  in  the  case  of 
('(^uilibrium,  the  martensite  does  not 
actually'  come  into  existence.  Hence,  in 
the  equilibrium  diagram,  the  martensite 
line  ought  to  be  absent.  It  is  only  in  the 
case  of  quenching  or  non-equilibrating 
transfonnation  that  the  martensite  is 
formed  and  remains  undecomposed. 

Some  metallurgists  object  to  the  double 
reaction  above  mentioned  as  contradictory 
to  the  phase  rule,  but  they  have  misunder- 
stood the  meaning  of  the  above  reaction. 

GcTTjentite  Transformation. 

This  is  the  transformation  characteristic 
of  cementite;  it  is  in  its  nature  the  same 
transformation  as  the  A2  transformation 
in  iron.  The  transfoi-mation  is  progressive 
and  extends  from  the  lowest  temperature 
to  215  deg.  Cen.,  the  change  being  a 
definite  function  of  temperature.  During 
heating  or  cooling,  the  transformation 
terminates  or  commences  at  the  same 
temperature  (215  deg.  Cen.),  the  AO  point. 
This  point  is  obseiwable  for  all  alloys  con- 
taining free  cementite.  and  has  always  the 
same  value.  vSince  the  transformation  is 
not  the  change  of  phase,  in  the  constitu- 
tional diagram  the  AO  line  is  drawn  as  a 
dotted  horizontal  line  like  the  A2  line. 


South  American  Selling  Agents. — Jlessrs. 
Alfred  Herbert  Ltd..  of  Coventry,  inform  us  that 
since  opening  their  South  American  branch  office 
at  Buenos  Aires  they  have  been  appointed  selUng 
agents  for  the  following  well-known  British  manu- 
facturers :  Vulcan  Foundry  Ltd.,  Newton-le- 
Willows:  Clayton  Wagons  Ltd.,  Lincoln;  British 
Oriffin  Chilled  Iron  &  Steel  Co.  Ltd.,  Barrow-in- 
Furness;  Watson,  SaviUe  &  Co.  Ltd.,  Sheffield;  C. 
B.  Parry  Ltd.,  Liverpool;  Howell  &  Co.  Ltd., 
Wincobank. 
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A  Weekly  Record. 


Shipbuilding  Costs, 

The  annual  report  of  the  Newcastle 
Chamber  of  Commerce  expresses  the 
opinion  that  there  is  little  prospect  of  any 
permanent  improvement  in  shipbuilding 
for  a  long  time  to  come,  and  until  the 
present  costs — which  have  already  been 
reduced — can  be  reduced  further  by  at 
least  'iO  per  cent. 

Locomotive  Works  Busy, 

Several  erecting  departments  of  the 
locomotive  engmeering  works  of  the 
London  and  North-Western  Railway  at 
Crewe  will  be  able  to  work  five  days  a 
week  for  the  next  six  months.  Up  to  the 
past  week  the  men  have  only  been  work- 
ing four  days  each  week.  The  extra  day's 
work  has  been  made  possible  by  the  fact 
that  ten  powerful  superheated  express 
goods  engines  are  to  be  built  and  ten 
express  passenger  engines.  The  boilers 
of  these  are  being  built  at  the  Lancashire 
and  Yorkshire  works  at  Horwich. 

Engineering  Firm's  Fusion. 

We  learn  that  Messrs.  Charles  Walms- 
ley  &  Co.  Ltd.,  paper  makers'  engineers, 
of  Elton,  Bury,  have  joined  forces  witli 
Sir  W.  G.  Armstrong,  Whitworth  &  Co. 
Ltd.,  of  Manchester.  The  new  Walmsley 
company  will  retain  the  services  of  Mr. 
John  Wolstenholme  as  managing  director, 
and  Mr.  William  Adamson  as  technical 
director  and  deputy-managing  director. 
Messrs.  ^Valnisley  have  a  waiting  list  for 
their  machines,  and  to  ensure  a  lai'ger  out- 
pur  the  arrangement  has  been  effected  so 
that  Messrs.  Armstrong,  Whitworth  & 
Co.'s  Openshaw  works  may  co-operate  in 
the  execution  of  contracts. 

Aeronautical  Research  Fund. 

It  has  now  been  decided  to  utilise 
the  Royal  Aeronautical  Society's  R38 
Memorial  Research  J^'und  for  (a)  the 
placing  of  a  memorial  tablet  in  ibe 
society's  ofl&ces ;  (b)  the  award  of  an 
annual  prize  of  25  guineas  for  the  best 
technical  paper  on  aeronautics,  preference 
being  given  to  those  dealing  with  an  air- 
ship subject.  This  prize  to  be  open  to 
international  competition,  (c)  The  selec- 
tion and  collation  of  information  on  the 
development  of  design  of  airships  to  the 
piesent  stage.  The  balance  of  the  income 
is  to  be  allowed  to  accumulate  for  the 
present. 

The  interest  of  the  Usborne  Memorial 
Fund  is  to  be  devoted  to  the  award  of  a 
prize  in  every  alternate  year  (unless  the 
amount  be  such  as  to  allow  of  an  annual 
prize  to  the  value  of  £10)  for  an  historical 
paper  on  any  aspect  of  aeioiiaiitics.  This 
prize  will  also  be  open  to  international 
competition. 

The  first  Associate  Fellowship  examina- 
tion of  the  Royal  Aeronautical  Society,  in 
accordance  with  the  new  regulations,  will 
be  held  on  September  25  and  26,  in  the 
library,  at  7,  Albei-marle  Street,  London, 
W.L  Entries,  accompanied  by  the  pre- 
scribed examination  fee,  should  reach  the 
secretary  at  that  address  not  later  than 
Monday,  August  28. 


New  Type  Aeroplane. 

A  new  type  of  torpedo-carrying  aero- 
plane whicli  has  been  coaistructed  for  the 
Air  Ministi-y  lias  successifully  undertaken 
a  series  of  difficult  tests.  Appropriately 
named  the  "  Dart,"  the  m.achine  can  carry 
a  torpedo  weighing  1,5001b.,  discharge  it 
with  accuracy  at  naval  craft,  and  icituni 
to  its  base  at  a  speed  of  nearly  two  miles 
pel  minute.  During  the  test  it  is  stated 
that  it  attained  an  altitude  of  3,000  ft.  in 
less  than  six  minutes,  with  a  load  of 
2,130  lb.  The  machine  is  intended  to 
ofierate  with  the  fleet,  and  is  expected  to 
be  especially  effective  as  a  weapon  against 
submarines. 

Dockyard  Firew 

The  disastrous  fire  which  occurred  at 
Pembroke  Dockyard  during  the  past  week 
has  resulted  in  thousands  of  pounds  worth 
of  damage  and  the  dislocation  of  working 
arrangements.  The  fire  broke  out  in  the 
moulding  shop,  and  withm  a  few  minutes 
the  whole  building,  including  drawing 
offices,  stores  and  workmen's  dining  hall, 
was  involved.  It  is  unfortunate  that  the 
moulding  shop  contained  some  relics  of 
wooden  men-of-war,  figureheads  captured 
by  Nelson,  and  a  number  of  valuable 
drawings,  as  these  have  all  been  destroyed. 
It  will  be  recalled  that  during  the  war 
4,000  men  were  employed  at  the  dockyard, 
but  this  figure  has  now  lieeri  reduced  to 
about  l.TOO. 

American  Order  for  Birkenhead. 

As  forecasted  in  our  last  issue,  Messrs. 
Cammell,  Laird  »&  Co.,  of  Birkenhead, 
have  now  received  an  important  order 
from  the  United  Fruit  Co.,  Boston,  Mass., 
for  three  insulated  motor-ships.  The 
vessels  are  of  about  4,000  tons  gross,  and 
will  be  propelled  by  electric  motors,  the 
current  being  generated  by  Cammell- 
Laird-Fullagar  Diesel  engines.  This 
combination  of  machinery  marks  a  new 
era  in  this  country  in  ship  propulsion,  and 
is  certain  to  have  a  big  influence  on  the 
future  of  marine  engineering.  It  is  claimed 
that  by  the  adoption  of  this  combination 
of  machinery  there  is  an  enormous  reduc- 
tion in  fuel  consumption  and  greatly 
increased  cubic  space  and  deadweight 
capacity,  and  that  the  machinery  lends 
itself  to  the  greatest  flexibility  of  control. 

Railways  Anxious  to  Help  Trade. 

Sir  Edwin  Stockton,  who  is  a  director 
of  the  Loudon  &  North-Western  Railway, 
stated  at  a  recent  nu-etini)-  tliat  the  jios^i- 
bility  of  an  early  and  substantial  reduction 
in  railway  rates  is  leceiving  the  most 
earnest  and  serious  consideration  of  rail- 
way managers.  He  added  that  they 
realised  the  urgent  necessity  of  doing  ail 
in  their  power  to  stimulate  trade  by  giving 
the  most  efficient  ti-ansportation  at  the 
lowest  economic  price.  Touching  upon 
llie  sub'joct  of  tile  Railway^  Road  Traris- 
port  Bill,  he  said  that  this  was  an 
illustration  of  the  desire  of  the  railway 
companies  to  bring  the  present  system  of 
iransportntion    uji    to    modem  requiic- 


ments  by  giving  better  facilities  to  the 
traders  whose  traffic  could  be  dealt  w: 
more  cheaply  and  expeditiously  by  ro 
than  by  rail. 

It  was  a  matter  for  regret,  he  said,  tt 
the  criticism  of  the  Ministry  of  Transp( 
was  not  conimuuicated  at  an  earlier  staj 
Through  the  withdrawal  of  the  Bill  tradi 
would  lose  the  beriefit  of  the  additioi 
facilities,  and  the  inability  of  the  railw 
companies  to  compete  on  fair  terms 
road  traffic  would  be  a  very  serious  disi 
vantage  to  the  public.  There  was  alrea 
abundant  evidence  that  this  view 
shared  by  rnany  traders.  Whatever  use 
purpose  it  might  have  served  in  the  pa 
he  declared,  it  was  quite  evident  that  i 
time  had  arrived  when  the  Ministry  shoi 
be  wound  up,  and  the  powers  revert  to 
Board  of  Trade.  They  were  crying 
for  economy,  and  the  closing  of  the  Ti'a: 
port  Ministry  would  be  one  step  in 
right  direction. 

•'Safety  First"  Scheme. 

Messrs.  Fletcher,  Buirows  &  Co.  Lt 
of  Atherton,  Manchester,  are  to  be  co 
plimented  upon   being   one  of  the  fi 
mining  firms  in  this  country  to  take 
"  safety  first  "  seriously.  At  their  collit 
is  a  scheme,  now  in  the  early  stages 
trial,  which  it  is  confidently  anticipa 
will  result  in  an  appieciable  reduction 
accidents.    A  special  committee  has  Ikd 
appointed,  representing  the  managenn 
and  workpeople,  which  meets  periodica  j 
and  makes  suggestions  to  the  mana 
ment.       Although  many  of  the  mini 
regard  the  scheme  as  a   "  stunt,"  it 
thought  they  will  eventually  recognise 
seriousness  of  the  proposition  and  beco( 
genuinely  interested.     When  it  is  st;i 
that   in   Lancashire  alone  undergroii 
workers  lose  £300,000  yearly  in  wa, 
through  accidents  the  scope  for  "  saf 
first  "  will  be  appreciated. 

Critical  Position  at  Aero  Engine  Work 

The  statement  that  Messrs.  Rolls-Eo; 
Ltd.  were    considering  the    question  f 
closing  down  their  aero  engine  work.- 
Derby  on  account  of  the  lack  of  orders 
attracted     widespread     attention,  :kl 
according  to  the  TivH's,  it  has  caused 
concern  at   the   Air  Ministry,  althoi 
the  statement  did  not  come  as  a  surju 
to  the  authorities.    As  a  matter  of  fa 
they  have  been  aware  of  the  pos.sibdy 
For    some  time.      Representations  hi 
been  made  to  the  Ministry  from  time 
time  by  the  Society  of  British  Airciy. 
Constructors,      both      collectively  (4 
individually,  setting  forth  the  serious  e 
dition  in  which  manufacturers  now  f|d 
themselves. 

Mr.  Claude  -lohnson,  managing  dircc|ii 
of   Rolls-Royce    Ltd.,    in  conversati 
stated:   "We  hear  on  the  bcsl  autlnn 
that  the  reason  why  11>c  (lovcrnmenl 
withholding  orders  is  that  they  are  wi 
ing  to  see  the  results  of  certain  expn 
ments  which  are  being  carried  on  w 
legard    to    sucli    dcvtdoi>nients  as 
holicnplcr.      If  that   is  true,  it  seem 
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rel  illogical  reason.  No  one  can  say 
fl'i  the  helicopter  will  become  a  prac- 
i(  le  proposition,  and  in  any  case,  if  we 
judge  by  other  developments  of  the 
its  evolution  must  be  very  gradual. 
,  I  use  to  maintain  oui'  ordinary  aerial 
ti  yth  because  tlie  autliorities  are  of  the 
P  I'll  tliat  an  invention  is  impending 
it  li  will  revolutionise  the  whole  of  our 
li  \-  and  j)ractice  seems  to)ne  the  height 
1  lly.  Did  tlie  Admiralty,  for  instance, 
li  building  because  the  Parsons  turbine 
i:  being  produced?  Or  has  the  build- 
n  I't  niotoi'  cars  ever  been  sus])ended 
)c  use  of  the  probability  of  levolu- 
ii  ^iug  features  being  added  to  it?  " 

i  ir&'  Federation  Conference. 

It'  Annual  Conference  of  the  South 
i'.  es  Miners'  Federation  took  place  at 
}  liff  during  the  past  week.  Mr.  Vernon 
3  tshorn,  M.P.,  was  re-elected  president, 
d,,  Enoch  Morrell  vice-president,  and  Mr. 
);  er  Harris  treasurer. 
; 'resolutions  were  passed  calling  on  the 
jILuliation  Board  for  South  Wales  to  fix 
tjinimum  selling  price  for  coal  for  both 
ij  home  market  aud  the  export  trade  in 
11^ 'F  to  stabilise  the  price  and  improve 
li  wages  of  the  workmen.      A  protest 

also  made  against  the  Trade  Union 
i  now  before  a  Standing  Committee  of 
!;  House  of  Commons. 
|,Le  rei)ort  on  the  financial  position  of 
If  Federation  showed  that  the  income 
(■^  the  year  (including  contributions) 
d'unted  to  i'lOu.STd,  and  the  unemplov- 
I't  levy  £120,728.  On  account  of 
ij'mployment  £178,007  was  paid  to 
i-abers  and  £08,915  was  paid  in  lock- 
I  pay.    Tlic  credit  balance  amounts  to 

f.,571. 

■( 

l|tiiff  Goal  Exports. 

j  t  is  estimated  that  00  per  cent  of  the 
'A  espoited  from  Caidifi  is  beinji-  carried 
['foreign  "bottoms."  In  tliis  ccuuiec- 
I'.,  Mr.  Franklin  Thomas  explained  at  a 
ihting  of  the  Cardiff  Chamber  of  Com- 
f'ce  that,  while  Britain  was  content  to 
i''ely  decree  that  coal  for  the  Admiralty 
iidd  hp  carried  in  British  vessels,  the 
Mich  decree  provided  that  French 
i-ftoes  for  the  French  Navy,  for  State 
tj poses,  aud  for  public  utility  pnipose* 
juld  be  carried  in  French  vessels.  The 
itish  Coal  Exporters'  Federation  had 
jToached  the  Board  of  Trade  on  the 
I  ter,  but  that  department  had  intiniated 
!;t  they  could  not  take  strong  action 
[^ause  of  the  restriction  which  this 
[  ntry  imposed. 

^'he  Chamber  have  decided  to  make 
presentations  to  the  Board  of  Trade 
)h  a  view  to  getting  the  French  decree 
ibshed,  and,  failing  that,  it  is  tbouglit 
pecial  effort  should  be  made  to  secure 
'  i;^iQoyal  of  the  restrictions  in  regard  to 
•lie  utility  services. 

Iping  Aviation. 

["he  latest  issue  of  the  Manchester 
^■niber  of  Commerce  contains  an 
'eresting  article  on  aviation,  and 
rgests  that  it  would  be  of  immeasurable 
ue  to  all  if  the  Chamber  of  Commerce 
every  big  town  took  civil  aviation 
lously.  Every  town,  says  ti.e  writer, 
luld  have  an  aerodrome  with  accom- 
idation    and    petrol    supplies  clo.sely 


adjoining  aud  not  seven  or  eight  miles 
away.  In  most  towns  that  have  aero- 
dromes these  are  so  far  out  that  the  time 
saved  in  a  journey  by  air  is  lost  largely  in 
the  time  taken  to  get  from  the  aerodrome 
to  the  place  of  business.  Tie  difficulty 
caa  be  easily  solved.  Where  such  a  town 
has  not  got  a  suitable  landing  area  near 
by  for  aeroplanes,  in  the  majority  of  cases 
it  will  be  found  that  tlieie  is  a  suital>le 
sheet  of  Avater  handy,  and  the  day  of  the 
amphibian  aeroplane,  which  can  alight  on 
liie  water  or  on  land,  should  be  near. 

The  next  way  in  which  the  Chamber  of 
{Commerce  of  a  town  can  and  should  help 
aviation  is  by  making  sure  that  the 
coming  generation  are  made  fully  alive 
to  all  the  advantages  and  possibilities  of 
aviation. 

Ten  Years'  Peace. 

The  pre.sident  of  the  Iron  and  Steel 
Trades  Conference,  the  Rt.  Hon.  John 
Hodge,  M.P.,  lias  made  some  interesting 
remarks  on  the  questicn  of  a  ten  years" 
peace  in  industry,  as  suggested  by  Mr. 
Frank  Hodges.  He  is  of  the  opinion  that 
the  first  point  to  be  considered  is  what 
terms  and  conditions  can  be  agreed  upon. 
He  states  that  the  methods  prevailing  in 
the  various  industries  of  settling  disjiutes 
require  to  be  remndelled,  and  until 
absohite  confidence  springs  up  between 
the  two  sides  no  tiuce  is  possible. 

"  Take  the  iron  and  steel  industry. 
That  requires  no  truce;  a  truce  already 
exists.  A  general  strike  or  lock-out  is 
unknown,  and  the  number  of  stoppages  of 
work  during'  a  year  are  unimportant, 
affecting  as  they  do  a  very  few  men  and 
being  of  short  duration.  In  fact,  when 
they  do  o(.'cur  they  are  either  caused  by 
a  bad-tempered  manager  or'  equally  tiucu- 
lent  woikman.  Peace  has  been  attained 
in  this  industry  by  the  employers,  to  use 
a  sporting  phra.se,  "  f)laying  the  game,' 
and  the  men  have  rfsj)onded  in  the  right 
spirit . 

"  Take,  for  instance,  the  question  of 
payment  by  results  in  this  industry.  Once 
the  rate  has  been  established  theie  has 
scarcely  been  an  instance  of  an  emploj-er 
tampering  with  that  rate.  Hence  the 
feeling  of  confidence  Avhich  has  become  a 
feattire  of  the  industry.  Can  the  same  be 
said  of  some  of  the  other  industries?  The 
men,  in  the  engineering  industry  in  par- 
ticular, will  never  take  kindly  to  the 
system  of  payment  by  results.  It  is  lack 
of  confidence  which  has  caused  workmen 
in  this  and  other  industries  to  refrain  from 
doing  their  very  best,  knowing  that  when 
they  do  it  means,  on  some  pretext  or 
other,  the  cutting  of  the  rate." 

Sub-station  Equipment. 

The  members  of  the  Incorporated 
Municipal  Electrical  Association,  who 
have  been  holding  their  annua!  meetings 
at  Wolverhampton,  visited  the  works  of 
the  General  Electric  Co.,  Witton,  and 
there  heard  a  paper  b\-  Mr.  K.  A. 
Chattock  on  tlie  subject  of  "  Sub-station 
iMjuipmcnt,  including  Automatic 
Contnd." 

Mr.  Chattock  said  the  storage  battery 
was  a  valuable  adjunct  to  the  direct- 
current  sub-station,  it  special  feature 
being   that  it   guaranteed  reliability  of 


supply  by  meeting  emergencies  when 
short  interruptions  occurred  on  the 
alternating-current  system.  It  also  main- 
tained a  steady  pressure,  which  was  so 
necessary  for  lighting  requirements.  Most 
thickly-populated  centres  of  supply  for 
light  and  power  in  this  country  were  dealt 
with  by  means  of  direct  cuirent  supplied 
through  a  three-wire  distributing  net- 
work. Those  networks  were  divided  into 
reasonably-sized  sections,  and  each  was 
fed  by  a  distinct  sub-station  through  low- 
tension  direct-current  feeders.  The 
majority  of  such  sub-stations  were  now 
equipped  with  converters,  which  drcM" 
their  supply  from  extra  high-tension  poly- 
phase alternating-current  mains.  The 
use  of  other  types  of  rotary  converting 
plant,  such  as  the  synchronous  motor 
generator,  the  induction  motor  generator 
and  the  synchronous  induction  motor 
generator,  had  been  largely  .stiperseded  in 
recent  years  by  the  more  efficient  rotarx' 
converter.  The  adoption  of  those  other 
types  was  originally  due  to  their  greater 
simplicity  and  reliability  in  operation 
when  compared  with  the  operation  of  the 
50-cycle  rotary  converter.  Since,  how- 
ever, the  latter  machine  had  been 
imi)i()ve(l  and  its  equal  reliability  demon- 
strated, tlu>y  were  dropi)ing  out  of  use  for 
lighting  and  power  purposes.  More 
I'ecently  still  the  mercury  arc  rectifier  was 
finding  favour,  and  when  the  price  of  that 
svas  reduced  from  its  present  high  level  it 
.should  prove  a  formidable  rival  to  the 
rotary  converter.  The  advantage  of  using 
direct  curiently  in  a  thickly-i)()i)ulated  dis- 
trict was  largely  due  to  the  possibility 
of  installing  storage  batteries,  by  means 
of  which  the  reliability  of  the  supply  could 
be  properly  safeguarded,  and  also  the 
more  satisfactory  handling  of  small 
motors  on  the  circuit. 

Di.scussing  the  automatic  operation  of 
sub-stations,  Mr.  Chattock  said  since 
July,  1921,  the  Biimingham  Ekn^trical 
Supply  Department  bad  had  the  trial 
mercury  arc  rectifier  at  the  Harborne  sub- 
station, and  had  developed  an  automatic 
system  of  conti  ol  which  had  been  in  opera- 
tion for  some  months  Avith  luitire  satis- 
faction. The  load  on  that  sub-station  did 
not  require  more  than  one  set  at  a  time  in 
parallel  with  the  battery,  so  that  it  had 
not  yet  been  necessary  to  develop  the 
staiting  and  stopping  arrangements  con- 
trolled by  the  total  load  going  out  from 
the  sub-station.  Those  could,  however,  be 
added  when  required.  The  apparatus  was 
left  on  circuit  and  the  attendants  were 
withdrawn  from  the  sub-station  at  night 
lime  and  week-ends,  the  station  being  run 
as  a  two-shift  station.  The  automatic 
aj)])aratus  was  thoroughly  tried  out  for  a 
considerable  time  on  external  resistance 
load,  and  was  found  so  satisfactory  that 
it  was  put  on  circuit  and  the  staff 
eventually  cut  down.  The  rectifier  was 
run  as  a  single  unit  in  parallel  with  the 
storage  battery,  and  was  left  in  circuit  day 
and  night.  Should  a  serious  overload  or 
external  short  circuit  occur  the 
apparatus  automatically  cuts  out,  and  the 
automatic  starting  mechanism  came  into 
operation.  Should  the.  external  trouble 
still  be  on  it  tripped  out  again,  and  that 
was  repeated  three  time;.-;  in  all,  after 
which,  the  apparatus  was  cut  out  per- 
manently. 
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:  How  Other  Industries  Stand.  : 


GERMAN   STEEL  TRADE. 

The  latest  reports  on  the  condition  of 
the  German  steel  trade  all  testify  to  its 
prosperity.  Prices  continue  to  rise, 
speculators  buy  heavily  in  the  hope  of  still 
hig-her  prices,  blast  furnaces  and  rolling 
mills  work  at  full  tension  when  not 
checked  by  the  fuel  shortage  and  produc- 
tion is  insutHcient  to  cope  with  the 
enormous  demand.  There  is,  however, 
some  difficulty  in  obtaining  pig  iron. 
During  the  past  months  considerable 
quantities  have  been  impoTted  from  Lux- 
emburg and  England — the  latter  selling  at 
7,000  marks  per  ton — but  the  supply  is 
siill  short. 

Considerable  ciuantities  of  English  coal 
have  been  imported  into  Germany  of  late, 
and  the  Government  hasprovisionally  freed 
it,  together  with  other  foreign  coal,  from 
the  40  per  cent  coal  tax.  Owing  to  the 
high  price  of  scrap  iron,  the  import  of  this 
product  is  also  being  allowed  duty  free. 

Nearlj-  all  iron  and  steel  and  mixed  iron 
and  coal  concerns  report  largely  increased 
profits  in  1921.  An  exception  is  the  big 
S.ilesian  Dounesmardk  Conij^any,  which 
suffered  a  loss  of  2,000,000  marks,  due 
mainly  to  the  disorders  of  a  year  ago. 
The  Stinnes  concerns,  including  the  three 
allied  electrical  companies,  all  increased 
their  profits  and  their  dividends. 

The  Government  has  proposed  that  repre- 
sentatives of  the  tinplate  industry  be 
taken  into  the  council  of  the  Iron  Industry 
Union.  Great  shortage  of  tinplates 
exists.  Eighty  per  cent  of  the  output  is 
controlled  by  Otto  Wolff,  of  Cologne,  Avho 
favours  exporting  as  against  home  selling 
and  has  the  market  at  his  mercy.  Mr. 
Wolff  lately  tried  to  compel  his  customers 
to  undertake  not  to  import  English  plates, 
of  which  40,000  tons  were  imported 
annually  before  the  war.  Mr.  Wolff  last 
week  repudiated  all  his  long  term  delivery 
contracts  on  the  ground  that  the  unfore- 
seen increase  in  production  cost  makes 
them  unfulfilable. 


THE  COAL  INDUSTRY. 

During  the  earlier  part  of  last  year  it 
was  a  common  assertion — and  a  true  one 
— that  the  high  cost  of  coal  was  retarding 
industrial  recovery.  Since  then  prices 
have  been  brought  down  to  a  point  at 
which  neither  the  miner  nor  the  owner  is 
receiving  adequate  remuneration. 

The  coal,  iron  and  steel  and  other 
staple  industries  of  the  country  have 
relegated  profits  to  a  secondary  position, 
having  realised  that  their  operations  must 
be  cairied  o<n,  evein  if  at  tem]>orary  loss. 
The  railways  would  do  well  to  follow  their 
example  and  dwell  less  upon  the  "  divine 
rights  "  of  shareholders.  The  increased 
Irafbc  lhat  must  eventually  result  from  an 
all-round  lowering  of  rates  should  prove 
a  sulficieni  protection  for  dividends. 

The  paltry  concessions  recently 
announced  by  the  railway  managers,  pai- 
liculaily  with  respect  to  the  rail  rates  on 
luel,  would  appear  to  show  that  they  liave 
not  us  yet  seriously  applied  themselves  to 


the  problem  of  determining  how  they  can 
best  assist  in  restoring  trade. 

In  this  connection  the  Mining  Associa- 
tion of  Great  Britain  is  again  taking  up 
with  the  railway  companies  the  question 
of  high  transport  charges. 

This  body  has  issued  a  statement  setting 
out  its  case  for  a  substantial  rediiction  in 
the  rail  rates  and  dock  and  shipping  dues 
on  coal,  showing  that  while  some  slight 
concessions  have  been  made  in  this  respect, 
existing  charges  still  constitute  one  of  the 
most  serious  obstacles  to  the  recovery  of 
trade. 

The  percentage  increase  in  rail  rates, 
it  is  stated,  remains  at  75  per  cent  above 
pre-war  level,  plus  a  flat-rate  addition  of 
hd.  a  ton,  while  dock  and  shipping  charges 
are  still  from  100  to  over  400  per  cent  over 
this  scale. 


We  give  below  the  official  statement  of 
the  coal  output  at  the  mines  of  Great 
Britain  lor  the  four  weeks  ended  June  10. 
For  the  week  ended  at  that  date  the  out- 
\mt  was  2,681,800  tons,  as  compared  with 
4,440,900  tons  in  the  previous  week.  Last 
year  the  output  from  April  4  to  July  4 
was  only  179,100  tons,  owing  to  the  stop- 
page of  work  at  the  mines. 

May -JO  Mny  27  June  3  JiuielO* 

Districts.  To/is.  Tona.  Tons.  Toiis. 

Northumberland   280,300  2^7,100  265.600  l^'fi.lOO 

lliirham    6n.'i,m0  673,6  iQ  631,500  481, SdO 

Vorkshire  ,.  -   811,500  784,700  739,000  372,700 

Lanoashire,  Cheshire, 

aud  Nnrth  Wales  ,.  ,  382,300  370.600  364,600  228,200 
Derby,  Nottingham  and 

Leicester   520,2)0  447,800  440,000  184,000 

Stafford,  Shropshire, 

Warwick,    Worcester  303,200  271,200  276,600  99,600 
South  Wales  and  Mon- 
mouthshire  1,070,260  1,068.600  l,016,f00  468,000 

Oiher  English  Districts  93,H00  S6,400  83,500  53,800 

Sootlaod   046,900  669,600  620,600  tit8,600 

T«tal    4  804,100    4,629,600   4,440,900  2,681.800 

*  Whitsun  week. 


CORRESPONDENCE. 


MOTOR  VEHICLE  MANUFACTURE. 
7'o  the  Editor  of  Engineering  World. 

Sir, — With  the  settlement  of  the  dispute  in  the 
engineering  industry,  it  would  appear  a  favourable 
time  to  draw  attention  to  one  of  the  reasons  for 
lack  of  work  and  employment. 

The  manufacture  of  motor  vehicles,  which  is  the 
youngest,  but  not  the  least  important  branch  of  the 
industry  in  this  country,  seemed  before  the  war  to 
have  passed  through  its  initial  difficulties,  and  to 
give  every  prospect  of  becoming  one  of  the  most 
important  in  the  country.  It  had  been^  built  up 
with  gieat  difficulty,  and  without  the  assistance  of 
any  tariff.  A  really  good  export  business  had  been 
commenced  in  our  Colonies  and  Dominions,  and  in 
other  overseas  markets  as  well.  During  the  war 
these  markets  could  not  be  supplied  and  American 
manufacturers,  who  had  done  ne.xt  to  nothing  in 
the  way  of  supplying  commercial  vehicles,  seized 
the  opportunity  to  make  the  most  of  them.  Not 
only  the  American  manufacturers  but  the  Italians, 
who  somehow  managed  to  make  vehicles  for  e.xport 
during  the  war,  also  took  advantage  of  the  British 
makers'  inability  to  supply.  When  British  makers 
were  able  to  manufacture  again  for  export  they 
found  their  overseas  markets  had  been  captured, 
and  that  there  were  such  large  stocks  of  vehicles 
already  there  that  very  little  business  could  be  done, 
and  many  of  the  firms  who  took  the  risk  of  sending 
out  vehicles  in  the  hope  of  sales  liave  tlicm  still  on 
their  hands. 

On  the  conclusion  of  peace  there  was  for  some 
time  a  good  demand  for  vehicles  in  this  country, 
but  foreign  makers  immediately  started  to  compete, 
A  30  per  nt  duty  was  placed  on  pleasure  cars, 
but,  for        "  reason,  politiciajig  decided  that  com- 


mercial vehicles  should  come  into  the  count 
free.    Large  numbers  of  American  make, 
been  produced  in  a  country  which  had  the 
to  protect  its  own  home  market  and  enable  n 
facturers  to  produce  in   enormous  number.s, 
shipped  here  at  prices  with  which  British  m, 
could  not  compete,  largely  due  to  their  beiug 
able  to  manufacture  in  much  smaller  number.s. 
Continental      manufacturers,      with  deprec 
exchanges,   have   continued   to   supply  vehicle 
all  sorts  at  prices  which  would  not  pay  fo) 
material  alone  here. 

Barge  loads  of  Italian  vehicles  can  bs  seen  pa 
up  the  Thames  daily,  and  new  German  vehicle 
at  work  in  the  London  streets.    Recently  a 
advertisement  was  to  be  seen  in  one  of  thi 
papers  oalling  attention  to  the  reductions  in 
of  one  of  the  leading  British  makes.      On  th 
page  there  appeared  an  advertisement  calling 
tion  to  the  possibility  of  taking  immediate  del 
in  this  country  of  new  vehicles  of  the  same 
city,  "  of  excellent  design  and  workmanship, 
German  make,  at  one-third  the  price  of  the  B 
lorry. 

Some  politicians  say  that  when  we  buy  man 
tured  articles  from  alsroad  it  is  for  the  good 
country  to  get  them  cheaply,  and,  in  any 
is  the  only  way  the  German  war  indemnity 
paid — to  take  goods  from  them.      But  whili 
going  on  British  mechanics  cannot  find  omph 
and  those  who  have  invested  savings  in  f,  :  ,ti 
specially  put  down  to  make  motor  vehicles   s  no 
dividends  and  lose  their  money. 

With  the  exception  of  some  few  of  IL  - 
panies  who  liave  catered  for  the  demand  for  lo:. 
car,  it  is  doubtful  if  there  are  any  in  the  i  try 
v;ho  are  not  working  at  a  Joss.  The  balaiic  -  eis 
of  some  of  the  leading  companies  recent  1  ji-- 
lished  show  the  extent  of  the  losses. 

If  the  Government  and  the  Members  of  i' ''\ 
ment  who  profe.ss  to  be  doing  their  best  tr 
unemployment    will    not   take   any    steps   t  i 
protect  the  British  manufacturing  motor  in 
which  is  quite  distinct  from  that  of  the  mid  l  \iia 
and  importer,  and  surel.y  more  important  i 
country,  will  not  mechanics  in  want  of  empi.  ■ 
and  the  shareholders  who  ha.ve  invested  theii 
take  some  joint  action  to  impress  on  the  i 
ment  the  advisability  of  putting  a  stop  to  tn.  icc 
importation  into  our  home  markets  ? 

The  protected  American  market  is  now  bri 
and  vehicles  are  being  manufactured  there  in 
enormous  numbers  that  the"  can  be  offered  fosale 
abroad  at  prices  with  w^hich  British  vehicle  i  nu- 
facturers  cannot  compete.  This  makes  it  ore 
than  ever  necessary  to  preserve  our  home  njket 
for  British  manufacturers. — Your  faitlifuily, 

J.  I.  Thornycroft  &  Co.  I 
London,  Juno  21,  1922. 
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SCARCITY  OF  SKILLED  CRAFTSJIK; 
To  the  Editor  of  Engineering  World 
Sir, — Surely  you  are  wrong,  as  well  as  otlic 
thinking  and  saying  there  is  a  scarcity  of  .- 
craftsmen.  Writing  as  one  who  ha.s  had  ia 
years  (as  journeyman,  foreman  and  niai 
experience  in  hard  foundry  work,  with  more 
a  dozen  firms,  I  feel  that  you  are  much  mis 
It  is  not  skill  our  men  lack,  nor  ar.- 
scarce  in  numbers.  Workmen  now  are  beii 
cated,  have  more  pliysical  pride,  are  nioi 
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pendent,  and  stand  on  firmer  ground ;  at  ll  c 
time,  I  think  it  is  admitted,  more  is  dem 
from    them    than    formerly,    and    I  thin!., 
important  of  a.l,  it  should  be  reniembereil 
deep  and  sincere  regret)   by   employers  esji'SH.v 
that  they  (the  craftsmen)  remember  the  oi  l 
of  their  fatheis,  when  the  end,  invariably 
and  loyal  service  was  the  workhouse. 

To  me,  the  great  number  of  C3  men  who  ]  B*d 
through  the  medical  section  during  the  calii  |up 
for  the  Great  War  shows  that,  industriallN'  jpi- 
cularly,  tliey  gave  more  than  the  last  oiitK''f 
effort;  Ihey  niu.st  have  done  to  liave  produn-'ifich 
wrecks.  Man  for  man,  the  skilled  crafts  nBi  of 
to-day  is  as  good  or  better  than  his  fortf^Bts- 
The  average  number  of  highly  skilled  is  hij;lk  1 
strongly  maintain,  on  the  other  hand,  the  a  Mint 
of  skilled  craftsmanship  expended  to-d.iy  do  Riot 
produce  in  tlie  aggregate  the  same  high  rest 
formerly.  Why  ?  The  answer  is  easily  disc 
when  one  gets  down  to  bed-rock. 

Should  the  foregoing  observations  on  yo  n^ 
interesting  subject,  as  mentioned  above.  ]  i< 
any  value  to  you  and  your  readers,  I  sh 
pleased  to  continue  the  subject  furtiier.  - 
faithfully.  Otiil» 
Sheffield.  June  25.  1923, 


i 
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[FROM  CORRESPONDENTS  AT  HOME  AND  ABROAD.] 


NEWCASTLE-ON-TYNE. 

'From  Oua  Own  Correspondent.) 

le    happy    termination  both    of  the 

ermakers'  issue  and  of  Newcastle  race 
'\  (that  biig'bear  of   eniph)yeis)  have 

the  sails  fair  for  a  resumption  of 
I  stry,  a  state  of  affairs  that  Tyneside 
j^heen  unable  to  count  upon  for  nearly 
I  months.  When  it  is  borne  in  mind 
t  the  engineering  trouble  first  loomed 

ast  autumn,  and  that  the  industry 
("been  in  a  state  of  fliix  ever  since,  the 
-der  is  that  so  many  men,  roughly  40 
j'bent  of  those  emploj'ed  last  year,  have 

I  set  on  again. 

lie  old-established  firm  of  Messrs. 
Ij'istrong,  Whitworth  &  Co.,  of 
i;.'ick,  to  help  their  employees  over  the 
!{.  visitation,  advanced  every  man  10s. 
i|'ide  them  over  the  holidays,  the  said 
||  to  be  deducted  from  a  future  pay,  not 
ipssarily  the  next,  and  lean  one. 
^  is  but  another  instance  of  the  happy 
tionships  which  have  always  existed 
veen  master  and  man  at  the  famous 
J  anient  works.  Messrs.  Charles 
'llmsley  &  Co.  Ltd.,  of  Elton,  Bury, 
.  cashire,  have  linked  up  with  Messrs. 
!j  istrong-Whitworth  at  Manchester, 
1  new  company  retaining  Mr.  J. 
'■istenholme  as  managing  director,  and 
i|  W.  Adamson  as  technical  director. 
!'(srs.  Armstrong's  Openshaw  works  will 
!p  co-operate  in  making  plant  to  execute 
I'Walmsley  orders  in  hand, 
ii  the  Cleveland  iron  market  home 
|i|iucers  continue  to  hold  their  own  in 
j  face  of  foreign  competition,  and  iron- 
i'iters  have  welcomed  the  re-entry  of 
I  an  as  a  buyer  after  a  considerable 
:[iod  of  absention.  The  Northern  metal 
?"ket  continues  steady  with  tough 
ii:>ev  at  £60  to  £'68 ;  electrolvtiL'  and  wire 
i|  ?  at  £70  to  £71 ;  rolled  brass,  9id.  per 
•jnd;  bronze  wire,  Is.  3d.  per  pound; 
I?  lead,  £20  10s.;  red  lead,  £88  5s., 
Me;  white  lead,  £41  10s.,  home;  and 
i;lter,  £29. 

j  .mong  recent  gifts  of  apparatus  to  the 
ijiineering  department  of  Armstrong 
I  lege,  Newcastle,  have  been:  Four- 
;i  uder  petrol  engine  (Dorman,  Long 
i  .,  Stafford) ;  electrical  dynamometer 
]arke,  Chapman  Ltd.,  Gateshead);  con- 
'l  ser  (Richardson.  Westgartli  Ltd., 
Ivrtlepool) ;  I^e  Rhone  aero  engine 
!ssrs.  F.  W.  Berwick  &  Co.  Ltd.,  Park 
l^'al,  London);  Daimler  tank  engine 
iirham  C.C.) ;  steam  turbine  (Sir  Cbas. 
Ij'snns'l;  and  compound  steam  engine 
II irth-Eastern  Marine  Engineering  Co. 
Ij^l.,  Wallsend). 


SUNDERLAND. 

(From  Our  Own  CoRREsroNDKNT.) 

During  Newcastle  raee  week  shipbuild- 
ing and  eng'ineering  establishments  in  the 
Wear  were  idle,  and  apprentices  from  a 
number  of  the  works  went  into  camp  for 
the  week.  The  apprentices  of  the  North- 
Eastern  Marine  Engineering  Co.,  of 
Wallsend  and  Sunderland,  had  a  camp  in 
delightful  surroundings  at  the  farm  of 
Mr.  A.  Jackson,  Holywell  Dene,  near 
Seaton  Delaval.  Visitors'  day  was  on 
Wednesday,  when  sports  were  held. 

Under  the  welfare  scheme  run  in  con- 
nection with  Messrs.  J.  L.  Thompson's 
shipyard,  Messrs.  Laing's  shipyard  and 
the  Sunderland  Forge  &  Engineering  Co. 
Ltd.,  a  large  number  of  apprentices  spent 
the  week  in  camp  near  Barnard  Castle. 
Thursday  was  visitors'  day,  when  a  pro- 
gramme of  sports  was  arranged. 


SHEFFIELD. 

(From  Our  Own  Correspondenj  .) 

The  best  news  that  the  Sheffield  and 
Rotherham  districts  have  heard  for  some 
time  is  that  Steel,  Peech  &  Tozer,  the 
parent  firm  of  tne  great  United  Steels 
Combine,  are  to  put  into  fire  six  or 
more  of  their  big  Siemens-Martin  steel 
furnaces  in  the  course  of  the  next  week  or 
so,  and  at  the  same  time  comes  the  news 
that  the  Workington  Iron  Co.,  another  of 
the  firms,  is  reopening  on  July  4.  This 
news  is  most  significant  because  of  the 
fact  that  both  firms  have  suffered  to  an 
unprecedented  extent  by  the  trade  slump. 

Davy  Bros.,  the  well-known  Sheffield 
firm  of  lieavy  engineers,  have  secured 
rights  to  manufacture  Morgan  mills  and 
other  specialities,  and  are  laying  one  or 
two  in  this  area  at  the  present  time. 
Moreover,  as  their  annual  report  just  to 
hand  shows,  these  "  rights  "  are  proving 
a  valuable  factor  in  keeping  the  firm  better 
employed  than  most  of  their  rivals.  They 
report  fair  prospects  for  future  business, 
both  for  home  and  overseas. 

A  few  days  ago  I  had  the  opportunity 
of  chatting  with  a  representative  of 
several  of  the  biggest  English  firms  in  the 
electrical  and  engineering  industry.  He 
was  very  optimistic,  and  when  I  showed 
a  disposition  to  challenge  him  he  promptly 
replied:  "Well,  have  the  proof  then!" 
and  showed  me  his  correspondence  and 
order  forms.  He  had  bagged  a  series  of 
splendid  orders — one  of  which  was  for 
6,000  parts  of  an  electrical  plant,  one  part 
to  each  machine — and  was  accordingly 
optimistic.  I  then  ran  into  Aid.  Hobson, 
ex-president  of  the  British  Cha^ibers  of 


Commerce,  and  Mr.  Arthur  Balfour, 
Sheffield's  champion  trade  commissioner 
to  the  United  States,  and  found  them  both 
taking  a  hopeful  view  of  the  outlook. 


BARROW. 

(From  Our  Own  Correspondent.) 

The  most  welcome  thing  to  be 
announced  this  week  in  the  North  Lanca- 
shire and  West  Cumberland  hematite  pig 
iron  trade  is  that  there  has  been  an 
increase  in  the  volume  of  buying.  And  in 
well-informed  circles  there 'is  a  strong, 
confident  feeling  that  much  more  satisfac- 
tory business  will  soon  be  upon  the 
district.  It  is  yet  to  be  noted  that  pur- 
chases are  limited  to  immediate  require- 
ments, and,  indeed,  this  condition  is  likely 
to  be  the  main  characteristic  of  the  market 
for  some  time  yet,  since  it  is  only  natural 
that  the  full  benefit  of  the  settlements  in 
the  other  industries  should  materialise 
gradually,  l^ut  buying,  even  of  the  liand- 
to-mout!i  variety,  is  on  the  upward  grade, 
and  Scotland,  whence  business  was 
jiromptly  curtailed  when  the  engineering 
lock-out  started,  and  the  Midlands  have 
been  among  the  first  places  tO'  increase 
their  demands.  Overseas  orders,  too,  a:e 
])icking  up  again,  and  there  has  been  an 
appreciable  improvement  in  the  tonnage 
going  to  France,  Belgium  and  Germany. 
Shipments  are  almost  entirely  composed  of 
ordinary  iron,  that  is,  if  one  excepts  the 
ferro-manganese  which  is  being  landed 
from  Cumberland  at  £14  10s.  per  ton.  It 
is  calculated  that  a  few  weeks  will  have  to 
elapse  yet  before  the  output  of  the  district 
is  balanced  by  the  demand. 

For  the  first  time  for  many  months 
there  is  a  decidedly  hopeful  feeling  in 
the  steel  trade.  A  start  has  become 
possible  at  the  United  Steel  Co.'s  plant  at 
Workington  by  the  booking  of  useful 
orders  for  railway  material  for  the  Colonies 
and  t50uth  America.  The  contract  may 
not  exactly  mean  full  swing  activity  at 
the  establishment,  but  it  will  mean 
several  months'  employment,  with  the 
strong  possibility  that  more  Avill  be  forth- 
coming in  the  meantime. 


BIRMINGHAM. 

(From  Our  Own  Correspondent.) 

Machineiy  and  stocks  are  being  freely 
sold,  and,  unfortunately,  some  of  the 
smaller  firms  which  could  weather  the 
storm  could  they  find  a  little  additional 
capital,  cannot  do  so.  A  well-known 
manufacturing'  business  is  just  now  being- 
broken  up  under  the  hammer,  the  credi' 
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toi>.  (if  which  acxepted  bills  to  mature  at 
various  dates  ;  but  although  then  prospects 
were  by  no  means  poor,  they  could  not 
find  the  additional  capital  they  required. 
Yet  this  fi™,  in  conriuon  with  others,  has 
had  quite  a  substantial  sum  of  money 
drained  from  it  in  the  form  ol  special 
taxation  I 

The  General  Electric  Co.  are  fairly  well 
employed  in  some  of  their  departments, 
and  some  good  contracts  have  been  placed 
with  them  aufi  inoit  ure  exjjetled.  They 
have  secured  excellent  orders  for  plant  for 
producing  electric  energy  ;  they  now  have 
work  in  hand  for  several  municipal  bodies, 
and  it  is  thought  that  many  additional 
contracts  of  this  type  must  be  placed  by 
electricity  committees  in  many  parts  of 
the  country. 

Verity's  luvd  a  bad  yeai',  b.ut  then, 
writing  down  stock  and  plant  has  spoiled 
the  balance  sheets  of  most  concerns.  The 
firm  had  been  fairly  well  em]iloyed,  and 
expect  to  be  busier  in  the  near  future. 

Most  of  the  local  firms  are  well  supplied 
with  orders,  notably  the  Rover  Co..  who 
are  very  busy  at  their  Kimingham  works, 
and  the  Calthoi-pe  Motor  Co.,  whose  small 
car  is  exceedingly  popular. 

There  has  been  a  fair  demand  from  tlie 
Continent  for  cheap  pedal  bicycles,  and 
the<e  are  being  prniluced  in  large 
numbers.  Wire  netting  has  also  been 
freely  called  for,  bul  the  sale  of  lawn 
mowers  and  rollers  has  appreciably  fallen 
off.  This  is  a  direct  result  of  the 
abnonnally  dry  weather  we  have  had. 

A  speciality  of  one  fii-m  here  is  a  roller 
made  of  reinforced  concrete,  and  these  are 
from  25  per  cent  to  30  per  cent  cheaper 
than  iron  rollers  of  a  similar  size.  There 
has  been  quite  a,  demand  for  motor 
mowers,  and  most  golf  courses  and  most 
big  cricket  grounds  are  now  equipped  with 
mowers  of  this  description. 


SOUTH  STAFFORDSHIRE  AND 
WORCESTERSHIRE. 

(From  Our  Own  Correspondknt.) 

The  recent  drop  of  10s.  per  ton  in  steel 
plates  and  sections,  though  it  has  pleased 
constructional  engineers  in  this  district, 
whom  it  will  assist  in  their  endeavours  to 
secure  export  contracts,  has  not  met  with 
the  unanimous  approval  of  makers  here. 
Indeed,  individual  producers  have  pio- 
tested  that  sooner  than  reduce  uiire- 
munerative  prices  still  further  they  will 
adoi)t  an  independent  course,  and  if  their 
trade  is  filched  from  tliem  they  will  cease 
producing  as  the  cheapest  way  out. 
Demand  has  not  been  improved  by  the 
lowering  of  prices.  Plates  and  joists 
to-day  are  selling  at  £10,  tees  at  £10  10s. 
and  angles  at  £9  10s.  Continental  firms 
arei  making  a  bid  to  secure  business  here, 
and  are  offering  billets  and  sheet  bars  at 
£7  to  £7  5s.  as  against  the  lowest  home 
price  of  £7  10s.  Welsh  mills  are  still 
quoting  £7  15s.,  in  accordance  with  the 
official  declaralion,  but  buyers  will  not 
pav  fhis. 

l<]ncouragement  has  been  given  to  local 
finished-iron  manufacturers  this  week  by 
a  little  improvement  in  the  demaml  for 
'   "t  bars.    A  few  orders  have  come  from 


the  shipbuilding  yards  and  there  are 
encouraging  orders  from  the  Colonies. 

With  business  in  ilie  nut  and  boll  tvinlc^ 
brightening  somewliat,  Continental  houses 
are  making  another  effort  to  secure 
business  from  this  s(iiitc(>.  They  liaA-c 
reduced  their  quotation  from  £9  to 
£8  17s.  6d.  delivered  Darlaston,  whicli 
compares  with  £10  •  asked  by  mills  at 
home.  Some  little  business,  it  is  said,  is 
going  abroad,  arul  tlii^  is  inlerrneted  a- 
a  sign  that  nut  and  bolt  makers  can  now 
.see  further  ahead  and  are  prepared  to  take 
larger  ciuantities  of  material  than  has  been 
the  case  of  late.  lion  strip  now  commands 
£11  to  £11  5s. 

A  development  of  considerable  interest 
locally  has  just  taken  place  in  the  purchase 
of  a  light  car  motor  works  which  has  been 
shut  down  for  a  long  time.  The  j)urchase 
has  been  made  by  a  prominent  Wolver- 
hampton fiiTn  of  motor-cycle  makers  who 
require  the  premises  for  their  side-car, 
chassis  and  motor-car  bodies  departments. 
The  firm  have  been  very  busy  for  some 
months  and  the  extensions  have  become 
absolutely  necessary.  The  .success  of  a 
local  light-car  firm  in  the  recent  trials  is 
a  matter  fnr  i  nngratulation,  and  the  result 
will  probably  be  a  continuance  of  the 
excellent  demand  there  has  been  for  this 
car . 


BRISTOL. 


(From  Our  Own  Correspondent.) 

The  engineering  trade  of  Bristol  is 
diversified,  and  there  is  not  altogethei 
any  marked  progressive  movement.  Most 
firms  have  found  a  sufficiency  of  orders  to 
replace  about  60  per  cent  of  the  members 
of  the  A.E.IT.  who  were  affected  by  the 
recent  dispute.  Firms  making  brewery 
plant  are  still  quiet,  but  a  revival  is  noted 
in  the  making  of  motor  'buses.  The 
Bristol  Tramways  &  Carriage  Co.  Ltd. 
lias  recently  put  several  new  motor  'buses 
on  the  routes  in  Bristol,  of  new  design, 
with  compartments  ami  entrance  at  the 
lear,  and  exit  in  the  fiont  potion  of  tlie 
vehicle.  Messrs.  Stothert  &  Pitt  have 
obtained  orders  for  cranes  in  connection 
with  the  docks  undertaking.  The  motor- 
cycle industry  remains  busy,  and  the 
Douglas  machines  continue  to  create 
records.  In  the  Yorkshire  Colonial  Trial, 
on  a  3^  h.p.  sports  model,  a  special  certi- 
ficate of  merit  was  gained  recently,  and 
the  machines  achieved  lue  fastest  time  of 
the  day  in  Scotland  and  in  the  Midlands 
and  gained  several  chief  prizes.  This 
firm's  motor  cvcle  was  the  first  in  the 
world  to  do  100  miles  per  hour  in  the 
3;)-h.p.  and  6-h.p.  classes. 

Recently  there  has  been  installed  at 
Bristol  Docks,  after  work  upon  it  extending 
for  the  gTeatei*  part  of  a  year,  a  complete 
iiiid  uir-to-date.  system  of  electricall v-driven 
elevating  plant.  Endless-chain  belts  fitted 
with  canvas  rece])tacles  receive  fruit  in  the 
holds  of  vessels,  carry  them  aloft  over  the 
top  of  tire  sheds  and  down  to  the  railway 
tr-'ck-^  ri""l  t  alonnsidp  the  nilway 
vehicles.  Here  the  fruit  is  deposited  noon 
an  endless  travelling  belt  and  then 
handled  for  tlie  pui^iose  of  senarating  for 
ruilw'iv  vehicle  or  store.  The  ])lan1  'vf 
font     (devatois    has    worked  inacti-ally 


witiiout  hitch,  except  for  a  few  neci  s 
adjustments,  and  u  satisfactory  featui 
the  co-operation    with   which   the  ((els 
workers  have  met  the  system. 

During  the  past  year  a  record  tonrge 
ha.s  come  to  the  port  of  Bristol,  biit.nt 
coastwise  traffic,  o-wing  to  strikes  \n(\ 
railway  competition,  has  officially  ler 
stated  to  be  the  lowest  recorded.  Exprts 
have  diminished  and  maniif acturei  s  ire 
being  appealed  to  to  see  that  tliii  ij 
remedied.  . 

The  new  method  of  charging  gasjbj 
the  therm  will  mean,  in  Bristol,  a  jit 
stantial   leduction    on   the  current 
when  shown  in  the  September  gas  bil 
nearly  3d.  per  1,000  cubic  feet, 
makes  the  third  price  reduction  give; 
the  gas  company  since  December,  n 
senting  a  total  fall  in  the  cost  of 
lOd. 
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GLASGOW  AND  DISTRICT. 

(From  Otr  Own  Correspondent 
In    the    Clyde    industrial  districl|nc 
marked  improvement  in  trade  condi 
falls  to  be  recorded,  and  with  the 
approach  of  the  holidays  no  cliaiir 
expected  until  the  end  of  -Tuly.  I 
been  sounding  representatives  of  diff 
industries  this  week,  and  find  that 
more  a  question  of  hoping  for  the 
than  any  actual  realisation  of  an  imp 
ment.      The  prospect  of  reduced  pcef 
when  the  engineers'  wages  have 
adjusted  aj)])ears  still  to  be  the  bugbe 
progiess,  and   whatever  arrangeni(> 
arrived    at    between    the  unions 
employers  as  a  result  of  the  forthco 
conference  cannot  come  too  soon,  as 
evident  that  few  orders  will  be  ]i  ised 
until  then.      Already  buyers  are 
for  oft'ers    "  subject  to   an  anticip 
of  a  Avages  reduction  in  the  engine 
industries,"  and  even  with  quotatin 
adjusted   there  is  a  tendency  to  hoi 
One      manufacturer      of  engine 
specialities  tells  me  that  he  has  wor 
six  months  hanging  up  until  his  ' 
are  satisfied  that  they  are  getting 
the  botiom.      That,   I   find,  praci' 
represents    the    position    in  all 
industries. 

In  the  Scottish  steel  trade,  maker 
that  the  recent  cut  of  10s.  per  ton  ha 
brought  forth  any  new  business,  a 
which  can  be  readily  understood 
foieign  steel  offered  at  £9  2s 
delivered  Glasgow  and  £8  f.o.b 
exT)ort,     against     local  quotation.' 
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£10  10s.  and  £9  respectively.    In  lu 
times  there  would  be  plentv  of  b 
of  home  material  even  at  this  incref 
price,  but  with    onlv  small  lots 
placed  there  is  a  tendency  to  take  u  he 
C\intinental  stuff. 

A  few  additional  blast  furnace 
being  lit  to  manufacture  pig  iron 


ft  n 


limited  scale,  but  it  is  more  a  questi|of 


anticinating  a  revival  in  trade  thnij 
immediate  demand.    The  Glasgow 
motive  industrv    lias  got   a  lift  h| 
placing     of     20     locomotives  for 
Cnledimian     Bailwav    with     +he  " 
Biiti^h    T;0(  omotive    Co.'s  TTvde 
Works. 

An  order  for  300  mineral  wagons  fil 
<;anie  railway   has  also  been  placed! 
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i   JUL!"  1,  1?22 

! 

ijiurst,  Nelson  &  Co^,  Motherwell.  I 
i^ain  that  Hugh  Sjnniiigton  &  Sons,  a 
I  lasg'ow  contracting  tirni,  have  secured 
||  contract  to  construct  a  short  private 
itilway  in  connection  with  the  opening' 
fi)  of  a  collierj'  in  Doncaster  district.  I 
!ar  from  a  local  firm  of  machine  tool 
i  akers  that  they  have  started  booking 
i  ders  for  new  plant  on  behalf  of  local 
;igineers,  which  is  surely  a  good  sign. 


A  CARDIFF. 

Ij  (From  Our  Own  Correspondent.) 
ij  Coalowners,  steelowners,  shippers,  ship- 
!  jpairei's  and  engineering  firms  are  prepar- 
I'lg  for  the  better  times  for  which  they  all 
jope.  New  sinkings  of  pits  are  in  pro- 
I  ress,  and  there  are  Government  proposals 
f)r  increasing  the  tonnage  output  to  be 
i'lit  in  hand  just  as  soon  as  there  is  an 
l;nproved  demand  for  coal.  New  pits  and 
Intensions  requiring  electrical  winding 
l  lant  and  ventilating  machines  are  in  pro- 
jTess',  justifjnng  confidence  in  tlie  early 
f'turn  of  trade. 

t  While  the  Ebbw  Vale  Ironworks  have 
j'jstarted  some  of  their  furnaceis  the  Great 
ilQwlais  Works  are  slow  to  recommence, 
j  South  Wales  is  always  in  evidence  in 
j  le  Parliamentary  Committees  promoting 
[r  opposing  new  bills.  The  South  Wales 
r'lectric  Power  Distribution  Co.,  which 
j 'as  incorporated  in  1900  to  manufacture 
''nd  supply  in  bulk  electricity  to  authorised 
j'istributors  and  for  industrial  purposes, 
I  eeks  new  powers  m  a  short  Bill  enabling 
'ical  authorities,  instead  of  spending 
i'loney    on    the    construction    of  power 

tations,  to  inveist  their  money  in  addi- 
I  ional  plant  neoeissary  to  supply  them 
\i  the  company.  The  proposal  is  opposed 
:■}'  the  local  gas  companies,  and  the  Court 
[i  Referees  has  allowed  the  opposing  com- 
jianies  a  locus  standi.  South  Wales  is  a 
i'ereiinial  gold  mine  for  Parliamentary 
l^egal  luniinarieis,  and  industry  is  saddled 
ii»'ith  many  unnecessary  burdens. 
;  The  Municipal  and  County  Engineers, 
^fho  held  their  annual  conference  in 
!,'ardiff  last  week,  were  largey  concerned 
[I'ith  the  subjects  of  town  plarmiiig  and 
[(lie  taxation  of  heavy  vehicles,  but, 
j'ucidentally,  several  excellent  papers  on 
jiiachinery  and  equipment  were  given, 
fotably  by  Mr.  Thomas  Molyiieux  (Livcr- 
fool)  OH  "  Mechanical  Transport,"  l)y 
i  'lr.  G.  Bartrani  ('Godalniing).  on  "  Heavy 
^Hl-fuel  Loiries,"  and  bv  Mr.  G.  E. 
I'oUinsnn  (Swansea)  on  "The  Mechanical 
«*lquipment  of  Waterworks."  The  con- 
ference, which  passed  off  successfully,  was 
i  inder  the  presidency  of  Mr.  E.  J.  Elford, 

he  Cardiff  city  engineer. 
I  - 

j    UNITED  STATES  OF  AMERICA. 

j  (From  Our  (Jwn  CoEmEsroxDENT.) 
I  With  France,  Italy  and  other  European 
I'ountries  rapidly  developing  their  avail- 
libie  hydro-electi ic  powers,  and  equipping 
I  heir  railways  and  factories  with  the 
i  iiodern  motive  po'wer,  and  when  England 
[  snot  only  actively  engaged  in  standardis- 
j  ng  her  badly-mixed  metropolitan  electric 
^ower  stations  and  mapping  out  a  plan  to 
I  'earrange  the  entire  generating  and  dis- 
l^ributive  power  system  to  eliminate  waste, 


and  with  a  huge  tidal  power  scheme  in  the 
making,  all  designed  to  cheapen  indus- 
trial energy,  it  is  no  wonder  that  the 
already  active  interest  in  the  American 
supei-power  tilans  should  be  stimulated. 

Our  engineering  fraternity  seems  to  be 
adopting  the  French  appelation  of  "white 
coal  "  for  hydro-electric  ])ower,  and  it 
appears  certain  that  this  will  be  the  most 
important  sing'le  element  in  advancing  the 
efficiency  of  the  transportation  systems  of 
America  during  the  next  century.  It  is, 
of  course,  admitted  that  trains  can  be  run 
with  greater  certainty,  speed  and  comfort 
in  this  way  than  ;by  steam.  The  Great 
•Northern  Railroad  has  announced  plans 
for  the  electrification  of  certain  of  its  lines 
throug'h  the  Rocky  Mountain  districts,  as 
soon  as  financial  arrangements  can  be  con- 
summated. This  is  considered  as  signifi- 
cant of  what  may  be  expected  of  many 
other  roads. 


If  the  future  can  be  judged  by  events 
transpiring  at  present,  the  managers  of 
American  railways  must  be  confident  of 
the  future.  New  orders  of  railway  cars  in 
the  last  few  days  have  totalled  about 
5,000  and  there  are  enquiries  in  the 
market  for  sonie  10,000  more.  Up  to  June 
•i,  1922,  which  is  the  latest  report  avail- 
able, it  is  estimated  that  the  number  of 
freight  cars  ordered  in  the  country 
leached  80,000  for  the  current  year,  or 
about  three  times  the  total  purchased  in 
the  full  year  of  1921. 

Need  for  increased  production  of  iron 
and  steel  is  becoming  more  pressing  as 
orders  still  are  accumulating  on  makers' 
books.  Moreover,  in  some  directions  it  is 
apparent  the  lengthening  period  of  ship- 
ments is  tending  to  hold  back  the  placing 
of  new  business. 

The  question  of  deliveries  continues  to 
dominate  the  steel  market.  Western 
buyers  of  steel  bars  have  been  placing 
orders  at  Pittsburgh  because  of  the 
heavily  sold  conditions  of  producers  in  the 
Chicago  district.  Automobile  builders 
have  placed  heavy  orders  for  sheets  in  the 
Mahoning  Valley  at  Pittshurgh.  The 
leading  Chicago  Independent  has  advanced 
plates  2  dols.  Outside  of  the  Steel  Cor- 
poration mills,  all  producers  of  plates, 
shapes  and  bars  now  are  naming  1.70 
cents  Pittsburgh  or  higher.  The  Sinclair 
oil  interests  are  enquiring  for  65  tanks 
requiring  18,000  tons  of  plates,  and  the 
Marland  Oil  Co.  for  29  tanks,  involving 
8,000  tons.  Large  enquiries  are  pending 
for  pipe  lines,  but  the  continuing  shortage 
of  Bessemer  steel  is  holding  back  business. 

The  coal  strike  appears  to  be  as  far 
away  from  a  settlement  as  ever.  O'ur  ttx- 
tile  interests  are  trying  an  experiment, 
according  to  a  cable  from  London,  to  the 
efFect  that  the  s.s.  Watsness  has  loaded 
4,000  tons  of  Welsh  anthracite  and  1,000 
tons  of  bunker  coal  at  Cardiff,  for  New 
Bedford,  Mass.  This  is,  according  to  the 
cable,  the  first  cargo  of  Welsh  coal  sent 
to  New  l']ngdand  in  nearlv  20  years.  The 
hard  coal  miners  have  rejected  a  proposal 
for  arbitration.  The  miner's  committee 
left  the  way  open  for  a  settlement  by  sub- 
mitting counter  proposals.      These  are  : 


(1)  The    eight-hour    day;    (2)  complete 

recognition  of  the  union  ;  (3)  that  exist- 
ing rates  of  pay  be  taken  as  a  starting 
point  for  future  deliberations  so  that 
the  mine  workers  may  be  assured  a  living 
or  saving  wage. 

The  decision  of  the  Panama  Canal 
authorities  to  store  their  surplus  coal 
supply  under  water,  in  specially  con- 
structed concrete  pits,  is  a  convincing 
ai'gument  against  those  w'ho  for  years 
have  scoffed  at  the  idea  of  subaqueous 
storage.  It  was  only  after  an  investiga- 
tion into  the  results  obtained  by  thoise 
org'anisations  that  had  already  tried  wet 
storage  for  coal,  that  the  Panama  engi- 
neers accepted  the  plan  as  moie  advan- 
tageous than  the  ordinary  system  of  piling 
the  fuel  ill  the  open. 

Carrier  current,  which  behaves  like 
wireless,  but  goes  over  wires,  can  be 
operated  at  a  central  electric  light  plant 
to  turn  on  and  ot¥  relays  several  miles 
away,  the  carrier  current  running  over 
the  same  lines  that  furnish  power,  yet  not 
interfering  with  the  lighting  circuit. 

The  first  practical  demonstration  of  this 
new-found  fact  was  made  recently  at 
Lynn,  Mass.,  it  was  announced  on  June 
14  by  officials  of  the  General  Electric  Oo. 

Carrier  current,  it  was.  explained,  was  a 
development  of  the  new  science  of  radio. 
It  travels  over  the  power  lines  at  the  rate 
of  180,000  miles  a  second,  the  speed  of 
radio  waves.  In  the  station  at  Lynn  a 
high-frequency  generator  was  used  to  tou- 
vert  the  ordinary  110  volt,  household 
light  current  into  power  at  carrier  fre- 
quency. The  output  was  then  superim- 
posed on  the  4,400  volt  house  lighting 
feeder  circuit  running  to  Little  Nahant, 
four  miles  aw^ay. 

It  was  then  possible  to  regulate  either 
of  the  relays  at  Little  Nahant,  switching 
th  lights  on  or  off  without  interfering 
with  others  fed  by  the  same  line. 


CANADA. 

(Renter's  Engineering  Service.) 

Welland  Canal. — The  House  of 
Commons  recently  voted  8,000,000 
dols.  to  continue  work  on  the  new  Wellaiid 
canal.  The  Minister  (Hon.  Mr.  Kennedy) 
explained  that  the  canal  when  completed 
would  accommodate  vessels  drawing  25  ft., 
ibut  that  the  locks  were  being  constructed 
to  give  a  draught  of  30  ft.  The  original 
estimate  of  the  cost  of  the  whole  canal 
was  50,000,000  dols.  AVork  was  begun  in 
1913,  and  the  sum  of  30,000,000  dols.  has 
already  been  expended,  whilst  to  complete 
the  undertaking  will  cost,  it  is  estimated, 
a  further  amount  of  55,000,000  dols. 
About  two-thirds  of  the  work  remain  to  be 
finished. 


Plans  for  New  Dam  at  Ocean  Falls. 
— The  Pacific  Mill^i  are  preparing  to  erect 
a  large  diversion  dam  on  the  creek  at 
Ocean  Falls  at  an  estimated  cost  of 
500,000  dols. 

New  Wire  Plant  at  Vancouver. — 
The  erection  of  a  large  plant,  covering 
three  acres,  for  the  manufacture  of  wire 
rope  and  electrical  wire  is  to  be  under- 
taken   shoi-tly    by    the    Canada  Wire 
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and  Ca'ble  Co.  Between  three  and  four 
hundred  men  will  !be  employed  at  the 
start. 


New  Dam  at  Vancouver. — The  Board  of 
IT  arbour  Commissioners  is  planning  to 
issue  bonds  this  year  for  3,500,000  dols. 
for  the  purpose  of  building  a  dam  at  the 
Second  Narrows  in  order  to  provide  a 
land  connection  with  the  north  shore  of 
Burrard  Inlet.  The  upper  harbour  will 
be  provided  with  locks  and  will  become  a 
fresh  water  basin  within  a  few  months 
after  the  dam  is  completed,  as  all  tide 
flow  will  be  cut  off.  If  is  expected  that 
work  will  be  commenced  this  autumn. 


BRITISH  GOLUIViBIA. 

(Reutee's  Exgineeeing  Service.) 
Construction  of  Concentrator. — The 
Consolidated  Mining  &  Smelting  Co. 
announces  the  immediate  commencement 
of  construction  of  a  500-ton  concen- 
trator at  Kimberlev,  costing  over 
1,250,000  dols.  the  concentrator 
will  be  ready  for  operations  early 
in  1923.  A  message  from  Trail  says 
that  the  same  company  is  building  an 
addition  to  their  lead  refinery,  and  expect 
to  have  this  completed  some  time  in  June. 
This  has  been  rendered  necessary  by  the 
increase  in  lead  bullion  production.  An 
extra  set  of  Dwj^te-Lloyd  sintering 
machines  is  also  being  installed. 


AUSTRALASIA. 

(Eeuter's  Engineering  Service.) 

Engineering  Enterprises.  —  Accord- 
ing to  news  from  Christchurch, 
work  is  proceeding  apace  in  regard  to  the 
establishment  of  the  Mangahao  hydro- 
electric scheme  in  the  North  Island. 
Twenty  thousand  yards  of  concrete  will  be 
required  to  each  of  the  two  dams,  the 
excavation  of  which  is  being-  pushed  on  by 
some  hundreds  of  men. 


Eleven  tenders  varying  from  £40,980  to 
£61,000  were  received  for  the  erection  of 
new  municipal  offices  in  Chiistchuich,  and 
the  lowest,  that  of  Mr.  W.  Williamson, 
Christchurch,  was  accepted. 

The  New  Zealand  Public  Works  Depart- 
ment has  accepted  the  tender  of  Messrs. 
Cory,  Wright  &  Salmon,  Wellington,  for 
the  supply  of  plate  girder  spans  for  the 
Waikiekie 'railway  bridges,  on  the  North 
Auckland  main  trunk  railway.  The  price 
was  £4,590. 


The  Southland  Electric  Power  Board, 
with  headquarters  at  Invercargill,  is 
advertising  foT  quantities  of  electrical 
apparatus,  including  transformers,  bare 
and  insulated  cables  and  jointing  sleeves, 
lightning  arresters  and  choke  coils;  pole 
type  switches  ;  pole-type  fuse  supports  and 
fuses;  insulators ;  pole  ironwork;  service 
meters  and  testing  meters  and  service 
fuses.  Tenders,  which  may  be  for  one 
or  more  items,  close  on  September  30. 

The  Coburg  (Melboui'ne)  Council  lias 
decided  to  borrow  £7,000  for  the  exten- 
sion of  its  electi-ic  ligliling  scheme,  and 


the  Municipal  Council  at  Corowa,  on  the 
River  Murray,  has  adopted  a  scheme  for 
the  extension  of  its  electric  lighting 
plant  and  water  supply,  involving  the  ex- 
penditure of  £30,000. 

Sydney  Harbour  Bridge. — The  Argus 
says  that  it  is  understood  that  the  INew 
South  Wales  Ministry  intends  to  proceed 
with  the  construction  of  the  Sydney 
harbour  bridge.  It  is  reported  that  the 
Cabinet  is  prepared  to  receive  alternative 
proposals  for  the  building  of  the  bridge  on 
the  financial  basis  of  a  toll  system  for 
20  years. 

Engineering  Requirements. — Plans 
.submitted  for  a  sewerage  scheme  for  the 
Yictorian  city  of  Ballarat,  to  cost  about 
£320,000,  have  been  officially  approved, 
and  tenders  for  pipes  and  other  material 
will  be  called  for  within  the  next  month 
or  six  weeks.  It  is  hoped  to  commence 
work  on  the  scheme  about  the  middle  of 
the  year.  The  Victorian  Electricity  Com- 
mission is  asking  for  the  supply  of  3,600 
strings  of  strain  insulators  for  use  on 
22,000-volt  circuits,  and  1,100  strings  for 
use  on  a  50,0'00-volt  circuit,  or,  alter- 
natively, 12,000  pin  type  insulators,  or 
4,000  heavy  duty  pins,  or  8,000  light  duty 
pins.  The  transmission  line  on  which  the 
insulators  will  be  used  will  be  erected  on 
wooden  poles.  The  strain  insulators  will 
be  mounted  on  steel  and  pin  type 
insulators  on  wooden  cross  arms.  Tenders 
close  on  September  10. 


INDIA. 

(Reuter's  Engineering  Service.) 

Calcutta  Water  Supply. — The  Cal- 
cutta Corporation  is  considering  the 
question  of  increasing  the  water  supply 
in  District  IV.  bv  sinking  four  tube  wells, 
costing  from  R&.26,000  to  Rs.44,000.  In 
addition,  a  sum  of  Rs. 10,000'  would  be 
required  for  the  construction  of  an  ele- 
vated tank  to  contain  10,000  gallons, 
while  pumps  and  motors  would  require 
Rs.24,000  more. 


FRANCE. 

(From  Our  Own  Correspondent.) 
"  The  situation  is  far  worse  than  that  of 
1920,''  the  Marquis  de  Dien,  chairman  of' 
the  French  Automobile  Manufacturers' 
Association,  said,  in  referring  to  last  year's 
progress  at  the  recent  general  annual 
meeting:  "The  success  we  have  had  has 
suddenly  been  arrested.  Our  exjiorting 
power  fell  last  year  by  at  least  60  per 
cent.  The  fact  is  the  more  disquieting  in 
that  even  though  we  may  be  able  to  put 
our  finger  on  the  remedy  we  are  powerless 
to  act." 

The  manufacturer  is  badlv  handicapped 
bv  the  tax  de  luxe,  the  8-hour  law  and  the 
ab.sence  of  international  commercial  agree- 
ments. Such  expenses  often  represent  17 
per  cent  of  the  motor  car  builder's  receijits. 

The  immense  losses  of  two  important 
iron  and  steel  producers  of  Lorrainc' — the 
Acieries  de  Rombas  and  the  Societe 
Metallurgique  de  Knutangc — has  had  a 
great  influence  upon  the  minds  of  those 
responsible  for   the  dircclion   of  similar 


concerns.    The  respective  deficits  on  te 
last  financial  year  of  Fc. 27, 455, 000  ai 
Fc.  30, 000, 000     were    excused     by  te 
boards    of    these    concerns    on  vaiirs 
grounds,  which  were  claimed  to  have  Iji  i 
out  of  their  control.      In  the  case  if 
Knutang'9  the  coke  shortage  was  pleacji 
as  the  main  reason  for  the  total  output  a 
1921  having  been  only  12  per  cent  of  Y.  '] 
figures.      Wages     had     been     red  mi 
about  20  per  cent.    Sales  depended  nja 
foieig'ii'  demand,  and  in  face   of  Gerirji 
competition  there  was  failure.  Hoje 
prices  were  regulated  by  foreign  conipt 
tion,  and  the  latter  was  influenced  bj 
small  wages  paid  to  Gennan  workmen, 
must  be  added,  in  fairness,  that  the  ownrs 
of    Knutange    had    tremendous  spec 
liabilities  due  to  taking  over  a  cone 
that    had    been    sequestered  from 
Germans;  whilst  new  foreign  outlets  Id 
to  be  created.    The  Rombas  directors  Am 
special  attention  to  the  high  price  of  C( 
in  the  past  year,  to  the  shortage  of  skild 
labour  that  was  caused  by  the  war. 
institution  of  the  8-hour  day,  the  h  h 
price  of  transport,  and,  lastly,  to  the  la 
tion  the  company  has  had  to  meet. 

But  there  are  other  reasons  for 
present  positions  of  these  companies, 
a     Paris     contemporary  points 
Knutange  at  a  certain  moment  maintai|d 
large  stocks — provedlv  unreasonably  la 
-  -which  had  to  be  sold  at  a  loss. 

The  metal  markets  are  quieter.    Buy  g 
proceeds  in  a  small  way,  but  few  big  on 
are  placed.    The  independent  makers 
trying  to  persuade  their  clients  to  ccie 
to  business  with  the  offer  of  small  reha 
Except  in  such  cases  prices  are  as  t 
were  a  fortnight  ago.    Sales  in  Germ; 
are  not  as  good  as  they  were.  Gennai 
place  is  being  taken  in  part  bv  Swit 
land,  Austria  and  Italv.    Austria  is  tc 
granted  a  Fc. 50,000, 000  credit  by 
French    Government,    whose  desire 
thereby  to  encourage  French  trade 
that  coimtry  to  the  detriment  of  Gen 
suppliers. 

Tlie  general  progress  of  French  nie 
lurgists  is  illustrated  bv  the  monthly  ( 
put  returns  just  published  for  the  l|at 
four  months  of  the  year.  ]\h"nette  prod 
tion  has  passed  from  1,298.700  tons 
.Tanuarv  to  1,308.100  tons  in  Febrn; 
1,553.900  in  March,  and  to  1.379.700  f 
in  April.    Stocks  fell  from  4.199.200  tis 
in  January  to  3,007,300  tons  in  April, 
regard  to  iron  and  steel,  the  returns  h 
been:  January,  311,315  tons  of  pier  i': 
314,598  tons  of  steel:  February,  323. 
tons  of  pig  iron,  310,715  tons  of  -^t 
March,  389.885  tons  of  pio-  iron,  361 
tons  of  steel;  April,  383,266  tons  of 
iron,  324,330  tons  of  steel.    With  tl 
mav    be   compared    the   output  of 
September,  since  Avhen  there  has  bee 
gradual  improvement:  243,606  tons  of  jig 
iron  and  223,014  tons  of  steel.  Dm^g 
this  period  imports  of  pig  iron,  iron 
and  steel  has  amoutWpd  lo  269.874  +on.>^ 
comparison  with  189.926  Ions  in  the  s 
P(>riod  last  year.    Fxporls.  on  ihe  oier 
hand,  have  been  818.167  Ions;  tliai  a 
dislinet  iniprovement  u])on  the  1921  ii.i^J* 
— 674,939  toT)'!.     Tin's  is  not  due  1o  [ig 
iron,  wliich  is  not  sellincr  well  abn^al-^ 
143,057  tons  instead  of  254.319  tons,  'le 
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sport  progress-  lies  principally  in  rolled 
ieel— 219,478  instead  of  1:^8,884  tons— 
'nd  in  machine  wire — G,585  instead  of 
;24  tons. 

i   (Eeutee's  Exgineeeikg  Service.) 
j  Port  of   Oran  Improvements. — Ten- 
jers    are    invited     (closing     date  not 
innuonced)  in  connection  with  the  widen- 
^ig    of    the     Hauts-Fonds     mole  at 
he   Port    of    Oran    and    the  clearing 
f   the    rocks     from    the     new  hasin. 
provisional    deposit    Fc. 100, 000;  defini- 
'Tive,  Fc. 200, 000.      Apply  for  admission 
^'nd  forms  to  M.  Vergnieaud,  Ingenieur 
I'rovisional  deposit,    Fc. 100,000;  defini- 
'  II  chef  des  Ponts  et  Chaussees,  Oran,  and 
'ir   information    to    the  Prefecture  (4e 
lureau),  Oran;  M.  Biigol,  Ingenieur  des 
i.'onts  et  Chaussees,  route  du  Port,  Oran; 
rouvernement  General  de  I'Alegrie,  10, 
Lie  des  Pyramides,  Paris. 

1  Palais  du  Louvre  Works  .  — The  Direc- 
fion  des  Beaux-Arts  invites  tenders  up  to 
ii'Uly  5  for  works  at  the  Palis  du  Louvre 
Jjind  the  Orangerie  in  the  Tuilleries.  Lot 
P  :  Terrace,  masonry  and  reinforced  con- 
i  rete,  Fc. 327, 710.  Lot  2:  Metal  frame- 
[vork  and  ironwork,  Fc. 215, 200.  Lot  3: 
'jlasswork,  Fc.68,G00.  Particulars  may 
he  obtained  from  the  Direction  des  Beaux- 
i'irts,  1,  Rue  de  Valois,  3b  etage, 
halle  115. 


t'  "Water  Distribution  Scheme  in  the 
Zonne  Department. — Tenders  closing  on 
lJuly  3  are  called  for  :by  the  Sous  Prefec- 
ture of  Sens,  in  connection  with  a  water 
I  listribution  scheme  (resei-i^oirs,  electrical 
I  installation  chamber,  piping,  pump,  etc.). 
I  Ike  estimated  cost  of  the  various  works 
[.approaches  Fc. 1,000, 000.    The  visa  of  the 
LAgent  voyer  d'  Arrondissement  must  be 
obtained  12  days  before  the  adjudication. 
For  particulars  apply  to  the  Secretariat 
),de  la  Sous-Prefecture,  Sens  (Yonne). 


Construction  of  Reservoir  in  Tunis. 
— Tenders  will  be  received  up  to  July  15 
;.for  the  construction  of  a  reservoir  at  Sfax 
! (Tunis).  The  estimated  cost  is  Fc. GOO, 000. 
Particulars  may  be   obtained   from  the 
I'Mairie,  Sfax. 

===== 


GERMANY. 

1'     (Reuter's  Engineering  Service.) 

■  Proposed  Installation  of  Petroleum 
;  Tanks  at  Giurgiu. — The  Taegliche 
iBenchte    ncltcr    die  Pefroleumindusfrie 

learns  from  Bucharest  that  a  commission 
,  with  the  Minister  for  Railways  at  its 

head  has  proceeded  to  Giurgiu  in  connec- 
'  lion  with  a  project  for  a  new  installation 

of  tanks,  which  would  greatly  increase  the 

importance  of  Giurgiu  as  a  port  for  the 
'  shipment  of  petroleum. 


BELGIUM. 

(Reuter's  Engineering  Service.) 

Congress  of  Engineers  at  Liege. — 
'  The  International  Congress  of  Engineers 
organised  in  connection  with  the  anniver- 
sary fetes  of  the  Association  of  Engineers 
of  Liege  opened  recently,  nearly  500 
delegates,  including  British,  French  and 
Dutch  representatives,  bein^  present  .  The 
president  of  the  Congress  announced  amid 


general  applause  that  the  Congress  refused 
admittance  as  members  to  former  enemies, 
who  must  first  be  brought  to  recognise  the 
principles  of  right  and  justice. 


SWITZERLAND. 

(Reuter's  Engineering  Service.) 

Electrification  Loan  of  the  Federal 
Railways. — The  Swiss  Federal  Council 
has  decided  to  fix  the  amount  of  the 
second  alectrificationloan  at  Fc. 150,000, 000 
only,  althougli  tlie  first  intention  was  to 
take  up  Fc.200,000,000.  Fc. 280, 000, 000 
were  subscribed.  The  cause  of  the  reduc- 
tion of  the  amount  of  the  loan,  which  was 
issued  at  4i  per  cent,  is  to  be  looked  for 
in  the  expectation  that  the  rate  of 
interest  in  Switzerland  will  be  further 
reduced. 


SPAIN. 

(Reuter's  Engineering  Service.) 

Power  Projects. — The  applications 
for  water  power  concessions  and  exten- 
sions in  connection  with  concessions 
already  obtained,  with  a  view  to  supply- 
ing electricity  for  public  lighting  and 
industries  sliow  no  signs  of  ceasing,  and 
oiu'e  these  schemes  have  been  put  into 
execution  water  will  take  the  place  of  part 
of  the  coal  at  present  used  in  the  produc- 
tion of  electricity.  In  many  cases  this 
will  be  at  the  expense  of  inferior  Spanish 
coal,  but  in  other  cases  the  change  may 
aft'ect  the  localities  near  the  coast  at  which 
imported  coal  arrives.  It  may  be 
added  that  there  are  various  projects 
in  the  air,  more  or  less  advanced, 
for  tlie  erection  of  electric  works  on  the 
l)orders  of  concessions  difficult  to  work 
owing-  to  their  remoteness  from  any  rail- 
way line.  One  of  these  schemes,  for 
instance,  which  concerns  the  provinces  of 
(,\)rdoba  and  Seville  appears  to  be  an 
affair  of  importance.  It  need  hardly  be 
said  that  if  those  plans  mature  time  will 
be  needed  for  their  execution,  but  the 
possibilities  in  this  connection  should  not 
be  ignored  when  considering  the  future 
of  trade  in  coal. 

New  Electric  Undertaking. — A 
waterfall  on  the  Guadalquivir  in  the 
province  of  Cordoba  with  a  force  of 
10,000  h.p.  lias  been  inaugurated  for 
account  of  the  Mengemor  Co.  This 
concern  intends  to  undertake  fresh  works 
in  connection  with  the  exploitation  of  the 
river,  thus  obtaining  a  force  of  over 
GO, 000  h.p.  for  distribution  in  the 
provinces  of  Cordoba  and  Seville.  This 
part  of  the  company's  programme,  how- 
ever, is  not  for  immediate  realisation. 


POLAND. 

(Reuter's  Engineering  Service.) 

Development  of  the  Railway  System. 
— In  comparison  with  the  hig'hly-developed 
industrial  countries  such  as  Ena'land, 
France,  Belgium  and  Germany,  Poland 
does  not  yet  possess  a  great  network  of 
i-ailways,  though  the  development  of  the 
railway  system  is  a  fundamental  condition 
for  her  economic  progress  and  the  well- 
'being  of  her  population. 

The  Polish  provinces  of  the  reg*ion  of 
Poznan  at  present  have  the  most  extensive 


system,  then  comes  Galicia,  and  finally 
the  old  Russian  provinces,  the  kingdom  of 
Poland,  Central  Lithuania,  Volyuia,  and 
the  districts  of  Pinsk  and  Grodno,  which 
are  the  least  well  serA-ed. 

A  comparison  of  the  present  railways  in 
Poland  with  the  density  of  the  population 
lesults  in  the  following  figures  for  the  pro- 
vinces which  have  been  under  foreign 
rule : — 

Kilos,  of  rail- 
Area  in  way  leri  0,000 
fq.  kilos.       Populatinii.  iiiliahitinta. 

Russian  provinces    261,000       L5, 389,000  4-58 
Austrian  80,000        7,000.000  5-8 

Prussian  42,900        2,900,000  14-5 

Pjuropean  Russia,  including  Finland, 
possessed  in  1914  41  kilos,  of  railway  lines 
per  10,000  inhabitants. 

On  every  100  square  kilos.  Poland  has 
at  present  the  following  kilometres  of 
railways  :  — ■ 

(a)  2'7  in  the  old  Russian  provinces. 
(6)  5  5  in  the  old  Austrian  provinces, 
(c)  9  5  in  the  old  Prussian  provinces. 

Considering  that  these  figures  were  un- 
satisfactory, the  Polish  Minister  of  Ways 
and  Coinmunications  has  drawn  up  a  plan 
for  a  complete  network  of  new  railways, 
chiefly  in  the  old  kingdom  of  Poland  and 
partly  in  Galicia. 

The  geographical  position  of  Poland, 
situated  on  the  direct  line  between  the 
East  and  the  West,  indicates  sufficiently 
the  need  for  the  construction  of  new  lines 
capable  of  facilitating  transit.  It  may  be 
added,  moreover,  that  the  importance  of 
the  development  of  the  railway  system  in 
Poland  was  brought  up  at  the  Genoa  con- 
ference, where  it  received  the  complete 
approval  of  the  members  of  the  sub-com- 
mission appointed  to  deal  with  land  com- 
munications. 


SOUTH  AMERICA. 

(Reuter's  Engineering  Service.) 
Oil  in  Argentina. — Lively  interest  is 
being  manifested  in  Argentina,  as  a  great 
future  petroleum  field,  and  important  oil 
concerns  are  busily  engaged  in  the  exploi- 
tation of  areas  which  they  have  acquired 
either  under  lease  from  the  Government  or 
from  private  owners  of  land.  During  the 
past  three  months  the  number  of  applica- 
tions for  petroleum  rights  has  exceeded 
5,000.  The  majority  of  these  applications 
are  from  individuals  or  concerns  that  have 
not  the  slightest  intention  of  actively 
working  leases,  but  rather  look  to  actual 
oil  operators  to  buy  them  out.  Neverthe- 
less, among  the  applicants,  there  are 
enough  genuine  seekers  after  petroleum 
with  capital  behind  them  for  boring  opera- 
tions to  ensure  that  the  country  will  be 
thoroughly  prospected.  The  overnment- 
owned  field  at  Comodoro  Rivadavia  pro- 
duced G,210  cubic  metres,  or  47,000 
barrels,  of  crude  oil  from  G2  wells  during 
the  week  ended  May  19,  despite  assertions 
that  the  general  administration  of  the  field 
is  in  a.  state  of  disorder.  To  stimulate 
private  exploitation  of  petroleum  areas 
the  Government  has  agreed  to  admit  all 
well-boring  and  other  plant  under  a.  5  per 
cent  duty,  and  has  ordered  the  Customs 
Department  to  grant  the  immediate 
clearance  of  such  material  on  presentation 
of  a  certificate  that  it  is  imported  for  the 
petroleum  industry. 
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::  Institution   of  British  Foundrymen.  ::  i 

'  — - — -I 


After  a  lapse  of  13  years,  the  annual 
conference  of  the  Institution  of  British 
Foundrymen  was  again  held  at  Birming- 
ham from  June  21  to  .June  23.  In  the 
interval,  the  membership  has  increased 
from  448  to  nearly  2,000,  but  its  leal 
growth  cannot  be  measured  in  members 
but  in  influence.  The  Birminghaan 
tJhamber  of  Commerce  placed  their 
assembly  hall  at  the  disposal  of  the  insti- 
tution, and  the'  proceedings  began  on  the 
opening  day  with  a  series  of  official 
welcomes.  The  delegates  present 
iuimb(Me(l  iil)()u1  2n0.  Mr.  Oliver  Stnbbs, 
of  Manchester,  the  retiring  president,  pre- 
sided at  the  opening  meeting.  It  is 
worthy  of  mention  that  this  conference 
was  to  ibe  held  under  the  new  incorpora- 
tion, and  there  is  no  doubt  that  the  dig-nity 
it  has  attained  under  its  Royal  Charter 
will  extend  its  usefulness  and  add  to  its 
influence  in  the  foundrj^  industry. 

On  behalf  of  the  citizens,  the  Lord 
Mayor  offered  the  delegates  a  cordial 
invitation  to  the  city  of  Birmingham. 
Many  institutions,  he  said,  visited  the  ('it> 
for  their  conferences,  to  an  extent  because 
of  Birmingham's  geographical  position, 
but  he  liked  to  think  mainly  because  it 
was  felt  the  citizens  always  offered  a 
very  hearty  welcome  to  its  visitors.  The 
Institution  of  British  Foundrymen  had 
not  visited  Birmingham  sinee  1909,  but  he 
hoped  the  interval  would  not  be  so  long 
again.  Its  objects  were  purely  educa- 
tional, and  unselflsh.  There  was  a  time 
when  a  great  deal  of  sTispicion  existed 
between  manufacturers  as  to  the  processes 
and  methods  of  their  industry,  but  there 
were  to-day  a  more  general  recognition  of 
the  importance  of  sharing  the  knowledge 
which  was  absolutely  essential  to  progress. 
The  Institution's  membership  to-day  was 
1,800,  and  he  hoped  they  would  greatly 
increase  it  in  the  near  future.  He 
applauded  their  proposal  to  undertake 
research  work  in  connection  with  their 
calling.  Such  work  was  absolutely 
essential  if  the  foundry  industry  of  (his 
country  was  to  maintain  its  pre-eminent 
position  in  the  world. 

Some  interesting  remarks  were  made  by 
Principal  Grant  I?o'bertson,  of  Birming- 
ham IJniversity,  who  welcomed  the  dele- 
gates on  behalf  of  the  University  and 
many  technical  and  scientific  societies. 
The  Birmingham  University  was  a  civic 
university.  Its  function  was  to  train  the 
ynutli — particularly  the  youth  of  the 
Midlands — for  the  professional  and  indus- 
trial occuj)ations  which  would  subse- 
(|U('iiily  ])e  tlieir  careeis.  They  wlio 
were  associated  with  it  were  deeply  inter- 
ested in  everything  that  affected  the  larger 
industrial  life  of  that  great  community, 
and,  above  all,  were  anxious  to  do  every- 
thing they  could  to  promote  the  prosperity 
and  progress  of  those  great  industries  on 
which  not  only  their  welfare  in  the  Mid- 
lands, but  their  futiire  existence  as-  an 
efficient  empire,  wholly  turned.  They  at 
the  university  were  closely  associated  witli 
ijome  of  the  objects  and  purposes  of  their 
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institution.  They  had  great  departments 
of  applied  science  in  engineering  and 
metallurgy.  But  on  the  industrial  and 
scientific  side  everything  that  affected  the 
well-being  of  the  great  national  industries 
had  an  indirect  bearing — and  perhaps 
more — on  their  work  in  the  university. 
There  never  was  .a  time  when  trained 
brains  were  of  more  importance  for  our 
iiidustiial  future,  and  in  the  Birmingham 
(  iiivi'isity  it  was  their  object,  as  ii  was 
their  duty,  to  do  what  they  could  to  train 
brains — perhaps  also  to  produce  brains. 

Mr.  F.  Hickinbotham  (chairman  of  the 
Birmingham  Chamber  of  Oommerce) 
otfered  the  institution  a  welcome  on  behalf 
of  the  business  community  of  Birming- 
ham and  the  Midlands. 

In  his  reply,  Mr.  Stuljbs  lemarked  on 
the  international  character  of  the  gather- 
ing, and  welcomed  repiesciitatives  from 
B<^lgiuni  and  the  i'niicd  Stales. 

The  Lord  Mayor  presented  the  "  Oliver 
Stubb's  Gold  Medal."  Mr.  Stubbs  ex- 
plained that  this  medal  was  founded  by 
the  National  Ironfounders'  Employers' 
Federation  to  commemorate  his  occupancy 
of  the  chair  of  both  bodies,  the  first  being 
vested  in  the  British  Foundrymen 's  Insti- 
stution,  and  a  medal  to  be  awarded  yearly 
to  a  person  who  had  done  most  to  forward 
the  foundry  industry.  Mr.  F.  J.  Cook 
was  the  first  recipient.  He  is  head  of  the 
firm  of  Eudge  Littley  Ltd.,  West  Brom- 
wich,  and  was  for  many  years  foundry 
manager  with  Belliss  Morcian  Ltd. 
He  was  third  president  of  the  Institution. 
The  president  welcomed  the  visiting 
American,  French,  and  Belgian  foundry- 
men,  and  a  telegranr  of  greeting  was  sent 
to  the  American  Foundrymen's  Associa- 
tion. 

The  election  of  officers  resulted  as 
follows:  Messrs.  H.  L.  Eeason,  M.I.M.E. 
president;  H.  Jewson,  East  Dereham, 
vice-president;  R.  D.  Patterson,  of 
Wylam,  Newcastle,  junior  vice-president; 
council  members  —  A.  R.  Bartlett, 
London;  J.  Shaw,  Sheffield;  H.  Pem- 
berton,  Dei^by  ;  H.  Sherborne,  Mianchester  ; 
E.  H.  Broughall,  Coventry. 

In  his  presidential  address,  Mr.  Reason 
said  the  Institution  had  made  and  con- 
tinued to  make  gratifying  progress.  Had 
it  not  been  for  the  moulders'  strike,  which 
was  followed  by  the  terrible  slump  in 
trade,  he  thought  it  would  be  safe  to  say 
that  from  the  5,000  foundries  in  the 
United  Kingdom  their  membership  would 
have  been  doubled.  The  Institution  was 
now  in  a  stronger  position  as  regarded 
finance  and  membership  than  ever  before. 
Me  l)0])ed  that  at  an  early  date  the  Insti- 
tiition  would  be  able  to  extend  its  useful- 
ness by  the  preparation  of  a  book  contain- 
ing formuhv  and  useful  information  on 
foundry  work,  and  by  the  publication  of 
nil  papers  read  before  the  members. 
Without  being  unduly  optimistic,  he 
shared  the  view  of  many,  that  when  the 
lock-out  ended  it  M'as  the  earnest  desire  of 
both  employed  and  employers  to  take  full 
advantage  of  the  revival  that  had  now 


begun  to  show  itself  in  trade.  He  hopt 
at  the  end  of  his  year  of  office  thej-  wcu 
be  able  to  look  back  upon  a  period  <li 
had  been  free  from  both  the  industrial  ai 
political  anxieties  of  the  last  fpw  ycai 
and  tluit  the  peace  and  prospeiity  i  h 
were  looking  for  would  have  reigned  iii  n 
place. 

Visit  to  the  Exhibition,  I 

After  lunch  on  the  first  day  of  the  ( u 
ference  the  delegates  visited  the  Found 
Trades    Exhibition,    where    they  we 
officially    welcomed    by    Mr.    H.  Laki 
Smith  ('chairman  of  the  executive  cdi 
mittee).     Mr.  Lakin-Smith  spoke  of  t 
necessity  of  everyone  doing  his  utmost 
influence  a  revival  of  trade,  and  said 
thought  the  work  of  their  association  ai 
the  holding  of  such  exhibitions  as  th 
promoted  jointly  by  the  Chamber  of  Coi 
merce,  the  Institution  of  British  Foundr 
men,  and  the  Oast  Iron  Research  Associ- 
tion  must  have  a  very  beneficial  effect  < 
their  industry.     If  they  found  that  1 
exhibition   was    really  appreciated,  t: 
Chamber  of  Commerce  intended  to  repe; 
i)!  another  year. 

Mr.  Reason  and  Mr.  J.  K.  Fletcla 
of  the  British  Cast  Iron  Research  Associ ■ 
tion,  briefly  acknowledged  the  welcoii 
accorded  the  delegates,  and  expressd  hi|i 
appreciation  of  the  value  of  the  exhibitiii 
and  the  enterprise  of  the  Chamber  of  Coi- 
merce. 

The  Banquet. 

Mr.  H.  L.  Reason  presided  at  ti 
annual  banuuet  held  at  the  Grand  Ho  i 
in  the  evening.  Supporting  him  were  ti 
Lord  Mayor  (Alderman  David  Davie 
Principal  Grant  Robertson,  Sir  Herbt: 
Austin,  M.P.,  Alderman  A.  R.  Jephco  , 
M.P.,  Mr.  F.  G.  Ryland,  president  of  U 
Birirringham  Exchange;  Mr.  F.  Hicki" 
botham  ,  president  of  the  Chambei'  of  Coi. 
merce;  Mr.  S.  G.  Flagg,  past  president  t 
the  American  Foundrymen's  Associatio ; 
Professor  E.  Touceda,  of  the  Anieric  i 
Research  Association;  Mr.  E.  Rami 
(j)iesident)  and  Mr.  K.  V.  Roncei  ' 
(treasurer),  of  the  French  Foundry  As.'- 
ciation ;  Mr.  J.  Yarlet.  of  the  Belgi  i 
Foundry  Association  ;  Professor  T.  Turui , 
and  Mr.  H.  Lakin-Smith. 

Proposing  "  The  Citv  and  Commerce  : 
Biimingham,"  Mr.  Oliver  Stubbs  said  '. 
was  rather  surprised  that  they  in  Birniir- 
ham  had  recently  dropped  their  car  i 
scheme,  and  hoped  they  would  take  1 1 
matter  up  with  enterprise,  and  carry  it 
a  successful  conclusion.  With  wa*f 
traffic  they  would  very  considerably  i- 
duce  their  freights,  and  as  the  Ship  Carjl 
had  been  of  the  greatest  benefit  to  Man- 
chester the  inland  waterways  woiil 
materially  assist  Midland  industry.  I 

In  his  reply,  the  Lord  Mayor  said  if 
not  their  custom  in  Birmingham  to  dri 
iinything  until  tliey  brouglit  it  to  a  sntj" 
factory  conclusion.    One  of  the  meiiilu^ 
for  the  citv  was  chairman  of  a  Koyal  Cur- 
mission  which  was  working-  to  produce  i 
scheme  less  expensive  perhaps  tlian  hi 
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ibeen  proposed,  but  one  wliicli  would  con- 
ifer very  considerable  benefits  on  tlie  trade 
[and  commerce  of  the  country.  Birming- 
!ham,  he   assured   them,   maintained  an 

•  irtive  interest  in  the  question  of  inland 
A  aterways. 

,    Mr.  F.  Hickinbotham  said  the  Irade  of 
tlierity.  as  of  tlir  oountiy,  left  imicli  to  be 
liesired,  but  he  thouoht  he  could  say  with- 
out hesitation    that  from  the  commercial 
Moint  of  \iew  thpy  had  undoubtedlj^  passed 
the  worst,  and  that  they  were  on  the  way 
. — it  might  ibe  a  slow  way — to  better  and 
I  more  prosperous  times.    Anyone  who  liad 
.been  examining-  the  figures  of  the  Board 
of  Trade  would  see  that  there  was  an  im- 
.provement,  slow,  but  he  believed  sure.  If 
i  they  could  only  keep  their  heads  and  avoid 
difficulties  in  the  way  of  the  strikes  and 
lock-outs,  he  saw  no  reason  at  all  why 
[  that  improvement   should   not  continue 
!  until  a  satisfactory  state  of  things  had 
I  been   reached,    and   that   in   perhaps  a 
'  shorter  time  than  some  had  anticipated. 
:  They  did  not  want  anything  in  the  shape 
,^of  a  boom.    Booms  always  brought  disas- 
i  trous  shimps,  but  they  hoped  for  a  steady 
jland  lasting  improvement.       Stocks  had 
I  gone  down  and  were  going  down  in  many 
xof  the  overseas  mai'kets  of  the  world,  and 
l' enquiries — in    some    cases    orders — were 
f  coming  in  a  little  better  than  for  some 
I  time  past.    The  cries  they  had  been  hear- 
j  ing  about  Germany  capturing  the  trade  of 

i  the  world  were  nieie  moousliiiie. 

L  Principal  Grant  Robertson  proposed  the 
['"Institution  of  British  Foundrymen." 
'  They  in  the  universities,  and  particularly 
I  in  the  civic  universities,  he  said,  did  en- 
I,  deavour  to  keep  themselves  as  well  in- 

ii  formed  as  they  could  be  albout  the  rela- 

i  MANUFACTURE  OF  LIGHT  STEEL 
CASTINGS, 

( CoHtimi.e<.l  from  pa;/<'  0.) 

■  the  best  means  of  feeding  it.  As  will  be 
:  realised,  it  is  necessary  to  feed  ail  steel 
'  eastings  from  the  head.  In  iron  foundries, 
'  a  wrought  iron  or  mild  steel  feeding  rod 
!'  is  used,  and  small  shanks  of  metal  are 
I'  poured  in  time  after  time  until  it  is  set. 
'  This  metliod  canfiof  be  adopted  in  a,  steel 
i  foundry,  as  it  would  pull  out  the  steel 
jl  instead  of  causing  it  to  become  more  solid 

I  as  in  the  case  of  iron  castings. 

r"     Another  useful  illustration  is  that  of 

•  locomotive  castings.  The  various  parts  of 
these  are  rather  troublesome  to  make, 
owing  to  the  varying  tliicknesses   cif  the 

^  strengthening  brackets,  and  it  is  necessary 
to  give  much  consideration  before  starting 
i  work,  othenvise  mucli  trouble  is  certain  to 
'  result.      These  castings   are    very  often 

■  made  as  light  as  possible,  and  thick  and 
(  thin  sections  are  more  usually  encountered 
1  m  this  class  of  casting  than  in  most  other 
l|  classes  of  work. 

I  Cce  Making. 

;  The  core  shop  should  be  self-contained, 
with  special  drying  ovens,  as  these  play 
an  important  part  in  the  making  of  c'ood 
castinsrs.  The  stoves  should  have  facilities 

/  for  eliminnting  the  nioisturei,  as  most  cores 
are  made  either  with  oil-s.ands  or  Bind- 
sandrite.  which  under  the  slow  baking 

I  throws  oi?  a  lot  of  steam  or  moisture.  The 
sand  for  cores  sbould  be  very  carefully 
regulated  for  different  classes  of  work, 
should  be  very  I'efractory  with  just  suflfi- 
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tions  between  education  and  the  pros- 
perity of  industry.  In  the  United  States 
and  in  Germany  the  work  that  had  been 
done,  the  money  that  had  been  .spent  had 
brought  in  large  dividends.  Whatevei- 
shortcomings  there  had  been  in  the  past- 
ami  tlune  had  been  many  as  regarded  tlic 
British  attitude  to  the  higher  work  of  the 
univcirsities — they  in  the  universities  were 
determined  that  that  deficiency  should  not 
continue.  They  could  not  do  it  by  them- 
selves, however,  and  tliey  wanted  the  en- 
lightened support  of  the  leaders  of  indus- 
try. At  Birmingham  he  had  endeavoured 
to  keep  the  university  in  touch  with  the 
best  industrial  thought  and  activities  in 
the  city  and  the  Midlands,  and  he  grate- 
fully acknowledged  the  help  he  had 
received  from  the  business  and  industrial 
leaders.  Research  was  a  word  veiy  often 
abused,  Ibut  it  was  absolutely  certain  that 
they  were  not  going  to  get  the  best  appli- 
cations of  science  to  industiy  unless  they 
had  a  gicil  deal  of  a])])arently  uiue- 
munerativf  research  in  pure  science  first. 
It  was  the  function  of  the  universities  to 
train  and  to  produce  the  researcher.  Of 
course,  it  was  not  everybody  who  went  to 
the  university  who  could  be  or  was  fit  to 
research.  When  they  found  a  person  who 
could,  his  counsel  was  "  Put  youi'  shirt  on 
him." 

In  his  reply  the  president  spoke  of  the 
enormous  development  in  the  foundr.v 
industry  to  produce  the  finished  article  so 
that  with  u  minimum  amount  of  grinding 
or  shaping  the  various  parts  could  be 
assembled  into  the  complete  machine. 

The  second  and  third  days  of  the  con- 
ference were  divided  between  business  and 
social  activities.  Theie  were  eight  papers 
read,  all  of  a  very  high  order.    Some  of 


cient  Ibond  to  stand  up  to  the  steel,  as 
there  are  so  many  castings  which  if  the 
core  does  not  collapse  very  quickly  would 
be  wasters;  especially  in  manganese  cast- 
ings such  as  tramway  points  and  crossings, 
owing  to  the  contraction.  A  machine  for 
making  standitrd  cores  is  a  great  hel]T,  as 
nidinary  standard  round  coie-;  can  be 
stocked  and  kept  in  dry  places.  Obviously 
it  produces  a  better  core  as  wooden  boxes 
get  out  of  shape. 

Fettling  and  Annealing. 

Gleaning  plays  a  very  imj)ortaut  pait  in 
the  costs,  and  is  always  a  greater  specula- 
tion than  any  other  process,  owing  to  so 
many  contributory  causes.  It  may  be  the 
sand,  or  the  "  compo."  but  generally,  in 
the  author's  opinion,  it  is  owing  to  casting 
at  the  steel  at  wrong  temperatures.  It 
will  be  realised  that  with  a  ladle  of  steel, 
varying  from,  say,  oG  i-wi.  to  50  cwt.,  it  is 
almost  impossible  to  have  sutficient  moulds 
on  the  floor  at  one  time  to  take  it  at  itn 
varying  temperatures  to  suit  all  castings. 
But  many  of  the  troubles  in  this  depart- 
ment can  certainly  be  overcome  with  a  good 
shot-blast  plant,  pneumatic  hammers,  and 
swing  grinders.  There  are  three  methods 
of  removing  the  feeding  heads — burning, 
snwins:,  and  cutting  bv  the  lathe,  and 
obviously  thp  choice  will  be  determined 
by  the  design  of  the  casting. 

It  is  obvious  that  the  question  of  anneal- 
ing depends  largely  upon  the  size  of  the 
foundry  and  output.  The  best  method, 
in  the  author's  opinion,  is  the  gas-fired 
?toive,  but  for  geiieial  I'obbing  work,  where 
all  clases  have  to  be  dealt  with,  the  mov- 
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these  papers  we  reprint  in  this  issue,  and 
others  we  hope  to  publish  next  week.  The 
foundry  department  has  assumed  a  very 
important  position  in  the  engineering 
industry.  It  was  somewhat  remarkable 
the  important  part  chemists  took  in  the 
discussions  of  the  papers,  and  it  would 
almost  appear  that  the  chemist  is  becom- 
ing the  leal  foundryinan.  The  time 
allowed  for  discussion  of  each  paper  was 
too  short  to  elicit  valuable  criticism.  Such 
well-known  metallurgists  as  Professor 
I'urner  and  l)i.  I'ercv  liongnmii  were  jire- 
sent,  and  took  part  in  the  proceedings. 
Professor  Touceda,  of  the  American 
Research  Association,  besides  reading  his 
pa];ei'  on  "  Malleable  Iron,"  also  joined  in 
discussion . 

The  Social  Side. 

A  garden  party  was  given  in  the  after- 
noon of  the  second  day,  by  the  Lord 
Mayor  and  Lady  Mayoress  at  the 
Botanical  Gardens,  Edgbaston. 

Friday  morning  was  devoted  to  visits  to 
works  in  the  district,  members  and  their 
lady  friends  having  been  invited  to  view 
the'  Soho  works  of  W.  T.  Avery  &  Co. 
Ltd.  (including  the  famous  Soho  foundry 
of  Boulton  &  Watt):  Belliss  &  Morcom 
Ltd.,  Ladywood ;  Allen  Everitt  &  Sons 
Ltd.,  Smethwick,  and  the  extensive  new 
works  erected  at  Fort  Dunlop,  Castle 
Bromwich,  by  the  Dunlop  Rubber  Co. 
Ltd. 

After  lunch  at  the  Grand  Hotel,  on  the 
invitation  of  the  Local  Reception  Com- 
mittee, the  whole  of  the  party  enjoyed  a 
motor  tour  through  Stratford-on-Avon, 
Warwicd'C,  Leaming'ton  and  Kenilworth, 
returning  by  Stonebridge  and  Castle 
Bromwich  to  Birmingham. 


able  top  is  as  cheap  as  any  for  fairly  large 
quantities.  For  quick  and  urgent  work, 
say — wheie  it  is  required  to  cast  one  day 
and  deliver  the  next — a  small  handy 
furnace  of  about  8  ft.  by  5  ft.  with  a  door 
at  tlie  front  of  the  furnace  can  be  built, 
and  operateil  with  lever  and  balance 
weight. 

In  conclusion,  there  are  many  other 
points  appertaining  to  the  manufacture 
of  steel  casting,  but  those  enumeiated 
should  be  sufficient  to  provoke  an  interest- 
ing and  profitable  discussion. 


QUERIES  AND  REPLIES. 

We  invite  our  readers  to  submit  practical  problems 
for  solution  by  our  staff,  or  by  other  readers. 
Replies  will  be  paid  for. 


QUERIES. 

Explosive  for.  Blasting. — The  writer  would  be 
grateful  for  information  as  to  the  best  explosive 
for  blasting  stone  out  of  fallow  fields  and  ditches. — 

DONCASTER. 


Swedish  Ore  for  British  Works. — Svenska 
Daghladet  says  that  speeches  made  at  the  meeting 
of  the  Iron  and  Steel  Institute  last  month  seem  to 
indicate  the  probability  that  Sweden  will  occupy  a 
more  important  position  than  hitherto  a?3  a  supplier 
of  ore  to  the  British  Isles.  Sweden,  ,savs  the 
paper,  can  undoubtedly  fulfil  the  conditions 
demanded,  viz.,  a  rpcnlnr  and  sufficient  -supplv  of 
good  ore  of  equa.ble  qnn'itv.  since  in  addition  to  the 
ore  in  Northern  Swodi  n  lliei>?  are  larger  stores  in 
Middle  Sweden  t'han  is  generallv  supposed.  This 
ore  also  is  very  suitable  for  British  furnaces,  but 
tlip  transport  costs  are  at  present  too  great,  uwing  tu 
the  high  Swedish  railways  rates. — Reuter, 
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Office  and  Workshop  Day  by  Day. 

Short  practical  articles  solicited.  Exceptionally  high  rates  paid. 


Holding  Work  by  the  Thread  in  the 
Vice. 

There  are  many  jobs  wliich  require  a 
certain  amoant  of  fitting  work  that  have 
to  be  held  in  the  vice.  If  this  piece  of 
work  has  a  screw  cut  on  some  part  of  it, 
then  to  hoh1  or  secure  in  between  the  jaws 
of  a  vice  without  damaging  the  thread  is 
sometimes  a  very  awkward  job.  To  get 
over  this  dithculty  a  tool  made  out  of 
ordinary  mild  steel  the  shape  of  which  is 
shown  will  get  over  the  trouble.  When 
first  made  the  outside  edges  are  made 
parallel.  On  the  centre  lines  holes  are 
spaced  off  to  siiit  any  size  of  thread  that 
is  likely  to  be  wanted.  These  holes,  A,  B. 
C,  are  drilled  and  tapped.  From  one  end 
a  saw  cut  is  taken  through  the  holes  until 


C 



'                                                    S'   ) 

the  last  one  is  reached,  and  one  side  of 
this  is  sufficient  to  cut.  The  number  of 
holes,  or  the  length  of  plate  used,  and  the 
thickness  of  the  same  will  depend  on  the 
size  of  hole  tapped.  A  much  thicker  plate 
would  be  used  for  a  1  in.  hole  than  would 
be  necessary  for  a  j  in.  one.  A  plate  5  in. 
by  2  in.  by  f  in.  will  be  found  to  be  a  con- 
venient size. 

After  screwing  the  work  into  whichever 
hole  is  suitable,  the  plate  is  gripped 
between  the  jaws  of  the  vice,  and  owing 
to  the  amount  being  taken  out  by  the  saw, 
will  close  up  the  thickness  of  the  saw 
blade  smaller  than  the  actual  size  required. 
Tliis  will  be  taken  up  on  the  thread,  and 
will  hold  the  work  by  the  thread  without 
spoiling  it  in  any  way. 

A  Ball  Bearing  Footstep. 

The  sketch  shows  a  very  neat  and  well- 
conceived  adaptation  of  ball  bearings  to 
the  footstep  of  the  vertical  shaft  carrying 
and  operating  the  propellers  of  a  mash  tun. 

Tire  shaft  A  is  4  in.  diameter  and  29  ft. 
long,  and  turns  at  10  revolutions  per 
minute  inside  a  mash  tun  17  ft.  internal 
diameter  and  18  ft.  deep. 

It  is  driven  by  a  massive  pair  of  bevel 
wheels  at  its  top  end,  and  carries  sets  of 
propeller  blades  6  in.  by  ^m,  by  IGft. 
Gin.  long,  which  churn  up  the  contents  of 
the  tun. 

The  shaft  passes  through  a  gunmetal 
bushing  B  in  the  bottom  of  the  tun,  and 
transmits  its  vertical  downward  push  on 
a  steel  "  umbrella  "  housing  C. 

Inside  this  housing  are  fitted  a  radial 
ball  bearing  D  and  a  thrust  bearing  F, 
the  downward  pi'essure  being  transmitted 
through  a  steel  ring  E, 


An  inner  housing  K  takes  the  weight 
and  transmits  it  on  to  a  ball-pointed  pivot 
G,  which  in  turn  is  supported  by  a  short 
cast-iron  supporting  cohinin  H. 

It  will  be  seen  that  this  type  of  bearing 
is  practically  frictionless ;  also,  it  it  self- 
aligning. 


The  function  of  the  "  hat  "  leather  J  is  to 
prevent  liquid  passing  out  of  the  tun 
through  the  gunmetal  bushing  B.  Shoidd, 
however,  a  small  amount  of  liquid  ooze 
through  from  any  cause,  the  "umbrella" 
housing  C  prevents  any  possibility  of 
liquid  ever  reaching  the  ball  bearings  and 
so  causing  deterioration  by  acid  effect. 


PLEASE  READ  CAREFULLY. 

For  this  journal  we  ivant  crisp ,  qyractical 
and  technical  articles  and  paragraphs ,  and 
we  are  prepared  to  pay  well  for  fhem.  Of 
the  many  wlw  read  technical  journals 
only  a  feiu  ivrite.  Why  is  this  ?  It  is 
not  because  they  have  nothing  to  write 
about,  because  every  experienced  en- 
gi?ieer's  mind  is  a  storehouse  of  valuable 
information,  whether  he  be  manager, 
foreman,  draughisman,  or  mechanic .  We 
have  at  all  times  overcom<e  power-house 
troubles,  problem  of  design,  or  work- 
shop difficul I  ICS  II  I/  ingenious  devices. 
Sometimes  sinking  methods  become  a 
liahit,  and  ivc  do  not  realise  that  they  are 
exceptional  till  some  observer  e^rpresses 
astonishment. 

It  is  said  that  every  person  could  write 
one  good  novel,  and  it  is  certainly  true 
I  hat  everyone  coidd  rrrite  more  than  one 
useful  wrinkle  or  valuable  article.  We 
torife  and  urge  our  readers,  therefore,  to 
give  others  the  benefit  of  their  knowledge 
and  experience- 


The  idea  is  a  very  useful  one,  and  i 
may  be  found  adaptable  in  other  w;iy 
where  vertical  shafts  are  to  be  mounted 

Attachment  for  Grinding  Lathe  Centres. 

Wherever  it  is  possible,  lathe  centie 
should  be  ground  up,  when  this  become 
necessary,  in  the  headstock  of  the  lalh; 
to  which  they  belong-,  to  ensure  accurat  M 
and  in  order  to  make  this  an  easy  matie! 
the  simple  attachment  described  here  hn 
been  employed  for  this  purpose  for  soin 
years  by  the  writer. 

Accompanying  sketch  shows  elevatio 
and  plan  of  this  attachment,  which  ecu 
sists  of  a  beech-block  bearing  which  iii 
on  the  studs  of  the  tool  rest  (the  toe 
clamping  plates  and  springs  bein 
removed  for  this  purpose)  and  a  spindl 
fitted  with  the  necessary  emery  whet 
and  small  driving'  pulley  runs  in  the  beai 
ing  as  indicated. 


The  beech  block  is  recessed  inside  ai  " 
bushed  with  white  metal,  and  the  drivir 
pulley,     which     is    3  in.  diameter, 
grooved  to  take  a  §  in.  round  leather  beli 

The  attachment  being  mounted  on  til 
tool  rest,  is  then  slewed  round   on  tlf 
cross  slide  to  the  correct  angle,  at  x\\i 
same  time  being  brought  close  up  to  t  ' 
centre     in     the     headstock     ready  f 
grinding. 

Di-ive  is  obtained  off  the  most  co 
veniently  situated  pulley  available; 
the  present  case  this  was  found  on  tl 
main  shaft  Avhich  drives  the  lat! 
countershaft  and  it  should  here  be  not* 
that  the  round  belt  will  run  quite  well  f 
a  flat-faced  pulley,  provided  the  pulb 
is  somewhere  near  lineable  with  tl 
grooved  pulley  of  the  attachment. 

Having"  ground  \ip  the  headstot 
centre,  the  tailstock  centre  can  be  insert* 
in  the  headstock  and  treated  in  the  san 
way. 
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(Views  expressed  in  this  Section  are  not  necessarily  endorsed  by  the  Editor.) 


j      A  GENERAL  SURVEY. 

1  By  Plebeian. 

f-ngineering  Wages. 

.  It  has  been  stated  in  the  Press  that  the 
[  legotiations  between  the  Engineering 
„  Employers'  Federation  and  the  trade 
unions  in  respect  to  wages,  have  been  post- 
poned indefinitely.  This  is  not  the  case. 
liYhat  actually  happened  was  that  the 
i  anployers  invited  all  the  bodies  who  have 
;")een  concerned  during-  the  recent  lock-out 
0  meet  them  in  conference,  tO'  discuss  the 
i^'eduction  of  the  war  bonuses.  The  con- 
j.'erence  was  suggested  for  June  21.  As 
he  notice  was  somewhat  short,  an  alterna- 
}:ive  date  was  suggested  bv  the  Federation 
i)f  Engineering  and  Shipbuilding  Trades. 
iThis  has  now  been  accepted,  and  negotia- 
tions will  commence  on  July  5.  The  em- 
ployers have  not  intimated  the  nature  of 
•  heir  proposals,  but  it  is  anticipated  they 
I  vill  suggest  the  removal  of  the  same  pro- 
hortion  of  war  wages  as  took  place  in  the 
ihipbuilding  industry,  ■  namely,  I6s.  6d. 
per  week.  Whatever  terms  the  employers 
out  forward  will  have  to  be  submitted  to 
lie  members  of  the  individual  unions,  and 
'lUowing  for  time  for  the  ballot  votes  to  be 
.joucluded,  it  is  probable  that  no  revised 
I  i-ates  can  come  into  operation  before 
j -August  at  the  earliest.  The  employers 
:liave  also  requested  that  a  discussion  on 
payment  by  results  shall  take  place  on 
Tuly  6.  It  is  extremely  unlikely  that  this 
I  subject  can  be  satisfactorily  handled  by 
[the  unions  collectively.  The  trades  are 
50  diversified  in  their  character  that  no 
single  system  would  be  possible,  although 
,  the  basic  principle  might  be  agreed  upon 
(jointly.  When  it  comes  to  the  practical 
[application  of  any  system  of  payment  by 
;  results  it  is  likely  that  the  matter  will 
ihave  to  be  remitted  for  district  negotia- 
,  tion  by  the  individual  unions. 

'Putting  the  House  in  Order. 

1  The  lessons  of  the  recent  lock-out  are 
;|speedily  having  their  effect.  The  Allied 
LUnions  in  the  engineering-  industry  realise 
'the  necessity  for  tightening  up  their 
'organisation.'  The  Federation  of  Engi- 
i'neering  and  Shipbuilding  Trades,  which 
[■oonducted  the  negotiations  on  behalf  of 
imost  of  these  unions,  has  at  no  time  been 
j  anything  more  than  a  loose  voluntary  asso- 
^ciation.  Whilst  the  federation  has  un- 
^doubtedly  performed  good  work,  both  in 
adjusting  internal  diffeiences  between  the 
unions,  and  negotiating  for  them  collec- 
,  tively  with  the  employers,  it  has  at  no 
:itime  been  in  a  position  effectively  to  en- 
I  force  its  decisions  on  its  affiliated  unions, 
i  Something  more  than  a  moral  responsi- 
I  bdity  is  necessary  to  maintain  discipline 
,  amongst  a  large  number  of  unions,  par- 
j  ticularly  when  negotiations  of  serious  im- 
j/portance  to  them  are  being  conducted. 
Threatened  with  secession  from  this  union 
;  and  that,  it  is  surprising  that  the  mem- 
i  oers  of  the  executive  committee  of  the 
I  federation  have  not  thrown  up  their  work 
j  in  disgust.  Steps  are  now  being  taken  to 
I  institute  financial   liability  and  certain 


proposals  are  being  put  to  the  unions. 
The  gist  of  these  proposals  is  that  each 
union  should  pay  an  affiliation  fee  of  6d. 
per  member  on  90  per  cent  of  the  total 
membership  engaged  in  the  engineering 
and  shipbuilding  industries.  This  woultl 
form  a  common  fund,  from  which  to  sub- 
sidise the  individual  unions  in  time  of  dis- 
pute. Any  society  desiring  to  secede  from 
the  federation  woaild  have  to  give  six 
months'  notice  in  writing.  The  executive 
council  of  the  federation  would  have  the 
jDower  to  imjjO'Se  additional  levies,  and  to 
enter  into  iagTeemejit  where]>y  the  Co- 
operative Wholesale  Society  would  supply 
food  and  other  necessities  to  their  mem- 
bers in  time  of  lock-out. 

Co-operation  and  Trade  Unionism. 

This  latter  is  an  important  provision 
and  marks  a  development  which  sooner  or 
later  is  bound  to  have  an  effect  on  the 
relationship  between  the  co-operative 
movement  and  the  trade  unions.  For  a 
long  time  past  the  more  advanced  workers 
in  both  movements  have  been  endeavour- 
ing to  bring  the  two  organisations  into 
closer  contact.  There  has  been  a  joint 
board  m  operation  for  a  considerable  time, 
which  exists  for  the  purpose  of  endeavour- 
ing to  adjust  disputes  between  trade 
unions  and  co-operative  societies.  The 
working  of  this  board  has  not  been 
altogether  the  success  that  is  desired,  but 
it  has  served  to  avoid  many  disputes 
which  otherwise  would  inevitably  have 
occurred.  The  advent  of  the  co-operative 
party  in  politics  brought  about  a  further 
point  of  contact,  and  although  this  body 
preserves  its  independence,  it,  neverthe- 
less, works  in  close  conjunction  with  the 
Ijabour  party.  It  is  in  time  of  trade 
dispute  that  the  co-operative  movement  is 
likely  to  prove  of  great  value  to  the  trade 
unionists.  During  the  railway  strike  in 
1919  and  the  coal  lock-out  in  1921, 
co-operative  societies  all  over  the  country 
assisted  the  unions  by  supplying  members 
with  food  and  other  commodities. 
Usually  all  that  was  required  was  for  the 
trade  unions  concerned  to  guarantee 
repayment  of  the  sums  thus  advanced  by 
the  co-operative  societies.  Here,  again, 
many  regrettable  cases  are  reported  of 
trade  unionists  who,  after  having  been 
assisted  by  the  co-operative  societies, 
speedily  forget  their  obligation  once  the 
dispute  was  at  an  end.  The  Miners' 
Federations  in  particular  have  been  badly 
hit  in  this  respect,  and  a  considerable 
debt  still  remains  to  be  paid  by  them  to 
the  co-operative  societies. 

Amalgamation  Failure. 

We  are  indebted  to  Mr.  P.  J.  Tevenan, 
general  secretary  of  the  Municipal 
i'vmployees'  Association,  for  his  clear  and 
courteous  explanation  as  to  the  exact 
relationship  now  existing  between  the 
three  unions,  other  than  the  Workers' 
I'nion,  which  have  been  taking  part  in 
the  amalgamation  negotiations.  Mr. 
Tevenan  has,  however,  somewhat  mis- 
understood the  comment  which  appeared 


in  the  issue  of  this  journal  of  June  17. 
We  stated  that  the  amalgamation  proceed- 
ings had  broken  down  Detween  tHe  tour 
bodies,  but  did  not  intend  to  convey  that 
the  responsibility  for  this  lested  on  the 
Municipal  Employees'  Association 
because  of  their  withdrawal  irom  the 
negotiations.  On  the  contrary,  we  had 
reason  to  believe  that  this  latter  associa- 
tion had  made  a  genuine  attempt  to  eftect 
amalgamation  with  the  Workers'  Union 
and  tlic  other  two  organisations.  The 
whole  gist  of  the  comment  shows  that  the 
primary  responsibility  for  the  breakdown 
devolves  upon  the  Workers'  Union.  i\or 
did  we  imply  that  the  dissension  existed 
between  the  Municipal  Employees'  Asso- 
ciation, the  JNational  Union  of  General 
Workers  and  tlie  x\ational  Amalgamated 
Union  of  Labour.  The  implication  was 
that  the  dissension  had  arisen  between 
the  Workers'  Union  and  the  two  latter 
organisations.  Our  statement  is  fully 
borne  out  by  Mr.  Tevenan's  letter.  The 
writer  is  happy  to  note  that  there  are  real 
prospects  of  tlie  amalgamation  being  con- 
summated between  the  M.E.A.,  the 
N.A.U.L.  and  the  N.U.G.W.  The 
skilled  unions  have  often  found  it  difficult 
to  work  in  harmony  with  the  Workers' 
Union,  and  it  is  not  surprising  that  the 
three  organisations  Avho  have  been  trying 
to  effect  amalgamation  with  that  body 
have  now  given  up  the  job.  If  the  amal- 
gamation between  these  three  unions 
becomes  effective,  the  Workers'  Union 
will  find  it  necessary  to  reconsider  their 
attitude. 

Apprenticeship  Training. 

The  (i  eneial  Council  of  the  Trades 
Union  Congress  have  drafted  a  report  on 
the  subject  of  apprenticeship  training. 
Originally  the  Coimcil  were  asked  by  the 
Congress  of  1921  to  draw  up  a  scheme,  the 
basis  of  which  would  be  that  entrants  to 
apprenticeship  should  be  apprenticed  to 
the  unions  instead  of  individual  employers. 
A  questionnaire  was  sent  out  to  all  of  the 
affiliated  unions,  but  this  principle  was 
suppjorted  by  a  minority  only.  The  Coun- 
cil, in  their  report,  indicate  that  there  has 
been  a  decline  in  apprenticeship  almost 
bordering  on  decay,  and  this  is  due  to 
three  primary  causes:  (1)  Specialisation; 
(2)  inadequate  w^ages  paid,  to  apprentices ; 
and  (3)  loss  of  personal  contact  with  the 
employer.  The  Council  are  of  the  opinion 
that  rather  than  embark  upon  extensive 
changes  in  policy,  an  attempt  should  be 
made  to  revive  the  best  principles  of  the 
old  system  of  apprenticeship.  They 
express  the  view  that  the  increased  output 
of  properly-trained,  intelligent  workmen 
is  of  no  less  importance  than  the  increased 
output  of  commodities.  Boy  labour  has 
become  practically  uncontrollable,  and  is 
almost  comparable  with  women's  labour. 
It  is  emphasised  that  any  system  of 
apprenticeship  must  contain  adequate  pro- 
vision for  supervision  and  training,  and 
that  there  must  be  a  reasonable  prospect 
of   employment    at    the    terminatioa  of 
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apprenticeship.  The  Council  f&el  that 
apprenticeship  training  should  no  longer 
be  a  question  between  the  employer  and 
the  apprentice  only.  Responsibility 
should  rest  on  the  industry  as  a  whole,  and 
it  is  suggested  that  the  traiiiiug  authority 
should  be  l  oiuposed  of  representatives  of 
the  em]jloyeis,  trade  unions  and  education 
authority,  i'bey  believe  training  centres 
should  be  set  up,  with  divisional  com- 
niittees  to  deal  with  the  problem  aifecting 
industry  as  a  whole,  as  distinct  from  indi- 
vidual trades.  Tlie  report  follows  very 
largely  on  the  lines  indicated  in  the  article 
wliich  appeared  in  these  columns  several 
months  ago  in  relation  to  apprenticeship 
training  in  the  engineering  industry.  Tiie 
importancei  of  the  subject  cannot  be  over- 
estimated, and  the  creation  of  a  body  of 
thoroughly  ethcieut  workers  with  a  com- 
plete grip  of  the  technical  and  other 
details  of  industry  would  constitute  an 
asset  of  first-rate  imporfa.nce  to  the 
community. 


THE  WORKS  DOCTOR. 


An  luteiesting  aiklress  was  given  to  the 
local  members  of  the  Industrial  Welfare 
Society  by  Dr.  D.  A.  Coles,  worjvs  doctor 
to  the  Qas,  Light  &  Coke  i'.^.  Ltd., 
London.  As  may  be  expected,  Dr.  Coles 
took  for  his  subject  "  The  Medical  Super- 
visor in  Industry."  He  stated  that 
uiedical  supervision  was  ])riniaiily  for  the 
workman,  thei-efore  his  convenience  must 
be  studied  in  any  scheme,  and  his 
co-operation  was  necessaiT.  Such  super- 
vision would  probably  be  most  compre- 
hensive in  the  future,  and,  though  the 
worker  was  likely  to  derive  most  benefit, 
it  would  be  to  the  employers'  benefit  also, 
for  it  would  lead  to  increased  output,  inore 
efficient  work  and  decrease  of  the  time 
lost  through  illness  or  accident.  The 
empk)yer  must  find  the  money  foj-  medical 
supervision,  and  therefore  any  scheme 
)nust  yield  a  financial  return  or  it  would 
fail.  Industrial  welfare  was  nothing  new. 
h  was  as  old  as  Kreeniasonrv .  The 
present  movement  was  only  to  make  it 
more  practical. 

Some  of  the  activities  of  the  medical 
supervisor  in  the  future  would  be  con- 
cerned with  the  selection  n\  sites  and 
the  erection  of  woiks,  tlie  selection 
oi  entrances  and  exits,  water  .supply, 
drinking  water,  ventilation,  lieating, 
lighting,  smoke  abatement,  recreation  and 
medical  examination  of  the  industrial 
recruit.  This  list  did  not  by  any  means 
exhaust  the  possibilities.  Regarding  the 
examination  of  industrial  recruits.  Dr. 
Coles  argued  that  if  an  employer  paid 
the  highest  rate  of  wages  it  was  only  fair 
that  he  should  >ecure  the  healthiest 
worker.  Having  secured  the  healtliiest 
worker,  he  should  ensure  healthy  con- 
ditions for  him.  and  generally  jjioniote  his 
comfort  and  well-being. 

But  if  only  the  fit  were  to  be  accepted, 
what  of  the  unfit?  Tie  believed  thai 
everyone  should  not  only  be  ])rovided  with 
suitable  work,  but  that  everyone  capable 
of  work  between  the  ages  of  18  and  <)0 
should  be  compelled  to  work  or  pay  an 
exemption  fine.  This  involved  the 
difficult  but  not  insoluble  problem  of  pro- 


viding some  sort  of  work  for  the  partially 
incapable.  That  did  not  appeai-  possible 
witliout  Some  form  of  subsidy  from  the 
(jroveuuncnt.  If  would  be  argued  that  the 
(jovc!  M  int  ;i I  could,  not  alfoi'd  the  ex))eiise, 
but  hf  tliiiught  that,  properly  carried  out, 
it  would  prove  a  paying  pioposition. 
Another  objection  would  be  that  work 
could  not  be  found  foi-  the  unfit  when 
there  was  not  enough  for  the  capable. 
But  one  ti'ade  dependeil  upon  another, 
the  more  employed  in  one,  the  more  there 
would  be  required  in  others.  At  any  rate, 
the  plan  of  compelling  men  to  work  was 
at  least  worth  a  trial  and  would  at  least 
prove  cheaper  than  paying  them  not  to 
work.  Tliere  weie  many  kinds  of  work, 
important  and  valuable  to  the  community, 
upon  which  the  capable  would  l)e  set. 
He  believed  that  without  something  of  the 
kind  medical  .supervision  in  industry 
would  lose  muoh  of  its  value. 


SCIENCE  AND,  INDUSTRY. 

About.  800  guests  were  invited  to 
Teddington  on  the  occasion  of  the  annual 
inspection  by  the  General  Board  of  the 
National  Physical  Laboratory,  where  they 
had  the  opportunity  of  seeing  some  of  the 
work  that  is  being  done. 

All  the  various  departments  were  open 
to  view,  and  the  attention  of  the  visitors 
was  drawn  to  many  exhibits  with  features 
of  special  interest.  In  the  aerodynamics 
department  one  of  the  wind  channels  was 
engaged  in  measuring  the  distribution  of 
pressure  over  the  wings  of  a  model  aero- 
plane, and  in  another  the  discontinuous 
flow  of  air  was  rendered  visible  b}'^  a  smoke 
cloud. 

In  the  new  extension  that  has  been 
added  to  the  engineering  department 
machines  were  at  woi'k  for  testing-  the 
efficiency  of  spur  gears,  and  of  the  tran.*- 
mission  gears,  and  driving  chains  of 
motor  cars.  In  another  new  building 
devoted  to  the  testing  of  concrete  a  steel 
column  cased  in  concrete,  which  had  failed 
in  the  testing  machine  under  a  load  of  55 
tons,  was  to  be  seen  side  by  side  with  an 
exactly  similar  column  not  so  cased, 
which  had  not  been  able  to  sustain  more 
than  four  tons. 

In  the  metallurgy  department  the  roll- 
ing mill  was  at  work  forming  light 
aluminium  and  rich  copper  alloys  into  rod, 
and  there  was  an  exhibit  of  light  and 
durable  aluminium  alloys,  which  by  heat 
treatment  have  been  rendered  suitable  for 
the  purposes  of  the  aircrafi  and  motor-cai 
industries.  In  the  physics  department  the 
exhibits  included  various  apparatus  for 
the  measurement  and  specification  of 
colour,  methods  for  determining  the 
thermal  conductivity  of  materials  em- 
ployed in  the  electrical  industry,  and  a 
device  for  ascertaining  the  protective 
values  of  various  sulbstances  against 
radium.  In  the  wireless  hut  a  direction 
finder  for  continuous  wave  telephony  was 
on  view,  and  in  the  William  Fioude  ex- 
perimental tank  the  wave-makin<>  machine 
was  at  work,  the  object  being  to  determine 
the  loss  of  speed  of  ship  models  in  various 
degrees  ol'  stormy  weather,  so  thai  sutii- 
cient  power  may  ibe  given  the  full-size 
vessels  to  enable  them  to  maintain  the 
desiired  speed  in  sprvioe. 


THE  BRITISH  EMPIRE 
EXHIBITION. 

SHIPBUILDING  .4ND  GENERAL  ENGINEERING 
SECTION. 

As  already  anmjunceHl,  the  Biiti  I 
Engineers'  Association  lias  been  entrustei 
with  the  task  of  organising  and  allottiji^ 
space  in  the  shipbuilding,  marine 
mechanioal  and  general  engineeriui. 
section  of  the  British  Empire  Exhibitidi 
to  be  held  in  London  in  1924. 

The  attention  of  engineering  firms  muy 
be  drawn  to  the  remarks  made  on  tLi- 
subject  by  the  Director  of    the  Briti-1 
J'ingmeers'   Association  in  the  course  o 
his  address  at  the  annual  general  meetinf 
of  the  association,  held  in  London  on  M;).} 
II,  1922:   ■■  I  know  that  many  businf  s 
men  are  pione  at  the  present  time  to  lo  i] 
with  little  favour  on  exhibitions,  and  i 
might  be  a  debatable  point  as  to  whetiit- 
this,  that  or  the  other  exhibition  shonli 
or  should  not  be  held,  but  it  is  too  late  t' 
deal  with  the  Briti-sh  Empire  Exhibiti n 
from  that  point  of  view.    We  must  legur. 
it  as  an  exhibition  which  is  going  to  b 
held,  and  the  only  problem  before  us  i 
how    to  make  it    the  greatest  possilil 
success,   and  how  to  reap   the  great".- 
possible  advantage  from  the  opportuuii 
of  displaying  the  products  of  the  Britis 
engineering   industry    to   a   very  laigj 
number    of     important     visitors  h'fii 
overseas.  | 

"  I  hope  that  membei  s  of  the  assocu 
lion  and  the  industry  generally  wi 
recognise  the  importance  of  the  Britis 
engineering  industry  being  adequate] 
and  creditably  represented  at  this  exhibi 
tion.  The  overseas  Dominions  h8\ 
undertaken  to  play  a  very  active  part  i' 
this  exhibition,  and  I  think  it  would  be  j 
great  misfortune  to  the  British  enginee! 
ing  industry  if  it,  the  second  bigge 
industry  in  the  country,  wei'e  not  repr^ 
sented  to  the  full  extent  of  the  spai 
available.'' 

The  work  of  organising  and  allottin 
space  in  the  shipbuilding,  mariu 
mechanical  and  general  engineer]  r 
section  of  the  exhibition  will  be  controlh 
by  a  special  committee  representative  • 
the  engineering  industry. 

Within  the  limits  of  the  space  availabl 
about  238,000  square  feet,  it  is  hoped  th; 
the  engineering  exhibits  will  be  repr 
sentative  of  all  that  i.s  best  in  modei 
British  practice. 


Imi'outance  of  Standakdised  Gas  Fittings.—  T 
chainnan  of  the  South  Metropolitan  Gas  Co..  I 
Charles   Carpenter,    in  a    paper   read    before  t 
Institiitiuu  uf  Gas  Engineer:?,  ursjed  the  necessj  : 
for  a  wider  appreciation  of  the  importance  of  t  ^ 
burner  designs.      The  collective  gas  industry 
never  formulated  standards  with  which  the  niakA 
of  fittings,  burners,  glassware,  and  mantles  shndt 
be  e.xpected  to  conform.    It  had  not  even  laid  d 
the  conditions  requisite  to  ensure  tliat  the  s'.mplm 
of  all  theii'  appliances,  the  common  gas  tap,  ccm 
tinned  to  be  the  foo'nroof  design  it  was  de«i,i:nB 
10  be.      The  industry  left  tlu»  m-.irket  to  be  floodM 
with  cheap  gla^ssware,  inefficient  mantles,  wasteB 
burners,  and  unsafe  gas  fittings  without  raisiiigft 
linger  to  protect  the  public.    The  stability  of  pi 
undertakings  was  seriouslv  imivrilled  by  the  dH 
.'gemination  of  such  rubbish.    Gas  companies  show 
satisfy    themselves    that    every    appliance  pas.siB 
thrpugh  their  hnnd^;  ^lioiiM  meet  the  requirem-'iB 
of  the  users.  f 
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Commercial  Notes  and  News. 


1—  

COMPANY  NOTES. 



lUcHARD  Johnson,  Clapham  &  Moeris. — This 
I'ed  Manchester  firm  of  iron  and  steel  merchants 
[1  manufacturers,  whilst  sharing  in  the  general 
i  jression,  are  able  to  announce  a  profit  of  £186 
I  the  past  year.  No  interim  dividend  was  made 
I  the  ordinary,  but  it  is  now  proposed  to  pay  2| 
;  cent-  for  the  half-year  from  September  last. 


^EDEGAR  Iron  and  Coal  Co. — The  profit  for 
•  year  ended  March  last  shows  an  increase  on 
year,  with  the  result  that  the  dividend  is 
jireased  from  10  per  cent  to  per  cent,  free  of 
i,  including  the  interim  distribution  of  5  per 
ji.  The  profit  amounted  to  £158,506,  compared 
;vh  £145,128  for  1920-21.  In  the  report  it  is 
,ted  that  the  total  output  of  coal  from  Tredegar, 
fidale  Mnd  Marham  Collieries  was  l,834,fl23  tons. 
l|l  the  coke  produced  was  20.274  tons. 


j  Shell  Transport  Co. — This  firm  reports  tha-t  for 
,  year  ended  December,  1921,  there  is  a  credit  of 
;  034,261.     which     includes     the     balance  of 
1-007,589.    After   allowing   for   management  and 
'  er  e.xpenses,    there   remains   £7,495,010   to  be 
!,ried  forward  to  the  balance-sheet.    After  pay- 
jiit  of  the  dividends  distributed  there  remains  a 
ance  of  £5.458,496,   from  which  the  directors 
ommend  a   further  and  final  dividend  for  the 
,v  of  3s.  6d.  per  share,  to  be  paid  on  July  6, 
king  27i  per  cent  for  the  year.    This  leaves  a 
11  of  £2.069,595  to  be  carried  forward,  subject 
'  provision  for  excess  profits  duties.      The  com- 
t'ly's  financial  position  is  quite  strong,  and  the 
hsent  dividend,  it  is  stilted,  is  jiaid  without  in 
If  way  trenching  on  the  company's  reserves,  and 
'resents  the  result  of  the  working  year  under 


PPORTUNITIES  FOR  BRITISH 
TRADE. 


lumping  station,  Rotterdam. 

'  The  Director  of  Public  Works  at  Rotterdam,  and 
;l.  W.  Kromhout,  architect,  have  drawn  up  plans 
j  the  building  of  a  pumping  station  in  connection 
|;:h  the  Rotterdam  main  ili.Tiiiage  works.  The 
I'tion  will  consist  of  an  rii^i^i:'  room,  a  working 
i.  ice,  transformer  room,  scoop  space,  storage  room, 
l|i  mess  room  for  the  workmen.  The  cellar  will 
'  itain  the  pumps  and  a  basin.  The  cost  of  the 
'ilding,  etc.,  is  estimated  at  Old. 124,000.  that  of 
p  mechanical  installation  at  Old.  110,000. 

I  000-volt  Switch  Station,  Amstelveen. 

I  The  Board  of  Management  of  the  Provinciaal 
hctriciteitsbedrijf  van  Noordholland  (Provincial 
iJ3C-tric  Supply  Works  of  North  Holland)  invite 
,  iders  for  the'  building  of  a  10,000-volt  switch  and 
;  elling-house,  with  additional  works,  at  Amstel- 
)?n.  Specification  and  plans  may  be  obtained  at 
I,!  office  of  the  Provinciaal  Electriciteitsbedrijf  van 
;  lordholland.  Korte  Klevevlaati,  Bloomendaal, 
.  ainst  payment  of  Old. 10, .50.  Closing  date  .June 
I.  1922. 

1  ,  ,  ,    ,  ■ 


lEGISTRATION  OF  PUBLIC  AND  PRIVATE 

!  JMPANIES  undertaken  at  standard  rates,  inclusive 
'  ail  legal  and  Somerset  House  charges.  Cost  of  a 
I' ,000  private  company  registration.  ;^35.  A  ;^io,ooo 
I  vate  company  costs  £134  los  (including  £ioS  5s.  for 
I^Dital  duty,  stamps  and  tees).  Inclusive  rates  for  the 
I  jistration  of  public  companies  on  application, 
-apiial  procured  for  .ippro\-ed  cotnpanies  by  means  of  public 
'ital  is-sue-;,  or  by  die  introduction  of  private  capital. 
^  Responsible  po.sition.s  available  from  time  to  time  for  active 
j  eclors  and  partners  possessing  capital  and  ability. 

I Please  send  particulars  of  your  requirement.s  to 
JMPANY    regis  I  RA  riON     BUREAU  (First 
Floor),  12,  Upper  Camden  Street  Dublin, 
i  And  at  London  and  Paris. 

1 

\ 
I 


NEW  COMPANIES. 


Loco  and  Auto  Economy  Accessories  Ltd. — Pri- 
vate company.  Registered  June  9.  Capital 
£10,000  in  £1  shares.  To  acquire  from  Ha.rvey  & 
Spencer  Ltd.  and  A.  H.  Emons,  certain  existing 
sales  rights,  and /or  other  concessions,  in  accord- 
ance with  an  agreement;  to  manufacttire  and  deal 
in  machinery,  apparatus  and  implements,  and  to 
carry  on  the  business  of  mechanical  engineers, 
founders,    electricians,    iiirf  alhirnists,    etc.  The 

fir.sl^  (lirct'tots  ai-i'  :   .\.   II.    V.  L.  C.  Harvey. 

and  F.  li.  Sprncer.  Scrrclaiy  :  W.  Peskett. 
Registered  office  :  25.  Victoria  Street.  Westminster. 
S.W.I. 

R.  Stanley-Smith  &  Fvini  Ltd. — Private  company. 
Registered  June  9.  Capital  £2,500  in  £1  shares. 
To  carry  on  the  biisiiif-s  of  consulting  and  general 
engineers,  founders,  smiths,  or  machinists,  etc.,  and 
to  adopt'  an  agreement  vvitli  R.  Staidey-Smith  and 
A.  H.  Fynn.  The  first  directors  are  not  named. 
Registered  office  :  39.  Victciria  Street,  Westminister. 
S.W.I. 

Siblevs  (1922)  Ltd. — I'nvate  companv.  Regis- 
tered .June  9.  Capital  £5,000  in  £1  .shares.  To 
carry  on  the  business  of  manufactui-ers  and  builders 
of  aeroplanes,  flying  machines,  airships  and  engines 
for  the  same,  manufacturers  of  and  dealers  in 
ordnance  and  munitioit3  of  war  of  all  kinds,  torpe- 
does, sea  and  land  mines;  telescopes,  periscopes, 
range  finders  and  nautical  instruments,  maimfac- 
turers  of  indiarubbei'.  balata,  gum,  ela^^tic, 
caoutchouc  and  gutta  jiercha,  etc.  'I'he  permanent 
directors  are  :  .7.  Dennis  and  T.  Deiuiis.  Registered 
office  :  .S10  .'^U.  Clapliani  Road.  Stockwell  Road. 
S.W.9. 

Granville  Bradshaw  i.,t(l.  — I-'rivatc  cimipanv. 
Registered  June  9.  Capital  £40,000  in  £1  shares. 
To  adopt  an  agreement  with  G.  Bradshaw  and  (i. 
Campling,  atid  tu  cany  on  the  business  of  designers, 
inventoi's  and  p:itentees  of  internal-combustion 
engines  of  all  kinds,  motor  cars,  cycles  and  tractors, 
a,eroplanes,  stationary  and  marine  engines,  etc.  The 
first  directois  are  :  tlio  Rt.  Hon.  Sir  Charles  Rob- 
house,  Bt.,  .M  I'..  C.  Bradshaw  and  G.  Campling. 
Registered  udiic  ;  '.10,  Jerinyii  Sti-eet,  S.W. 

Stothert  &  Pitt  (Foreign)  Ijtd. — Private  company. 
Registered  June  2.  Capital  £5,000  in  £1  share's. 
To  carry  on  the  business  of  founders,  engineers, 
agents,  manufacturers  of  and  dealer.s  in  steam 
engines,  cranes,  lifts,  hoists,  agricultural  imple 
ments  and  cultivating  and  other  machinery  'n 
FjUrope  .and  elsewhere.  The  first  directors  are  :  Sir 
Percy  K.  Stothert,  K.B.E..  M.Inst.C.E.,  H.  T.  Box, 
E.  S.  F>anklin,  T.  R.  Gill,  C.  P.  Hailey,  W.  Pitt, 
C.M.G.,  R.E.,  R.  B.  Pitt,  H.  C.  B.  Sainsbury,  H.  J. 
Thomas  and  J.  R.  Torrance.  Registered  office  : 
166,  Lower  Bristol  Road,  Bath. 

Ledger,  Taylor  &  Co,  Ltd. — Private  companv. 
Registered  Jt'me  2.  Capital  £3,000  in  £1  vshares. 
To  carry  on  the  business  of  general  engineers,  brass 
and  iron  founders,  electrical,  hydraulic  and  general 
engineers  and  contractors,  galvanisers,  makers  of 
steel  and  iron  drtims,  barrels,  cases  and  articles  of 
a  like  nature,  marine,  locomotive,  agricultural, 
colliery,  brewers',  printers',  sawmill,  niiin'nf;  and 
general  engineers,  etc.  The  first  directi  i  s  R. 
W.  Taylor  and  Maiy  J.  Tavlor.  Qn.-r.ilu-.ttion  : 
£100.  Secretary  :  F.  Boothy"  Registered  office  : 
Moorgate  Ironworks,  Moorgate,  East  Retford. 

Irvine  &  Dver  Ltd. — Private  company.  Regis- 
tered June  7.'  Capital  £10,000  in  £1  shares.  To 
acqtiiie  the  business  of  an  ircnifoinider,  engineer 
and  traiisp'ort  agent,  carried  (jii  by  J.  W.  Ii'vine  at 
Hrliliiirn  oii-Tyne,  as  "Irvine  &  Hinitfr."  The 
fiist  dii-i'ctiir^  are  :  .1.  W.  Irvine  iind  A.  O.  Dyer 
(bntii  permanent,  subject  to  holding  £500  shares). 
Secretary  :  .7.  W.  Irvine.  Registered  office  :  Camp 
liell  .Street.  Hebburn-on-Tyne.  Durham. 

Irchester  Ironstone  Co.  Ltd. — Private  i:ompany. 
Registered  June  8.  Capital  £30,000  in  £1  shares 
19,000  original  preference  and  11,000  ordinary).  To 
acquire  lands,  mines,  quarries,  pits,  collieries,  or 
working  in  Great  Britain,  and  to  carry  on  the 
business  of  land,  mine,  blast  furnace  and  kiln 
owners,  smelters,  iron  and  steel  manufacturers, 
manufacturers  of  slag,  artificial  manures,  coke  oven 
products,  briquettes,  patent  fuels,  chemicals  and 
chemical  products,  etc.      The  first  directors  are  : 


B.  Talbot  (chairman),  .7.  E.  James,  W.  A.  Caddick, 
D.  W.  Pain,  and  G.  H.  Gildenburgh.  The  two  last 
najned  are  deemed  to  have  been  nominated  by  the 
holders  of  the  original  preference  shares,  and  may 
retain  office  so  long  as  James  P.iin  Ltd.  hold  1,000 
of  such  shares.  Secretary  :  W.  A.  Caddick.  Regis- 
tered office  :  Cargo  Fleet  Ironworks,  South  Bank 
Road,  South  Bank,  Yorks. 

Isaac  Kill  &  Son  Ltd. — Private  conqjaiiv.  Regis 
tered  June  7.  Capital  £20.000  in  £1  shajes.  To 
take  over  the  business  of  an  engineer,  malleable 
iron  and  steel  alloy  founder,  boiler  maker,  mill- 
wright, factor  and  maker  of  machine  tools,  and 
cold  and  liot  sawing  machinery  carried  on  by  J. 
Hill,  at  St.  George's  Engineering  Works,  Wood's 
Lane,  Derby,  as  '  Isaac  Hill  &  Son."  The  first 
directors  are  ;  ,J.  Hill  (chairman  and  permanent 
dirc-t,,,).  Mrs.  E.  Hill,  D.  M.  J.  Hill,  A.  Moorley 
Hilt;  ill  'd  office:  St.  George's  Works,  Wood's^ 
I, ail''.  Derby. 


MORTGAGES,  CHARGES  AND 
SATISFACTIONS. 

B.  Abbott  &  Co.  Ltd. — Mortgage  on  certain  free- 
hold hereditaments  and  premises  in  rear  of  10,  The 
Exchange,  London  Road,  Thornton  Heath,  dated 
.May  22,  1922,  to  secure  all  moneys  due  or  to  become 
due  from  company  to  Barclay's  Bank. 

Hea-vv-  Stampings  Ltd. — Satisfaction  to  the  extent 
of  £11,"000  on  December  31,  1921,  of  debenture? 
d.ated  August  18,  1913,  securing  £60,000. 

11.  J,  Reece  &  Sons  Ltd. — Debenture  dated  June 
1,  1922,  to  secure  £300,  charged  on  the  company's 
undertaking  and  property,  present  and  future,  in- 
cJuding  uncalled  capital  (if  anv).  Holder  :  F.  T. 
Role,  129,  Oxford  Street,  W. 

W,  Watkin  &  Son  Ltd. — Mortgage  on  certain 
moneys  dated  May  31,  1922,  to  secure  all  moneys 
due  or  to  become  duo  from  companv  to  Barclav's 
Bank. 

E.  Reed  &  Sons  Ltd. — Satisfaction  in  full  on  June 
a,  1922,  of  charges  dated  January  26,  1920,  and 
November  18,  1921,  securing  £2,500. 

Premier  Ahiminium  Castings  Co.  Ltd, — Deposit  on 
.May  29,  1922,  of  deeds  of  freehold  land,  factory  and 
buildings  in  Simington  Road,  Hay  i\Iills.  Binning 
ham,  to  secure  all  moneys  dne  or  to  become  due 
from  the  company  to  Barclay's  Bank. 

L.  C.  Lawrence  &  Co.  Ltd. — Particulars  of 
£20,000  debentures,  authorised  June  2,  1922; 
charged  on  the  company's  undertaking  aad  pro 
perty,  present  and  future,  including  uncalled  capi 
tal:  whole  amount  issued. 

Sun  Foundry  Co.  Ltd. — Debenture  dated  June  1, 
1922.  to  secure  £1,000,  charged  on  the  company's 
undertaking  and  property,  present  and  future, 
including  uncalled  capital.  Holder  :  W.  iM. 
Atidrews,  Blockley,  Worcestershire. 

'I'homas  Turner  &  Co.  (Sheffield)  Ltd.— Parti- 
culars of  £30,000  debentures  authorised  April  24, 
1922:  whole  amount  issued;  charged  on  the  com- 
pany's undertaking  and  property,  present  and 
future,  including  ttncalled  capital. 

Buckley.  Saunders  &  Co.  Ltd. — Particulars  of 
£4,000  debentures  authorised  May  25,  1922;  present 
issue,  £2.000-.  charged  on  the  company's  under- 
taking and  property,  present  and  future,  including 
uncalled  capital. 


RECEIVERSHIPS 

(APPOINTMENT  OR  RELEASE). 

Linde  Manufacturing  Co.  Ltd. — G.  H.  Bowles,  of 
37,  Great  Tower  Street,  E.C.,  ceased  to  act  as. 
receiver  or  manager  on  June  7.  1922. 

Rowealite  Manufacturing  Co.  Ltd. — D.  Tatifield. 
of  Colmore  Row.  Binninghani,  was  appointed 
receiver  on  May  22,  under  powers  contained  in  first 
mortgage  debentures  dated  March  22.  1922. 
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BOARD  OF  TRADE  NOTES. 

(Abstracted  from-  the  Board  of  Trade  Journal.) 

Elbe  Inland  Navigation. — The  Elbe  water  level 
fell  in  the  latter  half  of  May  owing  to  the  hot 
weather,  prior  to  wliich  it  had  been  satisfactory, 
but  the  river  traffic  is  brisk,  for  it  is  more 
economical  than  the  railway,  the  freif;hts  on  which 
have  been  advanced  another  25  ner  cent  as  from 
June  1.  Besides  weighing  charges  the  State  quay 
dues  have  been  raised,  viz.,  fur  goods  of  Class  I. 
from  Mk.6  to  Mk.7  per  100  kilogs.,  and  for  goods 
of  Class  II.  (ore,  slack,  raw  iron,  etc.),  from  Mk.4 
to  Mk.4. 50  per  100  kilogs.  Goods  traffic  was  very 
brisk  in  May — the  traffic  seawards  had  already  in 
April  reached  90  per  cent  of  the  pre-war  figure. 
A  steady  increase  in  the  importation  of  British 
coal  was  noticeable,  tlie  total  of  which  arriving  at 
German  ports  in  the  first  quarter  of  1922  reached  one 
and  one-third  million  tons.  The  newly  founded 
Czecho-Slovak-Elbe-Schiffahrt  A.G.,  of  Prague,  has 
opened  a  branch  office  in  Hamburg  and  from  June 
1  commenced  to  carry  on  transport  of  all  kinds 
between  Hamburg  and  Prague.  Elbe  freights  have 
remained  fairly  stable  of  late.  [Note. — New  regu- 
lations regarding  pilotage  on  the  Lower  Elbe, 
which  came  into  force  on  June  1,  mav  be  consulted 
by  companies  of  British  origin,  capital,  and  con- 
trol interested  at  the  Department  of  Overseas 
Trade  (Shipping  and  Transport  Section),  73, 
Basinghall  Street,  London,  E.G. 2.] 


Germany  :  The  Iron  Market. — According  to  an 
extract  from  the  monthly  report  of  "  Stahl  und 
Eisen  "  published  in  the  Frankfurter  Zeitvng,  of 
June  11,  and  forwarded  to  the  Department  of 
Overseas  Trade  by  the  Commercial  Secretary  at 
Cologne,  the  stagnation  of  business  already 
observed  during  the  month  of  April  in  several 
branches  of  the  iron  and  steel  market  continued 
during  May.  The  uncertainty  of  the  issue  of  the 
Genoa  Conference  showed  itself  in  a  certain  aloof- 
ness on  the  part  of  trade  and  consumers.  In  regard 
to  export  trade  the  iron  industry  had  to  contend 
with  many  difficulties.  Foreign  competition 
increased  considerably,  and  owing  to  price  under- 
cuttings  and  the  possibility  of  shorter  terms  of 
delivery  many  orders  were  lost  to  Germany.  We 
have  on  various  occasions  pointed  out  how  all 
competitive  foreign  countries  are  endeavouring  to 
bring  their  costs  of  production,  especially  wages, 
into  line  with  given  sale  conditions,  and,  by  price 
reductions,  to  give  new  stimulus  to  consumption, 
whereas  the  German  manufacturer  has  to  reckon 
with  ever-increasing  burdens.  American  periodicals 
have  of  late  repeatedly  drawn  attention  to  the  fact 
that  Germany  in  1913  had  the  lead  in  the  iron  and 
steel  export  trade,  and  that  the  United  States  and 
England  were  far  behind,  but  as  far  back  as  1920 
Germany's  export  trade  was  beaten  by  the  united 
export  of  France  and  Belgium.  The  social  export 
tax  continues  in  spite  of  the  fact  that  it  was  unani- 
mously agreed  at  the  Stahlbund  between  representa- 
tives of  manufacturers,  consumers,  and  trade,  that 
the  export  tax  was  no  longer  bearable,  and  that  it 
must  be  lifted  at  once.  In  a  special  petition  it  was 
also  pointed  out  that  the  total  export  was  burdened  in 
advance  by  the  new  turnover  tax  of  2  per  cent, 
which  alone,  in  many  cases,  may  eliminate  the  pos- 
sibility of  export.  Railway  freights  to  export 
harbours  are  also  constantly  increasing.  In  view 
of  the  expenses,  the  route  via  Antwerp  and  Rotter- 
dam has  been  chosen,  as  the  freight  from  Dortmund 
(from  Ruhrort  by  Rhine  boat)  to  Antwerp  f.o.b. 
comes  to  Mk.426,  and  f.o.b.  Rotterdam  Mk.510. 
Since  June  1,  the  freight  rates  have  been  further 
increased  by  25  per  cent.  The  effect  of  this  new 
increase  cannot  as  yet  be  foreseen.  In  thin  plate 
export,  business  has  ceased  altogether,  England  and 
Belgium  having  eliminated  German  competition 
from  the  market.  Foreign  prices  are,  according  to 
the  thickness  of  the.  sheet  iron.  Mk. 2,000  to 
Mk.3,000  less  than  the  German  inland  prices.  In 
wire  rod  also  competition  abroad  has  become  more 
difficult,  and  in  pipes  greater  difficulty  is  encoun- 
tered every  day.  For  instance,  German  prices  for 
galvanised  pipes  in  Spain  are  higher  than  those 
quoted  by  Enf,'land,  Belgium,,  and  France,  and  the 
prices  for  black  pipes  are  about  the  same.  The 
coal  shortage  increased  on  account  of  the  increased 
demands  of  the  Allies  and  the  decline  in  output. 
The  ore  supplies  to  the  smelting  works  were  satis- 
factory. The  effects  of  tlie  purchases  of  Vabana 
ores,  of  which  some  20,000  tons  have  already 
arrived,  made  themselves  noticeable  on  the  foreign 
ore  markets,  Germany  keeping  aloof  in  the  pur- 
chase of  Minette  ores.  Swedish  ores  arrived  in 
sufficient  quantities.  The  price  fall  on  the  .scrap 
market  has  not  continued,  heavy  scran  costing 
Mk. 4,500  to  Mk. 4,700.  The  Deutsche  Berqwerks 
Ztitung,  of  June  14,  thus  reviews  the  position  up 
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to,  presumably,  the  week  of  issue  :  "  Lack  of 
labour  and  shortage  of  coal  on  the  one  hand  are 
still  a  hindrance  to  the  development  of  the  iron 
industrial  production.  On  the  other  hand,  demand 
in  general  continues  brisk.  This  is  true  of  pig 
iron,  as  well  as  of  rolled  ware.  A  number  of  blast 
furnaces  are  l.ying  idle  owing  to  the  coke  shortage. 
English  coal  continues  to  be  imported.  The  smelt- 
ing works  are,  however,  wondering  how  much 
longer  they  will  be  in  a  position  to  import  foreign 
fuel,  for  in  case  of  a  slump  in  the  market  this 
import  would  entail  a  tremendous  risk.  Opinons 
vary  as  to  the  prospects  of  the  rolled  iron  business, 
some  being  of  a  very  pessimistic  nature.  Here  and 
there  enquries  are  believed  to  have  decreased.  The 
fact  is  that  thick  plate  can  be  much  more  easily 
obtained.  South  German  firms  are  even  said  to 
have  undercut  prices.  Traders,  however,  confirm 
that  it  is  almost  impossible  to  obtain  bar  iron. 
In  general,  those  works  which  are  in  a  position  to 
deliver  promptly  are  simply  overrun  with  orders. 
If  many  of  the  works  really  note  fewer  enquiries, 
it  is  no  diinlit  to  b?  oltriliuted  to  the  contracts  with 
lung  lenns  of  delivery  concluded  some  time  ago. 
some  of  them  extending  to  six  to  eight  months, 
which  compels  many  of  the  works  to  refuse  new 
orders  for  the  time  being,  or  to  demand  very  long 
terms  of  delivery.  This,  no  doubt,  has  induced 
many  clients  to  abstain  from  making  further 
enquiries  from  their  former  suppliers.  This 
affords  an  explanation  for  the  fact  that  in  some 
places  a  decline  in  demand,  and  in  others  an 
increase  in  demand  is  noted.  Export  trade  is 
fairly  quiet.  It  is,  however,  likely  that  the  next 
week  will  bring  a  revival  since  the  German  mark 
has  depreciated  so  tremendously  during  the  last 
few  days.  The  quotation  for  bar  iron  in  Holland 
is  90  florins,  which  reckoned  at  a  rate  of  125  to 
the  florin  equals  Mk.l  1,250  per  ton,  whereas  the 
inland  price  is  Mk.9,810.  Once  again  there  is  such 
a  difference  between  the  inland  and  export  price 
as  to  give  a  stimulus  to  export.  Of  course,  all 
depends  upon  foreign  currency  remaining  at  the 
present  level,  and  to  the  extent  inland  prices  may 
be  raised." 


CONTRACTS  AND  TENDERS. 


India  :  Rail  Spikes,  Steel  Hoop,  Web, 
Varnishes,  Cable,  Steel  Strip,  etc. — The  High 
Commissioner  for  India  is  prepared  to  receive 
tenders  for  the  supply  of  : — (1)  Steel  screw  spikes 
for  rails,  648,060.  '(2>  Mild  steel  hoop  2^  in.  by 
g  in.,  287  tons.  (3)  Web,  liemp,  straining, 
14,800  doz.  yds.;  and  web,  wor.sted,  grey,  4,500yds. 

(4)  Varnishes  of  various  descriptions,  2,200  gallons. 

(5)  Cable,  underwater,  unarmoured,  single  wire, 
brass  taped,  G.P,,  22,000  yds.  (6)  Cable,  five 
wire,  6,000  yds.  (7)  Braided  wire  for  crossings 
over  power  circuits,  100  miles.  (8)  Steel  strip  for 
chargers,  100  tons.  Forms  of  tender  may  be 
obtained  from  the  Director-General,  India  Store 
Department,  Belvedere  Road,  Lambeth,  S.E.  1,  and 
tenders  are  to  be  delivered  at  that  office  not  later 
than  2  o'clock  p.m.  on  Friday,  July  7,  1922,  for 
Nos.  1  and  2,  on  Friday,  July  14,  1922,  for  Nos. 
3  to  7.  and  on  Friday, 'July  21,  1922,  for  No.  8. 

South  Africa  :  Cast  Steel  Pump  Chambers, 
etc.,  for  Rand  Water  Board. — H.M.  Senior 
Trade  Commissioner  in  South  Africa  reports  to  the 
Department  of  Overseas  Trade  that  the  Rand 
Water  Board  is  inviting  tenders  for  the  supply 
at  the  Board's  Zwartkopjes  Pumping  Station. 
Selborne  Siding  No.  114.  of  38  steel  castings.  456 
phosphor  bronze  valves,  and  other  materials  for 
the  inverted  vertical  marine  type  pumping  engines 
of  that  station.  (Contract  229.)  Sealed  tenders 
on  the  proper  form  endorsed  Tender  for  Cast 
Steel  Pump  Castings,  etc.  (Contract  No.  299)," 
and  accompanied  by  certified  cheoue  or  cash 
deposit  for  5  per  cent  of  the  amount  of  the  tender, 
must  be  delivered  to  the  Secretary,  R^ind  Water 
Board,  Central  House,  Simnionds  Street, 
Johannesburg,  or  P.O.  Box  1703,  Johannesburg, 
before  noon  on  Friday,  August  25.  A  copy  of  the 
general  and  special  conditions  of  contract,  tender 
form  and  blue  prints  can  be  seen  by  United  King- 
dom firms  interested  on  application  at  the  Depart- 
ment of  Overseas  Trade  (Room  50a),  35,  Old  Queen 
Street,  S.W.I.    Reference  8874/E.D. /E.P.) 

Buenos  Aires  :  Cast  Iron  Piping. — The  Com 
mercial  Secretary  to  H.M.  Legation  at  Buenos 
Aires  states  that  the  Board  of  Sanitary  Works  of 
the  Nation  (Direccion  General  de  Obras  Sanitsrias 
de  la  Nacion)  at  Buenos  Aires  are  inviting  tenders, 
to  be  presented  by  August  16,  for  8,000  tons  of 
cast  iron  piping  similar  to  the  specification  relating 
to  the  call  for  tenders  which  was  made  in  October 
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last.  One  copy  of  the  specification  and  conditicg 
(in  the  Spanish  language)  relating  to  the  1;, 
tender  is  available  for  consultation  by  interest  I 
firms  in  Room  47  of  the  Department  of  Ovei  si ; 
Trade,  35,  Old  Queen  Street,  London,  S.W. 
In  connection  with  that  tender  the  Commercl 
Secretary  called  particular  attention  to  Article 
of  the  conditions,  which  provides  that  no  tenc 
will  be  admitted  which  contains  conditioil 
clauses:  to  Article  22,  which  preclu(i 
sub-contracting:  to  Article  23,  which  pernii 
tenderers  to  quote  for  part  of  the  materials  ■ 
quired,  and  to  Article  24,  limiting  tenders  to  firb 
figuring  on  the  Board's  approved  list  of  manuf- 
turers  of  cast  iron  piping.  It  is  presumed  that  li; 
same  conditions  will  apply  in  the  present  insti-ni. 
(Reference  D.O.T.  4146/F.L. /E.G.) 

Denmark  :  Tenders  Invited  for  Railwz 
Material. — The  Danish  State  Railways  are  in-s. 
ing  tenders  for  the  supply  of  some  31  ton.s  E 
points  and  crossings  material  and  accessor! . 
Tenders  have  to  be  submitted  by  July  12.  Ii 
documents  in  connection  with  his  contract  can  t 
olitained  only  from  the  Danish  State  Railway.s  i 
Copenhagen  against  a  deposit  of  Kr..50,  but  a  t 
(in  Danish),  including  drawings,  can  be  inspcc  1 
by  United  Kingdom  firms  interested  on  applicat  i 
at  the  Department  of  Ovei'seas  Trade  (Room  ol , 
35,  Old  Queen  Street,  Westminster,  S.W.I.  3 
translation  is  available  in  the  Department,  "ie 
Department  can  supply  the  name  of  a  suitaa 
representative  in  Copenhagen,  to  act  in  this  mair 
for  United  Kingdom  firms  interested  who  are  t 
represented  there  by  their  own  agent.  (Referee 
5807/ F.R. /E.P.) 


Bulgaria  :  Tenders  Invited  for  Grind  s 
Wheels. —  His  Majesty's  Vice-Consul  at  Sofia  s 
reported  to  the  Department  of  Overseas  Trade  1 1 
the  Directorate  of  Bulgarian  Railways  and  Pcig 
are  inviting  tenders  for  the  supply  of  grindingt 
abrasive  wheels.  Tenders  will  be  accepted  u  il 
4  o'clock  on  July  14.  Delivery  is  required  D 
three-and-a-half  months.  Quotations  are  requid 
frontier  or  interior  station,  or  c.i.f.  Bulgain 
Black  Sea  or  Danuliian  Port.  The  import  dua 
will  be  paid  by  the  Directorate  of  Bulgarian  Bl- 
ways.  A  deposit  of  5  per  cent  is  to  be  made  vh 
the  tender.  The  usual  terms  of  payment  ir 
Bulgarian  contracts  are  : — One-half  against  s  Ir 
ping  documents  (the  contractor  undertaking  to  're 
a  bank  guaranto.'^  ac-ainst  tlii.s  sum.  wliich  wil  )e 
freed  on  arrival  of  the  material  in  Bulgaria),  d 
the  remainder  after  arrival  and  acceptance  of  le 
material  in  Bulgaria.  The  special  conditions  if- 
elude  the  following  : — (1)  The  wheels  must  |e 
made  of  the  hardest  material,  bound  togethei  jjF 
means  of  special  cement.  (2)  The  hard  mat<  u 
must  be  of  the  nature  of  Canadian  Corundft 
Carborundum,  or  a  similar  hard  substance.  ie 
wheels  must  be  either  "natural."  i.e.,  sucf  ■ 
Corundum,  or  artificially  produced  in  elei  ic 
furnaces,  such  as  Carbonite.  (3)  They  mustJS 
suitable  for  use  either  dry  or  wet.  (4)  Tendett 
must  furnish  a  certificate  from  some  rail  ^ 
administration  to  whom  they  have  already  supf  id 
similar  stocks.  Representation  by  an  agent  jn 
Bulgaria  is  desirable.  The  Department  of  Over^B 
Trade  can  supply  to  United  Kingdom  firms  nob 
represented  the  names  of  firms  who  are  in  a  ji  i- 
tion  to  submit  on  their  behalf.  The  specifier  Si 
with  translations  and  drawing  can  be  seen  at  ie 
Department  of  Overseas  Trade  (Room  50a'.  S, 
Old  Queen  Street,  London,  S.W.I,  until  June®. 
After  that  date  they  will  be  forwarded  to  firir  in 
the  provinces  who  are  unable  to  arrange  for  be 
inspection  of  the  documents  in  London.  (Referee 
8472/F.E./E.P.) 


Railway  Construction  in  Argentina.— Act  fty 
in  the  extensions  of  the  State  Railways  contiijfl, 
and  it  is  reported  that  the  Government  will 
be  in  the  market  for  additional  supplies. — Rent 

Dry  Dock  in  Hawaii. — A  former  New  Zef 
business  man,  who  has  latterly  resided  in  Hone 
speaking  recently  in  Wellington,  said  it  was 
cipated  that  a  second  very  large  dry  dock  wou) 
constructed  in  Hawaii  in  the  near  future. — Re 


L.IUNGSTROEM  TuRBINE  LOCOMOTIVE.  —  D( 
Xi/heter  learns  that  the  tests  in  connection  witl 
Ljnngstrocm  turbine  locomotive  have  been 
ponded  for  the  time  beinc  The  results,  a.«  f. 
passenger  express  trains  are  concerned,  were  j 
the  locomotive  also  proved  superior  to  ordinary 
when  pulling  goods  trains,  but  in  order  to  inc 
this  superiority  the  company  is  constructing  a 
turbine  which  will  be  fitted  to  the  same  engine 
tes'    'vill  be  resumed  in  the  autumn, — Router 
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THE  MARKETS. 


EXTRUDED  BRASS  ROD  PRICES. 

June  i!i;th,  1922. 

iMcKechnie  Bros.  Ltd.,  Rottoo  Park  Street,  Bir- 
lingham,  state  that  the  basis  price  to  date  for  Brass 
ods  is  Bjd.  per  pound.  .Prices  for  Special  Alloys  in 
oda  and  Ingots  will  be  quot'd  on  application. 


.Tune  26th,  1922. 
;  A.  JO.SRPH  intimates  under  to-day's  date  that  he  i 
ij  buyer  of   Non-ferrous  Scrap  Metals  at  the  unders 
Mentioned  approximate  price.?  per  ton  : — 

@  per  ton. 

New  aluminium  cuttings   £60    0  0 

General  collected  scrap  brass   29    0  0 

Clean  copper   54  10  0 

Braziery  copper    i4  10  0 

Gunmetal    39    0  0 

Old  lead,  less  usual  draft   22    0  0 

(All   metals   carted   free  in 
London  area.) 

Tea  lead   20    0  0 

Old  zinc   16    0  0 

Hollow  shaped  |)ewter   120    0  0 

Shaped  black  pewter   70    0  0 

feed  can  sujiply  Solder  as  follows  :  — 

Jl  ]ier  ton. 

Plumber.s',  in  liar  or  strip  form          £75    0  0 

Tinnians'   95    0  0 

l,      Blowpipe    105    0  0 

All  prices  based  on  day  of  delivei-y  of  the  met:d,  unless 
•  otherwise  arranged. 


MARKET  REPORTS. 

OILS,  ETC. 

Lubricating  Oils. — There  is  no  further  change  to 
report.  The  market  is  without  question  very  much 
firmer,  and  prices  in  U.S.A.  are  higher  for  most 
grades  than  a  month  ago.  We  quote  pales,  £12 
10s.  to  £24  10s.:  reds,  £1.5  to  £30:  dark  cylinders, 
£15  to  £35;  filtered  cylinders,  £20  to  £37;  blacks. 
£8  to  £19;  all  ex  wharf,  London,  less  2^  per  cent 
discount,  prompt  delivery.  Shipment  prices  on 
application.      Soluble  oil,  £23  10s. 

Fuel  Oil.— 905/10  gravity,  £5  per  ton;  950 
gravity,  £3  12-;.  6d.  per  ton ;  both  e.\  tank,  net 
casli.  Delivered  in  bulk  by  tank  wagon,  10s.  per 
ton  extra. 

Paraffin  Wax  and  Scale,— Market  steady.  118/20 
deg.  .ah.,  2|d. ;  123/25  deg.  Fah.,  2^d.;  125/30 
deg.  Fah..  2|d.  :  130/35  deg.  Fah.,  2id. ;  135/40 
deg.  Fah.,  3|d. ;  London  and  Liverpool.  Paraffin 
scale  market  firm.  Supplies  short  for  forward  ship- 
ment, many  refiners  declining  to  quote.  We  quote 
white,  122/24  deg.  Fah.,  2d.  spot;  Ifd.,  c.i.f.  : 
yellow,  l|d.,  c.i.f.,  for  prompt  shipment. 

Petroleum  Oil. — Water  white.  Is.  6d.  ;  standard 
white.  Is.  5d..  in  barrels,  net.  300  deg.  high-test 
oil.  Is.  0|d.,  less  2^  per  cent  discount,  barrels  in 
eluded,  ex  wharf  London. 

White  Oils.— Special  No.  1  white  oil,  £43  10s.  ; 
No.  1  white  oil,  £39;  No.  1a  half -white  oil,  £36; 
all  ex  wharf  London.  In  drums  free.  No.  2  half 
white  oil.  £28,  in  barrels  free,  all  net  cash. 

Animal  Oils. — Neatsfoot  oil,  English,  5s.  3d. ; 
English  lard  oil,  62s.  to  74s.  ;  American  prime 
winter  strained  lard  oil,  now  landing,  72s.  ;  all  in 
barrels  net.  Pale  horse  oil,  small  lots  only,  36s. 
per  cwt.  net,  delivered. 

Linseed  Oil. — Market  quiet  but  firm.  Good 
demand  for  near  positions.  London  spot,  43s. ; 
June,  41s.  9d. ;  June/August,  41s.  3d.;  September/ 
December,  37s.  9d.  Hull  sipot,  44s.  ;  June,  43s. ; 
July/August,  41s.;  Septemlier/Deeember,  37s.  3d. 

Palm  Oil. — Advanced.  Lagos,  35s.  6d.  Other 
grades  from  32s.  to  36s.  6d.  spot,  Liverpool. 

Rape  Oil. — Steady.  Refined  on  spot,  London, 
49s.;  Hull.  46s.  Crude,  2s.  less  than  foregoing 
prices;  all  in  barrels;  net  cash. 

Rosin. — Market  firm.  Americain  B,  14s.  3d. ; 
FG,  15s.;  MN,  15s.  9d. :  WG.  18s.  6d. ;  WW, 
2Qs.  6d.     French  FG.  14s.  6d. :  WW.  17s.  9d. 

Tallow. — At  the  auction  sale  on  Wednesday,  June 
21,  2,285  casks  wera  offered,  and  2.257  casks  sold. 
Au'traliaii  mixed.  38';.  to  39s. ;  beef.  37is.  to  42s. ; 
mutton,  38s.  to  41s. 

Turpentine. — On  lower  American  advices  market 
declined,  but  closes  steady.  American  spot,  103s.  : 
June,  103s.;  July /December,  95s.;  September/ 
December,  94s. 

Arthur  Brown  &  Co., 

126.  Bishopsgate  London,  B.C. 2. 


NEW   YORK    METAL.  MARKET. 

The  latest  quotations  on  the  metal  mai'ket  are 

Dols  per  ton. 

Iron,    No.    2    American  Northern 

Foundry    24.00  to  25.00 

Cents  per  lb. 

l^in,   spot    31.12i 

Zinc,  East  St.  Louis    5.32^ 

Copper,  Electrolytic,  spot    13|-13| 

Copper,  Electrolytic,  futures    13|-13| 

— Reutei-. 


SYDNEY  HARDWARE  MARKET. 

On  the  Sydney  hardware  market  enquiry  is  dull, 
except  for  wire.    The  quotations  are  as  follows  : — 
Fencing  Wire  : —  Per  ton. 

Australian  black.  No.  8  gauge   £27    0  0 

Australian  black.  No.  10  gauge    28    0  0 

American  galvanis'ed.  No.  8  gauge    29    0  0 

American  galvanised.  No.  10  gauge  .  .  31  0  0 
Barbed  Wire  : — 

Australian  galvanised,  12^  gauge   £40    0  0 

American  galvanised,  12  gauge    34  10  0 

Galvanised  Iron  : — 

English  corrugated,  26  gauge   £35    0  0 

English  plain,  26  gauge    37    2  6 

Per  mile. 

Rabbit-proof  nettings   £71    7  0 

Per  ton. 

Sheet  lead,  in  full  rolls   £37    0  0 

Bar  iron    23  10  0 

Shoeing  -steel    24  10  0 

Steel  plates    24    0  0 

Steel  sheets    32  10  0 

Per  double  box. 

Tinplates,  British    3    2  C 

— Reut.-"r. 


THE  LONDON  IRON  AND  STEEL  EXCHANGE. 

On  the  Iron  and  Steel  Exchange  on  Tuesday  there 
was  a  lartre  attendance  of  merchants  and  manufac- 
turers. The  activity  noticeable  last  week  in  tiie 
iron  and  steel  trades  has  not  been  fully  maintained  : 
but  nevertheless  there  has  been  a  steady  business 
passing.  For  the  most  part  trading  has  been  con- 
fined to  small  transactions,  but  so  far  as  the  home 
business  is  concerned  there  has  been  a  satisfactory 
expansion.  The  blast  furnaces  are  experiencing  a 
lietter  request  for  foundry  iron,  and  this  indicates 
that  the  engineers  shops  are  getting  to  work  again 
iind  that  an  improved  demand  is  being  experienced 
for  castings.  The  trade  in  pig  iron  for  overseas 
destinations  has  fallen  off ;  but  this  is  probably 
only  a  temporary  phase  resulting  from  the  com- 
paratively heavy  ljuying  of  a  few  weeks  ago. 
French  and  Luxembourg  producers,  however,  are 
beginning  to  compete  in  several  markets,  although 
the  prices  asked  by  the  later  are  still  too  high  to 
tempt  consumers  in  this  country  to  buy  Continental 
iron  in  preference  to  British.  The  situation  in 
the  market  for  semi-finished  material  is  somewhat 
interesting,  .and  althouiih  only  limited  tonnages  of 
Continental  material  have  been  offered  in  Great 
Britain,  there  is  a  tendency  on  the  part  of  French 
producers  to  press  sales.  British  manufacturers 
maintain  their  prices  unchanged,  and  it  is  only 
in  one  or  tw'o  districts  that  the  foreign  producers 
are  a.ble  to  compete,  as  the  high  railway  freight 
charges  from  the  port  to  the  works  makes  the  cost 
nf  delivery  too  expensive  in  the  majority  of  cases. 
The  export  trade  in  finished  steel  materials  has  im- 
proved of  late,  and  business  with  Japan  has 
assumed  f-air  proportions,  especially  in  black  sheets, 
which  the  Japanese  are  exporting  i)i  considerable 
(juantities  for  galvanising.  This,  of  course,  reacts 
upon  the  demand  for  British  galvanised  sheets. 
The  demand  for  the  latter,  however.  fr<)m  other 
markets  has  improved  of  late,  and  particularly 
from  the  Colonies  and  South  America.  The  home 
demand  for  finished  products  has  not  yet  recovered 
from  the  engineers  strike;  but  there  is  no  doubt 
that  trade  in  this  direction  is  again  beginning  to 
move. 


U.S.  Shipbuilding  Developments. — One  of  the 
large  floating  dry  docks  belonging  to  thfe  Todd  Ship- 
yards Corporation — one  of  the  biggest  shipbuilding 
and  shiprepairing  companies  in  the  States — is  now 
nn  its  way  from  Erie  Basin,  Brooklyn,  to  the  new 
Todd  Yard  at  Mobile,  Ala.  It  is  being  towed  in' 
four  separate  sections  by  the  ocea.n-going  tugs 
Kingfisher,  Tartar.  James  Dougherty  and  Wm.  G. 
Howard  respectively,  and  it  is  estimated  that  the 
voyage  will  take  from  25  to  30  c'avs.  the  speed  of  a 
tug  with  a.  dock  in  tow  not  beiiii;-  ni'uli  more  than 
three  knots.  Stops  are  to  be  ukhIc  ;it  Fernandina 
and  Kev  West  for  coal  and  supplies.  When  it  is 
installed  at  Mobile  the  dock  will  have  a  lifting 
capacity  of  10,000  tons,  a.nd  will  be  one  of  the 
largest  docks  on  the  Gulf, 


EFFECT     OF     ORGANIC     MATTER  IN 
CONCRETE  TO  BE  STUDIED. 

Sands  unsuitable  for  concrete  on  account  of  the 
presence  of  loam  or  other  organic  matter  are  to 
be  investigated  by  tiie  Bureau  of  Public  Roads  of 
the  U.S.  Department  of  Agriculture,  and  methods 
of  treatment  devised  to  make  them  safe  for  use. 
Until  recent  years  it  often  happened  that 
concrete  made  of  good  cement  and  well-graded  and 
apparently  good  sand  would  disintegrate  and 
become  worthless.  In  such  cases  the  poor  quality 
has  been  attributed  to  all  the  different  things  which 
go  to  make  a  poor  concrete. 

A  few  years  ago  laboratory  workers  discovered 
the  effect  of  organic  matter  in  sand  and  devised  a 
simple  test  to  determine  its  presence  in  harmful 
quantities.  The  bureau  now  hopes  to  find  methods 
of  treatment,  so  that  such  sands  can  be  used. 
Samples  of  sand  from  all  parts  of  the  country  are 
desired,  and  anyone  is  invited  to  send  in  a  sample 
in  which  the  presence  or  oi'ganic  matter  is  suspected, 
addressed  to  the  Bureau  of  Public  Roads, 
Washington,  D.C. 


WOOD  SCREW  CONFERENCE. 

A  conference  for  the  purpose  of  standardising 
\Vood  screws  was  called  recently  bv  the  Department 
of  Commerce,  and  held  at  the  Bureau  of  Standards. 
Eight  of  the  largest  wood  screw  manufacturers  in 
the  United  States  were  represented.  A  standard 
method  of  measuring  lengths,  together  with  a 
standard  list  of  numbers,  diameters,  tolerance  in 
diameters,  pitches,  tolerance  in  pitch,  lengths, 
tolerance  in  length,  and  the  proportional  length  to 
be  threaded  wei-e  adopted.  Flat,  round  and  oval 
heads  were  designated  as  standards. 

The  method  of  measuring  length  which  was 
adopted  may  be  stated  as  follows  :  The  length  of 
all  kinds  of  screws  shall  be  measured  from  the 
largest  diameter  of  the  bearing  surface  of  the  head 
to  the  extreme  end  (measured  parallel  to  the  axis). 


Port  Phillip  Pilots  and  British  Trade  Ship.— 
The  Port  Phillip  pilots  have  agreed  to  forego  their 
fees  for  piloting  the  British  trade  ship  when  it 
visits  Melbourne. — Renter. 


Finds  of  Platinum. — There  are  reports  from  Chili 
that  in  Canotz,  in  the  Arauco  province,  rich  finds 
of  platinum  have  been  made.  But  it  is  advisable 
to  receive  such  news  with  the  greatest  caution,  as 
up  to  the  present  there  is  in  the  whole  country 
not  one  metallurgical  laboratory  to  examine  sucli 
finds  scientificallv  and  reliablv. 


Lord  Riddell  and  Foreign  Trade. — ^Lord 
Riddell  lias  sent  the  following  message  to  Sir 
Ernest  Bonn,  whose  firm  are  the  controllers  for  the 
United  Kingdom  and  the  Dominions  of  the 
Europmn  Cnmmnrcial,  the  new  non-political  world 
newspaper,  shortly  to  appear  in  Vienna  :  ."It  is  an 
interesting  innovation,  and  a  step  in  the  right 
direction.  From  my  angle  I.  too,  am  doing  my 
best  to  teach  the  British  people  that  their  future 
depends  on  their  foreign  trade." 


Radio  Metal  from  Congo. — A  new  mineral  from 
the  Belgian  Congo  ie  to  be  given  the  name  of 
Curite  in  honour  of  the  late  Professor  Curie, 
because  of  its  radioactive  character.  This  mineral 
is  soluble  in  nitric  acid  even  in  the  cold,  the  solu- 
tion being  yellow.  It  is  readily  dissolved  by  warm 
hydrochloric  acid.  Curite  is  found  in  three  forms  : 
(1)  As  translucent  reddisli-brown  needle-like 
crystals;  (2)  as  compact  saccharoid  crystalline 
aggregates  of  an  orange  colour:  (3)  in  the  form  of 
orange-coloured  earthy  masses  surrounding  the 
preceding  variety. 

Rate  of  Heatin'-,  in  H^rpenino  Steels. — The 
rate  '  i  ,    '  .  ^  l,ee,]  accu- 

i'atel\  ^  of  consider- 

able 1  .![  |i    M  iM"  Mii'is.  and  under 

certain  conditions,  where  contrsl  in  dimensional 
changes  in  quenching  is  desired.  This  question  is, 
therefore,  of  vital  importance  to  manufacturers  of 
die  castings  a.nd  in  the  production  of  thread  gauges. 
A  series  of  16  samples  of  chrome-vanadium  die 
steel  was  hardened  recently,  usinw  various  rates  of 
heating,  and  these  dimensional  changes  noted. 
Unfortunately,  the  desired  uniformity  of  results 
was  not  always  obtained,  but  in  view  of  the  dis- 
crepancies found  in  other  types  of  tests  on  the  same 
steel,  it  is  believed  that  the  metal  did  not  have  the 
I'equired  uniformity.  Similar  tests  of  different 
steels  will  be  carried  out  dui'ing  the  month,  and 
upon  their  completion  further  comments  concern 
ing  these  changes  will  be  made. 
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ABSTRACTS  OF  IMPORTANT  AND  INTERESTING  ARTICLES. 


DESIRABILITY    OF    AIR  FILTERS 
FOR  CARBURETTERS, 

In  connection  with  agrienltuial  tractor 
engines  an  air  filter  for  the  intake  of 
the  carburetter  is  rapidly  becoming-  a 
reic.og''nisefl  feature;  in  fact,  in  America 
there  are  vei-y  few  ti-actors  without  them. 
But  for  industrial  motors  they  have  not 
yet  been  considered  seriously,  and  yet 
there  is  undoubted  benefit  to  be  secured 
by  their  use. 

Admittedly,  main  roads  with  tarred, 
taa'-macadani,  and  asphalt  or  setts  surfaces 
are  dustless  compared  with  water-bound 
roads;  but  relatively,  not  actually. 

An  objection  is  often  brought  against 
air  filters  for  use  with  high-speed  engines, 
because  to  be  really  effective  in  its  main 
purpose  such  a  device  undoubtedly  offers 
resistance  to  the  passage  of  the  air,  and 
this  reduces  volumetric  effiiciency,  which 
in  turn  means  less  power  or  greater  petrol 
consumption,  or  both.  But  the  objection 
has  no  force  in  the  case  of  motor  lorry 
engines,  which  certainly  cannot  be  con- 
sidered as  "high-speed"  motors,  and  in 
their  case  the  resistance  offered  by  a  well- 
designed  air  cleaner  would  be  infini- 
tesimal and  there'fore  negligible. 

The  air  filters  used  for  farm  tractors 
are  of  two  main  types,  dry  and  wet.  The 
former  expel  the  dust  from  the  air  by 
centrifugal  action  generally,  but  some 
designs  have  fine  mesh  gauzes  which,  of 
course,  require  removal  and  cleaning  from 
time  to  time,  whereas  the  centrifugal 
pattern  has  merely  to  be  cleared  of  dirt 
by  detaching  a  special  receptacle  for  the 
dirt  and  inverting  it  for  a  moment.  With 
the  wet  type  the  ingoing'  air  is  drawn 
through  a  small  water  tank  which  needs 
replenishing  and  cleaning  out  occasion- 
ally. The  dry  centrifugal  pattern  would 
seem  the  best  for  industrial  motors,  as  it 
rec^uires  less  attention  to  keep  it  in  an 
etfective  state.— J/ofo/-  Transport ,  -Tune  26, 
1922. 


THE  POSSIBILITIES  OF  FLOOD  AND 
PROJECTOR  LIGHTING. 

The  projectors  now  in  ordinary  use, 
though  based  on  the  searchlight  principle, 
are  naturally  much  smaller. 

Floodlight  projectors  are  required  to 
illuminate  larg-er  surfaces  from  a  com- 
paratively short  distance.  The  bodies  are 
usually  capable  of  being  swivelled,  pre- 
ferably in  all  directions,  and  the  position 
of  the  incandescent  lamp  is  made  adjust- 
able horizontally  in  order  to  get  it  in  the 
focus  of  the  reflector  when  desii'ed.  Tlie 
sizes  usually  made  vary  from  9  in.  t(j 
IGin.,  but  more  powerful  projectors  can 
also  be  obtained,  and  the  angle  of  diver- 
g-ence  of  the  beam  varies  from  6  deg\  to 
20  deg.,  according  to  the  spread  of  light 
required. 

For  a  long  range,  say,  from  "jOOIl.  to 
2,000  ft.,  a  highly-concentrated  beam  of 
small  divergence  is  required,  and  a  lamj) 
of  the  half-watt  type,  with  a  small  ligiil 
source,  is  used.  For  shorter  distances, 
say,  up  to  1,000  ft.,  a  divergence  of  20 
deg.  could  be  used,  and  a  lamp  with  a 


larger  filament  is  permissible.  For  short 
distances  and  greater  surfaces,  projectors 
can  be  fitted  with  spreading  or  diffusing 
lenses.  Usually  a  disc  of  light  about 
10  ft.  diameter  would  be  obtained  from  a 
small  projector  of,  say,  G  deg.  divergence 
at  100  ft.  range  with  a  plain  lens,  or 
18  ft.  diameter  with  10  deg.  divergence, 
and  30  ft.  diameter  with  20  deg.  diver- 
gence, but  thivS  depends  also  on  the  size 
of  the  filament  used,  its  position  with  re- 
gard to  the  focus  of  the  reflector  and  the 
shape  of  the  latter,  which  is  not  always  a 
true  parabola.  The  spreading  lens 
enables  the  light  to  be  spread  in  oval 
form  instead  of  circular,  the  length  being 
from  three  to  four  times  the  height,  while 
the  diffusing  lens  enlarges  the  disc  of 
lig'ht  fiom  three  to  four  times  in 
diameter. 

For  lighting'  buildings  the  power  re- 
quired varies  from  \  to  5  watts  per  square 
foot  of  surface  to  be  illuminated,  accord- 
ing- tO'  the  colour  of  the  brick  or  stone ; 
a  very  light  painted  front  would  require 
only  about  \  watt,  a  red  brick  building 
2  watts,  and  a  very  dark  building  5  watts 
per  square  foot. 

As  instances  of  the  amount  of  light 
required,  a  building  of  2,500  square  feet 
frontage  has  been  lit  by  10  projectors  of 
250  watts  capacity  each,  the  cost  for  four 
hours  daily  lig'hting',  excepting  Sunday, 
being-  only  £1  per  Aveek,  assuming  electri- 
city at  4d.  per  unit,  while  the  Statuei  oif 
Libeiiy  in  New  York  harbour  has  15  bat- 
teries totalling  246  units  at  250'  watts 
each. — F.  A.  P.  in  the  Electrical  Revietv, 
•Tune  23,  1922. 


TIPPING  GEARS  FOR  MOTOR  LORRY 
BODIES. 

A  device  for  tipping  or  tilting  a  lorry 
body  provides  for  a  very  ready  discharge 
of  the  load;  it  is  therefore  matter  for 
small  wonder  that  the  problem  of  design- 
ing or  inventing  a  suitable  device  for  this 
purpose  has  been  tackled  by  many  firms. 
The  general  solution  has  fallen  into  two 
divisions,  wherein  (1)  mechanical  or  {2) 
hydraulic  gearing  is  utilised. 

Doublets  each  type  has  its  merits.  The 
essential  requirements  to  be  aimed  at  in 
the  design  are:  (1)  Speed  of  operation; 
(2)  angle  of  tilt ;  (3)  ease  of  operation 
men  manually  actuated:  (4)  lightnes.s; 
(5)  reliability;  (6)  low  cost.  These  re- 
quirements are  not  necessarily  of  the  same 
order  of  importance  as  in  the  above  list. 
For  example,  with  certain  types  of  loads, 
the  angle  of  tilt  may  be  easily  the  first 
consideration,  such  as  when  angles  of  45 
deg.  are  required,  as  compared  with  the 
average  general  requirements  of  a  maxi- 
mum of  30  deg.  In  other  cases  item  5 
may  be  the  most  important,  when  using 
the  tenn  reliability  in  its  broadest  sense. 
A  gear  involving  exposed  bevel  wheels 
;..nd  screw  members  may  be  i)erfectly  icli- 
ablewith  certain  loa.ds,  and  yet  with  otlici 
loads,  say,  cement  or  gritty  materials, 
would  b(>  hopelessly  unieliable  unless 
made  with  sj)ecial  casings  for  pidt cci i tig 
the  working  surfaces. 


It  must  be  mentioned  that  a  further  oij 
alternative  requirement  sometimes  called 
for  is  the  capacity  to  tilt  the  body  on  onel 
or  either  side  so  that  the  load  is  disj 
charged  alongside  instead  of  aft  of  tht 
body.  In  mechanical  gears,  the  arrange 
ments  provide  for  tipping-  only  at  the  reai 
or  side,  whereas  in  hydraulic  gears  botl 
operations  are  possible  with  certaii 
design.  In  a  French  design  an  interest 
ing  variation  consists  in  mounting  th( 
body  on  a  turntable  capable  of  beiii< 
turned  through  240  deg.  horizontally  anc 
providing  in  addition  means  for  tiltinf 
the  bcdy  through  45  deg. — W.  Erskin 
Dommett,  A. M.I. A. E.,  in  the  Enrjineerin 
Review,  June,  1922. 


CHEMICAL    TREATMENT  OF 
CONDENSING  WATER. 

The  maintenance  of  a  high  vacuum  ii 
a  modern  power  house  is  of  very  seriou 
importance,  because  a  variation  of  1  in 
affects  steam  consumption,  and  therefor 
the  fuel  bill,  to  the  extent  of  about  ( 
per  cent. 

The  writer  experienced  great  difficult 
with  a  6,000  kw.  condensing  plant  owinj 
to  the  tubes  fouling.  The  condense 
would  not  run  for  long  without  a  seriou 
drop  in  vacuum. 

The  problem  of  sterlising  such  a  hug 
bulk  of  water  appeared  to  need  considera 
tion  by  a  specialist.  Sir  Alexande 
Houston,  the  Metropolitan  Water  Board' 
expert  bacter-iologist,  was  consulted.  H 
recoimniended  sterilisation  with  liqiii 
chlorine  gas,  and  pointed  out  that  where 
ever  he  used  this  process  green  algae  am 
weeds  did  not  grow  in  the  aqueducts 
The  matter  was  then  discussed  with  th 
Paterson  Engineering  Go.  Ltd.,  wh 
offered,  upon  vei-y  reasonable  terms,  1 
instal  an  experimental  chlorinaFing  plan 
in  Older  to  find  out  whether  the  treatmen 
would  be  successful  before  a  pennanen 
plant  was  installed. 

The  experimental  plant  was  installed  o: 
March  10,  1922.  Since  that  date  one  pai 
or  less  of  liquid  chlorine  gas  has  been  usei 
per  million  parts  of  water,  with  the  resul 
that  the  condenser  has  kept  absolutel, 
clean  and  no  labour  has  been  expende^ 
upon  cleaning  it.  Tlie  comparison  of  cos 
is  as  follows  :  — 

Weekly  cost. — Untreated  water. 
Lflbour  on  condenser  cleaning  ..  £5  8 

Weekly  cost — Chlorinated  water. 

Chlorine   £1  9 

Skilled  attention  (say)    0    5  ! 

Capital  charges  and  repairs  (say)    0  15 


£2    9  j 

It  is  probable  that  satisfactory  result' 
can  be  obtained  with  less  chlorine,  so  th 
dose  is  being'  gradually  diminished  eac 
week  until  the  minimum  sufficient  dose  i 
arrived  at.  There  is  already  a  prim, 
facie  saving  of  £2  19s.  per  week. 

But  this  is  by  no  means  all.    Ever  sine 
the  chlorinating  plant  has  been  at  work 
higher  average  vacuum  has  been  main 
taiiied,  and  the  saving  of  fuel  due  to  ill 
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Fbetter  vacuum  is  £28  lOs.  per  week  with 
lioal  at  23s.  3d.  per  ton.  liess  circulutiiif,^ 
[water  is  used,  and  therefore  there  is  a 
^saving"  ot  eiiergT  used  for  puniping^. — L. 
pL.  Robinson,  M.Inst.C.E.,  M.I.E.E.,  in 
■^^he  Electrical  TimcK,  June  22,  1922. 

\  HEATED  STEELS. 

J  Breakdowns  in  steels  subjected  to 
'stresses  at  elevated  temperatures  are  by  no 

•  means  uncommon,  and  the  elongation  and 
I  fracture    of    bolts    on    Haber  ammonia 

paints  necessitated  an  experimental  en- 
1  quiry  into  the  behaviour  of  our  different 
,  types  of  steel.  At  a  temperature  of  550 
f  deg".  Cen.  bolts  were  subject  to  so  much 

elongation  that  tightening-  of  the  nuts 
'became  necessary  every  day.  The  results 
\oi  the  enquiry  are  as  follows  :  Each  of  the 
;  four  steels  contained  about  Q  38  per  cent 
i- of  carbon.  No.  1  was  a  plain  carbon 
'  steel ;  No.  2  contained  3  5  per  cent  of 

nickel;  in  No.  3,  1  per  cent  of  chromium 
1  was  added  to  3  per  cent  of  nickel ;  while 
I  No.  4  contained  1  per  cent  chromium 
J  and  2  per  cent  vanadium. 
I  These  steels  were  electric  furnace  pro- 
y  ducts  and  after  cutting'  to  the  required 
;'  dimensions  for  test  pieces  were  normalised 
'.  by  heating  to  800  deg.  or  850  deg".  Oen. 

and  cooling'  in  still  air.  They  were  then 
;'  machined  to  the  exactly  required 
'  dimensions. 

Tensile  tests  were  taken  ovei'  the  range 
i  of  30  deg.  to  550  deg-.  Cen.,  the  maximum 
\  strength  of  the  first  three  steels  was 
I'  attained  between  240  deg.  and  300  deg. 
I  Cen.,  while  the  cihromium-vanadium  steel 
'  did  not  exceed  its  room  value  within  the 

temperature  range  examined.  Still,  at 
I  550  deg-.  the  strength  of  the  chromium- 
'  vanadium  steel  was  much  greater  than 

that  of  the  other  alloy  steels,  and  twice 

the  value  of  the  carbon  steel.  At  all  tem- 
1  peratures  below  475  deg*.  Cen.  the  strength 

•  of  the  nickel-chormium  steel  exceeded 
'  that  of  the  chromium-vanadium  alloy. 

The  breaking  strength  tests  were  a  little 
j  less  definite,  but  at  550  deg.  Oen.  the 

•  highest  value  was  obtained  with  the 
carbon  and  chromium  vanadium  steels 
and  the  lowest  value  with  the  3'5  per  cent 
nickel  steel. 

Microscopic  examination  of  the  frac- 
tuie.s  showed  tliat  a  change  from  transciys- 
talline  to  interorystalline  fractures  was 
not  merely  due  to  differences  in  the 
cohesion  of  the  amorphous  and  crystalline 
phases,  but  was  due  also  to  the  rate  of 
loading.  Rapid  loading'  required  higher 
teniperatiures  'to  .]iroduce  intei'Ci'ystalliiie 
fractures. — Tttnc.-^  of  India.  June'2,  1922. 

FiRELESS  LOCOMOTIVES. 

Within  the  works  area  the  problems  of 
efficient  and  effective  transportation  are 
many.  Fortimately,  the  systems  at  the 
disposal  of  the  works  engineer  give  him 
a  very  wide  range  to  choose  from  and  to 
select  the  one  particularly  applicable  for 
the  required  service.  One  more  is  added 
by  the  possible  use  of  tireless  locomotives, 
which,  as  the  name  indicates,  have  no 
furnace,  but  are  to  all  intents  and  pur- 
poses steam  carriers.  These  reservoirs  are 
mounted  on  a  more  or  les.s  standard  loco, 
frame  provided  with  a  suitable  propelling 
agent  in  the  form  of  a  steam  engine. 
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Steam  is  taken  from  the  central  boiler 
house  and  ti'ansferred  to  the  reisei-\^oir, 
where  it  is  stored  under  pressure  up  to 
1501b.  per  square  inch.  The  boiler  has 
up  to  100  cubic  feet  capacity,  and  is  par- 
tially filled  with  water,  which  changes  into 
steam  as  same  is  consumed  by  the  engine. 

O^wing  to  the  variable  pressure  with 
which  the  engine  has  to  work  the  cylinder 
dimensions  must  be  proportionally  large 
in  order  that  the  requisite  power  may  be 
obtained  with  the  changing-  pressure  in 
the  steam  reservoir.  The  lowest  permis- 
sible pressure  is  usually  fixeid  at  40  lb. , 
and  the  storage  capacity  of  the  loco,  will 
allow  of  a  normal  working  day  to  be  dealt 
with.  There  is  a  material  leduction  in 
charges  for  labour,  which  is  unskilled. 
There  is,  furthermore,  no  smoke  nuisance 
or  danger  from  flying'  sparks.  The  system 
is  thus  applicable  specifically  in  danger 
zones. — Man  eh  I'.s  I  er  ( r  nardia  n  Coinmercidl 
June  22.  1922. 


SELLING  ACCESSORIES. 

The  type  of  accessory  that  sells  at  pre- 
sent is  one  that  is  going  to  be  of  real  bene- 
fit to  the  buyer.  Various  motor  traders 
have  expressed  the  opinion  that  at  the 
present  moment  it  is  useless  to  advertise 
in  the  Press  and  by  post,  and  that  it  is 
only  waste  of  time  arranging  special  dis- 
plays in  their  windows.  Knowing-  as  I  do 
the  large  sales  that  many  traders  are 
making  in  all  parts  of  the  country,  I  am 
certain  that  these  views  can  only  have 
been  expressed  without  mature  thoug'ht. 
Those  traders  who  have  made  displays  and 
advertised  without  result  have  probably 
given  jnominence  to  such  lines  as  they  fiiul 
hard  to  sell  without  trying  to  find  out  the 
reason  for  lack  of  interest  displayed  by 
customers.  Obviously,  it  is  aki"n  to  the 
impossible,  or,  at  any  rate,  a  matter  of 
great  difficulty,  to  sell  a  man  something 
that  he  has  already,  or  something  that 
would  not  benefit  him. 

If  traders  would  eliminate  all  luxury 
lines  from  their  stock  they  would  find 
things  veiy  nuu-h  easier.  My  firm  started 
out  on  a  programme  to  produce  only  such 
lines  as  would  inciea.se  efficiency  or  effect 
ei-onouiy  in  various  types  of  motor 
vehicles.  In  other  words,  no 'selling  line 
was  included  in  the  range  unless  it  was 
strictly  utilitarian  in  its  nature. 

If  at  a  very  small  expense  the  motorist 
can  increase  his  running  efficiency  or 
effect  Wortli-whilie  economy  in  lunning 
and  up-keep  expenses,  it  is  only  natural 
that  he  is  going  to  do  so,  and,  providing 
the  facts  of  the  case  are  put  before  him 
in  a  lucid  and  forcible  manner,  sales  are 
certain.  On  these  lines  we  proceeded, 
with  what  success  most  people  in  the 
motor  trade  are  already  aware,  and  those 
motor  traders  that  took  up  our  lines  have 
proved  that,  providing  an  accessory  is 
designed  for  sonie  particular  and  neces- 
sary function,  sales  are  easy.  Very  prob- 
ably a  motorist  cannot  afford  to  buy 
luxury  "  gadgets,"  such  as  mascots  and 
the  like,  Init  the  motorist  will  feel  fully 
justified  in  expending  money  on  lines  that 
are  probably  going  to  pay  for  tneniselves 
over  and  over  again  in  a  very  short  time. 
-  -Mr.  J.  W,  Pickavant,  managing  direct  or 
of  J.  W.  Pickiivatit  &  C'o'.  Ltd.,  Birming- 
ham, in  the  Motor  Trader,  June  21,  P)22. 
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LIGHTING  APPARATUS. 

Why  is  it  that  makers  of  public  street 
lig'hting  apparatus  and  fittings  are  so  re- 
tiring where  conferences  and  meetings  of 
municipal  engineers  and  surveyors  are 
concerned?  As  an  indication  of  this  par- 
tiality for  hiding  their  lights — and  light- 
ing apparatus — under  bushels  or  other 
obscuring  media,  take  the  conference-iiow 
proceeding  at  Cardiff'.  This  important 
meeting  is  being  attended  by  representa- 
tives of  local  authorities  from  all  parts  of 
the  kingdom,  and  such  representatives 
will  include  many  public  lighting  engi- 
neers. But  what  is  being  shown  for  their 
edification  ?  The  programme  contains  the 
name  of  one  firm  only — the  Horstmann 
Gear  Co. — who  are  concerned  in  the 
manufacture  of  automatic  gas  control 
apparatus.  Manufacturers  of  up-to-date 
lamps,  burners,  mantles,  fittings  and  novel 
systems  of  lighting'  are  not  represented. 
And  yet  the  opportunity  is  unique,  and, 
from  a  business  point  of  view,  should 
prove  of  the  utmost  value.  Why,  then, 
this  diffidence ? — ^huiidpa]  Erirjincerinfj , 
June  22,  1922. 


A  RECTIFIER  FOR  ALTERNATING 
CURRENT. 

The  apparatus  is  designed  to  provide  a 
current  suitable  for  accumulator  charging 
from  alternating  current  public  supply 
mains.  The  mains  are  fed  to  a  step-down 
transformer  of  the  usual  closed  core  pat- 
tern, and  a  simple  polarised  vibrator  per- 
mits current  only  of  the  proper  polarity 
to  pass  to  the  battery.  The  polarising  of 
the  armature  is  effected  by  the  current 
from  the  battery  on  charge,  and  conse- 
quently, it  is  immaterial  as  to  the  direc- 
tion in  which  the  battei-y  is  connected. 
If  the  battei'^'^  is  disconnected  the  machine 
ceases,  for  without  polarisation  the  arma- 
ture would  be  pulled  towards  the  pole 
piece  on  each  half  cj  cle,  and  consequently 
at  twice  its  normal  speed  of  operation, 
and  the  natural  period  of  swing  of  the 
armature  prevents  it  oscillating  at  such  a 
high  rate.  The  natural  period  of  oscilla- 
tion of  the  vibrator  can  be  adjusted 
through  a  limited  range  by  meaiis  of  a 
damping'  screw  near  the  point  of  suspen- 
sion, to  make  the  apparatus  suitable  for 
use  on  circuits  of  various  periodicities. 
Magnetic  damping  is  provided  by  causing 
the  lower  end  of  the  armature  to  cut  the 
lines  of  force  set  up  by  the  polarising 
coil,  and  thus  allows  for  any  temporary 
fluctuation  of  periodicity  or  interruption 
of  current  from  the  mains.  The  instrument 
is  marketed  Tinder  the  name  of  "  Hoin- 
charger,"  and  the  n\anufacturers  claim 
that  it  can  deliver  a  charging-  cim-ent 
equivalent  to  that  of  eight  amperes  direct 
current. — Wiidcss  World,  June  24. 


Reclaiming  Lubricating  Oils.— The  U.S.  Bureau 
of  Standards  is  carrying  out  an  investigation  of 
the  possibilities  of  increasing  the  quantity  of  used 
lubricating  oil  which  may  be  reclaimed.  E.xperi- 
ments,  with  a  commercial  type  of  oil  reclaimer, 
which  involved  increasing  the  temperature  at  wliich 
the  oil  was  allowed  to  stand  from  180  deg.  Fah.  to 
200  deg.  Fah.,  increased  the  amount  of  oil  recovered 
from  80  per  cent  to  89  per  cent.  The  data  obtained 
show  that  the  reclaimed  oil  is  similar  to  new  oil, 
e.xce|it  wifli  1  i'L;ard  to  sediment.  Satisfactory  means 
for  till'  ii  iiiMval  of  this  sediment,  which  is  probably 
carbon,  requires  further  investigation.  In  this 
connection,  it  should  be  borne  in  mind  that  this 
increase  in  oil  recovered  may  represent  an  increase 
in  quantity  at  the  expense  of  quality. 
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New  Motor  Road  at  Antung,  China. 

Tlie  Chinese  authorities  of  Aiitiuig"  ])lan 
to  huild  a  six  mile  motor  load  to  Santao- 
lang-tou,  the  seaport  of  Antung,  for  the 
purpose  of  bringing  cargo  up  to  the  city 
without  lighters.  When  this  road  is  com- 
pleted a  small  demand  for  motor  trucks  is 
ceii;aiii  to  arise.  There  are  no  dealers  in 
motor  vcliicles  in  the  Antung  distric  t. 

Snow  Motor  Car  Perfected  in  Norway. 

An  engineer  of  Ojovik  has  just  com- 
pleted satisfactory  trials  with  his  new  car 
constructed  for  running  on  snow.  The 
driver  occupies  the  rear  seat  with  the 
eng'ine  between  him  and  the  passengers  in 
the  front  seat.  The  car  is  intended  to 
haul  a  sled  with  additional  passengers. 
The  car  is  one  meti'e  wide  with  a  wheel 
tracl'  of  '80  metres  for  use  in  countiy 
lanes,  and  the  front  skate-gliders  are  re- 
placeable by  wheels  for  summer  use.  The 
eng'ine  is  a  s[)€'('ially  I'.i'signed  air-cortled 
type,  and  all  who  have  tested  the  car  are 
greatly  satisfied  with  it. 

Comparative  Costs  of  Road  Haulage. 

It  is  always  a  niattei-  of  interest,  it  not 
of  speculation,  to  learn  that  practical 
opinions  differ  as  to  the  comparative  costs 
of  road  harrlage  per  mile  or  per  day,  as 
the  case  ma}'  be.  This  is  so  beeause  we 
so  often  find  so-called  authoritative  state- 
ments being'  made  in  the  publTc  press  that 
nothing*  can  live  ag-ainst  steam,  or  it  may 
be  petrol,  when  running'  and  maintenance 
costs  are  in  question.  Hitherto  we  have 
refrained  froin  entering  such  a  contro- 
versy, believing,  as  every  sensible  man 
should,  that  always  thei-e  may  be  two  very 
promising  sides  to  a  much-vexed  question. 

But,  according  to  some  recent  investig'a- 
tions  made  upon  the  subject  of  steam  r. 
petrol,  says  Tiniher,  it  would  seem  to  have 
been  conclusively  proved  that  for  trans- 
porting a  maximum  tonnage  over  a  maxi- 
mum distance  in  a  mimium  time  and  at  a 
minimum  cost:,  the  steam  wagon  takes 
an  easy  lead  over  its  rivals.  The  follow- 
ing details  would  certainly  seem  to  stib- 
stantiate  this  :  — 

Cost  of  hanling'  tons  over  one  mile,  steam 
vehicles,  Is.  5kl.  ;  petrol  vehicles,  2s. 
9^6. .  It  was  found,  in  the  course  of  this 
investigation,  that  while  the  average  per- 
fonnance  of  each  type  of  steam  wag'on 
gave  steadily  consistent  figures,  those  in 
connection  with  petrol  lorries  vaiied  very 
widely-,  and  it  would  seem,  in  conse- 
quence, that  they  are  more  sensitive  to 
varying  factors  in  rninning  conditioius, 
and  also  in  the  state  of  theiir 
repair  and  general  adjustment.  It 
is  also  pointed  out  that  steam  wagons  are 
normally  of  from  5  to  6  tons  capacity,  a 
3-ton  type  being  also  employed  to  a  lesser 
degree.  The  standard  5  to  6  ton  typo 
regularly  carries  its  full  load,  and  when 
the  local  autho'rities  allow  increased 
loads  they  are  loaded  up  to  8  and  10  tons. 
In  addition,  they  often  haul  a  trailer 
loaded  with  3  to  4  tons,  so  that  on  long 
journeys  wagon  and  trailer  regularly 
transport  from  8  to  10  tons  per  jouincy 


with  two  men.  This  performance  as  a 
regular  commercial  proposition  is  alto- 
gether beyond  the  scope  of  standard  petrol 
motors.  The  ability  of  the  steam  wagon 
to  transport  these  heavy  loads  successfully 
gives  it  a  great  advantage  on  a  regular 
service,  where  a  large  tonnage  has  to  be 
moved. 

Market  for  Motor  Cars  in  South  Africa. 

Manufacturers  will  for  some  years  to 
come  find  an  increasing  number  of  pros- 
pective motor  car  buyers  in  South  Africa. 
Stafistics  show  that  dviring  the  last  five 
years,  1917-1921  inclusive,  the  Union  of 
South  Africa,  comprising'  the  Transvaal, 
Orange  Free  State,  Oape  Colony  and 
Natal,  imported  24,265  motor  cars. 
Making'  allc^\ance«  for  cars  i e-pxjjorted 
and  those  held  in  bond,  it  appears  tliat 
the  motor  trade  has  in  the  past  five  years 
sold  on  the  average  4,536  passenger  cars, 
375  chassis  and  135  trucks,  or  a  grand 
total  of  5,021)  motor  cars  iier  year.  Rely- 
ing on  those  figures  and  the  1920  census 
where  there  were  25,084  cais  in  the  (  iiion, 
it  is  estimated  that  there  are  now  approxi- 
mately 32,000  motor  cars  iir  operation. 

On  the  basis  of  white  jiopailation.  South 
Africa  is  the  largest  car  market  per 
capita  in  the  world,  outside  of  the  United 
States,  Canada  and  New  Zealand.  One  in 
every  50  white  people  owns  a  car  in  South 
Africa,  as  compared  to  one  in  96  in  Great 
Britain,  one  in  152  in  France,  one  in  230 
in  Belgium,  one  in  1,050  in  the  Dutch 
East  Indies,  one  in  68  in  Australia,  and 
one  in  42  in  New  Zealand. 

Local  fanners  are  becoming'  more  and 
more  progressive  and  are  adopting-  labour- 
saving-  devices  of  all  kinds.  As  the  cost 
of  labour  rises  and  the  supply  becomes 
less  abundant,  the  tendency  toward  the 
use  of  cars  and  trucks  will  steadily  in- 
crease. The  Union  comprises  81,044 
farms  averaging  1,130  morgen  each 
(eqrialling  2,200  acres).  If  the  South 
African  ratio  of  cars  on  farms  could  be 
brought  up  to  only  one-third  that  in  the 
United  States  where  one-third  of  the  cars 
are  on  fanns,  or  58^  cars  to  every  100 
farms,  there  would  be  16,290  passenger 
cais  used  hx  f aimers  alone,  not  to  mention 
trucks. 

It  has  been  suggested  that  the  South 
African  Motor  Traders'  Association 
shoiild  form  a  committee  whi(4i  should 
study  and  report  to  the  association  for 
the  benefit  of  all  its  members  on  the  sub- 
ject of  how  to  increase  motor  haulage. 
The  scientific  study  of  this  problem  and 
the  gathering  of  accurate  data  on  the 
comparative  costs  of  oxen,  rail  and  motor 
transport  would  be  a  valuable  contribu- 
tion which  the  association  could  make  for 
the  good  of  the  entire  trade. 

In  addition  to  the  potential  buyeis  on 
farms  there  are  in  the  cities  some  42,500 
possible  purchasers  of  motor  cars,  A 
large  percentage  of  the  17,000  motor 
cycle  owners  in  the  Union  may  fuither- 
nmre  gTadually  enter  into  car-owning  class. 
Outside  of  this  il  is  estimated  thai  the 
increase  in  population  amounting  to  ir5 
per  cent  in  1911-1921  period  will  add  in 


the  next  year  another  3,500  motorists  Ti 
the  present  nund)er,  especially  so,  as  nv>> 
of  the  present  immigrants  are  well  snj) 
plied  with  capital. 

Replacements  will  be  a  large  factor  ii 
esitimating  the  possibilities  of  the  m\ 
five  years.  Allowing  the  liberal  period  o 
eight  years  as  the  life  of  the  average  ca" 
it  is  estimated  that  the  replacements  wil 
soon  number  over  4,000  per  year, 
present,  while  most  of  the  cars  are  sti 
new,  replacements  will,  perhaps,  onl 
number  2,000  to  2,500  per  year.  ~ 

Farm  Horse  being  Displaced  by 

Farm  Motor  Cacs  and  Machinery. 

The  car  is  oue  metre  wide,  Avith  a  whee 
United  States  are  now  utilising  the  late 
aids  which  inventive  genius  has  offered  t 
the  producing  and  business  world  is  illu 
trated  by  some  facts  presented  in  the  192 
censu.s.    For  the  first  time,  says  the  7Vr/. 
Record  of  the  National  City  Bank  of  Ne^ 
York,    the    1920    census    now  present 
fig'ures  on  the  number  of  automobil, 
motor  trucks,  telephone*  and  farm  ^rar 
tors  in  use  on  the  farms  of  the  couutrj 
the  inimber  of  farm  homes  lighted  wit 
gas  or  electricity,  and  the  number  havin; 
"  water  pipes  into  the  house.'' 

These  figmes  indicate  that  the  mot 
car  and  telephone  are  now  a  big'  fact 
in  farin  life,  not  merely  as  a  comfort 
convenience,  but  as  an  actual  aid  in  bus 
ness.       The  number  of  telephones,  b 
which  the  farmer  may  communicate  wit 
his  local  trade  centre  or  with  the  gre' 
cities  in  which  the  prices  and  markets  f 
his  products  are  determined,  is  officiall 
stated  at  2,498,493  in  1920,  while  anoth 
authority  puts  the  total  number  of  'phon 
in  all  the  United  States,  "  without  regar 
to  o\vnershii>,"  at  the  end    of  1920 
13,411,379,  which   srig'gests   that  neail 
one-fifth  of  the  'phones    in  the  Unit 
States  are  now  in  the  farm  home  an 
farm  business  service ;  while  38  per  ce' 
of  the   reporting   farms  were  equippe 
with  telphone  service  in  1920. 

The  motor  statistics  are  also  extremel 
suggestive.     They  show  the  number  o 
farms  in  1920  at  2,146,362.  while  figur 
compiled  bv  Avtomofive  Industries  p 
the  total  of  automobiles  in  use  in  all  t 
United  States  in  1920  at  7.901.000,  su 
gesting"  that  the  farmers  owned  in  th 
year  considerably  more  than  one-foui-th 
the  automobiles  of  the  country,  to  f-3L 
nothing  of  the  139,000  motor  trucks  an 
246,000  farm  tractors  reported  in  oper 
tion  on  the  farms  in  1920.    Over  30  p 
cent  of  the  reporting  farms  in  19'20  utilise 
automobiles. 

Still  another  evidence  of  the  disjmsitio 
of  the  farmer  to  utilise  niachinerv  in  i 
creasing  his  business  activities  is  found  i 
the  fact  that  the  value  of  his  "  fa7_ 
imnlcments  and  machinery  "  reported  i 
1920    was  neaily  tliree  times  as  much 
in  iniO,  five  times  as  much  a<  in  19f 
and  seven  times  as  much  as  in  1890.  T 
official  valuation  of  farm  implements  an 
machinery  in  1920  is  3.195,001)  000  dol 
as-ainst    1.265.000.000    dols.    in  191 
750,000.000  dols.  in  1900.  and  494.000.0 
dols  in  1890, 
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SOME  ASPECTS  OF 
AERONAUTICAL  RESEARCH. 

By  CoL(K\Ki.  A.  (jGiLVii;. 

UK  teiuth   "V^'ilhiu-  Wrij^lit   leLture  was 
■ad    before    the    Eoyal  Aeionautical 
jcietv  liv  Col.  0<>-ih-ie  ch  June  15. 
The  first  part  of  Col  Ogilvie's  paper  was 
evoted  to  a  hrief  aecount  of  the  lecturer's 
rst  meeting'  with  Wilbur  Wright  at  Le 
[ans  in  December,  1908,  and  the  lecturer 
len  proceeded  to  the  main  points  which 
1  wanted   to  bring'  out  in  his  paper, 
hese  were,   he  said,   that  the  Wright 
rothers  based  the  whole  of  their  know- 
!dge  on  solid  foundations,  and  that  if 
ley  had  not  done  so  it  would    not  haA'e 
3611  possible  for  them  to  have  oveieome  the 
ifficulties  which  they  encountered. 
By  way  of  illustrating  how  thorough 
lUst  have  been  the  brothers'   grasp  of 
indamental  principles,  the  lecturer  gave 
aiticulars     of    the    standard  Wright 
lachine  and  the  small  racing  machine 
reduced    to    compete    in    the  Goidon- 
■euuett  Cup  in  1910.    The  new  machine 
ipresented   a  radical   departure,  'being 
ery  much  smaller  and  having-  a  more 
owerful  engine.    W^hereas  the  wing  load- 
ig  of  the  standard  machine  was  2|lb. 
er  square  foot,  the  loading  of  the  racer 
id  been  increased  to  G  lb.  per  square  foot. 
Vixen  the  racer  was  first  flown  by  Oi  ville 
'  came  up  to  its  designed  performance 
tid  was  in  perfect  balance  and  control, 
'tid  the  lecturer  thought  it  doubtful  if 
;tiy  aeronautical  designer  of  the  present 
ay  could  make  so  immediate  a  success  of 
)  radical  a  departure. 
'  Ool.  Ogilvie  then  proceeded  to  give  a 
rrief  history  of  the  experimental  work  of 
"le  brothers  from  1900  and  onwards.  A 
umber  of  problems  had  to  be  solved  and 
i'lany  technical  ditficulties  had  to  be  over- 
jome.  and  the  first  machines  could  only 
ie  controlled  with  extreme  difficulty.  The 
i"901  .machine  insisted  on  either  climbing 
!:eeply  or  diving,   and  the  trouble  was 
i  ventually  traced  to  the  Ijig  camlier  of  the 
[lain  planes.    After  this  had  been  cured 
jy  substituting  flatter  wings,  some  good 
jlides  were  obtained.      But  there  were 
i'ther    problems     constantly  piesenting 
iiemselves.    particularlv    in  connection 
pitli  certain  inexplicable  happenings  in 
fae  lateral  control,  and  the  further  the 
[)V right  brothers  went,  the  moi-e,  thev  dis- 
i-overed,  there  seemed  to  remain  still  to  be 
»one.   It  is  therefore  small  wonder  that  at 
1'  mes  they  became  discouraged.  Fortu- 
!  ately,   however,    they   were   so  deeply 
i  iterested  that  they  could  not  make  up 
yieir  mind  to  drop  the  subject,  and  they 
[  ad  the  courage  to  commit  themselves  to  a 
rJngthy  programme  of  laboratory  research 
fn  the  characteristics  of  aerofoils.  This, 
I'lie  lecturer  said,  was  the  real  starting 
I  omt  of  their  ultimate  success.  The 

'fright  brothers  went,  the  moTe,  they  dis- 
/ind  channel  in  which  they  tested  a  great 

umlber  of  small  metal  aerofoils.  The 
■?cturer  stated  that,  to  the  best  of  his  re- 
|ollection,  the  models  were  about  6  in. 
I  pan  and  2  in.  cdior  d.  That  the  wind- 
[nannel  work  carried  out  was  satisfactory 
^nd  accurate  was  proved,  the  lecturer 
j.aid,  bv  the  fart  that  full-scale  design 
I 'aseid  on  the  work  was  in  accordance  with 
ixpectation.  He  said  he  had  been  given 
I  undreds  of  aerodynamical  figures  of  all 

I  mds  by  the  Wright  brothers,  and  had 


never  known  the  estimated  figures  to  be 
more  than  1  or  2  per  cent  out  from  the 
measured  result. 

Coming  to  the  lessons  to  be  learned 
from  the  work  of  the  Wright  brothers. 
Ool.  Ogilvie  pointed  out  that  the  first  of 
these  was  the  immense  impoi'tance  of 
fundamental  research  woik,  and  another 
important  one  was  the  value  of  the  closest 
c>o-operation  between  laboratory  and  field 
work.  The  lecturer  stated  that  he  did  not 
wish  to  exaggerate  the  impoi'tance  of  the 
work  of  the  Wright  brothers,  but  he  did 
desire  to  lay  the  strongest  emphasis  on 
the  lessons  to  be  learned  thereform,  viz., 
that  the  whole  basis  of  aeronautical  pro- 
gress rested  upon  general  research  in  the 
laboratory,  on  the  development  of  mathe- 
matical lines  of  altack,  and  on  full-scale 
research  work  in  the  field. 

The  lecturer  then  indicated  briefly  the 
position  of  aeronautical  research  work  in 
this  country  between  the  year  1909  and 
1914,  and  with  the  research  during  the 
war  period.  He  pointed  out  that  during 
the  war  great  progress  had  been  made  in 
the  art  of  flying  itself  and  in  methods  of 
construclion,  as  w^ell  as  in  the  actual 
power,  reliability  and  efliciency  of 
engines.  In  coming  to  a  consideration  of 
the  progress  in  aerodynamics,  however,  he 
thought  it  was  accurate  to  state  that  sub- 
stantially there  had  been  no  progress,  and 
he  pointed  out  that  practically  as  much 
weight  i>er  horse  nower  could  be  carried 
in  1914  as  in  1919." 

Research  in  the  Post-War  Period. 

Col.  Ogilvie  then  turned  his  attention  to 
iesearch  in  the  post-war  period.  He  said 
that  since  the  war  money  and  the 
national  effort,  as  distinct  from  the  indi- 
vidual effort,  put  into  research  have 
steadily  dwindled,  until  it  is  safe  to  say 
(hat  it  is  now  far  below  that  pre-war  stan- 
dard, when  we  had,  as  well  as  the  estab- 
lishment supported  by  State  fund,  a  large 
amount  of  work  being  done  by  private 
firms  and  individuals.  At  the  present  date 
the  tew,  extremely  few,  private  fiiiiis  who 
are  left  arci  so  haid  piessed  tO'  keep'  on  their 
feet  at  all  that  they  find  it  impossible  to 
(roiitinue  to  devote  their  resouices  to  any- 
thing outside  the  fulfilment  of  theii  defi- 
nite orders. 

One  of  the  most  unfortunate  results  of 
the  concentration  during  the  war  of  all 
aeronautical  matters  into  the  hands  of  the 
State  is  that  individual  effort  is  now 
almost  paralysed,  and  it  is  impossible  for 
any  one  man,  however  broad-minded  and 
far-sighted,  to  sympathise  with  all  the 
wide  as])eift,-,  of  aircraft  iesearch,  ]>articu- 
larly  when  continually  harassed  by  orders 
to  cut  down  his  expenditure  by  so  much 
per  cent,  as  if  he  were  a  commercial 
tiaveller  buying  fireirons.  To  all  persons 
interested  in  sound  aeronautical  develop- 
ment it  is  only  too  evident  that  the  im- 
portance of  fundamental  research  to  real 
Diogress  in  aircraft  design  is  not  grasped 
by  those  in  authority  in  this  country. 
Even  the  Avord  research  itself  is  very  im- 
perfectly understood.  The  initial  prob- 
lems are  solved  and  technical  development 
has  gone  far  during'  the  last  10  years, 
'but  if  the  flying  machine  is  to  be  of  leal 
'benefit  to  the  world  in  peace  and  to  be  a 
real  means  of  rapid  communication  and  of 
increase  of  friendliness  among-  peoples, 
then  big  advances  are  necessary.  Such 
advances   are    only   to   be   obtained  bj' 


laborious  and  systematic  lesearohes  into 
tlie  problfcius  Ave  can  see  dimly,  as  well  as 
those  we  can  see  more  clearly  immediately 
in  front  of  us. 

The  immediate  problems  are  those 
directed  towards  the  improvement  of  the 
present  type  of  aeroplane  so  as  to  increase 
its  safety  of  operation.  The  main  obvious 
defects  are,  that  its  minimum  flying  speed 
is  too  great  and  that  the  stability  and  con- 
trollability round  about  this  speed  are 
insufficient.  It  is  foolish  to  put  the  responsi- 
bility for  accidentis  ou  the  engine  and 
to  say  that  all  that  is  necessary  is  so  to 
improve  the  reliability  of  engine  and  in- 
stallation that  breakdowns  cannot  occur. 
Certainly  the  majority  of  interruptions 
■are  tiaceable  tO'  some  breakdown  in  the 
powei'  plant  in  which  greater  experience 
and  care  will  undoubtedly  make  big  im- 
provements ;  but  it  can  never  be  the  case 
that  mechanical  breakdowns  are  absolutely 
impossible,  and  it  is  essential  that  emer- 
gency landings  can  be  acconii>]ished  with- 
out danger  to  the  passeng'ers  or  without 
even  anxiety  to  the  pilot. 

To  the  immediate  future  of  civil  areo- 
nautics  the  importance  of  safety  is  para- 
mount and  supreme  over  all  other 
considerations,  and  the  efforts  which  ai'e 
now  being  made  in  the  laboratory  and  on 
full  scale  to  improve  stability  and  con- 
trollability round  about  stalling  speed  are 
all  to  the  good.  The  other  main  problem, 
iiamelA',  tliat  ui  flecreasing  the  dangers  at 
an  adequate  manner  until  funds  are  avail- 
the  landing  itself,  cannot  be  attacked  in 
able.  This  problem  has  two  branches — 
one  a  decrease  in  the  minimum  flying 
speed  while  keeping  the  top  speed  about 
the  same,  and  the  other  an  increase  in  the 
streiigth  and  efficiency  of  the  landing 
mechani'-m  itself. 

Further  oft*  we  can  see  the  big  advances 
which  will  be  possible  when  we  have  a  real 
understanding  of  the  action  of  an  aerofoil 
in  the  air,  and  how  and  why  the  air 
flows  round  it  and  gives  it  lift  and  drag. 
A  brilliant  experiment  may  show,  and, 
indeed,  has  shown,  that  we  are  on  the  cut- 
S'kirts  of  knowledge,  but  before  we  can 
attain  the  citadel  we  must  give  encourage- 
ment and  adequate  support  to  the  men 
who  are  devoting  themselves  to  fundamen- 
tal research  of  this  character. 

It  is  conceivable  that  lines  of  advance 
may  then  reveal  themselves  which  Avould 
make  it  worth  Avhile  to  attempt  even  the 
design  of  a  helicopter,  but  let  us  recognise 
that  the  present  time  is  one  requiring 
research  work  into  the  fundamental  i)iob- 
lems  which  must  'be  solved  before  the 
world  at  large  can  reap  the  benefits  of  the 
wonderful  ardiievcment  of  Wilbur  AYright 
and  his  brother. 


Magnetic  Determination  of  Iron  as  an  Impurity 
IN  Brass. — Tlie  presence  of  iron  in  brass  is  some- 
times objectionable,  as  it  exerts  a  bad  influence  on 
the  mechanical  properties,  or  interferes  with  cutting. 
For  this  reason,  a  rapid,  non-destructive  method 
for  its  determination  would  be  of  value.  In  order 
to  investigate  the  possibilities  of  a  magnetic  test 
in  this  connection,  the  United  States  Bureau  of 
Standards  has  made  a  study  of  the  magnetic  pro- 
perties of  a  series  of  samples  of  cast  brass,  con- 
taining varying  amounts  of  iron  up  to  1  per  cent. 
It  was  found  that  the  physical  condition  of  the 
material  as  affected  by  lieat  trejitnient  exerted  a 
great  influence  on  its  magnetic  properties,  and  that 
;i,  quantitative  determination,  at  least  for  the  type 
of  material  investigated,  is  not  feasible.  There  is 
no  direct  relationship  between  the  magnetic  pro- 
perties and  the  carbon  content. 
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SHIPPING  NEWS. 


U.S.  Shipping. 

The  Subsidy  Bill  is  being'  assailed  from 
mauy  quarters,  despite  the  assertion  made 
by  the  marine  interests  that  Anieiiea 
now  i)ays-]3ritish  shi])Oflnier's  .115,()00;000 
dols,  -i  Y(-ar  In  ocean  frei^'hts,  and  that  tliis 
amount  will  be  retained  to  America  if  the 
Government  will  only  pay  a  considerable 
number  of  millions  out  of  ithe  public 
Treasury  to  enable  the  American  ships  to 
ott'er  service  at  competitive  rates.  The 
shipbuilders  aver  that  as  soon  as  the  Sub- 
sidy Bill  is  passed  all  their  yards  will  see 
an  immediate  effect  in  new  business.  It 
IS  being  claimed  that  the  farming 
interests,  w^ho,  over  more  than  a  quarter 
of  a  century  have  been  bitterly  against 
"subsidy"  in  any  form,  are  now  as 
strongly  in  favour  as  they  were  formerly 
against. 

The  American  Federation  of  Labour  at 
the  labour  convention  recently  attacked 
the  Bill  as  looting  the  public. 

The  convention  condemned  the  Bill  as 
"  a  cunningly  devised  scheme  to  enrich 
certain  classes  of  so-called  American  ship- 
owners at  the  expense  of  the  truly 
American  taxpayer."  The  plan  was 
attacked  from  another  angle  by  Congress- 
man Davis,  who  said  that  President 
Harding  was  the  only  President  who  had 
ever  declared  in  favour  of  ship  subsidy 
legislation,  adding  that  the  Bill  as  it  now 
stands  would,  if  passed,  cost  the  tax- 
payer 70,000,000  dols.  a  year.  He  also 
desciibed  it  as  "simply  a  hodge-iiodge 
of  every  conceivable  method  by  wdiich  it 
was  thought  the  slupping  interests  could  be 
favoured." 

The  outstanding  changes  in  the  Bill  as 
introduced  into  the  House  this  week 
are  :  — 

1.  The  immigiatioii  section  requiring  50 
per  cent  of  all  immigrants  to  book 
passage  on  American  ships  has  been 
lewritten  and  authority  given  to  the 
President  to  negotiate  amendments  to 
treaties. 

2.  Fifty  per  cent  of  the  unlicensed 
personnel  manning  American  ships  must 
be  American  citizens. 

3.  Power  vessels  under  1,500  tons  and 
sailing  ships  under  1,000  tons  are  not 
required  to  pay  the  doubled  tonnage  taxes. 

4.  Special  compensation  for  ships  starts 
yt  12  knots  instead  of  13. 

5.  The  Shipping  Board,  five  Com- 
missioners concurring,  has  the  right  to 
increase  or  decrease  the  basic  rate  of 
siibsidy. 

6.  Section  28  of  the  Merchant  Marine 
Act  is  amended  to  make  possible  the 
immediate  enforcement. 

From  unofficial  sources  it  was  reported 
that  the  industrial  ships  Avill  be  paid  a 
fiat  subsidy,  and  shippers  consigning 
freight  to  these  ships  will  not  receive  the 
5  per  cent  income  tax  deduction.  It  is 
said  that  the  feature  requiring  the 
industrial  ships  to  offer  one-third  of  tlieir 
si)ace  as  cf)mmon  carriers  has  been 
eliminated. 

The  director  of  the  Bureau  of  Research 
of  the  Shipping  Board  says  that  if  the  Bill 
goes  through  "  it  ■will  not  only  ii'iovidp 
new  ships  of  economic  type,  but  ])ermit 
American  owners  to  buy  out  the  active 
Shipping  Board  tonnage." 


THE  LAW  COURTS. 


Wages  and  Disbursement  Claim. 

In  the  Admiralty  Court,  Mr.  Justice 
Hill  recently  entered  judgment  in  default 
of  the  owner's  appearance,  for  appraise- 
ment and  sale  of  the  steamship  Glossalt, 
on  behalf  of  the  master  and  second  officer 
on  a  wageis  and  disbursement  claim  of 
£326. 

Judgment  was  entered  for  the  claimants 
and  for  the  sale,  w-ith  costs,  and  a 
refereinoe  reserving  all  priorities,  the  sale 
to  be  by  auction  or  private  treaty  as  the 
Marshal  might  be  advised. 

Ship  Sale  Dispute. 

An  action  has  been  brought  against  the 
Manx  Isles  Steamship  Co.,  Liverpool,  by 
Howard,  Houlder  &  Partners  Ltd.,  to 
recover  commission  for  the  sale  of  a 
steamer,  Manx  Isles,  to  the  firm  of  British 
Molasses  Co. 

For  the  plaintiffs  it  was  stated  that  they 
effected  a  charter  of  the  steamer  for  the 
defendants  in  June,  1913,  for  a  period  of 
about  seven  years,  and  under  the  plaintiffs' 
agreement  with  the  defendants  they  were 
paid  5  per  cent  commission  on  hire  paid 
under  the  charter.  When  the  charter 
period  was  drawing  to  an  end  the 
plaintiffs,  with  the  approval  and  consent 
of  the  defendants,  became  interested  in 
seeking  a  purchaser  for  the  ship,  the 
defendants'  idea  of  price  being  about 
£120,000. 

At  this  period  the  shij^ping  boom  was  m 
progress,  and  the  plaintiffs  worked  upon 
the  basis  of  £120,000.  They  found  a 
company  called  the  British  Molasses  Co., 
who  were  w'illing  to  give  about  £80,000. 
Tlie  negotiations  went  on,  and  then 
there  was  a  slight  change  in  the  scene, 
and  the  plaintiffs  embarked  upon  negotia- 
tions with  a  view  to  securing  a  con- 
tinuance of  the  charterparty.  The 
Molasses  Co.  eventually  chartered  the 
vessel  from  December,  1919,  for  five 
years,  and  it  was  agreed  that  a  clause 
should  be  inserted  in  the  charterparty 
giving  them  an  option  to  purchase,  the 
figure  mentioned  being  £125,000. 

The  plaintiffs  then  secured  a  com- 
mission note  as  to  5  per  cent  on  hire  paid 
and  3^  per  cent  if  the  proposed  buyers 
exercised  this  option  to  purchase  for 
£125,000.  The  charter  ran  for  about 
eight  months,  and  the  plaintiffs  were  paid 
their  commission  on  the  hire  money.  In 
that  period  values  fell  heavilv,  and  in 
July,  1921,  the  Molasses  Co.  bought  th<> 
ship  for  £65,000.  The  plaintifls  realised 
that  under  these  circumstances  they  could 
not  claim  for  loss  of  commission  due  to 
the  interruption  of  the  charterparty,  but 
they  did  claim  to  be  entitled  to  com- 
mission on  the  sale  price.  The  point 
taken  against  the  plaintiffs  was  that  the 
commission  was  not  pavable  as  the  note 
related  to  a  sale  for  £125,000,  which  sum 
was  not  paid,  the  sale  figure  being 
£65,000,  but  counsel's  contention  was 
that  his  clients  were  the  effective  cause 
of  the  sale,  and  the  rate  of  commission 
being  agreed  at  3i  per  cent  it  did  not 
matter  that  the  figure  realised  was  not 
£125,000. 

For  the  defendants,  Mr.  A.  Neilson, 
K.C.,  submitted  tliat  the  contractual 
relationship  was  clearly  expressed— if  the 


charterer  exercised  the  light  to  buy  i'o| 
£125,000,  the  brokers  were  to  have  3^  pe 
cent  on  that  sum.  It  iwas  a  specih 
bargain,  and  nothing  else  could  b 
implied. 

Judgment  was  reserved. 


INSURANCE. 


Export  Credit  Insurance. 

It  is  now  officially  known  that  th, 
Government  scheme  of  guaranteeiiij 
export  credits  comes  to  an  end  i: 
September  next. 

The  system  adopted  by  the  Board  ( 
Trade  has  received  a  severe  test.  It  he 
been  conducted  during  the  most  critic; 
period  of  financial  depression  ev< 
experienced.  The  result  of  the  operatioi" 
cannot  be  ascertained  for  some  time,  h\ 
it  is  understood  that  the  venture  hasi  bee 
a  commercial  success  and  justified  by  tl 
facilities  it  has  afforded  our  merchant 
It  has  assisted  the  reopening  of  factori< 
and  relieved  unemployment. 

In  Eastern  Europe  and  other  parts  ■ 
the  world  it  has  introduced  British  goo( 
and  opened  markets  which  were  large: 
the  monoply  of  other  nations. 

The'  subject  of  insuring  credits  has  bee 
exhaustively  examined  by  both  our  haul 
ing  and  insurance  magnates,  and  tl 
desirability  of  a  continuance  of  tl 
Govei'iiment  scheme  or  the  promotion 
a  substituted  scheme  is  urgently  advocatt 
by  our  manufacturers  and  merchants. 

The  facilities  offered  by  existing  cred 
companies  are  quite  inadequate,  in  tl 
opinion  of  our  insurance  contemporar 
Policy;  so  far  as  we  know  there 
only  one  company  which  specialises  in  tt 
line,  viz.,  the  Trade  Indemnity  Co.,  ai 
unless  some  serious  effort  is  made  at  on 
the  opportunity  for  developing  the  opei 
tions  of  insuring  trade  credits  m 
vanish. 

The    Americans   are   endeavouring  ' 
form  a  mutual  association  to  cover  thi ' 
operations  in  all  parts  of  the  world, 
they   recognise  that   credit  transactio 
must  coritinue  for  many  years  to  con 
The  British,  merchant  has  always  tak 
the  lead  in  promoting  trade,  and  it  won 
be  serious  negligence  on  the  part  of  o' 
financiers  to  permit  competition  of  tl  ^ 
description  to  interfere  with  the  devek 
ment  of  British  trade.  ' 

It  is  hoped  that  our  Government  v 
recognise  the  necessity  of  assisting  t  ■ 
development  of  a  scheme  to  cany  on  1 ' 
work  of  their  export,  credit  departmei 
and  encourage  every  effort  made  by  ( 
bankers  and  insurance  offices  to  fornuil; ' 
a   system   whereby   a   sound  comniercjl 
undertaking  can  take  the  place  of  or  co^ 
bine  with  existing  offices  witli  the  objtf 
of  not  only  continuing  the  Governnu^ 
scheme,    but    developing   the   .system  p 
cover  the  many  and  varied  requirenioii5 
of  our  exporters. 

We  understand  that  Mr.  Cuthhp 
lleatli,  of  Tjloyds,  has  the  matter  in  hat, 
and  tliat  one  of  our  leading  banks  and  j' 
important  insurance  company  have  agriji 
to  co-operate  in  the  formation  of  ^ 
syndicate.  | 
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INTERNAL-COMBUSTION  ENGINES. 

177,681.— E.  R.  Dicker,  46,  Northgate  Street, 
and  J.  J.  Scott,  11,  St.  John's  Street,  both  in 
Colchester.— March  2,  1921.— The  needle  valve  26 
controlling  the  inlet  of  aerated  fuel  through  a  duct 
30  is  provided  with  a  conical  sleeve  25  which 
coacts  with  conical  sleeves  on  p.  fi.xed  member  19 
to  provide  a  tortuous  path  for  the  rich  mixture, 
which  enters  the  mixing-chamber  1  in  an  annular 
stream  at  41.  The  fuel  is  supplied  to'  the  duct  30 
through  a  slot  33  and  tube  32,  and  is  aerated  by 
air  supplied  through  a  suction-actuated  ball  valve 
35.    A  similar  ball  valve  may  be  fitted  in  the  tube 


Fic.i.  n 


132,  or  a  single  valve  controlling  the  supply  of  fuel 
ind  air  may  be  provided.      The  main  air  supply 
jnters  through  a  rotary  sleeve  valve  3  provided 
I  with  a  taper  slot  8,  the  valve  3  and  needle  valve 
1 26  being  coiniected  through  rods  and  levers  6,  13 
■  md  16,  15,  14  to  the  throttle-valve  spindle  11  for 
■.imultaneous  operation.      One  or  more  additional 
!  lir  inlets  37,  some  of  which  may  be  closed  by  a 
'  iliding  clip  or  shutter,   may   be  provided   in  the 
Carburetter  body.     The  inlet  to  the  valve  3  may  bo 
1  losed  by  a  hand-operated    shutter    at  starting. 
1 3affles  42,  43  or  a  choke  tube  may  be  provided 
djacent  to  the  inlet  41  for  rich  mixture. 

5TEAM  SUPERHEATERS. 

;  ^  176,938.— G.  S.  Lynde,  14,  New  Burlington 
'Itreet,  London,  W.  Alexander,  167,  St.  Vincent 
Mitreet,  Glasgow,  J.  G.  Robinson,  Mere  Bank, 
j  "airfield,  Manchester,  and  Superheater  CorpOra- 
'•lON  Ltd.,  14,  New  Burlington  Street,  London. — 
j  anuary  8,  1921. — Relates  to  a  steam-superheater 


he. 6.    10  FlC.S.^a 


ader  of  the  type  comprising  a  unitary  member 
■ving  parallel  and  adjacent  wet  and  dry  steam 
■  ambers  separated  by  an  integral  wall,  such 
I  aders  being  especially  applicable  to  superheaters 
I  the  fire-and-smoke-tube  type,  including  those 
I  scribed  in  specification  162,886.  According  to 
'  a  invention  the  header  is    made    by  boring, 

1 


drilling,  etc.,  from  a  single  billet  of  wrought 
metal.  In  the  preferred  form  the  chambers  are 
drilled  or  bored  from  the  billet  at  opposite  end." 
to  form  ends  4,  8,  Fig.  5,  integral  with  the  sides. 
Fig.  6  shows  the  shape  to  which  the  billet  is 
machined  or  formed,  slots  28  being  provided  to 
take  the  nute  25  of  bolts  24  which  secure  the  flange 
blocks  21  and  hold  the  superheating  elements  to 
their  respective  ports  29,  30.  A  flange  10  integral 
with  or  screwed  to  the  billet  is  connected  to,  say, 
the  superheated  steam  pipe,  and  an  elbow  13  pro- 
vides the  connection  to  the  other  steam  pipe.  The 
steam  chambers,  as  shown  in  Fig.  10,  may  be 
drilled  from  the  same  end,  the  top  of  the  header 
being  widened,  as  shown,  and  formed  with  short 
borings  16,  2b,  either  parallel  or  inclined  to  the 
axis  of  the  billet,  communicating  with  the  steam 
chambers.  The  elements  may  be  fastened  to  the 
lieaders  as  described  in  Specifications  162,886  and 
121,328.  Another  type  of  fastening  is  shown  in 
Fig.  11,  in  which  square-headed  bolts  24a  placed 
in  horizontally-cut  slots  20a  hold  the  flange  blocks 
21  in  correct  position  to  the  header.  Modifications 
are  described  in  the  Provisional  Specification  in 
which  the  header  is  (a)  made  from  a  T-shaped 
forging,  (h)  built  up  of  shorter  forgings,  or  (c) 
made  of  triangular  or  rectangular  cross-section. 

l^«TERNAL-COMBUSTION  ENGINES. 

178,023. — HuMBER  Ltd.  and  J.  A.  Cole,  Humber 
Works.  Stoke,  Coventry.— May  26,  1921.— A  heat- 
conducting  block  E  is  clamped  by  the  expanding 
action  of  the  t>olt  F  between  flat  surfaces  B,  D  on 


the  induction  and  exhaust  pipes  respectively.  Tlie 
position  of  the  block  is  varied  as  indicated  by  the 
dotted  lines  to  control  tlie  amount  of  heat  con- 
ducted. The  block  may  be  controlled  from  the 
driver's  seat,  in  which  case  the  bolt  F  is  dispensed 
with,  and  spiral  springs  substituted,  to  keep  the 
two  faces  of  the  block  permanently  pressed  against 
the  faces  B,  D. 

STEAM  ENGINES. 

178,053.— C.  W.  A.  Taylor,  Sunville,  Corbridge- 
on-Tyne. — February  25,  1922. — In  a  valve  gear 
wherein  the  slide  valve  is  moved  initially, 
mechanically    and    finally    by    fluid-pressure,  the 


flc,  10 


9 


valve  3,  together  with  the  auxiliary  oistons  8, 
are  housed  in  a  longitudinal  bore  2  in  the  main 
piston  1,  and  the  valve  is  loosely  mounted  on  a  rod 
19  connecting  the  pistons  8,  9  and  engaging  the 
cylinder  ends  to  effect  the  initial  valve  movelments. 
One  of  the  auxiliary  steam  ports    9c,    8c  com- 


municating with  the  main  supply  10  is  then 
opened  and  also  the  auxiliary  exhaust  port  86,  or 
96  at  the  opposite  cylinder  end  in  communication 
with  the  main  exhaust  13.  The  valve  movement  is 
completed  and  the  direction  of  the  main  piston 
reversed. 

MOULDING  AND  CORE-MAKING  MACHINES. 

178,492.— P.  Pritch.\rd,  Eastcote,  St.  Agnes 
Road,  Moseley,  Birmingham. — December  15,  1920. — 
Plates  for  supporting  the  pattern  and  moulding-box, 
or  the  core  and  core-box,  are  mounted  on  arms  7, 


8  adjustable  on  a  vertical  rod  6,  l)y  turning  which 
the  plates  can  be  inverted  for  withdrawing.  The 
plates  are  moved  by  links  13  or  by  bevel  and  screw 
gear,  and  can  both  be  locked  by  a  single  handle  15. 
The  upper  plate  is  carried  on  a  hinged  arm,  and  so 
can  be  swung  aside  un  unlocking  the  handle  18. 

INTERNAL-COMBUSTION  ENGINES. 

178,480.— S.  Lees,  51,  Chesterton  Road,  Cam- 
bridge.— August  5,  1921. — A  number  of  heat  re- 
generatoi'  units  of  large  surface  and  small  heat 
capacity,  and  one  or  more  of  which  comprise  a 
plurality  of  regenerator  elements,  are  secured 
within  the  combustion  space  in  such  a  manner  as 
to  subdivide  it  into  a  number  of  compartments, 
and  permit  of  substantially  simultaneous  access  of 
the  ignited  mixture  to  e«ich  of  the  regenerator 
units.  The  units  may  be  of  thin  sheet  metal  or 
gauze,  and  some,  such  as  a,  c,  e,  are  secured  to  the 


cylinder  head  6,  whilst  others,  such  as  /,  are 
secured  to  the  piston  liead  d,  the  combustion  space 
being  thereby  divided  into  sub-spaces  (/.  Units 
consiting  each  of  a  single  element  are  also  shown. 
The  regenerator  has,  preferably,  a  total  exposed 
surface  many  times  the  surface  area  of  the  com- 
bustion space. 
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PETER  BROTHERHOOD  LTD,  PETERBOROUGH 
Water  Cooling  Towers  of  all  Types. 

TimnpgPATURES  CUARAMTEED  UWPER  A^aY  } 
 ""variation  of  ATIVIOSPHERIC  CONDITIOWi. 

SOME  RECENT  ORDERS 
StaSy bridge  Joint  Boa^d  300,000  gals,  p&r  /i 


ingham's  TIt&rsihiSI  Golls&ries. 
West  Bromwiclt  Corporation. 
Asitton-tinder-Lyne  Corporation. 
St.  Anne's  Corporation. 


Address  eUl  Communiea'ions  to .— 

PETER  BROTHERHOOD  Ltd.,  Mansfield  Chambers.  St.  Ann's  Sq.  IVIANCHESTtt. 


A  Boon  to  Shareholders. 


Highest  and  Lowest  Mill  Sha^e  Prices  for  1921,  in  handy 
hook  form,  with  information  re  Capital,  Spmdleage,  etc. 

A.  WARWICK.  15.  MAWDSLEY  STREET.  BOLTON. 

Free  on  Application.  TELEPHONE  :  T05  &  724. 

Business  in  Textiles,  Railways,  etc. 

In  touch  with  London  and  Provincial  Exchanges.  


ELECTRICAL  CONDUITS  Lt> 

Birch  Street.  WALSALL. 

conduitsTfittings,  I 

ACCESSORIES,  SWITCHGEAR, 
CABLE,  TOOLS. 
Also  at  London,  Glasgow,  Bristol,  Wolverlianip 


iEVER    SCORES  RODS. 

FRICTION    REDUCED    TO  MINIMUM. 

SUPPLIED  ON  TRIAL.  GUARANTEED. 

THOUSANDS  OF  SETS    IN  USE. 

TO  ENSURE 

EFFICIENCY,  ECONOMY, 

AND 

FREEDOM 

FROM 

PACKING  TROUBLES 

SPECIFY 


SNOWDONS"  METALLIC  PACKING 


Steam. 


ON   NEW.    AND  FIT 

    -  TO  EXISTING  PLANT 

THE  PERFECT  PACKIN8  FOR  EVERY  PURPOSE. 

Write  tO'daii  for  full  parttevlars  anit  details  of  trial  offer. 

Snowdon,  Sons  &  Co.  Ltd.,  in  order  to  provide  increased 
facilities  and  meet  the  growing  demand  for  this  PacKing, 
have,  by  arrangement,  transferred  the  Department  to  :— 
P.  B.  SNOWDON,  71,  Manchester  Road,  Cubitt  Town, 
LONDON.  E.14.  


,STES 


1-..       f    EXTINGUISH  A  FIRE  IN  ITS  INITIAL 

r  ire  I  and  avoid  heavy  loss. 
Siebe  Gorman  Smoke  Helmets 

make  operations  possible  at  the  source  of  the 

despite  heavy  smoke. 

mtriciOSic:    WEBB  &  HATCH,  Barton  House, 
66,  Beansgate,  MANCHESTLK. 


re 


HALUS 

(L.H.C.BRAND) 

COMCEnTP/ME.0  - 

Oll%T[RPAlMTS 


MILL  MANAGERS— Reduce  your  Paintins  («U 
by  using   odd    labour  and  purchasing 
materials  direct  from  the  factory. 

Red  Oxide  for  Mill  Repair: 
Brunswick  Green,  Light 
Stone,  &  Genuine  White  Lea< 

Sanitary  Distemper  oad  Water  Paint* 
for  Mills,  unices,  or  Homea. 

Send  for  Free  Shade  Card,  Lists,  &c.- 

L.  HALL  *  CO.,  DARWE" 


FEED-WATER   PURIFIER   AND  HEATER 

Prevents  Scale 

The  United  States  Metallic  Packing  Co.,  Ltd., 

SOHO  WORKS.  ALLERTON  ROAD.  BRADFORD. 


TelcDhrne* :  4705.  4706 


Telegrnns:  "METALLIC  BRADFORD." 


The  Dearth  of  Work, 


["e  are  not  of  those  who  believe  that  a  f>'reat  majority  of  the  workers  of  io-day 
j<)iild  rather  exist  on  the  dole  than  do  a  decent  day's  work.  Our  knowledge  of  the 
fgiueering  operative  is  that  he  is  essentially  keen  on  his  job.  Not  sufficiently  so  in 
;'e  past  perhaps  to  thi'ow  overboard  the  old  methods  of  carrying'  the  easy-g-oing 
i  ember  of  the  team,  but  steady  enough  and  moder  ately  conscientious.  There  is 
;e  possibility  that  in  the  future  we  may  find  the  worker  taking  Ihe  bit  between  liis 
;?tli,  and  doing  all  possible  to  inci-ease  production,  theiefore  reducing-  cost  of  the 
1  lished  goods,  and  iircreasing-  his  weekly  earnings.  At  pi  esent  to  get  all  employed 
l^the  main  problem. 

r    It  is  too  early  yet  to  pass_  any  opinion  in  regard  to  the  trend  of  trade.  After 
pch  a  prolonged  stoppage  it  is  to  be  expected,  that  a  certain  amount  of  work  has  to 
^  put  .hrough  straightaway.    This  may  give  a  false  imprcssidu ,  but  ihe  feeling-  is 
[aoad  and  is  backed  by  certain  definite  indications  that  tratlc  is  on  the  mend. 
•     Tbpre  is  another  thing-  that  stands  in  the  way  of  complete  employment,  or  rather 

coux     for  a  certain  proportion  always  being' short  of  a  job.    Prior  to  the  war  the 
ji  iiual  emigration  from  this  country  totalled  al)out  300,000.  During  the  four  years 
i  war  this  enrigration  ceased,  and  since  war  errded  comparatively  few  in  numbers 
Five  left  our  shores.    Now  this  means  that  over  a  million  nrore  people  are  present 
the  country  requiring-  jobs,  and  even  when  one  takes  into  account  the  casualties 

uiug-  the  war,  there  is  still  a  surplus  over  ironnal  times. 

j  During  the  coming  winter  we  believe  that  matters  will  improve,  but  we  note 
[•at  the  Unemployment  (irants  Committee  are  taking  time  by  the  forelock  in 
^[vising  the  Goverrrnrent  to  make  sirch  preparations  as  to  fiirances  of  the  country  as 
^ay  admit  for  action,  especially  during  the  autumn  and  winter,  iir  regard  to  road- 
baking.  This  is  well,  but  one  does  not  like  to  see  a  skilled  engineer  out  road- 
baking,  and  it  will  be  infinitely  better  if  we  can  employ  all  oirr  skilled  men!  at  jobs 
i  manding  their  skill,  and  eventually  resirme  our  high  position  as  a  manirfactur- 
Ig  and  exporting  coruitry. 
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:delegates  or  leaders? 


jithe  average  tiade  union  official  a  leader 
Ithe  true  meaning  of  the  word':'  In  the 
^!at  majority  of  cases  he  is  not.  He  is 
,1'ariably  a  delegate  who  must  report  to 
[1  iroustitiients  all  tha,t  occurs  during  im- 
' '-taut  negotiations,  and  he  is  frequeirtly 
'veuted  from  taking  advantage  of 
i|'ourable  circumstances  ibecause  he  cau- 
!t  pledge  those  whom  he  represents. 
I'.ere  are  times  wheir  he  is  placed  in  an 
j  possible  position  ;  recognising  the  weak- 
[^^  oif  the  men's  case  he  has  to  use  all  his 
ulet'tical  skill  to  seeiure  success,  and  in 
^session  of  information  which  warns 
u  that  defeat,  after  a  long  and  disas- 
■us  struggle,  is  inevitable,  he  has  to  pre- 
.it  the  ultimatum.  That  is  one  side, 
t*  if  the  so-called  leaders  have  just  cause 
J'  •■omplaint  against  the  rank  and  file, 
jj!  coinmuiiijy — including  that  seciioii  of 

\ 


it  most  affected — are  justified  in  complain- 
ing that  trade  union  officials  do  not  always 
rise  to  their  responsibilities ;  they  f  re- 
(luently  fail  to  give  that  advice  Vhich 
would  mean  peace,  until  it  is  too  late. 
The  greatest  credit  is  due  to  the  officials 
of  the  Building  Unions  who  recently 
accepted  a  redirction  of  2d.  per  hour  after 
its  rejection  by  a  ballot  vote.  It  r^ay  not 
have  been  democratic,  but  itAvas  common- 
sense.  If  we  carefully  review  our  recent 
industrial  history,  it  is  made  cleai-  that 
nearly  every  dispute  that  lias  taken  place 
since  the  armistice  would  have  been 
avoided  if  there  had  been  true  leadership. 
It  is  tiagical  to'  refleict  that,  since  tlie 
armistice,  approximately  170,000,000 
days'  work  have  been  lost  through  indus- 
trial disputes  to  those  concerned  in  them. 

Mr.  Clynes  is  fighting  courageously  for 
greater  power  for  officials.  Commenting 
on  the  iaie  lock-out  recently,  he  said  : 
"  The  varied  degrees  of  authority  on  the 
part  of  ihu'se  who  iiad  to  act  for  the  men 


and  the  rejection  by  a  ballot  vote  months 
before  the  lock-out  began  of  terms  which, 
the  men's  leaders  had  recommended,  pre- 
vented the  leaders  negotiating  a  bargain." 
We  do  not  wish  to  rake  irp  that 
unfortunate  dispute  again,  but  to  many 
people  it  did  not  appear,  even  allowing  for 
tlieir  restricted  powers,  that  the  men's 
leaders  showed  great  courage  and 
judgment.  The  leaders  could  accei)t 
responsibility  in  crises  much  oftenev  than 
they  do.  The  damage  done  to  an  industry 
by  a  long  dispute  is  iiieparable. 
Employers  have  to  face  hard  facts  as  well 
as  the  men;  there  is  no  widow's  cruse 
from  which  wages  are  paid.  Orders  are 
only  secured  by  keeping-  production  costs 
at  a  reasonable  level.  Trade  union 
officials  can  generally  appraise  thci 
employers'  difficulties  and  know  what 
tliey  can  afford  to  concede;  therefore  they 
should  be  unliampered  in  negotiating. 
If  they  are  worthy  of  trust,  they  will  not 
betray  it. 
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COMMERCIAL  ENGINEERING. 


Measuring  the  credit  capacity  ul  aii 
enterprise  involves  difficult  and  intiicate 
l>oint!>.  It  is  not  merely  tke  spirit  and 
character  of  its  principles  that  is  to'  be 
considered,  but  the  cpiestion  is  always  pre- 
sent, "  D'oes  the  enterprise,  despite  its 
others  factors  for  success,  lack  something 
which  entitles  it  to  live?"  The  deter- 
mination of  this  point — that  is,  ihe  right 
of  a  business  enterprise  to  live — may  be 
termed  "  commercial  engineering,"  says 
J.  H.  T'reg'oe.  It  brings  a  new  idea  into 
the  credit  field,  but  the  manager  of  a 
credit  department  with  wide  interests 
must  know  something  about  commercial 
engineering"  if  he  is  to  avoid  losses  and 
help  build  up  sound  customers. 

Take  in  illustration  the  number  of  coji- 
eerns  -which  started  up  overnight  in  the 
immediate  post-war  years  with  an  over- 
head which  nor]nal  times  could  not  sus- 
tain. A  credit  manager  with  the  proper 
commercial  engineering  skill  wouhi  not 
have  been  contented  to  measure  the  pre- 
sent but  would  have  measured  this  enter- 
prise by  its  abilities  to  stand  the  condi- 
tions of  the  future,  when  inordinate  or 
unusual  profits  would  be  transformed  into 
normal  or  subnormal  profits. 

Credit  men  do  not  always  measure  an 
enterprise  as  they  should  in  tlie  terms  of 
its  right  to  live,  yet  this  is  a  most  appro- 
priate question  in  measuring  the  future 
of  a  credit  risk.  Narrowness  of  the 
credit  vision  gives  way  under  the  pressure 
for  broader  vision  wherein  the  skill  is 
measured  not  alone  in  terms  of  the  present 
but  in  terms  of  the  future.  The  features 
entei'ing  into  the  success  of  a  business 
enterjirise  aae  multifarioais,  and  yet  there 
should  be  means  of  getting  information 
on  all  of  them  for  those  who  pretend  to 
measure  the  credit  capacity  of  an  indivi- 
dual or  a  combination  of  individuals  em- 
barked on  a  business  enterprise. 

Time  given  to  careful  reflection  is  one 
of  the  best  assurances  of  progress  in 
(iredit  work.  Unless  we  think  and  study, 
each  day's  duties  dry  up  our  resources 
and  we  become  stale.  Some  knowledge  of 
commercial  engineering  should  be  in- 
cluded in  the  skill  of  credit  departments, 
not  alone  for  their  safety  but  to  keep 
enterprises  out  of  projects  in  which  they 
may  not  hope  to  succeed,  and  to  heli> 
bring  men  into  congenial  enterprises. 


A  GAS  TURBINE. 

Has  a  new  and  practically  useful  prime 
mover  been  discovered  ?  There  are 
several  reasons  why  rotaiy  motion  is 
superior  to  reciprocating  motion,  \mt  the 
history  of  the  gas  turbine  has  been  so 
unfortunate  that  one  hesitates  to  accept 
without  great  consideration  !the  claims 
that  are  being  put  forward  for  a  new 
j'otary  internal-conibustioir  engine. 
J'iXperienced  motor  engineers  have 
examined  the  new  engine,  however,  and 
been  favourably  imiiressed,  and  Mr.  J. 
Hamilton  Gibson  has  expressed  the 
(>]iinion  tlip.t  heie  at  last  "we  have  an 
oxli'emely  likely  proi)osition  that  is  well 
worth  trying  out."    li  is  ])robable  that  a 


gjeat  deal  fuither  ("xperimental  work  will 
have  to  be  carrieel  out  before  the  exact 
proportions  of  this  new  rotary  engine  are 
airived  at. 

The  inventor's  name  has  not  yet  been 
disclosed.  The  Journal  of  Cvinmcrce 
has  given  greatest  publicity  to  the  new 
engine,  to  whic-h  joaimal  we  ar'e  indebted 
for  the  particulars  given  in  this  article. 

Everyone  is  iue)re  or  less  familiar  with, 
the  gear  pump — a  pair  of  equal  toothed 
wheels  working  in  a  ch)sed  rectangulai' 
casing  with  semi-circular  ends.  The  only 
spaces  in  the  casing  are  the  gaps  between 
the  teeth  (except  where  they  gear 
together)  and  the  two  approxinmtely 
triangular  chambers  formed  by  the  casing 
and  the  wheel  peripheries.  If  i)ressure, 
iluid  or  gas  be  introduced  into  one  of 
these  triangular  spaces,  and  there  is  an 
(uifice  opening  out  of  the  opposite  space, 
the  wheels  will  I'cvolve,  the  pressure 
foicing  the  teeth  outwards  or  away  from 
each  other;  and  the  operating  fluid,  being 
carried  round  the  semi-circular  ends  of 
the  casing  in  the  tooth  s])aces  will  be  dis- 
cluirged  or  exhausted  at  the  ouUt^t  orifice. 
If  one  of  the  wheel  spindles  is  extended 
Ihrough  the  casing,  a  pulley,  or  a  circular 
saw,  or  a  propeller  can  be  attached  thereto 
and  the  combination  will  do  useful 
external  work.  The  other  wheel  has 
nothing  to  do  but  to  mesh  with  the  driver 
and  help  it  round,  thus  contributing  halt 
the  power  ;\nd  incidentally  sealing  the 
pressiire  space  at  the  pitch  i)oint.  Thus 
we  have  two  wheels  which  the  inventor 
tiuthiuUy  describes  as  eiccentiic-con- 
centrics,  although  this  sounds  a  contra- 
diction of  terms. 

The  net  area  of  the  "  pistons  "  avail- 
ah'le  for  doing  work  is  thus  thei  projection 
of  the  teeth  beyond  the  iiitch  circle  multi- 
plied by  the  breadth  of  the  teeth  or  the 
distance  between  the  flat  sides  of  the 
casing.  Such  wheels  when  working  with 
fluid  (water  or  oil)  have  a  limited  number 
of  teeth,  generally  eight 

First  of  all  there  are  many  more  teeth 
in  each  wheel,  at  least  24  instead  of  eight, 
because  we  want  all  the  compression  wr 
can  get  in  dealing  with  combustible 
mixtures.  Next,  we  notice  that  the 
afore-mentioiied  triangular  spaces  are 
closed:  there  are  no  orifices.  But  the 
semi-circular  ends  of  the  casing  are  now 
oiiened  out,  exposing  the  whole  teeth. 
The  casing  is  water-jacketed,  and  the  geai 
wheels  are  hollow  with  hollow  shafts  to 
permit  of  the  free  circulation  of  cooling 
water.  A  very  important  modification 
are  small  passages  cut  in  the  innei' 
surfaces  of  the  casing  connecting  the 
pitch  point  with  one  of  the  triangular 
spaces  which  is  the  firing  chamber. 

Suppose  we  are  starting  up  as  in  a 
motor  car,  and  let  us  follow  the  opera- 
tioais.  The  teeth  on  the  ujjper  half  of  the 
wheels  carry  in  air,  and  the  oil  fuel  may 
be  admitted  at  the  same  place,  or,  if  pie- 
ferred,  iiearer  the  top  centre  of  each  wheel. 
The  oil,  which  may  be  preheated,  is 
atomised  and  mixed  with  the  air  in  the 
uj)I)er  triangular  space,  which  may  be 
termed  the  carburetter,  and  in  wliich  there 
will  b(>  a  plenum  considerably  above 
atmosi)heric  pressure.  The  wheel  teetli 
on  con)ing  into  contact  bite  off  mouthfuls 
of  th(>  combust  ilde  mixture,  and  compress 
it  to  one-fifth  or  one-sixth  of  its  volume  at 


the  pitch  point.  At  nuiximuin  preside 
tho  mixture  passes  down  into  the  tiij^ 


e- 


chamber  by  the  snuiU  bye-])asses  af 
mentioned.  The  combustion  of 
mixture  in  the  firing  chamber  prodiies 
a  pressure  therein,  the  pressure,  of 
course,  depending  on  the  grade  of  oil,  he 
proportions  of  the  mixture,  the  nundieiof 
revolutions,  etc.  This  pressure,  ai  ag 
on  the  elf'ective  area,  of  the  teeth, 
the  projected  surface  outside  the  ptoh 
circle,  drives  the  lower  halves  of  ^i' 
wheels  outwards. 

The    outgoing    teeth    at   the  bi^ii 
centres  of  each  wheel  trap  and  carry  a 
in   their    tooth  spaces    portions  of 
steady  pressure,  and  discharge  it  to 
atmosphere. 

In  this  design  provision  is  made 
utilising  the  high  pressure  of  the  exii 
gases.  Once  they  have  passed  out  of 
firing  chamber  and  are  locked  up  beiveii 
the  outgoing  teeth  they  nan  no  ] 
exert  any  driving  or  retarding  eft'e 
the  primary  engine.  Between  the  lija^ 
chamber  and  the  exhaust,  thei-efore,  lie 
gases  may  be  drawn  off  and  led  ti 
pressure  chamber  of  a  secondary  or 
pressure  engine  mounted  on  the 
shafts.  The  economy  of  the  combiiiabii 
is  thereby  coriespondingly  increased, 
the  long-sought  "  compounding  "  [tli 
internal-combustion  engines  seems  (.|be 
within  sight. 
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HYDRO^ELECTRIC  SCHEMA 
IN  TASMANIA.  | 

AccohijING  to  the  Aiyiis  an  inipci|int 
statement  was  made  by  the  chief  en<iii}er 
and  general  manager  of  the  State  Iljlro- 
Electric  Department.  In  making  jujit 
the  results  of  the  water  power  survejof 
the  State,  conducted  in  recent  years  te 
announced  that  the  present  Great  .  ijke 
scheme,  which,  on  completion,  pll 
r.enerate  60,000  h.n.  at  Waddair;^. 
could  be  developed  bv  the  additin  <if 
13,000  h.p.  from  the  River  Shanjli. 
generated  at  a  point  between  the  riir's 
escape  from  the  lake  and  its  diversion  ito 
the  canal  leading  to  the  Waddaniana  ije 
line.  In  addition,  the  water  wich 
develops  the  power  at  Waddamana  liild 
be  used  again  to  generate  an  additlial 
50,000  h.p.,  after  rushing  from  the  pfer 
house  and  rejoining  the  Ouse  river 

Further  practicable  schemes  deri^ 
from  the  central  lakes  area  aie  tho: 
Arthur's  Lakes  (10,000  h.p.),  Chu.l 
Lakes  (25,000).  the  Upper  Der 
(80,00'0),  the  Florentine  river  (70, 
;ind  the  Ousdale  scheme  (8,(t00  h.p.'. 
the  West  Coast,  the  Lake 
scheme  is  estimated  to  yield  25,00') 
and  the  King  river  scheme  65,000.  f:kh« 
South  20,000  h.p,  could  be  derived  ^Bu 
the  Huon  river.  Thus,  apait  from  iKiJDO 
h.p.  provided  for  by  the  existing  A\';|la- 
mana  power  scheme,  an  estinmted  'tal 
of  more  than  -'560, 000  latent  lioise  i  ^er 
is  readilv  available  for  development. 

In  annoucing  the  results  of  the  .-'i  f.v. 
Mr.  Butters  stated,  according  to  l?e.er, 
that  aj)art  from  su<di  Waddamana  i  ffer 
consumers  as  the  Fleet  rolytic  Zinc  Co.jtlic 
Carbide  Co.,  and  Messrs.  Cadbuiw. 
;iiul  I'ascall,  he  had  had  en(mirif> 
20,000  h.p.  of  electrical  energv. 
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FINISH  AND  ACCURACY  OF 
MACHINE  PARTS. 

By  Delta. 

engineering'  works,  as  in  most  depart- 
;uts  of  human  exertion,  mucli  important 
formation  is  necessarily  kept  only  in  the 
lids  of  individuals.  Arising  out  of  the 
ficulty  which  engineei'S  above  everyone 
,(1  in  puttino'  information  into  a  definite 
m  for  purposes  of  record  is  the  general 
gueness  whi(di  exists  in  numy  shops  on 
itters  which,  for  ecohomical  manufac- 
^•e,  should  be  quite  definitely  stated  in  a 
I'm  readily  understood  by  all  concerned. 

limits  of  accuracy  to  be  worked  to  and 
">  degree  of  finish  to  be  attained  are  two 
les  which  are,  in  many  shops,  left 
"gely  to  chance. 

In  every  dimension  some  tolerance  or 
ler  is  allowable ;  it  may  be  plus  or 
,iuis  I  in.  or  plus  or  minus  0  0005  in., 
•jt,  once  this  tolerance  has  been  met, 
"tlier  accuracy  is  unnecessary  and  there- 
!e  wasteful.  Similarly,  the  surfaces  of 
*ine  parts  or  dimensions  must  be  broug'ht 
[  a  good  finish,  or  even  hig'hly  polished, 
"ile  others  may  be  left  extremely  rough, 
.e  actual  finish  should,  of  course,  never 
i  better  than  is  essential  for  the  service 
j  the  part. 

Lt  is  often  the  case — and  the  tendency 
{ij'rowing- — that  the  machinist  is  without 
J  .slightest  knowledg'e  of  the  function  of 
'j)art,  and  sometimes,  too,  an  apprecia- 
I'q  of  its  function  is  outside  his  proper 
t'icre,  even  if  he  had  that  knowledge. 
l|-'ormation  as  to  the  accuracy  of  dimen- 
■jis  and  finish  of  a  part  must,  therefore, 
ifie  from  the  place  whence  all  informa- 
I'-i  relating'  to  the  product  should  come, 
l! .,  the  drawing'  office, 
l^owadays,  the  practice  of  putting"  the 
its  on  important  dimensions  of  a  part 
[uite  common,  but,  for  the  information 
die  machinist,  the  allowable  tolerances 
3!*all  dimensions  should  l)e  given  on  the 
li  wing's,  however  big-  these  tolerances 
II]  y'  be.  It  is  not  necessary,  and  is,  in 
Ej;,  undesirable,  to  place  unimportant 
l<Sj ranees  at  the  side  of  the  actual  dimen- 
ij'i  figaires,  but  a  note  should  be  given  on 
drawing-  to  the  effect  that:  "All 
Ij  ensions  without  limits  should  be  cor- 
f''  to  plus  or  minus  O'O^Oin.  (or  what- 
8-"  tolerance  is  suitable)."  Such  a 
Ujhod  places  the  matter  beyond  doubt. 
I  s  information,  althoug-h  perhaps  not 
^[ayR  expected  from  a  draug-htsman, 
4  dd  be  provided  by  the  drawing'  office, 
si^  e  they  are  the  people  in  possession  of 
d'  facts  relating'  to  the  demands  made 
J'j  lie  parts  in  service. 
I'lforiiiation  concerning  the  finish 
"I  ws  the  same  lines.  The  various 
W  ees  of  finish  to  be  attained  in  a  parti- 
sij  r  machine  shop  should  be  standardised 
K  the  drawing-  ofR(;e  of  that  shop — 
il|  ously,  in  this,  the  product  of  each 
Wj'ks  must  be  considered  on  its  merits, 
i ;  se  may  be  graded  thus  :  Hough 
'nihine,  sniootli  machine,  roug-h  gri'ind, 
"'ih  or  fine  grind,  polish.  Letters  indi- 
■^^1  Iff  these  several  finishes  (such  as 
fj,  f,  V,  for  those  given)  should  be 


parts  witlt  the  corresjioudiiig-  finishes  put 
in  a  prominent  position  in  the  sho]),  prefer- 
ably near  the  inspection  de])artment, 
which,  after  all,  should  control  this  matter. 
Each  surface  should  then  be  shown  on  its 
drawing  with  the  letter  indicating  the 
finish  required. 


WATER-CIRCULATING  SYSTEM 
FOR  L-C.  ENGINES. 

By  E.  W.  Brassey  and  F.  E.  P. 
Tin?  compiler  of  these  notes — F.  R.  P. — 
has  received  the  following-  description  of  a 
safe  method  of  arranging  a  circulating- 
water  installation  for  internal-combustion 
engines,  which  is  particularly  applicable 
to  cold  climates,  from  an  engineering 
friend  now  resident  in  Seattle,  B.O.  He 
says  : . "  We  out  here  have  much  to  contend 
with  in  the  way  of  intense  cold  and  sharp 
fi'osts,  hence  your  systems  of  cooling-  gas 
or  oil  engines  is  of  no  use  whatever.  Ti'ue, 
•some  users  adopt  your  methods,  but  make 


dyied 


upon  and  the  letters  and  standard 


provision  in  the  connections  for  draining 
the  engine  cylinder  evei-j^  night.  But  I 
have  known  a  water  jacket  to  freeze  up 
solid  even  during  a  mid-daj-  stop  of  1^ 
hours. 

Some  users  mix  glycerine — a  fairly 
large  percentage — with  their  circulation 
water,  in  the  hope  of  counteracting  the 
ett'ects  of  the  frost;  but  here  again  I  have 
known  during  a  long  week-end — Friday 
till  Monday — the  wdiole  body  of  water  in 
the  tanks  and  conections  to  freeze  up  solid, 
with  the  result  that  a  fractured  jacket  is 
almost  inevitable.  ...  I  have  my- 
self adopted  the  following  arrangement  in 
the  case  of  a  15  b.h.p.  Hornsby  oil  engine 
as  an  effective  means  for  overcoming  this 
troulde,  and  ])elieve  a  description  of  it 
might  not  be  without  some  little  interest 
to  internal-combustion  engine  users  in 
iMiglnnd." 

The  Arrangement  Described. 

Tank  marked  A,  made  of  timber, 
measuring  (iO  in.  by  GO  in.  by  GO  in.  deep, 
and  containing",  approximately,  800  gals., 


is  let  in  the  ground  and  packed  around 
with  sawdust,  its  top  being  a  matter  of 
2ft.  to  3  ft.  below  the  floor  line  of  the 
mill.  Into  this  tank  drains  the  rainwater 
from  the  roof,  this  being  preferable  on 
account  of  its  softness,  purity,  and  freedom 
from  limy  dejiosTt'^. 

llising  vertically  out  of  tank  A  is  a  pipe 
15,  which  connects  at  its  upper  end  with  a 
second  tank  C,  but  much  smaller  than  A, 
say,  capable  of  containing  from  8  gals,  to 
10'  gals.  This  pipe  has,  hoxx  ever,  no  open 
connection  to  the  tank  to  which  it  is 
atta(  hed,  but  is  plugged  inside,  as  shown. 
In  pipe  B  will  be  observed  two  junctions, 
the  lower  leading  to  the  inlet  connection 
of  the  engine  water  jacket,  the  upper  to 
the  suction  end  of  a  small  rotaiy  pump  0, 
the  delivery  from  the  latter  leading  into 
the  top  of  the  upper  cistern. 

The  return  flow  from  the  engine  jacket 
leads  into  the  bottom  of  the  large  under- 
ground tank,  a  full-way  cock  Ei  being 
inserted  in  the  vertical  pipe  above  the 
cylinder  in  order  to  chetdc  or  control  the 
flow  of  water  through  the  jacket.  G  is  a 
flow  pipe  from  the  bottom  of  the  upper 
vessel  into  the  lower  cisteni. 

How  the  Arrangement  Works. 

The  action  of  the  system  is  as  follows  : 
Assuming  the  small  rotary  pump  to  be 
i-unning- — which  occurs  immediately  upon 
the  engine  being  .started  up,  it  being 
driven  by  belt  from  the  shafting — a  suc- 
tion is  created  in  pipe  B,  which  in  turn  is 
communicated  througli  the  pipe  connected 
witli  the  underside  of  the  jacket,  thiough 
the  jacket  itself,  and  also  through  the 
return  pipe.  But  the  suction  pipe  B  being- 
more  direct  and  shorter  than  F,  and  less  in 
height  than  the  level  in  the  pump,  im- 
mediately the  water  which  is  rising  in  pipe 
B,  and  through  the  jacket,  reaches  the 
upper  band  of  pipe  F  its  weight  would 
overcome  the  slig-ht  suction  etTect  created 
thei'cin  and  return  down  the  pipe  F  to 
the  tank. 

Now,  })roviding-  all  the  water  which  tlie 
pumj)  can  draw  was  required  foi'  tlie 
engine,  and  coidc  K  was  fully  open,  very 
little,  or  perhaps  no  water  at  all  would  be 
delivered  by  the  pump  into  cistern  C; 
since  it  would  descend  down  pipe  F.  But 
if  tlie  cock  E  was  partly  closed  the  surplus 
water  would  rise  up  into  the  pump  and  be 
delivered  into  the  top  cistern,  to  flow  down 
pipe  G  into  the  lower  tank. 

The  simplicity  and  efJectiveness  of  the 
system  is  that  immediately  the  engine  is 
stopped  the  pump  stops  also ;  the  result 
being  that  the  upper  cistern,  the  pump, 
the  engine  jacket,  and  the  whole  of  the 
pipes  and  connections  are  immediately 
drained  into  the  underground  tank ;  while 
upon  restarting  the  circulating  system  re- 
commences quite  automatically,  and  with- 
out any  attention  whatever.  The  actual 
loss  of  water  through  evaporation  is  prac- 
ticallv  nil. 


More  Motor  Lines  than  Eailways. — Italy  pos- 
sesses, without  including  Trentino  and  otlipv 
recently-annexed  temtories,  21,000  kilos,  of  public 
mntor  lines  subsidised  by  the  Government,  as  coni- 
l);ired  to  15.000  kilos,  of  railways  throughout  the 
kingdom.  In  addition,  525  of  the  above  lines  are 
connected  with  private  lines  operating  without  a 
fTOvernment  subsidy,  but  under  State  control.  Since 
the  armistice  200  new  concessions  have  been  granted 
covering  C.OOO  kilos.  The  Government  has  also 
aided  the  establishment  of  public  lines  in  Trentino 
by  selling  war  materials  and  over  400  cars  to  the 
companies  at  reduced  prices. 
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The  Background  of  Detonation. 


By  STANWO'OD  W.  8PA11E0W.      (Continued  from  page  7,  July  ht.. 


It  will  be  recalled  that  the  relation  between 
explosion  pressure  and  compression  pressure 


is  as  follows  : 


1  + 


M 


An  increase  in 


compression  ratio  means  an  increase  in  T.,, 
and  hence  a  decrease  in  the  value  of  this 
ratio.  For  this  reason  a  higher  explosion 
pressure  Avill  be  obtained  from  a  low- 
compression  ratio  engine  at  full  throttle 
than  from  a  high-compression  ratio  engine 
throttled  to  tjie  full  load  compression  pressure 
of  the  low  ratio.  This  fact  may  be  stated, 
from  a  slightly  different  angle  in  this  fashion, 
to  mamtain  a  constant  explosion  pressure 
the  compression  pressure  should  increase 
slightly  with  increase  in  compression  ratio. 
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Compression  pressure 
(Lb.  per  sq. in. ) 


«+         5        6         7  S 
Compression  ratio 
Fig.  3. 

y.  Explosion  pressures,  as  calculated  for  Fig.  3, 
are  tabulated  below  :- — 


^P.j  (Absolute 

P3 

Pressure). 

1,  srs  U  4-8 

,  113 

600 

■     r  .5-0 

i"  113-2 

599 

. » ■  5 

f  114-2 

589 

()•() 

"  [  116-2 

589 

,  6-5 

y|  i  119-2 

692 

i  7-0 

-Vr'  123-2 

601 

:  7-5 

v,"'^^  127-7 

612 

Scavenging,  that  is  to  say^  removing  all 
or  part  of  the  spent  gases  from  the  clearance 
space,  increases  detonation.  This  fact  has 
been  taken  as  convincing  proof  of  the  great 
influence  excited  by  small  proportions  of 
exhaust  gas  on  the  rate  of  flame  spread. 
Very  probably  this  influence  exists  and 
operates  as  supposed. 

It  is  true,  nevertheless,  that  the  effect  of 

scavenging  on  detonation  can  be  explained 

partially  at  least  by  its  influence  on  the 

explosion  pressure.  This  influence  is  two -fold. 

First  of  all,  removing  the  hot  exhaust  gases 

from  the  clearance  space  of  the  engine  means 

a  lower  temperature  at  the  beginning  and 

hence  at  the  end  of  compression.    Rca  erting 

P  M 
again  to  the  relation       ~  ^  + 


clear  that  lowering  T,  increases  the  ratio 
and  thus  the  explosion  pressure.  This  holds 
true  if  M,  the  increase  in  temperature 
resulting  from  combustion,  does  not  decrease. 
But  M  should  increase  since  the  energy  of 
the  fuel  is  expended  in  heating  a  smaller 
mass  of  inert  gas.  This,  then,  is  the  second 
tendency  toward  increased  explosion  pressure 
and  consequently  detonation.  Calculated 
explosion  pressures  show  a  probable  increase 
of  over  25  per  cent  for  a  scavenged  in 
comparison  with  an  unscavenged  engine 
having  a  compression  ratio  of  4. 

Another  influence  which  vitally  affects 
detonation  is  the  ignition  timing,  the  spark 
advance.  As  before,  it  is  convenient  to 
picture  the  charge  burned  at  constant 
volume  at  a  point  in  the  stroke  governed  by 
the  spark  advance.  This  does  not  mean 
picturing  the  combustion  as  occurring  at 
the  same  time  as  the  spark,  but  as  always 
occurring  at  the  same  interval  of  time  after 
the  spark.  The  burning  that  takes  place 
during  this  interval  may  be  treated  as  the 
burning  of  a  fuse  that  later  fires  the  explosive. 
As  shown  when  discussing  the  effect  of 
compression  ratio,  the  maximum  explosion 
pressure  should  occur  when  the  pressure 
prior  to  combustion  is  greatest.  Since  the 
charge  is  compressed  most  at  top  centre 
the  maximum  explosion  pressure  should 
result  from  a  spark  so  timed  as  to  cause  the 
actual  combustion  to  take  place  at  that  part 
of  the  stroke  and  retarding  the  spark  so  that 
combustion  coming  later  should  decrease  the 
explosion  pressure.  For  the  engine  from 
which  the  pressure  measurements  of  Fig.  1 
were  taken  the  estimated  ratio  of  the 
explosion  pressures  obtained  with  combustion 
at  various  angles  past  top  centre  to  what 
would  have  resulted  from  combustion  at 
top  centre  are  given  below  : — 


Degrees  of  crank  angle 
after  top  centre  at  which 
equivalent  instantaneous 
combustion  occurs. 

Explosion  pressure  in  per 
cent  of  the  pressure  when 
equivalent  instantaneous 
combustion  occurs  at  top 
centre. 

0 

100 

10 

94 

20 

84 

30 

72 

40 

59 

50 

49 

This  demonstrates  that  very  considerable 
differences  in  explosion  pressure  would  be 
expected  from  a  change  in  spark  advance 
even  if  the  rate  of  combustion  remained 
the  same.  When  there  is  superimposed  the 
influence  of  a  change  in  rate,  it  is  not 
surprising  to  find  differences  of  the  magnitude 
shown  in  Fig.  1.  The  pressure  at  the  time 
of  explosion  should  be  the  same  whether 
combustion  takes  place  at  a  given  angle 
before  top  centre  or  after.  With  combustion 
before  centre,  however,  barring  the  heat 
loss,  the  subsequent  compression  of  the 
burned  gases  will  increa.se  the  pressure  to  a 
value  in  excess  of  that  resulting  from  burning 
tt)c  charge  at  centre.    In  practice  it  often 


happens  that  with  an  early  spark  the  rat 
heat  loss  exceeds  the  rate  at  which  hea 
produced  by  the  compression  of  the  bniW 
charge,  so  that  the  maximum  pressure  nfhe 
cycle  is  lower  than  with  a  less  early  .sp  k. 
This  accounts  for  the  decreased  pressure  at 
the   extreme   spark   advances   of  Fig.'l, 
Furthermore,  it  is  not  surprising  that  carlin- 
bisulphide,  which   preignites  early  in  he 
stroke,  does  not  detonate,  since  the  effec 
preignition  is  that  of  a  too  early  spar] 
The  relative  influence  of  spark  adv£ 
and  throttle  opening  on  detonation  if 
considerable  importance  in  connection  ^ 
the  use  of  high-compression  over-dimensic 
engines.    Such  engines   have  too  hig] 


u 
w 

03 
0) 
U 

a. 


compression  ratio  to  operate  safely  at  ea 
level  at  full  throttle  with  the  spark  adv£  se 
that  would  give  maximum  power  "nit  a 
n on -detonating  fuel.  Experiments  at  ,10 
Bureau  have  shown  that  for  an  emergtpy 
"  take-off  such  engines  will  develop  iijre 
power  if  the  spark  is  retarded  to  elhiiiijte 
detonation  than  if  the  throttle  is  closec^o 
produce  the  same  effect.  ; 

Aside  from  its  practical  bearing  on  en  ie 
design,  it  is  worth  while  to  see  whether  10 
comparative  influence  of  spark  advance  >d 
throttle  opening  would  be  predicted  f 
their  influent^e  on  explosion  pressures, 
theoretical  indicator  cards  of  Fig.  4  ^^  i^ 
the  comparison.  In  this  figure  the  do 
line  indicates  the  pressures  at  full  tlu'c 
with  a  non-detonating  fuel  and  a  compresMi 
ratio  of  6-5.  The  problem  is  to  obb 
from  this  engine  the  maximum  power  th:  i* 
possible  with  a  fuel  A\l)ich,  because  lof 
detonation,  cannot  be  used  witli  m 
unthrottled  engine  having  a  compresim 
ratio  in  excess  of  5-5  (the  vohinii'ic 
efficiency  is  assumed  the  same  for  ltl> 
ratios).  If  explosion  pressure  ccnt'ls 
detonation,  the  problem  resolves  itself  to 
so  adjusting  spark  advance  or  throltK;*!* 
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restrict  the  explosion  pressure  to  the 
I  ilue  obtained  with  an  unthrottk'd  engine 
I  5-5  ratio.  Since  the  explosion  pressure 
i  ith  a  5-5  ratio  is  about  82  per  cent  of  that 
i^-ith  a  6-5  ratio,  an  engine  having  the  latter 
!  tio  must  be  throttled  to  about  82  per  cent 
^  full  load.  (Taking  into  consideration  the 
I  odifying  factors  discussed  in  connection 
ith  Fig.  3,  gives  85  percent  as  a  closer  value.) 
1 16  full  curve  of  the  figure  shows  the 
•  obable  pressures  under  this  throttled 
J  ndition. 

'  The  other  alternative  is  to  retard  the 
[iiark  so  that  combustion  does  not  take 
>  ace  until  the  pi.ston  has  travelled  far  enough 
'  I  the  down  stroke  for  the  pressure  to  have 
.lien  to  the  maximum  compression  pressure 
I  th  the  5-5  /atio.  A  full  heavy  line  shows 
.6  pressures  under  this  condition.  Since  the 
gine  receives  a  full  weight  of  charge,  the 
'  iweT  should  be  less  than  that  obtained 
:',th  the  non-detonating  fuel  only  because 
I'Je  ratio  of  expansion  after  combustion  is 
ri5  in  contrast  with  6-5  with  the  non- 
rtonating  fuel  and  the  optimum  spark 
j  vance.  The  air  cycle  efficiency  for  a 
1,5  ratio  is  94  jDer  cent  of  that  for  a  6-5  ratio. 
I^ms  retarding  the  spark  to  avoid  detonation 
ipires  a  6  per  cent  decrease  in  power 
!  ainst  the  15  per  cent  sacrifice  which 
'rottling  entails. 

From  all  the  evidence  presented  it  appears 
fat  a  close  relationship  exists  between 
(-plosion  ])ressures  and  detonation,  and  that, 
!  ving  calculated  the  explosion  pressures 
i  ■  an  engine  condition  at  which  detonation 
!^3urs,  for  any  other  engine  condition  the 
j  )bable  presence  or  absence  of  detonation 
1 11  be  predicted  from  a  calculation  of  the 
'obable  explosion  pressure.  It  does  not 
plow  necessarily  that  the  uniform  explosion 
'  Jssures  as  here  calculated  produce  the  sound 
i  detonation.  There  is  evidence  that  there 
^!   local   pressures    which    exceed  these 

erage  pressures  and  to  which  should  be 
'irged  both  the  sound  and  destructive 
\iicts  of  detonation.  The  evidence  does 
plicate  that  if  local  high  pressures  exist 
I  ;y  are  proportional  to  the  average  pressures 
;( calculated,  inasmuch  as  the  latter  have 
j)ved  an  accurate  index  of  the  presence 
I-  absence  of  detonation. 
!  Emphasis,  thus  far,  has  been  placed  on 
uditions  that  influence  detonations  even 
;;h  the  rate  of  comt)u,stion  unchanged, 
itter  appreciated  and  no  less  important 
I'the  influence  of  a  change  in  combustion 
ij  e  with  other  conditions  remaining  constant, 
j  fact,  detonation  research  has  confined 
iijilf  largely  to  attempts  to  influence  this 
{e.  The  goal  is  a  slowing  down  of  the  final 
I'ges  of  combustion.  It  may  be  neither 
|;essary  nor  desirable  to  decrease  the 
» srage  combustion  rate.  Tradition  tells  us 
j  t  it  was  the  "  last  straw  "  that  brought 
[aster  to  the  back  of  a  camel,  and, 
j'lilarly,  it  is  the  last  rise  in  pressure  that 
:tftgs  ruin  to  the  head  of  a  piston.  An 
istration  will  show  how  this  disastrous 
[j^k  pressure  may  be  avoided  by  a  slight 
^j  nge  in  the  combustion  rate.  For  the 
■}t  condition  assume  that  the  piston  is  at 
•f  centre,  that  all  the  charge  has  been 
-|  ned  and  that  the  charge  temperature  is 
j50  deg.  Cen.  Assume  also  that  a  tempera- 
Y  drop  of  250  deg.  Cen.  results  from  the 
n  dissipation  during  the  next  10  deg.  of 
!  ak  motion.    For  the  second  condition 
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let  it  be  assumed  that  when  the  piston 

reaches  top  centre  sufficient  charge  has  been 

burned  to  have  produced  a  temperature  of 

(3,350  —  250)  deg.  Clen.  and  that  the  remainder 

is  burned  during  the  next  ten  degrees  of 

crank  motion  at  such  a  rate  that  the  heat 

input  shall  just  offset  the  heat  dissipation, 

and  the  pressure  and  temperature  at  10  deg. 

past  top  centre  be  approximately  the  same 

as  in  the  first  case.    The  ratio  of  the  pressure 

in  the  latter  case  to  that  in  the  former  is 

3,350  -  250  +     rp.       ,  r(t 

— ii^n^ri —  or  93  per  cent.    Ihe  only  ditter- 
3,3o0 

ence  in  power  that  should  result  is  that  due 
to  a  loss  in  efficiency  chargeable  to  the 
decreased  expansion  ratio  of  the  portion 
of  the  charge  burned  in  the  ten  degrees 
after  centre.  Calculation  shows  the  net  loss 
to  be  less  than  two-tenths  of  1  per  cent. 
In  short,  a  decrease  of  7  per  cent  in  maxi- 
mum pressure  is  obtained  at  the  expense  of 
a  decrease  of  two -tenths  of  1  per  cent  in 
power. 

Except  in  the  case  of  the  automobile  engine, 
the  noise  of  detonation  in  itself  is  of  no 
consequence.  Detonation's  seriousness  lies 
in  its  high  pressures  and  in  the  excessive  heat 
loss  which  prevents  the  attainment  of  the 
power  that  would  otherwise  be  possible. 
Most  investigators  have  been  made 
acquainted  with  this  excessive  heat  dissipa- 
tion by  an  increased  loss  to  the  jacket  water 
whenever  detonation  has  been  present.  In 
a  i)receding  paragraph  a  comparison  was 
made  between  the  effect  of  burning  all  the 
charge  at  top  centre  with  a  resultant  tempera- 
ture of  3,350  deg.  Cen.,  and  slightly  retarding 
the  rate  of  burning  so  that  the  maximum 
temperature  did  not  exceed  3,100  deg.  Cen. 
Radiation  varies  approximately  as  the  fourth 
power  of  the  absolute  temperatuie,  and 
woidd,  at  top  centre,  be  35  per  cent  greater 
with  the  higher  temperature.  It  seems  clear 
that  much  of  the  power  loss  that  accompanies 
detonation  can  be  attributed  to  excessive 
heat  dissijiation  aiising  from  a  condition 
approximating  the  one  just  mentioned. 

Preignition  and  detonation  are  now 
generally  conceded  to  be  entirely  independent 
phenomena.  Preignition  is  unusual,  caused 
by  a  hot  spark  plug  electrode,  by  an  exhaust 
valve  or  by  a  piston  head,  and  depends  upon 
the  ignition  temperature  of  the  fuel.  Changes 
in  the  design  of  these  members  will  do  much 
to  prevent  this  trouble.  The  important  fact 
is  that  such  changes  will  be  necessary  with  an 
increase  in  compression  ratio  unless  the  fuel 
has  been  prepared  to  eliminate  preignition 
as  well  as  detonation. 

It  may  be  mentioned,  in  passing,  that  over- 
heating troubles  are  a  more  likely  result  of 
preignition  than  of  detonation.  This  can 
be  illustrated  best  by  assuming  an  extreme 
case  of  preignition  with  the  charge  ignited 
as  it  enters  the  cylinder,  and  all  burned  by 
the  beginning  of  the  compression  stroke. 
It  is  conceivable  that  the  rate  of  heat  dissipa- 
tion during  this  stroke  should  be  such  that 
at  top  centre  the  same  pressure  and  tempera- 
ture would  result  as  when,  under  normal 
ojieration,  the  bulk  of  the  charge  is  burned 
at  top  centre.  Pressures  and  temperatures 
during  expansion  would  be  the  same  for 
both  cases.  For  the  compression  stroke, 
however,  the  average  temperature  with 
preignition  would  have  been  in  the  neighbour- 
hood of  3,000  deg.  Cen.  in  contrast  with 
500  deg.  Cen.  under  normal  operation. 


RIVETING  WITHOUT  A 
HAMMER. 

The  accompanying  illustrations  (Figs.  1, 
2  and  3)  show  how  this  is  accomplished. 
For  instance,  it  is  often  necessary  to  rivet 
a  pin  or  pins  so  that  the  ends  are  flush 
with  the  work,  and  no  liammer  marks 
must  be  seen.  The  idea,  Figs.  1  and  2,  is 
an  excellent  one  for  this  purpose,  as  no 
hammer  is  required;  two  studs  fixed  in 
an  old  vice,  Fig.  1,  are  all  that 
is  required,  assuming  that  there  are 
quantities  of  parts  to  be  riveted.  Of 
course,  if  there  are  only  a  few  parts,  the 
studs  would  be  rather  costly,  and  in  that 
case  a  pin  punch  with  a  taper  somewhere 
near  the  taper  of  the  countersink  will 
serve  equally  well ;  but  for  quantities  the 
studs  fixed  in  the  vice  aie  by  far  the  best 
and  quickest.  The  making  of  the  pin  or 
rivet  does  not  present  any  difficulty  or 
involve  any  great  amount  of  work.  The 
chart.  Fig.  3,  gives  a  useful  range,  which 
will  cover  most  requirements.  The  sketch, 
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Fig.  1,  shows  the  studs  in  position;  an  old 
vice  will  serve  very  well  for  the  purpose, 
the  hardened  jaws  being  removed,  the 
studs  are  then  screwed  into  the  jaws. 
Care  should  be  taken  to  get  these  exactly 
in  line,  the  studs  being  made  from  tool 
steel  hardened  and  tempered  to  a  pale 
blue. 

In  riveting  the  job,  as  shown  in  Fig.  2, 
the  outside  of  the  hole  is  countersunk 
1^  in.  deiep,  60  deg.  angle  (included),  the 
rivet  is  inserted  in  the  work,  and  the 
operator  simply  tightens  the  vice  up  by 
the  handle,  taking  care  that  the  points  of 
the  studs  are  entered  into  the  holes  in 
the  pin.  Only  slight  pressure  is  required 
to  force  the  tubular  section  of  the  pin  or 
rivet  into  the  countersink.  With  a  little 
practice,  a  boy  can  easily  rivet  100  pins 
per  hour,  provided,  of  course,  that  the  job 
is  not  too  long,  and  can  be  readily 
handled. 
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Bridge  or  Tunnel  for  Mersey? 

To  facilitate  transi^ort  across  the 
Mersey,  the  Merseyside  Municipal 
Co-ordination  Committee  have  appointed 
Sir  Mavirice  Fitzmaiirice  and  Mr.  Basil 
Mott,  well-known  engineers,  of  Ijondon, 
to  consnlt  with  the  l/iverpool  city  engineer 
on  the  (juestion  of  the  provision  of  a 
bridge  or  tunnel  to  overcome  existing 
cross-river  congestion. 

Atlantic  Speed  Record. 

A  further  post-war  record  is  claimed  by 
the  world's  fastest  liner,  the  Cunarder 
Mauretania,  recently  arrived  at  South- 
ampton from  New  York.  Between  noon 
Tliuisday  and  noon  Friday  she  steamed 
GIO  knots  at  an  average  speed  of  26'i29 
knots.  This  is  only  4  knots  less  than  her 
easibound  daily  run  in  September,  1909, 
when  she  created  a  world's  record. 


Presentation  of  Albert  Medal. 

The  Council  of  the  Royal  Society  of 
Arts  attended  at  Clarence  House,  St. 
James's,  on  June  30,  when  the  Duke  of 
Connaught,  president  of  the  society, 
presented  the  Albert  Medal  of  the  society 
for  the  present  vear  to  Sir  Dugald  Clerk, 
K.B.E.,  D.Sc./r.R.S.,  "  in  recognition 
of  his  important  conti-ibutions,  both 
theoretical  and  practical,  to  the  develop- 
ment of  the  internal-combustion  engine." 


U.S.  Railway  Strike. 

A  national  strike  of  American  railway 
shopmen  has  just  been  declared  as  a  pio- 
test  against  the  wages  reduction.  It  is 
estimated  tha.t  90  per  cent  of  the  400,000 
shop  workers  have  responded  to  the  strike 
order.  The  trains,  however,  are  running 
practically  according  to  time  table,  ais  the 
enginemen  and  firemen  are  not  yet  partici- 
pating in  the  movement. 

It  will  be  remembered  that  tlie  coal 
strike  in  this  country  has  now  lasted  13 
weeks.  President  Harding  has  hinted  that 
if  a  settlement  is  not  reached  soon  tlie 
Government  may  be  compelled  to  take 
over  the  mines. 

Electrical  Engineers'  Memorial. 

Air  Chief  Marshal  Sir  Hugli  Tienchard 
unveiled  a  bronze  Avar  inemorial  tablet  a^ 
the  Instution  of  Electrical  Engineers, 
Savoy  Place,  on  June  28.  He  stated  that 
over  2,000  members  of  the  Institution  of 
Electrical  Engineers  Avere  on  active  service 
during  the  war,  and  of  these  162  lost  their 
lives.  Nearly  500  war  decorations  were 
awarded,  and  between  September  and 
October,  1914,  the  Institution,  in  conjunc- 
tion with  the  Institutions  of  Civil  and  of 
Mechanical  l^higineers,  recruited  G70  men, 
the  full  com])lenieiit  retjuired  for  the 
engineer  units  of  the  Iloyal  Naval  Divi- 
sion. A  service  was  (oiidvicted  ])v  th(> 
Dean  of  Westminster,  ami  Mr.  J.  S. 
Highfield  ('])r(vsident  of  the  Jnsiitution) 
and  Dr.  W.  H-  Ecclesi  (senior  vice- 
president)  tr)()k  pari  in  the  unveiling 
ceremony. 


International  Exhibition. 

A  luncheon  Avas  held  during  the  }iast 
week  in  connection  Avith  an  international 
exhibition,  to  be  held  in  Birmingham  next 
year.  It  is  proposed  to  include  exhibits 
representing  the  arts,  sciences,  industries 
and  commerce  ni  various  nations,  and  it  is 
the  intention  of  the  organisej's  that  it  shall 
l)e  of  a  permanent  nature. 

Sir  Edgar  Walton  (High  Commissioner 
for  South  Africa)  said  the  Dominions 
would  give  their  hearty  sympathy  and 
support  to  the  enterprise.  It  was  qxiiie 
time  Great  Britain  made  such  an  effort. 
There  was  no  time  in  the  history  of  the 
country  when  it  was  more  necessary  than 
now  to  show  its  capacity  to  siipply  the 
markets  of  the  Avorld. 


Sheffield  Wants  Indian  Contracts, 

A  committee  has  been  appointed  by  the 
Sheffield  Chamber  of  Commerce  to  wat<  h 
th(>  interests  of  Sheffield  firms  anxious  to 
sh'cure  a  share  of  the  Indian  railway  con- 
tracts in  connection  witli  the  repair  and 
deA-elopment  of  existing  lines.  Sheffield 
firms  have  developed  tlieir  resources  of 
j)roduction  of  railway  nuiterial — Avheels, 
axles,  tyres,  rails,  buffers,  springs,  and 
other  iron  and  steel  stores — to  a  remark- 
able extent  since  the  war  period,  but 
orders  so  far  have  been  on  a  small  scale 
except  in  isolated  cases.  They  are 
naturallv  anxious  to  obtain  a  fair  share  of 
the  £18,000,000  that  is  to  be  sjient  by 
the  Government  of  India  during  1922-23 
on  railway  stores  arid  materials. 

I/ord  Peel  has  received  a  deputation 
from  the  Sheffield  Chamber,  and  informed 
them  tliat  the  placing  of  the  ctmtracts  is 
in  the  liands  of  the  High  Commissioner  of 
India. 


Japanese  Contract  for  England. 

Ill  the  fa(  e  of  keen  international  com- 
petition the  ]<higlisli  ]!]lectro  Co.  has  just 
obtained  an  important  raihvay  contract. 
The  order  is  to  build  34  complete  electric 
locomotives  of  the  latest  type  for  the 
Imperial  Government  Eaihvays  of  .Tapan 
at  a  total  value  of  over  £500,000. 

The  contract  is  the  result  of  tlie 
Japanese  GoA'eniment's  decision  to  carry 
out  a  progiamme  of  main  line  electrifica- 
tion. American  electrical  engineers  were 
particularly  keen  on  securing  the  order, 
and  Continental  firms  also  made  tempting 
offers  for  the  woik.  Ja.i)anese  confidence 
in  the  excellence  of  B'ritisli  design  and 
Avorkiiianship  brought  the  contract  to  this 
country. 

Eight  of  the  engines  Avill  be  built  1o 
draAV  heavy  passenger  trains  at  a,  speed 
of  GO  miles  an  hour.  They  Avill  lie  con- 
structed at  the  well-knoAvn  ])i(k-Kerr 
works  at  Pieston,  Avhere  the  company 
specialises  in  electrical  traction. 


Meeting  of  Scientists. 

The  arrangements  for  1h(>  meeting  of 
the  liritisli  .Xssocial  ion  of  Siientists, 
which  is  1(1  (i|i('n  al  llnll  on  ScptcMuber  (i, 


are  now  well  adA^aiiced,  and  it  is  antii- 
pated  that  1,500  to  2,000  men  and  woi'sii 
interested  in  science  will  attend.  ' 

The  association  is  making  a  great  tfri 
this  year  to  secure  a  greater  attendaui 
the  younger  scientific  students  at 
meeting.  A  part  of  the  income  of 
£10, 000  worth  of  War  Stock  whi(h 
presented  to  the  association  of  late  i- 


api)Iied  for  this  purpose,  and  a  ceriii 
number  of  British  Association  exhibit 
liave  been  offered  to  the  universitie,^ 
uniA'ersity  colleges,  the  senates  In 
asked  to  nominate  students  not  h 
than  the  B.Sc.  degree.  The  exhil 
Avill  give  the  student  his  trav( 
expenses.  While  the  meeting  is  in 
gress  there  Avill  be  a  daily  exhibit ioiibv 
the  Air  Ministi-y  of  synojitic  wea.er 
charts  and  forecasts. 
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The  Steel  Age. 

This  was  the  litle  of  an  address 
before  the  Manchester  Rotary  Club  b 
J.  H.  Jameson.  AVith  legard  to  staiilss-s 
or  rustless  steel,  he  said  this  Avould  p|tb- 
ably  before  long  be  used  for  the  plait  jot 
turbines.  Some  time  in  the  future  I'Ur 
l)ridges  and  ships  and  buildings  niigbjbe 
of  some  similar  quality  of  steel,  \vjch 
Avould  not  require  painting"  to  protei  it 
from  the  Aveather.  Touching  u]ion  theue 
of  steel  for  the  frames  of  buildings,  w. 
Jameson  said  it  had  many  advantiW, 
and  Aviiere  A-aluable  sites  were  used  tpe 
Avas  a  gain  of  inside  floor  space  bylie 
use  of  steel.  In  building  Avith  stel  it 
was  also  possible  to  get  more  light  [nd 


ventilation  than  Avith  the  ordi 
building. 

Mr.  H.  Wiles,  avIio  presided,  said 
the   importance   of   using  rustless 
would  be  obvious  from  the  cost  iiivo 
for  instance,  in  painting  the  Forth  Bn 
if  it  came  into  general  use.    In  the  c( 
of  discussion  one  member  said  that  wt 
as  yet  no  experience  of  tlie  durabilii 
steel   as   a.   building   material,  aur 
doubted  whether  steel,  as  a  metal  on 
the  weather  acted  quickly,  could  be 
paved  Avith  stone  in  this  respect'. 
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Miners'  Executive  to  Confer. 

The  ExecutiA-e  of  the  Miners'  Fe 
hou  has  decided  to  meet  in  Londoi  to 
consider  the  question  of  Avages  and  :il!'1i' 
prepare  a  report  for  the  annual  confc  H"' 
at  Blackpool.      Many  of  the  respoiijble 
leaders  admit   that   the  income 
mining    industiy    is    not    sufficicni  to 
warrant  a  living  Avage  to  the  workeis  The 
fact  is,  they  say,  that  the  selling  pii 
coal  is  not  high  enough  to  pay  cvi  n 
modest  Avage,  or  ensure  a  profit,  bul  the 
jirice  is  increased  to  bring  in  more  reAttUt? 
the  demand  Avill  be  checked,  and 
generallv  Avill  suffer  and  more  unenilo.V- 
ment  will  resnlt.     They  are  hoping  Iw' 
with    the    resuni])tion    <if    Avork  in 
engineering  industiy    there   may  h 


improved  demand  for  industrial  coal  wd 


that  as  (he  winter  diaws  nearer  the 
market  will  ievivt> 


an 


»tne 


t  is  suggested  that  a  further  appeal 
•  y  be  made  to  the  Government  to  pro- 
■*e  the  difference  between  the  miners' 
jjisent  wages  and  the  cost  of  living, 
^'{■elve  months  ago,  the  miners'  leaders 
^p,  there  might  have  been  a  certain 
vtification    for    the    assertion    that  a 
i  vernment    subsidy    was    a  political 
;  uaud,  but  circumstances  have  changed, 
:  Li  the  present  plight  of  the  miners  neces- 
jites  State  help. 


,U.R.  Conference. 

I  The  annual  conference  oif  the  JN'ational 
Ciiou  of  Railwaymen  opened  at  Windsoi 
i i':ll,  Bradford,  on  Monday  last.  Amonu 
[■)  matters  in  the  agenda  are  the  projiosed 
jdiation  of  the  imion  with  the  Transjjoi  t 
hrkers'  Federation,  resolutions  from 
I'llisle  and  York  demanding  that  Mr.  J. 
ji  Thomas  should  witlidraw  fiom  tJie 
llivy  Council  or  lesign  his  ]>osition  as 
Ineral  secretary  of  the  union,  and  the 
leitie  of  the  General  Council  of  the 
I  ule  Unions  Congress  for  taking  charge  of 
^putes  and  organising  a  joint  defence 
|,  the  pieservation  of  trade  union  stan- 

||  : 

rthumberland  Miners'  Wages. 

I  it  a  recent  meeting  of  the  District 
-ages  Board  for  the  mining  industry  of 
■rthumberland,  it  Avas  decided  that  the 
jsisteuce  wage  should  remain,  for  July, 
■the  same  figui-e  as  June — 6s.  O^d.  per 
lit.     The    question    of    high  railway 
Surges  was  again  raised,   and  general 
satisfaction  was  expressed  at  the  atti- 
f'le  of  the  companies  in  retaining  the 
livailing  high  charges.       It  was  con- 
'ered  that  these  were  of  such  a  character 
[it   the    coal    industry    was  severely 
'ppled. 

!'[t  was  understood  that  both  sides  of  the 
f,iii,t  District  Board    would    use  what 
iuence  they  possessed  to  induce  the  rail- 
y  companies  to  lower  their  charges,  and 
!reby   increase    the    amount    of  coal 
ried,  which  would  be  of  advantage  to 
collieries,  and  to  the  railway  com- 
mies in  the  long  run. 
'With  regard  to  the  minimum  wage  for 
alt  piece-workers  in  Northumberland,  it 
3  now  been  agreed,  between  the  Miners' 
I'sociation  and  the  Coalowners'  Associa- 
n,  that  the  six-sevenths  of  all  county 
:rcentage  over  50  ]ier  cent  shall  apply 
'  other  three  months  (July,  August  and 
ptenibei),  instead  of  the  five-sevenths, 
ich  form  part  of  an  agreement  arrived 
some  time  ago. 

'ike  Against  "  Ca'  Canny." 

We  thought  miners  throughout  the 
Juti-y  were  pulling  their  weight,  and 
>t  even  doing  so  they  could  not  earn  a 
ing  wage.  At  Whitburn  Colliery, 
iiuty  Durham,  the  coal  hewers,  finding 
imselyeis  able  to  earn  the  '  minimum 
ge  Avithout  undue  effort,  adopted  "  ca' 
liny  "  tactics.  The  putters,  men  who 
I  the  tubs,  declared  that  the  hewers,  by 
doing,  robbed  them  of  their  living,  and 
ve  struck  work. 

ning  Developments. 

We  understand  that  extensive  mining 
t'elopments  are  to  be  commenced  in  the 
sndreforgan  district  of  the  Ely  Valley, 
e  Glanavon  Co.  have  acquired  an  exten- 
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sive  taking  of  minerals,  and  the  company 
propose  to  sink  two  pits  just  below  the 
Great  Western  branch  line  which  runs  up 
to  Gilfach  Gocb.  It  is  stated  ihat  each 
of  these  shafts  will  go  to  a  depth  of  abcut 
oOO  yard^.  Notices  are  now  being  issued 
to  those  holding  surface  rights  in  the 
immediate  vicinity  of  the  proposed  new- 
pits  that  their  lands  will  be  required  for 
sidings  and  cthei  constructional  -works  in 
connection  with  the  andertakinss.  The 
new  collieries,  when  in  full  operation, 
should  provide  work  for  many  thousands 
of  men. 

Def^utation  to  C.W.R. 

During  the  past  week  Mr.  Felix  Pole, 
general  manager  of  the  Great  Western 
liailway  Co.,  received  a  deputation  of  the 
Traders'  General  Committee,  including 
representatives  of  the  South  Wales  Coal- 
owners'  Association,  Shipowners'  and 
Shijjbrokers'  Association.  The  purpose  of 
tlie  deputation  was  to  urge  that  further 
reductions  should  immediately  be  made  in 
railway  rates  and  dock  charges  in  South 
Wales. 

Sir  John  Beynon,  chairman  of  the  com- 
mittee, said  the  details  of  the  case  to  be 
submitted  by  the  traders  had  been  for- 
warded to  Mr.  Pole.  The  committee 
represented  the  Avhole  of  the  coal  and 
shipping  industries  in  Monmouthshire  and 
vSouth  Wales.  Sir  John  emphasised  the 
j)oint  that  until  the  price  of  coal  could  be 
reduced  to  the  consumer  theie  was  no 
prospect  of  any  improvement  in  industiy. 
The  only  relief  which  could  noAV  be 
obtained  was  by  means  of  a  substantial 
reduction  in  railway  rates  and  shipping 
charges. 

Such  reductions  would  undoubtedly  not 
only  help  to  minimise  the  losses  made  by 
the  coalowners  and  shipowners,  but  would 
increase  the  volume  of  trade  to  the  benefit 
of  all  parties.  South  Wales  was  in  quite 
a  dift'erent  position  from  other  districts, 
and  for  that  reason  the  Great  Western 
Railway  Co.  should  give  the  traders 
special  treatment  and  should  not  be  sub- 
ject to  whether  or  not  railway  companies 
in  other  parts  of  the  counti'y  could  give 
any  relief  to  their  customers. 

Mr.  Felix  Pole  gave  a  very  sympathetic 
hearing,  and  intimated  his  desire  to  help 
the  South  Wales  traders  as  far  as  it  was 
possible  to  do  so.  Mr.  Pole  promised  that 
a  reply  should  be  given  in  the  course  of 
about  a.  fortnight  after  all  the  facts  sub- 
mitted by  the  deputation  had  been  care- 
fully examined. 


Scottish  Shipbuilding. 

During  June  the  output  from  the  Clyde 
siiipbuilding  yards  aggregated  34,891_tons, 
compaied  with  40,470  tons  in  the  same 
month  last  year.  The  half-year's  total  for 
1922  is  also  down  considerably,  the  figures 
being  102,210,  as  against  237,371  in  1921. 
The  outlook  for  the  industiy  is  still  black, 
and  lengthy  midsummer  holidays  are 
expected. 

From  all  the  Scottish  yards  the  Tune  out- 
put amountexl  t:>  IS  vessels  of  3(S,240  tons, 
compared  with  25  vessels  of  42.051  tons 
during  llast  June.  The  half-yearly  total 
for  all  the  Scottish  yards  amounts  to  75 
vessels  of  180,270  tons,  which  conipaies 
with  155  vessels  of  275,370  tons  during  the 
same  period  last  year.. 
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Cut  in  Rail  Rates. 

It  is  stated,  on  apparently  good 
authority,  that  the  general  managers  of 
the  railway  companies,  at  a  conference  in 
London,  have  decided  to  make  a  conces- 
sion in  freight  rates.  They  are  to  recom- 
mend an  ail-round  reduction  of  25  per 
cent  in  goods  charges,  to  operate  from 
August  1.  A  50  per  cent  reduction  in  the 
flat  rate  per  ton  was  also  decided  upon. 
The  new  scale  will  supersede  that  intro- 
duced a  short  time  ago,  when  a  25  per 
cent  reduction  was  given  to  the  iron  and 
steel  industries,  and  certain  associated 
trades,  but  only  slight  reductions  were 
made  in  respect  of  most  commodities. 

Engineering  Wages. 

The  war  bonus  Avithdiawal  proposals  were 
discussed  at  a  joint  conftieiice  of  representa- 
tives of  the  Engineering  and  National  Em- 
ployers' Federation  and  the  Amalgamate.! 
Engineering  Union  and  kindred  unions  at 
Broadway  House,  Westminster,  on  Wed- 
nesday and  Thursday.  Sir  Allan  Smith, 
M.P.,  presided  over  the  proc-eedings, 
which  were  private. 

Sir  Allan  Smith,  presenting  the  case  for 
the  employers  on  W^ednesday,  expressed 
regret  at  the  action  they  felt  compelled 
to  take.  They  would  rathen  increase 
wages  than  reduce  them,  but  until  costs 
were  lowered  there  could  be  no  revival  of 
the  market  for  their  goods,  and  this  was 
essential  to  restore  prosperity  to  the 
industry. 

Mr.  J.  T.  Brownlie,  president  of  the 
Amalgamated  Engineering  Union,  and 
Mr.  John  Hill,  president  of  the  Engineer- 
ing and  Shipbuilding  Trades  Federation, 
were  among  those  Avho  replied  for  the 
workmen. 

The  four  workers'  sections,  comprising 
the  A.E.U.,  the  Engineering  and  Ship- 
building Trades  Federation,  the  National 
Union  of  Foundry  Workers  and  the 
National  Federation  of  General  Workers, 
retired  to  consider  the  position  separately, 
and  joint  conference  with  the  employers 
Avas  afterwards  resumed. 

Mr.  Frank  Smith,  general  secretary  of 
the  Engineering  and  Shipbuilding  Trades 
Federation,  said  his  section  had  asked  for 
a  Avek's  adjnuviiment  to  enable  the 
executives  of  affiliated  unions  to  be  con- 
sulted. 

At  the  time  of  going  to  press  no  definite 
arrangement  has  been  arrived  at. 


Increased  Tonnage  at  Liverpool. 

Mr.  L.  A.  P.  Warner,  general  managei' 
of  the  Mersey  Docks  and  Harbour  Board, 
has  issued  his  annual  statement  to  July  1 
of  the  number  and  tonnage  of  vessels 
paying  rates  to  the  Board  and  also  of  the 
amount  of  rates  and  dues  received  on 
vessels  and  goods. 

The  number  of  \-essels  paying  rates  and 
(lues  totals  16,740  of  a  tonnage  of 
3,452,824.  The  total  amount  paid  in 
rates  by  these  vessels  is  £1,439,653,  and 
the  total  amount  paid  for  rates  and  dues 
(>n  goods  is  £'1,167,476.  Compared  with 
the  year  ending  July  1,  1921,  the  figures 
sho'W  a  decrease  in  the  total  number  of 
A-essels  of  4,463,  but  an  increase  in 
tonnage  of  163,727.  The  tonnage  paid  in 
rates  on  vessels  shows  an  increase  of 
£184,157,  whilst  the  rates  and  dues  on 
goods  show  a  decrease  of  £148,539. 
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THE  WELSH  OIL  INDUSTRY. 

The  oil  industry  is  not  a  new  industry 
in  England,  but  the  opening  of  the  great 
refinery  of  the  Angio-Persian  Oil  Co. 
marks  the  beginning-,  we  believe,  of  a  great 
new  development.  The  opening  ceremony 
was  perfoimed  by  Mr.  Stanley  Baldwin, 
President  of  the  Board  of  Trade,  and  both 
he  and  Sir  Charles  Greenway  referred  with 
pleasure  to  this  point  at  the  formal  open- 
ing of  the  refineiy  recently — Mr.  Baldwin 
pointing  to  it  as  a  specially  good  piece  of 
work  for  English  industry,  English  indus- 
trial workers,  and  English  brains,  par- 
ticularly the  latter.  "  For,"  he  said, 
"  the  progress  of  industiy  to-day  depends 
far  more  on  trained  brains  and  invention 
than  on  any  other  factor,  and  it  is  by 
training  these  brains  that  we  shall  be  able 
to  find  the  work  we  need  and  increase  our 
efficiency,  so  that  where  we  have  to 
compete  we  can  compete  against  the 
world."  And  here,  he  was  glad  to  note, 
were  provided  opportunities  for  training 
these  young  brains. 

Long  Period  of  Preparation. 

It  may  be  pointed  out  that  on  the  new 
industry  already  three  years  of  continuous 
work  and  some  three  millions  of  money 
have  been  expended.  It  has  a  direct 
interest  to  the  British  taxpayer,  as  two- 
thirds  of  the  ordinal^'  shares  of  the  com- 
pany are  held  in 'this  country.  Operations 
began  in  February,  1919,  with  the  build- 
ing of  a  spur  line  from  the  Great 
Western  Railway  to  the  refinery  site. 
The  refinery  has  actually  been  running 
since  last  July,  but  not  completely.  It  is 
now  fully  organised,  however,  to  receive 
and  handle  crude  oil  shipped  from  Abadan 
in  tlie  Persian  Gulf.  The  name  of  the 
site — Llandaicy — was  suggested  by  the 
name  of  the  late  Mr.  D'Arcy,  to  whose 
enterprise  the  Anglo-Persian  Co.  owes  its 
Persian  concessions. 

The  dock  authority,  the  Swansea 
Harbour  Trust,  whose  undertaking  is  to  be 
merged  in  the  Great  AVestern  Railway 
group,  has  co-operated  with  the  Anglo- 
Peisian  interests  in  connection  with  the 
provision  of  dock  facilities.  One  of  the 
three  docks  owned  by  the  trust,  the 
Queen's  Dock,  has  been  allocated  to  the 
service  of  the  refinery.  Two  jetties  for 
the  accommodation  of  the  oil  tankers  have 
been  built,  and  a  third  is  now  approach- 
ing completion,  so  that  it  will  be  possible 
in  the  near  future  for  three  of  the  large 
taid<ers  reaching  vSwansea  with  oil  cargoes 
to  berth  at  the  same  time  and  to  discharge 
crude  oil  or  load  with  refined  products 
simultaneously. 

Pipe  lines  laid  from  the  jetties  carry 
the  crude  oil  or  refined  products  to  and 
from  transit  tanks,  eight  in  number,  each 
with  a  capa(-ity  of  in,(M)n'  tons,  which  have 
to  be  built  on  a  site  adjoining  the  docks. 
These  tanks  provide  facilities  for  rapid 
unloading  or  loading  of  the  tankers,  the 
crude  oil  being  pumped  by  the  ship  plant 
into  the  transit  tanks.  From  the  tanks 
])oweiful  direct-coupled  centrifug'al  pumps, 
diiven  by  electricity,  deliver  the  oil  to  the 
tank  farm  adjoining  the  refinery,  distant 


about  four  miles.  The  transit  site  tanks 
are  also  used  for  storage  of  the  refined 
products  which  are  intended  for  shipment 
around  the  coast  or  abroad.  Pumping 
plant  has  been  installed  for  delivery  into 
the  tankers  at  the  dock--.  The  total  storage 
capacity  at  the  subsidiary  tank  farm  is 
20,800,000  galbms.  It  has  been  shown 
that  in  ordinary  practice  a  10,000  ton 
tanker  can  be  unloaded  of  crude  oil  in  12 
hours,  and  that  loading  operations  of  the 
products  of  the  refinery  can  be  carried  out 
at  the  rate  of  501)  tons  an  hour.  Ex- 
perience has  proved  that  a  period  of  only 
three  days  elapses  between  the  unloading 
of  crude  oil  and  its  return  in  the  refined 
state  for  shipment,  so  that  vessels  can  be 
turned  round  within  a  few  days  of  berth- 
ing. 

Storage  Capacity  of  Tanks. 

To  achieve  this  result  it  has  been  neces- 
sary to  lay  a  complete  pipe  line  system. 
Six  lines,  varying  in  diameter  from  8  in. 
to  12  in.,  have  been  laid  between  the 
transit  .site  and  the  tank  farm,  two  being 
utilised  for  crude  oil,  and  the  remainder 
for  the  oil  products.  The  length  of 
transit  pipe  lines,  apait  fi'om  those 
installed  in  the  refinery,  is  -'M  miles.  On 
the  main  tank  farm  33  tanks  have  been 
erected,  25  of  which,  each  of  10,000  tons 
capacity,  are  used  for  the  storage  of 
crude  and  fuel  oil,  and  eight  tanks,  each 
of  5,000  tons  capacity,  for  the  storage 
of  keiosene  and  petrol.  The  total  storage 
ca))acity  of  the  farm  is  75,()l)()',0O;) 
gallons. 

As  in  the. case  of  some  otlier  industries 
of  recent  lapid  giowth,  the  Welsh  oil 
industiy  has  piofited  by  the  experience  <  f 
othei'  icHniMit's  throughout  the  world. 
The  company"^  research  chemists  have 
been  engaged  inv  scviTal  years  in  investi- 
gating tlie  ]ii  ()])ei  <  it's  (jf  Persian  oil  with 
a  view  to  serin  ing  the  best  I'esults.  The 
result  is  a  plant  eml)odying  all  the  latest 
improvements,  and  designed  to  give  pro- 
ducts of  unifoiin  quality,  produced  on  the 
most  economical  basis  possible.  The 
(juality  of  Persian  ciude  oil,  with  its  high 
percentage  of  petrol  and  other  valuable 
constituents,  has  simplified  the  solution 
of  these  problems,  and  it  has  been  found 
that  the  higher  grades  of  petrol  can  lie 
more  easily  produced  than  the  inferior 
qualities.  A  notable  feature  of  the  plant 
is  the  water  storage  tank  whi(di  has  been 
built  at  the  highest  point  of  Llandarcy. 
The  reservoii-  from  whitdi  supplies  are 
drawn  has  a  cajiacity  of  13,000,000 
gallons,  this  (quantity  lepresenting  the 
daily  consumption  of  the  steam  equipment 
and  the  stills.  In  the  boiler  house  six 
furnaces  are  already  in  operation- — two 
moie  will  be  installed  when  requiied — 
and  oil  fuel  is  used  for  steam-raising  pur- 
poses. Steam  is  recjuired  for  the  turbo- 
gejierating  units,  wliich  supply  current 
for  the  oil  and  water  jmnips,  and  foi' 
lighting  j)nrposes.  The  stills  also  make  a 
large  demand  for  steam.  The  fuel  lon- 
sumptlon,  partly,  at  least,  as  a  result 
of  the  method  of  heat  interchangers  em- 
ployed, is  said  to  b(>  low.  The  hot 
distillate  is  run  throiigli  pipes  on  a  method 


which  enables  a  considerable  percent  a 
of  what  would  otherwise  be  waste  h( 
to  be  used  for  preheating  the  cold  cru 
oil  entering  the  stills.  A  fact  by  whi 
tlie  visitor  is  impressed  is  that  the  dii( 
waste  of  oil  which  used  to  be  a  comniji. 
defect  of  lefineries  has  been  eliminatetji 

Bye-products. 

The  quantity  of  oil  dealt  with  each  day^ 
at  the  present  time  2,000  tons,  but  it  is 
tended  in  the  near  future  to  increase  tlj. 
to  3. 000  tons,  which  will  in  round  figuu 
be  1,000,000  tons  a  year.    This  large  o; 
put  is  the  result  of  the  adoption  of  the  ct 
tinuous  distillation  system,  the  oil  goi 
through  the  various  .stills  in  which  it 
split  up  in  a  regular  unceasing  flow. 

The  lighter  portion  of  the  crude  (L 
wliich  is  taken  out  in  the  first  proces- 
redistilled  to  produce  petrol  and  kerosei 
Tlie  balance  is  fuel  oil  of  good  quali 
which    requires    no    further  treatmer 
Tlie  redistillation  of  the    lighter  porlii 
of  the  oil  refeired  to  yields  approximate 
(it)   i-er   tent    benzene   and    38    per  (e 
kerosene.    For  production  of  the  petrol 
commerce,  the  benzene  is  first  wa.shed  wi 
caustic  soda  to  deodorise  it  and  reniu 
sulphur,  and  after  again  going  throu; 
the  stills  gets  its  final  treatment  in  t 
hypochlorite  plant.      Oommon  salt  sol 
tion  subjected  to  an  electrolysing  procfi 
is  the  liasis  of  this  treatment,  the  livf 
chlorite    so    formed   having   a  cliemic 
affinity  for  sulphur  which  it  attracts  frc 
the  crude  jictrol  without,  as  in  other  pi 
cesses,  destroying  or  weakening  the  hydi 
carbons,  which  are  the  most  valuable  co 
stituent    of    iietrol    for  power-produci) 
purposes. 

At  present  about  50  per  cent  of  the  fii 
oil  is  further  refined,  and  from  it  are  ju 
prodixced  gas  oil,  used  by  the  gas  coij* 
panics  to  improve  the  illuminating  (|uali 
of  gas,  and  a  heavy  oil  containing paralH 
This  latter  is  again  split  up  to  prodn 
lulwicanls  ;i!ul  wax,  leaving  a  le^idiu 
pitch. 


WEEKLY  OUTPUT  OF  COAL. 

We  give  below  the  official  statenieiii 
.the  coal  output  at  the  mines  of  Gieji. 
Britain  for  the  forrr  weeks  ended  June  1 
For  the  week  ended  at  that  date  the  outp 
was  4,350,200  tons,  as  compared  wi 
2,081,800  tons  in  the  previous  week.  Fa 
>  ear  the  out])ut  from  A])vi\  4  to  July  4  w 
only  179,100  tons  owing  to  the  stoppage 
work  at  the  mines. 


Districts. 

Northumberland  

Durham   

Yorkshire   

Lauoashire,  Cheshire, 
aud  North  Wales .... 

Derby,  Nottingham  and 
Leicester  

Stafford,  Shropshire, 
Warwick,  Worcester 

South  Wales  aud  Mon- 
mouthshire   

OWier  Euglisli  Districts 

Sjotland  


May  27 
'  Tons. 
267,100 

(irs.hoo 

"84,700 
370,600 
447,800 
271,200 


.June  X 
Tons. 
265,(500 
634,500 
739,000 

364,600 

4(0,000 

276,600 


1,068.600  1,016,500 
86,400  S3, .MO 
669,600  6J0.600 


JnnelO* 
Tons. 
195,100 
481,800 
372,700 

228,200 

184,000 

!)SI,«00 

468.000 

53,800 
598,600 


Juuei  »■ 
Ton 

27i,;|  1 
«:-S,i 

i2s,i  ■ 

3.'4,|>i 

4  1,K 
21 -sj  ■ 
942  ,) 
C4S,) 


Tobkl     4,629,600   4,440,900    2,681.800   4,3:>ti  )■ 

■  Whitsuu  week. 
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NEWCASTLE-ON-TYNE. 

'i    (L<'rOM  UuK   UvVN  CuKKESrONDENT.) 

,1  A  question  that  is  causing  some  anxiety 
nong-  engineers  is  the  position  that  will 
[tiniately  arise  when  the  railway  anial- 
amation  schemes  have  been  put  through, 
bviously,  centralisation,  so  far  as  carriage 
^id  wagon  works  are  concerned,  will  be 
tempted,  and  workmen  are  wondering 
'  this  means  dismissal  of  labour.  The 
I.E.R.,  G.N.E.,  G.E.R.,  and  Hull  & 
varnsley  Cos.  will  cater  for  the  East  Coast 
|)ute,  and  it  is  stated  that  Darlinofon  or 
-  oncaster  (but  not  both)  will  be  the  centre 
^)r  locomotive  construction. 
1  A  Darlington  fiini  is  understood  to  have 
['ceived  an  order  for  ten.  tank  engines  for 
r^e  on  the  localised  Clyde  services  of  the 
j.  orth  British  Railway. 

A  noteworthy  success  in  the  Durham 
j^niversity  cxaitniiatioiis,  held  in  New- 
|;istle,  was  that  of  Mr.  Ivlwin  Spark,  who 


'lined     the  Canieroii-Swa 


Weal  dale 


j.eady  Co.'s  £60  scholarship  for  the 
i,udent  who  stands  highest  in  the  three 
|,3ars'  examinations  for  the  degiee  of 
f-.Sc.  in    mining.      Mr.  Spark  also  took 

le  Osbeck  J^Ixhibition  in  metallurgy. 

The  Tees-side  Bridge  &  Engineering  Co. 
|td.  have  secured  an  order  for  15  large 
tl  storage  tanks  for  Singapore,  which, 
[ith  orders  for  six  siniilar  tanks  now  in 
'md,  will  provide  w^ork  for  some  weeks 
1'  come.  In  connection  with  the 
[rmstrong-Whitw(n-th-Walmsley  working 

freement,  in  view  of  Mr.  Wolsten- 
!  )lme's  absence  abroad,  Mr.  W.  Adamson 
act  as  deputy  managing  director  in 
!,osest  connection  with  Armstrong's 
,  "dro-electric  department  at  Great  George 
preet,  Westminster. 

r  There  was  launched  at  the  Armstrong 
iHrd  last  week  Messrs.  Armstrong's 
?i2nd  oil  carrier  in  the  form  of  the 
Miierican  Petroleum  Co.'s  boat,  Amster- 
«im.  The  total  oil-carrving-  tonnage  built 
date  in  this  yard  is  550,000  tons.  The 
j.st  vessel  is  455  ft.  in  length,  with  a 
■•eadth  of  57  ft. 


I  SUNDERLAND. 

!   (I'^itoM  Our  Owx  Coeresi'o.nuext.) 
i  A  large  new  graving  dock  is  to  be  built 
\  vSunderland  by  Messrs.  T.  W.  Green- 
|ell  &  Co.  Ltd.;  ship,  engine  and  boiler 
fpairers.    The  new  dock  will  be  built  in 
ose   proximity   to    the    firm's  present 
■emises  at  the  South  Dock,  and  it  will 
capable  of  accommodating  very  large 
'ssels,  for  which  there  are  at  present  no 
cilities  in  the  port  enabling  them  to  be 
Impaired  and  overhauled. 


[FROM  CORRESPONDENTS  AT  HOME  AND  ABROAD  ] 

SOUTH  STAFFORDSHIRE  AND 
WORCESTERSHIRE. 

(I'KUil  UlK   UwX  COREESI'ONDEXT.) 

The  trade  improvement  develops  slowly 
in  this  area  and  the  tone  of  the  engineer- 
ing industry  generally  remains  but 
imxlerate.  'ine  roiling  stock  builders  are, 
however,  getting  busier,  and  this  will  in 
time  help  tiie  iron  trade.  The  tube  indus- 
try maintains  a  fairly  good  level,  and  the 
order  department  is  steady.  The  heavy 
ironfoumlers  are  hndiug  more  worK 
especially  those  turning  out  steel  castings, 
as  the  result  of  a  g'ood  deal  of  furnishing 
and  equipment  of  i>laut  for  the  activity 
which  is  generaixy  anticipated  in  the 
autumn.  The  motor  trade  continues  to 
flourish. 

The  continued  high  railway  rates  are  be- 
coming a  grave  matter  to  engineers  and 
manufacturers  in  this  district,  and  there  is 
general  endorsement  of  Mr.  T.  W. 
Simpson's  (the  new  president  of  the 
Woiverhanipton  Chamber  of  Commerce) 
view  that  railway  rates  must  be  reduced 
further  if  trade  in  an  inland  district  like 
South  Staffordshire  is  to  be  stimulated. 

South  Staffordshire  ironmasters  report 
slig-htl}-  better  business  this  week,  though 
competition  for  orders  is  very  keen  in  tlie 
bar  trade  and  particularly  in  the  common 
hianclies.  Consumers  engaged  in  the  nut 
and  bolt  and  fencing  industries  are 
beginning  to  see  further  ahead,  and 
instead  of  buying  from  hand  to  mouth 
are  antdcipating  requirements  over 
the  next  few  nionthsi.  Marked  bars 
continue  to  be  based  on  .£13  10s.  and 
enquiry  has  extended.  The  higher  grades 
of  unmarked'bars  are  (luotedux)  to  £11  15s., 
but  this  price  is  paid  only  in  exceptional 
circumstances.  The  market  level  for 
merchant  grade  bars  is  about  £11.  Nut 
and  bolt  and  fencing  iron  values  tend  to 
become  firmer  and  in  very  rare  cases  can 
the  former  now  be  boug'ht  under  £10  and 
the  lafter  below  £10  2s.  Gd. 

Belgian  firms  are  ag-ain  renewing  their 
■eiforts  to  secure  this  busine-ss  and  have 
reduced  their  quotation  to  £8  15s.  delivered 
in  the  Black  Country. 

A  significant  feature  of  the  business 
wliich  is  passing  in  i>ig"  iron  is  the  de- 
cided increase  of  tirmness  in  values.  Con- 
cessions have  this  week  been  entirely 
refused  by  Midland  smelters  generally. 
The  denmnd  is  chiefly  for  foundry  sorts 
and  there  is  a  good  deal  of  forge  material 
ill  stock.  Values  at  date  are  :  Derbyshire 
No.  ;5.  foundrv  £4  2s.  Gd.  to  £4  5s.  at 
fui  naces,  forg"e  £3  12s  Gd.  to  £3  15s., 
Northamptonshire  foundry  £4,  and  forge 
£3  10s.  to  £3  12s.  Gd. 


The  steel  trade  is  rather  more  active, 
the  local  steelworks  benititting  to  some 
extent  from  the  withdrawal  of  competition 
f lom  other  districts,  as  the  result  of  the 
recent  territorial  agreement,  restricting 
steelworks  practically  to  their  own  areas. 
Local  steelniasters  are  sharing  in  the  new 
arrangement,  under  which  a  reduction  from 
the  home  price  is  conceded  where 
material  is  used  on  export  constructional 
work.  As  a  restdt  of  the  slig'ht  increase 
in  activity  at  the  shipj-arcLs  a  little 
more  steel  work  is  coming  into  the  market. 
The  market  level  for  finished  steel  ba.rs  is 
£9  5s.  to  £9  10s.,  and  the  tendency  is  for 
this  branch  to  harden,  a  good  deal  of  the 
business  being  done  at  tlie  higher  figure. 
Semis  are  again  subject  to  a  certain  amount 
ot  Continental  competition.  Belgian 
(juotations  are  lower  than  for  some  time, 
as  low  as  £7.  Business  at  home  is  done 
at  £7  10s.  mostly.  Competition  has  be- 
come keener  with  the  re-rollers,  some  of 
whom  continue  to  accept  orders  at  lower 
inices  than  the  big  steelworks  are  pre- 
pared to  entertain. 


SHEFFIELD. 

(TiiOM  Ulu  UiVX  CoKUHSrOXHEXT.) 

At  least  one  old-established  firm  in 
Sheffield  is  doing  well  on  the  whole, 
namely,  Davy  Bros.,  the  heavy  engineers, 
as  at  their  meeting  this  weelv  they  were 
able  not  only  to  maintain  the  dividend  at 
7^  per  cent,  both  for  preference  and 
ordinary,  but  to  increase  the  carry  for- 
ward by  £7,000.  The  profits  for  the  year 
even  sfiowed  a  slight  increase.  As  I 
pointed  out  on  several  oticasions,  they 
iiave  done  specially  well  owing  to  their 
featuring  certain  types  of  heavy  plant, 
among  which  Morgan  continuous  ?teel 
rolling  mills,  hj-draulic  presses  and  forg- 
ing plant  are  notable. 

Enquiries,  re  business  from  home  and 
abroad,  and  partictilarly  from  overseas, 
are  coming  to  Shefheld  in  large  numbers. 
Some  posts  are  thin,  and  then  come  a 
shoal.  But  these  are  mostly-  on  the  light 
side  as  to  value  at  present.  A  moderate 
amount  of  business  is  being  booked  none 
the  less  for  steel  sections,  tools  and  lighter 
engineering  goods.  Some  of  the  tool 
makers  are  now  nearlj'  on  full  time, 
although  the  market  still  suffers  from 
floating  surplus  war  stock.  This  applies 
to  some  extent  also  to  tool  steels.  One  iirm 
reports  the  booking  of  substantial  orders 
for  engineers'  tools  and  screwing  appar- 
atus for  overseas,  but  seem  anxious  that 
the  fact  shall  not  be  "  broadcasted.'' 

The  announcement  made  in  the  Enx/i- 
iieering  World  first  that  Steel,  Peech  & 
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World's  Engineering  News— continued. 


Cozer,  of  Sheffield,  the  parent  of  United 
Steels,  was  aibout  to  start  np  their  line 
new  Siemens-Martin  plant  after  18 
months  idleness,  has  been  well  copied 
round.  Ere  this  appears  fires  will  have 
been  put  into  six  of  the  60  tons  oach 
furnaces,  of  which  there  is  a  battery  of  12. 
Obviously,  therefore,  the  finn  has  some- 
thing very  solid  in  view.  Their  neigh- 
bours, the' Parkgate  Iron  &  Steel  Oo.,  also 
have  just  put  more  furnaces  on,  and,  com- 
pared with  most  of  their  rivals,  are  doing 
well. 

There  is  a  similar  awakening  in  other 
fields  in  which  Sheffield  and  llotherham 
are  intimately  interested,  namely,  at  Jied- 
bourne  Hill  and  John  Lysaghts  in  the 
same  area.  The  former  company  has 
started  a  big  steel  cogging  mill,  and 
Lysaghts  have  brought  up  their  furnaces 
in  fire  to  four  steel  and  four  iron.  All 
this  is  good  evidence,  and  shows  that 
home  producers  are  now  able  to  compete  in 
the  marke':,s  successfully  for  business. 


BIRMINGHAM. 

(From  Our  Own  Correspondent.) 

At  some  of  the  cycle  factories  in  this 
area  they  are  working  double  shifts,  and 
althoug-h  some  of  the  firms  have  been  ex- 
pecting the  demand  to  dry  up,  it  shows 
no  sign  of  doing  so.  Indeed,  there  is  a 
nice  steady  flow  of  orders,  and  this  is 
the  more  remarkable  because  in  the 
ordinary  course  of  events  the  trade  is  a 
seasonable  one,  and  the  demand  should 
have  commenced  to  slacken. 

There  is  also  steady  work  for  most  of 
the  light  car  makers. 

There  are  indications  that  the  iron  &nd 
steel  trades  are  likely  to  enter  upon  a 
period  of  semi-activity.  In  any  event, 
the  prospects  are  much  brighter  than  they 
weer.  Prices  are  now  reasonable,  and 
railway  rates  are  at  the  moment  a  much 
greater  bar  to  trade  prosperity  than  the 
cost  of  raw  materials. 

There  is  little  heard  now  of  Continental 
competition.  Time  was  when  we  had  no 
chance  of  competing-  with  Belgian  pro- 
ducers, but  within  the  last  12  months  our 
prices  have  declined  by  at  least  50  per 
cent,  while  Continental  prices  have 
actually  increased.  To-day  we  can  pro- 
duce more  favourably  than  our  Belgian 
rivals.  The  restarting  of  blast  furnaces 
in  various  parts  of  the  country  is  sn 
excellent  sign,  and  is  bound  to  be  reflected 
in  corresponding  activity  generality. 

There  has  been  quite  a  brisk  demand 
for  pig  iron  of  late,  and  there  are  signs 
that  iron  founders  are  likely  to  gTeatly 
increase  their  output  in  the  near  future. 
That  will  be  all  to  the  good  for  the  pros- 
perity of  Birmingham,  and  the  Black 
Cotmtry  is  largely  bound  up  in  the  success 
o^'  such  firms.  The  beilief  is  spreading 
that  minimum  jn-ices  have  now  been 
reached. 

The  orders  for  rolling  stock  from  India 
have  caused  activity  to  be  manifested  at 
several  of  the  large  firms  in  that  line  in 
Birmingham  and  district. 

AVhile  constructional  engineers  are  far 
from  busy,  they  have  quite  a  glut  of 
eiKiuiries,  and  municipal  and  also  foieign 
and  Colonial  tenders  are  now  being  freely 
talLfd  abo'ut.    These  will,  I  am  told,  be 


placed  the  moment  that  it  is  realised  that 
prices  are  at  their  lowest  level. 

Several  of  the  leading-  electrical  engi- 
neering firms  report  the  receipt  of  useful 
orders,  and  they  have  had  quite  a  good 
time  of  late.  The  indications  are  that 
they  will  be  reasonably  active  for  some 
time  to  come. 


WEST  RIDING  OF  YORKSHIRE. 

(From  Our  Own  Correspondent.) 

While  the  termination  of  the  engineer- 
ing dispute  has  brought  about  an 
improved  state  of  aflt'airs  in  the  West 
Ividiitg,  it  is  quite  evident  there  has  not 
been  a,  great  rush  of  new  business. 
Textile  machinery  builders  continue  the 
best  oft:  for'  work. 

The  Council  of  Leeds  University  have 
recently  appointed  Dr.  W.  T.  David, 
M.A.  (Cambridge).  D.Sc,  (Wales),to  be 
Professor  of  Civil  and  Mechanical  Engi- 
neering in  the  place  of  Professor  Grood- 
man,  who  retires  from  the  chair  in 
October.  Dr.  David  is  at  present  Professor 
of  Engineering  at  the  University  College 
of  South  Wales,  and  was  educated  at  the 
University  College,  Cardiff,  and  Trinity 
College,  Cambridge.  He  served  as 
demonstrator  in  engineering  under  Pro- 
fessor Bertram  Hopkinson  at  Cambridge 
for  two  years,  and  acted  as  assistant  gas- 
engine  deit^igner  ai  Messrs.  Mather  &  Platts 
Ltd.  for  one  year,  after  which  he  was 
appointed  H.M.  Inspector  of  Technical 
Colleges  under  the  Board  of  Education. 
During  the  war  he  served  as  inspector  of 
gun  ammunition  filling,  being  mentioned 
in  despatches  and  gazetted  major,  general 
list,  Inspecton  ;ind  Research  Department. 
He  was  afterwards  apponted  Director  of 
Dilution  of  Munitions  Labour,  being  sub- 
sequently transferred  to  the  Admiralty  to 
take  charge  of  dilution  in  the  shipyards 
and  marine  engineering  establishments. 
In  his  research  Avork  he  has  specialised  on 
internal-combustion  engines,  and  has  con- 
tributed a  number  of  papers  to  the  Royal 
Society  and  the  scientific  journals. 

Mr. 'Harold  Butler,  Messrs.  The  Butler 
Machine  Tool  Co.  Ltd.,  Halifax,  was 
recently  elected  chairman  of  the  Board  of 
Directors  of  the  Associated  British 
Machine  Tool  Makers  Ltd. 

Messrs.  the  Klectrical  Construction  Co. 
Ltd.,  Leeds,  have  recently  produced  a 
machine,  covered  by  the  Inbery- Alexander 
patents,  for  electrically  hardening  and 
tempering  steel  strip.  The  heating  pro- 
cess is  earned  out  by  passing  alternating 
current  at  a  low  voltage  through  the  strip, 
which  is  pulled  through  the  machine,  and, 
after  being  heated  and  quenched,  is  wound 
on  to  a  special  drum. 


GLASGOW  AND  DISTRICT. 

(From  Ot^r  Own  Correspondent.) 

With  the  near  ajjjjroach  of  the  Glasgow 
holidays  business  has  decidedly  tapered  off, 
as  it  usually  does  at  this  time. 

In  the  iron  and  steel  trades,  while  there 
has  been  no  appreciable  change  this  week, 
the  outlook  in  all  quarters  is  regarded  as 
more  satisfactory  since  the  reopening  of 
the  engineering  shops,  and  after  the  Fair 
holidays  it  is  expected  that  considerable 


orders  for  iron  and  steel  will  be  placed  o 
the  Clyde.  It  is  also  considered  that  th 
oriers  recently  placed  with  locomotiv 
engineers  and  wagon  builders  will  fin 
reflection  in  a  moderate  improvement  i 
the  iron  and  steel  trades.  The  pig-iro 
trade  prospects  are  brighter,  and  there  ai 
now  16  blast  furnaces  in  operation,  all  c 
which,  with  one  exception,  are  producin 
foundry  qualities.  In  the  machine  to(| 
trade  the  long  period  of  plenty  of  enquiriti 
is  now  beginning  to  bear  fruit.  Ou 
manufacturer  of  machine  tools  as  a  sid 
line  tells  me  that  while  he  has  disposed  f 
nothing  for  two  years,  he  has  booked  t\v 
machines  this  week,  which  surely  is 
sign  that  the  market  is  once  moi 
opening  up.  Prices  are,  of  couis 
falling,  and  the  general  basis  still  i 
operation  is  something  like  80  per  cent  u 
pre-war  figures.  JNot  so  much  is  no 
heard  of  Government  second-hand  tool, 
which  at  one  period  monopolised  tl 
market.  Textile  engineers  are  receiviu 
a  fair  number  of  orders  fioni  India,  au 
laundry  engineers  are  shipping  sma 
plants  to  South  America  and  Australi; 
The  latter  Government  are  encouragin 
the  manufacture  of  textile  machineiy  i 
their  own  country,  so  that  it  is  becomin 
more  difficult  every  year  to  dt)  busines; 
Makers  of  baths,  sinks  and  sanitary  war 
here  are  encouraged  by  the  number  ( 
public  baths  and  washhouse  scheuu 
\vhich  are  being  proceeded  with  througl 
out  the  countiy,  and  also  in  South  Afric 
and  Australia,  who  are  closely  folio  win 
the  modern  schemes  which  have  bee 
adopted  ])y  tlie  Dundee  authorities. 

Structural  engineers  are  exceeding 
busy  on  home  and  foreign  schedules,  ar 
it  looks  as  if  this  industry  would  be  vei 
busj'  during  the  autumn.  Sugar  machinei 
makers  are  very  quiet  except  in  centi 
fug-als  for  the  laundry  trade.  There  a:  t 
many  enquiries  going  the  round  amor 
centrifugal  makers  for  special  machines 
extract  the  oil  from  fish  offal,  etc. 

Sliipbuilders  have  still  no  good  new.- 
im])art   regarding  new  contracts,  but 
understand  that  some  tramp  steamers  wi 
be  ordered  shortly  on  the  Clyde  at  tl 
reduced  production  costs. 


UNITED  STATES  OF  AMERICA. 

(From  Our  Own  Correspondent.) 
Except  for  the  prominence  the  suhsic 
matter  still  commands,  there  has  not  bee 
much  stirring  m  mercantile  marine  affai 
during  the  past  week.  With  24.000,0(i 
dols.  in  shipbuilding  and  reiuiir  contrac 
alieady  closed,  ;uid  others  in  conteni]'!; 
tioii  which  mav  bring  the  total  up 
58.000,000  dols.'  in  the  next  few  mom  In 
our  shipyard  managers  are  encoui'agd 
Kight  large  ships  have  been  ordered  siiK 
the  first  of  the  year,  and  bids  on  sevt 
others  are  pending.  There  were  orde 
for  only  two  large  vessels  in  Amerii'; 
yards  last  year. 

Two  hundred  and  two  unasscnibh 
triple-expansion  marine  engines,  < 
1,40011.]).  eacli,  were  sold  by  the  Shippii; 
Bt)ard  at  auction  this  week.  The  tot 
amount  realised  for  the  lot  was  2:?2.8( 
dols. 
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j  Some  lime  ago  there  wag  a  brief 
j,  mention  in  these  columns  of  the  trial  of  an 
I  engine  which  was  said  to  have  shown 
'  almost  unhelievable  economy.  A  letter  on 
)  the  «ime  event  has  appeared  in  the  N en- 
York  Tribune,  which  reads  :  — 
]  "  A  Syracuse  inventor  is  reported  as 
lasserting  that  he  ran  a  3  h.p.  engine  for 
118  hours  on  a  pint  and  a  quarter  of  fuel, 
L costing  5J  cents. 

p  "As  2,545  B.Th.F.  is  the  actual 
[i equivalent  of  1  h.p.,  and  as  a.  pint  and  a 
f,.  quarter  of  fuel  oil  (which  we  assume  was 
■  the  fuel  used,  judged  by  the  price  men- 
tioned)  contains  approximately  20,000 
i  B.Th.U.,  it  is  evident  that  if  there  were 
Mio  heat  111-  friction  losses,  the  engine 
;j referred  to  would  run  not  over  2^  hours, 
,l developing  3  b.h.p. 

•l    "Better   than    30    per    cent  thermal 
efficiency  is  seldom  claimed  for  any  engine 
f  of  the  present  day. 

P  Mr.  Marconi  has  announced  the  inven- 
Ntiou  of  what  might  be  tenned  a  radio- 
( searchlight,  by  means  of  which  radio 
kwaves,  which  can  be  reflected  like  light 
^waves,  may  be  sent  in  a  given  direction 
!,  in  a  beam  instead  of  being  scattered  to  all 

•  points  of  the  compass.    He  believes  the 

•  invention  can  be  used  in  such  manner  as 
to  rid  the  sea  of  some  of  its  perils,  as  with 
a  revoking  reflector,  the  transmitter 
would     constitute     a  radio-lighthouse 

[  capable  of  flashing  a  beam  of  light  nearly 
1,100  miles. 


j  The  coal  trade  sees  nothing  to  indicate 
an  end  of  the  strike,  either  in  the 
bituminous  or  anthracite  fields.  The  mine 
owners  are  asking  President  Harding  to 
settle  the  differences.  There  is  no  indica- 
tion as  yet  that  he  will  interfere.  It  is 
intimated  that  if  the  stoppage  continues 
much  longer  Canada  may  become  our 
temporary  source  of  coal  supply.  Indeed, 
a  cargo  of  3,600  tons  of  coal  has  already 
been  discharged  at  Providence,  R.I., 
ifrom  jNova  Scotia.  The  first  shipment  of 
coal  from  Canada  to  the  U.S.  since  1902. 


More  New  York  concerns  have  secured 
agencies  for  English  and  Scotch  pig  M-on 
Though  there  is  some  shortage  of  domestic 
iron  it  is  not  thought  to  be  sufficiently 
acute  to  create  any  great  demand  for  the 
imported  qualities.  South  America  con- 
tinues to  be  the  best  foreign  steel 
customer  in  this  market. 


I  Pundamental  strength  is  marked  in  all 
parts  of  the  steel  market,  and  any  renorts 
of  a  letdown  in  new  buying  are  subject 
to  misinterpretation.  Actually  the  origina- 
tion of  the  new  demands  is  keeping  up 
m  a  large  way,  and  is  well  distributed 
amonrr  various  industrial  acti-^aties.  With 
their  future  production  booked  for  weeks 
ahead,  however,  large  interests  find  them- 
selves unable  to  accept  much  additional 
tonnasre. 


The  machine  tool  trade  finds  many 
3ncouraging  indications  that  business  will 
be  better  in  the  near  future,  although 
jrders  are  at  the  moment  coming  in  drib- 
lets to  the  machine  tool  trade. 


An  item  of  export  business  of  consider- 
able interest  is  that  on  which  the  Water- 
bury  Parrel  Foundry  &  Machine  Tool  Co., 
of  Waterbury,  Conn.,  is  now  working — an 
order  for  500,000  dols.  worth  of  machinery 
for  the  new  mint  at  Shanghai,  China. 
Coining  presses  and  rolling  and  punching 
machines,  which  are  to  be  used  in  modern- 
ising China's  coinage,  are  included  in  the 
order,  and  there  are  numerous  delicate 
mechanisms  required  for  purposes  'd 
extreme  accuracy. 


The  merger  of  five  corporations  engaged 
in  the  manufacture  of  tools  has  been 
arranged  under  the  name  of  the  Con- 
solidated Machine  Tool  Corporation  of 
America,  whicli  has  been  incoi"]3orated  in 
Delaware  with  a  capitalisation  of 
30,000,000  d(ds. 

Conferences  to  arrange  the  merger  have 
been  in  progress  for  about  one  year. 
Included  in  the  merger  will  be  these  cor- 
porations :  Betts  Machine  Co.,  of 
Rochester,  N.Y.  ;  Colburn  Machine  Tool 
Co.,  of  Cleveland,  Ohio;  Hilles  &  Jones 
Co.,  of  Wilmington;  the  Modern  Tool  Co., 
of  Erie,  Pa. ;  and  the  Newton  Machine 
Tool  Works,  of  Philadelphia. 

New  York  headquarters  of  the  new 
cor]3oration  will  be  at  17.  East  Forty- 
second  Street. 


Had  you  any  idea  that  the  work  of  the 
United  States  Bureau  of  Standards  is 
housed  in  no  less  than  13  laboratoiy  build- 
ings, where  850  employees  are  carrying-  on 
research  work — research  which  is  made 
directly  useful  m  hundreds  of  our  indus- 
tries? The  bureau  has  a  library  of  about 
22,000  technological  books,  it  gets  out  a 
technical  news  bulletin  evei"y  month,  and 
the  number  of  scientific  papers  and  hand- 
books it  issues  in  the  course  of  a  year 
would  do  credit  to  a  commercial  publisher. 

The  bureau  covers  the  whole  range  of 
scientific  standards  for  industrial  materials 
and  devices.  Electricity.  chemistrvr, 
physics,  engineering  metallurgy — each  of 
these  and  many  more  has  its  laboratory 
and  staff.  Yet  the  pur])ose,  however 
diverse  the  particular  activities,  is  always 
through  systematic  simplification  and 
standardisation  to  facilitate  quantity  pro- 
duction, interchangeabilitv  of  parts, 
efficient  repair  and  utilisation — whatever 
the  industrial  product  may  be. 


(Eexjter's  Engineering  Service.) 
Round  the  World  Air  Ch.^vllenge. — 
Eear  Admiral  Fiske,  acting  as  honorary 
president  of  the  American  Eagle  Co., 
composed  of  engineers  and  sportsmen, 
which  is  planning  a  giant  commercial 
hydro-aii-plane  to  carry  100  persons, 
recently  cabled  to  England  and  other 
countries  a  friendly  challenge  to  compete 
with  similar  giants  in  the  circumnaviga- 
tion of  the  world.  Speed  is  to  be  a 
secondary  object  to  safety  and  efficiency. 
The  cost  of  the  machine  is  to  be  approxi- 
mately 1,000,000  dols.  Work  will  com- 
mence as  soon  as  all  the  engineers  work- 
ing on  the  project  agree  on  the  specifi- 
cations. 


SOUTH  AFRICA. 

(Reuter's  Engineeeing  Ser.  rCE.)  , 
Telephone  Extension. — The  Govern- 
ment is  placing  £500,000  of  the  forth- 
coming loan  estimates  for  the  purpose  of 
a  comprehensive  scheme  of  telephone 
extension. 


INDIA. 

(Reuter's  Engineering  Service.) 
JuBBULPORE  Electricity  Scheme. — An 
electricity  scheme  for  Jubbulpore  has  been 
sanctioned. 


Dry  Docks  in  Cochin. — The  cost  of  the 
construction  of  dry  docks  at  Tanduruthi 
Cochin,  in  connection  with  the  harbour 
works  there  is  estimated  at  Rs.8  lakhs. 
Government  sanction  is  awaited. 


New  Telephone  Concern.  —  The 
Bengal  Telephone  Corporation  Titd., 
capital,  Rs.2,000,000,00O;  director,  Mr. 
A.  E.  Mitchell,  Telephone  House,  Hare 
Street,  Calcutta,  was  registered  last  week 
for  the  service  of  telephone,  telegraidi 
and  electric  supply. 

Mining  in  Kolar. — Progress  during  the 
last  year  in  the  Kolar  gi'oup  of  gold  mines 
has  been  marked  by  the  establishment  of 
a  new  record  for  gold  production  in 
(toregum.  The  chief  difficulty  in  connec- 
tion with  mining  operations  in  Ooreg'uni 
is  that  of  affording  efficient  ventilation. 
This  mine  has  now  attained  a  depth 
corresponding  to  the  32nd  level,  and  it  is 
intended  to  proceed  to  the  52nd  level. 
Electric  fans  will  be  required. 


The  S.I.  R.AILW.4Y.— The  doubling  of 
the  South  Indian  Railway  lines  between 
Madras  and  PallaiTaram  will  become  an 
accomplished  fact  before  the  end  of  1923. 
The  necessary  lands  for  the  widening  of 
the  permanent  way  have  been  acquired 
and  bridges  have  also  been  constructed  to 
carry  double  lines  of  rails.  Tlie  materials 
necessai"y  for  this  purpose  are  expected 
within  a  few  months.  Some  time  ag'o,  in 
reply  to  an  interpellation,  it  was 
announced  in  the  legislative  council  that 
the  board  of  directors  of  the  S.I.  Railway 
were  contemplating-  the  possibilities  of 
electrifying  the  railway  between  Madras 
and  Chingleput. 


AUSTRALIA 

(Reuter's  Engineering  Service.) 
Railway  News.  —  The  Arbitration 
Court  has  reduced  the  minimum  wage  for 
railway  labourers  in  Western  Australia 
from  13s.  4d.  to  12s.  lOd.  per  day  for  a 
48-hour  week.  The  minimum  for  men  in 
workshops  is  14s.  for  44  hours.  The 
award  will  be  in  operation  for  three  years. 
A  reduction  of  3s.  per  week  in  the  wages 
of  permanent-way  and  motor-wagon  hands 
and  men  employed  in  the  locomotive  sheds 
and  stores  has  been  made  in  New  South 
Wales.  There  appears  small  hope  of  the 
freight  rates  for  stock  being  lowered  in 
New  South  Wales.  The  Railway  Commis- 
sioners point  out  that  unless  the  state,  as 
a  matter  of  policy,  is  prepared  to  lose  still 
more  money  in  carrying  stock,  the  Coxa- 
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missioiiers  cannot  agree  to  the  demand  for 
lower  stock  cliarges.  The  Westinghouse 
Brake  Co.  of  Australasia  Ltd.  has  pur- 
chased from  the  Victorian  Railways,  for 
the  sum  of  £8,932,  a  quantity  of  Westino- 
house  brake  paits.  The  department  is  call- 
ing- for  teirders,  returnable  by  August  30, 
for  the  supply  of  370'  steey  tyres,  with 
internal  diameters  ranging  from  3ft. 
Oit  in.  to  4  ft.f  ;  ill. 

Harbour  Works  in  Australasia. — 
The  fiftieth  annual  report  of  the  Auckland 
Harbour  Board  reveals  that  gross  revenue 
for  1921  was  £282,964,  a  slight  decrease 
on  the  preceding  12  months.  Inward 
shipping  amounted  to  1,800,193  tons  net, 
a  decrease  of  127,658  tons  on  the  figures 
for  1920.  Work  will  proceed  this  year  on 
a  new  wharf  at  Onehunga,  and  other 
works  detailed  as  necessary  for  the  board 
to  take  into  consideration  include  a  stone 
embankment  for  a  proposed  new  coal  berth 
and  the  installation  of  12  electric  cranes 
and  mechanical  equipment  on  Prince's 
Wharf.  The  Tauranga  (N.Z.)  Harbour 
Board  has  under  consideration  a  harbour 
works  scheme  involving  £41,900,  includ- 
ing £20,000  for  a  concrete  wharf.  The 
Harbour  Board  at  Timaru,  South  Island  of 
New  Zealand,  has  equipped  the  local 
wharves  with  electric  capstans  at  a  cost  of 
£5,000  out  of  revenue.  The  chainnan  of 
the  Victorian  Division  of  the  Institute  of 
Engineers,  speaking  on  April  26. 
estimated  that  20,000,000  tons  represented 
the  normal  amount  of  cargo  handled  at  the 
various  Commonwealth  ports,  including: 
Sydney,  7,000,000;  Melbourne,  5,400,000; 
and  Newcastle,  4,000,000  tons.  He  stated 
that  Melbourne  possessed  no  mechanical 
appliances  for  handling  wheat,  coal  or 
general  cargo  other  than  three  fixed 
cranes,  and  that  Adelaide  has  practically 
no  mechanical  appliances.  Apart  from 
coal  gear,  Brisbane  and  Newcastle  possess 
no  ffeneral  port  equipment  for  loading  or 
discharging  general  cargo.  The  Hobart 
Marine  Board  is  likely  soon  to  undertake 
construction  of  a  new  ocean  pier  650  ft. 
long  b  •  100  ft.  wide. 

Wire  Works  Reopened. — Messrs. 
Ryland's  wire  works  at  Newcastle  have 
been  reopened. 


FRANCE. 

(Reuter's  Engineering  Service.) 
Bathing  Pool  at  Calais. — The  Conseil 
Municipal  of  Calais  plans  the  construction 
of  a  bathing  pool  and  douche  baths  at  a 
co.st  of  Fc.  1,680, 000. 

Municipal  Council  Works  at 
Boulogne-sur-.Mp:r. — Among  the  works 
pi-ojected  by  the  Conseil  Municijial  _  of 
Boulogne-sur-Mer  are  the  reconstruction 
of  the  Navarin  school  (Fc. 995. 000)  and  of 
the  Basil i(iue  de  Notre  Dame  de  Boulogne 
(Fc. 800, 000).  ■ 

Railway  Contract  Awarded  in 
France. — The  contract  in  connection  with 
the  Saint-Paul-Saint-Antoine  a  Ijavelanet 
et  a  B'elesia  Railwavs  (Foix  Prefecture, 
Fc. 630, 000)  has  been  awarded  to  M. 
Roger  Oianie  L'Host,  5,  rue  du  Pont-de- 
Tiodi,  Paris.    Reduction  23  per  cent. 


Amiens  Museum  Works. — Tenders  are 
likely  to  be  invited  by  the  Conseil  Muni- 
cipal of  Amiens  for  the  reconstruction  of 
the  north-west  j)avilion  of  the  Museum, 
destroyed  in  1918.  Estimated  cost 
Fc. 456, 000.  Also  for  tlie  reconstruction 
of  the  Saint-Leu  creche,   Fc. 250,000. 


Sanitary  Installations  at  Lille. — 
Tenders  are  invited  up  to  July  20  by  the 
Administration  des  Hospices,  Lille,  for 
works  in  connection  with  the  sanitary 
in  Satiations  at  the  Hopital  de  la  Charite. 
Estiinated  cost  Fe.341,000.  Particulars 
may  be  obtained  from  the  Direction  des 
Travaux,  41,  rue  de  la  Barre,  Lille. 


Great  French  Waterways  Scheme. — 
The  Havas  Agency  learns  that  the  Inter- 
Ministerial  Commission,  which  was 
appointed  to  enquire  into  the  programme 
of  ])ublic  works  submitted  by  M.  Le 
Tro(iuex,  Minister  of  Public  Works,  has 
concluded  the  first  part  of  its  labours.  The 
works  recommended  involve  an  expendi- 
ture of  five  milliaid  francs  upon  improve- 
ments on  the  Rhone  and  the  Dordogne, 
and  the  canals  of  the  Sarre,  the  Meuse  and 
the  Scheldt.  These  projjosals  will  be  dis- 
cussed by  the  forthcoming  Council  of 
Ministers.  The  Petit  Parisien,  comment- 
ing upon  the  proposed  works,  writes  : 
"  Apparently  the  question  whether  a  por- 
tion of  the  orders  should  be  reserved  for 
French  industries  has  not  yet  been  con- 
sidered. The  Ministry  of  Finance  has 
raised  objectiDUs  to  this  jnoposal,  as 
French  firms,  even  in  the  most  favourable 
circumstances,  coidd  only  be  paid  by 
means  of  a  special  loan.  In  any  case,  the 
main  burden  of  this  great  programme  will 
be  defrayed  by  the  proceeds  of  reparations 
in  virtue  of  a  special  provision  of  the 
Treaty  of  Versailles,  namely.  Clause  19  of 
Annex  2  of  Part  8,  which  authorises 
the  Reparation  Commission  to  utilise 
deliveries  in  kind  not  only  in  the  liberated 
regions,  but  also  elsewhere." 


GERMANY. 

(Reuter's  Engineering  Service.) 

German  Syndicate  Formed. — A  large 
syndicate  has  been  formed  in  Gennany  for 
the  exploitation  of  the  Area  Regulatnrer 
Co.'s  constructions  in  Germany  and  other 
Continental  countries.  The  syndicate  is 
under  llie  control  of  tlie  Ccnunieiy.  und 
Privatbank,  B'erlin,  and  includes  several 
of  the  greatest  industruil  firms  in 
Germany,  such  as  the  Bt>rliner  Maschinen- 
bau  Gesellschaft  and  the  Berliner  Handels 
Gesellschaft. 

Cast  Iron  Market. — The  \'()s.sisrjir 
Zcitiinf/  learns  that  the  Verein  Deutscher 
Misengiessereien,  (liessereiverband,  has 
decided  to  raise  tlie  ])rice  of  cast  goods  for 
t!.e  months  of  Jvdy,  1922,  by  15  i;er  cent. 


SWEDEN. 

( 1  { I', I "ri': li ' s  K N ( ; I .n i'. i: it  i n ( ;  S k li \' i c k . ) 

Material  for  Indian  Railways. — 
Suensk  Hdndclstidnin.gvii  says  that  a 
good  deal  of  comment  has  been  roused  in 
l<>nglan<l   owing   to   "a   large   order  for 


axles  and  wbeelrings  for  the  Indian  rr 
ways  having  been  placed  in  Sweden."  T 
paper  learns,  in  this  connection,  that  te 
sums  involved  are  not  A-ery  large,  and  e( 
siders  the  British  technical  jiress  1 
(  xaggerated  the  importance  of  the  aJf; 


SPAIN. 

(Reuter's  Engineerixc;  Service.)  j 

New    Blast    Furnace. — The  fuijs 
raised  by  the  issue  of  bonds  by  the  Cci- 
paiii'a  Sidenirgica  del  Mediterraneo  aTe( 
be  used  for  the  construction  of  a  hljt 
furnace  with  a  capacity  of  300  tonsi 
day,  together  with  coke  and  steel  furua; 
blooming  mills  for  .sheets,  beams  and  ra 
The  jdans  have  been  drawn  or  mspec 
by  the  American  engineer,  Mr.  Frank 
Roberts. 


u 


SOUTH  AMERICA. 

(Reuter's  Excinkerixc;  Service.] 
Bolivian  RAirw.\Y  Projects. — A 
posal   has   been   made   to   the  Boliv 
Government    for    the    construction  i 
exidoitation   of   a.   railway   from  Pu(» 
Suarez,   on  the  eastern  frontier  of 
Republic,  to  some  point,  yet  to  be  deci 
upon,  situated  on  the  Beni  river,  pa 
through  the  rich  agrrcultiual  provin(  e 
Chiquitos    and    the    no   less  produc 
territory  of  Santa.  Cruz.   In  all  probahi 
the  terminus  selected  will    be  at  a 
marking-   the   confluence   of   the  Ei-^b 
(jrande  and  Piray.    The  estimated  co?; 
the  work  is  £4,000  per  kilometre, 
concessionaires  have  asked  the  Govt 
ment  to  guarantee  a  return  of  5  per  ( 
upon  the  outlay,  not  alone  upon  the 
construction,    but   upon   the   erection  jf 
suitable  buildings  at  Puerto  Suarez 
contrai  t()i<  (the  l^elgian  South  Ameriin 
Co.,  (it  Hiussels,  repi-esented  at  La  Pa>i>y 
the   manager   of    the    Matte    G rosso 
Bolivia)  otter  a  deposit  of  £40,000  ster 
as  guarantee  for  the  carrying  out  of 
whole  work  within  a  period  of  five  ye 
In  the  meantime,  a  second  otter  is  ht 
considered  by  the  Bolivian  Govenm 
for  the  construction  of  a  railway  f 
Santa  Cruz  to  Ein  Grande.  Thf 
emanates  from  the  Madeira-Mamore 
way  Co.,   in  which  a  large  amount  of 
l^ritish  capital  is  invested,  and  is  desifj?d 
;!>■:  a  sub-ititution  for  a  contract,  entered  to 
in  1911,  for  the  building  of  a  railiM 
from  the  left  bank  of  the  Manmre  i 


city 


through  (juayaramerin  to  the 
Riberalta,  also  on  the  Beni  river, 
concessionaires  have  submitted  t 
alternative  routes  :  (1)  Construction 
w  ide  highway,  suitable  for  motor  trO| 
f  rom  Shntz  Ci'uz  to  Cuatro  Ojos,  Pufto 
\'elarde,  or  some  other  equally  suit 
))oinl  on  th(>  Rio  Grande  convenient 
the  loading  and  unloading  of  i 
steamers;  (2)  construction  of  a.  nari^ 
gauge  railway  between  Santa  Cniz  ai 
port  on  the  Rio  Grande,  bringing  intohe 
scheme  the  construction  of  a  new  highly 
and  improving  that  already  in  exister©; 
(3)  the  constniotion  of  an  aerial  cablepy 
lietween  Santa  Cniz  and  the  jn-oposeil  if^f 
port,  making  use  of  the  present  routt|Or 
m'1im  ( ing  a  new  one,  I 


it 
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Short  practical  articles  solicited. 


Exceptionally  high  rates  paid. 


:eyway  Gutting  Vices. 

In  order  to  reduce  the  time  required  for 
lining'  flats  and  cutting-  keyways  in  a 
aantity  of  similar  sliafts,  the  vices  sliown 

'i  the  accompanyint)'  plan  and  elevation 
ere  constructeil,  and  have  proved 
dreniely  useful.  Tliese  allow  the  shafts 
)  he  milled  in  pairs,  but  the  same  prin- 

'iple  may,  of  course,  be  extended  to  deal 
ith  three,  four  or  moi'e  sliaft.s  up  to  the 

i,iachiue's  capacity  and  simply  by  the 
Idition  of  bearino'  blocks.  Originally 
16  shafts    to  be  keywayed   were  Ij  in. 

'ianieter  bv  12i  in.  long,  and  tliese  were 


rlB- 


I  pported  by  a  vice  at  each  end.     For  short 
I'afts  one  vice  only  would  be  necessary, 
[lile  three  would  be  required  in  the  case 
:  long  shafts.      The  vices  are  fastened 
I  «'u  to  the  milling  machine  table  by  the 
jual  bolts.    The  bearing  bhicks  for  sup- 
jrting     the     shaft     are     loose,  and 
;''h  one  is  held  down  to  tiie  vice  by  a  stud 
:,  rl  plate  (see  sectional  drawing).  The 
)cks,  which  are  adjusted  so  that  there 
no  lift^        free  to  move  along  the  vice 
til  the   grip    screw  on    the    rig'ht  is 
■htened  up.       When  the  grip  screw  is 
ykpned,  the  spiral  springs  under  com- 


])ression  between  the  bearing  blocks  foice 
the  same  apart  and  release  the  siiafts. 
This  allows  the  shafts  to  be  quickly 
removed  and  another  set  placed  in  position. 
The  inner  end  of  the  grip  screw  is  kept 
in  position  in  the  hiose  jaw  by  a  screw 
and  groove.  The  t)ther  end  is  squared  to 
receive  a  standard  spanner.  The  bearing 
blocks  are  bored  out  to  the  shaft 
diameters.  Other  sizes  may  be  dealt  with 
if  additional  blocks  are  provided  or  split 
flanged  bushes  may  be  used  in  the  exist- 
ing' bearing  blocks  for  shafts  of  smaller 
diameter.  Although  designed  for  the 
milling-  machine,  these  vices  are  equally 
useful  for  similar  jobs  on  the  shaping-  or 
planing-  machine  where  the  work  is  of  a 
repetition  character. 

A  Vee-Block  made  out  of  a  Piece  of  Angle  Iron. 

Vee-blocks  are  generally  made  in  pairs  and 
are  verv  necessarv  and  useful  tools  on  the 


PLEASE  READ  CAREFULLY. 

For  this  journal  we  want  en sp ,  practical 
and  technical  articles  and  paragraphs,  and 
ioe  are  prepared  to  pay  well  for  ^he?n.  Of 
the  many  who  read  technical  journals 
only  a  few  write.  Why  is  this  ?  It  is 
not  because  they  have  nothing  to  write 
about,  because  every  experienced  en- 
f/ineer's  inind  is  a  storehouse  of  valuable 
information,  irhetlier  he  he  manager, 
foreman,  d ran f/Jilsman,  or  mechanic.  We 
har^e  at  all  limes  overcome  power-house 
troubles,  problem  of  design,  or  work- 
sho))  diff  cullies  by  ingenious  devices. 
Sometimes  striking  methods  become  a 
Ji.abit,  and  we  do  not  realise  that  they  are 
exceptional  till  some  observer  expresses 
astonishment. 

It  is  said  that  every  person  could  write 
one  good^  novel,  and  it  is  certainly  true 
that  everyone  could  write  more  than  one 
useful  wrinkle  or  valuable  article.  We 
write  and  urge  our  readers,  therefore,  to 
give  others  the  benefit  of  their  knowledge 
and  experience- 

marking  table.  In  the  best  regulated  shops, 
however,  one  or  both  are  apt  to  get  ast;  ay 
and.  loss  of  time  is  caused.  A  vee-block 
made  out  of  an  ordinary  piece  of  angle  will 
be  found  to  answer  the  purpose  of  two 
ordinary  vee-blocks,  besides  being  useful 
to  mark  off  kevwavs  on  shafts.    A  set  of 


these  angle  iron  vee-blocks  can  he  made  to 
suit  large  or  small  work,  but  one  made  to  the 
sizes  on  the  sketch  will  be  found  to  cover 
a  big  range  of  work.  Mark  off  a  centre  line 
and  then  position  of  vee  45  deg.  at  each 
side  of  it.    This  vee  can  then  be  sawn  or 


milled  out.  Where  there  arc  no  other 
facilities  holes  can.  be  drilled,  the  pieces 
chipped  out,  and  then  filed  to  lines.  The 
ends  of  the  angle  webs  A  A  should  be  ground 
or  filed  up  so  that  the  angle  plate  will  lie 
flat,  and  care  is  required,  w  hen  this  is  done,  to 
see  that  the  vees  cut  out  are  level  with  each 
other,  and  that  the  bottom  corners  B  are 
at  equal  distance  from  the  bottom  of  the 
angle  wehs  A.  The  double  bearing,  formed 
by  the  angle  webs,  will  be  found  to  answer 
the  same  purpose  as  two  vee-blccks.  and  the 
two  edges  A  A  can  be  used  for  marking  off 
purposes.  Polished  up  this  makes  a  very 
attractive  tool. 


How  to  Test  Drilling-machine  Tables. 

Some  time  ago,  in  a  large  engineering 
establishment  where  the  writer  was 
engag-ed,  a  lot  of  detail  work  was  to  be 
done  on  a  di-illing  machine  through  the 
use  of  jig-s.  The  machine  was  the 
cylinder  column  type,  as  shown,  and  the 
table  was  also  supported  from  a  spindle, 
which  had  a  tendency  to  go  out  of  truth. 
As  it  was  imi)os'.sible  to  expect  any  good 
results  while  using-  a  jig  where  the  holes 
were  4  in.  deep  and  perfectly  at  right- 
angles,  I  discovered  a  verv  simple  and 
effective    method  which    eliminated  all 


trouble  and  applicable  to  any  drilling- 
machine  table.  The  table  was  about  18  in. 
square.  I  procured  a  piece  of  tV-in-  '""ir© 
about  12i  in.  long,  this  I  cranked  to  about 
45  deg.,  leaving  sufficient  length  to  be 
gripped  in  the  drill  chuck;  the  other  end 
was  i)ointed  and  also  cranked.  The  table 
was  then  brought  to  a  suitahle  position, 
and  the  pointer  touching  at  one  point,  the 
fast  pulley  ])ulled  round  by  hand  half  a 
revolution,  which  showed  up  the  eiTor 
immediately.  This  operation  tested  the 
table  at  four  points.  The  accompanying- 
drawing  is  sufficient  to  convince  the 
reader  of  the  method  adojited. 
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(Views  expressed  in  this  Sestion  are  not  necessarily  endorsed  by  the  Editor.) 


THE  FUTURE  OF  WAGES. 

By  Plebeian. 
What  is  to  be  the  future  of  wage.s?  Are 
they  to  be  decided  arbitrarily  by  recurrent 
struggles  between  employers  and  work- 
men, or  is  something  like  a  real  attemjit 
to  be  made  to  adjust  them  on  a  basis 
which  will  be  fair  to  all  concerned.  With- 
out doubt  matters  are  in  a  state  of  almost 
hopeless  chaos.  Ever  since  March,  19,.' 1, 
there  has  been  a  steady,  and  in  some  cases 
a  very  steep,  decline  in  wages.  It  is 
estimated  that  from  the  beg'inning  of 
1921  to  the  end  of  May,  1922.  the  total 
reduction  in  weekly  wages  is  £'8,000,000. 
Of  these  reductions  approximatelv 
£2,000,000  have  taken  place  since  the 
beginning  of  1922.  The  reductions  which 
have  occuired  in  certain  industries  have 
been  of  such  extent  as  to  bring  about 
deplorable  conditions  for  thei  workeis 
employed  therein.  Particularly  is  this 
true  of  the  coalfields.  Almost  from  the 
length  and  breadth  of  the  United 
Kingdom  vehement  protests  are  being 
made  by  the  miners  against  the  pass  to 
which  things  have  come.  In  Lancashire, 
Cheshire  and  Stafford  miners  even  when 
working  a  full  week  are  now  receiving 
only  about  20  per  cent  above  the  1914 
level.  Furthermore,  it  has  been  pointed 
out  by  the  owners  that  if  wages  were 
based  strictly  on  the  monthly  ascertain- 
ments the  percentage  over  1914  would  be 
even  less.  Yet  the  cost  of  living,  as 
shown  by  the  Board  of  Trade  returns,  is 
still  81  per  cent  about  pre-war  level.  It 
has  long  been  complained  by  the  trade 
unions  that  these  figures  have  almost 
always  under-estimated  the  rise  in  prices. 
But  even  if  they  are  accepted  it  is  clear 
that  the  miners  of  Lancashire  and 
Cheshire  are  a  long  way  below  the 
standard  of  1914. 

Government  Subsidies  no  Remedy. 

Nor  must  it  be  imagined  that  it  is  this 
area  alone  that  is  so  adversely  affected. 
If  the  mining  industry  for  the  whole 
country  is  examined,  the  average  wages 
will  be  found  to  be  down  to  the  minimum 
]H escribed  by  the  national  agTeement. 
So  that  the  miners  as  a  whole  are  just  as 
badly  affected  as  those  in  liancashire. 
What  must  be  the  position  of  men  who 
are  not  fortunate  enough  to  be  employed 
for  a  full  week?  It  can  be  little  short 
of  desperate.  There  is  small  wonder  that 
there  has  come  a  call  for  the  termination 
of  the  national  agreement  or  alternatively 
for  a  modification  which  will  provide  for 
a  subsidence  wage  in  harmony  with  the 
cost  of  living.  It  is  being  argued  that 
the  Government  should  once  again  renew 
the  subsidv  svstem  in  the  mining  industry. 
It  is  claimed  that  as  coal  is  the  factor  on 
which  the  whole  of  oxtv  industries  are 
dependent,  there  are  special  reasons  which 
justify  this  being  done.  No  one  realises 
more  Icponly  than  the  writer  the  terrible 
hard  shir;:-:  which  the  ('miners  and  their 
families  must  be  enduring  just  now.  The 


l)itterness  of  feeling  which  must  arise 
when,  after  a  week  of  arduous  uni emitting 
toil,  the  reT\'ard  is  something  which  does 
not  furnish  even  the  barest  necessities  can 
be  well  undeistood.  But,  after  all,  what 
would  a  subsidy  mean?  In  effect  it  would 
be  that  other  workers  would  have  to 
])rovide  in  taxation,  either  direct  oi' 
indirect,  the  sums  necessary  to  allow  the 
miners  to  be  paid  a  living  Avage. 

The  Incidence  of  Reductions. 

}h\t  who  would  suggest  that  it  is  pos- 
sible for  the  rest  of  the  industrial  com- 
munity to  supply  such  a  subsidy.  Wages 
are  down  in  practically  every  trade,  and 
some  sections  have  been  hit  almost  as 
badly  as  the  miners.  In  shipbuilding, 
men  are  receiving  little  more  than  40  per 
cent  above  their  pre-war  weekly  wages, 
and  unemployment  is  probably  as  rife  in 
shipbuilding  as  in  mining.  Engineering 
IS  little  better.  It  isi  true  that  at  present 
wages  are  approximately  83  per  cent  above 
pre-war,  but  it  is  an  open  secret  that  the 
employers  are  detennined  to  enforce  reduc- 
tions such  as  will  place  the  engineers  in 
no  better  position  than  the  shipbuilding 
workmen.  By  the  time  these  notes  are 
published,  the  conference  between  the 
Engineering  Employers'  Federation  and 
the  unions  will  have  taken  place.  There 
is  little  doubt  that  the  unions  will  play  for 
time,  and  that  some  adjournment  will  take 
place.  The  opinion  i^  i;i'cwing  that  if  the 
unions  put  up  a,  determined  resistance  they 
may  be  able  to  secure  modifications  of  the 
employers'  proposals.  Although  the 
latter  have  not  yet  been  disclosed,  they 
will  probably  insist  upon  a  reduction  of 
16s.  6d.  per  week.  It  is  contended  that 
the  employers  would  not  be  keen  upon 
locking-out  the  men  on  the  wages 
issue  so  soon  after  the  termination  of  the 
recent  lock-out.  Few  have  any  doubts  in 
their  minds  that  some  reduction  will  take 
place,  and  sooner  or  later  wages  will 
approximate  those  in  sliii>building.  The 
incidence  of  the  reductions  has  been 
verv  inequitable,  as'  between  industiy 
and  industry.  Some  unions  have 
virtually  been  able  to  maintain  a 
considerable  advance  over  the  pre-war 
standard.  Dockers  wages  are  still  140  per 
cent  aliove  1914,  and  even  if  the  proposed 
reduction  oi  2s.  per  day  takes  ]dace  they 
will  then  be  receiving  double  their  pre- 
war rates.  As  matters  stand,  in  certain 
ports,  dockers  are  receiving  66s.  per  week, 
while  shipbuilding  and  repairing  trades- 
men are  getting  57s.  It  must  not  be  for- 
gotten, moreover,  that  the  dockers  are 
working  a  44-hour  week,  so  that  the 
hnuily  rate  as  between  the  docker  and  the 
shipbuilding  tradesman  agsTavates  the 
difference  still  further.  The  disparity 
between  men  of  the  same  calling,  but 
workiuL''  in  different  industries,  is  still 
worse.  Thus  a  joiner,  painter,  upholsterer, 
electrician  or  other  tradesman  M-orkinir  in 
shipbuilding  may  receive  anything 
'between  16s.  and  £1  per  week  less  than 
when  he  is  employed  in  the  building 
industi-}'.    The  steel  and  tinplate  trades 


have  also  suffered  very  heaA^y  reduct  m 
under  the  sliding  scale  agreements,  wlcl 
are  based  upon  the  selling  price  of  t  ii: 
pro'diict.  Looking  at  industry  as  a  wlile 
it  is  clear  that  it  would  be  unjust  toht 
workers  to  expect  them  to  subsi;is( 
miners'  wages.  It  is  the  method  of  asss- 
ing  wages  which  requires  revision. 

Sliding  Scale  Agreements.  j 

With  the  exception  of  the  printers  ind 


one  or  two  other  trades,  we  think  it 
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which   have  entered   into  sliding 
agreements,  based  on  the  cost  of  liv 
have  fared  much  better  than  the  otl 
One  has  only  to  look  at  the  rates  pai 
the  building  industiy  and  public  utit\ 
services  to  see  this.  It  is  tine  that  rei  e 
the  building  operatives  have  acceptc 
reduction  of  2d.  per  hour  outside  of:lie 
sliding  scale  agreement  as  it  were, 
even  so,  they  are  on  the  average  recei 
more  than  100  per  cent  over  pre-war  r 
The  action  of  the  officials  of  the  buil 
unions  in  accepting  this  reduction,  aft 
rejection  by  ballot  vote,  has  been 
greatly  criticised.     To  those  who 
g-iven  thought  to  the  subject  itisapp; 
that  the  officials  were  justified.  ^Tfes 
are  stabilised  until  March  1,  1923.  aslso 
are  the  working  hours.    The  adjust  ent 
of  the  additional  2d.  per  hour  reductio  has 
been  so  arranged  that  all  towns  whertlie 
rate  on  April  1  was  less  than  Is.  7d 
a  reduction  of  lid.  per  hour  only,  w 
those  were  the  rates  were  under  Is.  \i 
suffer  Id.  per  hour  reduction.  Thilhas 
resulted  in  the  automatic  upgradir 
many  towns  in  the  lower  paid  areas, 
railway  men  are  now  mostly  on  thejtop 
rate,  which  is  fixed  at  100  per  cent 
the  pre-war  level.    Whether  they  w 
able  to  maintain  their  position  reina 
be  seen,  as  the  sliding  scale  asrree 
has  virtuallv  (so  far  as  the  bulk  o 
railway  workers  are  concerned)  cea; 
operate.    There  are  many  demand-; 
various  sections  of  industiy  for  a  i 
tion  in  railway  rates,  and  it  is  diffic 
see  how  extensive  reductions  can 
place  unless  some  corresponding-  moc  ica- 
tions  are  made  in  railway  wages. 

Altogether  the  wages  auestion 
puzzle,  and  with  a  tendency  for  pii 
rise  it  is  likelv  to  get  worse.  Here.  ; 
a  sliding  scale,  based  on  the  cost  of  1 
would  operate  to  the  advantage  r 
employee.  The  principal  arai 
against  such  agreements  is,  that  the 
to  retard  the  placing"  of  orders 
would  otherwise  take  place  if  was'tvjs'^f*' 
stabilised  for  a  period.  While  therniii^ 
be  something  in  the  contention,  it  h|  no' 
yet  been  shown  that  drastic  reducfiks  in 
wages  hitve  had  the  effect  of  rewin? 
trade.  Wao-es  must  bear  some  relatin  1" 
the  cost  of  livino-.  Workmen  cannrlpivf 
efficient  work  unless  thev  receive  aVa?^ 
which  provides  a  decent  standaj. 
living.  The  sliding  scale  aaTcrieii:- 
have  the  outstanding"  merit  of  adistii 
wao-es  without  continual  threats  of  .<1i'- 
trial  strife,  and  the  securitv  thalth- 
affords  cannot  be  over  estimated,  ' 
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\        THE  SQUARE  DEAL. 

i  FOUNDATION  OF  INDUSTRIAL  PEACE. 


I  The  great  problem  wliieli  confroiit.s  those 
'  who  urge  a  Greater  use  of  "  science  "^^n 
1  industrial  management  is  to  be  found  in 
the  fact  that  industry  has  scarcely  com- 
f  pleted  the  period  of  its  infancy,  says  a 

i  writer  in  the  current  issue  O'f  I ndiistHal 
Welfare.  The  efficiencv  of  the  merdianical 
side  has  reached  a  high  degree  of  perfection 
and  the  attainment  of  that  perfection  has 
opened  the  eyes  of  our  industrial  leaders 
to  the  fact  that  all  is  not  well  with  the 

I  human  side,  that  economic  production  is 

ii  not  merely  a  queistion  of  perfect  machinery, 
p.  It  seems  obvious  that  scientific  research 
[{  with  a  view  to  securing  better  service  from 
H  induistry  might  well  be  devoted   to  an 

II  examination  of  some  of  the  faulty  methods 
V  which  prevent  the  human  element  from 
^  becoming  truly  efficient.  If  management 
'p  is  to  become  a  science,  as  we  are  beginning 
!p  to  see  it  must,  it  must  be  founded  on  a 

firmer  foundatioin  than  is  to  be  found  in 
!'  industry  at  the  present  time.  Its  corner- 
^  stone  must  be  confidence,  and  the  tin- 
ij^  pleasant  truth  is  that,  with  a  few  ex- 
!|,'  ceptions,  confidence  is  lacking.  The 
'i;  ultimate  efficiencv  of  industi-v  will  rest  on 
1]  the  square  deal  all  round.  That  question 
f\  does  not  confine  itself  to  "a  fair  day's 
work  for  a  fair  day's  pav."  Neither  does 
;  it  necessarily  mean  that  the  worker  shall 
1  share  the  control  of  industxy,  but  it  does 
mean  that  each  side  shall  aim  at  arriving 
at  the  stage  when  it  can  place  all  its  cards 
i'  on  the  table  with  the  certain  knowledire 
t  that  the  final  decision  on  any  matter  will 
[  bo  scrupulously  fair  and  just.  The  em- 
'  ployer  can  take  the  first  great  sten  towards 
j  that  end  by  ensuring  that  conditions  in 
;  his  works  are  such  that  danger  to  life  and 
:  health  is  reduced  to  a  minimum,  that  everv 
I  reasonable  facilitv  for  comfort  is  provided, 
1  and  that  quick  and  certain  means  of 
!  remedying  iniustices  and  investigating 
'  coninlaints  and  greivances  are  at  the  dis- 
nosal  of  everv  employee.  Given  such  a 
foundation,  the  exponents  of  more  scien- 
?   tific  methods  will  have  an  easy  task. 


[     BAD  TRADE  PROBLEMS. 

\   

t    A  MEETING  was  held  at  the  Central  Hall, 
*    Westminster,    recently,    the    object  of 
I    which  being  to  formulate  a  constructive 
;    and  industrial   policy   which  will  safe- 
ly   guard  our    iiidustrv  and    restore  Great 
'    Britain   to   its    former   position   as  the 
'\   premier  manufacturing  nation. 
t       The  principal  speaker  at  the  meeting, 
^    which  was  held  under  the  auspices  of  the 
;    National  Union  of  Manufacturers,  was  the 
'I    Duke  of  Northumberland.    He  proposed 
'    a  resolution  putting  forward  as  a  construc- 
'    five  policy  that  there  must  be  further  re- 
duction   of    national    expenditure,  the 
enforcement,  in  co-operation  with  France 
and  the  other  Allied  Powers,  of  the  reso- 
1     lutions  of  the  Reparations  Commission  in 
'i    regard  to  internal  taxation  in  Germany, 
the  speeding  up  of  the  Safeguarding  of 
the  Industries  Act,  and  the  review  of  the 
present  law  relating  to  trade  unions  and 
I     trade  disputes. 

i        Dealing  with  the  question  of  reparations. 

the  Duke  said  that  Pan-Germanism  had 
^    received   a   blow,  but  it  had   not  been 
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killed.  Our  policy  had  plaved  consis- 
tently into  the  hands  of  Russia  and 
Germany.  He  declared  that  the  first  step 
towards  remedying  errors  which  had  been 
committed  was  an  alliance  with  France 
and  Belgium  ;  secondly,  the  enforcement 
of  the  conditions  laid  down  by  the  Repara- 
tions Commission ;  and  thirdly,  a  com- 
mercial and  industrial  policy  designed  not 
to  do  a  deal  in  oil  with  a  direct 
Empire  governed  by  a  gang  of  miscreants 
who  denied  the  right  of  private  policy, 
but  to  restore  our  trade  in  our  dominions 
and  dependencies,  upon  which  the  life  of 
this  counti-y  depended. 

With  regard  to  labour,  he  said  the  root 
of  the  trouble  was  the  corruption  of  the 
trade  union  system,  which  had  been  con- 
verted into  a  political  weapon  b^-  the 
Labour  Party. 


RELIEF  SCHEMES. 

The  Manchester  Town  Planning  Com- 
mittee have  received  a  letter  from  the 
Ministry  of  Transpoi-t  stating  that  con- 
sideration will  be  given  to  applications 
by  local  authorities  for  further  assistance 
frohi  the  Road  Fund  towards  the  cost  of 
load  schemes.  These  schemes  must  be 
desirable  in  themselves  from  the  point  of 
view  01  road  traffic  and  find  useful  work 
for  the  unemployed  during  the  current 
financial  year.  Priority  of  consideration 
will  be  given  to  extensions  of  schemes 
already  carried  out  or  in  hand,  new  roads 
connecting  large  towns,  diversions,  widcn- 
ings,  and  improvements.  The  assistance 
from  the  Road  Fund  will  not  in  any  case 
exceed  50  per  cent  of  the  estimated  cost  of 
approved  schemes. 

With  a  view  to  finding"  additional  work 
for  the  unemployed,  and  provided  that 
sufficient  assistance  can  be  obtained  from 
the  Government,  the  committee  are  pre- 
pared to  recommend  nine  schemes  for  new 
loads  or  continuations  of  existing  roads, 
involving  an  expenditure  of  £1,000,000 
and  finding  work  for  3,400  men  for  periods 
varying-  from  30  weeks  to  over  a  year. 
These  roads  form  part  of  the  schemes 
already  arranged.  Should  the  plans  be 
accepted  by  the  city  council,  it  is  pro- 
posed that  they  should  be  carried  out  in  a 
certain  order.  The  first  is  the  continua- 
tion of  a  road,  already  provided  for  in  a 
town-planning  scheme,  along  Moston  Lane 
to  Bower  Lane,  a  distance  of  2,280  vards. 
The  cost  is  estimated  at  £U4,0dO  for 
works  and  land.  About  520  men  will  be 
required  for  42  weeks.  The  second  is  a  con- 
tinuation of  another  road  alreadv  planned 
from  Moston  Lane  to  a  point  in  Greengate 
Street.  Chadderton.  This  is  estimated  to 
cost  £122,956,  and  will  provide  employ- 
ment for  400  men  for  a  year.  Its  length 
is  1,730  yards.  Continuations  of  three 
roads  in  a  second  town-planning  scheme 
comes  third  in  order.  Tliese  are  estimated 
to  cost  £73,000,  and  to  give  400  men 
work  for  30  weeks. 


Liege  Technical  Exhibition. — H.M.  Consul 
at  Liege  reports  that  'the  Technical  Ex'hibition, 
organised  in  crniiiiiK  i 'rin  with  the  Scientific  Con- 
gress of  the  Asx.ri.il  iMii  des  Ingenieurs  Snrtis  de 
rEcole  de  Liege,  .\  as  opened  on  June  18  bv  H.M. 
the  Kiiiii  of  the  Beleians.  The  Prime  Minister, 
members  of  the  Cabinet,  and  various  diplomatic 
representative'  attended.  The  British  delegation,  lo 
the  number  of  over  a  hundred,  were  accorded  an 
excellent  reception  during  the  week's  celebrations. 


LIGHTING  OF  WORKSHOPS. 


Both  from  the  production  and  health 
points  of  view  the  good  lighting-  of  fac- 
tories is  important,  and  the  third  report 
of  the  Departmental  Committee  on  Light- 
ing' in  Factories  and  Workshops,  which 
was  issued  recently,  was  even  more 
interesting  than  the  earlier  reports.  The 
committee  was  appointed  in  1913,  and  in 
its  first  report  recommended  that  tliei-e 
should  be  a  statutory  provision  requiring 
adequate  and  suitable  lighting  in  every 
part  of  a  factory  or  workship,  and  giving 
power  to  the  Secretary  of  State  to  make 
orders  defining  adequate  and  suitable 
illumination  for  factories  and  workshops 
or  any  parts  thereof,  or  for  any  processes 
carried  on  therein.  In  the  third  report, 
the  committee  points  out  that  the  workers 
complained  of  a  feeling  of  strain  when 
there  was  little  general  illumination  over- 
head. 

The  committee  added:  "  W^e  wish  to 
take  this  opportunity  of  drawing  attention 
to  the  undesirability  of  excessive  lighting 
contrast  between  the  surroundings  and  the 
point  of  work." 

Dealing  with  the  effect  of  lighting  on 
accidents,  the  committee  states:  "  We  are 
of  opinion  that  fui-ther  detailed  inves- 
tigations of  accidents  over  a  longer  period, 
with  special  reference  to  lighting  condi- 
tions, is  desirable."  Such  an  enquiry 
would  be  especially  valuable  as  regards 
accidents  due  to  persons  falling. 

In  conclusion,  the  committee  states: 
"  While  we  hope  that  the  adoption  of  the 
recommendations  made  in  this  report  will 
tend  to  secure  more  adequate  lighting  in 
factories  oenerally,  we  desire  to  point  out 
that,  in  our  opinion,  much  work  will  re- 
main to  be  done  before  the  regulation 
of  factory  lighting  can  be  established  on 
a  basis  of  definite  legal  minima  for  illu- 
mination. We  think,  indeed,  that  if  hard- 
ship to  employers  and  much  administra- 
tive difficulty  is  to  be  avoided  any  such 
regulation  should  be  preceded  by  a  careful 
and  systematic  enquiiy  conducted  on  two 
main  lines  :  — 

"  (1)  The  collection  for  ever\-  process 
concerned  of  a  sufficient  number  of 
observations  to  give  some  indication  of  the 
best  existing  practice. 

"  (2)  Experimental  research  with  the 
object  of  discovering  the  conditions  of 
illumination  desirable  on  physiological 
and  psycholog'ical  grounds. 

"  Ample  proof  is  now  forthcoming  of 
the  relation  between  lighting-  on  the  one 
hand  on  production,  and  safety  on  the 
other,  and  it  seems  to  us  not  unreasonable 
to  expect  active  co-operation  on  the  part 
of  all  the  principal  industries  in  which 
lighting  is  specially  important." 

The  committee  suggests  that  the  prin- 
cipal industries  should  be  invited  to 
assume  partial  responsibility  for  the 
scheme  specified  by  arrang-ing  for  the  col- 
lection of  the  actual  data  possibly 
through  the  research  association  where 
they  exist. 


Strike  at  German  Shipyards.- — A  message  from 
Amsterdam  states  that  the  engineers  at  the 
Hamburg  and  Bremen  shi|ivards  are  on  strike  as  a 
protest  against  the  wages  question.  A  number 
of  ships  are  unable  to  leave  the  port. 
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ABSTRACTS  OF  1  IMPORTANT  AND  INTERESTING  ARTICLES. 


PETROLEUM  REFINING  METHODS. 

The  methods  of  refining  petroleum  have 
not  kept  pace  with  the  importance  ^\  hich 
petroleum  has  assumed,  both  indush-ial!y 
and  politically,  in  world  economies. 

This  process  consists,  'briefly,  in  the  ex- 
traction of-  the  objectionable  cousitut(;uts 
from  the  treated  oil  by  means  of  liquefied 
sulphur  dioxide.  Only  those  hydrocarbons 
which  are  unsaturated  (poor  in  hydrogi^n) 
dissolve  in  the  liquefied  sulphur  dioxide  ; 
the  saturated  hydrocai-'bons,  those  rich  in 
hydrogen,  remain  undissolved. 

Unsaturated  hydrocarbons  in  the  ben- 
zine fraction  dimijiish  the  efficiency  of 
the  motor  spirit  and  are  the  origin  of 
cai'bon  deposit  during  combustion.  In 
lamp  oil  they  cause  unsatisfactory  'burn- 
ing, sooty  flame  and  inferior  illuminating- 
power  ;  in  fuel  oil  they  cause  the  un- 
pleasant odour  and  low  efficiency  during 
combustion ;  and  in  lubricating  oil  they 
are  responsible  for  the  foi-mation  of 
asphalt,  decomposition  of  the  oil  at  high 
temperature,  etc. 

The  Edeleanu  process  extracts  only 
these  objectionable  constituents.  With 
this  method  a  solution  of  the  unsaturated 
liydrocarbons  in  liquefied  sulphur  is 
achieved;  the  solvent  is  then  evaporated, 
and  this  operation  being  a  very  simple  one 
only  small  expense  is  incurred.  All  the 
solvent  is  recovered  with  the  exception  of 
i  to  I  per  cent  and  can  !be  used  again,  so 
that  there  is  no  loss  of  solvent ;  and  as 
after  the  evaporation  of  the  solvent  the  ex- 
tracted hydi'ocarbons  are  left  Ibehind, 
there  is  also  no  loss  of  the  treated  dis- 
tillate. The  unsaturated  hydrocarbons 
can,  morover,  then  be  used  for  various 
technical  purposes;  they  possess,  on  the 
average,  a  value  at  least  equivalent  to  the 
treated  distillates. 

The  Edeleanii  process  deviates  funda- 
mentally from  previous  methods  of 
refining. 

Particiilarly  advantageous  results  have 
been  obtained  in  the  production  of  lubri- 
cating oil  from  heavy  petroleums;  and  the 
writer  learns  from  the  Bruenn-Koenigs- 
f  elder  Maschinenfabrik,  who  make  a 
speciality  of  plant  for  the  process  and 
grant  licenses  for  its  manufacture,  that  by 
means  of  a  slight  amplification  first-rate 
transformer  oil  can  now  be  made  from  any 
lubricating  oil  fraction. — The  Petrol  (mm 
World,  July,  1922. 

THE  ENTLER  ALL-METAL 
BIPLANE. 

The  Entler  Ail-Metal  Sporting  Oanti- 
U'ver  liiplane  is  the  pi'oduct  of  a  new- 
comer to  the  (jreiinan  aircraft  industry — 
Ihe  Entler- W'erk,  Wilhelmshaven .  It  is 
designed  by  Herr  Victor  Entler,  of 
lli'emen,  who  was  formerly  with  the 
Junkers,  Sablatnig  and  Hansa-Branden- 
burg  firms.  The  first  series  of  this  small 
biplane  is  in  the  production  stage,  and 
will  be  produced  both  as  a  single-seater 
and  a  two-seater. 


Amoncrst  others,  Mr.  Entler  hopes  to  fit 
the  40  h.p.  Green  engine  in  these 
machines.  The  'plane  itself  is  sold  in 
(irennany  for  Mk. 250. 000  and  in  Great 
Britain  for  £220,  witli  two  years'  guar- 
antee. With  the  present  engine  installa- 
tion, a  30  h.p.  twin-opposed  Haacke 
engine  is  fitted. 

The  Entler  biplane  has  not  yet  been 
tried  out  in  the  air  to  its  full  capacity,  but 
it  has  been  designed  for  10  hours'  non-stop 
flying  capacity.  So  far  a  speed  of  65  miles 
per  hour  has  been  attained  with  the  80 
h.p.  engine.  The  wheel  shaft  of  the 
undercarriage  is  made  in  two  parts, 
and  the  rudder,  divided  elevators  and 
ailerons — which  are  fitted  to  the  top  plane 
only — are  imbalanced.  Both  the  xipper 
and  lower  planes  are  one-piece  jobs  that 
can  be  mounted  and  removed  quickly  and 
easily.  The  petrol  tank  is  fitted  inside 
the  top  plane.  The  control  of  the  ailerons 
is  by  means  of  duralumin  rods  and  cables. 

The  principal  characteristics  of  this 
machine  are:  Span  (top),  28ft.:  span 
(bottom).  19  ft.  0  in.  ;  chord  (top),  4  ft.  ; 
bottom.  8  ft.  8  in.;  gap,  3  ft.  11  in.  ; 
overall  length.  16  ft.  9  in.  :  overall  height, 
7  ft.  9  in.  ;  area,  main  planes,  150'6  s(|uare 
feet;  weight  empty,  375  1b.;  and 
designed  speed,  80'  miles  per  hoiir. — 
FUghf.  June  29,  1922. 


A   SOUTH    AFRICAN  UNIVERSITY. 

At  a  dinner  of  past  students  of  the 
TTniversity  of  the  Witwatersrand,  held  at 
the  Scientific  and  Technical  Club  recently. 
Professor  John  Orr  was  presented  with  a 
tantalus  as  a  slight  token  of  the  esteem 
in  which  be  is  held  by  the  Old  Students' 
Union. 

In  prO'posiiKg  the  tnasi  oi  Professor  Ow, 
Mr.  L.  D.  Hingle,  president  of  the  Old 
Students'  Union,  drew  attention  to  the 
fact  that  he  had  been  a  veritable  bulwark 
of  the  institution  with  which  they  were  all 
proud  to  be  connected  for  many  years. 
At  a  time  when  his  hearers  were  commit- 
ting youthful  indiscretions,  Professor  Orr 
joined  the  School  of  Mines  in  Kimberley. 
This  was  25  years  ago.  Since  then 
"  Jock  "  Orr  had  been  associated  with  tlie 
school  until  it  blossomed  forth  into  the 
University  of  Wit watersrand. 

Reference  was  then  made  to  I'rofessor 
Orr's  public  life  and  the  manj'  honoiirable 
positions  he  had  held,  after  which  Mr. 
Hingle  asked  the  gathering  the  drink  to 
the  "  Health,  wealth  and  long  life  of 
Professor  '  Jock  '  Orr." 

In  replying,  Piofessor  Orr  said  that 
after  25  years  of  worlc  it  was  very  grati- 
fying for  him  to  attain  to  such  friendshij* 
with  his  former  students.  The  siiccess  of 
Americaii  univei-sities,  he  stated,  was  due 
to  the  assistance  given  by  Old  Students' 
Unions.  He  ui-ged  the  past  students  of 
the  university  to  found  a  scholarship,  and 
he  looked  forward  to  the  day  when  he 
could  number  among  his  students  the  son 
of  one  of  those  present  there  that  night. 
Many  old  students  occupied  good  posi- 
tions, and  the  time  was  fast  approaching. 


he  hoped,  when  all  the  important  po 
lions  in  the  country  would  be  held 
South  Africans.      He  was  in  favour 
young  Afrikanders  going  overseas  aftr 
completing  the  university  course  in  ordr 
to  gain  experience.    He  himself  hoped  ■) 
serve  the  university  for  a  good  many  ye;^ 
yet.     He  would  never  forget  their  kin 
ness   that  evening. — TJie  South  Afnci 
Milling  and  I'Jnrjineernuj  Joiintdl,  Ju 
8.  1922. 


CRAB    BUCKET  PLANT   FOR  COA 
TRUCKS. 

The   state   coal   mine   at  Wontha 
Vic,  has  recently  installed  an  interestij 
grab  bucket  for  adjusting  the  weight 
the  loaded  trucks  leaving  the  mine.  T 
plant  is  novel  in  its  application,  and 
such  a  description  will  be  of  interest 
engineers. 

In  connection  with  the  campaign  of  t 
V^ictorian     Ilailway  Commissioners 
attain  more  nearly  100  per  cent  loading 
their  goods  trucks,  and  a  gTeater  milea 
per  day,  it  was  found  that  the  coal  true? 
leaving   the   mine   were   in   many  ca; 
under  weight;   in   other   instances  th 
were    overloaded,    so    that    trouble  w|? 
experienced  through  hot  axle  boxes, 
order  to  adjust  the  trucks  to  weight,  it  vj 
necessary,  in  the  case  of  trucks  too  hear 
or  too  light,  to  shunt  them  to  a  siding  of 
they  had  been  weighed  and  to  have  a  gaf 
of  men  shovelling  coal  either  oi¥  or  on 
the  truck,  as  might  be  required. 

In  addition  to  the  cost  of  this  laboi 
considerable  interference  to  the  smoo 
ness  of  working  resulted,  due  to  the  lo' 
motive  having  to  shunt  faulty  true 
This  also  meant  a  further  delay  of  pn 
ably  24  hours  whilst  the  truck  was  bei 
adjusted  to  weight. 

The  department  invited  tenders  for|» 
plant  capable  of  i)erforming  the  followi 
duties :  — 

(a)  Unloading  slack  or  lump  coal  fn 
lailway  trucks  standing  on  the  two  lii^ 
of  track,  and  delivering  this  coal  to  t 
storage  bunkers. 

(h)  Removing  slack  or  lump  coal  fni 
the  storage  bunkers  and  delivering  ba 
to  railway  trucks,  on  either  track. 

((.')  Adjustable  so  that  small  or  varial 
(|uantities  of  coal  could  be  removed  fni 
<>]  .ulded  to  a  truck  strnuliny  on  the  \ve!L 
bridge  to  adjust  the  load  to  tlie  recjuir 
weight. 

The  plant,  which  has  been  satisfactor: 
operating  for  some  months.  Avas  .suppli 
by  Messrs.    Malcolm   Moore   Pty.  LttL 
Melbourne,  and  is  of  Australian  maul- 
facture. 

It  consists  of  an  electric  telj)her  open 
i!i.<'-  a    sj)eciallv-d(>'^igi'e(l    f(  ur-roi;e  nr 
spinning  grab  bmdcet.     The  telpher  ic 
tains  two  rope  drums,  which  are  iiib 
connected  and  under  the  control  of  t* 
driver,  enabling  him  to  manipulate  if 
bucket  so  that   it  will  comply  with  t» 
duties  reciuired  bv  the  specification. 

On  lowering  ihe  bucket  on  an  ov(j- 
weight  truck  it  is  j)ossible,  as  the  gr« 
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Itioses,  to  cause  it  to  take  a  full  bite,  or 

I  Iteniately,  tK>  iiievely  skim  one  or  two 
^uiidrGdweio-Kt  of  con  I  fi  inn  the  top  of  tlie 
!  vmI. 

!(  Tlie  grab  lias  a  capacity  of  12-14  cwt., 
fad  the  four  ropes  operating  it  are  so 
Arranged  to  prevent  spinning'  or  twisting 

f  the  bucket,  and  enabling  the  driver  to 
[pen  or  close  it  at  any  desired  amount, 
i  fld  at  any  required  speed, 
i  As  a  truck  comes  on  to  the  weigh- 
'  ridge,  the  weighman  signals  the  telpher 
:  river  how  much  coal  is  required  to  be 
jsmoved  from  or  added  to  the  truck  to 
i  Jjust  it  to  weig-ht.      The  plant  has  a 

ipacity  for  dealing  with  trucks  at  the 
[  ite  of  approximately  one  truck  every  two 
'iiinutes. — Tfie  Commonwealth  Engineer, 
jky  1,  1922. 

;a  large  sugar  factory 
installation. 

li  The  sanitary  merits  of  the  electric  drive 
[re  also  of  great  importance  in  the  suc- 
Ussful  conduct  of  a  sugar  refinery,  and  a 
[^avanese  finu  has  realised  this  in  a  veiy 
I  ractical  way  by  placing  a  large  order  for 
H^ntrifugal  machinery  with  a  Scottish 
I  rm,  Mess.r8.  I'ott,  C'assels  &  Williamson. 
[  his  extensive  installation  consists  of  75 
J^lectrically-driven  units  arranged  in  two 
!  ouble  rows,  batteries  of  42  and  -33 
•lachines  respectively,  steel  baskets  30  in. 
^1  diameter  by  18  in.  deep.  Each  machine 
as  its  own  individual  electric  motor  for 
hree-phase  alteriiating  current — in  all 
!3  electric  motors  of  very  ample  capa- 
Hity,  1,200  revolutions  per  minute.  The 
^  entrif  ugals  are  driven  by  the  motoi  s 
I'lrougli  a  special  fonu  of  friction  clutch, 
[•hich  also  acts  as  a  flexible  coupling 
etween  the  motor  and  centrifugal. — 
Tune,  1922. 

jjCREENINC  VALVE  OSCILLATORS. 

\  Soldering  up  the  joints  of  a  simple 
opper  box  surrounding  an  oscillator  was 
jound  to  reduce  considerably  the  energy 
l^adiated  from  the  box,  but  some  still 
fiassed  apparently  through  the  metal 
;tself,  but  a  similar  experiment  made  with 
i|  tinned  iron  box  proved  that  the  iron  was 
fiuch  more  opaque  to  the  radiation  than 
j,lie  copper,  as  soldering  up  all  the  cracks 
jut  off  the  radiation  completely.  The 
I  tieory  of  the  penetration  of  high  fre- 
Fuency  currents  into  metal  indicates  that 
a  difference  is  to  be  expected,  and 
liat,  in  fact,  iron  should  be  equivalent  to 
etween  four  and  six  times  the  thickness 
f  copper.  Hence,  it  is  only  possible  to 
hreen  a  valve  oscillator  completely  {i.e., 
f'onipletely  as  far  as  ordinary  Hi.F. 
!  mplifier  is  concerned)  by  enclosing  it 
(aside  a  hermetically  sealed  box  of  tinned 
[TOn  of  sufficient  thickness  to  prevent  the 
1  irect  penetration  of  the  H'.F.  magnetic 
peld  through  it.  A  mercury  seal  for  the 
lid  of  the  tinned  iron  box  proved  equally 
I'ifective  to  the  solder,  but  the  slighest 
I  rack  not  closed  allowed  a  relatively  large 
'  scape  of  radiation.  For  complete  screen- 
jag  in  this  manner  no  controls  can  be 
1  arried  outside  the  box,  unless  with  care- 
I  ul  design  it  should  prove  possible  to  seal 
f'ith  mercury  these  moving  parts  as  well. 
I  f  controls  cannot  be  carried  outside  the 
r  preening  a  large  part  of  the  valve  of  the 
j  eterodyne  is  lost,  especially  since  the 
I  lequency  of  the  oscillator  is  changed  by  a 
oiisiderable  amount  when  the  lid  is  put 


on  the  box,  owing  to  its  effect  upon  the 
inductance  of  the  coil  in  the  oscillation 
circuit. 

The  efficiency  of  these  screening- 
methods  depends  upon  the  frecxuency  of 
the  oscillations,  and  decreases  with 
increase  of  wavelengths — the  longer  wave- 
lengths proving  more  difficult  to  screen. 
Since,  however,  the  amplifier  and  ils 
associated  circaiits  are  much  less  affected 
by  the  stray  fields  of  longer  wavelength, 
the  difference  is  not  so  serious  as  the 
mathematical  theory  would  at  first  lead 
one  to  expect.  The  difficulty  of  screen- 
ijig  amplifiers,  etc.,  from  disturbing  low- 
frequency  fields,  however,  rather  tends  to 
emphasise  this  fact,  and  to  confii-m  the 
general  results  given  by  the  theoiy. — 
Wireless  World,  July  1,  1922. 

A  PLEA  FOR  THE  STORAGE 
BATTERY. 

In  the  early  days  of  the  electric  supply 
industry,  the  stoirage  battery  was  an 
essential  constituent  of  every  direct 
current  scheme.  Latterly,  with  the  rise 
of  three-phase  and  the  growing  cxilt  of 
capital  stations  with  e.h.t.  transmission, 
there  lias  been  a  tendency  not  merely  to 
dismiss  the  claims  of  storage,  but  to 
forget  that  storage  has  any  claims'  at  all. 
We  believe  that  the  accumulator  has  still 
many  useful  functions  to  perform  in 
electric  sup])ly  systems  :  whether  in  the 
generating  station  itself,  or  in  various 
functions  pertaining  to  a  low-pressure 
networ  k,  or  on  the  premises  of  consumers, 
co7iditioiis  frequently  arise  in  which  the 
installation  of  a  storage  battery  possesses 
distimt  advantages.  In  our  opinion ,  the 
storage  baH^■l\•  makers  are  too  modest. 
How  long  is  it  since  one  o{  them  read  a 
paper  on  the  modern  aiccumulator  and  its 
value  to  the  station  engineer? — The  Elec- 
trical Times,  Tune  29,  1922. 


ALLOY  AS  CARBURISING  BOX. 

A  chang'e  from  ordinary  carburising 
practice  is  advocated  by  a  firm  of  maiiu- 
faoturers  on  the  ground  that  a  specific 
niokel-chroniium  alloy  will  give  better 
results  than  the  usual  steel  or  iron 
carburising  box.  A  point  emphasised  is 
that  the  alloy  will  not  warp  or  buckle 
under  the  stress  of  heat,  and  consec][uently 
the  thickness  of  the  metal  may  be  only 
half  that  of  cast  ii-oii.  This  means  that  a 
furnace  can  be  made  to  hold  more  work, 
the  time  required  to  allow  the  heat  to 
soak  is  less,  the  workman  has  lighter  boxes 
to  handle — increasing  the  producing 
power  of  his  work.  Increased  speed  in 
handling  prevents  furnace  temperature 
falling  by  reducing  the  time  doors  are 
open  to  a  minimum.  Furthermore,  it  is 
claimed  that  a  plunge  into  cold  water  can 
be  made  at  annealing  temperature. 

In  the  case  of  an  annealing  box  contain- 
ing small  brass  or  copper  components  it  is 
obvious  tluit  this  means  minimum  oxida- 
tion of  the  metal  under  treatment,  with 
the  consequent  saving  and  lower  pickling 
cost;  an  important  factor  with  acids  and 
pickling  liquors  at  their  present  prices. 
Carburising  influences  are  said  to  be 
resisted. 

We  have  not  tested  the  alloy  (Oronite) 
in  cariburising  work  so  far,  but  note  that 
the  manufacturers  (Oronite  Foundry  Oo. 
I^td.)     offer     categorical     evidence  of 


?ractioal  work  effected  in  many  shops, 
'igures  are  specified,  including  a  tensile 
strength  of  13  tons  per  square  inch  at 
[>75  deg.  to  1,000  deg.  Cen. 

One  of  the  uses  to  which  it  is  put  is  that 
of  soot  blower  tubes,  in  which  capacity 
it  has  now  been  worked  for  more  than  a 
year. — The  Practical  Engineer,  Tune  29, 
1922. 


REVIEWS. 


(xETTING  THE  WIOELD  TO  WoRK.     By  Sir 

Charlss  W.  Macara,  Bart.  Man- 
chester: Sherratt  &  Hughes.  5s.net. 
Sir  Charles  Macara  is  becoming  almost 
as  well  known  as  an  author  of  books  as  a 
cotton  .manufacturer  and  industrial 
leader.  He  has,  in  addition  to  ability, 
-one  outstanding  quality — sliall  we  call  it 
a  virtue — in  that  he  is  never  deterred  from 
telling  the  inner  history  of  an  episode 
because  he  has  been  one  of  the  chief 
characters.  His  personality  literally  shows 
through  everything  he  writes.  He  knows  the 
value  ol  self  advertisement  and  ])i(iliiiMy 
recognises  that  the  egotist  usually  \\  iclds 
great  infiuence.  The  present  volume  com- 
prises a  collection  of  articles  which  he  has 
contributed  during  the  last  few  years  to 
various  periodicals,  and  the  future  student 
of  the  period  will  find  much  in  its  pages 
instructive  as  well  as  entertaining-.  Some 
of  the  chapters,  it  may  be  admitted,  are 
very  like  an  echo  of  what  we  have  heard 
Sir  Charles  say  elsewhere.  The  book  takes 
its  title  from  an  article  which  was  con- 
tributed toi  the  New  York  Covumeirial  on 
Septembei'  21  last  at  the  invitation  of  the 
editor  of  that  journal,  and  which  contains 
some  useful  suggestions.  The  author's 
view  is  always  very  sane  and  very 
moderate.  He  has  long  been  a  doughty 
piotagonist  for  industrial  peace,  and 
insists  that  politicians  ougdit  to  be  kept  out 
of  industry.  The  industrial  council,  in 
his  opinion,  is  the  best  instiiiment  for 
securing-  industrial  peace  ;  indeed,  there  is 
scarcely  a  chapter  in  the  book  in  which 
the  industrial  council  is  not  mentioned. 
The  book  is  not  high-brow  stuff,  it  does 
not  deal  with  abstruse  economics,  there- 
fore it  can  profitably  be  read  at  odd 
nunnents  an vwhere. 


Telephone  Trofbles  and  How  to  Find 
Them.  Bv  W.  H.  Hvde.  London  : 
Rentell.  9s.  net. 
This  is  the  nineteenth  edition  of  a  small 
book  which  has  sold  in  its  thousands 
thi'oughout  Great  Britain  as  well  as  in 
the  United  States,  and  has,  therefore, 
proved  its  value  to  the  telephone  engineers 
and  linesmen  for  whom  its  was  written. 
Very  few  alterations  have  been  required, 
and  in  view  of  the  continued  growth  of 
telephony  throughout  the  world,  and  the 
forthcoming  big  programme  of  the  British 
Post  Office,  the  new  edition  will  doubt- 
less find  many  readers.  The  price  is  cer- 
tainly very  moderate. 


The  Camel. — The  house  journal  for 
Tune  of  Messrs.  Canimell,  Laird  Ltd., 
Birkenhead,  gives  some  interesting  parti- 
culars about  the  three  new  fruit  boats 
secured  recently  by  the  firm. 

The  Journal  of  the  Concrete  Institute 
for  Tune  contains  the  third  part  of  an 
article  "  What  is  the  ITse  of  the  Modular 
Ratio?"  by  H.  K.  Davis. 
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Commercial  Notes  and  News. 


COMPANY  NOTES. 


Metropolitan-Vickers. — The  directors  of  the 
Metropolitari-Vickers  Electrical  Co.  announce  their 
intention  to  increase  the  sinking  fund  for  the 
redemption  of  the  (5  per  cent  prior  lien  debentures 
by  setting  aside  this  year  the  additional  sum  ot 
£131,233.  The  amount  outstanding  at  the  date 
of  the  last  balance-sheet,  December  31,  1921,  was 
only  £142,700,  and  the  whole  will  be  redeemed  iit 
par  on  January  1  next.  The  4  per  cent  debenture 
stock  amounts  to  £1,241,353. 


BuRMAH  Oil  Co. — On  the  recommendation  of  the 
directors  of  tliis  company  the  ordinary  shares  are 
to  have  4s.  per  .share,  free  of  ta.x,  added  to  the 
interim  dividend  of  2s.  per  share,  free  of  tax,  paid 
last  November.  This  final  dividend  brings  the  total 
for  the  year  up  to  30  per  cent — the  same  rate  that 
was  paid  for  the  previous  year.  Added  to  re?evves 
is  the  sum  of  £220,000,  against  £215,000  for  1920: 
£1,247.687  is  .«et  psidc  for  depreciation,  etc..  while 
£359,583  is  carried  forward,  against  £207,1.84 
brought  in.  The  net  profit  is  stated  to  be 
£1,920,790. 


ViCKERS  Ltd. — Vickers  ordinary  shares  are  this 
year  able  to  receive  a  dividend  of  5  per  cent,  less 
tax,  at  6s.  in  the  pound.  This  is  the  first  dividend 
for  the  past  two  years.  In  liie  old  prosperous  days 
the  12^  per  cent  dividend  wa.';  paid  free  of  tax,  for 
1918  it  was  free  of  tax  up  to  5>.  in  the  pound,  and 
the  11^  per  cent  dividend  'ov  1919  was  also  tax 
paid  to  that  extent.  The  accounts  of  the  company 
for  1920  have  not  yet  been  presented,  owing  to 
impnrtant  questions  outstanding  with  Government 
Departments,  and  presumably  the  fact  that  the 
directors  find  it  possible  to  resume  the  payment  of 
dividends  on  the  ordinary  shares — 5  per  cent  requires 
£615,781— indicates  that  the  (Jnvernment  have  paid 
up  some,  at  least,  of  the  excess  profits  duty 
reclaimed. 


Guest,  Keen  &  Nettlefolds. — Speaking  at  the 
meeting  of  the  above  firm.  Mr.  Edward  Steer,  the 
chairman,  gave  expression  to  a  cautious  view  as  to 
a  revival  in  trade.  The  signs  of  a  possible  revival, 
he  said,  were  more  evident  than  at  the  time  of  the 
last  meeting,  but  they  required  to  be  nursed  and 
encouraged  in  every  wav,  and  in  his  view  no  real  or 
lasting  revival  was'  possible  while  taxation  remained 
at  its  present  level.  He,  therefore,  urged  the 
necessity  for  more  rigid  economy  in  public  expendi- 
ture in"  order  to  secure  a  reduction  in  local  and 
national  taxation.  As  an  example  of  the  extra- 
ordinary state  of  ihings  prevailing  in  the  coal  trade, 
he  stated  t'l-^t  riuvine  the  months  to  Ma.rch  31  their 
coal  output  had  been  1.779.175  tons  compared  with 
1,463.892  tons  during  the  nine  months  prior  to  the 
coal  strike,  yet  the  result  was  a  substantial  balance 
on  the  wrong  side. 


Great  Western  Railway. — The  shareholders  of 
the  Great  Western  Railway  Co.  hate  agreed  to  the 
terms  offered  to  eight  companies  for  the  acquisition 
of  the  small  Enghsh  and  Welsh  undertakings  which, 
under  the  Railways  Act,  it  is  destined  to  absorb. 
There  are  still  13  companies  to  be  dealt  with.  The 
Western  group  differs  from  the  others  in  that  it 
contains  no  important  railways  apart  from  the  Great 
Western,  but  it  will  be  a  strong  one,  nevertheless. 
Viscount  Churchill,  the  chairman,  stated  that  tne 
absorptions  will  bring  80,000  to  90,000  additional 
man  under  Great  Western  control.  It  will  not, 
however,  be  the  Great  Western  as  we  know  it 
to-day,  inasmuch  as  the  capital  will  be  largely 
increased,  and  the  amalgamations  will  necessarily 
result  in  changes  -n  tlie  directorate.  It  will  also 
affect  the  staffs  to  some  extent,  bringing  greater 
responsibilities  to  well-tried  officials  and  opening  up 
an  avenue  of  promotion  for  the  smart  men  in  the 
small  companies  such  as  they  could  hardly  have 
expected  before  the  passing  of  the  Railways  Act 
became  a  certainty. 


Agricultttral  anp  General  Engineers  Ltd. — The 
report  of  this  company  (which  holds  all,  or  prac- 
tica'lv  all,  of  the  shares  in  14  encineering  com- 
panies), for  the  year  ended  March  last,  complains 
of  the  great  stagnation  of  trade,  but  reports  that 


several  of  the  companies  earned  profits.  The  com- 
bined results  of  all  the  companies  show  a  loss  cf 
£216,961,  without  taking  credit  for  excess  profits 
duty  and  taxation  refund  claims  still  to  be  decided. 
The  liquid  assets  (  f  the  associated  businesses  show 
a  surplus  of  liquid  assets  of  £1,283,960.  The 
balance  brought  forward  was  £28,751.  Adding 
interest,  etc.,  received  or  accrued  (£34,076),  divi- 
dends receivable  (£17,158),  amount  charged  associ- 
ated companies  for  organisation  and  selling  expenses 
(£86,940),  and  deducting  organisation  and  selling 
expenses  (£86,940),  there  remains  £79,986.  Divi- 
dends have  been  paidi  at  8  per  cent  per  annum  on 
the  preference  shares  to  June  30,  1921.  and  at  6 
per  cent  on  the  second  preference  shares  for  the 
year  to  March  31,  1921,  leaving  £51,691.  The 
directors  have  decided  to  write  off  the  balance  of 
the  preliminary  expenses  and  underwriting  com- 
mission, £31,388,  and  after  providing  for  two  years' 
income  tax  and  corporation  profits  tax  for  t'le 
period  ended  March,  1920,  in  all  £6,275,  recommend 
that  the  £14.028  remaining  be  carried  forward.  The 
board  feel  that,  pending  an  improvement  in  trading 
conditions,  payment  of  preference  dividends  should 
be  deferred.  In  respect  of  the  company's  first 
period,  to  iNIarch  31,  1920,  4'86  per  cent  was  paid 
on  the  ordinary,  but  for  1920-21  only  the  preference 
dividends  were  paid. 


NEW  COMPANIES. 

Rouse  &  Graseby  Ltd. — Private  company.  Reg's 
tered  June  8.  Capital  £2,000  in  £1  shares.  To 
carry  on  the  business  of  engineers,  contractors, 
chemists,  founders,  metal  workers,  etc.  The  first 
directors  are  :  F.  R.  C.  Rouse  and  R.  C.  Graseby 
(both  permanent,  subject  to  holding  100  shares). 
Secretary  :  F.  R.  C.  Rouse.  Registered  office  : 
Beavor  Lane,  King  Street,  Hammersmith. 

Cooling  &  Lee  Ltd. — Private  company.  Regis- 
tered June  8.  Capital  £2.500  in  £1  shares.  To  carry 
on  the  business  of  consulting  and  general  engineers, 
founders,  ii'on  and  steel  manufacturers,  chain 
makers,  etc.  W.  H.  Smith  signs  as  director. 
Registered  office  :  10,  Market  Street,  Worksop, 
Notts. 

Industrial  Combustion  Engineers  Ltd. — Private 
company.  Registered  June  8.  Capital  £2,000  in 
£1  shares.  To  carry  on  the  business  of  manufac- 
turers of  and  dealers  in  machinery,  furnaces,  ovens, 
kilns,  and  the  like,  adapted  or  intended  for  pulveris- 
ing coal  and  other  materials  and  substances,  firing 
boilers,  extracting  or  producing  gases,  producing 
steam,  meltine:.  heating,  charging  and  discharging 
furnaces,  steel,  iron  and  glass  works,  etc.  The 
subscribers  are  to  appoint  the  first  directors. 
Solicitors  :  Herbert  Oppenheimer,  Nathan  & 
Vandyk,  1.  Finsbury  Square,  E.C.2. 

Acme  Steel  and  Foundry  Co.  Ltd. — Private  com- 
pany. Registered  in  Edinburgh,  June  3.  Capital 
£25,000  in  10.000  cumulative  preference  shares  of 
£1  each  and  15,000  ordinary  shares  of  £1  each.  To 
acquire  the  business  of  a  steel  and  iron  founder, 
Bteel  and  other  castings  manufacturer,  engineer  and 
merchant,  carried  on  by  Robert  Waddell.  The 
first  director."?  are  :  R.  Waddell,  J.  R.  Waddell. 
and  J.  R.  Rumbold.  Registered  office  :  Gartocher 
Road.  Shettleston,  Glasgow. 

V.  P.  &  G.  Hastings  Ltd. — Private  company. 
Registered  June  2.  Capital  £5.000  in  £1  shares. 
To  carry  on  the  business  of  engineers,  manufac- 
turers of  all  kinds  of  machinery,  toolmakers,  iron 
and  brass  founders,  metal  workers,  boiler  makers, 
millwrights,  machinists,  woodworkers,  builders, 
metallurgists,  vulcanisers,  annealers,  electro-platers, 
electrical  engineers,  manufacturers  of  and  dealers  in 
automobiles,  motor  cars.  etc.  The  permanent 
directors  are  :  V.  P.  Hastines  and  G.  B.  Hastings. 
Registered  office  :  Ducliy  Chamliers,  Clarence  Street, 
Manchester. 

Arthur  R.  H.  Maxted  T;*d. — Private  company. 
Reei.stered  June  8.  Capital  £4.000  in  £1  .shares.  To 
take  over  the  business  of  an  engineer  and  hardware 
manufacturer  /ind  merchant  carried  on  bv  A.  R. 
Maxted.  at  7.  Hardwidee  Street.  Snowsfields.  Ber- 
mondsey,  and  to  carry  on  the  same  and  the  business 
of  tu>>e  makers,  screw,  bolt  and  nut  manufacturers, 
rnanufacturers  of  cycles,  motors,  etc.      The  life 


directors    are  :    A.    li.    H.    Maxted  (gov.riig 
director),  W.  E.  Mullen,  and  B.  A.  Maxted. 
power    to    appoint    other    directors.  Regstd 
office:  7,  Hardwidge  Street,  Bermondsey,  S.K.I 

Cox  &  Danks  Ltd. — Private  company.  Regi^t' d 
June  1.  Capital  £10,000  in  £1  shares.  To  c:  y 
on  the  business  of  dealers  in  iron,  steel,  br.s 
copper  and  other  metals,  ironmasters,  steel  iiia  s 
and  converters,  engineers,  etc.  E.  F.  Cox  :s  <t 
permanent  governing  director.  SoHcitors  :  P  r 
Thomas  &  Clark,  1,  Bush  Lane,  E.G. 

North  British  Diesel  Engine  Works  (1922)  [.t  ^ 
Private  company.  Registered  in  Edinburgh  o'l  v 
30.  Capital  £.500,000  in  £1  shares.  To  acqui.-e  ;"e 
Inisiness  of  engineers  and  engine  builders,  can  .eMi 
by  the  North  British  Diesel  Engine  Works  L'.d.,it 
Jordanvale,  Glasgow.  The  first  directors  ni>'- 
T.  E.  Thirlaway,  N.  E.  Peck  and  C.  R.  Sn  i. 
Qualification  :  £500.  Registered  office  :  The  X-  h 
British  Diesel  Engine  Works.  Whit«inch,  GLs... 

Eekhout  &  Co.  Ltd. — Private  company.  R,  s- 
tered  May  29.  Capital  £30.000  in  £1  shares,  o 
carry  on  the  business  of  exporters,  imports, 
brokers  and  factors  of,  traders  in  and  agent?  ir 
iron  and 'steel  and  other  metals  and  ores  foiniy 
carried  on  by  Eekhout  &  Co.,  Glasgow;  snr  u 
carry  on  the  same  and  the  business  of  ironm.i?';. 
engineers,  shipowners,  etc.  The  first  diier.? 
are  :  A.  A.  Eekhout.  J.  M.  Dewar,  and 
Eekhout.  Registered  office:  82,  Gordon  Stii. 
(ilasgow. 


MORTGAGES,  CHARGES  A13 
SATISFACTIONS. 


Vulcan  Iron  &  Metal  Works  (1918)  Ltd.-,- 
Mculars  of  £10,000  debentures,  authorised  May  :l 
1922,  charged  on  the  company's  undertakii  :;  A 
property,  present  and  future,  including  umo  -1 
capital  (ranking  with  £1.500  debentures  bi 
pursuant  to  resolution  passed  on  Novenib-r  1. 
1921);  whole  amount  issued. 

Allan  Bell  Ltd. — Debenture  dated  June  3.  i  - 
to  secure  £1.000,  charged  on  the  company's  w.  r 
taking  and  property,  present  and  future,  im  lu  i^' 
uncalled  capital.  Holder  :  Miss  C.  Smith,  if 
Grove,  Woodhurst  Road,  Oxted,  Surrey. 

William  Whitwell  &  Co.  Ltd.— Second  and  :  a 
debentures,  dated  June  9,  1922.  to  secure  £"i 
and  £50,000  respectively,  charged  on  the  comur  '? 
undertaking  and  property,  present  and  fu 
including  uncalled  capital  and  unpaid  capita'.,  ii 
ject  to  a  £50.000  first  mortgage  debenture.  H  "d^- 
W.  T.  Whitwell,  Clockwood'  House,  Yarm:  IM 
Wrighton  &  Co.  Ltd.,  Teesdale  Iron  W  s. 
Thornaby-on-Tees. 

Tylor  Engineering  Co.  Ltd. — Land  registry  d  :e 
on  certain  land  and  premises  in  King's  Cross,  di 
June  12.   1922,   to  secure  all  moneys  due  '  i^' 
become  due  from  the  company  to  Barclays  B:iv.' 

Rustproof  ■  Engineering  Co.  Ltd. — Particu  ai  ( 
£1,000  debentures,  authorised  June  8,  1922,  ch;. 'i 
on  the  company's  undertaking  and  property,  "' 
and  future,  including  uncalled  capital;  '■'  ' 
amount  issued. 

Thomas  Suminerson  &  Sons  Ltd. — Satisfacti' 
full  on  June  2,  1922.  of  mortgage  dated  Jar."'' 
28,  1920,  securing  £680. 

Benson  Fntrineering  Co.  Ltd. — Issue  on  Ja;  '■ 
1922,  of  £10.000  debentures,  part  of  a  series  .air  h 
registered. 


REGISTRATION  OF  PUBLIC  AND  PRIV  lE 

COMPANIE.S  iindertaken  ;it  standard  rates,  iar' 
of  all  legal  and  Somerset  House  charges.    C'""'  '  ^ 
GOO  private  company  registration  £15.    A  i.  i  ^'^^ 
private  conipanv  costs  £  n4  los  ( irchiding  /^ICS  5  an 
capital  duty,  stamps  and  fees).    Inchis'v  rates  h 
registration  of  public  companies  on  application. 

Capi'al  procured  for  approved  compani*s  bv  means  of  ' 
cap'tal  is«tie<.  or  by  the  vntroduction  of  private  cap  tal. 

Responsible   pO'5itions  availal)le   from   t'me  to  lime  !.'r 
directors  and  partners  pos<ess"nc:  capital  and  abiriy. 

Please  se-d  part'cnlars  of  voiir  requ'rerpe"'s  fo 

COMPANY    REGISTRATION     BUREAC  r<i 
Floor),  12.  I'ppcr  Camden  Street  Dublin, 
And  at  I  oadon  and  Paris. 


bsTOMS  NEWS  &  TARIFFS. 

i   

j  niED  Staines  :  Duties  on  Chains,  etc. — The 
itj  te  has  ratihed  the  taiitt  rates  on  chains  pro- 
kJ:!  by  the  Finance  Committee,  as  follows  :  iSot 
b|  than  a  in.  in  diameter,  7  cents  to  8  cents  per 
da;  less  than  |  m.,  and  not  less  than  fin.,  Ig 
£|1i;  less  tlian  i  in.  and  not  less  than  1%  in.,  1% 
sj.i;  and  Ies.s  tlian  T%in.,  3  cents  per  pound.  A 
III  osal  to  reduce  iliese  rates  to  a  straight 
(I  alorein  of  20  per  cent  was  rejected  by  a  vote  ot 
^! )  39.  The  Senate  also  rejected  the  proposal  pt 
^  e  of  25  per  cent  ad  calurem  on  iron  and  steel 
fl  'ket   and    maciiine    chains,    and    ratitted  the 

;nce  Committee  rate  of  35  per  cent.  A  rate  of 
fl  er  cent  was  agreed  to  on  sliovels,  spades  and 
ci  js,  and  there  was  added  to  tliis  provision 
;-es,  sickles,   grass  hooks   and   corn   knives. — 

„er. 


JOARD  OF  TRADE  NOTES. 

bstracted  from  the  Board  of  Trade  Journal.) 


j,  RMANV  :  Projected  Large  Power  Station  at 
[\  )VER. — His  Majesty's  Consul-General  at  Ham- 
ij"  reports  to  the  Department  of  Overseas  Trade 
ii'on  May  19,  1922,  a  project  for  the  erection  of 
I  itral  electricity  supply  station  for  the  supply 
ll,ectricity  to  the  whole  of  the  district  between 
pj'ngen  and  the  River  Aller  (Celle  district,  etc.), 
.!<  presented  to  the  Prussian  Landtag.  The  pro- 
(|i  IS  to  erect  a  supply  station  near  lianovei-,  on 
ilbanks  of  the  canal,  which  connects  Hanover 
the  coal  basin  of  the  Ruhr,  and  to  generate 
Hi  -icity  by  means  of  steam  turbo-dynamos,  the 
being  produced  in  coal-fuel  boilers,  the  coal 
)i  conveyed  to  the  station  by  barge  or  rail.  The 
I.  -ic  energy  will  be  conveyed  by  means  of  high- 
t  ure  mams  to  the  various  districts  to  be  sup- 
1  ,  It  is  proposed  to  erect  three  turbo-dynamos, 
I  of  1,200  kw.  power,  and  to  make  provision  for 
I  e  extensions  tip  to  20,000  kw.  It  is  expected 
i',the  demand  will  not  exceed  14,000  kw.  at  first. 
l|.cost  is  estimated  at  Mk. 400,000,000,  which  is 
ij,  raised  by  a  share  company.  The  shares  are 
i| !  taken  up  by  the  Prussian  Government,  and 
rf.he  various  communes  m  the  district.  No 
:fjte  persons  or  companies  are  to  be  allowed  to 
)}  shares.  The  company  is  granted  a  complete 
I  poly  for  the  supply  of  electricity  for  the  whole 
district  comprised,  but  private  persons  are 
fitted  to  produce  electricity  for  their  own  use, 
)(,  communities  only  as  far  as  their  present 
vTations  are  concerned.  On  May  26  the  pro- 
)  !  law  was  passed  by  the  Prussian  Landtag  by 

;e  majority.  On  June  8  the  Staatsrat  declined 
i,  ve  its  consent  by  44  votes  to  22.  The  matter 
i '  therefore,  have  to  be  referred  back  to  the 
;  tag,  and  can  then  only  be  accepted  by  a  two- 
|i  majority.  If  this  majority  is  not  forth- 
'  ig  the  proposal  will  be  defeated,  and  cannot 
I,'  le  law.  It  is  a  rather  interesting  fact  that 
tis  the  first  time  that  the  Staatsrat  has  exer- 
ij  its  right  of  veto.  Very  considerable  opposi- 
tias  been  made  to  the  proposed  project  by  pri- 
'C  persons,  companies,  chambers  ol  commerce, 
il  iven  towns  situated  in  the  district  it  is  pro- 
1^  to  supply.      One  ground  for  the  opposition 

ited  to  be  the  very  vague  figures  which  are 
'    as  regards  the  cost  of  the  current  to  be 

ied,  but  by  all  accounts  it  would  seem  as  if  a 
of  three  to  four  marks  for  a  kilowatt-hour 
Iji  be  reckoned  with,  and  many  estimates  put  it 
[  nuch  higher  figure. 


'?MDiAN  Export  Trade.— Speaking  at  Toronto 
\i  the  Export  Club,  Mr.  Lloyd  Harris,  formerly 
•j  ladian  manufacturer,  and  associated  during  the 
i|  vith  Canadian  purchasing  missions  in  Washing- 
V  nd  London,  gave  it  as  his  opinion  that  unless 
il^tions  greatly  altered  he  did  not  think  Canadian 
Et  facturers  had  much  opportunity  of  securing 
i  Jean  trade  for  some  years  to  come.  At  the 
'i  time,  he  thought  there  were  still  other  fields 
'!  for  the  produce  of  Canada  in  the  newer  and 
ij 'eloped  countries  which  are  already  buying.  A 
i[  lian  Government  Trade  Commissioner,  who 
'I  hortly  leave  for  China,  was  in  Ontario  during 
conferring  with  manufacturers  who  desire  to 

5  3t  their^  products  in  that  country,  adds  H.M. 

Commissioner  at  Toronto.  Ontario  manufac- 
li  of  steel  goods,  tinware,  tinned  (or  canned) 
'j  ,  wire  fencing,  roofing  material,  farm  imple- 

6  1  and  brushes  were  among  those  interested, 
ij  representatives  of  several  Canadian  manufac- 
'j !  left  in  May  for  a  year's  visit  to  the  Far  East 
l^ivestigate   the   market    for    engines,  pumps. 
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boilers,  road-making  machinery,  agricultural  imple- 
ments, leather  and  paper  goods.  If  the  step  is 
justified  local  agents  will  be  appointed.  Among  the 
markets  to  be  visited  are  Japan,  China,  Singapore, 
Batavia,  Bangkok,  Ceylon  and  India. 

Mineral  Oil  Industry  of  Hambxirg. — It  is 
claimed  that  Hamburg  is  incontestiblv  the  centre  nf 
the  German  mineral  oil  trade  and  industry.  A 
number  of  important  works  are  established  here,  and 
most  large  petroleum  concerns  have  set  up  branches 
in  Hamburg.  The  majority  of  the  large  oil-bunkering 
companies  have  their  tank  depots  here,  which  are 
the  largest  in  Germany  and  can  accommodate  very 
large  quantities.  Tank  steamers  can  approach 
most  ot  the  works,  and  railway  connections  for  o'l 
trucks  and  approaches  for  automobile  traffic  are 
everywhere  available.  Large  barrel  factories  are 
connected  by  automatic  tracks  for  rolling  casks 
with  the  individual  oil  works.  Several  of  the  larger 
firms  possess  their  own  tank  steamers,  and  the  fleet 
of  the  latter  plying  to  and  from  Hamburg  has 
recently  been  increased  by  the  addition  of  several 
4,000-ton  vessels.  Before  the  war  crude  mineral 
oil  was  imported  at  Hamburg  from  all  parts.  To- 
day, owing  to  the  collapse  ot  the  Russian  industry, 
America's  share  of  local  importation  has  increased 
to  such  an  extent  that  it  constitutes  by  far  the 
greater  portion  of  Ihe  total  oil  import.  Rumanian 
oil,  which  enters  Germany  mostly  via  the  Danube, 
reaches  Hamburg  only  m  small  quantities,  and 
Galician  oil  is  almost  entirely  excluded  at  present, 
owing  to  the  uncertain  conditions  prevailing  in 
Galicia  and  the  unreliable  and  exceeding  high  prices 
ruling.  During  1921  the  import  of  petroleum  into 
Hamburg  amounted  to  60,000  tons,  or  44'5  per  cent 
of  Germany's  total  imports;  the  import  of  benzine 
into  the  Free  Port  amounted  to  61,000  tons,  or  46'2 
per  cent  of  the  country's  total  imports;  Hamburg's 
import  of  lubricating  oil  aggregated  175,000  tuns, 
or  no  less  than  85  per  cent  of  the  total  German 
imports,  while  gas  oil  to  the  quantity  of  90,000 
tons,  or  24'3  per  cent,  entered  Germany  via  Ham- 
burg. In  addition  21,000  tons  of  half-manufactured 
oil  products,  excluding  fuel  oil,  were  unshipped  at 
Hamburg  from  abroad.  Altogether  407,000  tons  if 
various  kinds  of  oil  were  received  at  Hamburg  from 
foreign  exporters,  equalling  60  per  cent  of  the 
total  imports  of  oils  into  Germany  during  last  year. 
The  export  of  mineral  oil  from  Hamburg  has  not 
yet  reached  pre-war  figures,  but  it  may  be  assumed 
that,  in  view  of  the  keen  foreign  demand  for 
German  products,  its  revival  is  assured.  The  lack 
of  Russian  oil,  which  for  some  purposes  was  indis- 
pensable, constitutes  one  difficulty.  Transit  traffic 
is  also  naturally  of  great  importance  in  the 
Hamburg  industry,  especially  to  Scandinavia  and 
Czecho-Slovikia.  i)f  foreign  mineral  oils  imported 
in  the  last  years  before  the  war  to  be  worked  up  ^n 
German  refineries  no  less  than  about  40  per  cent 
was  re-exported.  The  industry  is  at  present  chiefly 
engaged  in  supplying  the  home  market  witli  iiilneral 
oils  and  mineral-oil  products,  especially  lulincant.-i. 
A  prosperous  future  is  confidently  j.n  nphesii'd  for 
the  Hamburg  mineral  oil  industry,  bearing  in  mind 
the  great  importaace  to  industry  as  a  whole  of 
petroleum  and  its  multitudinous  derivatives. 


CONTRACTS  AND  TENDERS. 


Elevator  for  New  Zealand. — The  closing  date 
for  tenders  invited  by  the  Marine  Board  for  a 
portable  fruit  elevator  has  been  extended  from  June 
27  to  July  25.— Reater. 


Bolivian  Railways. — It  was  announced  on  June 
24  tiiat  the  Government  is  ready  to  accept  tenders 
for  the  construction  of  a  railway  line  from  Potosi 
to  Sucre. — Reuter. 


Electric  Cranes  for  New  South  Wales. — The 
Railway  Commissioners  in  New  South  Wales  have 
extended  the  closing  date  for  tenders  for  six  electric 
overhead  travelling  cranes  from  July  26  to  Sep- 
tember 27. — Reuter. 


Australia  :  Tenders  for  Tramcars. — The  Rail- 
way Commissioners  have  arranged  to  build  100  of 
the  most  modern  electric  tramcars,  and  tenders  for 
the  construction  )f  50  of  these  will  shortly  be 
invited. — Reuter. 


Railway  Material. — The  Commercial  Secretary  to 
H.M.  Legation  in  Copenhagen  has  reported  to  the 
Department  of  Overseas  "Trade  that  the  Danish 
State  Railways  are  inviting  tenders  for  the  supply 
of  some  31  tons  jf  points  and  crossings  material 


2S 

and  accessories.  'J'enders  have  to  be  submitted  by 
July  i2.  The  documents  m  connection  with  this 
contract  can  be  oDtamed  only  irom  the  Danish 
State  Railways  in  Copenhagen  against  a  aeposit  d 
Kr.50,  but  a  set  (m  Danisn),  incluoing  drawings, 
(•an  be  inspected  by  United  Kingdom  firms 
interested  ou  applici'.ioii  at  the  JJepariment  of  Over- 
seas Trade  (xvoom  £0a),  35,  Old  yueen  Street, 
London,  S.W.I.  No  translation  is  available  in  the 
department.  The  department  can  suppiy  the  name 
ot  a  suitable  represjiitative  in  Copeunagen  to  act 
in  this  matter  for  United  K.ingdom  firms  interested 
who  are  not  represented  there  by  their  own  agent. 
(Reference  5807/F.R. ,  E.P.) 


Pumps,  etc.,  Invited  in  Egypt. — Tenders  for  the 
following  adjudications  will  be  received  at  the  under- 
mentioned offices  on  the  dates  stated  :  Director- 
General,  State  Domains  Administration  (Commer- 
cial Service)  :  July  23,  1922,  at  11  a.m.,  supply  of 
two  centrifugal  pumps  of  14in.  and  lb  in.;  Juiy  20, 
1922,  at  11  a.m.,  supply  of  four  hand  fire-pumps. 
Superintendent,  Government  Press,  Bulag,  Cairo  : 
August  1,  1922,  supply  of  a  lathe  and  oi  a  paper- 
cutting  machine. — Reuter. 


TENDERS  AWARDED. 

Peking  Tramways. — Tenders  for  the  supply  of 
plant,  machinery,  rt.lhng  stock,  etc.,  in  connection 
with  the  Peking  Tramvvays  have  been  awarded  as 
follows  : — Boilers  :  Messrs.  Babcock  &  Wiicox 
(British),  ordered  through  the  Sentoon  Overseas 
Trading  Co.  ;  price,  189,000  gold  dollars.  Engines 
and  generators  :  Brown,  Boverie  Co.  (Swiss), 
througii  the  Sentoon  Overseas  Trading  Co. ;  price, 
109,000  gold  dollars.  Transtormers  :  Siemens  Co. 
(German);  price  24,000  gold  dollars.  Rails:  French 
company  through  the  Anglo-French  Corporation; 
price,  295,000  gold  dollars.  Cars  :  Same  tenderers; 
price,  £55,000.  Overhead  equipment  :  Siemens  Co. 
— Reuter. 


Electrical  ^Material  for  New  Zealand. — The 
Wellington  Uity  Council  has  accepted  the  tender  of 
the  Metropolitan- Vickers  Electrical  Co.,  amounting 
to  £32,450,  for  the  supply  of  electrical  material  at 
the  new  power  house. — Reuter. 


Platt  Bros.  &  Co. — The  profits  of  this  firm  of 
textile  machinists  for  1921  were  the  highest  in  the 
company's  history,  and  amounted  to  £1,187,500. 
Last  year,  after  allowing  for  taxation,  and  the  pay- 
ment of  a  dividend  ot  22^  per  cent  on  the  ordinary 
shares,  £550,000  was  put  to  reserve  and  written  off 
goodwill,  and  £69,875  carried  forward.  Looking  to 
the  future  :  (1)  According  to  the  chairman  "  there 
are  sufficient  orders  in  hand  to  keep  the  works 
employed  for  two  years,"  and  these  orders  are  said 
to  amount  approximately  to  £8,000,000.  (2)  A 
general  improvement  in  the  textile  industry  is  com- 
monly anticipated,  with  consequent  increased 
demand  for  machin.^ry.  (3)  The  fall  in  the  value  of 
raw  materials  may  be  considered  to  be  over.  The 
mere  maintenance  of  the  present  figures  for  two 
years  would  allow  the  continuance  of  the  present 
dividend  of  22^-  per  cent,  the  placing  of  £1,100,000 
to  reserve  or  writing  down  goodwill,  and  carrying 
forward  another  £100,000  by  the  end  of  two  years. 
This  in  itself  would  be  equivalent  to  a  fiu'ther 
reserve  of  £1  on  each  issued  ordinary  share,  includ- 
ing those  about  to  be  offered. 

Turbine  Furnaces. — We  learn  that  Messrs.  The 
Turbine  Furnace  Co.  Ltd.,  of  238b,  Gray's  Inn 
Road,  London,  W.C.I,  are  extremely  busy,  chiefly 
on  repeat  orders,  which  have  been  received  not 
only  from  the  British  Isles,  but  from  Egypt  and  tne 
Dominions.  During  the  past  two  months  this  firm 
has  secured  orders  lor  the  installation  of  their  patent 
turbine  furnace,  covering,  amongst  others,  the 
following  industries  :  Engineering,  railways,  trans- 
port, shipping,  colliery,  metal,  chemical,  gas, 
municipal  baths  and  bakeries,  milling,  brewery  and 
laundry.  We  record  the  orders  in  the  sequence  in 
which  they  were  received  by  this  firm  :  Messrs.  Tlie 
Cleveland  Product  Co.,  Cargo  Mills,  Middlesbrough; 
the  Southport  Laundry  Ltd.,  Southport;  W.  Cooper 
&  Goode  Ltd.,  Birmingham;  the  D.P.  Battery  Co. 
Ltd..  Derbyshire;  The  Hughes  Stubbs  Metal  Co., 
Selly  Oak;'Willock,  Reid  &  Co.  Ltd.,  Glasgow  (for 
Egvpt);  A.  Boake  Roberts  &  Co.  Ltd.,  Stratford, 
E.  ;'  the  Chorley  Colliery  Co.  Ltd.,  Chorley ;  the 
Moira  Colliery "  Co.  Ltd.,  Ashby-de-Ia-Zouch ;  R. 
Garrett  &  Sons  Ltd.,  Suffolk;  Stretton'a  Derby 
Brewery  Ltd.,  Derby;  J.  Rickett  Ltd.,  flour  millers, 
Sheffield;  S.  R.  Anthracite  Collieries,  Carmarthen- 
shire ;  Leys  Malleable  Castings  Co.  Derby. 
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THE  MARKETS. 


EXTRUDED  BRASS  ROD  PRICES. 

July  3ra.  1922. 
McKechnie  Bros.   Ltd.,    Rottou    Park   Street,  Bir- 
mingham, state  that  the  basis  price  to  date  for  Brass 
Rods  is  6\d.  per  pouud.     Prices  for  Special  Alloys  in 
Rods  and  Ingots  will  be  quct  d  on  application. 


July  Srd,  1922 
A.  Joseph  intimates  under  to-day's  date  that  he  is 
a  buj^er  of   Non-ferrous  tfciap  iVletals  at  the  under- 
mentioned approximate  prices  per  ton  ; — 

@  per  ton. 

New  aluminium  cuLtinga    £tj5    0  0 

Qenei  al  coUecled  scrap  brass   29    0  0 

Ciean  copper   51  10  0 

Braziery  copper    44  10  0 

Gunmetal    39    0  0 

Old  lead,  le.ss  usual  draft   22    0  0 

(All   metals   carted   free  in 
London  area.) 

Tea  le  :d   20    0  0 

Old  zinc   16    0  0 

Hollow  shaped  pewter   120    0  0 

Shaped  black  pewter   70    0  0 

at  d  can  supply  Solder  as  follows  :  — 

il'  pel-  ton. 

Plumbers',  in  bar  or  .strip  form   £76    0  0 

Tinmans'   9.t    0  0 

Blowpipe    lOo    0  0 

All  prices  bastd  un  day  of  delivery  of  the  mclal,  unless 
otherwise  arranged. 


MARKET  REPORTS. 

OILS,  ETC. 

Lubricating  Oils. — There  is  no  further  change  to 
report.  Prices  continue  to  be  firmer,  and  the  posi- 
tion is  now  very  must  stronger.  We  quote  pales, 
£12  10s.  to  £24  10s.;  re..s,  £15  to  £30;  dark 
cylinders,  £15  to  £35;  filtered  cylinders,  £20 
to  £37;  blacks,  £8  to  £19;  all  ex  wharf, 
London,  less  2^  per  cent  discount,  prompt 
delivery.  Shipment  prices  on  application.  Soluble 
oil,  £23  10s. 

Fuel  Oil.— 905/10  gravity,  £5  per  ton;  950 
gravity,  £3  12s.  Gd.  per  ton;  both  ex  tank,  net 
cash;  delivered  in  bulk  by  tank  wagon,  10s.  per 
ton  extra. 

Paraffin  Wax  and  Scale.— Market  steady.  118/20 
deg.  Fah.,  2|d.  ;  123/25  deg.  Fab.,  2^d. ;  125/30 
deg.  Fah.,  2id. ;  130/35  deg.  Fah.,  2|d. ;  135/40  deg. 
Fall.,  3|d. ;  London  and  Liverpool.  Paraffin  .scale 
market  firm.  Supplies  short  for  forward  .shipment, 
many  refiners  still  holding  back  for  higher  prices. 
We  quote  white.  122/24  deg.  Fah.,  2d.  spot;  l|d., 
c.i.f.  ;  yellow,  Ijd.,  c.i.f.,  for  prompt  ishipment. 

Petroleum  Oils. — Water  white.  Is.  6d.  ;  standard 
wliite,  Is.  5d.,  in  barrels  net.  300  deg.  liigh-test 
(iil.  Is.  0|d.,  less  2^  per  cent  discount,  barrels 
included,  ex  wharf,  London. 

White  Oils.— Special  No.  1  white  oil.  £43  10s.  ; 
No.  1  white  oil.  £39  10s.  ;  No.  1a  half-white  oil, 
£35  10s.  ;  all  ex  wharf,  London  :  in  drums  free.  No. 
2  half-white  oil,  £28.  in  barrels  free;  all  net  cash. 

Animal  Oils. — Neatsfoot  oil,  English,  5s.  3d.; 
English  lard  oil,  62s.  to  74s. ;  American  prime 
winter-strained  lard  oil,  spot  London,  72s.;  all  in 
barrels,  net.  Pale  horse  oil,  small  lots  only,  36s. 
|jer  cwt.  net,  delivered. 

Linseed  Oil. — Market  generally  firmer,  with  slight 
fluctuations.  London,  spot,  43s.;  July/August, 
42s.;  September/December,  38s.  3d.  Hull,  spot, 
43s.;  July/August.  41s.  6d.  ;  September/December. 
38s.;  all  '  naked,  ex  mills.  Boiled,  47s.  6d.,  ex 
works,  barrels  free. 

Palm  Oil— Steady.  Lagos,  35s.  6d. ;  otliei-  grades 
from  31s.  6d.  to  36s.  Cd.,  spot,  Liverpool. 

Rosin. — Firm,  with  fair  business  at  recent  prices. 
American  B,  14s.  3d.:  FG,  ]5.s.:  MN,  1.5s.  9d. ; 
WG,  IBs.  6d. ;  WW,  20s.  6d.  French  FG,  14s.  6d. ; 
WW,  17s.  9d. 

Tallow. — At  the  auction  sale  on  Wednesday,  June 
28,  2,445  casks  were  offered,  and  624  casks  sold  at 
unchanged  to  6d.  per  cwt.  decline.  Australian 
mixed,  37s.  6d.  to  39.s. ;  beef,  3fis.  6d.  to  42s.; 
mutton,  37s.  6d.  to  41s. 

Turpentine. — Spot  in  good  demand  and  difficult 
fo  obtain.  Supjilies  very  small.  Futures  irregular, 
but  inclined  to  advance.  American  sjiof.  Ills.; 
July /December,  96s.;  September/December,  91s.; 
January/ April,  90s. 

AiiTiiuR  Brown  &  Co.  Ltd., 

120,  Bishopsgafc,  London,  E.G.2. 


NEW  YORK  METAL  MARKET. 

The  latest  quotations  on  the  metal  market  are  : — 

Dols  per  ton. 

Iron,    No.    2    American  Northern 

Foundry    24.00  to  25.00 

Cents  per  lb. 

Tin,  spot    31.00 

Zinc,  East  St.  Louis    5.37^ 

Copper,  Electrolytic,  spot    13|-14 

Copper,  Electrolytic,  futures    13|-14 

— Renter. 


SYDNEY  HARDWARE  MARKET. 

On  the  Sydney  hardware  market  wires  are  scarce 
and  ineguhir  with  a  tendency  to  advance.  The 
quotations  are  as  follows  : — 

I'encing  wire  : —  Per  ton. 

Australian  black.  No.  8  gauge   £28    0  0 

Australian  black.  No.  10  gauge    29    0  0 

American  galvanised.  No.  8  gauge    33    0  0 

American  galvanised.  No.  10  gauge  ...    33    0  0 

Barbed  wire  : —  Per  ton. 

Australian  galvanised,  12^  gauge   £40    0  0 

American  galvanised,  12  gauge    34  10  0 

Galvanised  iron  : — ■  Per  ton. 

English  corrugated,  26  gauge   £35    0  0 

English  plain.  26  gauge    37    2  6 

Per  mile. 

Rabbit-proof  nettings    £71    7  6 

Per  ton. 

Sheet  lead,  in  full  rolls   £37    0  0 

Bar  iron    23  10  0 

Shoeing  steel    24  10  0 

Steel  plates    24    0  0 

Steel    sheets    32  10  0 

Tinplates,  British,  per  double  box    3    2  6 

— Renter. 

SPANISH  ORE  FREIGHT  MARKET. 

The  following  are  among  the  latest  quotations  on 
the  Spanish  ore  freight  market  : — 

Bilbao  to  Cardiff    7s.  6d. 

Bilbao  to  Rotterdam    7s.  6d. 

Huelva  to  Lonion    10s.  6d. 

Huelva  to  Antwerp    9s.  6d. 

Melilla  to  Rotterdam    8s.  Od. 

Santander  to  Cardiff  :   6s.  9d. 

— Renter. 

BRUSSELS  IRON  AND  STEEL  MARKET. 

The  ludiday  period  is  a|jproachiiig  and  the  iron  and 
steel  market  is  beconiiiifi  very  cpiiet.  In  half- 
manufactured  products  prues  are  unchanged,  but 
sellers'  resistance    s  less  strong. 

In  sheets  the  current  of  orders  is  still  good.  The 
current  of  orders  for  steel  is  larger. 

The  following  are  the  latest  quotations  for  large 
quantities  for  the  interior,  free  on  truck  : — 

Francs. 

Commercial  bars    405-  415 

Angles,  large    385-  390 

Angles,    small    400-  405 

Foundry  pig  iron.  No.  1    245-  247.50 

Thomas   pig   imn.    s|ii'iial      215-  220 

Thomas  pig  iron,  ordinary    195-  205 

Sheets,  Thomas,  5  nun.  ami  over  ...       460-  470 

Sheets,  Thomas,  3  mm   515  -  525 

Sheets.  Thomas,  polished    1,000-1.025 

Sheets,  Thomas,  polished.  S.M   1,000-1.125 

Sheets,  Th  .mas,  galvanised    1,400-1,050 

Steel,   Siemens  Ahtitin.   special    700-  900 

Steel.  Siemens-.Marun,  half  hard  ...  550-  575 
Steel,  Siemens-Mariin,  extra  soft  ...      525-  550 

— Renter. 


INCREASED  PRICES  FOR  RAW  IRON 
IN  GERMANY. 

The  raw  iron  committee  of  the  Iron  Industry 
Unio  I  has  fixed  increaserl  maximum  inland  prices 
for  riiw  ii'on  as  from  July  1. 

i\Iarks  per  ton. 

Price  as 
from 

New  price.    June  1. 

Hematite    7,670    ...  6,724 

Iron  for  steel  making  (Cu-armes 

Stahleiscn)    7,2,50    ...  0,300 

Foundry  ))ig  iron,  1   7,261     .,.  6,206 

Foundry  pig  iron.  III   7,191    ...  0,136 

Foundry   pig   iron,  Luxemburg 

(piality   :   6.431     ...  5,708 

Kiegerhmd  iron  for  steel  making  7,250  ...  ().300 
Spiegeleisen,  8  to  10  per-  cent  8,2.39  ...  7,137 
Ferro-manganese.  80  per  cent  ...  16,570  15,415 
Ferro  inangane.se,  50  per  cent  ,..    15,270    ...  14,400 

Kcrro-siliciuni,  10  per  cent    9.050    ...  8.100 

Malleable  pig  iron    7,590    ...  6,695 

— Renter. 


GERMAN  METAL  MARKET. 

The  following  are  the  latest  base  prices  on  t 
German  metal  market  as  quoted  by  Messrs.  l;i( 
Herbig  &  Co.,  Berlin  : — 

Per  100  kil  .5. 

Aluminium  sheets,  wire  bars    18.500 

Aluminium  tubes    25,500 

Copper  sheets    12,95(1 

Copper  tubes,   seamless    13,780 

Brass  sheets,  bands,  wire    12,00(1 

Brass  bars    8,80(i 

Brass  tubes,  seamless    13,000 

— Reuti;, 


GERMAN    ROLLED    IRON  MARKET. 

The    Stahlbuiid's    prices    for  commercial 
(Thomas)  as  from  July  1  are  as  follows  : — 

Marks  per  t. 

Raw  ingots    8,520 

Rolled  ingots    9,320 

Billets    9,660 

Sheet  billets    9,910 

Section  iron    11,290 

Bars   11,470 

Universal  iron    12,470 

Hoops    13,030 

Rolled  wire    12,340 

Sheets,  5mm.  and  over    12,860 

Sheets,  3mm.  to  5mm   14,610 

Sheets,   1mm.   to  3min   15,710 

Slieets  under  Imm   16,490 

— Reutu 


THE  LONDON  IRON  AND  STEEL  EXCHANG 

There  was  a  large  attendance  of  manufactun 
and  merchants  at  the  quarterly  meeting  of  t 
London  Iron  and  Steel  Exchange  on  Tuesday,  j 
number  of  provincial  members  being  present.  i| 
Austin  Hopkinson,  M.P.,  delivered  an  address  n]H 
tlie  relation  of  capital  and  labour,  and  a  short  bul 
ness  session  followed.  Business  is  generally  quin 
but  in  the  iron  and  steel  trades  it  is  showing 
distinct  tendency  to  increase.  Buyers  in  the  hui 
market  are  displaying  more  interest  in  nearly 
steel  descriptions,  and  although  trading  coiitinui  s 
be  almost  entirely  for  near  delivery,  the  aggreg? 
tonnage  changing  hands  has  grown  consideiall 
during  the  last  few  weeks.  A  number  of  stil 
works  have  restarted  operations  of  late,  and  tli 
factor  has  improved  the  tone  of  the  market.  Rtcu 
movements  in  exchange,  however,  have  cheapfii^ 
Continental  mateiials  for  British  buyers,  and  tli(' 
has  been  an  increased  pressure  to  sell  on  the  ]>:', 
of  foreign  producers.  On,  the  whole,  the  inircfa: 
of  foreign  material  have  not  been  large,  and  ma 
of  the  British  producers  are  meeting  compel  :ti 
by  making  price  concessions  for  attractive  busine  j 
Tlie  export  trade  has  fluctuated  a  great  deal  of  la  i 
but  tliere  are  signs  of  a  permanent  improvemei, 
The  demand  from  Japan  for  sheets  in  partiuil' 
has  been  very  satisfactory  for  the  past  week  or  tw 
and  the  resumption  of  activity  in  this  market  f 
been  followed  in  a.  lesser  degree  by  improved  tra.li  ^ 
with  otlier  Eastern  markets.  The  disturbed  i" ! 
tical  state  of  that  country,  how-ever,  has  h;id  j 
I'estrictive  effect  upon  business  in  this  direciii[ 
Foreign  competition  in  ovei-seas  marketg  is  ki  ei 
than  for  some  time.  Continental  nianufactm.; 
have  secured  several  good  orders  of  late,  cliie 
owing  to  the  low  exchange  value  of  their  curn  mi 
Tlie  American  makers  are  also  looking  nu 
anxiously  for  export  business  now  that  tiu 
domestic  sales  have  fallen  off  somewhat.  I 


The  Cardiff  &  District  Shipping  FEiiERAn 
have  brought  into  operation,  as  from  July  3,  n  ii' 
tariff  for  shore  donkeymen  and  engine-room  worki| 
in  the  Bristol  Channel.    The  rates,  wliich  havi  M 
been  accepted  by  the  men,  show  a  reduction  vaiyii 
from  3d.  per  hour  in  respect  to  overtime  for  six 
donkeymen  to  10s.  per  night  for  night  work  a 
lis.  e'd.  for  night  work    in   case   of  engine-i>" 
workers.    Day  w-ork  is  from  7  to  5  and  night  wi  , 
from  7  to  6,  with  Saturday  day  working  frmu 
to  7.     The  rates  of  pay  for  shore  donkeymen  j 
12s.  per  man  per  day.  compared  with  14s.:  by  ni^ 
18s.,  against  28s.:  engine-room  worke.s  by  day  H 
against   14s.:  and  by  night   Kis.  6d,.  .-igainst  - 
Overtime  rates  for  shore  donkeymen  are  Is,  7(1  i 
hour,  against  Is,  iOd. :  and  for  engine-room  woi  l<t 
Is.  Od.,  against  Is.  lOd..  with  legn"!  iiolidays.  "v 
time  rates  2s,  6d,  per  hour,  against  3s.  8d.  for  -h' 
donkeymen.  and  2s,  against  3s.  8d.  for  engine 
workers. 
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The  Electrical  Field. 


CONTRIBUTED  BY  REUTER,  OUR  OWN  CORRESPONDENTS,  AND  FROM  OTHER  SOURCES. 


lectrified  Tasmania. 

Tasmania,  the  snuiUesI  and  for  years 
e  quietest  of  the  six  Australian  States, 
IS  been  electrified  in  the  last  six  years, 
,|ys  A.  W.  Ferrin,  recently  Americaii 
■•ade  Commissiciiei  in  Australia,  in  an 
tide  in  the  forthconiiug'  issue  of  CoJii- 
erce  Report.'!.  Isolated  from  the  niain- 
nd  by  200  miles  of  water,  and  onlj- 
Initially  developed  as  a  pastoral,  agriciil- 
Iral  and  mininj^'  community,  Tasmania 
's  been  exporting  wool,  wheat,  ajjples, 
:w  copper,  tin.  and  omer  products,  and 
-iporting  most  of  its  manufactured  needs. 
The  island  is  extremely  mountainous, 
•th  many  deep  and  fertile  A^allejs  among 
'?  high  hills,  and  a  few  plateaus,  one 
1  which,  in  the  very  centre  of  the  island, 
■lutaiiis  six  lakes  at  an  elevation  oi 
OnOft.  The  largest  of  these  lakes  is  21 
les  long  and  three  miles  wide. 
.Just  before  the  war  a  company  in 
■smania  manufacturing  carbide  decided 
-utilise  the  Great  Lake  for  hydro-elei  tric 
ft-er,  and  began  the  development  of  an 
|ibitious  plan  in  which  it  was  aided  b^' 
I  ^  State.  In  1917  the  project  was  turned 
l:3r  to  the  State,  which  has  since 
[loanded  it  into  a  great  State  enterprise. 
I  is  announced  tliat  within  a  short  time 
1,000  h.p.  will  be  obtained,  and  not 
j  ny  months  tliereafter  100,000  h.p.  will 
'  available.  About  lialf  the  power  to  be 
lilable  has  alieadv  been  contracted  for 
iO,OOOh.p.  by  the  Electrolytic  Zinc  Co., 
l-ich  is  now  using  15,000  h.p.  Plenty  of 
pver,  however,  will  be  left  for  new 
1  lustiial  power  enterprises,  some  of 
ich  are  now  under  way,  with  others 
'}  itemplated. 

fAmong  the  enterprises  which  will  soon 
[  contemplated,  and  using  the  Great 
!|ke  electric  power,  are  the  Cadbury-Fry- 
|  scal  chocolate  works  at  Hobart ;  Bui  ti  - 
f, e  woollen  mills  at  Hobart;  Wateihv) 
Ijiemical  Co.'s  works  at  Hobart;  Kelsall 
If  Kemp  woollen  and  worsted  mills  at 
-t'liceston;  Paton  &  Baldwin's  woollen 
i^'.ls  at  Launceston  ;  Australasian  White 
Jj  id  Co.'s  works  at  Launceston;  and  the 
'l^manian  State  Railway  car  shops  at 
Ij  unceston. 

j  besides  the  plants  now  in  course  of 
t/ction  or  near  completion,  the  Electro- 
1;  ic  Zinc  Co.  proposes  to  Iniilil  a  large 
{>tiliser  plant  near  its  present  zinc  plant. 
Hi  to  manufacture  5,000  to  10,000  tons  of 
}l-h-grade  fertiliser  the  first  year,  obtain - 
JL  phosphates  from  Nauru  Island,  which 
recently  awarded  to  Australia  and 
;jw  Zealand  by  mandate  of  the  Tjeague  of 
-i  tions. 

JU  Maria  Island,   off   Triabunna,  the 
iitional  Portland  Cement  Co.,  of  Austra- 
'[ia,  is  about  to  complete  a  large  cement 
^M'ks,  the  machinery  for  which  was  ])ur- 
'I,  sed  in  America  last  year,  and  othei' 
f[t  coast  industries  are  expected  to  be 
'I  eloped  when   the  local  coal  becomes 
re  accessible.      Important  coal  mines 
Jit  on  the  east  coast  of  Tasmania  iii  an 
leveloped  state. 


A  big  cement  works  at  Launceston  is 
also  proposed,  to  use  Great  Lake  power 
in  reducing'  to  cement  limestone  from 
Fingal,  on  the  eiast  coast,  and  Mole  Creek, 
on  the  north-west  coast. 

The  hydro-electric  department  of  the 
State  Government  is  negotiating  with 
other  prospective  industries,  one  of  which 
is  a  v»ell-kiiown  American  mbber  com- 
pany. 

Besides  the  power  generated  at  the 
Great  Lake,  the  State  is  iiroduciii')  con- 
siderable power  from  Lake  Margaret  for 
mining  operations  on  'the  west  coast,  and 
contemplates  expanding  this  power.  In 
the  north-east  also,  where  hydraulic  tin 
mining  has  long  been  in  use,  a  large  »"5tate 
leservoir  and  power  station  is  under  con- 
sideration. 

The  climate  of  Tasmania  is  much  more 
equable  than  that  of  the  mainland  of 
Australia  and  is  better  adapted  to  certain 
manufacturing  enterprises.  With  the 
abundance  of  fuel  in  Tasmania,  and  its 
natural  resources  of  copper,  tin,  lead,  and 
olht  i  metals,  and  timher.  agricultural  and 
pastoral  products,  the  island  is  certain  to 
))rogress  industrially  at  a  rapid  pace, 
despite  the  handicap  that  isolation 
imposes  upon  it. 


Incandescent  Lamps  for  Mexico. 

Mexico  IS  jiroving  an  im])()rtant 
foreign  market  for  incandescent  lamps, 
the  annual  value  of  im])Oitations  exceed- 
ing 150,000,000  gold  dollars  (approxi- 
mately £30,000).  In  view  of  the  stimulus 
given  to  the  establishment  of  new  hytlro- 
electric  works  by  the  Government,  the 
market  for  all  electrical  supplies  is 
expected  to  expand  rapidly. 
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Rail  Electrification  in  Cuba. 

It  is  ])roposed-  to  apply  electiic  power 
over  the  entire  line  of  railway,  already 
constructed  or  in  course  of  construction, 
owned  by  the  Herschey-Ouban  Railroad, 
from  Matanzas  to  Habana.  The  main 
line,  100  kilometres  in  length,  extends 
from  Matanzas  to  Regla,  a  small  suburb  of 
Habana,,  and  opens  up  a  country  which 
had  not  previously  been  favoured  with 
I'uilway  transport.  At  Jibacoa  approxi- 
mately GO  kilometres  from  Habana.,  there 
is  a  junction  from  which  a  branch,  7  kilo- 
metres in  length,  will  work  to  Santa  Cruz- 
del-Norte,  an  undeveloped  poi'it  with  a 
good  harbour  situated  on  the  north  coast. 
Another  branch  line,  20  kilometres  in 
length,  will  operate  from  a  point  near 
Jibacoa,  on  the  main  line  to  Bainoa, 
where  it  will  be  connected  with  the  United 
Riailways  of  tlie  Habana.  Central  Hers- 
chey  is  the  site  of  a  large  sugar  mill 
owned  by  the  same  company  which 
developed  the  luilway,  and  is  on  the  main 
line,  eciuidistant  from  the  Regla  and 
Matanzas  tenninals.  Electric  operation 
will  also  be  applied  to  the  mill,  a  power 
plant  sufficient  for  the  purpose  being 
already  in  operation  at  Central  Herschey. 


Water  Power  in  Peru. 

Tlie  Peruvian  Government  proposes  to 
I)ublish,  as  soon  as  possible,  a  report  upon 
the  water-power  resources  of  the  Republic 
in  order  to  encourage  the  further  under- 
taking of  hydro-electric  enterprises.  It 
is  known  tliat  at  least  13,000,000  h.p. 
could  be  adapted  for  development,  without 
])rovision  for  extensive  storage.  Of  this 
considerable  total  no  more  than  50,000  h.p. 
are  at  present  developed,  with  limited 
storage  capacity. 


Wireless  in  Honduras. 

A  contract  has  been  granted  for  the 
construction  of  a  wireless  station  near 
Teguciagalpa  (Republic  of  Honduras). 
There  will  be  two  towers,  each  458  ft.  in 
height,  and  diiect  communication  will  be 
furnished  with  the  Ignited  States.  It  is 
fully  expected  that  the  station  will  be  in 
operation  by  the  month  of  October  next, 
while  the  total  cost  is  not  expected  to 
exceed  350,000  gold  dollars  (i'70,000). 


Argentina  Developments. 

The  National  University  of  La  Plata 
(Argentina),  now  engaged  upon  construct- 
ing a  hydi-aulic  laboratory  on  the  water- 
front at  La  Plata,  is  about  to  electrify  the 
entire  building,  and  for  tins  pui^pose  will 
introduce  an  eiectric  power  plant  and  erect 
an  electrical  laboratory  for  the  use  of 
students  in  that  branch  of  engineering. 
The  construction  work  alone  will  involve 
an  expenditure  of  350,000  pesos,  apart 
from  the  cost  of  the  electric  power  plant. 


Brazilian  Railways. 

The  electrification  work,  which  has  been 
proceeding  for  some  time  on  the  Paulista 
Railway  (Brazil)  between  Vallmhos  and 
Jundiahy,  has  now  been  completed,  and 
trains  have  commenced  running  between 
the  two  tenninals.  Electrification  as  far 
as  Campinas  is  almost  completed,  and 
trains  are  expected  to  be  in  operation  by 
the  end  of  June  between  Campinas 
and  Rio  Claro.  So  far,  the  ex- 
periment has  proved  sufficiently  ei>- 
couragiug  to  induce  the  company  to 
ajtply  for  authority  to  continue  the  electri- 
fication of  their  lines  between  Araraciuara 
and  Rincao,  at  the  same  time  increasing 
tlie  gauge  of  the  track  from  1  metre  to 
17  metres.  The  Paulista  Railway  Co.  is 
likewise  installing  a  large  and  powerful 
electric  furnace  in  the  railway  workshops 
at  Rio  Claro  for  the  jireparation  of  indus- 
trial steel. 


Cood-Bye  "  Punkahwallah." 

The  time-honoured  "l^lnka]lwallah  " 
and  liis  age-old  "Punkah"  are  being 
driven  from  the  Indian  household  by  the 
American  electric,  fan,  according  to  a 
U.S.  consular  repoit. 
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Electric  cocking'  devices,  liowever,  are 
uot  making  much  headway,  because  "  the 
liousewives  of  India  aie  not  very  keen  on 
anything-  in  the  cooking  line." 

Sales  of  American  batteries  have 
increased  materially,  principally  because 
of  the  overwhelming  increase  in  the  sale  of 
American  motor  cais. 


Austrian  Electrical  Industry. 

According  to  information  receiv  ed, 
Austria  exported  during  1920  81,00U 
doppelcentners  (a  doppelcentner  equals 
20416  lb.)  of  electrical  goods,  as  against 
10,800  doppelcentners  imported. 


South-Eastern  &  Chatham  Railway 
Elestrification. 

Plans  for  the  forthcoming  electrification 
of  the  South-Eastern  &  Chatham  Eailway 
to  London  are  now  waiting  for  signatures 
on  the  agreement  of  the  company  with  the 
Trade  Facilities  Advisory  Committee  and 
the  Treasury,  according  to  a  report  from 
Commercial  Attache  Tower.  This  agree- 
ment involves  the  guaranty  of  £6,500,000 


PERSONAL. 

An  Inventor's  Golden  Wedding. 

Mr.  Joseph  William  Willmot,  I.S.O., 
M.Inst.C.E.,  who  a  few  days  ago  cele- 
brated the  fiftieth  anniversary  of  his  mar- 
riage to  Miss  Mary  Ann  Anderson,  had  a 
considerable  share  in  developing  the 
pneumatic  tube  system  both  in  London 
and  in  the  country.  He  made  a  number 
of  inventions  and  improvements  in  pneu- 
loatic-s  and  telegraphy,  including  a  double 
sluice  pneumatic  valve,  an  intermediate 
signaller  which  greatly  increased  the 
working  capacity  of  pneumatic  tubes,  a 
quick-breal^  electric  light  switch,  and  aJi 
air  motor  for  driving  telegraph  instru- 
ments ;  also  various  impiovements  in  the 
Wheatstone  system  of  automatic  tele- 
graphy. 

Mr.  AVillniott,  who  is  73,  served  his 
apprenticeship  with  the  old  Electric  & 
International  Telegraph  Co.,  and  after- 
wards became  assistant  to  R.  S.  Culley, 
the  first  engineer-in-chief  to  the  Post 
Ofiice,  and  his  successors,  Edward  Graves 
and  Sir  William  Preece.  He  lose  to  be 
Controller  of  Factories,  Postal  Telegraphs, 
and  retired  at  the  age  of  60. 


A  Great  Roadmaker. 

The  roadmaking  engineer  has  conre  into 
prominence  of  late  years,  and  foremost 
among  our  county  surveyors  is  Mr.  Alfred 
Dryland,  M.Inst.C.E.,  "the  chief  engineer 
of  the  Middlesex  County  CoTincil.  lie  will 
be  responsible  for  the  Great  W^est  Road 
which,  although  only  five  miles  in  length, 
will  cost  nearly  a  million  pounds.  Three 
new  bridges  will  have  to  be  ibuilt,  two  of 
these  ibeing  over  railways  and  one  over  a 
caruil.  There  will  be  nrany  tunnels,  and 
some  60  houses  will  have  to  be  destroyed. 
Mr.  Dryland  began  his  professional  career 
in  Surrey  and  Kent,  and  as  County  Sui- 
veyor  of  Herefordshire,  with  conliol  of 
nearly  400  bridges  across  the  Wye  and  its 
tributaries,  he  gained  great  ©xi)erieiice. 
After  a  period  in  Wiltshire  he  returned  to 
Surrey  in  1908  and  his  experiments  with 


principal  and  interest  for  25  years  under 
the  Trade  Facilities  Act. 

Electric  Power  from  Spanish  Lignite. 

B'y  utilising  several  existing  mines  in 
the  Province  of  Ternel,  Spain,  a  British- 
owned  company  has  undertaken  the 
production  of  electric  power  from  lignite. 

The  mines  axe  located  in  the  coal  basin 
known  as  Castellote,  about  50  kilometres 
from  Alcaniz,  the  nearest  railroad  station, 
and  are  valued  at  6,000,000  pesetas  to 
8.000,000  pesetas. 


Increasing  Use  of  Electric  Current  at 
Shanghai. 

Unprecedented  sales  and  profits  during 
the  past  year  are  reported  by  the  Electrical 
Department  of  the  Shanghai  Municipal 
Administration.  The  caprtal  outlay  for 
the  year  amounted  to  20,771,489  taels 
(15,786,332  dols.),  at  the  1921  average  of 
0.76  dols.  for  the  tael,  wrtn  gross  profits 
of  1,863,610  taels  (1,416,343  dols.).  The 
net  return  for  1921  was  1,048,525  taels 
(796,879  dols.),  and  the  estimated  profit 


tar  macadam  and  spraying  were  so  suc- 
cessful that  the  heavy  war  traffic  did  not 
greatly  harm  the  roads.  In  1919  Mr. 
Dryland  began  his  work  in  Middlesex.  He 
has  travelled  all  over  the  American  Con- 
tinent collecting  data  and  information  on 
roadmaking. 


Sir  George  Carter's  Successor. 

Mr.  Ilobert  Stewart  Johnson,  U.B.E., 
the  managing  director  of  Messrs.  Canr- 
mell.  Laird  &  Co.  Ltd.  works  at  Birken- 
head, gives  promise  of  becoming  as 
influential  a  figure  in  the  shipbuilding 
world  as  his  predecessor,  the  late  Sir 
George  Carter.  He  is  a  man  with  a  force- 
ful personality,  and  the  recent  order  for 
three  fruit  boats  placed  with  his  firm  is 
hailed  on  Merseyside  as  a  personal 
triumph.  Mr.  Johnson  was  formerly  with 
Messrs.  Workman,  Clark,  Belfast,  and 
went  to  the  Merseyside  when  the  climax  of 
the  shipbuilding  boom  had  passed.  It  was 
quite  necessary  that  production  costs 
should  be  cut  down  if  further  orders  were 
to  be  secured,  and  Mr.  Johnson  set  him- 
self the  unpleasant  task  of  getting  lid  of 
some  of  the  top  weight  for  which  the  war 
was  responsible. 

The  success  of  his  endeavours  is  proved 
by  firm  orders  secured.  The  first  was  for 
an  11,000-ton  Blue  Fiinnel  liner  for 
Messrs.  Alfred  Holt  &  Co.,  which  was 
secured  in  face  of  the  most  strenuous  com- 
pel itioii,  and  the  credit  for  securing  this 
order  was  at  once  assigned  to  Johnson 
bv  Mr.  W.  L.  Hichens,  the  chaimian  of 
( 'amniell-Lairds.  It  is  interesting  to  note 
that  the  new  fruit  vessels  will  be  equipped 
with  the  Canmiell-Laird-Fullager  type  of 
engine. 

Bradford  Engineer  Honoured. 

Mr.  J.  H.  Barraclough,  chainnau  of 
Barraclougli's  Engineers  Ltd.,  automobile 
(Migineers,  Thornton,  near  Bradford,  was 
added  to  the  Commission  of  the  Peace  for 
the  City  of  Bradford  in  a  list  of  new 
magistrates  issued  by  the  Lord  Chancellor 
the  other  week.  He  was  a  member  of  the 
Bradford  City  Council  for  12  years,  re- 


fer the  current  year  was  1,152,000  taels 
(875,520  dols.),  both  setting  new  higli 
marks. 

In  its  output  the  Shanghai  municipal 
electric  plant  almost  equalled  that  oi 
Manchester,  England,  which  has  the 
largest  municipally-owned  station  in  Greal 
Britain. 

Hydro-electric  Stations  in  State  of  Sao 
Paulo. 

There  are  upwards  of  50  hydro-electriii 
stations  in  the  State  of  Sao  Paulo,  Brazil, 
these  supply  current  to  236  cities,  towns! 
and  villages  in  the  State,  with  a  total 
development  of  122,000  h.p. — an  averagi 
of  2,400  h.p.  jrer  station.  In  the  cofte 
district  around  Ribeirao  Preto  current  i 
supplied  to  more  than  10,000  h.p.  ii 
motors  used  for  cofiee  cleaning  and  otlie 
laim  applications  on  the  coffee  plantation? 

There  yet  remains  almost  unlimitei 
hydraulic  power  for  the  future  develop 
ment  of  the  State,  which  is  already  th 
second  industrial  centre  in  order  of  impor 
tance  in  South  America,  and  giving  grea 
promise  of  occupying  the  first  place  r 
coming  years. 


tiring  in  1920.      He  is  a  Liberal  and 
Wesleyan  Methodist,  and  for  20  years  wj! 
local  org'anist.  ; 

Mr.  James  Marshall,  of  Gainsborouul 
Lines.,  managing  director  of  Marsh;il 
Sons  &  Co.  Ltd.,  agricultural  and  genen 
engineers  and  boilermakers,  left  £178,4.'* 
gross  and  £171,085  net. 


Appointment. 

Sir  Georg'e  Goodwin,  late  Engineei-i) 
Chief  of  the  Navy,  has  been  appointed 
director  of  Me*-<is.  Richaidson  and  We> 
garth,  maiine  engine  builders,  of  Hartl, 
pool,  Midille^brougli ,  and  Sunderland.  I 


QUERIES  AND  REPLIES. 

We  invite  our  readers  to  submit  practisai  probiMi 
for  solution  by  our  staff,  or  by  other  reads 
Replies  will  be  paid  for. 

REPLIES. 

Explosive  for  Blasting. — In   reply  to  "  Bi 
caster  "  (page  21  of  No.  78),  explosives  are  clas 
fied  under  two  headings — low  explosives,  with 
very  slow  rending  action,  and  fired  by  simple  ig 
tion:  and  liigh  explosives,  which  have  a  verynij 
shattering  action,   and  are  fired  by  means  i^f  i 
detonator.     In  Great  Britain  only  those  expIo>i\ 
are  allowed  to  be  used  which  have  passed  Govei! 
ment  tests,  and  which  are  also  listed  in  the  currtl 
Home  Office  Order.      Tfie  best  explosive  for  t 
purpose  is  blasting  gelatine,  and  querist  is  advi.-, 
to  get  into  touch  with  Explosive  Trades  Ltd  . 
Palace  Street.  Westminster,  London.   S.W.I,  wj 
publish  some  infiirni.-itive  pamphlets  (gratis)  on  r; 
fiubject.      MentKin  Eiiijnvcrinij  World  when  wrilii 
It  is  not  a  matter  to  be  lightly  undertaken,  a 
adequate  precautions  miist  be  taken. — P.  J.  C\m 


Trade  Union  Funds. — Tlie  report  of  the  Nat  lo. 
Amalgamated  Union  of  Labour  for  the  fii^st  tlir 
months  of  the  vear  .shows  that  the  union  hadi( 
total  balance  in  hand  at  ;\Livch  31  of  .£49.39().  1" 
past  quarter  has  been  still  more  difficult,  but 
report  states  that  when  tiie  figures  are  publisiuHl 
will  be  found  that  less  damage  to  memliership  a 
finance  has  been  caused  than  migiit  liave  been  ai 
l  ipated.      In  a  reference  to  the  engineering  disp  ' 
the  report  points  out  that  the  lesser  skilled  hk'  • 
unions  had  absolutely  no  interest,  except  of  tr.' 
union   principle,    in    allowing    tliemselves  ta 
engaged  in  a  struggle.    ^lembers  of  these  niu' 
had  not  availed  themselves  of  their  opportunity 
secure  advantages  for  themselves  at  tlie  expense  i 
the  other  unions. 
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Transport. 


^     MOTORS  AND  ROAD 

TRANSPORT, 
eneral  Motors  Ltd. 

j;.  When  All".  Walter  Johnson,  nianiaging 
l^ti-ector  of  General  Motors  Ijitd.,  speaking- 
i:  a  luncheon  at  tlie  Hendoji  works  of  the 
!  )mpauy  last  Tuesday  week,  stated  that 
J.ie  cars  they  sold  were  all  Biitish,  he  en- 
I  o'htened  a  good  many  people,  because  it 
surprising  the  nuni!ber  of  people — and 
j'in;ineers  at  tliat — who  belie^ve  that  the 
;»uick  car  is  an  American  production.  The 
;i3mpany  had  such  a  demand  for  these  cars 
iiat  during  the  month  of  May  more  than 
■.,000  were  received  by  the  company  from 
„ieir  Canadian  works  and  distributed, 
Liter  having  been  assembled  and  tested, 
^he  increased  demand  led  to  the  necessity 
nr  extending  their  premises. 
1^  Some  conception  of  ilie  General  Motors 
I  iuiily  might  l)e  "gained  from  the  follow- 
hig  facts.  Tlio'e  are  7(S  divisions,  sub- 
"  diaries,  and  affiliated  companies,  with 
t'lants  located  in  -35  cities  of  the  United 
•fates  and  Canada.  These  plants  cover 
,ver  2,000  acres  of  land,  on  which  there 
[re  over  1,500  buildings,  with  a  total  floor 
['>ac0  of  over  -^2,000, 000  square  feet.  The 
fiuick  plant  at  Flint  is  a  mile  and  a  half 
'  )ng-  by  half  a  mile  wide,  and  covers  a 

ttle  over  200'  acres.  A  tour  of  inspec- 
I  on  of  the  new  Cadillac  plant  and  build- 
jigs  at  Detroit  would  involve  a  walk  of 

lore  than  six  miles.  Since  1909  the  cor- 
i  oration  has  turned  out  nearly  two  and  a 
:'alf  million  passenger  and  commercial 
iars,  and  of  approximately  ten  and  a  half 
i'lillion   motor   vehicles   in   the  United 

fates,  one  out  of  every  six  is  a  General 
.lotors'  product. 

j>  The  late  Robert  M'cLaughlin,  founder 
tif  the  huge  concern  now  known  as  General 
slotors  of  Canada,  was  one  of  Canada's 
pioneer  manufacturers.  He  set  up  'busi- 
,  ess  in  1867  as  a  manufacturer  of  vehicles 
.'ith  one  journeyman  carriage  builder, 
j^ne  Iblacksmith,  and  one  apprentice,  he 
}  imself  being  designer,  painter,  and 
jlianager.  In  1899  his  entire  factory  at 
jKshawa  was  destroyed  by  fire,  but  Mr. 
■  fcLaughlin  straightw-ay  erected  a  larger 
I  ne,  with  a  more  comprehensive  selling 
I  ampaign. 


r  he  Motor  Gar  Market  in  Spain, 

i-  Spain's  second  International  Automo- 
bile Exhibition  was  held  at  Barcelona, 
lieing  closed  on  June  5,  1922,  and  it  is 
'  low  possible  in  taking  i  retrospective 
iew  to  consider  what  possibilities  present 
:|hemselves  in  Spain  for  British  motor 
I'ehicle  manufacturers.  The  floor  space 
I  xceeded  14,000  square  metres,  and  vir- 
j  ually  every  available  stand  had  been  ibe- 

I  poken.  The  following  British  firms  parti- 
j  ipated  : — Armsfrong-Siddeley,  Crossley, 
Manchester  (two  cars  each)  and  Austin ; 
I^.S.A.  and  Royal  Enfield  motor  cycles; 

Vvon  tyres  and  many  British  manufac- 
i  urers  of  accessories  were  represented  hy 

I I  local  agent  renting  a  special  stand.  As 
I 'gainst  this,  France  had  17  representa- 

ives  fio-m  her  ear  industrv,  America  21, 


Germany  8,  Belgium  3,  Italy  4.  Seven 
Spanish  motor-car  nsanufacturers  ex- 
hibited. Ill  commcicial  vehicles  America 
heads  the  list,  followed  by  France  and 
Germany,  while  locally  manufactured  are 
also  in  evidence.  And  yet  while  the 
majorily  of  commercial  vehicles  in  use  are 
of  British  make  they  do  not  consider  it 
worth  while  exhibiting.  In  motor  cycles 
the  lloyal  Enfield  is  the  only  British 
exhibit,  while  not  a  single  bicycle  maker 
has  thought  it  worth  while  to  enter  the 
arena,  and  yet  Spain — and  particularly 
the  province  of  Catalonia — is  a  staunch 
believer  in  British-built  machines.  Only 
in  accessories  does  Great  Britain  head  the 
list,  and  that  mainly  through  one  agent 
who,  representing  some  hundred  or  more 
>liitisli  mini afaeturers,  had  a  veiy  full 
disjibiv  (it  cMM  v  conceivable  requirement. 

On  the  other  hand,  all  signs  show  that 
sales  in  Spain  will  be  on  the  increase  in 
1922.  It  is  only  comparatively  recently 
that  mo'tov  cars  have  l.'een  used  in  the 
Vigo  district,  and  only  about  1,000  motor 
^•ehicdes  of  all  kinds  are  registered  there. 
There  are  at  present  in  use  in  the  Bilbao 
district  approximately  3,000  passenger 
cars,  400  trucks  and  500  motor  cycles,  of 
which  about  -iO  per  cent  are  of  American 
origin. 

Moreover,  it  is  to  'be  considered  that 
large  numbers  of  French  and  Gei-man 
lorries,  taken  into  tlie  country  after  the 
war  at  very  low  prices,  have  now  become 
worn  out,  and  the  few  concerns  which  had 
adopted  this  method  of  transport  are  now 
looking  for  lorries  which  will  stand  the 
abnormally  rough  usage  to  which  they  are 
submitted.  There  should  accoidingly  be 
a  demand  for  moderate-priced  lorries  in 
the  near  future  if  manufactnicrs  are  pre- 
pared to  grant  greater  facilities  to  pros- 
pective buyers  than  they  have  done  in  the 
past. 

An  interesting  development  during  the 
past  vear  has  been  the  definite  proposal 
io  csiablish  motor-'bus  services  in  Madrid 
and  l^orcelona..  A  concession  for  the 
former  town  has  Ibeen  obtained  by  the 
French  firm  of  Rochet  Schneider,  who 
'Liavteil  the  snvice  with  oO'  'Imses  before 
the  encl  of  last  year.  The  number  of 
'buses  in  use  will  be  ffradually  increased 
to  a  maximum  of  70.  With  regard  to  other 
towns  there  is  unlikely  to  'be  any  develop- 
ment, owing  to  the  narrowness  of  the 
streets  in  most  Spanish  towns,  but  services 
coupling  up  outlying  villages  off  the  rail- 
way with  the  nearest  towns  are  certainly 
increasing,  and  there  should  be  still 
further  scope  for  extensions  in  this  direc- 
tion. 

The  Liorht  Lorry. 

The  two-tonner  fitted  with  pneumatic 
tyres  is  likely  to  have  a  big  vogue  in  the 
near  future.  This  does  not  mean  that  it 
will  cut  out  the  three  or  four-ton  vehicle, 
l)ut  nilhcr  that  it  will  create  its  own 
niarl^ei,  altliough  it  may  in  some  instances 
displace  the  heavy  loriy.  It  has  been 
suggested  that  the  three-tonner  owed 
much  of  its  populai-ity  to  the  war,  as  it 
was  the  type  adopted  for  war  service,  and 


was  turned  out  in  thousands.  The  type 
of  wagon  must,  of  course,  be  suited  to 
the  type  of  load,  and  also  to  the  road  over 
which  it  is  to  travel.  There  is  a  never- 
ending  and  very  strenuous  effort  towards 
efficiency  and  economy — both,  indeed,  are 
pretty  much  the  same  thing.  And  this 
struggle  is  the  more  difficult  ibecause  the 
problem  is  always  changing*.  A  new 
mechanism  may  send  the  demand  in  a  new 
direction,  and  the  favouied  type  of  one 
year  may  have  to  give  place  to  something 
else  the  next.  The  lighter  vehicle,  of 
course,  requires  less  power  to  drive  it,  and 
the  pneumatic  tyres  are  less  severe  on  the 
roads — advantages  of  no  small  consequence 
in  the  meantime.  No  doubt  this  type  will 
find  a  place  in  the  economy  of  transport, 
for  theie  is  every  room  for  variety  there. 
After  all,  even  in  the  case  of  a  machine, 
the  human  factor  sometimes  operates,  for 
it  has  to  be  driven,  and  some  drivers  can 
get  more  woik  out  of  one  machine  than 
out  of  anothei . 


The  Royal  Show. 

There  was  a  very  distinguished  com- 
pany present  on  Tuesday  at  the  o'pening 
of  the  lioyal  Show  at  Cam'bridge.  The 
Duke  of  York,  who  is  this  year's  president, 
paid  his  official  visit  on  Wednesday. 
There  is  always  a  very  fine  display  of 
motor  vehicles  at  the  Royal  Show,  although 
the  exhibits  in  the  macdiineiy  section  are 
perhaps  less  representative  of  the  agri- 
cultural vehicle  and  motor  transport 
industiy  than  in  previous  years.  The 
decision  of  the  Society  of  Motcjr  Manufax*- 
turers  prohibiting  bondsigners  from  ex- 
hibitions explains  this  as  far  as  petl'ol 
road  vehicles  are  concerned,  but  tliei-e  are 
also  fewer  steam  wagons  and  tractors. 


Revival  of  Trade  in  Portugal. 

One  of  the  largest  importers  of  American 
goods  in  Lisbon  recently  stated  that  he 
had  sold  25  medium-priced  American 
cars  at  good  prices  during  the  past  few 
weeks.  This  importer  had  not  been  able 
to  sell  any  cars  for  the  past  year.  The 
limited  market  for  trucks  and  accessories 
in  Portugal  is  ibeing  solicited  by  trained 
salesmen  from  various  European  countries 
who  speak  Portuguese  and  offer  ample 
credits  and  prompt  deliveries  in  addition 
to  low  prices. 


Foreign  Gars  Handicapped  in  France. 

The  French  system  of  taxation  on  motor 
vehicles  seriously  affects  the  sale  of  other 
foreign  cars  in  France  because  of  the 
difference  in  construction  of  the  French 
engine. 

The  method  of  taxation,  our  readers 
may  be  reminded,  was  changed  in  1920 
from  a  direct  tax  based  on  ownership  to 
an  indirect  tax  based  on  actual  usage. 
A  car  which  is  not  operated  does  not  pay 
taxes.  The  new  system  has  extended  taxa- 
tion to  motor  vehicles  used  for  the  trans- 
portation of  passengers  and  merchandise, 
motor  cycles,  side  cars,  and  motor  boats. 
It  is  based  on  four  elements :  (1)  A  tax- 
on  each  automobile,  ranging  from  Fc.OO 
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to  rc.270,  acoording-  to  the  total  popula- 
tion of  the  city  in  which  the  owner  resides 
and  the  .seatiii<^  cajiacily  of  ^he  car;  (2)  a 
prog'iessive  tax  per  horse  power,  ranging 
from  Fc.l5  to  rc.45;  (-3)  a  circulation 
tax  from  Fc.lOO  to  Fcodli,  Mrcr)rding'  to 
five  grades  of  horse  power  rntiiins;  and  (4) 
an  additional  tax  for  the  'benefit  of  the 
departments,  representing'  25  per  cent  of 
the  tax  on  each  car  and  the  tax  per  horse 
power.  Sharp  increases  occur  Ibetween  12 
and  13  h.p..  25  and  26  h.p.,  and  36  and 
87  h.p.  Every  effort  is  therefore  being 
made  by  nuuuifacturers  to  bring  their 
motoi-s.  down  to  t]ie  lower  level  of 
taxation  in  each  case. 

It  is  in  the  practical  application  of  the 
formula  used  for  determining  horse  power 
ratings  that  the  discrimination  against 
foreign  cars,  and  more  particularly 
American  cars,  begins. 

The  entire  French  motor  construction 
programme  is  ibased  on  a  comparatively 
narrow  bore,  long  stroke,  and  high 
velocity,  both  'because  of  the  present 
system*  of  taxation,  and  for  the  purpose 
of  low  petrol  consumption.  American 
motors  are  built  on  the  opposite  principle 
of  wide  bore,  short  stroke,  and  low 
velocity,  calling-  for  a  higher  consumption 
of  petrol,  but  giving  more  elasticity 
and  having'  much  more  reserve  power. 
French  motors,  therefore,  generally  turn 
at  a  speed  of  50'  to  67  revolutions  per 
second  in  contrast  to  the  average 
American  motor,  which  turns  at  a  speed 
of  20  to  25,  althoug-h  they  can  be  pushed 
to  30  revolutions  per  second  if  required, 
ibut  not  without  damaging  the  ibearing-s 
and  other  parts  of  the  motor. 

Not  considering  this  wide  variation, 
French  engineers  at  the  United  States 
Bureau  of  Mines,  charged  with  establish- 
ing- the  various  horse  powers  of  motor 
vehicles,  have  for  fiscal  pui-poses  accepted 
30  revolutions  per  second  as  the  averag^e 
speed  and  refuse  to  consider  a  lower 
figure.  Thus,  French  motors  are  being 
taxed  on  the  'basis  of  average  power,  while, 
say,  American  motors  are  beiiig  taxeil 
on  maximum  power,  which  cannot  be 
maintained  for  ordinary  running  purposes. 

World's  Consumption  Record. 

The  success  of  the  well-known  "Solex  " 
carburetter  is  of  interest  to  every  motorist 
who  considers  the  economical  running  of 
his  car.  A  "  Solex  "  equipped  Citroen 
captured  the  Grand  Prix  of  Consumption 
at  Le  Mans  on  May  28,  when  a  6  h.p. 
Mathis  succeeded  in  covering'  118  miles  on 
a  gallon  of  petrol,  thereby  l)reaking  the 
world's  consumption  record.  The  first 
and  second  places  in  the  .Junior  Car 
Tourist  Trophy  Eace,  run  on  June  22  over 
the  Isle  of  Mian  course,  were  secured  by 
"  Solex  "  equipped  Talbot-Darracqs.  We 
understand  that  the  makers  have  made 
arrangements  with  their  agents  to  lend  a 
carburetter  to  any  motorist  on  a  30  days' 
free  'trial  in  order  that  individuals  may 
test  the  effects  on  their  own  engines. 

Anti-splashing  Device  Tests. 

The  perfect  anti-splashing  device  may 
not  be  practically  possible,  hut  there  are 
some  very  clever  devices  on  the  market. 
We  lead  in  a  Bradford  paper  the  other 
day  an  interesting  account  of  tests  to 
demonstrate  the  efllciency  of  Smith's  anti- 
snlash  guard.  The  test  was  a  severe  one. 
A  white  canvas  sci'cen  was  held  U])  as  a 


sort  of  indicatoi-,  and  wdien  a  heavily- 
laden  lorry  ruslicd  past — on  a  very  muddy 
road — not  a  spe(  1<  of  dirt  was  cast  on  the 
screen.  The  wheels  were  fitted  with  a 
steel  disc,  on  wliich  tliere  was  a  ri^bber 
flange,  aiul  1li<'  insidf  nf  ilns  flange  inter- 
cejsti'd  the  \n\ii\  wliirh  woukl  otherwise 
liaA'c  Ih'imi  sprayed  on  llie  road.  What 
happens  is  tlial  the  rnbl)ei' tyre,  as  it  makes 
contact  with  the  ground,  is  contracted  to 
such  an  extent  as  to  make  the  flange 
effective. 

Indeed,  of  69  anti-splashing  devices 
submitted  to  Scotland  Yaid  this  was 
selected  as  the  most  efiieieni.  The  Anti- 
Mud  Splashing  Gua)!!  (''■>..  Chancery  Lane 
Station  Chani'bers,  ol.  High  Holborn, 
London,  has  taken  out  patent  rights  for 
the  device  all  over  the  woild. 

Among  those  who  saw  the  test  were  the 
Lord  Mayor  (Mr.  T.  Blythe)  of  Bradford, 
Alderman  T.  Sowden,  and  other  memhers 
of  the  W^atch  Committee.  If  a  local 
authority  has  sufficien.t  confidence  in  an 
anti-mud  splashing  de\  ice  it  is  possible 
for  it  to  obtain  powers  to  enforce  its  use 
by  local  vehicles.  The  opinion  was  ex- 
pressed that  the  device  answered  its  pur- 
pose perfecth^ 


Motor  Transport  Costs. 

This  from  Sir  W.  M'.  Acworth  in  the 
T  illicit. 

To  I  Ik  I'll  liar. 
Sir, — Mr.  Ivees  Jeffreys  has  admitted 
the  fact  that  the  motor  lorry  is  given 
the  use,  though  not  the  monopoly,  of 
the  road  almost  gratis,  while  the  user 
of  the  raihvay  has  to  pay  the  full  cost 
not  only  of  the  maintenance  of  the  rail- 
way but  of  the  capital  with  which  it 
was  built.  My  answ^er.to  him,  there- 
fore, shall  be  very  brief,  the  more  so  as 
I  have  discussed  the  whole  matter  at 
length  in  the  current  number  of  the 
Economic  Journal. 

My  reason  for  saying  that  a  lorry 
with  a  total  weight  of  seven  tons  was 
responsible  for  one  shilling  a  mile's 
worth  of  load  damage  was  that  Mr. 
Dixon  Davies,  at  a  meeting-  of  the  Insti- 
tute of  Transport,  at  which  he  and  I 
were  both  present,  gave  a  figiire  more 
than  50  per  cent  higher;  that  this  esti- 
mate was  not  challenged  as  excessive  ; 
and  that  a  distinguished  engineer  told 
me  personally  that  he  thought  it  was 
reasonable. 

The  essential  point  is  this  :  Where  the 
motor  lorry  competes  with  the  railway, 
it  often  offers  to  carry  at  a  lower  charge 
hecause,  while  the  total  railway 
carriage  has  to  he  debited  against  the 
consignor,  the  ratepayer  hears  a  quite 
considerable  proportion  of  the  total 
cost  of  road  carriage.  Mr.  Rees  -Jeffreys 
thinks  that  this  is  in  the  public  interest. 
I  doubt  whether  the  ratepayers  will  con- 
tinue to  agree  with  him.  They  may 
recall  that  a  hundred  years  ago,  when 
the  roads  were  largely  used  for  long- 
distance carriage,  heavy  tolls  were  im- 
posed, as  much- — so  it  was  stated  before 
a  Parliamentary  Committee — as,  in  one 
case,  £1,700  in  a  year  on  a  single  coach 
working  Ibetween  I^iondon  and  Man- 
chester.— I  am,  Sir,  yours,  etc., 

W.  M.  Acworth. 
The  Albany,  Piccadilly,  W.l, 

June  27. 
That  is  one  side  of  the  question! 
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Railway  Combine. 

A  circular  was  issued  recently  statin 
that  arrangements  had  been  entered  im 
between  the  boards  of  the  North  Londi 
Railway  Co.  and  the  Loudon  &  NoitJ 
Western  Railway  Co.,  under  which  i) 
Liondon  &  North-Westeru   Railway  ( 
will  acquire  the  North  London,  and  il 
two  undertakings  will  be  amalgamated  ; 
from  January  1  last.    The  terms  on  whi( 
the  stocks  of  the  North  London  Co.  wi 
be  exchaiigeil  for  those  of  the  Londo]i 
North-Western   Co.   are  set  forth  in 
circular  to  the  proprietors.  Ordinm 
£100  shares  in  the  North  London  Rai 
way  will  be  exchanged  for  £80  ordinan 
of    the    London    &   North-Western  Cj 
Dehentures,  preference,  and  second 
ference  shares  are  also  pi'ovided  for  in  tl| 
provisional  agreement. 

The  Noith  London  Railway  was  i 
corporated  in  184(),  and  owns  14^  nid 
of  line.  Since  1909  the  system  has  bet 
operated  by  the  London  &  Noit 
Western  under  a  21  years'  agreenienj 
The  authorised  capital,  including  loans, 
£4,335,766.  JTnder  the  Railways  Act 
1921  the  North  London  is  one  of  tl 
numerous  subsidiaiy  companies  which  a 
to  be  absorbed  in  the  North-Western,  Mi 
land,  and  West  Scottish  g-roup,  which  al 
includes  the  Lancashire  &  Yorkshi 
Railway.  The  grouping  schemes  ( 
which  there  are  four)  are  to  come  in 
operation  on  July  1,  1923,  or  such  earli 
or  later  date  as  the  Railways  Amalgam 
tion  Tribunal  may  decide. 


AEROPLANES  AND  AIR 
TRANSPORT. 

Airship  of  All-Metal  Construction. 

The  airship  of  the  future  will  be  of  a  ■ 
metal  construction,  which  w-ill  he 
fundamental  assistance  in  the  develo- 
ment  of  dirigibles  for  world-wide  comnit  ■ 
cial  use  in  aerial  tran>])ortation,  uccoi' 
ing  to  Ilerinan  T.  Kraft,  chief  aev 
nautical  engiueeir  of  the  Goodyear  Co. 

Two  factors  must  he  considered  abo 
all  others  in  the  construction  of  airslii 
of  any  kind,  namely,  safety  ar 
durability.  There  must  be  absolute  pr 
tection  against  structural  failures  as  av( 
as  against  fires.  As  long  as  airships  a 
constructed  of  inflammable  mateii;i 
there  will  always  be  some  danger  of  hi: 
especially  with  the  use  of  hydrog-en  gr 

Uniform  distribution  of  strength,  whi  ^ 
is  the  major  basis  of  safety,  is  excee" 
ingly  difficult  to  obtain  even  in  a  rig 
airship  because  of  the  very  complicat 
calculations  necessary  to  be  sure  of  safct 
since  we  have  to  figure  unknown  factq 
and  allow  for  them  in  every  airship  bui 
It  will  be  possible  with  an  all-metal  slii 
to   make   those   calculation   much  mof 
exact  than  has  hitherto  been  possible,  d'lt 
to  the  reduction  of  the  number  of  snuit 
liveted  ]iarts  which  have  formerly  be  ■ 
multitudinous. 

The  entire  surf-iice  of  the  ship  will  | 
of  metal,  thereby  assuring  greater  diif 
ability    and    reduction    of    fire  hazan« 
Tests  have  been  made  which  indicate  ih^ 
even  hydrogen  ignited  on  tlie  surface  j: 
{vu  all-metal  container  will  burn  free' 
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^ffithout  lieatiug  up  the  metal,  so  lhat 
hhere  would  be  no  dauger  of  the  envelope 
'aeing-  coiisiinied  by  the  flame, 
i  Unquestionably,  the  building'  of  such  a 
i.ihip  would  be  a  mammoth  undei  taking,  but 
i!ivith  the  T)resent  engineering  knowledge 
'livailable  its  construction  would  be  en- 
^itirely  practicable.  Indeed,  it  has  been 
attempted  before,  so  far  back  as  two 
iecades  ago,  and  flights  were  actually 
made  with  an  all-metal  ship  with  conical 
■  ;uds  and  cylindiical  body,  but  the  ship  was 
iot  a  success,  chiefly  because  engineering 
'knowledge  had  not  progressed  sufficiently 
in  aeronautics,  and  proper  construction 
'jaiaterials  were  not  available. 

Aluminium  sheeting  would  doubtless  be 
5the  metal  employed  with  strips  of  very 
Idexible  non-inflammable  material  or  wire 
'lacing  interposed  at  vaiious  points  to  take 
-care  of  the  flexing  of  the  envelope  while 
pin  flight. 

I  Approximately  1,000,000  cubic  feet 
Capacity,  with  a  theoretical  length  of 
,350  ft.  and  a  maximum  diameter  of  about 
175  ft.,  would  be  the  proper  size  of  ship  to 
■'make  to  prove  its  practicability. 
I  In  any  consideration  of  all-metal  ships, 
'Ihe  question  of  gas-tight  seams  has 
I  generally  been  a  bug'bear,  but  it  has  now^ 
I. been  conclusively  proven  that  the  seams 
'^in  such  a  ship  can  be  made  gas-tight, 
.especially  in  a  container  carrying'  low 
pressures. 

\'  The  actual  building  would  be  somewhat 
iof  a  problem  even  in  our  modern  work- 
I  shops  and  hangars,  but  by  using  air-bags 
[tc  keep  lifting-  the  ship  prog-ressively 
''while  under  construction,  and  erecting 
i  superstructures  in  the  hangars  the  rivet- 
j  ing',  lacing"  and  assembling  could  easily 
;be  handled. 

j,  ■  Tlie  rigidity  of  the  structure,  wliich 
Irwould  liave  some  degice  of  flexibility, 
I  would  eliminate  many  of  the  structural 
.difficulties  in  rigid  airsi  ips  of  the  present 
I  design. 

I  The  first  practical  all-metal  ship  will  be 
i'the  key  which  opens  the  gates,  hitherto 
['barred  because  of  lack  of  positive  assur- 
'  ance  of  safety  and  durability,  to  a  real 
'  commercial  use  of  the  dirigible  in  air 
''transportation.  A  striking  characteristic 
i  of  our  day  is  the  ra]>idity  with  which 
[people  accept  the  mai'vpillous  inventions 
!  which  but  yesterday  seemed  to  be  the 
'^delusions  of  cranks.  We  have  long  ceased 
I  to  wonder  at  radio  and  accept  without 
•  question  every  news  story  of  its  possi- 
j  hilities.  There  is  every  indication  that  it 
!  'will  be  the  same  with  aeronautics,  with 
i  the  advent  of  the  first  practical  all-metal 
[^airship,  which  can  be  assembled  with 
j  greater  speed  and  less  cost  than  ships 
I'of  the  Zeppelin  type.  TTndoubtedly,  a 
1  ship  of  the  construction  features  pointed 
^out  -would  practically  abolish  the  dangers 
'  from  fire  and  strucural  breaks,  and  have 
-all  the  safetv  of  a  modern  ocean  liner, 
li   

Ail-ship  Car  Fails  into  Sea. 

j  A_  peculiar  disaster  occured  to  an 
I  Italian  airship  flying  over  the  Gulf  of 
(  Taranto  with  a  crew  of  20  on  board.  The 
'  ship  had  made  the  trip  from  Taranto  to 
[  Cotrone,  on  the  other  side  of  the  gulf,  and 
i  was  returning  to  Taranto  when  heavy 
i  weather  was  encountered,  and  it  was 
!  decided  to  put  back  into  Cotrone.  The 
[  wires  bv  'whicdi  tbe  car  was  attached  to 
!  the  balloon  suddenly  broke,  and  the 
1 
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envelope  went  soaring  into  the  skj"^,  ami 
the  car  fell  over  61)0  ft.  into  the  sea. 
Boats  put  out  immediately  and  rescued 
the  admiral  and  the  crew,  all  of  whom 
suttered  from  injury  of  some  kind.  No 
information  has  been  received  yet  as  to 
the  cause  of  the  wires  giving-  way,  but 
surely  carelessness  or  bad  miscalculation 
lias  been  resp(nisible. 


FSying  Upside  Down. 

It  may  not  be  (juite  new"  for  an  airman 
to  fly  a  short  distance  upside  down,  but 
the  feat  about  to  be  attempted  by  the 
(Swiss  pilot  Uemenjoz  is  cei  tainly  original 
and  will  carry  the  science  of  aviation  a 
step  fuither  if  successful.  Demenjoz 
appears  to  fly  as  easily  upside  down  as  in 
the  normal  position;  recently  he  cffccli'd 
a  dorsal  flight  of  2  minutes  14  scccuids, 
and  another  flight  of  1  minute  30  seconds, 
carrying  a  woman  passenger.  He  intends 
to  place  landing  wheels  on  the  top  of  his 
aeroplane  and  to  attempt  to  prolong  his 
upside  down  flight  as  far  as  the  ground, 
where  he  hopes  to  be  able  to  land. 


Aircraft  Strength  Requirements. 

The  Air  Ministry  announce  that  the 
schedule  relating  to  the  standard  strength 
of  the  "  commercial  "  (dass  of  aircraft  has 
been  revised  in  certain  particulars,  and 
that  the  revised  reciuirements  will 
be  applied  fortlnvith  in  the  case  of 
new  designs  submitted  for  certificates  of 
airworthiness. 


Storm  Resisting  Aeroplane. 

Is  a  storm  resisting  aeroplane  possible?' 
A  correspondent  of  a  daily  pajjer  states 
that  fi-^c  yen  I  s  of  experiment  and  research 
have  icsulfcd  in  the  evolution  of  such  a 
machine.  One  of  these  machines  is  being- 
built  with  great  seciecy  by  a  firm  in  the 
South  of  England.  Its  chief  character- 
istic is  that  it  is  capable  not  only  of  flying 
through  the  skies,  but  able  to  weather 
the  worst  seas  when  riding  at  anchor.  It 
is  actually  a  ship  with  wings  (a  speed 
of  100  miles  an  liour  in  the  air  can  be 
attained). 

Goods  and  passengers  can  be  carried, 
and  it  is  also  designed  for  use  as  a  fight- 
ing machine.  It  is  intended  to  carry  eight 
oi-  10'  passengers,  and  should  this  first 
example  come  up  to  expectations,  it  is 
probable  that  larger  ones  will  be  built  as 
soon  as  possible.  It  is  understood  that  the 
hull  from  bow  to  stern  is  built  in  one 
piece.  For  operations  with  the  navy  such 
a  machine  will  have  no  necessity  for  a 
"  mother  ship  "  to  act  as  a  mobile  base. 
The  Air  Ministry  are  watching-  its  con- 
struction with  interest. 


Mediterranean  Air  Lines. 

Under  the  name  of  "  La  ISTereide  "  a 
new  air  combine,  in  which  two  great 
French  steamship  lines,  the  Messageries 
Maritimes  and  the  Compagnie  Generale 
Transatl;mti(|ue,  are  interested,  is  to  be 
formed  to  exploit  a  network  of  air  sei-vices 
in  the  Mediterranean. 

It  is  proposed  that  if,  as  is  suggested, 
liners  to  and  from  the  East  make  use  of 
Brindisi  instead  of  Marseilles,  an  air 
service  shall  be  established  linking 
Brindisi  with  Marseilles  and  with  the 
London-Marseilles  air  route  which  is  to 
be  opened  in  -Tuly  by  the  Messageries 
Aeriennes, 
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The  Next  War. 

There  should  be  no  "next"  w^ar,  but 
a  few  days  ago  a  letter  was  received  by 
the  Prime  Minister  from  members  of  the 
Executive  Committee  of  the  Parlianien- 
tai-y  Air  Committee  giving  a  lurid  picture 
of  how  the  "  next  "  great  war  will  be 
waged. 

The  letter,  which  was  signed  by  Sir 
William  Joynson  Hicks  and  the  other 
members  of  the  Executive  Committee, 
dealt  with  our  present  position  in  the  air, 
and  after  pointing  out  that  10'  years  ago 
few  people  believed  in  aerial  warfare,  and 
refening  to  what  was  accomplished  by  our 
air  fighters  in  the  European  war,  men- 
tioned that  during  the  four  years  of  peace 
the  developments  have  been  equally  great, 
but  not  on  this  side  of  the  Channel. 


Aeroplane  or  Battleships. 

Sir  Percy  Scott  is  a  naval  authority  who 
belongs  to  the  new  school  which  thinks 
that  money  spent  on  building  great  battle- 
ships is  money  wasted.  In  his  opinion 
the  battleship  is  alwaj^s  vulnerable  to  the 
submarine,  therefore  our  naval  policy 
should  be  to  discontinue  big  ship  build- 
ing— the  naval  holidaj'  apart — and  con- 
centrate on  submarines.  He  is  also  a 
champion  of  the  big  air  force,  and  in  a 
letter  to  The  Times  says:  — 

The  security  of  this  countiy  has  from 
time  to  time  immemorial  depended  on  our 
navy,  but  new  weapons  have  changed  this. 
That  "  Britannia  can  no  long-er  rule  the 
waves  unless  she  rules  the  air  "  is  a  truism 
that  no  one  can  deny,  and  practically  it 
should  be  the  basis  of  our  national 
defence. 

Ml  .  C.  .1.  Cut(diffe  Hynehas  stated  that 
the  Guards  have  got  their  bearskins  and 
the  Scottish  Archers  are  being-  re- 
equipped.  This  iiidic'ites  actiou,  but  as 
regards  safeguarding-  the  country,  I  do 
not  consider  that  the  Scottish  Archer  will 
be  of  any  more  use  than  our  battleships. 
I  put  the  fighting-  value  of  both  on  a  par. 

We  must  have  an  air  force,  and  it  must 
be  an  adequate  force,  and  money  has  to  be 
found  to  equip  and  properly  organise  it. 
Where  is  this  money  to  come  from  ?  I  am 
told  that  there  is  no  money.  That  may  be 
correct  because  yoii  cannot  have  money 
for  useful  purposes  if  you  have  wasted  it 
on  undesired  charities,  one  of  which  js  the 
Cabinet  Secretariat.  This  body  of 
receivers  consists  of  several  very  highly 
paid  officials  with  a  small  army  of  char- 
women, and  the  taxpayer  is  asked  to  pay 
£32,000  a  year  for  their  upkeep. 

Again,  although  we  have  no  monej'  for 
what  is  now  our  first  line  of  defence  to 
safeguartl  our  country,  in  August  next  the 
taxpayers  are  to  be  asked  to  pay  a  first 
instalment  of  what  will  eventually  turn 
out  to  be  fifty  millions  of  golden 
sovereigns  for  two  battleships  which  will 
serve  no  useful  purpose  when  they  are 
built.  They  will  involve  an  enormous 
amount  of  money  for  their  upkeep,  and  if 
we  go  to  war  with  any  European  country 
it  will  be  impossible  for  us  to  find  a  safe 
harbour  to  put  them  in.  Building  these 
two  ships  (if  we  had  money  to  waste) 
would  only  be  foolish,  but  building-  them 
now  when  we  want  and  must  have  the 
fifty  millions  for  our  air  defence  is  posi- 
tively criminal,  for  it  is  asking'  a 
European  country  to  come  and  destroy  us. 
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Shipping  and  Shipbuilding. 


«• 


Wireless  in  Ships. 

The  following  jiotioe  to  shipowjiers  aud 
masters  of  ships  has  been  issued  by  the 
Marine  Departiueut  of  the  Board  of 
Trade:  — 

The  attention  of  owners  and  niaslers  of 
,shii)s  wkieh  fall  into  Class  II.  of  the  Statu- 
tory lUiles,  made  under  the  Merchant 
Shipping  (Wireless  Telegraphy)  Act, 
1!)19,  is  called  to  the  fact  that 'all  such 
vessels  are  required  to  keep  a  continuous 
M-ireless  watch  during  navigation.  At  cer- 
tain hoairs,  set  out  in  the  Schedule  to  the 
Rules,  a  certified  operator  must  be  on 
watch  while  at  all  other  times  the  watch 
must  be  kei>t  eithei  by  a  certificated 
operator  or  l)y  a  ceTtificated  watcher. 

erases  have  big-en  brought  to  the  board's 
notice  in  which  masters  have  either  failed 
to  arrange  for  waichcrs  io  relieve  the 
operator  ai  the  appropriate  hours  or  have 
taken  the  watchers  from  the  wireless  room 
for  deck  duties.  Such  a  practice  may  re- 
sult^ in  failure  to  receive  a  distress  call 
(S.O.S.)  or  the  alanu  signal  (T.T.T.),  and 
may  be  attended  with  sei  ious  conseciuences 
to  his  own  or  another  ship.  Mastei's  are 
reminded  that  such  conduct  is  a  breach  of 
the  Act,  and  in  one  such  case  a  master 
was  convicted  and  fined  for  taking 
watchers  fiom  the  wiieless  loom. 

It  is  only  by  friendly  co-oppi  ation 
between  the  operators  and  wiiiclicrs  and 
all  concerned  in  the  ship's  wiicit'ss  service 
that  the  best  results  can  be  obtained,  and 
the  board  desire  to  bring'  before  owners 
and  masters  the  impoi'tance  of  taking  all 
steps  open  to  them  to  encourage  such  co- 
operation in  the  interests  of  all  on  board. 


Rhine  Navigationc 

At  a  recent  meeting  of  t])e  lUiine  Navi- 
gation Conference,  which  consists  of  re- 
presentatives of  the  London  Chamber  of 
Oommerce,  the  Association  of  British 
Chambers  of  Oimmerce,  the  Federation  of 
British  Industries,  the  Port  of  London 
Authority,  the  London  Short  Sea  Traders, 
and  other  bodies,  a  rciport  was  made  as  to 
the  present  position  of  the  proposed 
lateral  canal  to  the  Rhine  between  Basle 
and  Strasburg. 

British  trade  interests  have  been  some- 
what alarmed  at  the  original  proposals 
in  this  connection,  and  this  resulted  in  the 
setting  up  of  the  conference. 

The  outcome  of  the  latest  discussions 
between  the  British,  French,  Swiss,  Ger- 
man, and  other  representatives  on  the 
Rliine  Commission  is  that  it  has  been 
decided  to  regularise  the  Rhine  itself 
from  Strasb'urg  to  Kemb«,  and  tO'  jiroceed 
foi-  the  present  only  with  that  section  of 
the  canal  between  Kembs  and  Basle 
(about  2^  miles). 

(rermany,  France  and  Switzerland  have 
come  to  an_  understanding  M'ith  each  other 
on  the  subject  of  the  conditions  of  execu- 
tion, and  the  settlement  of  the  expenses 
resulting  from  the  works  of  regularisat  ion 
of  the  river  and  the  canal  will  be  con- 
trolled by  the  Central  and  Rhine  Commis- 
sion^in  the  same  way  as  the  Rhine  itself. 

Whatever  n)ay  have  been  the  objeclions 
to  the  original  project  from  the  Bn'tish 
iraders'  iminl  of  view,  if  is  admitted  (liat 


the  section  of  the  canal  that  is  to  be  built 
is  at  a  point  of  considerable  navigable 
difficulty  in  the  river,  and  may  therefore 
prove  to  be  a  boon  to  traffic,  and  in  addi- 
tion France  will  secure  the  power  for  elec- 
tric sup])ly  which  she  requiies. 

The  F.K.  System  of  Ship  Construction. 

The  British  Coipnration,  over  the  sig'tia- 
ture  of  Mr.  Fleming',  its  secretary,  is 
issuing  the  following  instruction:  — 

1  am  instructed  to  inform  you  that  the 
committee's  circular  of  January,  1921, 
having  refei'encie  to  vessels  built  under'  th^^ 
F.K.  Patent  system  of  oil  ship  construc- 
tion is  hereby  withdrawn. 

I  am  to  advise  you  that  it  has  been 
agreed  to  charge  no  fees  for  the  use  of 
the  system  in  ships  already  built  or  now 
iicing  built  to  the  classification  of  Lloyd's 
fvegister. 

All  other  ships,  whether  classed  with 
this  society  or  not,  will  be  subject  to  a 
charge  for  the  use  of  the  system  ;  the  fee 
will  be  £10  for  vessels  of  1,000  tons  gross 
or  less,  and  at  the  rate  of  £10  per  1,000 
tons  for  tonnage  in  excess  of  1,0(M)  tons. 

Belfast  Shipbuilding. 

According  to  statistics  just  to  hand  the 
Belfast  shii)yards,  during  the  first  half  oif 
this  year,  launched  seven  vessels  of 
(33,500  tons,  compared  with  nine  vessels 
of  53,495  tons  in  the  conesponding'  ])erio(l 
of  last  year. 

Sate  of  Ships. 

It  is  inteiesting  to  reflect  on  the  good 
bargains  which  have  been  struck  by  some 
of  our  shipping  connpauies  during  the 
past  year  or  twcK  Tli©  White 
Star  line  bought  the  Homeric  for 
£550, 0(H),  while  the  Majestic,  the  largest 
linei-  afloat,  cost  the  same  firm  just 
£1,000,000.  These  prices  are  much  'less 
than  those  paid  for  new-  liners.  The 
i'hn])ress  of  'Canada  cost  her  owners,  the 
Canadian  Pacific  Steamship  Co., 
£2,00(),()(l();  the  Wliite  Star  line  paid 
£1,500,000  for  the  Olympic,  and  the 
Mauietania  cost  the  Ounard  Co. 
£1,800,000. 


Shiprepairing:  British  and  Continental, 

Wc  have,  during  the  past  few  months, 
given  several  instances  where  important 
shiprepairing  contracts  have  gone  to  Con- 
ti!)ental  yards  owing  to  labour  tr()ul)les  in 
this  country.  A  sidelight  on  the  quality 
of  woi-k  which  is  turned  out  in  these  Coii- 
(inpiiital  yards  is  supplied  bv  tlie  following 
mg  extract  of  a  letter  received  in  Livei" 
pool  by  a  gentleman  associated  with  ship- 
owning,  to  whom  it  was  sent  bv  the  -hief 
engineer  of  a  large  steamer  'which  has 
been  undergoing  repairs  on  tlie  Continent. 
The  letter  was  published  in  the  JoiirnaJ  of 
Commerce  :  — 

"  T  do  not  undei-sfand  how  tliese  Con- 
I mental  people  got  the  name  thev  do  for 
repairs.  They  ceitainly  cannot  "do  good 
liveting.  and  their  engineer  dejiarlnjent 
leaves  a  lot  to  be  desii'ed.  Thev  are  about 
(he  poorest  lot  of  filters  I  ever  saw.  'I'hese 
people  s(em  to  bip  all  out  to  fleece  (he 
poor  liritisher. 

"  Propaganda  has  been  extcnsivelv  n-^e<l 


to  boost  up  these  Continental  yards,  at 
it's  near  time,  for  the  sake  of  the  slii 
repairing  industry ,  that  tilings  were  shi)\ 
up  in  their  true  light. 

"  The  British  firms  have  quoted  agairk 
Continental  firms  and  beaten  them  f- 
price,  but  this  insidious  ])ropaganda  hs 
been  at  work  a  long  time.  If  this  stn;? 
of  affairs  could  be  reversed,  it  would  * 
doing  a  great  service  to  those  Ihousaiin 
of  Britishers  who  gain  their  livelihood 
tlie  great  shiprepairing  works  of  o 
various  seaports." 

Electrical  Energy  for  Shipyards. 

A  LiverjMiol  shipping  journal  j  r 
lished  an  inteiesting  article  i-eceiii 
drawing  attention  to  the  high  rat 
chargeil  by  the  Londonderry  Corporalii 
for  electrical  energy  supplied  to  the  Nm 
of  Ireland  Shipbuilding  C<j.  Lt- 
l/ondoiulerry,  -r.nd  the  Den  ij  .J<  ui  uni,  co 
men  ting  on  this,  said:  — 

"At  all  events  the  sooner  further  ligt 
is  thrown  upon  the  matter  the  belt 
particularly  as  amicable  negotiations,  f 
it  were  necessary  to  clear  up  any  ni 
understanding,  between  the  parties  mig 
then  follow,  which,  in  turn,  might  lead 
early  resumption  of  work  at  the  yard." 

Liverpool's  Great  Dock  Scheme. 

A  few  days  ago  the  Mersey  Docks  ajl 
Harbour  Board  instructed  their  engini 
to  proceed  with  shed  and  other  constit 
(ional  work,  to,  cost  about  £800.000.  T 
total  cost  of  file  scheme  is  estimated  t 
several  million  pounds. 

Mr.  Richard  I).  Holt, 
recommendation  instructing  the  engintt 
to  proceed  with  the  construction  of  No  I 
Inanch  of  the  Gladstone  Dock,  exphvi  t 
tliat  the  minute  had  been  put  down  by  t  J 
committee  in   i-edemption   of   a   prom  ^■ 
wliieh  had  on  more  than  one  occasion  be  6 
made  to  the  board   that  the  commit: j 
would  not  put  in  hand  the  wolk  authorii-l' 
at  the  north  b.ranch  oif  the  Gladstone  l!(l 
without   laying    the   matter  before  tl 
board,  giving  members   the   op])oitun  | 
of  expiessing  their  disapproval    if  (bj^ 
disapproved  of  undertaking  that  work.  H 
The  time  had  now  come,  he  said  whi 
it   was   necessary   that   a  determinatiil 
should  be  taken. '  Work  was  going  on  ve" 
satisfactorily  at  No.  1,  or  the  soutlie 
bramdi.     The  boanl  had  appi-«)ved  of 
shed  on  the  south  side  of  the" north  bran 
(No.  2)  exactly  similar  to  that  being  {- 
up  on  the  north  side  of  the  south  braiu 
a  treble-stoi-ey  ferro-concrete  shed. 
Mas  very  desirable  that  the  men  who  h 
got   thoroughly  efl^cient  in  the  work 
building  those  fen-o-conci ete  shedv  shov 
pioceed  straightaway  from  finishing  f 
shed  on  tlie  north  side  of  the  solithe 
branch  to  finisliing  the  shed  on  the  soil 
side  of  the  northern  branch. 

The  actual  figuies  that  tholinard  aiVcrt' 
niiltcd  to  ai-e  as  follows  :  For  the  crll^tn 
(ion  of  the  shed  at  the  south  side  of  t 
north  l)r;tnch,  just  undei  £400,000;  f 
•  •ompleiing  the  branch,  i.e.,  for  buildi 
(he  dock  Avails  and  for  exrnvadng  t 
body  of  the  dock,  slightly  over  £400  OOf 
making  £800.000  in  all.'    It  is  proI)al 
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kat  the  last  tiling  that  will  Ibe  completed 
!  ill  Ibe  the  treble-storey  shed  on  the  south 
'[de  of  the  north  dock,  leaving  out  of  the 
mestion  for  the  moment  the  shed  on  the 
jtorth  side  of  the  north  dock. 

liock  Extension  at  Shields. 

iL;  A  dock  extension  of  considerable  im- 
portance is  being  undertaken  by  Messrs. 
[Lepple  &  Co.,  Shields.  This  will  include 
i  16  lengthening  of  their  docks  and  other 
'iterations  which  such  an  extension  will 
l-auder  necessary.  This  is  very  good  news, 
I  nd  indicated  that  this  firm  are  optimistic 
jb&ut  the  future. 

t'  — T 
i^QMth  Wales  Depression. 

j':  The  directors  of  the  Pontcauna  Ship- 

i  ing  Cb.  Ltd.,  Cardiff,  in  their  report  for 

:4e  j^ear  ended  April  -'30  last,  state  that 

l>r  the  first  three  months  of  the  financial 

I  eiu"  the  steamer  Hani  I.  was  laid  up  in 

lomman  with  a  large  number  of  other 

'  teaiuers,  which  were  unaible  to  find  re- 

lunerative    employment    owing    to  the 

;^epressed   state   of   the    freight  market. 

{"'he  vessel  eventually  secured  cliartei'  cii 

'jeasonably   good  terms,   but   was  driven 

!  shore  near  Constanza  in  January.  Several 

jlttempts  at  salvage  were  made,  but  with- 

fut  success,   and  eventually  the  under- 

laiters  decided  to  treat  the  steamer  as  a 

^otal  loss,  and  the  company's  claims  are  in 

i  rocess  of  being  collected. 

i  Profit  and  loss  account   for  the  year 

jihows  a  profit  of  £137,  to  which  must  be 

!  dded  the  balance  of  £431  Ibrought  for- 

'  .•ard,  making  a  total  of  £5G8,  which  has 

j  ieen  carried  to  tlie  difference  in  recovery 

Kcount. 

[•  The  directors  regret  that  they  have  so 
!  ar  failed  in  tlieir  endeavours  to  recover 
i.ompensation  in  respect  of  the  detention 

f  a  steamer  by  the  British  Government 
i|iuring  the  coal  strike,  and  in  a  claim 
1^ gainst  the  French  Government  for  com- 
*iensation  for  berth  damage.  They  con- 
:  inue  to  press  these  claims,  but  in  view 
['{  decisions  in  other  similar  cases  fear 
f^here  is  but  little  chance  of  obtaining 
I  ny  satisfaction  in  view  of  the  unfavour- 
||ble  outlook  for  shipping  at  present,  when 

Ufh  large  nunilbei's  of  vessels  are  ail  laid 

j  The  directors  do  not  propose  replacing 
j  he  steamer  Hani  I.  at  the  moment,  as 
jihey  consider  the  company  will  !be  able 
|0  do  better  by  deferring  a  purchase  for  a 
'«'hile  until  there  is  an  improvement  in 
I  he  outlook  for  shipping,  when,  with  the 
!  unds  in  hand,  the  company  will  Ibe  in  a 
position  to  talfe  full  advantage  of  any 
f'pportunity  of  acquiring  tonnage  on 
favourable  tenns. 

;  In  the  balance  sheet  it  is  shown  that  the 
[ompany   are    claiming    £12,942   for  a 
;  teamer"  which  cost  £27,000,  while  loans 
0  thp  company  amount  to  £2,908. 

i'ierman  Shipping  Competition. 

t   German  ship^ping  enterprise  is  In  lom- 
!  ng  increasingly  appai-ent  in  many  parts  of 
I  he  world,  especially  so  in  connection  with 
)heir   services    between    Hamburg  and 
I'arious  parts  of  Africa.    For  instance,  the 
Deutsche  tlst-Afrika-Line,  according  to  a 
ieira  contemporaiy,  has  concluded  a  con- 
;  ract  with  the  Sena  Sugar  Estates  to 
I  ransport  40,000  tons  or  more,  of  sug^r 
|)er  annum,  and  owing  to  the  compara- 
ively  small  cost  of   operating  German 
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vessels,  as  compared  with  British,  the 
Teutons  are  able  to  quote  lower  freights 
than  our  shipowners. 

Dock  Charges. 

During  the  past  week  the  Standing 
Committee  B  of  the  House  of  Commons 
met  to  consider  the  Harbours,  Docks  and 
Piers  (Temporary  Increases  of  Charges) 
Bill.  By  tlie  fact  that  only  two  amend- 
niciits  appeared  on  the  ])aper  an  easy 
passage  seems  assured,  but  there  was  con- 
siderable discussion  before  these  were 
dealt  with. 

The  first  of  these  amendments  provided 
that  no  order  should  be  made  modifying 
in  respect  to  any  period  after  February 
15  next  any  statutory  provisions 
regulating  charges  to  any  port,  harbour, 
dock  or  pier  undertaking  unless  applica- 
tion for  an  order  is  made  to  the  Minister 
of  Transport  before  November  1  next. 
Further,  any  order  made  on  an  application 
may  modify  the  provisions  applicable 
either  before  or  after  February  15. 

This  amendment  was  opposed  by  Sir 
William  Raeburn,  but  Mr.  Neal,  Trans- 
port Secretary,  intimated  his  intention  to 
accept  it,  claiming  that  trades  had  a  right 
to  expect  cutting  of  every  i)ossible  costj 
and  by  the  method  i)roposcd  there  every 
such  undertaking  would  have  to  justify 
the  charges  they  were  making.  Railways 
with  dock  and  harbour  undertakings  were 
protected  under  the  Act  of  1919  against 
applications  for  revisions  until  February 
next.  They  would,  under  this  amend- 
ment, have  to  justify  their  present  rates 
after  that  period  or  else  modify  them. 
He  reminded  the  Committee  that  the 
present  charges  everywhere  were  fixed 
when  costs  were  highest. 

The  amendment  was  adopted,  as  was 
the  second  one  fixing  the  operating  time 
of  such  orders  at  12  months. 

Cardiff  Company's  Losses. 

Mr.  John  Cony,  presiding  at  the 
annual  meeting  of  the  shareholders  in  the 
Cardiff  Channel  Dry  Docks  &  Pontoon  Co. 
Ltd.,  moved  the  adoption  of  i;he  report. 
Unfortunately,  the  report  shows  an 
adverse  balance  of  £42,886  after  meeting 
all  obligations.  A  very  serious  reduction 
has  had  to  be  made  in  taking  stock  owing 
to  the  drop  in  prices.  The  amount 
necessary  to  pay  a  dividend  of  5  per  cent, 
less  tax,  had  been  taken  from  the  con- 
tingency fund,  built  up  out  of  the 
[)revious  profits  with  a  view  to  providing 
for  lean  years. 

Mr.  Alfred  Cox,  the  new  general 
maiiag'pv  of  the  company,  said  the  depres- 
sion through  wliich  they  were  passing  had 
in  his  opinion  never  been  equalled,  and 
the  s]iii)})ing  tr'ade  was  suffering  probably 
luoret  than  any  other.  Although  they  had 
been  able  to  keep  their  dry  docks  reason- 
ably full  in  most  cases,  it  was  for  dock- 
ing and  painting  work  only,  and  only 
absolutely  necessary  work  was  being  done, 
as  owners  had  little  to  spend  in  repairs 
and  overhauls.  It  was  painful  to  see 
ship  after  ship  going  away  with  repairs 
deferred  until  a  more  convenient  time. 
Costs  were  still  too  high,  although  they 
had  reduced  their  charges  by  very  severe 
cuts.,  and  were  often  prepared  to'  work  at 
cost  and  under  to  keep  their  clients  from 
taking  work  to  the  Continent  and  else- 
where.     Still,  he  thought,  there  was  at 
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least  orie  I'ay  of  sunshine,  for  labour  was 
at  last  realising  that  high  wages  could  not 
be  maintained,  especially  when  they 
became  a  bar  to  successful  competition. 

Strenuous  work  had  been  put  in  during 
the  past  year  negotiating  reductions  with 
the  various  trade  unions  concerned,  and 
now  agreements  had  been  reached  with 
nearly  all,  which  he  hoped  would  enable 
them  to  compete  with  some  hope  of 
succetss  in  the  open  markets. 

Lancashire  Shipping  Go. 

The  a/ccoaints  of  tliis  firm  for  1921 
sJiowed  net  profits  of  £57,302,  and  after 
paying  a  dividend  of  10  per  cent,  £97,175 
Avas  cariied  forward.  Duidng  the  fi]  >t  six 
months  of  the  current  year  tlie  m:iii:"ji  is 
h-iwe  found  it.  impo.ssible  to  work  tlic  i  nm- 
jjariy's  vessels  at  a  profit,  and  the  (linclors 
have  decided  not  to  declare  interim  divi- 
dends on  either  the  iiref  eience  or  ordinary 
sliare  capital.  A  sum  of  £6,000  only  is 
required  to  jiay  the  half-year's  dividend  on 
the  i>reference  share  capital,  and  th(>  infi  i- 
ence  is  that  the  director's'  announcement  is 
to  prepare  the  shareholders  for  bad  results 
for  the  complete  year.  The  dividend  c|ues- 
tion  will  be  leconsideied  when  the  accounts 
we  jRiblislied,  which  will  not  be  for 
another  eight  months. 


THE  LAW  COURTS. 


Sale  of  Steamship. 

In  the  Admiiulty  Court,  Mr.  Justice 
Hill  was  recently  asked  for  an  order  for 
the  sale  of  the  steamship  Monmouth  Coast, 
owned  by  the  Miller  Steamship  Co.,  of 
Hull.  Th©  petition  was  made  by  the 
London  City  and  Midland  Bank,  who  were 
the  mortgagees. 

For  the  bank,  it  was  stated  that  they 
obtained  judgment  last  year,  and  on  the 
reference  following  £57,412  was  found  to 
be  due  to  the  plaintiffs.  An  arrangement 
had  been  made  to  sell  the  vessel  for 
£12,350  subject  to  the  Court's  approval. 
The  sale  had  been  arranged  between 
Kellocks  and  a  well-known  fiiin  of  ship 
brokers.  In  the  case  of  the  steamship 
Rellim,  where  there  were  the  same 
mortgagees  and  owners,  the  vessel,  which 
was  the  subject  of  a  mortgage  for  £57,000, 
was  sold  for  £3,000,  and  it  appeared  in 
the  present  instance  that  the  parties  had 
done  well  by  private  negotiation. 

The  judge  remarked  that  nowadays  that 
was  often  the  better  way.  There  would 
be  an  order  confinning  the  registrar's 
report  and  for  a  sale  of  the  Monmouth 
Coast  on  the  terms  arranged,  the  Marshal 
to  retain  a  quarter  of  the  payment  into 
Court  for  his  claim  for  detention  of  the 
.ship,  and  the  rest  to'  be  paid  to  Messrs. 
Botterell  &  Roclie,  solicitors  for  the  bank, 
the  Marshal  to  account  for  the  balance. 


Over  a  Million  Horse-power  in  It.4ly. — Hydro- 
electric )ii.,\rr  in  Italy  as  at  January  1,  1922,  is 
reix)i-te(l  h\  (  .  ii.-ul  Sycks,  Turin,  as  1.191,797  li.p. 
In  addition  to  the  hydro-electric  plants  now  in 
operation,  new  ones  are  in  course  of  construction, 
of  which  those  in  Lombardy  will  produce  121,934 
h.p.,and  those  Hearing  completion  in  Piedmont  will 
produce  109,388  h.p.  Of  the  other  concessions 
granted,  totalling  approximately  50,000  h.p.,  those 
in  Umbria  will  produce  £0.1.36  h.p.,  and  the  new 
centrals  in  Liguria  will  produce  088  li.p.  The  total 
electric  power  now  generated  liy  the  iiydro-electric 
plants  (1,101.797  h.p.)  is  estimated  at  60  per  cent 
of  the  cap.H  ii  \  ..f  the  total  number  of  centrals  for 
which  com  i'.-sni;is  liave  been  granted. 


32 


ENGINEERING    WORLD . 


JI'LY  8,  192; 


Patent  Abstracts. 


SCREW  CUTTING. 

178,628.-8.  A.  D.\niell  Ltd..  and  A.  E.  P.age, 
Lion  Works,  Edward  Street,  Parade,  Birmingham. 
— February  14,  1921. — Relates  to  chasers  to  die- 
heads  of  the  kind  that  liave  guiding  threads  at  the 
rear  of  the  futting  tln-eads.  By  milling  or  other- 
wise, the  face  h  of  ea.cli  chaser  is  inclined  to  the 
axis  of  the  work  so  that  the  leading  end  c  is  of 


1 

c 

no. 2. 


less  depth  than  the  rear  end  d.  The  cliasers  are 
fixed  in  the  diehead,  and  a  master  tap  is  run 
between  them  to  shape  the  threa<l,c.  As  usual  the 
tap  is  of  slightly  larger  diameter  than  the  work  on 
which  the  chasers  are  to  cut  a  thread.  The  part 
from  o  to  m,  Fig.  2,  is  bevelled  in  the  usual  way 
to  form  the  cutting  threads,  and  the  guiding 
threads  g  are  slightly  bevelled  at  //.  The  back  of 
the  chaser  may  be  Ijevelled  as  at  (. 

DYNAMO-ELECTRIC  MACHINES. 

177,978.— G.  ScHROEDEE,  Hilbre,  Park  Road, 
Hale,  Cheshire. — March  16,  1921. — The  commu- 
tator of  a  dynamo-electric  machine  has  the  work- 
ing surface  in  two  parts  arranged  so  as  to  make 
a  salient  angle  of  approximately  90  deg.  with  each 
other,  and  means  are  provided  for  producing  a  flow 
of  air  over  each  surface  to  eliminate  the  danger  of 
a  flash-over.  In  the  example  shown,  the  com- 
mutator has  one  surface  B  approximately  at  right- 
angles  to  the  shaft,  the    other    surface    C  being 


parallel  to  the  shaft.  'I  he  segments  A  are  pro- 
vided with  projections  D  which  are  lield  in  a  recess 
in  a  ring  E  and  are  secured  by  another  ring  F 
and  screws  G.  A  centrifugal  fan  H  produces  a 
radial  flow  over  the  face  B  and  a  fan  J  of  the 
propeller  type  causes  a  flow  over  the 
cylindrical  face,  both  currents  meeting  at  the  edge 
K  and  flowing  clear.  The  angle  between  the  sur- 
faces, particularly  for  armatures  of  small  diameter, 
may  bo  greater  than  90  deg. 

FURNACES. 

177,70-1.  I5ABC0X  &  Wii.rox  Lrn.,  .'iO,  l<"arring- 
doii  Street,  London. — Marcli  24,  1921.  —  An  asii  or 
clinker  collecting  and  air-sealing  device  for  use  at 


the  rear  of  -a  travelling  grate  consists  of  a  numbc-i- 
of  pivotally-mounted  hollow  bodies  b  through  which 
water  is  circulated  fnv  cooling  purposes.  Eacli 
body  is  provided  with  h'llluw  pivots  d  ■  com- 
municating respectively  with  inlet  and  outlet  ducts 


Ji,  (/.  The  ducts  h  communicate  with  the  water- 
supply  chamber  k,  which  is  separated  by  a  parti- 
tion i  from  tbe  open  cliamber  /  into  which  the 
ducts  (J  discharge.  The  hollow  bodies  h  are  pro- 
vided with  internal  partitions  m  and  balance 
weights  c. 

ELECTRIC  MOTOR  CONTROL  SYSTEMS. 

178,571. — British  Thomson-Houston  Co.  Ltd., 
83,  Cannon  Street,  London,  and  H.  C.  Hastings, 
235,   CUfton   Road,   Rugby.— January  20,  1921,— 


FIG. I 


AuU)niuti<-  starters  of  I  lie  su('cessive  conlat  lor  typi' 
are  provided  with  moans  for  weakening  a  lock-out 
c«i]  of  a  contacto)-  in  advance  of  its  onc-st<^])  opera- 
tion. The  object  is  to  set  the  different  contactors 
in  readiness  succesivoly  to  close  at  definite  values 


of  cuirent.  Tlie  arrangement  shown  in  Fig.  1  e- 
ploys  lock-out  switches  3,  4,  as  described  in  spec  - 
cation  131,490,  having  shunt-connected  closing  i  f 
S,,  Sj  and  series-cunnected  lock-out  coils  -M3,  J 
The  closure  of  a  preceding  contactor  2  in  sho 
circuiting  a  portion  of  starting  resistance  R,  a 
short  circuits  a  portion  of  the  lock-out  c 
M3,  so  that  operating-coil  S3  may  close 
contactor  at  the  desired  current  value.  The  clos' 
of  the  contactor  3  performs  a  similar  f imction  \v 
regard  to  the  contactor  4.  The  arrangement  sho 
in  Fig.  2  employs  Inrk-out  switches  in  which  b( 
the  operating  roil.s  and  lock-out  coils  is  shunt-c 
nected.  The  lock  out  coils  M,,  M3,  M_,  are  c 
nected  to  different  points  of  the  starting  resista 
so  as  to  receive  smaller  proportions  of  current 
the  preceding  contactors  close. 

VALVES. 

177,860. — E.  Hu.MPHREY,  6,  Addison  Bri 
Place,  Addison  Bridge,  Kensington,  LonJk 
— January  3,  1921. — In  a  cam-actuated  i 
valve,  the  cam  10  is  mounted  on  bl- 
pivots  19  supported  by  adjusting  screws  4a  :i 
operates  on  a  hardened  steel  nose  18  disposed  i  a 
recess  in  the  valve  spindle  14.  The  upward  op- 
ing movement  of  the  valve  24  is  effected  by  e 
extension  of  a  compressed,  coil  spring  16  dispoi 
aromid  the  upper  part  of  the  valve  casing  betwn 
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a  h.\ed  plate  11  and  a  ring  15  carried  by  the  \  I 

spindle.    The  cam  spindle  carries,    at    A  anc  1 

wlieels  20,  each  having  recesf;es  or  sockets  f'H  ' 

in  its  periphery  adapted  to  i-eceive  the  end;-  I 

spring-pressed  plunger  29  so  tliat  tlie  cam  and  ! 

valve   may   be   thereby   retained  in   any  adji  I 

position.    The  spring  28  is  lialf-moon.  shaped  n  B 

adjusted  by  a  screw  4b.    The  valve  seatnig  • 

sists  of  an  interchangeable-screwed  bush  ol  1  r 
corrosive  steel  or  other  hard  metal. 


U.S.  Hailw.w  SiniKE. — The  American  Kr 
Executives  have  stated  that  the  strike  of  sImIi 
has  not  affected  the  movement  of  freight  aii.l 
sengers,  in  spite  of  the  pressure  caused  by 
record  number  of  travellers  prior  t,)  the  .li; 
holiday.  Companies  are  of  opinion  that  the  i 
toiumce  of  the  service  depends  largely  on 
success  in  hiring  strikebreakers  to  replace  slio] 
who  are  out.  Recruiting  is  said  to  bo  procei 
actively.  On  tlie  other  liand,  the  union  official 
eonhdeiit  of  success,  and  say  the  effect  of  the  s 
will  not  be  felt  for  a  week  at  least.  Mr.  B 
Jewell,  head  of  the  shoi>meu.  declares  the  w  al 
amounted  to  practically  100  per  cent. 
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Tonnage. 


•  •    •  • 
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OcTE.  supicniiacy  on  the  sea  has  existed  many  long-  j'ears,  not  only  in  regard  to  the 
superiority  of  our  navy,  hut  also  in  the  magnitude  of  our  shipping  tonnage.  Our 
existence  depending*  on  the  volume  of  our  exports  it  necessarily  followed  that  we 
must  have  ships  to  carry  our  goods,  and  in  1914  we  weie  not  only  doing-  a  very 
big"  proportion  of  our  own  carrj'iug  trade,  ibut  were  assisting  many  other  nations  as 
well.  Although  it  is  not  argued  that  our  supremacy  is  threatened,  the  present  slump 
in  shiphuilding  is  not  healthy. 

If  there  is  any  satisfaction  to  be  derived  from  the  fact  that  the  slump  is  world- 
wide it  is  available.  Lloyd's  Register  Shiiibuilding  Returns  for'the  quarter  ended 
June  30  show  that  the  merchant  tonnage  under  construction  in  the  United  Kingdom 
amounted  to  1,919,504.  This  total  includes  some  481,000  tons  on  which  work  had 
been  suspended  for  some  time,  and  thus  the  figure  should  be  1,4-3!), 001)  tons  if  com- 
parison with  normal  times  is  to  be  made.  Taking  the  year  1914,  the  average 
tonnage  under  construction  was  1,890,000,  so  that  really  we  are  short  about  half  a 
paillion  tons  at  .present.  This  is  too  much,  but  when  the  great  depression  of  the  past 
two  yearsi  is  taken  into  account,  the  falling  ott'  is  not  as  large  as  appeared  possible. 

As  stated  previously,  the  slump  in  shipbuilding  is  worldwide.  Grermanj^  is 
progressing-  apace  in  her  endeavours  to  rebuild  her  mercantile  marine,  and  the 
figures  recorded  show  that  her  average  building  is  practically  pre-war.  The  total  is 
albout  545,000  tons  against  a  total  of  547,000  tons  in  June,  1914.  It  is  interesting 
to  note  that  thei  e  aie  82  steamers  and  motor  vessels,  each  over  1,000'  tons,  the  total 
tonnage  being  529,911  under  construction  in  the  world  for  the  carriage  of  0*11  in 
hulk.   Of  this  total  GO  of  383,221  tons  are  being  made  in  Great  Britain. 

It  would  appear  from  information  that  has  come  to  us  from  the  shipbuilding- 
centres,  it  is  not  likely  there  will  much  improvement  in  shipbuilding  during  the 
coming  months.  The  trade  depression  throughout  the  world  has  reacted  very  hea\dly 
upon  the  transport  ti-ade,  and  consequently  cn  the  means  provided  fni  pui^uing-  it.  As 
trade  approaches  normality  we  can  expect  to  see  a  revival  in  shipbuilding,  and 
already  considerable  increases  in  outgoing  cargoes  are  to  be  noted. 
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QUALITY. 

There  has  always  been  a  school  of 
thought  which  has  contended  that  by 
producing  goods  of  high  quality  we  were 
losing  our  hold  on  the  world's  markets, 
and  also  another  body  holding  the 
opposite  belief.  Quality  is  to  some 
extent  a  relative  term.  A  motor  car  or 
a  locomotive  may  be  of  as  high  quality, 
even  if  built  for  .short  service,  as  those 
that  are  built  to  last  for  a  long  period. 
Quality  and  durability  instead  of  being 
synonymous  are  often  conflicting  terms. 
In  a  recent  is.sue  we  passed  some 
strictures  on  the  average  craftsman  of 
to-day,  but  the  quality  of  our  manufac- 
tures as  compared  with  those  of  other 
countries  does  not  depend  altogether  on 
craft  skill,  because  there  is  no  doubt  that 
the  British  craftsman  is  at  lea.st  the  equal 
^  the  American  or  German  craftsmen. 
Equij)ment  and  org'anisation  are  all- 
important  factors.  Yet  the  individual 
skill  of  the  workers  is  also  important 


because  every  manufacturing  country  is 
paying  greater  attention  to  technical 
education  all  the  time.  Further,  it 
should  be  apparent  to  all  that  if  we  are 
losing  ground  at  the  present  time  it  is 
because  of  the  international  trading- 
position  for  which  our  manufacturers,  as 
.such,  are  not  responsible.  Before  the  war 
in  certain  spheres  of  engineering  America 
regarded  Germany  and  not  Britain  as  her 
greatest  competitor  but  it  is  noteworthv 
that  he  r  machine  tool  manufacturers  now 
look  upon  us  as  their  greatest  rivals  for 
this  work  in  the  world's  markets.  In 
tf^xtile  engineering  our  pcsition  is  unique 
and  likely  to  remain  so.  These  facts 
make  us  confident  that  whatever  may  be 
said  against  our  production  methods  or 
our  reluctance  to  scrap  out-of-date  plant, 
\\hich  is  much  exaggerated,  the  quality  of 
our  manufactures  is  as  good  as  ever. 

In  some  branches  of  engineering  also 
we  have  obtained  a  hold  since  the 
armistice  for  the  first  time.  In  scientific 
instrument     and     surgical  instrument 


making  there  is  no  doubt  that  we  would 
be  doing-  well  were  it  not  for  the  adverse 
rates  of  exchange.  Professor.  J. 
Goodman,  of  Leeds  University,  expressed 
the  opinion  the  other  day  that  we  could 
compete  successfully  with  all  others  in 
the  production  of  fine  work.  He 
instanced  the  fimi  of  Singer,  which  is 
supplying  2\  million  sewing  machines 
annually  to  all  parts  of  the  world,  and 
also  cited  as  an  example  of  British 
efficiency  the  ball  bearing  industry.  Some 
of  the  finest  ball  bearings  in  the  world 
are  manufactured  in  England,  work,  it  is 
unnecessary  to  say  here,  which  requires 
to  be  of  the  greatest  accuracy. 

In  .shipbuilding,  in  locomotive  arid 
internal  engine  manufacture  both  in 
design  and  in  manufacture  we  have  no 
need  to  be  ashamed.  Manufacturing 
costs  are  also  dropping,  and  we  are 
optimistic  to  believe  that  when  inter- 
national conditions  again  become  normal 
we  shall  secure  our  share  of  what  is 
o-oing. 
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THE  WORLD'S  TRADE  IN 
MACHINERY. 

The  present  position  of  (jrermaiiy  as  a 
f((inpetitor  in  the  workl's  machinery 
markets  appears  to  have  been  considerably 
overrated.  America  is  undoubtedly  our 
l)ig'  competitor  in  this  field. 

During  the  years  1910-1913  inclusive, 
the  T'nited  Kingdom,  France  and  the 
United  States  exported  annually  a  total 
average  of  approxinuitely  £1-S2,()0(!,()00 
worth  of  machinery.  Through(nit  this 
period  (iermany  held  first  place,  but  its 
proportion  fell  from  -ib  l  per  c^ent  of  the 
total  of  these  countries  in  1910  to 
per  cent  in  1913.  The  proportion  of 
(xreat  Britain  also  declined  continually 
during  these  years,  and  in  1913  its  share 
Avas  only  28'8  per  cent  as  agaiust  33T  per 
cent  in  1910.  The  United  States,  on  the 
contrary',  secured  a  larger  projjoition  each 
successive  year,  rising  steadily  from  171 
per  cent  of  the  total  in  1910  to  L'()'9  per 
cent  in  1913.  In  value  this  represented 
an  increase  of  almost  £11,400,000. 

In  1918  and  1919  the  United  States,  as 
Avas  to  be  expected,  furnished  the  bulk 
of  the  machineiy  exports,  the  actual 
amounts  being  282,000,000  dols.  and 
278,000,000  dols.  respectively.  During 

1920  (iermany  was  again  in  the  field,  the 
total  of  the  four  countries  ascending  well 
on  toward  £200,000,000.  Of  this  the 
United  States  supplied  nearly  one-half 
(48-9  per  cent) ;  Great  Britain  24'6  per 
cent;  and  Germany  208  per  cent. 

Great  Britain  alone  of  the  four 
countries  shows  an  increase  in  the  value 
of  its  exports  for  1921,  due  largely  to 
heavy  shipments  of  textile  machinery. 
Machinery  exports  from  the  United  States 
fell  off  considerably  during  1921,  this 
being  due  in  a  large  measure  to  the 
reduction  in  unit  jjrices,  and  attributed 
also  by  American  manufacturers  to  the 
extraordinary  exchange  situation  that 
prevailed  in  the  Avorld  markets. 

The  outstanding  feature  of  the  figures 
presented  herewith  is  that  in  1920  and 

1921  Germany,  in  spite  of  the  advantages 
of  favourable  exchange  rates,  Ioav  wages. 
Government  sulisidies,  etc.,  ex])orted  only 
about  one-half  the  proportion  it  shipped 
during  the  pre-war  period. 

Fundamental  conditions  at  present 
existing  in  Germany  are  such  as  to 
seriously  impair  its  position  as  a  com- 
petitor in  the  world  machinery  markets. 
To  a  large  extent  its  Ioav  costs  have  been 
the  result  of  direct  and  indirect  Govern- 
ment subsidies,  which  the  German  Govern- 
ment must  necessarily  abandon.  Govern- 
ment control  as  applied  to  grain  prices 
has  already  been  abolished,  bringing 
about  a  general  movement  for  higher 
wages.  Freight  rates  and  raw  material 
])rrces  are  rising  rapidly,  and  labour 
difficulties  are  becoming  increasingly 
numerous.  There  is  a  shortage  of  both 
coal  and  coke.  It  i-s  believed  by  many 
that  the  forced  internal  loan  contemplated 
by  the  German  Government  will  be 
demanded  in  the  near  future.  The 
su()p]enientary  iaxation  tluit  must 
necessarily  follow  will  raise  j)ro(luction 
costs  si  ill  higher.  Fui  therinoic, 
(jtermany  is  becoming  sold  out,  and  the 
continuation  of  production  Avill  invcdve 


increased  purchasing  of  raw  materials 
from  outside  sources  at  prices  which  will 
be  almost  beyond  the  German  buyer, 
although  in  line  with  the  world  markets. 

All  of  the  foregoing  conditions  have  a 
further  ^leculiar  significance,  when  it  is 
remembered  that  during  recent  years 
German  supplies  had  already  found  it 
difficult  to  deliver  machinery  in  accord- 
ance with  prices  and  delivery  dates  con- 
tracted. 


THE  PERSIAN  MARKET  FOR 
ENGINEERING  PRODUCTS. 

No  civilised  country  in  the  world  is  more 
devoid  of  machinery  and  more  pressingly 
in  need  of  it  than  Peisia,  according  to  a 
Consular  report,  yet  no  country  in  the 
world  has  so  little  present  hope  of  pro- 
curing it.  The  very  backwardness  and 
poverty  and  political  instability  which 
require  for  their  amelioration  an  active 
policy  of  industrialism  based  upon  an 
extensive  use  of  modern  machinery  are  the 
factors  Avhich  impede  industrialism  and 
preclude  machinery.  Thus  the  backward- 
ness is  such  that  ag]iculture  works  with 
implements  of  the  Jiiblical  age,  and  is  too 
depressed  and  uninstructed  to  demand 
better.  (There  are,  however,  some  excep- 
tions.) Similaily  the  arts  and  crafts  are 
carried  on  with  mediaeval  tools  by 
manual  powers  and  processes,  and  these 
also  are  too  hide-bound  by  hereditary  self- 
complacencies  to  seek  betterment.  (There 
aie,  however,  again  some  exceptions.) 
The  poverty  is  such  that  all  agricultural 
and  industrial  activities  subsist  from  hand 
to  mouth,  mosth'  borrowing  the  seeds  or 
the  law  materials  with  which  to  make 
each  new  start,  and  repaying  the  loan 
fiom  harvested  crops  or  from  manufac- 
(ured  goods.  The  political  instability  is 
^ucll  'hat  the  Central  Government  cannot 
eheclively  control  the  outlying  provinces, 
nor  assure  security  to  trade  routes  nor 
attempt  to  repress  the  rising  tide  of  anti- 
foreign  unreason. 

But  so'inethino'  like  this  has  always  been 
the  vicious  ciicle  of  economic  unpro- 
grcssiveness  in  Persia,  and  in  spite  of  it 
foreign  commercial  enterprise  has  made 
headway.  It  will  still  be  so.  The  thing 
is  not  to  be  over-discouraged  by 
difficulties  nor  over-elated  by  illusory 
pros])ects.  The  economic  potentialities  of 
I'eisia  are  such  that  some  day  when  the 
awakening  is  more  general  this  country 
will  surely  become  a  hungry  maiket  for 
machinery,  and  those  foreign  manufac- 
turers who  have  cj^uietly  studied  the 
ground  and  piejjared  their  plans  and 
pressed  their  opportunities  in  the 
difficult  times  Avill  have  the  best  chance. 

Applying  the  foregoing  general 
observations  to  the  particular  purposes  of 
the  British  engineering  manufacturer,  the 
following  further  facts  are  to  be 
noted  :  — • 

Of  engineeiing  i)rodu(ts  the  most 
obviously  and  uigeiiily  necessary  are: 
AgricuHural  macdiinery  and  implements; 
boot-making  machinery;  electrical  plant, 
machinery  and  accessories;  grain-milling 
machinery,  hardwai'e  and  metal  small- 
ware;  internal-combustion  engines;  iron 
and  steelworks,  ])]ant  and  e(iuipment; 
mining,  (|uarrying  and  metalluigical  jilant 


and  machinery ;  motor  vehicles  and  roa' 
transport ;  oil  well  plant  and  machineiy 
paper-making  plant  and  machinery 
pumps;  railway  and  tramway  plant  an 
material;  refrigerating  and  ice-makin 
machinery  and  plant ;  small  arms  an 
ammunitions;  textile  machinery;  han 
tools;  wood-working  machinery;  wire. 

But  the  first  and  greatest  of  thes 
needs,  and  indeed  a  pre-requisite  to  thei 
all,  is  railway  and  tramway  plant.  Tlii 
.^^pacious  country,  as  big  as  France  an 
Germany  combined,  is  landlocked  by  it; 
own  unrailed  distances  and  cannot  inoV| 
in  any  progressive  direction  until  it  ij 
given  the  means  of  mobility. 

It  will  be  understood  that  the  intn 
duction  of  engineering  products  in  a 
ancient  country  which  has  only  a  dim  aii 
distant  knowledge  of  the  marvels  i 
modern  mechanics  must  be  cautious  ; 
first  and  must  deal  gently  with  tb 
ignorance  and  feebleness  of  the  peopli 
Machinery  must  be  on  the  smallest  seal 
on  the  simplest  plan  and  of  the  cheape: 
standard,  so  that  by  modest  and  ininn 
diatidy  successful  beginnings  the  idea  mu 
l)econie  implanted  in  the  Persian  niiu 
that  a  machine  is  not  a  consumer  ( 
money,  but  a  producer  of  money. 

Our  Persian  mercantile  friends  impie 
upon  us  the  following  details:  — 

What  would  sell  soonest  would  be  snia 
power-generating  machines  (to  do  tl 
work  of  men  who  turn  handles  all  day 
small  prill  tiiig  presses  (flat,  not  rotary 
small  illuminating  plant;  cigarett 
making  machines  (I  am  told  that  mo 
than  three  million  cigarettes  are  smokf 
in  Persia  daily);  small  cotton-spinning  ai 
wool-spinning  machines;  small  cotto 
weaving  and  wool-weaving  machines;  ai 
small  pumps  for  irrigation. 

Power-generating    machines    must  1 
portable  and  capable  of  developing  from 
to  4   h.p.  on  kerosene  oil;  constructi( 
must  be  simple  and  the   pai-ts  must  - 
strong  and  durable. 

Small  electric  plants  for  generatii 
current  for  lighting  purposes,  chargir 
accumulators  should  be  capable  of  beii 
run  on  kerosene  oil,  and  of  maintainii 
from  50  to  250  lamps  of  20  watts.  T 
adjustment  of  the  power  to  the  lo^ 
should  be  automatic. 

Printing  presses  may  be  actuated 
hand,  foot  or  motor,  and  should  be  ab 
to  take  any  size  of  paper  from  visiti) 
card  to  foolscap  size. 

Cigarette-making    machines  must  c 
the  roll  of  paper,  cut  the  tobaco,  roll  t ' 
cigaiette  and  fasten  it. 

Thread-making  or  spinning  madiiui 
must  be  hand  or  foot  driven  for  tii 
family  factory  as  well  as  motor  driven  f' 
tlie  public  factory. 

Weaving  machines  are  in  gieat  denun  , 
especially  for  cloths  36in.  to  42  in.  wui. 
These  also  should  preferably  be  hand  |" 
foot  driven  at  first.  Power  drive  wl 
come  later.  ' 

.\gricultural  machinery  should  be  sni- 
able  for  animal  draught. 

Other    immediate    requirements  ar| 
Circnlar  saws,  lathes  (hand  driven),  emdr 
grinders  and  hand  drills. 


Contributions,  correspondence,  and  suggestions  vl 
be  welcomed,  our  desire  being  to  encouragti 
closer  association  between  our  readers  and  o- 
selves^THE  EDITOR.  . 
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MACHINING  A  COLLAPSIBLE 
BUSH. 

r   soniptiiues   happens   tlial    a    bush  is 
ijjquircd  which,  for  various  reasons,  must 
e  capabk^   of  colhipsiug-   inwards  after 
r.achining.    Such  a  case  has  occurred  to 
lie  writer.    The  turning'  of  such  a  bush 
{iresents  difficulties  not  often  met  with. 
I  was  essential  that  the  bush  (Fig.  1) 
lould  be  machined  inside  and  out  at  one 
Kiting,   and    accuracy    everywhere  was 
jecessary.      Owing  io  the  shape  of  the 
i.iclions  a  ring  or  rings  could  not  be  used, 
rince  the  two  pieces  A  and  B  (Fig.  -S)  would 


> 

\  ' 

Fig.  1. 

[dl  inwards,  and  since  it  was  necessary  to 
!jre  the  hole  the  centre  could  not  be 
I  ugged.  The  following  method  was 
f;nally  evolved  and  proved  entirely 
ktccessful :  — 

1'  The  blank  was  first  of  aJl  rough  turned 
(id  bored,  plenty  of  metal  being  left  on 
'^le  outside  and  in  the  bore  for  finishing. 
!  he  bush  Avas  then  marked  off  and  split 
ith  the  slitting  saw  on  the  milling 
I  achine.  The  sections  were  then  shaped 
I'ltil  they  fitted  together  accurately,  par- 
ticular care  being  taken  over  this  opera- 


I  Fig.  2. 

J 

i  Jii.    The  ends  of  the  sections  were  then 
^ed  away  at  an  angle  of  about  45  deg., 
[■:d  the  whole  assembled  round  a  couple  of 
(inporary    plugs     and     bound  tightly 
ligether  with  wire  (Fig.  2).    The  sections 
piling  together  formed  a  deep  V,  and 
j'is  space  was  entirely  filled  up  with  metal 
■  the  oxy-acetylene  welding  process.  isTot 
ly  was  the  V  filled  but  care  was  taken 
see  that  at  the  bottom  of  the  V  the 
ges  of  the  sections  actually  fused  and 
ti  together.    (See  Fig.  3.) 
After  welding,  the  plugsi  were  knocked 
t  and  it  was  found  that  at  either  end 
ere  was  a  complete  ring  of  metal  about 
n.  thick.    The  bush  was  machined  in 
s  lathe  in  the  usual  way.    One  end  was 
Id  in  the  chuck  and  the  other  ran  in  a 
^!ady  during  boring   After  boring  to  size 


the  steady  was  removed,  a  centred  plug 
])ushed  in  the  mouth  of  the  hole,  the 
p()]ipi'(  centre  brought  up  to  it  and  the 
outside  turned  to  size  and  polished.  After, 
turning,  the  waste  metal  at  1be  ends  was 
cut  off. 

rs'i)  ilitHculty  was  met  in  the  turning, 
oidiiiaiy   speeds  and   feeds   being  used. 


Fio.  3. 

Only  once  was  one  scrapped,  and  that  w*as 
due  to  the  bush  being  long  and  the 
sections  rather  springy  in  the  centre.  With 
the  leplacement  greater  care  was  taken, 
and  the  result  successful.  It  is  not  claimed 
that  it  is  impossible  to  do  the  job  with 
rings  and  plugs,  but  it  is  claimed  that 
the  use  of  the  welding  process  makes  a 
quifdver,  cheaper  and  more  certain  and 
accurate  job. 


CORRECT  LOADING  OF 
ELECTRIC  MOTORS. 

(irriE  lecpiitly  tlie  writer  expeiieneed  a 
striking  instance  of  the  value  of  an 
ammeter  in  circuit  with  a  motor,  even  if 
only  of  the  portable  type,  and  temporarily 
connected.  A  rough  ore  conveyor  of  the 
tray  type,  working  under  a  flooring,  was 
driven  originally  by  an  8-H.P.  direct- 
cuj'rent  motor,  run  from  the  factoiy  D'.C. 
supply  at  500  volts.  This  ga.ve  out 
after  many  years'  service,  and  the  writer 
protested  at  the  time,  because  the  work 
))ut  intf)  it  had  increased  year  by  year. 
The  advice  to  instal  a  14-H.P.  motor  was 
not  listened  to,  nor  would  the  manage- 
ment insert  an  ammeter  in  circuit  to 
really  see  what  was  being  done.  Another 
similar  motf>r.  rated  at  9^  H.P..  but, 
made  seveial  years  after  the  first  motor, 
was  installed,  and  for  a  time  rather  less 
troiible  was  experienced.  The  old  trouble 


before  the  original  8-H.P.  motor  burnt 
out,  was  that  it  was  always  requiring 
new  fuses ;  to  keep  the  plant  going  the 
motor  Avas  overfused  and  could  only 
jtrotest  by  breaking  down,  first  on  the 
tiolds  and  then  on  the  armature,  and 
fiu.illy  altogether.  The  ciicuit  breaker, 
in  addition,  was  set  up  too  high,  the  sole 
idea  of  the  men  on  the  ore-transporting 
line  being  to  keep  going :  in  this  silly 
attitude  they  were  backed  up  by  the 
management.  The  times  when  the  cir- 
'  uit  breaker  blew  were  usually  when  the 
conveyor  got  fouled  by  unduly  large 
poi'tions  of  ore  being  forced  through  the 
gratings  in  the  anxiety  of  the  ore  men  to 
get  trucks  unloaded  and  a  big  week's  pay. 
The  new  9v>-H.P.  motor  did  not  endure 
A-ery  long,  about  12  months,  and  then  went 
down  Avith  a  badlj^-worn  commutator  and 
a  bad  aimature  breakdoAvn.  The  manage- 
ment then  enquired  Avhat  was  the  best 
thing  to  do  to  avoid  tbe  trouble;  they 
were  adAnsed  to  drive  the  conveyor  from 
their  three-phase  mains  Avith  an  induc- 
tion motor  of  14  H.l'.,  and  to  put  an 
ammeter  in  circuit,  to  see  AAdiat  really  was 
being  done.  This  they  Avould  not  do  ;  but 
deciding  to  do  away  once  and  for  all  with 
the  trouble  due  to  motors  pulling  up, 
insisted  on  putting  in  a  20-11. P.  machine. 
.\s  usual,  the  fuses  would  stand  30  H.P., 
and  it  Avas  pointed  out  that  if  ever  the 
couA-eyor  trays  got  jambed  serious  dam- 
age might  be  done  to  the  conveyor  itself. 
This  idea  was  pooh-poohed ;  one  morning 
three  months  later,  tbe  convej'or  whilst 
working  normally  and  quietly  pulled  up 
for  the  first  time,  announcing  the  fact  by 
lifting  about  40  sq.  ft.  of  the  flooring 
idates.  Something  at  the  top  end  had 
jambed :  the  motor  insisted  on  saying 
"  come  along  "  to  the  conveyor,  with  the 
result  that  the  damage,  wbicb  included  a 
spmng  second  motion  shaft  was  done,  and 
this  bad  the  con\-eyor  down  for  three 
days,  and  occupied  one  fitter  and  two 
labourers  for  nearly  40  hours.  With  the 
smaller  motors,  when  tbe  motor  would  not 
start  oif  after  three  attempts,  tbe  circuit 
breaker  blowing  each  time,  and  possibly 
an  odd  fuse,  a  search  used  to  be  made 
under  tbe  floor  plates,  tbe  obstruction 
found  and  removed,  and  any  repairs 
Ti'jf'i^ssary  done  at  once;  these  beinsr  only 
slight  owing  to  the  W'Orking  conditions. 
The  20-H.P.  motor,  however,  wordd  not 
pull  \ip.  Had  the  14-H.P.  motor  been 
''nstalled,  an  ammeter  put  in  circuit  and 
watched  during  the  heaviest  period  of 
woiking",  the  cut  out  could  have  been  set, 
sa\'.  10  per  cent  aboA^e  the  heaviest  load, 
and  both  conveyor  and  motor  Avould  haA'e 
circuit  Avitb  this  particulai'  job  must  have 
been  safe.  Tbe  refusal  to  spend  an 
odd  £5  in  putting  a  ammeter  in 
cost  ten  times  that  amount  in  labour  and 
lost  conveying  time,  that  is,  output. 


P.^TENT  Laws. — This  was  the  subject  of  an  address 
sjiveii  liefofe  tlie  Institute  of  Patentees  at  Ebbw 
Vale  by  Mr.  ^Morgan  Morgan,  who  is  the  founder 
of  tliis  association.  After  dcahiig  with  the  patent 
laws  of  England  from  an  historical  point  of  view, 
he  proceeded  tn  deal  with  the  present  situation  ;'n 
respect  of  pafmt^  ;iiid  inventions,  and  said  that 
the  Institute  of  I'ateiitees  had  come  into  existence 
at  a  most  opportune  moment.  The  whole  object  of 
the  association  was  to  organise  inventors  and 
patentees  foi'  their  own  protection.  It  also  aimed 
at  assisting  inventors  liy  giving  expert  advice  an(? 
helping  them  in  every  way  possible, 
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Loam  Moulding  in  Liege. 


This  aiticle  is  an  ahstiact  of  a  paper  by  Mr.  J.  A'arlet,  wliich  was  presented  to 
the  Institution  of  British  Foundrymen  at  Binuingliam  recently.  It  is  essentially 
practical,  a^ud  onr  foundry  readers  will  note  diiierences  in  detail  between  British 
and  ]3einian  methods. 


Nowadays  loam  moulding-  is  not  so  much 
practised,  owing-  to  the  disappearance  of 
certain  types  of  steam  engines.  Foun- 
dries still  have  loam  moulders,  but  these 
aie  employed  as  much  on  coremaking 
as  on  moulding-.    Only  some  of  the  large 


Fig.  1. — Plan  and  Section  of  a  Loam  Mould 
FOR  a  Slag  Ladle. 

works  who  still  make  occasionally  steam 
engines,  turbines,  etc.,  have  a  section  for 
loam  moulders. 

On  the  other  hand,  methods  of  work 
have  changed ;  they  are  quicker  when  the 
work  is  convenient  for  repetition  pioduc- 
tion,  and  as  often  as  possible  a  duplex 
method  is  practised,  part  sand  and  part 
loani,  as  will  be  seen  from  the  drawings 
which  follow. 

Loam  Moulding, 

A  loam  mould  is  composed:  (1)  Of  a 
Ibase  upon  which  the  mould  is  built  (this 
base  is  furnished  with  a  strickle  spindle 
when  the  casting  in  question  is  round) ; 
(2)  grids  which  follow  the  shape  of  the 
casting,  wliich  strengthen  the  mould  and 
allow  the  parts  to  be  lifted;  (3)  red 
bricks  and  h>am  l)ricks,  wliich  form  the 
bottom  and  the  sides;  (4)  loam  (sluri-y), 
which  fornjs  the  first  layer  covering  the 
bricks;  (5)  sand  (slurry), 'which  fornis  the 
last  layer  and  constitutes  the  skin  of  the 
mould  before  the  layer  of  blacking. 

The    loam    and    sand    mixtui^s  are 


—Quarry  sand  T5, 
cent,   and  water 

-Silica   93-3.  iron 


generally  made  up  as  follows:  — 

Loam  MLrture. — Waste  core  sand  and 

loam  bricks  50',  clay  20-,  old  foundry  sand 

10,  tan  (tannery  waste)  20  per  cent,  and 

water  ad  lib. 

Sand  Mixture,  No.  1. 

horse   manure   25  per 

ad  lib. 

Analysis    of  Sand.— 

oxide  0'90,  alumina  3'5,  magnesia  010, 

lime  O'CO,  and  calcination  loss  1'50  per 

cent. 

Sand  Mi.rture,  No.  2. — Quarry  sand  68, 
horse  manure  10,  hard  coke  grindings  12, 
waste  firebrick  grindings  10  per  cent,  and 
water  ad  lib. 

Sand  mixtnrei.  No.  I,  is  us,ed  for  penpral 
purposes  and  No.  2  specially  for  castings 
of  large  area  and  great  thickness. 

Slag  Ladle  for  Steelworks. 

A\'hen  a  foundiy  is  attached  to  steel- 
works it  has  to  make  slag  ladles  regularly, 
for  which  the  mould  should  be  constructed 
as  in  Fig.  1,  where  (1)  is  a  wrought  or 
cast-iion  shell;  (2)  a  hose  bolted  to  the 
sliell;  (3)  a  core  iron  bolted  to^  a  cover 
plate;  (4)  a  bottom  plate  for  core  iron, 
which  must  be  unbolted  before  removing 
the  coie  iron  from  the  corei;  (5)  straAv 
rope;  (6)  layer  of  sand;  (7)  red  bricks; 
(8)  loa.m  mixture;  (9)  sand  mixture,  No. 
2;  (10;  cast-iron  cover;  aud  (11)  lunner 
bush. 

When  a  easting-  is  poiured,  it  is  possible 
the  same  day  or  the  next  morning  to  lift 
the  core  iron,  which  does  not  stick  to  the 
mould,  the  straw  -ropes  being"  burnt.  In 
cases  where  straw  is  not  interposed  iLe- 
tween  the  sand  and  the  core  iron,  it  i.s 
impossible  to  lift  the  latter  owing  to  the 
contraction  of  the  casting,  and  the  labour 
of  chiselling  the  core  iron  fie©  is  very 
slow. 

In  cases  where  there  is  only  one  casting- 
to  make,  the  outside  of  the  mould  is  made 
in  sand  and  the  core  in  loam  without  a 
core  iron,  the  latter  being-  rejilaced  by  led 
bricks  but  still  using  straw  rope  as  indi- 
cated. For  repetition  work  it  is  sufficient 
after  having  lifted  out  the  casting  to  re- 
move the  top  layer  of  sand  from  the  mould 
and  sweep  up  again  directly.  In  the  case 
of  the  core,  the  straw,  a  "layer  of  loam, 
and  a  layer  of  .sand  must  all  be  replaced. 

The  maximum  labour  for  this  class  of 
casting  is  15  to  18  hours  for  one  man. 
The  weight  of  the  casting-  is  about  3  to  4 
tons. 

It  is  noticeable  that  the  slag  ladles  have 
a  longer  life  when  moulded  in  loam  than 
when  moulded  in  sand,  the  iron  being- 
closer  where  in  contact  with  loam  sur'^ 
faces.  _  It  is  also  noticeable  that  the 
interior  is  better  finished  by  moulding  in 
loam  than  when  sand  is  used. 

Composite  Moulding  of  Large  Flywheels, 
Part  Loam  and  Part  Sand. 

Formerly  ])oavv  flywheels  of  large  dia- 
meter (IS  if.   lo  '23fl.  diameter  or  more\ 


which  were  too  large  to  be  made  in  i' 
single  moulding  box,  necessitated  a  ver 
great  amount  of  labour,  and  occupied  i 
lai-ge  area  of  the  foundry  over  a  lon;i 
period ;  often  six  to  eight  weeks  passe ' 
by  before  valuable  space  thus  occup:e| 
90  to  110  sc^uare  yards)  could  l! 
recovered  for  the  moulding  of  other  cas'} 
ings.  This  slowness  was  due  to  Ihl 
system  of  using  small  box  parts  for  thi 
rim  and  the  arms,  and  to  the  necessity  c| 
working  up  patterns  for  these  parts  onj 
the  enormous  quantity  of  gaggers  require 
to  keep  the  sand  in  position  in  the  sniai 
box  parts,  etc.,  shown  in  Fig.  2. 

These  box  parts  for  the  rim  and  tlj 
arms  had  to  be  finished  at  each  end  witj 
frids,  having  wrought  and  cast-iron  pin; 
which  were  adjusted  according  to  ih 
shape  to  be  followed  at  the  hub  and  tl 
rim,  which  required  considerable  labou 
as  the  box  parts  had  to  be  tried  on  tl 
mould  many  times  before  they  could  1 
definitely  fixed  in  place. 

The  New  Method. — The  new  method 
moulding  these  large  casting  consists 
making  one  part  in  loam,  such  as  the  t( 
part  mould  of  the  rim  and  the  arms. 

The  labour  is  greatly  reduced,  and  it 
possible  to  strike  up  the  shape  of  the  fl 
wheel  directly.  Once  the  rim  is  stricld 
and  the  hub  made,  it  only  remains  to  nui 


r 

Fig.  2. — Box  Parts,  etc. 

the   arms ;    one   pattern   will  obvio 
enable  these  to  be  moiilded  in  a  minim|B 
of  time. 

The  loam  part  consists  in  making  si 
to  cover  the  rim  (four  or  six  accordinj. 
size),  a  plate  for  the  hub,  and  the  s 
for  each  arm.  This  work  is  very  rap 
a  coiemaker  can  tinisli  the  whole  in  0 
days. 

For  llie  arms  a  pattern  is  made  in  tai'd 
loam.    The  slal)  follmvs  the  c<nit(>ur  i>f  !<* 
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[>i,  the  rim,  and  the  hub.  These  shibs 
a^worked  up  in  a  veirv  short  time  (Fip;.  3, 
fii  1).  Af'tei'  remaining-  a  night  in  the 
i[ing  stove  the  first  arm  is  lifted  from 
if  pattern,  and  the  second  is  made,  and 
5(  :n.  By  this  process  two  moulders  and 
■y^  coremakcr  can  easily  finish  a  2n-ton 


[j-vheel  in  three  weeks  and  a  30-ton  fly- 
('eel   in   four   weeks,    the  comparison 

'<}ng:  — 

)ld  Method. — Three  moulders  and  a 
l.ourer  for  30  days  of  10  hours,  say, 
il  l  hours  X  4  =  1,200  hours +  80  hours  for 
li  cores  =  1,280  hours. 
I  ^ew  Method. — Two'  moulders  for 
l;iee  weeks  =  2  x  3  x  48  =  288  hours  ;  c^ne 
li=ourer,  80  hours;  on©  coremaker,  120 
I'lrs;  making  a  total  of  488  hours, 
i  iing  500  hours  as  a  round  figure,  the 
ij|io  is  1 :  2.4. 

:^ef  Difficulties  Encountered. 

|-?he  periphery  finished,  the  assembling 
I  he  lim  and  the  arm  slabs  was  procepded 
'Fh,  aftei-waids  the  mould  was  dried  by 
ll^ 'table  hot  air  mould  driers.  As  a  result, 

topi  part  of  the  mould  (the  parts  in  loam) 
|,orbed  a  large  part  of  the  moisture  from 

lower  portion  and  became  spongy;  some 
:^the  thin  layers  of  loam  buckled  and 
hned  air  ]iockets  (Fig".  3,  No.  2)  and 
i^re  washed  away  by  the  metal :  the 
I'l  eking  did  not  stick  to  the  spony  sur- 
l|  e  and  thus  the  casting  had  a  rough  end 
I  hbed  appearance. 

second  trouble  occurred  at  the  joints 
I;  the  loam  slabs,  often  caused  by  slow 
ijjring.    The  expansion  of  the  sand  on 

periphery  of  the  wheel,  due  to  radia- 
iin  from  the  metal,  caused  crushing  at 
j;  joints  and  formed  gross  defects  at 
Ipse  points.  It  often  happened  also  that 
|!  slabs,  half  an  hour  after  pouiing, 
\vmg  absorbed  the  maximum  amount  of 
jit  from  the  casting  and  expanding 
'IjWal  inches,  broke  the  sand  at  the  joints 
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sfill  further,  whi(di  forced  its  way  into 
the  pasty  metal  and  thus  foi-med  a  large 
cavity  at  each  joint  (Fig.  3,  No.  3).  To 
cure  these  serious  defects,  we  proceeded 
in  the  following  manner:  (1)  It  is  suffi- 
cient to  dry  the  hottom  part  mould  in  the 
early  stages,  perhaps  the  first  day,  or  ty 
the  labourers  of  the  night  gang,  covering 
the  rim  and  arms  with  sheet  iron ;  after 
blowing-  through  hot  air  for  seven  or  eight 
hours,  the  moisture  is  driven  ofF,  the 
sheet.^  removed,  and  the  assembling  of  the 
rim  and  ai-m  slabs  proceeded  with ;  the 
mould  drier  is  again  used  for  about  the 
same  period ;  the  loam  part  does  not  then 
receive  the  moisture  from  the  sand.  (2) 
The  edges  of  the  s^labs  at  the  joints  are 
ibevelled,  wedges  are  driven  between  them, 
iron  to  iron,  and  their  exi)ansion  has  then 
no  effect  on  the  joint.  In  addition,  the 
speed  of  pouring,  as  we  shall  see  later, 
only  allows  a  slight  expansion  of  the  sand 
Ibefore  the  mould  is  completely  filled 
(Fig.  3,  No.  4). 

Pouring. 

The  casting  is  ibottom  run  at  the  rim 
(see  Fig.  5)  and  with  an  expanding  ingate, 
which  causes  the  metal  to  flow  easily  on 
the  sand  of  the  runner.  To  pour  quickly 
at  constant  pressure  through  a  constant 
area  runner  causes  sand  washing,  the 
speed  of  the  metal  increases  heat  radia- 
tion, burns  the  facing,  and  gives  rise  to 
sca'bs,  etc. 

It  is  well  established  that  it  is  possible 
to  pour  a  flywheel  by  using  a  system  of 
expanding  runners,  or,  in  other  words, 
a  reduced  pressure  system  (Fig.  3,  No.  5). 
The  author  believes  that  a  20-ton  flywheel 
ought  to  be  poured  in  one  minute,  and  he 
has  often  poured  flywheels  of  10,  12  and 
15  tons  in  44  to  5()  seconds. 

It  is  important  that  the  upper  of  the 
mould  be  subjected  to  radiation  from  the 
liquid  metal  for  as  short  a  time  as  pos- 
sible. The  metal  is  poured  from  two 
ladles  holding  10  to  15  or  20  tons,  accord- 
ing to  the  weight  of  the  casting.  The 
metal  is  decanted  from  one  ladle  to  the 
other  to  ensure  a  homogeneous  mixture, 
otherwise,  as  already  mentioned,  there  is 
a  possibility  of  unequal  stresses  being  set 
up  during  contraction  which  may  cause 
cracks,  particularly  in  the  arms. 

In  order  to  enable  a  large  body  of  metal 
to  be  emptied  into  the  reduced  pressure 
runners,  funnel-shaped  runner  bushes  are 
employed  (Fig.  3,  No.  6),  as  skimming 
bushes  similar  to  No.  7  will  not  take  the 
metal  quickly  enough. 

Loam  Moulding  a  Sugar  Cane 
Calender. 

Large  calenders  (Fig.  4)  of  SI  ft.  dia- 
meter by  Gi  ft.  to  9h  ft.  high  and  of  gener- 
ally thin  section  (not  more  than  1  in.)  are 
castings  which  require  great  care  to 
ensure  success.  It  is  impossible  to 
guarantee  success  with  a  sand  mould, 
owing  to  the  friable  nature  of  the  sand, 
and  especially  of  the  large  surface  of  the 
mould,  perhaps  22  to  27  square  yards.  In 
addition,  the  great  height  and  the  speed 
of  pouring  cause  disintegration  of  the 
sand,  the  metal  scouring  the  walls  of  the 
mould  stiongly  as  it  enters.  Loam  mould- 
ing, therefore,  offers  a  more  certain 
chance  of  success. 

Mculd  faces  in  loam  are  not  disinte- 
grated by  the  scouring- action  oif  tlie  flowijig 
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metal,  and  they  are  not  burnt  so  quickly 
when  Mixture  No.  2  loam  containing 
coke,  which  has  a  minimum  expansion,  is 
used. 

Tliis  sand  is  vei-y  refractory  (notwith- 
standing its  high  calcination  loss  of  20 
per  cent),  it  has  a  very  hard  surface,  very 
open  at  a  thickness  of  I  in.  to  |  in.,  and 
more  so  at  a  thickness  of  fin.,  which  is 
the  thickness  that  should  be  used. 

The.  gases  easily  escape,  and  it  is  un- 
usual for  the  sand  to  wash  in  the  runner, 
even  in  the  case  of  high  pressures,  large 
bodies  of  metal  and  great  heights.  The 
sand  withstands  the  force  of  the  metal 
without  crumbling. 

For  this  kind  of  casting,  loam  mould- 
ing is  much  quicker  and,  as  a  general 
rule,  may  be  taken  as  little  more  than  60 
per  cent  of  the  time  occupied  for  the  same 
mould  in  sand. 

TVo  essential  features  need  to  !be 
observed  :  — 

(1)  The  cast-iron  rings  in  the  cme  (Fig. 
4,  No.  5)  must  be  in  one  piece  and  not  cut 
on  one  side  for  expansion.  These  rings 
made  in  one  piece  greatly  strengthen  the 
core,  but  in  order  to  permit  of  the  con- 
traction of  the  casting  (2)  they  must  be 
faced  with  straw  rope  (Fig.  4,  No.  6). 
This  is  absolutely  necessary,  otherwise  the 
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Fig.  4.— Plan  and  Section  of  a  Calender  LiOAji 
Mould. 

resistance  to  contraction  would  crack  the 
casting,  whereas  when  the  straw  is  burnt 
a  space  is  formed  between  the  ring  end 
the  outer  layer  of  sand  which  permits  free 
contraction. 

{To  he  continued.) 


Messrs.  Alfred  Herbert  Ltd.,  Coventry,  have 
been  appointed  sole  iselling  agents  in  the  Argentine 
for  the  horizontal  surfacing,  boring,  milling  and 
(h  illing  machines  made  by  Messrs.  H.  W.  Kearn.s 
&  Co.,  of  Broadheath^  Manchester. 
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A  Weekly  Record. 


EVENTS  NOT  REPORTED  ON  OTHER  PAGES. 


The  Channel  Tunnel. 

I])  tlif  House  of  Commons  (luiiiig  the 
past  week  the  Prime  Ministe-r  said  that  he 
(lid  not  think  that  discussion,  on  the 
question  of  constructino-  a  channel  tiinniil, 
with  M.  Poincare  would  be  useful  at  the 
present  time, 


Swansea's  Trade. 

At  the  monthly  nieeting  of  the  Swansea 
Harbour  Trust  it  was  reported  that  the 
trade  of  the  port  for  May  was  one  of  the 
largest  thev  had  experienced  for  some 
ycais,  th total  amount  being-  612.973 
tons.  The  financial  result  of  the  year 
Avas  also  sa t isfm  tory,  as  it  showe^d  a 
credit  of  £12,707. 


Substantia!  Conti-act  for  Lincoln. 

It  is  pleasing  to  hear  that  Messrs. 
Clayton  &  Shuttlewortli  Ltd.,  of  Lincoln, 
have  secured  a  contract  for  five  large 
boilers  of  40',O0O  ]>ounds  evaporative 
(  ;;|i;i(  ilv  an  hour,  in  connection  with  the 
exieiisiiiu  of  the  electric  railways  in 
Jiiverpool.  We  understand  that  the 
London  and  Jforth  Western  Railwav  are 
adding  steam  turbine  plant  of  20,000 
horse-power  to  Formby  generating  station. 


Purchase  of  Fuel  Works. 

_  Negotiations  have  been  in  progress  some 
time  for  the  transfer,  to  an  influential 
Soutli  Wales  combination,  of  the  Atlantic 
Nos.  1  and  2,  Fuel  Works  at  Swa  nsea. 
We  now  undei/stand  that  these  negotia- 
tions a.re  practicallv  oompleted,  and  it  is 
hoped  the  works  which  have  been  idle  foa- 
some  time  paist,  may  soon  resuro« 
operations.  Formerly  the  works  found 
employment  for  about  400  men. 


Dockyarc!  Wages. 

As  tlip  result  of  a  special  meeting  at 
Whitehall  of  the  Admiralty  Shipbuilding 
Trade  Joint  Council,  the  wages  of  the 
Royal  Dockyard  workmen,  who  have  been 
receiving  a  full  bonus,  are  to  be  reduced 
bv  16s.  6d.  per  week  in  four  instalments. 
There  will  be  reductions  of  7s.  6d.  from 
.T^dy  16,  3s.  fron)  August  13,  and  2'^.  from 
August  27.  The  deduction  of  the  remain- 
ing 4s.  will  be  a  matter  of  negotiation, 
but  will  in  no  case  take  effect  until  the 
end  of  October. 


Development  of  London  Port. 

The  Select  f^ommittee  of  the  House  of 
T;ords  are  considering  a  measure  which 
will  give  power  to  the  Port  of  London 
Authority  and  the  Midland  Railway  Co. 
to  construct  a  floaiing  laTiding  stage  and 
other  works  at  Tilbui'v  at  an  (\stin\ated 
cost  of  £956,000. 

This  stage  will  be  2.000  ft.  long  aii.l 
H0f(.  wide,  vvliile,  in  addition,  there  will 
be  a  Customs'  baggage  hall  450  ft.  long. 


The  proposal,  if  it  secures  Parlia- 
mentary sanction,  will  obviate  the 
necessity  of  landing  passengers  by  tender 
from  vessels  in  mid-stream,  and  if 
necessary  three  liners  could  be  alongside 
the  landing  stage  at  the  same  time. 


South  Shields  Strike. 

As  we  go  to  press  the  news  reaches  ns 
that  a  pio\-jsional,  settleauent  oi  the  Soaith 
Shielils  niiiiois'  strike  has  been  readied. 
A  inint  committee  of  masters  and  men  will 
considei;  tlie  men's  grievances.  Wmk  will 
be  resumed  pending  negotiations. 

English  Firms  Lose  Contract. 

Swerli^li  tiims  have  booked  an  order  to 
supply  1 ,200,000  crowns  worth  of  machine 
tools  to  the  re<^ently-formed  liocomctive 
Construction  Co.  in  (Terniany.  The  oidei 
was  secured  in  the  face  of  keen  competition 
from  English,  Amciicau  and  German 
firms. 


Engineers'  Bonus. 

The  joint  conference  was  continued  on 
duly  7  between  the  Engineeiing  and 
National  Employer's  Federation  and  the 
engineering  trade  unions  to  discuss  the 
(employers'  proposal  for  a  reduction  of  the 
war  bonus.  The  employers,  at  a  previous 
sitting,  are  stated  to  have  reciuested  a  re- 
duction of  10s.  6d.  per  week  to  operate 
from  the  middle  of  August,  and  after  an 
all-day  discussion,  an  adjournment  was 
made  to  enable  the  unioirs  to  consult  their 
executive.  After  discussing  the  position, 
the  employers  submitted  a  proposal  that 
the  16s.  6d.  reduction  should  be  made  by 
three  instalments: — 5s.  6d.  on  July  31, 
5s.  6d.  on  August  28,  and  5s.  6d.  on 
September  25.  The  trade  union  repre- 
sentatives decided  to  submit  the  pi-oposal 
to  their  members  on  a  uniform  ballot 
naper,  the  votes  to  be  returnable  by  July 
25. 


Rail  Rates  Gut. 

The  proposed  reduction  in  railway 
goods  rates  will  be  published  about  the 
end  of  this  week.  We  understand  that 
the  Coalowners'  Association  has  been 
pressing  for  further  consideration  for  the 
industry,  and  a  dejnitation  which  met  tlie 
general  maiiagcis'  conference  of  the  Rail- 
Avav  Clearing  House  asked  for  another 
reduction  of  25  per  cent,  which  would 
make  tlie  rate  50  per  cent  above  pre-war 
cliarges.  A  revLsion  of  the  flat  rate  was 
also  asked  for.  The  railwav  companies, 
it  is  understood,  were  unable  to  accede 
wholly  io  the  letiuest,  but  offered  to 
reduce  the  rate  to  00  per  cent  above  the 
pre-war  figure,  and  to  reduce  the  flat  rate 
by  Id.,  nniking  tliis  2d.  instead  of  3d.  a 
I  on . 

^  In  the  ]Midlands  and  the  North  of 
]*mglaiid.  where  only  short  hauls  are 
ii(>c(\ssary  io  convey  coal  to  the  consumer, 
and  also  in  cases  where  coal  is  shipped  to 
adjaceni  ])orts,  the  flat  rate  has  been 
found  Io  he  a  veiy  heavy  burden. 


Miners'  Executive  Conference. 

The  jdisilidn  of  the  coalfields  was  cl- 
sidered  by  the  National  Executive  of  iL 
.Miners'  Federation  at  a  recent  meetilw 
called  to  consider  Ihe  wages  question,  ad 
to  prepare  a  report  on  the  subject  foi  e 
forthcoming  Blackpool  conference. 

Reports  placed  before   the  execute 
showed  the  positioir  in  the  coalfields  to  e 
serious,  every  district  with  one  excej/t 
being  down  to  the  minimum.  Unempl 
ment  was  declared  to  be  acute,  and 
prevailing    distress,  it    was  stated.  Id 
compelled  many  miners  to  seek  pooid 
relief. 

Resolutions  have  been  ifi'cived  fro 
branches  of  the  federation  uiging  ti 
notice  be  given  to  the  coalowners  to  i 
minate  the  national  wages  agreement 
was  recently  done  by  the  Oolli(\r 
Enginemen's  Union.  It  is  understot, 
however,  that  opinion  is  divided  on  e 
executive  as  to  whether  such  a  step  wo  d 
assist  the  solution  of  a  problem  which  i  s 
felt  can  only  be  effectively  met  h}& 
restoration  of  general  trade.  Anct  r 
sugo-estion  put  forward  i-^  the  securingif 
some  form  oF  State  assistance  to  help  e 
industry,  but  this  again  is  open  to  e 
objection  that  it  would  probably  imoe 
the  reintrodnction  of  Government  coiit  I, 
which  neither  miners  nor  coalowii 
favour  in  view  of  past  experience. 

Technical  Education. 

The  summer  meeting  of  the  Associat 
of  Technical  Institutions  was  opeid 
during  the  past  week,  and  was  atten  " 
by  upwards  of  a  hundred  members  fi 
all  parts  of  the  country.  The  open 
addvess  Avas delivered  by  thepresident,  ] 
Walter  Runciman  who  drew  attentiiai 
the  importance  of  making  young  stude 
take  an  interst  in  science,  and  instan 
the  success  attending  the  system 
Sanderson  at  Oundle  School. 

He  drew  attention  to  the  great  dif 
ence  in  technical  schools,  and  said 
the   very  widest   importance  should 
given  to  the  teaching  iir  the  element  |y 
schools,  for  it  was  there  thev  had  the  iff 
material   and  the   ground  work, 
technical  schools  should  be  in  close  iiv 
with  the  elejuentary  schools. 

He  pleaded  for  a  greater  attention 
the  humanities.    That  was  the  great  c|l' 
tiibutioir  Oxford  had  given  to  the  woi 
She  had  stood  out  against  every  teiu] 
tion  to  allow  moral  nhilosopliy  to  be  ip- 
placed  by  natural  philosophy. 

Papers  were  read  bv  Princinal  J.  Qu 
of  Maidstone,  on  central  schoids  and  tlfr 
nart  in  the  prenaration  of  schcdar-; 
hisher  technical  and  junior  techn 
schools,  and  by  the  Rev.  W.  Fa 
Harwood,  London,  and  Principal  J.  \ 
Hudson.  Huddersfield.  on  the  relationipl 
technical  education  to  tlie  iiuestion 
general  education.  Mr.  Haiwd 
remarked  that  if  tetdmical  institutes  w« 
devised  merely  to  make  skilled  ciaftrn 
(Mi>able  of  earning  wa<>es  they  mightie 
doino*  good  and  needful  work,  but  if  W 
not  education. 
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I  on  and  Steel  Production. 

I  The  Niitional  Federation  ot  Iioii  ami 
[reel  Maiiut'ac'turers  states  that  produc- 
^ou  of  pig-  iron  iu  June  ainonnted  to 
ri9,20U'  tons,  a  decline  of  38,700  eonipared 
i|ith  'May.  The  nuni'ber  of  furnaces  in 
ast  at  the  end  of  the  month  numbered 
\  b,  compared  with  110  at  the  end  of  May. 
[he  produciion  included  101,700  tons  of 
l^matite,  i;59,L'()0  tons  of  basic,  7S,900 
;  us  of  foundry,  and  18,400  tons  of  forge 
1^  g-  iron.  TIr^  produciion  of  steel  ingots 
lid  castings  also  decdined  in  June  to 
hO,200  tons,  compared  with  462,300  tons 
I  May. 

^liners'  Wages. 

'It  is  learned  otticially  that  arrangements 
,ive  been  made  for  a  meeting"  of  the 
,  ational  ]{oard  (representing  both  coal- 
:  vners  and  miners),  to  be  held  at  the 
\  oiidon  offices  of  the  Mining  Association 
/  Great  Britain  on  July  28,  when  the 
j  rious  position  in  the  coalfields  througli- 
Ut  the  country  will  be  discussed. 

The  meeting-  has  been  called  in  resi)onse 
1^  an  urgent  recjuest  made  by  the  Execu- 
i  ve  of  the  Miners'  Federation  for  a  joint 
fmfereuce  with  the  coalowners,  with  a 
'ew  to  securing-  their  co-operation  in  an 
iiFort  to'improve  the  lot  of  miners.  It  is 
•ated  that  many  of  the  pit  workers,  owing- 
/  !bad  trade  and  low  prices,  have  been 
'duced  to  semi-starvation,  and  driven  to 
lie  necessity  of  selling  their  homes  in 
.rder  to  obtain  food. 


'  iners'  Lamps. 

[  The  miners'    lamj)  committee    for  the 
'ist  two  years  have  been  experimenting 
1  electric  safety  lamps  made  without  the 
;ual  four  or  five  brass  pillars  surround- 
^  ig-  the  glass.  Their  work  has  now  reached 
\  stage  when  they  feel  justified  in  recom- 
mending   that    such    lamps    should  be 
;cepted  for  test  with  a  view  to  their 
■pproval  for  use  in  mines,  and  this  recoin- 
i  endation  has  beenaccepted  by  the  Secre- 
f.ij  for  Mines. 

!  The  object  of  the  pillarless  lamp  is  to 
(Ivoid  not  only  the  loss  of  light  caused  by 
|jie  pillars,  but  also  the  alternate  zones 
.E  light  and  darknesw  ])roduced  by  them, 
;  lese  zones  irritating-  the  eye  and  possibly 
i  >'gravating  miners'  nystagmus,  or  even 
putributing  to  its  causation.  One  objee- 
^on  urged  ag-ainst  this  construction  that 
j,ie  glass,  being  left  M-ithout  protection, 
[  ould  get  broken  more  frequently,  has 
j  ;en  disproved  by  experiments  carried  out 
several  collieries  over  a  period  of  18 
f'onths.  A  second  objection,  that  the  eyes 
the  miner  carrying-  such  a  lamp  would 
squire  protection  from  the  light  thrown 
I, awards  has  been  met  by  attaching  a 
i  ovable  reflector  to  the  handle  of  the 
mp. 

rench  Steel  Scheme. 

I  The  French  export  trade  in  iron  and 
j  eel  has  experienced  a  large  increase  in 
I as  compared  with  the  previous  year, 
{though  great  difficulties  were  and  are 
^countered  bv  French  works  in  meeting 
iireign  rivalry  in  the  case  of  contracts 
'  nown  open  to  international  competi- 
jon,  particularly  in  the  markets  in  South 
iHienca,  owing  to  the  French  workslbcing 
I  lable  to  finance  such  transactions  in  con- 
[  quence  of  the  long  credits  required  by 
j|ie  purchasing  countries.    In  many  cases 
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where  public  tenders  were  called  for,  the 
French  prtjducers  felt  constrained  to 
albsifain  fi-om  the  piesentation  of  offers 
because  they  did  not  possess  the  necessary 
financial  backing.  It  is  now  announced 
that  a  scheme  is  under  consideration  in 
P'rance  according  to  which  the  big  French 
banks  would  combine  for  the  pui-pose  of 
entering  into  an  agreement  with  the  iron 
and  steel  makers,  providing  for  the  grant 
by  the  former  to  the  latter  of  export 
credits  so  as  to  facilitate  ithe  export  trade. 
The  scheme  is  said  to  have  been  received 
with  favour  by  the  French  Minister  of 
Oommerce,  and  it  has  in  turn  been  passed 
on  for  examination  by  the  Ministry  of 
Finance. 


Railways  and  Machinery  Rating. 

The  National  Conference  of  Assessment 
Oommittees  held  at  the  Kingsway  Hall, 
London,  on  .luly  G,  was  attended  liy 
about  600  deleg'ates  representing  200  of 
the  assessment  committees  of  Engiand  and 
AVales.  Mr.  T.  White,  who  was  appointed 
chairman,  stated  that  having  regard  to 
the  number  and  importance  of  the  duties 
falling  to  the  conference,  it  was  necessaiy 
to  widen  the  constitution.  The  tas-k 
allocated  to  assessment  committees  iby  the 
Ministries  of  Health  and  Transport  with 
respect  to  the  reas.sessment  of  railways  had 
been  a  colossal  test  of  their  ability,  from 
which  they  had  emerged  with  complete 
success. 

They  had  been  maligjiantly  attackcMl, 
but  they  had  gTcat  support  from  many 
persons,  and  especially  from  Sir  Alfred 
Mbnd.  The  peril  of  their  annihilation 
had  passed,  and  the  Minister  of  Health 
had  thanked  them  for  their  great  assis- 
tance in  preparing  s(diemes  agreed  upon 
between  the  National  Conference  and  the 
railway  companies  in  regard  to  railway 
assessments.  The  executive  had  success- 
fully opposed  the  Rating  of  Machinery 
Bill.  It  was  now  dead,  and  its  principal 
slaver  had  been  Major  Hanv  Barnes, 
M.'P. 

Assessment  committees  should  be  eon- 
suited  when  Parliament  proposed  to 
amend  the  Rent  llestrictions  Acts.  The 
\-oIume  of  local  taxation  was  becoming 
altogether  too  great  and  was  breaking 
the  backs  of  the  taxpayers. 

'Major  Harry  Barnes,  M.P.,  said  the 
conference  had  a  great  and  gTowing 
influence  upon  the  Government  and  the 
House  of  Commons.  The  Rating  of 
Machinery  Bill,  he  said,  was  unlikely  to 
get  any  further  facilities  tbis  session, 
and  would  therefore  have  to  appear  as  a 
new  bill  next  year.  He  advised  the  com- 
mittees to  remove  the  lack  of  uniformity 
in  dealing  with  the  matter,  which  was  one 
of  the  strongest  arguments  of  supporters 
of  the  present  bill. 


Typewriter  Manufacture. 

The  causes  of  the  collapse  of  the 
Conqueror  Typewu-itei-  Manufactuiing  Co., 
Stourtoii,  near  Leeds',  havenot  been  di- 
A  ulged,  but  it  is  a  nu)ist  deplorable  end  to 
an  entei  piise  from  wliich  much  was  hoped, 
and  reflects  rather  l)adly  on  British 
methods.  The  whole  of  the  macliinen'  has 
been  sold  by  auction.  It  is  stated  that 
hundreds  of  thousands  of  pounds  were 
expended  on  buildings  and  equipment,  yet 
not  a  single  machine  lias  been  produced 
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for  sale.  The  company  was  formed  in  the 
autumn  of  1919  with  a  nominal  capital 
of  half  a  million  sterling,  and  with  Lord 
Lascelles  as  head. 

It  was  intended  by  the  promoters  that 
the  factoi-y  should  produce  an  all-British 
typewriter  which  should  compete  with  the 
best  of  the  American  machines.  The 
erection  of  the  factory  and  its  equipment 
were  undertaken  at  a  time  when  prices 
ruled  high.  No  expense  was  spared,  and 
when  the  works  were  completed  they  were 
considered  the  "  last  word  "  for  the  pur- 
j>ose  of  modern  mass  ])roduction.  The 
designer  of  the  works  and  general  manager 
from  the  first  was  Major  J.  P.  Bate,  an 
experienced  Birmingham  engineer,  who 
was  associated  with  Lord  Lascelles  in 
France  during  the  war.  The  present 
directors  are  Major  Bate,  Messrs.  Ben 
Day,  Ronald  Peake,  and  G.  C.  Yeale. 

It  was  hoped  that  the  new  industi-y 
would  provide  regular  employment  for 
4()'0  workj)eople  or  more. 


Iron,  Coal  and  Steel  Review. 

The  annual  review  of  the  Sheffield  Iron, 
Coal  and  Steel  Exchange,  which  has  just 
been  published,  states  that  in  spite  of  the 
exceptionally  adverse  conditions  which 
have  staggered  Sheffield  industry,  there  is 
a  feeling  that  the  outlook  is  improving. 

Some  of  the  leading  firms  have  booked 
some  good  business;  enquiries  from 
overseas  are  very  lu'oniising.  Germany  has 
ceased  to  be  a  formidable  rival  in  the  steel 
trade,  and  is  now  buying  coal  and  iron  fi-om 
us.  Belgian  ami  French  comijetition  has 
virtually  cea,sed,  and  the  export  coal  trade 
is  steadily  iniprovin,g. 

Settlement  oif  the  engineering  trouible 
has  imparted  a  feeling-  of  confidence,  and 
tliere  is  no  doubt  that  the  closing  months 
of  the  year  1922  will  w-itness  a  vsteady 
return  to  more  stable  and  prafitable  condi- 
tions of  Sheffield  industry. 

All  sections  of  Sheffield  industry,  it  is 
stated,  have  felt  acutely  the  depression 
whi'ch  has  been  more  pronounced  than  in 
any  other  year  in  the  recollection  of  the 
oldest  manufacturers.  Following  a  period 
of  unexampled  activity  and  prosperity, 
when  production  reached  the  liighest  point 
ever  attained  iu  Sheffield  trade,  the  descent 
into  a  state  of  unemplo\Tnent  and  falling 
prices,  with  business  only  possible  where 
quotations  took  little  oa*  no  account  of 
overhead  charges,  hasi  been  a  shock  which 
only  the  great  sifrength  of  Sheffield 
iiidmstry  could  have  withstood. 

For  in  addition  to  the  loiss  of  general 
trade  theire  has  been  expei-ienced  the  effect 
of  the  country's  naval  policy,"  following' 
the  passing"  of  the  Washington  Reso- 
lutions. It  is  computed  that  Admiralty 
and  other  armament  work  found  employ- 
ment in  Sheffield,  directlv  or  indirectly, 
for  the  100,000  persons, '  a  fiftb  of  the 
population  of  the  city.  All  such  work  has 
been  cancelled. 

The  report  states  that  the  membership 
is  the  largesit  in  tlie  history  of  the 
h^xcliange,  and  that  intei-est  in  the  weekly 
meetangsi  has  increa.sed  as  necessity  has 
developed  for  getting  out  and  getting 
business.  In  thp  rehabilitation  of 
Sheffield  trade  after  the  worst  slump  ever 
experienced,  the  Sheffield  Exchange  is 
l>laying'  a  useful  part,  and  justifying-'  the 
ho])es  expressed  at  the  inaugural  g'atliering 
in  1910, 
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:  How  Other  Industries  Stand.  : 


PERSONAL. 


NEW  LEEDS  INDUSTRY. 

The  euterpiise  o'f  the  Leeds  Foru'e  Co. 
has  been  jesponsible  for  hriiiginjj'  a  new 
industry  to  I^eieds.  This  is  the  nianufac- 
tru'e  of  sleeping-  ears.  The  first  of  a  coin- 
sio-iiiuent  ot  forty  coaches  left  Leeds  a  few 
days  ago  for  Calais. 

The  tender  f(n'  the  work  was  placed  hist 
October  by  the  International  Sleeping  Cai- 
Co.,  and  was  secured  by  the  Leeds  Forge 
Co.  Competition  was  met  with  fiom  Ger- 
many and  Belgium,  the  Geiman  quota- 
tions being  lower  than  those  fromi  Leeds. 
The  coat.hes  are  of  steel,  and  are  under- 
stood to  be  the  first  of  their  kind  operating 
in  Europe.  The  amount  of  the  contiact  is 
for  £500,000.  To  cone  with  it— the  work 
is  an  entirely  new  dejiarture  at  the  l^ew- 
lay  carriage  works  of  the  Leeds  Forge  Co. 
— mucl)  of  the  labour'  employed  has  had  to 
be  imported.  Altogethei'  450'  men  aie  em- 
ployed, and  this  (•  nitiact  will  keep  them 
going  uutil  l])e  end  of  tlie  year'. 

The  International  Sleeping-  Car  Co.  runs 
sleeping-car  expresses  ovei  immense  dis- 
tanf^es,  such  as  Paj  is-Bncharest.  via 
Munich,  Vienna,  and  Jhidapest;  Paris- 
Prague— Warsaw  ;  Osttnd-BerHn-Piga ; 
Ostend-Vienna ;  Ostend-Biicharest,  and 
.\m.sterdam-B.u.charest.  The  first  six  of 
the  present  forty  cars  are  for  the  Penin- 
sular and  ( hiental  service  between  Calais 
and  Marseilles. 

Over  such  distances  wide  variations  of 
temperature  are  met  with,  and  the  interiors 
of  the  cars  are  specially  insulated  to  meet 
the  ■circumstances.  The  floors  also  are 
constructed  to  help  in  this  direction,  as 
well  a.-:  to  eliminate  the  sound  vibrations  of 
the  track  and  tlie  machinery  of  the  car. 
Each  car,  77  ft.  in  length  over  buffers, 
has  accomodation  for  10  passengers,  four 
in  single  bei  ths. 

The  iinderframes  and  bogies,  the  exte- 
rior of  the  body,  the  framing  and  the  parti- 
tions are  all  in  si  eel.  In  each  compart- 
ment is  a  folding  washbasin,  shaving  eup- 
bcard,  clothes  hooks,  and  lug'gage  racks. 
Lighting  is  by  electricity,  with  a  wall 
leading  lampi  over  each  bed. 

The  underframes  and  bogies  of  the  cars 
aie  built  at  the  Armley  works  of  the  Leeds 
Forg-e  Co.,  the  interior  woodworlv  and 
upholstery  are  made  by  the  Bristol  Waggon 
and  Carriug'f  Works  Co.  (a  subsidiary 
company),  and  the  steel  sbell  for  the  body 
is  made  and  the  fitting  up  completed  at 
the  Newlay  works,  llorsforth. 


THE  TEXTtLE  ENDUSTRIES. 

Continued  progress  is  recorded  in  every 
section  of  the  textile  industries,  and  the 
note  oif  optimism  at  present  prevailing'  is 
raoist  jnarkcd.  ITneimployment  is  being- 
reduced  in  this  coiintry,  particularly  in  the 
north-west  division,  almost  solelv  owing 
to  the  absorption  of  the  textile  mills.  Tlie 
only  fear  iji  one  section  of  industry, 
namely,  that  devoted  to  cotton  manufac- 
ture, is  that  prices  of  raw  matei-ial  may 
so  rise  as  to  hinder  trade.  Already 
lerently  there  have  been  two  flutters  that 
certainly  upset  the  market,  and  for  a  day 
at  least  spinv.eis,  manufacturers  and  mer- 


chants did  not  quite  find  their  bearing-  or 
a  basis 

The  most  favourable  feature  of  the  situa- 
tion is  that  orders  are  being  obtained  from 
so  many  different  sources.  It  is  not  only 
one  maiket  that  is  busy,  but  many,  and 
as  the  export  trade  in  cotton  goods,  for 
example,  comprises  80  per  cent  of  our 
total  production,  the  necessity  Oif  buying- 
activity  in  overseas  markets  will  be  realised. 
Not  for  many  long  days  have  we  noticed 
advertisements  for  operatives,  but  such 
advertisements  aie  becoming- common,  and 
as  we  have  felt  in  the  past,  given  full  time, 
a  scarcity  in  the  labour  supply  for  the  mill 
will  be  felt.  AVhether  this  will  give  an 
impetus  to  the  use  of  automatic  machineiy 
cannot  be  said,  but  undoubtedly  during-  the 
J 919-20  booin  the  makers  oi  automatic 
iooni<  had  remarkable  order  books. 

The  last  sentence  reminds  us  that  the 
textile  machinists  are  in  a  remarkably 
haj)py  position.  Their  order  books  are 
full  for  maiiv  months  to  come,  and  it  is 
stated  that  Piatt  Bros.  &  Co.  Ltd.  have 
t'10,000,000  of  orders  on  theii  books,  while 
the  smaller,  but  still  important,  firm  of 
Dobson  &  Barlow  Ltd.  have  orders  of  a 
value  of  £*:5,000,0€0.  AVith  such  excel- 
lent j)ro<pects  we  can  easily  realise  the 
liigh  jiosition  of  textile  machinists'  shares. 
There  is  another  feature  that  goes  with  fat 
order  books,  namely,  the  retardatiou  of 
invention  and  new  projects.  The  textile 
machinists  have  Wways  endeavoured  to 
keej)  moving,  but  when  their  works  are 
engaged  on  jjroducing  large  quantities  of 
mactiines  of  standard  design,  when  there 
is  an  insistent  call  for  supplies,  it  is  not 
the  best  time  to  talk  about  experiments 
and  nem  ideas.  Even  so,  there  is  always 
a  g-reat  deal  of  invention  proceeding-,  and 
at  the  Textile  Mai  hinery  and  Accessorieis 
Exhibition,  to  be  held  in  Manchester  in 
October  next,  a  remarkable  colectiun  of  new 
machines  and  appliances  will  be  shown. 
This  exhibition  ought  io  appeal  to  the  engi- 
neer, for  some  90  ])er  cent  of  the  exhibits 
will  be  running-,  and  one  can  learn  sorne- 
(hing  from  an  ingeniously  constructed 
machine,  no  matter  to  what  purpose  it  is 
put. 

WEEKLY  OUTPUT  OF  COAL. 

We  give  below  the  official  statement  of 
the  coal  output  at  the  mines  of  Great 
Britain  for  the  four  weeks  ended  June  24. 
For  the  week  ended  at  that  date  the  output 
was  4,853,900  tons,  as  compared  with 
4,350,200  tons  in  the  previous  week. 
Last  year  the  outpiit  from  A])ril  4  to  July  4 
was  only  17!),  100  tons  owing  to  the 
sto])page  of  work  at  tlie  mines. 

Junes  JiinelO*  Juii'>  17  .luiie  24 

Districts.  Tons.  Tons.  Tomr.  Voiii. 

Northumberland    26.->,000  19:), 100  274, .'iOO  21(i  100 

Diirhiim     634, .ono  4Sl,Siin  fiHS.OlO  ROo'toO 

Vorknliiro    730,000  372,700  728,700  7.')S,400 

LanciaHhiro.  Ohoahire, 

and  North  Wales   361,600  228,200  3.i4.6C0  37,1400 

Derby.  Nottingham  and 

Leicester   440,000  184,000  411,030  437  200 

Stafford,  Shropshire, 

Warwick,    Worcester  270,600  99,600  268,500  277  500 

South  Wales  and  Mon-  ' 

mouthshire                    1,016,600  -168,0(10  942,100  960  500 

other  EngUsh  Districts  83,500  53,800       84,400  SI  SOI 

Scotland   620,600  598,000  648,400  643'300 


Tramway  Appointmenta 

Out  of  a  large  number  of  applicari 
Mr.  P.  G.  Campling-,  A.M.Inst.M.E.,  :  ' 
of  the  Rhondda  Tramway  Co.,  has  b 
chosen  manager  of  the  Great  Yarnio 
tramway  system. 


Gas  Engineering  Research. 

The  Corbet  Woodhall  Scholarship  of  le 
TTniversity  of  Leeds,  given  and  endo^■d 
111  1915  by  the  late  Sir  Corbet  Woodl  ll 
through  tbe  Insititution  of  Gas  Engineds, 
has  been  awarded  to  Mr.  William  II. ). 
Hall,  at  present  engaged  in  the  physkl 
laboratories  of  the  South  Metropoli  n 
Gas  Co. 


i- 


International  Road  Congress. 

The  Commercial  Motor  Users'  Asso 
tion  has  elected  Mr.  E.  S.  Shraprjl 
Smith,  C.B.E.,  and  Mr.  F.  G.  Bristr, 
president  and  general  secretary  of  le 
association  respectively,  to  represent  i  it 
the  fourth  International  Road  Congr  s 
which  is  to  be  held  at  Seville  in  ^Jv 
1923.   

Appointment. 

Mr.  W.  D'Arcy  Madden,  M.Inst.E. 
general  manager  of  Hick,  Hargreave  « 
Co.  Ltd.,  of  Bolton,  has  joined  the  herd 
of  the  company,  and  has  been  appoii?il 
managing  director. 


Sir  W.  Larke's  New  Appointment. 

Sir  William  J.  Larke,  who  has  jusi 
appointed  director  of  the  jVational  red|^ 
tion  of  Iron  and  Steel  Manufacturers, 
with  the  British  Thomson-Houston 
for  about  17  years.    His  war  services 
various.      He   entered    the  MinistvA 
Munitions  as  director  in  the  Control  E 
lishments  Section  in  1915,  and  his  ] 
tical  and  technical  knowledg'e  prove 
gi*eat  value  on  reconstruction  coniniit 
He  was  organiser  and  chairman  of 
Engineering    Commission  appointee 
May,  1919,  to  inspect  Genua n  factori 
occupied  territories. 
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Total 


4.440,900  2,681.800  4  350,'20O  4,853,900 
■  Whitsun  week. 


Gas  Research  Fellowship. 

Mr.  Stuart  Pexton,  who  has 
awarded  a  gas  research  fellowship, 
£200  per  annum,  was  a  pupil  at 
Huddersfield  Secondary  School,  and 
sequently  attended  the  Hiulder; 
Technical  College,  fr(nn  which  he  en 
the  university,  took  his  B.Sc.  degn 
1920  as  a  student  of  the  chemical  deirt 
ment,  his  course  having  been  intern 
for  a  little  time  by  service  witl:|tbe 
Artists  Rifles.  For  the  last  two  , 
Mr.  Pexton  has  studied  entirely  ii 
department  of  coal  gas  and 
industries,  and  took  his  diploma  ii  „ 
engineering  in  1921.  In  June,  1922 |Mr- 
Pexton  presented  a  thesis  on  rcsjrch 
work  with  which  he  had  been  occMcJ 
in  the  laboratories  of  the  departmontpnd 
was  awarded  the  B.Sc.  degree  with  [rst- 
class  honours  in  gas  engineering.  \^^- 
Pexton  succeeds  Dr.  A.  C.  Monkhoi?  in 
his  tenure  of  the  fellowsliiii,  whichK"'' 
established  by  the  Institution  of  Ofi* 
l-'.ngineers  at  the  University  of  Lceii  fi^r 
tlie  prosecution  of  post-graduate  rfs»r<'l> 
in  gas  chembstrv. 
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[FROM  CORRESPONDENTS  AT  HOME  AND  ABROAD  ] 


BRISTOL. 

(From  Our  Own  CoRREsroNDEXT.) 

Although  some  firms  are  now  working 
fill  time  on  general  lines,  the  fact  does 
-ot  apparently  denote  a.  revival  in  trade, 
jjad  enquiries  go  to  show  that  the  reason 
the  busy  period  is  because  of  the 
[iccumulation  of  Avork  caused  by  the 
j'ngthy  stoppage  during  the  recent  dis- 
I  ute.  It  is  satisfactory  to  note  that  there 
1,0  something  moving-,  at  any  rate,  and  it 
!  an  only  be  hoped  that  there  will  be  a 
Ueady  flow  for  some  time  to  come. 
'  Batli  C'orporation  has  decided  upon  a 
■;'10,0()()  scheme  in  connection  with  their 
I  ewage  works.  Tlie  tender  of  Messrs.  T. 
['lower  Ltd.,  of  Westbury,  at  £1,165  16s. 
ior  work  at  Tiverton,  and  that  of  Mr.  E. 
f  reland  at  £8,625  for  work  at  Saltford, 
j-  as  been  accepted,  and  the  Committee  has 
peen  authorised  to  arrange  for  the  con- 
'tniction  of  iiiiio  sludge-digestion  tanks, 
j  t  Saltford,  at  an  estimated  cost  of  £5,000. 
i^he  sewage  s(  lienie  has  been  prepared  by 
[■.n  eminent  consulting  engineer, 
f  The  Bristol  Board  of  Guardians  invite 
renders  for  the  purchase  and  removal  of 

wo  steam  boilers,  steam  engine,  two  gas 
j'ngines,  deep-well  pump,  shafting, 
•lulleys,  etc.,  at  Footville  Institution. 
I  At  the  ordinary  general  meeting  of  the 
'imperial  Tramways  Company,  held  in 
■Jristol  recently,  the  chairman  (Mr. 
.ianuiel  White)  mentioned  that  during  last 

ear  they  made  one  of  the  most  important 
I  hanges  in  their  circumstances  in  the 
^tistory  of  the  company,  viz.,  they  had 
j^iarted  with  the  Middlesbrough,  Stockton 
I  nd  Thornaby  Electric  Tramways  to  the 
|,-/ocal  Authority  of  tliat  district,  and  had 
j  eceived  the  purchase  money.  They  had 
liad  nothing  whatever  to  do  with  that 
r'nulertaking  since  April  2.  The  purchase 
Uioney  amounted  to  £415,380,  and  the 
^^'hole  of  that  amount  was  invested  in  the 
Uew  ordinary  shares  of  tlie  Bristol  Tram- 
'  ^'ays  &  Carriage  Co.,  with  which  the 
•lirectors  were  intimately  concerned.  The 
'jJiddlesbrough  undertaking  had  stood  in 
1  heir  books  at  a  certain  figure,  and  on 
'  'ealisation  it  had  given  them  as  surplus 
i)v  way  of  profit  £122,854.  The  whole  of 
I'hat  amount  had  been  utilised  to  write 
[town  the  cost  of  other  important  invest- 
l^nents  held  in  the  London  and  Surl)urban 
iCraction  Co.  Ltd.  to  the  amount  of  nearly 
[6250,000,  and  which  stood  in  their  books 
previouslv  at  what  appeared  now  to  be  a 
rery  high  price.  The  eft'ect  of  thiit  pro- 
vision was  that  thev  had  been  able  to 
1  'educe  the  amount  of  the  book  value  at 
||vhich  those  two  investments  stood  in  their 


books  by  one-half,  but  it  was  even  yet  not 
reduced  down  to  the  figure  represented  by 
to-day's  market  value  of  those  shares. 
Although  that  was  the  case,  it  was  none 
the  less  true  that  an  important  advance  in 
ihe  position  of  the  Imperial  Co.  had  been 
made,  and  their  position  had  been  very 
much  and  veiy  substantially  im)iroved  in 
the  last  12  or  18  months,  and  that  their 
assets  very  nearly  represented  actual 
market  value. 


BARROW. 

(From  Our  Own  Corjiespondent.) 

Business  in  the  North  Lancashire  and 
West  Cumberland  hematite  pig  iron  trade 
is  not  reviving  at  the  rate  which  was 
expected  to  follow  the  settlement  of  the 
engineering  and  shipbuilding  disputes, 
but  thei  e  certainly  has  been  more  movement 
ill  thei  maxket,  both  in  the  way  of  enquiries 
a.nd  also  in  the  way  of  actual  new  busi- 
ness. 

Ordinary  iron  has  easily  been  proving 
the  stronger  line  in  the  market,  and 
although  about  60,000  tons  had  been  run 
into  stock,  another  spurt  in  the  local 
demands  promises  to  expedite  the 
exhaustion  of  that  reserve  iron.  But  as 
an  inducement  to  bring-  forward  more 
buyers  of  special  brands,  quotations  in 
those  varieties  have  been  slightly 
modified.  Ordinary  special  is  now  offered 
at  2s.  6d.  per  ton  more  than  mixed 
numbers  of  Bessemer;  medium  at  ITs.  6d. 
per  ton  higher;  and  the  highest  quality 
at  £2  per  ton  more.  The  nominal  quota- 
tion for  Bessemer  mixed  numbers  is 
£5  15s.  per  ton  at  Glasgow  and  Sheffield 

The  position  this  w^eek,  however,  in 
sjjite  of  the  improivemient  which  has 
undoubtedly  taken  place,  is  that  output 
still  exceeds  requirements,  and  it  is 
pointed  out  that  there  cannot  be  any 
expaiision  of  the  make  of  the  11  furnaces 
working  until  tlie  accelerated  pace  in  the 
consuming  industries  has  swallowed  up 
stocks.  Neither  the  Midlands — usually 
a  valuable  customer  for  special  brands — 
nor  Scotland  are  taking  a  substantial 
tonnage,  but  shipments  to  Belgium, 
France  and  Germany  continue  con- 
sistently good;  while  America  is  still 
taking  the  bulk  of  the  ferro-manganese 
make  from  one  of  the  Cumberland 
furnaces  at  £14  lOs.  per  ton. 

For  the  past  month  the  ascertained 
selling  price  of  hematite  mixed  numbers 
registers  an  advance  of  2s.  per  ton  over 
that  of  the  previous  month.  In  Cumber- 
land blast   furnacemen's   waares  accord- 


ingly benefit  to  the  extent  of  an  increase 
of  2^  per  cent,  carrying  them  to  39^  per 
cent  above  standard.  In  the  Furness 
area  the  increase  in  the  ascertained 
figures  gives  miners  an  increase  of  one 
penny  per  shift. 


CARDIFF. 

(From  Our  Owx  Correspondent.) 

Further  mining  developments  are 
expected  in  the  Hendreforgan  district  of 
the  Ely  Valley,  where  the  Glan  Avon  Co.. 
who  own  a  few  coal  drifts  at  Gilfach 
Goch,  have,  together  with  some  small 
collieries  in  the  Cymmer-(jlyncorrwg  dis- 
trict, acciuired  an  eixtensive  taking  of 
minerals  underlying  the  (xilfach  and 
Aberserdin  Faw.  This  new  taking  dove- 
tails between  the  Cambrian  Co.'s  pits  at 
Gilfach  Goch  and  those  of  the  Welsh 
Navigation  Co.  at  Coed  Ely. 

It  is  proposed  that  two  pits  shall  be 
sunk,  each  probably  going  to  a  depth  of 
500  yards,  and  the  coal  so  tapped  is 
expected  to  be  of  good  quality,  as  the  few 
drifts  and  house  coal  pits  that  have 
already  been  working  the  upper  levels 
have  produced  coal  of  good  quality. 

Although  the  subscriptions  for  the  pro- 
po.sed  Gower  light  railway  have  been 
ooming  in  fairly  freely,  an  unexpected 
hitch  has  been  experienced.  Under  the 
conditions  imposed  by  the  Ministry  of 
Transport  it  was  understood  that  when 
one-half  of  tlie  capital  required  was  raised 
there  would  be  no  difficulty  in  getting 
the  balance  from  the  Ministry,  in  the 
shape  of  a  contribution  towards  the  pro- 
vision of  work  for  the  unemployed. 

When  formal  application  was  made, 
however,  the  reply  received  was  to  the 
effect  that  the  Cabinet  policy  did  not 
I)ermit  of  the  availability  of  money  for 
such  pui-poses  during-  the  summer  months. 

Representations  are  now  being  made  on 
the  ground  of  urgency,  and  it  is  hoped 
that  a  favourable  reply  may  be  received. 


UNITED  STATES  OF  AMERICA. 

(Reuter's  Engineering  Service.) 

Electric  Vehicle  M.a.rket. — Con- 
dition'^ in  the  electric  vehicle  market  show 
little  change.  Some  manufacturers  of 
tiucks  desciibe  business  a,s  f'aiily  good; 
others  say  that,  while  enquiiies  are  more 
numerous,  orders  are  scarce. 

One  of  the  most  sig-nificant  developments 
during  the  month  was  the  appearance  of  a 
fuill-paige  adveTtisement  in  the  ^•'cir  York 
7" mies  announcing  reductions  of  froni  35  to 
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40  ])ei  cent  iu  the  pricesi  of  one  of  the  most 
])()pular  makes  of  electric  trucks;  the 
iiKuuifactxirer's  agent  in  NeW:  York 
informed  Renter's  Trade  Service  represen- 
tative that  the  advertisement  was  the  first 
of  a  series.  Another  electric  truck 
manufacturing'  comjjany  has  also  started 
an  advertising  cain|)aigu  in  the  daily  press, 
using  smaller  sjiace. 

One  ti'uck  manufacturing  concern 
reports  that  its  sales  during  the  first  five 
months  of  this  year  showed  an  increase  of 
GOU  per  cent  as  comi>ared  with  the 
corresiponding  i)eriod  of  1921. 

Insurance  companies  recently  granted  a 
further  reduction  of  15  per  cent  in 
piemiirms  for-  public  liability  and  collision 
risks  ciovering  electric  trucks^,  so  that  the 
I'ates  are  now  25  pei-  cent  below  the 
]>remium  for  petrol-driven  vehicles. 

Twenty  electric  trucks  and  passenger 
cars,  valued  at  35,791  dollars,  were 
exported  from  the  United  States  during 
Ai)ril. 

AUSTRALIA. 

(Reuter's  Engineering  Service.) 

New  Harbour  Works. — The  Harbour 
Board  at  Cairns  (Queensland)  has  in- 
structed its  engineer-  to  x>roceed  with  the 
])reliniinary  work  in  connection  with  the 
construction  of  additional  wharfage' 
accommodation  to  cost  £50,000. 

At  a  conference  convened  at  Freemautle 
(VV.A.)  of  all  bodies  interested  in  harbour 
facilities,  it  was  elicited  from  the  local 
and  overseas  shipping  companies  and  the 
Chamber  of  Commerce  tlrat  the  present 
was  not  an  ojjportune  time  to  undertake 
harbour  extensions. 


ment  has  made  a  grant  i)f  £;(),000  to  certain 
Councils  for  the  constiuction  of  a  bridge 
over  the  Middle  Harbour,  Sydney. 


Standardisation  of  Electrical 
]";QUIPMENT. — In  response  to  the  plead- 
ings of  a  deputation  i-epre^^entative  of  the 
engineering  and  chemical  trades,  the 
Australian  Minister  for  Customs  has 
recjuested  the  Director  of  the  Bureau  of 
Science  and  Industry  to  investigate  and 
report  upon  the  piactic'ability  of 
standardising  electrical  equipment.  It 
was  pointed  out  that  if  Australians  were  to 
produce  goods  of  a  ([uality.  and  at  a  jirice 
comparable  with  those  produced  by  their 
competitors  in  diflVrent  ^varts  of  the  world, 
the  adoption  of  standardisation  ])riiicipals 
was  essential. 

'New  South  Wales  Schemes. — In  au 
impoifant  statement  with  regard  to  the 
l)olicy  favoured  by  the  new  Government  in 
respect  to  land  settlement  and  develoimient 
wor-ks,  the  I'remier  of  New  South  Wales 
lias  announced  that  the  Ministry  advocates 
tlie  carrying  out  without  delay  of  tlie 
Ikirrinjuck  and  Clarence  River  hydro- 
electric schemes,  both  of  whicli  have 
obtained  legislative  sancti(ni.  At  tlie 
same  time,  a  sclieme  of  railway  develop- 
ment will  be  considered. 


BaTIIURST  I'^.LEC'J'K  icity  S(  1 1  EM  K . — A  n 
electricity  scheme  to  cost  £40,000  is  being 
prei)ared  for  discussion  bv  the  Bathiirst 
(N.S.W.)  Coaxncil. 


UiMDiiK  Over  Middle  IlARnoin, 
SvuNEY. — The  New  St)uth  Wales  Uovern- 


Manueacture  ok  Lawn  Mowers  at 
Sydney. — Messrs.  William  Adams  &  Co. 
Ijtd.,  Sydney,  are  manufacturing  lawn 
mowers  on  the  American  princii)le,  with 
the  exception  that  the  wheels  are  larger 
and  wider. 

Albury  Water  Supply.— The  Muni- 
cipal Council  at  Albury,  on  the  River 
Murray,  is  considerirrg  a  scheme  of  water 
supply  to  cost  £150,000.  It  is  ])r()posed 
to  lift  the  water  in  the  Hume  Reservoir  by 
means  of  hydrinilic  rams  or  electric  ])umps 
into  a  channel  250  feet  high  and  convey  it 
by  means  of  an  open  channel  to  Albury,  a 
distance  of  some  thirty  miles. 

Queensland  vState  Iron  and  Steel- 
works.— Addressing  a  deputation  at 
Bo  wen,  the  Premier  of  Queensland  stated 
recently  that  the  economic  situation  was  at 
present  unfavouiable  to  the  erection  of  the 
long-planned  State  ircm  and  steelworks  at 
Bowen.  Tlie  (to vernment would,  liowever, 
give  consideration  to  the  question  of 
erecting  coke  ovens. 


Transformers,  Etc.,  for  Queensland 
Town.— The  city  of  Rockhanipton 
requires  5,000  volt  to  415/240  volt  step- 
down  trairsformers  and  switchgear. 
Tenders  close  on  September  6. 


♦  Government  Power  House  at  Perth. 
 New  plant  imported  for  the  Govern- 
ment electric  power  house  at  Perth  will 
increase  the  present  output  of  26,000,000 
units  to  37,000,000  per  year.  The  plant 
cost  £147,000,  and  the  Custonis 
authorities  remitted  £32,750  duty.  It  is 
intended  to  transmit  current  to  Eremantle 
and  Cockburn  Sound. 


Contracts  Awarded  by  Victorian 
I'uBLic  Works  Department. — 'ilie 
Victorian  Public  Works  Department  has 
awarded  a  contract  to  the  State  Monier 
Pipe  and  Reinforced  Concrete  Works  of 
NeAV  South  Wales  for  bridge  approaches 
at  Yarrawonga.  The  price  is  £10, GOO. 
The  same  works  in  December  last  secured 
the  contract  for  the  spans  and  approaches 
on  the  New  South  Wales  side  of  the 
Murray,  the  total  price  being  £31,000. 


M.A.NUEACTURE       O-E       TELEPHONES  BY 

Commonwealth  Government. — The  Coin- 
monwealth  Government  jjroposes  to  utilise 
a  section  of  its  I^ithgow  small  arms 
factory  for  the  manufacture  of  telephones. 


from  England,  America,  Switzerland  an 
Sweden,  and  the  competition  was  exj 
ceedingly  keen.  j 

Auckland  Loan  for  Rbticulatio 
Purposes. — The  Auckland  Elertii 
Power  Board  has  decided  that  proposal 
should  be  put  to  the  ratepayers  as  euil 
as  jiossilde  for  the  raising  of  a  loan  i 
£000,000,  to  include  £550,000  h 
reticulation  purposes  and  £50,000  t 
assist  intending  consumers  to  instal  lii^l 
and  power  in  their  premises. 


NEW  ZEALAND. 

(REUTtrn's   I'^NGINBERING  SERVICE.) 

Acceptance  of  British  Tender. — Th(> 
acce])taiice  of  a  British  tender  of  £14,670 
tor  the  snpi)ly  of  two  2,500  k.v.a.  genera- 
tors in  connection  with  the  ])ower  scheme 
in  tlie  Waigkafo  com]detes  four  items  of 
ei|uiiiment  for  wliich  the  New  Zeahmd 
Public  Works  Department  I'alled  tenders. 
Tenders  for  the  geuea-ators  were  received 


CANADA. 


(Reuter's  Engineering  Service.) 

Iron  Manufacturing  Enterprise  i 
Newfoundland. — In  return  for  a  nomine 
royalty  of  25  cents  per  ton  on  ore  miner 
the  Britisli  Empire  Steel  Corporation  h; 
undertaken  to  construct  in  Newfoundlar 
before  1928  a  plant  capable  of  produ(  ii 
100,000  tons  of  iron  or  pig  iron  annuall; 
according  to  an  agreement  between  tl 
Corporation  and  the  Newfoundlai 
Government,  just  completed.  The  Co 
poration  further  undertakes  to  erect  col 
ovens  and  to  expend  3,000,000  dols 
Newfoundland  before  1926. 


EGYPT. 

(Reuter's  Engineering  Service.) 
A_djudic:ation  for  Cycles. — At  t 
adjudication  of  May  11,  1922,  for  t 
supply  of  pedal  cycles  to  the  Egyptii 
State  railways,  telegTaphs  and  te 
phones,  five  otters  were  received,  but 
the  prices  cpioted  were  considered  t 
high  the  adjudication  was  cancelled. 


FRANCE. 

(Reuter's  Engineering  Service.) 

Proposed  New  Railway  Lines. — 1 
papers  report  that  the  Conseil  Superit 
des   Cliemins  de   fer  has  prououiiLcd 
favourable  opinion  on  General  Batheniaiji 
report  dealing  with  the  question  of  joiui 
up  the  Alsace  and  Lorraine  lines  w 
those  of  the  neighbouring  departnieii 
The  Council  also  reported  favourably 
the  concession  of  the  line  called  Suis 
Ocean,  which  will  bring  Bordeaux  and 
Rochelle  in  direct  relations  with  Lyo 
The  jiroposed  route  of  the  line  is  from  i 
Joncheres,  near  Limoges,  to  Commcn  v 
and  Saint  Germain  des  Fosses. 


Wireless    Communication  BETWt|< 
France  and  America. — The  wireless  tt 
graphy    station  of   Sainte-Assise,   wh  i 
has  been  under  c(msti'mtion  for  the  j) 
two  yeais.   has  unolficially   o])ened  c( 
luunicaitions  with  New  York.    The  Ani' 
can  technicians  in  communication  with 
French  station,  which  is  the  most  pow 
fill  hitherto  constructed,  stated  that  tl 
considered  the  Sainte-Assi.se  station 
giving  the  (dearest  communications  tl 
bad  ever  leceived  from  France.    The  if^ 
station  will  be  ])laced  at  the  di.sposal 
the  general  public  as  soon  as  the  auth 
salion    of    the    Government    has  b 
accorded. 
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World's  Engineering  News— continued. 


SWEDEN. 

(Reuter's  Engineering  Service.) 

^Machine  Tools  fob  Poland. — Dagem 
!  ylieter  learns  that  Sveuska  Vertygs- 
asliinfa'biikeis  Exportaktie])olag,  of 
ockholm,  after  negotiations  extending 
I  er  a  year,  has  concluded  a  conti-act  for 
lie  delivery  to  Poland  of  machine  tools  to 
le  value  of  about  Kr.  1,200,000.  The 
|irchase  is  made  by  the  first  Polish  loco- 
i,3tive  factory,  which  was  started  last 
I  ar,  and  which  contracted  with  the  Polish 
;)vernnient  for  the  delivei-y  of  1,200 
['■omotives,  by  instalments,  during'  the 
'  xt  ten  years.  There  was  sevei'e  com- 
'tition  for  the  supply  of  the  machine 
JjIs  on  the  part  of  England,  America, 
hmiany  and  Sweden,  the  strug-g-le  end- 
f^y  in  favour  of  the  last-na,med,  after  two 
I'presentatives  of  the  Polish  factory  had 
[)ent  six  weeks  studying-  the  construction 
id  quality  of  the  Swedish  machines  on 
jie  spot.  Several  years'  credit,  with 
a'erest  at  the  rate  of  (i  per  cent,  has  been 
['ranged  thixnigh  the  Swedish  and  Polish 
j^vei-nments. 

!  GrRAENGESliERG     Co.'s      SHIPMENTS  OF 

'B. — The  Graengesberg  Co.'s  shipments 
■  ore  during-  June  from  all  the  usual 
rts,  namely,  Narvik,  Tyulea  and  Oxelo- 
id  amounted  to  515,000  tons,  compared 
'th  310,000  tons  in  -June,  1921.  The 
-al  for  the  first  six  months  of  the  year 
9    i;,f)()0,000     tons     compared  with 
118,000  during  the  same  period  of  1921. 


B  — — 

ITALY. 

(From  Our  Own  CoRRESPONnENx.) 

i  Little  activity  has  been  noticed  on  the 
■tal  market.      The  higher  places  have 
luced  many  purchasers  to  buy,  as  it  is 
ipected  prices  will  g-o  still  higher  as  a 
■  ult  of  the  metallurgists  strike. 
I  The  intervention  of  the  Government  at 
;ime  and  Milan,  in  the  hopes  of  bring-ing- 
I  settlement  between  the  employers  and 
^rkpeople,  has  not  been  attended  with 
!>'  satisfactoi-j'  results.    A  section  of  the 
Ltallurgists  are  against  a  general  strike, 
"l  up  to  the  present  time  have  not  left 
|,  ir  work.    Especially  is  this  the  case  in 
i  iioa,  Sestie  and  Sampierdarena. 
{  The   "  Esercizi   Siderurgici   e  Mietal- 
j  gici  "  decided  to  incorporate  theii-  firm 
[^h  the   Ilva  iron   works,   which  will 
irease   their   capital   from  15,000,000 
:  ;  to  150,000,000  lire  bv  the  issue  of 
'50,000  shares  of  10  lire.' 
^Phe  Industrmle  Italia nn  reports  a  loss 
the  end  of  December  of  2,000,000  lire. 
i  Societa    TTnione  Jlsercizi  ]<;iecttrici 
■  e  purchased  the  greater  part  of  the 
res  in  the  above  firm. 


I  SWITZERLAND. 

I  (Reuter's  Exgineeri.ng  Service.) 

j'aris-Orleans  Railway's  Swiss  Lo.\n. 
j'he  Paris-Orleans  Railway,  the  second 
iifest  in  France,  is  taking  up  a  loan  of 
000,000  Swiss  francs  at  6  per  cent.  A 
[sortium  of  six  big  Swiss  banks  has 
I  en  over  Fc. 25, 000, 000  firm  and  the 
'Liainder  with  an  option.  The  subscrip 
rate  is  92i  per  cent.    The  money  i 


required  for  the  electrification  of  the  rail- 
way, and  Swiss  manufacturers  are  reckon- 
ing on  receiving  orders  from  the  company. 

Locomotives  for  tiib  Swiss  Railways. 
— The  Federal  Railways  have  ordered 
from  Swiss  factories  20  more  electric 
express  locomotives  with  a  maximum 
speed  of  80  kilometres  an  hour  (value 
Fell, 000,000).  The  locomotives  will  take 
about  two  years  to  build.  During  the 
next  four  to  five  years  a  total  of  about 
100  new  electric  locomotives  are  to  be 
turned  out. 

Rhone  and  Lake  of  Gevena  Con- 
ference.— Under  the  presidency  of  M. 
Chuard,  chief  of  the  Department  Federal 
de  rinterieur,  a  conference  has  been  held 
dealing  with  the  questions  of  navigation 
on  the  Rhone  and  the  regulation  of  the 
Lake  of  Geneva.  Members  of  the  mixed 
delegation  to  the  Franco-Swiss  Upper 
Rhone  Commission  took  part  in  the  con- 
ference. The  conference  has  approved  in 
principle  an  increase  in  the  extent  of  varia- 
tion of  thei  level  of  the  water  of  the  Laike 
of  Geneva,  subject  to  guarantees  neces- 
sary for  the  safeguarding  of  the  interests 
of  the  like-side  owners  and  inhabitants, 
and  on  condition  that  France  should  con- 
tribute, on  her  side,  towards  a  satisfactoi*;v' 
solution  of  naviga.tion  questions.  The 
decisions  arrived  at  will  pemiit  of  the 
early  resumption  of  negotiations  with 
J\'aiicei,  which  had  heen  bioken  off  after 
llie  coiifeieiice  of  FelHuaiv  25,  lOlt). 


PORTUGAL. 

(Reuter's  Engineering  Service.) 
New  Naval  Arsenal. — The  Ministro 
do  Marinha  has  apointed  a  Commission 
to  work  out  the  basis  of  an  adjudication 
for  works  in  connection  with  the  con- 
struction of  the  new  naval  arsenal  at 
AH'cile. 


SPAIN. 

(Reuter's  Engineering  Service.) 

New  Tramway  Concession.— The 
Sociedad  de  Tranvias  de  Granada  has 
a])])lied  for  a  concession  to  construct  a  line 
to  be  worked  electrically  from  Velez  de 
Ycnandalla  to  Motril.  The  company's 
hcadciuarters  are  at  Granada. 


BRAZIL. 


IS 


(Reuter's  Engineering  Service.) 

Railway  Development. — -Strong-  com- 
petition still  exists  between  the  agents  of 
foreign  contractors  for  the  privileg-e  of 
constructing-  Brazilian  railways,  eispecially 
with  reg-ard  to  the  electrification  of  the 
different  sections  of  the  Central  of  Brazil 
Railway.  Already  orders  have  been  placed 
for  70  cars  for  the  Nordeste  de  Brazil 
Raihvay,  and  for  4,500  tons  of  rail^  for  the 
Soroeabana  line.  A  Belgian  firm  of  con- 
tractors lias  been  siiccessful  in  obtaining 
the  last-named  order,  the  price  quoted 
lieing  254  paper  milreis,  as  against  287 
paper  niilii^iis  quoited  by  German  fiiins,  and 
324  paper  milreis  by  a  Noi  th  American 
firm.  There  were  no  British  bidders.  The 
I^aulista.  Railway  has  succeeded  in  raising 


a  loan  of  4,000,000  dols.  (£800,000)  for 
the  purpose  of  electrification  and  other 
improvements  to  its  lines.  A  new  railway 
service  has  been  inaugurated  on  a  27-kilo- 
metre stretch  of  line  on  the  Central  of  Rio 
Grande  do  Notre  Railway  between  Larges 
and  Gasper  Lopes  stations.  Application 
has  been  made  to  the  Minister  of  Trans- 
portation and  Public  Works  for  a  conces- 
sion for  the  constniction  of  a  railway  line 
between  Pindamonhangaba  and  Ubatuba, 
in  the  State  of  Sao^  Paulo.  The  Govern- 
ment of  the  State  of  Sao  Paulo  has  given 
authority  for  the  construction  of  a  railway 
from  a  point  on  the  Southern  Railway  to 
the  left  bank  of  the  Ribeira  river,  adjoin- 
ing the  Juquia  Bar,  in  the  Municipality  of 
Iguape.  Certain  privileges  have  been 
accorded  to  the  concessionaire,  but  no 
guaiantee  of  interest  on  the  capital 
employed  has  been  awarded. 


CHINA. 

(Reuter's  Engineering  Service.) 
Railway  and  Electrical  Enterprises. 
— According  to  the  (xovernment  Bureau 
of  Economic  Information,  it  is  proposed 
to  build  a  railway  between  Sunkong  and 
IIoil)ing,  Kwang-tung-,  a  distance  of  130 
li.  A  German  has  been  requested  to  make 
the  preliminary  survey,  as  well  as  to  e.sti- 
mate  the  cost  of  the  line.  The  local 
gentry  of  the  district  are  now  endeavour- 
ing to  raise  the  necessaiv  funds. 


The  Ta  Yu  I^ee  Electricity  Co.,  of 
Plangchow,  has  resolved  to  call  for 
increased  capital  for  the  purpose  of  provid- 
ing tramways  in  the  city.  Electricity  will 
be  generated  by  hydraulic  power  on  the 
Chien  river,  and  will  be  carried  thence  by 
the  present  system.  Surveys  of  the 
river  are  now  taking  place.  The  Tseng 
Hwa  Electrical  Co.,  a  new  enterprise  pro- 
moted by  Chen  Yao-yung",  of  Tuiighsien, 
in  the  metropolitan  area,  has  been  regis- 
tered. 


JAPAN. 

(Reuter's  Engineering  Service.) 

New  Railways. — According  to  an 
official  rejiort  just  published  the  privately- 
owned  railways,  which  now  number  152 
and  have  a  mileag^e  of  2,1(10  miles  with  an 
authorised  capital  of  31().000,000  yen,  are 
to  be  greatly  increased. 

The  new  lines  which  are  to  be  laid  soon, 
the  construction  plans  having-  been  passed 
by  file  Government,  lunnber  87.  The 
mileag"e  is  1,029  miles,  and  the  capital 
77,027,000  ven.  Construction  expenses 
are  estimafe'd  at  108,807.000  yen. 

There  are  moieovea-  102  railways  wliich 
have  been  g-ranted  a  charter,  but  have  not 
vet  ci)m])leted  their  construction  plans. 
The  ])i()jected  mileage  of  these  is  estimated 
at  1,31)4  miles,  and  their  authorised  capital 
is  210,5(10,000  yen,  the  estimafed  expenses 
for  construction  being  336,227,000  yen. 

When  all  these  lines  are  completed  the 
number  of  ]3rivate  railways  in  Japan  will 
reach  249  with  an  autliorised  capital  of 
(;] 0,072.000  ven.  The  total  mileage  will 
be  4,554  miles,  in  which  038.070,000  yen 
will  have  been  sunk. 
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FRENCH  ENGINEERING 
DEVELOPMENTS. 

The  programme  of  the  first  section  of 
works  of  public  utility,  which  the  French 
Goveriimemt  proposes  that  Germany  should 
be  asked  to  execute  in  France,  in  virtue  of 
Article  19  bis.  Annex  2  of  the  Treaty  of 
Versailles,  shows  that  five  series  of  con- 
structions axe  in  view.  It  has  been 
elaborated  in  accordance  with  the  principle 
that  work  sihould  be  chosen  which  was 
capable  of  immediate  realisation.  The 
five  schemes  were  ais  follows  :  — 

(1)  The    harnessino'    of    the  Rhone. 
Approximate  cost  3,250,000,000  francs. 

(2)  The  regulation  of  the  Truyere ;  esti- 
mated cost  210,000,000  francs.  " 

(3)  The  reg-ulation  of  the  Dordogrie; 
estimated  cost  270,000,000'  francs. 

(4)  The  construction  of  a  tunnel  between 
Saint  Maurice  and  Vessei-hagiie  (3,260 
metres);  estimated  cost  04,000,000  francs. 

(5)  The  construction  of  two  parts  of  the 
?>orth-East  Canal  (juncticns :  Sane- 
Mosellei-Meuse  and  Meuse-Escaut) ;  esti- 
mated cost  1,100,000,000  francs. 

Total    about  4,824,000,000  francs. 

Apart  from  the  possibility  of  their 
immediate  realisation  these  schemes  were 
chosen  because  once  completed  they  are  ■ 
Hkelv  to  make  an  immediate  return  for  ex- 
penditure, and  also  because,  in  view  of  the 
propo.sal  to  employ  German  labour,  it  was 
necessary  to  choose  work  which  did  not 
involve  the  presence  of  Germans  in  large 
centres  or  in  scattered  groups  throughout 
the  country.  Thus,  three  out  of  the  five 
.schemes  are  concerned  with  electric  power 
stations,  the  electricity  to  be  gviici  iiited  by 
water  power.  Larg'e  g'roups  of  workers 
can  be  concentrated  at  one  spot  in  sparsely 
inhabited  districts,  and  also  the  power 
stations,  on  completion,  will  at  once  give 
a  return  for  the  outlay.  The  canal 
improvements  are  needed  to  link  up  the 
coalfields  of  the  Noath  and  the  Sarre  with 
the  industrial  centres  of  Alsace  and 
Lorraine,  and  the  Vosges  Tunnel  is  indis- 
pensible  for  the  development  of  the 
industries  of  Mulhouse. 

The  work  will  be  carried  out  in  the 
ordinary  way;  French  engineers  will 
superintend  the  execution  of  the'  stdr ernes; 
the  contractors  will  be  German,  and  they 
will  provide  labour  and  materials.  The 
workers  will  be  housed  in  cities  of  ihuts 
specially  provided  for  them,  and  they  will 
be  provisioned  by  the  contractors.  In 
cases  where  it  is  necessary  for  labour  to  be 
disipersed  over  a  considerable  distance,  the 
c(m tracts  will  be  given  to  French  con- 
tractors and  carried  out  by  French  labour. 

About  a  third  of  the  material  is  to  be 
su])pHed  by  France,  the  percentage, 
however,  being  based  on  the  whole  of  the 
work  to  be  cairied  out  and  not,  on  each  indi- 
1o  be  carried  out  and  not  on  each  indi- 
vidual scheme  to  be  executed.  Thus,  for 
the  work  in  connection  with  the  regulat- 
ing of  the  Truyere  and  the  Dordogne,  it  is 
l)ropoised  that  the  wihole  of  the  material 
shall  be  sui)i)lied  by  France.  It  is 
suggf-sted  tb'.it  Geitiiany  should  give 
France  the  riglit  to  manufacture  spare 
))arts  originally  supplied,  by  the  German 
contractors. 

The  financial  charges  to  be  borne  bv 


France  and  Gennany  are  to  be  divided  as 
follows  :  — 

French  share.  German  share. 
Francs.  Francs. 
Regulation  of  the  Rhone    595.000,000  2,658,000.000 
Truyere     81,000,000  129,000,000 
Dordogne    105,000.000  185,000.000 

Vosges  Tunnel    500,000  63,500,000 

Nord-Est  Canal  :  Sarre, 

Moselle,  Meuse    88,000,000      502  000,000 

Meuse,  Escaut    .59,600,000  360.400,000 

929,100,000  3,897,900,000 

The  work  will  be  divided  up  as 
follows  :  — • 

For  the  Rhone,  12,000  workers,  both 
French  and  German;  the  work  estimated 
to  last  10  veais;  appioximate  total  wag'es, 
Fc.l,300,0()0,()0n. 

For  the  Truyere,  1,800  German 
workers ;  work  estimated  to  last  four 
years;  approximate  wages,  Fc. 55, 000, 000. 

For  the  Dordogne,  25,000  German 
workers;  work  estimated  to  last  four 
years;  approximate  wages,  Fc. 82, 000, 000. 

For  the  Vosges  Tunnel,  600  German 
workers ;  work  estimated  to  last  five 
yenrs;  total  wages.  Fc. 20,000, 000. 

For  the  Sarre-Moselle-Meuse  Canal, 
600  German  workers,  with  approximate 
total  wages  of  Fc. 290,000, 000. 

For  the  Meiuse-Escaut  Camvl  600- 
German  workers,  with  approximate  total, 
waffes  of  Fc. 205, 000. 000. 

The  scheme  is  being  submitted  to  the 
Reparations  Commission  for  its  approval. 


WELDING  PROBLEMS. 


NoT.\BLE  contributions  to  the  general 
discussion  of  the  problems  of  welding- 
were  made  at  recent  spring  meeting  of 
the  American  Society  of  Mechanical 
Engineers  at  Atlanta. 

To  supplement  the  public  hearing  on 
the  proposed  code  for  unfired  pressure 
vessels  held  at  the  A.S.M.E.  annual  meet- 
ing last  December,  the  Atlanta 
symposium  was  arranged  under  the  joint 
auspices  of  the  A.S.M.E.  boiler  code  com- 
mittee and  the  American  Welding 
Society.  Four  papers  bearing  directly 
upon  the  subject  were  selected  for  pre- 
sentation. These  papers  were : 
"  Strength  of  Electrically-welded  Pres- 
sure Containers,"  by  R.  J.  Roark; 
"  Some  Principles  of  the  Construction  of 
Unfired  Pressure  Vessels,"  bv  S.  W. 
Miller;  "  Steel  for  Forge  Welding,"  bv 
F.  N.  Speller;  and  "Tests  on  Welded 
Cylinders,"  by  E.  A.  Fessenden  and  E.  J. 
Bradford. 

In  opening  the  meeting,  the  chairman, 
Mr.  E.  R.  Fish,  briefly  reviewed  the 
present  status  of  the  question  of  welding 
unfired  pressure  vessels.  This  paper  was 
supplemented  with  the  results  of  tests 
made  with  low  carbon  wire  and  ship  plate 
of  poor  welding  quality.  lie  concluded 
that  unless  the  plate  is  of  good  (piality 
the  weld  will  be  bad,  which  is  due  to  the 
migration  of  foreign  particles  toward  the 
weld  region,  and  probably  in  many  cases 
when  the  welder  is  blamed  for  a  defective 
weld  the  plate  is  responsible. 

Another  speaker  agreed  that  it  is  belter 
to  have  failui'e  in  the  metal,  and  if  high 
strength  steel  is  used  it  is  necessarily 
weakened  when  Melded,  hut  with  low 
strength    plate  theie    is  Ics.s    dangei-  of 


weakening  the  plate  when  heated.  11 
also  pointed  out  that  when  discussing  tl 
strength  and  efficiency  of  a  weld  tl' 
influence  of  heat  in  deteriorating  ti 
initial  quality  of  the  plate  should  be  (  oil 
sideied,  since  the  quality  which  is  best  h 
forge  welding  is  not  necessarily  best  fi 
acetylene  or  electric  welding. 

In  answer   to  questions    rai.sed  in  tl 
discussion  of   Mr.    Speller's   paper,  tl 
author  stated  that  in  the  hammer  test  tl 
actual  force  qf  the  impact  was  not  of  <  oi 
sequence,  although  it  should  be  some^\  h; 
ill  proportion  to  the  size  of  object  uiirL 
test.      A  blow  that  will  not  make  : 
impression  on  the  steel,  but  will  send 
vibration      through     the  material 
sufficient,  as  it  will  increase  the  pres^u: 
and  disturb  the  equilibrium.      He  A 
suggested  that  the  A.S.M.E.  boiler  < m 
should  specify  the  allowable  m  111  1  m  u 
tensile  strength  of  the  plate,  and  that  tl 
present  code  requirement  of  flange  quoli 
steel  only  should  be  modified  if  weldt 
steel  is  to  be  acceptable. 

In  a  written  communication  a  writ 
opposed  limiting  the  carbon  content 
plate  for  autogenous  welding  to  O'lo  p 
cent,  and  in  substantiation  presented  tl 
statements  of  six  large  welded  tai 
manufacturers  that  for  many  years  tin 
have  found  tank,  flange  and  firel)( 
grades  of  steel  entirely  satisfactorv  f 
welding.  Mr.  Speller  admitted  that  wi 
care  mechanically  good  and  sound  we' 
could  be  made  with  steel  of  higher  tli: 
0i'.15  per  cent  carbon,  but  he  favour 
having  another  grade  of  not  over  015  p 
cent  carbon  which  would  be  special 
adapted  for  welding. 

G.    0.    Carter,    of    the    Linde  } 
Prodticts  (yO. ,  of  New  York,  in  discu^^i 
the  papers,  said  that  a  .single  V  plar 
an  unbalanced  load  on  the  weld,  and  t 
double     V     was     preferable  wlieifv 
possible.      He  advocated  more  atteiiti 
to  the  correct  deposit  of  metal  and  t 
discontinuance  of  the  use  of  low  carh 
filler  rod  simply  because  it  is  easy  to  wn 
and  to  clean,  and  ]>ointed  out  that  in  we"- 
ing  more  than  100  per  cent  of  the  strens 
of  the  deposited  metal  construction 
baseplate  could    be  obtained,  while 
riveted  construction  a  certain  factor 
fitrength  could  be  attained,  but  alwa> 
less  than  100  per  cent  of  the  base  met 
In  speaking  of  the  leakage  of  nipp  • 
described  in  Prof.  Fessenden's  paper,  ^■ 
Carter  cited  how  Mr.  Miller  had  overco  ' 
this  difficulty  by  welding  in  the  nipp  • 
on  the  inside,  and  believed  that  in  futi ' 
work  it  would  be  advisable  to  prcrt : 
the  occurrence  of  leakages  at  points  win  ' 
the  metal  was  not  under  test. 

Referring  to  Prof.  Roark's  tests.  ^. 
Speller  considered  that  the  indicated  cc - 
pari.son  of  efficiency  based  on  the  fil' 
stress  w^as  the  correct  method,  since  e 
tests  represented  the  .strength  of  I ' 
longitudinal  seam. 

Mr.  Miller  remarked  that  if  soft  nl: ' 
and  high  strength  welding  material  ■  ' 
used,  the  stress  due  to  contraction  frii 
the  heating  of  the  plate  in  the  weld  wl 
be  absorbed  by  the  soft  ductile  met, 
while  if  high  strength  nlate  and  wec 
welding  material  aie  usefl,  >;tiains  will  s 
dev(doped  in  the  weld  instt.'ad  of  i 
I)late. 
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Notes  on  Blast-furnace  Filling, 


Jh-D.  E.  nOBERTS,  M.Inst.C.E.,  M.I.Mech.E.  (Caiflift). 


,E  of  tlie  most  important  matters  in  con- 
•tion  with  ^blast-furnace  practice,  and 
(;  i  that  has  probably  received  more  study 
li^iU  any  other,  is  the  subject  of  filling 
ill  pioper  distribution. 
'Che  mechanical  charoing  of  hlast 
i/naces  has  developed  along  two  prin- 
(  a]  lines,  the  ski]^  and  the  bucket. 

iVithout  g'oing-  historically  into  the 
,  stion  of  the  developments  to  date,  it 
L| )'  reasonably  be  accejjted  as  a  basis  of 
(jcussion  that  distribution  due  to  pro- 
]{ -ly-controlled  hand  filling  is  ideal.  The 
;ply  attempts  at  replacement  were  all, 
vh  one  exception,  on  skip  lines.  It  was 
sjrn  found  that,  owing  to  the  separation 
(■(shovel  effect  of  the  skip,  serious  errors 
ii  distribution  took  place.  Methods  to 
:jiedy  these  errors  were  incorporation  of 
iLious  kinds  of  revolving  tops,  all  of 
t|,ich,  doubtless,  in  a  measure  led  to  im- 
Ij  ved  conditions,  and  some  of  which  are 
:!_lay  giving  fairly  satisfactory  results. 
1  mu,st  not  be  overlooked,  however,  that 
Sf.h  devices  are  but  means  of  rectifying 
!|'iiethod  of  charging  that  is  fundamen- 
l|(y  inaccurate,  and  further,  that  such 
e(  Htional   equipment  is   not  altogether 


Fig.  1. 


(j  irahle  on  the  top  of  a  furnace,  is 
tjlublesome  to  keep  in  order,  and  will  do 
i|  ch  nioi-e  harm  than  good  should  it  get 
of  commission  unnoticed  foralittlelime. 
[The  bucket  is  mechanically  quite  as 
sj  viceable  a  carrier  as  the  skip,  and 
sj  )rds  the  great  advantage  of  a  simple, 
if'e,  and  open  furnace  top,  no  mechanism 
;j  tig  needed  to  rearrange  the  charge  and 
I«  yent  bad  distribution.  The  whole  dis- 
l[  ition  is  done  properly  at  the  floor  level. 
.The  objections  to  the  bucket  arrange- 
1:  nt  that  have  been  advanced  are:  — 
1,1)  Its  first  cost.  The  adoption  of  the 
;inary  skip  incline  to  bucket  carrying 
!S  undoubtedly  mean  increased  weight 
fj  structural  material,  especially  if  com- 
Ii  te  stiffness  is  to'  be  insured.  It  is  a 
Ijtter  for  consideration  whether  the 
Hine  is  really  the  best  device  for 
l|  idling  the  large  type  of  bucket  that 
i[  coming  to  the  front  to-day.  Various 
'i  es  of  charges  of  the  vertical-horizontal 
fjtern  have  been  satisfactorily  ;  pplied. 
Jhy  are  easily  controlled,  simple  in  con- 
'jiction,   and   have   special  advantages 

I  Paper  read  before  Iron^and^Steel  Institute. 


when  the  application  of  mechanical  charg- 
ing to  existing  funiaces  is  considered. 

(2)  The  unit  charge  is  said  to  be  too 
large.  It  is  undoubtedly  true  that  when 
the  bulk  of  the  l)urden  is  very  fine,  as 
with  some  American  conditions,  split 
charges,  that  is,  thin  layers,  are  some- 
times necessary.    Strictly  speaking,  with 


Fig.  2. 

the  Ibucket  the  charge  can  be  made  any- 
thing. For  purely  mechanical  reasons  the 
lai'ge  unit  has  the  advantage,  entailing 
less  wear  and  tear,  slower  motion,  etc. 
Should  small  charges  be  required,  either 
permanently  or  for  a  short  period,  it  is 
considered  better  to  arrange  them  in 
doiible  layers  in   a  large  bucket  rather 


than  to  reduce  the  bucket  to  a  small 
capacity  to  suit. 

(3)  It  has  been  asked — Row  can  a 
furnace  that  drives  faster  on  one  side  than 
another  be  filled  properly  with  a  bucket? 
No  serious  difficulty  has  been  experienced 
from  this  cause  that  cannot  in  practice  be 
overcome  by  adjustment  at  the  tuyeres. 


Fig.  1  shows  an  early  application,  and 
is  a  long  chamber  of  small  diameter  above 
the  bell.  The  chamber  may  be  of  plain 
internal  diameter  as  .shown,  or  may  be 
fitted  with  flutings  or  spirals  with  the 
object  of  improving  distribution.  It  is 
not  a  method,  however,  that  satisfactorily 
overcomes  distribution  difficulties,  and  the 
height  of  the  chamber  also  means  an 
increase  in  the  breakage  of  coke. 

Fig.  2  is  a  fairly  modern  development, 
by  Mr.  Frank  Robei-ts,  of  the  arrangement 
shown  in  Fig.  1.  It  is  fitted  with  equip- 
ment much  improved  in  detail,  and  has 
a  special  feature  in  the  four-segment 
"  orange-peel  "  valve  under  the  hopper, 
which  provides  for  the  central  discharge 
of  the  materials  on  to  the  large  bell. 

Fig.  3  is  the  well-known  Brown  hoist 
arrangement,  which  has  doubtless  oper- 
ated in  a  fairly  satisfactory  manner  at 
several  furnace  plants.  The  principle,  as 
is  well  known,  consists  of  a  hopper  with 
a  side  shoot  discharge  with  gas  lid.  This 
hopper  is  automatically  revolved  a  certain 
number  of  degrees  at  each  journey  of  the 


Fig.  4. 

skip.  The  objection  to  the  arrangement 
is  that  a  good  deal  of  mechanical  rotating 
equipment  is  involved  on  the  furnace  top, 
and  should  it  get  out  of  order  unnoticed 
serious  results  would  follow,  as  the 
furnace  would  be  filling  on  one  side. 
Even  when  the  apparatus  is  in  order  there 
must  be  some  irregularity ;  it  is  obvious 
that  there  is  a  considerable  difference 
between  the  discharge  on  to  the  bell  when 
the  hopper  shoot  is  in  line  with  the  skip ; 
in  other  words,  is  an  extension  of  it  as 
compared  with  the  discharge  when  the 
hopper  is  reversed. 

Fig.  4  is  the  Baker-Neuman  arrange- 
ment, and  is  somewliat  similar  in  principle 
to  Fig.  ;5.  Here,  again,  the  upper  bell  with 
the  inclined  addition  revolves  a  certain 
distance  with  each  motion  of  the  skip.  It  is 
a  lighter  piece  of  apparatus  to  move  than 
the  "Brown"  top,  but  is  subject  to  the 
same  defect  in  the  event  of  breakdown, 
although  possibly  not  to  so  marked  an 
extent. 

{To  he  continued.) 
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Office  and  Workshop  Day  by  Day. 


Short  practical  articles  solicited. 


Exceptionally  high  rates  paid. 


A  Handy  Reseating  Tool. 

An  injector  seat  required  reseating  on  the 
steam  admission  side.  At  first  sight  this 
seemed  difficult,  in  view  of  the  fact  that  the 
largest  lathe  in  the  shop  was  a  6  in.,  and  the 
injector  would  requu'e  a  12  in.  swing.  Even- 
tually the  job  was  done  without  taking 
the  injector  off  the  engine.  The  spindle 
gland  and  nut  was  removed,  and  a  piece  of 
brass  which  had  ])reviously  been  turned  to 
shape  B  screwed  into  its  place,  after  pre 2)a ra- 
tion of  the  cutter  spindle  A,  which  was  made 


Of  A. 


out  of  a  good  piece  of  ])hosphor  bronze.  In 
this  case  an  old  worn-out  chaser  was  ground 
u])  for  the  cutter — it  was  made  a  good  fit 
laterally  in  the  slot.  If  the  cutter  is  honed 
up  after  grinding,  a  polished  perfect  seat  will 
be  the  result  and  no  grinding  in  of  the  steam 
valve  will  be  necessary.  The  total  time  taken 
on  this  particular  job  was  one-and-a-half 
hours.  Obviously  piece  A  should  be  made 
a  nice  running  fit  in  piece  B;  also  great  care 
must  be  taken  to  get  bore  and  external 
.jjhread  parallel  in  the  latt(^r. 

Testing  Flat  Surfaces. 

When  testing  flat  surfaces  a  mistake 
often  takes  jjlace  by  using  straight  edges 
or  gauges  mucfi  too  broad.  Even  though 
the  finished  edges  of  tliese  tools  may  be 
dead  true,  the  width  of  iliem  more  olten 
than  not  will  lead  the  woiker  astray,  and 
quite  a  lot  of  lime  is  taken  up  in 'fi'ling, 
scraping  or  lapping. 

Some  testing  that  the  writer  came  across 
lately  was  being  done  by  gaug-es  used  as 
straight  edges  and  made  to  the  sizes  shown 
at  A .  These  were  alto  red  to  the  shape  and 
si/e  sliowii  al  P.,  luul  miicli  bettei  :uul  more 


satisfactoiy  results  were  obtained  in  less 
time.  The  actual  testing  edg-p  of  the  gaug^e 
or  stiaig'ht  edge  was  reduced  fiom  5^  in.  to 


Where  tools  of  this  type  are  required, 
steel  TIT  in.  is  quite  thick  enough  to  make 
them  from.  The  testing  edge  is  then 
easily  brouglit  down  to,  in.,  or  even 
much  less,  and  the  tool  is  quite  efficient. 

Packing  for  Machines. 

Where  magnetic  chucks  are  not 
available  for  small  machines,  considei'- 
able  trouble  exists  in  keeping  packing 


always  handy.  Owing  to  the  variety  of 
jobs  which  come  along-  a  g-ood  stock  of 
both  thick  and  thin  metal,  parallel  and 
sqiiare,  are  always  in  demand,    and  in 


PLEASE  READ  CAREFULLY. 

For  this  journal  we  want  crisp,  practical 
and  technical  articles  and  paragraphs ,  ami 
7ve  are  pirpared  to  pay  well  for  iheni.  Of 
the  many  who  read  technical  jowrnals 
only  a  few  ivrite.  Why  is  this  ?  It  is 
not  because  they  have  nothing  to  ivrito 
about,  because  every  experienced  en- 
gineer's mind  is  a  storeJiouse  of  valuable 
information,  whetlier  he  be  manager, 
foreman,  draughtsman,  or  mechanic.  We 
ha/ve  at  all  times  overcome  power-house 
troubles,  problem  of  design,  or  xvork- 
shop  difficulties  by  ingenious  devices. 
Sometimes  striking  methods  become  a 
habit,  and  we  do  not  realise  that  tJiey  arc 
exceptional  till  some  observer  expresses 
astonishmeyit. 

It  is  said  that  every  person  coidd,  write 
one  good  novel,  and  it  is  certainly  true 
that  everyone  could  irritc  more  than  one 
usefvl  ivrinkle  or  valuable  article.  We 
write  and,  urge  our  readers,  therefore,  to 
give  others  the  benefit  of  their  knowledge 
and  experiencB- 


most  shops  are  not  there  just  when  th 
are  wanted.    A  good  substitute  for  t' 
greneral  run  of  packing  will  be  found 
two  bolts  and  nuts,    as    shown   in  t 
sketch.      If  these  bolts  and    nuts  a 
faced,    fairly   accurate   setting   can  • 
obtained  on  any  long  pieces    of  woi 
which  otherwise  would  tilt  when  held 
the  ordinary  machine  vice.  Besides  beii- 
a  good  aid  to  setting  the  work  they  fornl 
very  effective    support  and  steadiniei. 
Three  sets  of  these    bolts    would  cov 
nearly  all  the  work  that  would  come  1) 
the  machine,  and  if  the  depth  of  the  nu 
were  made  more  than  the  standard  dep 
a  much  wider  range  of  heights  could 
obtained.      The  arrangement  will  wo 
equally  well  whether   the    head   is  ;: 
against  the  machine  table  or  against  t- 
underside  of  the  work.    The  bolt  shoul 
have  sufficient  thread  for  the  nut  to  sen' 
down    a    full    nut,    the   total  distar; 
required  being  taken  up  by  the  out.sii> 
face  of  the  nut  and  the  bolt  head. 

Drawing  Appliances.  | 

Means  for  producing  perspective  dr:ii- 
ings,  patented  by  Mr.  E.  F.  Haunei-,  '  . 
Havelock  Road,  Southampton,  conipi^ 
a  drawing-  board  liearing  a  single  diai^iik 
A,  or  as  shown  a  reversedi  pair  of  diagra|s 
lejnesenting  a  series  of  stjuaro  1 
peispective  ])lan  at  any  particular  aii:.i 
to  the  picture  plane,  and  marked  on  ( ; 
side  edge  with  a  fixed  vanishing-  point) 
corresponding  to  one  set  of  radiating  11  |s 
of  tlie  diagram,  the  o])p(Ksite  edge  be 
provided  with  a  centroHnead  for  represe 
mg  the  vani.slnng  point  corresponding  0 
the  other   set    of  radiating  lines,  whli 


])oint  lies  outside  the  area  of  the  ho; 
As  shown,   the  edg-e  0  of  the  Iwanl 
("urved  for  use  with  a  tee-square  1)  lia\ 
a  curved  head.    Other  essential  data 
marked  on  the  board,  such  as  the  horizoi 
line  ol'  vision  (i,  a  central  measurini;' 
F  for  veitical   distances,   and  a  veil 
scale   E   on   one  edge  for  use  witli 
vanishing  jjoint  on  the  opposite  side, 
use,   a  jilau   is   drawn   on  tracing  l>: 
superposed  on  one  of  the  diagrams  A. 
tlie  recpiired   drawing  is   then  made 
projection  fioni  the  various  ])oints  of  in 
section  in  the  j)lan,  using  an  ordimii  v 
sciuare  on  the  top  or  bottom  straiglil  c 
of  the  board. — Kni/lish  M rclianif, 
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THE  RAILWAY  SHOPMEN'S 
J  ARBITRATION. 

i'  By  I'LEBEIAN. 

i  Great  uurest  is  exhibiting  itself 
rmongis't  the  railway  shopmeu,  because  of 
I  he  ]>ioh)ng-ed  delay  in  issaiing'  the  award  of 
^,ie  ludustrial  Court.  The  men  have  shown 
j  reat  restraint  and  patience.  First,  there 
,'as  the  seemingly  interminable  squabbles 
;  etween  the  craft  unions  and  the  National 
,Tnion  of  Railwaymen,  as  to  whether  or 
^.ot  the  bodies  should  negotiate  jointly. 
[*he  railway  managers  not  unnaturally 
ItDok  advantage  of  this,  and  quite  logically 
!  rgued  that  it  was  useless  to  meet  the 
i^arties  sectionally.  Finally,  a  majority 
If  the  craft  unions  consented,  under 
f-ressure,  to  negotiate  with  the  N.U.R.  as 
ioUeagues.  The  A.E.U.  steadfastly 
"efused  to  do  so,  and  for  many  months 
i  be  proceeding's  were  held  up.  We  have 
"lad  occasion  to  com])lain  of  the  arbitrary 
.  ttitude  adopted  by  the  A.E.U.  from  time 
j  0  time,  and  that  union  is  pi'obably  more 

esponsible  than  anybody  for  the  delay  in 
j,he  negotiations  which  preceded  the  refer- 
l;nce  to  the  Industrial  Court.  When,  at 
long  last,  proceedings  were  opened  before 
1  he  Industrial  Court  more  divergences 
Ivere  revealed.    The  craft  unions  insisted 

in  the  payment  of  the  same  rates  to  rail- 
j  ray  shopmen  as  are  customarily  paid  by 
|iutside  employers  in  the  district.  The 
[v^ational  Union  of  Railwaymen  were 
i  ipposed  to  the  introduction    of  district 

ates,  and  outlined  a  proposal  that  the 
l  Ountry  should  be  divided  into  three  areas. 
[ivea.  i,  London;  Area  2,  large  industrial 
"  nd  principal  railway  centres;  and  Area  3, 
i  mall  towns  and  rural  distrn  ts,  where  rail- 
K'ay  workshops  are  situated.      The  rate 

ras  to  be  based  on  that  fixed  for  London, 
•vhich  was  proposed  at  78s.  Gd.  per  week; 

uodifications  from  this  rate  to  be  on  the 
jliding-scale  principle,  varying  with  the 
,  'ost  of  living-.  V^wh  district  to  have  eight 
•  .'rades  of  men.      Examples  as  to  what 

vould  constitute  the  grades  were  handed 

0  the  Court.    The  N.U.R.  proposals  are 

ery  like  the  sliding-scale  agreement  for 
\he  traffic  side.    Tlie  companies  were  not 

adverse  to  the  payment  of  a,  rate  similar 

0  district    rates,    but    it    was  clearly 
'lointed  out  that  in  districts  where  the  rate 
'vas  high  it  was  not  the  intention  to  raise 
ither  districts  to  the  higher  rate,  hut  to 
ake  an  average  between  the  highest  and 

1  he  lowest  rates.  The  highest  rate  would 
)e  49s.  pei;  week  for  London,  and  the 
owest  4ns.,  plus  war  advances. 

\n  Overdue  Award. 

The  Court  have  a  difficult  task  to  deal 
;v-ith,  hut  their  tardiness  in  coming  to  a 
lici^ion  is  deiilorable.  The  casei  was 
ahled  on  February  20,  1922,  yet 
ilthough  six  months  have  passed  the 
iward  has  not  been  issued.  It  is  true 
here  are  some  220  grades  affeclod,  but 
me  woidd  have  thought  thai  six  months 
l.voidd  have  been  ample  time  to  have  given 


even  the  most  minute  consideration  to  the 
points  involved.  If  the  war  taught  any- 
thing, it  taught  employers  and  trade 
union  officials  alike  that  grievances 
should  be  settled  speedily.  The  dictum 
of  ]\[;ich'eth,  " 'TVere  well  it  were  done 
quickly,"  has  a  special  application  to  the 
issuing  of  awards  by  arbitration  courts. 
We  have  heard  it  asserted  before  the 
Industrial  Court  by  representative 
employers  that  more  harm  is  done  by 
delaying  the  issue  of  an  award  than  an 
early  adverse  decision.  Certainly,  all 
sorts  of  disturbing  rumours  gain  currency 
during  the  intervening  period,  and  these 
have  an  unsettling  effect  on  the  men.  It 
is  freely  stated  that  the  railway  com- 
panies have  prescience  of  the  decision,  and 
are  grading  men  under  new  denominations 
so  ais  to  cause  a  minimum  of  i-earrange- 
ment  when  the  award  is  issued.  The 
Court  intimated  at  the  hearing  that  it 
might  be  necessary  to  ask  the  parties  for 
further  infonnation,  and  it  is  possibly  the 
enquiries  which  have  been  made  to  the 
companies  which  have  given  rise  to  the 
rumour.  We  understand  the  award  is  to 
be  issued  at  an  early  date.  It  is  to  be 
hoped  this  materialises,  as  the  delay  does 
not  tend  to  create  confidence  in  the  minds 
of  the  workers  as  to  the  efficacy  of  the 
arbitration. 

Industrial  v.  Craft  Unionism. 

The  craft  unions  do  not  look  kindly  on 
the  N.U.R. 's  claim  to  represent  skilled 
tradesmen.  The  events  before  the  Indus- 
trial (*ourt  ha.ve,  if  anything,  intensified 
their  objections.  It  is  not  so  much  the 
question  of  district  rates  which  is  really 
at  \the  bottom  of  the  trouble,  as  funda- 
mental differences  'of  conception  as  to 
organisation.  The  N.U.R. 's  officials 
assert  that  their's  is  an  industrial  union; 
they  contend  they  are  entitled  to  enrol 
any  person  in  the  industry  irrespective  of 
skill,  grade  or  craft.  The  Amalgamated 
Kngineering-  Union  and  otlier  craft  unions 
maintain  that  no  such  composite  organisa- 
tion as  the  N.U.R.  can  possibly  look  after 
the  welfare  of  tradesmen  so  effectively  as 
unions  specially  catering  for  the  latter. 
It  is  an  issue  which  is  not  confined,  to  the 
railways  by  any  means.  In  _  the  coal 
mining  and  steel  industries  more 
especially  there  have  been  frequent  and 
bitter  internecine  quarrels  on  the  same 
point.  The  Miners'  Federation  have 
never  disguised  their  insistence  on  all 
workers  employed  at  collieries  being 
required  to  joint  that  Federation.  In- 
stances are  on  record  of  their  summarily 
declining  even  to  meet  craft  unioiis  to 
discuss  the  subject.  The  position  is  so 
acute  in  South  Wales  that  strikes  and 
threats  of  strikes  to  compel  craftsmen  to 
join  the  Miners'  Federation  are  becoming 
the  rule.  Sooner  or  later,  the  trade  union 
movement  must  make  up  its  mind  whether 
organisation  is  to  be  by  industry  or  by 
craft.  The  Trade  Union  Congress  have 
twice,  in  recent  years,  debated  the  merits 


of  the  rival  methods,  but  on  both  occa- 
sions no  conclusive  decision  has  been 
reached.  A  solution  along  the  lines  of 
working  agreements  has  been  reached  in 
certain  industries,  notably  between  the 
A.E.U.  and  the  Miners'  Federation.  The 
A.E.U.  pay  an  affiliation  fee  of  Is.  per 
month  for  each  member  employed  at  the 
collieries,  in  return  for  which  the  Miners' 
Federation  undertake  to  look  after  the 
economic  interests  of  these  men.  In  other 
industries  S])iaradic  quarrels  still  2:)ersists. 
It  may  be  these  are  the  birth-pains  of  the 
new  social  order  which  Labour  is  seeking 
to  establish,  but  it  would  do-  no  harm  if 
an  anaesthetic  was  administered  to  some 
of  the  protagonists. 

Engineering  Wages. 

Tlie  meeting  between  the  Engineering 
Employers'  Federation  and  the  trade 
lime  foi  this  to  he  cfHisideied  by  the  union 
The  original  notice  convening  the  meet- 
ing did  not  disclose  the  employers  pro- 
posals, and  although  it  was  indicated  in 
a  letter  sent  to  the  unions  on  June  29 
lliat  the  employers  desired  to  remove  the 
IGs.  6d.  war  wage,  there  was  not  suflficient 
time  fo  rthis  to  be  considered  by  the  union 
executives  prior  to  the  meeting.  Sir 
Allan  Smith  presented  the  case  for  the 
employers,  and  referred  to  the  decline  in 
pvuchasing  power  throughout  the  world. 
He  gave  figures  showing  the  extent  of 
unemployment  and  shoi't  time,  both  on  the 
Continent  and  in  America.  In  March,  the 
percentage  of  unemployed  in  the  United 
Kingdom  was  16'3  per  cent,  in  Sweden  it 
was  30  per  cent,  while  in  Germany  it  was 
as  low  as  I'l  per  cent.  It  was  argued 
lha.t  this  fall  in  pairchasing  power  neces- 
sitated a  reduction  in  production  costs  in 
this  country  before  the  Continental 
nations  would  be  in  a  position  to  purchase 
British  goods.  Mr.  IJrownlie,  on  behalf 
of  the  A.E.U.,  aptly  pointed  out  that 
where  former  reductions  had  been  insisted 
upon  by  the  employeii's  iirecisely  the  same 
argument  had  been  used,  a.nd  that  in  the 
shipbuilding  industiy  where  wages  had 
been  brought  down  to  approximately  40 
per  cent  over  pre-war,  trade  was  worse 
than  ever.  He,  and  subsequent  speakers, 
argued  that  there  was  no  guarantee  that 
the  reductions  would  create  a  revival  in 
trade.  The  Federation  of  Engineering 
and  Shipbuilding  Trades,  through  Mr.  H. 
Hill,  theiir  president,  said  they  were  not 
prepared  to  give  a  reply,  as  thev  desired  to 
consult  the  executives  of  the  unions. 
They  showed  how  impossible  it  had  been 
for  this  consultation  to  take  place  in  the 
short  period  between  the  receipt  of  the 
employers'  letter  of  June  29  and  the 
meeting.  The  Federation  executive  had 
not  the  power  to  pledge  the  unions  on  any 
line  of  policy  without  consultation.  Sir 
Allan  twitted  the  Federation  with  being 
messenger  boys,  but  it  was  shown  that  the 
employers  themselves  were  responsible  for 
the  iiosition.  It  was  they  who  originally 
reiiuestcd  that  a  small  body  should  con- 


20 


E  N  GTNEERING    WORLD . 


JULY  15.  1922 


duct  the  negotiatioiis.  The  former  prac- 
tice has  been,  to  send  the  full  executive 
councils  of  the  unions,  so  that  authority 
could  be  obtained  step  by  step,  but  the 
employers  themselves  had  complained  that 
this  had  proved  unworkable.  The  unions, 
other  than  the  Fe-deration  of  Eno-ine'ering- 
and  Shipbuilding'  Trades,  decided  to  con- 
tinue negotiations,  and  the  following 
terms  are  to  be  submitted  to  a  ballot  vote 
of  their  members:  "  16s.  6d.  to  be  with- 
drawn in  three  stages:  -Tulv  31,  5s.  6d.  ; 
August  28,  5s.  6d. ;  September  25,  5s.  6d." 
The  votes  are  returnable  by  July  25,  no 
recommendations  being  made  by  the  union 
officials. 


LESS  UNEMPLOYED. 


The  Secretary  to  the  Ministry  of 
Laboui'  has  made  the  following  announce- 
ments :  — 

The  number  of  persons  on  July  3 
recorded  in  the  live  registers  of  the 
Employment  Exchanges  in  Great  Britain 
as  wholly  unemployed  was  1,389,900. 
This  was  15,395  less  than  in  the  preceding 
week,  and  433,833  less  than  the  figure 
recorded  at  the  beginning  of  last  January. 

The  details  of  the  live  register,  which 
reached  its  hisrhest  point  on  June  24, 
1921,  are  as  follows 

June  24, 
1921. 
1,459,639 

81,252 
439,541 
64,223 


Men  ... 
Boys-  .. 
Women 
Girls  .. 


June  26, 
1922. 

1,173.276 
41,699 
160,985 
29,333 


Julv  3, 

1922. 
1,161,000 

41,800 
157,300 

29,800 


Total.  2,044,655  1,405,293  1,389,900 
The  number  working  short  time  and 
drawing  benefit  for  intervals  of  unemploy- 
ment was  93,400  on  Julv  3,  as  compared 
with  106.235  on  June  26  and  934,786  on 
July  1,  1921. 


TINPLATE  TRADE  UPHEAVAL. 


The  prohibition  of  employment  of  boys 
under  16  years  of  age  in  steel  and  tin- 
plate  works  is  causing  a  great  deal  of  dis- 
cussion in  South  "Wales,  and  the  question 
is  now  likely  to  be  brought  up  again  in 
Parliament. 

Formerly,  the  Welsh  tinplate  industry 
had  a  monopoly,  but  tinplate  is  now  made 
in  several  countries,  and  vSouth  Wales  is 
experiencing  keen  competition  from  the 
United  States.  The  cost  of  labour  in 
American  steel  and  tinplate  w^orks  is 
practically  the  same  as  in  this  country, 
whilst  steelworks,  generally  speaking,  are 
on  12-hour  .shifts,  and  workmen,  other 
than  tinplate  millmen,  are  not  on 
eight  hours  as  generally  as  they  are  iu 
South  Wales.  Under  the  Washington 
and  Genoa  conventions  the  Americans  are 
equally  bound  to  restrict  boy  labour  at 
night,  but  unfortunately  they  have  not 
done  so.  It  need  not  be  emphasised  that 
the  prohibition  of  bov  labour  will  increase 
the  cost  of  linplate  production  in 
Wales  to  such  an  extent  that  the 
linplate  manufactxirers  of  America  will  be 
able  to  rapture  the  Canadian  tinnlate 
trade  without  any  trouble.  Manv  fivms 
in  South  Wales  are  of  the  opinion  that 
if  the  Act  i«  enforced  it  Avill  jnean  shut- 
ting down  their  mills. 


AN  APPROVED  SOCIETY'S 
PROFITS. 

At  the  annual  meeting*  of  the  National 
Union  of  Railwaynien's  Approved  Society 
at  Unity  House,  London,  on  Tuesday,  Mr. 
J.  H.  Thomas  spoke  of  its  satisfactory 
financial  position,  which  he  declared  was 
looked  upon  in  the  trade  union  world  as  a 
monument  of  efficiency.  It  was,  he  said, 
important  to  remember  that  while  subject 
to  Government  conditions  on  the  one  hand, 
on  the  other  they  were  subject  to  commer- 
cial conditions.  During-  the  last  12  months 
large  commercial  concerns  had  suffered 
because  of  the  tremendous  slump  in 
finance,  but  there  was  not  an  item  of 
stock  held  by  their  society  which  was  not 
worth  considerably  more  than  it  was  when 
they  purchased  it.  They  had,  in  fact, 
made  a  net  gain  of  £7,000  on  capital 
appreciation,  and  the  figures  were  even 
better  in  respect  of  their  trade  union  side. 
Many  people  would  ask,  "Why  do  you 
adopt  these  commercial  methods  ?  Why 
do  you  bolster  up  a  system  even  if  it  gives 
you  profits?  "  His  answer  to  those  people 
was  this  :  They  paid  their  money  into  this 
society,  and  no  matter  what  their  political 
convictions  or  economic  theories  were  they 
expected  to  take  the  maximum  advantage 
of  all  conditions  in  seeing  that  the  money 
which  was  handed  over  to  them  was  spent 
to  the  maximum  advantage.  Discussing 
the  Government  attiture  towards  surplus 
funds,  'Mr.  Thomas  claimed  that  such 
funds  were  the  property  of  the  members 
and  they  should  not  be  filched  from  them 
under  the  guise  of  economy. 


NEW  FACTORIES  AND 
PROCESSES. 

The  Chief  Inspector  of  Factories  and 
Workshops,  in  his  rejjort  for  1921,  now 
issued,  .states  that  while,  generally  speak- 
ing the  circum:  taiices  throughout  the  year 
were  .such  as  to  disicourage  the  outlay  of 
money  in  trade  develojiments  or  the 
erection  of  new  woi'ks,  a  number  of 
developments  of  .some  importance  must  be 
noted.  Among  these  were  the  introduc- 
tion of  a  new  tyj^e  of  gas-producing'  plant 
in  a 'Steel  works  in  Swansea,  the  output  of 
which  is  said  to  equal  four  ordinary  gas 
produ'cers,  while  at  the  .same  time  effecting 
considerable  reduction  in  coal  and  labour 
costs,  and,  in  addition,  involving-  far  less 
hot  and  arduous  conditions  for  the 
workers ;  developments  in  rolling-mill 
plant  in  Sheffield  for  the  production  of 
tram  rails,  bars,  sections,  and  strips,  one 
firm  there  having  eompleted  the  erection 
of  mills  of  the  Moa-gan  type  capable  of 
turning  out  19,000  tons  of  finished  steel 
bars  and  sections  per  month  ;  while  another, 
eng-aged  in  the  mass  production  of  tools 
and  cutlery,  are  erecting  their  own 
Sieijnens  .stsel  plant  and  arc  installing 
electric  furnaces. 

There  have  been  inqiiirtanl  developments 
in  the  cutlery  trade  in  Shi'lbchl,  where  the 
closure  of  several  old  tenement  factories 
has  led  to  the  manufacturers  making  pro- 
x'ision  for  gi  inding  in  their  own  factoi  ies. 
The  introduftion  of  grinding  by  machine 
metliods  is  on  the  increa.se,  and  one  inven- 
tion is  mentioned  by  means  of  which  112 
table-blade  blanks  can  be  ground  at  the 
same  time  on  a  cylindiical  olectro- 
iiiagnetic  device.      Suih  tndhdds  greatly 


reduce  the  health  risk,  since  virtually  n. 
dust  is  given  off,  owing  to  the  use  of  wheel 
composed  of  artificial  abra.sdve  materia 
lun  in  water,  in  place  of  the  ordinal  ■ 
g"rindstone. 

New  works  mentioned  are  electrira' 
generating  stations  at  Runcorn  am 
Nottingham;  a  factory  for  refining  edilil 
oils  in  the  agricultural  district  of  the  I-l 
of  Axholme;  vi]d  a  new  cement  factfii', 
at  Hull.  It  is  isaid  that  there  is  mucj 
leeway  still  to  be  made  up  in  the  honi 
factories  in  replacing  and  repairing  plair 
which  was  run  almost  to  destructini 
during  the  war,  when  there  was  no  oppm 
tunity  for  repairs  or  renewals.  One  finil 
in  Burnley  has  extended  its  wcrks,  am 
ha,-^  recently  completed  what  will  be  on 
of  the  largest  foundries  in  Lancashire. 


SETTLEMENT  CLASSES  FOR 
EMPLOYERS. 

Delegates  of  many  nationalities  atteud^^i 
the  first  International  Conference  o 
Settlements  which  was  opened  during  tli 
past  week  by  Viscount  ]\Iilner.  Infornja 
tion  on  the  growth  of  the  movement  ii 
foreign  countries  was  given  by  Frenclii 
Dutch,  German,  Austrian,  and  otlipj 
delegates.  ! 

Mr.  B.  A.  Yeaxlee,  of  the  Educationa 
Settlements  Association,  said  that  th 
nucleus  of  most  of  the  educational  clas.'-e 
came  from  the  ranks  of  trade  unionists. 

A  discussion  was  opened  by  Mr.  See 
bohm  Rowntree,  of  York,  who  appealed  t 
the  movement  to  form  settlement  classe 
for  employers.  Strikes  and  lock-outs,  h 
said,  demonstrated  measurable  incom])e 
fence  on  the  part  of  the  employers. 


MEMBERSHIP  OF  THE  A.E.U 

The  recent  lock-out  had  a  disastrou 
effect  on  the  membership  of  the  Amal 
gamated  Engineering  Union.  Detail 
have  not  been  reported  officially  to  th 
branches.  The  lock-out  lasted  13  week^ 
and  exhausted  the  general  fund  of  1h 
union,  but  throughout  the  lock-out  onl, 
90,000  members  of  the  union  were  iiu 
mediately  affected.  Upwards  of  100,00' 
members  of  the  kindred  trades  were  alsi 
affected  at  different  periods,  and  man; 
branches  report  more  than  half  thei 
skilled  members  unemployed. 

The  member.ship  of  the  Amalgamatei 
Engineering  Union  has  dropped  fror 
440,000  to  394,000  during  the_  past  1 
months,  and  there  has  been  a  shrinkage  o 
between  7,000  and  8,000  members  alcii 
during  the  last  month. 


QUERIES  AND  REPLIES. 

We  invite  our  readers  to  submit  practleil  probINn 
for  solution  by  our  staff,  or  by  other  readtn 
Replies  will  be  paid  for. 

QUERY. 

Loose  Pulley  Troubles. — Having  e.xperieiuo 
considerable  trouble  witli  a  loose  pulley  seizin"  :ui 
wearing,  I  have  been  advised  to  replace  the  pullo 
with  a  pulley  i  in.  to  1  in.  less  in  diameter  tlia 
the  existing  one.  Will  some  reader  please  ^ay  'io\ 
tlii.<  will  affect  the  matter  and  what  method  shciil; 
be  adopted  for  raising  the  belt  from  the  smallei  t 
the  larger  pulley,  or  from  the  loose  pulley  to  ilij 
fast  pulley. — (Perplexed.) 
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I  '  •  — 

"  ABSTRACTS 
\  STANDARD  COSTING  SYSTEM. 

When  a  co.stiug  system  has  been 
|)plied  to  a  particular  factory  the 
|anagement  is  inclined  to  think  the  last 
rord  has  been  said.  This  attitude  is 
jrong,  because  it  is  impossible  to  foresee 
|l  the  difficulties  that  will  arise  in  actual 
orking-.  Layout,  the  position  of  various 
lachines,  method  of  estimating*  on  cost; 
-il  these  are  factors  which,  among  others, 
.elp  to  make  cost-recording  simple  or 
ifficult. 

I  There  are  two  things  which  may  be 
;  illed  the  first  essentials  of  costing;  a 
„ood  stores  system  and  a  reliable  time 
j  icorder.    The  first  needs  no  explanation  ; 

the  second  it  may  !be  said  that  time 
[Reorders  are  many  and  various,  and 
■lould  only  be  boaight  after  the 
l  iferent  types  have  been  fully  considered. 

et  the  ibest  time  recorder  cannot  be  ex- 
pected to  take  in  the  slack  of  a  loosely 
i  instructed  routine. 

Now,  what  of  the  system  which  is  to  be 
ounded  on  these  two  "first  essentials?" 
Lt  is  here  that  divisions  of  opinion  occur. 
i,hould  overhead  charges  be  allocated  by 
I  percentage  on  direct  labour  or  l^y 
:  lachine-hour  rates?  Should  the  cost  re- 
cords he  interlocked  with  the  financial 
jocks?  The  problem  is  to  find  the  "erne 
,  est  way,"  and  it  is  a  pioblem  which  will, 
•)oner  or  later,  have  to  be  taken  up  by 
he  Engineering  Employers'  Federation. 
-Manchester  Guardian  Covimrrcial, 
line  29,  1922. 


OF  IMPORTANT  AND  INTERESTING  ARTICLES. 


THE  STABILITY  OF  SHIPS. 

We  must  urge  the  importance  of 
^cumulating  and  recording  exnerience  as 
fi  the  actual  stability  of  ships  under 
liferent  conditions  and  the  mqiortant  part 
hin-officers  must  take  in  this.  The 
uthorities  have  fought  shy  of  formulating 
efinite  regulations  for  stability,  and  any 
eferences  they  make  to  the  question  are 
n  verv  general  terms.  In  view  of  the 
itSculty  there  would  be  in  verifying  and 
11  forcing  such  regulations,  this  is  uro- 
lably  the  best  course  to  follow,  provided 
hipowners  realise  their  responsibility  and 
ake  action  to  ensure  the  reqiiisite  degree 
if  safety.  There  is  no  reason  why  ship 
antains  and  officers  should  not  acquire 
ufiicient  knowledge  of  the  subject  to 
nake  the  calculations  entailed,  and  accu- 
iiulate  data  about  their  ships,  if  they  are 
implied  with  the  necessarv  technical 
nformation  about  the  ship's  form  and 
weights.  The  officers  have  first-hand 
cnowledge  of  the  stowage  of  cargo  and 
lisposition  of  water  ballast,  fuel,  etc.,  and 
ire  in  a  much  better  position  to  make  cal- 
iilations  when  required  than  are  the  staff 
n  an  owner's  office,  perhaps  several 
housand  miles  away.  The  proner  person 
0  make  responsible  for  the  stability  of  a 
hin  is  the  master,  who  should  be  furin'shed 
v'ith  the  essential  technical  data  to  make 
alculations  for  particular  circumstances 
s  thev  arise.  The  aim  of  any  re.""ulations 
hould  be  confined  to  ensuring  that  only 


men  with  the  requisite  knowledge  are 
appointed  ship-masters.  It  is  only  by 
such  a  policy  that  the  highest  degree  of 
snfety  can  be  achieved. - — 7  he  Shipbuilder, 
July,'  1922. 


ARE 


WHY  SUPERHEATERS 

NECESSARY. 

It  is  in  the  interests  of  owners  of  either 
one  tractor  or  wagon,  or  a  fleet,  to  run 
the  vehicle  or  vehicles  as  economically 
as  po.ssible,  and  tractors  or  wagons  with 
superheaters  will  give  as  much  as  20  per 
cent  saving  on  fuel,  and  25  per  cent  saving 
on  water. 

Moreover,  there  will  be  an  increased 
radius  of  action,  which  is  appreciable  in 
long-distance  journeys.  Cheaper  running 
for  more  mileage  should  be  the  owner's 
maxim. 

Superheaters,  as  fitted  to  present-day 
type  road  vehicles,  are  disposed  in  the 
smoke-box,  and  sufficient  heating  surface 
can  be  obtained  without  any  increase  of 
length  of  a,  tractor  or  wagon  not  fitted 
with  one.  It  is  also  possible  to  provide  a 
superheater  which  will  still  keep  a  clear 
way  to  clean  the  boiler  tubes.  In  well- 
designed  superheaters,  provision  is  made 
whereby  the  tubes  can  be  cleaned  with 
the  ordinary  steam  boiler  cleaning 
apparatus. 

With  the  use  of  such  a  fitting,  sjiecial 
attention  must  be  paid  to  lubrication,  but 
good  lubricants  for  high  temperature 
steam  are  on  the  m.arkct,  and  with  forced 
lubrication  there  is  not  much  fear  that  the 
stuffing  boxes  and  pistons  will  become 
scored. 

Theoretically,  there  should  be  a  head 
of  temperature,  between  the  smoke-box 
gases  and  the  steam  of  approximately  370 
deg.  Fah.,  in  order  that  the  superheater 
heating  surface  may  be  efficient.  Under 
ordinary  conditions,  a  heat  transmission 
of  about  5  B.Th.U.  per  square  foot  of 
heating  surface  per  hour  per  degree  differ- 
ence of  temperature  is  obtained,  the  latter 
being  taken  as  the  difference  between  the 
mean  temperature  of  the  smoke-box  gases 
and  of  the  steam  respectively  before  enter- 
ing and  after  leaving  the  superheater. 

For  example,  assume  the  temperature 
of  the  smoke-box  gases  to  be  800  deg. 
Fah.,  and  the  superheated  steam  532  deg. 
Fah. ;  that  is,  raising  the  steam  to  a 
tcmjiciature  of  150  deg.  Fah.  higher  than 
the  saturation  temperature  with  a  working 
pressure  of  200  lb.  per  square  inch.  There- 
fore, each  square  foot  of  heating  surface 
in  the  simcilienter  will  transmit  5  x  (800- 
532)  =  1,340  B.Th.U.  per  hour.  x\ssuming 
a  20  b.h.p.  tractor  and  a  steam  consump- 
tion of  20  lb.  per  brake  horse  power  hour, 
the  steam  generated  would  equal  400  lb. 
The  heat  required  will  be,  taking  the 
specific  heat  of  superheater  steam  as  0"475, 
400  X  150  X  0-475  =  28,500  B.Th.U.  per 
hour. 

As  each  square  fQot  of  heating  surface 


w  ith  this  difference  of  temperature  trans- 
mits 1,340  B.Th.U.  per  hour,  the  total 
heating  surface  required  to  superheat  to 
150  deg.  Fah.  will  be  28,500^1,340,  or 
approximately  21  square  feet. 

The  following  figures  give  a  fair  idea 
of  the  gain  by  superheating :  — 

Superheating  to 
deg.  Fah. 


100 
150 
200 
250 


Reduction  in 
fuel  bill. 

14  per  cent. 
21  „ 
26 
30 


—The  Commercial  Motor,  July  4,  1922. 

HOW  FOUNDRY  VENTILATION  WAS 
IMPROVED. 

A  novel  method  of  increasing  the  ven- 
tilating equipment  was  seen  recently  in 
a  large  foundry.  While  a  num'ber  of 
ventilators  were  installed  and  louvres  had 
been  provided  it  was  still  found  that  the 
building  was  too  hot  to  Ibe  comfortable. 
Finally,  the  buyer,  who  had  purchased 
a  number  of  unused  aeroplane  propellers 
for  conversion  into  various  useful  articles, 
conceived  the  idea  of  utilising  one  for  the 
better  ventilation  of  the  foundiy  build- 
ing. Accordingly,  a  circular  hole  was  cut 
over  the  main  door  and  the  propeller 
erected,  coupled  to  a  motor.  The  blades 
were  shortened  a  bit  and  trimmed  accord- 
ingly. The  effect  was  excellent,  the  hot 
air  and  fumes  which  normally  collefted 
under  the  ceiling  were  removed  and  the 
temperature  of  the  whole  building  was 
substantially  reduced. — The  Organiser, 
June,  1922." 

TESTING  ALCOHOL-BENZOLE 
FUEL. 

Tlie  biggest  practical  experiment  in  the 
use  of  alcohol  for  internal-combustion 
engines  is  that  now  being  carried  out  on 
the  Paris  omnibuses.  Since  August  1  of 
last  year  the  thousand  odd  omnibuses  in 
service  in  the  French  capital  have  been 
run  exclusively  on  a  50  per  cent  mixture 
of  alcohol  and  benzole,  and  the  total 
amount  of  this  fuel  consumed  by  the  Paris 
Omnibus  Co.  since  the  experiment  started 
is  practically  5,000,000  gallons. 

It  was  ascertained  that  the  increase  in 
consumption  was  30  per  cent  in  bulk.  This 
is  rather  more  than  careful  experiments 
have  led  one  to  expect,  but  an  examina- 
tion of  the  records  show  daily  fluctuations 
which  can  only  be  explained  by 
inexperience  in  the  use  of  the  new 
fuel.  The  omnibuses  average  just  a 
shade  under  9  miles  to  the  gallon  on  the 
alcohol  mixture.  In  order  to  understand 
this  figure  it  should  be  explained  that  the 
Paris  omnibus  is  a  single-decker,  carrying 
38  passengers,  weighing  empty  5  tons, 
and  averaging  8  tons  with  full  load. 
Two  types  of  engines  are  in  use,  the  more 
modem  being  what  is  known  as  the  H 
eng-ine  with  four  cylinders  of  105  mm.  by 
150  mm.  bore  and  stroke,  i-unning  at  1,000 
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levolutious,  and  the  older  type  being  the 
VW2  Avith  four  cylinders  of  125  mm.  by 
140' mm.  running  at  900  revolutions.  The 
compression  of  the  newer  engine  is  4'55 
kilogs.,  and  of  the  older  model  4  0  kilogs. 
Two  makes  of  carburetter  are  used,  the 
"  Solex  "  and  the  "  Zenith." 

These  engines  were  not  specially  de- 
sig-ned  for  alcohol,  but  were  originally 
intended  for  running  on  petrol  or  benzole 
or  combinations  of  these  two.  From  l')()7 
to  1914  benzole  was  the  fuel  generally 
employed ;  during-  the  war  the  restricted 
omnibus  sei'vice  was  assured  on  petrol ; 
during  a.  part  of  1912  and  1913  expeii- 
nunits  were  carried  out  with  alcohol  on  a 
lather  limited  scale. — Motor  7' la nxpm  t , 
July  3,  1922. 


ELECTRICITY  SUPPLY  AT 

HANKOW. 

Hankow,  or  "  the  Mouth  of  the  Han," 
is  the  commercial  centre  of  middle  China. 
Since  1858  it  has  been  one  of  the  chief 
gateways  of  foreign  trade.  It  is  TOO  miles 
up  the  Yang-tse-Kiang,  and  lies  on  the 
northern  bank  wheie  the  llivei  Han  joins 
it,  being  about  450  miles  west  of 
Shanghai.  In  18G1  the  port  was 
declared  open,  and  a.  site  for  a  British 
settlement  was  chosen  in  the  eastern  part 
of  the  town.  This  strip  of  land  had  a 
river  frontage  of  2,400 ft.  and  depth  of 
about  half  ibis  figure,  and  similar  con- 
cessions were  sulisecjueutly  granted  to 
other  Powers.  A  municipal  council  was 
formed  in  1863,  and  a,  roadway  and 
(>mbankment  along  the  river  wa«  coni- 
pdeted. 

It  is  a  far  cry  to  the  city  of  Hankow — 
TOO  miles  up  the  Yang-tse  river — but  the 
company  finds  it  best  to  use  Japanese  coal 
for  the  most  part,  this  being  more  suitable 
and  costing  no  more  than  the  local  rail- 
borne  variety.  Which  reminds  us  that 
one  of  the  steel  chimneys,  each  5  ft.  in 
diameter  by  100  ft.  high,  was  blown  away 
bodily  by  a  typhoon  not  long  ago.  It  is 
thought  that  the  chimney  was  struck  by 
liglitning  and  the  guy  ropes  fused.  The 
sujjply  of  electricity  suffered  a  brief  inter- 
luplion,  but  not  for  long,  and  the 
chimney  was  recovered  and  working  again 
in  the  course  of  a  couple  of  days  or  so. 

To  some  of  us  that  seems  fairly  speedy 
work,  but  it  is  nothing  to  those  on  the 
sjiot,  for  these  same  people  erected  a 
1,000-kw.  Belliss-Cnnnpton  set,  with  con- 
denser, and  set  it  to  work  in  the  short 
space  of  five  weeks. 

Although  the  sphere  of  operations  is 
limited  to  three  of  the  Europeaii  Conces- 
sions, a  huge  number  of  Chinese  are 
holders  of  shares,  and  this  at  one  time 
gave  rise  to  serious  difficulties  in  f»ffecting 
a  transfer  of  registered  shares  in  the  com- 
pany's books  in  Tiondon.  Thus,  when  a 
Cliinanian  executes  a  transfer,  there  is  a 
ditficuliy  in  verifying  the  signature,  which 
is  apt  to  cause  trouble  and  delay.  The 
company  therefore  hit  upon,  ihe  simple 
device  of  exchanging  the  registered 
Chinese  shai'es  for  bear(>r  share  warrants. 
A  hini  loi-  others  in  a  similar  predica- 
ment. 

From  the  financial  point  of  view,  me 
concern  has  been  veiy  successful,  and 
some  i)art  of  that  suvcess  is  due  to  ihe 
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extraordinary  load  factor.  It  would  seem 
to  be  the  custom  for  many  of  the  residents 
regularly  to  sit  up  until  the  early  hours  of 
the  morning,  for  though  the  lighting  peak 
eases  oft  at  ten  o'clock  thei'e  is  still 
approximately  half  the  load  left  at  mid- 
nig*ht  and  some  till  a  much  later  hour. 

Such  an  undertaking  naturally  has  its 
own  wiring  department,  and  finds  the 
Henley  wiring  system  very  suitable  for 
the  local  conditions. — 77;  r  Electrical 
Tnnrs,  July  (i,  1922. 


INDIAN  MINERALS. 

The  iron  and  steel  industry  of  India  is 
in  its  infancy.  In  view  of  the  develop- 
ments that  are  taking  place,  and  from  a 
knowledge  of  the  vast  de])osits  of  high- 
grade  hematite  in  the  belt  of  country  from 
Mayurbhanj  State  westward  to  the  States 
of  Keonjhii  and  Bonai  and  the  Kolhan  sub- 
division of  Singhbhum,  this  industry  must 
eventually  become  of  very  great  imi)ort- 
ance  to  India.  Although  much  has  been 
written,  of  the  Bihar  and  Orissa  iron/  ores, 
it  is,  perhaps,  not  fully  realised  how 
immense  are  the  quantities  of  available 
high-grade  ore.  Both  the  quality  and 
quantity  of  hematite  in  this  part  of  India 
are  calculated  to  exceed  the  great  Ameri- 
can deposits  of  the  Lake  Superior  region 
in  Minnesota,  Wisconsin  and  Michigan. 

Although  there  are,  at  present,  only  two 
large  ironworks  which  are  producing  iron 
and  steel  in  India,  a  third  is  rapidly  being 
erected  and  others  are  projected. 

When  these  several  companies  are  in 
working  order  they  would  have  a  total 
estimated  output  of  1,500,000  tons  of  pig 
iron  and  1,000,000  tons  of  steel  annually. 
Production  on  such  a.  scale  will  result, 
obviously,  in  the  erection  of  mills  for  the 
out-turn  of  finished  iron  and  steel 
materials,  such  as  sheets,  plates,  bars, 
joists,  etc. 

Manganese. — India  has  peculiar  advan- 
tages for  the  production  of  finished  iron 
and  steel  on  an  immense  scale.  For  years 
she  has  been  one  of  the  largest  exporters 
of  manganese  ore  to  Europe.  This  ore 
has  sometimes  been  sold  for  prices  which, 
although  more  than  double  the  value  of 
the  material  in  India,  have  barely  paid 
expenses  owing  to  the  heavy  transport 
charges. 

Tungsten. — In  addition  to  manganese  ore 
large  quantities  of  w'olfram  or  tungsten 
ore  have  for  the  past  10  years  been  shipped 
to  Europe  and  other  countries  from 
Burma..  Like  manganese  ore,  the 
demand  foi  this  raw  material,  wolfram, 
has  depended  on  the  requirements  of 
makers  of  sjjecial  steels.  The  recent  dis- 
location of  the  iron  and  steel  industry  in 
the  United  Kingdom,  which  resulted  from 
the  coal  strike,  is  clearly  reflected  in  the 
exports  of  wolfram  from  Burma.  A  heavy 
slump  has  occurred,  and  though  j)ros}iects 
are  now-  improving  every  day  there  is  still 
cause  for  grcai  anxiety.  A  steelwoiks 
for  the  production  of  high-speed  tool  steel 
alloys  in  India  would  have  very  great 
advantages,  but  the  establishment  of  such 
a  com])any  is  a  matter  of  ihe  future.  At 
present  ])roducers  of  wolfram  are  burdened 
with  stocks  for  which  there  is  no  demand 
iit  reasoiKible  prices. — The  Times  of 
India,  June  1922. 


JULY  15,  192J1 


REVIEWS. 


y 

Tnr;  "I^'sx.\N■|'f'.K"  Ixteuksx  and  Disc'ox[p 
Tables.     London  :  Bowman  &  M 
dock,  99,  Shoe  Lane,  London,  E.C.4.^, 
A  series  of  tables  very  well  arrang 
With  their  assistance  it  is  possible  to  j 
the  interest  or  discount  on  any  sum 
any  period  within  a  minute  or  so.  Ef 
page  is  divided  longitudinally  into  th 
parts,   for  pounds,    shillings   and  pei|e 
respectively.     If  it  is  desired  to  find 
interest  on  £109  3s.  lOd.  for  six  moni|s 
at  If  per  cent,  we  find  in  one  line 
interest  on  -t'lOO  jjer  annum,  in  anotllr 
line  the  interest  on  £'9,  in  another  line  ie 
interest  on  3s.,  and  in  another  line  l|, 
interest  on  lOd.    The  sum  of  these  varic 
amounts  is  f  1  18s.  2|d.,  and,  dividing- 
two,  we  get  19s.  l|d. — interest  for 
months. 
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Capstan  and  Automatic  Lathes. 

Philip  (jates.    London:   Sir  I. 

man  &.  Sons  Ltd.    2s.  6d.  net. 
This  is  another  of  those  excellent  prinrs 
which  are  becoming  popular  as  text  bo<s 
in  technical  schools  and  elsewhere, 
learn  that  some  of  these  primers  have  bl 
a  very  considerable  sale,  such  as  the 3 
on  "  Foundn  work,"  "  Patternmakino 
"  Tool    and    Machine    Setting,"  et 
among  apprentices  and  students, 
illustrations  in  the  book  before  us  are  i|t 
very    satisfactory.      In    an  element; 
instruction  book  such  as  this  line  drawiuj 
are  superior  to  photographs.    It  is  v(p 
difficult,  even  for  one  with  considera 
knowledge  of  the  subject,  to  follow  ope 
tic)ns  illustrated  by  a  complicated  pho 
graph.      The  descriptions  are,  howev 
very  lucid.    The  work  is  divided  into 
chapters,  the  first  dealing  with  capst|i 
work,  the  second  and  third  with  sing 
spindle  automatic  lathes,  the  fourth  w 
multi-spindle  automatic  lathes,  the  fi: 
with  automatic  chucking  machines,  wh 
the  last  chapter  discusses  the  lubricati^ 
of  cuttin"'  tools. 


Petrol  Cars  and  Lorr.ies.      By  Fra 
Heap.      London :    Sir  I.  Pitman 
Sons  Ltd.    2s.  Gd.  net. 
This  book  reminds  us  of  the  well-knoM 
book   on    "  Steam   Road  Vehicles," 
Meyrick  Jones.    It  is  practical  and  it 
easily  understood.    There  have  been  ma 
books   published   on   the  petrol  engii 
some  of  them  very  excellent  but  advance 
and  there  is  the  other  class,  which  appe 
chiefly  to  the  amateur,  the  driver-owr 
that  is,  who  wants  to  get  a  slight  kno 
ledge  of  the  various  components  in  ord' 
that  he  ma,y  ])e  able  to  effect  necessa 
slight  repairs.       Mr.  Heap's  book  in 
interest  many  amateurs,  but  we  sug; 
that  it  should  be  of  considerable  usi 
those  who  are  more  than  amateurs,  th 
is,  to  the  apprentice  or  young  engine 
just    turning    his    attention    to  mot 
engineering.    It  is  really  a  simjjle  suiv 
of  ])etrol-car  machinery,   and  inovidc-^! 
useful  stepping  stone  to  more  advanc 
works. 


Ti'.i  i:iMiONK     Tl!OUni.Es.        Lcndnn  : 
Rent.'ll      Co.  Ltd. 
The   ]irice    of   this   book,    which  w,' 
r(>vi(<we(l  in  this  column  last  week,  is  9c| 
not  9s..  as  statcil. 
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Commercial  Notes  and  News, 


COMPANY  NOTES. 


GENERAL  Electric  Company. — This  firm  have 
I  -ided  to  reduce  the  dividend  from  10  per  cent  to 
i  )er  cent  for  tlie  past  vear.  This  is  a  result  of  the 
:  1  in  profits  from  £79(5,149  to  £566,582.  The 
^  lount  to  be  carried  forward  is  reduced  from 
!" 48,094  to  £217,024,  which  sum  is  also  subject  to 
to  years'  ta.xation. 


RoYCE  Ltd. — This  electrical  and  mechanical  engi- 
i  sring  firm,  of  Trafford  Park,  Manchester,  report 
•loss  of  £4,241  on  tlie  past  year's  working,  after 
I' owing  for  all  trade  expenses,  depreciation,  income 
k,  etc.    The  credit  balance  brought  in  was  £9,242, 
'd  after  deducting  the  loss  there  will  be  a  balance 
£5,001.    The  preference  dividend  to  March  31 
I'lt  absorbs  £1,468,  and  it  is  proposed  to  pay  a. 
; /idend  at  5  per  cent,  less  ta.\,  on  the  ordinary 
ires,  and  carry  forward  £996.    For  each  of  the 
evious  six  years  ordinary  shareholders  received  a 
ailar  rate  of  distribution,  but  free  of  tax. 


iVewcastle  Failuhe. — A  meeting  of  the  creditors 
p  Messrs.  S.  Gillitt  &  Co.  Ltd.,  electrical  engineers, 
J  33,  Groat  Market,  Newcastle,  was  held  during 
I'}  past  week,  when  the  Deputy  Official  Receiver 
!  nounced  that  the  statement  of  affairs  had  not 
^'t  been  lodged.  The  unsecured  liabilities  were 
j^imated  at  about  £4,000,  and  there  were  no  assets. 
[\  June  24,  1913,  the  company  was  incorporated 
acquire  the  busine.ss  promoted  by  Mr.  Septimus 
,  Uitt.  Apparently  there  had  been  a  loss  during 
j  3st  of  the  years  that  the  company  had  been  in 
[iistence.  Failure  was  attributed  to  bad  trade,  bad 
!  bts  and  depreciation  in  the  value  of  stock.  It 
'  ts  unanimously  agreed  by  the  creditors  that  the 
Scial  Receiver  should  act  as  liquidator. 

I'iSm  W.  G.  Abmstronc;,  Whitwobth  &  Co. — In  a 
I 'cular  to  the  shareholders,  the  directors  of  Sir 
"'.  G.  Armstrong,  Whitworth  &  Co.  Ltd.,  New- 
'  stle-on-1'yne,  state   that  a  settlement   has  been 
f*rived  at  with  the  Inland  Revenue  as  to  the  allow- 
'  ce  for  depreciation   and   obsolescence   of  plant. 
;,;hough  final  figures  had  not  been  agreed.  Con- 
,  lerable  progress  has  been  made  towards  a  final 
reement  of  figures,  but  both  in  this  and  in  the 
ttlement  of  questions  arising  in  connection  with 
cess  profits  duty,  there  are  many  complications 
liVolving  much  investigation.    The  directors  think 
'  desirable   that   the   next   balance-sheet  should 
'ibody  the  settlement  of  these  questions,  and  they 
ve  therefore    decided    to    postpone  the  annual 
seting  and  the  issue  of  their  report  and  balance- 
1  eet  for  1921  until  later  in  the  year.      Due  notice 
I,  .11  be  given  as  soon  as  the  date  can  be  fixed. 


Poderosa  Mining  Co.. — This  company,  which 
/ns  a  copper  mining  property  in  Chile,  reports  n 
|is  on  the  past  12  months'  operations  as  a  result 

the  low  price  obtainable  for  copper.  From  the 
ile  of  ore,  and  transfer  fees,  the  net  receipts  were 

!0,120,  a  decrease  of  £92,183,  compared  with  the 
i  evious  year.    After  adding  the  sum  of  £6,901, 

ising  from  appreciation  of  investments,  tliere  is 

total  amount  of  £27,021  to  be  credited  to  revenue 
'count.  After  providing  for  mining,  management 
'  d    general    expenses    in    Chile,    London  office 

penses  and  income  tax,  amounting  altogether  to 
,!6,284,  there  is  a  debit  balance  of  £9,203,  which 

increased  to  £33,220  bv  the  addition  of  £3,573  for 
'  preciation   and  £20,384   for  mine  development. 

le  credit  balance  of  £15,427  brought  in,  however, 

duces  it  to  £17,793.    A  scheme  of  reorganisation 

is  already  been  approved  by  the  shareholders,  and 
le  directors  propose  that  in  connection  with  that 

heme  the  capital  of  the  company  shall  be  increased 
.om  £200,000  to  £400,000.      The  company  paid 

vidends  of  50  per  cent  for  1916  and  02^  per  cent 

r  1917,  free  of  tax.  There  wa,s  then  no  distribu- 
\on  until  in  respect  of  1920  a  dividend  of  12^  per 
I  :nt  was  paid,  less  tax. 


I  Gt.  W.  Thornton  &  Co.  Ltd. — A  company  has 
I  ien  formed  under  this  title  to  acquire  the  whole 
,    the  assets  of  a  firm,  trading  under  tlie  same 
j  ime  in  Salford,  as  dealers  in  machinery,  metals 
id  mill  furnishings.    They  will  have  branches  in 
exico,  Shanhai  and  Latvia,  and  agencies  in  many 
mntries.      It  will  be  remembered  tiiat  G.  W. 
hornton  &  Co.  suffered  serious  losses  in  1920  and 


1921  owing  to  the  slump  in  trade  and  the 
unparalleled  fall  in  the  value  of  foreign  exchanges, 
and  meetings  of  creditors  were  called  in  April  and 
October,  1921.  when  the  firm  were  requested  to 
carry  on  the  concerns  under  the  supervision  of  a 
ciiniMiittee  of  creditors.  Owing  to  the  continuance 
of  the  slump  both  the  committee  and  the  firm  con- 
sidered that  the  best  interests  of  the  creditors  would 
be  served  if  a  company  was  formed  for  the  purpo.se 
already  stated.  The  capital  is  £150,000,  divided 
into  .50,000  7  per  cent  cumulative  participating 
preference  shares  of  £1  each,  and  100,000  ordinary 
shares  of  £1  each.  The  whole  of  the  ordinary  share 
capital  will  be  issued  to  the  creditors  pro  rata  to 
their  several  claims  in  satisfaction  thereof,  and  on 
the  subscription  of  the  £50,000  now  offered  for 
public  subscription  at  par  the  company  will  have 
available  for  the  continuance  of  the  business  the 
£50,000  received  for  the  shares  and  assets  taken 
over  of  the  value  of  £100,000,  making  in  the  aggre- 
gate a  capital  of  £150,000,  iintraninielled  by  liabili- 
ties, except  current  trade  liabilities.  Tlie  firm  has  a 
claim  a.pproxiniating  £100,000  against  tlie  Russian 
Government,  but  in  arriving  at  the  purchase  price 
of  £100,000"  for  the  net  assets  of  the  firm  no  value 
is  attached  to  that  claim.  The  list  of  subscriptions 
will  close  on  or  before  July  17. 


NEW  COMPANffiS. 


Charles  J.  Fox  Ltd. — Pi'ivate  company.  Regis- 
tered May  29.  Capital  £10,000  in  £1  shares.  To 
adiijit  an  agreement  with  C.  J.  Fox,  and  to  carry 
on  llu)  business  foriiifily  carried  on  by  the  s<ud 
vendor  at  Maryland  I'nint,  Stratford,  E.,  and  that 
of  iron,  steel,  metal  and  hardware  merchants, 
shippers,  importers,  exporters,  stockers  or  manu- 
facturers of  iron,  steel  and  non-ferrous  products  of 
all  kinds,  waste  products  and  raw  materials,  finished 
and  semi-finished  material  and  articles,  coal,  coke 
and  foundry  requisites,  dismantlei-s  and  engineers, 
etc.  The  subscribers  are  to  appoint  the  first 
directors.  Secretary  :  R.  Stanmore.  Registered 
office  :  2,  Maryland  Point,  Stratford,  E.15. 

Lees  Engineering  Co.  (Halifax)  Ltd. — Private 
company.  Registered  May  20.  Capital  £1,000  in 
£1  shares.  To  carry  on  tlie  business  of  engineers, 
machine  and  engineering  tool  makers,  founders, 
etc.  The  first  directors  are  :  Mrs.  E.  A.  Lees  and 
E.  Ogden.  Secretary  :  E.  Ogden.  Registered 
office  :  Allerton  Works,  Allerton  Place,  Halifax. 

Moorshead  Glass  Machine  Co.  Ltd. — Private  com- 
pany. Registered  May  30.  Capital  £15,000  in  £1 
shares.  To  acquire  certa.in  patents  relating  to  the 
Moorshead  glass  machines  and  a  revolving  furnace, 
and  to  adopt  an  agreement  witli  T.  C.  Moorshead. 
The  first  directors  are  :  Sir  Ernest  F.  Oldliam, 
G.  G.  P.  Blackmail  and  T.  C.  Moorshead.  Regis- 
tered office  :  40-43,  Norfolk  Street,  Strand,  W.C. 

Lewis  Ordnance  Manufacturing  Co.  Ltd. — Private 
company.  Registered  May  29.  Capital  £4,000  in 
£1  shares.  To  carry  on  the  business  of  manufac- 
turers of  and  dealers  in  motor  vehicles  and  motors 
of  all  kinds,  aircraft,  metal  stampers,  forgers,  tool- 
makers,  etc.  The  first  directors  are  not  named. 
Solicitor  :  H.  L.  Wilson,  8,  Derby  Lane,  Coventry. 

J.  J.  Hardy  &  Sons  Ltd. — Private  company. 
Registered  June  15.  Capital  £10,000  in  £1  shares. 
To  take  over  the  business  of  brassfounders  and 
finishers,  steam  gauge  manufacturers  and  engineers 
carried  on  by  W.  H.  Hardy  and  Minnie  Stein  at 
Hartlepool,  as  '"  J.  J.  Hardy  &  Sons."  Directors: 
R.  N.  AUenby  and  H.  B.  Olsen.  Registered  office  : 
1,  Clifton  Street,  Hartlepool. 

SoOth-Eastern  and  Chatham  Construction  and 
Power  Co.  Ltd.— Registered  May  29.  Capital 
£10,000  in  £10  shares.  To  adopt  an  agreement  with 
the  South-Eastern  Railway  Co.,  the  London, 
Chatham  and  Dover  Railway  Co.,  and  the  South- 
Eastern  &  Chatham  Railway  Companies'  Managing 
Committee,  and  to  carry  on  the  business  of 
engineers,  general  contractors,  contractors  for  the 
electi'iification  of  railways,  tramways  or  similar 
Works,  constructors  of  generating  a.nd  transforming 
stations,  suppliers  of  electricity  or  otlier  energy, 
etc.  Minimum  cash  subscription  :  Seven  shares. 
The  first  directors  are  :  H.  C.  Orme  Bonsor. 
J.P.,    Brigadier-General    Hon.    Everard  Baring. 


Vi.scount  Chilston,  Rt.  Hon.  Sir  William  Hart 
Dyke,  Bt.,  P.O.,  D.L.,  Charles  Siieatli,  J.P., 
Sir  Alfred  Waldroii  Smithers,  Kt.,  J.P.,  M.P.,  P. 
Ciosland  Tempest,  C.B.E.,  ]\I.In.st.C.E.  Qualifica- 
tion :  One  share.  Solicitor  :  H.  H.  Groves,  9  and 
10,  Railway  Approach,  London  Bridge,  S.E. 


MORTGAGES,  CHARGES  AND 
SATISFACTIONS. 


Ariiott  &  Hariisoii  Ltd. — Satisfaction  in  full  on 
June  2,  1922,  of  debentures  authorised  August  31, 

1921,  securing  £5,000. 

PauU's  (Engineers)  Ltd.— Particulars  of  £2,500 
debentures,  authorised  May  23,  1922,  charged  on 
the  company's  undertaking  and  property,  present 
and  future,  including  uncalled  capital;  whole 
ajnount  issued.  Also  two  mortgages  on  lands, 
premises,  machinery,  etc.,  at  Fowey,  Cornwall,  both 
dated  June  10,  1922;  to  secure  all  moneys  due  or 
to  become  doe  from  the  company  to  the  London 
Joint  City  and  Midland  Bank. 

Engineering  Products  Co.  Ltd. — Debenture, 
charged  on  liie  company's  undertaking  and  pro- 
perty, present  and  future,  including  uncalled 
capital,  dated  May  29,  1922,  to  secure  all  moneys 
due  or  to  become  due  from  the*  company  to  Bar- 
clay's Bank. 

T.  Brook  &  Sons  Ltd. — Mortgage  on  certain  land 
and  premises  in  Iluddersfield,  dated  June  13,  1922, 
to  secure  all  nioutys  due  or  to  become  due  from  the 
company  to  the  London  Joint  City  and  ^Midland 
Bank. 

Darque,  Griffiths  &  Co.  Ltd. — Mortgage  on  dwell- 
ing-houses in  I'iackstock  Street,  Liverpool,  plant, 
machinery,  etc.,  dated  May  29,  1922,  to  secure  all 
moneys  due  or  to  become  due  from  the  company  to 
the  National  Provincial  and  Union  Bank  of  England. 

Creed  &  Co.  Ltd. — Satisfaction  to  the  extent  of 
£7,000  on  May  22,  1922,  oi  debenture  dated 
December  10,  Hi20,  securing  £35,000. 

High-speed  Steel  AUovs  Ltd. — Particulars  of 
£265,000  debenture  stock  "(£165,000  issue  of  "A" 
and  £100,000  issue  of  "  B  "),  authorised  June  12, 

1922,  and  covered  by  trust  deed  of  even  date  charged 
specifically  on  freehold  and  leasehold  properties  and 
(as  a  floating  security)  the  company's  undertaking 
and  property,  present  and  future,  including  un- 
called capital;  whole  amount  issued.  Trustees: 
Sir  Charles  Ellis,  K.C.B..  and  G.  Stuart. 


RECEIVERSHIPS 

(APPOINTMENT  OR  RELEASE). 

Brotherton  Ediswan  Tubes  and  Conduits  Ltd. — 
R.  H.  Johnston,  of  49,  Queen  Street,  Wolverhamp- 
ton was  appointed  receiver  and  manager  on  June 
14,  1922,  under  powers  contained  in  debentures 
dated  April  7,  1921. 

Reeve  &  Bayman  Ltd. — E.  H.  Hawkins,  of  4, 
Charterhouse  Square,  E.G.,  was  appointed  receiver 
on  June  13,  1922,  under  powers  contained  in  first 
mortgage  debenture  dated  December  17,  1921. 

Melvin  Engineering  Co.  Ltd.— H.  F.  Inkson, 
A.C.A.,  Guildhall  Annexe,  23,  King  Street,  E.C.2, 
was  appointed  receiver  on  June  19,  1922,  under 
powers  contained  in  first  mortgage  debenture  dated 
March  14.  1921. 


REGISTRATION  OF  PUBLIC  AND  PRIVATE 

COMPANIES  undertaken  at  standard  rates,  inclusive 
of  all  legal  and  Somerset  House  charges.  Cost  of  a 
^i,O00  private  company  registration.  ;^3S.  A  .£lO,000 
private  company  costs  £134  IDs.  (including  ^108  5s.  for 
capital  duty,  stamps  and  fees).  Inclusive  rates  for  the 
registration  of  public  companies  on  application. 

Capital  procured  for  approved  companies  by  means  of  public 
capital  issues,  or  by  tbe  i-ntroduction  of  private  capital. 

Responsible  positions  available  from  time  to  time  for  active 
directors  and  partners  possessing  capital  and  ability. 

Please  send  particulars  of  your  requirements  to 

COMPANY    REGISrRATION     BUREAU  (First 
Floor),  12,  Upper  Camden  Street  Dublin, 
And  at  Loiidoa  and  Paris, 
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BOARD  OF  TRADE  NOTES. 

(Abstracted  from  the  Board  of  Trade  Journal.) 

Hydbo-electric  Power  in  Norway. — According 
to  the  Morgenbladet  of  June  27,  the  Ministry  of 
Labour  have  reoommended  the  grant  of  a  sum 
of  Kr. 8,000,000  during  the  nc-xt  Budget  period 
towards  the  Nore  Power  Station  and  tlie  Numedal 
Railway.  It  is  proposed  to  apply  Kr. 3, 000, 000 
of  this'  sum  to  the  Nore  Power  Station,  and  the 
remaining  5,000,000  to  constructional  work  on 
the  Numedal  Railway.  In  all  Kr.7,000,000 
has  previously  been  voted  for  the  Numedal  Railway 
and  no  less  than  Kr.27,000,000  hag  been  ex- 
pended on  the  Nore  scheme.  (Reference  5690/ 
F.R./G.P.) 

Germany  :  Increase  in  Price  of  Pig  Iron. — 
The  Kolische  Zcitung  of  June  29  states  that  in 
consideration  of  the  25  per  cent  freight  increase  as 
from  July  1,  the  increase  in  the  price  of  inland 
ores,  and  of  the  increase  in  the  price  of  foreign  ores 
brought  about  by  the  depreciation  of  the  mark, 
and,  finally,  in  consideration  of  further  wage 
increases,  the  Pig  Iron  Committee  of  the  Eisenwirt- 
schaftsbund  decided  to  increase  the  sale  prices  as 
from  July  1  as  follows  : — 

Fve.sent 
Ii]Cre;ise.  Price. 
M.arks.  Miirks. 

Hematite    946  7,670 

St-ahleisen,  low  copper  content      950  7,250 

Foimdry  pig  iron,  '1    1,0.55  7,261 

f  oundry  pig  iron,  2    i.055  7,191 

Siegerland  Stahleisen    950  7.250 

Spiegeleisen,    8    per    cent  to 

10  per  cent    1,102  8,239 

Foundry  pig  iron,  Luxemburg 

quality   723  6,431 

Ferro-manganese,  80  per  cent.  1,155  16,570 
Ferro-manganese,  50  per  cent.      870  15,270 

Ferro-silicon,  10  per  cent    950  9,050 

Malleable  pig  ir6n    895  7.i)90 

The  new  prices  are  valid  until  further  notice, 
but  at  least  for  the  month  of  July.  The  proposed 
coal  price  increase  is  not  as  yet  taken  into  con- 
sideration. Should  a  further  increase  in  the  price 
of  coal  take  place  during  the  month  of  July,  the 
above  maximum  prices  will  be  increased  accord- 
ingly. For  the  ferro-manganese  kinds  the  former 
coke  and  exchange  clauses  remain  the  same.  The 
Pig  Iron  Association  is  further  granting  on  the 
new  pig  iron  prices  for  the  month  of  July  a  dis- 
count of  Mk.lOO  per  ion  for  Stahleisen  and 
Spiegeleisen.  For  foundry  pig  iron  the  discount  is 
increased  from  Mk.50  to  Mk.lOO. 

German  Motors,  etc.,  for  Eastern  Europe. — 
The  Commercial  Secretary  at  Cologne  reports 
that,  according  to  the  Deutsche  Bergwerks  Zeifiing, 
a  community  of  interests  contract  is  to  be  con- 
cluded between  the  Motorenwerke  Mannheim  A.G. 
vorm.  Benz  and  the  Danzig  Werft  in  regard  to 
motor  building  and  marine  engines  by  which  the 
Danzig  Werft  will  take  up  the  manufacture  of 
these  machines.  The  Motorenwerke  Mannheim 
A.G.  vorm.  Benz  thus  ensure  for  themselves  a 
market  in  Poland  and  Russia  as  well  as  in  the 
border  States.  It  is  further  reported  that  the 
Motorenwerke  Mannheim  is  to  provide  the  Danzig 
Werft  with  licences  as  well  as  with  officials  and 
trained  workers  in  order  that  the  manufacture 
may  be  taken  up  to  a  wide  extent.  The  Danzig 
Werft  will  provide  the  necessary  working  capital  as 
well  as  the  buildings  and  sites. 

German  Grants  for  Water-power  Schemes. — 
The  Deutsche  Reichsanzeiger  recently  published 
four  laws  sactioning  various  water  power  schemes  in 
Germany.  The  first  law  sanctions  a  grant  -of 
Mk. 311, 000, 000  for  the  development  of  water  power 
of  the  lower  Fulda.  This  is  a  new  scheme  and  pro- 
visions are  made  that  the  grant  is  either  taken  up 
by  responsible  Ministers,  or  by  a  company  formed 
for  the  purpose.  The  State  is  allowed  to  issue 
bonds  or  bills  to  cover  the  amount  sanctioned,  and 
provisions  are  made  for  redemption  of  the  bonds. 
The  second  law  sanctions  additional  grants  for  tlie 
further  development  of  tlie  water  power  of  the 
River  Main.  The  sums  originally  granted  were 
Mk. 6,200, 000  in  1916,  and  Mk. 25, 573.000  in  1920. 
The  further  sum  now  granted  is  Mk. 44,272,000. 
As  in  the  previous  case,  the  State  is  authorised  to 
issue  either  bonds,  treasury  notes,  or  bills,  and  pro- 
vision is  made  for  redemption.  The  third  law 
sanctions  further  grants  for  the  development  of 
water  power  of  the  sources  of  the  Weser.  At  the 
present  time  the  sums  already  sanctioned  are 
Mk.  10,500,000  in  1913,  and  Mk.30,500,000  in  1920. 
The    further    grant    sanctioned    is    Mk. 55,205,300. 


Similar  provisions  made  as  regards  the  issue  of 
bonds,  etc.,  as  in  the  preceding  paragraph.  The 
fourth  law  sanctions  a  grant  of  money 
Mk. 100,000,000  for  the  purpose  of  ensuring  the 
supj)ly  of  water  in  the  areas  of  the  sources  of  the 
Weser  and  the  Main,  the  grant  to  be  m*de  to 
responsible  Ministers,  or  a  company  formed  for  that 
purpose.  Provisions  are  made  as  regards  the  issue 
of  Treasury  notes,  bonds,  and  bills,  to  cover  the 
grant.  It  will  be  noted  that  the  total  amount  of 
money  sanctioned  by  the  Government  for  the 
development  of  its  water  power  is  Mk. 510,477,300. 


CUSTOMS  NEWS  &  TARIFFS. 


Australia  :  Duties  on  Motor  Parts. — It  is  esti- 
mated that  the  transference  by  the  Federal  Minister 
for  Customs  of  a  large  number  of  automobile  spa.re 
parts  to  a  new  division  of  the  tariff  will  rcjireseiit 
an  additional  annual  cost  of  £200,000  to  motor 
importers.  The  duty  on  British  ispare  parts  was 
altered  from  10  to  40  per  cent,  while  the  general 
tariff  was  clianged  from  12^  to  55  per  cent.  The 
Adelaide  Mail,  m  commenting  on  tlie  action  of  the 
Government,  reniark.s  that  it  does  not  stu)j  here, 
as  it  is  also  )ii(i].(i>e(l  to  bring  the  following  spares 
under  a  higher  rate  of  duty  ;  Iransmissiou  gears, 
differential  gears,  chains,  sprocket  wheels,  crown 
wheels  and  pinion,  worm  and  worm  wheels,  ball 
joints,  ball  cup  and  cones,  universal  joint,  steering 
gear,  segments  and  worms,  bolts  and  nuts,  differen- 
tial housing,  wheel  hubs,  isleeves  for  Hyatt  roller, 
bearing,  bears  of  all  de.scriptions  up  to  and  inclusive 
of  6  ft.  diameter,  including  transmission  gears  com- 
plete in  cases  (other  than  those  used  fur  motor 
cars). — Reuter. 


Australia  ;  Tariff  Decisions. — Amongst  the 
tariff  decisions  approved  of  by  the  Customs  Depart- 
ment are  the  following  :  Chain. — Metal  driving 
(roller  pattern),  for  use  in  the  manufacture  of  port- 
able sawing  machines.  Item  404,  free  under  the 
British  preferential  tariff,  free  under  the  inter- 
mediate tariff,  10  per  cent  under  the  general  tariff. 
Copper. — Ingots,  blocks  and  pigs,  not  exceeding  a 
purity  of  98'5  per  cent  pure  copper.  The  importer 
at  time  of  entry  to  submit  satisfactory  .evidence  that 
the  copper  does  not  exceed  the  specified  purity  of 
98"5  per  cent.  For  use  in  the  manufacture  of 
copper  angles,  bars,  plates,  rods,  sheets,  strips,  and 
tees;  also  brass,  yellow  metal,  and  other  non-ferrous 
alloy  angles,  bars,  channels,  plates,  rods,  strips  and 
tees.  Item  404,  free  under  the  British  preferential 
tariff,  free  under  the  intermediate  tariff,  and  10  per 
cent  under  the  general  tariff.  Bolts  and  nuts. — 1  in. 
and  under  in  length,  by  ^  in.  in  diameter,  for  use 
in  the  manufacture  of  stoves.  Item  404,  free  under 
the  British  preferential  tariff,  free  under  the  inter- 
mediate tariff,  and  10  per  cent  under  tne  general 
tariff.  Electrical  appliances  and  material. — Bat- 
teries, primary,  and  parts  thereof,  for  use  in  rail- 
way signalling;  stop  mechanisms,  electric  train. 
Item  174,  free  under  the  British  preferential  tariff. 
5  per  cent  under  the  intermediate  tariff,  and  10  per 
cent  under  the  general  tariff.  Flux,  for  use  with 
oxy-acetylene  process. — Aluminium,  in  packages 
containing  not  less  than  \  lb.  ;  other  than  aluminium, 
in  packages  containing  not  less  than  1  lb.  Item 
281  [l],  (1),  free  under  the  British  preferential 
tariff,  10  per  cent  under  the  intermediate  tariff,  and 
15  per  cent  under  the  genera.)  tariff.  Machines, 
machinery,  etc.— Boilers,  gas  fire.  Item  174,  as  for 
electrical  appliances,  etc.  above.  Wire.— Gilding 
metal  wire  for  use  in  the  manufacture  of  electro- 
plated ware.    Item  404,  as  for  copper,  etc.— Reuter. 

CONTRACTS  AND  TENDERS. 

Deck  Joists,  Decking,  etc.— The  Bournemouth 
Corporation  invite  tenders  up  to  July  26,  for  the 
supply  of  new  deck  joists,  decking  etc.,  for  the 
pier.  '  Specification,  £1  Is.,  from  Borough  Engineer, 
Town  Hall.  Bournemouth. 

Telephone  Switchboards,  etc. — Tenders  are 
iiiviled  by  the  High  Commissioner  for  India,  for 
the  supply  of  telephone  switchboards  and  desk  and 
wall  sets.'  Last  date  July  28.  Specifications  from 
Director-General,  India  Store  Department. 
Belvedere  Road,  London,  S.E.I. 


Wheels  anp  Axles.— The  South  Indian  Railway 
Co.  are  open  to  receive  tenders  up  to  July  28  for 
t,he  supply  of  wheels  and  axles  for  rolling  stock. 
Specifications  can  be  obtained  from  the  office  of  the 
i-onipany,  91,  Petty  France.  London,  S.W.l.  at  the 
cliarge  of  £1. 


Automatic  Switchboards. — The  Melbnu 
Postmaster-General  calls  for  tenders  for  the  sup 
of  automatic  switchboards  and  associated  apparat 
Last  day  October  17.  Specification  from  Sup 
Officer,  Room  101.  Australia  House,  Strai 
London,  W.C.2. 


Steelwork.— The     Kirkcaldy      Town     Coui  I 
invite  tenders  up  to  July  20,  for  the  supply  of  st( 
work  for  anne.x  to  electricity  works.  Specificat 
£2  2s.,  can  be  obtained  from  Messrs.  Kennedy 
Donkin,  8,  Broadway,  London,  S.W.l. 


Electrical      Requirements. — The  Manclies 
Electricity  Commitee  are  open  to  receive  tend 
until  July  21  for  the  supply  and  erection  at  Oldhja 
Road  "B"  sub-station  of  isolating  links  in  sfit 
steel   cubicles.        Specification   £1    Is.    from  '« 
Secretary,    Electricity    Department,    Town  H 
Manchester. 


Cast-iron  Water  Mains. — Tenders  are  inv 
ijy  the  Carmarthen  Rural  District  Council  up  to  J 
21.  for  providing  and  laying  cast-iron  water  nia 
about  820  yds.  of  4  in.,  285  yds.  of  3  in.,  and 
yds.  of  2  in.  Specifications  from  Clerk,  7,  I 
Street,  bills  of  quantities  £2  2s.  Mr.  J.  0.  Pa 
Arcade  Chambers,  Ammanford. 


Copper  Rods. — The  South  Indian  Railway 
are  open  to  receive  tenders  up  to  July  21,  for 
supply  of  copper  rods.    Specification  10s.  from 
office  of  the  company,  91,  Petty  France,  Lone 
S.W.l. 


Cast-iron  Circulating  Pipes. — The  Warring 
Electricity  Department  invite  tenders  up  to  July  I, 
for  the  supply  of   (1)  cast-iron  circulating  pij 
and  (2)  steampipes,  feed  tank,  etc.  Specifica 
,£1  Is.  each  from  the  Borough  Electrical  Enginlr. 

Tramway  Tracks. — The  Aberdeen  Coily 
Council  invite  tenders  for  the  repair  of  Aberc  n 
sMrliiirban  tramway  tracks,  resurfacing  of  iid 
and  relative  work,  about  3,100  lineal  yards.  Sj  i- 
fication  £2  2s.  from  Messrs.  Tawse  "&  Allan, jD, 
Bon  Accord  Square,  Aberdeen. 


Chile  :    Tenders  Invited  for  Emery  Wheel  - 
The    British    Legation    at    Santiago,    Chile,  >s 
informed  the  Department  of  Overseas  Trade 
tenders  are  invited  by  the  Chilean  State  Raih 
fo)'  tlie  supply  of  emery  wheels.      Tenders  i 
reach  the  De)>artamento  de  Materiales  y  Almace 
Alameda  Station,  Santiago,  Chile,  not  later 
3  p.m.  on  August  22  next.    It  is  understood 
the  representatives  of  the  Chilean  State  Raihva^ 
Paris  ha";  been  instructed  to  obtain  prices  in 
United  Kingdom,  and  to  remit  same  by  cabli 
the    day    previous    to    the    opening    of  tern 
(Reference  4192/F.L. /E.P.) 


OPPORTUNITIES  FOR  BRITIH 
TRADE. 


of 


Mctropoiitano  de  Barcelona. 

The  Banco  de  Vizcaya,  Bilbao,  is  at  the  hea 
the  Compailia  del  Metropolitano  de  Barce 
which  will  require  machinery  and  other  elect 
material. — Renter. 

South  Africa:  Possible  Openings  for  Trade. 

His  Majesty's  Senior  Trade  Commissioiie 
South  Africa  has  forwarded  to  the  Departniei 
Overseas  Trade  a  copy  of  the  agenda  of  the  mei 
of  the  Rand  Water  Board  held  on  ilay  19 
The  agenda  mentions  certain  works  for  w 
tenders  will  shortly  be  invited,  among  whu'li 
following  may  be  of  interest  to  British  man 
turers  : — •  . 

(1)  River  pumping  station  :  Guides  and  sor  is. 
cast-iron  pipe  specials,  power  transmission  fne 
from  main  station  to  river  pumping  station 

(2)  Precipitation  and  filter  p'.ani,  Vere^iiig; 
Sludge  pumps  and  motors,  sludge  well  and  V  Id 
ing.  filter  house  and  offices,  lighting,  chlonn.lon 
plant.  The  plans  aiul  specifications  are  we 
hand. 

(3)  Pipe-line  materials  :  24-in.  bye-pass  at  vi 
pumping  station.     Tenders  will  be  invited  a  an 
early  date.  _  „ 

(4)  Main    pumping    station  :    Foundations  pr 
turbo-pumps  and  a'.teriiators,  station  piping  (su 
and  delivery),  station  water  supply,  coal  C'  IP 
|)lant.  station  lighting.    The  plans  and  specifica 
are  well  in  hand. 

(5)  Reservoirs  :  Collet  ting  reservoir  in  conne 
with  filters  and  concrete  work  for  filters.  Tlie 
and     specifications     are     practically  complpO- 
(Reference  No.   3971 /E.D. /E.P.) 
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THE  MARKETS. 


EXTRUDED  BRASS  ROD  PRICES. 

I  July  10th,  1922. 

j    McKechnie  Bros.   Ltd.,    Ri)tton   Park   Street,  Bir- 
laaiugham,  state  that  the  basis  price  to  date  for  Brass 
Sods  is  Q^d.  per  pound.     Prices  for  Special  Alloys  in 
.iods  and  Ingots  will  be  quoted  on  application. 


.1  July  10th,  1922. 

/i  A.  Joseph  intimates  under  to-day's  date  that  he  i« 
'\  buyer  of  Non-ferrous  Scrap  Metals  at  Ihe  undei-- 
'fnentioned  approximate  prices  per  ton  : — 

@/  per  ton. 

ICew  aluminium  cuttings    £65    0  0 

General  collected  scrap  bras.s   29    0  0 

Ciean  copper   54  10  0 

Braziery  copper    44  10  0 

Gunmetal    89    0  0 

Old  lead,  less  usual  draft   20  10  0 

(All   metals   carted   free  in 
London  area.) 

Tea  lead   18  10  0 

Old  zinc   16    0  0 

Hollow  shaped  pewter   120    0  0 

Shaped  black  pewter   70    0  0 

'lud  can  supply  Solder  as  follows  : — 

(a)  per  ton. 

Plumbers',  iu  bar  or  strip  form          £77  10  0 

Tinmaiis'   ,.,   97  10  0 

Blowpipe    107  10  0 

,'  All  prices  based  on  day  of  delivery  of  the  metiil,  unless 
'otherwise  arranged. 


MARKET  REPORTS. 

OILS,  ETC. 

Lubricating  Oils.— There  is  no  change  to  report. 

The  market  continues  firm,  especially  for  ishipment. 
■.We  quote  pales,  £12  10s.  to  £24  10s.;  reds,  £15  to 

£30;  dark  cylinders,  £1.5  to  £35;  filtered  cylinders, 

£20  to  £37;  blacks,  £8  to  £19;  all  ex  wharf,  Lon- 
pdon,  less  2^  per  cent  discount,   prompt  delivery. 

Shipment  'prices  on  application.  Soluble  oil, 
.;£23  10s. 

,  Fuel  Oil.— 905/10  gravity,  £5  per  ton;  950 
■gravity,  £3  12s.  6d.  per  ton,  both  ex  tank,  net 
J  cash.  Delivered  in  bulk  by  tank  wagon  10s.  per 
!  ton  extra. 

1  Paraffin  "Wax  and  Scale.— Market  steady,  118/20 
deg.  Fah.,  2|d. ;  123/25  deg.  Fah.,  2^d. ;  125/30 
deg.  Fah.,  2|d. ;  130/35  deg.  Fah.,  2|d.  ;  135/40 
deg.  Fah.,  3d.  ;  London  and  Liverpool.  Paraffin 
scale  market  firm.  We  quote  white  122/24  deg. 
Fah.,  2d,  spot,  l|d.  c.i.f.,;  yellow,  IJd.  c.i.f.  for 
'  prompt  shipment. 

Petroleum  Oils. — Water  white.  Is.  6d. ;  standard 
L white.  Is.  5d.,  in  barrels  net;  300  deg.  high  test 
['oil,  Is.  0|d.,   less  2^  per  cent   discount,  barrels 

included,  ex  wharf,  London. 
•  White  Oils.— Special  No.  1  white  oil,  £42  10s. : 
I  No.  1  white  oil,  £39  17s.  6d. ;  No.  1a  half-white 
I  oil,  £35  10s. ;  all  ex  wharf,  London.  In  drums 
}|  free.  No.  2  half-white  oil,  £28,  in  barrels  free,  all 
I  net  cash. 

Animal  Oils.— Neatsfoot  oil,  English,  5s.  3d.; 
j'  English  lard  oil,  62s.  to  74s. ;  American  prime 
|;  winter-strained  lard  oil,  ispot,  London,  72s. ;  all  in 
l'  barrels  net.  Pale  horse  oil,  small  lots  only,  38s. 
I  per  cwt.  net,  delivered, 

1^  Caster  Oil. — Firm.  English  :  Pharmaceutical, 
,57s.;  firsts,  52s.;  seconds,  50s.;  ex  mills,  Hull, 
barrels  included.  We  hold  istocks  in  London  at 
,  3s.  per  cwt.  extra.  Less  than  1-ton  lots,  Is.  per 
j  cwt.  extra.  French  pharmaceutical.  60s.  in  barrels; 
>  63s.  in  -cases,  London.  Madras  Goast  castor  oil, 
i  July/August  shipment,  45s.  6d.  c.i.f.  Liverpool 
'  or  London,  barrels  included,  landing  weights.  All 
'  net  cash. 

Linceed  Oil. — Market  steady  with  small  fluctua- 
tions. Closes  firm.  London  spot,  43s.  3d.;  July/ 
August,  42s.  6d. ;   September/December,  38s.  9d. 

I  Hull  spot,  4.3s.  6d. ;  July /August,  42s.  6d. ;  Septem- 
ber/December, 38s.  6d.;'  all  naked,  ex  mills.  Boiled 

j'  47s.  6d.,  ex  works,  barrels  free. 

Palm  Oil. — Quiet.    Lagos,  35s. ;  other  grades  from 

\j  31s.  6d.  to  .36s,  6d.,  spot,  Liverpool. 

I      Ro.~in. — Firm.        Prices   adva.ncing   in  America. 
American  B,  14s.  6d.  ;  FG,  15s.  ;  MN,  1.5s.  9d. : 

i  WG.  18s.  6d.  ;  WW,  20s.  6d. ;  French  FG,  14s.  6d. ; 

I  WW,  17s.  9d. ;  AAA,  20s. 

Tallow. — At  the  auction  sale  last  Wednesday 
1,924  casks  were  offered  and  1.018  casks  sold  at 
about  unchanged  rates.    Australian  mixed,  37s.  6d. 

I  to  39s.;  beef,  3fis.  6d.  to  42s.;   mutton,  37s.  6d. 

1  to  41s. 
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Turpentine. — Irregular  market.  Spot  and  July 
delivery  sparingly  offered.  Supplies  short  and  high 
prices  expected  to  be  maintained.  American  spot., 
110s.;  July /December,  95s.  9d. ;  September/ 
December,  93s.;  January /April,  93s.  Sd. ;  French, 
96s.  on  spot.  Prompt  shipment,  93s.  6d.  c.i.f. 
terms. 

Arthur  Brown  &  Co.  Ltd. 
126,  Bishopsgate,  London,  E.G. 2. 


NEW  YORK  METAL  MARKET. 

The  latest  quotations  on  the  metal  market  are  : — 

Dols.  per  ton. 

Iron,  No.  2  American  Northern  Foundry    24  to  25 

Cents  per  lb. 

Tin,    spot    31.371 

Zinc,  East  St.  Louis    5,,52^ 

Copper,  electrolytic,  spot    13f-14 

Copper,  electrolytic,  futures    ISf-ll 

, — Renter. 


RAW  IRON  MARKET  IN  GERMANY. 

In  consequence  of  the  increase  in  coke  prices  the 
Raw  Iron  Committee  of  the  Iron  Industry  Union 
has  further  increased  the  maximum  inland  prices 
tor  raw  iron  from  July  1  as  follows  : — 

Increase  ;  Marks  per  ton. 

Hematite    595 

Iron    for    isteel    making  (Cu-armes 

Stahleisen)    595 

Foundry  pig  iron,  1   654 

Foundry  pig  iron.  III   654 

Foundry      pig     iron,  Luxemburg 

quality    642 

Siegerland  iron  for  steel  making    595 

Speigeleisen  8-10  per  cent  iMn   690 

l<erro-managnese,  80  per  cent    1,285 

I  erro-manganese,  50  per  cent    1,428 

Ferro-silicium,  10  per  cent    1,070 

Malleable  pig  iron    619 

— Reuter. 


SYDNEY  HARDWARE  MARKET. 

On  the  Sydney  hardware  market  there  is  a 
slackened  demand  for  fencings;  in  consequence  ol 
anticipated  early  reductions  many  users  are  holding 
off.  Local  manufacturers  expect  to  resume  produc- 
tion in  August,  but  there  is  no  indication  of  the 
price  at  wtiich  the  article  will  be  available.  Mean- 
while, fair  indents  have  gone  abroad.  The  quota- 
tions are  as  follows  : — 

f  encing  wire  : — ■  Per  ton. 

Australian  black.  No.  8  gauge    £28    0  0 

Australian  black.  No.  10  gauge    29    0  0 

American  galvanised.  No.  8  gauge    33    0  0 

American  galvanised.  No.  10  gauge  ...    33    0  0 

Barbed  wire  :—  Per  ton. 

Australian  galvanised,  12j-  gauge    £40    0  0 

American  galvanised,  12  gauge    34  10  0 

Galvanised  iron  : —  Per  ton. 

English  corrugated,  26  gauge   £35    0  0 

English   plain,  26  gauge    37    2  6 

Per  mile. 

Rabibt-proof  nettings   £71    7  6 

Per  ton. 

Sheet  lead,  in  full  rolls   £37    0  0 

Bar  iron    22    0  0 

Shoeing  steel   '   23    0  0 

Steel  plates    24    0  0 

.Steel  sheets    3?    ?  ^ 

Tinplates,  British,  per  double  box    3    2  6 

— Reuter. 


BRUSSELS  IRON  AND  STEEL  MARKET. 

The  iron  and  steel  market  is  becoming  quieter 
and  rates  show  less  resistance  owing  to  orders  being 
less  important,  except  for  the  Argentine  and  Spain. 

The  following  are  the  latest  quota.tions  for  large 
quantities  for  tlie  interior,  free  on  truck  : — 

F'rancs. 

Commercial  bars    405-  410 

Angles,  large    385-  390 

Angles,  small    400-  405 

Foundry  pig  iron.  No.  I    240-  245 

Foundry  pig  iron.  No.  2    230-  235 

Thomas  pig  iron,  special    210-  215 

Thomas  pig  iron,  ordinary    190-  200 

Sheets,  Thomas,  5mm.  and  over  ...      460-  470 

Sheets,  Thomas,  3mm   515-  520 

Sheets,    polished    1,000-1,025 

Sheets,  Siemen-Martin,   polished...  1,100-1,125 

Steel,  Siemens-Martin,  special    700-  750 

Steel.  Siemens-Martin,  half  liard  ...  550-  575 
Steel,   Siemens-Martin,   extra  soft      525-  550 

— Reuter. 
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GERMAN   METAL  MARKET. 

The  following  are  the  latest  base  prices  on  the 
German  metal  market  as  quoted  by  Messrs.  Rich, 
Herbig  &  Co.,  Berlin  :—         Marks  per  100  kilos. 

Aluminum  sheets,  wire,  bars    22,500 

Aluminum  tubes    30,000 

Copper  sheets    16,950 

Copper  wire  and  bars    16,400 

Copper  tubes,  seamless    17,700 

Brass  sheets,  bands,  wire    12,800 

Brass   bars    9,400 

Brass  tubes,  seamless    15,000 

— Reuter. 


LONDON  IRON  AND  STEEL  EXCHANGE 

Considering  that  the  British  steel  trades  have 
entered  into  the  holiday  period,  the  attendance  at 
the  weekly  meeting  of  'the  London  Iron  and  Steel 
Exchange,  on  Tuesday,  was  satisfactory.  Many  of 
the  North  Country  steelworks  have  closed  for  the 
annual  holidays,  and  the  Scotch  holidays  commence 
at  the  end  of  this  week  and  last  until  the  beginning 
of  August.  This  has  naturally  reacted  upon  trade 
and  there  is  a  general  disposition  among  buyers 
and  sellers  to  postpone  contract  engagements  until 
the  holiday  period  is  over.  In  the  home  market 
there  has  been  of  late  a  noticeable  revival  of 
interest  in  pig  iron,  chiefly  from  the  foundries  of 
the  Midlands  and  South  Wales.  The  Principality 
has  been  taking  also  fair  quantities  of  steel-making 
iron.  Frenoli  and  Luxembourg  makers  have 
increased  their  efforts  of  late  to  find  a  market  for 
their  iron  in  this  country,  but  although  one  or  two 
large  transactions  are  reported,  in  the  majority  of 
cases  they  have  failed  to  meet  British  competition. 
In  Scotland  the  approach  of  the  holidays  has  pre- 
vented business  in  foreign  pig  iron,  although  offers 
of  cheap  iron  were  received.  In  the  semi-finished 
department  Continental  manufacturers  have 
obtained  more  success  in  securing  orders  from  con- 
sumers in  this  country.  The  fluctuations  of  the 
franc  have  enabled  low  prices  to  be  accepted,  and 
the  consuming  districts  situated  near  the  coast,  to 
which  a  long  rail  haul  is  not  involved,  have  bought 
some  good  quantities.  The  British  manufacturers 
are,  nevertheless,  maintaining  their  prices  and  the 
difference  in  price  is  scarcely  sufficient  to  counter- 
balance the  superior  quality  of  British  material. 
The  export  demand  for  finished  steel  products  is 
quiet  in  most  branches  of  the  trade,  but  slieet 
makers  continue  to  be  busy  and  have  latterly 
booked  good  orders  for  Japan  and  the  East.  Con- 
tinental competition  in  overseas  markets  by 
France,  Belgium  and  Luxembourg  has  become 
intensified  this  week  owing  to  the  depreciation  of 
the  franc  exchange,  and  several  Belgian  works  are 
reported  to  have  secured  orders  sufficient  to  fill 
their  order  books  for  the  next  two  months. 


THE  TANGIER  HARBOUR  CONCESSION. 

The  Havas  Agency  issues  the  following  note  on 
the  Tangier  harbour  question  : — 

■■  Some  surprise  is  felt  in  French  political  circles 
at  the  opposition  which  certain  members  of  the 
diplomatic  body  at  Tangier  have  felt  themselves 
called  upon  to  offer  recently  to  the  decision  taken 
by  the  'Tangier  Contracts  Commission  on  June  8, 
fi.Xiing  November  9  as  the  date  for  the  award  of 
contracts  for  the  harbour  works,  the  concession  for 
which  was  granted  by  the  Sultan  on  June  2,  1921, 
to  the  Societe  Internationale  pour  le  Development 
de  Tanger. 

"  As  a  matter  of  fact  the  validity  of  the  harbour 
concession  cannot  be  raised  in  this  connection.  This 
concession  is  based  on  the  formal  text  giving  the 
Shereefian  Power  full  power  to  this  effect,  namely, 
the  Franco-German  Agreement  of  November  4, 
1911  (Article  6),  which  has  been  recognised  by 
Great  Britain  and  Spain.  There  is,  moreover,  the 
fact  that  in  conformity  with  this  principle,  the 
Spanish  Government  recently  applied  for  and 
obtained  the  concession  for  the  Arzila-Tangier  cable 
and  for  certain  fishing  rights  at  the  la.tter  port.  It 
lias  also  to  be  recalled  that  the  Sultan  undertook 
to  make  any  modifications  in  the  concession  con- 
tract required  to  bung  it  into  harmony  with  the 
future  status  of  Tangier,  an  undertaking  which  has 
regard  for  all  interests  and  reserves  all  rights. 

"Nor  can  the  opposition  raised  be  justified  on 
economic  grounds,  since  the  commerce  of  all  nations 
will  derive  the  gre:itest  advantage  from  the  works 
in  question,  the  necessity  for  which  has  been 
recognised  by  the  municipality,  the  Chamber  of 
Commerce  and  the  foreign  colonies,  and  the  execu- 
tion of  which,  in  accordance  with  the  arrangements 
in  force  in  Morocco,  is  open,  by  the  process  of 
tender,  to  the  free  competition  of  the  contractors  of 
all  nations." — Reuter. 
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Transport. 


MOTORS  AND  ROAD 
TRANSPORT. 

American  Cars  in  China. 

The  United  States  iunii.shed  4W  of  the 
859  motor  cars  imported  into  the  port  of 
Shanghai  during  the  year  1921.  Great 
Britain  supplied  132  and  62  were  imported 
from  France. 


German  Cars  in  Esthonia. 

It  is  estimated,  says  Cojisul  Albrechl, 
Eeval,  that  there  are  about  166  passenger 
cars  in  Esthonia,  of  which  number  135 
are  in  Eeval.  Mt)st  of  the  cars  are  of 
German  make,  and  a  large  number  are 
Government  owned.  The  small  number 
of  cars  in  use  is  due  to  the  poor  roads, 
long  winters,  during  which  motor  traftic 
is  limited  to  the  towns,  and  the  depre- 
ciated currency  of  the  country. 


American  Cars  in  Greece. 

Sixty-hve  per  cent  of  the  2,560  pas- 
senger" cars  in  Greece  are  of  American 
make,  the  remainder  ibeing  principally 
French,  Italian,  German,  and  British. 
In  addition  to  the  passenger  cars,  there 
are  460'  trucks  and  200  'buses  in  use  at 
the  present  time,  60  percent  of  which  are 
of  American  make,  the  remainder  being 
principally  Italian.  British,  and  French. 
Albout  60  per  cent  of  the  trucks  and  Abuses 
in  use  were  secured  from  war  material  at 
Salonika. 


Motor  Sales  Increasing  in  Brazil. 

One  of  the  most  optimistic  indications 
of  improved  conditions  in  Brazil  is  the 
completion  of  a  bianch  plant  of  one  of 
America's  well-known  cars  at  Sao  Paulo. 
It  is  iei)orted  that  50  American  trucks 
have  been  delivered  up  to  date  for  use  on 
the  Obras  Contra  As  Seccas  (Irrigation 
Project)  recently  contracted  to  American 
and  British  fiiiiis  in  North-eastern  Brazil. 
A  trailer  was  tiuiiished  with  each  truck. 
The"AssisteuciaPul)lica"  (Public  H()S])ital 
Service)  of  liio  de  Janeiro  has  just  placed 
an  order  for  six  chassis  with  the  Lancia 
Automobile  Co.  These  cdiassis  Avill  be 
used  in  completing  six  f ully-e(iuipped 
ambulances,  the  'bodies  of  whicli  will  be 
manufactured  locally. 


Rubber  Roads. 

I'lxperiTuents  are  being  carried  out  by 
the  Colombo  municipality  in  the  use  of 
rubber  as  a  road-surface  dressing. 

The  solution  used  is  made  from  pure 
bark  and  scrap  rubber.  The  experiments 
so  far  show  that  this  solution  is  easier  to 
luuidle  than  tar.  It  is  a  secret  formula^ 
and  the  inventor  is  still  working  toward 
its  perfection. 

The  idea  of  using  niltber  for  roads  lias 
been  almost  exclusively  (;onfined  in  the 
past  to  rubber  blocks,  the  cost  being  very 
high.  The  cost  of  the  liquid-rubber  road 
dressing  is  50  to  75  per  cent  mor(>  than 
that  oif  tar,  but  it  is  found   that    a  tai' 


dressing  in  Ceylon  must  be  renewed  every 
three  or  four  months,  while  rubber  dress- 
ing is  expected  to  last  from  eight  .to  nine 
months  or  longer.  It  is  anticii>ated  that  a 
slight  diflereiuce  in  the  cost  of  material,  in 
favour  of  the  rubber  dressing,  will  be 
i'ountl,  thai,  ilabour  cost  ^vi\\  be  reduce} 
50  per  cent  at  least,  and  that  a  better  road 
surface  will  be  procured. 


Tractors  on  the  Canadian  Prairies. 

A  total  of  3,43(S  tractors  were  sold  iii 
the  Piaiiie  oioviiK  es  olf  'Canada  during 
1921.  Of  these,  1,057  were  sold  in 
the  province  of  Manitoba,  1,655  in 
Saskatchewan  and  716  in  Alberta.  This 
represents  sales  of  new  machines  only,  in 
all  sizes,  the  largest  proportion  being 
included  in  the  two  classes  from  6  to 
12  h.p.  and  from  10  to  20  h.p.  A  limited 
number  of  machines  of  from  14  to  25  h.p. 
and  16  to  32  h.p.  was  sold. 

These  figures  indicate  a  very  marked 
decrease  as  compared  with  tractors  sold 
m  1920.  The  number  of  machines  sold 
in  1921  is  slightly  over  33  per  cent  of  the 
total  number  sold  in  1920.  The 
decreased  sale  is  accounted  for  largely 
by  the  depressed  condition  in  the  market 
for  agricultural  imjdements  and  not  to 
any  deficiency  in  the  operation  of  the 
tractors  themselves.  It  is  estimated  that 
in  1921  there  were  33,000  tractors  in 
Western  Canada,  of  which  the  total  value 
was  24,250,000  dols.  The  average 
number  of  days  during  which  each  tractor 
was  operated  in  1921  is  given  as  22  days. 


Objection  to  Parliamentary  Report. 

The  Mansion  House  Association  on 
Railway  and  Canal  Traffic  has  taken 
objection  to  a  jjortion  of  the  special  report 
of  the  Pai'liamentaiy  Committee  on  the 
London  &  North-Western  and  Midland 
Group  Railway  Bill,  and  a  resolution 
expressing  surprise  at  its  recommenda- 
tion has  been  passed. 

The  part  of  the  report  which  resulted 
111  the  resolution  was  tliitt  in  which  it 
was  stated:  "  Thie  case  for  the  jietitioners 
was  not  fully  before  the  Committee,  but, 
subject  to  the  iiossibility  of  eliminating 
unfair  competition,  flie  Committee  are 
unanimously  of  opinion  that  it  would  be 
in  the  public  interest  to  allow  the  fullest 
possible  participation  by  the  railway  com- 
panies of  this  group  and  all  competitors 
in  the  service  of  road  transport." 

It  appieais  that  the  a.ssociation  consider 
it  was  extremely  undesirable  for  a  Com- 
mittee of  the  House  of  Commons  to 
express  a  definite  opinion,  either  in  favour 
of  or  against  the  principle  of  a  Bill  before 
the  emiuiry  was  completed.  They 
pointed  out  that  the  principal  object  of 
the  Bill  was  to  give  powers  to  railway 
companies  to  carry  on  the  business  of 
genei'al  road  carriers  for  the  conveyance 
of  merchandise,  indejiendently  of  their 
lail  systems,  and  add  thai  if  the  }V\\\  had 
received  the  sanction  of   Parliament  it 


would,  within  a  short  period,  have  create 
a  practical  monopoly  of  road  transport  b; 
the  railway  companies. 


RAIL  TRANSPORT. 

Transport  Charges. 

The  appeals  for  reduced  railway  rai(i 
have  come  froiu  every  section  of  cur'iiulul 
tries,  and  as  a  result  of  the  latest  api)('. 
to  the  Railway  Rates  Tribunal,  anoth( 
sei  ies  of  railway  rates  reductions  will  con 
into  force  on  August  1.  Even  so.  tnidp 
v.  ill  not  ohtain  al  1th e  concessions  they  iej 
they  are  entitled  to. 

We  all  acknowledge  the  fact  that,  iic:! 
to  cheap  jnoduction,  cheap  transport 
most  essential  to  trade.  Before  we  ai| 
able  to  reduce  our  railway  rates  veil 
materially,  both  traders  and  the  Statc-J 
not  forgetting  the  i-ailway  comj)anie^-| 
will  have  to  make  a  move. 

There  is  something  to  be  said  for  tl 
foreign  system  of  sending  goods  ] 
"  bulk,"  and  thus  secnring  lo 
rates.  British  tiadei-si,  on  the  oth 
hand,  send  out  innumerable  sma 
consignments,  and  it  is  stated  that  fro 
one  station  alone  thei-e  are  as  many  ; 
9,000  separate  consignments  with  £ 
average  weight  of  a.  quarter  of  a  ton. 

Another  factor  to  be  considered  is  tl 
Government's  responsibility  in  the  matt 
of  railway  charges.      Under  the  coutr, 
scheme,  wages  were  placed  on  a  new  ha  ^ 
100  per  cent  above  pre-war,  plus  cost 
living  bonuses.    We  began  this  year  wi 
the  locomotive  engine  driver's  wage  1^ 
per  cent  higher  than  in  1914,  and  tl 
jjorter's  wage  160  per  cent  higher,  whil 
the  miner  had  to  be  content  with  only  • 
lier  cent  more. 

Again,  the  Government  has  gianted  ; 
eight-hour  duty  day  on  the  railways,  ai! 
whatever  justification  there  may  be  foi  ; 
eight-hour  duty  on  the  railwavs  ai 
industries,  where  men  Avork  all  the  tiiii 
there  is  no  such  justification  for  an  eigli 
hour  duty  day  on  railways  and  slii] 
where  men  seldom  work  anything  like  ; 
the  time  they  are  on  duty.  The  work 
the  porter  at  a  quiet  village  station  w 
not  bear  comparison  with  the  task  of  tl 
smelter. 

British  traders,  however,  have  no  >u 
staiitial  grounds  for  complaint  on  the  s( oj 
of  railway  rates.    It  is  quite  tnie  that  o 
ton-mile  rates  are  high,  compared  \\i 
foreign  rates,  but  the  rate  per  ton-mile 
an  illusoi'y  test.      It  is  the  mileage,  n 
the  rateage,  that  really  matters.    In  tli| 
country  (uir  hauls  are  exceptionally  shoi 
Though  we  pay  more  per  mile  than  tin 
])ay  in  foreign  countries,  our  actual  i  os 
lier  ton  from  point  to  point  are  very  lo' 
In  the  great  iron  and  steel  group  of  irad 
the  average  haul  for  materials  to  funiac! 
and  for  finished  products  to  ports  is  on 
30  miles  in  (ireat  Britain.      It   is  !• 
miles  on  the  Continent  of  Europe,  and 
is  500  miles  in  the  United  States. 
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\    AEROPLANES  AND  AIR 

i  TRANSPORT. 

I 

|\viation  Development  in  Seville. 

^  Seville  is  lapidly  becoming  the  centre 
m  ail"  a€!tiA-itv  in  Spain,  and,  if  the  many 
proposed  air  lines  touching'  this  city  are 
'  ealj^ed,  it  will  bie  one  of  the  most  im- 
nortant  in  Europe.    It  is  said  that  kSeville 

■njoys  the  most  favourable  climate  for 
'lying  of  any  city  in  Europe. 

There  is  an  army  airplane  station  et 
,lie  Tablada,   a  650-acre  tract  of  land 

ocated  just  outside  Seville,  for  which  a 
'lovernment  appropriation  of  3,000,000 
Pesetas  for  hang-ais.  i-ejiair  shops,  living 
..(uarters,  garages,  etc.,  has  'been  made. 

Aircraft  Rule. 

.,  The  Air  Ministry  has  issued  a  statement 
,  0  the  effect  that  passengers  in  commercial 

■ircraft  may  not  be  carried  in  the  seat 
;>eside  the  ]>ilot.  This  rule,  however,  does 
/ot  apply  to  employees  of  the  owner  of 

he  aircraft  oi-  to  Air  IMinisiiy  officiaLsi. 
i'tis  stated  that  this  prohibition  has  been 
^aade  as  a  result  of  the  official  enquiry 
into  the  crash  of  the  French  "  Spad  " 
leroplane  in  the  Cbannel,  when  it  was 
ptated  one  of  the  passengers  in  mid-air 
p&t  his  rea.son,  and  attaoked  the  pilot, 
!  ausing  him  to  lose  control  of  the 
-lachine. 

[lircraft  Orders  Scarce. 

L  According  to  Captain  Guest — whose 
I  ttention  has  been  drawn  to  the  statement 
[(f  Messrs.  liolls-Eoyce,  that  unless  more 
;  rders  could  be  given  to  them  they  would 
,  ave  to  close  down  that  branch  of  their 
jiusiness — a  number  of  firms  in  the  air- 
'laft  industry  are  in  the  same  position, 
')wing  to  the  necessity  for  national 
■conomy,  drastic  reductions  have  been 
|~ffected  this  year  in  the  air  estimates,  an  1 
f  aturally,  money  was  not  at  present  avail- 
r-hle  to  permit  of  larg*e  orders  for  aircraft 
!  eing  placed  by  the  Air  Ministry.  The 
l  osition  of  the  industry  is  engaging  the 
['iixious  consideration  of  the  Air  Council, 
Ind  they  had  made  it  their  busiaess  to 
fepresent  the  matter  strongly  to  ihc 
rovemment. 

i   

;  lying  Fire  Fighters. 

[  Manitoba  is  the  first  province  in  CaTiada 
j|i  rely  solely  upon  the  flving  service  for 
'\e  protection  of  its  forests.  One  ten- 
'assenger  flying  boat  has  been  des]>atched 
)  The  Pas,  aboait  350  miles  north-west 
jf  Winnipeg,  and  it  Avill  shortly  be  joined 
J  three  others.  Foui'  additional 
iiachines  will  eventually  be  stationed  at 
i  ictoria  Beach.,  on  the  eastern  shore  of 
;  ictoria  Lake.  Besides  patrolling"  the 
l^u'ests  of  the  province  and  adjoining 
j'rt'itory,  the  flying  boats  will  be  used  for 
I  mveying  agents  of  the  Dominion  Indian 
j'')epai-tment  and  survey  parties  to  theii' 
i'nsts.  It  is  also  the  intention  of  officials 
[i  carry  mail  and  make  aerial  photo- 
jraphs  of  the  country  from  the  aero- 
j  lanes. 

I'   

I  fiternational  Exhibit  at  Rotterdam. 

j*  Arrangements  are  well  advanced  for  the 
iternational  aviation  exhibition  to  Ibe 
eld  at  Botterdam  under  the  auspices  of 
le  Koninklyke  Wederlandsche  Vereenig- 
ig  voor  Luchtvaart  ('Royal  Netherlands 
erial    Navigation    Association)  during 

l^ie  first  two  weeks  in  SeptemJber.  Airmen 

i 
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from  all  ovei-  ihe  world  are  being  invited 
to  this  exhihil  Ion ,  which  will  be  known 
as  the  International  Concoiirs  Aviatique 
Rotterdam  '(I.C.A.R.). 

The  city  of  Rotter(hnii  has  expended 
large  sums  on  its  municipal  flying  field, 
which  is  now  considered  the  best  in 
Euiope.  The  city  is  co-operating  in  every 
w^ay  to  make  the  exhibition  a  success,  and 
to  this  end  is  making  arrangements  to 
grant  a  subsidy,  and  at  the  same  time 
participate  in  the  guaranty  fund. 

What  Pilots  IVIust  Know. 

A  notice  has  just  been  issued  by  the  Air 
Mini.S'try  stating  that  technical  examina- 
tions, of  which  previous  intimation  has 
been  given,  will  be  broug-ht  into  operation 
on  and  after  July  11  for  all  persons  apply- 
ing for  licenses  as  23ilots  of  flying 
machines  or  for  renewal  of  licences. 

Class  A  Licences  (private  pilots). — The 
subjects  for  examination  will  be  know- 
ledge of  lights  and  signals,  rules  of  the 
air  and  for  traffic  on  and  in  the  vicinity  of 
aerodromes,  together  with  practical  know-- 
ledge  of  international  air  legislation. 

Class  B  Licences  (pilots  of  passenger  or 
goods  machines). — Candidates  will  be 
required  to  have  in  addition  to  the  quali- 
fications for  A,  a  knowledge  of  map  read- 
ing, use  of  compass,  location  of  position, 
and  elementary  meteorology  and  special 
conditions  of  air  traffic. 

The  examinations  will  be  condncted  by 
an  Air  Ministiy  board. 

The  Largest  Aerodrome. 

It  appears  (hat  Fiance  is  to  have  the 
largest  aerodrome  in  the  woidd,  and  it 
will  be  consti'ucted  at  Orly,  ]0' kilos,  south 
of  Paris.  The  area  is  stated  to  be  1,000 
meties  by  1,200  metres,  and  is  situated 
,S9  metres  aboye  sea  level. 

Workshops  for  the  consti-uction  of 
macliines,  offices  for  the  Ckistoims  and  the 
Meteorological  services  and  School  of  Aero- 
nautics will  form  part  of  the  scheme, 
which  was  begun  in  1920  undej-  the  direc- 
tion of  the  Department  of  Aerial  Naviga- 
tion and  the  Fnder-SecretaTy  for  Aero- 
nautics. 

Two  colossal  hangars  are  being  con- 
stnicted  to  sive  shelter  to  dirigibles  up  to 
120.000  cubic  metres.  The  Oily  aero- 
drome will  fonn  a  supplement  to  the 
present  aerial  station  at  IjC  Bourset,  and 
the  little  villag-e  of  Orly,  in  the  rural 
district  of  Seine-et-Oise,  is  destined  to 
become  the  centre  of  moderii  locomotion 
and  a  great  industrial  city. 

Air  Safety. 

Every  precaution  is  beina-  taken  to 
ensure  safe  flying,  and  to  this  end  the 
DaiTuler  Airways  have  installed  an 
elaborate  new  aero-engine-testing  plant  in 
their  enaine  repair  sheds  at  Croydon. 

The  slio-htest  defect  in  an  engine  under 
test  can  be  detected  and  located  by  an 
ingenious  combination  of  electrical  and 
hydraulic  apparatus.  In  addition  to  this 
the  new  testing  iilant  shows  at  a  jylanC'e  the 
exact  power  that  the  engine  is  developing 
when  runninp'  at  various  speeds. 

Each  Daimler  "  express  "  is  provided 
with  two  engines.  One  is  beina-  tuned  up 
and  tested  the  sheds  while  the  other  is 
driving  its  10-seater  "  exnress  "  alona'  the 
airway.  After  a  limited  number  of  flights 
have  been  made  with  one  engine  the 
"  express  "  is  run  into  the  shed,  and  by 


21 

means  of  specially  arranged  cranes  the 
entire  nose  of  the  machine,  complete  with 
engine,  is  swung  out  of  the  aeroplane, 
and  the  spare  engine  and  nose,  direct  from 
(he  new  test  bed,  lifted  into  its  place. 

So  perfect  and  ingenious  are  both  the 
mounting'  of  the  engine  in  the  aeroplane 
and  the  apparatus  used  tO'  change  the 
engine.),  tLat  the  whole  operation  can  be 
cami^leted  in  less  than  an  hour.  Experts 
are  of  opinion  that  with  the  experience 
grained  this  time  could  be  shortened  to 
between  15  and  20  minutes. 

It  is  on  these  lines  that  the  great  Trans- 
ccmtiinental  airway  from  London  to  Con- 
stantinople is  beino-  jdanned.  The  eng'ines 
of  the  giant  air  "  expres.ses,"  which  will 
nm  right  through,  will  be  changed  once 
every  1,000  miles. 

New  Air  Regulations. 

Three  outstanding  alterations  are  a 
feature  of  the  Air  Navigation  Order,  1922, 
which  has  just  come  into  force.  Two  of 
these  are  directly  concerned  with  safety 
in  the  air,  and  state  that:  — 

(a)  From  January  1,  1923,  certificates 
of  airworthiness  will  be  required  for  all 
aircraft  and  not  merely  for  those  employed 
in  public  transport ;  the  daily  maintenance 
certificate,  however,  is  still  only  required 
in  the  case  of  aircraft  falling  in  the  latter 
category. 

(/))  Every  British  aircraft  registered  in 
the  British  Islands  shall,  when  flying, 
can-y  such  instruments  as  may  be  pre- 
scribed by  the  Secretary  of  State. 

(r)  Fees  of  certificates  and  licences 
have  been  revised. 

The  fee  chargeable  on  the  issue  of  a 
certificate  of  registration  of  an  aircraft  is 
fixed  at  fl  Is.,  and  for  the  renewal  of 
the  certificate  5s.  The  following  fees  are 
to  be  charged  on  the  issue  of  a  certificate 
of  airworthiness  for  types  of  aircraft:  — 
When  the  nominal  lioise  power  does^ 

not  exceed  200    £65 

When  the  nominal  liorse  power  does 

not  exceed  400   90 

When  the  nominal  horse  power  does 

not  exceed  600    110 

When    the    nominal    horse  power 

exceeds  600    126 

The  Secretary  of  State  has  power  to 
reduce  fees  where  certificates  are  souglit 
for  machines  resembling  those  already 
certified  when  resemblance  is  sufficient 
materially  to  reduce  the  work  of  testing 
and  examination.  For  subsequent  aircraft 
of  a  certified  type  a  cei'tificate  may  be 
issued  for  a  fee  of  £5  5s.,  which  also  is 
the  charge  for  the  renewal  of  certificates. 
A  pilot  is  charged  £1  Is.  each  for  medical 
examination  and  for  flying  test,  and_5s. 
each  f(U>  licence  and  tedinical  examina- 
tion . 

The  "  Juniter  "  Engine. 

The  Bristol  Aeroplane  Co.'^  "  Jupiter" 
engine  is  one  of  our  biaaest  successes  since 
the  armistice,  and  it  is  thororighly  dis- 
r.ppointing  that  ^^^-'k  of  enternrise.  on  th^ 
part  of  our  Air  Ministry  should  give  work 
to  French  shops  which  we  badly  want 
here.  When  exhibited  in  France  the  re- 
sults were  so  satisfactoiy  that  French 
engineers  at  once  became  enthusiastic 
about  it,  and  the  makers  of  the  Gnome 
engine  at  once  approached  the  makers 
with  a  view  to  the  building  of  the  engine 
in  France  in  order  that  it  might  be  fitted 
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to  French  commercial  and  war  machines. 
Further  search  tests  have  also  proved  so 
satisfactoi-y  that  it  has  Ibeen  decided  to 
biiild  the  machine  in  France. 

It  is  only  fair  to  state  that  technical 
opinion  at  the  Air  Ministi-y  is  so  favour- 
able to  the  "  Jupiter  "  engine  that  only- 
lack  of  money  available  for  the  purpose 
prevented  the  placing*  of  large  orders. 

The  object  of  the  Bristol  Aeroplane  Co. 
in  oariying  out  tlu^ir  research  at  a  cost  of 
tens  of  thousands  of  pounds  was  to  produce 
au  aeioplane  iio-w  er  plant  which  should  be 
the  most  powerful,  anid,  for  its  power, 
the  lightest,  air-cooled  motor  ever  Imilt. 
Their  research  resulted  in  the  production 
of  the  "  Jupiter  "  engine,  a  400  h.p. 
nine-cylind«red  air-cooled  engine  (the 
cylinders  not  being  revolving-  ones  but 
stationaiy).  The  engine  was  submitted  to- 
the  most  rigoroais  tests  of  the  Bi'itish  Air 
Ministry,  and  emerged  from  this  trial 
triumphantly,  and  put  this  countiy  in  the 
position  of  having  an  aero-engine  of  a 
type  no  other  countiy  could  boast.  The 
"  Jupiter  "  has  25  per  cent  fewer  working 
parts  than  a  water-cooled  engine,  and, 
while  capable  of  developing  a  maximum 
of  450  h.p.,  occupies  a  space  of  only  2  ft. 
from  front  to  back. 

It  might  not  be  too  late  yet  if  the 
Government  would  act  at  once.  If  they 
do  not  do  so  in  all  probability  the  per- 
sonnel which  has  produced  the  engine,  as 
well  as  the  plant,  will  be  disbanded.  This 
is  the  more  i-egrettable,  as  there  is  plenty 
of  skilled  labour  able  to  build  the  motor 
available. 


Air  Services  in  Northern  Africa. 

The  development  of  regular  air  lines  m 
Northern  Africa  is  engaging  the  active 
attention  of  the  authorities  and  Colonel 
Sacconey,  Director  of  the  Aerial  Naviga- 
tion Service,  is  at  present  in  Algiers,  dis- 
cussing with  the  Delegations  Algeriennes 
the  granting'  of  subsidies  for  the  establish- 
ment of  a  network  of  air  lines  in  Algeria 
and  Morocco  and  later  across  the  Sahara 
to  TimbiictoQi.  Colonel  SareGney  statew 
that  three  large  aerial  jjorts  are  envisaged, 
Algiers,  Casablanca  and  Tunis.  There  are 
to  be  five  lesser  landing  places  at  Gabes, 
Constaiitine,  Oiaii,  Biski;)  and  Toiiguoiirt; 
four  seaplane  stations  will  be  established 
at  Tunis,  Algiers,  Gabes  and  Oran ;  and 
10  eniprg*e]iey  landing-  grounds  for  aero- 
planes, and  six  for  seaplanes,  will  be 
installed. 

At  present,  besides  the  regular  service 
from  Toulouse  to  Casablanca  by  way  of 
Spain,  there  is  a  regular  service  between 
Algiers  and  Biskra,  which  in  April  and 
May  carried  a  number  of  passengers.  The 
service  is  at  present  suspended,  but  when 
the  hot  weather  is  over  it  will  be  reopened 
for  the  tourist  season.  It  is  this  line 
which  it  is  proposed  later  to  extend  to 
Touggourt,  and  thence  across  the  waste  of 
the  Sahara  via,  the  posts  of  Wargla,  Nassi 
Tnifel,  Insala,  Timmisao  and  Tilimssi  to 
Timbuctoo.  That  this  route,  although 
perilous,  is  nevertheless  possible,  was 
])roved  when  Lieut.  Vuillemin,  alone  of 
the  three  aeroplane  crews  that  set  out, 
arrived  at  the  Niger  after  crossing"  Ihe 
desert.  Of  ihe  other  two  aeroplanes,  one 
was  obliged  to  turn  back  and  the  third, 
with  General  de  la  Perrine  on  board,  came 
down  in  the  desert  far  from  any  post. 
Two  of  the  occupants  were  discovered 


some  time  later  in  a  state  of  complete 
exhaustion ;  General  de  la  Perrine,  who 
had  refused  to  take  any  water,  leaving  it 
all  to  his  comrades,  Avas  dead.  It  will 
naturally  not  be  possible  to  prevent  the 
recurrence  of  such  accidents,  but  the 
establishment  of  emergency  landing 
grounds  where  water  luul  petiol  will  be 
available,  and  also  an  improved  line  of 
wells,  will  do  much  to  render  them  less 
probable. 

Oil  O'ctober  1  it  is  hoped  to  inaugurate  a 
regular  air  service  between  Oran  and 
Casablanca,  and  next  year  two  coastal 
lines,  linking  up  Gabes  and  Casablanca, 
will  be  established.  The  seaplane  service 
now  running  between  Marseilles  and  Cor- 
sica is  to  be  extended  next  year  to  Sardinia 
and  Tunis,  or  Sardinia  and  Bizerta. 

Finally,  if  the  French  Government 
decides  to  construct  ligid  airshijis,  they 
will  be  employed  to  ply  between  Paris, 
Marseilles,  Algiers,  Oran,  Casablanca  and 
Dakar. 

Despite  the  difficulties  of  establishing 
air  lines  in  the  hinterland,  it  is  felt  that 
the  aeroplane  is  the  one  method  of  com- 
munication which  will  effectively  open  up 
the  Sahara,  the  ultimate  conquest  of 
which  is  the  dream  of  so  many  French- 
men who  have  passed  their  period  of  mili- 
tary service  in  Africa.  Under  the  French 
regime,  sufficient  posts  between  Algiers 
and  Timbuctoo  have  now  been  established 
to  make  the  supremacy  of  man  over  the 
desert  more  than  a  possibility. — Renter. 


Britain's  Air  Power. 

The  Air  Miiiisier,  Cajitain  F.  E.  Guest, 
has,  during  the  past  week,  heard  the  views 
of  great  air  transport  concerns  on  the 
question  of  the  future  of  Britain's  air 
power. 

At  Adastral  House,  Ivingsway,  there 
waited  upon  him  representatives  of  the 
three  companies  engaged  in  the  Paris- 
London  and  Paris-B'russels  air  services — 
lui.mely,  the  Daimler  Hire  Co.  Ltd..  the 
Instone  Aii  Line,  and  the  Handley-Page 
Transport  Ltd. — in  order  to  Ining  to  his 
notice  difficulties  with  which  they  are 
confronted  regardless  of  the  subsidies 
received. 

Last  year,  when  the  temporary  subsidy 
scheme  was  introduced,  only  the  Instone 
Air  liine  and  the  Handley-Page  Transport 
Co.  were  operating  sei-vices  between 
London  and  Paris,  and  the  scheme,  by 
agreement,  was  limited  to  ii  period  of 
seven  months  between  February  and 
October  21.  Owing  to  difficulties  which 
arose  in  getting  the  present  subsidy 
arrangement  completely  settled,  the  tem- 
])()rary  arrangement  was  continued  until 
March  this  year,  and  under  it  the  Council 
guaranteed  the  companies  a  clear  profit  of 
10  per  cent.  Actually  the  firms  were  paid 
£75  in  respect  of  each  flight,  but  for  the 
first  seven  months  there  was  a,  maximum 
fixed  of  £25.000  for  each  conqiany.  The 
present  subsidy  scheme,  wliich  is 
apparently  inadequate,  came  into  o])era- 
tioii  on  tlio  London-Paris  route  on  Aj)ril  1, 
and  api)lied  to  all  three  comjianies.  In 
detail  it  was  that  companies  were  to  g'ot 
25  per  cent  on  their  gross  r(>ceipts  from 
passengers,  mails  and  goods,  jilus  £3  per 
passenger  ])er  flight,  and  3d.  per  £1  on 
goods  carricnl.  It  was  laid  down  tliat  iho 
taiiti'   wiis   to   be    approved    liy   tlic  Air 


Ministry,  and  in  consequence  of  t!u 
French  subsidised  companies  charging  t'( 
per  person  per  single  journey  the  Briti>l 
rate  was  fixed  at  this  figure.  Various  otlicil 
concessions  were  embraced  in  the  aiTangc 
inent,  including-  the  option  ceded  to  tin 
companies  to  purchase  aeroplanes  undc; 
an  instalment  system,  and  it  is  interestini 
to  note  that  under  this  scheme  the  anion  n 
which  each  company  receivea  per  head  ]io 
journey  was  £10  10s. 

The  situation  to-day,  however,  is  by  ik 
means  comparable.  It  is  a.  generall; 
accepted  fact  in  the  keen  competition  tlia 
has  ensued  between  the  British  firms  aiu 
their  rival  competitors  over  the  roiHf 
subsidised  that  the  British  finns  hav 
established  a  distinct  domination  if  lh 
number  of  passengers  earned  can  be  taki'j} 
as  any  criterion.  But  it  would  appear  tliaj 
successful  achievement  in  this  respect  La  I 
been  attained  at  the  expense  of  a 
accelerated  service  and  consequent  i::; 
heavy  financial  loss. 

No  agreement  was  amved  at  in  regari 
to  air  power  during  the  debate  on  th^ 
Treaties  of  Washington  Bill,  and  it  ua 
suggested  that  there  should  be  a  similal 
conference  to  deal  with  the  question  ( 
aerial  weapons.    The  House  was  assurer 
however,  by  Mr.  Aiiiery,  who  stated  tliai 
the  limitation  of  aerial  armaments  La 
been  considered  by  a  special  committee  < 
the  Wasliington  Conference,  and  it  av? 
decided  that  such  limitation  was  not  pra( 
ticable  at  the  present  time.    There  wci| 
many  difficulties  in  the  way  of  separatin 
the  functions  of  military  and  civil  aircraf 
and  so  far  as  the  Government  Avere  e  n 
cerned  they  would  use  evei-y  endeavour  t, 
achieve,  by  negotiation  a.nd  confereiicil 
an   extension   of  what   we  achieved  ;i 
Washington. 

It  was  Captain  Elliot  who  direct 
attention  to  the  subject.  The  problem  i 
regard  to  new  fields  of  activity  had  no 
he  feared,  been  realised.  Annies  we, 
leaping  into  the  air  all  over  the  woili 
The  sky  was  beginning  to  hum  with  the' 
locusts' of  death,  who,  in  case  of  wa; 
would  probably  make  London  uninhabi; 
able  within  24  hours.  In  his  opinio  | 
what  concerned  Europe  most  of  all  w; 
the  question  of  aerial  armaments,  and  1 
suggested  a  conference  on  the  lines  < 
Washington  to  deal  with  this  matte 
Rear-Admiral  Sir  R.  Hall  wtrs  sceptical  : 
France  being  persuaded  to  join  such  a  (  o 
ference  at  the  present  time,  and  he  pointt 
out  that  two  of  the  great  powers,  (Ic; 
manv  and  Russia,  were  not  signatories  I 
the  Washington  Treaty.  They  had  smii 
navies,  but  they  had  possibilities 
possessing  a  very  great  air  force.  | 

Captain  Wedgwood  Benn  described 
"  a  scare  "  the  fears  as  to  aerial  streng 
wliich     had     recentlv     been  expres>e 
Although  it  was  admitted  that  it  might 
some  10  years  before  there  would  be  wa 
these  people  were  urging  the  imniedia 
construction  of  war  machines  which  won 
be  obsolete  befcue  they  would  be  require 
There  was  such  a  thing  as  conseixing  o 
financial  resources.       He  was  intere-t 
more  in  aircraft  as  a  civilisation  ag(-ii 
than  a  war-making  agency.  It  had  ca]>a' 
lies  for  conferring  benefits  on  niankin 
and  in  making  agreements  we  shouM 
cart  ful  not  to  hinder  the  development 
civilian  aviation. 
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Shipping  and  Shipbuilding. 


,  Shipping  Subsidy. 

jhe   need   for    subsidisiug    the  U.S. 
fchaiit   marine   cannot    be  accurately 
ksured  under  present  conditions,  the 
ionaJ  Bank  of  Commerce  in  New  York 
?.      Li^gislative  re^ti  ictioiis    and  the 
TP  depressioai  in  shipijing  discourage 
)  operators  from  pur cha. sing  Govern- 
it  vessels  and  make  it  impossible  to 
3rmiue  whether  or  not  they  can  com- 
3  with  foreign  ships  in  normal  times. 
It  woidd  be  a  mistake  to  assume  that 
disposal  of  these  vessels  is  the  primary 
jsideration,"    the    bank    says    in  its 
giazine,  Commerce  Monthli/,  for  July, 
he    ships    were    built    for    a  war 
jrgency,  and  it  would  be  better  to  write 
m  off  as  a  war  expense  at  once  than  to 
'ead  the  loss  over  a  period  of  years,  or 
_  sihly   to    extend   it    indefinitely,  by 
(j'lblishing  subsidies  higher  than  would 
1|  necessary  to  permit  U.S.  participation 
isthe  shipping  industry.'' 
!  '  The  first  problem  to  be  solved  is  that 
(  putting  the  U.S.  ship  operator  on  a 
Mild  basis,  and  this  implies  freedom  from 
i;  ificial  restrictions  which  may  increase 
(  apital  charges.    At  the  present  time 
'  free  ship  '  policy,  by  which  foreign- 
Ifjilt  ships  are  admitted  to  U.S.  registry, 
■'still  in  force,  but  it  was  adopted  as  an 
(!,ergency  measure  just  before  the  war 
ifl  is  not  so  well  established  but  that  it 
::;?ds  active  sixpport. 

|j '  Within  the  limits  compatible  with 
ety,  such  as  are  enforced  by  other  mari- 
:xe  nntions,  the  T'.vS.  shijD  on.eratoi 
i)uld  be  free  to  hire  his  labour  where  it 
!  cheapest,  just  as  he  should  be  able  to 
!  V  his  ships  where  they  are  cheapest.  If 
!  S.  labour  cannot,  ]>y  its  superior 
Kciencv  at  sea,  maintain  there  its  higher 
'mdard  of  living,  it  should  be  diverted  to 
|ier  industries  where  its  efficiency  will  be 
]  value.  The  only  justificntiou 
"  burdening  the  ship  operators  with  a 
,)our  subsidy  or  with  a,  shipyard  subsidy 
L  regard  for  national  defence.  In  both 
pes  it  may  be  maintained  that  direct 
['bsidy  carefidlv  earmarked  is  much  to 
I  preferred  to  an  iiulirect  method  wliose 
|st  is  impossible  to  determine, 
j  "  The  removal  of  discriminatory  restric- 
!^)ns  in  regard  to  labour  and  the  main- 
tiance  of  the  '  free  ship  '  policy  would  in 
probability  still  leave  the  U.S.  operator 
'  a  disadvantage.  He  woiild  be  handi- 
■  pned  both  by  inexperience  and  lack  of 
^  ablished  t'arle  cr:  itied  inns  and  bv  sub- 
lies  granted  by  otlicr  nations.  Both  of 
lese  are  legitimate  bases  for  demands 
r  Grovemment  help  in  some  form,  but 
'ither  would  justify  heavy  subsidy. 

'  The  outstanding  fact  in  regard  to  the 
'pd  of  Government  assistance  for  the 
•  S.  merchant  marine  is  that  the  need 
rnnot  be  accurately  measured  at  me 
'esent  time.  Unquestionably  a  subsidy 
Tiecessary  to  enable  U.S.  shins  to  com- 
'te  rnider  present  conditions,  but  wordd 
not  be  a  mistake  to  perpetuate  present 
inditioH'*?  A  subsidy  based  on  the 
esent  differential  in  ouerating  costs 
lould  in  effect  be  a  subsidy  to  a  certain 


class  of  labour.  A  subsidy  intended,  in 
addition,  to  make  possible  the  operation 
of  more  ships  than  there  is  traffic  for  in 
the  depressed  state  of  foreign  trade,  would 
certainly  establish  an  artificial  basis  for 
U.S.  shipping  which,  in  the  long  run, 
would  prove  expensive  to  the  taxpayer 
beyond  all  need." 


Kirk  Shipping  Co. 

An  extraordinary  general  meeting  of 
the  shareholders  of  the  Kirk  Shipping  Co. 
Ltd.  was  held  during  the  past  week  to 
discuss  the  proposals  for  the  voluntary 
winding-up  of  the  company. 

Dealing  with  the  affairs  of  the  company, 
Mr.  l)e  Mattos,  one  of  the  directors, 
stated  it  would  not  come  as  a  surprise  that 
they  were  unable  to  carry  on.  At  the  last 
general  meeting  there  were  hopes  that 
trade  might  improve  and  the  company  be 
able  to  get  out  of  difficulty,  but  things 
had  gone  from  bad  to  worse. 

The  sum  due  to  the  bank  was  something 
over  £100,000,  and,  in  addition,  there 
were  outside  creditors  for  sums  amounting 
to  about  £5,000.  This  being  the  case, 
and  having  no  capital  to  go  on  with,  and 
tlie  utter  impossibility  to  lun  the  ships 
witliout  considerable  loss,  the  directors 
had  come  to  the  decision  theiei  was 
nothing  to  do  but  wind  up  the  company. 
He  explained  that  from  the  time  the  com- 
pany was  floated  the  directors  had  never 
received  one  half-penny  for  their  services, 
and  even  Messrs.  Atkins,  the  managers, 
who  had  had  to  put  up  with  the  heat  and 
burden  of  the  day,  had  received  little  or 
notliing  by  way  of  remuneration. 

In  addition,  the  directors  were  by  far 
the  largest  shareholders,  holding  70,000 
shares,  which  were  paid  for  in  hard  cash, 
and  had  made  themselves  responsible  to 
the  bank  for  the  whole  of  the  overdi-aft. 
While  the  shareholders  had  lost  what 
little  they  put  into  lue  company,  the 
directors  were  infinitely  worse  off.  They 
had  not  only  lost  every  penny,  but  they 
had  made  themselves  responsible  for  an 
amount  which  it  would  be  very  difficult, 
if,  indeed,  possible,  for  them  to  meet. 

The  company  had  been  kept  going  by 
the  bank  for  the  last  12  months  or  more. 
He  was  grateful  to  them  for  that,  but  as 
things  had  turned  out  it  would  ha^-e  been 
better  had  they  not  don©  so.  They  were 
exceedingly  sony  for  the  shareholders, 
and  teudeied  them  their  sinceie  sym- 
pathy ;  they  were  also  soiTy  for  themselves 
as  directors,  who  were  infinitely  worse  off. 
It  was  no  fault  of  the  directors  that  this 
unprecedented  slump  had  happened. 

The  value  of  the  steamers  when 
bought  was  £232,893  7s.  5d.,  and  to- 
day they  would  probably  get  £30,000 
for  them. 

The  bank  would  seize  the  steamers,  but 
whether  they  would  sell  them  immediately 
or  place  them  under  the  management  of 
another  firm  was  for  the  bank  to  say.  The 
cninjiany's  bank  pa>>  b  'ok  shoiwed  that  to- 
day they  were  in  debt  to  tlie  bank  to  the 
tune  of  £108,980  17s.,  and  there  were  other 
creditors   to    the   extent   of   £4,000  or 


£0,000,  the  total  deficit  being  in  the 
neighbourhood  of  £114,000.  The  direc- 
tors made  no  apology  for  the  position, 
because  it  was  brought  about  through  no 
fault  of  their  own. 


Japanese-built  Ships. 

It  is  rather  curious  to  notice  that  about 
the  only  tonnage  which  the  United  States 
Shipping  Board  finds  itself  able  to  dispose 
of  with  comparatively  little  difficulty  is 
that  built  in  Japan,  under  the  war-time 
agreement  by  which  the  Orientals  under- 
took to  deliver  a  certain  number  of  ships 
if  the  United  States  would  spare  them  a 
C|uantity  of  ship  steel.  Never  have  the 
Japanese  felt  their  lack  of  steel  so  much 
as  in  the  days  of  the  shipping  boom,  when 
they  needed  tonnage  as  much  as  anybody, 
and  had  not  the  material  to  construct  it. 
Several  of  the  earlier  ships  were  rejected, 
says  the  Journal  of  Commerce,  and 
replaced  by  their  builders,  so  that  the  Jap- 
built  ships  became  something"  of  a  bye- 
word  and  the  U.S.  administration  was 
frequently  blamed  for  ever  liaving  entered 
into  the  contract.  It  is  not  uninteresting 
to  remember  that  when  many  of  them 
were  delivered  in  the  Pacific  ports  it  was 
discovered  that  they  had  been  built  with 
bunks  which  were  coonfortable  enough 
for  a  lit  lie  Jap,  bu:t  which  took  a 
few  inches  off  each  end  of  a  hefty 
American  sailcrman.  Getting  this 
feature  put  right  cost  veiy  consider- 
.ablei  sums,  but  it  was  not  to  the  credit  of 
the  U.S.  Shipping  Board  officials,  who 
liassed  the  plans,  or  the  inspectors  who 
were  on  the  spot  supervising  the  constiiic- 
tion  of  the  ships.  Now  it  proves  that  in 
sjute  of  the  bouquets  that  were  thrown  a.t 
the  standard  ships  built  m  the  United 
States  yards  and  the  mud  that  was  slung 
at  the  Orientals,  the  Yankee  shipowners 
themselves  have  no  doubt  as  to  their 
preference.  It  is  also  rather  interesting 
to  note  that  it  was  this  steel  contract  that 
made  the  Japs  more  than  ever  anxious  to 
get  control  of  the  rich  oi-e  deposits  in 
China,  and  has  led  to  all  sorts  of  trouble. 


Proposed  Shipbuilding  Exhibition. 

At  a.  recent  meeting  of  the  Home 
Affairs  Committee  of  Glasgow  Chamber  of 
Commerce  the  proposal  to  hold  a  Ship- 
building, Engineering  and  x\llied  Trades 
Exhibition  in  the  Kelvin  Hall,  Glasgow, 
in  November  next  was  considered.  In 
response  to  a.  request  by  the  Kelvin  Hall 
Committee  for  the  views  of  the  Chamber 
as  to  the  advisability  of  promoting  the 
exhibition  this  year  steps  were  taken  to 
communicate  with  a  number  of  associa- 
tions and  firms  interested,  and  the  secre- 
tary (Mr.  Thomas  Cameron)  submitted  the 
replies  he  had  received.  These  were 
practically  unanimously  opposed  to  the 
holding  of  such  an  exhibition  this  year. 
A  number  of  the  firms  indicated  that  they 
would  not  exhibit  in  the  event  of  the 
scheme  being  proceeded  with.  In  these 
circumstances  the  committee  unanimously 
resolved  to  recommend  that  the  exhibition 
should  not  be  held  this  year. 
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Increased  Norwegian  Tonnage. 

Tlip  \\-ei>i;iii  incrcai.1  ilt"  iiiaiiiie  on 
July  I  totalled  2.574,(101!  lojis,  vrliifjli  is 
2  [rei  cent  iiioie  (]ian  Ijeforp  tlip  wai. 

Conditions  on  British  Ships. 

The  Presidenl  ot  the  ]5oa.id  of  Trade, 
Mr.  Stauley  Baldwin,  Las  promised  to 
visit  different  vessels  to  ascertain  tlie  con- 
ditions imder  which  seamen  live  aboard 
British  ships.  He  has  decided  to  make 
the  visit  owing-  to  several  complaints 
having  been  made  of  the  conditions  on 
British  ships. 

He  received  a  dej)utation.  one  of  the 
inembers  of  wliich.  Mr.  McVev  (iSailors' 
and  Firemen's  TTiiion),  stated  that  firemen 
Avorked  56  hours  a  week  a.t  sea  and 
stewards  90  to  96.  The  48-hour  week,  he 
added,  had  been  adopted  by  Australia, 
New  Zealand,  France  and  Portugal. 

Mr.  James  Henson  said  that  the  accom- 
modation was  us  bad  to-day  as  it  was  25 
years  .ago. 

Hall  Liner  Launched. 

The  single-screw  steamoi  City  of  Evans- 
ville,  which  is  being  built  for  the  Hall 
Line  of  the  Ellerman  Twines  Ltd.  Tlnver- 
nool)  by  Messrs.  William  Gray  &  Co.  Ltd., 
West  Hartlepool,  was  successfully 
launched  on  Mondav  last. 

She  has  two  decks  laid  with  long  poop 
and  combined  bridge  and  forecastle  decks. 
She  has  a  cruiser  stem,  and  is  451  0. 
](i\i>  and  57  ft.  3  in.  in  breadth,  with  a 
moulded  depth  oif  32  ft.  10  in.  The 
double  bottom  is  ai ranged  for  the  cariiage 
of  oil  fuel  and  fresh  water  and  the  pro- 
pelling'machiner  yconsists  of  a  set  of  triple- 
expansion  engines. 


Shmbuilding  Outlook. 

The  edilor  of  77/ r  fuiiipcnclluiii  has  been 
makinsr  special  ennuiries  into  the  state  of 
the  shipbuilding  trade  in  the  hone  that 
possiblv  the  settlement  of  the  disputes 
with  the  shipyard  and  engine  workers 
would  Ibe  followed  by  some  improvements 
in  the  demand  for  new  tonnase.  but  he 
finds  nothing-  reassuring.  Shinbuildinp; 
and  shipping  inevitably  go  hand  in  hand, 
he  writes,  and  while  the  condition  of  the 
shippinp-  trade  is  such  that  only  05  nei' 
cent  of  the  woild  tonnage  can  find  employ- 
'upnt,  it  is  almost  useless  tn  look  for  anv 
improvejuent  in  shipbuilding.  Thouqh 
the  world  is  hungry  for  poods.  fluctuating 
e>-chang-e  and  lack  of  credit  make  it  impos- 
sible for  foreign  countries  to  purchase 
more  than  bare  necessities,  and,  conse- 
quently. 35  per  cent  of  the  world's 
tonnage  is  left  idle  for  want  of  trade.  Tt 
is  not  so  niTich  that  there  is  an  excess  of 
woild  tonnaqe  (in  spile  of  recent  large 
addition  to  the  total  bv  the  United  States') 
as  that  world  trade  is  not  nonnal.  and 
canno'tbe  normal  uptil  credit  and  exchanse- 
are  stabilised.  While  this  supply  of 
tonnage  remains  in  excess  of  ths  world's 
reduirements,  there  cannot  be  any  appie- 
eiable  demand  for  new  shins,  and  ship- 
building cannot  be  expected  to  improve. 

But  over  and  above  this  basic  fact,  there 
is  the  financial  position  of  the  shipping- 
industry  to  consider.  Shipowners'  reseiyes 
have  been  notoriously  drained  bv  losses  on 
trading,  heavy  taxation  and  the  recent 
absorption  of  ex-enemv  tonnage,  and  thev 
hav(>  not,  in  general,  the  capital  available 
for  new  ships.      In  the  last  two  years 
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British  owners  have  absorbed  1,500,000 
tons  of  ex-fjernuxn  ship])ing,  vahicd  a  I 
about  i'20, 000,000,  and  in  the  two  years 
previously  they  took  over  from  the 
Governmcni  standard  shi])s  to  the  value  of 
£'34,000,000.  To  pay  for  these  vessels  has 
uaturally  taxed  the  financud  resources  of 
oui'  shipping  (•()m])anies,  especially  as  they 
have  not  been  able  to  recoup  themselves 
out  of  cnnent  jnofits  of  trading,  since 
there  has  been  more  loss  than  profit. 
Wherefore,  British  shipowners  in  the  mass 
are  not  able  to  build  new  tonnage,  if  they 
wanted  to  do  so,  which  they  do  not.  (it 
course,  there  are  shipping  companies 
which  sold  out  their  steamers  at  good 
prices  during  the  boom,  and  invested  the 
l^roceeds  in  (xovernment  funds,  w'ith  the 
object  of  building  when  the  right  time 
came.  But  that  time  is  not  yet.  They 
are  waiting  for  a>  redtiction  in  cost  of  con- 
struction to  an  economic  level,  and 
possibly  also  foi-  the  best  tyjie  of  shi})  (in 
relation  to  propelling-  macliinei  v)  to  be 
produced.  So  far,  the  inducement  to  build 
new  ships,  except  for  a  few  special  trades, 
is  practically  nil.  Present  costs  are  still 
disproportionate  to  rates  of  freight  and 
steamers'  earnings,  and  between  the  piices 
of.  new  and  second-hand  ships  the 
difference  is  all  in  favour  of  old  tonnage. 

Shipping  Conditions  in  Holland. 

According  to  the  report  of  the  Royal 
Packet  Navigation  Co.,  Amsterdam,  for 
1921,  the  biiilding  of  ships  ordered  in  "pre- 
vious years  has  been  proceeded  with,  but 
ro  new  orders  have  l)een  given  noi'  did  any 
purchases  take  place.  Working  exj^enses 
have  increased  to  an  extraordinary  high 
level,  and  are  now  a  source  of  great 
anxiety.  Salaries  and  wages,  which  had 
been  increased  in  proportion  witli  the 
undoubtedly  high  cost  of  living,  now 
absorbed  very  considerable  sums.  The 
fleet  needed  very  costly  repairs,  and, 
generally  speaking,  it  could  be  said  that 
the  price  of  all  necessities,  and  in  par- 
ticular that  of  fuel,  were  very  much  above 
the  normal  level. 

(lovernnipnt  traffic,  both  in  passengers 
and  goods,  showed  a  certain  amount  of 
improvement,  but  jjiivate  trade,  especialy 
as  regards  mei (  lianilise,  decreased  to  a 
remarkable  extent.  In  order  to  keep  its 
business  as  far  as  possible  on  a  profitable 
basis,  the  company  was  obliged  to  increase 
its  ];rivate  tariffs,  but  this  could  not  be 
done  with  the  Qovernment  tariffs,  as  they 
are  fixed  by  law. 

Since  February  of  the  year  under  report 
extensive  economies  have  been  made,  and 
at  the  beginning  of  the  current  year  all 
honoiaria,  salaries  and  wages  were 
reduced  by  10  per  cent.  The  traffic  from 
tlie  Archipelago,  so  far  as  the  regulai- 
lines  were  concerned,  yielded  a  consider- 
ably reduced  revenue;  in  spite  of  the  fact, 
as  compared  with  the  previous  year,  the 
same  number  of  voyages  were  made  on 
the  .iava-Austialia  line,  and  there  wire 
two  nu)re  on  the  (*hina  line. 

The  Ignited  XetluMlands  Navigation 
(.'().,  the  report  jnoceeds,  with  w^''*'' 
the  Royal  Packet  (-o.  is  associated, 
experienced  the  full  effect  of  low  fieigiit 
rr.tcs,  and  accoidingly  the'  financial  results 
of  1921  are  not  favourable.  The  very  con- 
siderable cargo  traflic,  however,  affords 
grounds  foi-  the  expectation  that  the 
future  will  show  the  stability  of  the  undev 
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taking,  although  the  further  developniJt 
of  the  business  may  still  reciuire  conoid:. 
;ible  financial  sacrifices. 

Although  the  revenues  of  the  Pn  1 
Packet  Navigation  (Jo.'s  ])usiness  we 
about  the  same  as  those  of  1920,  til 
results  wei'e  more  seriously  affected  tlB 
in  the  preceding  year  by  the  veiy  hinl 
working  expenses. 

The  gross  working  profit  anion  ufl 
to  Fl. 4, 518, 067,  as  compared  \v|i 
Fl. 4, 983, 963  for  the  previous  year.  Us 
]iroposed  to  write  off  F1.2,5T5,';l 
1 11.2, 386,^53)  for  depieciatiou  of  the  iff 
and  Fl. 1,055, 870  (Fl. 822, 829) for  deinw 
tion  of  establishments,  and  to  pay  a  d 
dend  of  2?.  Tier  cent. 


The  Two  Capital  Ships. 

Tli(>  statement  of  Pord  Lee,  First  I 
of  the  Admiralty,  should  settle  the  con 
versy  (hat  has  centred  round  the  propo 
new  capital  ships.      A  bi  giisk  would 
involved  in  idacing  our  faith  entirely 
aircraft  for  naval  purposes,    l^ord  Lee 
not  discuss  the  technical  question  of  w 
aircraft  were  or  were  not  capable  of 
attacking    surface    vessels.      He  sta 
that  the  Admiralty  believed  that  it 
feasible  to  build  capital  ships  which  sho 
bie  reasonable  proof  against  any  known 
so  far  as  one  could  foresee,  any  lik 
methods  of  attack.    Designs  for  that  p 
pose  had  already  been  worked  out, 
were  ready  for  the  builders'  use.  It 
estimated  that,  with  the  present  price 
materials  and  labour,  the  two  ships  wo 
cost  £6.500,000  each,   or,  including 
accessories,    reserve    stores  afloat 
ashore,  something  like  £8,000,000  ea 
When  they  were  completed  four  exist) 
capital  ships  Mould  have  to  be  scrap 
under  the  Washington  agreement, 
saving-  effected  in  personnel  would  be  1 
men,  and  the  annual  saving  in  upke|, 
etc.,  £250,000. 

The  present  relative  position  wa<  p 
f(dlows  :  The  Fnited  States  had  three  p(  |- 
•Tutland  capital  ships,  practically  cf;- 
ideted:  Japan  had  two  actually  conijib  : 
Great  Britain  had  only  one,  built  \r.\\  < 
before  and  partly  after  .Jutland.  Tit  r 
countries  had  none. 

Unless  these  two  capital  ships  were  p  - 
ceeded  with,  we  should  have  to  abaiu  j 
the  one-Power  standard,  and  should  ij 
to  third  place  in  the  most  vital  portion jf 
a  fleet.  Such  a  course  would  be  fatal  ) 
prestige  and  incompatible  with  Govpj- 
ment  pledges. 

The  First  liord  expressed  surprise  tit 
the  campaign  should  be  pursued  in  ;  ^ 
responsible  or  interested  ijuarter  aftei  t 
whole  question  had  been  tlnashed  out  s 
a  special  committee  of  the  Committi'c 
Lnperial  Defence.  He  also  stated  thai  iv 
Percy  Scott  had  declined  to  give  that  .  (  !- 
niittee  auv  assistance  whatever,  wlin, 
,oui)led  with  the  fact  that  he  had  ii< 
>erved  on  a  capital  slu])  tor  over  30  y.M  . 
diniinrshed  the  force  and  responsibditv  t 
his  utterance.  j 

World's  Shipping  Losses. 

It  is  computed  that  diijiowners  all  o  T 
the  world  have  lost  the  huge  sum  |t 
£1.300,000  as  a  result  of  the  great  .duii,. 
This  nu'ans  that  their  property  Inis  dc|«  - 
ciated  in  value  to  ^uch  an  extent. 
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INSURANCE. 


:or  Transport  Insurance. 

'his  question  ot  iiisuianee  is  one,  as  we 
e  before  insisted  in  this  column,  that 
adiiectly  yet  vitally  affects  the  manu- 
uier  of  motor  vehicles  as  well  as  the 
.-.  A  very  inteiesting'  article  appeared 
the  subject  in  ihe  Or(j<i>iiscr  recently, 
writer  poiniing  out  that  accidents  will 
pen  in  the  best  regulated  traific,  and, 

being  so,  the  better  the  insurance  the 
iter  the  saving  of  money  and  the 
,ller  the  anxiety  of  the  motor  vehicle 
ler.  The  insurance  of  the  lorry, 
very  van,  or  other  motor  vehicle 
aid  ' cover  the  lisks  which  fall  under 

following  headings,  viz.  :  Third  party, 
,iage  to  vehicle,  loading  and  unloading, 
,  burglary,  or  theft.    These  are  the 

s  the  covering  of  which  should  form 

backbone  of  every  commercial  motor 
icle  insurance  policy. 

lie  third  party,  or  public  liability,  risk 

he  gravest,  inasmuch  as  it  may  not 
!/  involve  the  loss  of  human  life,  but 

n  a  purely  financial  point  of  view  is 
ily  to  prove  the  most  costly  form  of 
I  dent.  The  owner  of  the  vehicle,  not 
^  driver,  is  answera'ble  in  the  event  of  a 
jm  for  damages,  and  the  compensation 
-such  a  third  party  as  the  important 
[iuess  man  for  loss  of  income  or  loss  of 
Lfits  by  incapacity  to  attend  to  business, 
1  ivariably  heavy.  Assuming,  however, 
1';  such  a  claim  when  brought  to  court 
f  ot  substantiated,  the  unfortunate  motor 

icle  owner  is  even  then  faced  with  the 
jsiderable  expense  incurred  in  defend- 
i|  the  claim,  and  these  leg'al  expenses, 
i[   must  be  covered  by  the  insurance 

I  nother  form  of  public  liability  is  that 
)|;lainage  done  to  property,  as  distinct 
:jn  persons,  and  here  the  limit  is  often 
ti^OOO,  which  should  be  ample,  but  can 
)i  Qcreased  by  arrangement. 

j  he  risk  nest  in  importance,  although 
X  n  first  in  the  mind  of  the  owner,  is 
[  (if  damage  to  the  vehicle  itself,  and 
ii|  5  as  well  to  make  sure  that  the  policy 
M.Jrs  also  lamps  and  accessories.  Tyres, 
rule,  are  not  protected  by  the  insur- 
»?3  unless  damaged  by  an  accident  which 
also  damaged  the  vehicle  materially. 

)lhe   clause    which    covers  accidental 
ilj'iage  should  be  carefully  read,  and  if 
perfectly  understood  the  broker  or 
cij  pany's  representative  should  be  asked 
|j!  a   clear    explanation.     The  words 

'|:^p™al  means  "  may  be  found,  thus 
diving  the  attention  of  the  owner  to  the 
ni-  that  mechanical  breakdown,  being 
ii;nial,  is  not  covered;  neither  is  wear 
Ojtear,  nor  accident  due  to  excessive 
If;  img.  The  following  are  the  risks 
^;  "h  the  usual  comprehensive  policy 
^-'l  udes  :  — 

,|  ccidents  to  driver  or  other  persons  on 
"I  vehicle;  damage  to  viaducts,  bridges, 
rflls  or  anything  beneath  them,  caused 

vibration  or  weight ;  sparks  and  ashes 
^l};  i'iot,_  civil  coinjuctiou,  war,  etc.;  reli- 
riity  trials  or  speed  te.sts;  boiler  explo- 
t^if  (steam  vehicles) ;  damage  occurring 

le  vehicle  is  driven  bv  an  unlicensed 
P«  on ;  and  the  goods  in  "transit. 

j  should  be  carefullv  noted  that  the 
'  y»in  IS  to  insure  against  certain  of  these 
n'Inaily  excluded  risks  by  arranging 
^^yional   "cover"  at   an  '  appropriate 


extra  premium.  For  example,  in  steam 
vehicles  the  spark  risk  should  be  insured 
against,  and  boiler  explosion  indemnity 
should  either  !be  added  to  the  policy  also 
or  included  in  a  separate  one. 

The  matter  of  the  goods  in  transit  is  a 
subject  for  serious  consideration.  The  risk 
is  an  insurable  one,  but  requires  special 
attention  and  the  quoting  of  an  appro- 
priate rate  by  the  company,  the  additional 
premium  being  calculated  according  to  the 
nature  of  the  goods  and  their  value,  both 
of  which  items  vary  infinitely. 

In  these  days  of  economy  the  prudent 
vehicle  owner  will  endeavour  to  obtain  all 
possible  rebates  and  reductions  in  the 
premiums.  A  rebate  on  a  liberal  scale 
is  allowed  upon  condition  that  the  owner 
bears  the  first  part  of  any  claim  which 
may  arise.  The  companies  encourage  this 
"  excess,"  as  it  is  termed,  because  it  saves 
overhead  expenses  in  clerical  labour,  etc.. 
eliminates  troublesome  small  claims,  and 
fosters  careful  driving.  Such  care  leads 
to  another  rebate,  i.e.,  the  bonus  of  10 
per  cent  or  so  allowed  off'  the  renewal  pre- 
mium when  no  claim  has  been  made 
during  the  year.  Where  two  or  more 
vehicles  belong  to  one  owner  and  are  not 
necessarily  all  in  use  at  the  same  time,  a 
further  appreciable  discount  may  be 
obtained  by  taking  advantage  of  the 
method  in  force  whereby  the  premium 
paid  is  only  in  proportion  to  the  numl)er 
of  vehicles  in  use  at  one  time. 


TRADE  PUBLICATIONS. 


O'SGLiM  (Discharge)  Immps. — The  dis- 
charge lamps,  introduced  some  12  months 
ag*o,   rapidly   found   favour  for   use  as 
night-lights,  as  indicators  and  for  adver- 
tising    purposes    by    reason     of  their 
extremely  low  current  consumption  and 
ihe  novel  naiture  of  their  light.  The 
Osglim  lamp,  manufactured  at  the  Osinm- 
G.E.C.   Lamp  Works  at  Hammersmith, 
is  now  firmly  established,  and  new  types 
have  recently    been    introdured  together 
with  special  fitting's  for  use  with  them. 
These  are  illustrated  and  described  in  an 
altrantive  series  of  leaflets  and  folders  le- 
cently  issued  ;by  the  Gr.E.C,  and  copies 
may   be   obtained   on   application  from 
Magnet  House,  or  any  G.E.C.  branch.  It 
will  Ibe  remembered  that  two  forms  of 
Osglim   lamp  were  originally  supplied, 
the  lighting  type  and  the  letter  lamps. 
The  letter  lamp  series  has  been  .supple- 
mented by  a  set  of  figure  lamps  so  that 
complete    signs    with    Iboth    words  and 
numbers  can  be  made  up.    Another  inno- 
vation is  a  lighting'  type  lamp  in  a  ruby 
varnished  bulb  for  use  in'pliotographic  daik 
rooms.    This  lamp  provides  a  safe  light  of 
the  right  intensitj-  for  the  dark  looni,  and 
as  it  emits  no  fumes  and  iH'actically  no 
heat  it  should  prove  invaluable  to  plioto- 
grapheis,  both  amateurs  and  professionals. 
In  addiiion  to  the  hanging  bracket  and 
pedestal  signs  specially  designed  for  use 
with  Osglim  lamps,  a  new  fitment  which 
can  be  arianged  either  as  a  standard  or  as 
a  ceiling  fitting  with  one,  two  or  three 
lights  has  been   introduced.     These  are 
specially  intended  for  house  numbering  in 
connection  with  the  Osglim  figure  lamps. 
Leaflet  No.  O.S.2725   deals  particularly 
with  the  Osglim  darkroom   lamp,  leaflet 
O.S.2742  with   the  lighting  and  figure 


lamps,  and  O.S.2T43  with  the  letter  and 
figure  lamps,  Osglim  signs,  etc.  These 
are  available  for  oveiprinting  with  dealeis' 
names  and  addresses,  and  supplies  will  be 
sent  on  application.  As  a  further  aid  to 
sales,  a  novelty  show  card  depicting  a 
night  nursery  has  been  produced.  The 
show  card  is  in  the  form  of  a  collapsible 
model,  and  is  intended  to  be  illuminated 
by  an  Osglim  lighting  type  lamp. 

T'lLEFORM. — We  have  received  a  book- 
let containing  a  brief  description  of  the 
Tileform  system  in  its  relation  to  con- 
struction. This  is  a  tile  method  of  con- 
struction of  an  original  kind.  The 
address  of  the  Tileform  Co.  is  11,  Hanover 
Square,  London,  W.0.1. 

BricK  Bulletin. — We  have  received 
the  house  journal  of  the  Buick  Motor  Co. 
Ltd.  for  May. 

^  Dkill  D.\ta.— Edgar  Allen  &  Ob.  Ltd., 
Sheffield,  have  just  published  an 
extremely  useful  booklet  giving  the  his- 
tory of  twist  drills  and  hints  how  to  use 
them  correctly,  together  with  practical 
notes  on  grinding.  It  is  quite  a  text  book 
and  may  be  taken  as  authoritative.  There 
are  several  illustiations  interspersed 
throughout  the  matter. 


The  Grel\t  Eastern  Railway  Co.  have 
sent  us  a  very  fine  descriptive  booklet 
entitled  "  Seaside  and  Countiyside  in 
Last  Anglia, "  which  contains  a  set  of  new 
facsimile  Avater-crolour  illi  strations.  Cojiies 
may  be  obtained  at  the  company's  stations 
and  agencies,  price  6d. 

C.:.\TRAL  Exhaust  Steam  Engines. — 
Two  very  interesting-  biochures  have  i-e- 
cently  been  issued  by  Cole.  Ma  reliant  & 
Morley  Ltd.,  Bradford,  Yorkshire,  deal- 
ing with  their  uniflow  engines,  condenser 
plant,  (tc.  Many  illustrations  are  in- 
cluded, showing  installations  in  textile 
mills,  paper  mills  and  power  stations,  etc. 

Injectors. — It  is  becoming  more  and 
more  the  custom  for  firms  to  publish  many 
small  catalogues  instead  of  one  large  cata- 
logue comprising  all  their  products.  This 
is  not  only  more  economical,  but  in  many 
cases  more  convenient,  for  the  prospec- 
tive purchaser.  Messrs.  White's  Injec- 
tors Ltd.,  Pendleton,  Manchester,  have 
found  it  necessary  to  publish  a  new 
edition  of  their  general  catalogue,  and 
they  have  split  it  up  in  this  way  into  a 
number  of  sectional  booklets  each  dealing 
with  a  distinct  line  of  specialities.  We 
have  received — in  a  suitable  filing  case — 
the  following  sections  :  Exhaust  injectors, 
ejector  condensers,  locomotive  injectors, 
steam  wagon  injectors.  White's  standard 
injectors,  "Wliite's  ejectors  and  heaters, 
general  steam  fittings,  and  White's  fire 
appliances.  They  are  very  neat  pro- 
ductions. 


Ball  Bearings. — Originality  in  cata- 
logue production  is  difficult  to  achieve,  but 
the  Skefko  Ball  Bearing  Cb.,  Luton, 
Bedfordshire,  have  just  published  a  cata- 
logue with  some  new  features.  It  is  also  a 
very  artistic  brochure  in  stiff  boards. 
There  is  a  long  description  of  the  method 
of  eie(;ting  transmission  gears  which  is 
profusely  illustrated  and  wdiich  ought  to 
prove  helpful  to  many. 
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FURNACES. 

178,856. — Babcock  &  Wilcox  Ltd.  ,  30,  Fari  ingdon 
Street,  London. — (Assignees  of  See.  Fran(;-aise  des 
Constructions  Babcock  et  Wilcox,  and  Roszak,  C. ; 
48,  Rue  la  Boetie,  Paris.)  April  21,  1922.— A 
mixture  of  pulverulent  fuel  and  air  i.«  delivered  into 
a  combustion  chamber  in  downwardly-inclined 
streams  parallel  to  an  inclined  heat-radiating  floor 


2  and  to  the  tubes  D  of  a  boiler  and  below  the  heat- 
radiating  arch  1.  Air  for  secondai-y  combustion 
from  the  chamber  3  passes  through  apertirres  in  the 
floor  2  to  the  combustion  chamber.  Ashes,  &c.,  in  a 
molten  condition  flow  over  the  lower  edge  of  the 
flooi'  into  the  chamber  3.  Inspection  doors  F  are 
provided  through  wliich  may  be  inserted  a  charge 
of  wood  for  starting  purposes. 

ALLOYS. 

178,820.— Metoopolitan-Vickers  Electrical  Co. 
Ltd.,  4,  Central  Buildings,  Westminster. — 
(Assignees  of  P.  H.  Brace,  421,  Montview  Place, 
Wilkinsburg,  Pennsylvania,  U.S.  A.)— April  4, 
1922. — An  iron  alloy  having  low  magnetic  per- 
meability and  high  strength,  and  particularly 
applicable  for  use  in  electric  meters,  contains  10  to 
18  per  cent  of  manganese,  5  to  10  per  cent  of 
nickel,  and  2  to  8  per  cent  of  chromium.  The 
alloy  may  also  contain,  besides  carbon,  0-5  t«  5  per 
cent  of  silicon  and  01  to  1  per  cent  of  vanadium. 

SUPERHEATERS. 

178, 948. _T.  E.  Robertson,  43,  Southampton 
Buildings,  Holborn,  London. — (Power  Specialty 
Co.,  Ill,  Broadway,  New  York,  U.S.A.). — January 
27,  1921. — In  a  superheater,  a  set  of  tubes  are 
encased  in  the  fire  chamber  walls  and  another  set 
are  situated  in  the  path  of  the  waste  gases,  and  are 
protected  from  radient  heat.  Fig.  3  shows  an 
independently-fired  superheating  furnace,  divided 
into  upper  and  lower  chambers  by  a  partition 
which    consists   of   superheater   tubes  3,  cast-iron 


sections  4  threaded  thereon  some  of  which  are 
provided  with  extensions  or  eyes  whereby  they  are 
supported  from  beams  5,  and  refractory  material 
6,  the  tubes  3  being  thus  protected  from  excessive 
radiant  heat.  The  burner  2  fires  the  lower  chamber 
and  the  combustion  products  pass  the  bridge  8  into 
the  upper  chamber  which  contains  superheater  tubes 
7  of  any  known  type  which  are  connected  in  series 
or    in    parallel    with    the   tubes    3,    the    tul)es  7 


ALLOYS. 

179.261. — I.  Iytaka,  26,  Sanchome,  Sugamomachi, 
and  Mitsubishi  Zosen  Kaisha  Ltd.,  1,  Yaesucho 
Ochome,  Kojimaclii-Ku,  both  in  Tokyo. — January 
28,  1921. — Copper-aluminium  alloys  contain  77  to  97 
per  cent  of  copper,  2  to  11  per  cent  of  alumirjium, 
and  either  3  to  12  per  cent  of  tin,  with  or  without  a 
small  percentage  of  phosphorous,  or  1  to  12  oer  cent 
of  zinc.  Copper-aluminium  alloys  containing  man- 
ganese and  lead  also  are  referred  to. 

ENGINE-TURNING  GEAR. 

178,882.— F.  H.  Rogers,  181,  Queen  Victoria 
Street,  London. — (Eclipse  Machine  Co.,  Elmira, 
New  York,  U.S.A.— December  13,  1920.— In 
an  electric  or  other  starter  comprising  a  shaft  22 
on  which  a  driving  member  or  pinion  26  is  mounted 
for  axial  and  rotary  movement,  the  pinion  is  shifted 
axially  into  engagement  with  an  engine  member  28 
ljy  a  member  30  acting  through  a  resilient  connec- 
tion and  actuated  l)y  hand  or  foot-operated 
mechanism.  When  the  engine  starts,  the  drive 
transmission  is  disengaged  automatically  by  means 
of  a  pinion  7  shifted  axially  out  of  engagement 
with  a  gear  wheel  25.  In  the  form  shown,  the 
wheels  7,  25  are  helically  toothed,  the  wheel  25 
being  fixed  on  the  shaft  22  and  the  pinion  7  slid- 
ing on  keys  8  on  the  motor-driven  shaft  2.  The 
starter  pinion  26  slides  on  keys  29  on  the  shaft  22, 
and  the  pinions  7,  26  are  shifted  by  means  of 
sleeves  10,  30  acting  through  springs  15,  32  and 
engaged   by   forks    13,    33   on    rockshafts   20,  36 


upon  the  carrier  13  of  the  guide  pulleys  etu: 
rack  on  the  bar  15  and  operated  by  a  ban 
12.  Belt  tension  is  normally  maintainedj 
weight  19  connected  to  the  slide  13  by  a 


described  being  V-shaped, 
etc.,  are  provided. 


The  usual  access  doors, 


actuated  from  a  plunger  38.  which  is  pivotally 
connected  to  an  arm  37  on  the  shaft  36  and  has  a 
pawl  44  acting  upon  an  arm  21  on  the  shaft  20 
on  the  down  stroke  of  the  plunger.  If  the  teeth 
of  the  pinion  7  clash  with  those  of  the  wheel  25, 
the  end  of  the  sleeve  10  is  engaged  by  a  spring 
catch  16  until  slight  rotation  of  the  shaft  2  brings 
the  teeth  into  meshing  position.  The  catch  16  is 
pivoted  in  a  recess  in  the  shaft  2.  The  starting- 
motor  may  be  switched  on  by  a  contact  screw 
carried  by  the  plunger  38.  In  a  modified  form, 
the  spring  15  is  omitted,  the  fork  13  engages  a 
groove  in  the  hul)  of  the  pinion  7,  and  a  sleeve  such 
as  30  is  connected  to  the  starter  pinion  26  by  a  shell 
embracing  the  pinion.  In  another  form,  the  shaft 
22  is  omitted  and  the  pinion  7  is  arranged  for  direct 
engagement  w^ith  the  engine  member  28.  In  a 
further  form,  the  forks  13,  33  for  shifting  the 
pinions  are  mounted  on  a  single  ix)ck-shaft  having 
an  arm  in  the  path  of  a  pawl  such  as  44.  Fig.  2. 

BELT  GEARING. 

178,795.— Aktokex  Engineering  Works  Ltd., 
London.-— May  27,  1921.— A  cone  pulley  3  is  driveii 
by  a  belt  9,  which  passes  over  guide  pulleys  10  to 
a  driving  drum  7.  The  belt  is  shifted  over  "the  cone 
pulley  by  moving  the  pulleys  10  alnn-;  a  fixed  in- 
clined guide-bar  15.     This  is  done  liy  a  pinion  16 


The  invention  is  shown  applied  to  a  pestle  ^'i 
machine.  It  may  lie  applied  to  drilling  am 
machines. 

ALLOYS. 

179,308. — British  Thomson-Houston  Co. 
83,  Cannon  Street,  London. — February  3.  H 
heat-resisting  alloy  contains  not  less  than 
cent  of  iron,  10  to  15  per  cent  of  aluminiiu 
not  less  than  30  per  cent  of  nickel,  and  may  - 
in  addition  5  per  cent  or  less  of  another  mtt 
as  chromium,  molybdenum,  titanium,  tii 
vanadium,  or  uranium,  the  carbon,  silicon,  s 
and  phosphorus  being  low.  The  alloy  is  pi  e  all; 
made  in  a  basic-lined  electric  furnace,  the  )itei 
aluminium,  and  the  alloy  after  the  addition  '  thi 
aluminium,  being  covered  with  a  layer  of  ifolit 
or  cryolite  and  lime  to  prevent  oxidation  ?hei 
making  castings  from  the  alloy,  the  moulds 
filled  with  nitrogen  or  carbon  dioxide,  or  i 


cryolite.     Specification   26940  7 


dusted  with 
referred  to. 

PISTONS. 

178,836.— H.  Perrot,  177,  Boulevard  1 
Paris. — April  18,  1922. — An  aluminium  oi 
piston  for  an  internal  combustion  engine  is 
with  flaps,  a,  b  which  fit  the  cylinder  v.  li 
while  the  intermediate  portions  of  the  skirl  : 
head  d  are  of  reduced  diameter.  In  the 
facture  of  the  piston  the  skirt  is  turned  ui 
cylinder,  while  the  head  d  is  turned  to  ;i 
smaller  diameter.     Tu-o  cuts  1  are  made  tr 
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t'dgtt  of  the  skirl  to  a  point  near  tiie  pi>'  ' 
and  two  cuts  3  are  made  from  the  ends  ft 
verse  cut  near  the  piston  head  to  a  poim  i 
edge  of  tiie  skirt,  tlius  forniins;  flaps  a.      ■  •  • 
the   gudgeon    pin.        Tiie    flaps   are  tli< 
inwards,  as  shown,  and  the  piston  is  mouiiii 
axis  which  is  oblique  in  the  plane  of  tli.  .  i. 
pin  and  turned  to  a  diameter  slightly  less  i  n 
bore  of  the  cylinder,  (he  flaps  being  finally  r^«swi. 
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Opening  Up. 


{OM  every  quarter  of  the  world  civil  and  mecliaiiical  engineers,  the  pioneers  of 
I  ogress,  returned  to  England  during-  the  wai'  in  oi  der  to  offer  their  sei-vices.  One 
(  the  first  Eoyal  Engineers  killed  in  the  great  strug'g'le  left  his  jo'b  as  a  railway 
jigiiieer  in  South  America  in  the  early  days  of  Augiist,  1914,  to  aid  the  old  country, 
fju'  a  period  of  four  and  a  half  years  the  work  of  the  pioneer  stopped,  progress  was 
Irested,  and  many  projects  hung-  up.  There  has  not  Ibeen  that  quick  return  to 
tiAuty  that  was  expected,  and  to-day,  owing  to  various  causes,  the  undeveloped 
juntries  are  not  heing  installed  with  railway  tracks,  roads,  bridges  and  niachineiy, 
iiich  are  so  essential  to  their  future. 

I  Consequently,  the  eng-ineering  trade  in  this  country  is  not  being  fed  as  it 
;  ght  to  be.    Economic  reasons  may  prevent  immediate  development,  but  signs  are 

t  wanting  that  there  is  a  distinct  foi-ward  movement  afoot  which  it  is  hoped  will 
iterialise  into  the  normal. 

J  In  overseas  countries  there  are  many  opportunities  for  devcloi)ment.  Ueceiitly 
e  British  Government  have  granted  powers  to  a  Mr.  Kuicnbcrg  lo  develop  the 
iter  power  in  Palestine  and  iiLstial  electrical  machinery  for  tlic  ])roduction  of 

,;3ctric  light  and  power.  Why  this  concession  hasi  been  given  to  a  foreigner  we  do 
t  exactly  appreciate.    If  the  orders  for  machinery  come  to  this  country  it  will 

■  some  return  for  the  work  our  troops  did  in  that  arid  district,  where  they  made 

f;ch  a  clean  sweep  up  in  September,  1!)18.  English  machinery  is  to  have  a  10  per 
•at  preference,  but  judging  from  contracts  that  have  ibeen  passed  out  to  foreign 

Impetitors,  and  appreciating  the  great  difference  in  prices,  it  is  difficult  to  see  how 

i*!  can  compete. 

!  Of  course  we  recognise  the  fact  that  costs  of  production  are  falling  in  this 
untry,  and  that  prices  to-day  are  not  what  they  were  even  six  months  ago.  It 

II  certainly  :be  helpful  if  a  contract  such  as  this  can  be  ibrought  to  the  country, 
only  recently  we  noted  that  a  similar  large  overseas  order  had  been  received  hy 

iekKm-  &  Go.  Ltd.,  of  Preston. 

!  There  are  many  other  countries  ciying  out  for  development.  South  America, 
:nc.a,  our  various  colonies,  are  all  great  markets  for  eng-ineers.  In  another  column 
nthis  issue  we  refer  to  the  great  South  American  market,  where  there  are  untold 
jiiportuuities,  for  which  there  is  to  ibe  keen  competition.  Now  is  the  time  to  strike, 
jd  not  wait  until  our  American  competitors,  for  example,  get  a  hold  of  the" 

I  irket. 

i 

I  It  is  not  curious,  but  extremely  interesting,  to  note  how  one  industry  assists 
I  other.  An  example  of  this  can  be  found  in  the  past  work  of  the  British  Ootton 
I  wing  Association.  The  development  of  new  cotton  fields  in  Africa  necessitated 
I  ads  and  railways.  The  British  engineering  firms  naturally  benefitted,  and  if  the 
jnpire  cotton-growing  scheme  goes  through,  there  will  :be  still  further  development, 
t  only  iu  Africa,  but  other  countries  as  M'ell,  sucli  as  Queensland,  Australia,  of  a 
pe  nature. 
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Oovernment  aid  is  required,  not  Govern- 
ment control,  because  the  industries  are 
not  pleased  with  the  administration  and 
organisation  of  certain  trading  depart- 
ments iu  the  past.  If  we  cut  out  useless 
projects,  such  as  the  military  adventure 
in  Mesopotamia,  and  apply  our  money  to 
development  along  such  lines  as  suggested, 
"we  feel  convinced  that  a  profitable  return 
will  accrue,  and,  what  is  more  to  the  point, 
our  engineering  industry  will  resume 
normal  working,  a  condition  nuich  to  be 
welcomed  at  the  present  time.  Open  up 
the  countries,  and  not  only  will  good 
trade  come  to  the  engineering  side,  but 
every  other  industry  in  this  country  will 
benefit. 
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LATIN-AMERICAN  ^  TRADE. 


The  Anieiitans  have  given  considerable 
thought  to  the  question  of  South 
American  trade  during  the  past  few  years, 
and  it  is  veiy  evident  to  anyone  who  has 
foUowed  the  various  propaganda  etforts 
that  a  very  serious  attempt  be  nuuh' 
to  captuie  a  goodly  portion  of  it.  Prior 
to  the  war  (jrermany  was  advancing  con- 
siderably in  South  America,  and  had  in 
certain  classes  of  goods  virtually 
captured  the  trade  in  certain  sections. 
We  were  doing  little  to  hold  even  what 
we  had  got,  and  it  was  fortunate  for  us 
that  the  war  so  completely  suppressed  the 
exports  from  (xermany.  But  what  are  we 
now  going  to  do  to  enable  us  to  maintain 
our  present  advantage? 

In  a  very  excellent  article  in  the 
Grlasgow  Chamber  of  Commerce  Juurnal 
some  most  interesting  details  are  given 
concerning  South  America.  Below  will 
l)e  found  certain  abstracts  from  the 
article. 

South  American  Markets. 

The  area  of  South  America  alone  Cwe 
aie  not  dealing  with  Central  America)  is 
over  7,O00,(J0O  square  miles — nearly  twice 
that  of  Europe,  and  only  slightly  less 
than  that  of  North  America.  That 
elementary  fact  becomes  very  impressive, 
from  a  commercial  point  of  view,  when  it 
is  related  to  certain  other  facts.  Every 
part  of  South  America,  except  the  Andes 
above  15,000  ft.,  is  habitable  by  some 
active  vaiiety  of  the  human  race.  Of  all 
the  continents,  it  contains  by  far  the 
largest  proportion  of  cultivable  soil,  along 
with  every  kind  of  climate,  thus  every 
product  known  to  mankind  can  be  raised 
in  profusion,  from  sugar,  cotton,  bananas, 
tobacco,  and  rice  to  apples,  wheat,  barley 
and  meadow  grasses.  Its  forest  products 
lange  from  the  rubber  and  hardwoods  of 
Ihe  Amazon  to  the  pines  and  firs  of 
Southern  Chile.  In  the  Argentine  cattle 
raising  is  giving  way  by  degrees  to  w-heat 
cultivation,  but  on  the  north  of  the 
Orinocco  there  are  empty  prairies  that 
could  support  nearly  200,000,000  oxen, 
while  with  irrigation  from  the  Andes, 
Patagonia  will  rival  Australia  in  the 
raising  of  sheep.  Of  the  minerals  of 
Bolivia  and  the  coffee  of  Brazil  there  is 
no  need  to  speak;  but  throughout  the 
whole  continent  there  are  untapped 
reserves  of  valuable  minerals,  and  of  coal, 
znd  the  "bonanza"  cultivation  of 
articles  like  colfee  is  only  a  stage 
prelimiiuvry  to  general  cultivation  on  an 
unprecedented  scale. 

World  Centre  of  Motor  Navigation. 

South  America,  again,  has  the  largesl 
rainfall,  and  the  best  distributed,  of  all 
the  continents.  This  means  the  maximum 
distribution  ]>oih  of    cnltivation   and  of 


water  power.  In  the  case  of  South 
America  it  means  also  a  system  of  inland 
waterways  unequalled  in  the  world. 
Ocean  tramps  can  go,  under  their  own 
steam,  2,500'  miles  up  the  Amazon.  Some 
of  them  could  go  at  least  half  that  dis- 
tance up  the  Orinocco,  and  nearly  1,000 
niilesup  the  Magdalena.  In  the  rainy  season 
there  are  20,000  miles  of  navigable  watei- 
ways  in  the  Amazon  basin.  In  the  same 
region  there  is  a  superabundance  of  vege- 
table products  from  which  liquid  fuel  can 
be  distilled.  Thus  the  Amazon  in  the 
future  will  be  the  world  centre  of  motor- 
boat  navigation. 

There  are  other  significant  facts  about 
South  America.  It  issurrounded  by  oceans, 
and  the  Panama  Canal  makes  it  an  island. 
Lt  is  thus  open  to  trade  from  all  quarters, 
and  secured  against  aggression.  Apart 
from  the  three  Gruianas,  its  states  have  all 
the  same  form  of  government,  the  same 
blending,  in  slightly  varying  proportions, 
of  Latin  and  American  races,  the  same 
language — for  Portuguese  is  closely  allied 
to  Spanish — and  the  same  customs  and 
ideals.  Thus  the  main  causes  of  war  are 
absent,  and  the  commercial  equipment 
that  serves  for  one  South  American  state 
serves  for  all.  Racial  problems  are  dis- 
posed of  by  a  process  of  blending  that, 
in  Brazil,  absorbs  even  the  negro.  The 
resultant  population  is  active  and  progres- 
sive enough  to  invite  and  assist  trade  from 
abroad,  but  not  so  enterprising  as  to  be 
able  to  dispense  with  it.  Though 
notoriously  prolific,  it  has  not  yet  reached 
an  authentic  total,  for  the  whole 
continent,  of  50,000,000.  The  whole  of 
South  America — that  is,  contains  a 
population  smaller  than  that  of  Japan, 
and  only  slightly  larger  than  that  of  the 
British  "isles  ! 

What  is  Really  Needed. 

These  outstanding  facts,  selected  from 
the  overwhelming  mass  of  data  that  has 
accumulated  concerning  South  America, 
are  sui'ely  enough  to  warrant  a  keener 
interest  in  that  continent  than  is  indicated 
by  trade  statistics.  In  pre-war  days  the 
total  external  trade  of  South  America  was 
about  £450,000,000  a  year,  of  which 
Britain  accoimted  for  nearly  a  fourth . 
Germany  was  our  closest  competitor.  The 
room  she  has  left  temporarily  vacant 
since  the  war  has  been  filled,  not  by  us, 
but  by  the  United  States,  who  certainly 
needs  the  trade  much  less  than  we  do,  but 
has  organised  heiself  much  ibetter  to 
secure  it.  The  moral  is  obvious.  There 
is  no  question  of  "poaching."  The  field 
is  enormous.  But  it  is  up  to  us  to 
organise  ourselves  so  that  Ave  may  occupy 
a  share  consonant  with  our  trading  needs 
and  the  ideal  correspondence  of  these  to 
the  needs  and  resources  of  South 
Amei'ica.  Trade  alone  is  not  enough. 
Along  with  it  there  must  be  liberal  invest- 
ment, settlement  and  even  naturalisation, 
for  South  America  badly  needs  an 
infusion  of  elenuMits  that  will  make  for 
])olitical  and  financial  stability,  and  also 
for  a  breaking  down  of  the  anti([uatc(1 
land  system  that  has  hampered  rural 
devel()|)nient .     The   crying   need   is  rail- 


ways, and  by  supplying  this  need  \\  i 
revivify  our  iron  and  steel  industrn 
secure  an  interest  in  the  ever-incr(  ^ : 
internal  trade  of  South  America. 

The  Chief  Handicap. 

There    is    not    an    article    pro  ! 
on    Clydeside    which    could    not  i 
a    ready    and    an    expanding  n 
in    Latin- America,    given    the  ol 
condition  of  economical  production, 
actual    business    should    be  con(!iie,i 
on  the   spot,   and  in,  person,    by  en 
who  have  a  thorough  grasp  of  the  oer- 
prises  they  represent,  and  who  alsd  ;ve 
a  thorough  knowledge  of  SpanisL  ml 
of  the  commercial  history  and  geogiMiy 
of  South  America.      The  chief  hai  <  n 
in     the    past    has,     as    a  rule, 
the    timidity    or    sheer    inertia    c  1 
concerns    they    represented.       Tiin  it 
shoiild  cure  or  justify  itself  by  ;m1.uiI 
acquaintance  with  financial  conditjis; 
and,  i)i  the  opinion  of  the  men  who  oifht 
to  know,  these  conditions  are  on  the  fl|oie 
as  satisfactoi'y  in  South  America  iiy- 
where  else.    For  sheer  inertia,  if  n  i; 
suiwived  the  shock  of  the  war,  the  - 
be  no  excuse.    "  The  world  is  all 
us,  where  to  choose."    But  we  had  ! 
choose  quickly.      The  rest  of  the  ^  i 
will  not  stand  idly  waiting  till  wc  r> 
made  up  our  minds  as  to  the  utilitj  oi 
Spanish    and    a    knowledge    of  Lin- 
America  as  a  kev  to  commercial 


ELECTRICAL  DISTRIBUTIN 
IN  LUXEMBURG. 

A  GKorr  has  l^een  formed  for  the  o>e 
of    supplying    and    distributing   ch  ric 
current  in  the  Grand  Duchy  of  Li!'"ii- 
burg.    This  group,  which  will  est;i  i>li 
a  company  with  a  majority  of  l.ii':i- 
burg  capital,  includes  the  followin-  ' 
cerns :    Hauts-Fourneaux  et  Acie  i 
Dift'erdange     Saint-Ingbert     Pun  - 
(Hadir),  Ougree-'Marihaye  (llodan.uf 
Societe     Elect ri(|ue     de     la    Sidci  ;git' 
Lorraine,  and  the  vSociete  d'Electricii  nu 
Luxemburg  Beige.  , 

These   companies   have   undert4ik(|  1" 
esitahlish      high      tension      conrci  on- 
between  their  works  and  the  disti  ' 
system   to  be  established   in   the  t  i 
Duchy.  I 

The   groui>   includes   two  Lusn 
metallurgical    works    and  most 
Lorraine   and   Belgian  Luxembuig 
and  steel  works,  with  the  Houve  ciiiijru. 
which  has  powerful  electric  works  o  the 
site  of  the  coal  mines  them.selves.  | 

Moreover,  these  works  are  linki'inp 
with  the  high  voltage  system  otjthe 
French  State,  and  the  Houve  comiiai  i" 
particular  is  already  connected  witluie 
Swiss  hydraiilic  woi'ks  in  the  Aar  \  i6y, 
and  will  shortly  he  joined  up  wilhthe 
]H-ojected  woiks  on  the  lihine. 

The  pioject  ])reviously  presented 
Grand  Duchy  by  the  Houve  coiuci 
been  revised  and  completed,  and  ihtii*"* 
proposals    will    be    submitted    to  d" 
Government  in  a  few  days. 

The  Luxemburg  woiks  heloiiijini;  ji'if 
group  are  able  to  produce  all  tlie  oile"' 
necessary,    the    works    in    neiglihc  '  ' 
countries  affording  supplemental 
which  remove  all  danuer  of  infenu: 
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Pipe  Supporting  Methods. 


By  Frank  Bradsiiaw. 


the  following'  article  I  shall  explain 
[  illustrate  by  diagi'ams   a  few  of  the 
,uy    different     methods     adopted  in 
sent-day  practice  for  the  purpose  of 
■porting  steam,  water  and  other  piping-, 
uy  pipe  manufacturers  stock  standard 
le  brackets,  clips  and  other  forms  of 
le  holders,  but  all  the  devices  shown 
.accompanjang-  diagrams  were  made  u]) 
of  pieces  of  material  found  handy  in 
(I!'  pipe-fitting  section;  they  are  worthy 
i!  note  and  nuxy  be  found  useful  and  of 
i'.erest   to    maintenance   eng-ineers  and 
ijjiie  fitters  who  are  oflen  confronted  witli 
I    layout  of  a   pipe  line  arranged  in 

I  h  a  manner  that  the  conditions  do  not 
|i /mit  the  use  of  standard  pipe  clips. 
\'-^ig.    1    shows    a    cantilever   type  of 
ifcket  made  out  of  a  bent  piece  of  flat 

II  ■  secui  ed  to  the  under  flange  of  a  roof 
|(<t.  A  pair  of  scjuai'e  recessed  washers 
(j  the  hook  bolts  clip  over  the  bent  bar, 
lj;,LS  preventing  it  opening.  The  pipe 
l|e  is  provided  witli  a  wrought-ii'on 
[{"nilar  clip  and  eye  bolt. 

L.^ig".    2    shows    anotliei-    method  used 
ler  similar  conditions,   the  diffei'encc 


FIG6 


FIG  8 


Ij  ng  that  the  cantilever  arm  is  bent  to 
C|3  one-half  of  bottom  flange  of  joist;  the 
ti  er  half  of  flange  is  provided  with  a 
^I'rt  bent  piece  of  flat  bar  secured  to  the 
(^itilever  portion  with  bolt  and  nut. 
I  -  ig.  4  is  another  method  for  suspend- 
'I'  a  pipe  from  an  overhead  joist.  In 
instance  use  is  made  of  the  top  flange 
i|  girder  for  supporting-  the  cantilever 
which  consists  of  a  piece  of  angle 
ijti  held  in  position  by  two  bolts  and  con- 
ijt-ting  bar  clamped  to  uuderflange.  The 


clip  fixed  round  the  pipe  in  this  case  is 
in  halves. 

Where  a  rolled-steel  stanchion  is  the 
onljr  convenient  support,  the  method 
illustrated  in  Fig-.  3  may  be  adopted  in 
which  the  hanging  eyebolt  connected  to 
pipe  clip  is  threaded  through  the  eye  of 
a  T-shaped  forging  piovided  with  two 
holes  through  which  are  fitled  ihe  nece--- 
sarv  bent  bolts  which  hook  nii  to  leai' 
flange  of  the  stanchion. 


FIG  5 


For  .small  diameter  pipes,  to  be  (dipped 
to  verticals,  the  method  shown  in  Fig.  G 
is  quite  suitable.  The  stanchion  clip  in 
this  instance  is  in  halves  arranged  with 
only  one  bolt,  which  grips  the  two  sections 
together  after  the  bent  portions  have  been 
placed  in  position  on  front  flange  of 
stanchion. 

Fig.  8  is  a  rather  neat  arrangement  foi- 
supporting  a  number  of  small  pipes  from 
a  stanchion  where  only  the  fiont  flange 
may  be  utilised  for  support.  The  top  and 
bottom  bent  clips  fit  round  the  front  edges 
of  flange  as  in  Fig.  6.  These  two  clips 
are  bolted  to  a  length  of  vertical  flat  bar 
which  has  a  right-angle  twist  at  both  its 
ends  to  bring  the  broad  side  of  bar 
parallel  with  flange  of  stantdiion.  To  this 
vertical  bar  are  bolted  the  necessary 
l)rackets  supporting  the  pipes. 

Fig'.  7  illustrates  how  a  galvanised-iron 
water  cistern  3  ft.  diameter  was  held  in 
position.  As  will  be  observed,  each 
support  is  half  a  sling  and  half  a  wall 
bracket  made  out  of  angle  iron,  one  flange 
of  which  is  cut  away  as  shown,  the  bent 
flange  being  rounded  off  at  one  end  and 
bolted  to  right-ang'le  bracket  fixed  to  side 
of  timber  roof  beam,  the  other  end  secured 
into  the  wall. 

Fig.  5  shows  a  cheap  and  extremely 
useful  form  of  floor  stand  designed  similar 
in  principle  to  the  S(>rew  jack ;  the  sketch 
is  self  explanatoiy.  The  pipe  rests  on  a 
wrought-iron  saddle  provided  with 
screwed  stem,  adjusting  nut,  and  washer. 
The  pillar  is  a  piece  of  steam  piping  pro- 
vided at  its  base  with  a  standard  flange. 
This  device  comes  in  very  handy  to 
support  loose  ends  of  pipework  when 
repairs  or  adjustments  are  taking  place, 
saving  the  time  lost  in  ninning  about 
after  siiitable  leng'ths  of  props  and  wedges, 
as  is  generally  the  case. 


A  QUICK-ACTING  CHUCK. 

Afteii  having  finished  several  thousands 
of  the  piece  shown  in  Fig.  1,  it  was  dis- 
covered that  the  insid-.^  bore  (of  the  large 
end)  was  too  small ;  evidently  it  was  a 
drawing  office  mistake  ?.s  the  part 
was  correct  to  drawing;  the  mating  part, 
which  fitted  in  the  bore  in  question,  being 
supplied  by  outside  manufacturers,  was  a 
case-hardened  thrust  ring,  and  as  it  was 
standard  size  it  was  decided  to  rebore  all 
the  pieces,  Fig.  1,  which,  being  gun-metal, 
did  not  present  any  difficulty.  The  illustra- 
tion, Fig.  2,  shows  the  type  of  chuck  used  ; 
an  ordinary  plain  lathe  was  selected  for 
the  job,  as  the  capstans  were  xery  busy  on 
other  work ;  as  the  two  plain  parts  X  Y  in 
Fig.  1  were  both  accurately  machined  to 
fine  limits  +'001  in.  it  Avas  decided  to 
utilise  both  these  diameters  for  locating 
purposes.  A  in  Fig.  2  is  the  chuck  body 
screwed  to  go  on  the  spindle  of  the  lathe, 
this  was  then  screwed  on  the  outside 
diameter  to  suit  the  chuck  cap  B,  and 
bored  out  in  position  to  accommodate  the 
work  as  shown  in  Fig'.  2,  the  bore  being 
made  to  the  extreme  high  limit  of  the 
diameters  of  the  plain  parts  X  T,  Fig.  1, 
so  as  to  ensure  it  (the  piece  of  work)  run- 
ning true.  As  it  took  i-athei-  a  long  time 
to  screw  and  unscrew  the  cap  B,  the 
writer  had  the  chuck  body  altered  by 
cutting  the  screwed  portion  in  three 
places,  the  cap  also  to  correspond.  Fig.  3 
illustrates  the  idea,  it  being  an  adaption 
of  the  gun  breech  block  locking-  principle, 
the  work  being-  inserted  in  the  chiick  A ; 
the  cap  B  was  slipped  on  in  position  for 
locking-,  and  then  with  a  slight  twist  it 
securely  locked  the  work  ready  for  machin- 
ing-. To  ensure  the  operator  of  getting 
the  correct  position  to  push  the  cap  home 
prior  to  engaging  the  screw  (which  was 


SPINDLE 


WORK  IN 
POSITION 


BORE  BEFORE  BORE  AFTER 
ALTERATION  \  AlTERATlON 


Figs.  1,  2,  and  3. 

6  T.P.  1  in.),  a,  groove  deep  enough  to  be 
felt  by  the  fing-ers  was  cut  on  the  cap  and 
bodj',  Avhen  the  cap  was  in  the  cori'ect 
position  for  locking,  the  g-rooves  were 
in  line ;  a  considerable  saving  was  thus 
effected  and  the  alteration  to  the  bore  of 
the  work  was  performed  efficientlj^  and 
cheaply.  The  tool  used  to  open  out  the 
bore  was  a  "  D  "  cutter  held  in  the  tail- 
stock. 


Contributions,  correspondence,  and  suggestions  will 
be  welcomed,  our  desire  being  to  encourage  a 
closer  association  between  our  readers  and  out' 
selves — THE  EDITOR. 
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Loam  Moulding  in  Liege. 


Pouring  the  Calender. 

The  casiing  is  poured  from  the  top  by 
means  of  small  ing-ates  well  separated 
(Fig.  4,  No.  8),  the  metal  being  poured 
into  a  trough  (No.  9).  It  is  necessary  to 
keep  the  runner  bush  full  and  to  pour  as 
hot  as  possible,  as  the  ingates  (No.  8) 
should  not  be  larger  than      in.  by  2|  in. 

The  core  should  be  rammed  hard  with 
a  pneumatic  lammer,  in  the  lower  por- 
tion, to  a  height  (rf  about  20  in.  In  order 
to  avoid  runout  at  the  bottom  joint  a 
weight  of  5  to  7  tons  with  a  fairly  large 
area  is  placed  on  the  layer  of  sand 
rammed  at  the  bottom,  the  rest  of  the  core 
being  left  free.  This  makes  an  appreci- 
able economy  in  labour.  The  escape  of 
the  faces  takes  place  with  great  rapidity, 
which,  in  the  case  of  thin  castings,  is  a 
factor  of  primai-j'  impoi-tance. 


Fig.  5. — Details  of  Marine  Engine  Cylinder 
Mould. 

In  regard  to  ilie  cufle  the  cast-iron  rings 
inserted  in  it  make  it  very  resistant  to  the 
pressure  of  the  metal.  Three  hours  after 
pouring  the  sand  layer  (No.  11,  Fig.  4) 
is  removed  and  the  rings  (No.  5)  are 
rapped  with  a  light  hammer  so  as  to  de- 
tach from  the  layer  of  sand;  five  hours 
after  poujing  a  groove  is  cut  from  the  top 
to  bottom  of  the  casting  in  the  loam  bricks 
(No.  12),  inserted  for  the  puipose  in  the 
core.  This  operation  reduces  the  elasti- 
city to  the  core,  allowing  the  casting  to 
contract  naturally  with  stiain. 

Special  Recommendation. 

The  b(tt(oiii  ring  (No.  4,  Fig.  4)  should 
be  entirely  contained  in  the  print,  at  least 
2  in.  below  the  casting,  so  as  not  to  inter- 
fere witii  the  contraction  of  the  latter. 

It  is  imperative  that  the  core  and  the 
mould  be  bolted  to  the  bascjvlate,  or  other- 
wise heavily  weighted,  as  tlie  liriu'lit  from 


(Continued  from  page  9,  July  I  ".) 

which  the  metal  falls  produces  a  serious 
bead  of  pressure,  enabling  the  metal  to 
penetrate  into  the  base,  forming  a  flash, 
which  may  lift  the  core.  The  outside  of 
the  mould  must  be  i-ammed  as  hard  as 
possible,  otherwise  there  is  danger  of 
bursting. 

In  Fig,  4,  (1)  is  a  base  ring,  (2)  covering 
ring  for  the  collar  and  reinforcement  ring, 
(■'})  cover  ring  and  support  tor  pouring 
trough,  (4)  bcttom  ling  foi'  the  core,  (5) 
intermediate  rings  to  reinforce  the  core, 
((i)  straw  ropes,  (7)  top'  ring  for  clam]nng 
tJie  ceres  (8)  runners.  (9)  pouring  trouali, 
(10)  red  brick-,  (11)  layer  of  sand.  (12) 
loam  bricks,  (1-5)  g-iooves  cut  in  the  loam 
bricks  three  bonis  after  pouring,  (14) 
feeding'  head  or  riser,  (15)  layer  of  loam 
(open  grain),  and  (16)  layer  oi  sand  with 
coke. 

The  time  required  for  moulding  this 
casting  is  70  hours  for  one  moulder  and 
an  assistant. 

Moulding  a  Large  Marine  Engine 
Cylinder. 

Moulding  a  large  cylinder  in  loam  has 
for  its  object  ])ro(luction  of  casting-  of 
regular  thickness  and  free  from  defects. 
By  moulding  in  loam  it  is  possible  to 
arrange  the  joints  of  the  mould  in  all  the 
necessary  planes,  so  that  assembling  and 
coring  up  can  be  carried  out  with  the  cer- 
tainty of  correct  thicknesses  being 
attained,  the  various  cores  being  secured 
by  iron  wires  or  bolts.  In  a  loam  mould 
(Fig.  5)  holes  can  be  cut  for  certain  cores, 
such  as  for  the  pipes  (No.  8,  Fig.  5),  of 
which  the  core  can  be  inserted  from  the 
outside  of  the  mould  so  as  to  unite  with 
the  exhaust  core,  fixing  it  by  a  joint  and  a 
wedg-e  on  the  outside,  which  takes  a  bear- 
ing (m  one  of  the  mould  grids. 

The  cylinder  shown  here  would  be 
jointed  in  the  following  manner,  so  as  to 
secure  the  maximum  facility  for  locating 
the  cores  and  the  parts  of  the  mould, 
adjusting  the  thicknesses  and  fixing  the 
whole  by  means  of  galvanised  hooks, 
wires,  etc.,  to  the  interior  and  the  exterior 
of  the  mould. 
Contraction  of  the  Mould. 

The  mould  woiild  be  built  up  on  a  cast- 
iron  baseplate  (No.  1)  made  very  solid, 
not  less  than  2^  in.  to  3^  in.  thick,  and 
with  a  lini  on  t lie  oiuter  edge.  A  cast-iron 
grid  (No.  2)  would  be  attached  to  the 
Ixise,  haiving  wrought  or  cast-iron  pins 
ca.st  into  it,  this  grid  serving  to  hold  all 
those  portions  of  the  loam  and  sand  which 
])i-oject  on  account  Of  pipes,  bosses,  etc. 
This  part  of  the  grid  would  have  the  in- 
terior fitted  with  coke,  so  as  to  form  a  vent 
for  the  gases.  Care  must  be  taken  to  see 
that  there  is  at  least  2^  in.  of  loam,  in 
addition  to  f  in.  layer  of  sand.  'I'his  i):irt 
of  the  mould  is  swept  up  by  means  of  a 
conical-pointed  spindle,  the  bush  of  which 
IS  fixed  oil  to  the  base  (No.  18)  at  the 
joint  shown  by  line  AA. 

The  body  of  the  mould  is  built  up  of 
red  bricks  and  loam  bricks  on  a  franu^ 
(No.  .'?)  wliicb  carries  the  main  body  of 
the  mnnbl.  This  main  body  forms,  follow- 


ing the  lines  BB  and  OC  joint  with'he 
top  part  covering  the  steam  chest,  he 
outer  flange  of  the  steam  chest  and  tlifoj: 
flange  of  the  cylinder.  A  collar  cf  he 
same  shape  as  that  shown  at  No.  o,  lut 
thinner,  is  placed  underneath  the  iip 
flange  so  as  to  strengthen  the  mould. j 

The  riser  part  is  made  on  a  groove  ith 
jiins  (No.  4).  The  steam  chest-  is  en 
formed  along  the  lines  DD.  This  pujof 
the  mould  is  made  to  pattern,  and  iiter 
being  marked  out  and  filed  to  fit  the  urts 
of  the  mould  above  and  below,  the  tl;k- 
nesses  of  sand  left  by  the  patten  is 
placed  in  position.  The  steam  che  is 
made  on  a  plate  (No.  5)  fitted  with  a  -id 
(No.  6).  The  inlet  and  exhaust  port  (res 
are  made  in  false  moulds  of  loams  (t;  -ed 
when  there  are  many  cores  to  be  nue). 
All  these  parts  of  the  mould  are  i  de 
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Fig.  0. — The  Arrangement  of  the  RrN>|s 
AND  Risers.  ' 


separately  so  that  the  work  can  be  qu 
carried  out. 


Goring  Up  and  Preparing  the  Runn. 

The  Ivaseplate  is  jdaceifl  level  ami  |i  a 
position  which  allows  free  acces.^  {all 
round.  The  body  of  the  cylinder  n  tiW 
is  placed  on  the  baseplate  exactly  certil. 
and  checked  to  the  datum  lines  whic»re 
marked  out  when  these  two  parts  ere 
tried  together  before  blackening  up. 

The  inlet  and  exhaust  port  core>lire 
fitte'd  in  the  ste^ani  chest  core.  .it*r 
making  sure  that  they  are  coir  fly 
located  they  are  fixed  by  means  of  >}sl\ 
Iiolts  (as  shown  in  the  illustration  i.  lAll 
hiing  fixed,  this  jiart  is  removed  h\:wt> 
lugs  in  the  coreplate  (No.  5),  an(;w'' 
tlius  have  the  steam  chest,  as  showl  m 
the    vertical    section  drawing. 
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lains  little  difficulty  in  fixing-  tliis 
urely  in  the  body  of  the  inould. 
laving  made  certain  that  all  is  in  place, 
redg's  (No.  7)  is  inseited  between  the 
epiate  and  the  lower  mould  grid.  By 
^  process  it  is  possible  to  examine  the 
ition  of  each  part  of  the  mould,  and 
correct  it  if  necessary.  The  'barrel  core 
thus  introduced,  and  it  is  easily  seen 
it  makes  a  good  joint  with  the  port 
es,  ete. 

There  only  remains  the  header,  which 
placed  in  position  last  of  all,  after 
ring  wedged  and  bolted  up  all  the  parts 
'the  mould.  It  is  necessary  to  replace 
;  closed  mould  in  the  stove,  so  as  to  dry 
joints  which  have  been  luted  with  wet 
m. 


to  metal  pressure,  as  the  metal  circulating 
under  these  conditions  in  the  mould  will 
attack  the  mould  faces,  whereas  if  the 


•jring  the  Casting. 

:he  method  of  pouring  is  of  primary 
i  3ortance  for  the  success  of  castings  of 
[  at  mass  and  varying  thicknesses.  Also, 
i:  larger  cylinders,  the  author  favours 
[iiring  from  a  single  ladle,  to  ensure 
I;  nogeneous  metal,  but  through  a 
pnher  of  small  ingates  |  in.  tO'  f  in.  dia- 
i|  ter  and  in  number  12  to  14  for  a 
{inder  of  12  tons  weight, 
phe  runners  are  attached  tangentially 
:k  either  side  of  the  casting  (as  shown  in! 
L;.  6).  They  are  calculated  so  as  to 
j  ure  rapid  running  (10  seconds  per  ton). 

of  the  most  important  factors  is  to 
liare  the  flow  of  the  greatest  volume  of 
]':al  into  the  casting  in  the  shortest  time, 
;i  at  low  pressure. 

jU  cored  casting  should  not  be  subjected 


Fig.  7. — A  Convenient  Casting  Pit. 

casting  is  poured  at  reduced  pressure  even 
a  large  quantity  of  metal  will  flow  easily 
over  the  mould  surface  without  burning 


and  erosion.  In  order  to  reduce  pressure 
the  aifa  of  the  main  runner  (Fig.  6f,  No. 
4)  should  be  30  per  cent  less  than  the  total 
aiea  of  runners  1  and  2 ;  for  example,  the 
area  of  ranners  1  and  2  is  9,  3,600  square 
mm.  less  30  per  cent,  wliicli  ecjuals  6,560, 
and  this  corresponds  to  a  main  runner 
91  mm.  diameter. 

This  method  has  always  given  the  best 
results,  and  the  author  uses  it  for  all  cast- 
ings albove  ^  ton.  The  author  considers 
the  doublet  tangential  limners  the  best  for 
cylinders,  as  the  circular  motion  of  the 
metal  floats  up  into  the  riser  all  sand, 
slag,  scum,  etc.  In  the  bore  of  a  cylinder 
the  metal  surrounding-  the  barrel  core,  if 
not  enlivened  by  a  cirfMilar  movement, 
brings  about  inequalities  of  temperature, 
which  may  give  rise  to  cold  shots,  sand 
and  slag'  may  stick  to  the  core  by  the  pres- 
sure at  the  surface  of  the  metal,  whereas 
by  giving  the  metal  a  circular  movement 
it  washes  the  core  and  mould,  and  one  is 
certain  to  get  clean  metal  which  will  give 
a  perfect  bore. 

A  Convenient  Casting  Pit. 

Fig.  7  represents  a  pit  furnished  with 
plates  supjjorted  with  props.  By  this 
system,  as  soon  as  the  casting  is  poured, 
and  before  the  sand  hardens,  the  plates 
(^No.  2)  can  be  withdrawn  and  the  sand 
(No.  5)  may  be  easily  removed,  as  can  the 
castings.  In  Fig.  7,  No.  1  represents  the 
rast-iron  slides,  No.  2  cast-iron  plates. 
No.  3  wooden  piops.  No.  4  brackets.  No.  5 
rammed  sand,  and  No.  6  the  mould  to  ibe 
poured. 


OTES  ON  BLAST-FURNACE 
j  FILLING. 

Bv  1).  E.  RoBKKTS,  M.Inst.C.E., 

^      M.I.Mech.E.  (Cardiff). 
{{Continued  from  page  17,  July  15  ) 

\  the  McKee  arrangement,  the  prin- 
I  e  is  the  same  in  some  respects  as  the 
jers — that  is,  a  revolving  hopper,  but 
|)ias  no  side  discharge  or  inclined  bell. 


I  \  hopper  is  just  an  ordinary  plain  bell- 
:i  torn  chamber  and  revolves,  like  the 
1  srs,  so  many  degrees  with  each  move- 
^l^it  of  the  skip.  In  the  autlior's  opinioy 
''■^  a  great  improvement  on  the  otlier.^!.' 


and  for  skip  filling  it  is  being  moic 
commonly  ai)plied. 

Fig.  5  illustrates  the  arrangement 
described  by  Mr.  Fred  Clements  before 
his  institute  a  year  or  so  ago.  It  is  in 
many  respects  similar  in  principle  to  the 
McKee  arrangement,  but  employs  a 
slightly  difl'erent-shaped  revolving- 
chamber  or  hopper.  The  advantage  is 
that  with  this  ari-angement,  partly  due  to 
the  method  of  depositing  the  charge,  a 
furnace  can  be  followed  u]i  on  one  side, 
which  is  not  so  easily  done  by  the  other. 
The  disadvantage,  however,  is  the  intro- 
duction of  a  larger  hopper,  more  of  the 
size  of  that  used  in  the  "Brown" 
arrangement,  although,  of  course,  the  dis- 
charge is  central. 

Bucket  charging  is  susceptible  of 
various  modifications  which  will  now  be 
discussed. 

The  well-known  Neeland  arrangement, 
as  installed  at  Duquesne,  is  just  a  plain 
bucket  with  a  bell  bottom. 

The  only  important  difference  is  that 
whereas  Neeland  lowered  and  opened  his 
bucket  by  a  supplementary  device,  other 
patterns  enable  this  movement  to  be 
carried  out  by  the  continued  i)ull  on  the 
winding  l  ope,  and  without  the  addition  of 
any  supplementary  apparatus.  On  the 
face  of  it  that  appears  an  obvioiis 
advantn ge. 

'i'he  old  Dufiuesne  arrangement  is,  how- 
ever, a  very  rigid  method,  and  possesses 
one  special  claim  often  overlooked, 
namely,  that  it  is  possible  ])ositively  to 
push  the  bell  of  the  bucket  open,  which  is 
very  useful  if  charging,  foi-  instance, 
awkwaid-shaped  pig-l)ed  scrap.     With  the 


other  methods,  with  the  exception  of 
perhajis  Fig'.  7,  this  is  not  possible,  as  the 
charging'  bucket  is  suspended  by  a  flexible 
connection.  The  first  important  depart- 
ure from  the  Neeland  arrangement  is  that 
shown  in  Fig.  6.  This  is  the  anangement 
desig-ned  some  years  ago  at  the  furnace 
of  Mr.  Kd.  Ford,  at  Youngstown,  by  his 
verv  able  engineer,   the  late  Mr.  Parkes. 


Fig.  (). 

The  drawing  indicates  clearly  how  the 
lowering"  of  the  bucket  and  the  opening 
of  the  bell  is  accomplished  by  the 
continued  pull  on  the  winding  rope,  and 
without  any  supplementary  mechanism. 
It  will  be  noted  that  the  movement  brought 
about  is  the  rotation  of  the  travelling 
carriage  upon  its  axle.  This  arrangement 
was  the  first  of  the  A-arious  methods  of 
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bucket  (liseharg'ino-  jn\t  forward  as  modifi- 
rations  and  suggested  iniprovements  on 
the  original  method. 

A  couple  of  German  designs,  prepared 
on  much  the  same  lines,  followed  shortly 
after. 

The  Polilig  arrangenu^nt  provides  for  the 
lowering  to  be  effected  by  levolving  the 
travelling-  carriage  about  the  back  axle. 
It  has  one  advantage,  namely,  that  the 
weight  of  the  bucket  bangs  between  the 
two  travelling  wheels,  Avhereas  in  the  Ford 
and  Parkes  design  the  bucket  hangs  on  a 
kind  of  horseliead  on  the  front  of  the 
carraige.  The  (jerman  arrangement  is  a 
Iheoretical  improvement  as  giving  better 
distribution  of  weight  upon  the  travelling 
wheels,  Ibut,  as  will  be  seen  from  the  figrire, 
the  rotating  device  is  a  very  clumsy  piece 
of  mechanism  as  compared  with  the  simple 
Ford  and  Paxkes  svstem. 


Fig.  7. 

The  Stabler  and  Benrath  charger  is  on 
similar  lines  to  the  Pohlig,  and  in  many 
respects  is  much  the  same  as  Fig.  6,  except 
that  the  tilting  at  the  top  is  done  by 
manoeuvring  the  tail  of  the  travelling 
carriage  alone,  instead  of  using  a  radial 
sleeve  with  it. 

One  of  the  difficulties  with  most  buckel 
arrang-ements  is  tbat,  when  opei-ated  a1 
considerable  speed,  there  is  a  tendency  for 
the  bucket  to  swing  during  acceleratioji 
and  sto])ping  periods. 

The  arrangement  shown  in  Fig.  T  is 
perfectly  rigid — in  other  words,  no  swing- 
ing is  possible.  The  carriage  is  of 
"  Snake  "  pattern,  and  it  has  a  kind  of 
parallel-motion  arrangement  beneath  it 
wliich  cualjles  the  bucket  to  be  kept 
iilways  perfectly  perpendicular. 

Having  outlined  broadly  a  comparison 
})etween  the  skip  and  the  bucket  generally, 
and  described  the  relative  advantages  and 
disadvantages  of  both  meibods,  it  may  (be 
well  to  consider  whether,  if  the  adoption  of 
1he  biicket  become  more  or  less  univei  sal, 
something  in  the  nature  of  a  system  that 


may  be  called  the  "  vertical-horizontal  " 
may  not  be  worth  consideration. 

The  best  means  of  carrying  the  bucket  to 
the  top  of  a  furnace  is  a  matter  well  worth 
discussion.  The  incline  is  eniinentlj-  suit- 
able to  the  skip.  When,  however,  tlie 
heavier  loads  to  be  treated  by  the  buckel 
aie  considered,  as  well  as  the  extra  length 
of  stem — tlie  difficulties  of  swinging  and 
general  stiffness  of  structure  required — 
the  rectangrxlar  method  is,  as  stated, 
worth  consideration.  This  nu>thod  has 
likewise  the  distinct  advantage  of  being- 
able  to  ])irk  up  from  several  points,  and  the 
structure  is,  iin  addition,  of  great 
assistance  in  facilitating  the  removal  of 
the  bell  and  any  heavy  repairs  that  may  b? 
lequired  at  the  to]). 

Fig.  (S  shows  a  ])hotog'ra])h  of  a  charging 
arrangement  of  which  several  examples 
may  be  seen  in  the  Luxemburg  district,  the 
one  actually  illustrated  being  in  the 
extreme  south  corner  of  Belgium  at  Athus. 
It  is  a  heavy  structural  gantry  placed 
along  tbe  top  of  a  row  of  furnaces,  the 
bucket  being  lifted  at  one  or  two  points, 
while  one  charg'ing  arrangement  can 
jirovide  for  more  than  one  furnace. 

The  bucket  is  held  in  a  rigid  cage 
during  its  horizontal  movement,  so  that 
anv  speed  may  be  applied  without  fear  of 
swinging. 

In  balancing  up  tbe  relative  disad- 
vantages of  the  two  systems,  it  must  not 
be  overlooked  that  the  skip,  especially  in 
its  most  modern  double  form,  is  likely  to 
lose  some  of  its  disadvantages  if  the  present 
tendency  of  ore  dressing  and  sizing 
becomes  universal.  The  skip  is  also  the 
cheapest  arrangement  as  far  as  outlay  is 
concerned,  because,  broadly  speaking,  it 
deals  with  small  fiuantitie'';  often  as 
against  the  bucket,  which  deals  with 
large  quantities  at  less  frefjuent  intervals. 
The  former  re(|uires  a  somewhat  lighter 
structure  than  the  other,  but  as,  at  the 
same  time,  there  is  more  frequent  move- 
ment there  is  consequently  more  wear 
and  tear. 

The  bucket  system  provides  a  furnace 
top  which  is  i^ractically  as  simple  as  that 
of  a  hand-filled  furnace,  and  also,  as 
jnentioned  above,  affords  an  easy  means  of 
removing  the  bell  and  doing  heavy  repairs, 
which  is  an  important  matter.  Every  iron 
and  steelworks  man  knows  that  one  of  the 
worst  possible  places  to  put  any  compli- 
cated and  delicate  machinery  is  on  the  top 
of  a  blast  furnace.  It  hasbeensaid  that  the 
dressing  of  materials  will  help  distribution, 
but,  in  my  opinion,  it  is  sufficient  to  select 
filling  apparatus  which  will  only  do  tlie 
work  under  the  most  fa^-ourable  circum- 
stances, as  with  dressed  materials.  The 
method  chosen  should  be  capable  of  giving 
ideal  di>;tribx;tion  under  any  circumstances 
and  with  any  class  of  material. 

Nothing  has  a  more  imporlant  bearing 
on  the  satisfactory  operation  of  the 
furnace,  the  wear  and  tear  of  the  lining, 
and  its  life  generally  than  proper  charge 
distribution.  The  shovelling  eifect  of  ihc 
skip  is  not  imaginary;  it  is  a  real  defect. 
Tliat  was  for  some  considerable  time  one 
of  the  causes  of  trouble,  even  witli  th;' 
bucket  arrangement. 

It  was  found  upon  in  vest  igation  (hat  the 
material  running  down  a  shoot  out  of  a 
bunker  had  the  same  separating  effect — i  hat 
is,  thai  the  lumpy  material  was  thrown  to 


the  far  side  of  the  bucket,  and  fine  mnlrial 
Immediately  beneath  the  shoot       IJ  m 
outlets  have  been  applied  to  overcom  ' 
ilifficulty,  but  the  usual  method  to-da 
1 0  s])in  the  biu'ket  while  it  is  being  til 
I^his  is  a  simple  illustration  of  the  ir 
Tnore  marked  positive  separation  tha  is 
brought  about  by  a  skip  at  the  furnace  ip, 
The   bucket    arrangement  has  anoler 
distinct  featui-e  witli  regard  to  coke,  v/'c\ 


Fro.  8. 

can    be    handled    without  bunkeriu 
desired.      This  is  in  many  district 
advantage  as   reducing  breakag-e. 
([uite  common  now  for  the  coke  t 
loaded  at  the  coke  ovens  into  the  fiii|i(* 
buckets  direct. 


INTERNATIONAL  UNION  ( 
RADIO  TELEGRAPHY. 

The    International    Fnion    of    .Scie  ific 
Radio  Telegraphy  was  organised  two 
ago  for  the  purpose  of  furthering,  thi 


international  co-operation,  the  sysfpijitii 
study  of  fundamental  problems  of 
communication.      Separate  sections 
been  formed  for  a  number   of  dift 
(ountrie.>,  and  the  work  of  the 
-ection  has  lieen  in  progiess   for  ov 
year.    Pecently  systematic  measuie: 
iiave  been  made  at  receiving-  .static 
the  United  States    of   the  intensit 
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signals  received  from  several  Frencllsta 
tions,  and  by    a    continuance  of 
measurements  it  is  expected  that 
comprehensive  knowledge  will  be  cbtlned 
of  the  phenomena  of  radio  transniijion. 

A  meeting  of  the  American  sectioW 
held  very  recently  at  which  the  v;  on- 
I  ommittees  reported,  including  coniiiittr- 
on  the  study  of  radio  wave  intensity,  jino- 
spheric  disturbances,  variations  of  ''d"' 
wave  direction,  measurements  of  rat'.' 
which    cause   interference,   and    *  1 
tubes.      Particularly  in  the  case 
uieasurements  of  the  intensity  c 
waves,  it  is  important  that  interna  m;*' 
co-operation  be  promoted,  since  it  i-^f^^^ 
by    frequent  simultaneous  measu-i 
made  co-opeiativelv  by  widely-srp;  »  " 
sending  and  receiving  stations  that  jpcn- 
rate  results  mav  be  obtained.  ; 
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ill  Ore  Mines  Reopened. 

'  he  well-known  Ilodliarrow  iron  ore 
I  at  Millom  have  been  partly  reopened 
I  1-  18  months'  stoppage.  This  has  been 
til  r  first  idle  period  for  60  years.  As 
ai  be  expected,  the  announcement  to 
rr'art  the  mines  has  given  immense  satis- 

ion  to  the  xinemployed  in  Millom. 

ftidering  Aeroplanes  invisible. 

"he  results  of  the  recent  invisibility 
s  foT  airciraft,  which  have  been  eairiied 
d!  over  the  northern  suburbs  of  Paris 
the  aviation  centre  of  Le  Bourget,  ai'e 
I'lg  kept  strictly  secret  by  the  French 
D  itary  authorities.  It  is  stated,  how- 
e<r,  the  tests  were  so  successful  that 
e  ry  effort  will  be  made  to  perfect  the 
I  overy  and  make  it  a  practieal,  ais  well 
i  I  theoretical,  success. 


EVENTS  NOT  REPORTED  ON  OTHER  PAGES. 


|ide  Union  Conference. 

With  very  few  exceptions,  the  new 
rneral  Council  of  the  Trade  Union  Con- 
|^?ss,  which  meets  at  iSouthport  in 
j  >tember,  will  be  representative  of  all 
i '  industrial  leaders  in  the  labour  move- 
I  nt.  The  council  is  sub-divided  into  18 
I'ups,  but  the  mining',  railway,  textiles 
]l  argricultural  groujis  have  already 
hided  to  elect  their  old  leaders  without 
[■position.  The  two  most  interesting 
jctioirs  will  undoubtedly  be  those  aftect- 
/,  the  transport  and  sliipbuilding  groups, 
j  may  be  mentioned  that  the  Boiler- 
I  kers'  Society  have  put  up  Mr.  John 
1 11  (thei  rseiretary)  against  Mr.  Alex, 
jilkie,  M.P.,  who  has  been  nominated 
j  the  shipwrights. 


I  creased  Shipments. 

jA.t_the  recent  Tyne  Commission  meei- 
\-i  in  Newcastle,'  it  was  stated  by  Sir 
iilliam  Noble  that  the  trade  of  the' river 


is  definitely  on  the  upward  curve,  and  that 
ordinary  expenditure  has  reached  the 
maximum.  He  reported  that  the  first  five 
months  of  this  year  has  seen  a  marked 
imi)i()venu'iit.  Coal  and  coke  shipments 
had  recently  been  at  the  rate  of  17,000,000 
tons  a  year,  80'  per  cent  of  the  1913  record, 
while  general  merchandise  for  the  five 
months  was  55  per  cent  of  the  whole  of 
last  year. 


Ii  3lin  Dockers  Resume  Work. 

hie  Noi'th  Wall  Dublin  dockers'  .strike, 
s^ich  commenced  on  January  28  last,  has 
tj  f  been  settled,  the  men's  whole  demand 
[■Ling  been  conceded.  It  is  estimated 
t;  t  there  has  been  a  weekly  loss  of  wages 
3  the  result  of  this  dispute  of  £4,000  to 
i  000  conseciuent  upon  the  complete  sus- 
[j-sion  of  the  North  Wall-Holyhead 
f!  senger  and  cargo  service,  the  unem- 
;  yraent  of  about  500  men  and  the 
[j^cing  on  short  time  of  a  similar  number. 

ll  Iway  Amalgamation. 

't  is  quite  possible  that  the  Midland 
d  North-Eastern  Railways  will  absorb 
I'  Great  Central  Riailway.  The  rumours 
llthis  effect  have  not  been  denied  by  the 
jliorities,  the  significance  of  which  is 
pghtened  by  a  close  inspection  of  the 
Jjjat  Central  system  by  the  North- 
Ij^tern.  It  is  a  well-known  fact  that 
'h  directors  and  technical  staffs  of  the 
:|  >  companies  have  been  working  very  ^ 
rimately  in  traffic  arrangements  foi' 
'eral  months. 


Fewer  Boilermakers  Unemployed. 

The  general  secretary  of  the  Boiler- 
makers' Society,  Mr.  JoJin  Hill,  in  his 
monthly  circular  foir  July,  points  out  that 
tlie  returns  from  the  various  branches 
show  a  sliglit  improvement  in  the  indus- 
try. Unemployed  figures  are  2,253  less 
than  in  June,  and  expenses  are  down 
about  £10,000  per  week.  The  report  fur- 
ther states  that  a  vote  will  be  taken  of 
the  members  as  to  wdiether  or  not  the 
society  shall  continue  its  affiliation  with 
the  Engineering  and  Shipbuilding  Trades 
Federation. 


New  Motor  Fuel. 

The  managing  director  of  the  Distillers 
Co.  Ltd.  intimated  at  the  annual  meeting- 
that  they  had  erected  a  mixing  plant  at 
their  Hammersniith  distilleiy  whi(di  was 
regularly  supplying  to  a  limited  number 
of  users  their  new  motor  fuel.  For  two 
years  past  he  has  been  pursuing'  elaborate 
experiments  with  whisky  and  vegetables, 
and  success  means  that  the  new  fuel  may 
be  sold  at  a  pi-ice  probably  50'  pei-  cent 
below  the  current  petrol  prices.  The 
vegetable  from  which  the  extract  is 
secured  for  com])ining  with  whislcy  is  of 
Indian  and  Cevlon  "-rowth. 


Shipyard  Fire. 

An  unfoi'tunate  outbreak  of  fire 
occurred  in  one  of  the  insulating  cham- 
bers of  the  10,000-ton  cargo  steamer 
Aucobycus,  built  by  Hawthorn-Leslie  foi' 
the  Alfred  Holt  Line,  Liverpool. 

The  efforts  of  the  firemen  in  confining 
the  outbreak  to  the  insulating  chamber, 
and  in  finally  extinguishing  the  flames, 
were  completely  successful,  and  no  other 
part  of  the  vessel  was  affected. 

It  is  conjectured  that  the  fiie  was 
caused  by  the  fusing  of  the  electric  wires. 
The  amount  of  damage  is  not  estimated  as 
yet,  but  is  serious.  The  vessel  was  almost 
leadv  for  launching. 


Enquiries  for  British  Goal. 

It  will  be  remembered  that  some  little 
time  ago  rumours  were  current  regarding- 
possible  shipments  of  coal  from  Liverpool 
to  New  York  and  Boston.  No  business 
w'as  forthcoming,  however,  owing  to 
various  reasons,  difficulties  of  finance, 
guarantee  of  analysis,  etc.  It  is  under- 
stood that  enquiries  have  now  been 
received.  As  regards  other  British  coal 
shipping  ports,  such  shipments  have  been 
made  from  South  Wales,  and  the  North- 
East  Coast.  Enquiries  are  now  being 
made  for  tonnage  to  load  later  in  the 


year,  and  for  early  boats  to  West  Indian 
ports  10s.  6d.  per  ton  freight  has  been 
i  ndicated. 


Miners'  Congress. 

The  Twenty-sixth  International  Miners' 
Congress,  which  is  to  be  held  at  Frank- 
fort-on-Main,  Germany,  will  open  on 
August  6.  The  agenda  contains  13  resolu- 
tions on  subjects  of  international  unifor- 
mity of  aims  and  objects,  hours  of  work, 
exclusion  of  women  and  of  boj^s  under  Iti 
from  underground  w^ork,  unemployment, 
holidays  with  pay,  pensions,  accidents, 
and  inspection,  workers'  share  in  the 
supervision  of  mines,  socialisation  of  the 
mining-  industry,  international  bureau  for 
coal  distribution,  international  action  and 
information  bureau. 

The  only  resolution  in  the  name  of 
(ireat  Britain  reads  :  "  This  International 
Miners'  Conference  declares  that  the 
principal  object  of  the  International 
Miners'  Federation  is  to  secure,  as  far 
as  practicable,  uniformity  of  conditions  of 
employment  for  miners  m  all  the  mining- 
countries  affiliated  to  the  miners'  inter- 
national, and  that  the  executive  committee 
be  instructed  to  i)repare  a  schedule  of  such 
objects  in  detail,  so  as  to  enable  each 
country  to  understand  the  work  that  has 
to  be  accomplished  by  it." 


Improvement  in  Trade. 

The  current  issue  of  the  Ministry  of 
Labour  (xazette  states  that  altliough 
employment  generally  was  bad  during 
June,  the  continuous  improvement  which 
has  been  in  progress  since  February  was 
maintained.  A  further  improvement  was 
reported  in  the  iron  and  steel  industries. 
In  the  coal  mining  industry,  however, 
there  was  again  a  decline. 

A  further  fall  of  w^ag-es  took  place 
during  the  last  month.  The  changes  in 
]-ates  of  wages  taking  effect  in  June 
lesulted  in  a  total  reduction  of  over 
£f)0'3,00O  in  the  weekly  full  time  wages  of 
nearly  2,000,000  workpeople.  The 
number  of  trade  disputes  involving-  stop- 
]iages  of  work,  reported  to  the  department 
as  beginning  in  June,  was  32.  In  addi- 
tion, 50  disputes  which  began  before  June 
were  still  in  progress  at  the  beginning 
of  the  month.  The  dispute  in  the  engi- 
neering industry,  however,  which  began 
on  March  13,  was  settled  during'  the 
month. 

The  total  nuaniber  of  workpeople 
involved  in  all  disputes  in  Jime  (includ- 
ing those  workpeople  thrown  of  work  at 
the  establishments  where  the  disputes 
occurred,  thoug'h  not  themselves  pai-ties  to 
the  disputes),  was  about  310,000  as  com- 
pared with  340,000  in  the  previous  month 
and  1,550,000  in  June.  1921.  The  esti- 
mated aggregate  duration  of  all  disputes 
during  June  was  nearly  2,100,000  work- 
ing days,  as  compared  with  7,200,000  days 
in  May,  1922.  and  nearly  3,000.000  days 
in  June,  1921.  At  the  latter  date "  a 
general  stoppage  of  work  in  the  coal 
mining-  industn-  was  in  progress. 
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Germany's  Public  Work. 

Vast  public  works  are  uow  being  car- 
ried out  or  about  to  be  carried  out  in 
lierinany.  The  Budget  for  1921-22  pro- 
vides Mk.2,320,00(),0U0  for  new  construc- 
tions, Mk. 2,472, U(H),000  tor  rolling 
stock,  Mk. 3, 000,000,000  to  replace 
material  delivered  to  tbe  Allies, 
Mk. 1,416,000, 000  for  the  extension  of  the 
telephone  .systeni,  with  an  additional 
Mk. 600,000,000  for  underground  tele- 
phone, and  Mk.490,000,000  for  river  and 
canal  improvements. 

In  addition  to  all  this  the  Mercantile 
Marine  is  receiving  a  subsidy  of 
Mk. 11, 970,000,000;  it  reaches  a  tonnage 
of  1,500,000  tons,  of  which,  according  to 
figures  given  by  the  president  of  the  board 
of  directors  of  one  of  the  largest  French 
shipping  companies,  242  vessels  with  a 
total  tonnage  of  509,000  tons,  were  con- 
strncted  in  1921. 

Coal  Production  of  France. 

In  view  of  the  controversy  now  raging 
with  regard  to  the  output  of  British  coal, 
it  is  particularly  interesting  to  note  that 
the  production  of  French  coal  and  lignite 
during  the  first  four  months  of  the  current 
year,  excluding  the  Sarre  basin,  was 
10,414,125  tons  and  the  imports 
7,448,058  tons. 

During  this  period  the  average  monthly 
production  of  coal  (consumption  of  the 
mines  deducted)  was  2,600,000  tons, 
against  2,070,000  tons  in  1921. 

For  the  current  year  the  tonnage  put  out 
for  purposes  of  consumption  would  be, 
on  the  basis  of  present  figures, 
53,000,000  tons,  against  41,000,000  tons 
in  1921.  It  is  certain  that  this  increase 
corresponds  to  a  better  demand,  but  it  is 
necessary  to  point  out,  according  to  the 
report  of  a  Paris  bank,  that  a  portion  of 
the  coal  extracted  was  simply  stocked, 
French  coal  being  greatly  affected  by 
foreign  competition. 

The  (|uestion  of  wages  in  the  coalfields 
of  Northern  France  is  going  to  be  the 
object  of  fresh  negotiations,  inasmuch  as 
the  agreement  concluded  in  February  last 
Avill  come  to  an  end  on  September  1  next. 


Ga'  Canny  in  the  EVIines. 

The  alternative  of  a  substantial  reduc- 
tion of  wages  or  the  closing  down  of  the 
])it  has  been  offered  to  the  men  employed 
by  the  Brackwell  Colliei-y  Co.,  at  Brierley 
Hill  Pits,  Notts.  About  1,000  men  axe 
concerned.  The  company  state  that  the 
colliery  is  losing  £500  per  week,  and  that 
the  output  has  fallen  from  26  tons  per 
man  daily  before  the  Avar  to  1'7  tons  at 
the  ])resent  time,  whereas  the  output  at 
the  B'lackwell  Main,  which  is  an  identical 
seam  to  that  at  Brierley  Hill,  is  double. 
They  feel  ceriain  that  the  output  could 
easily  be  increased  by  160  tons  daily  with 
increase  of  hours  or  men.  In  this  connec- 
tion it  is  intevesling  to  note  that  at  a  mass 
meeting  of  the  miners,  Mr.  J.  G. 
Htnicock,  agent  of  the  Nottingham 
Miners'  Association,  lold  them  that  he 
had  been  reluciani  1o  admit  a  charge  of 
malingering,  but  in  view  of  the  company's 
slatenient  with  regard  to  output  he  could 
no(  deny  il . 

Nothing  couUl  be  so  injurious  lo  the 
liade  as  a  ca'  canny  policy.    He  was  con- 


vinced a  1  eduction  of  wages  was  inevitable, 
but  if  the  pre-Avar  output  had  been  main- 
tained, it  would  have  gone  far  towards 
meeting  the  present  difficulty.  He  Avas  of 
opinion  that  the  output  could  be  im  reased 
by  160  tons  a,  day  Avithout  exli;i  hands  or 
men. 

The  management  propose  reducing  tne 
basic  rate  by  about  lid.  a  ton,  AA'hich 
would  bring  it  down  to  that  of  1914,  but 
lo  this  must  be  added  the  percentage 
increase  of  53'78  added  since. 


Four  Year  Old  Dispute. 

An  important  industrial  problem  Has 
just  been  settled  after  four  year's  discus- 
sion and  negotiation.  When  the  railAvay 
strike  of  1919  was  ended  by  agreement 
the  shopmen  Avere  not  included  in  the  pro- 
visions, largely  clue  to  the  fact  that  the 
men  Avere  in  several  unions  which  could 
not  agree  among  themselves.  The  ques- 
tions iuA'oh'ed  were  finally  submitted  to 
the  Industrial  Court,  with  Sir  William 
Mackenzie  presiding,  and  a  decision 
arrived  at.  It  ajijjcars  the  contention  that 
the  men  Avho  Avoik  in  the  shops  should  be 
regarded  as  railAvaymen  and,  as  such,  an 
integral  part  of  the  service,  wias  niiheld  by 
the  court.  Therefore,  they  Avill  not  be 
subject  to  the  district  rates  of  the  several 
trades  to  which  they  belong.  At  the  same 
time  the  court  Holds  that  Avhere  the  com- 
panies draw  up  supplies  of  labour  of  a 
kind  required  in  other  industries,  rates  of 
wages  Avithout  incoin-enient  consequences 
(liffei-  i  ijo  Avidely  fioin  those  obtainable  by 
the  men  elseAvhere. 

Rates  of  pay  have,  therefore,  been 
drawn  up  which,  while  having  the  effect  of 
curtailing  existing  differences,  alloAv 
room,  in  the  opinion  of  the  court,  for  a 
certain  amount  of  play  on  account  of 
special  circumstances,  l^he  working  Aveek 
is  maintained  at  47  hours.  With  regard 
to  the  Avar  Avage  of  26s.  a  week  Avhich  rail- 
Avay  engine  shoiimen  enjoy  along  Avith 
others  in  the  trade,  and  which  the 
federated  employers  controlling  other 
estalJishments  desire  to  cmtail  by  16s.  6d.. 
the  court  expressed  the  vieAV  that  there 
shoiild  be  negotiations  betAveen  the  com- 
panies and  the  unions  before  the  deduction 
is  made. 


More  Work  for  Woolwich  Arsenal. 

The  system  of  men  standing  off  one 
week  in  three  or  four  is  to  cease  at  once 
at  Woolwich  Arsenal,  and  in  all  prob- 
ability full  time  Avill  be  restoi^ed  in  the 
very  near  future.  The  young  women 
employed  at  the  Arsenal  are  noAv  to  be 
replaced  by  men,  and  if  the  orders  now 
anticipated  are  secured  it  will  mean  the 
engagement  of  additional  workers. 

For  seA'eral  months  a  scheme  for  saving 
indxistrial  and  commercial  Woolwich  and 
the  develo])ment  of  its  resources  has  been 
under  the  consideration  of  a.  number  of 
prominent  members  of  the  (joA-ernment. 
.V  ])hin  hits  been  prepared  for  presentation 
lo  (lie  commiltee  which  is  sitting  to 
decide  the  futuie  of  Woolwich  Arsenal. 

The  main  outlines  of  the  plan  are  that 
the  (Tovernment  should  be  asked  to  release 
the  control  ami  usage  of  such  land  and 
river  frontage  by  Avhich  the  Arsenal  has 
been  enlarged  or  taken  over  in  the 
national  interests  since  1914;  that  the 


whole  of  the  Royal  Dockyard  shoidd 
leleased  from  fTOvernment  control  i 
usage,  and  the  army  ordnance  sto 
houses,  anny  record  office,  etc.,  tra 
ferred,  together  Avith  all  the  personnel, 
cue  Arsenal,  Avhere  ample  accommodati 
for  them  exists,'  and  so  co-ordinate  d 
economise  expense,  supeivasion  a 
space  ;  that  a  minimum  establishment  ct 
sisteut  Avith  national  security  should  bJ 
once  instituted  for  the  Royal  Arsenal,  a 
adhered  to. 

It  Avas  also  proposed  that  an  adequi 
amount   or  pro])ortion    of  work  from  i 
dift'eieiit  departments  of  the  army,  ui 
ajid  air  forces  should  be  allocated  to  j 
Arsenal,  instead  of  its  going  to  priv 
fimis,  who  are  a.ble  to  devote  their  woj 
shops  to  the  manufacture  of  aii:icles 
commerce  in  Avhich  the  Arsenal  canit 
compete;  and  that  large  commercial  tirs 
and  interests  should  be  iuA-ited  to  consi(r 
the  establishment  of  works  and  factoi  s 
on  the  site  of  the  Royal  Dockyard  and  ] 
other  land. 


Assisting  Trade  Revival. 

An  instructive  address  was  giA-en  at 
NeAvcastle  Rotary  Club  by  Major-Gene 
Sii  R.  A.  Kerr  Montgomery,  C.B. .  D.S 
on  the  subject  of  the  Federation  of  Brith 
Industries.     The  Federation  of  Biitp 
Industries,  he  stated,  Avas  one,  of  th 
organisatioirs  which  were  flaking  a  lead 
part  in  trying  to  secure  a  revival  of 
world's  trade.    It  Avas  trying  to  secure 
through  a  revival  of  British  trade 
with  the  fixed  determination  to  try  f 
get  l)ack  trade  Avhich  tlie  country  had  It 
before  the  Avar,  pai'tly  by  adopting 
methods  which  our  rivals  had  focmd 
successful  in  ousting  iis. 

What  was  the  F.B.I.  ?  It  was  n  tede 
tion  of  British  associations  and  firms 
manufacturers  and  producers,  and  of  th 
who  served  or  piovided  for  the  needs 
manufacturers  and  producers.  He  Avisld 
specially  to  emphasise  that  it  was  not 
opposition  to  Chambers  of  Comiuci 
which  catered  ])rincipally  for  merchai 
but  Avorked  along  Avith  them  for  the  ( 
great  object — the  revival  of  British  tra 
This  combination  of  Chambers  of  (\ 
merce  and  the  F.B.I,  had  been  ext 
ordinarily  sxiccessful  in  the  last  t[r 
weeks,  and  they  had  to  thank  the  fedc 
tion  very  largely  for  the  recent  redm  t 
in  the  income  tax,  and  now  for  the  red 
tion  in  railway  rates,  as  well  as  for  ot 
reductions  in  chaxges,  all  of  Avhich  slio 
help  considerably  in  making  tr 
possible.  The  organisation  of  tlie  F.lt 
Avas  one  of  the  most  thoroiigh  that  he 
come  across,  and  he  Avould  like  v 
briefly  to  describe  it. 

(leneral  Montgomeiy  exi)lained 
nuniy  activities  of  tlie  federation  in 
interests  of  trade,  ajid  said  tlie  F.H.J.  ' 
started  so  that  the  (irovernnient  ini 
have  one  body  to  deal  wivli.  and  that 
interests  of  all  might  be  ])ut  forward  ; 
safeguarded  by  that  body.  A  very  la 
number  of  important  ([uestions  were  (lit 
with  bv  the  overseas  dei)aitnient  ot 
F.B.I. ' 


Contributions,  correspondence,  and  suggestions  III 
be  welcomed,  our  desire  being  to  encoura^  ■ 
closer  association  between  our  readers  and  r- 
•elves.— THE  EDITOR. 
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How  Other  Industries  Stand. 


AMERICAN   IRON  TRADE. 

i  The  coal  stiikt'  and  cony t'sl ion  upoii  the 
jiilways  is  having  a  seiious  eit'ect  upon 
;ie  production  of  iron  and  steel.  The 
'ouugstown  industry  is  now  feeling  the 
harcitj'  of  coal,  and  some  blast  furnaces 
'fill  be  forced  to  shut  down  shortly  unless 
ike  supply  of  fuel  is  inci  eased.  The  steel 
fade  is  still  pi-oducing-  at  the  i-ate  of  TO 
((ler  cent  to  75  per  cent  of  ca]>acity.  Prices 
re  slightl\  easier  in  the  pig  iron  market 

I  some  centres.  No.  "J  fnuudry  is  t|Uotcd 
a  .Western  Pennsylvania  and  Buffalo  at 

4  dols.  to  25  doU . ,  lU'ssenier  and  basic  at 

5  dels.  Sales  liavc  been  made  of  Biitisli 
erro-manganese  at  67.50  dols.  seaboard, 
'he  total  purchases  of  British  Continental 
ig  iron  is  estiniaU-d  at  40, ()()()  to  50,000 
sns.  Recently  ;i  quantity  of  high  phos- 
ihorus  iron  was  sold  at  a'bout  22.50  dols. 
.i.f. 

THE  TIMBER  TRADE. 

There  is  not  likely  to  be  a  boom  in  the 
limber  trade  for  a  con.siderable  time,  but 
'!  he  prospects  are  fairly  bright  at  i)resent, 
[nd  reports  from  the  various  interests 
Ladicate  a  steady  increase  in  business,  and 
'  ome  quite  large  orders  are  being  Ixxdved. 

II  Liverpool,  while  the*  trade  being  done 
s  still  well  below  the  aggregate  volume  of 

jaore  normal  times,  an  improvement  is 
I'loticeable,  which  is  i)robablv  resulting 
irom  the  increased  number  of  shipbuilding 
iund  shiprepairing  ord(M  which  ai'e  being 
iecured.  Shipbuilder-  have,  of  course, 
heeu  disappoint ing'ly  few  tliroughout  the 
Country,  and  engineers  are  not  taking  any- 
I anything  like  their  customary  supplies. 


Tlie  West  of  Scotland  trade,  for  instance, 
is  better  than  it  was,  although  the 
cautious  buying  indicates  a  desire  of  both 
merchants  and  consumers  alike  to  still 
confine  tlicii-  dealings  as  much  as  possible 
to  stock  immediately  required.  Contract- 
ing for  forward  delivery  remains  very  dull, 
the  speculative  possibilities  attached  to 
imports  in  the  present  market  situation 
deten-ing  operations. 

What  has  been  said  about  liiverjiool 
applies  to  other  shipbuilding  ceutre>.  On 
the  North-East  (^oast  the  consumption  is 
very  meagre,  local  stocks  being  sutHcieiit 
for  such  rejjair  work  as  is  being  secured. 
The  Southampton  trade  is  looking  forwaiil 
to  the  commencement  of  the  constriu'tion 
of  the  immense  dry  dock  which  iias  now 
been  decided  u])om.  It  is  probable  that 
this  dock,  the  laigest  in  the  world,  will  be 
seen  in  its  jiosition  near  the  Town  (^uay 
about  15  months  hence.  According  to  one 
estimate,  the  dock  and  dredging  opera- 
tions necessary  for  its  reception  will  cost 
,£750,000.  It  is  unofficially  stated  that  at 
least  one  local  firm  will  compete  strongly 
for  the  contract,  and  I  he  Southampton 
slii])building  workers,  who  have  been  hai'd 
hit  bv  the  severe  falling  off  in  the  demand 
for  new  ships,  will  be  anxious  to  know  the 
result  of  the  firm's  enteii)i'ise. 

The  dock  will  be  capable  of  lifting  a 

hip  of  any  displacement  up  1o  00.000 
tons.  In  other  words,  it  will  be  able  to 
take  a  sliij)  larger  than  any  now  existing, 
the  disjilacement  of  the  "  Majes^tic,"  the 
world's  largest  vessel,  being  52,000  tons, 
and  the  design  of  the  dock  is  such  that  an 
extension   can    be    built    and    aflixed  to 


render  the  dock  sufficiently  large  1o 
a(  commi)date  a  vessel  uj)  to  70,000  tons. 
When  it  is  remembered  that  there  is  only 
one  existing  dock  that  can  take  the 
"  Majestic  " — the  Blohm  &  Voss  dock  at 
Hamburg — it  is  seen  hov  far  the  Docks 
(.'().  is  looking  forward. 

The  question  of  8hi])pers'  idea  of  prices 
is  still  a  very  complex  one.  Specifications 
are  constantly  coming  in,  and  on  being- 
put  out,  and  offers  cabled,  with  veiy  few 
exce])tions  are  they  being  accepted.  Yet, 
we  have  come  across  several  instances 
where  a  specification  has  been  offered,  and 
we  can  hear  of  a  lower  offer  being  accepted 
for  the  same  coa.st. 

WEEKLY  OUTPUT  OF  COAL. 

We  give  below  the  official  statement  of 
the  coal  output  at  tlie  mines  of  Great 
Britain  for  the  four  weeks  ended  -Tidy  1. 
For  the  week  ended  at  that  date  the  out- 
put was  4,5:?0.000  tons,  as  compiired  with 
4,'{5;i,!)00  tons  in  the  previous  week.  Last 
year  the  output  from  April  4  to  July  4  was 
ordy  179,100  tons  owing  to  the  stoppage 
(if  work  at  tlu'  mines. 


niftricts. 

Nortlmmrici  laiKi   

Duihiim   

Vorkflhire   

Laiuasliire,  Cliesliire. 

and  N.  rtl]  Wales. .  . , 
Dsrliv,  NoitiDghaniand 

LeiOL-ster  

Stafford,  Shropsliire, 

Warw.ck,  Worct-sier 
South  Wales  and  Mon- 

mouthslnie  

other  Engli.sh  Districts 
Soctland  

Tot;  1  


JnnelO' 
Toijs. 
li»5,100 
481,800 
372,700 

22S,-.'00 

184,000 

09,600 

468,000 
.■iS.SOO 
5i>S,600 


J  nil"  17 
Tons. 
274,500 
638,000 
728,700 


Jmic  2-1 
Tons. 
2 1(1,1 00 
000,700 
758.400 


354, 6Cd  375,400 

411,(100  437,200 

•208,500  277,500 

942,100  '.leO.oOO 

84,400  S4,80U 

048,400  f43,300 


July  1 
Tons. 
253,000 
li4S,S00 
761,600 

3t8,600 

606,r'00 

294,900 

952,300 
79,600 
644.600 


2,681, SOO   4,350,200   4,353,900  4.530,000 
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t  PERSONAL. 

r 

I^Oeath  of  Well-known  Shipowner. 

}'   Mr.   T.   (i.    (ireemvell,    a  well-known 
pSiuiderland   shipowner,  who  had  interests 
m  several  companies.  \v4s  died  at  Fal- 
|inouth  at  the  age  of  79. 

.Resignation. 

I  Mr.  J.  J.  Burton,  of  Middlesbrough, 
|bas  resigned  his  position   as  managing 

iirector  of  the  Tees  Furnace  Co.  Ltd.,  but 
jwill  carry  on  the  busines.,  of  the  Rosebery 

and  Avton  Banks  Ironstone  Mines. 

Mr.  Henry  Owen. 

The  death  is  announced  of  Mr.  Henry 
Owen,  a  director  of  Messrs.  Kitson  Co. 
Ltd.,  who,  starting  in  the  counting  house 
las  office  boy,  worked  himself  up  until  he 
heconie  secretary  and  then  a  director  of 
the  company.  On  retiring  in  1920,  the 
late  Mr.  Owen  had  00  years'  service  to  his 
rredit. 

Woman  Marine  Engineer. 

The  statement  that  Miss  Violet 
Drunnnond.  daughter  of  Captain  and  the 
Hon.  Mrs.  Diummond,  of  Megginch, 
Korfarshire,  who  has  finished  her 
apprenticeship  at  the  Lilybank  Foundrys 
D\iiulee,  is  going  to  sea,  has  been  contra- 
dicted by  Mr.  Tyaurence  Holt,  of  the  Blue 
Funnel  Line. 


Death  of  a  Well-known  Electricai 
Engineer. 

Mr.  Sidney  Wallace  Treiitliam,  of 
Norman  Avenue,  Nuneaton,  whose  death 
occurred  following  an  operation,  was  tke 
younger  son  of  the  late  Mr.  George 
rrentham.  public  works  cont rai  tor,  oF 
Birmingham.  Trained  as  an  electrical 
engineer,  he  held  appointments  at  Aston, 
Derby  and  Idanrwst,  before  ioining-  the 
firm  of  (jr.  Percy  Trenthani  Ltd.,  public 
works  contractors.  On  the  completion  of 
a  jieiiod  of  war  service  in  France  in  the 
Tank  Corps,  he  became  managing  director 
of  the  Hartshill  Quarry  Co.  Ltd.. 
AtKerstone. 


New  Directors  for  Industrial  Steels  Ltd. 

Lieutenant-Colonel  Sir  II.  IJenni-' 
Keadett-Bayley,  K.B.L.,,  D.L.,  ol 
Lenton  .Vbliev.  Nottingham,  and  of 
Hunmanby  Hall,  Yorkshire,  has  been 
appointed  chaiinian  of  Industrial  Steels 
Ltd.,  Sheffield,  at  the  leiiuest  of_  Mr. 
Robert  Jonas,  and  with  the  unanimous 
approval  of  all  hi.^  co-directors.  Mr. 
Arthur  George  Osborne,  of  Maiden, 
Surrey,  has  also  been  appointed  a  director. 

The  directors  felt  that  in  view  of  the 
wide  experience  and  commercial  interests 
of  both  these  gentlemen  the  comj)an\' 
would  benefit  very  considerably  by  their 
appointment. 


Forty-six  Years  Under  Post  Office. 

An  interesting^  presentation  of  a  hand- 
some floor  clock  was  made  a  few  days  ago 
by  the  colleagues  of  Mr.  W.  J.  Llewellyn, 
who  is  retiring  from  the  position  of 
engineering  in.siiector  under  the  Newport 
Post  Office  after  being  4()  year<  in  the 
jvostal  service. 

Mr.  Llewellyn  has  all  his  life  been 
closely  r-onnected  with  the  develojrment  of 
the  telephone  service  in  South  Wales.  He 
was  appoinled  to  develop  the  South  W^ales 
area  when  the  Posit  Office  entered  into 
competition  witli  the  National  Telephone 
Company,  and  when  the  State  took  over 
the  company's  undertaking  he  was 
entrusted  with  impoii'tant  duties  in  con- 
neotion  with  the  transfer. 


Retirement  of  Mr.  J.  McDonald  Manson. 

Perha|)>  no  one  has  been  more  iiiti- 
malely  associated  with  the  development  of 
the  River  'j'yne  than  Mr.  James  McDonald 
Manson,  who,  owdug  to  ill-health,  will 
retire  at  the  end  of  September.  He  was 
born  in  Liveipool  in  1865,  and  after  leav- 
ing Liverjiool  (\jllege  was  for  18  years 
with  the  Mersey  Docks  Authority.  In 
1900  Mr.  Manson  became  assistant  secre- 
tary to  the  Tyne  Coimmission.  and  in  1905 
saioceeded  Mr.  I^j-win  as  secretary,  and  in 
1911  h.e  was  appointed  as  the  first  general 
managei'  and  secretary  of  the  Tyne 
Improvement  Commission.  He  did  very 
valuable  wuik  during  the  war. 
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[FROM  CORRESPONDENTS  AT  HOME  AND  ABROAD.] 


NEWCASTLE-ON-TYNE. 

(FiioM  OuE,  Own  Corresi'ondent.) 

The  rethiction  in  traffic  rates  by  the 
railway  companies  has  not  even  evoked  a 
cheer  on  the  North-East  Ooast,  iron- 
masters and  coal  owners  'being  as  one  in 
deploring-  these  feeble  little  cuts.  Noth- 
ing but  "  nne  grande  gesture,"  it  is 
realised,  in  wages,  freights,  and  overhead 
costs  will  ever  set  business  bowling 
merrily  along,  for  these  microscopic 
tiinimings  of  a  shilling  here  and  a  half- 
a -crown  there  are  tantamount  in  their 
incidence  to  no  relief  at  all. 

In  all  departments  save  shipbuilding 
matters  are  showing  signs  of  improve- 
ment, ibut  the  price  at  which  shares  in  the 
big  Tyneside  shipbuilding  concerns  stand 
show  that  little  hope  is  held  out  of  any 
!big  business  being  secured  in  1922. 
Developments  on  the  river  in  the  matter 
of  oil  fuellings  are  dealt  with  elsewhere 
in  this  issue. 

An  open  market  was  declared  on  the 
Cleveland  Exchange  in  iron  last  week,  but 
nothing  dramatic  has  resulted  from  this 
lather  unexpected  decision,  hlast  Coast 
hematite  has  been  weak,  but  not  appre- 
ciably lower. 

Copper  remains  steady  in  the  local 
metal  market  at  £32  for  sheets,  £66  for 
tough,  and  £96  for  rods.  Electrolytic  and 
wire  bars  £71  to  £72 ;  condenser  plates, 
yellow  metal,  basis  9fd.  per  pound;  brass 
tubes,  basis  llfd.  per  pound;  condenser 
brass  tubes,  f  by  18  gauge,  Is.  2hd.  per 
pound;  phosphor  bronze  wire.  Is.  -id.  per 
pound  :  pig  lead,  £27  ;  sheets  and  pipes  for 
home,  £37  10s.;  e^fport,  £33;  red  lead, 
home,  £38  5s.  ;  export,  £38  ;  ground  white 
lead,  £56  5s.  ;  spelter,  £30.  Foundry 
loke  has  kept  a  good  market  at  27s.  6d. 
to  28s.  6d. 

It  has  Ibeen  estimated  that  the  reduced 
railway  rates  will  afford  relief  to  iron  and 
steel  producers  of  about  2s.  per  ton. 

On  the  ascertained  selling  price  of  pig 
iron  for  the  quarter  ending'  June  30'  being- 
returned  at  87s.  lid.  per  ton,  a  reduction 
of  5  per  cent  has,  after  discussion,  been 
made  in  the  wages  of  the  Cleveland  iron 
miners. 


SUNDERLAND. 

(FuoM  Ouu  Own  ('okresi'ondent.) 
There  have  been  four  enquiries  of 
l)uilders  on  the  Wear  within  the  past  few 
(lays  and  we  undei  stand  that  one  order  has 
been  booked,  and  to  Austi-alian  enquiries 
turned  down.  The  firm  which  has  these 
Australian  "prospects"  built  a  number 
of  similar  vessels  befoie  the  war  at 
ap])roximat'ely  £80,000,  but  iliey  would 


not  look  at  nearly  £100,00(1  being  added 
to  that  price. 

The  engineering  works  are  at  a  stand- 
still, and  are  likely  to  be  for  some  time. 
There  are  three  or  four  vessels  on  Wear 
yards  reaily  to  be  launched,  but  the 
engines  for  these  have  already  been 
completed. 

We  understand  that  Messrs.  John 
Blumer  &  Co.,  who  have  been  building  on 
three  berths  at  the  North  Dock,  Sundei- 
land,  have  given  notice  to  the  River  Wear 
Comn)issioners  to  terminate  the  lease  of 
the  land.  It  is  not  definitely  stated  yel 
that 'Mr.  William  Blumer  is  retiring  from 
business. 


SHEFFIELD. 

(From  Oim  Own  Correspondent.) 

Some  of  the  big  steel  works  are  getting 
going  a  little  more.  Both  Steel-Peechs 
(of  United  Steels)  and  I'aikgate  Iron  Co. 
are  working  well  in  important  depart- 
ments, and  the  former  has  inei  eased  its 
capacity  by  putting'  on  three  of  the  60-ton 
Siemens  steel  furnaces.  Thiee  more  will 
start  as  soon  as  the  overhauling  is  com- 
pleted, which  may  be  any  day  now. 
liulustriai  Steels,  the  new  company  foimed 
cuit  of  Jonas  &  Colveis,  of  Sheffield,  is 
doing  well  in  the  cir(-umstances,  and 
working  four  days  a  week  and  50  pei'  cent 
of  the  capaeity  of  the  works.  The 
managing-  diiector  showed  me  four  or  five 
typed  sheets  of  foolscap  of  orders  he  was 
bringing.  The  number  was  good,  even 
though  the  tonnage  was  not  on  the  big- 
side,  but  as  they  make  only  the  bettei- 
grades  of  Siemen's  steel  the  evidence  is 
vei-y  healthy. 

Man ufai-tuic'is  of  steel  generally  liere 
state  that  the  ])rices  of  steel  are  at  zero, 
and  one  leading  maker  goes  so  far  as  to 
tell  me  that  if  he  were  offered  an  order  for 
10,000  tons  he  would  not  "cut"  the 
present  quotations.  In  numerous  direc- 
tions I  find  that  makers  are  definite  in 
stating-  that  competition  in  steel  from  the 
Oontinent  has  ceased,  while  from  other 
parts  of  the  country  the  news  comes  that 
a  fu^n.^ce  or  two  have  been  damped  down. 
The  official  rei>ortof  the  SliefHeld  Exchange 
states  that  three  imn-e  blast  fuin-ices 
have  been  started  up  in  our  area.  The 
finishing  departments^ — ^forges  and  rolling- 
mills — are  picking-  up  a  fair  trade  in 
rolled  and  forged  sections,  and  generally 
continue  the  steady,  healthy  i-ecovery  on 
which  I  have  previously  renuirked. 

Mngineei-ing  is  particularly  sluggish  in 
some  diiections,  although  there  are  signs 
of  "  somel  liing  moving,"  judging  from 
wlial  is  being- doiu'  in  some  of  the  depail- 


ments  that  deal  with  preliminaries.  Tlie 
is  a  little  more  activity  at  the  great  liiv 
Don  Works  of  Vickers  Ltd.  Singulai 
enoug-h,  they  have  worked  week-ends 
aimoured  cars,  and  I  saw  one  lot  of  eij; 
leady  for  going  off.  Their  bloom  mil 
where  steel  for  axles  and  rail  and  mot 
work  is  rolled,  are  also  working-  ful] 
which  means  that  another  furnace  1 
come  into  fire  to  supply  the  steel  for  lo 
ing-.  From  other  indications  it  weiH 
appear  that  the  fimi  has  some  nn)toi 
similar  work  in  prospect. 


BIRMINGHAM. 


(From  Our  Own  Correspondent.) 

Th  ere  was  very  little  optimism  about  re 
the  last  quarterly  meeting  of  the  Birniii 
liam  and  Midland  iron  trade.  Everyc 
seemed  in  a.  somewhat  despondent  moi 
and  the  fact  that  things  were  not  quite^ 
depressing  as  they  have  sometimes  hi 
(lid  not  seem  to  count  for  much, 
fact  is  that  it  is  a  case  of  hope  defer:  J 
making  the  heart  sick,   and  leaders  f 
industry  liave  been  buoyed  up  with  In  e 
so  often  that  they  are  disappointed  beca  e 
the  looked-for  trade  improvement  does  t 
appear  to  be  materialising. 

As  an  indication  of  tlie  deplorable  c 
dition  of  things  existing  in  some  branc 
of  the  iron  and  steel  trade,  it  was  sta 
at  the  annual  meeting  of  Messrs.  Williln 
Roberts  &  Co.,  Tipton  blast-furnaces,  h 
in  Birmingham'  on  Monday  last,  that  e 
firm  had  done  practically  no  work  t;S 
year.    They   at    least   know   their  oIb 
minds,  and  find  it  safer  financially  tori 
down  rather  than  to  hang  on  from  \vi|k 
to  week  hoping  that  things  will  take 
But  from  the  point  of  view  of  the  workr 
that  is,  of  course,  a  disastrous  policy. 

Messrs.  W.  &  T.  Avery  have  issiiei 
fairly  good  report ;  indeed,  under  the 
cumstances,  it  is  a  sjjecially  good  o 
but  their  trade  is  of  so  cosmo]H)litai 
chara(-1ei,  and  they  have  been  so  con 
vative  in  some  of  their  best  years,  tlia 
is  rather  difficult  to  say  precisely  win 
they  are  or  are  not  indebted  to  the 
for  some  of  tlieir  prosj)erity.  In 
event,  they  are  lo  be  congratulated  u 
the     excellent     report  ]n(iduced. 
although  they  have  been  sliort   in  ni 
departments  they  have  evidtMitly  hant 
a>  fair  vohnne  of  trade. 

In  the  metal  rolling   and  tube  trf 
envi>loyment     is     still     scant,  but 
pros])ects  are  said  to  be  brighter. 

The  clectrii-al  fii-nis  are  fairly  n'U 
o(  (  Uiiied,  and  tlieie  seems  to  be  rt>asoii:iie 
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jfround  for  supposing  that  activity  in  llieir 
(irection  will  continue.  But  firms  in  the 
jlidlaud  Counties  have  not  been  benefited 
j>y  any  such  substantial  orders  as  those, 
ipr  instance,  that  have  reacheci  the  textile 
Machinery  manufaotiurers  in  T/ancasliire. 

The  motor  industry  is  still  fairly  good, 
.'ith  orders  not  so  well  distributed  as  they 
■ligiht  be.  There  is  a  good  demand  for 
j'lg'ht  cars,  and  the  Rover  Co,  are  doing 
lairlv  well,  while  the  Rudge-Wliif worth 
people  are  busy  on  motor  and  jiedal  cvi'les. 
Jiit  the  export  trade  remains  ftither  dull. 
Mid  the  makei's  of  expensive  cars  are  very 
j|ui6t. 

■,  Tliere  has  been  some  activity  at  the 
:.iustiu  Works,  where  a  new  'model  has 
!:iieeu  on_  view  oif  late,  bu't  what  the  exa.ct 
luture  is  likely  to  hold  in  store  for  the 
,'inn  it  is  impossible  to  say.  But  signs  of  ' 
|i,ctivity  have  not  been  wanting  there  of 
:^ate. 

j  The  prospectus  of  the  British  Industries 
ji'^ir  (Birmingham)  has  been  issued,  and 
Ine  notes  thai  it  is  to  be  held  from 
M'ebruary  19  to  March  2,  1923.  While 
I  lost  of  the  films  who  took  space  haye 
[lenewed  their  ajijilications,  a  considerable 
ijumberof  new  entries  have  been  received. 
;;?lie  entries  are  now  thoroughly  repre- 
!  entative  of  the  liardware,  metals,  engi- 
I leering  and  lighting  trades. 


^  SOUTH  STAFFORDSHIRE  AND 
WORCESTERSHIRE 

(From  Our  Own  CorrespondenI .) 
The  improved  tone  of  local  trade  in 
^('eneral  has  been  maintained  and  the  Blaidi 
[)c)iinti'y  is  becoming  more  active,  several 
'  orges  and  mills  having  restarted  after 
ather  long  jieriods  of  idleness. 
'  An  encouraging  feature  is  the  improve- 
ueut  in  constructional  engineering. 
•■Several  of  the  enquiries,  which  have  been 
"nore  plentiful  in  this  department,  have 
(Uaterialised,  some  new  orders'  having  been 
_aken  which  will  call  for  fairly  heavy 
'onnages  of  steel.  This  branch  of 
Migineering  is  beicoming  busy.  The 
:ieavy  edge  tools  and  allied  trades  are 
looking  up.  The  brightened  state  of 
liings  has  been  contiibnted  to  liy  a  liven- 
'ng  in  the  foreign  order  department.  The 
)iitlook  for  the  meichanii  al  engineering, 
'ivdraiilic  branch  in  particular,  is  brighter 
i  lian  it  has  been  of  late. 
I  Mills  which  produce  bars  suitable  for  the 
uit  and  bolt  fencing  trades  are  in  reiceipt 
)f  better  orders.  Individual  makers  have 
iiiough  business  in  hand  to  euisure  employ- 
iientfor  a  couple  cf  months  at  least.  The 
narked  bar  houses  have  decided  to  main- 
ain  their  present  price  for  marked  bars  at 
£13  lOs.  although  this  figure  represents  an 
iniiisiial  disparity  with  the  sellincc  price  of 
unmarked  material.  Makers  believe  that 
nices  will  now  uka  e  upwai  ds,.  This  branch 
if  trade  is  invaiiably  better  supplied 
^vith  orders  than  the  unmarked  depart- 
ment. Makers  of  unmiarked  bars  are  com- 
plaining strongly  of  ruthless  undercutting, 
n-rlinary  iron  having  been  sold  as  low  as 
£10  lOs.,  whereas  it  is  stated  that  to  co^ver 
the  cost  of  production  at  least  £\  more 
■should  be  paid.  Nut  and  bolt  bars  are 
l)eing  sold  at  flO  to-diav  and  fencing 
l>ars  at   £10  2s.   Gd.        Belgian  makeirs 


are  still  endeavouring  to  secure  a  portion 
of  tliis  business  and  are  now  offering  bars 
for  nut  and  bolt  making  and  fencing 
jnirposes  at  4'8  r2s.  Gd.  delivered  in  this 
district. 

(lalvaiiised  slieet.s,  which  for  some  con- 
sideiablc  time  now  have  stood  at  £1G  per 
ton,  and  the  price  of  which  makea's 
have  made  more  than  one  unsuccessful 
effort  recently^  as  recorded  in  tliis 
column,  to  raise,  kave  now  suffered 
a  fall  of  lOs.  per  ton,  being"  on  offer 
this  week  at  £15  lOs.  to  £15  12s.  6d. 
'  Black  slieets  are  also  lower,  being  now 
(luoted  £12,  a  reduction  of  10s.  peir  ton. 
Tinned  and  lead  coated  sheet  prices  have 
fallen  by  £2  per  ton. 

Makei's  of  ]Ag  iron  report  a  decided 
improvement.  Some  firms  have  been 
apjjealed  to,  to  accept  orders  for  three 
months  delivery,  but  they  have  considered 
it  necessary  to  restrict  the  period  to  six 
weeks.  For  the  first  time  for  many 
months,  forg-e  iron  transiactions  are  being 
made  in  fair  proportion,  and  this  promises 
relief  in  a  much  needed  direction,  forge 
iron  having  been  almost  unsaleable 
through  the  recent  stagnation  of  the 
Staffordshire  iron  trade.  While  jirices 
generally  have  not  been  influenced  bv  the 
ii)creases  recently  quoted  in  individual 
cases,  it  is  widely  felt  that  an  ujiward 
movement  in  prices  is  moa-e  likely  than  the 
reverse.  At  date  for  Nottinghamshire 
forg'e  iron  about  £3  10s.  is  re(|uired,  and 
for  No.  3  forindry  the  quotation  is  £4. 
Derbyshire  makes  commiand  forge 
£3  12s.  Gd.  to  £3  15  s.  and  No.  3 
foundry  £4  2s.  Gd.,  at  furnaces.  Local 
steelmakers  are  rather  quiet,  but 
more  business  is  expected  in  view  of 
tlie  im])i'cvement  in  the  construc- 
lional  engineering  industry.  Several  of 
the  locial  manufacturers  still  decline  to 
come  into  line  \Wth  the  reduced  ]>ric6S  for 
sectioiiis  and  plates.  Belgian  steel  is  not 
now  com])etitive  in  this  district. 


WEST  RIDING  OF  YORKSHIRE. 

(I'kom  Our  Own  Coerksvokdent.) 

There  is  a  slow,  upward  trend  in  several 
branches  of  the  Leeds  eng-ineering  trades, 
which  is  supported  by  the  improved 
unem})loyment  returns.  For  example,  the 
Ijceds  Forge  Co.  Ltd.,  witb  their  large 
Continental  rolling-stock  order,  mentioned 
in  our  last  issue,  have  work  which  should 
give  seveial  months'  employment  to  their 
workmen,  both  at  their  Newlay  and 
Armley  works.  Further,  we  understand 
this  firm  have  successfully  tendered  for  30 
20-ton  all-steel  bogie  wagons  for  the 
Ci'owai  Ag-ents  for  the  C'olonies.  The^se 
wagons  are  destined  for  the  Grold  Coast 
Railway.  Locomotive  builders  are  not  so 
fortunately  placed.  On  an  average  they 
are  working  with  about  a  quarter  of  the 
normal  staff,  but  even  this  marks  an 
improvement  over  a  short  lime  ago.  One 
of  the  largest  firms  in  this  line  working 
with  a  mere  handful  of  men  a  month  oi 
two  back  have  now  a  third  of  their  normal 
compliMiient  working. 

Agrii  nil iiral  engineers  are  putting  forth 
•strenuous  efforts  at  the  various  royal  and 
county  shows  to  secure  the  patronage  of 
the  large  scale  English  farmer,  who,  how- 
ever, so  far,  has  shown  little  signs  of  buy- 


ing heavily.  Much  farming  tackle  w^as 
sent  to  Russia  and  the  other  Continental 
countries  in  pre-war  days,  and  this  market 
is  sadly  missed  at  the  present  time.  Like 
their  large  Lancashire  competitors,  firms 
engaged  in  the  manufacture  of  textile 
machinery  are  kept  fully  employed,  and 
f  he  demand  from  Europe  and  other  foreign 
manufacturing  centres  shows  no  indication 
of  falling  off.  Some  of  the  large  aurf 
special  machine  tool  makers  are  also  doing 
better  at  present.  It  is  interesting  to 
note  that  the  profits  of  Messrs.  Greenwood 
&.  Batley  Ltd.,  for  the  past  year  ending 
March  31,  have  been  more  than  doubled 
when  compared  with  the  previous  year. 
For  1921-22  the  net  profits  are  £50,405, 
as  compared  with  £23,433  in  1920-21. 

The  following  are  some  of  the  prices 
realised  at  the  sale  at  the  works  of  the 
Conqueror  Tyjie writer  Manufacturing  Co. 
Ltd.  All  the  machines  were  in  practically 
new  condition.  A  hexagon  turret  lathe, 
which  cost  £445,  wld  for  £180.  A  Foster 
capistan  lathe,  which  cost  £175,  sold  for 
£60.  Six  Denbigh  horizontal  millers,  cost- 
ing £100  each,  sold  for  £43  and  £45  each. 
A  7  in.  centre  S.  S.  &  Sc.  all-gear  head 
lathe,  on  6  ft.  6  in.  bed,  realised  £128; 
while  a  Parkson  No.  2T  universal  miller, 
with  10  m.  bv  46  in.  table,  and  dividing- 
heads,  fetched  £270. 

The  large  extension  to  the  liceds  Elec- 
tricity W^orks  in  Whitehall  Road  is  now 
uearing  completion,  and  the  installation 
of  machinery  has  commenced.  When  com- 
pleted there  are  to  be  thiee  large  generat- 
ing machines",  each  having  a  capacity  of 
12,000  kw.  continuous  rating.  The  second 
of  these  machines  is  now  being  installed, 
and  the  order  for  the  third  should  be 
placed  during  the  next  three  years.  The 
British  Thomson-Houston  Co.  Ltd.  are 
the  contractoi's  for  the  present  turbine 
alternator,  while  Messrs.  Cole,  Marchant 
&  Morley  Ltd.,  Bradford,  are  supplying 
the  condensing  plant.  The  alternator, 
which  weighs  approximately  70  tons,  is 
being  erected  on  the  spot.  We  under- 
stand that  the  condensing  plant  has  been 
specially  designed  to  meet  various  pecu- 
liarities in  the  water  supply,  which  is 
taken  from  the  River  Aire.  It  is  stated 
that  the  present  installation  will  increase 
the  generating  capacity  of  the  station  by 
20  per  cent,  and  is  expected  to  jiroduce 
important  economies  in  the  manufacturing 
costs. 

As  indicative  of  the  very  bad  state  of 
the  machine  tool  trade  last  year,  Messrs. 
William  Asquith  Ltd.,  the  drilling 
machine  specialists,  Halifax,  announced 
at  their  recent  annual  meeting  a  loss  on 
the  year's  wwking  of  £22,408,  and  both 
ordinary  and  preference  dividends  were 
passed  over. 


UNITED  STATES  OF  AMERICA. 

(From  Our  Ovv^n  Correspondent.) 
The  revtdutionising  of  the  radio 
industry  by  the  application  of  the  electron 
tube,  which  is  expected  to  take  the  place 
of  alternators  several  hundred  times  its 
size,  w^as  the  keynote  of  the  speech  by 
Edward  J.  Nally,  president  of  the 
American    Radio    Corporation,     at  the 
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fliniie]'  iu  honour  of  Gugliemo  Marconi, 
f^iveu  by  the  corporation. 

"  Much  of  the  fascinating  and 
mysterious  possihilities  which  has 
sui'iounded  the  technical  development  in 
radio  communication  of  recent  years," 
■said  Ml-.  Nally,  "  seems  to  be  due  to  the 
wonderful  device,  the  valve  or  electron 
tube.  First  used  for  simple  receivers, 
then  as  an  amplifier,  then  as  a  trans- 
mitter, then  for  land  line  work,  and  soon, 
maybe,  for  commercial  power  purposes,  it 
seems  im2)ossible  to  conceive  the  uses  to 
which  the  device  may  not  ultimately  bo 
applied. 

For  teleg-ra])!!  purposes  the  value  of 
the  alternator  and  tube  transmitters 
probabh'  will  be  about  the  same,  in  that 
they  are  both  simply  high-freqiiency 
alternating-current  generators,  tliough  of 
different  type;  that  the  first  operating 
Costs  of  the  two  types  will  be  materially 
different  is  hardly,  conceivable,  but  it  is 
to  be  expected  that  the  tube  will  be  a 
much  more  useful  and  more  convenient 
device  for  telephoning  over  long 
distances." 


A  super-regenerative  system,  which  is 
expected  to  revohitionise  the  reception  of 
radiophone  ])roadca  sting,  has  been 
developed  and  demonstrated  by  Major  F. 
H.  Armstrong.  As  this  development  is 
said  to  be  epoch-making  and  is  too  com- 
])licated  to  admit  of  a  brief  description, 
T  am  sending  to  the  editor  a  complete 
description  for  use  if  sufficient  space  is 
available  for  it. 


The  coal  strike  still  drags  along.  As 
with  the  shop  crafts  strike  of  railway 
workers  which  started  recently,  the  public 
Ts  aroused  at  the  altitude  of  the  labour 
leaders  who  have  come  to  the  point  of  both 
defying  the  Government  and  being 
utterly  callous  to  the  jniblic  weltar-e  and 
opinion.  The  Philadelphia  Public  Ledger 
])uts  the  situation  in  a  nutshell:  "We 
have  come  to  a  new  phase  of  industrial 
troubles  in  this  country.  July  1,  1922, 
finds  organised  labour-making  industrial 
war,  not  against  its  ancient  enemies  of 
capital  and  management,  but  against 
the  Cjovernment.  .  .  Saturday  morning 
President  Harding  gave  the  miners  and 
operators  good  counsel  and  tipped  it  with 
a  warnin<r.  .  .  There  is  invisible  and 
iiresponsible  super-government  of  labour 
on  one  side  and  the  A-isible  fTOvernment, 
responsible  to  all  the  people,  on  the  other. 
The  grim  debate,  whether  the  sacred  right 
io  strike  is  greater  than  the  sacred 
obligation  of  the  Goveniment  to  act  '  for 
ihe  greatest  good  of  all  the  people  '  has 
begun.  This  is  the  real  strike  issue  that 
f)vershadows  wages,  earnings,  open  shop, 
the  right  to  organise  and  all  other  factors, 
vital  and  important  as  these  are." 

Tn  the  coalfields  there  will  remain  the 
oroblem  of  excess  of  mines  and  miners 
Io  be  solved.  As  one  shrewd  observer 
has  said,  "  There  is  too  mnch  bargaining 
and  too  little  engineering."  T  do  not 
know  how  the  number  of  actual  workint; 
days  in  American  mines  compares  with 
the  British,  but  it  cannot,  I  think,  be 
gainsaid  that  "  so  long  as  wages  in  the 
coal  iiidustrv  are  high  eiu)ugh,  so  that 


even  with  short  time  working  taken  into 
consideration  the  men  can  make  as  much 
as  they  can  by  doing  common  laliour  out- 
side, the  over-manning  of  the  industry  is 
going  to  continue."  These  remarks 
apply,  of  course,  to  the  industry  on  this 
side  of  the  Atlantic. 

Coal  authorities  are  claiming  that 
foieign  coal  now  a  practical  fuel  as  far 
as  price  is  ( oncerned,  and  that  no  less 
than  seven  shipments  of  British  coal  have 
arrived,  and  others  are  on  the  way,  as  are 
a  number  of  ship  loads  from  the  mines  of 
Nova  Scotia.  As  repoited  in  New  York, 
bv  way  of  Washington  from  London, 
although  there  is  a  big  surplus  of  coal  on 
hand  in  Fngland.  enquiries  from  the 
United  States  are  keeping  prices  high. 
It  is  also  repoi'ted  that  the  American 
Sinelting  &  Refining  Co.  after  two  months 
of  preliminary  development  work  in  the 
state  of  Coahulla,  Mexico,  is  to  start  coal- 
mining operations  and  coke  production 
there  on  a  large  scale.  Work  is  in  pro- 
gress on  a  model  city  for  the  housing  of 
the  workmen  at  Santa  liosita. 

Many  thousands  of  labourers  will  be 
employed  bv  the  company  in  the  cari'ying 
out  of  it^  iilans.  and  it  is  understood  that 
in,O0O,0nn  dots,  has  been  set  aside  a,s  a 
fund  to  finance  the  operations.  The 
property  secured  by  the  company  is 
known  to  be  heavily  underlaid  with  rich 
beds  of  coal,  and  it  is  estimated  that  th(^ 
pi'oduction  will  care  for  all  Mexican  needs 
and  coal  will  be  exjiorted  to  all  points 
within  profitable  shipping  distances. 

It  is  a  significant  fact  that  in  the  last 
decade  every  fourth  United  States  patent 
issTied  has  to  do  with  automobiles. 

An  80,000,000  dols.  consolidation  of 
manufacturers  of  automobiles,  trucks  and 
auto  parts,  with  factories  in  seven  states, 
has  l)een  completed  under  the  name  of 
the  Associated  Motor  Industries.  Mr. 
Will  I.  Dhmer,  of  Dayton,  Ohio,  is  chair- 
man of  the  board.  The  merger  includes 
seven  automobile  and  triick  factories,  in 
addition  to  motor,  body,  gear,  ignition 
and  other  -part  makers. 

Fnll  speed  production  will  be  started 
within  a  few  days  in  all  plants,  it  was 
annouiued.  A  number  of  other  numu- 
facturers  of  cars  are  being  considered  in 
the  consolidation  and  some  additions  may 
be  announced  soon.  Besides  the  manu- 
facturing plants  involved,  five  assembling 
nhints  will  bp  opei'ated,  located  at 
Indianaj)olis.  Boston,  Louisville,  Oak- 
land, C'al..  and  St.  Louis. 


To  nH>et  the  potential  compt>tition  of 
steamships  bringing  pig  iron  from 
Belgium  and  other  F^uropean  countries, 
the  Chicago.  Milwaukee  and  St.  Paul 
Railway  will  reduce  fi^eight  rates  on  that 
l)roduct  from  Duluth  and  Steelton.  Min.. 
to  Pacific  Coast  ports  fiom  10.14  dols.  to 
)()  dols.  a  gross  ton.  The  cut  will 
stimuliite  west-bound  rarloadings  at  a 
time  whiMi  the  prejionderance  of  tralfic 
east-bound. 

Freiuh  iron  is  the  clieapesl  I'orei'jii 
iion  availai)le.  being  laid  down  at  I'hila- 


delphia  at  22  dols.  Middlesbrough  ISo 
is  being  offered  at  25  dols.,  Philadelplii 
and  Scotch  iron  at  26.50  dols.  Plii 
(lelphia.  There  is  considerable  activitv 
the  Piiiladelphia  district  in  these  thi 
descriptions. 


.V  definite  recovery  in  the  automoh, 
export  biisiness  earlii>r  than  was  at  tilt 
thought  possible  is  pi  edictcd  by  leadei  s(f 
this  industry  following  a  study  of  expo  ■> 
for  the  last  several  months.  I'l  • 
changes  in  the  last  year  have  sho^^  iiji 
downward  trend  for   low  cost  vehirl|, 


officials  state,  but  at  no  time  has  the  to 
value  of  exports  of  American  cars  a 
chassis  been  as  low  as  the  low  figuic 
last  year— that  is.  2,187,00(1  dols 
recorded  in  Tuly,  1921. 

A  compilation  of    the    passenger  ; 
commercial  vehicle   exports   for  the 
months   beginning   in   Julv   and  endi 
with  April,  1922  and  1921,  shows  that 
exports  for  the  current  fiscal  year 
down  T5'l  per  cent  from  the  value  foi 
corresponding  period  the  preceding  >e 
An  even  greater  decline  is  indicated  wl 
the  record  is  contrasted  with  that 
years     ago.      The     quantity  decie 
amounted  to  96,705  cars  and  the  cha^ 
to  35,381,  or  63-2  per  cent. 

With  the  value  of  the  April,  19 
exports  the  highest  since  January,  19 
it  is  held  that  subsequent  months  .sho 
vliow  a  continuation  of  the  steady  uptni. 


SOUTH  AFRICA. 

(Reuter's  Engineering  Service.) 

IkOX   InDI  STEY  ExCOrRAGKMEXT  Bi 


— Mr.    Malan,    Minister   of  Mines 
Industries,    moving    in    the  House 
Assembly  on  July  14  the  second  reac; 
of  the  Iron  and  Steel  Industry  Fncouui 
ment   Bill,    which   was   forsha (lowed 
(xeneral  Smuts  during  the  debate  on 
Budget  on  May  22,  said  the  main  rea 
why  the  smelting  industry  hitherto 
not  been  developed  in  the  union  was 
lack  of  capital.    The  present  Bill  provi 
a  system  of  bounties  for  approved  c 
eenis  capable  of  achieving  an  outi)ut)f 
50,000  tons  of  pig  iron  or  steel  annua 
By  a  tapering  system  bounties  would 
payable  on  the  amount  of  the  first  tl 
yeai's  output  at  the  rate  of  15s.  per 
of  pig  iron  and  a  further  15s.  per  ton 
siteel  manufact'Ui'ed  out  of  pig  iron, 
thereafter  at  a  diminishing  rate  until 
expiration  of  the  measure  at  the  ent 
eight  years,  when  he  hoped  Governn 
assistance  woidd  be  no  longer  nee' 
The  Goveniment  for  its  part  was  assi 
(if  the  existence  of  ample  supplies  oi  • 
able    raw    material,     and    Mr.  M 
expressing  his  views  a.^  to  the  future 
hopeful    of    starting    an    expori  tr 
General  Smuts,   speaking  earlier  in 
deliate,  said  he  reg^arded  this  and  the  l^*^ 
tricity  Bill  as  the  real  foundation  ofm 
industrial    svstem    of   the  union. 
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l^orgv     Buchanan,      the  well-known 
i''bour  expert,  has  Ibeen  commissioned  by 
a  Government  of  the  Union  of  South 
Mca  to  proceed    to  South  Africa  to 
port  upon  and  prepare  a  scheme  for  thV 
nstruction  of  a  harbour  on  the  northeiii 
iluland  roast.       The  hai^iour  will  be 
■pecially  designed  and  equipped  for  a 
:ge  espoit   coal   trade.      Sir  George 
fichanan  leaves  for  South  Africa  almost 
Fsmediatelv. 


CERIVIANY. 


(Reuter's  Engineering  Seuvice.) 
'Plans  fiu;  Pnujc  Works. — In  connec- 
■  in  with  (irei  iiiuii  x  '  -  ])lea  that  she  is  unable 
meet  her  obligations,  the  French  Press 
nvs  attention  to  the  vast  public  works 
■'vr  being-  carried  o\it  or  about  to  be 
laiied  ont  in  Germany.     In  the  German 
idget     for     1921-22,     no     less  than 
[320,000,000  marks  are  provided  for  new 
Hnstructionsi,    2,472,000,000   marks  for 
j  ling    stock,    3,000,000,000   marks  to 
,)lace  mateiial  delivered  to  the  Allies, 
[♦116,000,000  marks  for  the  extension  of 
L?  telephone  system,  with  an  additional 
10,000.000  for  underground  telephones, 
490,000,000  marks  for  river  and  canal 
provements. 

The  strategic  railway  to  the  west  of  the 
iiiine  and  the  north  of  the  Moiselle,  which 
■militated  the  rapid  invasion  of  Belgium, 
|)xild  not  appear  to  have  needed  anv  addi- 
i>ns,  bufthe  plans  of  the  Imperial  General 
'aff  for  important  additions  to  this 
ij.'ategic  system  were  about  to  be  caxried 

t  by  the  Goveriiment  of  the  Reich  when 

e  Council  of  Ambassadors  intervened, 
'lis  intervention,  however,  only  applied 

militan'  lines  under  construction  ;  as  it 
nine  double  tracks  will  soon  cross  the 
[  line  between  Cologne  and  Wesel,  and  it 
f  pronosed  to  lay  down  a  third  and  fourth 
\'t  orf  lines  between  this  sector  and  Beirlin. 
I  le  Ellin e-Daniibe  Canal  should  be  finished 
[  out  1930  and  will  be  reinforced  by  the 
hckar-Danube  Oanal.  These  works,  and 
le  extensive  use  of  waterpo'wer  for  the 
[oductiou  of  electricity  in  Bavaiia  and 
|(  urteniburg,  will  make  an  impoi'tant 
flustrial  resdon  of  Southern  Germany. 
1*  0111  the  Mittelland-Kanal,  wdiich  is  to  be 
[nipleted  between  Peine  and  Magdeburg, 
(i-'anal  is  to  branch  off  which  is  to  link  un 
j?  Ruhr  with  Bremen,  Hamburg  and 
Libeck.  The  "Weser  is  to  be  linked  w\) 
|-th  the  Rhine  and  the  Danube  by  a  series 
\  small  canals. 

^In  addition  to  all  this  the  Mercantile 
larine  is  receiving  a  subsidy  of  11,970 
■illion  marks;  it  reaches  a  tonnage  of 
pOO,000  tons,  of  which,  according  to 
i' -II res'  given  by  the  president  of  the  board 
j  directors  of  one  of  the  largest  French 
lipping  companies,  242  vesisels,  with  a 
jtal  tonnage  of  509,000  tons,  were  con- 
l;ucted  in  1921. 

I'he  French  Press  is  asking  that  the 
[''Darations  Commission  should  be  alloirved 
I  intei-vene  with  regarrl  to  the  impoirtant 
[n-ks  to  be  carried  out  on  rivers  and 
inals,  just  as  the  Council  of  Amhasisa- 
1  rs  inteiwened  with  regard  to  the  railways 
I  the  Rhiiieland.  It  is  pointed  out  that, 
Lno  action  is  taken,  the  Allies  risk  being 
re    victims    of    the    triple    succeiss — 


economic,  financial  and  military — of  the 
strategy  of  the  great  public  works  now 
being  carried  out  in  Germany. 


SWEDEN. 


(Reuter's  Engineering  Service.) 

oompletion  of  swedish  railway.  

yyu  Dagligt  AUelmnde  reports  that  the 
remaining  link  of  the  so-called  inland 
railway,  which  stretches  from  Lake 
Vaener  to  Lapland,  namely,  the  section 
between  the  stations  Sveg  and  Brunflo,  is 
now  practically  completed  and  will  be 
opened  in  Septeniber.  By  the  comple- 
tion of  the  railway  larg-e  districts  in  the 
western  paid  of  North  Sweden  will  be 
opened  up. 


SWITZERLAND. 


(From  Our  Own  Correspondent.) 

Thb  Metric  System. — The  Federal 
Council  has  asked  the  Swiss  Parliament 
to  ratify  the  decision  arrived  at  the  Paris 
Weights  and  Measnres  Conference  of 
October,  1921,  at  which  72  States  were 
represented.  The  decision  in  question  was 
intended  to  amend  the  Metric  Conven- 
tion of  May  20,  1875,  by  extending  the 
activities  of  the  International  Bureau  of 
Weigdits  and  Measures  to  other  units  than 
those  of  length  and  volume,  and  especially 
to  electrical  nnits. 


AUSTRIA. 


(Reuter's  Engineering  Service.) 
Marconi  Enterprise. — The  National 
Assembly  recently  ratified  the  Cabinet's 
decision  granting  Marconi's  Wireless 
Telegraiih  Cnmpanj^,  of  London,  a  con- 
ceS'Siion  to'  erect  and  work  wireless  stations 
between  Austria  and  other  countries.  The 
concession  must  be  transferred  within  six 
months  to  an  Austrian  Company  to  be 
formed  for  this  purpose  under  the  control 
of  the  London  Marconi  Company,  which 
will  subscribe  more  than  50  per  cent  of 
the  caiiital.  The  Austrian  Government 
will  participiate  to  the  extent  of  30  per 
cent  of  the  capital,  and  a  group  of  Austrian 
banks  will  co-operate  with  the  Marconi 
Company  in  founding  the  Austadaii 
Company.  The  rates  foir  messages  will 
be  the  same  as  those  charged  for  telegia-ms 
by  wire.  The  concession  is  granted  foi-  a 
minimum  jieriod  of  thirty  years  with  the 
possibility  of  renewial.  The  Marconi 
Comixiny  will  take  over  the  Austrian 
Government's  existing  wireless  stations  at 
Deutsclialtenburg  and  Laaerberg  and, 
after  transforming  them  into  modern 
stations  oapiable  of  transmitting  or  receiv- 
ing 150  words  per  minute,  will  hand  them 
over  to  the  future  Austrian  Company. 


JAPAN. 

(Rei'ter's  Engineering  Service.) 
Wireless  Company  Planned. — Repre- 
sentatives of  some  10  leading*  shipping 
and  business  houses  are  planning  the  pro- 
motion of  a  wireless  company  with  a 
capital  of  200,000,000  yen  "  for  the 
imjirovement  of  transpacific  communica- 
tions. The  preliminaries  are  now  being 
negotiated  with  the  Government, 


FRENCH  RAILWAYS. 


M.  Le  Trocquer,  Minister  of  Public 
Works,  has  made  a  statement  with  regard 
to  the  present  position  of  the  French 
railways,  in  the  course  of  which  he  shows 
that  a  steady  improvement  is  being  made. 
Dealing  first  with  the  financial  aspect,  M. 
Le  Trocquer  said  that  in  1920.  the  deficit 
in  the  budget  of  the  six  principal  systems 
amounted  to  three  milliard  francs ;  in  1921 
it  exceeded  two  milliard  francs,  but  he 
had  every  reason  to  believe  thai  this  year 
it  would  be  less  than  one  milliard  francs. 
The  excess  of  receipts  over  estimates  was 
also  encouraging,  since  they  exceeded 
Fc.200,000,000,  the  Nord  showing 
Fc.40,000,000  above  estimated  receipts 
and  the  Est  the  same  sum. 

A  notable  improvement  had  been  made 
with  regard  to  rolling  stock.  In  July, 
1914,  there  were  1,720  locomotives  out  of 
repair,  4,500  passenger  candages  and 
15,000  trucks.  In  December,  1919,  as  a 
result  of  the  war,  these  figures  had 
increased  to  3,418  locomotives,  13,800 
passenger  carriages  and  59,300  tnicks. 
To-day  these  have  been  reduced  to  2,717 
locomotives,  7,764  passenger  caniages 
and  49,134  trucks.  This  improvement  was 
partly  due  to  the  use  which  had  been  made 
of  private  industry.  Before  the  war  all 
repairs  were  carried  out  in  the  companies' 
repair  shops ;  now  a  part  is  allocated  to 
private  firms,  which  last  month  repaired 
103  locomotives,  783  passenger  coaches 
and  10,220  ti-ucks.  Durmg  the  same 
month  the  railway  repair  shops  dealt  with 
144  locomotives,  25,099  passenger  coaches 
and  100.221  trucks. 

With  regai'd  to  measures  for  increasing 
lue  safety  of  i-ailway  travel,  M.  Le 
Trocquer  stated  that  within  a  short  time 
all  the  French  railways  would  be  provided 
with  the  "  crocodile,"  the  electric  appa- 
latus  whi(di  repeats  on  the  engine  the 
signals  on  the  hue;  thus  engine  drivers 
could  no  longer  pass  a  signal  without 
noticing  it.  Gas  lighting  on  passenger 
trains  wa.s  being  rejilaced  with  electricity, 
thus  reducing  the  risk  of  fire.  The  number 
of  accidents  had  never  been  as  low  as  at 
present;  in  1913,  out  of  eveiy  100,000,000 
passengers  there  were  eight  deaths  from 
accident.  Last  year  the  figure  stood  at 
18-38  per  100,000,000,  falling,  for  the  first 
SIX  months  of  1922,  to  1-5. 

M.  Le  Trocquer  said  he  hoped  in  the 
future  to  see  large  metal  coaches  without 
wooden  panelling,  sleeping  cars  for  second 
and  third-class  passengers,  and,  above  all, 
the  electrification  of  all  the  French  rail- 
ways. He  considered  that  a  continuous 
current  of  1,500  volts  was  most  suitable 
for  this  purpose ;  it  could  be  picked  up 
from  a  third  rail  or  from  overhead.  The 
P.L.M.,  Orleans  and  Midi  systems  were 
already  electrifying  a  portion  of  their 
lines,  and  M.  Le  Trocquer  estimated  that 
20  years  hence  all  the  lines  south  of  the 
Loire  would  be  driven  by  electricity.  In 
the  north  the  matter  was  more  difficult, 
as  there  was  not  the  same  water  power 
available  for  the  production  of  current. — 
Renter. 
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Office  and  Workshop  Day  by  Day. 


.  ^  Shoft  practical  articles  solicited. 


Exceptionally  high  rates  paid. 


Rapid  Closing  Valvs. 

This  valve  may  be  opened  or  closed  in  half 
the  time  as  in  an  ordinary  screw-down 
valve,  since  the  t\\o  pistons  are  screwed 
a  right  and  a  left  hand  thread  to  suit  the 
spindle  which  operates  them — the  pistons 
having  piston  rings  as  in  an  ordinary  steam 
engine  to  prevent  leakage  under  a  pressure. 
Three  holes  aie  drilled  in  each  piston,  one 
■  for  the  passage  of  any  steam  or  liquid  (or 


whatever  purpose  the  valve  is  used  for)  which 
may  accumulate  at  A  and  B  in  event  of  a 
leakage  between  the  piston  rings  and  the 
valve  casing.  The  other  two  holes  are 
provided  for  pins  to  jtrevent  the  pistons  from 
turning  with  the  spindle  when  the  valve  is 
being  opened  or  closed. 

The  valve  opens  on  an  axial  centre  line, 
thus  allowing  the  steam,  sluice,  or  whatever 
't  may  be  to  have  a  straight-way  flow. 

In  the  Erection  of  Roof  Principals. 

In  detailing  the  steelwork  in  roof  principals 
the  following  point  is  worthy  of  notice. 
Where  a  number  by  calculation  actually  only 
requires  one  bolt  in  each  end  of  the  bar. 


C'oA/e  Bolt 

This  ENO 

■TPvo  jSo/lTs 

— -vkv^r 

i 

\ 

two  should  be  placed  at  one  end  and  one  at 
the  other  as  shown  in  sketch — this  is  for  a 
practical  reason,  inasmuch  as  when  the 
members  are  being  assembled  there  is  more 


often  than  not  a  tendency  to  spring  outwards 
of  the  frame  as  a  whole  or  in  parts.  Noav. 
if,  say,  the  bar  is  laid  down  and  a  bolt  inserted 
in  the  single-holed  end  and  a  sharp  pointed 
spanner  is  dropped  in  the  extreme  hole  at 
the  other  end,  then  the  frame  is  levelled  in 
until  the  innermost  hole  lines  through, 
then  the  bolt  can  be  inserted  in  this,  and  the 
spanner  withdrawn  and,  of  course,  the  re- 
maining bolt  in  then  placed  in  position  and 
the  job  screwed  up  tight.  Readers  will  then 
see  how,  without  the  addition  of  the  one 
solitary  hole,  a  great  amount  of  difficulty 
in  drawing  the  frame  together  would  have 
been  encountered.  The  illustration  shows 
a  case  applied  to  a  bar  of  angle  steel  section 

Setting  the  Top  Slide  Parallel. 

The  usual  method  of  setting  the  top  slide 
parallel  to   the   bed    is  by  means  of  the 


PLEASE  READ  CAREFULLY. 

For  this  jovrnal  we  ^irant  crif:p ,  practical 
and  technical  articles  and  paragraphs ,  and 
ice  are  prepared  to  pay  irell  for  ^hem.  Of 
the  VI  any  irho  read  technical  journals 
only  a  fey:  write.  Why  is  this?  It  is 
not  because  they  have  nothing  to  write 
about,  because  every  experienced,  en- 
dineer's  mind  is  a  storehouse  of  valuable 
information,  xrhethcr  he  he  manager, 
foreman,  dravghtsman,  or  mechanic.  We 
have  at  all  times  overcome  power-house 
troubles,  problem  of  de.ngn,  or  ivorlc- 
shnn  di  Acuities  by  ingenious  devices. 
Sometimes  striking  methods  become  a 
habit,  and  ive  do  not  realise  that  they  are 
exceptional  till  some  observer  expresses 
astonishment . 

It  is  said,  that  every  person  could  write 
one  good  novel,  and  it  is  certainly  true 
that  everyone  eould  write  more  than  one 
useful  irrinJcle  or  valuable  a/rticle.  We 
irrite  and  urge  our  readers,  therefore,  to 
give  others  the  benefit  of  their  knowledge 
and  ex.perie,nr,e. 


graduations  for  taper  turning  and  setting  the 
pointer  or  arrow  to  zero,  and  then  taking  a 
trial  cut  to  test  the  accuracy  of  the  setting. 
This  method,  although  generallv  used  on 
most  lathes,  does  not  lend  itself  to  dead 
accuracy  on  account  of  the  variation  of  the 
thickness  of  the  lines,  and  when  one  wishes 
to  set  the  slide  so  that  the  turning  or  borintr 
will  be  dead  parallel,  the  full  length  or  a  part 
of  the  lengtli  of  the  top  slide,  a  line  is  not 
much  to  work  to.  To  overcome  this  common 
defect  the  writer  drilled  and  reamed  a  |in. 
diameter  hole  at  the  junction  of  the  top  and 
second  slide  so  that  one-half  of  the  hole  Avas 
in  the  top  slide  and  the  other  half  in  the 
second  slide,  before  the  hole  was  drilled.  The 
top  slide  was  set  dead  parallel  to  the  bed 


by  means  of  a  test  bar  held  in  a  chuck  a  '  a 
dial  indica  tor  gauge,  and  when  in  this  pf  xi  jn 
the  hole  referred  to  was  drilled  and  rt  li  d. 
A  small  pin  shown  at  A  was  made  v,i  a 
Ivuurled  head,  the  plain  part  was  turned  th 
a  taper  of  -001  in.  so  as  to  ensure  it  h  i  a 
snug  fit  in  the  J  in.  diameter  hole;  it  rem  ed 
a  slight  tap  with  the  end  of  a  spaniieito 


drive  it  home,  thus  ensuring  a  perfe  fit 
without  any  degree  of  shake.  When 
turning  the  writer  removed  the  settin 
and  then  when  the  taper  turning  was 
pleted  the  pin  was  inserted  in  the  m: 
already  described.  By  adopting  this  s 
contrivance  no  time  was  lost  in  settin 
top  slide  parallel. 


per 
pin 
)ni- 
ner 
pie 
the 


New  Style  of  Plug  Gauge. 

In  accurate  gauging  it  is  essential  th; 
hole,  whether  plain  or  screwed,  shou 
perfectly  free  fiom  dust  or  sAvarf.  Fo 
purpose  the  gauges  shoAvn  by  tlie  a])p 


the 

be 

ded 


illustratif)ns  were  desionecl.  consistinsj  m'i'' 
usual  form  of  actual  gauge  but  witii  isoft 
bristle  brush  fitted  into  a  recess  in  tli  fi'd 
of  the  gauge.  The  brush  should  be  ad  t^ti^fi 
that  it  passes  freely  into  the  bore 
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By  plebeian. 

(Views  expressed  in  this  Section  are  not  necessarily  endorsed  by  the  Editor.) 


ailway  Shopmen's  Award. 

Apropos  of  our  coinnieiits  in  last  week's 
jirticle  on  the  delay  in  the  issuing-  of  the 
iward  of  the  Industrial    Court,    we  are 
sleased  to  note  that  the  decision  has  since 
been  issued.     It  is  probably  one  of  the 
most  compendious   which    has  emanated 
from  an  Ai'bitration  Coui-t.    There  are  IG 
pages    of    the    report    itself    and  .six 
chedules.  the  whole  taking  some  44  pages 
jf  closely  printed  matter,  and  has  a  special 
interest  for  engineering-  workers.  The 
award  (T28),  though  delayed  so  long-,  pro- 
vides a  further  Ibreathing-  space  for  the 
(Companies,  as  it  does  not  come  into  opera- 
tion until  October  1,  1922.    The  case  was 
^ita'bled   before   the   Industrial    Court  on 
J  February  20,  so  that  the   shopmen  will 
:;have  had  a  wait  of  something-  like  eio'ht 
kuonths.     Still,  one  can  sympathise  with 
'  the  court.      There  are  16  railway  com- 
panies concerned   in   the   arbiti-ation  in 
;  addition  to  33  unions.    It  is  important  to 
i  note  that  the  Amalgamated  Engineering- 
!  Union  are  not  parties  to  the  award.  About 
[id'OO  workshops,  running-  sheds  and  depots 
[throughout    England    and    Wales,  and 
110.000    men,    comprising-    some  1,500 
j  different   classes    of    workmen,    will  be 
effected.    The  Scottish  and  Irish  railways 
are  not  within  the  scope  of  the  award, 
;  which,  broadly  defined,  deals  with  those 
;  workers    who    are    not    immediately  or 
[  directly  concei-ned  with  the  working  of 
traffic.      The  coui-t  regai'd  as  shopmen 
those  employed  in  the  carriage  and  wag-on 
\  shops,  running-  sheds,  sig-nal,  telegraph, 
I  docks  and  marine  departments    who  are 
[  receiving-  33s.  6d.  in  addition  to  their  pre- 
l  war  wages. 

'  District  Rates  Rejected. 

The  court  rejects  the  claim  for  districi 
1  rates,  the  points  of  objection  in  condense  1 
^  form  being-: — (1)  No  district  rates  exist 
'  for  certain  classes  of  men.    (2)  Railway 
:  work  is  considerably  different  from  other 
;  work.    (3)  The    companies    would  have 
laad  to  adopt  automatically  rates  wdiich 
they  took  no  part  in  fixing-.      (4)  There 
would  be  no  uniformity.     We  are  not  at 
'  all  sure  that  the  unions  will  be  really 
,  regretful  that  the  claim  has  not  been  suib- 
stantiated.    In  some  localities  no  district 
rates  exist,  and  tliis  would  mean  that,  had 
the  court  decided  in  favour  of  the  general 
principle  of  district  rates,  the  wages  of 
many  men  would  not  have  been  touched. 
This  would  have  meant  further  negotia- 
tions between  individual  companies  and 
individual  unions  in  respect  to  the  rates 
of  these  men.      Furthermore,  the  rates 
involved  in  the  ci-aft  unions'    claim  are 
those    fixed    between    the  Engineering 
Employers'   Federation  and  the  unions. 
These  rates  are   notoriously  low  at  the 
present  time,  with  prospects    that  tjiey 
will  be  seriously  decreased   in   the  near 
future.    The  N.IT.R.'s  claim  for  a  sliding 
scale  agreement  based  upon   a  grouping- 
scheme    has  not  been   conceded.  The 
court  consider  that  the  wages  of  railway 


workers  must  bear  some  relation  to  those 
paid  to  similar  classes  of  workmen  in  the 
different  localities,  and  they  hold  that  a 
sliding  scale  ag-reement  would  disturb 
this  relationship. 

What  the  Award  Provides. 

The  award  divides  the  country  into  five 
geographical  groups,  excluding  London. 
London  is  treated  specifically  and  is  not 
considered  one  of  the  groups.  For  each 
of  these  groups  specific  rates  are  assigned 
in  respect  of  each  occupation.  The  wages 
difference  between  one  group  and  another 
for  any  given  occupation  is  Is.,  so  that 
the  extreme  difference  between  the  highest 
provincial  district  and  the  lowest  is  4s. 
It  has  not  been  found  practicable  in  the 
case  of  the  foundry  and  boilermakino- 
tiades  to  fix  rates  by  classes,  and  these 
rates  are  contained  in  a  separate  schedule. 
Labourers'  rates  are  definitely  fixed,  and 
the  extreme  difference  between  lalboui-ers 
of  the  same  grade  in  the  highest-paid  pi-o- 
vincial  area  and  those  in  the  lowest  area 
is  ■3s.  Men  employed  in  railway  gene- 
rating stations  are  not  within  the  scope 
of  the  award.  Most  of  the  large  railway 
centres,  such  as  Manchester,  Liverpool, 
Derby,  Orewe  and  Swindon,  etc.,  are  in 
Group  1,  although  Carlisle  and  York  ai-e 
both  in  Group  2.  The  tradesmen  of  prac- 
tically evei-y  occupation  are  formed  into 
three  g-rades,  so  that  in  evei-y  geographical 
aiea  there  will  be  three  rates  of  pay  for 
the  same  occupation.  Included  in  the 
rates  laid  down  is  Ts.  of  the  advances 
obtained  since  1914.  The  leinaining 
26s.  6d.  over  the  1914  base  is  treated  as  a 
war  wage,  and  future  changes  in  this  rate 
are  to  Ibe  the  subject  of  negotiation 
between  the  parties  as  occasion  arises. 

Similarity  to  District  Rates. 

The  rates  appear  to  follow  veiy 
generally  the  wages  paid  in  the  engineer- 
ing industiy.  For  example,  the  pre-war 
rate  for  fitters  in  the  engineering  industr\' 
in  Manchester,  Leeds,  Birmingham  and 
other  centres  was  39s.  per  week.  If  we 
add  to  this  7s.  obtained  since  the  war,  we 
get  a  basic  rate  of  46s.,  which  is  precisely 
the  rate  fixed  for  (xrade  1  fitters  under  th..> 
award.  A  Grade  1  fitter  will,  therefore, 
be  receiving  the  same  basic  rate  of  pay  as 
his  fellow-workers  who  are  employed  out- 
side of  railway  work.  Tlie  rates  for  th" 
other  occupations  follow  the  same  lines. 
Generally  speaking,  the  court,  while 
rejecting  the  claim  for  district  rates 
generally,  have  actually  adopted  these 
rates  for  the  highest  grades.  The  po.si- 
tion  of  the  railway  shopmen  is  improved 
by  the  award  in  the  sense  that  any  reduc- 
tions in  this  rate  will  not  automatically 
follow  those  in  the  engineering  industry. 
It  may  quite  conceivably  happen  that  the 
railway  shopmen  may,  at  no  distant  dar.e, 
be  receiving  more  than  their  colleagues  in 
the  engineering  industry,  in  consequsiue 
of  the  impending  reductions  in  the  latt;')-. 
The  fly  in  the  ointment  is,  of  course,  the 


grading,  and  everything  depends  on  the 
manner  in  which  this  is  applied.  There 
is  4s.  difference  between  each  grade  in 
each  area,  so  that  a  (jfrade  1  fitter  will 
receive  8s.  more  per  week  than  hi.^ 
colleague  in  Grade  3.  Where  the  award 
necessitates  an  increase  or  a  reduction  m 
wages,  the  alterations  are  to  take  place  in 
stages  of  2s.  a  month.  Tradesme-i  in 
London  receive  approximately  4s.  more 
than  the  highest-paid  provincial  crafts- 
men. Labourers  are  divided  into  two 
grades,  the  highest  ibasic  rate  (including 
the  7s.  war  advance)  being  34s.,  and  the 
lowest  27s.  The  conditions  of  service 
generally  follow  those  obtaining  in  the 
organised  industries.  The  claim  for  a 
six  days'  holiday  has  been  rejected. 

Thames  Shiprepairing  Dispute. 

The  trouble  in  the  poi-t  of  London  still 
continues.  The  emjdoyers  are  adamant  in 
their  view  that  the  16s.  6d.  per  week 
reduction,  which  has  been  accepted  by  the 
iinions  nationally,  should  come  into  force 
in  the  port  of  London.  The  unions 
locally  are  opposed  to  this,  and  they 
suggest  counter-proposals  that  there 
should  be  a  reduction  of  5s.  per  week  on 
the  resumption  of  work,  a  further  reduc- 
tion of  5s.  6d.  in  Januai-j-,  1923,  and  that 
wages  should  then  be  stabilised  until 
September,  1923.  It  is  reported  that  the 
sheet  metal  workers  hare  returned  to 
work,  and  that  the  shipwrights  have 
received  instructions  from  their  executive 
council  to  do  likewise.  The  attention  of 
the  executives  of  the  unions  has  been 
drawn  to  the  unsatisfactory^  position  pre- 
vailing. It  is  urged  that  some  10,000 
men  could  start  at  once,  provided  certain 
of  the  unions  returned  to  work.  It  is 
understood  that  these  unions  closed  the 
dispute  officially  some  weeks  ago,  but  that 
th-eir  members  declined  to  carry  out  the 
instruction.  It  is  possible  that  some 
action  will  be  taken  by  the  executives 
jointly  to  bring  the  dispute  to  a  tennina- 
tion. 

More  Reductions. 

The  unions  attached  to  the  Federation 
of  Engineering  and  Shipbuilding  Trades 
have  again  met  the  employers,  and  decided 
to  take  a  ballot  of  their  members  to  be 
letui-nable  by  July  28.  The  terms  are 
precisely  those  submitted  to  the  Amalga- 
mated Engineering  Union  and  other 
organisations,  namely,  16s.  6d.  to  be 
withdrawn  in  three  stages:  July  31,  5s. 
6d. ;  August  25.  5s.  6d. ;  September  25, 
5s.  6d.  There  will  be  a  bit  of  a  i-u.sb  to 
get  the  ballot  votes,  taken  in  time,  and  it 
is  questionable  whether  a  really  repre- 
sentative vote  can  be  obtained  at  such 
short  notice.  If  the  iiroposals  are 
accepted,  labourers'  rates  will  be  35s.  per- 
week  or  thereabouts.  How  is  it  possible 
to  sustain  a  family  on  35s.  per  week  at 
the  present  time?  Nor  is  the  16s.  6d.  the 
(Continued  on  page  31.) 
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Labour  in  the  New  World. 


One  of  the  most  interesting  articles  on  the  position  of  labour  in  America  that  we 
have  read  for,  some  time  appears  in  Commerce,  the  author  being  Paschal 
Larkin,  M.A.,  Deputy  Professor  of  Economics,  University  College,  Cork.  No 
article  on  tliis  siibject  could  command  universal  approbation,  but  the  author  has 
obviously  made  a  comprehensive  study  of  industrial  ciuestions,  and  he  does  not 
deal  with  the  subject  in  a  lifeless,  academic  manner.  The  article  is  less  opiuiona- 
tive  than  it  is  historical. 


To  explain  the  laboair  unrest  which  per- 
vades the  world  to-day  as  a  demand  for 
higher  Avages,  steady  employment  and 
shorter  hours,  without  any  reference  to 
the  real  psychology  of  the  workers,  is  to 
misread  the  signs  of  the  times.  What 
labour  desires  is  an  industrial  arrangement 
which,  in  addition  to  solving  the  "main- 
tenance problem,"  will  aftord  some  scope 
for  human  expression  and  creative  effort. 
Labour's  demand  for  control  of  its  work 
and  life  is  at  least  co-ordinate  with  ii> 
demand  for  economic  security. 

In  recent  years  the  American  worker^- 
have  had  a  rude  awakening.  Their  hopes 
of  becoming  economically  independent  are 
greatly  shattered.  They  now'  see  a  fe^^' 
corx)orations  completely  or  partially  con- 
trolling the  production  of  a  variety  of 
articles,  ranging  "  from  iron  and  steel  to 
candy,  from  locomotives  to  tin  cans,  and 
from  beef  to  hnttons."  Industrial  coni- 
binations,  it  may  be  said,  are  not  peculiar 
to  America;  they  exist  in  Germany,  and 
even  in  "  Free  Trade  "  England,  but  their 
existence,  and  above  all,  their  pow-er  in 
America  run  counter  to  that  spirit  of  tiT.ie 
democracy  i)articularly  associated  with 
America.  The  fact  is  that  Labour  in 
America,  at  least  the  so-called  extreme 
section,  vividly  realise  this,  and  are  trying 
their  best  to  make  the  democracy  of  the 
United  States  something  more  than  "a 
nebulous  political  liturgy." 

The  idea  of  industrial  unionism  in 
America  found  its  first  embodiment  in  the 
org-anisation  known  as  the  Knights  of 
Labour,  which  arose  in  1869,  reached  its 
highest  development  in  1890,  and  prac- 
tically ceased  to  exist  in  1895.  The  ideal 
of  the  Knights  was  to  unite  all  the 
workers,  skilled  and  unskilled,  in  one  big 
union.  Their  motto  was  "An  injury  to 
one  is  the  concern  of  all."  The  Knights 
protested  against  the  exclusive  spirit  of 
tiade  unions  at  that  tune,  which  looked  on 
labourers  as  individuals  with  divergent 
interests  rather  than  as  men.  The  de- 
cline of  the  Knights  was  mainly  due  to 
the  number  of  sym])athetic  strikes  which 
the  Order  tried  to  carry  out,  and  to  parti- 
cipation in  politics  wliich  engendered 
sectionalism  and  disunity.  Furthermore, 
the  oiganisation  was  not  sufficiently  de- 
centralised to  allow  scope  for  local  or 
departmental  unions.  But  its  greatest 
defect — according  to  the  I.W.W.  leader.? 
— ^was  that  it  "  admitted  to  its  ranks  small 
cai)italists,  members  of  the  professions, 
and  other  non-wage  earners." 

The  need  for  industrial  unionism,  wliich 
aims  at  organising  men  on  the  basis  of  tlie 
"  product  "  turned  out  rather  than  on  the 
"  tool  "  u.sed,  was  not  so  urgent  in  the 
days  of  the  Knights  of  Tjabour  as  it  was  in 
the  beginning  of  the  present  century. 


It  is  only  fair  to  point  out  that  although 
in  the  abstract  the  American  Federation 
of  Labour  stands  for  trade  unionism  rather 
than  industrial  unionism,  in  actual  prac- 
tice its  policv  is  opportunist.  The  opposi- 
tion of  the  i.W.W.  leaders  to  A.F.L.  is 
of  a.  yet  more  fundamental  character. 
The  A.F.L.  accepts  the  preisent  system,  and 
merely  endeavours  to  improve  the  condi- 
tions of  a  small  percentage  of  the  Ameri- 
can working  classes — 7  per  cent  according 
1o  Ilavwooil  and  IJohn.  The  membership 
of  the  A.F.L.  in  1920  amounted  to 
4,509,213,  according  to  Dr.  Carlton's 
estimate.  According  to  Prof.  J.  R. 
Commons,  "  Labour  unions  which  num- 
bered scarcely  1,000,000  members  in  1900 
increased  to  5,000,000  in  1920."  He  does 
not  say  how  many  belong  to  the  A.F.L. 
and  I.W.W.  respectively.  It  is  difficult 
to  obtain  precise  figures  with  regard  to  the 
numerical  strength  of  the  I.W.W.  How- 
ever, it  is  safe  to  say  that  numerically 
they  are  insignificant  in  comparison  with 
the  whole  number  of  organised  labour,  and 
still  more  so  with  regard  to  the  whole 
number  of  the  American  wage-earning 
classes. 

It  was  with  a.  view  to  that  object  that 
a  few  prominent  Socialist  and  Labour 
leaders,  including  Debbs  and  Trautmann, 
met  in  Chicago  in  January,  1905,  to  make 
arrangements  for  a  national  convention  in 
June  of  the  same  year.  The  first  conven- 
tion comprised  200  delegates  from  varijus 
Socialist  and  Labour  organisations.  They 
were  all  ag^reed  with  regard  to  the  neces- 
sity of  emphasising  that  the  conflict 
between  Labour  and  Capital  is  "  iiTe- 
pressible." 

The  peculiar  nature  of  the  convention — 
composed  as  it  was  of  radicals  of  varying 
shades  of  opinion — precluded  any  generally 
acceptable  definite  statement  of  principles. 
The  two  important  clauses  in  the  constitu- 
tion of  the  I.W.W.  were:  — 

(a)  The  working  da^s  and  the  enijiloy- 
ing  class  have  nothing  in  common.  .  .  . 
(h)  Between  these  two  classes  a  struggle 
must  go  on  until  all  the  toilers  come 
together  on  the  political  as  well  as 
on  the  industrial  field,  and  take  and  hold 
that  which  they  produce  by  their  labour, 
through  an  economic  organisation  of  the 
working  class,  without  affiHation  with  any 
l)olitical  party." 

The  president  of  the  new  organisation, 
Mr.  C.  O'Sherman,  of  the  United  Metal 
Workers,  had  a  difficult  task  to  ))erfonn. 
and  it  is  not  surprising  that  lie  was 
arraigned  at  the  second  conventicm  in  lOOO 
for  "disloyalty,"  and  foiinally  dei)osed. 
The  same  year  saw  tlie  withdrawal  of  the 
Western  Federation  oi  .Miners,  which, 
organised  on  industrial  lines,  and  cominis- 
ing   some   27,000  members,    was  chiefly 


instrumental  in  bringing  about  tfl 
I.W.W.  movement.  In  1910  the  Westeii 
Federation  of  Miners  became  affiliate 
with  the  A.F.L.,  and,  of  course,  had  I 
discard  the  I.W.W.  policy  of  refusing  I 
enter  wag'e  agieements  for  a  specififl 
time.  But  the  I.W.W.  movemej 
received  a  gieater  .set  back  at  the  19(B 
Convention,  when  the  issue  of  princiiil' 
was  definitely  raised. 

The  vital  pf)int  for  discussion  at  tlie  Co 
vention     was    whether    the     "  politic) 
clause  ""  should  be  eliminated  or  retaiiie! 
Finally,   the  political  idause  was  eliin 
nated,   and  the  amended  clause  (//)  no 
reads:     "Between   these  two  classes 
struggle  must  go  on  until  the  workers  ! 
the  world,  organised  as  a  class,  take  ]  nj 
session  of  the  earth  and  the  machinen- 
production,     and     abolish     the  w;i; 
system." 

The  delegates  who  disagreed  withT! 
new  wording  of  the  constitution  retiv( 
from  CUiicago  and  opened  a  new  branch 
the  I.W\W.  at  Detroit.  In  1915,  ho', 
ever,  they  abandoned  the  name  I.W.'W 
since  the  letters  had  been  disgraced  by  t 
"  Chicago  bummery,"  and  adopted  tl 
title  of  "The  AVorkers'  Internatioii 
Industrial  Union." 

The  direct  action  pi-ogramme  of  tl 
Chicago  branch  provoked  the  hostility 
the  Socialists  themselves,  and  at  the 
national  Convention  in  1912  Haywon 
was  expelled  from  the  Committee  of  t] 
Socialist  party. 

While  we  may  condemn  the  crm 
methods  which  the  I.W.W.  have  at  tini 
adopted  to  obtain  social  justice,  we  shou 
not  forget  that  according  to  the  Minoii 
Report  of  the  Industrial  Relations  Cor 
mission — signed  by  three  commissione 
specially  appointed  to  represent  tl 
employers'  interests — American  emjiloye 
have  sometimes  attempted  "to  deie 
democracy-  by  more  or  less  successful 
controlling  courts  and  legislatures"  ai 
by  employing  "  gun  men  in  strikes  "^li 
were  disreputable  characters." 
American  judges  allow  their  social  ])hil 
so])hy  to  colour  their  legal  decisions  th< 
cannot  expect  much  respect  for  "  law  aii 
order"  even  from  tlie  ordinary  tru; 
unionist. 

Since    th(>    close    of    the    war  maim 
employers    are   conducting    a  vigoroi 
campaign  in  favour  of  the  "  open  shop 
l)olicy.     It  is  true  that  some  employe 
merely  advocate  a  "  real  ojien  shop,"  ;i 
"  oi)en  shop      from  which  no  workei 
•shut  out  because  he  Iiolds  a  union  c;M' 
an'd  from  which  no  worker  is  shut  out  hi 
cause  he  has  no  union  card.        Mat  tl' 
movement  as  a  whole  seems  to  be  direc  tt 
against  "  unionism  itself,  and  particulai  • 
against  collective  bargaining.  j 
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ABSTRACTS  OF  IMPORTANT  AND  INTERESTING  ARTICLES. 


jEDAL    AWARDED    INVENTOR  OF 
METAL-CUTTING  SAW. 

[The  Franklin  lustitiite  of  the  Statii  of 
iPnnsylvania  recently  jjresented  to  Mr. 
imuel  T.  Freas,  of  Henry  ])i.s.ston  & 
ms,  Inc.,  Philadelphia,  I'ennsylvania, 
e  Ed\vard  J.ongstreth  Medal  in  recooni- 
)n  of  his  invention  of  llie  interlocking'- 
oth  nietal-cntting'  saAV. 
The  presentation  of  the  medal  to  Mr. 
Ireas  wa,«^  made  upon  the  recommenda- 
311  of  the  In.stitnte's;  Committee  on 
;ience  and  the  Aits  after  a  very  complete 
vestigation  of  tlie  development  of  the 
Iserted-tooth  ciicular  inef al-cutti)i<j  saAv. 

making  <he  jiiesentation  a  nieniber  of 
re  Institute  .said  :  — 
"The  u.se  of  cirxnilar   saws   for  metal 
itting,    while    not    new.    is  beconiiug 
icreasing'ly    extended.      The  inseited- 
oth  saw  allows  faster  and  more  econo- 
|  ical  cutting',  hut  the  intense  stresses  set 
lip  in  tlie  teeth  of  a  saw  doing  heavy  work 
ias  made  it  a  difficult  problem  to  hold  the 
'?eth  in  place,  and  at  the  same  time  liave 
neni  leadily  reiinovable   ami  iei>larable. 
he  medallist  (^Ii'.  Fieas)  has  done  ihi^^  by 
very  simple  but  uDusual  rombinaiion  of 
•edges. 

"It  is  in  consideration  of  this  excel- 
rince  of  design  resulting  in  the  extended 
[lid  successful  use  of  this  sa.w  tLat  the 
r'rankliu  Institute,  through  the  Oom- 
f  littee  on  Science  a.nd  tne  Arts,  has 
ji  warded  the  I<>1\\  aid  TiOngstreth  Medal  to 
•  Ir.  Samuel  T.  Freas." 
I  In  the  findings  of  the  committee,  the 
i^Tactical  merits  of  the  saw  were  re))orted 
jn  part  as  follows  :  — 

V  "  Several  users  of  the  interlockiug- 
ooth    saw    were    written    to    for  their 

jipinions  and  very  favourable  replies, 
diicli  are  on  th(>  file,   were '  received  in 

^rvery  case. 

I  "In  conclusion,  the  results  of  this 
•nve.stigation  indicate  that  the  inventor 
Ivas  the  first  to  fully  realise  the  stresses 
■leveloped  in  a  metal-cutting  saw  and  to 
ise  this  knowledge  in  inventing  an 
|,nserted-tooth  metal  saw  which  ojierates 
ji'ffectively  in  the  many  uses  to  which  it  is 
I  ipplied,  and  has  become  a  commercial 
f'iuccess." — Cnmnirrcinl  Aiiinicn,  .Tulv. 
'  [922. 


THE  ELECTRICAL  TRADE  AND 
BROADCASTING. 

The  electrical  tiade — or  at  least  a  big 
section  of  it — seems  to  have  decided  that 
I  broadcasting  will  be    no    more    than  a 
spasm,  and  that  consequently  it  is  not 
worth  troubling  about.     There  could  be 
I  no  more  foolish  mistake.      One  mav  argue 
with  reason  that  broadcasting  will  open 
'up   many    new    accounts    for  electrical 
apparatus,  altogether  apart  from  receiving 
''ets.      It  will  bring  the  contractor  into 
touch  with  hundreds   of  potential  new 
I  cu.stomers    for   Aviring    and    lamps  and 
cm'rent-consuniing  devices   of  all  sorts. 
.The  electrical  contractor  has  a.  pull  over 
all  the  cycle  repairers,  ironmongers,  and 


other  amateurs  who  are  rusliing  mlo  busi- 
ness; he  has  the  knowledge  and  the  equip- 
ment for  installing  receiving  sets  and 
maintaining  them  in  good  order.  The 
other  people  are  likely  to  bungle  badly 
and  so  give  broadcasting,  and  electricity 
in  general,  a  bad  name.  In  addition  to 
all  these  elementary  arguments,  we  have 
the  chance  that  broadcasting  has  come  to 
stay.  No  one  can  decide  to-day  what 
developments  Avnll  attend  the  facility  of 
distributing  sound  instantly  to  thousands 
of  people.  The  telephone  itself,  on  its 
first  appearance,  Avas  regarded  as  a  toy. — 
FAc.ctrical  hidusfries,  July  5,  1922. 

THE    PARAFFIN  •  CUM  •  HYDROGEN 

AIRSHIP  ENGINE. 

It  is  not  quite  clear  who  was  the  fir^t  to 
suggest  hydrogen  as  a  fuel,  but  at  a,ny 
rate  it  is  known  that  in  1918-19  the 
experimental  stafl'  at  Pulliam  airship 
station  Avere  engaged  on  work  along  these 
lines,  and  we  believe  that,  as  a.  matter  of 
fact,  Commander  Boothby  holds  a  patent 
of  lhp  main  idea,  while  other  officers  who 
were  at  Pulham  at  or  about  that  time  hold 
a  patent  for  a  caiburetter  which  makes 
the  apipHe'itiou  oif  the  idea  satisfactorily 
possible. 

All  technical  officers  and  civilians  who 
had  had  experience  of  airship  work 
lealised  that,  although  the  use  of  hydrogen 
constituted  a  danger  from  fire,  the  greatest 
danger  was  a.  result  of  using  peti'ol  as  a 
luel.  Escaping  hydrogen  is  quickly  dis- 
persed, but  petrol  vapour  has  an 
unpleasant  habit  of  hanging  about  for 
quite  a  long  time.  Tliey  realised  as  an 
obvious  fact  that,  from  this  ])oint  of  view 
alone,  the  employment  of  a  heavier  fuel 
would  be  a.  very  great  advantage.  By 
(HMiibining  a  heavier  fuel  with  hydrogen, 
not  only  is  the  fire  danger  greatly  reduced, 
but  a  very  great  economy  and  increase  in 
eaiTyiug  capacity  of  paying  load  results, 
and  the  jiroduction  of  an  engine  which 
will  combine  these  two  fuels  may  well  have 
the  most  far-i'eaching  effects  upon  the 
future  of  airships. 

After  the  regrettable  accident  to  the 
"Roma,"  Commander  Boothby  thought 
tha.t  something  ought  to  be  done  to  make 
further  progress  with  the  hytb^ogen 
scheme.  He  consequently  approached  the 
"  Shell  "  company,  whose  cihemical  expert, 
Mr.  Ivewley,  ih  eonjunction  Avitli  jSbi. 
Ri(ardo.  set  to  work  upon  the  problems, 
with  the  result  that  a  practicable  engine 
burning  heavy  paraffin  in  conjunction  with 
hydrogen  is  now  within  sight.  If  the 
Rurnev  airshii>  scheme  is  approved,  and 
with  the  Admiralty  oft'er  it  can  hardly  be 
doubted  that  it  will  be  ajiproved,  presum- 
ably the  paraffin-cum-hydrogen  engines 
will  be  part  of  it.  Thus  this  problem 
appears  in  a  ' fair  way  of  being  solved 
without  Government  encouragement.  But 
the  others  are  likely  to  remain  unsoWed, 
unless  our  fatal  '  policy  of  starving 
research  is  changed  very  speedily. — 
^7/.r//;f,  July  6,  1922. 


NEW    MOZAMBIQUE  CEMENT 

FACTORY. 

The  Portland  cement  factory  of  the 
Mozambique  Cement  Co.  will  have  an  out- 
put of  TOO  tons  of  Portland  cement  per 
week. 

The  method  of  manufacture  i.>  upon  the 
wet  process.  The  limestone  is  fed  to  jaw 
cinishers,  1,000  mm.  by  500  mm.,  after 
vs'hich  it  jiasses  through  crushing  rolls. 
This  reduces  the  limestone  to  approxi- 
mately walnut  size.  It  is  then  elcA'ated 
into  a  hopi)er  over  a  com])ound  ball  and 
tube  mill,  11  metres  long  and  18  metres 
in  diameter.  The  clay,  when  delivered  to 
the  factory,  is  first  dealt  with  in  a  wash-, 
mill,  after  which  it  is  pumped  into  the 
compound  ball  and  tube  mill  and  ground 
with  the  limestone.  Water  is  introduced 
into  the  grinding  mill,  and  the  limestone 
and  clay  are  ground  together  in  the  Avet 
state  (about  40  per  cent  of  water)  to  a 
fineness  of  about  10  per  cent  on  180-mesh 
sieve. 

The  "slniry,"  as  it  is  termed,  coming 
from  the  compound  ball  iuid  tube  mill  is 
elevated  into  one  of  three  mixers,  Avhere 
it  is  thoroughly  mixed  and  proportioned. 
One  mixer  is  of  suflicient  capacity  to 
enable  the  kiln  to  run  over  the  Aveek-end 
withouT  refilling.  The  sluri-y  transport  and 
agitation  is  carried  out  in  a  special 
manner,  being  elevated  by  means  of 
compressors  and  agitated  in  the  tank  by 
means  of  bla'sts  of  conqiressed  air.  When 
found  to  be  of  correct  proportions  for 
calcining,  the  mixing  tank  is  sealed  and 
is  used  for  the  supply  of  the  kiln.  It  is 
pumped  into  a  small  lank  oA'er  the  feed 
end  of  the  rolaiy  kiln  and  gravitates  into 
the  kiln.  Tlie  kiln  itself  is  56  metres 
long  and  2,800  to  2,300  mm.  in  diameter. 
The  plates  in  the  finng  zone  are  approxi- 
mately Jin.  in  thickness,  and  the  kiln  is 
furnished  with  four  cast-.steel  rollers  and 
a  cast-iron  rim  for  the  drive.  The  cooler 
is  attached  to  the  kiln  in  prolongation. 
This  attachment  permits  of  several  advan- 
tages, notably,  only  one  motor  to  di'ive, 
instead  of  two  where  the  cooler  is 
separate  ;  much  lower  foundations,  absence 
of  stairs,  gangways,  etc.,  and  perfect 
accessibility  and  easy  attendance.  Further- 
more, no  movable  kiln  head  is  required, 
and  a  considerable  saving  through  the 
utilisation  of  heat  radiated  fi'om  the 
material  passing  through  the  cooling 
section  is  effected. 

Coal  is  supplied  to  the  kiln  in  the  follow- 
ing manner:  When  delivered  to  the  fac- 
tory, by  trucks  nin  in  on  the  company's 
siding,'  the  coal  is  first  cnished  and 
thoroughly  dried  in  a  rotary  drier.  It 
is  then  passed  through  a  small  compound 
ball  and  tube  mill,  8  metres  in  length  and 
1'4  metres  in  diameter.  It  is  then  elevated 
into  a  storage  hopper,  from  Avhich  it  is 
woi-med  into  the  coal  feed  pipe  through 
which  a  continuous  blast  of  air  passes  by 
means  of  a  high-pressxire  fan.  The  clinker 
coming  from  the  cooler  is  taken  on  a 
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shaker  conveyor  to  the  boot  of  an  elevator, 
which  elevates  on  to  another  conveyor 
running  over  the  whole  leng-th  of  the 
clinker  store. — The  South  African 
Mining  and  Engineering  Journal.  June 
17,  1922. 

A  METHOD    OF    INCREASING  THE 
LIFE  OF  A  VALVE. 

In  any  text  book  on  the  valve  it  will  be 
stated  that  if  a  heated  filament  comes 
under  the  influence  of  a  positively  charged 
body  such  as  the  plate  of  a.  valve,  electrons 
will  be  emitted  from  the  filament  to  this 
body,  but  wbere  the  plate  is  negafively 
charged  no  emission  will  take  place.  It 
is  therefore  obvious  (and  will  be  found  if 
the  above  experiment  be  carried  out  using 
a  milliammeter  in  tbe  plate  circuit  for 
determination  of  emission  current)  that 
the  electrons  emitted  from  the  filament 
are  negatively  charged.  Since  the  fila- 
ment generates  negative  electrons  (or 
rather  that  the  plate  attracts  only  these 
negaitiive  eleeitions),  it  is  evident  that  the 
greatest  number  of  electrons  will  be 
emitted  from  the  negative  end.  This 
means  that  the  negative  end  having  the 
largest  strain  will  ultimately  break  down, 
leaving  the  i-emaining  part,  of  the  filament 
in  good  condition. 

The  method  I  had  in  view  was  not 
exactly  to  minimise  this  effect,  but  rather 
to  balance  it  by  altering  the  polarity  of 
the  filament  at  will,  by  means  of  a  change- 
over switch,  and  working  the  valve  off 
both  sides  alternativelv  for  equal  periods 
of  time. — Mr.  W.  M.  Buchanan,  junr.,  in 
Wirele!^!^  World,  Iiily  8,  1922. 

V/ANTED:    A    UTILITY  CAR 
TRADE. 

Those  who  are  in  closest  touch  with  the 
public  report  that  there  is  a  big  and,  as 
yet,  unexploited  field  for  a  small  and 
cheap  utility  type  of  car  that  will  appeal 
to  those  who  want  cheap  transport  rather 
than  economical  motoring.  The  distinc- 
tion is  rather  a  fine  one.  What  is,  of 
course,  meant  bv  cheap  transport  or 
utility  motoring  is  the  8-10  h.p.  chassis, 
whether  with  an  air-cooled  twin  or  four- 
cylinder  engine,  fitted  with  a>  roomy  body 
tiiat  will  take  at  least  three  people  in 
comfort  or  will,  in  addition  to  the  driver, 
carry  a  considerable  quantity  of  personal 
luggage  or  merchandise  at  the  lowest 
possible  figure  per  mile  run. 

It  is  out  of  the  question  to  suggest  that 
this  field  is  being  quite  satisfactorily 
catered  for  by  the  cheaper  American  types 
of  cars,  even  though  these  may  range  in 
price  from  £175  to  £250.  True,  they  are 
cheap  to  buy;  but  they  are  not  by  any 
means  cheap  to  run. 

They  are,  we  freely  admit,  relatively 
cheap  to  run  if  we  compare  iliem  with 
British-made  cars  of  a  hig*h  degree  of 
finish  and  corresponding  ])ower.  We  are, 
however,  comparing  them  with  the  strictly 
utility  type  of  small  car  with  an  inexpen- 
sive but  c:onim()dious  body  wliich  will  be 
both  cheap  to  buy — not  more  than  £250 
—and  cheap  to  run — again  not  exceeding 
2d.  per  mile. 

Where  are  the  j)urchasers  ol  these  to 
come  from?   Commercial  travellers,  many 


of  them,  the  accommodaf ion  of  whose 
personal  .and  business  impedimenta  is 
often  the  prime  consideration.  Farmers 
will  prove  to  be  another  source  of  demand 
because  they  will  want  something  into 
which  they  can  put  a  sack  or  two  of  feed- 
ing stuffs,  perhaps,  oi ,  if  need  be,  a  selec- 
tion of  farming  ini])lemeiits  that  would 
be  quite  out  of  place  in  a  more  elegant  and 
highly  polished  car.  In  short,  the  car  of 
the  masses  must  be  a  real  utility  car  that 
only  the  British  maker  can  produce. 
Appearance  may,  to  some  extent,  have  to 
be  sacrificed,  but  tliis  is  a  utilitarian  age. 
Tlie  question  is,  have  we  got  such  cars? — 
The  Motor  Trader,  July  12,  1922. 


ELECTRICAL  IGNORANCE. 

The  moral  as  regards  electrical  educa- 
tive work  among  the  public  is  that  it  must 
be  slow  and  persistent  in  order  to  be 
eft"f'(  tive.  This  is  fairly  well  understood 
by  (irogrcssive  engineers  of  sui)i)ly  under- 
takings, but  possibly  in  their  preoccupa- 
tion with  the  lay  world  they  overlook  the 
importance  of  overcoming  the  mental 
inertia,  of  their  own  protession.  The 
apathy  of  the  staff  on  the  average  supply 
undertaking  is  an  old  story,  and  the  only 
way  of  dealing  with  it  is  to  weed  out  the 
dead-heads  and  give  systematic  instruc- 
tion to  the  others.  Where  a  man  is  not 
simply  indifferent  to  electrical  develop- 
ment, his  failure  to  further  it  is  often  due 
to  his  ignorance  of  electrical  applictions. 
-—Electrical  Indvstrics,  Tnly  12,  1922. 


REVIEW 


liEiNFOiKED  Concrete.  By  R.  •!. 
Harrington  Hudson.  London. 
Chajjuian  &  Hall  Ltd.     IGs.  net. 

There  is  a  great  future  for  concrete  in 
constructional  engine(Ming.  It  is  not  a 
new  material,  but  various  factors  have 
brought  it  more  into  pioniinenoe  during 
the  past  few  years,  and  it  has  been  proved 
to  be  an  economical  and  durable 
structural  material.  There  was  a  time — 
not  so  long  ago — when  concrete  was 
thought  to  be  suitable  only  for  the  coarsest 
woik,  but  noAv  the  most  sesthetically- 
minded  cannot  object  to  its  use,  and  a 
vast  amount  of  exact  knowledge  has  been 
gained  which  enables  it  to  be  used  in  the 
same  way  as  nietal  is  used,  and  with  equal 
confidence  as  to  results.  Further,  there 
is  quite  an  extensive  bibliography  of  the 
subject  of  concrete  as  a  whole,  but  there  is 
still,  we  venture  to  think,  room  for  a  prac- 
tical book  dealing  with  reinforced  con- 
crete, and  it  should  be  equally  valuable  to 
the  architect,  the  engineer,  and  the  work- 
man. 

In  writing  a  book  which  is  intended  for 
the  purely  practical  man,  as  well  as  the 
highly  technical  man,  an  author  sets 
himself  a  difficult  task.  He  cannot  take 
his  rea<hM\s  knowledge  of  principles  toi' 
granted,  yet  if  he  burdens  his  discourse 
witli  simple,  elementary  data  his  more 
learned  readers  become  tired.  The  solu- 
tion is  not  to  be  found  in  taking  a  middle 
course,  but  in  so  skilfully  arranging  his 
mattei'  and  by  expressing  himself  in  such 
an  interesting  manner  that  interest  is 
sustained.  TIkmc  is  room  for  literaiy  style, 
therefore,   in   writing  a    (eihnical  book. 


le 
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Some  engineering  works  that  we  1 
read  recently  fail  largely  because  of 
arrangement  and  involved  style; 
authors  are  brilliant  men  who  yet  ] 
ability  of  expression ;  it  may  be  that 
most  abstruse  technicalities  are  so  c 
to  themselves  and  have  been  so  for  sue 
long  time  that  they  cannot  appreciat 
ilifficulties  of  those  lesis  competjit 
The  first  impression  we  got 
;i  preliminary  hasty  aur\"ey  of  W^. 
book  on  reinforced  concrete  was  that  he 
author  was  a  gifted  teacher ;  the  dei^i- 
tions  are  very  clear  and  well  reasoned,  iid 
the  book  may  be  opened  at  almost  ly 
page  and  read  with  understanding. 

We  have  spoken  above  of  the  bm 
value  to  the  professional  engineer  id 
also  to  workmen ;  it  should  be  explaii 
however,  tbat,  like  most  works  of 
kind,  a  fair  mathematical  knowledgi 
necessary  to  benefit  properly  from  n 
iiig  it. 

In  a  foreword,  which  is  not  me 
laudatory  but  very  technical,  Mr. 
Fiaiider  Etchells  says  "  it  has  been 
fate  or  my  fortune  to  have  perused  all  le 
books  on  the  subject  which  have  been  pb- 
lished  in  this  country  up  to  the  pre 
time,  and  now  and  again  one  comes  ar- 
a.  book  which  marks  a  mile.stone  on 
high  road  of  progress.  This  book  is 
of  the  milestones."  Attention  may 
drawn  particularly  to  the  long  chaptpDn 
the  monolothic  property  of  reinforced 
Crete  construction.  A  new  method df 
analysing  the  bending  stresses  in  pilrs 
has  been  introduced  and  an  attein]! 
made  to  substitute  simple  formulae  for^e 
z-ather  cumbersome  formulae  usu 
employed.  The  following  quotation 
give  our  readers  an  idea  of  the  siniplity 
of  expression  which  the  author  emploi 

"  In  compression  steel  will  carry 
times  the  load  that  can  be  imposed  or 
equal  section  of  concrete ;  the  cost  of  s 
is  about  50  times  the  cost  of  concr 
therefore,  for  equal  resistances  to  c 
pressive  stress  the  cost  of  concrett 
30/50  or  three-fifths  that  of  steel. 

"  Concrete  used  in  compression  is  n 
economical  than  steel.  In  tension  s 
will  carry  300  times  the  stress  that 
be  imposed  on  an  equal  section  of 
Crete;  the  cost  of  steel  is  about  50  lijes 
the  cost  of  concrete,  therefore,  for  iHial 
resistances  to  tensile  stress  the  co^tof 
steel  is  50/300  or  one-sixteenth  tha'of 
concrete.  Steel  used  in  tension  is  nfe 
economical  than  concrete.  Fcononia' 
construction  is,  therefore,  obviously  :i' 
in  which  tensile  stresses  are  resisted  i)y 
the  steel  and  compressive  stresses  h\-  if 
concrete." 

The  passage  quoted  admirably  statrsiie 
case  for  reinforced  concrete  and  po 
admits  its  limitations.  ' 

Tbe  book  is  divided  into  three  part>,  le 
first  part  dealing  chiefly  with  materi  s. 
tbe  preparation  for  materials  and  con^t  c- 
tion;  the  .second  with  the  design  of  bcais. 
slabs  and  pilla.rs,  and  the  third 
secondary  stresses  in  monolithic  -I  <- 
tures.  There  is  a  considerable  ajv])''!  i-^ 
covering,  sliall  we  say,  wl.at  the  auH 
has  not  fouiul  room  for  elsewhere,  or 
not  been  abb'  to  dovela.il  in  without  8- 
turhing  the  arrangement.  There  re 
numerous  plates. 
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Commercial  Notes  and  News. 


COMPANY  NOTES. 


[IjiLLEN  LiVERSEDGE  Ltd. — The  iuterini  dividend 
'!  iiounced  by  this  firm  is  at  the  rate  of  7  per  cent 
'  annum,  compared  witli  10  per  cent  for  the  pre- 
]  IS  year.  It  would  appear,  therefore,  that  the 
•  v"  capital  raised  in  May  last  was  not  sufficient  to 
'ible  the  company  to  increase  its  output  to  a  very 
Rjreciable  extent. 


i  i'oDENS  Ltd. — A  dividend  of  6  per  cent  for  the 
Mr  ended  June  30  is  being  paid  by  this  motor 
f'n,  compared  with  10  per  cent  for  the  previous 
l.ir.  Six  months  ago  the  directors  passed  the 
I'erim  dividend,  announcing  that  as  tlie  company 
;J  suffered,  in  comninn  witli  all  industrial  con- 
;.ns,  from  the  prevailing  depression,  they  con- 
•■'ered  it  wise  to  conserve  the  cash  resources. 
( eir  dividend,  therefore,  may  be  considered  as 
H'V  satisfactory. 

JjiV.  &  T.  Avery. — The  reoort  for  the  year  to 
j  jch  31,  1922,  stiues  that  the  balance  of  revenue 
i-ount  is  £106,170.  The  directors  recommend  a 
''■idend  for  the  lialf-year  to  March  31  last  on  the 
preference  and  "B"  preference  shares 
kready  paid),  and  a  further  dividend  of  10  per 
pit  on  the  ordinary  shares,  making  15  per  cent 
|.-  the  year. 

^'Wather  &  Pl.\tt's  Dividend. — The  directors  of 
■ithsr  &  Piatt  Ltd.,  Manchester,  engineers,  have 
ti;lared  an  interim  dividend  on  the  ordinary  shares 
h  3  per  cent,  free  of  tax,  for  the  half-year  ended 
i,ne.  This  is  the  same  rate  as  was  paid  a  year 
[,D.  A  share  bonus  of  75  per  cent  was  given  in 
pi9  and  a  10  per  cent  dividend,  free  of  tax,  was 
I'id  both  for  1920  and  1921. 


1  LocHGELLY  Iron  &  CoAL  Co. — The  directors  of 
'6  Lochgelly  Iron  &  Co«l  Co.  state  that  -the  profit 
f'r  the  year  ended  May  31  last,  after  deducting 
^,1  ordinary  expenses,  allowing  for  depreciation 
I  works  and  plant,  and  making  estimates  in  coti- 
;  ction  with  the  Coal  Award,  excess  profits  duty. 
I  rporation  profits  tax,  and  incoma  tax,  amounts  tn 
.')4,695.  A  sum  of  £57,634  was  brought  in,  making 
total  of  £112,329.  Interim  dividends  absorbed 
24,500,  leaving  £87,829.  The  directors  recom- 
jend  a  final  dividend  of  Is.  per  share  on  the 
i.dinary  shares,  making  2s.  per  share  for  the  year. 
'  sum  of  £63,329  remains  to  be  carried  forward. 
I  the  preceding  year  the  profit  was  £86,473,  and 
e  ordinary  shareholders  received  a  dividend  of 
'i.  9d. 


HoRSLEY  Bridge  &  Engineering  Co. — The  report 
this  firm  for  the  year  ended  March  31  last  shows 
profit,  after  charging  for  expenses  of  administra- 
3n,  etc.,  and  providing  for  depreciation,  of 
19,190.  The  amount  brought  forward  from  the 
■evious  year  i.s  £12,384,  making  the  amount  avail- 
)le  for  distribution  £31,574.  The  directors  pro- 
)S6  to  pay  a  dividend  of  5  per  cent  for  the  year, 
ee  of  tax,  and  to  transfer  to  the  reserve  fund 
10,000.  This  leaves  a  balance  of  £9,074  to  be 
-rried  forward.  The  directors  consider  the  result 
)t  unsatisfactory  in  view  of  the  universal  depres- 
on  in  trade  generally.  The  amount  carried  forward 
considered  sufficient  to  cover  any  possible  claims 
f  the  Inland  Revenue  authorities  in  respect  of 
ccess  profits  duty.  Stocks  have  been  written  down 
I  current  market  values,  and  it  is  not  anticipated 
lat  any  further  losses  will  be  experienced  in  this 
>nnection. 


NEW  COMPANIES. 

j  W.  H.  Sugden  &  Co.  Ltd. — Private  company. 
I  egistered  June  13.  Capital  £2,500  in  £1  shares. 
1^0  adopt  a.n  agreement  with  W.  H.  Sugden.  and 
i )  carry  on  the  business  of  electrical,  mechanical, 
general  engineers,  manufacturers  and  workers 
If  and  dealers  in  electricity,  etc.  Directors  :  W. 
j  •  Sugden  (permanent  managing  director)  and  Mrs. 
I  '•  E.  Sugden.  Registered  office  :  Glenny  Road, 
I  arking. 

I  Evered  &  Co.  Ltd.— Private  company.  Registered 
LUne  12.    Capita.l  £,50,000  in  £1  share's.    To  acqniie 


all  or  part  of  the  undertaking  and  assets  of  the 
business  carried  on  by  Evered  &  Co.  Ltd.,  in 
London,  Birmingham  and  elsewhere,  and  to  carry 
on  the  business  of  bi'assfounders.  coppersmiths, 
wrought  and  cast-iron  workers,  ironniungei's,  ha.rd- 
ware  merchants  and  factors,  stampers,  piercers, 
electroplaters,  gilders,  engravers,  manufacturers  of 
tubes  and  gas,  water  stream,  electric  light  and 
power  fittings  and  apparatus,  stoves,  lamps,  burners, 
monumental  brasses,  ecclesiastical  and  other  metal 
work,  cabinet  and  furniture  makers,  timber  mer- 
chants, box,  crate  and  packing-case  manufacturers, 
manufacturers  of  paint  and  varnish,  metal  and  wood 
bedsteads,  ships'  berths,  mattresses  and  bedding, 
etc.  The  first  directors  are  ;  J.  H.  Wilson,  H.  E. 
Wilson,  E.  A.  Wilson  and  S.  Evered.  Solicitors  : 
Pin=ent  &  Co.,  6,  Bennett's  Hill,  Birmingham. 

Bedford  Electrical  &  Radio  Co.  Ltd. — Private 
company.  Registered  June  12.  Capita.l  £1,000  in 
£1  shares.  To  acquire  the  business  of  electrical 
engineers,  bu'ilders,  carpenters  and  joiners,  house 
decorators  and  automobile  engineers  carried  on  by 
A.  J.  E.  Osbourn,  and  to  carry  on  the  business  of 
electricians,  manufacturers  and  repairers  of  i  r 
dealers  in  mechanical  and  electrical  appliances,  in- 
cluding telegraph,  telephones,  wireless  telegraph  and 
telephone,  etc.  The  first  directors  are  :  A.  J.  E. 
Osbourn  and  C.  T.  Morris.  Secretary  :  C.  T. 
Morris.  Registered  office  :  22,  Campbell  Road, 
Bedford. 

Verdon  Cutts  &  Co.  Ltd. — Private  company. 
Registered  June  12.  Capita.l  £10,000  in  £1  shares. 
To  acquire  the  business  of  a  consultiing  and  con- 
tracting engineer  and  electro-metallurgist  carried  on 
by  V.  0.  Cutts  at  Town  Hall  Chambers,  87,  Fargate, 
Sheffield,  a.s  "  Verdon  Cutts  &  Co.,"  and  to  carry 
on  the  business  of  electrical  and  mechanical 
engineers,  founders,  smelters,  smiths,  etc.  The 
first  directors  are  :  C.  A.  LonL;l)nttnni  (chairman), 
V.  O.  Cutts  (pei'manent  ma  na  l;i  n ilirector),  D. 
Flather  and  D.  E.  Beardshaw.  Secretary  :  A.  C. 
Cutts.  Registered  office  :  Town  Ha.ll  Chambers,  87, 
Fargate  Street,  Sheffield. 


MORTGAGES,  CHARGES  AND 
SATISFACTIONS. 


E.  J.  Yates  &  Co.  Ltd. — Debenture  dated  May 

29,  1922,  to  secure  £450,  charged  on  the  company's 
iind.ji 'aking  and  property,  present  and  future, 
including  uncalled  capital.  Holders  :  C.  S.  Astley, 
72,  Edenfie'^  Road,  Norden,  near  Rochdale;  and 
J.  H.  Gent,  64,  Vine  Street,  Higher  Openshaw. 

Standard  Steel  Co.  Ltd. — Second  mortgage  deben- 
ture dated  June  17,  1922,  to  secure  £7,000, 
charg.jd  on  the  company's  undertaking  and  pro- 
perty, present  and  future,  including  uncalled 
capital.  Holder:  i\Irs.  E.  Morgan.  "  Holderslea,'" 
Blyth  Bridge,  Staffs. 

Tinkers  Ltd. — Particulars  of  £31,660  debenture 
stock,  authorised  May  24,  1922,  and  covered  by 
trust  deed  of  even  date,  charged  on  Daisyfield 
Boiler  Works  and  Daisyfield  House,  and  12  cottages 
adjoining,  and  the  company'.-;  undertaking  and  pro- 
perty, present  and  future,  including  uncalled  and 
othei-  capital:  whole  amount  issued.  Trustees  :  F. 
Tinker ,  Mary  J.  Warrington  and  A.  E.  Chadwick. 

Gillies  Ltd. — Debenture  date  June  16,  1922,  to 
secure  £200  cijarged  on  the  company's  undertak- 
ing and  property,  present  and  future,  including 
uncalled  capital.  Holder  :  A.  Hunter.  115,  High 
Holborn,  W.C. 

Nene  Engineering  Co.  Ltd. — Satisfaction  in  full 
on  June  7,  1922.  of  debenture  dated  November  9, 
1921,  securinj^  £2,200. 

Stothert  &  Pitt  Ltd. — Satisfaction  in  full  on 
June  1.  1922,  of  first  debentures  dated  September 

30,  1902,  and  April  27,  1908,  securing  £25,000. 

Normington  Bros.  Ltd. — Debenture,  dated  June 
12,  1922,  to  secure  £3,000,  charged  on  company'.-; 
undertaking,  including  uncalled  capital,  plant  and 
machinery  at  Birmingham  Works,  Keighley,  but 
not  including  freehold  land  and  buildings  at  the 
said  works,  except  as  subject  to  an  equitable 
mortgage  dated  June  23,  1921.  Holders  :  Bank  of 
Liverpool  and  Martins. 


BOARD  OF  TRADE  NOTES. 

(Abstracted  from  the  Board  of  Trade  Journal.) 

Persian  Engineering  Market. — Of  engin-sering 
products  the  most  obviously  and  urgently  necessary 
are  : — Agricultural  machinery  and  implements  ;  boot- 
making  machinery  ;  electrical  plant,  machinery  and 
accessories:  grain-milling  machinery,  hardware,  and 
metal  smallware;  internal-combustion  engines;  iron 
and  steel  works,  plant  and  equipment;  mining, 
quarrying,  and  metalurgical  plant  and  machinery  ; 
motor  vehicles  and  road  transport;  oil-w^ell  plant 
and  machinery  ;  paper-making  plant  and  machinery  ; 
pumps;  railway  and  tramway  plant  and  material: 
refrigerating  and  ice-making  machinery  and  plant : 
small  arms  and  ammunitions  :  textile  machinery : 
hand  tools ;  woodworking  machinery ;  wire.  But 
th^first  and  greatest  of  these  needs,  and  indeed  a 
pre-requisite  to  them  all,  is  railway  and  tramway 
plant.  What  would  sell  soonest  would  be  small 
power-generating  machines  (to  do  the  work  of  men 
who  turn  handles  all  day)  :  small  printing  presses 
(flat,  not  rotary)  ;  small  illuminating  plant  ; 
cigarette-making  machines  (it  is  stated  that  more 
than  3,000,000  cigarettes  are  smoked  in  Persia 
daily) :  small  cotton-spinning  and  wool-spinning 
machines;  small  cotton-weaving  and  wool-weaving 
machines  ;  and  small  pumps  for  irrigation.  Power 
generating  machines  must  be  portable  and  capable 
of  developing  from  1  to  4  h.p.  on  kerosene  oil; 
construction  must  be  simple,  and  the  oarts  must  be 
strong  and  durable.  Small  electric  plants  for 
generating  current  for  lighting  purposes":  charging 
accumulators  should  be  capable  of  l>eing  run  on 
kerosene  and  of  maintaining  from  50  to  250  lamps 
of  20  watts.  The  adjustment  of  the  power  to  the 
load  should  l)e  automatic.  The  Commercial  Secre- 
tary adds  that  he  will  be  particularly  glad  to 
supplement  the  above  details  in  any  desired  direc- 
tion on  receipt  of  an  enquiry  from  any  British 
engineering  firm  who  may  be  linterested  in  the 
Persian  market.  Such  enquiries  should  be 
addressed  in  the  first  place  to  the  Department  of 
Overseas  Trade,  35,  Old  Queen  Street,  London, 
S.W.I,  who,  where  necessary,  will  refer  them 
direct  to  the  Commercial  Secretary. — Board  of 
Trade  Journal. 


Oil  Carrying  Contract. — An  announcement  was 
made  in  Washington  on  June  16,  by  the  Emergency 
Fleet  Corporation,  that  a  contract  had  been  entered 
into  with  the  Texa.s  Co.  for  the  shipment  of 
between  500,000  and  1,000,0000  cases  of  oil  to  East 
and  South  African  ports.  Tlie  movement,  it  was 
said,  will  be  based  on  monthly  shipments  and  will 
extend  over  a  period  of  one  year.  The  vessels 
which  will  carry  this  oil  contract  are  those  operated 
by  the  Mallory  Transport  Lines,  Incorporated.  The 
contract  is  one  of  the  largest  which  has  been  signed 
for  Shipping  Board  vessels  for  some  time  past. 
Monthly  sailings  will  be  maintained,  the  oil  cargoes 
affording  a  nucleus  for  each  vessel  and  guarantee- 
ing regular  sailings  of  the  American  flag  ships  in 
trade.  The  oil  is  being  shipped,  it  is  understood, 
by  the  Texas  Co.  for  their  own  distributing  points. 

Manufacture  of  Pig  Iron  in  New  Zealand. — 
According  to  the  New  Zealand  Press  the  first  tap- 
ping of  the  blast  furnace  at  Onakaka  took  place 
on  April  27.  The  report  states  that  this  furnace 
was  erected  by  the  Onakaka  Iron  &  Steel  Co.  Ltd., 
which  was  formed  for  the  purpose  of  developing  a 
part  of  the  huge  iron  ore  deposits  of  Golden  Bay. 
The  company  has  installed  a  modern  plant  for  the 
production  of  pig  iron;  it  has  it?  own  supplies  of 
coal,  iron  ore,  and  limestone,  and  it  is  able  to  get 


REGISTRATION  OF  PUBLIC  AND  PRIVATE 

COMPANIES  undertaken  at  standard  rates,  inclusive 
of  all  legal  and  Somerset  House  charges.  Cost  of  a 
j^l.ooo  private  company  registration  ;^35.  A  ^^10,000 
private  company  costs  ^134  los  (including  ;^io8  5s.  for 
capital  duty,  stamps  and  fees).  Inclusive  rates  for  the 
registration  of  public  companies  on  application. 

Capital  procured  for  appr.^ved  companies  by  means  of  public 
capital  issues,  or  by  the  ifltroduclion  of  private  capital. 

Responsible  positions  available  from  time  to  time  for  active 
directors  and  partners  possessing  capital  and  ability. 

Please  send  particulars  of  your  requirements  to 

COMPAMY    REGIS  I  RA  riON     BUREAU  (First 
Floor),  12,  Upper  Camden  Street  Dublin,- 
And  at  London  and  Paris. 


24 


ENGINEERING  WORLD 


.TFLT  22, 


the  ore  and  the  limestone  in  an  open  quarry  cut 
not  far  from  the  furnace.  Tlie  conditions  are  con- 
sidered by  experts  to  be  exceptionally  favourable. 
Several  tons  of  pig  iron  were  secured  at  the  first 
tap.  The  furnace  is  now  running  very  smoothly, 
no  difficulties  being  encountered,  and  is  tapped  at 
about  every  eight  hours.  It  is  anticipated  that 
about  8  to  10  tons  of  pig  iron  per  tap  will  be  pro- 
duced in  the  near  future.  The  iron  is  all  that 
could  be  desired  and  is  (juite  up  to  the  liigli  quality 
anticipated.  It  is  the  expressed  intention  of  the 
company  to  produce  100  to  150  tons  of  iron,  which 
will  thoroughly  try  out  all  the  units  connected  with 
the  plant.  It  will  then  close  down  temporarily, 
pending  the  completion  of  the  cooking  ovens  and 
the  1;^  miles  of  railway  to  the  wharf.  With  the 
completion  of  these  units  at  an  early  date,  the 
linking  up  of  all  the  necessary  raw  materials,  iron 
ore,  limestone,  water  and  coal,  with  the  works  and 
the  market  will  be  complete,  the  furnace  will  then 
he  permanently  put  into  commission,  and  will  run 
continuously  day  and  night  from  \c:ir  t<>  ytar.  The 
cost  of  raw  material  for  the  manul'ai  i  ui  r  nf  ii\in  at 
Onakaka  is  given  as  follows  :  I'ci'  luu  tjf  iron  at 
the  furnace,  royalty,  labour  and  freight,  costs  :  Iron 
ore,  12s. ;  limestone,  3s. ;  coke,  40s. — £2  15s. 
Labour  i.s  not  more  than  15s.  It  is  estimated  that 
coal  from  the  company's  mine,  when  opened  up, 
will  not  cost  more  than  15s.  per  ton.  including 
royalties,  at  the  works. 

PiLLABLESs  Electric  S.\fety  Lamps. — The  experi- 
mental work  on  "  pillarless  "  electric  safety  lamps, 
which  has  been  conducted  by  the  Miners"  Lamps 
Committee  during  the  past  two  years,  has  recently 
reached  a  stage  at  which  the  committee  have  felt 
justified  in  recommending  to  the  Secretary  for 
Mines  that  electric  lamps  of  this  type  should  be 
accepted  for  test  with  a  view  to  their  approval 
under  Section  33  of  the  Coal  Mines  Act,  1911,  for 
use  in  mines.  The  Secretary  for  Mines  has 
approved  this  jecommendation.  and  he  accordingly 
announces  that  electric  lamps,  for  general  use. 
which  are  of  satisfactory  design,  without  fixed 
pillars,  will  in  future  be  accepted  for  the  official 
test  in  the  same  manner  as  other  types  of  electric 
safety  lamp.  Lamps  with  a  working  voltage  <if 
over  2"0  must  be  fitted  with  a  contrivance  for 
interrupting  the  current  automatically  in  the  event 
of  breakage  of  the  well-glass.  The  object  of  the 
pillarless  lamp  is  to  avoid  not  only  the  loss  li 
light  which  results  from  the  presence  of  four  or  five 
brass  pillars  surrounding  the  glass,  but  also  the 
alternate  zones  of  light  and  darkness  produced  by 
the  pillars  irritating  the  eye  and  possibly  aggravat- 
ing or  even  contributing  towards  causing  miners' 
nystagmus. 


Hydroelectric  Power  in  Norway. — According 
to  Morgenhladet,  the  Norwegian  Ministry  of 
Labour  have  recommended  the  grant  of  a  sum  i  f 
Kr. 8, 000, 000  during  the  iie.xt  Budget  period  townrds 
the  Nore  Power  Station  and  the.Numedal  Railway. 
It  is  proposed  to  apply  Kr. 3,000,000  of  this  sum  to 
the  Nore  Power  Station,  and  the  remaining 
Kr. 5, 000, 000  to  constructional  work  on  the  Numedal 
Railway.  In  all  Kr. 7. 000, 000  has  previously  been 
voted  for  the  Numedal  Railway,  and  no  less  than 
Kr. 27, 000, 000  has  been  expended  on  the  Nore 
scheme. 


CONTRACTS  AND  TENDERS. 


Motor  Vans  Wanted  kok  Bangkok.  —The 
Bangkok  local  sanitary  department  invite  tenders 
for  four  motor  vans  for  collection  of  city  refuse ; 
load  capacity,  three  tons.  Time  for  presentation  of 
tenders  expires  October  1.  Reference,  D.O.T. 
8579/F.E./E.C.). 


Tenders  Invited  tor  Lathe  and  Paper  Slitting 
AND  Cutting  Machines. — The  Government  Press, 
Cairo,  is  inviting  tenders  for  the  supply  of  one 
self-acting,  sliding,  surfacing  and  screw-cutting 
lathe,  minimum  length  betvifeen  centres  2  metres 
(6ft.  7in.),  centre  height  20  centimetres  (75in.). 
with  all  accessories,  and  for  one  paper-slitting  and 
cutting  machine,  to  cut  transversely  from  reels  80 
centimetres  to  12(>  centimetres  wide,  in  sheets  of 
any  required  length  from  34  centimetres  to  90  centi- 
metres. The  latter  machine  must  be  provided  with 
an  automatic  sheet  counter  and  automatic  jogger 
and  the  necessary  motor  and  starter  for  a  con- 
tinuous current  of  110  volts  must  be  provided. 
Sealed  tenders  will  be  received  until  noon  on 
August  1,  1922,  in  Cairo.  Tenders  .should  be  placed 
in  double-sealed  envelopes  addressed  to  the  Snperin- 
tendant.  Government  I'less,  Bulnq,  Cairo.  Copies 


of  the  specification,  tender  form  and  general  condi 
tions  may  be  seen  on  application  at  Room  50, 
Overseas  Department,  Board  of  Trade.  (Reference 
8598/F.E./E.C.) 


Netherlands  :  Diedying  Works  [HooL-  of 
Holland). — Tenders  are  invited  by  the  Dutch 
Government  for  the  carrying  out  of  dredging  works 
in  and  before  the  month  of  the  Rotterdam  Water- 
way, and  in  the  "  Sclieur  "  at  the  Hook  of 
Holland.  Estimate.  Gld.  1 ,530.000.  Tenders  to  be 
sent  in  to  "  Department  van  Waterstaat,"  The 
Hague,  before  11  p.m.  August  30,  1922,  The 
specification  may  be  inspected,  after  July  5,  at  the 
Ministry  of  Water  State,  and  at  the  offices  of  the 
Chief  Engineer-Director  of  Waterways  at  van 
Speykstraat  50.  The  Hague;  tlie  Chief  Engineer  (J. 
J.  Canters  Cremers)  at  Rotlerihim.  Statioiisweg 
55b,  and  the  Engineer  (I'h.  Heijblom)  at  the  Hook 
of  Holland ;  and  may  be  obtained  from  the  firm 
of  Gebr.  van  Cleef"  booksellers,  Spui  28,  The 
Hague.  Particulars  may  be  obtained  from  the 
chief  engineer  (J.  J.  Canters  Creiners)  and  the 
engineer  (Th.  ITeijblom)  as  above  mentioned. 
Caisson  Mooriniis,  etc.  (liotli'idam). — The  Town 
Council  of  Rotterdam  has  granted  a  credit  of 
Gld. 400.000  for  the  year  1922,  for  the  replacing  of 
buoys  in  the  Waalhaven  by  Caisson  moorings  and 
wooden  moorings.  The  cost  has  teni|Mii';ivilv  been 
estimated  at  Gld. 868.000.  Boilers.  -/-.  (h'ntter^ 
dam). — The  proposal  for  the  building  of  a  new 
boiler  house  with  high-pressure  hollers  and  the 
carrying  out  of  various  minor  works  in  the  Muni- 
cipal Home  for  Aged  People,  at  Rotterdam,  has 
been  accepted  bv  the  Town  Council.  Estimates. 
Gld.  103.500  and  Gld. 26,500  respectively.  I'umping 
Station  {]tottndam).—A  credit  of  Gld.  120.000  on 
the  Budget  for  1922  has  heen  granted  by  the  Town 
Council  for  tlie  l)uilding  of  a  pump  station  in  the 
polder  "  Blipdorp  "  at  Rotterdam.  Total  estimates, 
Gld.254.000.      (Reference  15665/5/F.W./G.P.) 

Hydro-electric  Plant  for  South  Africa.— 
Tenders  are  invited  in  connection  with  the  supply 
and  erection  of  hydro-electric  plant  at  Mossel  Bay, 
South  Africa.  Tlie  plant  will  comprise  an  impulse 
water  turbine  set  required  to  work  under  a  head 
of  520  ft.  and  capa.ble  of  dealing  with  a  maximum 
flow  of  420  cubic  feet  per  minute  and  a  minimum 
flow  of  180  cubic  feet  per  minute  at  a  ispeed  not 
exceeding  600  r.p.m.  The  turbine  will  be  required 
to  drive  a  D.C.  generator  developing  a  maximum  of 
200  kw'..  to  which  it  will  be  directly  coupled,  and 
alternatives  are  required  for  an  A.C.  generator 
developing  3-phase  current  of  50  cycles  at  a  pressure 
of  2.270  volts  with  p.f.  0-75.  and  "a  D.C.  generator, 
3-wire  compound  wound,  with  commutating  poles, 
developing  520/260  volts,  both  at  a  speed  of 
approximately  600  r.p.m.  Switch})oards  will  be 
required  witli  each  machine.  The  turbo  set  will 
run  as  an  independent  unit,  and  the  building  will 
be  designed  to  meet  the  requirenient.s  as  generally 
specified  in  the  conditions.  The  equipment  will 
include  pipe  line,  transmission  lines,  steel  poles, 
cross  arms,  insulators,  meters,  and  various  other 
necessarv  accessories.       Tenders  must  be  received 


at  the  offices  of  Messrs.  Searles  Ltd.,  Great 
River,  South  Africa,  not  later  than  noon  on  Se| 
ber  4,  1922.  A  copy  of  tlie  specification,  dra\ 
and  conditions  of  tender  can  be  seen  by  I 
Ivingdom  firms  on  application  to  the  enquiry 
at  the  Department  of  Overseas  Trade  up  till 
20,  after  which  date  they  will  be  available  for 
to  'firms  in  the  provinces  in  order  of  application 
are  unable  to  arrange  for  their  inspectic' 
London.    (Reference  9043/E.D.  E.C.J 


COMPANY  REGISTRATIONS,  &\. 

The  accompanying  tf>ble  of  Company  Rejiisi 
tions  shows  thp.t  trade  is  recovering  from  the  \ 
depression  that  weiglKul  u]M/n  business  throuL'li  i 
1921.  The  increase  iu  tlic  number  of  registnai  s 
of  Private  Companies  during  the  first  six  m'uis 
of  the  present  j"ear  on  the  registrations  diuin^;  , 
corresponding  period  last  year  is  rs^ther  more  tib 
■iO  per  cent,  but  tlieir  average  capitalisation.  decliiH 
from  £10,980  to  £10,756.  Taking  the  w^hole  of  [p 
registrations,  public  and  private,  limited  ;|l 
iinlunitecl.  while  the  aggregate  capital  intreastdK- 
nearly  £13,000.000  the  average  declined  fiji 
£16,719  to  £16,114.  ! 

The  ccmtinued  heavy  capital  duty  still  tei'  i-j  i 
restrict  enterprise,  and  despite  the  lower  l>|k 
rate  now  prevailmg  we  can  scarcely  hope  lu  i\ 
notable  improvement  in  the  figures  unless  reln  i  c 
given  from  the  quadrupled  bvirden  imposed  m  A][l, 
I  920. 

Advertismg  agents  have  not  hitherto  appean  iii 
this  list  as  a  separate  class.  l:>ut  the  figmes  adrki  d 
plainly  justify^  the  promotion.  Builders,  cloth  ;. 
engineers,  land,  motors,  stocks  and  textile  >  e 
appreciably  higher  ;  but  the  largest  incieast  s  |e 
shown  by  banks,  electricity  and  newspaj}ei>.  \f 
in  each  case  to  the  inchision  of  milliiiji 
registrations. 

There  were  five  public  companies  registered  \  h 
a  capital  of  £1,000,000  or  over — Investments  |d 
Landowiiers  Ltd.,  £] ,000,000  (February  7);  An 
.\ustrian  Bank.  £2,000,000  (March  27)  ;  White|ll 
Electric  Investments  Ltd.,  £6,500,000  (March 
Industriel  and  Hoiisnig  Association  Ltd.,  £1,000,0 
(May  29);  and  Amalgamated  Press  (1022)  L 
£3,800,000  (June  28). 

An     unlimited    compe.iiy  —  MereJu'jits  Tr?,( 
Company",  of  London,  with  a  capital  of  £l,O0ii,i|), 
was  registered  June  20  ;  and  two  private  conipai 
Mountjoy    Ltd.,    £1,000,000    (February   27).  Id 
Barclays  Bank  (Oversees)  Ltd.,  £1,350,000  (May  ). 

The    Lilipntians    (£50    or    under)    were  n 
numerous. 

A  round  lialf  dozen  of  private  companies  \fe 
registered  with  a  capital  of  £5,  and  one  con^.p.iny  is 
satisfied  with  a  capital  of  £3.  There  were  tev  ll 
of  £50  and  one  of  £20.  Public  companies  obvio  y 
require  a  larger  capital.    The  lowest  was  one  of 

The  table  hicliicles  a  reregistered  unlim  d 
Company  as  a  company  lunited  by  shares,  and  le 
limited  by-  guarantee  having  a  share  capita!. 


COMPANY   REGISTRATIONS  AT   SOMERSET   HOUSE,  January   1   to  June  30,  192i 
(Compiled  by  Jordan  &  Sons  Ltd.,  Company  Registration  Agents,  Chancery  Lane,  W.C.2.) 


Classes. 


Advertising  Agents  

Banks   

Electric,  (^as,  Water  

Engrnoers  

Iiisurance  

Iroji.  Brass,  &c  

Merchants .  .   

Miseollaneou.  ,   

Motors  

Oil  

Patents   

Railway.s  

Rubber  

Shipphig   

Other  Companies  

Totals  (fii-st  half  of  1922)  .  . 

Corresponding  figures  in  192] 


Public  Companies. 


Companies  other  tlmn 
Public. 


Totals. 


Number  ' 
Registered.  Capital, 


Numbr 
Reeistcn 


Capita 


Number 
Registered. 


11 
I 

1 

.{ 
3 
3 


3 
4 

154 


I  2,050,000 
1  6,698..500 
i  12,500 
5,000 
]  725,100 

21,400 
I  4) ,500 
j  50,000 
915,000 

55,000 

317.2.")(i 
220,00(1 
,12,617.18(1 


55 

82 
245 

39 
171 
180 
139 
193 

34 

41 
-) 

It) 
119 
.667 


£ 

213,370 
1.468.850 
291,418 
2,386,280 
181,300 
1,560,260 
2.145,03) 
313.610 
1.487.950 
157.850 
156,300 
100.100 
148.000 
J  ,444.900 
29,659,377 


oo 
9 

93 
246 

40 
174 
183 
142 
195 

39 

42 
.) 

19 
123 
2.821 


Capita 

■  £ 
213.37 
3,518.85 
ii.989.91j 
2.398.781 
LS6.30' 
2.285.36 
2.166.431 
3.V).ll 
1.537.95 
1.072.95 
211.30( 
100.  Ul 
465. 
l,664.Wi 
44,276.8."! 


190 


204 


j23,686,930 
20,173,350 


3,851  41,401.386 


4,041 


65,088.31 


.921       132.073,808    I    3,125  i52,247.i:l 
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:      THE  MARKETS. 

!        EXTRUDED  BRASS  ROD  PRICES. 

l'  July  17th,  1922. 

j  McKechnie  Bros.   Ltd.,    Kottou    Park   Street,  Bir- 
I  inghaia,  state  that  the  basis  price  to  date  for  Brass 
JIuds  is  6jd.  per  pound.     Prices  for  Special  Alloys  iu 
ods  and  luguts  will  be  quoted  on  application. 


July  i;th,  1922. 
I  A.  Joseph  intimates*    under   this  date   that   he  is 
buyer  of   Non-ferrous  Scrap  Metals  at  the  under- 
Isntioned  approximate  prices  per  ton  : — 


(oj  per  ton. 

j  New  aluminium  cuttings                    £65    0  0 

J  General  collected  scrap  brass               29    0  0 

i|  Clean  copper                                     54  10  0 

j  Braziery  copper                                  44  10  0 

!  !j  Gunmetal                                           .39    0  0 

,  Old  lead,  less  usual  draft                     20  10  0 

•       {All   metals   carted   free  in 
'  London  area.) 

I  Tea  lead                                           18  10  0 

y  Old  zinc                                          16    0  0 

1  Hollow  shaped  pewter..                     120    0  0 

j  Shaped  black  pewter                          70    0  0 

jid  can  supply  Solder  as  follows  : — 

!  {fn  per  ton. 

A  Plumbers',  iu  bar  or  strip  form          £77  10  0 

ij  Tinmans'                                            97  10  0 

f  Blowpipe                                          107  10  0 


J  All  prices  base<l  on  day  of  delivery  of  the  metal,  unle.ss 
t  jherwise  arranged. 

I  MARKET  REPORTS. 

j  OILS,  ETC. 

Lubricating  Oils. — There  is  no  further  change  to 
iport.  The  market  continues  firm,  especially  for 
hipmeiit.  We  quote  pales,  £12  10s.  to  £24' IDs.; 
^ds,  £15  to  £30:   dark   cylinders,   £15  to  £35: 

[  Itered  cylinders.  £20       £37:  blacks,  £S  to  £19: 

j,ll  ex  wharf,   LiuhIoii.   less  2J   per  cent  discount. 

|,i.rompt  delivery.     Siiipnient  prices  on  application. 

(,oluble  oil,  £23  10s. 

j,  Fuel  Oil— 905/10  gravity,  £5  per  ton;  950 
•'ravity,  £3  12s.  6d.  pei-  ton:  both  ex  tank,  net 
j-ash;  delivered  in  bulk  by  tank  wagon,  IDs.  per 
pn  extra. 

|,  Paraffin  Wax  and  Scale. — Ma-rket  steady. 
!;18/20  deg.  Fall.,  2id.  :  123/25  deg.  Fah.,  2id"  : 
(,25/30  deg.  Fah.,  2|d. ;  130/35  deg,  Fah.,  2i<i.  : 
;  35/40  deg.  Fah..  3d.;  London  and  Liverpool, 
'araffin  scale  market  firm.  We  quote  white, 
i  22/24  deg.  Fah.,  2d.  spot:  l|d.  c.i.f.  :  yellow,  Ifd.. 
j, for  prompt  shipment. 

L  Petroleum  Oils,— Watei'  white,  Is.  (xl, ;  standai'd 
|'.;hite,  Is.  5d.  in  baiirl.s  net.  300  deg.  high-te.st 
jil,  Is.  0|d.,  less  2'  per  cent  discount,  barrels 
[licluded,  ex  wharf,  London. 

J  White  Oils.— Special  No.  1  white  oil,  £43; 
;^o.   1   white   oil,   £40:    No.    1a,    half-white  oil. 

i35  IDs.;  all  ex  wharf,  London;   in  drums  free. 

v'o.  2  half-white  oil,  £28.  in  barrels,  free,  all  net 
.  ash. 

'  Animal  Oils.— Neatsfoot  oil,  English.  5s.  3d.: 
''English  lard  oil,  62s.  to  74s.  :  American  prime 
1  vinter-strained  lard  oil,  spot  London,  72s. ;  all  in 
larrels,  net.  Pale  horse  oil.  small  lots  only.  38s. 
I  ler  cwt.  net,  delivered. 

j  Linseed  Oil. — Market  steady,  with  firm  nuclei  tune. 
1  discount  on  distant  positions  decrea.'^ed  -li^litly, 
|'..ondon,  spot,  44s.;  July/August.  43s.:  Septembei'/ 
i;)ecember,  39s.  Hull",  spot.  44s.;  July/ August, 
f-2s.  6d. ;  September/December,  38s.  9d. :  ' all  naked, 
p;.x  mills;  boiled,  47s.  6d..  ex  works,  barrels  free. 
\  Palm  Oil- Quiet.  Lagos,  34s.  9d.  :  other  grades 
j  rom  32s.  to  36s.  6d.,  spot,  Liverpool, 
y  Rosin.— Firm.        Good    demand   for    pale  and 

■nedium.  Supplies  short.  American  B.  14s.  6d. : 
I^G,  15s.:   :\[N,   15s.   9d. :   WG,   IBs.    6d.,  WW. 

iOs.  6d.  French  FG :  14s.  6d. ;  WW.  17s.  9d.  : 
[AAA.  20s. 

!  Tallow. — .-U  the  .Tiictiun  sale,  on  Wednesday, 
lul.V  12,  1,521  eask.-^  were  Itered.  and  1,024  casks 
hold  at  about  unchanged  rates.  Australian  mixed, 
n7s.  6d.  to  39s.:  beef.  36s.  6d.  to  42s.:  mutton. 
H7s.  6d.  to  41s. 

i  Turpentine. — In  sympathy  with  Savannah  market 
ieclined.  Spot  delivery  sparingly  offered. 
American  spot,  103s.;  July/December."  94s. ;  Sep- 
tember/December. 92s.:"  January /April.  92s. 
French,  94s..  on  spot.  Prompt  shipment,  92s., 
-•i.f.  terms. 

.•\rthur  Brown  &  Co.  Ltd.. 

126,  Bishopsgate.  London,  E.G. 2 


NEW  YORK  METAL  MARKET. 

The  latest  quotations  on  the  metal  market  are  ; - 

Dols.  per  ton. 

Iron,    No.    2    Ainerican  Northern 


Foundry    24  to  25 

Cents  per  lb. 

Tin,  spot    31.25 

Zinc.  East  St.  Louis    5.77^ 

Copper,  Electrolytic,  spot    14.00 

Copper,  Electrolytic,  futures    14.00 

— Renter. 


GERMAN  METAL  MARKET. 

The  following  are  the  latest  base  prices  on  the 
German  metal  market,  as  quoted  by  Messrs.  Rich. 
Herbig  &  Co..  Berlin  : — 

Marks 
Per  100  kilog. 


Aluminium  sheets,  wire  bars    25,200 

Aluminium  tubes    33,000 

Copper  sheets   20.640 

Copper  wire  and  bars    19,700 

Copper  tubes,  seamless    22,170 

Brass  sheets,  bands,  wire    17,500 

Brass  bars    13,200 

Brass  tubes,  seamless    21,000 


— Renter. 

BRUSSELS  IRON  AND  STEEL  MARKET. 

In  the  Belgian  iron  and  steel  industry  the  current 
of  orders  is  generally  small,  but  Belgian  firms  have 
.just  obtained  large  orders  of  rails  for  Latin- 
American  and  Scandinavian  countries. 

The  following  are  the  latest  quc.itations  for  large 
quantities  for  the  inteiior.  fiee  nn  truck  : — 

Francs. 


Commercial  bars    410 

Rails   425 

Foundry  pig  iron,  No.  1    240 

Foundry  pig  iron.  No.  2    230 

Thomas  pig  iron,  special    210 

Thomas  pig  iron,  ordinary    195 

Sheets,  Thomas,  5  mm.  and  over    470 

Sheets,  Thomas,  3  mm   .525 

Sheets.  Siemens-Ma I't in.  iiolished    1,150 

Steel,  Siemens-IMartiii.  cndinary    450 

Steel,  Siemens-Martin,  half -hard    575 

Steel,  Siemens-iMartin,  extra  soft    550 

Thomas  ingots   295 

Thomas,  blooms    315 

Thomas  billets    325 


-Renter. 


SYDNEY  HARDWARE  MARKET. 

The  following  are  the  quotations  on  the  S.ydney 


liardware  market  : — 

Fencing  Wire  : —  Per  ton. 

Australian  black.  No.  8  gauge   £28  10  0 

Australian  black.  No.  10  gauge    29  10  0 

American  galvanised,  No.  8  gauge    33    0  0 

American  galvanised.  No.  10  gauge    .     33    0  0 

Barbed  Wire  : —  Per  ton. 

Australian  galvanised,  12^  gauge    £40    0  0 

American  galvanised,  12  gauge    34  10  0 

Galvanised  Iron: —  Per  ton. 

English  corrugated,  26  gauge    £35    0  0 

English  plain,  26  gauge    37    2  6 

Per  mile. 

Rabbit-proof  nettings   £71    7  6 

Per  ton. 

Sheet  lead,  in  full  rolls    £37    0  0 

Bar  iron    22    0  0 

Shoeing  steel    23   0  0 

Steel   plates    24    0  0 

Steel  sheets    30    0  0 

Per  double  box. 

Tinplates,   British    3    2  6 

Renter. 


THE  LONDON  IRON  AND  STEEL  EXCHANGE. 

The  weekly  meeting  of  the  London  Iron  and 
Steel  Exchange  on  Tuesday  was  characterised  by 
mure  ;ictiye  conditions  than  for  some  time  past. 
Coutinenl.il  manufacturers,  assisted  by  the  depre- 
ciation ni  I  lie  franc  exchange,  have  made  strong 
efforts  to  secure  the  British  home  market.  The 
success  which  has  attended  their  efforts,  huwever. 
has  been  negligible,  as  the  British  matmfacturel's 
iKixe  reduced  their  jniees  in  a.  7inmlier  of  cases  to 
le\i'l.s  \\liieh  put  tile  fiiren^ners  out  of  court.  The 
low  prices  at  which  Continental  material  was 
offei'od  created  a  small  buying  movement  :  but  most 
of  the  busniess  which  has  been  placed  has  gone 
to  the  Briti.sh  works.  In  a  number  of  instances 
mannfacturers'  associations  have  withdrawn  their 
price  restrictions  and  left  their  members  frpe  to 


quote  as  low  prices  as  they  are  able,  the  better  to 
meet  the  competition  abroad.  This  has  had  the 
result  of  making  considerable  variations  in  prices, 
which  have  a  general  tendency  to  find  lower  levels, 
especially  in  pig  iron  and  semi-finished  material, 
but  it  is  interesting  to  note  that  the  home  pro- 
ducers have  underquoted  French  makers  by  as 
much  as  7s.  6d.  per  ton  delivered  Midlands.  Fresh 
.American  enq\iiries  for  pig  iron  have  come  on  the 
market  owing  to  the  continuance  of  the  coal  strike 
in  that  country,  and  order.s  agL^regating  alioyt  20.000 
tons  have  been  placed  with  British  pi-oducers.  The 
demand  for  semii-manufactured  materi.-il  1  -  l  i  mi 
brisk,  and  some  important  tonnages  h;i\r  -i  '  _  ,1 
hands  at  the  lower  level  of  prices.  Stock.s  .ue 
reported  to  be  accumulating  in  several  districts  on 
the  Continent,  and  the  end  of  the  fight  for  the 
British  market  is  not  yet  over.  The  export  demand 
for  finished  material  is  quiet,  but  there  is  a  steady 
trade  passing  in  small  parcels.  The  volume  o'f 
export  business,  however,  fluctuates  from  week 
to  week  and  order.s  are  very  irregularly  distributed 
over  the  market. 


OPPORTUNITIES  FOR  BRITISH 
TRADE. 

Machinery  Required  in  India. 

The  Standard  Brick  and  Pantiles  ^lanufacturing 
and  Trading  Co.  Ltd.  (Capital  Rs.l  lakh;  managing 
agent,  Messrs.  Brown  &  Co.,  51.  Bentinck  Street, 
Calcutta),  will  require  tile  maiuifacturing  plant  and 
accessories. — Renter. 


The  Spearing  Boiler  Co.  Ltd.  have  been  successful 
in  securing  the  contract  for  a  complete  boiler  house 
equipment,  consisting  of  three  boilers,  each  of  a 
normal  evaporation  of  ,50,000  lb.,  together  with 
Ferguson  superheaters,  economisers.  mechanical 
stokers,  induced-draught  plant,  chimneys,  steam, 
feed,  and  other  pipework,  and  ash-handling  plant 
for  the  Stepney  Borough  Electricity  Department. 


Steel  C.^ble.s  as  Girders.— Interesting  tests  have 
been  made  of  the  great  abundance  of  steel  cables 
coming  from  the  stores  of  the  late  German  naw  to 
determine  whether  the  material  could  be  used'  for 
other  purposes.  Inasmuch  as  cables  made  from 
high-grade  steel  are  known  to  stand  greater  stresses 
than  ingot  iron  bars,  the  possibility  of  wrapping 
these  cables  in  concrete  and  using  them  as  girders 
has  been  investigated  in  the  first  place.  As  pointed 
out  by  PrMfe.^s.ir  0.  Colberg  at  a  recent  meeting  of 
the  Gernnin  (  l  erete  Association,  the  cable  girders 
thus  obtained  were  tested  as  to  their  tensile  and 
compression  strengths,  and  the  results  obtained 
showed  that  tjie  breaking  strength  and  tensile 
stresses  warranted  the  use  of  concrete  cable-girders 
in  the  place  of  round  iron  girders. 


Pkooress  of  Coalite,— The  directors  of  Low 
Temper. it  lire  Carbonisation  Ltd.  have  issued  to  the 
sliarehulders  a  progress  report  received  from  Low- 
Temperature  Construction  Ltd..  the  compuny- 
formed  by  close  Bros.  &  Co.  to  complete  and 
operate  the  plant  at  Barnsley.  The  report  states 
that  after  nearly  a  year's  trial  the  20  retorts  at 
Barnsley  continue  to  turn  out  from  coal  slack  the 
smokeless  fuel  coalite  and  the  resultant  oils  coaline 
even  more  efficiently  than  when  a  report  was  sent 
to  the  shareholders  in  November  last.  Tlie  coalite 
produced  has  been  readily  sold  to  2.200  customers  ;:t 
prices  in  excess  of  those  obtained  for  the  best 
domestic  coal.  The  commercial  value  of  this  fuel 
has  been  established  by  the  fact  that  one  of  the 
leading  coal  distributing  firms  of  the  counti'y  has 
.just  signed  a  contract  with  the  company  to  pur 
chase,  at  prices  equal  to  those  prevailing  for  be.>:t 
domestic  coal,  the  whole  of  the  output  of  coalite 
up  to  250,000  tons  per  annum  for  the  next  five 
years.  The  crude  oil  obtained  is  proving  very- 
valuable.  The  entire  output  of  this  oil  obtained 
from  the  Barnsley  works  has  been  sold  at  Is.  per 
gallon.  The  buyers  have  offered  to  take  at  this 
price  at  least  200,000  gallons,  with  options  on  much 
larger  quantities.  A  further  important  factor  in 
the  nse  to  which  coalite  in  powdered  foi-m  can 
be  put  for  boiler  firing  and  furnace  work.  Test.<; 
on  a  large  scale  have  been  carried  out  by  the 
Powdered  Fuel  Plant  Co.  Ltd..  and  a  report  has 
been  received  from  them  stating,  among  other 
things,  that  "there  is  no  reason  why.  wnen  con- 
sidering a  boiler  install.-ition  complete  with  super 
heater  and  eoonomlsev.  and  fired  by  means  of 
powdered  coalite,  an  efficiency  of  85  to  86  per  cent 
should  not  be  maintained." 
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MOTORS  AND  ROAD 
.  TRANSPORT. 

Daimler  Sleeve-valve  Engines. 

The  Daimler  Vo.  lias  published  a 
booklet  on  the  Daimler  sleeve-valve 
eiigiiie,  giving  a  brief  history  of  its  pro- 
(Inction  and  reproducing  particulars  of 
the  original  famous  test.  There  is 
much  in  it  of  general  motoring  interest. 


Crossiey  Cars. 

In  view  of  ihe  fact  that  a  Heet  of 
Crossley  cars  was  in  use  during  the  Piince 
of  Wales'  Indian  toru-,  most  people  were 
prepared  for  the  announcement  as  a 
natural  sequel  that  Crossley  Motors  Ltd. 
had  been  appointed  motor  car  manufac- 
turers to  H.R.H. 

Vauxhail  Improvements. 

It  is  evident  that  Vauxhail  Motors  Ltd. 
are  determined  to  make  their  new  32  h. p. 
the  most  advanced  example  of  its  type. 
The  overhead  valves  fitted  under  licence 
with  the  Lanchester  haitnonic  balancer  is 
a  notable  improvement,  and  is  claimed  to 
make  four-cylinder  cars  run  as  smoothly 
as  a  six-cvlinder  engine. 


The  7  5  h.p.  Citroen  Car. 

Deliveries  are  now  being  made  of  this 
quite  unique  little  car  which,  selling  at 
£2-50  complete,  must  be  considered  as 
quite  in  a  class  by  itself.  This  little  car 
is  modelled  on  "the  10'  and,  114  h.p. 
Citroen  s.  It  has  a  four-cylinder  water- 
cooled  engine,  a  differential  with  Citroen- 
Chevron  gears  in  the  back  axle,  electric 
lighting  and  starting  and  five  Michelin 
wheels  and  tyres. 


Windsor  Steam  Motors. 

The  Detroit  Steam  Motors  Corporation, 
manufacturing  the  Trask  Detroit  steamer, 
will  open  a  plant  at  Windsor,  Ontario, 
shortly  under  the  name  of  tlie  Windsor 
Steam  Motors. 

This  will  be  the  first  steam  car-  to  be 
manufactured  in  Canada.  The  company 
intends  to  enter  not  only  the  domestic 
market  but  to  avail  itself  of  the  Canadian 
British  tariff  preference  in  furthering  its 
export  market.  Until  the  plant  is  con- 
structed cars  will  be  imported  from 
Detroit. 

New  Lorry  Attachment. 

During  the  past  week  successful  trials 
have  been  carried  out  at  Ipswich  with  a 
new  lony  attachment  which  will  convert  a 
four-wheel  steam  or  petrol  lorry  into  a 
six-wheeler.  The  English  rights  of  the 
device  have  been  acquired  by  Kansome, 
Sims  &  Jefferies  Ltd.,  and  the  effect  of  the 
device  is  to  increase  the  body  capacity  of 
the  vehicle  by  100  per  cent  at  a  dispropor- 
tionate increase  in  opei'ating  charges. 

The  attachment,  which  is  fitted  1o  the 
rear  of  the  motor  vehicle  by  means  of  a 
universal  joint,  was  tested  on  diflicult 
roads  in   the   viciiiiiy   of    Ipswich,  and 


showed  that  the  wheels  of  the  attachment 
track  the  driving  wheels  of  the  motor 
vehicle. 

The  device  has  also  been  tesited  under 
ordinary  sei-vice  conditions  by  a  well- 
known  English  company  foi  the  ti-ansport 
of  telegraph  poles  in  Poland.  It  was  also 
used  for  the  transjinrt  of  maclunery  to  the 
Royal  Agricultural  Sliow  at  Cambridge. 

What  of  British  Cars? 

D'espite  foreign  competition,  it  is 
gratifying  to  report  that  duiing  the  last 
few  months  the  leading  British  car  firms 
have  been  doing  lemarkably  well.  They 
have  still  got  quality  and'  finish  in  their 
favour,  even  if  their  prices  are  high.  And 
([uality  and  finish  still  count  for  much 
with  the  English  car-buying  puiblic.  At 
the  same  time,  there  is  being  developed 
types  of  irtility  cars  for  which  there  must 
surely  develop  a  demand.  There  is,  foi' 
example,  the  Trojan,  a  little  utility 
vehicle  on  solid  tyres  which  is  being  pro- 
duced liv  ihe  well-known  Lancashire  firm, 
lieylaiul  Motors  Ltd.  Then  there  is  the 
Stoneleigh  car  made  by  Armstrong- 
Siddeley  Motors,  of  Covciitiy,  which  at 
,i;220  offers  as  good  value,  taking  economy 
of  running  into  account,  as  anything  we 
know.  It  has  a  thiee-passenger  body 
which,  even  for  three  persons,  is  most 
capacious.  If  the  owner  so  chooses  he  can 
cany  with  him  a  considerable  quantity  of 
merchandise  or  personal  luggage.  It  is, 
in  fact,  what  the  makei-s  claim,  a  real 
utility  car. 


Commercial  Vehicle  Taxation, 

This  leads  us  to  the  point  where  the 
jjrivate  motor  owner  begins  ^o  take  into 
account  the  weight  tax  on  the  commer- 
cial motor  vehicle.  It  is  contended  that 
the  real  I'oacl  damage  is  caused  by  heavy 
motors  running'  on  solid  rubbei-  tyres  and 
at  high  speeds.  There  is  not  much  doubt 
that  this  is  so,  and  will  have  to  be  taken 
moie  fully  into  account  as  time  goes  on. 
It  is  by  no  means  certain  that  the  limit  of 
taxation  of  heavy  vehicles  has  been 
reached,  although  it  is  to  be  presumed 
that  most  owners  believe  they  are  paying 
c[uite  enough  as  it  is.  Opinion  on  the 
subject  is,  it  must  be  confessed,  harden- 
ing amongst  private  motorists  in  favour 
of  a  heavier  tax  upon  commercial  motors. 
There  is  a  general  feeling  that  the  car 
owner  was  involved  in  his  pi-esent  heavy 
burden  with  the  aid  of  some  leaders  of 
the  commercial  motor  movement.  All 
efforts  to  secuie  unity  of  the  various  ele- 
ments composing  the  motoring  movement 
have  so  far  failed.  The  result,  almost 
inevitable  under  the  circumstaJices,  is 
likely  to  be  a  demand  by  motorists  for  a 
r(!vision  of  the  commercial  vehicle  impost, 
and  a  shifting  on  to  the  motor  traiis[)oit 
industiy  of  a  greater  part  of  the  burden  ot 
I'oad  improvement.  Something  like 
£10,000,000  has  been  brought  in  by  the 
new  scheme  of  motor  taxation,  of  which 
the  private  owner  has  contributed  between 
t*(i,00O,0()0  and  £7.000,000,  so  that  lie  has 
good  reason  to  make  himself  heard. 
Wlhether  oi'  not  his  arguments  will  \\i'i>>h 


with  the  Ministry  of  Transpoii:  remains  tc 
be  seen.  The  Parliamentary  Secretarj 
for  that  Department  has  told  niotoi 
owners  that  individually  theii'  burden,' 
may  be  adjusted  so  that  they  shall  not  paj 
quite  as  much  as  they  are  doing  at  pre- 
sentj  but  in  the  agg"regate  they  cannot  paj 
less. 


Motor  Traction  in  Dutch  East  Indies. 

In  an  interesting  article  which  appearec 
lecently  in  Indische  il/e/ c-wMr  consideraltlt 
space  was  devoted  to   proving    that  nc 

larger-  tractor  weight  can  be  used  thai 
that  of  three  tons.  The  most  suitalili 
height  of  wheels  is  said  to  be  150  c.iu. 
with  a  tyre  width  of  from  2'5  to  30  cm. 
w'ith  protruding  linis.  The  writer  urge 
that  the  best  W'heel  for  the  Dutch  Eas 
Ijidian  fields  is  the  "  Sonia  "   wheel  o 

the  Somua  tractor. 

The  connection  between  the  tractor  ani 
the  plough  should  be  sprung  bo 
vertically  and  horizontally.  According  t 
the  writer,  he  submitted  108  tractors  t 
close  inspection,  and  found  that  the  mo.sj 
advantageous  one  for  ground  work  in  th 
Dutch  East  Indies  was  the  "  Nilson,'| 
which  was  said  to  be  constructed  from  a 

agricultural  point  of  view  and  not  from 
mechanical  point  of  view. 

The  writer  also  points  out  that  there 
a  great    danger  of    the  tractors  tiltin 
backwards  on  account  of  the  unexpectej 
lesistances. 

Four  are  made:  — 

1.  To  avoid  friction  between  the  whee 
and  the  soil  as  the  intermediary  in  tran; 
ferring"  power. 

2.  Avoiding  the  transport  of  thousau 
of  kilograms  of  machinery  for  long  dii 
tances  for  every  acre  which  has  to  1 
ploughed. 

3.  To  disconnect  the  rate  of  explosion 
of  the  internal-combustion  engine  wit 
the  pace  at  which  it  is  possible  to  carry  c 
(jperations. 

4.  To  make  these  two  factors  as  iiid> 
pendent  of  one  another  as  possible. 

The  writer  further  is  inclined  to  recor 
■mend  cable  tractors.  A  light  engii 
weighing  7,000  kilog.  and  developic 
40  h.p.  provides  electric  cuiTent  fi 
motors  which  are  placed  at  either  side 
the  field  which  is  to  be  ploughed.  Tl 
weight  of  the  electric  locomobiles  to  1 
only  2,500  kilog.  In  cases  of  electr 
current  ibeing  available,  naturally  tl 
generating  engines  can  be  dispensed  wit 


The  Question  of  Taxation. 

The  discussion  on  the  subject  of  the  hi 
and  most  equitable  sj-stem  of  taxing  mot 
ownei'si  continues  to  grow  in  volume  ai 
in  warmth.  Hitherto  the  majority 
motorists  has  been  in  favour  of  a  retu 
to  the  petiol  tax  because,  in  their  opinio 
it  was  the  taii-est  and  most  equita'bl 
since  it  taxed  the  owner  in  proportion 
his  use  of  the  roads.  There  is,  howevi 
another  section  w  hich  takes  the  view  t li ' 
it  motorists  ninst  have  good  roads  th 
must    pay    loi-   them,    and    that,   on  tl 
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'  ule,  llie  system  of  an  aunual  tax  is 
'md  enough,  provided,  of  course,  that 

■  tax  is  not  too  heavy.  It  would  seem 
1  fhe  section  of  motor  owners  holding 

■  latter  view  fs  a  larger  one  than  was 
-Dially  believed  to  he  the  case,  and 
■ir  views  are  beginning  to  be  heard 

,  erever  the  subject  is  discussed.  And 
I  may  be  quite  certain  that  the  Ministiy 
'  Tiansport,  which  has  recently  set  ui>  an 
visoiy  committee  on  the  subject,  will 
f  lie  slow  in  taking-  note  of  this  opinion. 

Xo  one  denies  that  the  principle  of  tax- 
ihe  motorist  by  means  of  the  petrol 
uses  would  be  by  far  the  fairest.  But 
■vc  is  sutiicient  evidence  to  show  thai  the 
^1  of  collecting'  a  petrol  tax — quite  apart 
111!    any    other   objectionable  features 
i  ll  a  tax  might  possess — would  be  too 
avy.    So  that  since  the  motorist  wants 
tier  roads  and  is  quite  prepai'cd  to  pay 
1  them,  he  particularly  desires  that  his 
j..utribution — all  of  it — shall  Ibe  spent  on 
I'e  roads,  not  swallowed  up  in  official 
yre.    Unfortunately,  there  is  too  much 
j  peuses.    There  is  very  sound  reasoning 
j^ason  to  fear  that  were  there  to  be  a 
j  turn  to  the  fuel  system   of  taxation, 
[e  big  ]-evenue  to  be  derived  therefrom 
hnld  not  lie  sufficient  for  the  purpose  in 

(1  Quite  apart  from  these  considerations, 
i '  is  very  questionable  if  motoring-  would 
j !  benefited  and  furthered  by  an  indir-ect 
fx  such  as  would  be  established  by  a  tax 
jii  fuel.  Broadly  speaking,  the  lowej'  we 
I  n  make  the  i-unning  expenses  of  car 
[  rnership  the  more  popular  motoring  is 
jkely  to  be.  The  lower,  therefore,  we 
[nn  make  the  retail  price  of  petrol,  oi- 
,  hatever  other  fuel  may  be  used,  the 
i  ore  attractive  will  motoring  be.  A  tax, 
phether  of  6d.  or  Is.  per  gallon  on  the 
i-iel,  is  unqiiestionably  going  to  send  up 
Jie  price  in  all  probability  to  a  figure 

-uch  in  excess  of  what  is  justified  by  the 

rcumstances.  It  is  easy  to  see  that  a 
[lel  tax.  although  embodying- a  principle 

hich  appears  eminently  fair,  would  not 

ave  that  beneficial  effect  upon  motoring 
upholders  believe  would  be  the  case. 

here  are  other  altei-natives  to  the  present 
'IX  on  horse-power,  but  they  are  really 

liunsy  and  more  or  less  impracticable 
j'hen  closely  examined.    It  can  be  agreed 

lat  an  ownership  tax,  for  that  is  what  th-^ 
I  resent  tax  really  amounts  to,  is  as  good 
^  any  other  provided  that  the  rate  is  not 

nreasonable_  and   is   sufficient   for  the 

urpose  in  view. 

t  ,  


'Australian  Metal  Situation.— The  Australian 
etal  industries  continue  in  a  difficult  situation, 
mployers  state  that  the  44-hour  week  for  48-hour 
ly  has  crippled  the  industry,  and  employees  abso- 
tely  refuse  to  consent  to  any  reduction  of  wac's 
increase  in  hours  of  work.  Figures  compiled 
the  Australian  Metal  Exchange  show  that  while 
1918  the  nroductinn  of  lead  and  zinc  concentrates 
as  608. .502  tons,  the  total  for  the  three  succeeding 
'ars  was  onlv  f)09,229  tons.  The  refining  of 
etals  in  the  Commonwealth  received  a.n  impetus 
Jr:ng  the  war,  and  the  capacities  of  .smelting  and 
'fining  w-orks  were  increased  to  enable  them  *o 
=al  with  the  whole  of  the  Australian  outmit.  The 
i-oduction  of  pig  iron  increased  from  209.253  tons 
<  1918  to  .352,365  tons  in  1921,  hut  this  industry, 
hich  is  mainly  dependent  on  the  home  market, 
as  now  been  practically  compelled  to  cease  npera- 
ons  owing  to  the  offering  of  pig  iron  and  steel 
roducts  from  overseas  at  prices  with  which,  under 
resent  labour  conditions,  Australian  producers 
innot  compete. 
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G.W.  Company  and  Port  Taibot. 

At  the  monthly  meeting  of  the  Port 
Talbot  Chamber  of  Commerce  the  fear  was 
expressed  that  under  the  recent  Gr.W.R. 
combine  Swansea  jiort  would  be  develc 
to  the  detriment  of  Port  Talbot.  It  was 
pointed  out,  however,  that  the  port  would 
always  be  protected  by  the  foresight  of 
the  late  Miss  Talbot,  for  in  all  the  leases 
of  the  Margani  estate  where  mineral  jiro- 
])erties  were  concerned  it  was  laid  down 
that  at  least  50  per  cent  of  the  outcome 
would  have  tf)  be  shipjied  fioni  Port 
Talbot. 

It  was  stated  by  one  speaker  later  that 
the  G.W.R.  Company  was  going  to  spend 
.something  like  £3,000,000  on  the  develop- 
ment of  Port  Talbot  docks,  and  that  the 
site  for  a  new  station  had  been  secured 
already. 


Details  of  Rate  Reductions. 

Full  details  of  the  goods  and  rates 
affected  by  railway  rerluctions,  which, 
as  has  already  been  stated  in  our  columns, 
come  into  effect  on  August  1,  and  are  of 
direct  interest  to  eng'ineers  are  as  follows  : 

Coal,  coke,  and  patent  fuel — percentage 
increase  to  be  further  reduced  from  75  per 
cent  to  (»0  per  cent.  Plat  rate  to  be 
further  reduced  from  3d.  per  ton  to  2d.  per 
ton.  Maximum  addition  to  remain  at 
3s.  6d.  per  ton  (3s.  per  ton  where  now 
applicable  to  be  retained). 

The  following  traffics  in  Class  A  of  tlie 
general  railway  classification  (other  tlian 
coal  and  coke) — iron  ore,  ironstone  and 
limestone ;  burnt  iron  pyrites ;  cinders  ; 
hammer  scale ;  mang-aniferous  iron  ore ; 
mill  cinder ;  mill  scale ;  puddle  tap  ;  purple 
ore  for  blast  furnacies  and  steelworks — pei- 
centage  increase  to  remain  at  50  per  cent. 
Flat  rate  to  be  reduced  from  3d.  per  ton 
to  2d.  per  ton.  Maximum  addition  to 
remain  at  2s.  per  ton. 

Iron  and  steel  in  Class  C  of  the  general 
railway  classification — percentage  increase 
to  remain  at  75  per  cent.  Flat  rate  to  be 
further  reduced  from  6d.  per  ton  to  4d. 
per  ton. 

Traffic  in  Class  C  of  the  general  railway 
classification  other  than  above — percent- 
age increase  to  be  reduced  from  100  per 
cent  to  75  per  cent.  Flat  rate  to  be 
reduced  from  9d.  per  ton  to  4d.  per  ton. 

Traffic  in  Classes  1  to  5  of  the  general 
railway  classification — percentage  increase 
to  be  reduced  from  100  per  cent  to  75  per 
cent.  Flat  rate  to  be  reduced  from  Is. 
per  ton  to  6d.  per  ton. 

Rolling  stock — percentag-e  increase  to 
be  reduced  from  100  per  cent  to  75  per 
cent.  Flat  rate  to  be  reduced  from  6d. 
per  ton  to  4d.  per  ton. 

Returned  empties — percentage  increase 
to  be  reduced  from  100  per  cent  to  75  per 
cent. 

The  reductions  apply  to  many  thousands 
of  articles  in  Classes  1  to  5,  and  affect 
every  kind  of  foodstuff  and  manufactured 
goods  of  all  industries  in  the  country. 

Class     2.  —  Agricultural  implements, 
machinery  and  ropes. 
Class  5. — Bicycles. 
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AEROPLANES   AND  AIR 

TRANSPORT. 

Setting  up  of  Martin  Bombers. 

The  L.W.F.  Eng-ineering  Corporation 
recently  completed  setting-  up  and  testing 
the  first  of  the  35  Martin  bombers  to 
apply  on  their  contract  for  the  U.S. 
Groverument.  Work  is  now  in  progress  by 
the  Curtiss  Corporation  in  setting  up  at 
Mitchel  Field  the  first  of  the  Martin 
bombers  which  that  corporation  is  build- 
ing for  the  army.  This  plane  is  now 
practically  ready  for  test.  It  is  under- 
stood that  the  Curtiss  Corporation  will 
turn  out  one  bomber  per  week. 

Air  Crash. 

A  reigrettable  air  accident  occurred  on  (he 
I'ari.s-Stra.sburg  service  during  the  past 
week.  The  aeroplane,  which  crashed  at 
Saverne,  had  just  left  Strasburg  for  Paris. 
1^'rom  piesent  information  to  hand  il 
would  appear  that  immediately  after  it.s 
departure  the  aeroplane  was  in  difficulties, 
as  several  residents  of  Stra.sburg  noticed 
that  the  machine  was  flying  very  low  and 
tlie  motor  was  missing  badly.  In  a  lame 
condition  the  pilot  succeeded  in  arriving 
over  the  entrance  to  the  ravine  of  Hohbarr 
and  apparently  attem.pted  to  turn  the 
machine  round  with  the  object  of  return- 
ing to  Strasburg  for  repairs,  when  the 
machine  side-.slipped  and  cra.shed.  The 
pilot  and  four  passengers  were  killed  out- 
right. 


Race  Round  Britain. 

The  air  race  lound  IJritain  for  a  cup 
presented  by  the  King  is  to  take  place 
about  the  middle  of  September.  Final 
arrangements  have  not  yet- been  made,  but 
we  understand  that  aircraft  constructors 
are  busily  building  or  reconstructing 
racing  aeroplanes  to  take  part  in  the  race. 

The  race  will  start  and  finish  at  either 
Hendon  or  Croydon,  and  the  course  will 
be  as  near  as  practicable  round  the  coast 
of  Britain.  Several  of  the  most  famous 
British  racing'  pilots  have  already 
announced  their  intention  of  competing. 
The  racing-  machines  are  to  be  specially 
fitted  to  enable  them  to  alight  at  a  much 
lower  speed  than  at  present.  This  is 
necessitated  by  the  uncertain  nature  of 
the  sujfface  and  the  limitations  in  size  of 
some  of  the  aerodromes  on  the  course. . 


Commission  on  Aerial  Navigation. 

On  Tuesday  the  first  session  of  the  Inter- 
national Commission  on  Aerial  Naviga- 
tion opened  in  Paris  under  the  presidency 
of  M.  Poincare.  The  president  in  his 
opening  speech  dwelt  on  the  immensity  of 
the  task  of  the  commission,  which  would 
be  called  on  to  build  up  a  veritable  code 
of  the  air  from  rules  already  in  force. 
Not  the  least  of  its  powers  was  that  of 
settling  differences  that  might  arise 
between  States.  He  called  on  the  com- 
mission to  execute  its  tasks  with  peserver- 
ance  and  with  an  earnest  desire  for  peace. 

Lord  Gorell,  representing  Great  Britain 
and  the  Dominions,  thanked  M.  Poincare 
for  his  presence,  and  declared  that  the 
role  of  aviation  in  peace  ought  to  !be  as 
important  as  it  had  been  terrible  during 
war. 
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M.  Flandiu,  jjiesideni  of  the  Aero  Club 
(le  France,  was  elected  president  of  the 
session,  and  the  agenda  was  drawn  up. 
Thirty  technical  problems  figuie  on  the 
agenda.  These  problems  will  be  deliber- 
ated up  by  six  sub-commissions  dealing 
respectively  with  the  exploitation  of  aerial 
lines,  the  use  of  wireless,  meteorology, 
medical  questions,  juridical  question,  and 
aerial  map  making-. 

General  Sir  W.  S.  Brancker  and 
Squadron-Leader  Sewell,  Air  Attache  of 
of  the  British  Embassy,  are  to  be  the  per- 
manent representatives  of  Great  Britain 
on  the  commission. 

The  commission  decided  to  make  its 
headquarters  in  Paris,  and  appointed 
Oaptain  Roper  to  be  its  Secretary-General. 


Carrier  Ships. 

It  is  stated  that  further  work  has  been 
carried  out  at  the  National  Physical 
Ijiaboratory  on  the  model  of  H.M.  aircraft 
cai-rier  Eagle  and  the  results  compared 
with  measurements  of  airflow  made  on  the 
actual  ship.  'Model  researches  give  very 
i-eliable  information  for  purposes  of 
design.  The  behaviour  of  aeroplanes 
landing  on  the  deck  of  the  ship  was 
carefully  studied  in  the  light  of  the  known 
character  of  the  airflow  over  the  deck. 

The  future  aircraft  carrier  must  have 
its  upper  structure  so  constructed  that  the 
air  near  the  flying-on  deck  is  disturbed  as 
little  as  possible  by  j-aw  of  the  wind  rela- 
tive to  the  ship.  This  is  a  necessity,  owing 
to  the  varying  direction  of  even  "steady  " 
natuial  winds,  and  to  the  consequent  im- 
possibility of  steering  the  ship  accurately 
into  the  wind. 

The  best  fonn  of  construction  is  a  ques- 
tion still  demanding^  further  research  ;  but 
it  must  always  be  a  matter  of  compromise 
with  the  requirements  of  navigation, 
gunnery  defence,  and  hang-ar  accommoda- 
tion, all  of  which  increase  the  difficulty 
of  producing-  the  ideal  landing-  deck  upon 
the  flying  point  of  view. 


Echo  of  the  R38  Disaster. 

The  Aei'onautical  Research  Oommittee 
liave  just  published  their  report  for 
1921-22,  and  placed  on  record  its  sense  of 
the  serious  loss  to  aeronautical  science 
caused  by  the  accident  to  H.M.  airship 
R88.  "  The  result  of  the  investigation  of 
the  accident  toR38  has  shown,"  the  report 
states,  "  how  much  may  be  lost  in  life, 
experience,  and  money  iby  not  realising 
at  an  early  stage  that  the  committee  was 
in  a  position  to  give,  and  had  published, 
advice  since  pi-oved  to  be  useful  and 
correct." 

The  committee  say  they  believe  that 
safety  in  aiicraft  and  the  development 
attendant  thereon  is  attainable  only  by  a 
combination  of  organised  research  and 
technical  api)lication.  To  secure  these  it 
is  essential  to  retain  the  service  of  the 
highly-trained  staff  to  whom  is  due  so 
much  of  our  existing  knowledge  and  to 
fiee  the  committee  from  the  considej-at ion 
of  matters  of  current  detail. 

Duiing  the  year  under  review  full  use 
had  been  made  of  the  experimental  equip- 
ment at  the  Royal  Aircraft  establishment, 
})ui  financial  consideration  had  made  it 
necessary  to  reduce  a pprccinbly  the  staff 
for  running  I  hi'  w  ind  channels. 


Airway  Traffic  in  June. 

A  summary  of  the  woikiug  of  the 
London-Continental  airways  for  the 
month  of  June,  issued  by  the  Air  Mini- 
stry, gives  a  comparison  of  the  work  of 
the  thi'ee  l^ritish  companies  operating  ser- 
vices on  these  routes.  The  figures 
Mere :  — 

Flights      Flights  Pei- 
advertised.    made.  centagc. 
Daimler  airway  ...    104      ...      iS4      ...  80-77 
Iiisiorie  air  line  ...    108      ...      (i!)      ...  ()3-80 

HaiwUey-Page    104     ...     fifj     ...  (i3-46 

The  average  time  occupied  by  the  actual 
air  journey  was  in  the  case  of  the  Dainder 
airway  2  hrs.  20  mins.,  in  that  of  the 
Instone  air  line  2  hrs.  [16  mins.,  and  in 
that  of  the  Handley-Page  service  2  hrs. 
41  ]nins.  The  table  of  the  number  of 
aeroplanes  employed  by  the  various  finns 
shows  that,  while  the  Daimler  airway 
employed  only  one  machine  to  do  their 
84  journeys  and  succeeded  m  maintaining 
an  efficiency  of  over  80  per  cent,  the  other 
two  British  firms  employed  seven  and 
eiglit  machines  ivspectively. 


Empire  Airships. 

A  correspondent  of  the  Times  expresses 
the  opinion  that  owing  to  the  existence 
of  rivalries  between  Government  Depart- 
ments and  to  difl'erences  of  opinion  exist- 
ing between  Ministers,  one  delay  has 
followed  on  another  to  check  the  accept- 
ance and  development  of  a  concrete 
scheme  for  the  maintenance  of  a  fleet  of 
airships  and,  in  fact,  for  the  undertaking 
of  any  sort  of  airship  enterprise.  This  is 
quite  true,  but  it  may  be  questioned  if 
public  opinion  is  wholeheartedly  in  favour 
of  considerable  State  support  for  such  an 
enterprise,  while  it  is  admittedly 
nec;essai-y  for  us  not  to  lag"  beliind  other 
nations. 

The  position  of  the  scheme  submitted  to 
the  Government  by  Commander  Burney 
in  conjunction  with  Messrs.  Vickers  Ltd., 
and  the  Shell  Co.  for  an  Imperial  airship 
line  to  India  and  later  to  Australia  is  that 
the  Cabinet  has  received  the  report  of  the 
Sub-committee  of  the  Committee  of  Impe- 
rial Defence  and  that  it  has  been  apjiroved, 
subject  to  further  investigations  of  the 
fig'ures  concerned  with  capital  expenditure 
and  running  costs.  These  investigations 
are  to  be  made  by  yet  another  committee. 
Mr.  Amery,  the  Parliamentary  Secretary 
to  the  Admiralty,  has  been  appointed 
chairman  of  it.  His  appointment  is 
significant  in  view  of  the  keen  determina- 
tion of  the  navy,  already  referred  to  in 
these  columns',  to  get  liritish  airships  into 
the  air  again  and  to  get  them  there  soon. 
To  the  divergence  of  opinion  on  the  air- 
ship cjuestion,  between  the  Admiralty  and 
the  Air  Ministry,  reference  was  recently 
made  in  the  Times.  Since  then  ti  e  latter 
has  announced  that  it  is  not  unfavourably 
disposed  towards  airship  development. 
The  divergence,  however,  appears  to  have 
lisen  over  the  (jucstion  of  control.  Be 
(liat  as  it  may,  it  is  not  the  whole  of  the 
reason  for  the  present  delay.  The 
('olonial  Office  ajipears  to  have  been  less 
lielpful  than  miglit  have  been  expected. 
It  lias  not  been  jvossible,  for  reasons  of  the 
(ost  of  the  scheme,  to  administer  Irak 
and  other  regions  from  the  air  on  tlie  lines 
at  first  intended.  The  scheme  of  main- 
tiiining  an  nir  mail  to  India,  by  mean^'  of 
militaiy   aircraft.    lin\vc\-ci,   jiresenfcd  a 


way  of  securing  bases,  ground  organis 
lion  and  personnel  and  machines  for  tl 
c.Kperinient  of  holding  a  large  area 
aircraft.    But  it  was  essential  that  thei 
should  be  no  competition.  The  Bag-dac 
Cairo  air  mail,  in  which  R.A.F.  machin 
are  used,  showed  in  little  how  the  thi 
might  be  done,  and  that  it  is  capable 
(xpansion.      However,     the  commit 
sitting  undei-  T^ord  Gorell  to  consider  t 
air  mail  to  India  has  found  that  the  co 
(if  sending  half  a  ton  of  passengers  an 
one  quarter  of  a  ton  of  mails  to  India  an 
back  was  £5,000. 

The  action  of  the  Admiralty  and  t 
findings,  not  yet  published,  of  that  co 
mittee  have  resulted  in  the  salvation 
the    Burney    scheme,     which  now 
probably  on  the  eve  of  adoption. 


Development  in  Italy. 

B'cfoie  tlic  summer  adjournment  of  t 
Italian  Chanrber,  tlie  Times  corresponde 
is  of  the  opinion  that  decisions  of  ccmside 
able  importance  for  the  future  of  inte 
national  aviation  may  be  reached. 

There  are  at  present  two  chief  pos 
and  passenger  sei-vices  between  We.ste 
and  Eastern  I]urope,  namely,  the  Go 
jmgnie  Franco-Roumaine  de  Navigati 
Aerienne,  with  a  daily  service  from  Pa 
to  Prague  and  Warsaw,  and  the  Berli 
Konigsberg-Moscow  line,  which  was  ins 
tuted  at  the  end  of  April.  The  Franc 
Roumaine  will  also  have  a  service 
Belgrade:  a.nd  Bukares,  starting  fiom  ne 
month,  while  a  prolongation  to  Constan 
n()])le  is  planned. 

A  sister  company,  the  Grands  Expre 
Aeriens,  has  already  a  line  to  Lausann 
and  apparently  plans  to  prolong  this  lii 
to  Constantinople  via  Milan,  Valona.,  ai 
Salonika,  while  another  company,  tl 
Messageries  Aeriennes,  which  has 
ser\'ice  from  Paris  to  Marseilles  and  Nic 
has  asked  the  Italian  Government  for  pe 
mission  to  continue  this  sei-vice  throu 
Genoa,  Leghorn,  Rome,  ^iaples,  ar 
Brindisi  so  as  to  be  able  to  run  a  sei-vi 
from  Paris  to  the  Piraeus. 

I  understand  that  an  important  coi 
pany  is  likely  to  be  formed  in  Italy 
run  a  bi-weekly  service  to  Constantinopl 
The  capital  for  this  company,  the  Trai 
sadria,  would  be  subscribed  by  two  grou) 
of  financiers,  one  in  Turin  and  one 
Naples,  and  wordd  amount  to  10,000, Of 
lire  (£100,000).    The  line  would  run  fro 
Rome  via.  Naples,  Foggia,  and  Brindisi 
Janina,  Salonika  and  (Constantinople,  ai 
might  be  prolonged  later  to  Odessa  an 
Kharkoff,  where  it  would  meet  the  pri 
longation  of  the  Berlin-Moscow  line. 

The  machines  used  on  this  route  woui' 
be  monoplanes  with  a  single  engine  i( 
360  h. p.,  and  witli  six  j)laces  and  a  furtlxj 
carrying  power  of  600  kilograms.  Tl 
machines,  in  fact,  woidd  closely  resenil) 
those  used  on  the  Berlin-Moscow  line,  hi, 
would  be  manufactured  in  Italy.  It 
considered  tliat  multiide-eng-ined  bijdand 
would  be  too  costly  to  run.  The  proniotci 
hope  that  British  capital  may  be  fortl 
coming  in  order  to  assure  I'lngland  parti; 
control  in  a  servict>  in  the  Mast,  and  efTur' 
will  also  be  made  to  airive  at  agreemcn 
with  Fngland  for  the  transport  of  the  nia 
from   Biindisi.   as   W(>1I  as   for  the  joii 
working  of  tut  ui  c  1  inc->. 
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Shipping  and  Shipbuilding. 


yneside's  New  Oil  Fuel  Station. 

The  JaiTOw    oil  fuel    station  oi  the 
tiell-Mex  and  British  Petroleum  Com- 
mies has  now  been  completed.    This  is 
1  important  addition  to  the  resource  of 
le  Tj-ne  because  the  depot  will  be  able 
I  meet   all    possible   demands  that  are 
'iiposed   on  it.      Several  large  tankers 
~ave  alieady  discharged  cargoes  of  oil 
lel  at  the  jetty.    It  will  be  remembered 
vdt  the  oil  works  cover  an  area  of  eight 
i'^res.      They  are  fitted  with  the  most 
■  odern     equipment,     and     six  large 
■servoirs,  each  with  a  cajiacity  of  8,000 
lus,  have  been  erected. 


hipbuilding  Output. 

ji  As  was  expected  there  has  been  a  big 
|^3crease  in  the  shipbuilding  output  for' 
jvie  last  quarter.  There  is  still  a  huge 
l^iiount  of  tonimge  idle,  and  no  improve- 
I  ent  in  the  shipbuilding  industry  is 
liticipated  just  yet. 

"  According  to  Lloyd's  Register  Ship- 
t  adding  Returns  for  the  quarter  ended 
j'ane  30,  the  merchant  tonnage  returned 
13  under  construction  in  the  United 
jjngdom  at  the  end  of  June,  amounted 
{)  1,914,504  tons.  This  represented  a 
:!duction  of  about  310,000  tons,  as  com- 
ared  with  the  total  at  the  end  of  the 
revious  quarter;  but  it  is  stated  that 
j  ader  the  present  conditions  even  these 
;  'duced  figures  cannot  be  regarded  as  a 
•ue  index  of  the  activity  of  the  shipbuild- 
'  ig  industry  in  the  near  future, 
i  The  total  includes  a  considerable 
I  mount  of  tonnage  (481,000  tons)  on 
i  hich  work  had  been  suspended  for  some 
;  me.  Deducting  this  amount  in  order  to 
Ifiable  a  comparison  to  be  made  with 
igures  for  normal  times,  the  tonnage 
i?tually  under  construction  in  the  United 
Lingdom  amounted  to  1,439,000  tons, 
ihe  average  tonnage  under  construction 
I  iiring  the  12  months  immediately  pre- 
•eding  the  war  was  1,890,000  tons, 
i*amely,  451,000  tons  more  than  the 
present  figures. 

1  As  compared  with  the  figures  for  the 
Uarter  ended  March  31,  1922,  there  had 
\  een  a  considerable  reduction  in  the 
hnnage  launched  and  in  the  tonnage  com- 
I  lenced  in  the  United  Kingdom  during 
[tie  past  quarter,  the  tonnage  of  vessels 
j  lunched  being  185,000  tons,  and  of  those 
iDmmenced  12,000  tons  less. 
'  The  total  merchant  tonnage  building 
abroad  was  1,315,920  tons,  but  this 
'collided  about  290,000  tons  upon  whicli 
>'ork  had  been  suspended,  leaving 
I  tout  1,026,000  tons  actually  under  con- 
|(r\iction. 

I  The  tonnage  building  abroad  was 
ihoiit  128,000  tons  lower  than  the  total 
I'uilding  at  the  end  of  March,  1922.  ITie 
I  ecrease  affected  most  countries,  but 
^specially  France,  Holland  and  Italy. 
I  The  figures  for  the  lending-  countries 
\jeve:  Italv,  285,071;  France,  243,290 
ions;  Holland,  226,318  tons;  United 
litates,  150,623  tons;  and  Tapan,  115,512 
ona. 

I  The  above  figures  did  not  take  into 
ilccount  the  tonnage  building  in  Germany 


and  at  Danzig,  for  which  no  returns  were 
available,  but  it  was  estimated  that  the 
tonnage  under  construction  in  (jermany 
at  the  present  time  is  about  500,000'  tons 
iiiid  at  Danzig  45,00()  tons,  as  compared 
with  a  total  of  547,000  tons  in  June,  1914. 

The  tonnage  of  vessels  launched  in  the 
world  during  the  (quarter  under  review 
amounted  to  389,760  tons,  of  which 
148,880  tons  were  launched  in  the  United 
Kingdom  and  240,874  tons  abioad.  In 
addition,  about  150,000  tons  were 
launched  in  Germany.  The  tonnage 
commenced  during  the  same  period 
amounted  to  150,822  tons,  of  which  only 
38,877  tons  were  commenced  in  the 
Ignited  Kingdom. 

The  returns  show  that  there  are  at  the 
pi'csent  time  82  steamers  and  motor 
vessels,  each  of  over  l,Ot)0  tons,  with  a 
total  tonnage  of  529,911  tons,  under  con- 
struction in  the  world  for  the  carriage 
of  oil  in  bulk.  Of  the  total,  60  of 
383,221  tons  are  under  constriiction  in 
the  United  Kingdom. 


Effects  of  Exchange  Fluctuations. 

The  advei-se  effects  of  exchaiigf  fluctua- 
tions upon  l)usiness  were  strikingly  illus- 
trated in  a  case  of  Messrs.  Clii-istensen, 
owners  of  a  Noi-wegnan  vessel.  Orla, 
bi'ought  against  Messrs.  FuJiiess,  Withv 
&  do.  Ltd..  of  West  Hartlei>()ol. 

'Mr.  Justice  Sankey  was  asked  to  decide 
between  the  parties,  following  an  ai'bitra- 
tion,  as  to  how  payment  was  to  !be 
calculated. 

Messrs.  Furness- Withy  chartered  the 
Orla  consecutively  from  May,  1910,  to 
May,  1919.  and  the  charterers  owed  the 
owners  £11,082.  while  there  was  a  per 
contra  indebtedness  by  the  owners  to  the 
charterers  of  Kr. 352,743. 

His  Lordship  said  one  method  of  cal- 
(Hilation  made  the  amount  due  to  the 
charterers  about  £4,000  ;  another  made  it 
£7  000:  and  another  nothing-  at  all. 

He  decided  that  the  debt  due  t©  the 
chartereis  was  a  sterling  debt,  and  the 
charteiers  were  entitled  to  a  sum  to  be 
assessed  at  the  rate  of  exchange  on 
November  8,  1919. 

As  that  sum,  which  would  be  about 
£3  OOO  or  £4,000,  would  have  to  be 
assessed  by  the  arbitiator,  Messrs. 
Furness,  Wiithy  &  Co.  were  allowed  the 
costs  of  the  case. 


Idle  Ships. 

It  is  estimated  that  the  British  and 
foreign  ships  laid  up  at  the  36  principal 
ports  of  the  United  Kingdom  at  July  1, 
1922,  consisted  of  t!00  vessels,  e(|uivalent 
to  over  1,800,000  tons  gross.  This  is  a 
considerable  increase  on  three  months  ago 
when  484  vessels  of  1,375,000  tons  were 
laid  up  at  these  ports.  In  the  July  total 
there  are  324  British  vessels  of  1,000  net 
tons  and  upwards  included,  or  roughly 
1,750,000  gross  tons  of  ocean-going  ton- 
nag-e,  forming  about  9h  per  cent  of  the 
vessels  of  this  size  on  the  United  Kingdom 
register  on  June  1,  1922.  These  totals 
omit  British  vessels  laid  ud  abjoad  and 
vessels  laid  up  at  the  smaller  ports  of  the 


United  King-dom.  It  is  significant  that 
the  increase  in  the  amount  of  the  laid  up 
tonnage,  as  compared  with  three  months 
ago,  has  coincided  with  a  further  fall  in 
the  index  niuuber  of  shipping  freights, 
which  was  3325  for  March,  1922,  and 
29'83  for  June,  1922,  as  compared  with  an 
average  of  100  for  1920  and  a  maxinrum 
of  141  tor  March.  1920. 

A  return  for  vessels  laid  up  in  tlie  River 
Tyne  during-  June  showed  them  to  number 
93,  of  141,237  tons,  compared  with  83,  of 
122,897  tons,  at  the  end  of  'May,  and  235, 
of  2(i(),531  tons,  a  year  ago. 


Tenders  for  12,000-ton  Ship. 

A  shipowning  company  who  are  in  the 
market  for  a  12,000-ton  ship  are  calling 
for  tenders  among  Clyde  shipbuilders. 
This  is  good  news  in  view  of  the  present 
acute  depression  in  the  shipyards,  and  the 
possibility  of  securing  an  order  for  a  ship 
of  this  size  is  causing  the  builders  con- 
cerned to  give  the  closest  possible  e.stima.le. 

Anglo-Celtic  Shipping  Co. 

This  Cardiff  company  which  -was  pro- 
moted during  1920  now  presents  the 
report  for  the  past  year,  and  shows  a 
trading  profit  of  £72,Y04.  Added  to  the 
amount  brought  forward,  this  gives  a 
total  .sum  of  £218,505  to  be  dealt  with. 
There  is  to  be  no  dividend,  as  the  liability 
in  respect  of  tax  is  not  settled,  and 
good  charters  on  whidh  the  vessels  were 
employed  have  expired,  and  new  business 
is  comijetitiw  with  a  .small  margin  of 
profit.  Then,  again,  steam.ships  and 
investments  figure  at  cost  amounting  to 
£592,362,  and  this  matter  appears  to  need 
serious  attention,  as  shipping  values  are 
much  less  than  they  were  a  year  or  two 
ago.  The  total  balance  available, 
£200,000,  is  put  to  reserve. 

Shipowners'  Meeting. 

The  Canlitf  and  Bristol  Channel  Ship- 
owners' Association  meeting  has  just  been 
held  at  Cardiff.  Mr.  Frederick  Jones  pre- 
sided. The  proceedings  were  private', 
but  at  the  close  of  the  meeting-  the  follow- 
ing report  was  issued:  — 

"  The  French  decree  which  provides 
that  the  transport  of  cargoes  of  goods  for 
Government  departments  and  public 
utility  undertakings  must  be  made  in 
national  vessels  was  discussed.  It  was 
stated  that  as  a  result  of  representations 
made  the  Board  of  Trade  are  in  communi- 
cation with  the  Foreign  Office  on  the  sub- 
.ject,  and  that  H.M.  Ambassador  in  Paris 
is  making  enquiries  as  to  the  operation 
and  scope  of  the  decree.  The  .secretary, 
Mr.  W.  R.  Hawkins,  informed  the  meet- 
ing that  a  further  communication  would 
he  addressed  to  the  association  as  soon  as 
possible. 

"  It  was  reported  that  owing-  to  the 
action  of  Mr.  J.  C.  Gould,  M.P.,  and  Sir 
William  R.  Smith,  Bart.,  in  making  re- 
presentations in  regard  to  the  Merchant 
Shipping  Act  Amendment  Bill,  Clause  1, 
relating  to  venereal  diseases,  which  pro- 
vides that  shii)owners  were  lia'ble  for 
wages  to  men  suffering  from  this  com- 
plaint, has  been  deleted,  and  that  there 
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would  be  no  third  paity  liability  on  1be 
shipowners  whatever. 

'"Mr.  T.  B.  Humphries  gave  a  full 
report  of  the  result  of  the  interview  with 
Mr.  Felix  Pole,  general  manager  of  the 
Great  Western  Eaihvay  Co.,  in  respect  to 
railway  rates  and  dock  charges.  Mr.  Pole, 
he  stated,  promised  to  give  consideration 
to  the  matter  of  dock  charges  in  the  light 
of  the  facts  brought  before  him  by  the 
deputation." 


Lower  Shipbuilding  Costs  Needed. 

The  difficulties  in  the  shipbuilding 
industry  were  inferred  to  on  board  the 
turbine  steamer  Diogenes,  of  the 
Aberdeen  line,  which  made  a  siiccessful 
trial  run  fiom  Cardiff  to  London. 

Mr.  H.  A.  Sanderson,  the  chairman  of 
the  Aberdeen  Ivine  and  of  the  White  vStar 
Line,  said  that  the  Diogenes  had  cost  at 
least  three  times  the  figure  she  would 
have  cost  to  build  before  the  war,  and 
was,  in  fact,  a  doubtful  investment.  Still 
the  directors  had  faith  in  the  future,  and, 
if  only*  costs  could  be  brought  down  and 
the  nation's  house  set  in  order  by  the 
adoption  of  the  Geddes  proposals,  there 
was  hope  that  Great  Britain  might  resume 
her  place  as  the  w^orkshoji  of  the  world. 

Every  .ship  of  the  Aberdeen  line,  Avhich 
for  close  upon  a  century  had  carried  on 
the  work  of  Empire  building  by  taking 
emigrants  to  the  Cape  and  Australia,  was 
a  link  in  the  chain  of  Empire. 

Mr.  Henrv  Harlan d,  responding  to  the 
toast  of  "The  Builders,"  said  that  ship- 
Imildersi,  like  shipowners,  were  exjieri- 
encing  bad  times,  and  for  the  same 
reason,  namely,  that  the  nation  had  not 
yet  set  its  house  in  order.  Without  a 
substantial  fall  in  costs  we  were  without 
hope  of  successfully  competing  in  the 
world's  industrial  markets.  He  had 
rccentlv  spent  some  time  in  Hamburg, 
where  he  had  been  struck  Iby  the  close 
attention  paid  to  detail,  and  by  the 
energy  and  seriousness  which  the  men  in 
the  yards  there  concentrated  on  their 
work.  He  hoped  the  same  spirit  would 
soon  manifest  itself  in  industry  in  this 
country. 

The  Diogenes  is  a  liner  of  .12, -'^00  tons, 
and  luxuriously  fitted  out. 


Canadian  Shipping. 

Advices  fidui  Canada  announce  that  20 
of  the  smaller  vessels  of  the  Government- 
owned  fleet  of  freight  ships  are  to  !be  laid 
up  and  disposed  of  to  private  interests 
as  fast  as  the  opportunity  offers. 

The  Canadian  Government,  all  told, 
owns  fiO  freighters  aggregating  about 
380,000  tons.  The  ships  to  be  laid  up 
average  about  3,000  tons,  a  size  it  was 
stated  which  British  shipping  experts  say 
is  too  expensive  to  operate  on  a  close 
margin.  The  favourite  size  is  ibetween 
5,000  and  7,000  tons,  suitable  for  tramp 
or  general  purposes.  Like  similiar  ships 
built  in  the  Tlnitcrl  States  the  3,000  ton- 
ners  were  mainly  a  war  time  emergency 
])roduct. 

Commenting  on  the  action  of  the 
Govei'ument,  a  Toronto  exchange  said:  — 

"  The  surplus  of  ocean  tonnage  at  pre- 
sent, and  for  the  future,  removes  much 
of  the  incentive  to  siipport  a  Government 
marine  at  an  annual  loss.  Private  lines 
give  first-class  service  to  our  exporters 
now  and  there  is  no  need  of  more  Govera- 


ment  vessels  than  are  actually  requii-ed  to 
sen^e  the  special  interests  of  the  National 
Railways  and  to  maiiitain  our  trade  con- 
nections with  distani  ports  not  othei-wise 
served  Avith  a  C*anadian  caller.  The  trans- 
j)acific  routes  paid  even  last  year,  when 
the  slump  was  on  in  full  effect.  When 
the  Canadian  Pacific  Railroad  has  so  fine 
a  complimentary  passenger  and  freighter 
sea  service,  the  National  Railways  has  to 
maintain,  for  self-protection,  a  reasonably 
good  ocean  freiglit  connection  by  which 
tliroug'h  rates  can  be  (|uoted." 


German  Shiprepairing  Competition 
Ending. 

The  following  exti-action  of  a  letter 
received  from  a  shipowner  travelling  in 
Gennany  and  published  by  the  Jntirnul  of 
Commerce  is  sig^nificant :  — 

"  With  reference  to  my  visit  to 
(jermany  recently,  I  particularly  reviewed 
the  repairing  position  there,  and  am 
I)leased  to  inform  you  that  I  think  the 
competition  is  about  ended,  and  that,  not 
only  will  no  more  English  ships  go  across, 
but  that  (jerman  vessels  in  trouble  o\i  this 
side  will  lejxiir  on  this  side.  This  was 
the  expression  of  opinion  given  my  by 
various  German  shipowners. 

"  In  the  first  place,  material  has  gone 
ever  so  much  higher,  and  labour  is  now 
getting  out  of  hand.  The  latest  jobs 
liave  been  taken  on  a  kind  of  '  time  and 
lime  '  an-angement  as  with  shipbuilding, 
and  owners  are  getting  a  bit  sick  of  it. 

"  For  instance,  friends  of  mine  have 
just  sold  the  German  Rudolf  Frisch  to 
another  (jerman  fiiin,  and  intended 
making  a  self-tiimmer  of  her.  The 
approximate  price  on  '  time'  and  lime  ' 
basis  was  Mk. 1,500,000,  and  the  time 
three  to  four  weeks.  The  boat  has  just 
been  finished,  and  the  costs  presented  to 
owner  are  between  Mk. 8,000, 000  and 
Mk. 9, 000, 000,  and  the  time  occupied  has 
been  10  weeks,  which  speaks  for  itself." 

United  States  Shipping. 

{From  0)ir  Oirn  Coirespondent.) 

The  advocates  of  a  ship  subsidyhave  an 
ardent  supporter  in  the  President  of  the 
United  States,  but  notwithstanding-  this 
powerful  advocate  the  chances  for  the 
passage  of  the  measure  are  lessening.  The 
fanner  element  have  always  been  opposed 
to  a  marine  subsidy  under  any  disguise. 

When  a  g-roup  of  interests  are  g'oing 
after  somebody  else's  money,  that  aggre- 
gafion  is  as  likely  as  not  to  need  watching 
by  the  ones  it  is  intended  to  mulct.  For 
example,  Mr.  Lasker,  chairman  of  the 
F.S.  Shipping  Board,  is  an  ardent  and 
perpetually  audible  promoter  of  the 
subsidy  plan  of  using  the  taxpayers' 
money  to  keep  the  American  merchant 
marine  afloat  and  at  work.  Mr.  Congress- 
man Hardy,  of  Texas,  ranking  Democrat 
of  the  Merchant  Marine  Committee  of  the 
House,  characterised  Mr.  Lasker  as  "  the 
greatest  schemer  in  the  counti-y,  working 
hand  in  glove  under  the  direction  and 
supervision  of  the  American  Shipowners' 
Association."  The  Congressman  further 
told  the  House  that  "  a  committee 
appointed  by  Mr.  Lasker  had  made  a  re- 
])ort  wdiich  was  adverse  to  subsidy,  and 
that  when  Mr.  Liasker  found  that  their 
leport  would  not  support  the  jiending  Bill, 
he  bad  another  prepared." 

It  is  not  that  I  think  British  readers  are 


interested  in  the  degree  of  taxation  in 
posed  by  the  American  Government  U]>() 
the  American  people,  but  because  if  tLe 
are  assessed  to  further  our  shipping 
foreign  shipowners  and  their  allied  enu 
neering  trades  will  be  handicapped  in  ili 
open  race  for  ocean  traffic  to  a  corri  - 
ponding  extent.  Hence,  iuternation;i 
engineering  interest  in  the  American  slii 
subsidy  decision. 

The  minority  report  of  the  House  Mi  ] 
chant  Marine  Committee  declares  th;ii 
"  the  Government-owned  merchant  tmi 
nag-e  that  cost  the  people  abon 
3,(}I)(),00((,000  dols.  would  probablv  1. 
s.dd  for  200,000,000  dols.,  and*  1li 
people  will  take  a  loss  bv  deflation  oi 
2, SCO, 001), 000  dols.  Fiirniermore,  it  i; 
contemplated  that  existing  shipping  coiuj 
panics,  or  companies  to  be  organi-c'! 
which  buy  the  vessels,  will  capitalise  thci! 
largely  at  an  excess  of  the  cost  price  an 
sell  the  .shares  and  bonds  to  the  publii  - 
so  that  the  people  will  be  standing  ili 
war  inflation,  the  post-war  deflation,  an 
then  the  promotion  inflation."  Oppo'iitid 
to  the  measure  is  growing  apace.  In  ili 
same  Washington  D.C.  despatch,  whn" 
lold  of  Chairman  Lasker  having  sent 
5.0n0-woid  appeal  for  it  to  each  membe 
of  Congress,  it  is- also  declared  that  \\i 
shipping  interests  on  the  Pacific  Coast  ar 
opposing  vital  sections  of  the  measure 
while  another  public  body  protests  tlia 
the  proposed  tariff  will  seriously  endani^e 
the  existence  of  our  shipping-  trade. 


THE  LAW  COURTS. 

Engineer's  Losses. 

"  Bad  trade  and  depreciation  of  stock 
})lant  and  machinery  "  were  the  causes  d 
failure   alleged   by   Christopher  Cliffor; 
Perks,  engineer,  residing  at  148,  SoTitj 
Road,  Erdington,  and  carrying  on  bus  ! 
ness  under  the  style  of  "  The  Pero  Work! 
Co.,"  Potter  Street,  a  meeting  of  whosj 
creditors  was  held  recently  at  the  Offiri;| 
Receiver's    Offices,    Corporation  Street 
Birmingham.       The     gross  liabilitiej 
amounted  to  £816,  of  which  £770  wa 
expected  to  rank  for  dividend,  the  defi 
ciencv  being  £'351.      In  his  obsei-vation 
the   Official   Receiver    (Mr.    T.  Eastou 
stated  the  debtor  formerly  worked  as 
motor  engineer.    In  December,  1913,  h 
commenced  business  with  a  partner  at  91 
Holborn  Hill,  Aston,  trading   as   "  Th 
Station  Engineering  Co.,"  subsequentl 
altered  to  the  name  of  "  The  Pero  Work 
Co."    The  debtor  stated  he  had  at  fiia 
time  a  capital  of  about  £70.      The  part 
nership  oidy  existed  a  few  months,  wlie 
it  was  mutually  dissolved  and  tlie  busino 
sold  for  £40,  which  the  partners  dividtnl 
The  debtor  stated  there  were  no  outstam  ' 
ing  liabilities.    A  few  days  after  tlie  di^st 
Intion,  the  debtor  repurchased  the  busine.- 
tor  £40,  and  continued  trading  as  "'llii 
Pero  Works  Co."    In  February,  1917.  h 
was  joined  in  partnershiji  by  his  brotlici 
who   provided    £50   in    cash    and  four 
machinery  to  the  value  of  £90.  Tliis  i)art| 
nership  was  dissolved  in  February,  li'lT 
A  sum  of  £140  was  ])aid  to  the  brotliec 
and  the  debtor  tocdc  over  the  assets  an 
liabilities  in  connection  with  the  business 
which  he  had  since  carried  on.      It  wa 
alleged  that  by  reason  of  trade  depressio 
the  business  liad  been  conducted  at  a  lo>- 
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'  >'mce  August,  192U,  but  debtor  stated  he 
^  lid  uot  become  aware  of  his  insolvency 
I  until  two  weeks  before  the  petition  was 
jtfiled.  The  case  was  left  in  the  hands  of 
jthe  Official  Receiver. 

Birmingham  Engineer's  Loss. 

A  meetiny  was  held  of  the  creditors 
of  Charles  William  Buttle,  residing-  at 
l!l75,  Church  Hill  Road,  Handsworth,  Bir- 
[  jniugham,  commission  agent,  and  carrj'- 
,  iug'  on  business  in  co-partnership  with 
!  Thomas  Harold  Phillips,  at  55,  Tower 
.  Street,  St.  George's,  Birmingham,  as  a 
j  motor  engineer  and  tinplate  worker. 
I,:  According  to  debtor's  statement  of  affairs 
li  the  gross  liabilities  amounted  to  £59-3  19s. 
!i9d,,  of  which  £249  19s.  9d.  was  expected 
fto  rank  for  dividend.  There  were  uo 
[1  assets.  The  cause  of  failure  alleged  was 
'  loss  of  capital  invested  in  a  partnership 
;  which  was  unsuccessful  owing-  to  had 
I'l  trade. 

I'  In  his  observations  the  Official  Receiver 
1  stated  the  debtor  was  foiinerly  a  commer- 
I  cial  traveller.  In  October,  1919,  he  com- 
luenced  Ibusiness  as  an  iron  and  steel  mei- 
i  chant  at  Northumberland  Street,  Bir- 
,  mingham,  in  partnership  with  Mr.  A.  E. 
j  Wialker,  who  provided  capital  to  the 
4  amount  of  £1,000.  The  debtor  was  not 
J  possessed  of  any  capital.  In  June,  1920, 
■  they  were  joined  !by  a  hrother  of  the  part- 
L  ner,  who  paid  £700'  for  a  third  share  in  the 
I  business,  which  was  carried  on  in  the 
j  I  name  of  the  debtor.  In  December,  1920, 
1  a  dissolution  of  the  partnershii>  took 
j'  place.  The  two  partners  were  paid  out, 
j  and  the  debtor  thereafter  carried  on  tlie 
\  business,  which  chiefly  consisted  in 
„  selling  metal  on  commission,  and  which  in 
I,  -Tune,  1921,  was  removed  to  and  has  since 
L  been  conducted  at  his  private  residence, 
175,  Church  Hill  Road,  Handsworth.  In 
,  October,  1921,  a  half  share  in  a  tinplate 
ir:  worker's  business,  carried  on  in  the  name 
of  "McLeod  &  Co.,"  at  40,  Weaman 
Street  was  purchased  bj^  the  debtor  f(ji- 
£395.  In  this  connection  a  partnership 
.  was  entered  into  with  Mr.  T.  H.  Phillips. 
In  December  this  business  was  removed  to 
55,  Tower  Street.  The  debtor  states  that 
by  reason  of  bad  trade  the  partnership 
business  was  unsuccessful,  and  that  in 
December,  1921,  he  became  aware  of  his 
insolvency.  Efforts  were  then  made  with 
the  partner  to  effect  a  settlement  of  the 
partnership  liabilities.  These  efforts  weie 
unsuccessful,  and  the  debtor  thereui>on 
filed  his  petition. 

The  case  was  left  in  the  hands  of  the 
Official  Receiver. 


£7,500  for  Wrongful  Dismissal. 

Mr.  Justice  Oreer  and  a  special  jury  at 
the  West  Riding  Assizes,  in  Leeds,  con- 
sidered the  case  in  which  Charles  Fredk. 
Lane,  engineer,  claimed  damages  for 
wrongful  dismisisal  from  Messrs.  J.  &  J. 
Ingham  &  Co.,  nail  manufacturers,  of 
Leeds.  For  the  plaintiff,  it  was  stated 
that  that  he  went  into  the  service  of  the 
defendant  company  under  an  agreement 
that  he  was  to  receive  the  half-profits  and 
a  salary  of  £500  per  annum.  For  the  six 
years  he  was  so  employed  his  earnings 
averaged  £4,483  per  year.  After  the  pur- 
chase of  a  second  business,  in  which 
the  plaintiff  Uwk  £10,000  worth  of  shares, 
it  was  suggested  that  another  agreement 
he  made.    Plaintiff  refused  to  consent  to 
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this,  and  after  some  negotiations  he 
received  notice  to  the  effect  that  his 
agreenient  was  terminated.  In  summing 
up,  his  Lordship  pointed  out  that,  under 
the  circumstances,  it  was  impossible  in 
law  that  they  could  dismiss  him  at  the 
time  they  did.  The  juiy  therefore 
returned  a  verdict  for  the  plaintiff  and 
awarded  £7,500  damages,  and  judgment 
for  that  amount,  with  costs,  was  entered. 


QUERIES  AND  REPLIES. 

We  invite  our  readers  to  submit  practical  problems 
for  solution  by  our  staff,  or  by  other  readers. 
Replies  will  be  paid  for. 

REPLIES. 

Loose  Pulley  Troubles. — "  Perplexed  "  may  find 
it  an  advantage  tn  have  a  coarse-pitch  oil  groove 
cut  in,  the  pulley,  or  its  bush,  from  the  lubricating 
hole  to  the  end  of  the  bush,  which  will  allow  the 
oil  or  grease  to  flow  right  along  the  length  of  the 
bush  to  the  face  of  the  loose  and  fast  pulleys,  which 
is  a  part  usually  the  cause  of  much  trouble  by 
seizing  and  squeaking.    The  following  sketch  may 
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help  "Perplexed"  to  understand  the  method  by 
which  the  pulley  may  be  reduced,  and  how  the 
belt  is  carried  from  the  loose  to  the  fast  pulley. 
I  may  perliaps  state  that  it  is  necessary  to  make 
the  width  of  the  loose  pulley  greater  by  the  length 
of  angle  used,  so  as  to  leave  the  pulley  wide  enougli 
for  the  belt  to  run.— W.  T.  R.  IMiLLS. 


Loose  Pulley  Troubles. — A  small  portion  of  the 
edge  of  the  loose  pulley  which  lies  next  to  the  fast 
pulley  has  an  upstanding  ridge,  which  is  chamfered 
to  the  same  curvature  as  the  rim  of  the  fast  pulley. 
This  rising  piece  on  the  loose  pulley  must  be  iu 
addition  to  the  width  of  the  pulley  which  accom- 
modates tlie  belt;  both  to  give  the  belt  a  chance 
to  lie  fiat  and  easily  on  the  smaller  diameter  of  the 
loose  pulley,  and  also  to  prevent  tlie  belt  trying  to 
creep  up  the  chamfer  whilst  it  should  remain  <  u 
the  loose  pullley,  and  to  save  the  edge  of  the  belt. 
The  above  three  reasons  for  giving  the  belt  plenty 
of  room  to  lie  easily  clear  of  the  chamfer  when  on 
the  loose  pulley,  also  need  the  striking  gear  to  be 
so  adjusted  that  the  belt  is  kept  to  the  flat  portion 
of  the  loose  pulley.  The  belt  will  run  up  the 
chamfer  quite  easily  when  presented  to  it  by  the 
striking  gear,  and  will  slip  across  on  to  the  fast 
pulley  with  even  less  slipping  than  in  the  usual 
combination,  a  belt  always  having  a  tendency  to 
mount  to  the  highest  portion  of  the  pulley-  face  it 
is  working  on.  When  on  the  loose  pulley,  the  belt 
will  not  do  much  driving  of  this  pulley,  owing  to 
its  lessened  diameter  giving  the  belt  a  slight  chance 
to  get  a  first-class  grip  on  the  pulley  face.  As  a 
consequence,  the  loose  pulley  may  not  be  driven 
at  the  speed  of  the  main  shafting,  the  belt  simply 
slipping  and  sliding  round  the  pulley  on  the  main 
shaft  as  well  as  the  loose  pulley.  This  will  not  set 
up  excessive  wear  of  the  belt  inner  surface,  as  there 
is  no  chance  for  dragging  friction  of  a  severe  kind 
between  the  inner  face  of  the  belt  and  the  loose 
pulley  face.  As  soon  as  any  tendency  to  drag  is 
evinced,  the  loose  pulley  slips  round,  so  that  both 
pulley  and  belt  are  travelling,  and  there  is  little 
relative  movement  between  the  two.  What  is 
possibly  at  the  bottom  of  "  Pei'plexed's  "  trouble 
is  that  the  loose  pulley  he  now  has  is  too  short 
in  the  boss.  It  is  a  good  plan  to  give  a  loose 
pulley  a  good  long  boss,  and  so  to  provide  very 
ample  bearing  area.  Make  the  length  of  the  boss  of 
the  loose  pulley  at  least  2^  times  to  three  times  the 
diameter  of  the  shaft  it  lias  to  run  on.  Then  pro- 
vide it  with  a  good  type  screw-down  grease  lubri- 
cator, and  see  that  it  is  kept  filled.  No  tension 
is  required  on  the  grease  for  such  a  purpose:  other- 
wise, grease  will  be  fed  when  the  pulley  is  at 
rest. — W.  T.  Wardhale. 

Loose  Pulley  Trouble. — Perplexed's  "  query  is 
very  peculiar,  and  it  may  be  said  at  the  outset  that 
replacing  the  pulley  by  one  of  smaller  diameter 
will  not,  in  itself,  cure  the  defect  if  tiie  drive  is  an 
ordinary  one.     Reducing  the  diameter  of  the  pulley 


31 


will  only  increase  the  revolutions  per  minute  of  the 
machine  on  whicli  the  loose  pulley  is  fitted.  The 
trouble  may  be  due  to  a  number  of  causes,  but  the 
most  likely  one  will  be  faulty  lubrication.  Machine 
oil  of  medium  viscosity  should  be  used,  such  as  is 
sold  for  lubricating  bearings,  etc.  The  pulley 
should  have  an  oil  hole  drilled  through  the  boss  and 
bush,  about  ^  in.  to  gin.  in  diameter,  according  to 
the  size  of  the  pulley,  and  the  bush  should  be 
guttered,  i.e.,  a  groove  about  ^  in.  deep  X  -i^in. 
wide  (or  smaller  if  the  bore  is  small)  clipped  from 
the  bottom  of  the  oil  hole  to  a  short  distance  from 
each  end  of  the  boss  to  allow  the  oil  to  spread 
easilv  over  the  surface  of  the  shaft  (see  sketch). 
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Sketch   showing    gathering  arrangement    on  Loose 
Pulley. 

If  the  pulley  only  runs  at  a  slow  speed  a  tapped 
hole  may  be  put  in  the  boss,  and  a  flip-flap  type 
lubricator  fitted.  Perhaps  the  best  way  to  lubricate 
the  pulley  will  be  to  fit  a  Stauffer  lubricator,  filled 
with  solidified  oil.  The  Stauffer  must  be  screvs^ed 
down  each  day.  A  phosphor-bronze  bush  will  be 
found  most  suitable  for  ordinary  work.  It  is 
possible  that  the  oil  hole  in  "Perplexed's"  pulley 
is  choked  up  with  dirt  or  hard  grease,  and  so  the 
oil  does  not  reach  tlie  shaft,  thus  causing  seizing 
and  wear.  The  belt  being  too  tight  will  also  cause 
unnecessary  wear,  and  may  be  remedied  by  letting 
a  piece  in.  If  for  any  reason  it  is  desired  to  alter 
the  diameter  of  the  loose  pulley,  the  fast  pulley 
must  be  replaced  with  one  of  the  same  diameter 
also.  If  "Perplexed"  will  study  the  lubrication 
of  the  pulley,  he  will  find,  most  probably,  that  his 
trouble  will  vanish. — E.  L.  J. 


WORLD  OF  LABOUR. 

f  Continued  fi-om  j:)age  I'd.) 
end  of  the  leductious.  Sir  Allan  Smitli 
clearly  indicated  that  the  emplojers 
would,  at  a  later  date,  have  to  consider  the 
removal  of  the  further  10s.  war  wage.  Sir 
Greorge  B.  Hunter,  in  a  letter  to  the  Pi  ess, 
has  announced  the  intention  of  the  ship- 
builders to  do  likewise,  so  that  at  no 
distant  date  we  may  see  labourers  brought 
down  to  25s.  per  week  in  the  shipbuilding 
and  engineering  industries,  and  trades- 
men to  47s.  It  is  difficult  to  see  ec^uity 
in  the  proposals,  and  the  employers 
should  hesitate  as  to  the  effects  which  may 
follow  the  forcing  down  of  wages  to  such 
low  1-evels. 

It  IS  significant  that  thronyhuiit  ncga- 
tiation-s  there  has  been  no  'mention  of 
reduction  in  piece-tvork  -prices. 

This  will  mean  that  the  piece-worker 
will  be  in  a  veiy  much  more  advantageous 
position  than  the  time-worker  when  the 
reductions  in  time  rates  have  taken 
effect.  The  emi^loyers  are  too  astute  to 
have  inadvertently  omitted  to  have  given 
notice  of  piece  reductions.  Their  idea 
probably  is  to  use  the  higher  piece  rates  as 
an  incentive  to  the  men  on  time  rates  to 
adopt  systems  of  payment  by  results.  We 
a.re  credibly  informed  that  something  like 
SO  per  cent  of  the  men  on  constructional 
and  nianufacturing  work  in  the  engineer- 
ing industry  are  alieady  on  piece  work. 
This  will  mean  virtually  that  80  per  cent 
of  the  men  will  not  be  affected  by  the 
threatened  reductions. 


32 


ENGINEERING    WORLD . 


JULY  22,  I'j; 


LOCOMOTrVES. 

179,228.— J,  Fowler  &  Co.  (Leeds)  Ltd.  and  H. 
LivsEY,  Steam  Plough  and  Locomotive  Works, 
Leeds. — Dec.  30,  1920. — In  a  locomotive  of  the  kind 
having  one  or  more  auxiliary  resilient  wheels 
fidapted  to  co-operate  with  an  additional  track  laid 
hetw^een  the  usual  track  rails  at  points  where 
increased  adhesion  is  required,  adjustable  spring 
niea-ns  are  intevjjosed  between  the  main  frame  of 
tlie  hx'onioti-\'e  and  the  frame  carrying  the  auxiliary 
wheels.  In  the  construction  shown  in  Fig.  1,  the 
suxiliary   wheel  j   engages  the  central  track  «' 


and  is  driven  by  chain  or  other  gearing  /'.  The 
wlieel  is  carried  in  a  pivoted  frame  rf,  the  free  end 
of  which  is  connected  to  the  main  frame  by  a 
screw  and  swivel  nut  /,  the  screw  spindle  m  being 
operated  by  a  hand-wheel  to  adjust  the  spring  o. 
The  adjustment  of  the  spring  may  be  effected  by 
means  of  nuts  in  a  swivel  bolt  carried  by  the  main 
frame.  In  a  modification  the  auxiliary  wheel  is 
spring  mounted  and  arranged  around  the  running 
axle  so  as  to  be  driven  therefrom  through  a  sliding 
coupling  of  the  kind  described  in  Specification 
167,947. 

WATER  TURBINES. 

179,207.— E.  C.  R.  Marks,  57,  Lincoln's  Inn 
Fields,  London. — November  3,  1920. — In  a  water  tur- 
bine excess  water  is  passed  to  tlie  tail-piece  through 
special  passages  in  the  turliine  casing  or  rotor, 
or  in  both,  the  flow  of  the  tail-water  being  thereby 
accelerated  and  the  head  on  the  turbine  increased. 
Thus  above  the  main  adjustable  guids-blades  h. 
Fig.  1,  which  direct  the  water  on  to  the  rotor 
blades  r,  is  disposed  a  supplementary  series  of 
adjust;ible  blades  h.  ada.pted  to  direct  a  regulated 
quantity  of  water  to  the  tail-race  through  the 
hollow  boss  d  of  the  rotor,  which  may  be  fitted 


with  blades  ij  presentirjg  more  or  less  resistance  to 
the  (low.  TIk;  governor  acts  mainly  on  the  guide- 
l)la(les  h  until  they  are  nearly  closed,  and  then  the 
main  guide  blades  h  receive  the  greater  movement 
until  lH>tli  sets  of  blades  close  together.  'I'lie  passm.go 
for  the  excess  water  may  l)c  an  annular  cliannel  /. 
Fig.  2,  surrounding  an  extension  m  on  the  discharge 
side  of  the  (urbine.    Fig.  3  shows  an  horizontal 


turbine  installation  having  an  excess  water  passage 
with  adjustable  guide-blades  o. 

ELECTRIC  PROTECTIVE  ARRANGEMENTS. 

179,141. — Metropolitan-Vickers  Electrical  Co. 
Ltd.,  4,  Central  Buildings,  Westminster. — (As- 
signees of  C.  A.  Butcher,  207,  Avenue  A,  East 
Pittsburgh,  U.S.A.)— Feb.  6,  1922.— Cut-out 
arrangements  for  direct-current  circuits  ca,us6  the 
operation  of  the  cut-outs  only  when  a  sudden 
change  occurs  in  the  current,  as  on  short-circuit, 
and  the  cut-outs  are  restored,  automatically,  to 
the  closed  position  by  a  device  responsive  to  the 
restored  potential  of  the  circuits  when  the  short- 
circuit  is  removed.  As  shown  in  Fig.  1  applied 
to  a  three- wire  system  supplied  at  two  points  1,  4, 
the  circuit-breaker  3  is  maintained  closed  by  the 
coil  5  energised  through  the  closed  relay  6 "  from 
the  auxiliary  source  16.  The  relay  6  is  held  closed 
by  connection  with  the  auxiliary  source  as  long 
as  the  relays  8,  9  are  maintained  closed  by  their 


connection  with  the  line.  In  the  event  of  a  short- 
circuit  the  sudden  increase  in  current  energises  the 
current  transformer's  12,  13,  momentarily,  and  sup- 
plies current  to  actuate  the  relays  10,  11.  These 
relays  cause  the  closure  of  a  self -maintaining  relay 
14,  17  which  short-circuits  the  winding  of 
the  relay  6.  The  relay  6  thereupon  opens  to  open- 
circuit  the  holding  coils  5  of  the  main  oircuit- 
Ijreaker  which  assumes  the  off  position.  The  relays 
8,  9  being  no  longer  energised  assume  the  off  posi- 
tion until  the  short-circuit  is  removed  and  the 
potential  restored,  whereupon  the  various  relays 
take  up  their  former  position,  the  coil  5  is  again 
energised  and  the  circuit  again  closed.  The  appli- 
cations to  a  line  having  a  single  source  of  supply  is 
described  also.  In  this  form  a  resistance  is  con- 
nected in  shunt  to  the  circuit-breaker  terminala  in 
each  line  and  differential  relays  are  employed  for 
the  restoring  circuit,  one  coil  in  each  case  being 
connected  across  the  resistance  and  the  other 
between  a  line  and  the  neutral. 

ROTARY  ENGINES,  ETC. 

179,221.— C.  P.  B.  Reingpach,  2,  Rawston  Road, 
and  A.  Webb,  St.  Peter's  Engineering  Works,  boUi 
in  Colchester,  Essex.— Dec.  3,  1920.— In  a  rotary 
pump  or  engine  of  the  type  comprising  an  eccen- 
tric annulus  8,   with  outwardly  sliding  vanes  9. 


rotating  widiin  a  cylindi'ical  casing  3,  the  vanes 
9  ai-e  curved  at  thcii-  iiirjcr  and  out(>r  ends  to  the 
curvature  of  the  cylinder  3.  (he  inner  ends  being 
formed  with  an  enlarged  portion  and  bearing  on 
a  boss  7  concentric  with  (he  cylinder  so  that  " 


vanes  maintain  contact  at  both  ends  without  tl 
aid  of  springs.  Specification  19893/95  is  refern 
to.  I 

ROTARY  PUMPS.  I 

179,324.— J.  F.  Palmer,  257,  Victoria  R.ia 
Wood  Green,  London. — Feb.  8,  1921. — In  a  rolai 
pump  the  working  chambers  are  formed  betw  ei: 
a  cylinder  1  and  a  flexible  anchored  band  13,  su 
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cessive  portions  of  which  are  pressed  against  t 
cylinder  by  rollers  22  mounted  with  radial  pi 
in  a  rotor  20.  Figs.  1,  4,  and  4(/  illustrate  tlir 
methods  of  anchoring  the  loop  13  to  the  cylinJt 
A  number  of  such  pumps  may  work  together  > 
the  same  shaft. 

FOUNDRY  CORE  OILS. 

179,203. — M.  Melamid,  9,  Urachstrasse,  Freihui 
Baden,  Germany. — Oct.  29,  1920. — Oils  for  maki 
foundry  cores  consist  of  either  (1)  a  mixture 
stearin  or  other  fat  pitch  with  oils  that  are  derivj 
from  coal  tar,  brown  coal  tar  or  wood  tar  and  h: 
between  about  220  and  400  deg.  Cen.  ;  or  (2)  t| 
same  tar  oils  oxidised  liy  any  known  process  ' 
semi-fluid  or  resinous  products,  and  mixed  or  i 
with  stearin  pitch,   fat  pitch,   or  other  pitch 
with  other  o.xidised  oils  such  as  oxidised  linse<' 
maize,  fisli,  or  other  fatty  oils.    Resins,  resin  oi 
or  resin-like  substances,    and    emulsifying  agei 
such  as  molasses  may  be  added.      In  an  exam] 
3-5  lb.  of  tar  oil,  2  lb.  of  stearin  pitch  and  1-2 
of  coumarone  resin  are  mixed  togethefr.    The  i 
of  linseed  oil  alone,  or  a  mixture  of  mineral  a 
fat  pitch  is  referred  to. 

INTERNAL-COMBUSTION  ENGINES. 

179,202.— H.     W.     Bamber,     166,  Picca.dil 
London,  and  J.  W.  Parker,    22,    Radnor  Eoi, 
Harrow,   Middlesex. — Oct.    28,    1920. — In  engii 
using  suction  or  producer  gas,  the  gas    is  co<)l 
before  admission  to  the  engine  by  a  current  of  : 
induced  by  the  engine  exhaust.    As  shown  in  F 
1 ,  the  gas  passes  through  a  vessel  fi  surrounded 
a   chamber  c  through  which  a  current   of  air 
induoed  by  an  exhaust  ejector  ;/.    In  modificatnii 
the  gas  is  both  cooled  and  purified  from  dust, 
one  such  construction,  the  gas  enters  the  coolii 
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vessel       Fig.  2,  through  an  inlet  e  and  is  diiect 
to  the  botom  of  the  vessel,  where  the  dust  acciinl 
latcs,   by  a  partition    m  ;    the    gas    then  piisij 
upwards  o\er  tubes  p.  through  which  the  cooli'l 
air  is  induced,  to  the  outlet  /.    The  lK)tt<)m  of  t 
vessel  may  be  provided  with  inclined  sides  a 
openings  r.  .<  are  provided  for  the  removal  of  du 
In  another  construction,  the  gas  enters  the  top 
a  vessel  witli  a.  roumfwl  top,  and  is  directed  t<>  t 
bottom  theriHtf  by  a  segmental  i>;irtition  extendi! 
the  full  length  of  the  vessel,  before  passing  upwar 
over  the  cooling-tubes. 


.-.:^G-ii^;  ;  j_  ij-x'iu-  i  OriLD  d^th  July,  1922 


THE  PRINTEFS'  STRIKE 


Cur  Frxlications  Aii'eGt3d. 
An  explanation  ':o  our  Rec-.uers  ctnd  .Advert i ser 3 


Ovving  to  an  unexpsctsd  strike  last  Friday  ni^ht  by  the 
trade  union  printers  against  ihe  recent  av/ard  of  the  Indust- 
rial Court  (.-3et  up  by  Parliament),  the  chief  ^^eneral  print- 
ing works  of  the  country,  incluviing  those  at  v/hich  the 
"Engineering  World"  is  printed,  are  alnicst  entirely  closed. 
Before  the  avrard  was  rriade  it  was  unc.erstood  that  both  sides 
would  carry  it  cut  v-hatever  it  was. 

We  ask  for  -  and  vie  are  sure  ive  shall  receive  -  the 
forbear j.n'-;e  of  our  readers  .ind  advertisers  in  cur  inability 
to  issue  the   '•en.^ineer in-  i^orld"  in  its  usuo,!  oize  and  for.:: 
while  the  stiike  lasts. 

THE  EDITOR. 


fHE  JOKIT  FRIT^;  'AEEAL 


ultipl"in_;  the  honours  bestov^^ed 
governr.ien'iS,  universities  and 
.rned  societies  here  and  abroad, 
}  John  kri:;.  :;pld  j;ieaai,  aw..;.raed 
eualiy  for  achi?vernent   in  applied 
^iianoe,  was  -1  orj?.dlly  conferred  upon 
aator  'ka£l:sk:jG  Karcor.i  recenuly 

puklie  cere-jony  notable  both  for 
'f  xeco"pii"Gion  o  f  a  surpassing;  con- 
^buticn  to  civilization  ana  as  an 
^nt  affording-  ne";i'  and  convincin'!; 
'idencs  of  the  s i:^nii  icance  and  in- 


.?ien 

t:o? 


ar  3 


snce  of  engineer inf^-  in  internat- 
af fairs . 

The  largest  crowd  tnat  ever  vvit- 
(Bsed  the  avard  of  the  Jchn  Fritz 
dai  ,j;3theTed  at  the  Engineering 
jcieties  Building,  New  York  City 
•  applaud    arconi  and  his  fellov>r 
dallicts.     :"revious  to   one  j^res- 
taticn  cersaonies,   the  Board  gave 
jdinner  i  n  honour  of  Cenator 
Irconi  it  the  Fnginsers  Club. 
iSenator  karaoni,   re3pGna:ng  to  the 
disss  of  pre  sent  ?it  ion,   voic^a  the 
P3  that  he  had  Ceen  in;;tru:v.enual  in 
•vanc ing  concord  aocng  the  people  3 

the  s.iUth. 
^Tcf .  AaarnS;    in  his  -opsning  speech 

Caairr.  :n  of  the  Bear  a  of  A'.vard. 
^^crisea  the  origin  and  purpose  of 
3  aed.j.,   saying  That  since  ihe  i  irst 
ard  u'.as  made  rc  John  Fritz  o  n  his 
th  birthoay  i^:.1902  -eventeen  avards 
'■y  been  made  '^c  "rren  of  the  very 
ghsst  distinction  in.^he  great  pro- 
5  3icn  of  engineer  ing. 


(COIJTIHUEB) 
Prof.  Aauiss  au^sv 
of  many  of  ^chese 
n'lore  familiar  to 
izea  v;crl-..  tkr^n  are  'ihe  na.v.^^ 
of  most  of  the  presiaents 
of  the  United  States,  and 
rightly  so  .     Prof.  Adai-ns 
called  attention  to  the 
presence  as  guests  of  four 
forner  John  Fritz  medallists 
descriving  them  amid  loud 
•and  prolonged  cheering,  as 
fol].cv;s  :- 

Dr.   Elihu  Thonscn,  prolific 
inventor  i  n  the  field  of 
appliea  electricity  and  dsan 
of  the  profession  of  elec- 
trical engineering. 
Dr.   J.  ■^^/aldo  Siiiith  v.ho  sclvea 
the  difficult  probls::^  of 
supplying  this  great  city  ith 
v'iat  s-r . 

G'sneral  George  w.  Goethals, 
builder  of  the  Panaina    ^Canal . 
Dr.   Orvilie  r'right,   ^^mo,  To- 
gether v;ith  his  brother  V/ilbur, 
aev^elopj^.  the  first  successful 
airplane . 

Th  3  p r of  c  s s  ional  eng inns r- 
ing  knoi'.'s  no  n3.t  ional  bound- 
aries,  continued  Professor 
AdamS;,     That  the  engineers  of 
This  country  sense  this  fact 
deeply  is  evidenced  by  the 
absence  of  any  limitations  as 
to  nat ional i-ty  in  the  av;ard 
of  the  John  Fritz  raedal. 
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iRDj^RS  for  BRITISH  COAL 


Ifce  united-  States  Govsrnrnent  is 
icentrating  its  activities  on  the 
d  strike  situation  and  devising 
[.ns  for  distributing  the  re.tions 
ndling  coal  supplies  to  the 
'antage. 

'he  Shipping  Board  announces 
_'ty  Governinent  o'.'jned  vessels 
i  European  waters  with  a  coal 
c Tying  capacity  of  300,00  tons 
E  ithly  have  been  chartered  to  ira- 
p  :t  coa,l  fror;  the  United  Kingdoni. 


b  e  s  t 

that 
noT; 


accompaniment  of  industrial  strife. 
In  some  districts  men  had  agreed  to 
accept  further  reductions  in  antici 
pat  ion  (if  the  slicing  seals,  in  the 
hope  of  ii'iproving  employment. 


MINK! 


,S  RE40PEN 


rrllPBUILDERS  ^aGES  DISPUTE 

■rhe  dispute  in  the  shipbuilding 
aj.  ship  repairing  industry  in  the 
Llidon  area  has  now  been  settled, 
t  5  men  resum.ing  wrk  this  week-  A 
r  luction  in  wages  of  10s /6d.  per 
itek  on  resumption  has  been  accep- 
td  to  be  followed  by  further  re- 
lictions of  3s.  on  July  26th  and 
^'    in  September,  after  which  wages 
v.l  be  stabilised  until  March  31st 

iict. 


The  Egryn  Mangcineie  lUnes  sit- 
uated near  Barmouth  have  re-opened, 
after  being  idle  for  three  years »  A 
rope  over  two  miles  in  length  has 
been  fi^ed  ^long  the  miounta inside 
and  this  carries  the  ore  to  the  main 
road  ready  for  railway  transport. 


TRADE  FITHIN  THE  EMPIRE. 

V^e  notice  tha-t  Lord  Lon~  has 
raised  the  question  of  trade  within 
the  Empire  ana  suggested  the  ap- 
pointm;ent  of  a  Cabinet  Comm-ittes  to 
prepare  the  wa,y  for  z-xi  Imperial 
econor;ic  conference.     Ti:3  matter  has 
been  carried  a  stage  further  by  the 
formication,  un.der  the  titla  of  the 
Em.pire  Development  Union,  of  an 
Association  "for  the  promotion  of  the 
trade  relations  of  the  United  Kingdom, 
within  the  Emipire  on  the  lines  of 
resolutions  unanimously  adopted  P-t 
successive  Im.perial  Goni  er ences  . " 
Lord  Long  is  president  and  Sir  Vin- 
cent Caillard  vice-^president,  .vhile 


)RDER  FOR  BELFAST  SHIPYARD. 

ft  is  reported  that  the  building 

a  battle  cruiser  as  a,  sister 

p  to  one  Glorious^  IS  being  con- 
Lered  at  Queens  island  Snipvard, 
.fast  as  part  of  the  programme 

assist  unem.ployed  shmpyard.  m^en. 

will  be  recalled  that  the 

:Ticus  was  built  in  Belfast  during  the  chairm.an  is  l^^x.  "^'.A.S,  Hewin: 

and  the  hon.  treasurer  Mr.  C.E. 
Cottier.     These  gentlemen  have  issu- 
ed a  statement  in  which  they  expres; 
the  view  that  the  grave  situation 


RON  '^'ORKDSR  WAGES  CUTS 


j'n  th3  Annual  Report  of  the 
!:ional  Union  of  Blastf urnacem.en 
L  T.  McKenna,  General  Secretary 
Pites  that  employers  in  the  pig- 
iJn  trade  have  coura.goously  faced 
\i  desperate  situation  by  dtastic 
ics  in  pric  es,  and  equally  so 
re  the  workm;en,  by  patience  and 
latitude,   endured  heavy  reductions 

wageG.     The  average  weekly  wage 
r  head,   which  stood  as  high  as 
.y.lld-  in  Septemiber  1920,  fell 
"m  £5-5-10..   in  Decembor  IQSO  to 
*. S.2d.   in  October  last. 

the  num.ber  of  m.en  engaged  at 
istf urnaces  in  December  \^20,  he 
73,  6C  per  cent  are  to-day  cut 

work.     There  are  features  which 
.mot  but  fill  both  sides  with 
gitim.ate  pride.     The  industry 
3  ^hc'/.n  to  the  country  a  striking 
rmple  of  adjustment  to  violently 
actuating  conditions,  without  the 


greated  by  the  collapse  oi  our  expor 
trade,   the  m.enacing  extent  of  un<^ 
em:ploym.ent  and  the  embarrcissm.ent  of 
cur  nd,tional  finances,  can  only  be 
cvercom.e  by  vigorous  a.nd  unitec 
measures . 


_AEROPL AN 1_  CRA31L. 

A  h.p.  monopl^ane  CEurrying 

pa-ssengers  crashed  near  Namos . 
According 
iania,  th 

being  killed  and  the  other 
passenger  seriously  injured. 
en,  who  was  pilot  in  the  Rcyal 


-L-.-o 


o  a  message  from.  Chri: 
pilot  and  one  pass  en -.^ 


Force  during  the  wa,r, 


wa: 


mckin;.- 


flights  along  the  coast  as  an 
vertisement 
factory. 


for  a  NcrcLegian  tobc.:oo 
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Y/oi-l(l'3  Enginaering  Kews 


LEICESTER 
^Fro.Ti  cur  own  Corr espcndGnt ) 


BRISTOL 

(From  our  ov;n  Corr oSpondent ) 


ProbaTjly  none  of  the  enp^::n- 
eerin^  irirms  in  this  district  a.re 
ernplcying  a  full  ccoplsment  01  men 
and  the  only  3 act ions  which  may  be 
considered  evey  fairly  busy  are  the 
hosier3'-  machinists  and  construc- 
tional engineers. 

The  electric-al  engineers  are 
moderately  busy  cor;.ple"cing  existing 
orderSj  but  further  orders  anl  enqui- 
ries are  less  numerous  than  v;a,3 
recently  the  case. 

There  is  some  improvement"  as 
egards  gener.al  engineerings  out 
It  he  foundries  are  still  very  juiot, 
jthough  certain  activity  in.  some 
jattern  shops  wouj.d  appear  to  indi- 
cate more  castings  being  required 
n  the  near  future.     The  boot  and 
5hoe  machinery  section  is  still  slaclc, 
nd  very  f  eiv  orders  are  being  received, 
or  machine  tocls. 


GLASGOW 
From  our  o  -vvn  C or  r e  sp o  nde  n  t ) 


Steelmjakers  rexjort  an  improve  a 
one  in  the  market  and  an  increase 
n  the  number  of  bona  fide  enquiries, 
tructural  engineers  report  a  large 
olixme  of  v;ork  in  the  tender  stage ^ 
r:d  if  only  a  reasonable  portion  of 
t  matures  thzy  will  be  busier  during 
he  autumn  than  they  have  been  for  12 
bnth3.     There  is  still  little  room 

r  optimismi  i  a  the  machine  tool  trade, 
'3  bhat  branch  is  not  expect  to  cone 
nto  the  picture  until  a  trade  revival 
iS  been  definitely  established.  Still 
Inkers  sa^'  the  t  they  are  pick^eg  up  odd 
Lnes,   just  sufficient  to  keep  the 
'icleue  of  their  production  staff  going. 

The  liorth  British  Locomotive.  Go. 
port  that  30  far  foreign  customers 
ve  made  no  move  in  the  way  ci  placing 
[de.rs,     At.  xhe  moment  loco.l  cuotati.ons 
ijC  still  higher  than  t.ho.-r.  of  f 0x^1^^,11 
jnippt iters.     The  jIq^^vi'  ear  industry'' 
ji- -  /   p,,  i,<>         wpwii.i-i],  move   in  '.n  3  au'^umn, 
ant j..r.c  they  p in  thoir  faith  to  the 
owing  demand  for  light  pleasure  cars 
!"^^er  T:han  commercial  vehicles  for  which 
;"re  will  only  be  a  limited  demand  until 
,a-de  recovers. 


01- PL  TV V 

Scarcely  a  v-eek  goes  by  but  idiat 
,:.pcrts  eome  in  of  some  South  rales 
I'-'-li^iy  or  other  being  closed;, 
Mher  temporarily  or  for  a  definite 
yriod  of  timcj    ;vnilst  others  are 
hai.f  time. 


The  Bristol  Corporation  have 
adopted  the  Docks  Com.mittee's 
proposed  ^ipplication  for  power  to 
borrow  £7j6CO  for  additional 
roof  cranes  at  Avcnmouth  Docks, 
as  trade  is  gradually  im.proving. 
They  are  desirous  of  expediting 
the  handling  of  cargoes  to  fur- 
ther tha.t  im.provement . 

The  Avon  Malleable  Iron 
Foundry  Co.  Ltd.,  late  of  St. 
Phillips,  Bristol  and  afterwards 
at  the  Eralyn  \yorks,  Gloucester, 
has  t>een.  purchased  by  and  carried 
on  by  Alfred  Banks  Lta.,  ;Vith 
head  offices  at  Emlyn  'orks, 
Gloucester. 

Erected  with  a  viev;  to 
facilitating  the  Oil  traffic, 
a  nsv7  oil  basin  which  has  been 
under  construction  at  the  Royal 
Edward  Dock  at  Avcnm.cuth  is 
hearing  completion.     It  is  fully 
equipped  with  four- ton  cranes  and 
railway  sidings,  while  the  oil 
ccmpanj^s  have  a  service  of 
pipes  betvveen  their  premiises 
and  the  '-rharf,     The  new  site 
occupies  about  Ic  acres.  It 
is  a.nticipated  that  there  will 
be  an  acceleration  of  the  motor 
spirit  and  fuel  oil  trade  to 
the  outer  docks  as  the  result 
of  the  extension. 


BAHROT 

(From  cur  own  Correspondent) 
During  the  past  few  weeks, 
Messrs.  Vickers  ship  reparing 
and  fitting  out  berths,  pjhich 
have  probably  constituted  the 
brightest  feature  of  the  hugh.- 
works,  have  been  gradually  slip- 
ping towards  a  state  of  complete 
id!  ftr.p.i-^.-:;.     L.^-'^  t-  vsieei:  the  Scct- 
i'ish  kiusician,   the  last  of  the 
four  vessels  built  to  order  for 
Tankers  Ltd. ,  was  cowipleted  and 
departed  for  service  in  the  oil 
carrying  traae.     Her  sea  trials 
g;ave  complete  satisfaction. 

Little  better  m.ay  be  '.vritten 
of  the  iron  and  steel  trade.  So 
far  was  demand  exceeding  supply  i 
in  the  hematite  pig  iron  m.arkst 
thctt  the  North  Lonsdale  Co. 
had  in  fa.ce  of  the  stocks 
accumiulatcd  at  their  .vorks  3-ard, 
t  o  damp  down  t w o  furnaces,  o n e  e 
at  Ulverston  and  one  at  Cleator 
Moor . 
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(Reutar's  Traae  Service) 


B  :TISH  capital  in  upper  SILESIA 

A  x'ldin^  to  a  message  xror.i  BreaiEra 
a  lumber  of  British  sxperts  have 
a  :ived  and  aro  visiting  the  region 

0  Koenigshuotte,  Kattovitz  and 
3  5nidrckhuett 6  .     Seversil  of  the 

1  :ge  works  i  n  th3  districts  ar.: 
s  id  to  he  about  to  amalgamate  in 
0  icr  to  form  an  Upp3r  Siicsian 

K  ling  and-  r. stallurgic'al  group  in 
V.  ich  British  capital  would  parti- 
c  Date  to      larg^  oxtent. 


AUSTRAL lAi'-J  SMELTING 
INDUSTRY. 


r   Mr.  Hughes,   the  Prime  Minister, 
i'  reply  to  a  question  as  to  ■;vhethor 
/thing  would  he  done  to  protect 

Australian  smelting  industry  fror;. 
rman  competitio?i  said  tha-t  German 
fitrcl  v;as  a  menace  to  Australia,  and 
3  Government  \vould  do  v-'haiever  v;a3 
cessary  to  protect  the  i  nccreeto 
Australia  and  the  Empire. 


fTH  BROKEN  HILL  COMPANY- 

The  South  Broken  Hill  Co.,  has 
;lared  a.  dividend  01  two  shillings 

share.     This  is  the  first  divi- 
id  paid  :ey  the  company  for  thr.-e 

'S, 


^ONF^ALTn  STPEL  PRODUCTS  ^^'ORKS 

The  Common'.;ealth  Steel  Products 
:k3  at  Nsv/castle  have  secured  a 
sber  of  large  Government  contracts, 

hope  to  employ  ~j)OC  men  immeuiai:ely 


UNITED  STATES  STEEL  M] 


:rger5 


The  Attorney-General  J  Mr.  H.  M. 
igherty,  has  informed  the  Senate  tl;it 
his  opinion  the  proposed  merger  of 
i[e  Bethel  em;  and  Lickaivanna  Steel  Con:- 
lies  and  the  '.iidvale  Republic  Inland 
upanies  would  not  be  a  violation  either 
the  Sherm.an  Act,   the  Clayton  kcz.,  or 
le  Y^eob  Act.     He  declined,  hov^ever,  to 
)ress  an  opinion  .whether  such  con'-o..- 
'at ions  .voula  constitute  a  violation 
(.  the  Federal  Tre.de  Act. 


(CONTINUED) 

Ferrol   (Galicia)  c.: 
holding  g,OOG  tons 
supply  of  vessels. 


L  oil  depo' 
for  the 


'vireless  agreement  in 
australia 

A  possible  cause  of 
friction  in  the  carrying 
out  of  the  agreement  be- 
tv;een  the  Federe.l  Govern- 
ment and  the  Amialgamated 
V/ireless  Co.,   of  Australia 
arising  out  of  the  appoint- 
m.ent  by  the  Company  of  Sir 
Thomas  Hughes,   of  Sydney, 
to  tne  Board  of  Directors 
has  been  avoieed  by  the 
resignation  of  Sir  Thomas. 

Tnis  appointment  \';a3  un- 
acceptable to  the  Ministry 
a,nd  formed  the  subject  of 
a  long  and  vigorous  deb-;.te 
in  the  House  of  Representa- 
tives this  .-.eek,    in  which 
the  Governm.ent  aid  noi: 
excape  considerable  criti- 
ciSii'i,  but  eventually  a 
Labour  amend-ment  challenging 
the  Government's  policy  "."jas 
rejected  by  ])0  votes  to  21. 

FLAX  PULLING  MACHINERY 
IN  FRANCE 

The  mechanical  flax-pull  in 
eom.petition  organised  by  the 
Sec  let e  Central e  d 'Agricul- 
ture took  place  at  Va.ttetot- 
s  c  u  3  -  B  e  auiHo  n  t .     Th  res  m;a  c  h- 
ines  took  part  in  the  tests. 
Tne  jury  a^varded  '},000  franc 
to  the  firm  of  Messrs. 
■  Marshall  5i  Sons,  Gainsboroug 
},000  francs  to  M.  Zemont. 
cv  manuf .:Lctur ing  engineer  at 
Doullens,  ■  virho  entered  a  new 
type  of  puller  ?^ith  verti- 
cally drawing  celts,  and 
3,000  francs'^to  the  Push- 
Tombyl  pulling  and  binding 
m-ichine  constructed  at 
Sorrau  and  exhibited  by  a 
Russian  engineer  Schneider. 


NE^"  SPANISH  OIL  DEPOT 
1  —  

\      The  firm  of  Anton  Marti  n  y 

(|  mpania  has  been  authorised  to  inota; 

i  the  Punta  Promontorio  innthc  bay  0: 
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[pHY.MORE  THAN  FOUR  WHEELS? 

Load  traffic  is  becomming  so 
i^t  in  volume  that  the  reads  are 
standing  up  to  it,  and,  as  the 
l^try  cannot  yet  afford  to  put 
1  f erro-concrete  road  fcunda- 
,iis,  there  is  a  grave  risk  that 
llevere  check  ivill  be  put  upon 

development  of  the  motor 
lament  by  the  sheer  inability  of 
roads  to  stand  the  strain. 
Ijimittedly,  heavily  laden 
llicles  do  a  great  deal  of  dam- 
and  particularly  the  repeated 
sage  of  a  number  of  vehicles 
:oxiraately  identical  in  type 
loading,  but  -re  are  not  pre- 
5d  entirely  to  exonerate  private 
tb  3  Das^asce  of  -jj-hich  in 


un  a  c  ub  t  e dl  y  c  on- 

■ear  of  the  road 
dis intesrration  of 


numbers 
[butes  to  thv 
'St  and  th: 

f  oundaticns . 
Ihe  state  of  a  large  proportion 
cur  roads  is  such  as  to  render 
'veiling  extremely  unconforta- 
,  to  present  the  constant 
ger  of  injury  tc  fragile  goods 
to  increase  materially  the 
;  t  of  maintenance  and  repair  of 
:  icles.     Something  must  be  done  • 
L er  this  state  of  affairs,  our 
ilument  for  some  time  having  been 
:'.t  designers  m^ust  put  on  their 
;  .nking  caps,  and  manufacturers 
3i;t  take  off  their  coats  and  must 
iiilve  and  produce  the  type  of 
^'dcle  that  has  its  load  distri- 
••;;ed  over  tne  largest  possible 
i-iber  of  points  of  contacts  .vith 
;  ;  ground. 

,i'e  unhesitatingly  pin  cur  faith 
il  the  ridig  fram.e,  multi-rrheel 
'|iicle,  because  it  undoubtedly 
hms  to  us  to  be  free  from  scmje 
I  the  objections  and  risks 
faching  to  the  articulated  veh- 
ae.     The  attachment  is  a  step 
':mrd,  and  is  valuable  in 
\is  respect,   that  it  is  provid- 
g  experience  for  users,  de- 
ijners,  and  m.anuf a,cturers  - 
|?erience  being  the  surest 
:mdation.  Many  of  these  att- 
.iraents  .vill  be  built,   for  we 
l?8ct  to  S3e  them  largely 
^:)pted  in  the  near  future. 
:ie  Commercial  Motor  I8/7/22). 


THE  STORAGE  AI'ID  HANDLING  OF 
LUBRICATING  OIL 


by 

Allen  F. 


br  e'vver . 


In  the  larger  type 


to 


of  oil  a-: 
ijlan  for 


use  ID 
bulk 
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iny  in  number 


IS  generally  best 
storage  tanks,  as 
the  grades  of  oil  to  be  handled. 
These  tanks  should  have  filling  lines 
so  laid  out  that  they  may  be  filled 
from,  tank  cars  directly  if  oils  are 
taken  in  such  large  quantities}  or 
else  so  installed  that  barrels  or 
drumiS  can  be  rolled  to  a  point 
above  the  filling  hc»,tch  cr  pipe,  and 
the  bung  lemcvid.  tc  alio:;  the  oil 
to  flow  directly  into  the  tank  with 
as  little  waste  as  posGible.  There- 
fore,  it  is  best  to  plan  to  Iccate 
such  storage  tanks  in  the  basement 
of  the  oil  house  if  po3  3i-rle  in 
order  to  m;ake  the  maximum,  use  of 
gravity  in  filling,  and  to 
least  temperature  fluctUi^ti. 


Lr  e  the 
The 


.  an  ms  ua-xxa— 
:ivelv  hiaaaer 


t  temperature  flu 
only  detrimient  to  sue 
tion  will  be  the  rela 
first  cost. 

Oil  house-storage  t-aiki  shcula  be 
located  horizonte.lly  is  possible,  in 
order  to  obtain  the  bec-t  distribu- 
tion of  load  on  the  f cunaaticns,  a.nd 
tc  reduce  the  load  per  v^nit  of  area 
as  m.uch  a.s  possible.       Tanks  skould 
be  securely  anchored  to  the  foun- 
dations in  order  to  prevent  shi 
or  breaking  of  pipe  connections  if 
floods  or  explosions  shouia  occur, 
etc.,  ana  subject  the  tanks  to 
severe  strain 
ment,  J^ily  1^' 


ting 


(Indus 
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IN  FIFTY  YEARS. 

The  two  greatest  boons  which  the 
engineer,  using  the  description  in 
broadest  sense"  has  conferred  upon 
the  world,   are  mechanical  tramsport 
and  electrical  ccmjTiunication.  Both 
have  been,  born  and  have  reached 
th:ir  present  state  of  development 
within' the  last  hundred  years;  and 
the  l?.tter  has  been  Jhe  product  of 
riod  which  can  be  measured  by 
lifetime  of  the  three  latest 
generations.   To-day  we  celebrate  tht 
jubilee  of  the  f  oundation-'cf  the 
Eastern  and  Associated  Telegraph 
Gcm.panies.     In  June  I872,   the  four 
companies  ovming  the  seven  thousand 
odd  miles  of  cable  which  form.ed  the 
telea:raphic  route  to  India  were 
amalgamiated  tc  form  the  Eastern 
Telegraph  Cpmipany. 
(Electrician  21/7/22) . 
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SHIPPING  SALES. 


(OQNTIITUED) 


iThers  has  been  poor  island 
r  second-haiid  stsao  tonrxage 
csntly.   but  some  signs  of 
creased  demand  are  now  noted 
d  several  sales  have  been 
de . 

The  Booth  S.S.   Co.,  Ltd., 
ve  just  sold  their  vvell-lmo.rn 
ner  Anselra  to  a  firm  of 
gent  ins  shipov;ners,   but  the 
ice  has  not  been  disclosed. 

The  triule-scrov;  turbine 
earner  Royal  George ^  latterly 
iged  by  the  Cunard  Line  has 
en  sola  to  shipbreakra-s  on 
e  Continent  J   whare  she  'Vill 
broken  up. 


3HIP.P  I NG  AMAL  GAMA  T I  ON 


I  provisional  arrangement 
s  been  approved  for  the  amal- 
mation  of  the  Dublin  Lan- 
shire  Shipping^ Co . ,   and  the 
itish  &  Irish  Steam  Packet 
The  Dubli  n  ^  Lancashire 
is  to  be  v;ound  a  p  and  its 
siness  and  property  transferred 

the  British  &  Irish  Co.,  in 
nsideration  of  cash  and  shares 
that  comipany. 


SHIPPING  IN  ITALY. 

According  to  advices  from 
aly  the  situation  is  unchanged 
d  comparatively  lev;  ships  are 
ported  on  voyage  from  Italian 
Its  -  s specially  Genoa. 
During  the  week  l3th  to  2-;th 
ne  there  .:ere  58  arrivals,  viz 

steamers  and  I4  sailing  vessels, 
th  a  total  cargo  of        337  tens 
d  there  v/ere  four  colliers,  with 
total  cargo  of  13,020  tons. 

U.S.  SHIPPING. 
From,  our  own  Correspondent) 


an  effort  to  reduce  the 
:xpenditurc,  amounting 


to 


on  government 


In 
nual 

E-ne  ^  45,000,000, 

rchant  ships,   the  Shipping  Board 
3  ^  as  ke d  the  f  o  r  m^o  s  t  ma r  i n g 
gineers  01   the  coun-cry  to  appoint 

to  3tuu.y  and  repor'c  on 
thods  of  saving.     Among  the  assoc- 


saving  of  only  one  per  cent  'A'ould 
amount  to  0450,000  v-hich  in  itself 
A'culu  justify  the  sche-.e.     It  is 
expected  that  similar  methods  v;ill, 
later,   be  emiployed  in  mi-ttters  of 
ships  stores,   subsistance,  repair- 
anid  other  expenses. 

Tnc:  Shij3ping  Boara  reports  a 
sli^ntly  better  tone  in  the  sit- 
uation and  that  on  June  24th  there 
v;are  397  vessels  in  operation, 
these  include  forty  undergoing 
repairs.     They  are  all  steel  ships 
ano.  are  a  part  of  the  1,015  -'^"hich 
the  Boara  0  ^'ns  . 

It  Vvas  intimated  this  v;eek 
that  the  Board  m:ay  decide  to  scrap 
the  tv^enty  or  so  ex-Gorm.an  liners 
which  ar':  at  present  rusting  at 
pisrs.     It  is  said  to  be  doubtful 
if  they  '.vill  e^'■cr  be  of  value  in 
ocean  service. 

A  sub-contract  has  been  awarded 
•GO  the  ?-iabody    Engineering  Co.  for 
the  installation  of  the  oil  burning 
equipmicnt  on  the  S.S.  Leviathian. 
It  is  estim.ated  that  the  change, 
tos^ether  with  improvements  to  be 
made  in  the  turbines,  v.- ill  increase 
the  horse  po'.ver  of  the  shii:'  from 
90,000  to  100,000. 

Four  comipanies  -.-ere  organized 
during  the  month  of  June  to  engage 
i  n  som.e  branch  of  the  shipping 


industry . 
invest  mient 
0700,000.  The 
per  comipany  is 


The  aggregate  indicated 
in  these  com.panies  vvere 


average  investment 

0175.000. 


SHIPPING  PROFITS  IN  GEKvLAOT 


vvhich  have  agreed  to  ; cooperate      aeoentures  0: 


tions 

e_th3  American  Societv  of  mechanical 
ginners,  and  the  harine  Engineers 
neficial  Association.     According:  to 
esent  plans  it  is  proposed  to  -lace 
n  on  representative  steamers  tc  ma,:e 
scientific  study  of  fuel  ccnsumLtion. 
having  been  pointed  out  xhat  a 


At  the  end  of  June  last  there 
were  i  n  Germiany  52  joint  stock 
n.-..vigat ion  companies  each  v;ith  a 
capital  of  over  1,000,000  miarks, 
their  com:bined  total  capital  and 
reserves  being  3,620,299,000  ma.rk3. 

Of  these  com.panies,   39  have 
published  their  business  reports 
for  the  year  I921.     The  business 
results  of  those  comipanies  which 
had  issued  any  statemient  of  the 
of  the  half-year  shcvjcd  a  total 
surplus  of  revenue  over  expenditure 
(incluaing  the  amounts  brought 
forward  fromj  the  previous  year)  of 
330,346^000  marks,   ;vhich  represents 
a  return  on  the  share  capital  and 


-3 
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per  cent 
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LAW  COURTS 
STEEL-F^RMSS  ACTION 


,    Messrs.  Thomas  Oxley  Ltd. , iron 
.ind  steel  riierchants,   Shiloh  Works, 
Stanley  Street,   Sheffield,  brougnt 
in  action  against  Messrs.  F.  K.  cc 
■J.  W.  Moore,  builders  and  contrac- 
tors, Shirsbroolc,  for  breach  of 
,\farranty  on  the  sale  of  a  gas  engin., 
ind  claimed  damages  amounting  to 
£491.   3-  lid. 

For  the  plaintiffs  it  ivas  st^t3d 
that  in  June  191^^   the  dsfenaants 
Difered  to  sell  a  gas  engine  statsa 
to  be  of  49  n-P'  for  £210.  and  they 
Dought  it  for  £200.     It  --vas  agreed 
that  the  engine  should  remain  tem- 
porarily at  the  defendant's  pren';iS33. 

The  plaintiffs  resold  and 
islivered  the  engine  to  a  firiii  in 
Cornwall  in  1920,  representing  it 
to  be  in  accordance  v/ith  the  defen- 
dant's description.     When  it  was  set 
ip  motion  it  vvas  found  to  be  of  only 
35  h.p.  and  useless  for  purchaser's 
requirements.     The  cngina  ;:as  re- 
placed by  another  at  groat  expense 
to  plaintiffs. 

The  defendant  aenied  having 
given  a  warranty  or  a  description 
of  the  horse-poweif  of  the  engine, 
and  further  stated  that  they 'never 
agreed  that  the  price  should  be 
£200. 

yir .  Justice  Gr.3er  held  that 
there  had  been  a  breach  of  vvarranty 
and  av.'arded  the  plaintiffs  nominal 
damages  amounting  to  £5.  -  a  sum 
already  paid  into  court,   the  def- 
endants to  have  costs  from  the  date 
of  paying  in. 


SWEDISH  IRON  5:  STEKL 
MARICET 

According  to  a  Stockholm  mess- 
age the  situation  on  the  Swedish 
iron  and  steel  market  does  not 
show  much  change.     There  is  still 
a  demand  from  abroad  for  Swedish 
iron  and  steel  products.     The  pig- 
iron  market  is  unusually  dull. 
There  is  some  buying  in  German 
quarters  of  certain  kinds  of  st^el 
such  as  Bessemer  and  Marti  n. 
Japan  is  also  buying  some  pig- 
iron  and  France  has  made  purchases 
of  raw  steel  for  delivery  to  buyers 
at  mills. 

The  home  market  situation  on 
the  whol3  is  cGu;parativ -ly  good. 


LAV-  C:7RTB. 
L 

SALF  OF  AH  GIF  :.:jTOR  CAR 


At  the  Bristol  County  Court, 
before  Acti  ng  Judge  Richards^ 
on  July  l;.th,  the  case  ivas  heard 
of  Oliver  Tcvey,  poultry  and 
pig  farmer  and  light  haulier  of 
th3_Cause-^^ay  Coalpit  Keath  and 
H.   E.   Jefferies,  motor  enr;ineer, 
of  32  Staple  Hill  Road,  Fishponds. 
Plaintiff  claimed  £50  for  damages 
he  alleged  he  had  sustained 
ov.'ing  to  the  defendant  selling 
hi  m,   on  '.aay  13th  1921,  a  De"' 
Dion  motor  car  which  vvas  not  in 
accord  with  the  representation 
made  as  zc  the  suitability  of 
the  car  for  the  purposes  for 
which  plaintiff  required  it. 

Ivlr.  Weatherly  saia  the  plaintiff 
was  brought  into  contact  with 
I-'r.  Jeff  Dries  through  taking  to 
him  a  .motor  vehicle  that  needed 
repair.     In  the  course  of  con- 
versation L:r.  Jsfferios  suggested 
that  he  should  get  him.  another 
ce.r.     Ho  knew  one  that  would  suit 
his  purposes.     Plaintiff  consented 
Mr.  Jefferies  secured  a  second- 
hand car  from  the  then  owner, 
and  said  it  ivould  require  some 
overhauling  and  would  then  be 
fit  for  use.     The  price  agreed 
on  was  £45'  ^.nd  the  plaintiff 
paid  £30;  keeping  £13-  until  the 
repairs  were  completed.     The  car 
was  delivered  on  May  13th  when 
the  balance  was  paid.     The  car^ 

however,   turned  out  unsatisfactory 
and  many  times  broke  down.  On 
February  15th  the  car  finally 
collapsed.     It  was  towed  to  def- 
endants premises,  and  had  been 

there  ever  since.  Jefferies 
admitted  the  car  would  cost  him 
more  to  put  it  in  proper  order 
than  .vas  primarily  pj;.id  for  it. 
Plaintiff  asserted  that  he  pur- 
chased the  car  on  the  recomm.en- 
dation  of  Defendant.  Jefferies 
Cionieu.  giving  a  warranty. 

Plaintiff,    in  evidence,  said 
he  had  paia  £10.   for  haulage  to 
be  acne  for  him. 

His  Honour  gave  judgment 
for  plaintiff  for  £30. 


Messrs.   McXechnie  Bros.  Lta., 
Rotten  Park  Sxreet,  Birmingham, 
3t::ite  that  the  basis  price  to 
date  for  Brass  Rods  is  6|:d, 
per  lb. 


c«i}'6ti  Ju3.y  x^e^ii 


CCITT.^ACTS 


■JiNDERS 


ons,  'Vhsel3  6:  Axieo  .     T n e 
ilh-ma  oc  KiAi/.aon  Rail\;a,y  (Jc 
:it3  tenders  u  p  to  Au.2:u3t 
L  for  th3  supply  cf  (l)  100 
oreci  ^^00 as  v;:;4;on3  ^ma  (2) 
pairs  of  v^heeis  and  axles 
cifications  10/-  3aGh  from 


Steel  3all..o'G 


/lis  i'zC 


rsta: 


•y.  237 


Grasharn  House, 


)lley  Hoist.     The  Plymouth 
poraticn  call  for  teno.ers 
•  the  construction  oi'  trans- 
fer runv/ay  travelling  trolley 
St.     Last  day  for  tenders 
just  q-th.     Spaodi  icat ion  £1. 
jctrical  Enp^inaer,  Prince  Rook. 
riTiOuth . 


jair  of  Boilers  &c 


Th; 


sgov;  Corporation  is  open  to 
eive  tenders  for  the  repair^ 
lova'cion  c^.nd  r  ?i;;0val  of 
.  1 3 r s  .    s t  e c- 1 .1  J.,  i p^ e s ,   he t  i n g 
1  hot  ■.vater  apparatus  at 
leluhall  Hospital.  S^.^c. 
U/-  Office  of  Public  '■'(:Tx.r 
Gochrand  Street,  Glasgow. 


Ha  n  dl  i  T- ;    Plant  &  c 


The 


ih  Coaii.".i33 loner  for  South 
[■ica  io  open  to  receive  teno.ers 
to  October  loth  for  the 
pply  and  erection  of  (l) 
1  handling  plant ,    (2)  Ash 
-dlin^  _.'lant,  and  (3)  eir~ 
ating  v;ater  screening  plant 
pover  station  for  Glencoe- 
,err:.3,r ir zburg  electrifi- 
.on.     Specifications  .Ig/ji^/- 
h  from  High  Commiss ioner , 
-falgar  Square,   London',  f  •  g 


itrifu::'al  Pui 


d.ee 


or  3 . 


'h 


n:.  1 1 0  n 
:-ly  of 


rite  tenders  for  the  sUj^^ 
.trlfugal  pumps  and  el ec  uric 
oors.     Last  aate  July  jilct. 
•  cification,   Tcan:Clerh,  (Jity 
imbers,  GlaSf^c.;. 

:al3,   Belts,   duts,  Piv:-;ts. 
Is  Bonibay,   Berada  and  Central 
dia  Rail  nay  e.^-ll  for  tei-n.ere  up 
Ausut  2nd  for  the  supply  cf 
metals,    (2)  bolts,    nuts  and 
rets,    (3)  dog  s,.il:^s,    (4.)  aire 
ugs  and  netting  and  (3)  rrood 
rev.s,   nails,    split  pins  dc. 
ecificaticn  Hos.   1  d:  2,   £1  each; 
s  3  -  3  ^-C/-  each  from  the 
cretary,   91  Petty  France, 
ndon.     S  .    .  .   1 . 


SoiAth  In^.-i^-ii  R;j, ij..._.y  Company  c.:-ll 
for  tenders  for  tne  supply  of  (l) 


3t  v'agons  and  nine 
(2;  3S3  locoi^ct ives 


:70  Steel  balla 
brake  vans  ana 

and  2,000  carriage  ana  aagon  tires. 
Last  day  for  tenders  August  _th. 
Specification  £1.  from,  the- Office 
of  the  Company,   9I  Pettv  Fcance. 
London,   S.Vi/.,  1. 

ovi;itchboara  App-^rj^tus  .     Tenders  are 
invite;-(.  for  the  supply  and  install- 
ation of  sa i tchboards,   rotary  con- 
verter ana  other  accessories  for 
Gand-Saint-Pierre,   Alost  Herd  and 
Denderlceuw.     Tenders  aill  be  openeu. 
on  August  2na.   and 'should  be  a.:drss- 
sed  in  sealed  envelo;^:~s  to  a.  Foulcn, 
Aaministrateur  ue 3  Voies  et  Travaux. 
Soumission  d '  entreprises  de  tr.;-vauz 
publics,   17,   rue  de  Lcu'^/ain,   Bruzell  2 
Copy  of  the  specification  and  oca- 
ditions  of  tender  can  be  inspected 

t  the  Department  of  Overseas  Trade, 
{Room  49)  33  Ola  Cueen  Street, 
^•■est:;iin3ter .   Lonuon,   S.vp,   L.  'Ref. 
ia2o^/Fb/vp) . 

Water  su^:i-d, y  to  Steam  Wagons  uc .  Tne 
Conjoint  Committee,   composea  of  repre- 
sentatives of  the  British  V;atsr\vork5 
Association  ana  of  Associations  of 
Motor  Users  c:  Mfrs.,   are  preparea  to 
receiveate-nders  iromi  firms  of  loch 
and  stamping  manufacturers,  mainafactur 
inr  en.^ineers  and  founders,   for  the 
construction  of  a  spec im- en  mechanism., 
a,nd  for  the  subseruent  supply  of  the 
necessary  quantity  required  by  the 
V'ater  Undertakings  in  the  country  who 
miay  adopt  the  scheme.     Conditions  01 
tender  &-nd  arav/ings  of  the  miechanism; 
m.ay  be  inspected  at  the  offices  of 
J .   R .   D a V  i  d s on ,  M  .Sc.,  W'  a t  e  r  ang  i  n  e  e  _  , 
Liverpool  Corporation,   55  f^le  Stre ^  ; 
Liverpool,   mr.   Fred  J.   Bixon,  26: 
Par^o,^!  30  Street,   3ir...i.._^ham  or  the 
Secretary,.  British  '"ateraorks  Assoc., 
173;   Roseberry  Avenue,   London,  E.G., 
1,   bet'aeen  the  hours  cf  11  ;i  and  4- 
(Saturdays  exceptea)  during  the 
months  of  August  and  September. 

Air  Brake  Eqtiipmients .     The  Melbourne 
Tramways  Board,  invites  tenders 
closing  Septemiber  13th  for  27th, 
for  straight  air  br.die  equipments 
for  si  ngle. truck  tramcars. 
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UN^"ARRAIvTED. 


Th.e  Printers  Strike  still  persists  in  the 
Manchester  District  "and  a.g3.in  prevents  the  pub- 
lication  of  ouit  noriijal  issue.     There  are  signs 
that  the  strike  is  not  entirely  popular  among 
the  particip3-nts,  and  we  are  glad  to  note  this. 

We  have  previously  referred  in  these 
columns  to  the  methods     eopted J.by  the  rank  and 
file  in  thro7i;ing  over  their  leaders  after  a 
settlement  has  been  reached.     In  this  case  an 
agreement  was  signed. by  all  interested  parties 
in  Sir  David  Shackle tonils  room  to  refer  the 
question  of  Trnge  reduction  to  the  Industrial 
Court  for  settlement;     The  terms  of  reference 
were 

"Should  there  be  a  reduction  in  wages 
of  the  members  of  the  Typographical  Asso  c- 
iation?     If  so,   what  e^jiount  and  ho'^;  any 
such  reduction  should  be  divided  and  at 
what  date?'= 

It  m.ust  be  agreed  by  all  riacht-minded  and 
thinking  persons  that  after  once  agreeing  to  abide 
by  the  findings  of  the  Industrial  Court  any  such 
strike  action  as  has  been  taken  is  unv/arranted  and 
that  the  leaders  who  signed  the  agreement  are 
jettisoned. 


WIRELESS  DEVELOPMEl^T 


The  rapid  develop  ment  of  wire- 
ss  has  been  one  of  the  wonders 

the  age.     In  America  they  mioved 
star  at  first,  but  we  i  n  Great 
itain  are    surely  and  steadily 
ining  ground  and  our  electrical 
rms  are  fully  alive  to  the  great 
d  growing  market  for  wireless 
iparatus.     It  will  be  news  to 
.ny  people  that  there  are  over 
ghty  wireless  societies  in  Gt. 
itain.     Many  who  are  interested 
.  the  subject  of  radio  just  now 
gard  a  rec-eiving  set  as  a  new 
y  for  amusement  purposes  and 
'.il  to  view  it  as  a  great  engin- 
Ting  trium.ph  with  a  wide  range 

usefulness.     Broadcasting  will 
'^'a.sa  to  be  a  novelty  before  long, 
'id  as  Mr,   Godfrey  Isaac  says  in 

=hcrt  spac  e  of  time  it  will  be 
/:3.rded  as  a  necessity. 
;    The  manufacturer  should  be  alive 
I    the  potentialities  of  foreign 
!.r.ds.     In  the  most  obscure  corners 
^   the  globe  there  will  be  a  demand 
I  r  apparatus  in  the  near  future. 
[1  the  '^est  Indies  a  system  of 
j-Tsless  telephony  now  connBcts  the 
prk's  Islands  and  Caico*s  Islands 
|is  sam.e  installations  being  used 
i'i-so  for  '^'irsless  telegraphy  s^nd 
!(3r  comm-ijnication  with  ships;  the 
jistance  co^'ered  by  the  radio  tele- 
jiione  circuit  is  about  t''velve  miles. 


It  is  interesting  to  note  that 
recently  a  broadcasting  station 
was  opened  at  the  Kursk  railway 
station  in  Moscow,   the  station 
being  built  by  the  Nishjii-Novgorod 
Labatory  cf  the  Russian  Government 
for  the  purpose  of  broadcasting 
official  messages  and  wireless  press. 

An  Am.erican  Consular  report  gives 
prom.inence  to  the  fact  that  our  own 
Poldhu  station  in  Cornwall  has  been 
substituted  by  the  new  Marconi  at 
Ongar  as  the  transmitting  agency 
for  Spain.     The  chief  interest  in 
this  and  sim.ilar  statements  is  that 
Americe.n  manufacturers  regard  Britain 
as  a  likely  market.     British  elec- 
trical firm^s  will  have  to  m.eet  big 
competition,  not  only  in  foreign 
lands,  but  in  our  colonies  and  at 
horrrc.     V'e  ha.ve  a  vbtv  satisfactory 
record- in  electrical  engineering, 
but  one  of  the  difficulties  of  man- 
ufacturers will  be  to  keep  abreast 
of  progress-     Ever^'"  day  almost  we 
y.'iay  expec  t  new  inventions,  and  we 
must  see  to  it  that  all  the  pioneer 
work  is  not  dene  on  the  other  side 
of  the  Atlantic. 

This  offers  a  splendid  field 
for  research  work  not  only  by 
those  who  have  had  considerable 
experience  of  ordinary  telegraphy 
':ut  by  our  younger  electrical 
en'-~ineers  . 
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Engineering:  Stoppage 

We  con'TTritulate  the  leaders  of 

sneine-er ing   vorkers  on  their 
tesmanship.     On  a  ballot  note 
A.E.U,   the  Foundry  ■''orkers 
General  ''-or Vers  decided  by 
900  votes  to  43,937  against 
acceptance  of  the  employers 
sals  for  the  7/i thdraival  of 
of  the  '-"^-'ar  bonus  by  three 
3  of  5/6  each,  at  intervals 
one  month.     A  separate  vote 
the  Federation  of  Engineer- 
y  8:  Ghiiobuilding  bYiions  recor- 
,  for  the  reduction  16,064 
xinst  32,069.     Botli  bodies 
~U6d  instructions  to  their 
bers,   despite  the  vote,  to 
:  ep  t  t h  e  r  e 6:0  c  t  i  on  s  . 

:  :bvilders  &  Overtirie. 


The  Ne?;ctiatrnt:  Ccmwittee  01 
-3  Federation  01   Engineering  & 
:pfcuildin2:  Unions  me  t  the  ship- 
Iding  enployers  in  conference 
9,  ''■'ictoria  Street,   to  discuss 
'  jucsticn  of  overtime  and  night 
1ft  T/orking.     After  som.e  con- 
? era t ion  had  been  given  to  the 
tter  it  was  decided  to  hold  an 
.journed  conference  at  Gsirlisle 
i:  August  10  th.     Mr.  J  ohm.  Hill 
tated  that  there  was  no  truth  in 
e  suggestion  that  the  conference 

reference  to  any  further  red- 
;tion  in  the  --var  bonus  apart  from 
'at  ?7hich  had  been  a,greed  to. 

British  Flying  Boat. 

The  L'apier-engined  superrr;ar ine 
lying  boat  '.vhich  has  been  entered 
)r  the     Schneider  Cup  -  the  only 
iternaticnal  r.iarins  a'/iation  trophy 
is  the  only  British  challenger 
5r  this  trophy  since  1919- 

The  construction  of  the  machine 
i-s  well  fcr-vard  vmen  the  Italian 
^ithcrities  brought  the  date  for- 
':.rd  fourteen  days,  and  day  and 
iight  '^^oik  had  to  be  employed  to 
linish 'in  time.     As  a  miatter  of 
3.C  t  only  three  tests  '-^JeTO  nez- 
3-ary  and  these  flights  "ere 
Firried  out  very  late  in  the 
''=:ninQ:.   one  01   them  taking  place 

the  moonlight. 
The  performicnce  of  the  miac- 
me  on  these  tests  has  exceeded 
xpsctations.     Its  speed  is  claim- 

to  surpass  anything  '.^hich  he.s 
re  viously  been  accomplished  b^ 
f lying  boat. 


Increasing:  Coal  Exports. 

Gce.l  exports  from  the  Worth 
East  Coast  have  been  stimiUlated 
o'vving  to  the  U.S.  miners  strike. 
There  are  miany  orders  for  South 
Amierics-,  .a  m.arket  '/;hich  has  been 
practically  closed  to  us  since 
the         .     The  tra.de  unions  have 
wisely  refrained  fromi  interfering. 
A  contract  for  100,000  tons  of 
Northumberland  steam  coal  'A'as 
recently  placed  b3/  Germ.s.n  Rail";;ays 
for  shipmxent  during  Septemiber, 
October  and  ivov ember. 

London's  Air  lefsnce. 

It  is  reported  that  an  a^ir 
defence  sta.tion  for  London  is  to 
be  established  at  Biggin  Hill, 
Bromdey,  Kent,   '-hers  experiments 
in  night  flying  are  to  be  carried 
out  by  the    Royal  Air  Force  fight- 
ing s:__uadron  ^b,  no7.r  on  its  '^iray 
home  from  the  East.     Biggin  Hill 
will  be  used  as  a  bass  for  other 
sciuadrons  concerned  in  the  defence 
of  London  from;  the  air.  Fifteen 
miachines  sill  be  stationed  there 
at  first,  but  this  num.ber  •■■vill  be 
added  to  as  other  squzodrons  use 
the  station. 


Iron  '"'orkers  Y/ages. 

The  ascertainment  of  the  accounts 
to  the  Board  of  Conciliation  for  the 
manufactured  iron  and  steel  trade  of 
the  North  of  England  indicates  that 
prices  have  sho;m  an  upward  tendency 

In  Liarch  and  April  the  selling 
price  of  bars  7;c.s  £11.   3'  5b.  and  in 
May  and  June  £11.   7*  Hd.,  while 
angles  ;7ere  £12.  Ic .  and  £11. 

13.  Id.   respectively.     The  average 
price  has  adva.ncea  from  £11.  5-  10*2: 
to  £11.   8.  0.27d.     From  this  -.veek 
wages  Hill  be  advanced  2^  per  cent. 

Vertical  Flight  Problems. 

It  is  reported  that  a  nevir 
type  of  aeroplane  term^ed 
Nelithoplane  has  been  offered  to 
the  Air  Ministry.     Experts  'vho 
v/ere  previously  enthusiastic 
about  the  helicopter  are  im.pressed 
-.Tith  its  enormious  possibilities. 

Hi gh  Rail  Ra t e s . 

The  Council  of  the  Mining  Asso- 
ciation ha,s  passed  a  resolution 
expressing  its  disappointment  at 
the  small  measure  of  relief  recently 
granted  by  the  English  &  Welsh 
Railways  comipanies  from  the  heavy 
burden  im.posed  upon  industry  by  the 
high  rates  charged  for  the  carriage 
of  coal . 
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I3tv  in  ^via^tion . 
'The  experience  cf  Mr.  A.  S. 
cockson,  flying  a  Handley- 
;e  passenger  machine  fitted  '-vith 
!  Rolls-Royce  engines  f  ro?T;  Paris 
'London  a  fe-'j  days  ago  proved  the 
^essity  of  having  t7w  engines 
"'ted  to  coniiT.ercial  aeroplanes. 
|Fhen  over  raid-Channel^,  a  slight 
hanical  trouble  ms  discovered 
j,the  port  engine.     The  engine  v/ci^, 
i|t  running,   but  at  several  hun- 
d  revolutions  per  rainute  less 
[.n  is  required  in  order  to  use 
1  full  poT/er. 

jit  regula.r  intervals  he  reported 
I  home-.vard  progress  which  ms 
'  te  ncriT.al  and  in  due  course 
beared  over  the  Croydon  aercdrc  c:. 
'pJbout  4j        ft.     A  perfect  lanl- 
,;  i3sras  made.     As  he  crossed  the 
["lish  coast  at  approxi::iately 
iOO  ft.   the  machine  perf|orm,ed  the 
karkable  feat  of  ha.ving  clirr.bed 
31  3^000  ft.  and  flo\TO  -Jith  com- 
Bte  success  for  seventy  miles 
ph  only  one  engine. 

j.p  Repair  Order  for  Holland. 
I  The  Houston  liner  Hyacinthus 
Isteam.er  of  7.356  tons  has  jUBt 
lift  the  Mersey  for  Rotterdam, 
vdT3  extensive  repairs  vrill  be 
crried  out  on  her  after  a  twelve 
nlath's  lay  upp    Tenders  for  the 
'\ik  -re re  confined  to  two  firmiS 
c/ly  -  ;/fessrs-   '''ilton  Ltd.,  of 
Etterdar.  and  Messrs.  H.  &  C. 
(fayson  of  Birkenhead.  The 
litter  dam  tender  -vas  consider- 
cfly  below  that  of  the  British 
i^TTTi  and  consequently,  though 
*i  th  regret,   the  steamer  has  been 
::'nt  across  the  North  Sea. 
'  One  of  the  reaaons  given  for 
Iftterdam  being  able  to  under- 
{.t  is  that  'mges  in  the  ship- 
'  ilding  and  engineering  trade 
Holland  have  suggered  since 
'le  beginning  of  February  a  drop 
18  per  cent  and  .'Jill  in  Cc(fcb- 
;;r  fall  a  further  4  P®-  cent. 
|ie  cost  of  living  in  Holland  is 
j:ated  to  be  as  high  as   in  En;:land. 
jie  rate  of  exchanre  being  b el 017 
fie  normial . 

,iblin  Pock  Representation, 
j    In  response  to  the  invitaticn 
K  the  Dock  5:  Ha,rbour  Authorities 
Association,   the  Dublin  Fort  and 
jocks  Board  appointed  Mr.  Holl-jvey 
f  G.  B3II  &  Sons,  Shipbrokers 
lablin  to  succeed  the  late  Mr. 
!'ndre''''js  as  their  representative 
■n  the  Assoc  i.^  t  i.< 'I'- . 


Rc  ;  1  I rn p r  o  v  em  en  t . 

It  is  prcpcsed  to  im.prove  the  m^ain 
rcaas  of  Lancc^shire  during  the  current 
linancial  year  at  an  expenditure  of 
£2>,5,190,   of  vvhich  axout  one-half  ?dll 
be  paid  by  the  Ministry  of  Transport. 

The  estimiates  of  the  County  Co^jincil 
for  the  year  had  to  be  limdted  in  con- 
£-e:uence  cf  the  demiand  for  econom:y  to 
a  i-orr.  not  exceeding  the  expenditure 
incurred  in  the  previous  year,  but  it 
h;i;-  since  been  ascertained  that  the 
Ministry  of  Tr'^-nspcrt  are  in  a  pos- 
ition to  contribute  to  a  total  expen- 

are  of  £712,128  during  the  present 
financial  yea.r,  as  against  the  sum 
ci  £511,709  Tifhioh  it  ""/as  proposed  to 
span:!  if  schemes  of  surface  recon- 
struction on  Class  1  m.ain  roads  are 
E--bmitted. 

bMi  j'luilding  in  Australia. 

---ccording  to  the  Ccm.m;on-7eal th 
shipbuilding  airector,   the  ship- 
bv:-lding  industry  is  quiet,  and  no 
ciders  are  comdng  to  hc^nd.  The 
.:ii3:tor  states  that  t '^0  12,000  ton 
sh. ps  are  being  constructed  at 
Co -Meat 00  (N.s.W)  one  6,000  ton  vessel 
at  Melbourne,  and  another  at  Adelaide. 
Tc  keep  mien  employed  at  "'alsh  Island 
'M.SMn)  says  a  Sydney  report,  the 
suTgestion  has  been  m:ade  that  the 
c'i:.te  Government  should  undertake 
the  construction  of  a  dredge  for 
iJf. -castle  at  a  cost  of  £200,000  and 
one  for  the  northern  Ne--;  South  v^'ales 
rivers,   at  a  cost  of  £75,000.  The 
Minister  of  Public  '^'orks  stated  that 
he  is  endeavouring  to  make  certain 
-a-rar.gem.ents  for  funds  -'-hich  T/ill 
perm; it  of  ivork  in  connection  with 
tlM.s  dredging  plant  beins:  carried 
cT't  at  the  M'alsh  Island  dockyards. 

Aeric.l  Race. 

The  a.erial  race  round  Great  Britian 
for  a  cup  presented  by  the  King  vvill 
be.'in  on  Septemiber  8,   starting  and 
fiiicMiing  at  '''b.ddon  Aerodrom.e,  Croydon. 

The  course  r/ill  be  approximately 
55c  miles,  3.nd  -vill  be  divided  into 
t^".'G  sections  to  be  comipleted  on  t'.vo 
ccnsecutive  days.     The  sections  vvill 
'.  ?  a  I V  i d ed  into  stages. 

Among  the  entries  so  far  are 
The  Luke  of  Sutherland,  President  of 
t;  3  i^iro  League;  Lieut.  Cel.   Frank  K. 
i  ■  : . ■  1  e an  ,     i c  e  C iia i r man  of  the  R o y a  1 
,-.cro  Club;.  Sir  Samiuel  Ins  tone 
'Tnstone  Air  Line);  A,  V.     Roe   (A,  Y, 
Roe  &  Co.   Ltd..)  Sir  Henry  vihite 
Smith  (Bristol  Aeroplane  Co.  Ltd} 
H.   Scott  Paine  (Superm.ar ine  Aviation 
V'orks)  . 
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POWER  TRANSTvUISSIOIf  lA'  EUCINEERING  VfORKS 


By  Hubert  Bentley,  A»M.I.I\!e  ch.E 


A  general  survey  of  the  modern 
fi(hine  shop  reveaJs  ccnsiderably 
proved  methods  of  machine  tool 
.;»,vi;ia;  to  those  in  operation  some 
,;:nty  years  ago.     The  electric 
1  .or  has  displaced  in  m.any  cases 
■.  gas  and  oil  engine  drive  to  the 
leshaft.     Though  the  means  of  tran- 
'.tting  the  po'/rer  by  belt  is  often 
i:ained,   the  increased  use  of  the 
■Lin  or  direct  geat  drive  is  very 
i;iceable.     Again  the  countershaft 
:'t  speed  cones  in  many  cases  have 
5appeared  with  the  advent  of  the 
:ect  drive  from  the  lineshaft  to 
jingle  pulley  all-gear  driven 
)hine.     Lastly,   the  direct  elec- 
uc  drive  is  perhaps  the  most  not- 
jable  change,  for  this  eliminates 
'iirely  the  use  of  belting  and  line 
,i  counter  shafting.     The  chain  and 
rocket  wheel  drive  is  employed  in 
ly  cases  betr/een  the  prime  mover 
i  the  lineshaft,   the  countershaft 
i  lineshaft,  a.nd  on  the  machine  it- 
If,  where  the  motor  is  an  integral 
rt  of  the  design. 

Dealing  with  the  machines  theme 
Lves,  the  method  of  obtaining  the 
rious  speeds  and  feeds  have  change;d 
eatly.     The  five  speed  cone  many 
ars  ago  seemed  to  die  out  in  favour 

the  four  speed,  while  to-day  the 
tter  is  certainly  being  replaced  by 
e  three-speed  cone  and  extra  gear- 
g.     Carrying  the  principle  a  littl3 
rther,  vre  arrive  at  the  single  pulley 
1  gear  drive  which  now  represents  the 
andard  practice  of  man^^  of  the  lead- 
g  machine  tool  firms. 

It  rmsl  also  be  acknowledged  that 
e  use  of  belting  for  driving  the 
ed  mechanism  is  almost  a  thing  of 
s  past.     The  neat  and  compact  gear- 
>i,  with  its  hardened  steel  feed- 
ers and  quick  change  feed  levers, 
3  of  course,  Ti?ny  advantages  over 
s  old  method. 

Before  seeing  how  these  new  rriethods 
B  being  applied  to  the  modern  m.achins 
3l  it  is  advisable  to  consider  the 
vantages  clairaed  for  the  electric 
ive  and '-the  chain  drive  over  the 
ier  system  of  belt  driiJ'ing  by  mesons 

pulleys  and  shafting.     Dealing  first 
th  the  electric  drive,   by  the  use  ci 
lumber  of  electric  motors  for  dr-uV- 
5  different  sections  of  the  works, 
O'-im  as  group  driving,    it  is  possible 

stop  or  run  any  one  particular 
c;tion  independent  of  the  others. 


Small  diameter  shafting  may  be 
used  throughout.     It  is  very  un- 
economical to  r-un  a  section  of  the 
works  fropi  a  large  prime  mover;  a^rd 
breakdcvjn  stops  the  whole  works, 
and  the  main  line  shaft  has  to  be 
of  sufficiently  large  diameter  to 
transmit  the  whole  power.     The  in- 
creased use  of  ring-oiled  bearings 
and  ball  and  roller  bearings  for 
shafting,  leads  one  to  the  con- 
clusion that  the  waste  of  power, d^ie 
to  friction  etc.,   is  bemng  more 
seriously  taken  into  account,  'i^hen 
one  considers  that  such  losses  are 
continuous,   everyday  charges,  it 
will  be  seen  how  useful  records  of 
power  costs  in  various  sections  of 
the  works  becomie,  and  no  system;  of 
driving  lends  itself  better  to  as- 
certaining these  costs  than  the 
electric.     There  is  certainly  very 
little  infcrmjation  available  on 
the  power  consumption  in  engineer- 
ing works.     A  direct-coupled  drive 
to  the  lineshaft,  with  no  interm.e- 
diates,  on  the  principle  of  the 
steam-  turbine  and  electric  gener- 
ator, vjould  be  the  ideal  m.ethod  of 
obtaining  a  group  drive,  but  this 
is  not  applicable,  on  account  of 
the  speed.     The  group  system  of 
driving  for  eacSa  section  of  the 
works  is  frequently  adopted  in 
preference  to  the  individual  or 
separate  motor  to  each  machine 
m.ethod,  on  account  of  the  expense 
of  the  latter.     However,   there  are 
many  advanta.ges  coupled  with  the 
individual  drive,   and  especially 
v;here  nev;  works  are  being  contem- 
plated these  should  be  carefully 
weighted  up  in  addition  to  the 
extra  expense.     Overhead  shafting, 
pulleys,   and  belts  can  be  dispense 
with  resulting  in  better  lighting 
ird  ventilating,   as  well  as  pro- 
ducing greater  com.fort  and  clean- 
liness.    Overhead  travelling  cranes 
cs.n  be  used  to  better  advantage, 
and  there  is  no  need  to  make  pro- 
vision in  the  girder  work  for  the 
brackets  and  hangers  necessary 
with  belt  driving,     A  considerable 
amount  of  power  is  saved,   as  each 
machine  C3.n  be  placed  in  any 
position  in  the  works,   the  cables 
being  carried  to  the  position 
adopted,  and  a  drive  effected,  and 
if  necessary  the  m^achine  may  be 
made  portable  so  that  it  ca.n  be 
carried  by  crene  to  the  job  it- 
self.    No  power  is  expended  on 
tu rising  line  and  counter  shafting 
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POWER  TRANSMISSION  IN  ENGINEERING  -CRKS 
(Cont inrsi) 


:  the  attendance  on  an  electric 
or  is  small  compared  v;ith  that 
uired  by  overhead  belt  driving, 
^re  the  miotor  drives  the  m.achine 
reariricT,   the  motor  pinion  should 
of  ra'"  hide  or  some  s im.il ar 
:3rial   to  produce  smiooth  and 
ent  running. 

The  chain  drive  so  largely 
id  in  the  automobile  world  po^.s- 
"les  advantages  over  the  belt 
.ve,  xhich  engineers  are  bound 
adrait.     It  is  positive  -  that 

there  is  no  slip.     A  belt  miUst 
continualLly  attended  to,  to 
p  a  hi^h  efficiency.     The  corr- 
;  range  and  graduation  of  speeds 
obtained  (not  2  or  yp  of  slip), 
that  the  maximum,  output  is  poss- 
e.     Shafts  mjay  be  driven  at 
)rt  centres  more  effectively  by 
Lin  than  by  belting.     Som-e times 
rossed  belt  is  employed  to  get 
arser  angle  of  lap  and  to  sur- 
mt  the  short-centre  difficulty, 
;  this,  requires  constant  atten- 
)n.  and  is  not  so  efficient  as 
}  aha in.     Frequently  a  motor  is 
mted  on  a  founde.tion  plate  on 
;  floor  in  order  to  obtain  suf f- 
.ent  length  of  belt  drive  to  the 
leshaft,  ''Vhere  if  a  chain  is  used 

motor  may  be  carried  on  brackets 
)se  to  the  lineshaft  and  the  floor 
ice  is  s3-.ved.     On  account  of  the 
ength  of  the  chain  drive  it  is 
i^sible  to  get  the  whole  arrange- 
in  very  little  space.       s  no 
Ltial  tension  is  required  with  a 
lin,   the  chain  can  run  slacker 
m  a  belt,   and  journal  friction  is 
.uced  to  a  miinim,um.     The  flexib- 
"  and  silence  when  running  are 
isr  useful  features.     It  ir-  possibl 
run  at  very  high  speeds  when  the 
kin  is  enclosed  in  an  cilbath. 

One  result  of  the  heavier  cut- 
ig  and  hi:::her  speeds  now  ob t c _.ini ng 
the  increased  use  that  is  being 
i&e  of  double  helical  gearing  in 
kcs  of  spur  gearing  and  this  type 
f'i  3-earing  will  no  doubt  in  the  futur 
-J  called  upon  to  play  a  still  larger 

'i^t  in  power  transmission. 

I 

pi  Referring  now  to  present  day 
'jchine  tool  design.     The  all-gear 

id  lathe  is  lar-!;ely  superseding  the 
cjie  drive.     In  this  case  the  drive 
;i7  bs  from  the  line  shaft  to  fas  c\nd 
-■.fcse  pulleys  or  sincle  pulley  and 
■;[,itch  on  the  heads tock.     ''''here  a  m.ot 

I've  is  employed  it  is  usually  mount 
?Ti  extension  to  the  bed  or  on  a 

i-'ndatinn  plate  arranged  off  the  end 


or  to  the  re^.r  of  the  heads  tock. 
Somje  makers  m^ount  the  miotor  on  the 
top  of  the  headstock.     In  either  case 
it  is  usal  to  employ  a  chain  drive 
from;  the  motor  to  the  headstock. 
Only  in  very  old  or  smiall  la.thes  is 
the  belt  feed  m.aintained,  gea,ring 
halving  proved  its  superiority. 

In  drilling  miadDine  practice, 
except  in  the  sensitive  and  light 
type  m.a.chines,   the  all-gear  drive 
cand  gear  driven  feeds  are  the  order 
of  the  day.     The  sam.e  remairks  apply 
tc  mdlling  miachines,   the  employmient 
of  belting  being  reduced  to  a-  m.inim.um, 
while  the  individual  motor  and  chain 
drive  becom:es  more  and  more  an 
integral  part  of  the  machine. 

The  system;  of  belt  driving  still 
holds  a  large  field  in  planing 
machine  design,   and  some  makers  in- 
troduce a  speed  cone  for  the  changes 
of  speed.     However,   the  motor  a_nd 
gear  box  are  frequently  seen  mounted 
on  the  top  of  the  standards,  and 
this  conveys  power  to  the  miachine 
by  open  and  crossed  belts.  For 
electric  driving  vxithout  belts  there 
are  the  Lancashire,   Stirk  and  Vickers 
drives . 

The  Vulkan  magnetic  clutch  drive 
employes  belts,   the  current  being 
used    alternately  to  miagnetise  the 
cutting  and  return  pulley.  The 
feeds  are  usually  operated  by  disc 
and  lever  on  the  planing  machine. 

■■■^.ile  the  shaping  and  slotting 
m.achiincs  are  perhaps  not  so  advanced 
in  this  respect  as  other  m.achine  toclg 
there  are  plenty  of  exam.ples  of  the 
all-gea,r  drive  by  single  pulley  or 
motor  and  chain.     On  the  shaper,  the 
gear  box  is  usually  secured  to  the 
bed  or  miOunted  on  a  foundation  plate. 
If  a  miotor  is  included  the  drive  is 
either  by  chain  gec^ring  or  spur 
gearing.     This  applies  to  shapers  of 
both  the  pillar  and  traversing  head 
types-     Feeds  on  these  machines  are 
-  2;enerally  used  of  the  intermittent 
order,   operating  by  link  and  ratchet 
mechanism;.     Boring  m.achines  and 
boring  cind  turning  mills  are,   like  the 
lathe,   gradually  developing  into  all- 
a:ear  machines,   while  the  gea.r  cutting 
machine  is  almost  alv;ays  of  this  type 
for  both  speeds  and  feeds.  Belt 
drivin-r  is  employed  largely  on  the 
grinding  m.achine,   though  no  doubt  in 
CI"  .-process  of  time  this  will  follow- 
ed: the  sam.e  course  as  the  older 
machine  tools . 
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iVewcas  tl  e-on-Tyne 
The  bright  spot  oir  Tyneside  of 
]  te  ha,s  been  the  coal  market.  Man.-;.^ 
lie  ships  also  found  employment 

freights  last  -veek  to  l^ew  York 
mped  fromi  9/-  "to  I5/-,  many 


navmg 


though 
'or 


to 

The  American 

it  is,  is 
another  t'.vc 


\ ssels ,   of  course, 
] turn  in  ballast, 
craand,  casual 
^pected  to  last 
r  nths  - 

Sir        G.  Armstrong  Whitwcrth 
.Co.  Ltd.,   The  Palmer  Shipbuild- 
\y  Co.,   and  Messrs.   Swan,  Hunter 
i  i''icrham  Richardson,   a.re  expected 
tender  for  the  hulls  of  the 
st-Jutland  battleships  which  th:_^ 
'jmiralty  hope  to  lay  dGv;n  this 
Pf'tumn,   '"hile  four  other  firms  on 
;e  river  will  compete  with  the 
^yde  for  the  machinery,  and 
swick  '''orks  for  the  armamnets. 
may  be  recalled  that  the 
,ll3end  Shipyard  were  the  succ- 
sful  tenderers  in  the  case  of 
B  of  the  vessels  which  -/ijas  can- 
jlled  by  the  '''ashington  decision. 
I  The  Cleveland  market  for  iron 
normal  with  pia;  scarce.     No  3 
M.B.   is  firm  at'^SS/-;  No.  A 
lundry  87/-,  No.   4  Forge  85/- 
Id  mottled  and  white  iron  80/-, 
lese  are  f  .o.b.    (Tees)  quota- 
ons.     East  Coast  Hematite  tends 
,sler,   for  home  co  nsum.ption 
'Oducers  ask  9  3/-,  t)ut  no 
.siness  is  reported.  Other 
ices  are  strong  copper  sheets 
4;  tough  copper  £69;   rods  £96; 
ectrolytic  and  wire  bars  £71 
I  £75/10/-;   copper  tubes  basis 
tid  per  lb;  pig  lead  £27/10/-; 


.eats  and  pipes  £38; 
nser  tubes  l/2id  per 
or  bronze  wire  l/3ci. 


brass  con- 
lb.  phos- 


Shef field 

Many  incuiries  from,  m.arkets 

home  and  overseas  are  received 

makers  of  all  kinds  of  steel 

d  steel  goods,  many  of  which 

-dicate  the  inability  of  Germany 

supply  her  customers.  This 

:i'ek  a  reduction  in  prices  has 

j-ken  place  in  hem^atite  pig  iron 

'  xed  Bessemer  numbers  have  b^-'^ 

'lit  to  £5/10/-  per  ton  deli^^" 

due- 


-ed 


Sheffield 


which  is  3. 

ton,   whr-"  f^P- 
-^-o  show 

ed  at 

■^er  to  n  in 


p 


Von  of  5/-  per 
['ior  grades  of  iron 
ij  reduction  beino:  m 
•!'/l2/6d  to  £7/5/- 
'lieffield.  .  ^ 

!   Steel,  Pee  ^^5'"  ^o''® 

1'W  eot  six   '   "fc^eir  big  Siemens 

:i;eel  Fur^  '"^'^  started  after  18 


:-:cnth's  idleness. 

The  Fro6:ingham:  branch  of  this  com- 
jine  is  also  running  nearly  at  full 
capacity  on  m.ild  steel,  and  the 
Parkgate  works  are  also  busy. 

The  Tashier  Engineering  Go.  of 
Sheffied,  have  just  completed  for 
an  Allied  Power  one  of  the  largest 
armour  plate  grinding  machines  in 
the  world.     It  is  electrically  driven 
oy  a  120  h.p.  motor,   Eind  is  a  very 
ingenious  miachine  that  can  grind 
fl.at  or  at  various  angles  and  curves 
on  the  plate  as  it  rests  on  the  bed. 
The  total  weight  is  60  tons. 


South  Sta.f f ordshire  &  '^'orces ter- 
shire . 


The  heavy  ironf ounce rs  are 
slightly  busier,   the  improvement  in 
South  '^'ales  having  brought  a  few 
orders  for  rolls  and  m.ill  machinery. 

The  edge  tool  and  allied  indus- 
tries continue  to  show  an  improved 
lone,   and  the  signs  are  favourable 
towards  a  healthy  m.ovement  in  the 
foreign  order  departmicnt,  and  some 
of  the  inquiries  from^  this  source 
are  of  ?Ji  encouraging  xiature.  Prices 
remiSoin  fairly  stable. 

Continental  com.petition  in  the 
S tcif f ordshire  mjanuf ac- tureci  iron 
tr3.de  has  intensified  of  late  and 
oome  very  low  quotations  have  been 
received  this  week  from.  Belgian 
.r-akers  for  unmarked  bar  iron  suit- 
cible  for  the  nut  and  bolt  and 
fencing  trades.     Belgian  makers 
h.ave  quoted  £8/l2/6d  per  ton.  Somie 
otaf f ordshire  miakers  ha.ve  reduced 
their  price  to  £9/l2/6d  and  even  to 
£9/10/-  per  ton  delivered.  Hurdle 
bar  3  are  still  m.aking  £10  to 
£10/2/6d.     Better  class  unmarked 
oars  are  quoted  at  anything  between 
£11.  and  £l]/15/'-j  but  the  latter 
price  is  o-;ly  quoted  in  exceptional 
cases.     The  standard  for  marked  bars 
of  Staf-^  orrtshire  mnke  is  maintained 
at  £^.VlO/-. 

mere  is  increased  competition 
ajs©  in  the  steel  trade,  eminating 
xrom  the  Continent.  '  Belgian  and 
Frsnch  billets  and  blooms  are 
offered  at  prices  which  work  out  at 
less  than  £7.   per  ton  delivered  in 
this  district.     Meanwhile  home 
producers  quote  about  £7/7/6d. 


'"est  Riding  of  Yorkshire 


inquiries  m.ade  in  the  Keighley 
district  reveal  slight  improvements 
here  and  there.     The  three  large 
textile  machinery  builders  in  the 
town     keep  their  men  on  full  time 
■-.:.id  work  is  stated  to  be  qirite 
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ientiful  in  this  line.     The  gas  and 
il  engine  trade  is  more  brisk  Emd  tre 
/nperial  Forks  are  fnlly  employed, 
he  makers  of  small  petrol  eng:ines 
owever  3.re  not  so  well  placed.  The 
attern-raakers  and  ironf ounders  are 
jiet  and  the  call  for  donoestic  rnach- 
asry  is  stated  to  be  disappointing, 
orne  of  the  machine  tool  jorks  harje 
one  rather  better  of  late  ,.nd  en r^u ir- 
es hold  out  hopes  of  better  times, 
essrs.  Dean,   Smith  &  Grace  Ltd.,  the 
athe  makers,   are  busily  engaged  on 
.esigns  for        ins.  10^  inB.  and  12  in. 
entre  lathes  on  the  lines  of  their 
.6^.'  model  8i  ins.   centre  lathe  reoeni- 
, -y  placed  on  the  market. 
il     At  Crcsshills,  near  Keighley,  Mr. 
f  •'■ohn  Lund  is  busily  engaged  on  the 
(Mroduction  of  machine  tools  specially 
i [  or  the  use  of  the  builders  of  tex- 
f 'lile  machinery.     In  f-act,    these  -.vcrks 
j  l.re  at  present  working  t?/o  shifts  of 
•len  and  ex  tensions  are  in  progress 
.'hich  '.7ill  approximately  double  the 
;hop  floor  area. 

The  Dom.inion  Machinery  Co.  Ltd.  , 
ialifax  have  been  aia^rded  the  silver 
isdal  and  highest  diploma  for  effi- 
j)iency  for  their  "Elliot"  combination 
■7ood:TOrker  which  has  been  on  show  at 
the  Sanitary  Congress  and  Exhibition 
leld  at  Bournemouth. 


'      UNITED  STATES  OF  AMERICA 
I     According  to  latest  C-cvernm,ent 
I'figures  mvachinery  exported  from  the 
iJnited  States  in  May  had  total  value 
hf  ^19,415,994,  an  increase  of 
[i20/\.,S^G  over  the  preceding  month  of 
April.     This  increase,  while  better, 
course,   than  none,  appears  rather 
[insignificant  when  the  May  total  is 
':ompared  with  that  of  the  correspond- 
jing  month  of  las't  year,  v/hen  exports 
]^eie  valued  at  ^31,287,655.     For  the 
l^sleven  months'   period  ending  with  May, 
the  exports  of  machinery  were  valued 
,it  0222,427,107,  as  against  a  total 
[Of  $561,200,355  for  the  eleven  m.onths 
fsnding  in  May  I92I. 

j      All  offers,   including  that  of  Henry 
i'F'ord,  for  the  sale  or  lease  of  the 
'Government  power  projects  at  Muscle 
|3hoals,  Ala,   were  rejected  by  a  comm- 
jittee  of  the  Senate  this  week.     The  Ford 
offer  was  ridiculed  in  a  report  by 
':jenator  Norris,   chairman  of  t  ne  A^'ri.— 
culture  Committee,   which  claimed  that 
the  profit  to  Ford  on  his  offer,  at 
the  expense  of  the  Government  would 
be  no  less  than  014,500,000,000,  dur- 
|ing  the  hundred  year  period  of  the 
lease.     Army  engineers  are  preparing 
'to  resume  work  on  the  ""^ilson  Dam 
-^'0.2.,  a  new  appropiation  of 


07,500,000  becomes  availab-le 
for  this  work  on  October  1st. 

The  Federal  Power  Comm.ission 
has  authorised  a  preliminary 
permit  to  the  3ig  Horn  Irriga- 
tion a  Power  Co.     The  company's 
plans  call  for  co  nstruction  of 
a  dam.  48 0  feet  in  height  at  a 
point  in  the  Reservation  about 
36  miles  south  of  Hardin, 
Montana,  and  south  west  of  the 
Ouster  Battlefield  National 
Cemietery,   designed  to  create  a 
reservoir  of  830,0^0  acre-feet 
capacity.     A  power  house  with 
an  installed  capacity  of  210,000 
horsepower  -/ill  be  erected. 

In  view  of  the  world  wide 
interest  in  the  developm.ent  of 
the  world  power  resources  as 
well  as  in  the  conservation  of 
fuel  supplies  of  all  kinds,  the 
following  brief  extrd,cts  from 
a  review  of  the  two  yea.rs  work 
of  the  Federal  Power  Com:m.ission 
will  be  of  interest. 

"During  its  second  yeo.r, 
there  have  been  filed  with  the 
Gom.miission  applications  aggre- 
gating a  net  total  of  6  mdllion 
horsepower  of  proposed  install- 
ation.    This  amount,  added  to 
the  application  of  the  preceding 
fiscal  -year  miake  a  grand  total 
of  321,   involving  in  excess  of 
20  m.illion  horsepcwer.  This 
amount  is  more  than  twice  the 
existing  water  power  installaticn 
of  the  IJnited  States.  It  exceeds 
the  combined  potential  water- 
power  resources  of  Norway, 
S'weden,  Finland  and  the  Artie 
and  Baltic  drainages  o  f  Russ la- 
the chief  water-power  region 
of  Europe.     It  is  nearly  twic's 
the  comibined  resources  of 
France  and  Italy.     It  is  more 
than  six  times  the  aggregate 
of  all  applications  for  power 
sites  under  Federal  control  in 
the  preceding  20  years. 

Nearly  one-half  of  the  aggre- 
gate of  20  million  horsepower 
is  represented  by  applications 
upon  the  St.  Lawrence,  Colum.tia 
and  Colorado  rivers,  upon 
which,   in  general,  action  hc^s 
been  suspended.     The  St. 
Lawrence  involves  internation- 
al relations  and  may  require 
a  treaty  before  action  can 
be  taken. 
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Newcastle  (W.S.V/)  Electricity 
Plant . 


The  Newcastle  City  Council 
has  decided  to  borrow  £50.,:000  for 
the  purpose  of  acquiring  addit- 
ional electricity  plant. 

Machinery  Required  in  Chile. 


A  complete  electrical  load- 
ing and  unloading  equipment  will 
be  required,  almost  immediately, 
in  connection  with  the  ha;rbour 
improvements  being  carried  out 
at  the  port  of  Arica,  Chile.  No 
decision  has  yet  been  arrived  at 
with  regard  to  the  electrical 
equipment  which  v/ill  comprise 
one  25-ton,   two  3-"ton  and  two 
5- ton  electric  cranes,   ell  ivith 
a  gauge  of  4*10  meters,  in 
addition  to  two  special  chutes 
for  loading  ore  into  lighters. 
The  placing  of  the  contract  is 
in  the  hands  of  the  Depi-rtment 
of  State  Railroads,   at  Santiago, 
Reptlblic  of  Chile. 

H'aw  Foundry  in 
Victoria. 


A  new  foundry,   tp  cost 
£200,000  is  being  erected  by 
the  Victorian  Hailwaye  Comm- 
issioners at  their  wojkshops 
at  Nev(/port,   outside  Melbourne . 
The  structure,  ?/hich  vill  be 
of  corrugated  iron  and  iron 
girders,  cover  iOpOO  sq. 

feet.     Electric  crares  v/ill 
be  installed  for  the  transfer 
of  molten  metal  in  the  build- 
ing,  in  which  250  «ien  will  be 
employed.     Th.^  35^  ampere  hour 
electric  storage  battery,  with 
accessories  ^nd  spares,  for 
which  tendeys  have  been  called; 
is  to  consist  of  64  cells 
connected  li  series  or  alter- 
natively, ^  in  series  and  16 
■din  paralle-  ■ 

New  Zealand  Railway. 


The  'Jew  Zealand  Government 
has  appointed  a  commission  to 
enquire  into  the  question  of  con- 
structing a  railway  line  from 
Taupo  t:  Rotorua,    in  the  middle 
of  the  north  island,  a  distance 
of  apprcximately  60  miles. 


:iTG  NEWS 
iervice ) 

Importation  of  Machinery  into 
Austral ia. 


A  deputation  from  the  Iron 
Trades  Council  which  waited  upon 
the  Premier  of  Victoria  requested 
that  tenders  for  machinery  and 
other  work  should  not  be  allotted 
to  firms  outside  Victoria. 
Members,  after  stating  that  appro- 
ximately 300  in  the  trade  were 
out  of  ¥irork  contended  that  more 
machinery  was  being  imiported  by 
the  Electricity  Commission  than 
was  necessary.     The  Premier  replied 
that  every  proposal  to  im.port 
m.achinery  -was  carefully  scrutinised 
by  the  Ministry. 


'istributicn  of  Electrical 
in  France. 


Force 


tne 
01 

energy 
a  bill 


The  Commission  appointed  for 
consideration  of  the  question 
the  diffusion  of  electrical 
has  drawn  up  the  text  of 
which  the  Minister  of 

submit  to  the 


Agriculture  will 
Minister  of  Finance. 

Hydro-Electric  Scheme  in  Victoria, 


The  Electricity  Comimission 
recommends  the  Victorian  Government 
'GO  proceed  to  a  big  hydro-electric 
scheme  for  Goulbourn  Valley  and 
the  north-eastern  district  of 
Victoria.     The  estimated  cost  of 
the  undertaking  is  £962,000. 

""ill  Bearings  on  Railway  Wagons. 

After  tests  extending  over  ten 
years  the  State  Railway  Board  has 
ordered  from:  Skandinaviska  Kullager- 
fabriken  1,3^0  ball  bearing  boxes 
for  use  on  I40  ragons.     The  tests 
shewed  that  the  ball  bearing  system 
possessed  great  advantages  a,s 
regards  safety  .n  ;Yorking,  saving 
of  power  econom.;-  in  lubricants  and 
r  e  du c  e  d  sup  e  r v  7s  i  0  n . 

Great  Railway  Expansion  in  India. 


Some  37  powerful  engines  of 
modern  type  vill  be  added  to  the 
line  during  'he  year  I923-24  and 
a.  simiilar  nunber  xvill  be  provided 
during  the  rollowing  years.  From^ 
2,000  to  3,:00  wago",s  will  be 
added  to  -he  rolling  stock  annually 
during  tts  next  iife  years. 
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HyilJ-g -nE  Exhaus  t  _     :-...,n  . 

ocearii  in  the  paper'}:iill  it 
not  tii6  saiTie  as  stsani  in  the  oc^.er 
nouse,   out  it  is  analagcus  tc'  st sar- 
in hreiverios,    iani  factories     toha^  no 


>ugar  rrills,  hat  and 


factcri8c.   suj-'.^i.^  /^^-i-i 
ivoollen  nills^   and  all  plants  'vhici. 
us^  _  -tucixvi  as  a  meiiu.7;  tor  the  aoul..-- 
caticii  01  heat  to  drying,   evaporatan  :• 
or^ boiling  their  product,  and  it  is 
astcnisning  ivhat  can  be  aainci  b"- 
inv.sstigdting  the  possibility  effus- 
ing e-inaurit  steam  only  tor  cl'P  -;vr.- 
poses  exc3pt  the  generation  of  mhoh- 
anical  or  slectria  energy  or  power. 

The  lauter's  experience  hao 
been  that  both  in  ccokinp:  and  dryin  v 
there  is  a  good  deal  of  iuisconc  :p- 
^j^^-  .  ,       cooking,    -chc  final  pressure 
witn  icd  cori incident  tenroeruture  is 
everything,   but  lew  pressure  st-3.r/ 
caB  be  uced  f.^r  pre-beat  inp  if  tins 
periTiits.     In  drying,   the  pirt  ulayed 
Dy  preseure  i:   so  sma] 1   that  case^ 
nave  rjeen  cuoivn  v;here  a  '■faksd 
pressure"  has  done  aonders  in  u-'- 
proving  the  dryine:  on  a  "n-achii-'a" 
.Tne  G<,n,;,on,vealth  Engineer,  June 
.i?t.  I'^fl). 


::i^leiiL  laih^  J_  Jgf  _  0.11  Fug  1 . 

ctriaing  e.daantag' 


ty  the  use  cf  fuel  oil  is  that 


an  3  ;l 
.t 

enables  operators  not  onlv  in  stat- 
ionary Plants  luia  hea  t-treat  l;u/  -ur- 
^iaces,   but  also  on  shias,   to  main- 
tain sses  1/  uv.  oo>utint  eiessu-e 
ana  even  t  e.^.e  .  :u     e^   in  che  boilers. 

';hen  a  coai-purnins  ves^^e'i   ^-rj  -f^ 
^^P^'--    ^^'^  r:--ub;r  of  fir^s  are 

naonrarly  nee  ra^eiiei  to  oaerc.t^.  -a  : 
^.vincdes  etc.,   as  are  necessaT--.  -p,  ~ 
propelling  the  ship,   and  ccnsequencJ- 
^ne  tires  nor  requirea  ex,^  eithe^^ 
oanked  or  draun  entirely,   with  -.-^ 
suiting  >aste.     When  an  c  il-burr  n  ^ 
vessel  airives  in  port,   the  buin€--c 
1"         furnaces  not  needed  are  sic -a  :  - 
'-'^isn-r  oul.  ejnd  tne  boilers  shnt  u'' 
•athout  loss. 

ihe  use  of  fuel  r.  ..i   in  stat:one- 
e;S.nt3  enables  the  en.g.neer  to  leave  ' 

to  v;±tl 


ant  staiidin^'  coir' 
he  ' 

in  on  the  1  me  ' 


c  ourn. 


rsnoit  tfse  before^'the  boilers  hev- 

'  ■■'2     .  '  lyi 

-  ?^  ohen  lit  and  in  a  luav  ^ainu-es  tie 
;;?f"-^  "---i  oe  on  fnll  ^cr> in^-,  prsssu-- 
^^lactnation  tn  boiler  leads  cain  be  tak^ 
---e_c.  at  a  rriouent's  notice  by  snn-^v,,- 
^urnm^  the  oil  and  stean;  valves.  :.e" 
=ocn  as  tne  demand  ceases,    the  lirp;. 
2cjn  oe  turned  dcun  irnmedj  atei  y -a- 
ornal  or  extinguised  entirely. 

_  'ihe  saving  rJuring  stand-bv 
1  ;^ioas  IS  eell  exemplified  ^7-1  a. 
|;frge  power  station  in  few  i^npland 
tais  plant   '  •  -  -  -  -      -  -    -  ^a-'-i^-^t^- 


^^i.^f^    g-£S_e  f  _  0  i  ^  onte^ 
tv/o  500  n.p,  boi].rers  banlced, 
ready  to  be  "cut  in'':  but  as 
ens  demand  for  this  increased 
pouer  did  net  arise,  all  the 
coal  used  vvas  wasted.     The  cost 
of  banking  these  boilers  was 
about  500  dels,  a  usek,  or 
appr  oab/iatsly  f.OOO  dels  a 
month . 

(The  fetroleum  borld) . 
The  flectrical  Tide. 


■Electric  light  as  the  ideal 
illUiTiinant ;  electric  fans  as 
a  means  of  efficient  -ventil- 
ation;  electric  suction  clean- 
ing as  a  genuine  dust  ren.over. 
Electric  ■.■.-ashing  machines  as 
iabour  savers;  electric  cook- 
ing as  the  ideaj  ^^isthod:   thes  e 
and  other  aspects  of  electric 
service  were  persuasinsly 
exponna^d.     They  arc  so  fa-m- 
iliar  xc  electric  engineers 
that  the  appeal  they  hold  for 
the  public  Is  apt  to  bo  ovet- 
looned:  ana  if  more  electrical 
:nen  would  cc;:;c  cut  of  their 
technical  cloisters  and  speak 
in  3i;nple  language  to  the^ 
cciar-icji  people  they  i':on.ld  serve 
the  electrical,  industry  and 
profession  exceedingly"'  well . 
The  popular  lecture  is  a  very 
much  neglected  field,   so  far 
as   one  electrical  industry  is 
concerned:  and  the  reasons  are, 
us  believe,  more  the  scarcity 
of  appropriate  speakers  than 
the  lack  of  either  money  or 
cppcrtunity.     If  the  difficul- 
ties can  be  cvercome,  an  effort 
should  oe  made  before  the  win- 
ter season  is  upon  us.  The 
opportuhi t :.es  cf  progress  are 
so  numerous  that  every  form  of 
stim\ilus  should  be  brought 
into  action.     The  immediate 
success  of  the  County  of 
London  issue  reminds  as  that 
olenty  of  capital  is  available 
s'or  electrioity  supply. 
There  is  plenty  cf 
^'  ■'■•u--oe  of  unsatisfied 
a.:..-..- ml  for  electricity.  fhy 
does  the  indu.stry  hesitate?' 
'Electrical  Industries,  26 
Jnly,  iflc.) 


litany  months  c-ttried 


z^^^l  .9H .:  .:r':,  o-rr^-^-  loriU^uji  j-xfovoi.. 
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SHIPPING     AND  SHIPBUILDING 


Fs-i3ed  Rulers  for  Ship  Construction . 

New  rules  for  the  construction 
and  classification  of  steel  ships 
have  been  adopted  by  the  General 
Corriii'i ttee  of  Lloyds  Re2:ister  01 
Shipping  and  come  into  operation 
on  January  13th  next  year,   but  they 
may  a.t  once  be  adopted  by  agreement 
v:ith  the  o'vner  in  case  of  any  vessel 
already  contracted  for  or  '.vhich  may 
be  contracted  for  before  that  date. 

The  last  revision  of  the  Rules  of 
Lloyd's  Register  ivas  made  in  1503. 
Prior  to  that  tine  the  basis  of  scan^ 
tlings  had  remained  practically  lun- 
al tared  for  many  years,  cind  had  led 
to  the  recognition  of  numerous  tyrjes 
of  vessels,   such  as  a'.TOins-  deck, 
shelter  deck,  spar  deck  and  shade 
deck.     Experience  has  indicated  that 
it  is  possible  to  make  freeboard 
assignr^ent  independent  of  type,  and 
the  consec^aence  is  that  in  the'ne  ,v 
Rules  the  relation  of  3cantlini>:s  to 
draft  has  been  definitely  taken  into 
account  for  the  first  time.  The 
result  is  the  abolition  of  '.-'/hat  may 
be  ^errred     "type"  classif ic.aion, 
and  the  Rules  of  the  Society  now  to 
be  issued  may  be  said  to  complete 
the  tre.nsf  ormiation  coramenced  in  I9O9 
bringing  them,  into  line  with  modern 
practice  and  the  most  up-to-date 
ideas  of  shirjbuilding .  Greater 
attention  has  been  paid  to  the  study 
and  analysis  of  the  part  that  is 
played  by  the  various  members  0  f 
the  structure  in  m.eeting  the  diff- 
er en  t  strains  to  ivhich  a  vessel  is 
subject  in  the  course  of  her  career. 

In  the  new  rules  the  principle 
is  recognised  that  v^ithin' limits 
scantlings  should  be  bctsed  on  draft. 
The  rules  provide  sets  of  tables  for 
tvo  classes  of  vessels  r- 
(1  )     The  full  scantling  vessel, 
?/hich  obtains  the  maximum  loading 
permitted  by  the  dimensions. 
('^  )     The  com.pl ete  superstructure 
vessel,    in  -vhich  the  scantlings 
are  adjusted  to  a  freeboard  appro- 
ximate to  that  of  the  present"^ 
shelter  deck  type  wi th' tonnage 
o-oening. 

Scantl  in:-:;s  for  vesse  Is  inter- 
mediate in  draft  between  these  trio 
tpes  can  be  readily  derived  from 
t':e  two  st3.ndards  by  proportional 
interpolation. 

Rules  for  the  construction  of 
oil  vessels,   first  published  in 
I9C9,  and  representing  the  practice 
-1^  that  time,  have  now  been  with- 
iravn  a.  d  nev:  rules  are  in 
preparatic-n. 


N ev;  Am.er  i can  L  iners  . 
AmiCrican  evidently  intends  tc  m.ake 
a  big  bid  for  the  Atlantic  passenger 
c  3.rryin:r  trade.     It  -vould  appear 
firom    an  unconfirmed  report  pub- 
lished in  the  Ne'.';  York  "Journal 
of  Gomim:erce"  that  in  the  event  of 
the  Ship  fiubsidy  being  passed  the 
Pennsylvania  Railroad  propose  to 
build  t7/o  mammoth  ships.     It  is 
stated  that  the  comjpany  is  negot- 
iating -'Jith  the  Ne.vport  News  Dry 
Dock  and  Shipbuilding  Gom^pany  for 
the  construction  of  tivo  liners  of 
1,000  feet  length  with  a  speed  of 
over  '}Q  knots.     If  this  schemie 
eventuates,  Am.erica  .7ill  have  the 
largest  ships  in  the  '-vorld  and 
the  fastest  in  the  Atlantic  service. 
The  I'lauritania  is  the  present 
record  holder  ivith  a,  speed  recorded 
tivo  months  ago  0  f  27  •  5^  knots. 
The  I'.-auritania  made  the  crossing 
7/ith  an  average  speea  of  2606  knots 
in  1910.     The^I/xajestic,  ^^hich  is 
the  world's  largest  ship  a.t  present 
is  913  i-3et  long. 

"uth  regard  to  developments  in 
AmiCrica.  the  statement  of  Mr,  B. 
F.  Cresson,   Chief  Engineer  of  the 
Port  of  Neiv  York  Authority  who 
arrived  in  Liverpool  a  few  daiys 
ago  is  of  interest.     Ke  said  that 
it  was  the  aim.  of  the  Commission- 
ers to  m;ake  New  York  the  finest 
port  in  the  world  .vith  the  very 
latest  and  up-to-date  facilities 
for  the  handlinz  of  freight  &c . , 
cind  it  is  for  this  purpose  that  he 
has  com.e  over  to  Europe,  and  during 
his  sojourn  on  this  side  he  hopes 
to  visit  Manchester,  Glasgow, 
London,   Southam.ptcn,   Copenhagen  and 
also  Kamiburg,  Antwerp  and  Rotterdam 
on  his  way  back  tc  Liverpool, 
77hence  he  hopes  to  sail  for  homie 
a.gain  by  the  CTedric  on  August  26th. 
The  idea  is  to  study  the  m:ethods 
in  vogue  at  the  ports  na.m,ed  and 
adopt  any  facilities  the^t  appeal 
to  himi  as  being  likely  to  assist 
in  the  dev^elopment  of  New  York. 

Clyde  Shipbuilding;  Output. 

The  July  output  from^  the  Clyde 
shipyards  was  eight  vessels  ^"ith  an 
aggregate  tonnage  of  3^,775  tons. 
The  to  nnage  output  for  the  seven 
mionths  of  the  year  was  194,951,  as 
compared  with  266,684  tons  in  I92I . 
The  only  vessel  of  note  tc  be 
launched  was  the  Holland- America 
liner  Voledam,   of  15,000  tons. 
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■  truded  Brass  Rod  Prices 

Mc  Kechnie  Bros.  Ltd,,  Rotten  Park 
;reet,  Birmingham,   state  that  the 
sis  price  to  date  for  Brass  Rods  is 
d  per  lb.     Prices  for  special  Allcy3 
Rods  and  Ingots  will  be  quoted-  on 
plication . 

St  July,  1922- 

A.  Joseph  intimates  under  to-day's 
te  that  he  is  a  buyer  of  non-ferrous 
rap  Metals  at  the  under-mentioned 
proxiinate  prices  i:er  ton::iT- 

per  to  n. 

;w  AluminiuFi  Cuttings  £60 

ml.   Collected  Scrap  Brass  .... £31 • 

ean  Copper  £57- 

'Iraziery  Coprer  £4-7- 

kn  Metal  £41  - 

j.d  Lead,   less  usual  draft  £21 


hi  Metal 


in  London 


£19 


crated  free 
Area) 

;a  Lead.  .  

.d  Zinc  £17  • 

)llow  Pewter  £125- 

laped  Black  Pewter  £80. 

id  can  supply  Solder  as  follo-/s  :- 
[lumbers'   in  bar  or  strip  form  £80. 

iinmans  £100. 

'lowpipe  £110 . 

11  prices  based  on  day  of  delivery 
f  the  metal,  unless  otherwise 
■  rranged. 

'ils  Etc. 

,ubricatinz:  Oils  -  No  further  change 
'io  report.'  We  quote  Pales  £12/lO/-  tc 
;24/lO/-,  Reds  £15  to  £30.   Dark  Cy- 
inders  £15-   to  £35-  Pilfered  Cyl in- 
.ers  £20  to  £37.     Blacks  £8  to  £lo . 
11  e-xvjharf  J  Lo  ndon,  less  2^fo  dis- 
|o"unt,  prom.pt  delivery.  Shipment 
Prices  on  application.     Soluble  Oil 
J23/IO/-  per^  ton. 

'uel  Oil  -  905/10  gravity,  £5  per  ton 
50  gravity  £3/l2/6d  per  ton.  Both 
'5x  tank,  nett  cash,   delivered  in  bulk 
,.y  tank  wagon  10 /-  per  ton  extra, 
"araffin  Wax  and  Scale  -  Market 
i;teadv.   118/20°F.   2|d.  1P3/25°F. 

and 

jiverpool  . 

jfirm.     ^-e  quote  White 
'spot.     Ifd.   o.i.f.  Yellow 
j"if.  for  prompt  shipment, 
■'hite  Oils  -  S-oecial  No.  1  ^?hite  Oil 
43.     No.  1  ^'"hite  Oil  £40.  No.  lA 
.-lalf  ^^liite  Oil  £35/10/-.     All  ex  wharf 
London,     In  drums  free.  No.   2  '''hite 
Half  Oil  £28  in  barrels  free,  all  net 
|cash. 

jAcid  Oils,  Fatty  Acids  etc.-  No 
j)of f erinj:'s  of  Soya  Acid  Oil  and  Ground 
fNut  Acid  Oil.     The  nominal  price  for 
[Pale  Oil  of  both  qualntief?  is  3^/6  ex 


='Hd  .     125/30°F.   2|d.  I3O/3SOF. 


pM.  135/40°F.   3d.  London 
Paraffin  Scale 


miarke  t 
I22/2/I  F  2d 
IJ  d. 


•-.onacn 
Fatty  matter, 
r  cids  98p  f .m 


Hull.     Ground  Nut  Soap  Stocks  34/- 
Liverpool,  basis  lOOfo  f.m.  Cocoa- 
nut  Acid  Oil,   36/-  London.  Palm 
Kernel  Acid  Oil  36/-  London.  Dark 
mixed  Vegetable  Acid  Oil  27/- 
Lordon.     All  Acid  Oils  basis  ^8% 
Pale  Linseed  Fatty 
London  42/-  Rape 
C'il  Soap  Stock,  basis  98/0  f.m. 
26/-  London.     Cotton  Fatty  Acids 
33/6  Hull.   Cotton  Stearine  3l/6d 
to  41/-,  Hull  and  Liverpool.  >"hale 
Oil  Acid  Oil  22/-  Liverpool.  AH 
in  barrels,  net. 

Linoeed  Oil  -  Heavy  shipm.ents  of 
seed  and  pressure  to  liquidate 
contracts  is  causing  sharp  decline 
in  futures.     London  spot  45/"* 
August  42/9.  Sept/Dec. 39/3  .  AH 
naked,   e:r  Mills.     Boiled  49/6  ex 
-  orks,  barrels  free. 
Tallow  -  At  the  auction  sale  last 
''ednesday,  2,115  casks  were  offered 
md  866  casks  sold-  Australian 
iHxed,  39/-  to  4C/6d.  Beef  36/-  to 
43/-.     Mutton  39/-  tc  42 /6d. 
Turpentine  -  Market  dull  and  in- 
active at  slightly  lower  prices 
for  spot  and  near.     In  symipathy  with 
Savannah  future  rem.ain  fir.m. 
A.merican  spot  93/~-  August  92/6d 
Sept/Dec.  91/-.  Jan/Ap^il  92/- 

'^9/~  cn  spot.     Prompt  ship9 

i.f.  terms. 
Arthur  Brovm  &.  Co.  Ltd., 
126  Bishopgate  , London  E.G. 


London  Iron  &.  Steel  Exchange . 


rrench  o 
ment  00/-  c 


t  August  conditions  character- 
weekly  meeting  of  the  Lon- 


Qui 

izcd  th 

don  Iron  and  steel  Exchange  on 
Tuesday.     The  chtf  fes-ture  of  the 
m.arket  was  the  enquiry  for  pig  iron 
ana  a  considerable  expansion  in  the 
demand  for  America  was  reported. 
Continental  competition  from  Con— 
tinental  producers  has  been  exper- 
ienced in  connection  with  this  bus- 
iness.    The  pig  iron  situation  is 
becom.ing  more  difficult  for  makers 
in  France,  Belgium  and  Luxembourg 
owing  to  smialler  demiand  from  Ger- 
-.Y.any,     As  a  re  suit  stocks  are  said 
to  be  increasing  whilst  in  the  case 
of  Belgiumi  the  output  is  also  becom- 
ing larger.     The  necessity  of  find- 
ing other  export  markets  has  led  tc 
fresh  com.petition  from  Continental 
ma luf acturers .     The  prices,  however, 
ire  not  attractive.     The  market  for 
sem-i-f inished  material  is  not  so 
'.i'^tive  but  there  is  a  steady  trade. 
In  the  British  market  the  Con  ti  ni-n  La,i 
rtir.kers  have  failed  to  make  much  head- 
"re^-A'.     A  few  orders  have  i^one  to 
-^Tr:  nee  a.nd  Lnx pml'.nurg . 


Ji"l.i-li. 
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CONTRACTS  &  TTNDERS 


Generator  &  Control  Fanels. 
Tue  Ua-i^ed  'Electric  Supply  dncl 
I.ldnuf dc'cur ing  Company ^  Rich;.;cncL. 
relscn,   Yl.Z.,    is  calling  for  ten- 
dors  for  til 9  .supply  of  I50  K.v'.A.  , 
2,5^0  volt  gsnercitor  and  control 
ranels^  closins:  September  21it. 
1922. 

Po';ver  Station. 

Tenders  are  being  invited  by  the 
Wellington  (N-Z)"city  Council  for 
the  erection  of  a  large  reinforced 
concrete  po^^er  station  at  Shag 
Point. 

Fif  Sin^:eing  Furnace  for  So-gth  Africa 
The  Municipal  Council  of  Johannesburg 
invites  tenders  for  a  Pig  Singeing 
furnace  at  the  abattoirs.  Sealed 
tenders  endorsed  "Contract  No.  1003" 
addressed  to  the  Town  Clerk  must  be 
placed  in  the  Tender  Box,  First  Floor, 
Lrunicipal  Offices,  Johannesburg,  not 
later  th-Mi  noon,   14th  o-tober,  1922. 
Reference  52C3/ed/E?. 

LocoiTiOtivc-b  etc. 

Tenders  for  the  follcoing  adjudi- 
cations vvill  be  received  at  the 
unaerirenLioned  offices  on  the  da-ces 
sti-ted. 

hinistry  of  Cou;;';:uni  cat  ions 
Oencral  ilanager,  Egyptian  State 
F.  A  ■  a-'s.   Telegraphs  and  Telephones, 
.      L   ctation.     October  12,  I922 
10  a.m.     Supply  of  locomotives. 
Director  of  Technical  Services, 
^^ecuion  of  Aunicipal ities  and  Local 
CorTimissions ,   Savoy  Rouse,  Cairo, 
August  20,   1922.     Extension  of 
'vvaterv/oriis  system  at  Tala. 

Information  can  be  obtained 
at  the  above  office  on  paym^ent  of 
500  milliemes. 

Coal  Handling;  Plant  in  Australia. 
Th  e  Au  s  t  r  a  1  i  .an  E 1  e  c  t  r  i  c  i  t  y  C  o  inrj  - 
issioners  are  inviting  tenders, 
closing  on  December  iS  for  the 
supply  of  a  complete  bro".\n  ccal 
handling  plant . 

St3el  Trami-;.-ay  Poles     for  South 
f;f rica.     The  Hunicipality  of 
':^retoria  invite  tenders  for  the 
iupply  and  delivery  of  QAO  Steel 
-oles     for  the  Tramway  Department. 

Sealed  tenders  endorsed  "Steel 
Polio"  -and  accom.panied  by  a  cer- 
tified cheque  of  £50  will  be  re- 
ceived by  the  Town  Clerk  until 
.:Oon  of  the  17 th  Au^st.  The 
Departmient  of  Overseas  Trade  can 
Sup p  1  y  na.mi es  of  local  firms  u'h o 
may  be  prepared  to  .act  .as  Agents. 


Hydro-Electric  Po^.-er  Plant. 
The  Teviot  Electric  Povver  Board 
are  calli-ng  for  tenders  to  be 
presented  not  later  tha.n  5  P-m, 
on  Saturday,   30th  September  for 
hydro-electric  povver  plant  ana 
a^ccessories  as  follows 

(1)  A  horizontal  turbine  of  the 
Francis  type,   cou,-.led  direct  to 
a  123  k.m.   generator.   The  gener- 
ator is  to  celiver  3  phase,  50 
cycle  current  at  3; 300  volts 
and  develop  I25  k.'Ad  at  8  power 
factdjiu  vdaen  opera"cing  3.t  a  speed 
of  1,000  revolutions  per  minute. 

(2)  A  7-3  h.p.  Pel  ton  waiter  wheel 
for  use  as  an  auxiliary  urive  for 
a  spare  exciter  set. 

(3)  A  3  k.v;.  m:Otor  generator  set. 

(4)  Comiplete  switchboard  and 
po..er  station  equipment. 

Each  tender  must  be  accompanied 
by^a  preli'.ninary  deposit  ec;uai  to 
2i>j  of  the  om'iount  01  the  tender. 
A  copy  of  the  general  conditions 
of  contracG,   conditions  of  tender, 
specification,   tender  form;,  and 
drawing  illustrating  the  hydrau- 
lic lay  out  mi-ay  be  inspected  at 
the  Department  of  Overseas  Trade, 
Roc  m  4.9.     Reference  9159/ED/EC. 

Steam  Dragline  'Excavators . 
The  High  Commissioner  for  India 
is  prepared  to  receive  tenders 
for  the  supply  of 
Steam  dragline  excavautors,  booms 
60  ft  long  m.ounted  on  cater- 
pillars. .  r  No .  2, 

Steam  dragline  excavator,  boom 
100  ft.  long,  mounted  on  self- 
propelling  trucks  llo.  1. 

Steama  dragline  excavators,  60 
tons,   jibs  So  ft.  long,  m.ounted 

on  caterpillars   ho.  2. 

Steami  dragline  exoa.vator,  23O 

tons,   3ib  120  fee"^  ho.  1. 

Forms  of  tender  miay  be  ob- 
tained from  the  Director — General 
India  Store  Depart.ment,  Belvedere 
Road,  Lambeth,   S.E.,   1.,  and 
tenders  are  to  be  delivered  -at 
that  office  not  later  than  2 
o'clock  D.iL.   on  Fridav,  l3th 
Au>ku.6t,  1922, 

Reference  D. 0. T. 3739/ll/T. 0. 

Centrifu^^al  Pump. 
Tenders  are  invited  for  the 
supply  and  installation  of  a 
centrifugal  sewage  pum.p  and 
motor  at  the  main  sewage  pumping 
station  in  Toronto  to  deliver  40 
million  imperial  gallons  per  day. 
Tenders  are  to  be  received  by  I3 
ku  gij  St.   Co  mm  i  s  s  i  o  n  e  r  of  I'.b  r  k  s . 
Dept  of  i-'crks,  Toronto, 


ENGINEERING  WORLD, 
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Textile  liachinsry      nuf acturo  is  one  of  the 
most  important  section  3  of  our  enginoorin^  industry 
and  it  has  cc  :.n  the  first;  to  3?narge  frorr.  the  post- 
war depression,   although  American  Manuf aoturers 
made  considerable  ..ncroach;:  cnts  during  the  war  in 
what  we  had  previously  considered  our  preserves.. 
We  refer  to  the  Japanese  :i.nd  Chinese  markets*  Prior 
to  1915  American  makers  had  nev?,r  bejn  heard  of  in 
a  corapetive  sense,  and  their  presence  today  is 
undoubtedly  due  to  the  fact  that  during  the  war, 
exports  from  this  country  v/ere  imDOSsible. 

That  the  leading  Textile  I.Iachinists  have 
taken  advantage  of  the  opportunity  h^-S  been  recently 
proved  by  figures  prepared  by  ^ea^  sr  s .  Calder  Marshall 


Shanghai,   v;ho  have  submitted  them  to 


&  Go. Ltd. , 

a  Lancashire  firm.  The  figures  are  instructive,  as 
they  show  the  enormous  strides  made  by  the  American 
Machinists , 

An  analysis  shows  the 
the  various  mills  as  unuer. 


Piatt  Bros  ^oa.Oe.. 

Dobson  &  Barlow. .. .403,112 

Asa  Lees  364,91.2 

Howard  ci  Bullough.  .301,59^ 

Brooks  &  Doxey  227,564 

Hether  ington  104^  3^0 

Tweedales  &  Smalley.  75,  79^^ 
Totals  2,079,ybO. 

Saco  Lowell  ,  .717,  964) 

Whitin  Lkliiii) 

Totals  901,  276. 


Qivioion  of  spindles  in 
each  maker  being  credited: - 

Of  which  is  ordered  since  1915 


ITOTOUOT 

156,000. 

119,736. 

103,000. 
109,200. 
90,000. 

947^956. 
391,974. 


The  report  goes  on:~  "We  have  not  been  able 
to  ascertain  the  makers'  w^xtoes  of  some  of  the 
spindles  erected  and  have  therefore  omitted  them 
from,  the  foregoing.     The  figures  show  the  trem.endous 
handicap  under  which  Britisfi  machinery  has  been 
placed  by  the  war,  as  there  is  no  doubt  whatever 
that,  had  British  m.akers  been  able  to  effect 
reasonable  deliveries,   t>iey.  /i/ould  have  securea 
practically  all  the  orders  placed  in  the  States. 
In  fact,   we  tendered  for  ..i.^-ny  of  the  mills  our- 
selves, ana  lost  on  account  of  deliveries. 

Though  we  knov;  that  Ki.ikors  are  aoing  their 
best,   they  must  fully  reali-e  the  trem.endous  advances 
made  by  the  Americans  during  the  war  period  and 
the  bearings  this  v/ill  have  on  future  business  in 
the  way  of  extensioiis,   3par3S,   etc.,  which  will 
naturally  tend  to  go  to  A-n:;rica. 

China  is  a  miost  important  market,  and  British 
makers  generally  should  re-ilisc  the  situation,  and 
everything  posriible  should  be  done  to  counteract 
the  American  influence  an^^i  also  that  of  other 
nations ,. 

V/e  think  the  Lancashire  ivlachinists  arc  getting 
back  to  normal  and  will  undoubtedly  increase  their 
ourput  m.cnthly.   The  recent  oraer  received  by  the 
Manchester  firm  of  Piatt  Bros.,   for  China  on  behalf 
of  Japanese  interests  will  be  remiembered..  It  may  bo 
interesting  to  record  thac,  in  Japan  itself  cOfc  of 
the  Cotton  Spinning  machinery  has  been  m.ado  by 
Piatt  Bros. 
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;;ineering  Joint  Council. 

Jt  has  just  been  announced  that 
ct-C'Sals  for  closer  cooperation 
^ongc't  th    :.-''^ing  engineering 
stitutxons  whiCii  'I'^ve  recently 
en  under  consideration,  have 
w  received  the  approval  of  the 
stitutions  whose  representatives 
t  in  conference  -  namely ,  the 
.stitution  of  Civil  Engineers^ 
list itut ion  of  Mechanical  Engineers, 
•Stitution  of  Naval  Architects,  and 
j.stitution  of  Electrical  Engineers; 
l';d  that  an  Engineering  Joint  Council 
■mposed  of  representatives  of  th 33c 
■dies  has  been  formed, 
j:  The  objects  of  the  Joint  Council 
ill  be>  among  others,   to  improve  the 
Latus  of  engineers,   to  secure  the 
jjtter  utilization  of  their  services. 

the  country's  interests,   and  the 
ipointment  of  properly  qualified 
ftdividuals  to  responsible  engineer- 
'ig  positions,  and  to  prevent  the 
inecessary  duplication  of  activities. 

a  later  stage  the  number  of  bodies 
^presented  on  the  Joint  Council  may 
:  increased, 

,e  Aerial  Berby. 
[   The  seventh  Aerial  Derby  was 
I -Own  on  Monday  from  the  V/addon 
jsirodrome,   Croydon,  over  200  miles 
jia  Brooklands,  past  Hendon  to 
[lirtford,  thence  to  Epping,  on  to 
ipt  Thurrock  and  back  to  Croydon. 
[id  race  was  won  by  J.H.James  in 
|:  Sloucestsrshire  Aircraft  Com;:any's 
l-3hine  fitted  with  a  450  h.p.  iTapier 
i,igine.  His  time  for  the  200  miles 
3  1  hour  6  minutes  4^  2/5  seconds 
ich  means  that  a  speed  of  nearly 
■0  miles  an  hour  was  attained,  which 
li  view  of  the  boisterous  weatxier  was 
[;ry  remarkable.   There  were  half  a  0.0 z 
i carters  for  the  August  Open  Handle --p 
['er  the  I6  mile  circuit  for  all  ty^^^.s 
I'  aeroplanes.     The  resulLS  were:- 
Flight  Lieutenant  n.H.Longton; 
Flight  Lieutenant  J-M.Robb; 
'  A.  S.  Butler.   The  two  first 
i-med  flew  S.E.^^-  machines,  while 
iie  latter  was  in  a  D.H.37. 


lara;8St  v:iveless  st-.tion. 


'..orlu  -  '/t.Aoisi 
v.  7«  5  ■.  -/en  miles  S .  S , ; 


.on  m 
'  M^lui 
J.  r  J.  5 


amens  Steelworkers . 
At  Swansea  Metal  Excha.nge  a 
sting  of  representatives  of  the 
emens  Steel  Association  ancJ-  the 

.U.was  held  unaer  the  chairman- 
•ip  of  Mr  .F."'.  Gilbert  son  to  deal 
■fch  a  request  for  improved  conditions 
'ter  a  lengthy  discussion  an  amicable 
■rangement  was  come  to. 


..a...  openec-  fox  traific  on  Mori.-ay. 
J. '0  Seventeen  masts  eac-i  ^-00 

is3o  high.  At  present  only  ons 
■uxc^n  omit  ting  plant  out  of  icv.r 
i;  m  operation.   The  others  ;vill 
be  .:-vctilabls  in  a  few  weehs,  u.na 
oG.Asisi  will  then  be  nearly  four 
times  as  powerful  cis  the  oiggest 
•vireless  station  in  the  world, 

xnirty  five  ti/.iss  as  powerful 

It  will  be  abl3  to  send  out 
five  or  six  messages  simultaneously 
..n^-  to  transmit  at  the  rate  of 
_00  to  600  worus      minute  messages 
.nic.".  will  be  heard  all  over  the 
./^rlu  , 

Air  Je£ence» 

",hat  is  the  goverrmisnts  int^n- 
cion  with  regard  to  air  defence? 
A  contem/porary  remarking  on  the 
^eneral  haziness  in  official 
circles  and  the  fact  also  that 
.Arcraft  and  engine  manufacturers 
^re  also  in  the  dark  asks  if  the 
I'orce  of  500  machines  which  is 
to  be  provided  for  home  defence 
..:  an  increased  cost  of  £2,000,000 
,..  tr  annum  are  apart  from  a  big 
reserve?  Sir  W. Joynson-Hicks  in 
an  interview  the  other  day  said  : 
■'Tnere  are  to  be  4I  new  squadrons 
-.nd  not  merely  20.  Five  hundred 
ni;:  m.achines  are  to  be  built, 
,ind  as  a  reserve  fifteen  hundred 
more  m^a chines  will  be  provided. 

Mew  ligjht  railway. 

According  to  Modern  Transport 
-fee  Dearne  District  Joint-' Light 
Railway  Board  intena  to -proceed 
with  the  construction  of  their 
authorised  systcmi  of  lines  in 
the  Barnsley  and  Mexborough 
^.istrict  of  South  Yorkshire.  The 
-proposal  to  establish  a  light 
railway  or  trsm.way  system  through 
t-is  collierv  and  industrial 
ici  strict  is  one  of  long-standing, 
pcoposals  having  beem  formulated 
far  back  as  1902.  The_presenu 
.cheme  originated  in  1913,  when 
-the  Urban  District  Councils  ox 


a 


..'ombwell ,  Wath-upon-Dearnc 
Dclton-upon-Dearne,  and  Thurnscoe 
applied  for  light  railway  powers 
in'  resiDCCt  of  some  eighteen  miles 
01  line  -  almost  entirely  along 
public  roads  -  connecting  the 
trtmways  of  Barnsley  and  Mexbor- 


ough, a  northerly  spur  to  Bolton, 
Gclathorpe,and  Thurnscoe  being 


ilso  proposed. 
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,1  ?r;.ce?. 

TnT'f  o\t. .1 0 w ill 3  s-tateniant  ox.c. 
^laea  jes  corddy  I;//  -'jbs  l^ining 
jiociatica.-  roprosenbin^-  the 
ip.ni-.T.crG: - 

\7r,e  r.v\)~,i'ct  o:;   cos.l  prices 
;  rec'jntl:'  b^:;';3n  recsiviijg 
iside::'^ole  a obonticn  ix  c/ie 
.«ss,  po.:..'t:  o^\ib,z'l  y  v.'i~h  refer- 
ii^s  tc  tiio  increase  of  tvvQ 
linings  per  -bon  in  the  retail 
pee  01  household  oca,l  in  Lo>:.don, 
;  resur.t  of  the  ascerta j.:nr;i^.nt 
}  the  pro^eeas  and  costs  of  "S]i3 
.'king  of  the  coalii:ining  industry 
'  June.,  for  the  purpose  of 
3ersiina  ']-^  Oil  of  wo-c-ee  in  Augjust,. 


ich  is  novv  to  hc'.nf.,    io  of 
"  thio  conncxior . 

^  Th  8  r  e  wa  s  a.  g  r  o  3  s  t  r a:-,  d  ,  ng  loss 
j[ about  £55C>OOr;  i'':.  June  for  the 
^ple  of  the  ooahminin^^  industry 
proughout  the  ~c;untry,  equivahent 
^abcat  Id,   Per  to  a  of  oo3/I.  In 
ifi  Eaoterr  Feo orated  area  (Ycrksh 
he  and  the  hidhands)  froiii  hnich 
::idon  do-^iveb  its  supplies  of 
\iZ6  ocah,   ther^  '.vas  a  trading; 
as  during  the  V-onth.  of  ever 
.50,000  or  cioout  Is.^td"  per  ton. 

The  arero.ge  earrings  per  shift 
I  eked  in  June,   tahinii;  into  ace  our 
"I  per  cons  in  the  industry,  men. 


.r';.  or.;  h  oT o  ''s  h8P/0  he  ivas  engineer 

id  rtai;ager  in  hondon  for  the 
.o.n-tir    hiectrio  Light  Company, 
oreejni'S,  and  Forhing  soTne  of  the 
first  puh>.ic  eleotric  lighting 
i  nsial  li 'iion^:  in  hoyxdon,  at 
.ldercc;are  and  hocrgatn  Street 
dtai:ion3,   the  old  Gaietv  Theatre, 
c.nd  the  Opera  house.     In  l33l 
do  beoEiiO  a  paitner  in  the  firm 
ot  hessrs.        ci  a.  Hajl^  engin- 
eers,  of  hon'.lon  a.nd  Lartford, 
and  sucsequertly  managing 
director  of  J.   &  E,  HaJ.l  Ltd., 
vvho  \/ere  ^^aiong  the  pioneers  of 
refrigerating  aachinery  on  land 
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[14  I  agar  e 
g_D 0  c_h  s  _L  e  ]  <  c-  !.i  e . 

Fir^s  are  now  hjing  i.r.rit^d  to 
[tiicu  for  th=5  'vorji  Df  errending 
li  iffv-roving  tne  doo^?  at  horhirg 
'pn,  Cumteriard-   at  3  cc^t  oi 
|X,00n,   The  Tieasury,  under  the 
ra,des  fioihities  Act,    is  guaran- 
joing  the  e?.pit:;''    lecfuired  ■oi:  '''o 
PC, 000.  Ifcrh  "iL._  oe  provided  foi 
[rge  nuiThers  of  unemployed  by  t'''^ 
irrying  ouu  of  this  t(hi-me  wnic':' 
j  vol  ven  t  fi  e  ( ; o  n  s  "s  r u  c 
jspeninsc  of  acchc, 
cf  rev  he ' "  ''^  i 


pLiaia.  J-  ;h-ng_Oepuia"  ion  to^Oermany^. 

'"iVilh"  i" .  t  i  on'  c"! ' ' ,  r  eat"  'value  should 
■!ae  ohtaincd  hy  -cne  deputation  v/hioh 
the  Engineering  Sap i oyer s  Federation 
a:-^  ocnainy?  to  Germany  so  in.r:ii-e 
inso   'iht^  condition;:  under  which 
v7orh;nea  in  tee  0-erraan  engineering 
iiidast.:y  are  l--.bour ii.'g,  c'.nd  the 
0 XT-en t  of  their  caitput  in  compar- 
ison -^ith  Biitiih  vvorhmen.  All 
eorte  ot"  statements  hav-  been  made 
about  -Che  Indus  L-ry  in  Germany  and 
ve  shall  oo  glad  to  have  s.uthorative 
jiroulcdge.   it  is  r^jgrettahie  that 
one  or  two  v?orhmpn''s  representativ- 
es are  not  included  in  the  deput- 
atic  n. 


auieher  J^adir-g  cf  Bhips,- 
''h'l,;eht-ng  Lhr'aewcastie  a  few  days 
are  of  ship-owners,   colliery  owners, 
.-^ai   imoorters,   and  representatives 
of  ahe  hvne  Iniprevemem:  Commission 
.ad  the  North  hastern  Railw^ 
iesol^''ed  xo  seeh  a  conference  vyith 
the  ^transport  w^rhcrs  and_railv>/ay 
r  oi^  ^^ahch  a  uie^v  to  esrablisning 
the  continu.ous  loading  of  vessels 


^  iac 


cr^ 


eh  e  t  h  r  e  e  -  s  h  if  t 
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■ath_^f  _Mr .  horaara 
;  lae  "leath' It  a 'h'  h 

ijs  ago  of  Mr. Bernard  Ooafrey 
ilnst^  0.  Inst  .he3h.  a-  M.Inst, 

't.  at  Rindhead.   The  youngest  son 

[  Joseph  iryirester  hod"Lrey  of  the 
ddle  Temple,   ne  was  educated  at 

i/nchester  College,  and  served  his 

'pilage  in  engineering  with  hessrs 
j-ck  ■?■  6rr!,  :-p£,  xnst  C.E.  " 
a  lu77  .- 


'  -  .i'la'U, 
, .~.e 
P5..1:mer 


lh,c 


.■/as  assistant  enginec 


her  L 


essrs .  iiarding  h 


.^o 


c'Cntr; 


]or3  ir.  Paris.  anv3  he  super j.ntea- 
l^d  the  eons  tauo  tion  and  running  of 
1-6  firj5t  steer  ■aramwa.vs  in  thao 


ill- 


:ih  ipb-utiLding___:  hi.h-_ -h^ 
Ti  is^'to  th  "  --v-v'  ^:^  'a- 
jonvrsat  scoured  by  th: 
ta  :-.i;uilding  Co..   of  Jarrov/  for 
ihe"  huihdinS  of  a  seven  thousand 
''■'.r.  cargo  vsssel  for  e  Jjondon 
^tirm  jvill  be  tht;  forerunner  oi 
manv  more  order:-  for  our  yaris. 
-i^.f  "e;,.;  -ressel   vatll  iicrvo  passenger 
^-^Jcmodaticn.     The  firm  will  also 
.-onstTuca  i.he  tvd.n-sorev:  engines 
^ad  the  vesse].  v/iH  orobaoly  be 
-:':orriv  lard  dcv/n  in  the  Jarrow 
"rard-.   "halmers  have  also  secured 
'arders  for  machinery  for  two  oil 
-anhers  to  be  built  on  -nhe  hear, 
one  of  ^^hioh  -rill  be  built  by 
ilesers  j., a,.  Thompson  8-.  Sons  of 
':->uxidei:l3.na . 
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TH'i:  JOIiTIMr-  OF  BELTS, 


Probably  the  greatest  source 
f  annoyance  in  the  r.so  of  any 
^)ini  of  pcv/er-transmission  belt 
Is  that  arising  from  tho  diff- 
iGulty  of  properly  joining  the 
jv/o  ends . 

;    The  requirements  of  a  gooa 
,\:thod.  of  fastening  the  ends  of 
elts  arc,  first  that  it  shall 
id  strong.   The  tensile  strength 
f  leather  bel^:s  is  from  3500  tc 
poo  lbs.  p^r  3q.    in4,  and  of 
|he  fabric  belts  even  higher 
d  the  strength  of  the  rasten- 


'^g  should  be  approximately  as 
'iuch,   even  though  the  strains 
f  operation  are  much  less^  for 
Jhe  belt  is  no  stronger  than  its 
Weakest  point, 

It  is  true  that  no  belt  ever 


bsr; 


;s  unaer 


;h  load,  Mr, 


hbneSj  research  airector  of  the 
eather  B.lting  Exchange  Found- ■ 


or  where  the  plant  is  not  large 
enough  for  this,   the  foreman  or 
engineer  should  take  them  in  charge 
ano.  they  soon  will  learn  to  do  the 
work  expeditiously  and  well. 

It  is  only  necessary  that  the 
belt  shall  be  properly  fitted  to 
its  pulleys  for  length  and  that 
there  shall  be  cut  on  each  end  the 
necessary  bevel  for  the  lap  and 
tha.t  it  shall  be  cemented  properly, 
and  the  cem.ent  permitted  to  dry. 
In  the  case  of  small  belts,  these 
usually  may  be  cemented  and  thrown 
on  the  pulleys  while  they  are  movin 
slowly,     With  larger  belts  it  is 
necessary  to  use  belt  clamps,  but 
these  need  add but  little  compli- 
cation. 

The  tools  required  are  as 
follows:     A  Square;  an  ordinary 
spoke-shave  with  a  good  edge  for 
doing  the  rough  cutting  in  shaping 


tion  at  Cornell  Univoisity,  reportst>ie  bevel;  a  scraper  for  finishing 
i^at  tne  greatest  load  he  has  ever  ^^y^^  to  a  smooth  surface  and 

sen  aole  zo  place  on  i  oelr  aro^  to  ma^ke  a  fine  point  (possibly  some 
hnS  ^L'^'^'"'  P^-^-ley^-'  is  about      sand-paper  to  compensate  for  a  , 

DOO  lbs,  per  on  a  leather  scraper);  a  double-jacketted 

elt,_^ana  the  aiiterence  oetween       ^.^^  po^  with  a  brush;  a  couple  of 
^at  figure  ano.  the  uD.timate  t3n3il4,,,v.^,,ood  blocks,  with  bolts  and 
pength  01  -zne  belt  seens  to  be       .^^s,  between  which  the  joint  may 
tnple  margin  of  saiety,   indeed  ^e  placed  and  pressure  applied,  or 

ficn  grea,ter  tnat  it  is  customary  of  bench  screws  may  be  used 

0  provide  m  oon^r  materials,  but    ^^r  this  purpose;  and  a  set  of 
^8  high  tensile  strength  require-    ^^1.  clamps  of  suitable  size.  Most 
0nts  01  leatner  ana  other  kinds  these  can  be  found  in  the 

f  Deltmg  are  consiaercd  necessary  pi^nt,  cr  a  complete  set  of  tools 
L^"^:^':         presence  of  other  ^e  bought  at  small  cost. 

'Md-iities  which  are  requisite  to  a 


pod  belt,  and  of  course  proper 
ransmic  sion. 

Second,   the  joining  device  must 
|bt  only  be  strong  itself,   but  it 
ast  not  weaken  the  ends  of  the 
3lt.   Third,   the  joint  must  bo 
inooth  and  even  in  its  operations 
ksr_the  pulley,  more  especially 
|<t  high  speeds.  Fourth,   any  success 
ful  method  of  fastening  must  be 
'[irabl  e . 

Some  changes  are  required  while 
IS  belt  is  new  and  stretching  to 
ts  place,  but  >vhen  once  run-in 
':io  fastening  shoulu  serve  for  a  ■ 
png  while,  i^rctably  notning  is 
P  annoying  as  to  have  to  stop 
reduction  to  repair  a  belt  joint, 

^The  nappy  resource  for  all  these 
ifficulties  is  the  readiness 


The  requisites  are  that  the  two 
ends  miust  be  brought  together  perfe 
ctly  Square  with  each  other  and 
that  the  faces  of  the  joints  must 
be  perfectly  smooth,  and  an  even 
bevel  from  heel  to  point.  If  they 
are  bumpy,  and  do  not  lay  fla.t 
together,   the  cement  will  nottstick 
_^  properly, 

The  latter  must  be  applied  hot 
e.nd  well  vforked  into  the  fibre  of 
th..,  leather,  iind  pressure  should 
be  applied  before  the  cement  sets. 
In  the  absenc©  of  pressure  it  vvill 
answer  if  the  joint  is  well  rubbed 
with  a  tool  handle  or  a  sm.ooth 
substance  during  the  process  of 


setting,   though  pressure  is  more 


desirable. 

If  it  is  desired  to  make  a  joint 
..p,  ,  -,  tne  reaainess  with    ^hat  will  not  be  affected  by  dam.p- 

a  leatner  oeit  may  be  mauf 
nid.le  St. ,    -    '    ' ' 


i-mple  as  to  bring  it  wiLhih  the 
3ility  of  every  shop.   Fnere  the 
:j|Lar..t  is  lci,rge  enougdi,   some  good 
3chanio  or  some  iiandy  nan  witii 
gi3  mec.i-Lnical  instinct  should 
i=  placoG.  in  char,..e  of  the  belts, 


ness,   it  is  necessary  to  use  water- 
proof belting  cem.ent.  With  this 
cement,    it  is  necessary  to  size  the 
leather  before  cem.enting.   Give  each 
part  of  the  la,p  one  or  better,  two 
good  coats  of  the  cement,  allowing 
each  to  dry  before  applying  the 
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C'^  BELTS. 


0  6.\.-;u'^  those  siaod 
itnts  and  brin;;^;  the  two  faces 
the  joint  ■GOf;;c-':hor  and  ai)ply  ■■ 
•i-SGur-o  or  rubbiiig  a3  above 
;cribed. 

'The  leather  beO.t^   suf  i  ic ien-cly 
ji-in  and  fitted  to  i' 
'"^'^  endless 


maae  enaiess  m  this  manner, 
OS  a  permanent  installation, 
lui'ring  no  further  attention  for 
'long  time,   when  it  may  be  nece- 
ny  to  take  it  up  a  little.  Vfhen 
is  must  be  done,   open  the  old 
nt  with  a  screw-driver  point, 
e  a  ne'.v  lap  on  one  end,  scrape 
old  ccDient  off  the  other  to 
down  to  the  fiber,  and  make 
joint  as  before. 

endless  joint  on  a  leather 
it  meets  all  the  requirements 
jve  rfientioned.    It  is  e.s 
^ny  other'" pa^^t  of -the  belt, 


An 


It  does  not  weaken  the  ends  of  the 
belt.    It  13  smooth  and  even,  a,nd  it 
will   travel  over  the  pulleys,  even 
small  pulleys,   at  high  speeds  with- 
out a  jar,  and  it  is  durable,  for, 
unless  necessary  to  open  the  joint 
to  -shorten  the  belt,   it  will  last 
as  long  as  the  belt  itself. 

I'ith  the  same  outfit  it  is  alv/ays 
possible  to  keep  all  the  leather 
belts  of  the  plant  in  perfect  condition, 
The  cementing  dovm  of  a  corner  of  a 
lap,   or  the  insertion  of  a  small  new 
piece  of  leather  will  indefinitely 
i-rolong  the  life  of  the  belt.   Or  the 
belt  can  oe  lengthened  by  cementing 
a  piece  to  one  end,   or  if  not  heavy 
enough  for  its  work,  an  additional 
ply  can  be  cemented  on  it,   or  it  can 
be  cut  down  to  narrower  sizes. 


t  rong 


FERRO-ALLOYS. 


professor  C.A.Edwards  a.nd  H. 
kawa  have  investigated  the  effect 
chromium  ana  tungsten  upon  the 
dening  ana  tempering  of  high'^ 
3d  tool  stee]. ,   and  arrived  at 
following  con  clue  ion  s : - 
jrhe  ^irc>t  effect  o.f  tempexln^ 
tiened  hi.^h-speed  steels  is  ,  to 
is  them  sof  ter,  but  when  they 

tempered  at  higher  tem.per- 
res  uhev  again  become  harder. 


h earning  at  about  GI4 


are 


much  harder 


in  th'-  initial  air-quenohed 


i^e.   There  can 


no  doubt  tha' 


3  secondary  nar dening  is  the 
'ee  of  the   improved  cutting 
brs  of  a  tool- 

bhromium  in  conjunction  with 
|pon  is  the  cause  of  the  great 
jirjess  of  hardened  high-speed, 
ipls,  and.,   further  it  m.ater tally 
.arc  the  temperature  at  which 

steels  can  be  air-hard.ened, 
in  the  absence  of  chromiumi, 
sten  raises  the  temperature 
eich  tempering  or  annealing 
:ns,  and  in  the  presence  of 
;:iT.ium  it  increases  the  inten- 
1/  of  the  secondary  hardening 
I  raises  the  tempering  temper- 

e ngs  t  en  s  r  e  e  1  c on ta. i n :  ng 
,-'.per  cent  of  tungsten  and 
:  P e r  cent  c f  c a r b o n  c a n  be 
1-hardened  only  by  a  rapid 
■ -'uenching  from  temperatures 
.  1030  degs.G. 
-^en  high-speed  steels  are 
^-■  p-'ci  at  low  temperati.u'  :s , 
:,  lC-)0  ir-3.G.    th-   t';-,.  rie 


properties  approximate  to  those 
of  a.  pure  chrom.ium  steel  by 
softening  at  a  low  temperature 
and  developing  little  or  no 
secondary  hardening. 
(6jThe  maximum  resistance  to 
tem.pering  and  the  greatest  degree 
of  secondary  hardening  can  only 
be  obtained  by  getting  the 
tungsten  into  solution,  and  with 
modern  high  soeed  steels  this  is 
not  complete  until  a  temperature 
of  about  1350  degs.C.   is  reached, 
(7)Specific  gravity  determinat- 
ions seem  to  indicate  that  there 
is  a  direct  connexion  between 
the  hardness  and  the  volume  of 
these  steels,  On  tempering  an 
increase  of  hardness  is  accom.- 
panied  by  an  increase  of  volume. 
The  theories  which  have  been, 
advanced  to  account  for  the 
properties  of  these  steels  differ 
greatly  and  probably  the  true 
constitution  of  these  alloys 
remains  to  be  discovered. 

Some  authorities  hold  that  at 
a  high  temperature  carbides  of 
great  hardness  and  durability  are 
formed,  which  upon  being  prevented 
from  separating  again  by  quick 
cooling  irap.art  "Red  Hardness";  but 
it  is  probcable  that  the  carbides 
are  .u,lread3'  present  and  that  the 
high  temiperature  treatment  causes 
the  matrix  of  the  steel  to 
absorb  a-11  or  nearly  all  of  themi, 
thereby  proaucing  great  hardness. 


]T;t\jp  T  n  pt?  p  x>T      ^T^n,  p  ■[.  p 


"'ORLD'S  ENOINFERTTJG  NEWS 
(Reuter's  TrLide  Service) 


Augus  t  12,  1922 


Thrsshing  Machines  for  Spain 
During  this  period  of  harvesting 
Irk  farmers  are  complaining  of  the 
ck  of  threshing  machines  of  the 
ad  and  at  the  price  they  req-qire. 

There  ar  e  possibilities  perhaps 
doing  business  in  this  connection, 
e  matter  should  be  enquired  into 
jVaJladolid,   the  centre  of  the 
istillian  grain  business. 

Aeroplanes  Required  in  Smin. 
The  Minister  of  War  has  been  auth- 
ised  to  purchase  ae-roplane  s  and 
her  aviation  mia.terial. 

Port  of  Vigo 
The  'Spanish  Chamibers  have  voted 
iredit  of  a  million  pesetas  for 
parations  at  the  port  of  Vigo.  The 
.hta  de  Obras  of  this  port  "Vill 
ijal  -ATith  the  distribution  of  orders 
'ir  the  works  in  question. 


Continued, 
duced.     By  the  ne'v  agreement  the 
prices  of  the  locom.otives  for  the 
Soviet  Government  have  been  fi^ed 
and.  the  previous  system.,  based,  on 
the  cost  of  production  plus  a  cer- 
tain profit,   has  been  s.bandoned. 
Moreover,   in  future  the  Soviet 
Government  7Jill  not  be  allO'Ared.  as 
previously  to  dictate  fromi  v;here 
ma.terials  are  to    be  taken.  The 
numiber  of  locomotives  has  been  re- 
duced from  1,000  to  5OO.  Under 
the  ne'J7  agreement  the  Soviet  Gov- 
ernment has  again  m:ade  an  advance 
amiounting  to  Kr .  10, 000,  COO  and  a 
tota.1  sum  sufficient  for  covering 
the  delivery  of  locom.otives  from 
Trollhaettan  has  no?;  been  secured. 

Motor  Vehicles  and  Tyres  in 
Ecuador . 

07/inj 


I     Austral  ia,n  Shipyards  for  Se.le- 
j  The  Minister  of  Public  l-orks  dec- 
lared to-day  that  the  Ne-v  South  '''ales 
iivernment  ms  -^"illing  to  consider  -a 
jod  offer  for  the  purchase  of  the 
|lsh  Island  shipyards.  Mean'/vhile, 
1  ere  would  be  a  considerable  reduc- 
on  in  the  n^ersonnel . 


German  Engineers  for  Austreilia 


Sev- 
it  0: 


n  Germian  engineers,   the  engage- 
'rmorri  provoked  e  lively  contro- 


Irsy  bet-.veen  the  Federal  and  Victorian  smaller  de.p-ree, 
'1st  Jcinu.ary  a.rrived  here  to-day  en 
jiite  for  Melbourne  to  erect  briauet- 
,kg  riant  for  the  Morwell  State  bro,m 
all ield. 

I  It  rmy  be  remarked,  that  the  ^  ^■^'^ '^^^-^'^ 
vernment  in  its  controversy 
'ctcrian  Government  took  up  the  atti- 
de  that  the  briquet  ting  ind^ustry  was 
Tried  on  extensively  in  America  and 
I  at  the  required  en2'ineering  experts 


lith  the 


ha.ve  been  obta-ined  fromi  Amierica 


to  attention  given  by  the 
State  and  Municipal  authorities  to 
the  imrprovement  of  the  m.ain  thor- 
oughfares at  the  port  of  Guayaquil, 
and  also  to  those  in  the  capital 
city  of  Quito,   the  d.ercand  for  mech- 
anically propelled  vehicles  has 
increased;     at  the  present  time 
there  is  3.  fs-vourabie    m:arket  open 
for  the  ^pply  of  both  passenger 
cars,   trucks  and  m.otor  cycles.  At 
the  same  time  the  tyre  market  is 
also  'A'-idening,  and.  a  d^emiand.  exists 
for  straight  side  tyres,  and,   to  a 

or     :tric  clincht; 
ers .     Cords  are  in  favour,  repres- 
enting a  large  majority  of  the 
tyres  consumed.     Some  foreign  tyres 
have  not  proved  entirely  satisfac- 
tory;  others  have  been  found  want- 
ing both  in  durability  and  strggth. 
None  the  less,  a  large  Germ,an 
house  is  actively  pushing  Germian- 
m.ade  tyres  at  a  yjrice  which  can 
leave  little  or  no  profit.     It  is 
estim.ated  that  the  average  automo- 
bile oOT'ier  wears  out  six  tyres  per 


i3T;eaa  o:.  irom.  .an  ex~enemjy  country. 

'e  Victorian  Government,  however,   con- annum.     Trolleys  and  trucks  are 

:nded  that  it  nas  impossible  to  obtain   equipped  with  solid  tyres,  very 

^-e.  briquetting  plant  from  any  other       few  p^neumatics  being  asked  for. 
'imtry  but  Germ.any  and  that  the  whole  Road  vehicles,   other  than  those 

;hrme  >a3  being  endagered  by  the  Fed-    electrically  propelled,   are  seldn 

■il  Government's  action.     The  Mor-'ell    equipped  with  rubber  tyres,  al- 

■heme  is  designed  to  provide  power  for   though  certain  stores  keep  these 


'■Ibourne 


'om  a  rich  seam  of  brown 


;al  3.t  I'Orwell  about  eighty  mile: 
-stant. 

Swed.ish  Locomotives  for  Sovic 


Gove rnment . 
I'lessrs.  Kydqu'ist  &  Holm.,  deny  the 
:wsTDa-oer  report  that  the  num.ber  of  hanils 


their  Trollhaettan  -jvorks  is  to  be  rer- 


in  stock. 

In  view  of  present  financial 
conditions  in  Ecuador,  exporters 
should  exercise  caution  in  giving 
credit.     The  m.ost  satisfactory 
arrangem,ent  is  to  require  with  any 
prd.er  a  deposit  of  at  least  33  I/3 
per  cent  of  the  value  of  the 


imipor  tat  ions  in  local  currencv. 


ENGTNEERIFC  i';ORLD 
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Engineering  '.-orks  in  Brazil. 
1   Light  agricultural  implsriients, 
iicluding  ploughs  as  rell  as  all 
■\inds,  of  rice,   flour,   cotton  rnach- 
'hiery,  sugaf  mills,  etc.,  are  ncvi 
>:5ing  manuf acturedoat  nQVi  engin- 
ilaring  ''rorks  recently  established, 
ijii  Sao  Paulo,  Brazil,   OTned  a/nd 
imaged  by  Brazilian  capital  and 
'j\tive  engineers.     The  output, 
[.though  at  present  restricted 
jing  to  labour  conditions,  is 
;i:pected  to  make  considerable  pro- 
gress within  the  next  iev-i  r/ionths  . 

i   Swedish  Iron  Industry. 
fiThe  following  table  shows  the 
!<iports  and  exports  of  iron  and 
jieel  during  June  1922  and  the 
;^}riod  January-June  1922,  compared 
l.th  the  same  periods  of  I92I. 

June  1921 .     June  I922 
•iports  .  •  .  15^  527  tons 
j:ports.  .  .10,890  " 
i.ports  of 

•on  Ore,  .42  0,084  " 

Jan- June  192: 


9,182  tons 
15,437 


ports . . . 
I  ports . .  . 
i ports  of 
:on  Ore. 2, 129, 03.1 


72,219  tons 
61,335  " 


560,680  " 
.  .J an -June 
1922. 

5^1,260  tens 
81,396  " 

034, 104  " 


Glasgow 
(From  our  ovm  Correspondent) 
In  local  steelworks,  users  are 
'ily  placing  orders  for  small  quan- 
j  ties  around  the  folio-Ting  figures 
Hler  Plates  £13/l0/-.  Shipplates 
ijO.,  Sections  £9/10/-  per  ton  cind 
i^eets  £11/5/-  delivered  Glasgov; 
•!i  at  ions . 

I  A  fair  nuiTiber  of  enquiries  for 
Ijlleable  Iron  are  in  hand  and  the 
1|  ice  of  "Cro'-m"  bars  is  steady  at 
'i-'Q/lO/-  per  ton.     The  tone  of  the 
otch  Pig  Iron  trade  is  very  good 
s|d  there  are  big  enquiries  on  hand 
<^  "behalf  of  American  consumers  al- 
■  ough  prices  may  have  to  be  eased 
cbit  before  they  buy.  Meantime, 
1  esent  quotations  are  firm  at  £5. 
-Ir  Ho.  1  Foundry  Iron  and  5/~  less 
1j  r  'So.  3  quality  at  makers  works. 
Ijinatite  is  also  firm  at  £5/3/9d 
ton. 

I     In  the  machine  tool  trade  the 
liospects  are  a  little  brighter, 
:jdeed  agents  say  that  June  ha.s 

en  their  best  month  since  the 
^'pression  set  in.     The  m.ajority  of 
1e  orders  are  for  special  tools, 
jhear  that  Messrs.  John  i-'cDc'-rell 

Sons  of  Johjistone  have  desi^cned 
f.new  Deck  Caulking;  Machine  tc  pro- 
i,(;Ce  more  durable  77ork  than  hand 


Glasgow  (Contd) 
Caulking  and  at  less  cost.  They 
claim  that  v/ith  one  attendant  their 
T::riChine  rrill  caulk  a  seam  at  40 
fset  per  minute  ^rfhich  is  equal  to 
the  '"ork  of  20  men.     Expert  busi- 
ness in  Tools  is  at  the  moment  neg- 
ligable,  but  Agents  in  India,  South 
Airida  and  the  far  East  indicate 
better  prospects  for  the  Autumrn. 

General  engineers  here  report 
business  picking  up.  and  the  unem;- 
plcyed  are  being  slo'v"ly  absorbed. 

Locomiotive  Builders  are  busy  on 
orders  for  Local  Rail'A'3.ys  but  have 
no  word  yet  regarding  the  large 
Continental  orders  which  v/ere  ex- 
pected a  month  ago. 

Messrs.   Lithgows  of  Port-Glasgow 
h.3,ve  just  8.hnounced  an  offer  to  put 
do'-Jn  three  cargo  steam;ers  if  the 
workers  will  accept  pre-wa,r  wages, 
plus: 3-11  bonuses  to  which  they  s.re 
entitled. 

Cardiff. 
(From,  our  oy^n  Corrasnondent ) 

For  the  past  three  m.onths,  the 
South  ?Uls3  Tinplats  workers  have 
been  on  the  bed  rock  of  the  sliding 
scale,   and  to  help  themi  during  what 
has  been  a  difficult  period,  the 
em.pl overs  granted  an  additional 
7i  per  cent  on  their  wages.  This 
;:Tant  has  now  been  continued  for  a 
further  period  of  three  months. 

Although  the  trade  as  a  whole 
has  been  steadily  recovering  lost 
;;'arkets  and  exporting  la,rge  quanti- 
ties of  tin  plate.     The  price  which 
gcverns  the  wage  continues  to 
remain  below  the  £7/iO/-  a  ton,  at 
which  figure  the  sliding  scale  comes 
into  operation. 

Barrow 

(Fromj  cur  own  Correspondent) 
Rumour  is  busy  to  the  effect  that 
■-efore  long  there  will  be  a  revival 
of  activity  in  the  gunshops  at 
iessrs.  ^''ickers  quite  apart  from 
the  impending  Admiralty  Contracts 
:  :    -rhich  Barrow  is  counting  upon  a 
good  share. 

In  the  '"est  Coast  Hematite  pig 
iron  trade,   interest  is  absorbed  in 
the  process  of  watching  for  the 
effects  upon  business  of  the  recent 
"free"  m.arkst  declara^tion ,     A.  reduc- 
tion of  prices  seemed  likely  pre- 
'/iously,   but  it  was  not  assumed 
that  internal  competition  for  the 
^^arkst  wa,s  near  at  hand.  However, 
'ith  the  exception  of  low  phospor- 
cuG  iron,   '-'hich  will  be  simila.rly 
effected  in  the  long  run,  makers 
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ire  new  at  liberty  to  secure  '.vhat 
prders  they  can  at  their  own  pric- 
i-es-  The  accuraulat ions  of  iron  at 
iphe  different  v;orks  have  made 
pssseiiiei  mixed  numbers  available 
lit  a  cheaper  price,  but  one  which 
,LS  not  likely  to  stand  long 
|,)sc-auss  of  its  unprofitable 
,iature . 

.     UNITED  STATES  OF  AMERICA. 
(From  our  own  ccrresponcisnt ) 


]     For  the  second  time  in  a  feiv 
ihonths  the  fifth  largest  tyre 
;i5.nuf actur sr  in  zhe  country  nas 
fade  an  unexpected  reauction  of 

per  cent  in  the  retail  price 
j^ist.     One  other  concern  took  up 
,:-h3  challenge  v/ith  a  cut  of  fifte? 
-sn  per  cent.     The  other  large 
■iiaksrs  are  as  yet  holding  to  the 
)ld  figures. 

Curtailir.ent  of  proauction  in 
^he  steel  industry  as  the  result 
)f  the  Gonbined  strikes  no.i'  has 
psen  extended  to  a.  tocGal  of  I3 
janked  blast  furnaces  and  increas 
ring  irregularity  of  /.iill  ana 
steelworks  activities.  A  n-!;^:;oer 
bf  plants,   especially  in  ihe  East 
Irs  resorting  to  the  u^e  of  fuel 
)il  at  greatly  increased  cost  of 
:ioduct  ion. 

j     The  mills    are  declining  senna 
■ge  on  all  sides  both  on  account 
)i  their  filled-up  condition  ...nd 
•he  present  doubts  over  ra«  ^te^l 
pupp  lies.   Th e  3  e  c  o na  i 1  o n    a  r  s 
ivdain^_,  zo  the  strengt-.  of  prices 
/.la  ■,. remiuins  are  easily  obtainable 
pers  definite  delivery  can  oe 
l|:i"en, 

!    With  further  refsrence  to 
'■c  ;dered  coal  installations  previo 
^usly  reported,  :vIcCi3llan  d  Junker 
•■if  12 Id  as  engineers  icr  the  Union 
A^ctric  Light  d  ?ov;er  Company, 
..niiounce  the  decision  to  burn 
ii'ov^dered  coal  iip.  the  ne.v        000, 000 
'  ^"TR  plant  shis  C0inpd.ny  is  build- 
:       in  St. Louis.   While  there  has 
psen  consiaerable  interest  in 
'■^gara  to  Henry  Fork's  :^.x:Ar.oth 
_  ^■■■er  Rouge  povver  plant,  '.chich  is 
^quipped  .vith  the  Lopulco  system 
or  burning  palveri^e^.  fuel,  and 
diich  h_iS  been  up  to  now  the 
'■-rgest  peer  plan-c  in  the  v;orld 
■  Jsing  this  fuel,   engineers  have 
pnerally  been  slov/  to  grant  the 
Iflains  .diich  Ford  has  made  for  this 
I  ^  vnod  of  b\;rning. 
■<[     A„oshsr  plant  using  coal  in 
^-•-■jisj.  form  is  th-tt  of  the 
.ij./...uk5e  Electric  d^ilway  d 


Light  Company.   In  this  plans 
excellent  o^-g-ortuni      ;.>-s  -.flsr„e-- 
"GO  investigate  the  c^ctUwi  ^srioi.:.- 
^,nce  with  cod  in  pov7^,ere-  f^tm, 
.nil  to  place  srch  resuic-  on  ^ 
comparable  basis     ith  tl:o  -e  secvre-^ 
from,  the  best  moaern  auscmai;ic 
stoker  plants,  according  to 
::cClelian  5c  Junkersfeld.  They 
ariiiounce  that  extensive  sests 
ana  investigation  by  the  engineers 
on  ssoker  eouipmient  and  p-jJLver- 
isea  fuel  equipment  proved  that 
coal  in  powdered  form;  was  a  most 

0.  esirable  fuel,   giving  miore 
economica-1  results  than  any  other 
type  of  combustion  equipment,  an„ 
permitting  -Ghe  use  of  mine  S"weepin,o 
lOij  grade  an>^  non-marketable 
coals,  which  are  often  was'cea, 

Anent  previous  mention  th-t 
ix  was  intended  to  erect  a  plant 
in  the  United  States  for  the 
construction  cf  Fokker  airj^l-'/ne j, 
the  follovving  exo^rpt  from  ctn 
extended  news  report  is  apropos: 
Im.pressed  by  what  he  termed  the 
■'unlim.ited  possibilities"  of 
commer c  ia-1  aviat  ion  A .  H-  G-  Fokker 
Dutch  designer  of  aircraft,  -innoun- 
ced  toaay  after  holding  conferences 
witn  President  Harding  and  Secret- 
.^ry  of  War  Weeks  that  he  woul.' 
e  =  t  abl  i sh  a  manuf  a c  uur  ir^g  p  1  o.nt 
in  this  country  and  t:iat  h3 
proposed  to  concentrate  his  activ- 
ities in  the  United  States. 
Asked  if  he  proposed  to  eststblish 
air  lines  in  the  United  States, 

1,  ar.  Fokker  declared  that  he  •..ctild 
confine  himiself  to  the  raanufact- 
v.iin^  of  aeroplanes  and  that  he 
intenaed  to  use  his  name  and 
inventive  genius  for  the  purpose 
of  aeve loping  the  w-aole  American 
inv.ai  stry . 

HUC^  HOTOR  PLANT  FOR  ORTARIO. 


Ra-llace  R.  Campbell  or  t^e 
Fox-.-  :.-Otor  Company,   or  u..nav.^„, 
Limitev^,  has  efficiently  announced 
tn-'vt  hi::  company  will  b;^in  in 
:w?  near  future  the  erection  of 
.  .v^:--^^  motor  pl-.nt  im  _  ?  ,..i .wc sly 
-..2-'C3iit   cc  the  prsoin:  1.. story 
in  For...  City.     The  ns .<  pL^nt  will 
cover  a :. ^.  r 0 x ima t e  1  y  laj  acres  -.nJ. 
..  ill  co=.t  in  the  n e ighbornood  of 
^- ,000,000. 

It   is  expected  th-^t  the  .ro-t.st- 
lon  of  the  Canadian  For a  .  ill  be 
■aoubl       immsaiately  tne  na.."  ^l-.nt 
st.-rt3  to  op  era-ce,  a  no.  t/na  plana 
ars  to  turn  out  gOO  s:~r3  ,.i  ,.ay, 
in  ;;l-.,oe  of  the  a_;0  per  ..ay  bain^ 
::.^'^:3  ----A,  t-re5ej:t. 


IGIIvEERING  LTTFRATJRE  CF  THE  WEEK, 


A  vsry  iarje  nuju':-5i  of  f IcxiblG  steel 
nd  conveyors  h&.v :■,  boon  erected  cn  the 
bntinsnt  for  handling  a  -vide  variety 
f  materia]  3.   The  f  ollov:ing  part:  c-=l  wz 
;ef er  more  particular!;"  to  xao  procooob 
jf  Steel  3elt  Conveyor s  Ltd.  ,  3irK-.in-..ri:arn 
pioneer  i iru  in  this  country. 
A  16  in.  steel  celt  conveyor  will 
jarry  a  great vr  ouantity  of  maxeriai 
'(han  a  textile  b^lt  ci  the  5e.i.i3  size 
n  account  of  the  superior  tran^bVeise 

Lffness  ^/^hich  alx0.;s  io  to  be 
oadsd  over  its  entire  i:;idth.  The 
sit  is  rnanuf ac turod  in  one  piece 
sngths  up  to  3'^'^-^  to  }/jQ  ft  of  the 
inest  Quality  eoia-r(..ll ea,  hardojied 
,nd  tempered  S.^eiish  eaarcoal  steel 
aving  a  tensile  strength  of  about 

tons  per  sq  ir-.  at  present  it  is 
,va  il  abl  e  in    i  d  t  h  s  up  ^,  t  o  1 6  in.  a  nd 
hicknesses  up  to  about  0-C4  in.  '.b.th 
'ound  to  si^^ooth  longitudinal  edges, 
'he  joints  are  ruade  of  simple  sa,p 
iveted  or  bu.tt-str?cp-r ivet ed  form 
i,nd  present  no  difficulties.  Th: 
lexibility  of  the  mute^'i^-l  i:--  of  a  high 
rder  and  a  coil  30*^  ^"^        1'^  i^^-  c.^n 
)Q  packed  into  a  case  1  ft.   by  ft. 


Tne  butt  iveighs  approx- 


py  1  ft.  6  in 

imately  2  lbs  p:r  foot  run. 
!The  Po^^er  User,J\aly  19E2.  ) 


yg  Etectric  Scalinp  Htarer. 

Defflonstrat iojis  have  recently 
been  given    in  this  co-entry  of 
hhe  Sandblom  Electric  ocaling 
iam;ter  tnich  hes  been  acvisoa  by 

Swedish  inventor.     The  tool 
.Donsists  of  a  spindle  ;t iking  about 
J. ,  200  r  e  v  s .  p  e  r  .t  i  nu  t  e  e/nd  e  iiu  ip  p  e  d 
l^ith  a  number  of  short  chains  with 
,3niall  ha-rjmer-heads  at  their  free 
3nds.  The  number  of  these  chains 
T'aries  frort  eight  to  t\^Q ,  aceora- 
.ng  to  the  class  of  wor":  to  be 
^one.  The  driving  povv'er  is 
'supplied  by  a  small  slectric 
iTictor  of  very  li2;ht  v;eight,  and 
)3o  adapted  that  it  may  be  conveniently 
held  by  the  v/orhman.   "'hen  the 
■niotcr  is  ct-^rtea  tne  ehaine  ..etc 
throv/n  out^/ards  by  centrifugal 
force.  The  revolving  spine  It  -Jith 
its  hammers  is  then  he^d  par  all  t-i 
to  the  vjork,   so  that  the  hammer- 
/heads  eoi.'.e  into  contact  ;'Vith  the 
surface   ::c  be  scaled,  striking  t"ie 
surfaee  at  the   rate_cf  about  IC^OOj 
bloi'fs  ptr  minete.      It  it  cl.'.l:n'-. 
for  the  appcia'atut  th:.t  it     to v  :  ^i.ti 
the  most  rapid  and  efficient  means 
I'yet  devised  of  removing  scale,  rust 
and  paint  from  iron  .aid  ste-r  terh, 
and,  moreover J   leaves  a  smootn  and  eve 
3uif:„ctj  v.ithout  the  cuts  ana  in^.e^it- 
a.t ions   in  the  uiato  <-s3ociao2w.  -ith 


tne  use  01  _.ana  and  pneumatic 
chip:,.ing  tools.     Actual  tests 
m^ade  .-t  a  floating  dock  in 
Coperliagen  demonotrat ed  that 
the  Sandblom  hamtmer  did  the 
work  of  from  10  to  25  men  with 
hand  hammers,  and  v-;orked  at 
about  three  and  a  half  times 
the  rate  of  pneuniatic  scalers. 
( Th  e  3h  ip bu  il de r ,  Au.a.us t  1 9 22 ) 


■Year  cn  Gear  Ty^^e 
of  notor  Vehieles. 


Oil  Humans 


After  a  certain  am; cunt  of 
use,   t b. e  -p i n ion  t 'yp 3  of  oil 
puj?ip  it  liii-blt  to  a  reduct- 
ion in  its  efficiency,  due 
to  .eear.  This  is  not  so  miuoh 
by  reason  of  v/ear  on  the 
teeth  of  the  two  gearaheels, 
but  because  the  slight  amount 
of  end  thrust  v/ears  the 
faces  of  the  end  cover  and 
the  pump  body  respectively. 
The  cover  is  particularly  prone 
to  wear,  e^nd  as  a  result,  the 
oil,   instead  of  being  cs-rried 
I ound  between  the  teeth  01 
the  pinions,   is  merely  churned 
at  each  side  of  themi,   the  loss 
or  slip  being  proportionate 
to  the  at'iount  of  vcear. 

The  particular  points  where 
y^ear  is  liable  to  occur  in 
this  ma,nner  are  the  corners 
lormea  by  the  pump  ceasing  and 
cover,   and  the  only  method 
of  curing  the  defect,  apart 
from  fitting  a  new  pump  or 
cover,,    is  to  skimnthe  cover 
in  e.  le.the  and  remove  the 
portions  which  have  not  been 
worn  until  the  cover  will  e„gain 
fit  close  to  the  pinions, which 
should  have  only  .OO4  in.  to 
.003  in.   cl earance  twhen  the 
cover  is  screwed  down. 

To  miake  a  good  ioint,  it 
is  usually  necessary  to  grind 
the  cover  and  body  together 
Htth  tint  emery,  although  if 
c? re  is  taken  in  the  turning 
-nd  the  tool  cuts  Si-re  not 
deep,  a  brown  paper  packing 
between  the  two  is  sometimes 
sufficient.   In  treating  a  pump 
in  this  manner,   cars  should  be 
taken  to  note  that  the  small 
set  screws  which  hoi  a  the  caxt  in 
position  do  not  bed  down  into 
the  bottomj  of  their  holes  befor- 
the  two  parts  are  tight, 

(The  Coiiimercial  Ho  tor, .- Ajigust  ^ 
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SHIPPING    m  SHIPBUILPING 


j; ch  East  Indies  Shippinjy . 

:is  report  bh  tne  econoraio 


of  the  Netherlands 


In 

•uation 

,t  Indies  to  March  1922,  Mr,  ILA.K 
tett,  British  Coiii!:iercial  h.^ent 
'■  the  Wet-"8rlands  East  Indies  at 
.avia,  iuade  some  interesting 
'erences  to  that  comjjany's 
pping.      He  says;-  The  scarcity 
^cargo  for  Euro:oe  whiich  becajne 
iarent  during 
ilQ  continued 


the 


hal; 


of 


lat ter 

^  „  well  into  the  yeai 

ing  the  first  half  of  which 
.ajners  were  sailing  homewards  v/itl 
'ge  quantities  of  space  in  spite  of 
iortant  reductions  in 


21 


-I-  V 


e  exception  of 
kin.^s^ 


:reighVs . 


lew  SDecuiaci-v; 


:ings^  generally  speaking  business 
done' for  shipment  on  very  short 
4..^^A  ^uj-  seldom  oeim^  booked 


ice 


f  reig 
more  than 


anead 


a  few  weeii 
During  the  early  months  of 
,  latter  part  pf  the\year, condition 
iever,  improved,  there  being  a  ve 


tonnage  hor  two  or 


demand" for 

mont'-.s  ahead  from  July 
intipally  brou,<ht  about  bV 


onwaras- 

den^boom  in  the  copra  trade-  but 
bin  a  comiparatively  short  space  of 
e  it  was  realised  lhat  the  position 
been  exaggerated,  and  that  tl 
uirem.ents  lor  tonnage  to  the. 
ted  Kingdom  and  the  Continent 
e  consic.erably  below  expectation 

6   eSlDecially   for   thr'rin:r,i  o.^.r-rr, 

'm  outlying  ports  in 
t  Indies, 

A  new  feature  in  the  historv 
('British  shipping  m  the  Putch 
Indies  was  introduced  by  the 
the  P.  and  C.  steamer 
na  ¥rom  Batavia  to  Rotterdam 
act  on  the  16th  of  July  with  a 
,plement  of  Putch  Government 


arougii 


cargo 


the  Putch 


ling 


voyage  was 
diL^,  it  is 
rsi  trin  o; 


m 


any  Pr 


it; 


1  tisr 


sengers.  The 
ip.re  success,  b( 
ierstood,  the  f: 
d  ever  made  by 
amer . 

'       One  of  the  most  up-to-date 
owns  in  the  Netherlands  East 
ies,  which  is  the  property  of 
Ocean  Steamship  uo.Lid.t Messrs. 
Jred  Holt  &  Co.Liverpool )  at 
djoeng  Priok  was  practically 
,pleted  towardsthe  end  of  the 
r,  and  is  a  very  fine  type  of 
-storey  reinforced  concrete  godown 
ng  plentifully  furnished  with 
|Sts , cranes, and  other  electrical 
liances  for  t/.-e  rapid  handling 
cargo . 


South  Wales  Shippin>g'. 

Beading  the  yearly  reports  of 
the  various  S' ipping  Companies  is 
rather  depressing  and  does  not  tend 
to  make  one  hopeful  of  the  immediate 
future  of  shipbuilding.  The 
i'irectors  of  the  Times  Shipping 
Co .Ptd. Cardiff ,  in  their  report  for 
the  year  ended' 31st  Mav,  state  that 
the  year  under  review  nas  been  most 
difficult,  being  characterised  by 
j/orld-wide  political  and  labour 
'difficulties,  and  ?/e  much  regret  to 
report  having  me.de  a  trading  loss, 
afier  carrying' interest  and  bank 
charges  of"  £15,696,  ?;hich, deducted 
efrom  the  balance  broug".  t  forward' 
from,  last  year's  account  of  £163,605 
leaves  £14^,909  available  for 
reduction  of  loan,  and  malting 
provission  for  excess  profits 
duty,  corporation  tax  *  and  income 
^tax,  whicr  are  not  yet  agreed. 
'During  the  year  the"  steamer 
Ilichaelston' passed  through  her 
s  eco nd  Do .  3" surv ey ;  and , t  oge t  h  er , 
with  other  three  vessels  controlled 
by  the  company , maintains  her 
Lloyd's  classification  100  Al. 
v^e  rave  also  been  cOFipelled  by 
reason  of  unremunerative  freights 
to  lay  up  two  of  our  vessels  for  a' 
considerable  tir.e.       Pour  vessels, 
however,  are  now  running  at  small 
profit,  and  the  directors  hope  v/e 
have  passed  throUj^h  the  worst 
period  of  the  traae  depression. 
Svery  economy  is  being^  exercised, 
as  the  balance  sheet  shows. 
Liabilities:     Issued  capital 
£200,000  loans  on  mortage  of 
steamers  £160,562,  sundry 
creditors  £31,670,  bills  payable 
£4,956,  revenue  account  £3,239, 
profit  and  loss  account  (less 
£15,696  loss  this  year) £147  909. 
Assets:  Steaiaships  L'icliaelston  £4 
net    Byrntawe  ana  Pithiiicgton  at 
cost  £522,500  sundry  debuors 
£17,116  unexi^ired  insurance 
premi-ams  £2,^62,  office  furniture 
£166,  -oendmg  voyages  £16,144,  cash 


in  hand  £127 ~.      In  the  previous 
vear,  the  i^rofit  amxounted  to 
£88  864  ana  the  dividena  to  5  per 
wh^le  in  1920  the  profits 


cen. 


76re'£114  741  and  the  divident  11 


per 


cent . 


ENGINEERING  WORLD. 
SHIPPING     A^^^D  SHIPBUILDING 
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'TEP  STAT'^vS  SHIPPING 
\cn  our  Uwn  Co r r  s  pen d en t .  ) 

n  an  effort  to  relive 
lb.pl oym en t  arr.ong  licensed 
p  officers  the  Shipping 
l.rcl  intends  for  the  future 
|er!:plo^  licensed  ships 
icers  on  the  laid  up 
:et,  rather  than  civilians.  -5 
is  also  the  intention  to 
minate  those  officers  who, 
le  holding  American  licenses, 
ntain  their  families  abroad, 
is  stated  that  many  Ens:lish 
ndinavian  and  German  officers 
in?  obtained  natural i:'at ion 
ers  maintain  their  families 
homes  abroad,  and  have  no 
ention  to  become  in  practice 
rican  citizens, 
r.  B.F.   Cre3son,Jr.  Chief 
ineer  of  the  Port  of  Nev/ 
k  authority  is  in  Europe  with 

idea  of  enlisting  the  co- 
ration  of  similar  authorities 
port  development.     He  also 
seeking  to  interest  "the 
le  of  the  -.vorld"   in  the 
terment  of  facilities  in 
! 'port  of  New  York.     He  will 
ind  3ome  time  in  England 
[dying  the  s^rs terns  of  the 
Iways  collecting  and  del- 
iring  creeds  from  the  pre- 
ies  of  the  consignor  and  con- 
Inee  (a  practice  unknown 
this  country)  the  automatic 
{c^ric  railway  of  the  London 
it  Office  and  methods  of 
jotectina:  the  coast  against 
!sion,  Free  Ports  and 
jl^ht  handling  machinery  ^^ill 
io  receive  attention.     It  is 
tiervstood  that  he  will  llke- 
je  discuss  the  advj.sabili ty 
'i  Toossibility  of  standardizing 
equipment  with  the 


(Continued) , 


aijhcrities  abroad. 

^-1  ""o-Shifting  Danger. 

t 

V  3  f  olloTOng  r;arning  to 
E"^! ;''0;'7ners  and  shipmasters 
"   ':o  the  danger  of  cargo 

^tine;  has  been  issued  by  the 
';;cantile  Marine  Department 
y]'he  Board  of  Trade".- 

lases  have  besn  brought  to 
notice  of  the  Board  c  f 
"'ilde,  'vhsre  vessels  have  been 
■  Ot  or  abandoned  through  the 
sllfting  of  the  cargo  -or 
'■'■''last.     Thess  accidents 

cjllo  not  have  occurred  i  f  the 
c.j:-o  had  been  well  and  care- 
""'Liy  '^to'^ved,  and  if  proper 


St 
t  h 


eps  had  been  taken  to  p]revent 
3  followino:  kinds  of  cairgo  and 


whi 


are 


balast  from  shifting 
practicsHy  liablet- 
(1 )  Sludge  iron  ore, or  bH^  ore 

.2)  Flint  stones. 

,3)  Coal,   especially  anthracite 

^peas)  and  small  nuts. 

,4)  Shingle  ball  as  t . 

Where  these  or  simiilar  kinds  of 
cargo  or  ballast  are  loaded,  shift* 
ing  boards  should  be  fitted  fore 
and  aft  at  the  middle  line  of  the 
ship,  extending  from  the  keelson 
or  ceiling,   to  a  reasonable  heijht 
aboye  the  car^o  (sav  }  ft). 


Loss  on  Engineering  Contracts. 


and  Thom.as  R. 
engineers  who 


George  Wilfred  Bale 
w,  Wyness,  electrical 
have  traded  aS  ^Yyness  and  Bal 
Brighouse,  underwent  their  public 
exam-ina.t ion  in  bankruptcy  at  the 
Halifax  County  Court.     They  agreed 
that  their  deficiency  on  gross  lia- 
b  Hi  ties  of  £3,397  was  £1,711.  Both 
ha.d  served  apprenticeships  to  the 
trade.     Af  cer  ths  v-ar  Bale  agreed 
that  if  the  experiment  i^  business 
which  Vi/yness  was  to  makqMvas  a 
success  hs  would  3  oin  him  as  a 
partner,     Wyness  started  at  ^.h3  end 
of  1919,  Bale  lending  him  £10  and 
Wyness  introduced  £35* 

YJhen  he  (Bale)  joined  Wyness  as 
partner  at  57»  Goodei'  Lane,  Brighouse 
a  profit  v/as  shown  on  Wyness 's 
trading  of  £l08.     They  agreed  that, 
the  profits  should  be  divided 
equall  y.     Up  to  June  1921,  they 
only  worked  locally.     Their  turn- 
over from  April  22,  192O  to  December 
1920,  vms  £1,767,   the  net  profit 
being  £222,  against  their  with- 
drawals of  £274, 

At  the  end  of  I92I  they  had  a 
nett  profit  of  £87'     They  opened 
a  shop  13,   Commercial  Street, 
Brighouse,   in  1^21 ,  spent  £110 
on  fitting  it,  and  v/hen  the 
petition  was  filed  they  owed  a 
building  society  £7^3  on  the  mort- 
gage.    They  had  a  contract  at 
Llanelly  Hospital,  Cardiff  for 
£902  on  which  the  loss  was  £300 ^  ' 
Bale  explained  that  heavy  expenses 
were  due  to  loss  of  time,  in 
work.     Wyness  thought  t^at  the 
chief  ccuse  wasthe  loss  at  G^-.^ 
which  he  estimated  at  £639' 
The  examination  was  closed 


finding 


.1:330  To,  £10  L  S  BH  £i'il£r/;0  SifT 
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.s        f.ii/1  nio'  i  hluovs  erf  sasooir?? 


.  '1  '■■ 
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Oil 
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CONTRACTS  AIvD 


:rs  . 


^ctric  Storage  Battery  for 


lirhe  Victorian  Railv/ays  are 
;\riting  tenders  for  the  supply 
iddelivery  at  the  Electric 
^ht  Station,   Spencer  Street, 
jibourno,   of  an  electric 
ibrage  battery  with  a.Gce39or ies 
i  spares.    (Contract  No.   35O90) . 
'Sealed  tenders  must  be  de- 


(cqntinuedI 

•70  sections  either  in  series  or  m 
lei.       "'ith  the  sections  connec- 
in  series  the  secondary  voltage 


pr.r 
ted 


per  ^hase  at  no-load,  corresponding 
to  c,' primary  voltage  of  4^0  volts, 
snail  be  20  volts! ' 

The  motor  generator  set  is  to  be 
used  for  generating  three-phase 
pnrrent  at  -HO  volts  50  cycles  or 

220  volts  ' 


ric6'bor  is  to  be  a  D.C.  46O  volts  shunt 
raachine  of  the  protected  type,  capable 
of  developing  45  h.p.  continuously. 

A  ccpv  of  the  tender  form, 
sDGcif ication,   etc.,  etc.,  maybe 
insr^.ected  at  thfe  Department  of.  Over- 
seas Trade.    (Ref .No,9222/iD/EG) . 


p«.x.u  .cu.o..  ...0.        ...  three-Phase  current  at  220  volts  2^ 

trered  in  the  Railmy  Slender  Box,  cycles  i^nen  run  at  ^^^^^^^Pf^^^^^^^^^^^^J^- 
'sretary's  Office,  Spencer  St., 
,Ibourne  on  or  before  11  a.rri. 
~ednesday,  11th  October  next. 
The  battery,  which  i:;  to  be 
ed  at  the  Electrical  Testing 
bo  ratory,   is  to  consist  of 
cells  connected  in  series  of 
ouped,  as  the  service  demands, 
e  capacity  of  each  cell  shall 
not  less  than  3OO  a.mpere- 
urs  at  a  10  hours  discharge 
te,  and  not  less  than  'jOO 
'pere-hours  at  a  5  hours  dis- 
arge  rate. 

A  copyn6f  the  tender  -^orm 
ecif ication,   conditions  of 
ntract,   etc.,   etc,   may  be 
spec  ted.  Room  49  ^le 
Dartment  of  Overseas  Trade, 
f,No.  9218/SD/EC. 


St&el  Ra_i _1  s  TO r  U ew  2 eal an d . 

An  Auckland  firm  has  an  bpening 
over  600  tons  of  steel  rails  from 


or 


3oro 


|tor  Generator  Set  and 


;atic  Transformer  for 


Ibourne . 


The  Victoria  Rail>mys  a  re 
so  inviting  tenders  for  the 
ipply  and  delivery  at  the 
sctric  Light  i^nd  Pintsch  Gas 
ation,  Spencer  Street, 
Ibourne,   of  a  Static  Trans- 
ikmer  complete  with  oil,  and  a 
}tor  generator  ste  complete 
'  th  accessories  (Contract  No, 
i089). 

Sealed  tenders  must  be  de- 
kited  in  the  Railway  Tender 
)X,  Secretary's  Office,  Spencer 
';reet,  Melbourne  on  o  r  before 

a.m.,   on  v/ednesday  l8th  Oct. 
;xt . 

The  Transformer  is  to  be  of  th 


to  52 lbs.  com^plete  with  fish- 
plates, dog  spikes,  bolts  etc.  They 
desire  to  have  quotations  without 
delav  and  prices  quoted  should  be 
ci.f-  Auckland.     The  firrr;  states 
that  they  have  been  acting  as  agents 
in  ^'ther  lines  for  a  considerable 
-oeriod  and  though  n  ot  definitely 
s-cated  it  is  possible  that  they  may 
wish  to  enter  into  negotiations  later 
with 'British  Rail  Makers  for  a  similar 
pu.rpose . 

The  name  of  the  firm  can  be  obtained 
on  a-Dpl ication  to  tne  Department  of 
Overseas  Trade . (Ref .No. 9157/ED/EC(2) . ) 

Suspension  Bridge  for  Argentine. 

The  following  notes  have  been  re- 
reived  from  Buenos  Ayres  ?.nd  give  the 
results  of  the  call  for  tenders  for 
the  supply  of  a  rigid  suspension 
Br idee  over  Lake  Setuoal. 
Gibiis. Avellaneda  &  Cia:  offer  to 
■Ripply  ana  erect  Bridge  for  the  sum  of 
4706,000  Belgian  francs,  delivering 
the  naterial  witnin  12  months,  and  to 
erect  in  6  months. 

gTE'IART .Peters;  Representing  a  British 
~i"r~t     Offer  to  supply  mvaterial  for 
-1^^  sum  of  £62,656  and  to  erect  for 


'iree-phase,   oil-irrmersed,   self-cocl:^  0129 ,1  SO  paper  currency,  and  to 


vhen 


type,   capable  of  a  max i mum. 

^ntinuous  output  of  35  k.v.a. 

)eratincr  on  a  440-volt  three-  p 

lase  50-cvcle  supply.     The  pri-  n 

iry  (4. 40- volt)  windings  shall  be 

,)nnected  in  delta  cand  each 
lase  of  the  secondary  winding 

lall  comprise  two  equal  but 

,3parate  sections  which  shall 

,^3' brought  cut  to  independent 

i3rminals,  by  the  inter-^ 

pnnection  of  which  it  shall 

le  pos'^ible  to  operate  the 


erection  within  iS  months 


he  contract. 


from  sieni 

C.  Goedharti"Repte5enting  the 
utehoifnungshutte  of  Overhausen, 


L,n- 


o 


B 


f+'er  to  supply  and  erect  ? 
i^lpe  i-or  the  sum  of  ?;630.000.00  gold 
^t.artinfi;  erection  on  the  1st  May  I923 
-ma  terminating  in  five  months  pro- 
prided  the  contract  is  signed  not 
le/ber  than  the  1st  of  Augu">t  of  the 
P--'esent  vear.     Also  offer  to  erect 
for  the  sum  of  ^SIO.OOO  e  Id 
,.,1  alternative  offer  of  ?5430.000 


ENGINEERING  WORLD. 


19th  August  1322 


GET  YOUR  SHGULD_ER  TO  THE  WHEEL. 


The  great  hope  of  all  industry  in  Great  Britain 
rnuBt  surely  be  the  speedy  return  to  normal  trading,  the 
reduction  in  the  cost  of  living  and  a  continuance  of 
steady  eKiployment .     There  are  undoubted  indications  that 
trade  is  on  the  mend. 

Our  exports  -  and  surely  by  now  it  is  most  clearly 
understood  that  our  very  industrial  life  depends  upon 
them  -  are  increasing  in  volume;  reports  from  various 
centres  indicate  increased  activity,  and  most  gratifying 
of  all  there  is  recorded  a  deeper  appreciation  of  econom- 
ic difficulties  in  trading  ooaipetition  with  foreign 
nations . 

First,  the  value  of  exports  in  July  as  compared  with 
June  was  £60,418,626  and  £52,145* 953-  respectively.  The 
difference  betvsean  July  of  this  year  and  last  was 
£17,246,227.     The  most  pleasing  feature  of  the  Board  of 
Trade  Returns,  however,  lies  in  the  fact  that  the  rise  in 
experts  is  largely  due  to  the  greater  number  of  wholly 
or  mainly  manufactured  products. 

This  is  confirrred  in  one  direction  by  the  report  from 
Sheffield  that  there  is  a  great  call  from  America  for  blast 
furnace  coke  and  pig  iron.     This  is  no  doubt  due  to  the 
fact  that  America  is  in  the  throes  of  a  great  industrial 
strike,  and  we  can  trace  another  improvement  in  our  trade 
to  this  fact.    We  refer  to  the  increase  in  the  export  of 
agricultural  machinery,  a  great  quantity  of  which  has-  been 
ordered  from  Gainsborough  firms.     We  deprecate  strikes 
most  heai'tily,  being  ourselves  the  present  victims  of  one 
that  was  totally  unjustified  and  totally  unnecessary. 

It  is  in  this  spirit  we  have  titled  the  present 
article.     There  is  every  possibility  of  trade  coming  back 
and  it  is  essential  that  we  should  not  hinder  or  handicap 
the  good  progress  already  made.    We  are  not  going  to  in- 
dividualise any  particular  trade  for  we  firmly  believe  that 
in  every  section  of  the  industry  there  is  much  yet  to  be 
done  by  both  employers  and  employed  to  cheapen  productinn. 
That  is  an  essential  to  complete  trade  recovery. 

Mass  production  is  one  method  of  securing  this  reduction 
in  the  cost  of  the  output.  But  there  is  a  fear  about  mass 
production  amongst  many  workers  to-day. 

It  is  stated  that  reorganisation,  the  installation  of 
new  automatic  machinery,  the  insistance  in  every  instance 
of  piece  works,  and  the  abolition  of  that  old  bogey 
passenger  carrying  will  result  in  fewer  men  being  required. 
Recently,  the  writer  heard  one  man  at  an  open  air  meeting 
frankly  preaching  slacking.     He  advised  men  to  take 
two  days  to  a  job  they  could  do  in  one.     Was  there  ever 
such  a  fatuous  piece  of  advice,  one  m.ade  without  the 
slightest  regard  or  appreciation  of  the  economics  of 
industry.     It  is  such  talk  as  this  which  keeps  our  shops 
standing  idle. 

True  appreciation  of  our  position  as  an  exporting 
nation  is  being  brought  home  to  people  throughout  Great 
Britain  to-day. 

Without  in  any  way  returning  to  the  old  pre-war 
standard  of  living  we  can  in  many  ways  reduce  the  cost 
of  production  and  thus  meet  foreign  competition.  But 
it  will  necessitate  hard  and  constant  work,  wholehearted- 
ly given  and  without  those  petty  restrictions  which  have 
acted  as  a  brake  in  the  past. 
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To  Turn  an  Elbow. 

If  we  attempt  to  bend  an 
elbow  In  a  bras a  or  copper 
pipe,  unfilled  with  resin,  it 
bulges  out  at  the  sides  and  is 
dented  in  the  middle,  resulting 
in  an  \msightly  piece  of  work. 
A  very  neat  elbow  can  be  made 
in  a  small  pipe  by  cutting  out 
a  portion  in  the  centre,  bending 
the  pipe  over  and  soldering  the 
parts  as  shown  in  the  sketch.  If 
desired,  a  gusset  can  be  put 
underneath  the  pipe,  so  as  to  make 
It  stronger. 


Thi  is,  of  course,  best  adapted  for 
light  work,  but  it  is  at  the  same 
time  quite  strong.    Where  gas 
fitters  elbows  cannot  be  readily  ob- 

I  tained,  it  is  a  satisfactory  method 
of  turning  an  elbow.     For  some  pur- 

'  poses,  also,  pipes  look  better  to 
have  square  corners.    With  this  plan 

1  they  are  easily  made  so. 


r     A  Handy  Lathe  Tool. 

During  the  overhauling  of  a  re- 
I'lpair  job  recently  a  number  of 
discs  appeared  in  our  fitting  shop 
which  were  to  be  skimmed  up  on 
Iboth  sides.     The  sketch  shows  an 
I  arrangement  for  treating  the  above 
fdiscs,  or  plates,  in  the  lathe. 

i    The  Tool,  Fig.  1  constate  of  a 
I  piece  of  steel  about  1"  by  li" 
i having  a  slot  at  one  end  to  take 
|ia  hardened  steel  roller  |"  by 


li"  diameter. 


Fig. 2  is  an  enlarged  view  of  the  tool. 
To  true  up  a  disc,  proceed  as  follows: 
Having  placed  the  disc  in  the  chuck 
and  tightened  the  jaws  slightly,  set  the 
work  revolving;  then  bring  the  roller  to 
bear  with  light  pressure  ,  and  in  a 
few  revolutions  the  plate  will  be  found 
to  r\in  true.     This  method  is  much  easier 
than  chalking  and  than  tapping  with  a 
hammer,  and  much  quicker.    Having  about 
l/l6"  to  come  off  altogether,  the  idea  was 
quite  successful. 


Alignment  of  Lathe  Beds. 

This  method  of  aligning  a  lathe  bed 
is  useful  when  the  bed  is  cast  in  sec- 
tions.    The  material  required  is  simply  a 
piece  of  strong  steel  wire  of  the  same 
length  as  the  bed.    By  means  of  clamps 
or  other  devices  the  wire,  is  stretched 
taught  along  the  entire  length  of  the 
planed  edge  of  the  bed,  with  just  enough 
clearancd  to  allow  a  thin  strip  of  paper 
or  steel  feeler  to  be  inserted  between 
the  edge  of  the  bed  and  the  wire,  at 
either  end.     If  the  bed  is  in  correct 
alignment  there  should  be  a  clearance 
equal  to  the  thickness  of  the  papers  al- 
ready inserted,  at  any  point,  along  the 
bed. 

In  order  to  obtain  the  maiximum  tension 
in  the  wire,  secure  it  at  one  end  to  a 
nut  and  bolt  passing  through  a  fixed  plate 
and  by  turning  the  nut  the  wire  may  be 
tightened  until  the  desired  tension  is 
obtained. 


19  th  Aag>Ji3t  192?. 


rac  ing  Coun  t er- Sim k 

A  simp3-e  device  whereby 
count er-s-'onK  rivet  heads  may- 
be-macb  ins  flush  with  the 
surrounding  plate  is  shewn  in 
the  drawing. 

The  essential  part  of  the 
device,  designed  by  a  charge- 
hand  in  the  tool  room  of  & 
crans-building  works,  is  the 
cen trin?^  pin. 

WhQxe  a  line  of  comter- 
sunk  rivets  on  a  plate  girder 
recjuirss  facing  a  man  mov©3 
rapidly  down  the  line  with  a 
centre  punch,  making  a  pop- 
mark  8,pproximately  at  the  centra 
of  each  rivet.     With  the  tool 
sheim  and  a  drilling  machine  on 
a  travail in^y  bogie,   the  line 
rivet  heads  is  quickly  faced 

Th-3  method  of  knocking  off 
projections  with  a  drift  and 
sledge  hammer  is  too  apt  to 


of 
up. 
the 
a 
make 


ths  rivets  loose,  while  an  ordin- 
ary end-milling  tool  fails  to  do 
the  work  without  chattering  bad- 
ly. 


CUTT  INC, 

W.S.Cap. 


TVie  drawing  indicates  the  sim- 
plicity of  the  construction.  A 
2^"  or  3"  barrel  is  turned  do'^m 
at  one  end  to  a  standard  taper. 
The  barrel  itself  is  drilled  out 
tp.take  a  f"  helical  spring.  A 
wrought  steel  cap  screws  on  to 
the  end  of  the  barrel  and  holds 
two  High  Speed  steel  cutting 
blades,  set  along  a  diameter. 

The  centring  pin  projects  half- 
an-inph  through  the  cap  and  the 
compression  in  the  spring  can  be 
gid justed  by  packing  pieces  at  A, 

Sweating  the  blades  in  pre^'ents 
any  possibility  of  their  working 


loose.     It  will  be  noticed  that  the 
blades  can  be  touched  up  on  the 
grindstone  without  being  first  re- 
moved. 

Flats  should  be  made  on  the  barrel 
and  also  on  the  cap  to  facilitate 
unacrswing  when  required. 


Casting  Vice  Clamps. 

Lead  vice  clamps  are  a  necessity  in  thB 
majority  of  workshops.     As  these  soon  be- 
come damaged  a  good  idea  is  to  make  a 
permanent  mould  for  casting  them,  and  to 
cast  several  pairs  at  one  melting.  An 
easily  made  mould  for  this  Durpose  can 
be  made  of  l/l6"  sheet  iron  bent  as  shown 
in  sketch.     Cut  out  two  pieces  4i"  ^  3** 
then  bend  one  piece  at  right  angles  on 
its  centre  line.     Bend  the  other  piece 
the  sam.e  but  also  bend  up  each  end  |" 
at  right  angles,  away  from  the  first 
bend. 


1 

1  1 

1 

Now  cut  two  strj^ps  if"  x  45"  long  and 
make  two  U-pieces  for  springing  on  to 
hold  the  mould  together.     The  U-piecee 
should  be  5"  in  the  U,     To  cas,  place 
the  two  sides  together  and  secure  with 
the  IJ-pieces,  standing  the  assembled 
mould  on  its  end  on  a  piece  of  sheet 
to  catch  any  lead  which  may  overflow. 

Allow  casting  to  cool,  open  mould 
and  remove  clamp,   then  re-assemble 
mould  ready  for  next  casting. 


Steel  JRail9_  f  or^^gueensj^d,^ 

The  C^ieensland  Government  has  intimated 
thro\:gh  the  Premier,  that  it  will  require 
large  quantities  of  steel  rails  during  the 
next  twelve  months. 
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•     A  few  months  ago  the  Machine 
i  Tool  Trade  Association  made  an 
I  application  to  the  Board  of 
'  trade  under  part  2  of  the  Safo- 
'i  guarding  of  Indus  tries  Act  that 
import  duties  should  be  applied  to 
machine  tools  imported  from  coun- 
,  tries  whose  exchanges  have  collapsed. 

It  is  understood  that  the  Board  of 
J  Trade  is  not  satisfied  that  in  re- 
gard to  machine  tools  a  prima  faci© 
case  has  been  made  out,  and  that  it 
is  not  at  present  the  intention  to 
'appoint  a  committee  under  part  2  of 
the  Act  to  enquire  intc  the  com- 
plaint.    It  is,  of  course,  still 
open  to  the  applicants  to  produce 
further  evidence  in  support  of  their 
complaint,  but  as  things  stand  at 
present  a  committee  will  not  be 
appointed. 


Wireless  Combine. 

The  new  coirpany  which  ?sill  control 
the  broadcasting  in  the  United 
Kingdom  will  be  registered  in  a  few 
days . 

The  articles  of  association  will 
provide  that  the  area  of  the  United 
Kingdom  is  to  be  covered  by  eight 
stations,  situated  at  London, 
[ Manchester,  Birmingham,  Cardiff, 
I  Plymouth,  Newcastle,  Glasgow  and 
I  Aberdeen . 

The  wave  length  will  range  from 
1300  to  400  metres.     Anyone  within  20 
miles  of  these  stations  will  be  able 
'to  listen- in  by  using  an  ordinary 
.  crystal  .receiving  set.     Beyond  the 
?0-mjle  radius  it  will  be  necessary 
to  use  a  valve  set. 

Only  British  firms  and  British  made 
'apparatus  will  be  allowed.  The 
,  companies  formiing  the  combine  have  to 
enter  intc  an  undertaking  not  to  sell 
or  allow  tc  be  sold  any  foreign 
appliances. 

The  Schneider  Trophy,  an  internation- 
al competition  for  flying-boats,  was 
i-won  on  Saturday  by  the  one  British' 
{machine  entered,   the  Italis.ns  taking 
f second,   third  and  fourth  places.  The 
I  pilot  was.  Mr,  H.C.  Baird,  and  the 
I  success  is  a  splendid  triumph  for 
j^British  aeroplane  and  engine  design, 
j  The  British  flying  boat  is  quite  a 
?3mall  machine  measuring  only  28  feet 
[from  wing  tip  to  wing  tip  and  the 


the  Supermarine  Aviation  Company  -  have 
been  working  at  it  for  twelve  months; 
It  was  equipped  with  a  45^  b.p,  Napier 
Engine. 

Roller  Bearings  f P r_T ra i^ns^ 

The  Great  Eastern  Railway  have  ;just 
concluded  preminiary  trials  of  a  new 
roller  bearing  for  railway  coaches  which, 
it  is  expected,  will  lead  tc  great 
economies  in  running  costs.     If  the  next 
series  of  experiments  are  successful  it 
is  intended  to  equip  the  whole  of  the 
company's  new  stock  with  the  new  bearings. 

Sir  Henry  Thornton,  the  general 
m^anager  of  the  Great  Eastern  Railway,  in 
an  interview,  pointed  out  that  the  dif- 
ficulty the  railway  engineers  had  so  far 
had  to  contend  with  was  tnat  there  had 
been  no  metal  capable  of  standing  the 
heavy  strain  placed  upon  modern  rolling 
stock.    Hitherto  the  r<^xlers  had  quickly 
worn  ctnd  become  conical.     In  the  present 
case  this  difficulty  had  been  overcome  by 
the  use  of  particularly  hard  but  not 
brittle  steel. 

The  new  bearing  had  been  made  possible 
by  the-  great  improvement  made  in  the 
manufacture  of  steel  since  the  war.  Each 
of  about  a  dozen  rollers,  which  were 
locked  in  one  bearing  by  a  "sort  of  bi- 
cycle chain"  would  stand  a  strain  of  about 
21  tons. 

Mr.  F.V.  Ffussell,  technical  adviser  to 
Sir  Henry  Thornton,  said: 

*«The  invention  will  have  a  coni-jiderabl e 
effect  on  the  cost  of  working  our  elec- 
trification scheme  when  that  comes  about. 
There  will  be  an  equal  advantage  on  steam 
trains.    Very  heavy  trains,  virhioh  now  re- 
quire two  locomotives  to  haul  them,  will 
be  pulled  by  one  engine,  and  four-coupled 
engines  will  be  able  to  do  work  which 
no7/  requires  stronger  locomotives.  Even- 
tually goods  waggons  and  engines  may  also 
be  equipped  with  ic". 

_Aer  0  _  ?  r  i  2  e  w  in  n  e  r  > 

The  R«M.  Groves  Aercna-utical  Research 
Prize  for  I92I  has  been  awarded  to 
Squadron  Leader        Hill,  M.C.,  A.F.C. 
officer  in  charge  of  the  Experimental 
Flying  Department  of  the  Royal 
Aircraft  Establishment. 

This  prize  is  awarded  annually  to  the 
person  who,   in  the  opinion  of  the  Air 
Council,  has  done  most  during  the  pre- 
ceding year  tc  advance  aeronautical  science 
on  the  technical  and  research  side. 
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Scottish  RalX  Rates. 


An  as^reement  has  been  corce  to 
between  the  Federation  of  British 
Industries  and  the  Scotish  rail- 
way companies  in  the  matter  of 
rates  and  charges. 

Through  rates  on  merchandise 
traffic  by  goods  train  between 
stations  on  the  English  and  Welsh 
railways  on  the  one  hand  and  stat- 
ions on  the  Scottish  railways  on 
the  other  are  to  be  75  per  cent, 
instead  of  \00  per  cent,  above  the 
rates  in  operation  on  the  14th 
January  I92O.     The  Scottish  com- 
panies have  conceded  the  same 
terms  as  the  English  railway  com- 
panies with  the  exception  of  the 
reduction  of  25  per  cent  on  the 
local  traffic  in  Scotland. 


MewSwansea  Valley  Line. 

It  is  announced  that  work  has  been 
resumed  on  the  laying  of  the  double 
line  track  from  Clydach  to  Cwmgorse, 
in  the  Swansea  valley,  for  the 
Great  Westarn  Railway. 

Messrs.  Walter  Scott  and  Middleton 
the  Westminster  engineers,  who 
commenced  the  work  before  the  war, 
ceased  operations  in  1914»  ^nd  have 
now  secured  the  contract  for  comple- 
tion. 

The  line  will  pass  th:    '.gh  a  rich 
and  undeveloped  anthracite  field, 
and  it3  impending  completion  has  al- 
ready given  rise  to  considerable 
mining  activity  in  the  district. 


New  Oil  Tank  Steamers. 

A  large  oil-tank  steamer  which  is 
being  built  to  the  order  of  the 
British  Tanker  Company  Limited,  of 
London,  was  launched  by  Swan,  Hunter 
and  Wigham  Richardson,  Limited,  from 
;th«ir  Neptune  shipyard,  Newcastle- 
on-Tyne  a  few  days  ago.     The  ship 
which  is  designed  to  carry  over  ten 
thousand  tons  of  oil,   is  about 
455  "ft.  in  length  with  a  57  ft.  beam. 
She  will  be  fitted  with  the  most 
modern  appliances  for  her  intended 
service,   including  wireless  telegra- 
phy, comT)leta  electrical  installation 
Hele-Sha-.v  steering  gear  and  a  re- 
frigerating machine  for  provisions v 


Union  have  had  under  consideration  ..the 
immediate  and  future  position  of  the 
Organisation.     At  the  end  of  last'month 
the  total  membership  was  mote  than 
11,000  less  than  in  the  previous  months. 
It  has  been  decided  to  invite  suggestiona 
from  the  rank  and  file  with  regard  to 
reconstruction. 

Owing  to  the  prospective  reduction  in 
the  Wages        engineers  the  executive 
have  decided  to  restore  con trubut ions  to 
normal  rates. 


Judgement  Against  Printers. 

Readiura  of  this  and  other  journals  who 
have  been  inconvenienced  by  the  printers' 
dispute  would  note  with  interest  the 
result  of  the  test  case  at  Newciistle 
Police  Court  in  v/hich  97         were  de- 
fedents  in  an  action  brought  by  the  New- 
castle Chronicle  Ltd.,  and  the  Mail  and 
Leader  Ltd.,   to  recover  £10  damages  In 
each  case  for  breach  of  contract.  Judge- 
ment was  given  for  the  plaintiffs  for 
£1.50'  agreed  damages  and  costs  in  each 
case,  and  the  Bench  agreed  to  state  a  case. 

Merthyr  Engineer's  Success. 

The  Messrs.  John  Cory  and  Sir  Herbert 
Cory  Research  Scholarsnip  of  the  value 
of  £105  has  this  year  been  awarded  to  Mr, 
Ivor  James,  Merthyr  Tydfil,  who  has  been 
a  student  at  the  Cardiff  Technical 
College  for  the  last  three  years.  After 
receiving  his  early  education  at  the 
Merthyr  Intermediate  School,  Mr,  James 
■passed  to  the  Ivor  Works  of  Messrs.  Guest, 
Keen  &  Nettlefolds  at  Dowlais,  and  for  a 
period  during  the  war,  served  on  the 
m.echniacl  side  of  the  Air  Force.    On  de- 
mobilisation he  entered  the  Cardiff 
Technical  College,  where  he  now  intends  to 
continue  his  studies  in  research.     He  was 
lately  successful  in  passing  the  final 
examination  for  the  newly  instituted 
Joint  Diploma  in  Engineering  of  the 
Uni'/srsity  College  and  the  Technical 
College,  Cardiff. 


Position  of  A.E.U. 

According  to  a  statement  in  the 
daily  press  the  Executive  Council 
the  Amalgamated  Engineering 


Doc^kers'  Settlement . 

Provisional  terms  o 
issued  in  London  the 
for  a  reduction  of  1 
October  2nd.  Further 
depend  upon  Board  of 

work  rate  to  be  reduced  5%  0^  October  2nd 
and  another  5^  J'J^"^ 
is  made  that  the  earn 


f  the  settlement  were 
other  day  and  provide 
s/»  per  day  from 

reduction  will 
Trade  figures.  Piece 


out- put  shall  nou  be 
ls.6d.  a  day. 


,e  4th.  Provision 
ings  on  ascertained 
reduced  by  more  th^n 
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ENGIIJETCRING  LITERATURE  OF  THE  TCEK. 


'^a.8t__Ircnj.. 

Cast  iron  is  one  of  the  engin« 
cers  materials  which  has  changed 
but  little  over  a  wide  interval 
cf  tim«.     Various  influences 
operating  singly  and  in  combination 
have  emphasised  the  limitations 
of  the  ordinary  cupola  as  a  means 
of  melting  iron  for  castings 
and  so  metallurgical  attention 
has  turned  to  a  newer  method  of 
n- el  ting.     Dr.  Hatfield  believes 
that  the  production  of  cast  irons 
of  superfine  grade  is  bound  tip  in 
the  application  of  the  electrical 
furnace.     Where  the  amount  of 
metal  is  small  and  the  grade 
excer,tional ,   it  would  appear  that 
even  in  this  country  there  is  a 
lirrited  economical  field  for  the 
complete  electric  melting  of  a 
synthetic  cast  iron  from  odd 
charges.     The  factors  governing 
its  success  are  the  obvious 
limitationt-;  of  the  cupola,   the  cost 
of  raw  materials  which,  need  not  b© 
specially  selected  when  it  Is 
posfiibl©  to  refine  after  melting, 
and  the  substitution  of  a  maximum 
number  of  uniform,  easily  macbins- 
able  castings  of  high-grade 
composition,  for  non- uniform 
indifferently  machineable  "dirty" 
castings  with  a  high  percentage 
of  wasters  both  in  the  fomidry 
and  the  machine  shop. 

(BEAM,  July,  1922). 


It  would  seem  that  further  and 
important  developments  are  taking 
place  with  regard  to  the  new 
m.etal  spraying  process,  Invented 
recently  by  Mr.  R.  Schoop  of 
Zur 1 ch. 

The  apparatus  consists  of  a 
vessel  contdining  the  metallic 
powder,  of  which  the  lower  part 
can  be  closed  by  an  ingeniously 
constructed  valve  with  an  ir- 
regular seating  surface.  Con- 
pressed  s;as,  after  being  heated 
in  a  special  heating  devics,  is 
passed  through  the  pipe  into  the 
UY->per  part  of  the  apparatus  in 
order  to  force  the  powder  out 
under  pressure;  the  greater  part 
of  the  gas  from,  the  same  source 
after  having  a  rotary  motion  im- 
parted to  it,  acts  on  the  powder 
expelled  from  the  vessel  and  hurls 
It  with  great  force  through  a 
nozzle  and  metal  tube  on  to  the 


object  to  '^s  coated.    \  ^  .  ' 

The  microscopical  sections  made  show 
how  closely  the  sprayed  metal  adheres 
to  the  surface  in  to  which  it  is 
projected,  and  how  it  eats  and  fills 
up  its  smallest  pores. 

The  further  development  mentioned 
deals  with  the  application  of  the 
process  to  timber,  or  articles  made  of 
wood.     Notably  is  this  to  do  with 
packing-cases,  which  application  con-* 
sists  in  strengthening  cornors  and 
edges  of  boxes  and  cases  which  are 
liable  to  be  subject  to  much  handling 
or  wear,  as  in  cases  for  shipment  etc* 
If  the  claims  made  on  behalf  of  this 
process  are  substantiated  there  woulcj. 
seem  to  be  no  end  to  the  number  of 
useful  applications  which  in  this 
direction  it  could  be  put. 

(Timber  August  5th  I922). 


Electrical  Propulsion  of  Merchant 


The  chief  advantages  of  electric 
propulsion  lies  in  it''  greater  relia- 
bility.    The  turbines  are  simpler  by 
the  elimination  of  the  astern  "-jnitBi, 
and  as  a  result,  on  entering  and  leav- 
ing harbour  there  is  no  danger  of  dis- 
tortion of  the  various  parte  of  the 
turbine  due  to  alternate  heating  and 
cooling  as  the  vessel  is  manoeuvred 
either  ahsad  or  astern.     Further,  ths 
substitution  for  the  mechanical  gearing 
of  ?;all  designed  generators  a-nd  Tcotors 
of  sturdy  construction  rer.oves  another 
source  of  weakness j  while  the  simplicity 
of  control,  which  has  been  so  en- 
thusiastically commented  upon  by  engin- 
eers ?/ho  hav3  had  charge  of  electrically 
propelled  ships,  all  makes  for  re- 
liability with  a  consequent  increase 
in  the  money-earning  capacity  of  the 
ship  due  to  the  elimination  of  Idle 
periods  when  she  is  undergoing  repairs. 
One  other  advantage  mast  be  mentioned, 
although  it  does  not  apply  to  all 
electrically-propelled  vessels «.  In 
some  designs  it  is  the  practice  to  plae© 

compartment  right  aft  in- 
engine  room.     In  this  way 
of  shafting  between  the 
tha  stern  of  the  vessel  is 
no  shaft  tunnel  is 
that  the  capacity  of 


the  motors  in  a 
stead  of  in  the 
the  long  length 
engine  room  and 
dispensed  with  and 
quired.  This  means 
the  aft'Sr  holds  is  substantially  increas- 
ed, which  for  vessel:-;  carrying  bulky  cas^- 
goeSy  such  as  fruit,  is  of  conc-iderable 
valua , 

(Electric?*!  Revie.-^ 
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Australian  New^« 
Swan  Hill  Electric  ^^cheiE© 

At  an  estimated  cost  of 
£17,000  the  town  of  Swan  Kill, 
in  Northern  Victoria,   is  to 
change  its  existing  direct 
current  system  to  a  three  - 
phase  400/230  volt  alternating 
current  systera.     Two  crude  oil 
ensrines  of  200  h.h.p,  and  one  of 
100  b.h.p.  will  be  installed. 

Pulverised,  Coal  Mrning 
Device,  on  Vip,toriaii_ 
Railways!.. 

The  Victorian  Ra.ilways  De'part- 
ment  has  had  drawings  prepared 
for  a  pulverised  coal-burning 
device,  which  will  be  applied  to 
one  of  the  A2  standard  express 
class  of  locomotives.     The  mech- 
anism will  be  manufactured  by 
the  Fuller  Engineering  Company 
of  Allentovm,  Pa,,  U.S.A.  and  will 
be  on  the  lines  of  the  equipment 
which  that  company  has  fitted  to 
a  large  number  of  engines. 

Harbopr^  Tyus t\ 

It  is  notified  that  the  Sydney 
Harbour  Trust  time  for  tenders 
for  the  supply  of  a  copra  con- 
veyor has  been  extended  frora 
August  21  tc  September  25. 


Messrs.  V.A.  Wawn  Ltd.j  man- 
ufacturing chemists  of  Sydney,  are 
inviting  the  public  subscription 
of  20,000  £1  shares  to  enable 
the  company  to  purchase  addition- 
al machinery  and  to  develop  new  de- 
partments . 

Ministerial  consideration  is 
j  being  c?iven  in  Queensland  to  a 
new  scheme,  which  the  Northern 
suburban  local  authorities  in 
Brisbane  have  placed  before 
the  Minister  for  Works 5  for  the 
installation  of  an  electric 
supply  system  in  their  respec- 
tive areas. 


■A^  s j  ^  a. jl  i  an-  mad  e  _V  en  t  i  1  at  1  ng 
Fan. 


The  Aberdare  Extended  Colliery  at 
Ipswich,  Queenslcind,  has  recently 
installed  an  Australian-made  ventilating 
fan  called  the  Invincible.     The  fan  is 
of  the  m.ultivane  double  inlet  type,  with 
50  in.  intake  orflces,  and  the  discharge 
ie  80  X  48  inches.     The  full  speed 
rating  of  the  fan  is  330  revolutions  per 
minute,  at  which  speed  it  is  calculated 
to  circulate  90,000  cubic  feet  of  air 
thr-ough  the  mine. 

Roasting  of  Zinc  and  Concentrates 
a  t Cock  ,1  e_  _7  _C  r  eg  kT 

If  recent  negotiations  eventually 
result  in  Broken  Hill  zinc  and  con- 
centrates being  roasted  at  Cockle  Creek, 
near  Newcastle  (N.S.W)  the  Sulphide 
Corporation,  according  to  the  Manager 
will  require  special  plant. 

Railway  Motor-Cars  for  Nevy 
South  Walesy" 

The  New  South  Wales  Railways  Department 
is  about  tc  undertake  the  constru.ction 
of  a  number  of  railway  motor-cars,  the 
experimental  unit  employed  on  a  country 
section  of  its  railroad  system  hfiving 
proved  successful.     The  rail  motors 
carry  25  passengers,  maintain  an  average 
speed  of  I8  miles  an  hour,  and  can  travel 
8.4-3  !fiiles  tc  a  gallon  of  petrol. 

New  Zealand  Elec tricity  Scheme. 

A  report  submitted  tc  the  Marawatu- 
Orona  Electric  Power  Board  in  New  Zea- 
land outlines  a  scheme  for  hydro- 
electricity  reticulation  involving  an 
expenditure  of  £434,439.     The  Board  has 
decided  to  borrow  £500,000  to  carry 
out  the  undertaking. 

New  Floating  Dock  at  Gothenburg^ 

Aftonbladet  learns  that  a  fin£;-l 
agreem.ent  has  now  been  arrived  at 
between  the  City  of  Gothenbiirg  and  the 
Eriksberg  Engineering  Works  Company 
relative  to  the  placing  of  the  com- 
pany's third  floating  dock  at  the  port 
of  Gothenburg. 

Luxemburg  Iron  I  n(^  us  try. 
With  the  fresh  fall  in  the  value  6f  the 
mark  the  Luxemburg  Iron  Industry  finds 
itself  in  a  difficult  position.  At 
present  orders  are  very  scarce  and  many 
buyers  wish  to  cancel  those  a.l ready 
given. 
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R eu t e r ' s  Tr ade_S e r v i c e . 
Deposits  in  Germany.. 


United  States 


The  Berliner  B 
reports  that  ext 
of  iron  ore  have 
at  Adersheim  and 
the  Wolfenbuette 
Brunswick.  The 
ities  have  grant 
concern  of  Bruns 
in  the  new  field 
square  metres  fo 
winning  ore. 


osrsen  Zeitung 
ensive  deposits 
been  discovered 
Fuemmelse  in 
1  district  of 
Brunswick  author- 
ed the  Schandelak 
wick  a  concession 
s  of  1,851,773 
r  the  purpose  of 


Swed i sh  L o c omo tives  for 
Soviet  Government. 

Nya  Dagligt  Allehanda  learns 
that  the  German  motor  vessel  Odin 
has  left  Landskrona  for  Petrograd 
with  a  cargo  of  nine  locomotives 
and  tenders.     Twelve  additional 
locomotives  are  at  Landskrona  ready 
for  shipment  to  Russia. 


United  States  of  America 
(From  our  own  Corres^^ondent) . 


The  coal  strike  drags  its  weary 
length.     The  distribution  regula- 

wat  period  are  about  to 
In  maritime  circles  in 
opinion  prevails  that 
will  continue  to  be  sent 
actual  settlement  of 


tions  of  the 
be  revived. 
New  York  the 
British  coal 
here  until  an 


the  dispute  is  assured  and  that 
arrivals  will  be  pooled  by  the 
Hoover  pommittee  of  control. 

The  greatest  obstacle  in  the  way 
of  settlement  appears  to  be  the 
so  called  check-off  system  under 
which  the  employer  is  compelled  to 
collect  for  the  Union,  all  initiation 
fees,  dues  and  special  assessments 
from  the  members. 

The  President  has  taken  a  hand  in 
the  railway  strike  situation  having 
submitted  a  plan  which  the  men  are 
willing  to  accept  but  which  the 
railway  managers  refuse.  Objeotion 
is  made  to  the  restoration  of  the 
"seniority"  rights  of  the  strikers. 
The  contention  of  the  employers  is 
that  it  would  be  utterly  unjust  to 
demote  the  mien  who  remained  loyal  and 
accepted  the  decision  of  the  labour 
board.     The  railway  executives  also 
declare  that  if  they  are  allowed 
another  thirty  days  the  strike  will  be 
broken. 

One  of  the  largest  shipments  (single 

ever  made  from  the  Pittsburg  plant  of 

jh9.  vVestinghouse  Electrio  and  Manufac- 
turing Company  went  iorv;ard  this  v/eek 

The  consignment  was  carried  in 


 ^(  Continued) 

thirty-three  large  freight  cars  and 
weighed  2,400,000  pounds.     It  comprisdd 
part  of  the  equipment  for  electrify- 
ing the  Chilean  State  Railways  and 
included  six  complete  motor  generator 
seta,  transformer  and  switch  apparatus 
for  three  sub-stations,  fifteen 
lightning  arresters,  three,  twenty 
panel  switchboards,  and  fortyfour  3,000 
volt  circuit  breakers.    The  total 
value  of  the  contract,  of  which  this 
is  a  part  is  approximately  $^7 , 000 , 000«, 

News  of  another  South  American 
railway  project  comes  in  a  dispatch 
from  Victoria  B.C.  to  the  Journal 
of  Commerce  (N.Y)  to  the  effect  that 
Robin  Dunsffluir,  of  British  Columbia 
has  signed  a  railroad  contract  with 
the  Peruvian  Government  and  a 
syndicate  is  now  negotiating  with 
New  York  bankers  for  the  construction 
of  2,400  miles  of  railroad  to  cost 
at  least  0120,000,000. 

The  National  Automobile  Chamber  of 
Commerce  (N.Y)  says  that  should  the 
railway  strike  become  general  within  a 
40-mile  radius  of  each  of  the  seven 
largest  cities  in  the  country  there 
are  enough  cars  to  carry  the  entire 
adult  population  to  business,  as 
indicated    by  the  output  of  the  cars 
and  number  of  adults  in  relation  to 
each  other. 

There  is  an  idea  gaining  ground  in 
the  automobile  trade  that  a  price  war 
is  imminent.     In  connection  with  this 
prediction  it  is  taken  as  a  significant 
fact  that  the  General  Motors  Corpor- 
ation has  just  anaounced  reduction  on 
its  four  popular  makes  of  cars,  the 
Buick,  Oldsmobile,  Chevrolet  and 
Oakland.    The  president  of  the  coj- 
poration  gives  as  reasons  justifying 
the  reductions,  economies  effected  in 
manufacturing  processes  and  better 
methods  of  marketing  products,  together 
with  a  volume  of  sales  which  approxim- 
ated the  highest  point  in  the  history 
of  the  concern. 

Furnaces  blown  out  or  banked  due 
to  coal  shortage  now  total  twentysix. 

The  Iron  Trade  Review  weekly  com- 
posite of  fourteen  iron  and  steel 
products  is  up  this  week  to  037*67 
against  037.45  last  week  and  ^37.45 
two  weeks  ago,  due  mainly  to  the 
Advance  in  pig  iron. 

An  important  development  in  the  iron 
and  steel  floundry  interests  in 
Pittsburgh  has  been  announced  in 
the  010,000,000  merger  which  unites 
)  the  Mackintosh  Hemphill  Company,  the 
Pittsburgh  Iron  and  Steel  Company 
che  A.  Garrison  Foundry  Company  and 
the  Woodward  Machine  Company  of 
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United  States  (Continued). 
Wooster,  Ohio.     The  merger  affects 
1,500  employees. 

The  Garrison  foundry  has  been 
purchased  outright  at  a  figure  not 
rriade  public,  the  other  parties  to 
the  merger  taking  capital  stock  of 
the  Mackintosh  Hemphill  Company  in 
exchange  for  their  own. 

The  chief  of  the  United  States 
Commission  to  the  forthcoming 
Brazilian  Exposition  states  that 
"there  should  by  all  means  be 
exhibits  of  hydro-electrical  app- 
aratus and  models  of  equipment  for 
small  power  plants.     Of  late  years 
Brazil  has  made  remarkable  strides 
in  both  hydro-electrical  and  electro- 
chemical industry.     The  country  has 
abundant  latent  water  powers. 

Lewis  Nixon,  a  navan  architect 
and  former  chairman  of  the  Public 
Service  Commission  of  the  State 
of  New  York  is  on  his  way  to 
England  with  a  wireless  set  which  he 
maintains  will  •revolutionise"  the 
present  system.     Before  sailing  he 
said  that  his  set  without  an  aerial 
would  perform  the  work  which  at 
present  requires' a  much  larger 
apparatus . 


Newcastle-cn-Tyne.  ^ 

(From  our  own  Corespondent; 

In  the  engineering  world  on 
Tyneside  matters  are  developing 
satisfactorily,  several  minor 
orders  having  come  along,  while 
there  is  always  to  be  considered 
the  prospect  of  the  local  firms 
tendering  now  for  the  post  - 
Jutland  battleship  and  armament 
orders. 

The  free  m^arket  in  steel  is  mak- 
ing for  cut  prices  and  a  fair  amount 
of  inquiries* are  circulating.  There 
is  a  continued  scarcity  of  No.  1 
Cleveland  pig  and  sileceious  iron 
which  keeps  these  grades  firm  at 
95s.  but  all  else  is  in  good  supply 
and  with  prices  steady.     No.  3 
G.M.B.  around  87s-88s;  No.  4  foundry 
875;  No.  4  forge  858;  and  mottled 
at  808.     All  these  prices  are  free 
on  board  Tees.     Producers  are  keen 
to  secure  orders  for  Hem.atite  steel 
which  is  plentiful  and  for  home  con- 
sumption the  price  rules  at  928. 
Nos.  1,  2  and  3,  90s.6d;  best  ruble 
ore  12  on  offer  at  258.  c.i.f  Tees, 
while  Durham  blast  furnace  coke  is 
on  sale  at  26s. 6d.  delivered.  There 
has  been  a  drop  of  208.  in  steel 
plates  and  one  of  15s.  in  sections. 


Newcas tl e- on- Tyne  (Contd) 
In  the  metal  market  strong  cor^per 
sheets  keep  neat  £96;  tough  copper  £72 > 
electrolytic  and  wire  bars  £74>  con- 
denser plates:  yellow  metal:  basis 
9ld  lb;  rolled  brass  9^.  do;  brass  wire 
9fd;  copper  tubes  Is. lid;  pig  leai  £26; 
sheets  and  pipes  for  home  £27.1^2;  dry 
white  lead  £43. 5s.  red  lead  £40.10e; 
and  spelter  £33,78.  per  ton. 

Since  the  above  was  written  news  has 
reached  Tyneside  that  the  Admiralty 
specifications  for  the  two  new 
battleships  will  hot  be  issued  until  the 
second  week  in  October,  which  of  course 
means  that  no  work  will  be  possible 
upon  these  vessels  this  year 


West  Riding  of  Yorkshire. 
(From  our  own  Correspondent) 

In  Huddersfield  builders  of  textile 
machinery,  dyeing  and  finishing  machines 
are  well  employed.     The  builders  of 
electric  motors  are  only  fairly  well 
employed.     As  showing  the  depression 
experienced  last  year  by  the  Karrier 
Motor  Co.,  Ld.,  the  accounts  for  I92I 
show  a  loss  of  £249>S00  which  Increases 
the  adverse  balance  brought  for'.->ard  to 
£292,400.     The  crane  builders  have  more 
orders  and  the  gear  specialists  keep  up 
a  steady  output  of  gearing  for  various 
classes  of  motor  cars  and  wagons. 

Machine  tool  firm.s  in  this  district 
have  rather  more  orders  and  the  same 
applies  to  wood-working  machine  makers. 
There  is  not  much  dem.and  for  wire  draw- 
ing machinery  and  wire  makers  have  few 
orders  in  hand.     The  boiler  makers  and 
steam  engine  builders  have  more  work 
in  progress  than  on  our  last  visit. 

We  recently  Inspected  an  interesting 
double  geared  single  ended  combined 
punching  and  shearing  machine  specially 
designed  for  constructional  plate  work. 
The  special  feature  of  the  machine  is 
the  application  of  interchangeable  jaws 
for  punching  and  shearing,  both  operations 
being  carried  out  at  one  end  of  the 
machine  only.     The  gap  depth  is  28  ins. 
and  plates  up  to  5  ins.  can  be  sheared 
or  i  inf    ^il.a.  holes  punched  through 
s  ins.  thick  plates.     Fast  and  loose 
pulleys  2ft.  dia.  drive  the  machine  and 
a  4ft.  dla.  flywheel  is  employed  for 
balar.oi       i.  irposes. 

I-'   la  minufactured  by  Messrs.  Scott 
Brc-ners  Lim.ited,  Halifax  and  weighs 
approximately *6  tens. 
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Birmingham 
_(_F_ron'.  our  oto  correBpoiident) 

The  only  industry  in  which  any- 
thing is  moving  is  the  production 
of  lis^ht  carB.     These  are  bsing 
turned  out  at  a  great  pace,  and 
most  of  the  firms  producing  them 
are  wording  regularly  on  orders 
which  are  quickly  replaced  when 
the  existing  ones  run  out. 

Great  progress  is  being  made  toy 
Calcotts  (especially).  The 
Rover,  Humbers,  and  the  Galthorpe 
in  regard  to  their  output  of 
small  cars,  while  it  is  at  least 
significant  that  the  Austin  should 
be  pushing  their  cheap  and  small 
"Seven"  for  ail  they  are  worth, 

SoiriQ  of  the  electrical  firms  tell 
me  that  the  craze  for  wireless  is 
benefitting  them  considerably,  and 
they  are  of  opinion  too  that  at 
present  the  craze  is  only  in  its 
infancy.     The  firms  in  question 
think  that  the  > number  of  ©ax'nest 
students  is  likely  to  grow  at  a 
great  pace  and  they  see  quite  a 
future  for  the  necessary  apparatus 
required. 

The  electrical  firins,  indeed, 
have  not  been  at  all  badly  off  for 
work.     At  several  of  th^  Birmingham 
and  district  firms  orders  of  con- 
sidera.ble  magnitude  have  been  plac- 
ed by  Municipal  bodies  for  apparatus 
in  regard  to  the  extension  of 
electrical  supply  stations. 

The  reduction  in  the  prices  of 
n^aterial  will  help  to  bring  out 
orders  too.     Quite  recently  steel 
firms  reduced  angles" by  10/-  per  ton 
and  joists  were  reduced  £1  per  ton. 
In  the  maantiroej  orders  are  being 
kept  back  until   the  wage  outs  have 
been  made,   it  being  thought  that 
after  that  products  'fflll  be  cheaper. 


South  Staffordshire  & 

Worcesterehire. 
^ ^rom  our  Qwn_  correspondent) . 

Gonetructional  engineers  and 
other  users  of  steel  in  this  district 
are  benefitting  considerably  from 
the  withdrawal  of  price  control  in 
the  steel  induBtry  and  from  the  prica 
cutting  which  has  this  week  de- 
vcjloped  ae  p*  result.     Joists  fe-ll 
£1  per  ton.     Some  Staff ordahire 
houeee  are  strongly  against  the  re- 
ductions and  are  refusing  to  quote 
on  the  new  basis  but  even  they  are 
stated  to  be  making  such  concessions 
as  cirouine.tanoes  dictate.     At  the 


JjGpntjLnujedJ 

mcmenT  it  is  difficult  to  g^Jage  the 
exact  values  of  the  various  classes 
of  material  but  the  general  prices 
ruling  are  angles  £9  to  £9. 10s.,  tees 
£10  to  £10,109.,  joists,  ship,  bridge 
and  tank  plates,  §  ins.  and  upwards, 
£9. 10s.  boiler  plates  xlP.lOs.  del- 
ivered in  the  districts.     Billets  are 
firmer  at  about  £7. 10s.  owing,  it  is 
said,  to  better  demand  from  steel  and 
tinplate  makers,     Staffordshire  steel 
hoops  are  making  £11. 10s,   to  £12  por 
ton  at  works.    Very  little  is  heard 
just  now  of  foreign  competition  in 
the  steel  department. 

Ironmasters  hereabouts  have  a  more 
hopeful  view  of  their  prospects  now 
that  local  iron  prices  are  about  as 
low  as  any  in  the  country,  and  mges 
are  2|  per  cent  below  competing  dis- 
tricts.    Though  there  is  but  a  poor 
dem.and  for  Staffordshire  bars  values 
do  not  tend  to  weaken  farther  and  the 
very  low  prices  which  were  heard  of  a 
few  weeks  ago  for  bars  of  nut  and  bolt 
quality,  seem  to  have  disappeared.  It 
is  more  easy  to  sell  at  the  level  of 
£9.178. 6d.     Marked  bars  are  upheld  at 
£13.iOs.  and  good  second  class 
quantities  can  be  bought  at  £11. 

Makers  of  pig  iron  report  a  little 
improvement  in  inquiry  especially  for 
basis  pig  iron.     The  demand  for 
foundry  Iron  has  also  imiprcved  slight- 
ly, and  the  urgency  for  delivery  con- 
tinues to  bs  a  sigTiificant  feature, 
as  indicating  very  low  stocks  in 
consuraers  hands.     The  forges  of  the 
district  have  been  consuming  more 
iron.      There  are  still  not^more  than 
four  blast  furnace:3  in  operation  in 
South  Staffordshire  and  the  outlook 
with  coke  values  hardening  as  the  result 
of  the  boom  in  coal  shipments  to 
America,  is  not  considered  promising. 
Prices  remain  firm  but  in  spite  of  an 
increasej  calculated  at  from      ,  to 
7s. 6d.  per  ton  in  production  cost  as 
the  result  of  the  increase  of  coke 
values,  smelters,   in  the  present  state 
of  the  market,  find  it  impossible  to 
make  an  equivalent  addition  in  the 
selling  price  of  iron. 

SHI PP I NG  ,_AND    S HI PBU IljDJijg «■ 

J„^£JJiliil£™^^J?A^^  Trade . 
Swaneoa  trade  contTnue{3~to  fmprove^ 
the  latest  returns  (for  June)  shoeing 
trad©  in  the  first  six  months  of  this 
year  to  be  2,8l0,2Sl  tons,  corfipared 
with  2,201,971  in  I92O. 
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SHIPPING    AND  SHIPBUILD'ING. 


Dan  1 3  h  Sh  i  PP 1  ng.  _A  n  d_ 


A  Danish  correspondent  writes 
to  us  to  the  effect  that  the 
prospects  for  shipping  and  ship- 
building are  nraoh  better  than  they 
have  been  for  some  considerable 
time.     This  despite  the  fact  that 
practically  the  whole  of  the  Danish 
mercantile  fleet  is  in  service 
again  after  much  reconditioning  and 
repair  work.     The  reason  for  op- 
timism with  regard  to  shipbuilding 
is  not  owing  too  much  to  the  work 
in  the  yards  at  the  moment,  but 
because  with  the  shipping  trade 
is  in  a  more  prosperous  condition 
the  belief  is  held  that  orders  will 
be  forthcoming. 

Fusion  of  Companies. 

Th©  concentration  of  shipping 
interest  in  fewer  hands  is  probably 
for  the  good  of  the  trade,  but  those 
interested  in  shipbuilding  are 
apprehensive  of  the  consequences  to 
the  industry  in  the  immediate  future. 
The  "Journal  of  Commerce"  reports  a 
development  which  has  arisen  at 
Dublin^  and  which  may  affect  the 
proposv'^d  fusion  of  the  Dublin  and 
Lancashire  Shipping  Co.,  with  the 
British  and  Irish  Steampacket  Co. 

One  of  the  assets  to  be  transf err- 
.ed  by  the  Dublin  and  Lancashire 
companies,  comprises  the  cattle 
.lairagjss  erected  in  the  grounds  of 
the  Dublin  Port  and  Docks  Board.  The 
Port  and  Docks  Board  facilitated  the 
company  by  granting  the  use  of  the 
grounds  on  which  to  erect  the 
lairag<ii-3,  but  the  lease  transferring 
the  plot  to  the  company  was  not  com- 
pleted, 

Mr,  Munden  a  member  of  the  Board, 
asked  if  the  Board  could  legally  com- 
plete the  agreement  with  a  company 
that,  he  said,  had  been  liv^uidated. 

^  The  Lord  Mayor  moved  that  as  the 
Dublin  and  Lancashire  Co.  had  no 
exigtenea  the  lease  be  not  completed. 
It  wa?.  st?»,ted  that  the  legal  pos-- 
ijiion  'ms  not  quits  clear;  it  ?;as 
decided  to  give  legal  opinion,  the 
question  beings  postponed  for  a  week. 


Shipping  Busineaa  Acquired. 
It  la  announced  "that  the  ""Carlisle 
Shrctjing  Company  of  Liverpool,  have 
acquired  the  bu3ine8s^-of  the  Liverpool 
and'  Silloth  Steamship  Co. ,  and  that  an 
'iitprove;.!  service  will  be  run. 


Coal  Shipped  from  Humber. 

Hull  and  Immingham  have  shipped 
30,000  tons  of  coal  for  America  since 
August  1.    Five  vessels  have  left  the 
Humber  for  American  ports,  and  there 
are  three  or  four  more  loading.  There 
is  also  one  for  Montreal. 

Oil  Fuelling  Barges. 

Five  large  barges  for  fuelling  sea- 
going vessels  have  been  installed  at 
Leith,  this  making  a  new  departure  in 
Dock  facilities  at  the  port.  The 
vessels,  each  capable  of  delivering 
250  tons  of  oil  per  hour,  were  formerly 
German  owned,  and  were  brought  to 
Leith  to  be  refitted. 


Lower  Dock  Dues. 

Shipowners  and  others  interested  are 
informed  that  as  the  result  of 
representations  made  by  the  shipowners' 
representative  on  the  deputation  which 
waited  upon  the  Great  Western  Railway 
authorities  at  Padding ton  on  Friday 
last^  Mr.  J.H.  Vicksry  announces  that 
dues  on  vessels  calling  for  bunkers 
only  will  be  reduced  from  lOd.  to  8d. 
per  ton  as  and  from  Monday  next  the 
14th  instant. 

Irvine's  Shipbuilding. 

Irvine's  Shipbuilding  &  Dry  Docks 
Company  was  reconstructed  in  July,1920, 
in  order  that  the  ordinary  shares  of 
Is.  each  might  have  the  equivalent  of  a 
bonus  of  19s.  each  added  to  their  value. 
Big  dividends  have  been  paid,  and  it 
was  considered  that  the  assets  greatly 
exceeded  the  amount  of  the  share 
capital.     The  reconstructed  company 
was  registered  on  July  1,1920  and  for 
the  next  six  months  id  paid  altogether 
12  per  cent  actual  on  the  preference 
and  8  2'-lld.  per  share  on  the  ordinary 
(3.9'"22  per  cent)  after  their  nominal 
value  had  been  multiplied.    Since  then, 
the  shipbuilding  and  shipping  industries 
have  had  a  great  slump,  and  the  profit 
fell  off  in  1921  by  inore  than  half.  The 
effect  of  the  present  report  and  the 
last  one  is  shown  beiow: 

1921  1920 

Profit  £100,764  213714 

Br.  Forward    13,687 

Available   ..  114,451  2I57I4 

Old  Co' 8  share  ......  55O82 

Depcn.  Taxes  &  fees  .  49,299  IO4945 
Preference  Dividend  .  24,000  27OOO 
Ordinary  Dividend  I5OOO 
Carried  Forward    41,152  I3687 
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THE  MARKETS. 


London  Iron  &  Steel  Exoharifye. 

A  much  improved  tono  was  noticable 
at  the  meeting  of  the  London  Iron  & 
St'Sel  Exchange  on  Tuesday.  This 
week  was  the  first  meeting  since  the 
adjournment  for  the  August  holidays. 
During  the  interval    trade  has 
expanded  particularly  in  the  pig 
iron  and  semi-finished  steel  depart- 
ments and  some  important  enquiries 
were  reported  on  'Change.  Business 
in  foundry  pig  iton  in  the  home 
market  continues  to  be  depressed  as 
the  enf^ineering  trades  are  experienc- 
ing a  slack  time,  but  there  is  an 
increasing  demand  for  steel  making 
iron,  and  one  or  tNo  parcels  of 
Continental  basic  have  been  disposed 
of  to  British  steel  makers.    As  a 
general  rule,  however^   the  Continen- 
tal producers  are  not  able  to  offer 
their  iron  at  figures  which  are 
attractive  to  the  British  users. 
Negotiations  are  proceeding  on  some 
large  American  enquiries  for  foundry 
iron  and  although  a  few  fair  sized 
orders  have  been  taken  by  the  Con- 
tinent most  of  this  business  has 
been  placed  with  English  works.  The 
most  active  of  the  steel  markets  is 
the  semi-finished  department,  the 
demand  for  bi].let3  and  sheet  bars 
being  particularly  good.  Continen- 
tal manufacturers  are  apparently  . 
also  experiencing  a  brisk  call  for 
their  products  from  their  home 
customers  and  are  not  paying  a  great 
deal  of  attention  to  the  British 
market.     In  any  case,  they  would 
have  to  sell  at  very  low  figures 
to  meet  the  British  makers  prices 
when  the  delivery  charges  ara  taken 
into  account.     Home  consumer have 
bous:ht  freely;  but  there  is  also  a 
good  deal  of  business  hanging  fire 
as  some  buyers  are  waiting  until 
the  Autum.n  trade  outlook  becomes 
clearer.     In  the  market  for  fin- 
ished materials  the  confused  price 
situation  which  has  followed  the 
withdrawal  of  price  restrictions  by 
the  Manufacturers'  Association  has 
checked  business  for  the  time  being. 
Buyers  generally  are  disappointed 
that  more  decisive  cuts  have  not  ■ 
been  made,  but  the  producers  de- 
clare that  in  the  majority  of  cases 
they  are  'selling  without  a  margin 
of  profit.     The  Autumn  export  trade 
ho.vsvor,  shows  signs  of  waking  up 
and  a  fair  volume  of  enquiries  from 
a  number  of  overseas  markets  have 
been  received  of  lata. 


14.th  August  1922. 

A.  Joseph  intimates  under  to-day's 
date  that  he  is  a  buyer  of  non- 
ferreous  Scrap  Metals  at  the  under- 
mentioned approximate  prices  per  ton:- 

per  ton. 

New  Aluminium  Cuttings    £60 

Genl ."Collected  Scrap  Brass  ..  £31 

Clean  Copper   £57 

Braziery  Copper  . . ;  £47 

Gun  Metal   £41 

Old  Lead,  less  usual  draft  . .  £21 
(All  Metal  carted  free  in^ 
London  area) 

Tea  Lead    £19 

Old  Zinc    £17 

Hollow  Pewter    £125 

Shaped  Black  Pewter    £80 

and  can  supply  Solder  as  follows :- 
PlxAffibers'  in  bar  or  strip  form  £80 

Tinmans   £100 

Blowpipe    £110 

All  prices  based  on  day  of  delivery 
of  the  Metal  unless  otherwise 
arranged. 

Extruded  Bi^s^  Rod  Prices. 

McKechnie  Bros.  Ltd.  Rotten  Park 
Street,  Birmingham  state  that  the 
basis  price  to  date  for  Brass  Rods 
is  6id  per  lb.     Prices  for  special 
Alloys  in  Rods  and  Ingots  will  be 
quoted  on  application. 

New  York  Metal  Market^ 

The  latest  quotation  on  the  metal 
market  according  to  Reuter  are: 
Iron  No. 2  American  Northern 

Foundry  ....  29  to  3I  dols  p. ton 

Tin,  spot    32.I2-I  cents  p. lb. 

Zinc,  East  St.  Louis  .  6.22-^        "      "  « 
Copper,  electrolytic 

spot   .  14.00  to  14  1/8  " 

Copper  electrolytic 

futures   14.00  to  I4  1/8  " 

Armoured  Cable  for  Blomfontetn. 

The  Blomfontein  Municipality 
invites  tenders  closing  on  September 
20  for  1200  yai-ds  of  four  core 
.2  square  inch  paper  insulated  ar- 
moured cable  suitable  for  working  at 
a  pressure  of  66O  volts. 


IL®."^  'German  Cargo  Vessel. 

'I"nsw  vessle  named  the  Frankenwald 
has  been  launched  at  the  Deutsche  Werft 
for  the  Hamburg-Amsrika  Linie.  The  dim- 
ensions are: length  121  metres;  breadth 
16  m8tres;register  4,500  gross  tons. The 
vessel  is  equipped  for  burning  both 
coal  and  oil  and  although  intended  chief 
ly  fo'r  cargo  has  accommodation  for  a 
dozen  passengers. 


Moving  Quickly. 


Even  in  these  present  days  of  ptnogiress,  the  aisltouuding'  flying-  events  of  the  past  few- 
days  must  have  impressed  themselves  on  the  minds  of  scientists  and  laymen  alike. 
I  it  is  within  our  recent  knowledg'e  how  great  an  accomplishment  it  was  for  Farman 
•<  and  Santos  Dumont  to  fly  even  300  yards  with  the  aid  of — what  was  in  those  days — 
i  a  powerful  engine.  The  time  such  planes  remained  in  the  air  was  small  in  com- 
P  parison  with  the  recent  feat  of  a  Hanover  student,  who,  in  an  engineless  aeroplane, 
!■  has  achieved  what  might  almost  Ibe  considered  the  impossible  by  remaining-  aloft 
for  two  hours. 

I        Much  progress  was  made  between  191^1918  out  of  sheer  necessity,  but  during 
1  that  period  there  was  not  the  opportunity  for  too  laboured  or  detailed  research.  As 
I  a  matter  of  fact  the  present  success  has  been  due  to  necessity.      The  limitation 
placed  on  engine  power  in  Germany  under  the  peace  treaty  has  undoubtedly  given  a 
tremendous  impetus  to  research  into  the  possibilities  of  "  giiders."    The  result  is 
remarkable,  and  can  be  classed  at  once  as  one  of  the  greatest  achievements  yet 
secured  in  the  conquest  of  the  air.    The  feat  certainly  ranks  with  those  early  flig'hts 
j  of  the  pioneere  in  aeronautics. 

'  Although  Germany  is  not  alone  in  her  experimental  work,  commendation  is 
bound  to  be  bestowed  upon  the  students  of  a  technical  school  for  their  persistent  and 
successful  efforts  to  produce  an  engineless  aeroplane.    It  has  long-  been  recognised 

I   that  GeiTiiany  does  not  initiate  many  imp;()vements,  but  by  persistent,  painstaking 

'  and  continuous  efi'orts  develops  the  inventions  of  others.  This  fact  is  emphasised 
in  the  dye  industry.     We  would  like  to  see  similar  efforts  being  made  in  the 

'A  engineering  laboratories  of  our  technical  schools.  It  demonstrates  a  spirit  that  we 
i|i  should  do  our  best  to  cultivate  and  foster.    The  extraordinary  new  outlook  on  flying 

I\\  brought  to  our  knowledge  during  the  past  three  or  four  days  should  give  us 
i  furiously  to  think,  and  should  impress  upon  us  the  necessity  for  effort  of  a  like 
jl  nature  in  this  country. 

I  -   


ROLLER  BEARINGS  FOR  RAIL- 
WAY TRAINS. 

J  EngineeRvS  are  far  from  being  devoid  of 
i!  imagination,  but  perhaps  because  they  so 
«  frequently  have  inventions  brought  to  their 
[  notice  for  which  the  most  extravag^ant 
'  claims  are  made  and  which  promise  so  well 
1  in  preliminary  experiments  they  have 
<[ii  become  somewhat  sceptical — ^we  think  the 
t  word  more  accurate  than  conservative' — of 
:  the  claims  advanced  from  time  to  time  for 
!  new  devices  or  machines  in  one  or  other  of 
I  the  various  sections  into  which  engineering 
\\j  is  divided .  Experiments,  even  when  every 
[  apparent  precaution  is  taken  to  base  them 
1  on  practical  lines,  have  not  always  their 
i  results  borne  out  in  subsequent  practice, 
j  The  history  of  engineering  science  soipplies 
I  innumerable  cases  of  clever  inventions 
'  which  have  not  proved  as  epoch  making  as 


lliey  at  first  promised  to  be,  and  this 
accounts  for  the  admitted  fact  that 
unstinted  praise  may  be  given  by  tJie  lay 
Press,  while  the  technical  Press  remains 

coldly  critical  and  reserved.  Many 
engineers_  will  have  felt  critical — yet 
appreciative — of  the  new  invention  which 
if  JTiccessful  will  certainly  have  far- 
leachiug  effects  on  raibvay  transport.  We 
refer  to  the  train  roller  beaiings.  Some  of 
the  matter  which  has  been  imbilished  might 
almost  make  one  wonder  if  ball  and  roller 

bearings  have  actually ; been  in  existence 
foi"  power  tiansmission  piiiposes  for  many 
yeais.  We  believe  we  are  right  in 
suggesting  that  thei  application  of  these 
bearings  to  traction  purposes  has  not 
involved  constructional  but  nietalluigicaJl 
difficulties. 

Locomotive  engineers  have  been  limited 
for  many  years  in  the  design  of  new  loco- 
motives by  guage  and  tunnel  dimensions, 
and  if  tlie  chain   roller  beaiings  being" 
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experimented  with  by  the  Great  Eastern 
Railway  result  in  their  g-eneral  substitution 
for  ordinary  bearing-s,  a  very  gTeat  jDroblem 
will  have  been  solved.  Some  towns, 
Southend  and  Wig^anfor  instance,  have  had 
tramway  cars  fittcid  with  roller  beaiing-s, 
and  it  is  stated  the  saving-  of  running 
power  ranged  to  30'i>6r  cent.  The  new 
bearings  give  g-reat  promise,  and  it  is 
noteworthy  that  Mr.  E.  V.  Russell,  the 
Chief  Engineer  of  the  Great  Eastern  Rail- 
way, can  say :  — 

"The  invention  will  have  a  considerable 
effect  on  the  cost  of  working'  our  electrifica- 
tion scheme  when  that  comes  altout.  There 
will  be  an  equal  advantage  on  steam  trains. 
Vei-y  heavy  trains,  which  now  require  two 
locomotives  to  haul  them,  will  be  pulled 
by  one  engine,  and  four-coupled  engines 
will  be  able  to  do  work  which  now 
require.^!  stronger  locomotives.  Eventually 
g-oods  wagons  and  engines  may  also  be 
equipped  with  it." 
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INDUSTRIAL  ALCOHOL  FROM 
WOOD  WASTE. 

Waste  wood  is  being  tumecl  to  good 
account  in  Vietoria  at  Wiuljuitmi.  where 
over  i'50,0'00  lias  Lean  .sptnl  on  a  })la]it  for 
tlie  distillation  oif  wood  alcoliol  and  othei 
l>ye-]>roducts,  sutdi  as  methyl  alcohol 
acetone,  acetic  acid  and  formalin.  In  a 
Sydney  Lniveisity  ex'.tension  lecture  on 
"  Wood  and  fermentation  alcohols  and  re- 
lated chemicals  "  Professoir  Read  recently 
said  that  the  ijrohibitionists'  rational  aim 
should  be  to  cany  the  manufactuie  of 
alcoholic  liquors  one  stage  further,  and, 
b-y  distillation,  to  manufacture  from  them 
a  su])]dy  of  industrial  alcohol  adec[uate 
to  meet  the  expanding  scientific  and 
industrial  Jieeds  of  the  countiy.  There  are 
a  wide  vaiiety  of  industries  to  which  S'pirit 
is  essential,  and  eveiy  shot  fired  from  a 
12-inch  gun,  signalises  the  dissipation  of 
a  barrel  of  alcohol.  , 

As  long  ago  as  1855,  the  Professor  said, 
the  reciuirements  of  the  industry  made  it 
necessaiy  to  legalise  llie  s;ile  in  the 
United  Kingdom  of  a  duty-lreel  methy 
spirit  known  as  methylated  spirit,  which 
had  been  rendered  unfit  for  drinking 
purposes  by  the  addition  of  ciude  Avood 
s'pirits. 

The  consumption  in  1915  of  industiial 
methylated  spiiit  in  Victoria  is  stated  by 
llie  Ausf radian  Enc/intcr  to  have  exceeded 
4,1)00,000  gallons  and  entered  into  the 
nmnufactiiie  of  many  and  diverse  aiticles, 
lang-ing  from  incandescent  mantles,  cattle 
medicines,  and  felt  hats,  to  haii  \vashes, 
fireworks  and  <-elluloid  dolls. 


ADVANTAGES  OF  OPEN- 
HEARTH  PROCESS. 

Certain  technical  changes  which  have 
taken  place  in  the  method  of  production  of 
steel  during  the  last  thirty  years  have  had 
remarkable  effects  on  the  relation  of  pig 
iron  to  steel  output.  In  its  earlier  stages 
modern  steel  production  was  based  on  the 
J3essenieir  process.  Scrap  is  not  used  in  the 
inauufacture  of  steel  by  this  method, 
except  for  ceatain  incidental  purposes  in 
qiiantities  so  small  as  to  be  negligible.  A^, 
long  a«  the  Beswemer  process  pre- 
dominated, it  was  therefore  necessary  to 
produce  pig  iron  enough  to  meet  the  full 
requrement.s  for  steel  nraking. 

The  open-hearth  j^rocess  now  dominates 
the  industry  in  the  leading  steel  producing 
countries.  By  the  open-hearth  process  the 
composition  of  steel  can  be  better  controlled 
than.  by_  the  Bessemer  method.  The 
increase  in  the  use  of  the  basic  open-hearth 
process  has_  also  beeji  a(;ceilerated  by  tlie 
fact  that  pig  iron  for'vso  in  this  niethcd 
may  vaiy  widely  as  to  its  pho'^phoru'^ 
content,  while  the  posisible  range  of  phos- 
phorus content  for  ]>ig-  iron  to  be  converted 
either  by  the  acid  Bessemer  or  basic 
Beissemer  piocess  is  limited. 

A  vei-y  important  feature  of  both  the 
basic  and  acid  open-heaa-fh  processes  is  the 
use  oif  scrap  in  nmking  steel,  By  the  acid 
upen-heartii  process  as  niiudi  as  75  per  cent 
scraj)  has  at  times  been  used.  In  the  United 
States,  where  by  far  the  largea'  proportion 
of  steel  is  prcjduciul  by  the  basic  open-  heai  th 
process,  and  ni  the  United  Kingdom,  it 
was  formerly  believed  that  good  basic 
open-hcaith  sleel  could  not  ba  made  if  ovei 


50  per  cent  of  the  charge  was  scrap.  During 
tlie  u:'.r  years  both  the  presence  of  huge 
(juantities  of  scrap  and,  in  some  countries, 
a  shortage  of  pig  iron  greatly  stimulated 
efforts  to  develop  a  technique  by  which  the 
piojjoriion  of  scrap  to  pig  iron  used  in  the 
production  of  steel  mig*ht  be  increased.  It 
has  now  ]>een  demonstrated  that  it  is 
IDOssible  to  use  nioie  than  half  scrap  in  the 
basic  open-hearth  process  with  satisfactory 
results. 


WIRELESS  APPARATUS  AND 
GAS  CONSUMPTION. 

The  Western  Electric  Co.  has  one  of  the 
biggest  wireless  manufacturing  plants  in 
the  woild  at  Chicago,  and  gas  is  an 
impoitant  factor  in  the  manufacture  of 
telephone  apparatus.  The  heat  reciuired  in 
the  production  of  the  delicate  apparatus 
tised  in  the  communication  systems  of  the 
world  and  in  radio  broadcasting  equip- 
ment makes  necessary  two  of  the  largest 
privately-operated  gas  tanks  in  America. 
An  immense  amount  of  gas  is  consumed 
entirely  in  productive  ojierations  requiring 
exceptionally  high  temperatures,  none 
Avhatever  being-  used  for  generating  poM'er 
or  for  heating  buildiirg'S. 

The  applications  of  gas  in  telephone  and 
wireless  telephone  manufaciuring  are 
many  and  diversified.  It  heats  the  large 
ovens  in  the  foundries,  it  softens  the  glass 
used  to  make  switchboard  lamps  and 
vacuum  tubes,  it  heats  the  lead  presses 
which  pttt  the  heavy  lead  coating  around 
miles  and  miles  of  telephone  cable  every 
(!ay,  it  softens  iron  in  the  annealing  ovens 
and  hardens  it  in  the  tempering  ovens,  it 
heats  beakers  and  crucibles  in  the 
chemical  laboratory  and  it  performs  a 
thousand  and  one  other  tasks  in  the  big 
AA'orks. 

The  Chicago  gas  plaitt  is  operated  24 
hours  a  day  in  three  eight-hour  shifts,  and 
is  e(juippod  to  send  out  135,000  cubic  feet 
of  gas  an  hotir  tinder  peak  load  conditions. 
The  usual  maximum  is  about  105,000 
cubic  feet  an  hour,  and  at  times  the  out- 
I)ut  reaches  1,500,000  cubic  feet  per  day. 


THE  WORLD'S  COAL  PRO- 
DUCTION. 

Recext  developments  in  the  coal  industry 
of  the  United  States  lend  interest  to  some 
figures  of  world  coal  production  and  con- 
sumption presented  by  the  Trade  Record 
of  the  National  City  Bank  of  New  York. 
They  show  that  the  United  States,  whicli 
has  more  than  one-half  of  the  underground 
coal  of  the  world,  supplied  42i  per  cent 
of  the  world's  coal  output  from  the  begin- 
ning of  the  war  to  the  end  of  1920,  as 
against  an  annual  average  of  about  38 
per  cent  in  the  years  preceding  the  war. 
In  1921,  however,  with  the  big  fall  off  in 
their  own  output,  they  supplied  but  about 
40  per  cent  of  the  world's  coal  production, 
though  in  the  immediately  preceding  year 
(1920)  their  share  of  world  production  was 
45  per  cent. 

The  United  States,  Great  Britain, 
(xermanv,  France,  Czecho-Slovakia, 
Japan,  Belgium,  India,  China,  Australia 
and  Soutli  Africa  are.  in  the  order  named, 
the  world's  chief  coal  producers,  and  the 
countries  here    namsd    normally  supply 


approximately  nine-tenths  of  the  world's 
coal  output.  America  claims  supremacy 
in  this  line  because  of  the  fact  that  its 
own  output  in  1920  was  more  than  that  of 
the  three  next  largest  producers  of  coal 
of  the  vi  orld.  Great  Britain,  Germany  and 
Prance,  their  1920  output  having  aggre- 
gated but  510,000,000  tons,  Avhile  our  own. 
output  in  that  year  was  583,000,000. 
h]ven  in  1921,  in  which  year  the  output 
fell  to  the  lowest  point  since  1909,  the 
total  output  Avas  about  equal  to  that  oi 
the  three  countries  above  named,  though 
this  was  due  largely  to  the  unusually  low 
output  of  Great  Britain  in  1921. 

The  big  increase  in  coal  production  in 
America  during  the  war,  an  advance  from 
458,000,000  tons  in  1914  to  608,000,000  m 
1918,  was  accompanied  by  great  increase.- 
in  coal  exports.  They  totalled,  includinf> 
bunker  coal  smpplied  to  vessels  in  the 
foreign  trade,  in  .the  fiscal  year  1914,  all 
of  which  jjreceded  the  war,  27,500. 00(i 
tons,  valued  at  86,00'0,000  dols.,  and  in 
the  fiscal  vear  1921  49,0rf0,0()0  ton-, 
valued  at  435, 0(;0,00t)_  dols.  While  the;, 
was,  of  course,  a  big  fall  off  in  co;il 
exports  from  the  States  in  the  fiscal  ye;n 
1922,  as  was  the  case  in  the  exports  of  till 
classes  of  merchandise,  the  value  of  thf 
exports  of  coal  in  the  year  ending  Jun. 
30,  1922,  is  about  50  per  cent  greater  thni 
that  of  the  year  preceding  the  war. 

World  coal  production  in  1921  aggrv^- 
gated  about  1,120,000,000  metric  ton> 
against  1,331,000,000  in  1918  andl 
1,342,000,000  in  1913.  America's  pro-' 
duction  in  1921  was  441,420,000  long  ton. 
against  583,333,000  in  1920,  605,546,01  !i 
in  1918  and  508,893,000  in  1913.  Om 
share  of  world  production  in  1913  wa- 
38"6  per  cent,  in  1918  464  per  cent,  ii 

1920  45'4  per  cent  and  in  lfJ21  approxi 
niately  40  per  cent.  The  1921  output  h> 
principal  countries  is:  United  State- 
441,426,000  tons;  United  Kingdom 
163,000,000  tons;  Germanv.  136,000,001 
tons  of  coal  and  122,000,000  tons  ol 
lignite  :  Prance,  28,250,000  tons  of  coa 
and  about  1,000,000  tons  of  lignite 
exclusive  of  about  10,000,000  tons  miuci 
in  the  Saar  Basin  in  (iermany  in  whitl 
Prance  was  given  under  the  treaty  o 
Versailles  the  exclusive  rigdit  of  coal  prn 
duction  during  a  term  of  years.  The  hl\^ 
lU'ocluction  in  the  United    Kingdom  ;r 

1921  (163,000,000  tons,  agaiusll 
230,0'00,000  in  the  preceding  year)  wa- 
due  to  the  miners'  strike. 

The  existing  underground  coal  stipplie- 
of  the  world,  or  "  reserves,"  as  they  au 
called  by  the  geologists,  were  estiniatci 
bv  a  world  geological  congress  which, 
met  in  Canada  in  1913  at  7,397,283,000.00(1 
metric  tons,  of  which  that  of  the  I'nite< 
States  was  put  at  3,838,657,000,000,  oi 
about  52  per  cent  of  the  total;  Canaihi 
at  1,234,269,000,000 ;  China. 
995,587,000,000;  Germanv  (in  1913V 
423,336,000,000;  and  the  Uniicc 
Kingdom,  189,533,000.000.  Nearly  all 
of  the  known  coal  of  the  world  lies  uorlh 
of  the  equator,  the  statements  of  thr 
geological  congress  above  referred  ti 
giving  to  the  southern  hemisphere  le^- 
than  5  per  cent  of  the  known  coal  reserve 
of  the  world,  though  in  the  opinion  o\ 
experts  this  share  of  the  southern  hemi- 
sphere Avill  be  materially  increased  !>> 
further  exploration  and  discoveriesi. 


ATTfllTRT  26.  192S. 


iTHE  REFUSE  DESTRUCTOR  IN 

1  WORKSHOP  AND  HOSPITAL. 

I 

^  The  disposal  of  waste,  i.e.,  the  general 
'  and  miscellaneous  rubbish  from  works, 
1  collieries,  hotels,  hospitals,  infirmaries, 
,  etc.,  has  of  late  years  called  for  much 
I  serious  consideration  on  the  part  of  the 
!  owners   and   leading   officials,   with  the 
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disposed  of  by  Inirnin'''  in  a  specially- 
designed  higli-tempeiature  destructor. 
These  furnaces  are  so  constructed  that 
])ractically  no  handling  of  the  material  is 
necessary,  and  as  before  stated,  no  trace 
of  bad  smells  are  noticeable,  the  high  tem- 
perature working  entirely  preventing  this. 

The  luhbish  from  works  is  generally  of 
a  better  calorific  value,  as  may  be 
inmgined.  than  from  hospitals,  etc.,  and 
some  very  remarkable  plants  have  been 
put  down  effecting  an  enormous  saving. 
The  coal  bills  in  several  sawmills 
ecjuipped  with  destructors  has  been  en- 


these  plants,  they  may  be  compared 
almost  identically  with  the  large  muni- 
cipal modern  destructors,  only  they  are 
self-contained  and  their  primary  function 
is  for  destroying-  the  refuse  only  and  not 
for  steam-raising  piu'poses,  as  many  muni- 
cipal plants  nowadays  are  mainly  for, 
thoiigh  the  disposal  of  the  town's  refuse  is, 
of  course,  a  main  function  also. 

These  small  units  may  work  either  on 
natural  or  forced  draught;  many  hospi- 
tals, etc.,  have  no  steam  or  electricity 
available  for  the  fan  or  jet-draught 
apparatus,   so  have  to   fall  back  on  to 


Fig.  1. 

result  that  veiy  much  improved  condi- 
tions exist  nowadays,  both  from  the  sani- 
tary and  profitable  standpoints,  these 
better  conditions  being  solely  attributable 
to  the  method  of  disposing"  of  the  refuse, 
etc. — namely,  by  burning  in  a  pro'perly- 
(lesigned  destructor,  which  may  be  in- 
.stalled  actually  on  the  premiseiS,  without 
any  danger  ensriing  from  escaping  unbunit 
and  noxious  gases. 

The  modern  hospital  is  not  complete 
without  the  destructor;  indeed,  the  adop- 
tion of  same  is  compulsory  in  inost  in- 
.stitutions,  as  the  danger  arising  from 
tubercle  bacilli  in  the  masses  of  waste, 
etc.,  sent  down  for  disposal  is  very 
obvious,  unless  th.e  filth   is  imjnediatelv 


tirely  done  away  with,  the  boiler  being 
coaiplexl  up  direct  to  a  specially-designed 
furnace  with  large  grate  area  and  suitaV)!e 
feeding  doors  for  the  sawdust. 

The  waste  from  foodstuff  works,  such  as 
jam  factories,  etc.,  is  largely  Jiowadays 
disposed  of  in  the  destructor,  and  one  can 
well  appreciate  this,  as  the  absence  of  any- 
thing- in  the  nature  of  decaying  vegetable 
or  animal  matter  in  a  food  factory,  of  all 
places,  must  be  welcomed  by  the  pro- 
prietors and  visiting*  public.  The  expense 
incurred  in  carting  away  all  this  material 
is  a  big  item,  and  in  many  cases  would 
cover  the  cost  of  a  small  destructor  in  a 


year. 
Comino 


now  to  the  general  design  of 
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uatuial  (liaught  for  .'sup])orting  combus- 
tion, but  high  temperatures  in  a  properlj'- 
designed  destructor  can  be  obtained 
withoiut  the  aid  of  forced  draught,  the 
rate  of  buining,  however,  not  being  .so 
high  as  with  the  latter,  and  the  furnace 
is  not  started  up  .so  readily  and  kept 
under  the  same  control.  With  the  forced- 
draught  plant  the  waste  can  almost 
immediately  be  dealt  with,  as  the  tem- 
perature in  the  furnace  can  be  quickly 
raised,  the  interior  soon  becoming  in  a 
state  of  incandescence. 

A  small  (juantity  of  coke  breeze  and 
cinders  or  selected  refuss  thrown  on  the 
grate  at  intervals  is  ciuite  suitable  for 
starting-  up  and  maintaining  the  heat  in 
the  modern  destructor",  it  will  be  obviou3 
that  the  cost  of  operation  is  very 
trifling.  A  small  industrial  type  of  des- 
tructor is  shown  at  Fig.  1  by  Messrs. 
Anderton,  and  i«  made  in  three  or  four 
>izes,  destroying  from  lb.  to  300  lb.  of 
works  refuse  per  hour  under  natural  and 
nO  lb.  to  5001b.  per  hour  under  forced 
draught.  On  the  natural-draught  plants 
liot-air  siupply  for  supporting  combusrtiion 
is  highly  recommended,  and  the  makers 
at  a  small  extra  cost  can  provide  this, 
the  waste  heat  entering  the  chimney  being 
made  use  of  to  supply  this  useful  purpose. 

When  the  refuse  is  wet,  such  as  paper, 
pieces  of  wood,  etc.,  it  is  naturally  moi'e 
difficult  to  burn  on  the  destructor,  in 
which  case  fan  draught  should  be  adopted 
in  lieu  of  the  steam  jet,  as  the  moisture 
carried  in  by  the  steam  does  not  give  such, 
good  results.  For  these  small  destruc- 
tors heating  the  air  is,  perhaps,  only 
worth  the  while  for  natural  draught 
plants,  as  very  high  furnace  temperatui'e 
can  be  obtained  with  the  use  of  fans  or 
steam  blowers. 

For  hospital,  sanatoria,  etc.,  the  fui^- 
nace  chamber  should  contain  a  drying- 
hearth  and  the  nmtter  shouJd  be  thrown 
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on  to  the  hearth,  in  the  first  place,  not  on 
to  the  fire,  as  foul,  iinburnt  gases  would 
be  at  once  liberated  and  become  a  source 
of  danger  and  annoyance.  The  drying 
hearth  should  be  located  at  the  front— i.e., 
at  the  charging  door- — ^so  that  the  attendant 
must  deposit  the  charg"e  on  same  and  later 
push  the  matter  on  to  the  fire,  when  it 
will  be  readily  burned.  Fig.  2  shows  a 
sectional  view  through  one  of  these  des- 
tructors, the  forced  draught  being 
supplied  by  a  small  centrifugal  fan  driven 
by  electric  motor.  Tbe  waste  matter  may 
either  be  fed  in  at  the  top  of  the  furnace 
or  through  the  hinged  door  at  the  front. 
If  no  siteam  or  electricity  is  available  the 
destructor  will  have  to  work  on  natural 
draught,  the  air  being  heated  by  passing 
the  chimney  gases  around  several  pipes, 
say,  2  in.  bore,  placed  in  the  flue  outlet, 
the  air  to  ashpit  passing-  through  these  and 
absorbing-  a  certain  amount  of  this  waste 
heat.  This  will  be  then  a  regenerative 
type  of  natural  draught  destructor. 

The  question  of  the  disposal  of  sawmill 
refuse  has  been  successfully  dealt  with  of 
recent  years,  though  at  one  time  it  was  not 
considered  possible  to  burn  the  material 
and  make  use  of  the  resultant  heat. 
Using  it  on  the  boiler  fire  was  tried,  but 
steam  could  not  be  raised  to  the  required 
pressure,  so  the  valuable  wood  refuse  was 


carted  av/ay — often  given  in  exchang-e  for 
its  removal.  As  the  calorific  value  of  the 
average  class  of  wood  waste  produced  in 
sawmills  is  only  about  one-half  that  of 
coal  it  is  obvious  that  to  obtain  the  same 
duty  from  a  boiler  by  utilising  the  wood 
a  larger  burning  area  or  grate  surface 
must  be  provided,  and  this  will  mean  the 
adoption  of  a  separate  furnace  with  fire- 
box g'iving  suitable  air  space  for  burning' 
the  material  on.  The  products  of  combus- 
tion from  this  cell  immediately  enter  the 
boiler  flue  or  flues — the  ordinai-y  fire  bars, 
bearers  from  same  being-  removed — and 
the  heat  transmitted  to  the  water  may  be 
equivalent  to'  that  given  off  by  tlie  coal. 
Such  a  type  of  destructor  is  illustrated  at 
Fig.  tS,  which  shows  the  cell  in  conjunc- 
tion with  a  Lancashire  boiler,  the  gases 
entering-  the  same  through  firebrick-lined 
steel  throat  tubes. 

Steam  is  maintained  at  a  regular  pres- 
sure ;  this  is  due  to  the  larg-e  area  of 
incandescent  firebrick  within  the  cell,  this 
acting  as  a  thermal  storage  and  serving  to 
bridge  over  any  fluctuations  in  tempera- 
ture owing  to  the  opening  of  the  feeding 
or  clinkering  doors,  this  preventing  the 
strains  which  occur  on  the  coal-fired  boiler 
when  the  doors  are  opened  admitting  cold 
inrushes  of  air.  It  is  always  good  busi- 
ness if  sufficient  refuse  per  day  is  avail- 


able to  instal  a  steam  boiler  in  conjiu. 
tion  with  the  destructor,  even  if  the  m 
is  electrically  or  gas-engine  driven,  as  t 
steam  is  always  useful  for  lighting,  he 
ing,    etc.,    as    well    as    supplying  1 
destructor   with    power    for   its  force| 
draught    apparatus.      Many    large  a:|l 
small  plants  of  this  kind  are  successful- 
at  work  in  this  countiy ;  in  large  units  t 
sawdust  is  delivered  direct  to  the  destii  • 
tor  by  a  cyclone,  into  which  is  discharg 
the  whole  of  the  sweepings  and  dust,  chij 
etc.,  given  off  by  the  machines. 

The  industrial  destnictor  also  is  i\r 
in  great  demand  in  tanneries;  hn-- 
quantities  of  wet,  spent  tan  accuinulatc  i 
these  works,  the  material  often  conia  - 
ing'  70  per  cent  of  moisture.  This  i  ; 
actually  be  turned  to  g-ood  account  on  i  - 
destmctor,  and  utilised  for  steam  raisii 
Several  veiy  successful  installations  li;  - 
been  put  down  of  late  years,  these  plai; 
having  paid  for  themselves  in  a  very  sli  t 
time. 

There  are  many  other  industries  wIk^ 
the  destructor  is  a  profitable  as- . 
especially  where  the  daily  amount  f 
refuse  permits  of  the  installing  of  i 
boiler;  if  not,  the  heat  in  the  waste  g;i  - 
from'  small  units  may  readily  be  utili  1 
for  heating  water  for  washing  or  warnii,' 
purposes. 


THE  IMPORTANCE  OF  FLUE 
GAS  ANALYSIS. 

It  is  very  important  to  the  economical  use 
of  coal  in  all  large  Avorks — in  small  ones, 
too.  for  that  matter — to  know  first,  if  the 
fuel  used  is  the  most  suitable  for  its  pur- 
pose, and  secondly,  that  it  is  being  used 
to  the  best  advantage.  Inefficiency  should 
be  traced  to  its  proper  source,  but  far  too 
often  the  coal  is  blamed  when  a  very  little 
effort  would  show  that  the  trouble  is  really 
due  to  the  manner  in  which  the  fuel  is 
being  burnt,  generally  excess  air. 

The  only  wav  to  tell  whether  coal  is 
being  properly  burnt  is  by  analysis  oi  the 
flue  g-ases  for  the  purpose  ol  ascertaininp- 
the  amount  of  OO2  present.  As  is  well 
kno-RTi,  the  higher  the  percentage  of  CO.j 
the  better,  provided,  of  course,  com- 
bustion is  complete,  without  tke  forma- 
tion of  CO'.  Air  contains,  roughly,  21 
per  cent  oxygen,  and  79  per  cent  nitrogen. 
If  the  combustion  of  the  coal  is  complete 
and  the  right  amount  of  air  has  been  used 
in  the  process,  then  the  flue  gases,  p. ,  the 
air  after  passing  through  the  fire,  should 
contain  21  per  cent  carbon  dioxide  and 
79  per  cent  nitrogen. 

A  OO2  content  of  1  per  cent,  for 
instance,  would  mean  that  90  per  cent  of 
the  fuel  has  been  lost,  a  OOo  content  oi 
10  per  cent  would  represent  a  fuel  loss  of 
18  per  cent,  whilst  with  a  high  OO2  con- 
tent, say  16  per  cent,  the  loss  of  fuel 
would  only  amount  to  10  per  cent. 

The_  importance  of  analysing  the  flue 
gases  is  therefore  obvious,  since  neglect  oif 
this  imnortant  factor  may  result  in  an 
annual  loss  of  hundreds  of  pounds,  even 
on  a  very  small  boiler  plant. 

Jf,  on  anlysis,  carbon  monoxide;  is  found 
mixed  with  carbon  dioxide,  it  shows  that 
insufficient  air  has  been  allowed,  whilst  if 
the  figure  for  carbon  monoxide  is  low,  the 
cause  is  excess  air.    Coal  not  being  pure 


carbon,  the  theoretical  percentage  of  COi 
in  the  case  of  oidinarv  bituminous  steam 
coal  is  aniout  16.  The  average  of  CO2 
content  ought,  in  good  conditions,  to 
range  about  12  per  cent,  though  with 
mechanical  stokers  it  may  reach  14  or  15 
per  cent.  The  presence,  therefore,  of  only 
5  per  cent  CO-  in  the  flue  gases  may 
represent  a  nett  loss  of  £500  per  annum 
per  boiler  on  a  coal  bill  of  £10,000  per 
annum.  Such  low  percentage  ol  CO2 
indicates  the  presence  of  considerable 
excess  air,  and  it  should  be  somebody's 
business  to  find  out  where  it  occurs,  and  for 
this  purpose  it  is  necessary  thoroughly  to 
examine  the' flues,  dampers,  fire  doors, 
brickwork,  and  all  other  places  where  air 
leakage  can  take  place. 

For  sampling  the  flue  gases,  it  is  best  to 
use  a  porcelain  or  silica  tube,  esoecially 
for  temperatures  above  500  deg.  Cen.,  as 
CO  is  broken  up  by  contact  with  hot 
iron,  and  the  analysis  might  therefore 
show  an  inaccurately  hig-h  percentage  of 
CO2  and  no  CO. 

In  actual  boiler  practice,  ol  course,  the 
percentage  ol  CO  is  never  more  than  a 
small  fraction,  and  the  disability  attach- 
ing to  an  iron  tube  for  collecting  the  gases 
is  not  ordinarily  of  a  serious  nature,  never- 
theless, it  is  well  to'  be  on  the  safe  side,  as 
it  may  become  of  some  importance  in 
very  high  temperatures,  more  especially  if 
the  iron  is  at  red  heat. 

The  usual  method  of  calculating  the 
percentage  of  excess  air  is  to  take  the  per- 
centage as  equal  to'  the  ratio  ol  tlip  oxygen 
to  the  CO2  as  formed  bv  the  Orsat  or 
other  apparatus.  This,  however,  is  not 
strictly  accurate,  because  a  certain 
ouanfity  of  oxygon  is  used  for  burning 
the  hydrogen  in  the  coal,  and  this  oxygen 
entirely  disappears  so  far  as  gas  analysis 
results  are  concerned.  The  result  is  a  rise 
in  the  total  percentasre  of  nitrogen  above 
its  normal  figure  ol  79. 


It  is  well  known  that  a  cor-rection  of  t  < 
reason  should  be  made,  and  a  re<'t 
formula,  given  below,  is  a  simple  ajl 
accurate  method  of  making  this  correctii'. 
In  ascertaining  the  percentage  ol  esf  > 
air,  the  ratio^ — 

-j^          Air  used       _       N  in  air  used 

Air  theoretically    N  in  air  theoretii :  v 
necessary.  necessary. 

The  nitrogen  which,  would  accompany 
oxygen  as  air  can  be  determined  by  mu  - 
plying  the  amount   oi  oxygen  in  the  i  e 

79 

gas  by  21  ^i^d  subtracting  this  Iroui  je 

percentage  nitrogen  in  gas.  Thus 
N 


R  - 


(ox-) 


The  lelatiou  between  the  excess  air  f 
the  CO2  present  is  shown  below :  — 


(c) 


CO, 

N2 

0, 

14-4 

80-7 

4-9 

10-3 

80-2 

9-5 

6-2 

79-8 

140 

(a)  R 


80-7 


80-7-(4-9x^-f) 


(6)  R 


=  129,  .•.  excess  air  =  29  per  ccni 
80-2 


80 


(c)    R  = 


=  rSO,  .•.  excess  air  =  80  per  cen 
79-8 


79  8  -  (l4  0  X  ^) 
=  2-94,  .-.  excess  air  =  194  per  cc' 
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j  USING  ELECTRIC  CRANES 
!         IN  FOUNDRIES.* 

)PEEATI0N  of  a    foundry    largely    is  a 
roblem    of    handling-    material.  The 
iietliod  by  which  it  m  accomplished  affeicits 
Ihecost  otf  the  finished  product.    From  the 
lime  'pig'  iron,    sorap,    coke,    sand  and 
inished  stone,  aiTiv©  in  the  foundry  yard 
jitil  the  finished  product  is  delivered  to 
he  shipping-  jilatfoim  a  continuous  process 
?f  raising  and  moving  material  is  taking 
Iflace.    Of  all  the  machinery  and  appli- 
Inces  used  in  foundries  electric  travelling 
jaiies  effect  the  greatest  saving  in  the  cost 
f  operation.    This  is  due  to  the  fact  that 
jn   electric    crane    has    three  motions, 
laking  every  square  foot  under  the  run- 
'ay  accessible  to  crane  service. 
Handling  of  the  raw  materials  in  the 
ard,  which  may  be  either  an  open  yard  or 
covered  material  bay.    This  is  some- 
what dependent  upon  prevailing  climatic 
londitions.    The  storage  yard  should  be 
erved  by  a  10-ton  crane  having  a  span  of 
bout    75  ft.    The    trolley    should  be 
jesigned  to  operate  a  clam-shell  bucket 
Sr  unloading  coke  and  sand  and  loading 
sundry  refuse  and  an  electric  magnet  for 
nloading    pig    iron    and   scrap.  The 
lagnet  also  should  be  used  for  handliner 
']  drop  weight  for  breaking  ud  scrap.  If 
new   foundry  is  being  planned,  the 
iharging  floor  should  be  layed  out  so  it 
Iso  can  be  served  by  the  crane.  How- 
iver,    this    is    only    recommended  for 
Emergency  use  in  case  of  a  temporary 
[.hutdown  of  the  elevators  which  normally 
hhould   be  depended   upon   to   take  all 
aaaterial  to  the  charging  floor. 
I  The  operating  speeds  of  the  crane  in 
pet  per  minute  shoxrld  be  :  Bridge  travel, 
:';00;  hoist  full  load,  30;  trolley  travel, 
25  to  150. 

!i  The  trolley  should  be  built  so  the 
nagnet  and  bucket  drums  are  independent 
i^'f  each  other  and  are  operated  by  separate 
iaotors  and  controllers.  The  operator's 
I  age  should  be  closed  and  arranged  so  as 
i  0  be  well  lighted  and  heated. 

However,  in  a  large  desree  euch  a 
jTane  can  be  replaced  in  smaller  foundries 
-by  a  standard  three-motor  yard  crane 
■quinped  with  a  magnet  winding  drum 
I'or  handling  the  magnet  cable  so  an 
'lectric  magnet  can  be  u«pd.  The 
■  magnet  can  be  removed  readily  and  ai 
-ingle-line  grab  bucket  attached.  This 
">lan  works  out  well,  excent  that  some 
ine  is  lost  in  making  the  change. 
(  To  estimate  the  amount  of  horse  power 
'equired  to  operate  a  crane  at  the  sneeds 
^necified  the  travel  of  the  bridge  should 
■le  considered  first.  Add  the  weight  of 
;he  crane  in  tons  to  the  wei"-ht  of  •♦he 
■nasimurr"  load  and  multiply  thi'^  sum  by 
the  t^actiye  effort  of  the  wheels  which 
"■av  be  assumed  to  be  601b  Y)er  ton. 
^hp  result  then  should  be  mul+ir>1ied  b-tr 
l:he  speed  in  f^et  per  miniite,  and  this  will 
^ive  the  number  of  foot-pounds  required. 
Pno^-pminds  are  i^oTivcrfprl  to  horse  power 
by  dividing  bv  Z^.OOO.  The  hor<je  power 
fpquired  to  rack  the  trolley  i''  "obtained  in 
^he  same  w^y  except  that  401b.  per  ton 
in  stead  of  601b.  is  use'^  as  horse  power 
■'^nuired  for  hois+inp-.  T+  is  the  tractive 
effort.  Tn  dete'i'minins'  th^  hor=e  power 
fnr  hoistins-.  it  is  safp  to  allow  1  h.p.  for 
hoisting    one    ton    10  ft.    per  minute. 

*  Paper  rpad  hv  Mr.  A.  H.  TNTcDoneall  f*-r  a 
neeting  of  the  American  Foundrymen's  Association. 


These  data  make  it  easy  to  check  up  the 
power  supply  and  to  establish  the  peak 
loads.  As  a  general  proposition  not  more 
than  two  operations  are  effective  at  one 
time. 

In  the  main  moulding  bay  of  a  foundry 
having  a  daily  output  of  from  30  to  40 
tons  per  day,  should  have  a  crane  span 
of  not  less  than  60  ft.    The  span  often  is 
made  too  short,  or  the  moulding  bay  is 
too  narrow.      The  main  crane  for  heavy 
moulding,  pouring  and  shaking  out  .should 
have  a  capacity  of  not  less  than  15  tons, 
and  should  be  motored  to  provide  a  bridge 
travel  speed  of  300  ft.  per  minute,  a  full- 
load  hoisting  speed  of  25  ft.  per  minute 
and  a  trolley  travel  of  125  ft.  to  150  ft. 
per  minute.    These  speeds  are  for  full 
load.    A  10-ton  and  a  5-ton  crane  having 
high  operating  speeds  should  be  installed 
on  the  same  runway.      The  trolleys  for 
these  cranes  should  be  so  designed  that 
all  the  gears  are  enclosed  in  dustproof 
cases  and  run  in  oil.    This  not  only  will 
increase  the  life  of  the  mechanism  but 
will  conform  to  all  safety  requirements. 
The  design  also  should  be  such  that  every 
part  is  accessible  readily  for  maintenance 
and  the  parts  are  easy  to  handle. 

Travelling  electric  wall  cranes  some- 
times are  used,  but  it  must  be  remem- 
bered that  they  impose  severe  strains  on 
the  building  columns.  necessitating 
expensive  steel  construction  to  overcome 
the  reactions.  Because  of  the  limiied 
area  of  moulding  floor  served  by  wall 
cranes,  the  work  is  more  efficiently 
accomplished  by  the  high-speed  electric 
travelling  cranes. 

In  foundry  service  it  has  been  found 
that  all  things  considered,  alternating 
current  is  much  more  applicable  than 
direct  current.  The  alternating-current 
slip-ring  motors  operate  in  the  dusty 
atmosphere  of  a  foundry  with  little  or  no 
attention  aside  from  lubrication,  whereas 
under  the  same  conditions  direct-current 
motors,  because  of  the  commutator,  have 
to  be  given  at  least  weekly  attention. 
This  necessitates  taking  out  the  armature 
and  trueing  up  the  commutator  by  expen- 
sive maintenance  men,  generally  at  an 
overtime  rate. 

CrReDine:  Speed  Control. 

Manufacturers  now  have  developed  for 
foundry  service  the  creeping  speed  control 
which  eives  90  per  cent  control  on  the 
firsi;  point,  and  has  not  the  disadvantage 
of  accelerating  on  lis-ht  loads  and 
iniuring  delicate  moulds  The  two- 
torque  or  double  load  also  has  been 
developed  which  is  proving  more  satis- 
factory for  speed  and  control  in  foundry 
service  than  dynamic  braking.  How- 
ever, all  cranes  handling  hot  metal 
should  be  equipped  with  dependable 
mechanical  load  brakes  with  a  solenoid 
brake  on  the  hoist  motor,  as  the  action  of 
the  mechanical  brake  alwavs  is  positive 
and  the  element  of  possible  chance  of 
failure  of  the  dynamic  brake  is  absent. 
Oranes  of  short  snan  and  lip-ht  capacitv 
should  be  installf^d  in  the  side  bays  and 
core  rooms.  These  .should  be  floOT- 
operated  for  ready  use  by  the  moulder  and 
helper. 

In  foundries  where  the  buildin<?s  or 
output  will  not  permit  of  the  installation 
of  electric  travelling  cranes,  iib  cranes  of 
both  the  electric  and  hand-poweT  type 
can  be  used  with  economy.    An  electric 


jib  crane  can  be  installed  at  the  cupola 
for  moulding  and  pouring  even  the 
heaviest  work.  A  top-braced  jib  crane 
can  be  used  to  advantage  in  the  yard  for 
unloading  and  breaking  scrap  for  loading 
finished  castings. 

For  foundries  operating  on  light  work 
as  stove  plate  agricultural  castings,  etc., 
an  overhead  trolley  system  has  been 
developed  on  which  a  right-angle  turn 
can  be  made  in  a  space  of  18  in.  These 
systems  are  invaluable  for  distributing 
flasks  and  supplies,  delivering  molten 
metal,  collecting  castings  from  the  floors 
and  delivering  them  to  the  cleaning  room, 
and  for  serving  the  brass  furnaces  when 
situated  in  a  corner  of  the  main  foundry. 
With  this  system  a  small  room  can  be 
served,  the  trolley  passing  out  and  in  the 
door  on  the  track.  Such  systems  should 
be  provided  with  positive  switches  and 
turntables  that  embody  all  safety 
features.  The  trolley  must  be  of  high- 
grade  design  and  material,  with  ball 
bearing  axles  so  they  will  travel  easily  by 
pushing  or  pulling  on   the  load. 


THE  NICK-BEND  TEST  FOR 
WROUGHT  IRON. 

A  PAPEK  on  this  subject  has  been  approved 
for  publication  in  the  Journal  of  the 
American  Society  for  Testing  Materials. 
The  following  abstract  is  the  .scope  of  the 
investigation  and  the  results:  — 

The  "  nick-bend  "  test  is  included  in 
nearly  all  specifications  for  wrought  iron. 
The  usual  starement  says  that  the  fracture 
of  the  nicked  bar  sliall  show  no  crystalline 
areas,  or  at  least  not  more  than  a  specified 
per  cent.  The  clause,  as  usually  given  in 
American  spe^cifications,  allows  the  nicked 
bar  to  bei  broken  either  bv  pressure  or  by 
blows.  Foreign  specifications  of  this  test 
differ  widely  from  American  practice  and 
from  each  other. 

The  investigation  consisted  in  the  frac- 
turing, under  known  conditions,  of  nicked 
bars  of  nine  grades  of  wrous-ht  iron  fur- 
nished by  five  different  manufacturers. 
The  composition,  stnicture.  and  mechani- 
cal properties  of  the  materials  were  deter- 
mined, and  the  method  of  fiacturing 
varied  from  simple  transverse  bending  to 
severe  impact,  these  extremes  being  per- 
mitted by  current  specifications. 

The  results  indicate  that  the  rate  of 
application  oF  the  .stress  is  one  of  the  most 
important  of  the  factors  determininir  the 
character  of  the  fracture.  All  of  the  nine 
bars  successfullv  "  passed"  the  nick-b^nd 
test  when  subjected  to  impact.  The 
character  of  the  notch  is  of  vital  import- 
ance also. 

Two  distinct  tynes  of  ciTstalline  areas 
mav  be,  and  usually  are.  produced  in  the 
nick-bend  test,  one  near  the  tension  side  of 
the  bar.  as  stressed,  the  other  on  the  com- 
pression side.  Crystalline  areas  of  this 
second  type  depend  for  their  crystalline 
appearance  upon  the  preiliminary  compres- 
sion a^id  flcittenino-  \vhi'ph  the  c-v.^tals  on 
this  side  have  to  undeTCO  and  do  not 
necessarily  indicate  any  chnmcteristic 
feo+nres  of  the  unstressed  material. 

Ci-vstallinit-sT  in  the  fracture  is  not  neces- 
s^Tilv  indicative  of  steel  in  the  iron, 
althoiio'h  prominent  stee'l  streaks  do  have 
an  influence.  The  si'^o  and  rJis+ribii+inri  of 
tbe  slap-  streaks,  tno-ether '^ith  the  reln+ipn 
which  the  notch  bears  to  them,  also  affect 
the  fracture. 
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Australian  Contract  for  England. 

A  contract  foi"  2,900  tons  of  steel  rails 
lias  been  placed  by  the  Victorian  Govern- 
inent  with  an  English  company  at  £11. 
A  similar  quantity  has  also  been  ordered 
from  a  NeM'castle  (Australia)  steehvorks 
at  £12. 


Air  Service  for  Passengers. 

The  Instone  Air  Line  have  now  closed 
down  their  entire  goods  traffic  Ibetween 
T.ondon  to  Paris  and  London  to  Brussels, 
and  will  in  future  cater  for  a  purely 
passenger  traffic. 

The  volume  of  air-!horne  parcels  is  so 
small  and  the  competition  between  the 
four  companies  caiTying"  goods  by  air 
between  liiondon  and  Paris  so  keen  that 
the  price  charged,  while  being'  too  high 
1o  attract  large  Cjuantities  of  goods,  is  too 
small  to  show  anything  but  a  loss.  This 
fact,  added  to  the  discomfort  caused  to 
passengers  when  the  saloons  of  the  air  ex- 
presses are  turned  into  goods  vans,  has  led 
the  Instone  Air  Line  to  abandon  their 
parcels  traffic  entirely. 

Loading  on  the  Tyne. 

A  settlement  was  reached  at  the  joint 
conference  held  between  representatives  of 
shipowners,  colliery  proprietors,  coal  ex- 
porters, and  merchants,  the  Transport 
Workers'  Federation,  the  Transport  and 
General  Workers'  TJnipn,  and  the 
National  Union  of  Railwaymen  on  the 
question  lof  the  loading  position  on  the 
Tyne,  i-esnmed  at  the  Ministry  nrf 
Labour.  Whitehall.  The  conference  was 
convened  to  devise  means  for  relieving  the 
congestion  at  the  Northern  ports. 

Under  the  settlement,  it  is  agreed  that 
trimmers)  and  teamers  shall  work  two 
hours  a  day  ovei-time  on  the  second  shift 
fro7n  Monday  to  Friday  inclusive,  at  an 
agreed  rate,  in  addition  to  their  ordinary 
ear'nings  for  an  experimental  period  iip  to 
f)i'1ober  31.  If  it  is  then  shown  that  a  third 
shift  is  necessary,  the  parties  are  to  meet 
in  conference  to  determine  this  point,  and, 
failing'  agreement,  the  matter  is  to  'be  re- 
feired  to  ai'bitration. 


Boilermakers'  Vote  on  Affiliation 
Question. 

The  linileiuiakers'  ■Society  has  advised 
(he  various  branches  to  take  a  vote  of 
their  members  during  next  month  as  to 
wlietiie)'  the  organisation  shall  continue 
affiliation  with  tlie  I*]ngineering  and  Ship- 
biiilding  Trades'  Federation. 

Tlie  society's  executive  i)oints  out  that 
already  big  modifications  in  the  consti- 
iution  of  the  federated  trades  are  immi- 
nent, and  it  is  itself  not  desiroais  of 
seeing  the  society  pursue  a  ])olicy  otf 
isolation. 


EVIiners'  Welfare  Scheme. 

A  sclienie  in  coJinection  with  the 
Denaby  i.*t  Cadeby  Collieries  has  been 
api)roved  liy  the  Central  Committee  of 
tiie  Miners'  Welfare  Fund  to  the  extent 
of  a  lotal  grant  of  £10,000.     ,\n  ininie- 


diate  instalment  of  £2,500  is  promised, 
and  when  this  is  received  the  work  will  be 
put  in  hand.  The  scheme  is  for  the  erec- 
tion of  a  commodious  institute  fitted  with 
refreshment  and  recreation  rooms,  ball- 
room, lecture  room,  library  and  swimming 
bath,  at  an  estimated  cost  of  £15,000. 
The  balance  will  be  made  up  by  the 
miners  and  other  workers,  assisted  by  the 
employers,  and  it  is  probable  that  main- 
tenance will  be  guaranteed  through  a 
voluntary  levy  of  the  men. 


All-stee!  Aeroplane. 

The  trial  fiight  of  the  first  all-steel 
l)ombing  aeroplane  is  to  be  made  this 
week  at  Norwich,  the  whole  nuichine,  with 
the  exception  of  the  canvas  wing  cover- 
ing- is  built  O'f  steel  wliich.  it  is  stated, 
shows  a  gTeat  advance  over  the  German 
all-metal  aeroplanes  constructed  of  an 
aluminium  alloy.  According'  to  the 
Mancliesto-  Guardian^  some  remarkable 
results  liave  been  obtained  by  the  ingenious 
methods  of  constructing  this  all-steel 
aeroplane.  The  steel  skeleton  of  the 
machine  was.  when  erected,  actually 
10  per  cent  lig*liter  than  its  counterparl 
ill  wood,  but  owing  to  the  extra  fittings 
necessary  for  securing  the  canvas 
wing  covering  the  advantage  of  weight 
the  completed  machine  over  a 
similar  aeroplane  in  wood  was  reduced  to 
A  per  cent.  It  is,  however,  expected  that 
with  the  experience  gained  on  this  first 
experimental  aeroi^lane  this  advantage  will 
be  greatly  increased  in  future  machines. 

Two  Napier  engines  developing  nearly 
1,000  h.p.  are  fitted  to  the  aeroplane 
which,  although  designed  as  a  fast  long- 
distance bomber,  is  as  easy  to  manoeuvre 
as  a  tiny  fighting  scout,  a  result  attained 
by  the  .strength  of  the  steel  construction 
allowing-  all  weig-hts  to  be  grouped  close 
iDgetlier.  The  g-reat  advantages  of  all-steel 
construction,  apart  from  its  greater 
strength  and  increased  load-carrying 
capacity,  owing  to  saving  in  weight,  are 
lack  of  deterioration  in  store,  the  ease  of 
mass  production,  and  the  fact  that  it  is 
less  vulnerable  to  bullets  and  shrapnel 
while  in  flight.  In  addition,  it  is  practi- 
cally fiieproof.  Mr.  Frank  Coiirtuey,  the 
well-known  Ri-itish  test  pilot,  has  been 
chosen  to  pilot  this  new  bomber  on  its 
first  fli"ht. 


Trade  Revival  not  Hastened. 

At  the  Annual  Conference  of  the 
National  Federation  of  General  AVorkers, 
held  at  Leamington,  Mi-.  J.  R.  Clynes, 
M.P.,  delivered  the  presidential  address, 
duiing  the  course  of  which  he  stated  that 
it  was  not  a  good  thing  for  the  social  and 
industrial  prosperity  of  the  country  that 
em])loyers  should  take  advantage  of  the 
lieilplessness  of  workmen  Avhen  thpi  state  of 
the  labour  market  aided  them  in  forcing 
l.iig  retductions.  Advances  in  wages  were 
very  giadual  during  the  war,  and  so  far  as 
trade  conditions  required  new  wage  lates. 
they  should  beairanged  in  a  reasonableaud 


human  relation  to  a  substantia 
decrease  in  the  cost  of  living.  A 
long  spell  of  desirable  freedi  ii 
from  industrial  turmoil  W(nili 
undoubtedly  be  oi'  general  benefit,  if  il 
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liul  the  spirit  whi( 


iiad  now  been  j  rovoked  did  not  make  h 
understanding.     The  outlook  foi  mutuiv 
agreement     was    not    briglit,     and  tliej 
sacrifices    which    the    workers   had  1' 
endure  had  not  hastened  the  trade  reviv.i 
wliich  cheaper  labour  was  said  toguarautei 
A    resolution    was    passed  unanimous' 
(]et;-laring  that  the  plan  of  seeking  gre.ii 
trade  improvement  by  means  of  excessi- 1 
waiic  reductions  had  failed,  and  condeni  i 
in^'  a  policy  of  calling  on  the  workiii'.- 
clnsses  only  to  make  heavy  saciifices. 

Shipbuilding  in  Belfast.  ^ 

Indications  in  Belfast  point  to  a  reviv  il 
in  shipl)uilding.  Instructions  have  alreadx 
lieeii  received  to  begin  liuilding  iui 
Atlantic  transport  liner  of  17,000  ton-, 
and  to  resume  work  on  two  huge  oi 
tankers.  Other  work  wliich  is  now  sus- 
pended is  likeU'  to  be  resumed  in  the  next 
few  weeks. 


Traffic  Returns. 

The  Manchester  Ship  Canal  Co.'< 
monthly  returns  have  shown  an  increa-t 
month  after  month  over  the  correspoml- 
ing  returns  for  1921.  For  July  the  figau  , 
is  £100,6G1,  an  increase  of  £10,786  com- 
pared with  the  corresponding-  month  I't 
last  year.  The  total  receipts  for  tlic 
seven  months  of  the  current  year  weit 
£742,380,  against  £644,707  for  the  coi- 
responding  period  of  1921.  For  the  fir-i 
three  months  of  the  j^ear  the  total  increa-f 
was  £47,821,  and  for  the  half  year  it  wa~ 
f 8(1. 887.  Last  mouths'  iucreas-?  ni 
£10,786  brings  the  total  increa.se  up  to  tli. 
end  of  -luly  this  year  to  £97,678.  or  m 
average  increase  per  month  of  practicall\ 
£14,000.  That  average  was,  of  course, 
not  maintained  last  month,  but  the  figure^ 
for  the  month  are  well  above  those  fm 
•Tanuary.  Febrtiary,  and  -Tune. 


Steelworkers'  Wages  Reduced. 

Many  thousands  of  Sheffield  steel  woi'ke:  ■■ 
in  the  heavy  steel  departanents — menihe:  ■ 
of  a  number  of  trade  unions — have  decid(  ! 
to  accept  big  cuts  in  their  war  bonu- 
Pieceworkers  havt>  agreed  to  accept  :i 
reduction  of  2s.  (id.  jier  shift  in  throe  insta'- 
ments,  while  the  47-hour  AVorkmen  ha><' 
agreed  to  accept  a  reduction  of  Kis.  6il 
per  week  in  three  instalments.  Tlie  cti  - 
will  be  made  so  that  the  last  one  will  be.  <  n 
September  25. 

These  redu.ctions,  together  witli  the-i' 
rece.'itly  aoi'ced  tijion  in  the  lighter  sfp' 
trades,  affect  the  whole  of  the  steel  tradt- 
of  Slieffield.  The  departments  affected  an' 
the  Siemens  melting,  electric  steel 
furnace  and  crucilile  meltinu- departnienl-. 
the  rolling  mills,  tilts  and  forges,  and  tin' 
jiressing  shojis.  Steel  makers  are  ver\ 
pleased    that    the   I'eductions   liave  been 
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accepted  in  good  spirit.    They  realise  that 
it  will  play  an  important  part  in  obtaining 
some  part  of  the  big-  volume  of  business 
jjwhich  it  is  believed  will  ^be  placed  in  the 
kutumn.    The  last  quarter  of  the  j-ear  is 
ijexpected  to  be  a  very  good  one. 

N.U.R.  and  Wage  Gut. 

,  As  might  have  been  expeett'd,  llie 
'■IN.TJ.R.  are  resisting  the  proposal  to 
'reduce  the  war  bonus  of  shopmen  on  the 
railways  hv  16s.  6d.  per  week.  About 
120,000  are  afi'ected,  of  whom  SO, 0(10  are 
members  of  the  N.U.R. ,  the  remaining 
40,000  Ibeing  mem!bers  of  28  other  unions. 
The  position  naturally  becomes  involved 
as  one  of  these  unions  is  tlic  A  .IvT".,  which 
has  already  accepted  a  10s.  (Id.  reducHon. 

Railway  workers  argue  lhat  if  the  com- 
panies can  maintain  their  case,  skilled 
workers  in  the  shops  will  be  brought 
down  to  rates  of  pay  on  a  level  with  tliose 
earned  by  portei's,  which  will  tliicatcn  the 
basic   rates   of   pay   of   all  rail\\aynien. 
^Should  the  Industrial  Coui't  decide  ii^^ninst 
i  the  companies  no  further  action  can  be 
Maken  until  Octobei-,  when  fresh  represen- 
Ltations  may  be  made  to  the  unions. 


Boiler  Department  Reopening. 

'Messrs.  Yarrow  &  Co.,  who  were  com- 
pelled last  year  to  temporarily  close  their 
shipbuilding   and  engineering-  works  a1 
•fScotstoun,  Glasgow  (with  the  exception  of 
their  experimental  and  icsearch  dei^art- 
nient)   now   intimate   that   owing  to  the 
increasing    demand    foi-    Yarrow  boilers 
Uiotli  for  land  anil  marine  ])ur])(i>;:>s_  they 
I  have  decided  to  reopen  their  boiler  depart- 
ijuieut.   The  firm  recently  received  an  order 
M'or  several  boilers  for  the  Far  East. 

I  '   ■ 

>South  Wales  Coal  for  America. 

I|j  Although  it  is  at  present  impossi])lc  to 
'[give  the  total  quantity  of  coal  already 
j  bought  in  South  AVales  on  Oanadian  and 
•American  accoxuit,  it  is  estimated  in  some 
'quarters  to  be  about  2,000,000  tons. 
;|C!hartering  reported  on  open  freight 
:,  markets  at  Cardiff  and  Swan.sea  for  the 
|. United  States  and  Canada  since  July  IT 
J  show  that  there  have  been  150  vessels 
I  fixed,  representing  a  carrviug  capacitv  of 
^1,15(],400  tons. 

!  The  export  of  coal  to  foreign  destina- 
'tions  fi'om  South  Wales  last  week 
|amounte-d  to  599,099  tons,  which  is  a 
'record  for  this  vear.  Of  this  quantity 
1146,148  tons  went  to  the  United  States. 
'fin  the  two  preceding  weeks  shipments 
iamounted  to  30,000  tons  and  115,000  tons 

respectively,  thus  bringing  up  the 
(quantity  already  desnatched  to  the  U.S'.A. 

to  nearly  3(t(),()0()  tons. 


Success  for  British  Firm. 

At  a  series  of  trials  conducted  by  the 
Automobile  Club  de  France  on  behalf  of 
the  French  Government  for  motoi' 
vehicles  propelled  by  suction  gas  instead 
of  petrol  a  Thornycroft  type  "J"  4-ton 
lorry  was  .successful  in  obtaining  first 
place. 

The  prospect  of  motoi'  vehicles  pro- 
fhicing  their  own  gas  from  charcoal  or 
wood  as  the\-  travel  may  sound  fantastical, 
but  with  tlie  continued  developments  in 
!?as  producers  may  soon  be  realised, 
especially    for  motor    transport  in  the 


colonies  and  abroad  where  petrol  is  more 
exi)ensive  and  there  are  plentiful  supplies 
of  natural  fuel. 

The  Tliornycroft  gas  producer  is  the 
re.sult  of  15  years'  experience  by  John  1. 
Thornycroft  e'c  Co.  Ltd.,  applied  to  their 
internal-combustion  engines  for  marine 
and  stationary  service.  They  liave  now- 
evolved  a  small  portable  plant  with  which 
extensive  tiials  have  proved  that  a  fully- 
loaded  4-ton  loirv  tan  be  run  on  pro- 
duc^er  gas  from  antliracite  at  less  than 
one-third  of  the  cost  of  petrol  fuel. 

The  subject  is  one  which  has  I)een 
engaging  the  attention  of  motor  engineers 
for  many  years,  and  it  is  very  satisfacto.rv 
to  learn  tliat  Britisli  engineers  are  leading 
the  way  in  a  develoi)ment  which  promises 
to  considera1)ly  reduce  the  cost  of  motor 
transport. 


Conversion  of  Bombay  Telephone 
System — Contract  Awarded. 

In  coune(;tion  with  the  conversion  tf 
the  Bombay  telephones  to  the  automatic 
system,  the  Bombay  Telephone  Co.  has 
])laced  a  contract  for  the  Exchange 
equipment  for  the  installation  of  11,000 
lines,  costing  approximately  t'180,000. 
with  the  Automatic  Telephone  Manu- 
facturing Co.  litd.,  of  Liver])ool.  The 
installation  is  expected  to  be  completed  in 
two  years. 

The  ('ontract  for  the  imstruments, 
which  will  probably  amount  to  another 
4*50,01)0,  has  not  yet  been  placed. — 
Reutei-. 


United  States  Steelworkers'  Wages 
Increased. 

It  has  been  announced  by  the  United 
States  vSteel  Corporation  that  wages  for 
day  labourers  in  all  its  manufacturing- 
plants  will  be  increased  by  20  per  cent  as 
from  September  next,  and  that  other 
wages  will  also  be  equitably  adjusted. 
According  to  a  Renter  message,  about 
156,000  men  are  affected.  They'  will 
receive  an  average  of  36  cents  an  hour 
instead  of  the  present  30  cents. 

Dock  Workers'  Wages. 

The  National  Transport  Workers' 
Fedei alien  has  arranged  a  conference  to 
take  place  in  Lcoidon  to  consider  the  wages 
of  dock,  vvhaaf,  and  riverside  employees 
tliroughout  the  cmmtiy. 

Following  negotiations  with  (he  em- 
ployei-s,  a  draft  agreement  was  reached 
for  a  reduction  of  two  shillings  per  day, 
in  two  instalments  of  one  shill  ing,  to 
operate  fi'om  October  1  next  and  June  1, 
next  year.  This  agreement  has  been 
submitted  to  luanch  meetings  of  the  imions 
concerned,  with  a  recommendation  to 
accept,  and  the  si^ecial  purpose  of  Friday's 
confereirce  is  to  receive  reports  from  the 
various  districts  regarding  the  matter. 

New  Aeroplane  Motor. 

According  to  Brigadier-General 
William  Mitchell,  assistant  chief  of  the 
Army  Air  Seivice,  U.S.A..  the  greatest 
speed  yet  lecoided  by  aircraft  would  be 
developed  in  the  national  aeroplane  races 
to  be  held  in  Deti'oit  in  October. 

His  belief  was  based  on  the  fact  that 
several  new  type  'planes,  powered  by  an 
entirely  new  aeroplane  motor,  would  be 


entered  in  the  Pulitzer  Trophj-  Race,  one 
of  the  chief  events  of  the  meeting. 

Aiicraft  plants  in  New  York  City, 
Ithaca,  New  York,  and  Detroit  were  now 
building  'planes  toi  be  powered  by  the  new 
engine,  which  could  develop  600  h.j). 
These  'planes  were  expected  to  be  capable 
of  maintaining  a  speed  of  more  than  200 
miles  an  hour. 

Benefit  Payments  Decreasing. 

The  secretary  of  the  Boilermakers' 
Society,  in  his  monthly  report,  states  that 
during  the  month  1,700  more  members 
have  obtained  employxoient,  making  nearly 
4,000  in  the  past  two  months.  Benefit 
payments  in  the  two  months  have  dropjied 
£i3.000  weekly,  although  they  still 
exceed  i'^iO.OOO  ])cr  week. 


Error  Proof  Communication. 

The  United  States  Navy  Department 
has  developed  a  method  of  almost  errcr- 
proof  communication  between  airplanes 
and  land  stations.  Messages  are  sent 
punched  out  on  the  keyboard  of  an 
instrument  in  the  'plane  and  recorded 
automatically  in  stations  on  laud.  The 
device  has  been  used  in  land  wire  opera- 
tions for  some  time,  but  operation  from 
an  airplane  is  a  new  development. 

The  device  resembles  a  typewa-iter. 
Each  key  is  connected  to  the  radio  instal- 
lation in  the'  plane,  and  when  a  letter 
is.  struck  on  the  keyboard  a  radio  impulse 
is  sent  out  from  the  anteume  of  the  'jdane 
and  is  received  at  a  .station  on  the  ground. 
The  similarity  to  the  typewriter  is  com- 
pleted in  the  equipment  of  the  receiving 
end  of  the  device.  When,  for  example, 
the  letter  A  is  stiuek  on  the  keyboard  in 
tlie  air,  the  radio  active  energy  released 
tiavels  to  the  recording  instrument  and 
selectively  energises  the  type  letter  A, 
causing-  it  to  be  reproduced  on  papei' 
carried  in  the  receiver. 

At  jjresent  the  transmitting  instrument 
is  moimted  in  the  'plane  and  the  receiver 
is  on  the  ground.  Experts,  who  are 
carrying  on  the  work,  point  out  that  a 
reversal  of  this  operation,  where  the 
recording  instrument  is  carried  in  the 
'plane  and  meissag"es  are  sent  to  it  from 
ground  stations,  is  a  development  merely 
involving-  detail. 


PERSONAL. 

Mr.  Peter  Phorson,  whose  death  has 
occurred  at  Sunderland,  was  a  well- 
known  personality  in  shipbuilding  circles. 
Serving-  his  apprenticeship  as  a  draughts- 
man with  Messrs.  Jos.  L.  Thompson  & 
Sons  Ltd.,  Sunderland,  he  rose  to  be  chief 
draughtsman,  then  works  manager,  and 
in  1892  wlien  the  firm  was  converted  into  a 
limited  liability  company  he  was 
appointed  a  director.  He  retired  three 
months  ago  owing  to  ill-health,  after  he 
had  completed  50  years'  service  with  the 
firm.  Many  devices  employed  in  ship- 
building were  the  result  of  his  invention. 
He  was  responsible  for  a  launching 
trigger  which  has  been  in  use  in  many 
shipyards  for  several  years  and  also  for  a 
pneunratic  riveting-  hammer  rig.  He  was  a 
member  of  the  Works  Board  of  the  Ship- 
building Employers'  Federation. 
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How  Other  Industries  Stand. 


FRENCH  IRON  ORE  PRODUCTION. 

The  irun  lesouix't's  of  Frauce  were  esti- 
mated at  ;J,y()U,O0U,UOU  metric  tons  before 
the  war,  or  ;30(),0(iO',UU()  tons  less  than  Ger- 
many and  2,U0U,00'U,OU0  tons  greater  than 
jtCngiand,  says  a  U.tS.  Oonsiilar  Bepoit. 
'i'lie  discovery  of  new  Ibasins  since  1910  has 
brought  the  estimate  of  French  deposits 
up  to  something-  between  3,8UU,0UO,()()() 
and  4,100.000,000  metric  tons.  Owing  to 
tlie  receoery  of  the  Lorraine  basins,  the 
total  iron  lesources  of  France  at  the  pre- 
sent time  (aside  from  new  mines  di.s- 
covered)  are  5,500,0t)0  metric  tons  ajid 
those  of  Germany,  1,270,000,000  tons. 

The  exploitable  iron  ore  deposits  of 
Alg'eria,  and  Tunis  are  estimated  at 
100,000,000  to  150,000,000  metric  tons. 

During  the  year  1021  14,10(i,0b8  metric 
tons  of  iron  ore  were  mined  in  France,  as 
compared  with  13,840,122  metric  tons  in 
1920,  an  increase  of  259,940  metric  tons, 
or  18  per  cent.  In  1913  French  iron  ore 
production  amounted  to  21,917,870  metric 
tons,  to  which  amount  should  be  added 
21,136,205  metric  tons  produced  in  the 
Metz-Thionville  basin,  which  was  German 
at  the  time.  The  1921  output  represents 
only  about  one-third  of  tiie  production 
I'ealised  in  1913  within  the  present  boun- 
daries of  France. 


UNITED  STATES  AUTOMOBILE 
INDUSTRY. 

Duiing  May  the  automobile  industry 
showed  a  further  considerable  increase  in 
activity.  This  is  reflected  both  in  produc- 
tion and  shipment  statistics,  according  to 
the  Federaf  lleserve  Board  Iteview. 
Mianufactureis  who  produced  190,788  pas- 
senger cars  iy  April  built  231,829  cai  s  lu 
Miay,  an  increase  of  17  8  per  cent,  while 
(iompanies  building  21,802  trucks  in  April 
had  a  'May  output  of  23,189,  an  increase 
of  6T  per  cent.  Carload  shipments  were 
about  33,810  in  May,  as  compared  with 
31,334  in  April,  a  gain  of  7'9  per  cent. 
The  output  for  the  hrst  five  months  this 
year  was  greater  than  for  the  fir-'st  six 
months  last  year.  One  factor  in  this 
increase  in  business,  says  Reuter,  is  that 
replacement  purchases  by  users  last  year 
were  light  and  an  accumulated  replace- 
ment demand  is  now  manifesting-  itself. 
The  sale  of  new  cars  is  reported  to  be 
keeping  pace  with  production,  and  in  some 
cases  demand  exceeds  ability  to  produce, 
liower  and  moderate-priced  cars  are  in 
greater  demand.  The  used  car  market 
continues  on  a  satisfactoiy  basis.  Prices 
appear  stabilised. 


SWEDISH  IRON  AND  STEEL. 

The  trade  figuies  recently  ilo  not  iiiili- 
cale  improvements  sufhcient  to  lift  the 
Swedish  iron  and  steel  industry  out  of  the 
depression  and  general  stagnation  which 
existed  during^  the  first  quarter  of  1922. 
Wliile  a  greater  number  of  plants  were  in 
operal  ion  lliaii  at  the  (dose  of  1921,  pro- 
duction did  not  inciease  in  proportion, 
indicating  that  those  establishments  which 
weic  in  opci-ation  were  running  at  a  very 
small  percentage  of  their  total  capacilv. 

Ont  of  a  total  number  of  134  blast 
furnaces,  only  29  were  in  operation  on 


A])ril  1,  and  these  furnaces  were  working 
at  about  25  to  30  per  cent  of  their  tot  at 
capacity.  Of  a  total  of  188  Lancashire 
ovens,  45  were  working  on  April  1,  and  of 
the  lb  Lesseniei'  convciicrs  ha'V'in^  a  total 
ingot  capacity  of  300,001)  tons,  seven  were 
in  operation  at  the  close  of  the  first  quar- 
tei'.  Of  tlie  80  ()])'en-liearth  fuinaces  and 
25  electiic  slccl  iuinai-is  with  a  conihincd 
ingot  capacity  of  470,000  tons,  on  April  1 
there  were  in  operation  21  opeu-heartli  and 
nine  electrical  furnaces.  Tiie  steel  rolling 
mills,  38  in  number,  in  May  operated  at 
a^jproximately  20  per  cent  of  tlieir  capa- 
city, and  the  scale  of  operation  is  reported 
as  gradually  contracting. 

The  general  tone  of  the  Swedish  iron 
and  steel  market  reflects  the  geneial 
economic  and  financial  depression  in 
Sweden  and  there  appears  to  be  no  imme- 
diate signs  of  relief,  as  orders  received 
both  for  export  and  for  domestic  consump- 
tion are  very  few,  and  prices  are  still 
below  a  level  where  a  reasonable  margin  of 
profit  can  be  obtained. 

Oi'TPUT  OF  Iron  Okk  by  11e(;iu.\.s. 
The  taJble  below  sliows  a  comparison  of 
iron    ore    production    ot    the  principal 
regions  for  the  years  1920  and  1921  (given 
in  metric  tons)  :  — 

Per  otnt  uf 
increase 

Regions.  1920.  l!li!l.    {  +  )  or  de- 

crease (  — ). 

Lun'aiue  :  'J'oiis.  Tons. 

Metz-Tliiuiiville      ...  8,074,989    7,816,674  -4 

Briey    3,446,388    4,033,697  +16 

Longwy   666,797      789,159  +18 

Nancy'    839. IWU      605,644  -28 

Normandy    357,li00      511,923  +43 

Aujou,    Brittany    119,984      147,438  +22 

Pyrenees    213,782      115,967  -46 

Other  regions    107,802        85,566    -  21 

Total  13,846,123  14,106,068  +1-8 
The  number  of  labourers  employed  in 
the  French  mines  in  January,  1921,  was 
55  per  cent  of  the  average  nunAer  of 
labourers  employed  i)i  the  same  mines 
during-  1913  and  42  per  cent  in  Uecember, 
1921 .  This  decrease  in  the  number  of 
labourers  employed  was  necessitated  by 
tlie  lack  of  denunid  for  ore. 

Statistics  of  production  show  a  notice- 
able decrease  in  the  monthly  tonnage  per 
man.  Previous  to  the  war  the  monthly 
])roduction  of  a  French  niinei'  was  71'0 
metric  tons,  but  during  1921  it  fell  to  041 
metric  tons.  In  1913  the  German  miners 
in  the  Metz-'I'liion ville  basin  weie  credited 
with  a  montlily  average  of  109'7  metric 
tons  per  man. 


WEEKLY  OUTPUT  OF  COAL. 

We  give  beb)\\-  the  othcial  statement  of 
the  coal  output  at  the  mines  of  Great 
Britain  for  the  four  weeks;  ended' August  5. 

.July  15  Jnly  '22  July  2!i  -^ug  .'j 

Districta.  Tons.  Tons.  Tone.  Tons. 

Northumberland   262,600  261,300  2S4,S00  203,400 

Durham    ().=)9,800  712,700  735,900  711,600 

Yorkshire    813,400  832,400  841,100  876,000 

Lancashire,  Cheshire, 

and  North  Wales   320,800  385,500  396,300  417,600 

Derby,  Nottingham  and 

Leicester   .'<94,600  617,200  626,400  640,200 

Stafford,  Shropshire, 

Warwick,    Worcester  .i4'i,100  :>4'.M0O  344,000  364,400 
South  Wales  and  Mon- 
mouthshire   881,600  938,200  1,023,500  1,040,300 

other  English  Districts       92,800  '.11,800  93,000  106, "00 

Scotland   603.000  202,300  644,100  707,900 

Total    4,626,700   4,390,800   4,989,100  5.121,600 

— Board  of  'Trade  Journal. 


THE  ASBESTOS  MINING  INDUSTRY 
OF  QUEBEC. 

The  asbestos  deposits  of  the  Province  o 
C^iuebee,  which  furnish  at  present  betwei'i 
85  and  90  per  cent  of  the  world's  supjii; 
of  that  substance,  are  found  in  a  Ion;, 
and  narrow  zone  of  serpentine  rock  wliid 
enters  Canada  from  the  south,  near  Laki 
Memphremagog,  and  extends  in  a  north! 
easterly  direction,  with  more  or  lesi 
break,  into  the  Gaspe  Peniiisul;. 
According  to  a  report  by  the  United  Stale 
Vice-Consul  at  Montreal,  the  workablJ 
deposits j  so  far  as  known  at  present,  uv- 
confined  to  (1)  that  part  of  the  zou 
which  extends  from  Coleraine  to  Ea- 
liioughton,  for  a  length  of  about  25  niih' 
in  Megantic,  Wolfe  and  Beauce  Countit  - 
and  (2)  a  small  development  of  serpentm 
in  the  vicinity  of  Danville  in  Richniom 
County.  There  are  at  piesent 
producing  centres — Last  Brought  n 
liobertson,  Thetford  Mines,  Black  Laki 
Coleraine  and  Danville. 

The  extreme  outcroppings  of  asbestn 
ore  in  the  serpentine  zone  are  more  th  i 
400  miles  apart,  the  most  southerly  beiii; 
near  the  Vermont  border  at  Mansonvilh 
and  the  most  north-easterly  in  the  Gas[i 
Peninsula  at  Mount  Albert,  in  the  Wci 
district,  and  at  Mount  Serpentine  on  tli 
Dartmouth  river.  A  later  discovery  of  ;i 
outcropping  of  asbestos  ore  in  the  Lak 
Temiskaniing  district  was  investigated  i 
1918  by  an  othcial  of  the  Quebec  Depan 
inent  of  Mines  and  the  presence  of  vein 
of  asbestos  fibre  was  verified.  This  pm- 
pect  is  too  far  from  existing  lines  of  con 
munication  to  offer  much  interest  ;i 
present,  even  if  development  work  on  tli 
property  reveals  the  presence  of  a.sbesi( 
in  economic  proportions. 

The  asbestos  extracted  f.rom  the  mine 
of  Quebec  is  exclusively  ot  the  chiysotil 
variety,  the  demand  for  Avhich  has  witlii 
the  past  few  years  been  great  1 
augmented  by  the  new  u.ses  found  td 
this  material. 

Some  interesting  figures  weje  givo 
recently  in  the  Journal  of  the  Ko\:i 
Society  of  Arts.  It  was  stated  that  duriii: 
1920  the  output  of  asbestos  from  Quelir 
mines  amounted  to  174,521  tons,  value 
at  11,758,234  dols.,  Avhich  is  equal  t 
more  than  50  per  cent  of  the  value  of  lh 
province's  total  niineiral  production.  '1  li 
corresponding  figures  for  1919  wei 
135,801  tons,  valued  at  10,932,289  doL 

Practically  the  entire  outinit  of  ih 
Quebec  asbestos  mines  is  ex])orted,  a 
there  is  only  one  concern  in  Canada  inai  u 
facturing  a.sbestos  pj-oducts.  Thi 
factory  produces  for  lionie  consunipti  i 
and  export  asbestos  slates,  shingle- 
interior  and  exterior  coverings,  boa.r.U 
])aper  and  undnlated  asbestos  shecl- 
.\bout  80  per  cent  of  the  asbesi" 
expoited  from  ('aiiiada  goes  to  the  I  nitt^ 
States,  whiMice  jjeihaps  a  small  ([Uanlil 
may  be  .re-export imI  in  the  crude  stale 
England  takes  7  to  10  jier  cent,  am 
smaller  quantities  go  to  Italy,  Japan 
Fra.iice  and  other  countries. 
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[FROM  CORRESPONDENTS  AT  HOME  AJ^D  ABROAD  ] 


I  NEWCASTLE^ON-TYNE. 

P  (From  Our  Own  Correspoxdkm.) 
j'  Okdkus  i-'oi{  Tyne  Shops. — ^Oidcis 
pceived  by  Tyne  works  siuce  our  last  issue 
I'iiclucle  two  passenger  vessels  of  4,000 
fnis  'by  Messrs.  Hawtliorn,  Leslie  &  Cb., 
Heibburn,  for  the  British  India  Co., 
ij'^iid  a  fontract  for  21  siaiidard  locdiiuvtivew 
I'jciu'ed  by  Messrs.  Sii  W.  (i.  Aiinslroug. 
i  ^hitworth  &  Oo.,  at  their  Scotswnod 
rorks  for  the  Indian  North-Western  Stale 
f-ailways.  These  latter  aie  to  be 
'-luipped  with  the  H.  L.  S.  suioke  tube 
|-ipeilieater,  and  ensure  one  nio-nth's  loco, 
ork  in  this  particular  department. 


BARROW. 


(From  Our  Own  Correspondent.) 
With  the  return  to  work  at  Messrs. 
'ickers'    shipbuilding-    and  engineering 
wks  this  week  after  an  extended  holiday, 
'i  was  welcome  news  to  hear  of  the  likeli- 
bod  of  greatci-  activity  m  one  of  the 
1'anches  of  pioduction  which  they  have 
^stituted  witliin  recent  years.     The  in- 
reased   denumd   for  water  turbines  of 
'iritish  manufacture   gave   the   firm  an 
bportunity  for  new  accomplishments,  and 
'ith  the  teclmical  skill  and  exijerience  at 
leir  disposal   after  years  of  first-class 
(|igineering  work  it  was  almost  a  foregone 
j,>nclusion   that   their   enterprise  would 
fv'ing-  success.    A  short  time  ag-o  the  New 
'aland  Govei-nment  placed  orders  with 
t  ^>rs.  Vickers  for  two  Pelton  turbines. 
I  liese  are  .already  in  hand,  and  the  com- 
mission has  now  been  suj)j)lt'iiicnted  from 
j  ;e  same  source  l)y  contracts  for  a  couple 
j    Francis  turbines  for  the  Hora  Hora 
I  )wer  station  on  the  Waikato  River.  The 
j  u-bineis,  which  will  be  required  to  work 
fuler  a  27  ft.  head,  are  of  consideraible 
I  ze,  and  they  will  bring  relief  to  the  un- 
'uployment  situation  at  a  time  when  it  is 
I  idly  needed.    This  is  a  line  of  develop- 
i  eut  on  which  great  things  are  looked  for 
the  Bariow  works.    But  in  other  engi- 
'  ling'  directions  too  greater  activity  is 
licved  to  be  near  at  hand.    Apart  from 
extent  to  which  Messrs.  Mckers  may 
■iii'tit  from  the  orders  for  the  two  British 
iitleships,    there    is    a    feeling  in  the 
I  urness  area  that  the  firm   are   in  tlic 
I  inning  for  certain  Peruvian  and  Spanisli 
/ivid  contracts.  Officially,  however,  there 
11"  information  on  the  subject. 
It  is  now  obvious  that  it  will  be  months 
I  tore  there  can  !be  anj-  expansion  in  onl- 
[  it  in  the  West  Coast  hemat  itc  ])ig  iron 
^^fle.    The  recent  lowering  of  prices  has 
ytroduced  a  brisker  note  into  the  nnnrket, 


and  with  tiie  resumed  demands  for  the 
Worlvington  steelworks  there  is  now  very 
little  excess  of  requirements  over  the 
scale  of  production.  But  the  state  of 
things  is  not  doing  much  to  reduce  the 
stocks  of  iron  in  the  different  works  yards, 
and,  of  course,  until  substantial  inroads 
have  been  made  upon  these  accumulations 
there  is  no  hope  of  additional  furnaces 
being-  requisitioned.  In  the  home  market, 
the  Midlands  lemains  a  weak  feature. 
Tliere  has  been  a  slig'ht  increase  in  the 
calls  from  Scotland  and  Continental  trade 
continues  to  be  active.  The  ferro-man- 
ganese  output  is  still  going  almost  entirely 
for  shipment.  Bessemer  mixed  numbers 
are  selling  at  £5  5s.  at  Glasgow  and 
Sln'fficld,  but  special  brands  of  iron, 
w  hicli  are  in  poor  demand,  stand  at  the  old 
])rices. 


BRISTOL. 

(From  Otr  Own  Corkespoxdent.) 

Enquiries  show  that  there  is  not  at 
j)resent  any  great  revival  in  trade  locally, 
nut  a  holding  off  in  a  long-drawn-out 
liope  that  the  state  of  the  foreign  ex- 
changes will  ibecome  more  stabilised. 
Among  those  qualified  to  know  there  is 
also  the  belief  that  when  the  wages  ques- 
tion has  reached  a  fairly  ordered  state 
tliat  contracts  will  ibe  placed  in  a  manner 
lea.ding  to  better  satisfaction  among  all 
concerned.  Since  the  ending  of  the  engi- 
neering dispute  local  firms  have  been  able, 
steadily,  to  make  headway. 

The  shipbreaking  industry  at  Poitis- 
head  is  being  rapidly  developed,  and  an 
extensive  area  of  land  at  the  top  portion 
ol  the  dock  has  Ibeen  leased  to  Messrs.  T. 
AV.  W'ai'd  Jitd.,  a  well-known  firm  of  Lslii[)- 
breakers,  for  a  consideraible  period.  Up 
to  the  present  many  steel  vessels  have  been 
demolished  as  their  use  has  ended,  and 
lecently  a  German  suibmarine  and  torpedo- 
boat  have  been  subject  to  the  process  at 
the  dock.  At  present  a  destroyer  is 
rapidly  ibeing  dealt  with  at  the  hands  of 
experienced  workmen,  who  are  equipped 
with  modern  and  latest  tools. 


WEST  OF  SCOTLAND 
INDUSTRIES. 

(From  Our  Own  Correspondent.) 

Wliile  there  is  a  distinctly  ibetter  tone 
in  engineeiing  circles,  the  actual  volume 
of  woi  k  ])laced  is  very  small,  and  it  is 
(juite  apparent  that  buyers  are  waiting  for 
tlie  full  eflect  of  the  16s.  6d.  per  week 
reduction  in  wages.  The  later  proposal 
to  discuss  a  further  reduction  of  10s.  on 
sliipyard  won'kers'  wages,  will  again  have 


the  effect  of  suspending  the  placing  of 
work. 

The  reducition  of  from  15s.  to  20s.  per 
ion  on  the  price  of  steel  plates  ibriug's 
home  makers  more  into  the  limelight,  and 
a  much-needed  stimuius  in  the  iron  and 
steel  industries. 

Ship  plates  are  now  £9;  boiler  plateisi, 
£12  10s.,  and  sections  £S  15s.  per  ton  at 
makers'  works.  The  North  Bntish  Kail- 
way  Oo.,  Glasgow,  have  placed  an  order 
with  Messrs.  Bearclmore  for  y,000  tons  of 
steel  rails  to  be  manufactured  at  their 
Mossend  works.  There  is  now  more  move- 
ment in  the  Glasgow  locomotive  inikistiy, 
and  instead  of  a  four-day  week  the  lead- 
ing firms  are  working  five  days.  The 
North  British  Locomotive  Co.  Ltd.  have 
secured  an  order  for  seven  locomotives  tor 
the  Burmah  State  Pailways,  and  two  for 
the  Indian  Bhaunagar  liailway. 

Miakers  of  sugar  machinery  are  faiily 
well  employed  in  centrifugals  for  mills  in 
Cuba,  the  Easit  Indies,  aird  South  x\trica. 
Messrs.  Mirrlees,  Watson  &  Co.  Ltd., 
(xlaisgow,  have  secured  a  coutiact  for  a 
large  vSiigar  refining  plant  for  th?  Easif 
Indies,  in  connection  with  this  trade  it 
might  ll)e  mentioned  that  steam  lauiidiy 
engineers  have  found  a  new  field  for  their 
power-driven  washing  machines  and 
wiingers,  which  are  extensively  employed 
in  the  washing  of  sugar  filter  (doths  at  all 
the  big  refineries. 

Ill  the  )na(diine  tool  trade  there  is  no 
encouraging  news  to  leport.  Accumulated 
stocks  are  gradually  being  picked  up,  but 
(diiefly  at  uiiremunerative  prices,  and  the 
demand  for  general  engineering  tools  is 
not  sufficiently  staple  to  induce  makers  to 
build  for  stock.  The  orders  that  are  being- 
placed  are  chiefly  for  special  tools  apart 
fiom  genepjal  sifaudard  lines,  which  as  a 
ixile  ai-e  not  paying'  propositions  owing-  to 
the  fact  that  they  have  to  come  throu.gh 
the  workshops  as  special  units. 

West  of  Scotland  coal  is  in  good  demand 
for  export  and  several  big*  cargoes  have 
left  the  Clyde  for  American  ports.  This, 
of  course,  is  the  result  of  industrial 
trouble  in  the  States  and  the  demand  may 
taper  oft'  at  any  time.  Fife  and  Lothiaiis 
washed  doubles  and  trebles  are  also  in 
good  demand,  but  industrial  fuel  for  home 
consumption  is  slow  of  sale,  and  will  be 
until  the  steel\^•ol■ks  are  better  employed. 

Clyde  ship'building'  is  still  in  a  pre- 
carious position,  and  builders  are  at  their 
wits  end  to  know  how  to  induce  owners  to 
place  orders.  The  latest  wag^es  cuts  now 
in  opei'ation  do  not  appear  to  have  had  the 
desired  result  of  reducing-  costs  to  an 
economic  level,  and  a  further  reduction  of 
10s.  per  week  is  contemplated. 
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Local  owuers  have  offered  to  build 
tramp  steamers  on  "  spec."  if  the  workers 
\y\]\  accept  jwe-wai'  wa.ges  plus  ceataiu 
boinises,  Ibut  so  far  there  is  no  prospect  of 
acceptance  by  the  men.  It  is  anticipated 
that  one  of  the  new  ibattleships  will  come 
til  the  Clyde,  but  the  sfhedules  tor  tender- 
in"'  Avill  not  he  issiied  until  October. 


CARDIFF. 


(Fkom  Our  Own  Cokrespondent.) 
The  recent  boom  in  the  coal  trade  in 
South  "Wales,  due  to  the  American  strike, 
is  probably  one  of  the  most  unexpected 
and  sudden  in  the  history  of  the  industry. 
At  first  it  was  naturally  regarded  with 
considerable  suspicion  as  being  too  good 
to  he  true,  ibut  now  it  seems  to  be  gener- 
ally accepted  as  a  fact,  and  as  providing 
work  for  some  little  time  to  come.  At  aii 
events,  pits  that  have  been  shiuit  down  for 
some  months  past  on  account  of  the  work- 
ing costs  are  being  restarted  again,  and 
despite  minor  troubles  here  and  there  the 
general  'body  of  the  workers  seem  to  have 
settled  down  to  make  the  best  of  the  un- 
expected opportunity  that  has  come  their 
way.  A  certain  amount  of  activity  also 
has  been  aroused  amongst  the  steel  workers 
at  Cardiff,  by  the  restaating  of  one  of 
the  furnaces  at  the  Dowlais  works,  Cardiff. 
These  works  have  heen  idle  for  about  18 
months.  Taken  on  the  whole  a  much  more 
optimistic  aud  cheerful  spirit  seems  to 
prevail  over  local  industry  than  has  been 
visible  for  a  long  time  past. 

Of  the  South  Wales  steel  making 
centres.  Port  Talbot  holds  a  very  promi- 
nent position,  being,  as  it  i,<,  both  on  the 
coast  and  on  the  O.W.R.  main  line  to 
Lomdoji  and  England  generally.  It  is, 
if  anything,  overshadowed  by  the  nearness 
of  Swansea,  and  this  fact  has  given  rise  to 
a  fear  in  the  minds  of  the  memhers  of 
the  local  Chamber  of  Trade  that,  with  so 
many  sehenies  of  development  in  railway 
matters  going  forward  at  Swansea,  Port 
Talbot  Avill  be  overlooked.  A  dcpixtaticn 
which  waited  on  the  G.W.P.  general 
manager  from  the  Chamber  of  Trade  was 
assured  that  such  will  not  be  the  case,  and 
the  town  can  iiow  go  ahead  and  offer  every 
inducement  that  it  can  to  the  many  large 
English  manufacturing  firms  that  it  is 
understood  are  looking  for  sites  in  the 
town  with  a  view  to  esta'blishing  them- 
selves there. 


UNITED  STATES  OF  AMERICA. 

(From  Our  Own  Correspondent.) 

Although  the  optimi^-^il  forecasts  the  end 
of  our  coal  strike  within  a  week,  that  is 
not  the  opinion  held  by  the  majority  of 
those  who  have  studied  intelligently  the 
situation,  and  are  watching  events.  Mean- 
while, as  this  is  written  the  demand  here 
for  British  coal  is  una'bated,  with  little 
assuiance  t'liat  it  can  be  fully  met  if  any 
increase  in  jtresciit  commitments  shcmld 
be  songhl.  (!anada,  nornuvlly  a  large  user 
of  C'oals  from  the  I^uiteil  States,  is  like- 
wise being  looked  lo  for  relief.  Not  only 
is  tliis  evident  on  the  Atlantic  seaboaid, 
but  even  on  llie  Pacific  coast  an  unpre- 
cedciiled  demand  for  Vancouver  Island 
coal  in  Ihc  Cnited  States  hn^  been  CTonted 


and  heavy  shipments  are  now  going  for- 
ward from  all  the  island  mines  to  the 
ports  of  Puget  Sound. 


Coal  .-hortage  has,  stimulated  the  out- 
put of  crude  petroleum  which,  during  the 
month  of  June,  reached  new  hi^h  iccords 
accoidiug  to  the  United  States  Geological 
Survey.  Production  in  June  was 
■45,24'(  ,(5I!0  barrels,  of  42  gals,  each,  or  an 
average  dail\-  output  of  r,rin8,2;].'!  hariels 
against  LJtj.D:)  barrels  in  June  of  last 
year. 

Both  sides  in  the  railway  strike  appear 
to  he  determined  each  to  have  its  OAvn 
way.  The  strikers  are,  up  to  the  time  of 
writing",  opposed  to  all  peace  proposals  so 
far  put  forward,  while  the  njanagers  ask 
for  30  days  more  time  to  "heat  the 
strike."  In  this  country  a  prixdaimed 
detennination  by  Iboth  parties  to  hght  to 
a  finish  is  usually  the  precursor  of  an 
early  settlement.  Mr.  David  Friday  has 
put  the  mathematics  of  railwaymen's  pay 
in  a  new  light,  and  one  which  will,  I 
thiirlc,  interest  British  industrialists.  Mr. 
Friday  is  president  of  the  Michigan 
Agricultural  College,  and  an  authority  on 
such  subjects  especially  as  they  relate  to 
cr  affect  the  farming  connuunity.  The 
Journal  of  Commerce  (New  lork)  has  put 
cirr  authority's  comparison  succinctly 
thus  :  — 

"There  are  42,000,000  people  engageil 
in  gainful  occupations  in  the  country, 
according  to  the  •Muiilhhj  Ldliotir  Ecrx  ir 
of  the  Depart?iient  of  Labour— 1 1 ,000,00(1 
in  farming,  l,00'0,0l>0  in  mining, 
l:LO()0,000  in  manufactuiing,  15,000,000 
in  wholesale  and  retail  trade,  jjrofessitmal 
service,  etc.,  and  about  1,80(1,(100  in 
transpor  tation." 

Those  employed  on  railways  make  up 
less  than  4i  per  cent  of  the  working  popu- 
lation, hwi  in  1921  they  received  almost 
7  per  cent  of  the  nation's  product.  The 
farmers  make  up  20  per  cent  of  the  work- 
ing population,  and  they  received  that 
year  less  than  20  per  cent  of  the  national 
income,  according  to  Mr.  Friday. 

A  surv^ey  of  the  National  Industrial 
Conference  Board  vshows  that  the  average 
hourly  earnings  of  railroad  shopmen  now 
on  istrike  are  at  least  25  pea'  cent,  and 
weekly  earnings  at  least  32  per  cent  above 
those  paid  to  employees  in  foundries  and 
machine  shops  who  perfonn  practically 
identical  work.  liailroad  skilled  shop 
n)echanics  include  machinists,  boiler- 
makers,  blacksmiths,  sheet  metal  workers 
and  electrical  workers,  whose  duties  in  the 
railroad  shops  are  the  same  as  those  in 
privately-controlled  plants. 

On  the  other  hand  the  men  claim  they 
are  ibeing  paid  no  more  than  a  living 
wage. 

llecuri  ing  uncertainties  as  to  the  supply 
of  fuel  for  industries  caused  now  by 
strikes  of  coal  minei's,  and  then  !by  strikes 
of  railwaymen  are  having  the  cumulative 
effect  of  directing  attention  to  latent 
water  powers.  Only  a  very  snnill  proposi- 
tion of  such  possibilities  have  as  yet  been 
developed  for  power  puri)oses,  but  every 
stoppage  of  woik  by  the  mineis  with  the 
iinn-itable  result  of  interru])ted  indus- 
tiial  operations  forces  a  closer  scrutiny  ol 


the  unileveloj)ed  hydro-electric  powe 
field.  There  is  always  a  notahle  increas. 
in  the  number  of  irew  water  power  pro 
jerts  during  and  after  every  coal  shortage 
As  a  case  in  point,  the  Barge  Canal,  o 
New  York,  in  the  last  few  days,  has  addei 
10,0(K)  h.p.  by  allowing  the  water  t 
accumulate  to  an  additional  height  <■ 
4  in.  on  the  dam  hreasts  overnight,  an 
releasing  it  the  f<dlowing  day. 

An  official   investigation  is  also  beiii 
made  of  the  lower  Niagara  Eiver  to  dei  iil 
on   the   feasibility  of   a  proposal  wli)( 
calls  for  the  use  of  the  entire  flow  of  ili 
river  with  a  100  ft.  head.    The  promotri 
claim   that   they  can  develop  2, 000, (Mi 
electrical   horse  jjower  at  a  cost  of  sonii 
KM), (too. 000  d(ds.,  and  that  the  beauty  (' 
the  falls  would  not  he  affected.    It  is  al- 
significant  that  the  paper  and  pulp  mil 
on  both  sideisi  of  the  Canadian  border  ,i 
rapidly  turning  to  electric  power  and  di 
pensing  with  the  use  of  coal. 

The    Greenville    Steel    &    Iron  Cn 
capitalised  at  2,500,000  dols.,  announ  ^ 
it  will  erect  an  alloy   steel  plant  at  Grc. 
ville,  Pa.,  staitiug  constr-uction  in  abm 
30  days.    Col.  H.  P.  Bope,  formerly  vir 
piesident  of  the  Carnegie  Steel  Co., 
charge  of  sales,  is  its  president.    The  coi' 
pany  will  erect  a  500-ton  blast  furnac 
four   10-ton   open    hearths,    one  lO-ii 
open  hearth  for  experimental  purpose 
four  rolling  mills,  a  cold-drawn  mill  andi 
steel  foundrv.    The  plant  will  have  accej 
to  the  Erie,  Pennsylvania  and  Bessenr 
railroads. 


Loss  of  steel  ingot  pi  odiU'tion  in  J  u 
due  to  the  pi'evailing  strikes  was  at  ' 
annual  rate  Of  over  2,000,000  tons.  T 
iiidicated  A'earlv  output  in  -Tulv  \v 
34,000,000 'tons'  against  3<i, 000,000  tn 
as  of  June. 


(Reuter's  Engineering  Service.) 
American   IxntiM- .vdent  Steej,  Mii 
Increase     Prodi  c  tion.  —  IndepencK- 
steel  mills    of  the    Youngstown  distri 
on  August    12   unexpectedly  annoum 
a     substantial    increase     in  operatin 
for     week     following.      Steel  makii 
capacity  will  be  increased  with  the  i| 
sumption  of  the  Bessemer  plant  of  t ' 
Youngstown  Sheet  and  Tube  Co.  Fiui- 
ing  mill  caj)acity  will  be  increased  hy  i 
addition  of  four  bar  mills  of  the  Kepuh 
Iron  and  vSteel  Co.  and  one  bar  mill 
the    Youngstown    Sheet    and    Tube  t 
Sheet  and  tin  operations  will  remain  u 
changed  at  close  to  capacity.    Iron  p] 
duction,    however,    will   continue  to  ( 
crease.       The  Sharon   Steel  Hoop  Co 
blast    furnace    at    Lowellville    i>  bri 
banked,   leaving  nine  out   of   27  star 
operating  iu  the  Mahoning  Yalley  aud  1 
out  of  47  in  the  whole  district,  of  whri 
10  are  operated  by  the  Fnited  States  Sti|l 
Corporation.    Since  the  fuel  crisis  becm' 
acute    the  iron  production  of  the  dis'i  ' 
has  been  reduced  by  one  half,  11  furnai^ 
licing  l)anked  while  14  remain  in  ojtc  - 
I  ion. 


Amkuk  AN  Steei.  and  Iron  Mii.i.n  Cn 
Down. — The     Farrell     works  of 
Carnegie  Steed  Co..  with  the  cxceiiticn  jt 
line  blast  furnace,  liave  beiMi  clostid  do  i 
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ining  to  the  srarcit}-  of  coal.  Inde- 
'leudent  mills  in  this  section  have  two  to 
;  hiee  weeks'  supjily  of  coal  on  hand.  Tlje 
rduufjstown  Sheet  &  Tiihe  Co.  Avill  ali^b 
i.iiik  one  blast  furnace  and  close  i'ts 
iessenier  department,  one  blooming  mill 
lul  two  open-liearth  furnaces.  The 
{('public  Iron  iJc  Steel  Co.  will  close  three 
pen-hearth  furnaces  and  two  bar  mills, 
''ifteen  Inindred  men  of  the  two  com- 
liuiies  will  be  rendered  idle.  Sheet  pro- 
iuction  will  be  maintained  at  the  present 
iigh  level  during  next  week,  and  finish- 
no'  mills  will  also  operate  at  about  the 
[iiue  capacity  as  during  this  week, 
{(-ports  received  recently  from  Chicago, 
leveland,  Pittsburgh  and  Buffalo  state 
•hat  about  a  dozen  more  blast  furnaces 
II  those  cities  have  been  forced  to  suspend 
■wing  to  lack  of  fuel. 


AUSTRALIA. 

(Reuter's  Engineeking  Service.) 

\^  AiTSTRALiAN  Conditions. — According  to 
'  if&cials  at  the  Melbourne  Trades  TTall, 
I  bout  2,000  iron  industry  emph)yces  are 
!  t   present    out  of    employment.  The 
'ederal  Government  is  being  urged  to  })iit 
u  hand  repair  work  on  one  of  the  idle 
'ommonwealth  Line  cargo  steamers,  ami 
II  other  ways  make  employment  available 
iir  the  idle  tradesmen.     Kleven  iiundred 
DOS  of  steel  will  be  required  for  the  new 
,our-storeyed    building    which  Messrs. 
j.^ryant  &  May,  Bell  &  Co.  Ltd.  are  to 
lect  in  Wellington  (New  Zealand).  The 
uccessful  tenderers  are  Hansford  iJt  Mills, 
ind  the  price  is  £90,000.    It  is  stated  in 
,  he  annual  report  of  the  New  South  Wales 
;\ihlic  Works  Department  that  £111,780 
jvill  be  required  for  bridge  maintenance 
.  n  the  State  during  the  current  yeai'. 


'   MeLUOXIRNE    TrAMW.W    CONSTRI^CTION  : 

[^^xtensive  Oar  Building  Programme. — 
i\.nn0uncements  made  by  the  Tramways 
I'Board  with  regard  to  its  contemplated 
;  ramways  construction  and  conversion  i)ro- 
s^ramme  indicate  that  the  boaid  is  plaii- 
j  iing  for  a  15  years'  ])rogramme,  and  the 
l^mly  work  likely  to  be  taken  in  hand 
hefore  the  end  of  this  year  is  the  construc- 
1  ion  of  a  short  connecting  imite  of  cable 
|:ramway,  and  for  the  supply  of  material 
I'or  this  work  tenders  are  now  being 
I  nvited.  The  board  is  faced  with  the  ex- 
l^ienditure  during  the  next  15  years  of 
!  £6.200,0€0  in  the  conversion  of  the  metro- 
vJolitan  cable  system  and  the  construc- 
tion of  new  electric  lines.  Of  this  sum  the 
1  imount  chargea'ble  to  conversion,  and 
:  rt-hich  it  is  thought  should  come  out  of  the 
I  board's  reserve  and  renewal  funds,  is 
i'£4,200,000.  During  the  next  15  years  the 
jivhole  of  the  metropolitan  cable  system, 
'  with  the  possi'ble  exception  of  some  city 
j -sections,  will  l)e  converted  to  electric  trac- 
(tion.  The  route  mileage  of  electric  lines 
In'ill  then  probably 'be  as  follows:  — 

i  Miles. 

Converted  electric  lines    40 

Present  electric  lines   •.   64 

Essendon  tramway    11 

New  routes,  at  least    30 

1  Total    145 


On  an  estimate  of  at  least  6'3  cars  per 
mile  of  route,  915  cars  will  he  in  service 
in  15  years'  time.  Allowing  10'  per  cent 
for  spare  stock  and  subtracting  the  201 
cars  now  available  or  under  construction, 
a  minimum  number  of  805  cars  remains 
to  be  built  in  1')  yt  :iis,  or  54  per  annum. 
The  hoard  will  therefore  !be  forced  to  con- 
struct annually  nearly  60  cars,  of  which 
only  about  30  cars  can  'be  Ibuilt  in  its  own 
workshops.  The  policy  of  the  hoard  is  to 
invite  tenders  for  the  construction  of 
about  not  fewei-  than  25  cars  annually. 


CANADA. 

(From  Our  Own  Correspondent.) 

The  announcement  of  Sir  Adam  Beck, 
chairman  of  the  Ontario  Hydro-Electric 
Power  Commission,  in  opening  the  new 
hydro  sub-station  here,  that  the  Commis- 
sion had  plans  for  doubling  the  power 
development  at  Niagara  Ealls  at  an 
additional  cost  of  over  100,000,000  dols., 
came  at  a  time  when  the  whole  province 
v  as  nioie  or  less  aware  of  the  possibility 
of  a  disastrous  coal  shortage.  The 
announcement  also  served  to  emphasise 
the  assertion  of  Sir  Adam  that  the  situa- 
tion would  have  been  far  worse  if  it  were 
not  for  the  development  of  water  powers 
which  had  already  been  undertaken  and 
brought  to  a  successful  conclusion. 
There  is  such  a  demand  that  it  will  not 
be  long  till  all  the  Chippawa  Canal  power 
will  be  in  use.  In  the  course  of  his 
l  emarks  Sir  Adam  Beck  said  :  — 

"  Now  we  have  a  fear  of  coal  shortage. 
It  would  have  been  millions  of  tons  more 
if  we  had  not  had  the  hydio.  When  we 
take  coal  out  of  the  ground  it  is  not 
replaced.  But  with  conservation  our 
water  supply  lasts  as  long  as  the  world 
and  it  means  fuel  through  such  develop- 
ments as  the  hj'dro.  Again,  presuming 
we  could  get  the  loal  represented  by  this 
much  elect  rii  jtl  encrgx  produced  by  water 
power,  think  of  the  tremendous  freight 
rates  on  it.  With  the  Chippawa  plant 
as  it  is  running  now  we  eliminate  the 
import  of  5,000,000  or  6,(100,000  tons  of 
coal,  and  with  it  running  to  capacitv  we 
shall  eliminate  11,000.000  to  12,000.000 
tons  and  we  shall  be  independent  of  the 
United  States  to  that  extent." 

The  value  of  hydro  power  to  Ontario 
can,  indeed,  hardlv  be  estimated.  Con- 
sumers to-day  have  abundance  of 
electricity  at  rates  far  below  the  prices 
that  used  to  prevail  for  steam-generated 
power.  The  wonderful  industrial  develop- 
ment of  western  Ontaria  in  recent  years 
is  largely  due  to  hydio.  The  saving  in 
the  use  of  coal  runs  into  the  tens  of 
millions  of  dollars  everv  year.  During 
the  present  coal  crisis  it  has  delayed  by  a 
considerable  ])eriod  the  time  when  the 
shortage  may  begin  actually  to  pinch  the 
consumers  of  the  province. 


A  deficit  of  150,987  dols.  is  shoAvn  by 
the  Ontario  Steel  Products  Co.  Ltd.  for 
the  year  ended  -Tune  30,  1922.  This 
compares  with  a  net  surplus  of  32,946 
dols.  the  previous  year,  and  cuts  the  profit 
and  loss  suiijlus  of  the  company  down  to 
413,100  dols.      The   report   reflects  the 


declining  business  which  obtained  during 
the  first  half  of  its  fiscal  year,  and  the 
keen  competition  and  reduced  prices 
which  have  kept  down  profits  during  the 
past  six  months  of  improving  business 
demand. 


In  order  that  a  local  automobile  com- 
pany might  have  certain  automobile  parts 
in  time  to  fulfil  a  contract  to  assemble 
cars  for  shipment  to  England,  railway 
transportation  not  being  c[uick  enough 
under  the  circumstances,  an  aeroplane 
brought  the  parts  from  the  state  of  Ohio 
under  a  rush  order.  It  is  said  that  this 
is  the  first  time  an  aeroplane  has  been 
used  for  sucli  a  purpose  in  Canada. 


Canadian-Bickers  Ltd.  will  enter  into 
the  field  for  the  manufacture  of  heavy 
mining'  and  industrial  machinery,  accord- 
ing- to  an  announcement  made  at  the 
annual  meeting.  Airiingements  have  lieeii 
completed  with  several  leading  English 
and  American  firms  to  build  to  their 
design  such  patented  lines  as  conical 
mills,  lime  and  cement  kilns,  trucks, 
ships,  rotaiy  dryers,  coal-washing  equip- 
ment, and  it  was  also  stated  at  the  meet- 
ing that  the  company  had  secured  the 
manufacturing  rights  for  the  Vickers- 
Petters  semi-Diesel  engine. 


(Reuter's  Engineering  Service.) 
Canadian  Steel  Developments. — The 
Piemier,  Mr.  Oliver,  announces  that  an 
agreement  has  been  reached  with  the 
Coast  Range  Steel  Co.  This  company  has 
been  looking  into  the  steel  possibilities  of 
the  province  for  over  two  years. 
Vancouver  and  Union  Bay  have  been 
mentioned  as  sites  for  the  company's 
plants.  The  Provincial  Cabinet  has  agreed 
that  at  the  autumn  session  of  the  Legis- 
lature an  Act  will  be  brought  in  repeal- 
ing the  present  bounty  on  the  production 
of  iron  and  steel  and  instead  guaranteeing 
the  bonds  of  the  Coast  Range  Co.  up  to 
4,000,000  dols..  being  one-third  of  the 
contemplated  investment.  The  com- 
pany's representatives  state,  according  to 
a  Canadian  Pacific  Railway  news 
despatch,  that  they  already  have  a 
guarantee  from  the  Imperial  Government 
covering  one-third  of  the  capital  required, 
and  it  is  stated  that  a  Vancouver  K.C.  is 
now  in  Ottawa  to  negotiate  with  the 
Dominion  Government  for  financial 
support  for  the  remaining  third. 


INDIA. 

(Reuter's  Engineering  Service.) 
Tata  Iron  and  Steel  Company. — The 
re]K)rt  of  the  Tata  Iron  and  Steel  Co. 
for  the  year  ending  March  31,  1922,  shows 
a  profit  of  48|  lakhs.  No  dividend  is 
paid  on  the  ordinary  shares.  The  report 
refers  to  the  past  year  as  one  of  the  worst 
in  the  iron  and  steel  trade  that  the  world 
eyex  exi)erienced,  with  prices  constantly 
falling  and  the  cost  of  production  increas- 
ing", hut  considerLs  that  the  company's 
res'ults  may  be  regarded  as  successfiil 
compaaed  with  those  of  similar  concenis 
in  other  coamtries. 
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World's  Engineering  News— continued. 


FRANCE. 

(Eeuter's  Engineering  Service.) 
Swiss  Electric  Locomotives  for 
France. — Foi-  the  electrification  of  the 
Pari.s-Orleaiis  line  80  electric  locomotives 
of  1,720  h.p.  each  have  been  ordered  from 
the  Societe  Fraucaise  Oerlikon,  Paris. 
These  locomotives  are  to  he  ])uilt  to  the 
plans  of  the  Oerlikon  Eno'iii.eerin<>-  Works 
in  the  factories  of  their  French  hranch  at 
Ornans.  The.  five  first  engines,  which 
are  to  serve  as  models,  Avill  be  built  in  tlie 
SM'iss  works  at  Oerlikon.  Among-  the 
four  trial  locomotive  types,  ordered  in  a 
competition  for  the  Paris-Lyons- 
Mediterranean  line,  is  an  Oe.rlikon  express 
engine  of  2,:')(10  h.]).,  which  was  partly 
built  at  Oerlikon  and  partly  in  Ornans. 

Railway  between  FlAMBURCi  and  the 
IxrA'STRiAL  Region. — According  to  a 
message  from  Hamburg-,  the  Senate  of 
that  town  has  just  received  a  report  from 
the  Chamber  of  Commerce  favourable  to 
the  construction  of  a  line  connecting-  Ham- 
burg with  the  industrial  region  by  the 
shortest  route.  TIiin  line  would  be  con- 
structed and  exploited  by  a  private  com- 
panv,  and  woufd  enjoy  all  possible  con- 
cessions as  regards  tariff's.  The  project, 
which  is  opposed  to  tliat  of  the  Hann 
canal,  is  being  .stuilied  by  two  experts 
under  the  direction  of  the  Wasserwirt- 
schaftliche  Gesellschaft  of  Hanover. 


SWEDEN. 

(Eeuter's  Engineering  Service.) 
Giant  Wireless  Station  for  Sweden. 
—The  Swedish  Telegraph  Board  lias 
entered  into  a  contract  with  the  Radio 
Corporation  of  America  for  the  delivery, 
at   a  cost  of  432,500   dols.,  of  wireless 


apparatus  for  the  equipment  of  a  giant 
station  that  is  to  be  erected  on  the  West 
coast  of  Sweden.  The  establi.shmeiit  of 
the  station,  the  maximum  cost  of  which 
is  1o  be  5,000,000  Swedisli  crowns,  has 
been  approved  by  Parliament,  and  is  to 
be  ready  by  the  end  of  192j.  The  rates 
will  be  considerably  lower  than  those  at 
present  charged  for  conimunication  via 
Noi  wav. 


GERMANY. 

(Reuter's  Engineering  Service.) 
German  Rah. way  Rates. — It  is  semi- 
offiicially  announced  that,  as  a  result  of  the 
depreciation  of  the  mark,  the  railway 
administration  will  increase  the  present 
goods  tariff'  by  50  per  cent  as  from  Sep- 
tember 1. 


DENMARK. 

(Reuter's  Engineering  Service.) 
Copper  in  the  Faroe  Islands. — A 
message  from  Thorshavn  (Faroe  Islands) 
to  Brrli nijskc  Tidcndc  reports  that  during 
blasting-  ojierations  in  connection  with  the 
State  port  works  at  Skopen  copper  was 
discovered  in  the  rock.  Specimens  have 
been  sent  to  Copenhagen,  li  appears  that 
the  presence  of  copper  becomes  more  pro- 
nounced the  deeper  the  excavatio-ius 
descend. 


SPAIN. 

(Reuter's  Engineering;  Service.) 
Irona\'or.ks  Reopened.  —  The  Iberia 
works  of  the  Altos  Hornos  concern  of 
Bilbao,  wliich  had  been  (dosed  rather  a 
long  while  because  the  workers  would  not 
produce  a  normal  output,  have  now  been 
reojiened. 


JAPAN. 

(Reuter's  Engineering  Service.) 

Manufacture  of  Electrical  Goods  j 
•Tai'an. — The  following  particulars  ai 
published  concerning  an  agreemci 
reported  to  have  been  concduded  betwct^ 
the  Siemens  Sckukert  Co.  and  il 
•lapanese  firm  Furukawa  ;  the  capital  ( 
a  new  companv,  to  be  luinished  princ 
])ally  by  the  Japanese,  will  be  10.000,0(^ 
yen.  The  factory  to  be  erected  with  the 
tunds  will  be  ready  for  operation  in  iv 
years.  The  chief  electrical  articles  to  1 
produced  will  be  those  which  at  the  pr 
sent  time  .Japan  is  obliged  to  impor 
namely,  telephone  apparatus,  motor 
transformers,  measuring  instrument 
motor  vehicles  for  tramways,  electr 
locomotives,  etc.  The  more  delica 
articles  will  be  manufactured  in  Germai 
and  assembled  in  .Tapan. 


CHINA. 

(Reuter's  Engineering  Service.) 

Ei.ECTiircAL  Developments  in  China 
The  thiid  power  house  of  the  Fu.shi 
Ciollieries  (owned  and  operated  by  il 
South  Maiudiuria  Railway),  work  i 
whi(di  was  started  in  1920,  has  just  beil 
completed  at  a  cost  of  1,585,000  dohl 
according  to  a  cable  from  the  Anierii  ; 
Consul-General  at  Mukden,  Chin 
Previous  to  the  installation  of  the  in 
power  plant  the  collieries  had  a  generate 
capacity  of  17,000  kw.,  which  was  aim 
wholly  1;iken  up.  The  new  })lant  ha~ 
caparitv  of  12,5tH)  kw.,  making  th(>  tci 
almost  :;0.000  kw.  The  electricity  secti. 
of  the  collieries  is  now  prepared  to  supp 
Mukden  with  clieaj)  cunent  in  ])iactic;ii 
any  iiuantity. 


GERMAN  FORMULA  FOR  BELT 
DRESSINGS, 

FoLL0wiN(;  is  the  translation  of  what  a 
German  publication  has  to  say  on  belt 
dressings,  and  it  is  interesting  to  com])are 
this  with  cur  jiractice  :  — 

"  Only  good  materials  and  pure  fats 
should  be  considered  for  use  on  belts. 
Substances  like  rosin  and  weighing 
materials  like  lime,  chalk  barytes,  etc., 
should  be  avoided  as  all  such  damage  the 
belt.  Any  oil  or  fat  cannot  be  used  satis- 
factorily for  belts.  The  purer  and  better 
the  materials  the  greater  will  be  the  elasti- 
city and  serviceability  of  the  belt. 

"  A  mixture  of  beeswax  and  neatsfool 
oil  (1  : 10)  gives  an  excellent  preserving 
and  adhesive  belting-  grease.  From  1  to  2 
paris  tallow  and  parts  train  oil  is  a  good 
grease  to  which  sometimes  is  added  about 
one-ienth  of  its  weight  of  powdered 
grajihile. 

"  O'ther  foi'inula'  are  as  follows:  (1) 
Four  kgs.  of  castor  oil,  800  grams  lallow, 
10  grams  powdered  gum  and  18  grams 
finely  powdered  borax;  (2)  2  parts  tallow, 
1  part  castor  and  1  part  train  oil;  (3)  9 
naits  linseed  oil  and  4  parts  litharge  are 
boiled  with  some  water  until  the  mixture 
begins  to  form  a  tough  mass;  after  allow- 
ing to  cool  somewhat,  luri)entine  and 
ra])cs('ed   oil  are   added   until    the  mass 


assumes  a  creani-like  character;  (4)  1  part 
tallow,  4  parts  fish  oil,  1  i)art  rosin  and 
1  part  pure  wood  tar. 

"  Belts  should  be  well  greased,  but  not 
excessively  so.  They  should  be  well 
cleaned  and  girea>.?d  every  ([uarter  year." 


MANUFACTURERS  AND  TRADE 
PAPERS. 

"  So  far  as  progress  in  business  is  con- 
cerned, there  aTe  two  types  of  dealer.s — 
those  who  read  their  trade  papers  and 
those  who  do  not,"  say.s  a  writer  in  an 
American  conlemporaiy,  and  the  same 
a])i)lies  to  manufactureiN. 

Enquiry  and  ob.seiTation  .substantiate 
the  statement  that  those  who  do  are 
usually  successful,  and  those  wdio  do  not 
are,  to  say  the  least,  not  as  progressive 
as  thev  should  be.  Such  is  the  case, 
indeed,  with  all  business  men,  regardless 
of  the  nature  of  their  occupations. 

The  sucessful  man  is  one  who  learns  all 
his  life,  not  only  from  papers  and  books, 
but  also  from  observation  of  people  and 
things.  He  lets  nothing  escape  unnoticed 
that  mav  add  to  his  fund  of  knowledge, 
for  he  is  well  aware  thai  knowledge  is 
power — the  power  that  leads  to  success. 

-Tu.st  as  the  newspaper  covers  the  world 
of  current  events,  so  th(>  trade  inipcr 
covers  business  activities  in  its  particular 


line  of  industry.     One  M'oiild  have  a  sni: 
opinion,   indeed,   of  the  nmn   who  ne^  ' 
read  the  newspapers. 

(joing  over  the  field  with  a  fiiie-tc 
comb,  the  trade  paper  gathers  the  la'i 
information  in  eveiy  phase  of  t 
industry  which  it  represents.  In  the  (  ;i 
of  the  merchant,  it  tells  of  the  change- 
products,  new  applications,  the  latt 
ideas  on  selling,  the  approved  method- 
making*  installations,  and  a  thousatul-;! i  - 
one  other  things. 

"  But,  I  haven't  the  tim(>  to  read,"  ■ 
the  plaint  of  the  non-reader.    The  answ 
to  that  is:  Take  the  time!     Few  thr 
would  be  accomplished  if  this  excuse  v  ' 
allowed  to  stand  in  the  way. 

"There's  so  much  I'm  not  intere-tl 
in,"  another  may  say. 

The  answer  to  that  is  :  Pass  by  wl 
you   are    not    interested    in,  but  by  ' 
means  read  what  does  concern  you. 

Th(»    dealer  should    read  about  v' 
other  dealers  are  doing,  if  nothing  cl  . 
and  it  will  be  profitable  for  hin'  als-i  > 
k(>ei)  track  of  all  sugge.stions  oft'erei' 
manufacturers  in  relation  to  the  prod^ 
he  handles.    He  must  know  what  is  g 
on  about  liim  if  he  is  to  make  the  ' 
of  his  onportunit ies,   and  there  is  - 
one  wav  in  which  he  can  gain  the  gr(  :i 
(lart   of    sn(-h   information — jhat    is,  > 
reading  his  trade  paper. 
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iIThb  writer  wishes  to  make  it  clear  from 
the  first  that  the  semi-steel  described  in 
his  article  isproduced  in  the  cupola,  using 
i?oke  as  fuel  and  the  usual  air  blast.  His 
i  experience  is  confined  to  this  practice,  and 
Uhe  results  obtained  and  conclusions  put 
!  forward  are  the  results  of  over  12  months' 
luitinual   experience  on    a  fairly  large 
I  ale,  and  since  then  in  greatei'  variety  of 
-ubject,  but  on  a  smaller  scale.   The  per- 
:  entage  of  steel  used  varied  from  15  to 
I'tOper  cent, the  lower  figure  for  light  work 
nnd  the  higher  proportions  for  heavier 
castings. 

Semi-steel  does  not  displace  either  steel 
)r  malleable  cast  iron.    The  steel  scrap  in 
passage  down  the  cupola  by  absorbing 
?arbon  gradually  loses  its  identity  as  steel 
iind  becomes  iron.    The  metal  resulting 
lis  simply  a  high-grade    cast  iron  with 
••fewer    impurities    and    better  physical 
Structure. 

Test  bars  when  pulled  show  no  eloiiga- 
^  ion,  and  there  is  practically  no  ductility. 
'.    It  is  the  practice  of  some  firms  to  melt 
isteel  scrap  in    the  ladle    and  call  the 
,'iProduct  semi-steel,  but  this    method  is 
heldoni  of  any  practical  use.     In  the  first 
'  olace,  the  proportion  of  steel  taken  up  by 
I  lie  molten  iron  is  very  small,  not  much 
)ver  5  per  cent  in  favourable  conditions; 
,  lie  steel  does  not  have  the  chance  of  being 
iproperly    mixed   and  has  a   tendency  to 
oliow  in  patches    of   uneven    grain  and 
liardness. 

Properties. 

'    Semi-steel  is  stronger  than  usual  grey 
:ast  iron  as  I'egards  transvei'se,  tensile, 
compression    and    impact    tests.    It  is 
superior  in  regard  to '  elasticity,  tough- 
riiess,    resistance    to    shock    and  wear. 
|iProperly  made,  it  is  close  grained,  homo- 
ig'eneous,  free  from  hard  spots,  blowholes 
jlir  defects.    The  graphitic  carbon  is  finely 
fbroken  up.  the  phosphide  eutectic  small, 
hvell  distributed  and  frequently  in  well- 
j  defined   mesh  formation.      Semi-steel  is 
liiiiuch  superior  to  grey  iron  for  machining. 
|Jt  takes  a  finer  polish,   while  two  very 
^striking  characteristics  ai'e  its  faculty  for 
taking  a  clean-cut   screw  thread  and  a 
T'lean  puncli  impiession . 

Owing  to  its  good  physical  structure 
resulting  from  the  close  grain,  the  forma- 
jiion  of  the  graphite,  combined  with  its 
I  high  tensile  strength,  semi-steel  has 
■proved  satisfactory  for  such  castings  as 
^cylinders,  pistons,  gear  wheels  and  cast- 
\  ings  called  upon  to  withstand  wear 
j  and  friction. 

Pig  Irons. 

!  In  1918  ironfo'Undeirs  had  to  accept 
j  such  brands  of  pig  iron  as  were  available, 
j  M  this  time  most  brands  wei  t>  ei  ratic  in 
analyses,  particularlv  as  regards  silicon. 
11 he  Scotch  irons  were  found  verv  suit- 
lahle.   Containing  as  do  total  carbon 

I  about  3'60  per  cent,  ined  ium  phosphorus 
[and   manganese    fairly   high,  they  con- 
firmed the  popular  dependence  on  their 


*  Paper  presented  by  J.  Cameron  (Kirkintilloch) 
to  the  Annual  Conference  of  the  Tnstitntion  of 
LBritish  Foundrymen. 


capacity  for  carrying  scrap  and  blended 
well  with  mild  steel  scrap.  The  No.  1 
quality  was  generally  used,  as 
machinability  was  most  desirable.  When 
a  choice  was  available,  preference  was 
given  to  highest  manganese.  Some 
of  the  brands  showed  excellent  fluidity, 
and  when  other  brands  were  used  the 
tensile  strength  invariably  •  went  up. 
Hemitite  irons  used  with  steel  scrap  give 
very  good  results,  and  some  remarkable 
tests  have  been  attained  by  using  50  ])er 
cent  hematite.  The  steel  scrap  may  be 
regulated  to  counteract  the  high  total 
carbon  in  hematite,  which  is  frequently 
a  source  of  trouble  in  grey  iron  castings. 
Hematite  was  not  available  in  1918,  or 
would  have  been  more  largely  used. 
With  a  view  of  obtaining  better  tests, 
trials  were  frequently  made  of  high-class 
irons,  including  cold  blast,  special  brands 
and  special  cylinder  pigs.  The  results,  so 
far  as  tests  were  concerned,  were 
invariably  disappointing,  as  no  increase 
resulted,  but  occasidiially  very  fine  metal 
was  obtained. 

One  of  the  strongest  arguments  in 
favour  of  the  seini-stccl  is  that  a  founder 
can  use  the  comnion  irons  in  everyday  use, 
and  by  judicious  mixing  with  steel  scrap 
can  obtain  results  only  otherwise  possible 
by  the  use  of  cold  blast  or  expensive 
sjiecial  irons. 

Scrap. 

Mild-steel  boiler-plate  or  sections  used 
for  stamping  of  thickness  varying  from 
I  in.  upwards  in  fairly  large  pieces  may 
be  used.  There  are  brands  of  mild  high 
tensile  steel  and  high  manganese  steel 
from  which  many  varictii^s  of  stam])ings 
aie  made  that  give  excellent  lesults.  Steel 
punchings  8  in.  dia.  of  1  in.  thickness 
have  been  successfully  tried. 

Borings,  turning  and  small  punchings 
under  1  in.  dia.  should  be  avoided,  as  they 
lead  to  troubles  occasioned  by  oxidation, 
and  frequently  very  small  pieces  drop  into 
bottom  of  bed  before  being  thoroughly 
melted — a  frequent  cause  of  hard  spots. 

In  semi-steel  some  interesting-  results  in 
regard  to  silicon  have  been  noted.  The 
analysis  of  one  test  bar  was  Si  2"35  per 
cent;  CC  0802  per  cent.  This  bar  was 
attached  t  t)  the  bomb  and  moulded  in  green 
sand.  A  gate  about  1]  in.  dia.  was  taken 
away  by  an  official  of  the  Ministry  of 
Munitions,  analysed  and  tested.  Although 
the  silicon  was  in  this  case  over  3  percent, 
the  bar  actually  yielded  a  tensile  streno-th 
over  18  tons.  Silicon  over  2  per  cent  wa^s 
frequently  used  in  much  heavier  castings 
with  good  results.  While  a  wide  range  of 
silicon  was  found  harmless,  semi-steel 
seems  sensitive  to  phosphorus  and  sulphur. 
Cleveland  iron  is  largely  used  by  Scotch 
founders  for  their  light  work,  and  was 
tried  for  semi-steel.  The  resulting  cast- 
ings contained  over  1  per  cent,  and  were 
invarialily  biitt'e  and  lower  in  tensile 
strength. 

The  sulphur  in  analysis  given  is  low, 
and  was  assumed  as  indicating  good  melt- 
ing and  good  coke.  Recently,  in  en- 
deavouring   to    get    harder  semi^steel. 


harder  irons  and  scrap  were  used.  TTie 
coke  obtained  was  during  the  miners' 
strike,  and  the  hardness  was  obtained,  but 
the  metal  was  so  sluggish  that  a  Keep's 
test  bar,  ^  in.  square,  would  not  run,  and 
a  1  in.  square  bar  was  not  machineable. 
The  analysis  of  two  days'  results  were:  — 
Si,  T9:-i8  and  1  074  ;S,  OlSO  and  0143; 
P,  0  740  and  0-320;  CC,  1060  and  r390; 
GrC,  1-82  and  2-04;  and  Mn,  0-2()0  and 
0340. 

Two  test  bars,  15  in.  x  1  in.,  x  1  in.  at 
12  in.  centres,  resillted  in  transverse 
streng-fh  of  36'8  and  40  cwt. 

Semi-steel  does  not  owe  its  qualities  to 
chemical  analysis  so  much  as  to  its  physi- 
cal structure,  and  in  its  structure — almost 
identical  with  cold-blast  iron — is  revealed 
the  secret  of  its  strength  and  properties. 

It  is  essential  to  ensure  continuity  of 
good  results  to  make  frequent  microscopic 
examinations,  or  consult  competent  metal- 
lurgists. Analysis  is  excellent  in  itself, 
but  must  be  considered  in  conjunction 
with  the  physical  structure  and  cupola 
practice. 

Difficulties. 

Semi-steel  cannot  be  properly  made 
under  the  too  common  "  rule  of  thumb  " 
methods.  Considerably  more  care  and 
organisation  is  ne(!essary,  and  constant 
supervision  essential.  The  cupola  prac- 
tice and  fuel  must  be  good,  and  everv- 
tliing  entering  the  cupola  must  be 
accurately  proportioned  and  weighed, 
especially  air. 

Correct  gating  is  very  essential.  The 
gates  and  runners  must  be  larger  than  for 
iron.  Special  skill  and  care  and  repeated 
trial  should  be  given  to  the  gating  of  every 
semi-steel  job,  particularly  when  required 
in  large  quantities  and  when  sevei-al  cast- 
ings are  in  a  flask.  It  must  be  melted  hot 
and  poured  quickly. 

One  disadvantage  in  regard  to  semi- 
steel  is  that  while  it  is  comparatively  easy 
to  maintain  good  results  when  worked 
daily  on  a  laige  scale,  the  writer  has  to 
admit,  after  considerable  experience,  that 
to  ensure  the  best  results  it  has  to  be 
handled  on  a  fairly  large  scale.  When 
only  one  or  two  charges  are  required,  they 
can  certainly  be  produced  and  ordinary 
iron  reverted  to,  but  the  results  are  never 
so  good,  as  far  as  tests  are  concerned,  as 
^\\\en  melted  on  the  larger  scale. 

Semi-steel  is  more  sensitive  to  damp 
sand  than  grey  iron.  Sand  should  be  as 
dry  as  possible,  and  the  "  swab  "  used 
with  discretion.  A  development  on  the 
lines  of  very  dry  sand,  sufficiently  open, 
haii'd-rainmed,  is  probably  an  improvement 
in  the  near  future. 

Cupola  Practice. 

This  is  a  siibject  on  which  foundrymen 
hold  varied  opinions.  Good  results  are 
sometimes  obtained  bv  unorthodox 
methods,  and  it  is  impossible  to  lay  down 
hard  and  fast  rules.  Whether  the  bed  be 
high  or  low,  whether  one  row  of  tuyeres 
or  ore  should  be  used,  depends  on  indi- 
vidual experience,  on  the  nature  of  the 
blast,  and  the  chemical  and  physical  pro- 
perties of  the  metal  and  fuel  -used.  Each 
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cupola  should  be  made  a  special  study  in 
itself  and  persevered  with,  until  it  gives 
regularly  from  day  to  daj-  its  proper 
quantity  of  good  hot  metal,  and  is  clean 
at  end  of  its  day's  work. 

The  writer  in  reference  to  cupula  work 
can  only  speak  from  his  own  experience. 

For  semi-steel,  a  cupola  about  -36  in. 
to  42  in.  inside  lining  is  preferred.  In 
this  size  control  is  easier  and  the  air  can 
,be  forced  to  the  centre  with  comparatively 
little  pressure.  One  row  of  tuyeres  was 
used,  placed  as  low  as  the  fettling  door 
permitted.  To  ensure  soft  blast,  the 
tuyere  area  was  increased  to  a  1  to  4  ratio, 
the  tuyeres  fonuing  practically  a  continu- 
ous belt.  All  metal  and  fuel  charges  were 
weighed,  and,  at  first,  air  regulated  by 
counting  the  revolutions  of  a  positive 
blower,  latterly  by  a  'blast  volume-meter. 
TTie  charges  were  small — 10  cwt.  of 
metal ;  each  charge  drawn  by  itself  into 
bogie  ladle  and  taken  away  for  immediate 
pouring.  These  small  charges,  evenly 
distributed,  seem  to  facilitate  the  free 
working  of  a  cupola  and  maintain  the 
melting  zoiie  at  its  proper  level.  Oare 
should  be  taken  with  semi-steel  to  ensure 
clean  metal  scrap  and  fuel. 

In  more  than  one  instance,  when  the 
bombs  were  cast  from  metal  melted  with 
high-blast  and  small  tuyere-area,  the  re- 
sulting castings  were  hard  and  difficult  to 
machine.  On  altering  the  tuj'ere  area  as 
indicated  this  defect  was  at  once  put  right. 

Melting  of  Steel. 

From  observation  it  was  noticed  re- 
peatedly that  when  one  or  two  charges  of 
semi-steel  were  in  the  cupola  the  charge 
of  ordinary  grey  iron   immediately  in 


ADAPTOR  FOR  MILLING 
DRIFT  SLOTS. 

The  adaptor  illustrated  in  Figs.  1  and  2, 
though  of  simple  construction,  proved 
very  effective  in  use  when  machining  the 
drift  slots  in  pieces  like  that  shown  in 
Fig.  3.  The  tapered  diameter  of  adaptor 
is  machined  to  suit  the  tapered  bore  of  the 
casting.  Fig.  3,  and  is  short  enough  to 
allow  ample  clearance  for  the  tool  when 
machining  the  slot.  It  is  then  screwed 
to  suit  the  standard  nut  A  and  two  slots 
milled  in  the  disc  B  at  angles  of  180  deg., 


Fig.  1.  Fio.  2. 


after  which  the  shank  C  is  tuined  down  and 
screwed  suitable  for  clamping  to  an  angle 
plate.  In  the  angle  plate  used  two  holes 
were  drilled,  one  to  suit  shank  C  and  the 
other  to  suit  spring  and  plungci'  pin  F  for 
the  slots  in  1).  Now  to  desci'ibc  themethod 
of  operation.  The  angle  plate  with  the 
adaptor  attached  is  fixed  on  the  machine 
table  and  the  dividing  head  tail.stock  is 
clani])ed  at  a  suitable  distance  away.  The 
casting,  Fig.  3,  is  placed  in  position  on 
the  adaptor  and  a  block  of  metal  is  forced 
against  the  casting  by  means  of  screwing 
u])  the  tailstock  cehtre  which  ensures 
rigidity  whilst  machining  and  also  pre- 


front  when  tapped  gave  indications  of  the 
presence  of  steel.  FroTU  this,  it  was  con- 
cluded that  the  steel  scrap,  although  in- 
variably placed  on  top  of  charge,  was 
melting  before  the  pig  iron.  Confirma- 
tion of  this  was  obtained  on  annistice 
day  when  the  cupola  containing  semi- 
steel  charges  was  drawn  just  before  blast 
was  put  on.  Pieces  of  the  steel  scrap  in 
the  first  charge  had  melted  round  the 
edges  while  the  pig  and  iron  scrap  showed 
no  signs  of  fusion. 

Recently  experiments  have  been  carried 
out  with  a  view  of  ascertaining  the 
amount  of  carbon  absorbed  by  mild  steel 
when  it  melts.  Bars  of  mild  steel  were 
placed  in  contact  witli  incandescent  coke 
under  air-blast  until  fusion  took  place. 
Drillings  were  taken  as  near  fusion  point 
as  possible,  and  at  even  distances  of  about 
1  in.  The  results  gave  sxn-prisingly  low- 
figures,  the  highest  percentage  being 
()'G48  of  carbuu,  the  average  percentage 
of  four  bars  being  0'530  carbon.  The 
experiment  was  then  repeated  in  a  minia- 
ture cupola,  filled  with  coke.  Mild  steel 
bars  were  inserted  at  6  in.  intervals,  and 
each  in  turn  brought  down  to  the 
"  melting  zone." 

Tlie  first  results  from  trials  in  a  7  in. 
diameter  cupola  on  15  bars  gave  an  aver- 
age carbon  content  of  0'386  per  cent 
carbon.  When  repeated  in  12  in.  diameter 
cupola  the  average  was  reduced  on  six  bars 
to  0'25  per  cent  carbon.  In  the  larger 
cupolette  sufficient  temperature  was 
attainted  to  procure  masses  of  molten 
metal  in  the  bed,  and  on  analysis  the  total 
carbon  absorbed  in  this  case  was  197  per 
cent. 


vents  the  piece  from  loosening.  The 
cutter  is  then  gradually  sunk  into  the 
casting  until  one  side  of  the  slot  is 
finished — that  is,  when  the  cutter  reaches 
the  taper  bore.    The  cutter  is  then  drawn 
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(■h>ar,  the  plunger  f)in  1^  removed  from 
the  slot  and  the  nut  1)  slackened  off.  This 
allows  the  adaptor  to  be  tuiiied  half  way 
round  and  plunger  pin  F  inserted  into  the 
other  slot  and  the  nut  T)  tightened  again. 


An  interesting  feature  was  that  in  ever 
rase  the  melting  took  place  on  top  of  thi 
bars.  There  were  no  facilities  availal)L 
for  recording  temperatures  of  cupolas,  hu 
the_ steel  bars  melted  easily.  The  result 
were  unexpected  in  the  low  amount  o 
carbon  absorbed  at  the  melting  stai^i 
much  larger  figures  being  anticipated. 

In  actual  practice,  there  is  doubtl  - 
further  absorption  of  carbon  until,  in  ili 
wiiter's  opinion,  about  2  per  cent  j 
attained.  This  figure  varies  with  hei<ili 
of  bed  and  cupola  practice  generally. 

Heat  Treatment. 

From  trials  it  has  been  ascertained  tlia 
when  semi-steel  is  annealed  at  a  tempera 
tuie  from  760  deg.  to  800  deg.  Cen.,  i 
loses  considerable  strength,  in  tensil 
strength  the  reduction  varying  from  2 
to  33^  per  cent,  but  the  resulting  metf 
was  found  to  be  very  soft  with  a  certai 
amount  of  malleability  and  ductilitjl 
Fig.  5  shows  micro-photographs  of  a  1e;| 
bar  as  cast,  heated  to  700  deg.  Cen.  fr 
two  hours,  then  slowly  cooled,  reheaie 
and  slowly  cooled  in  muffle.  Mr.  McLaiij 
for  a  fur-ther  four  hours  at  760  deg.  Cenl 
in  one  of  his  pamphlets,  shows  a  bar  ca' 
from  white  iron  and  steel  scrap,  whirl 
after  a  prolonged  heating,  could  Ij 
twisted. 

With  semi-steel  of  the  average  analys 
given  the  best  results  seem  to  'be  obtaint 
by  one  annealing  and  slow  coolinj 
Strength  is  reduced,  and  deflect  io 
slightly  increased.  To  obtain  moi 
inarked  results  low  silicon  and  prosphon 
with  the  carbon  mostly  in  the  combim 
state  would  be  necessary.  { 


The  cutter  is    again  sunk  in    a  simiU 
manner  and   the  slot    completed.  11 
tailstock  centre  is  now  slackened  off  aiil 
the  block  of  metal  removed,  and  by  givini 
nut  A   a  left-hand   turn   the  casting 
forced  off  the  adaptor.    Had  the  slot  be. 
machiued  right  through  without  indexin 
half-way   round    a  much    longer  cutti 
would  have  had  to  be  used  to  allow  tl 
machine  spindle  to  clear  the  shoulder  ( 
the  casting.    The  result  would  have  bet 
a  weak  cutter,   lighter  cuts  would  ha^ 
been  necessary  and  breakages  very  ti 
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quent,  owing  to  weakness  of  ciitter.  I 
the  method  explained  the  operation  on 
occupied  a  few  minutes,  and  was  w( 
within  the  time  allowed.  A  glance 
Fig.  4  will  give  an  idea  of  the  gener 
rig-up. 


NicHEViLLE  Steel  Works.— The  steel  works 
Niclieville.  which  were  destroyed  during  the  w; 
liavo  taken  up  work  again  during  the  last  f< 
weeks.  The  production  of  milled  goods  is  at  pnsc 
limited  to  birets  and  pig?,  but  in  a  few  nioiitl 
wiieii  the  American  milling  machinery  lias  l)> 
fitted  up,  the  manufacture  of  rails,  girdei-s,  <'!■ 
wiJI  be  taken  up  again. 
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Short  practical  articles  solicited. 


Exceptionally  high  rates  paid. 


Spring  Handles. 

A  short  time  ago  the  writer  required 
spring  handles,  and  he  contrived  to  make 
[these,  as  follows,  without  si)efial  ec|uip- 
iment.  The  mandrel  wa,s  turned  down 
from  1\  in.  round  bar  and  screwed  at  one 
end,  after  which  washers  were  placed  on 


and  screwed  up  tig-ht  and  turned  to  the 
inside  shape  of  the  handle.  The  mandrel 
was  fastened  in  the  lathe  chuck,  which 
also  gripped  one  end  of  the  wire,  and  the 
handle  was  wound  to  the  required  shape. 
The  nut  wa.s  released,  and  the  mandrel  was 
drawn  out  and  the  washers  fell  out  of  the 
spring  quite  easily. 

A  Combined  Drill  and  Trepanning  Tool 

In  the  numufacture  of  electrical  a])par- 
atus  there  are  many  parts  made  from 
!  aslbestos     and     such     like  insulating' 
materials.    We  had  to  make  a  large  ([Uan- 
I  titv  of  washers  from  an  asbestos  composi- 
j  tion  for  use  Iti  connection  with  electrical 


control  gear.  The  material  was  supplied 
in  slabs  3(i  in.  square  and  |  in.  thick; 
previously,  similar  jobs  to  this  were 
marked  out  and  drilled,  then  the  washers 
were  cut  out  with  a  trepanning  tool 
piloted  from  the  hole  already  drilled. 
The  writer  decided  that  the  drilling  and 
trepanning  oiierations  could  be  performed 
simultaneously,  so  a  tool  was  made  as 
shown  in  the  accompany  sketch.  A  short 
straight  shank  drill  was  so  fixed  in  the 
end  of  the  trepanning  tool  that  it  would 


at  least  be  ^  in.  into  the  material  before 
the  trepanning  cutter  commenced  to  cut, 
the  drill  acting  in  the  dual  capacity  of 
drill  and  pilot.  By  this  means  the  rate  of 
production  was  incieased,  thereby  effect- 
ing a  considerable  saving  in  the  cost  of 
producing  the  washers. 

Roller  Bracket  with  Adjustment. 

Tile  adjustable  roller  bracket  shown  in 
front  and  side  elevation  in  Fig.  1  was 
designed  for  supporting  the  overhanging 


ill  the  wings  of  the  bracket,  and  this 
proved  very  difficult  to  deal  with,  a  crow- 
bar generally  being  rec^uired  to  adjust. 
The  adjirstment  is,  of  course,  necessary 
on  account  of  variation  in  the  castings 
and  also  due  to  w^ear  taking  place. 

Referring  to  the  drawings,  the  three 
main  parts  A,  B  and  C  are  all  cast  iron. 
The  foot  of  A  is  secured  to  a,  jjlaned 
facing  on  the  shaping  machine  carriage 
by  means  of  set  screws  D.  B  has  a  turned 
shank  E  which  fits  in  the  boss  on  the  cast- 
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portion  of  a  traversing  kead-type  shaping 
machine  carriage  on  a  suitably  planed  sur- 
face on  the  rear  side  of  the  machine  bed. 

In  former  practice  the  roller  had  a  very 
slight  adjustment  by  means  of  slot  holes 

PLEASE  READ  CAREFULLY. 

For  this  journal  ice  irant  crisp,  practical 
and  technical  arlicles  and  paragraphs ,  and 
we  are  prepared  to  pay  icell  for  Iheni.  Of 
the  many  ivlio  read  technical  journals 
only  a  few  write.  Why  is  this?  It  is 
not  because  they  have  nothing  to  irrif^ 
about,  because  every  experienced  en- 
gineer's mind  is  a  storehouse  of  valuable 
information ,  irhefher  he  be  manager, 
foreman,  draughtsnum,  or  mechanac.  We 
have  at  all  times  overcome  power-house 
troubles,  problem  of  design,  or  work- 
shop difficulties  by  ingenioirs  devices. 
Sometimes  striking  methods  become  a 
habit,  and  we  do  not  realise  that  they  are 
exceptional  till  some  observer  expresses 
astonishment. 

It  is  said  that  every  person,  could  tvrite 
one  good,  novel,  and  it  is  certainly  true 
tliat  everyone  could  icrite  more  than  one 
useful  wrinkle  or  valuable  article.  We 
ivrite  and  urge  our  readers,  therefore,  to 
give  others  the  benefit  of  their  knouiledge 
and  experi erics- 


ing  A  and  is  prevented  from  rotating  by 
means  of  a  set  screw  F.  Set  screws  G  on 
either  side  allow  the  shank  to  move  in- 
ward or  outward  as  desired  when  adjust- 
ment is  I'equired,  on  the  principle  of  a 
stuffing  box  gland.  The  rollei'  C  freely 
rotates  on  a  turjied  ])in  H  carried  in  the 
wings  of  B  and  fixed  in  jdace  by  a  set 
screw  J . 

While  dcsi<ine<l  originally  for  use  on 
the  shaping  machine,  other  ajijilication.s 
will  no  doubt  be  obvious  to  readers. 

A  Drilling  Kink. 

Most  mechanics  have  experienced  diffi- 
culty from  time  to  time  when  drilling  cast 
iron,  in  keeping  the  hole  in  the  correct 
position  when  encountering  a  blowhole  or 
spongy  part.  No  matter  how  rigid  the 
spindle  may  be,  the  drill  has  a  tendency 
to  run  into  the  blowhole  or  spongy  metal. 
When  dealing  with  this  clasis  of  metal  the 
writer  has  overcome  the  trouble  by  clamp- 
ing a  fairly  thick,  tough,  mild  .steel  plate 
finnly  over  the  work,  this  plate  having  a 
hole  just  the  size  of  the  hole  required  in 
the  job,  the  idea  being  that  the  plate  thus 
fixed  will  act  as  a  guide  for  the  drill  and 
prevent  it  wandering  into  blowholes  or 
spongy  parts.  It  is  important  that  the 
plate  with  the  guide  hole  be  exactly  in  line 
with  the  hole  marked  out  on  the  work, 
otherwise  the  result  will  be  disappointing. 
The  writer  has,  by  this  method,  "  pulled  " 
many  holes  over  where  the  drill  has 
"run." 
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The  World  of  Labour. 


By  plebeian. 

(Views  expressed  in  this  Section  are  not  necessarily  endorsed  by  the  Editor.) 


An  Unfortunate  Dispute. 

Now  that  the  piinting  dispute  has  been 
settled  it  is  to  be  hoped  that  the  parties 
will  biivy  their  differences  and  that  the 
former  cordial  relationship  which  existed 
will  be  resumed.  Few  trades  can  boast 
such  a  record  of  industrial  harmony  as 
the  printers.  Strikes  and  lock-outs  have 
been  far  less  frequent  in  that  industry 
than  in  almost  any  other.  This  makes 
the  recent  dispute  all  the  more  regret- 
table. We  are  loath  to  criticise  either 
side  or  to  say  anything-  which  is  likely  to 
prolong  bitterness,  but  beyond  question 
it  was  bad  generalship  among  the  print- 
ing unions  that  was  primarily  responsible 
for  the  difference.  Even  to-dav,  after  the 
repeated  statements  made  by  both  sides, 
the  idea  lingers  in  the  minds  of  most 
people  that  the  Typographical  "Association 
took  up  an  unreasonable  attitude  in 
declining  to  accept  the  aAvard  of  the 
Industrial  Court.  In  fairness  to  the  T.A. 
officials  it  should  not  be  overlooked  tliat 
they  were  faced  bv  coirstitutional 
difficulties  which  precluded  them  from 
automatically  accepting  the  award  of  the 
Court.  It  would  be  advisable  that  pro- 
vision be  made  in  the  rules  of  all  unions 
to  pennit  of  the  decisions  of  Arbitratioii 
Courts  being  accepted  without  the 
necesssity  of  taking  a  subsequent  ballot. 
The  printers  have  done  very  well  indeed 
as  compared  with  most  industrial  unions, 
and  the  reduction  of  12s.  6d.,  spread  as  it 
is  over  a  period  of  practically  18  months, 
amply  safeguards  their  wages. 

Shipyard  Wages. 

Workmen  in  the  shipbuilding  industry 
might  well  contrast  their  position  with 
that  of  the  printers.  Once  again  the 
shipbuilding  employers  have  indicated 
that  a  further  reduction  in  wag^pis  rs 
imperative.  The  stale  of  the  shipbuilding* 
industry  is  deplorable,  and  although  here 
and  there  a  glimmering  of  hope  of  a 
revival  may  be  discerned,  the  future  looks 
very  black  indeed.  The  employers  assert 
that  only  40  per  cent  of  the  normal  staff 
is  at  present  engaged,  and  that  this  will 
dwindle  down  to  practically  20  per  cent 
at  aTi  early  date  unless  orders  are  forth- 
coming. At  a  recent  meeting  between 
the  shipyard  unions  and  the  employers 
the  latter  g'ave  notice  of  their  intention 
to  ask  for  a  further  reduction  of  10s.  per 
week.  It  is  understood  that  a  meetinsr  is 
to  be  arranged  early  in  Sex)tember,  but 
Avhether  the  unions  will  be  i)articipants 
in  the  discussion  is  problematical.  The 
feeling  has  been  expressed  that  the  unions 
cannot  in  justice  to  their  members 
consider  anv  further  lowering  of  wages. 
The  effect  of  the  reduction  would  be  that 
the  average  wage  for  skilled  workmen 
would  be  about  47s.  per  week,  or  17  per 
cent  over  pre-war  rates ;  laboureins  25s.  per 
week,  or  ^8  per  cent  over  pre-war  rates. 
The  cost  of  living  is  practically  stationnry 
and  shows  little  tendency  to  decline.  No 


wonder  that  union  officials  are  beginning 
to  believe  that  it  would  be  better  to  refuse 
to  meet  tlie  shipbuilding  employers 
altogether  and  contest  the  reduction  by 
any  means  available.  Dockers'  wages 
until  June  next  cannot  fall  below  lis. 
per  day,  as  the  recent  settlement  between 
the  port  employers  and  the  transport 
workers'  organisations  shows.  -lust  look 
what  this  will  mean  in  sliiprepairing 
where  these  occupations  are  working  side 
by  side !  Will  it  not  be  an  intolerable 
situation  for  skilled  shipbuilding  workers 
to  be  receiving  le3s.  6d.  per  week  less  than 
dock  labourens'?  As  for  the  shijnepairing 
labourers,  they  will  be  receiving  less  than 
half  of  the  wages  paid  to  dock  labourers. 
It  is  difficult  to  understand  how  the  Ship- 
building Employers'  Federation  can  con- 
template such  a  situation  with 
e([uanimity. 

Railway  Shopmen. 

The  lailway  managers  have  intimated 
their  intention  to  reduce  the  wages  of  rail- 
way shopmen  by  16s.  6d.  per  week. 
Strong  opposition  is  being  encountered 
from  the  unions,  it  being  contended  that 
under  the  award  of  the  Industrial  Court 
no  leduction  can  take  place  in  the  amount 
of  war  wages  until  October  1  of  this  year. 
Even  then  the  reduction  will  have  to  be 
negotiated.  From  the  attitude  of  the 
railway  managers  at  a  recent  conference  it 
was  quite  apparent  that  they  had  made  u]) 
their  minds  tire  reduction  would  take 
place,  but  it  was  plainly  stated  by  the 
Natiojial  Union  of  Railwaymen  that  they 
would  not  hesitate  to  involve  the  traffic 
c7np]oyees  in  the  event  of  the  managers 
enforcing  the  reduction.  The  latter 
ultinuitely  decided  to  apply  to  the 
Industrial  Court  for  guidance  as  to  the 
exact  interpretation  of  the,iecent  award 
in  so  far  as  it  concerns  war  wages,  but 
the  unions  were  of  the  opinion  that  there 
was  no  necessity  to  approach  the  Court 
at  all.  The  National  Union  of  Railway- 
men  are  making  full  capital  out  of  the 
situation.  Few  unions  have  such  an 
efficient  publicity  department  as  the 
N.U.R.  They  have  no  intention  of  hiding 
their  light  under  a  bushel,  and  the  craft 
unions  are  full  of  resentment  at  the 
manner  in  which  the  N.U.R.  are  exploit- 
ing' the  situation.  One  would  think  to 
judge  from  the  Press  that  the  N.U.R. 
alone  were  concerned  with  the  position  of 
shopmen  and  that  the  craft  \uiions  Aveie 
doing  nothing.  It  \\(iuhl  have  been  far 
better  if  all  announcenienis  on  the  subject 
liad  enuniated  from  the  joint  committee 
which  has  been  negotiating  tlu^  matter 
on  behalf  of  the  craft  unions  and  th(> 
N.U.R.  Truly,  there  seems  no  end  to 
friction  and  bickering  in  the  trade  union 
niovenicnt. 

Oil  Fuel  and  Unemploment. 

Unemployment  among'st  seamen  is 
occiipving'  the  serio\is  attention  of  ihe 
officials  of  the  National  Sailors  and  Fire- 


men's Union.  It  is  jnobable  that  at  i. 
]>revious  period  luis  unemploymeii 
reached  such  an  acute  stage.  Nor  ca 
this  be  legarded  as  solely  due  to  the  trad 
de])ressioii.  The  use  of  oil  fuel  has  ha 
])articularly  serious  effects  on  the  emph  ■ 
nient  of  men  in  tlie  st(d\e!iole  de]);i 
nicnts.  Tlie  transference  from  coal  to  (  i 
burning  lias  affected  enormous  reductic 
in  the  stokehole  crews.  On  the  averiij 
something  like  one-third  of  the  fonn. 
stokehole  crew  only  is  required  where  n 
fuel  displaces  coal.  The  reductions  ;n 
niusi  siiiking  in  the  case  of  the  lar<!. 
liiieis.  The  installation  of  oil  fuel  on  i 
Cunard  I>inei-  "  A([uitiania  "  de]ileted  1, 
ejigine  looni  and  stokehole  staffs  by  2M 
On  the  White  Stai-  Liner  "  Olympic  "  ili 
staff  was  reduced  from  280  to  l(Ji 
1  nlernal-ronibustion  engines  of  the  I)ie-i 
type  have  also  io  be  counted  as  a  facli 
in  the  displacement  of  labour  both  n 
regulai-  cai-go  and  tramp  vessels.  It 
not  s\irj)rising-  that  the  number  of  seanir 
eiigaged  through  the  Board  of  Trail 
offices  fell  from  572,681  in  pre-war  da\ 
to  495, ;U1  in  1921.  It  would  furnisL 
problem  to  know  what  is  to  become  of  Hi 
men  who  are  displaced.  No  doubt 
number  will  have  left  the  sea  as  a  callim 
but  the  vast  Inilk  of  them  are  to-day  in 
employed.  The  seamen's  representati\  t 
affirm  that  they  have  no  desire  to  obstnu 
the  use  of  laboui'-saving  devices.  Th< 
realise  that  ultimately  such,  devices  alnic- 
iiieyitablv  lead  to  an  inciease  in  empl(i\ 
ment.  But  tliat  takes  time  to  acriinu)Ii-i 
The  immediate  problem  lies  with  thelaru 
numbers  who  are  now  out  of  work. 

Beyond  (i  nest  ion,  the  use  of  oil  fuel  di 
places  labour  in  the  first  instance,  and 
would  not  be  lemarkable  if  the  men  wh 
have  been  turned  out  of  employment  l 
not   relish   future   developments.  It 
alleg-ed  that  the  oil  burning  vessels  are  ii 
adequately  manned,  and  that  the  numi  t 
of  fires  allotted  to  each  fireman  is  far  tc 
<>reat.    We  haA'e  heard  the  opposite  eoij 
tention     laised     by    shipowners.  Th 
National   Sailors'    and  Firemen'vS  Unio 
maintain  that  the  remedy  lies  in  the  re 
duction  of  hours,  and  that  the  eight-liou 
day  for  seamen  has  too  long  been  delavet 

Trade  Union  Organisation. 

Alost  trade  union  executives  have  thei 
hands  pretty  full  at  the  present  time.  Th 
prolonged  trade  depression  has  left  th 
unions  in  a  sad  ])light.  Many  of  ther 
have  had  to  cease  the  payment  of  a 
benefit,  and  in  some  cases  a  nominal  con 
tribution  only  is  being'  paid  bv  membei 
to  keep  the  organisations  in  existance 
Nor  is  the  financial  position  the  graves 
problem.  At  no  time  have  the  membei 
of  the  unions  been  distinguished  fo 
balanced  judgment,  and  to-dav  distriw 
and  resentment  against  anything  aii 
evervthina'  are  finding  fre^  expression  i 
many  unions.  The  discussions  at  th 
meeting-s  are  dominated  by  the  unein 
(Continued  on  page  SS.) 
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ABSTRACTS  OF  IMPORTANT  AND  INTERESTING  ARTICLES. 


BfTUMINOUS  SURFACES. 

By  P.  T.  Harrison. 

Whether  a  road  is  tar-sprayed  or  recon- 
[jstructed  with  tarniacadam  or  tar-grouted 
jmacadaiu,  the  resultant  surface  leads  to 
I  economy  in  :  — 
1       (1)  Maintenance, 
]       (2)  Cleansing, 

Jwhile  other  economies,  not  so  easy  to 
jestimate  in  actual  figures,  but  none  the 
iless  real,  result  to  the  benefit  of  the 
i| general  public  from  improved  ti-action, 
reduced  wear  and  tear  of  vehicles,  as  well 
as  increased  amenities  through  the  reduc- 
[jtion  of  mud  in  winter  and  dust  in  summer, 
!*and  decrease  of  inconveniences  through 
jVepair  operations. 

[    Though  the  co.-^t  of  the  tarmacadam  be 
|,  taken  at  10s.  a  yard  super.,  this  shows  in 
five  years   a    considerable    saving  over 
repairing  with  water-bound  grauite  even 
;it  the  rate  of  once  a  year,  the  latter  cost- 
ing approximately  15s.  per  yard  super. 
[•  A  further  saving  would  be  effected  in  con- 
j  nection  with  tar-painting  on  the  above 
I,  section   f)f  i:oad,    as   the   smoother  and 
'  denser  surface  of  the  tarmacadam  reduces 
both    labour    and    material    very  con- 
;  siderably. 

|r    As  an  instance  of  economy  resulting 
;  from  an  improved  road  surface,  the  writer 
j  recently   was   able   to   substitute  street 
I  orderly  trucks  for  road-sweeping  gangs  in 
j!  a  district  in  which  extensive  bitiiminous 
resurfacing  had  been  carried  out,  which 
resulted  in  a  saving  of  £1,400  a>  year  in 
scavenging.      This  could  not  have  been 
f  effected  if  the  old  water-bound  system  had 
\  'been     continued. — f'nnfrnrfnr.^'  Record, 
[  July  12,  1922. 


CONTROLS. 

Among  the  light  cars  there  is,  of 
course,  evidence  of  a  natural  endeavour 
to  reduce  manufacturing  cost  on  detail 
work,  a  tendency  that  is  particularly 
noticeable  in  the  matter  of  controls. 

Many  designers  have  been  tempted  to 
omit  controls  altogether  from  the  steering 
column  or  wheel,  hoping  probably  to  find 
a  suitable  position  for  them  after  the 
chassis  is  erected. 

Thus  are  evolved  controls  ranging  from 
the  tieclin  species  of  design  to  the  more 
robust  school  of  the  gasfitter.  Such  con- 
trols are  clipped  round  the  steering 
polumn,  screwed  to  the  dashboard,  and 
■sometimes  to  the  bodywork  itself. 

With  the  steering  gear  nn influenced  by 
the  need  for  leaving  a^  free  bore  for  con- 
trols, the  desigji  can  be  reduced  in  cost  in 
many  small  ways.  This  desire  must  not, 
however,  as  in  some  cars,  be  allowed  to 
interfere  with  the  convenience  or  comfort 
of  the  driver. 

A  further  example  of  poor  design  in 
•another  direction  is  to  be  found  in  small 
cars  with  a  unit  gearbox.  With  a  short 
power  unit,  but  with  the  driver  and 
passenger   unavoidably    of  conventional 


length,  the  ge-ar  lex'ei'  jjivot  is  considera-bh' 
forward  of  the  desirable  position,  necessi- 
tating a.n  awkwardly  cranked  lever.  The 
disadvantages  of  this  cranking  are  felt  in 
more  than  one  way :  The  arc  through 
which  the  hand  must  move  approximates 
more  nearly  to  the  vertical  than  to  the 
horizontal,  and  lateral  movement  exerts 
a  twisting  couple  on  the  lever,  and,  with 
the  meag-re  means  often  provided  to  resist 
it,  develops  much  play. 

Further  instances  of  bad  control  design 
are  to  be  found  in  the  layout  of  the  pedals. 
Certain  accelerator  pedals  call  for  the  nse 
of  muscles  not  yet  present  in  the  human 
foot,  and  necessitate  a  position  Avhich, 
with  the  aid  of  corrugated  metal  matting, 
abrades  tlic  driver's  shoe,  or,  with  every 
bump,  ojiens  or  shuts  tlie  throttle. 

Still  anothei'  fauK  is  i  lie  lack  of  lateral 
room.  A  well-developed  foot  overlaps 
some  brake  pedals  and  opens  the  throttle, 
and  in  other  cases  the  foot  fouls  the  body- 
work. Such  ti'oul)les,  it  is  true,  are  mostly 
due  to  the  pic^iMu  e  of  coachwork,  and 
either  arise  tlirough  this  being  cut  rather 
fine  to  "  improve  the  lines,"  or  to  the 
pedal  being  lef1  1o  go  on  1o  Ihe  bodywork 
it.self. — 77/r  A  II I II iiHilnl (■  Kiiqiiiccr,  Tulv, 
1922. 

A  NEW  PROCESS  OF  CLEANING 
CASES  AND  VAPOURS. 

The  processes  so  far  used  for  eliminat- 
ing dust,  tai',  oil  and  other  materials  from 
gases  and  vapouis  are  mainly  based  on 
washing',  separation  by  shock,  contact 
effects,  dry  filtering,  or  1he  use  of  electric 
currents,  and  thouuli  i)artly  satisfactory, 
fail  to  insure  a  really  economic  operation. 
The  new  process  designed  by  Metzler,  and 
known  as  the  Freytag-Metzler  method,  has 
been  found  to  be  a  decided  advance.  It  is 
biased  on  a  permanent  renewal  of  the 
filtei'  by  tlie  arrangement  of  a  slowly 
rotating  filter  set  wliichi  surrounds  a  rapidly 
rotating  coaxial  ventilator  wheel.  The 
filter  proper  is  a  hollow  wrought-iron  ring 
of  rectangular  cross-section  sub-divided  by 
partitions  into  several  compartments.  Con- 
venient play  is  provided  between  the 
ventilatoi"  wheel  and  the  filter  proper,  and 
tire  speed  of  the  rotating  filter  can  be 
varied  within  wide  limits.  The  filling 
of  the  filter  cells  depends  on  the  kind  of 
substance  to  be  separated,  being'  made  np 
either  of  organic  or  inorganic  materials. 
A  sprinkling  device  is  provided  on  the 
ripper  lid.  Tbe  filter,  rotating  a.t  a  low 
and  adjustable  speed  and  having  its  filter 
mass  renewed  automatically,  is  only 
charged  with  an  amount  of  washing  liquid 
sufficient  to  close  the  filter  pores.  By  the 
evaporation  of  a  small  portion  (the  low- 
boiling-  poirtion)  of  the  washing  linuid,  the 
gas  becomes  more  efficient  from  the  point 
of  view  of  its  heaiing  value.  The  con- 
sumption of  energy  is  very  low. 

Comprehensive  tests  lecentlv  made  on  a 
filter  plant  (comprising  onlv  a  tar  bath  and 
a  permanent'  filter  of  steel  shavings  have 
given  excellent  results,  the  output  being 


considerably  more  than  99  per  cent.  In 
addition  to  being  more  efficient  than  static 
cleaners,  etc.,  the  plant  is  much  cheaper 
to  instal  and  operate  and  takes  up  far  less 
room. — Manchester  Guardian  Commer- 
cial, Angnst  17,  1922. 


CRITICISMS  OF  THE  WAR  OFFICE 
TRANSPORT  VEHICLE. 

Letters  continue  to  reach  us  regarding 
tlie  transport  vehicle'  specified  by  the  W^ar 
( )ffi'ce,  and  considered  by  it  to  meet  the 
requirements  of  the  army  in  all  possible 
spheres  of  activity,  and  which  it  is  hoped 
will  become  popular  amongst  ordinary 
users  so  that  there  will  be  a  large  number 
of  vehicles  upon  which  to  draw  in  the 
event  of  national  emergency. 

It  is  only  natuial  that  makers  should 
not  entirely  agree  with  all  the  points  con- 
tained in  a  design  which  diifers  from  those 
of  their  own  vehicles.  There  are  usually 
a  good  many  ways  of  perfoiining  a  task, 
and  as  to  which  is  chosen  is  gTeatly  a 
matter  of  individual  judgment.  The 
ciificisms  we  have  received,  however,  are 
in  most  cases  of  considerable  value,  as. 
g-enerally  speaking,  they  are  unbiased  and 
should  prove  a  useful  guide  in  the  event 
of  any  modifications  of  the  original  design 
biMug  permitted  either  now  or  at  >some 
future  date. 

It  appears  that  the  problem  of  design- 
ing a  satisfactoi-T^r  A-ehicle  which  will 
enr])()dy  all  the  details  laid  down  by  the 
War  Office  and  yet  will  keep  within  the 
weight  limit  of  29  cwt.  is,  perhaps,  the 
gi'eatest  obstacle  which  has  to  be  over- 
come, and  it  is  also  one  which  is  bound 
to  inci-ease  the  cost  of  manufacture,  as 
cutting  down  the  weight  limit  means  that 
tlie  amount  of  machining  that  has  to  be 
done  must  most  certainly  be  increased, 
and  machining  is  the  most  expensive  item 
in  the  raanufactnre  of  any  vehicle. — Tlie 
Commercial  Motor. — August  15,  1922. 


A  NEW  PRESS  FOR  CONCRETE 
PIPES. 

The  rapid  extension  in  the  use  of  con- 
crete drainpipes  in  this  country,  as  well 
as  in  France,  Belgium  and  Geiinany,  has 
created  an  interest  in  the  development  of 
machinen^  for  their  production.  A 
machine  recently  produced  by  Camille 
Bochkoltz  (Soc.  Anon.),  of  Belg-imn,  has 
features  of  special  interest.  The  pressure 
is  applied  through  a  cylinder  between  the 
mould  and  the  coie.  This  cylinder,  during 
its  rotation,  delivers  definite  quantities  of 
concrete  and  compresses  them  in  layers 
about  4  in.  thick  in  such  a  manner  tha  + 
no  joints  can  be  detected  between  each 
layer.  The  shape  of  the  cylinder  is  so 
airanged  that  the  coarse  particles  are 
delivered  to  the  interior  of  the  web  of  the 
pipe,  so  that  both  its  inside  and  exterior 
surfaces  are  smooth  even  when  a  coarse 
aggregate  is  used.  The  cylinder,  after 
completing'  its  work,  returns  automati- 
cally to  its  starting  point.    Only  one  man 
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is  required  to  feed  the  machine,  which 
work.s  at  the  rate  of  one  pipe,  four- 
twelfths  of  an  inch  in  diameter,  in  three 
minutes,  or  a  pipe  sixtecn-tweuty-fourths 
of  an  inch  in  diaimici  in  10  minutes. 
TWo  more  men  are  required  to  carry  away 
the  pipes, and  one  youth  is  needed  to  ;i(letid 
to  the  moulds.  The  power  required  is 
J-2  li.p.  for  small  pipes,  and  5~6  h.p.  for 
the  larger  ones.  Three  moulds  are  needed 
so  that  one  maybe  filled  whilst  the  concrete 
in  the  second  is  setting  and  the  pipes  are 
being  removed  from  the  third. — Concrete 
and  Constructional  Engineering,  August, 
1922. 


BALL  BEARINGS  FOR  TRAfVlCARS. 

The  mounting  of  the  main  Avheel  axles 
and  motor  armature  shafts  of  tramway 
cars  on  ball  or  roller  bearings  is  no  new- 
idea.  Some  20  years  ago  the  whole  of  tlie 
Southport  tramway  undertaking's  cars 
were  so  fitted,  and  they  continued  to  f\u|f- 
tion  satisfactorily,  after  certain  initial 
troubles  had  been  overcome,  until  the  day 
when  the  undertaking  was  taken  over  by 
the  corporation .  As  a  result  of  the  adop- 
tion of  roller  bearings  in  the  case  cited, 
friction  was  reduced  by  such  an  extent 
that  one  man  could  push  a  car  along 
unaided,  and  the  power  consumed  on  that 
system  was  one  of  the  lowest  in  the 
country — under  0'6  kw.  h.  pei-  car  mile. 

For  some  reason,  however,  the  fitting 
of  ball  or  roller  bearing^s  on  tramcars  has 
not  become  general  practice.  The  reduc- 
tion in  the  consumption  of  electricity  of 
22  per  cent  per  car  mile,  which  it  is 
possible  to  bring'  about  by  the  adoption  of 
roller  beaiings,  would  iii  itself  seem  to  be 
sufficient  to  justify  the  condemnation  of 
the  present  type  of  plain  bearing. — -77?  e 
Electrical  Rerieir,  August  11,  1022. 


TWO  VIEWS  OF  RAIL  DESIGN. 

As  mentioaied  in  a  previous  issue,  a 
compaiisioii    has    been    drawn  between 
British  and  American  rail  laying  for  the 
purpose  of  sugg'estin.g  a  reason  for  the 
greater  oscillation  of   fa^t  ti'ansatl antic 
trains.      The   ques'tion    of  .SAanmetrical 
wlieel  arrangement,  also,  is  included  in  the 
subject  of  osicillation  ;  but  that  may  be 
considered  as  a  separate  matter.  Concern- 
ing rail  joints  if  is  the  practice  in  this 
country  to  place  them  o])posite  one  another 
on  any  set  of  rails,  whereas  the  Americaii 
Diactice  favours  staggeiing  by  placing  one 
joint  at  some  distance  from  the  joint  of 
the  parellel  rail.      Both  practices  may  be 
right,  but  the  British  plan  is  evidently  not 
appreciated  either  in  the  States  or  in  New 
South  Wales.    A  Sydney  engineer,  Mr.  F. 
E.  Stowe,  remarks  that  "  in  railway  prac- 
tice the  idea  of  keeping  the  rail  joints 
opposite  one  another  outlived  its  just  life 
by  many  years,  for,  as  with  the  use  of  rail- 
way  metals   of   large  section  and  with 
improved  fish-plates,  resilence  at  the  joint 
was  almost  eliminated  ;  moreover,  the  use  of 
bogies  on  fa st-ti-a veiling  trains  eliminated 
the  jum]i  that  used  to  he  so  muich  feared  as 
the  wheels  pn.sised  over  the  joints."  What 
iumji?      The  Australian  I'lails  must  have 
had  a  remarkable  gap  between  them  if  they 
caiised  fear  or  even  inconvenience,  and  the 
rest  of  the  iTiticism  widens  the  gap  so 
mucli  as  to  make  us  think  that  the  subiect 
of  rail  joints  need.s  more  light  on  it.  The 
British  railway  construction  is  free  from 


the  reproach  of  jumpiness  or  train  sway- 
ing, and  not  the  slightest  reason  is  shown 
for  varying  the  ])reseiit  method  of  rail 
installation. — The  Practical  Engineer, 
August  IT,  1922. 


THE  FUTURE  OF  THE  INSTITUTION 
OF  BRITISH  FOUNDRYIVIEN. 

At  the  first  meeting  of  the  Institution 
in  August,  1904,  a  model  presidential 
address  was  given  by  Mr.  Buchanan,  and 
two  scientific  papeis  read  by  Dr.  Long- 
muir  and  Mr.  W.  T.  Macca  1.  We  have 
noticed  that  some  present-day  stalwarts 
are  always  complaining  that  the  papers 
now  presented  are  too  theoretical.  Yet 
it  was  on  theoretical  papers  that  the 
institute  was  nursed.  I'erhaps  the  great 
diffeience  between  the  papers  of  two 
decades  ago  was  that  the  readers  .seemed 
to  possess  a  gift  of  making  difficult 
problems  appear  simple.  Nowadays,  a 
lecturer  occasionally  gives  one  the  ini])res- 
sion  that  it  is  as  much  as  he  can  do  to 
understand  his  own  conclusions.  Foundry- 
men  are  to  be  congratulated  that  this  type 
is  rare  amongst  their  lecturers.  In 
g^eneral,  the  institution  has  made  enor- 
mous strides  since  its  inception.  Its 
general  council  meetings  are  now  occa- 
sionally as  large  as  the  first  general  meet- 
ing. Summarised,  it  has  been  granted  a 
Royal  Cliarter;  it  has  created  a  research 
organisation;  it  has  already  organised  an 
inteiTiational  meeting,  and  at  its  next 
council  meeting  will  decide  as  to  whether 
it  is  desirable  to  hold  its  next  conference 
in  Pairis.  as  an  invitation  has  been 
received  from  the  French  foundrymen's 
association  to  do  so.  In  this  manner  it 
will  be  following  the  lead  given  to  it  by 
the  older  a>>ociatious.  Once  the  principle 
is  eistiiiiatcd,  no  doubt  in  future  velars 
BelgiujJi.  Scandinavia,  Italy  and,  i)erhaps, 
the  States,  will  be  visited.  Such  visits 
cannot  be  otherwise  than  beneficial  to  the 
industry  as  a  whole,  but  obviously,  should 
such  an  arrangement  be  accepted,  there 
should  also  be  a  spring  meeting,  in  order 
that  those  unable  to  go  abroad  •■iui  meet 
their  president  and  fellow  menil)i'is.  This 
would  cover  any  objection  that  could  be 
raised  by  those  unable  to  participate.  The 
status  of  the  foundryman  has  been 
improved  by  its  representative  technical 
association,  and  all  that  remains  to  be 
done  is  to  follow  intelligentl v  the  patli 
indicated  by  its  energetic  founders. — 
Foinulri/  Traele  Journal .  August  17,  1022. 


WALSALL  CORPORATION'S  POWER 
SCHEME. 

The  Walsall  Cbrporation's  proposal  to 
extend  the  Birchills  station  by  a  further 
;^(),00O  kw.  is  objected  to  as  impracticable 
and  not  conducive  to  economy  of  supply. 
If,  however,  the  consent  of  the  Birming- 
ham Navigation  Oo.  is  obtained  to  the  use 
of  the  requisite  amount  of  canal  water  for 
condensing  pur|)oses  under  the  coi'pora- 
t ion's  existing  agreement,  the  commis- 
sioners are  of  opinion  that  there  is 
sufficient  wafer  available  without  recourse 
to  cooling'  towers  to  enable  a  load  of  about 
15,000  kw.  to  be  supplied  from  Bindiills. 
With  this  extension  and  the  local  exten- 
sions proposed  by  the  promoters,  the  plant 
which  ccmld  be  installed  in  the  four 
stations  at  Ocker  Hill,  Walsall,  West 


Bromwich  and  Wolverhampton  would 
aggi'egate  80,000  kw.,  wliiidi  would  meet 
the  estimated  needs  of  the  area,  iiududiiiL! 
colliery  su])i>lies,  until  the  first  section  <>\ 
the-jiew  station  at  Rugeley  is  completed 
As  regards  the  new  demands  in  tin 
Statf'ord  and  Stoke-upon-Trent  area,  it  i~ 
considered  that  a  limited  extension  of  the 
stations  would  better  meet  re([uirement- 
than  an  extension  of  the  main  transmi- 
siou  system  from  the  proposed  station  at 
Rugeley. — Electrical  hidnstries,  Augai^i 
10,  192'2. 


ANOTHER  LARGE  DIESEL-ENGINED 
YACHT. 

Ijarge   Diesel-engined   yachts   are  iji- 
creasing  I'apidly  in  number.      We  hia^ ; 
already  referred  in  these  columns  to  t]i^ 
"  Sona,"    constructed    for  the   Earl  nl 
Dunraven,  and  the  "  Dolphin,"  built  b\ 
the  New])ort  News  Shi]d3uilding  and  Dr\ 
dock    Co.,    fiom    designs    by    Cox  ar 
Stevens.     Tliese  two  vessels  are  ])racticall\ 
the  same  size,  wliile  a  third  cratt,  vei\ 
similar  in  dimensions,  has  just  been  Ian 
down  at  the  Newport  News  yard,  also  fron 
designs  by  Cox  and  Stevens.  She  is  1T8  ft . 
In  length — the  same  length  as  the  "Sona' 
and  2ft.  shorter  than  the  "Dolphin.' 
A    couple    of    850    b.h.p.  six-cylinde 
Winton-Dieisel  engines  will  be  installed 
giving  a  s])eed  of  about  12  knots.  Tin 
cruising   radius       5, .")(!()  miles,   and,  i 
perhaps  might    be  antiiipated    with  ;.i 
American  business  man's  yacht,  a  powe. 
ful  wirelesis  installation  is  being  fitted 
that  the  owner  may  keep  in  touch  with  hi- 
affairs. 

Another  Diesel-engined  yacht  has  ju- 
been  completed  bv  the  Todd  ShiT)buildii!; 
Co.— The  Motor  Boat,  August  18,  1922. 


THE  WORLD  OF  LABOUR. 

f Continued  from  page  W.J 

oloyed  members,  and  are  acrimonious  i 
the  extreme.  Nor  are  the  members  wholb 
to  be  blamed.  It  is  highi  time  that  flu 
executives  realised  the  necessity  of  get 
ting  to  grips  with  the  problem.  Men  whi 
have  been  out  of  work  for  many  months, 
and  see  no  prospect  of  benefit  or  employ 
ment  in  the  future,  are  mettlesoni* 
creatures  and  are  likely  to  kick  over  tlr 
traces.  The  problem  has  gone  beyond  th' 
stage  of  being  one  for  individual  unions  ti 
face.  What  is  required  is  joint  organi> 
ing'  meetings  throughout  the  country  t 
emphasize  to  the  workers  the  necessity  o 
retaining  their  connection  with  thi 
Fnions. 

Sporadic  attemj)ts  are  being  made  t 
do  this,  and  the  general  federation  _  i' 
trade  unions  have  launched  an  orgaiiisiii; 
campaign  on  behalf  of  their  aftiliale 
unions.  Something  bigger  is  requinu 
The  delegates  to  the  trade  union  congres 
would  be  well  advised  to  devote  thei 
attention  to  this  subject  at  the  fortli 
coming  congress  at  Southport  o 
Sei)tember  4.  Fnfortunately,  we  hii\ 
not  much  hope  that  they  will  do  so.  1" 
many  people  in  the  ti'ade  union  nutveiucn 
prefer  to  live  up  in  the  tdouds  and  discic- 
academic  questions  (ddivious  to  what  i 
lia])pening  around  them.  Nero  fiddle 
whilst  Rome  was  burning. 


.     AUGUST  26,  1922. 
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Commercial  Notes  and  News. 


COMPANY  NOTES. 


Messrs.  The  Andehson-Grice  Co.  Ltd.. 
'Carnoustie,  inform  us  tiliat  they  .!i:ive  jii^t  bunked 
m  order  fruiii  the  Abertillery  nml  Disliiet  Water 
iSoard  for  two  "  Anderson  '"  electj  ic  inn,,  ci-anes 
for  iservice  in  the  construction  of  Orwvne  Fawr 
I'Reservoir.  The  Board's  engineer,  J.  Francis  Jupp, 
'|Esq.,  M.Inst.C.E..  found  the  two  pi'evious  cranes 
Ithey  supphed  to  be  so  rcliMldc  and  serviceable  that 
it  was  e.vjiedient  to  i-epe;it,  even  in  spite  of  lower 
i|i)flei's  by  ivijiipetiturs.  Tlie  cranes  ;ire  of  the  three- 
Jniotor  type,  and  lift  two  tons  at  40  ft.  r.s-dius  when 
ifree  on  !)ft.  gauge.  Tlie  motors  of  20.  20  ;ni(l  .'i 
"^h.p.  are  to  be  supplied  by  ^Vlessi's.  J.  J'.  Hal!  &  Co.. 
'jf  Oldham,  and  the  control  equipment  is  (if  T'.ritish 
'rhomson-Hiiustou  uianiifacture. 


(i  Ebbw  \"ale  Steel,  Ihon  \-  Cnw.  Co.  Ltd. — Ihe 
[report  of  the  directors  nt   tins  lii-m  for  the  year 
Lended  Marcii  31,  1922,  states  that  tbe  whole  of  their 
^collieries  were  idle  during  tin-  iiatinna)  dispute  in 
[April,   .May   and   June.     In    July     the  Abercorn 
ligroup  were  able   to   resume,   but    the  Ebbw  Vale 
^group   remained   idle    a   month    longer,    owing  to 
local  dispute.      The  balance  uf  piolits  brought 
jfonvai'd  from  last  year  was  £G,ti!lO.  tlic  ginss  jn'ofit 
bfor  the  year  Jimounted  to  £40,.')01  ,  inaknig  £56,191: 
-ideduct  general  anil  lega.l  r.\|)enscs.  ClO.^'^tjl):  interest 
jon  debentures  and  loans.  £.S(l(i.201 .   leaving  a  net 
:'loss  of  £320,870.     In  mdrr  [n  ni.et.  this  toss  the 
jdirectors  recommend  the  a|i|>rii|ii-iati(jn  of  premium 
on  shares,  etc.,  account.  £32l.32'.(;  .-nid  it  is  fintlier 
proposed  to  ti'ansfer  froni  accumulated  pi'dfits  sland 
ing  to  credit  of  general  resrrxr  acrniint  the  sum  of 
£100,000,  leaving  an  avaiiab'r  balanc,'  of  £100,458. 
This  the  directors  inopns,.  in  apply  in  payment  of 
,,a  divideiul  on  the  7  per  cent,  cumidative  pi'efercncc 
I  .^lare.f  for  the  year  ending  ^March  31.  1922,  £)s4,000. 
•  leaving  a  lialaiice   to  be  carried   forward    to  next 
year's  accmint  of  £10,458. 


i 


AUROL-JoHNSTON  LtD.  The  ,1  ciii  1 1  lit  s  of  this 
Dumfries  niiitor-car  manufacturing  lii  in  tor  the  four 
yeaxs  January  1.  1918,  to  Deceinher  31.  1921.  show 
a  net  profit  of  £fi3.39().  after  pioviiling  for  taxation. 
The  amount  brought  foiward  from  1917  amounts 
to  £10,028.  imiking  a  total  of  e7;i.424.  It  -is  pro- 
posed to  place  £30,000  to  the  n  s(  i  v.-  fund,  leaving 
.a  balance  of  £43.424  to  be  carried  forward. 


Tyne-Tees  Shipping  Co.  Ltd. — The  pnofit  and  loss 
account  of  this  Newcastle  firm  shows  a  credit 
balance  £9,874  18s.  8d.  This,  together  with  a 
balance  of  £0.371  4s.  7d.  brought  forward  from  last 
year,  make  £10,240  3s.  3d.,  which  the  directors 
recommend  be  apjiropriated  as  follows  :  Final 
dividend  of  Is.  per  share  (free  of  income  tax)  on 
the  fully  paid  shares.  £6,820  4s.:  ilividend  of 

6d.  per  share  (free  of  income  tax)  on  the  partly-paid 
shares,  £6,820  4s. ;  leaving  a  balance  of  £2.605 
15s.  3d.  to  be  ca.rried  forward. 


Fetters  Ltd. — A  loss  of  £11,050  is  disclosed  by 
this  firm's  report  for  1920-21.  compared  with  a 
profit  of  £34,502  for  1919-1920,  The  directors  .state 
that  the  position  does  not  warrant  the  payment  of 
any  dividend.  The  loss  is  ascribiil  to  the  great 
diminution  in  the  demand  ffir  airciaft  engines.  The 
long-continued  dispute  in  the  engineering  trade  in 
the  early  part  of  this  year  also  adversely  affected 
the  company's  operations.  The  aircraft  works  have 
now  a  certain  a.mount  of  work  in  hand  f  ir  the 
Grovernnient.  which  the  directois  consider  justifies 
them  in  retaining  this  branch  of  the  business  for 
the  time  being.  In  .March.  1919.  an  agicement  Was 
entered  into  with  \'i(  kcrs  Ltd.  for  a.  combination  of 
interests  in  the  manufactuir  and  sale  of  the 
I'etter  patent  semi-Diesel  oil  engines,  and  to  carry  ^ 
out  this  agreement  a  companv  was  formed  under 
the  title  of  Vickers-Petters  Ltd.,  in  which  Petters 
Ltd,  hold  159.900  ordinary  shares  and  55,000 
preference  shares  of  £1,  the  balance  of  the 
authorised  capital  of  £500,000  being  held  by  Vickers 
Ltd.  Tile  business  of  thi.s  joint  company  has  been 
similarly  affected  by  the  conditions  referred  to 
above,  and  so  far  the  expectations  entertained  when 
the  new  company  was  formed  have  not  been  realised. 


NEW  COMPANIES. 


Colthani  Edge  Tool  Co.  Ltd. — Private  companv. 
Registered  June  12.  Capital  £3,000  in  £1  shares 
To  carry  on  the  business  of  manufacturers  of  and 
dealers  in  edge  tools,  matchefs.  colliery  requisites, 
press  work  casters,  gutter  bi-ackets  ami  (jipe  hooks, 
engineers  and  tool  makers,  etc.  The  first  directors 
are  :  R.  Squire  and  D.  Squire.  Secretary  :  F.  C. 
Moses.  Registered  office  ;  Colthani  Works.  Blox- 
wich  Road,  Short  Heath,  near  Wolverhampton. 


Wallaby's    Ltd.— Private 
June  12.'  Ca|)ital  £1.0(1(1 
on  the  business  of  nncliin 
chants,  commissiiun  .-igmis. 
foundrymen,  b'ack.-mith 


company.  Registered 
II  l.!l  shares.  To  carry 
ii  .il  engineers  and  mer- 
riia(  hiinsts,  millwrights, 
ti-.      riif  fir.st  directors 


are  :  H.  N.  Wa.llens  and  S.  A.  Piper.  Registered 
office  :  00,  Summer  Row,  Birmingham. 

Solnox  Automatic  Blind  Co.  Ltd. — Private  com 
pany.  Registered  June  13.  Capital  £3,000  in  £1 
shares.  To  adopt  an  agreement  with  E.  C.  Gold- 
ing  and  C.  E.  Perks,  and  to  carry  on  the  business 
of  makers  and  fitters  of  blinds  of  all  kinds,  and 
appliances  used  in  connection  therewith,  mechanical, 
electrical  and  general  engineers,  builders  and 
decorators,  cabinet  makers,  upholsterers,  trunk  aiul 
packing-caso  makers,  etc.  The  first  directors  are  : 
E.  C.  Goldinc.  C.  E.  Perks  (managing  director).  A. 
J.  Pemberton,  J.  S.  Bailey  and  H.  R.  Bennett. 
Registered  office  :  281.  Brewer  Street,  Goldon 
Square,  W.l. 

National  Enamels  Ltd. — Private  company.  Regis- 
tered June  13.  Capital  £10,000  in  £1  shares.  To 
carry  on  the  business  of  manufacturer?  of  and 
dealers  in  enamel  and  ena,mel  goods,  iron  and  steel 
goods  and  appliances  and  apparatus,  etc.  Until 
otherwise  determined  by  special  resolution,  the 
directors  shall  be  such  persons  as  shall  from  time 
to  time  1)0  nominated  bv  the  registered  holder  of 
share  No.  10,000.  Th-  first  directors  are  :  C.  C. 
Carpenter,  E.  H.  Lloyds  and  K.  P.  Hawksley. 
Secretary  :  H.  L.  Temple.  Registered  office  : 
Randall  Place,  Greenwich,  S.E.IO. 

Delancey  Tool  and  Engineering  Works  Ltd. 
Private  company.  Registered  June  21.  Capital 
£5,000  ill  £1  shares.  To  acquire  the  business 
carried  on  by  G.  J.  ^Mcintosh  at  08.\.  Delancey 
Street,  Camden  Town,  N.W. ,  as  "The  Delancey 
Tool  and  Engineering  Works,"  and  to  cari'y  on  the 
business  of  ironfounders,  mechanical  and  general 
engineers,  manufacturers  of  in^leinents  and 
machinery,  motor  cars  and  aeroplanes,  etc.  The 
permanent  directors  are  :  G.  J.  I\IcIntosh  and  F.  E. 
Davis,  (i.  .1.  Mcintosh  is  perinanent  diairman  and 
governing  director,  subject  to  holding  100  shares, 
to  be  allotted  to  him.  Registered  office  :  08.\. 
Delancey  Street,  Camden  Town.  N.W. 

F.  B.  L.  Syndicate  Ltd. — Private  company. 
Registered  June' 21.  Capital  £5,000  in  £1  share's. 
To  carry  on  business  as  metal  and  general  mer 
chants,  contractors,  manufacturers'  an(l  commission 
agents,  importers  and  exporters,  matnifacturers  of 
and  dealers  in  machinery  and  plant,  engineers,  etc. 
The  provisional  directors  are  :  H.  P.  Geard  and 
A.  E.  Gliddon.  Registered  office  :  Orient  House. 
New  Broad  Street,  E.C.2. 

C'hainnan  &  Pei-rv  Ltd. — Private  company.  Regis- 
tered June  13.  Capital  £1.000  in  £1  shares.  To 
carry  on  the  business  of  iron,  steel  and  tinplate 
merchants,  ironfounders,  mechanical  engineers,  etc. 
Tlie  first  directors  are  :  D.  R.  Chapman  and  C.  S. 
Perry.  Registered  offices  :  32.  Nassau  Street, 
Dublin. 

Glaxton  &  Co.  Ltd. — Private  companv.  Regi.=- 
tered  June  16.  Capital  £5.000  in  £1  sh'ares.  To 
adopt  agreements  (1)  with  R.  C.  Glaxtnn.  G.  W. 
Glaxton,  K.  W.  Glaxton.  C  E.  A.  Fox.  G.  E.  H. 
Miller.  J.  C.  Mills,  and  J.  F.  J.  Ledwidge  for  the 
acquisition  of  the  business  of  marine  and  general 
engineers;  (2)  with  William  Watkins  Ltd..  for  the 
acquisition  of  machinery.  ]il;iiit  and  effects,  and  (3| 
with  C.  R.  Arcus  for  the  acquisition  of  an  inven 
tioii  for  improvements  of  internal-combustion 
engines,  etc.  The  first  directors  are  :  J.  S.  Watkins 
(chairman).  P.  Watkins,  R.  C.  Glaxton  and  G.  W. 
Glaxton.  C.  R.  Arcus  signs  as  general  manager. 
Registered  office  :  The  Crosswall.  Ramsgate 
Harbour. 


MORTGAGES,  CHARGES  AND 
SATISFACTIONS. 

V.  p.  &  G.  Hastings  Ltd.— Debenture  dated  June 
10,  1922,  to  secure  all  moneys  not  exceeding  £1,500, 
which  the  holder  may  advance  under  her  guarantee 
to  the  company's  bankers,  charged  on  the  com- 
pany's undertaking  and  property,  present  and 
future,  including  uncalled  capital.  Holder  :  Mrs.  M. 
Hastings,  5,  Edge  Lane.  Chorlton-cum-Hardy. 

Foulkes.  Wales  &  Co.  Ltd. — Deposit  on  June  8, 
1922,  of  deeds  of  garage,  offices,  etc.,  in  Butcher 
Row,  St.  Alkmonds  Square,  and  St.  Alkmonds 
Place,  Shrewsbury,  to  secure  all  moneys  due  or  to 
become  due  from  the  company  to  Barclay's  Bank. 

A.  J.  P.  Warwick  &  Co.  Ltd. — Debenture  dated 
June  25,  1922,  to  secure  £200.  charged  on  the  com- 
pany's undertaking  and  property,  present  and 
future,  including  uncalled  capital.  Holder  :  J.  R. 
lleid,  7,  Grosvenor  Road,  Harborne,  Birmingham. 

.Marston  Billington  Ltd.- — Satisfaction  in  full 
on  June  16,  1922,  of  debentures  dated  Feb- 
ruary 19  and  May  3,  1921,  securing  £3.000 
and"  £1,000  respectively. 

H.  E.  Steel  Ltd.— Mortgage  dated  June  24.  1922. 
to  secure  £1,000,  charged  on  85,  Westgate  Street, 
Gloucester,  Holder  :  Mrs.  A.  M.  Dicks,  Windsor 
House,  Sidmouth,  Devon. 

Recess  Screws  Ltd. — Issues  on  June  15  of  £50: 
on  June  21  of  £1.550:  and  on  June  27,  1922,  of  £225 
debentures,  part  of  a  series  already  registered. 

J.  W.  Kitson  Ltd. — Satisfaction  in  full  on  March 
2,  of  charge  dated  J&iuiary  24,  1922,  and  created 
bv  tiie  receiver  and  manager,  securing  not  more 
than  £1,250. 

Jackson  Balances  Ltd. — Particulars  of  £500 
debentures,  authorised  June  19.  1922,  charged  on 
the  comi)any'.s  property,  present  and  future,  includ- 
ing uncalled  capital:  present  issue,  £200. 

Evered  &  Co.  Ltd. — Trust  deed  dated  June  15, 
1922,  to  secure  £120,000  8  per  cent  debenture  stock 
charged  on  the  company's  undertaking  and  pro 
peity,  present  and  future,  including  uncalled 
capital.  (Certain  investments  referred  to  in  the 
trust  deed  are  constituted  collateral  security,  and 
are  not  the  company's  propei'ty.  but  provided  by  the 
third  person.)  Trustees  :  W.  G.  Kent.  Biscot 
Road  Works,  Luton:  and  S.  Evered.  Highfield  Road. 
Edgbaston.  Birmingham. 

Stamping  and  Press  Tool  Co.  Ltd. — Debenture 
dated  June  22.  1922,  to  secure  £5.000.  charged  on 
the  company's  undertaking  and  property,  present 
and  future,  including  uncalled  capital.  Holders  : 
D.  Citroen.  Minerva  House,  Chenies  Street,  W., 
and  others. 

John  Summers  &  Sons  Ltd. — Satisfaction  in  full 
on  June  24,  1922,  of  mortgage  dated  June  25.  1920, 
securing  £25,000. 

Consett  Iron  Co.— Trust  deed  for  £1,500,000  first 
debenture  stock  registered. — A  trust  deed  dated  June 
14,  1922,  to  secure  £1,500,000  first  debenture  stock 
has  been  registered  at  Somerset  House  by  the 
Consett  Iron  Co.  Ltd.,  charged  upon  the  company's 
undertaking  and  all  its  property,  present  and 
future,  including  its  uncalled  capital.  Discount  : 
1  per  cent.  Commission  :  2^  per  cent.  The 
trustees  for  the  debenture  stock  holders  are  Lloyd's 
Bank  Ltd.  (Note  :  The  company  was  incorporated 
in  1864,  and  the  above  constitutes  the  first  entry 
on  its  "  Register  of  mortgages  and  charges.") 


RECEIVERSHIPS 

(APPOINTMENT   OR  RELEASE). 

T.  S.  Chivers  &  Co.  Ltd. — D.  Lewis,  of  Kennan's 
House,  Crown  Court,  Cheapside,  E.C.,  was 
appointed  vrccivcv  on  June  22,  1922.  under  powers 
contained  in  deljentures  tiated  November  15.  1921. 

Victory  Engineering  Co.  Ltd. — J.  C.  Bruford. 
of  Dashwood  House,  E.C..  was  appointed  receiver 
on  June  30.  1922.  under  powers  contained  in  deben- 
tures dated  May  15.  1917. 

Clark's  Machine  Tool  Co.  Ltd.— C.  H.  Bull,  of 
Oa.  Devonshire  Square.  E.G.,  was  appointed 
receiver  on  July  22.  1919.  under  povi'ers  contained 
in  debenture  dated  July  22,  1919. 
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CUSTOMS  NEWS  &  TARIFFS. 

Proposed  Lower  Import  Duties  in  Australia. — 
A  Melbourne  message  states  that  the  Federal 
liudget  provides  for  the  following  reductions  on  the 
Customs  duties  : — Wire  netting  and  fencing  wire  ; 
Jb'referencial,  free;  nitermediate,  5  per  cent; 
general,  10  per  cent.  Galvanised  iron  (per  tun)  ; 
I'referential,  £1;  intermediate,  £1  10s.:  general 
£1  10s.  Tracrion  engines  :  Preferential,  free; 
intermediate,  5  per  cent ;  general  10  per  cent. — 
Keuter. 


BOARD  OF  TRADE  NOTES. 

(Abstracted  from  the  Board  of  Trade  Journal.) 

Coal  Shortage  in  Germany. — The  Deutsche 
BenjwerLs  Zeitumj  states  that  the  State  Coal 
Council  held  a  plenary  meeting  at  the  close  of  July, 
at  whioli  the  director  made  a  detailed  report  con- 
cerning the  position  of  the  coal  industry.  The 
hopes  intimated  at  the  last  plenary  meeting  in 
March  m  regard  to  a  more  favourable  development 
of  the  German  fuel  supply  fior  the  cui'rent  year,  in 
view  of  the  promising  development  of  the  January 
and  March  output,  have  come  to  nothing.  Several 
causes  have  conibinedto  bring  about  this i-egrettaible 
result.  The  pit  coal  output  in  Api-il  showed  a 
remarkable  decline  in  all  districts,  and  this  grew 
still  worse  in  May  and  June,  particularly  in  the 
Ruhr  district.  With  an  output  of  403,000  tons  the 
pi'oduction  per  working  day  in  June  fell  below  the 
average  working  day  output  for  the  whole  of  1921, 
which  amounted  to  451,000  tons.  In  the  Ruhr  dis- 
trict alone  the  daily  output  was  less  by  38,000  to 
40,000  tons,  as  compared  with  that  of  March.  The 
reason  foi'  this  remarkable  decline  in  output,  parti- 
cularly in  the  Ruhr  district,  is  not  only  to  be  found 
in  the  lac;  lhat  miners  have  been  leaving  their 
employment  for  better  paid  work,  but  it  would 
appear  that  the  general  unrest  amongst  the  miners, 
which  was  further  increased  by  the  continual  wage 
and  overtime  negotiations  and  in  the  development 
of  political  issues,  has  undermined  the  working 
capacity.  The  effects  of  the  appeal  of  the  Fi'eie 
and  Kirsch-Diiuckersclie  Gewerkschaft  at  the 
beginning  of  July  to  prepare  a  general  demonstra- 
tion, though  it  appears  that  a  direct  interruption 
of  work  has  been  avoided,  yet  caused  in-epaa-able 
loss  by  impairing  working  capacity.  The  output 
per  working  day  in  the  Ruhr  district  has  I'arely 
exceeded  300,000  tons.  On  an  average  the  output 
amounts  hardly  to  290,000  tons  per  day,  whereais  ui 
]\iarch  it  was  331,500  tons.  The  deficit  was 
increased  by  the  unrest  caused  by  the  general 
increase  in  the  oust  of  living  and  followed  by 
renewed  wage  demands  which  resulted  in  an 
advance  in  coal  prices.  Owing  to  this  unfortunate 
development  it  will  be  impossible  to  make  provi- 
sion during  the  summer  for  the  rest  of  the  year. 
The  cession  of  I'olish  Upper  Silesia  will  render  the 
pit  coal  shortage  worse  than  ever.  Instead  of  the 
monthly  Upper  Silesian  coal  .supplies,  amounting 
last  year  to  1'2  million  tons  per  month,  Germany 
received  only  500,000  to  (100,000  tons  in  June,  a 
deficit  of  600,000  to  700,000.  From  June  19  to  30, 
that  is  to  say,  after  the  frontier  had  been  fixed, 
some  150,000  tons  were  imported  from  PoHsh 
Silesia.  For  July  no  definite  figures  can  yet  be 
given.  The  deficit  is  attributed  to  the  decline  of 
the  Upper  Silesian  output  during  the  transition 
period,  to  disturbances  on  the  Upper  Silesian  rail- 
ways, and  to  greater  deliveries  in  other  directiouis. 


GEiiMANY  :  Position  in  the  Iron  Foundries. — 
The  Kolnische  Zeituiiy  of  July  23,  in  an  extract 
forwarded  to  the  Department  of  Overseas  Trade  by 
the  Commercial  Secretary  at  Cologne,  states  that 
the  German  Foundry  Association,  the  Giessereiver- 
band,  at  Dussoldlorf,  reports  that  during  the  second 
quarter  the  foundries  in  general  were  well 
employed..  Working  materials  inoi'eased  consider- 
ably in  price,  and  new  wage  demands  were 
granted.  At  the  beginning  of  the  quarter  a  certain 
alooifnesa  was  to  be  observed  in  the  placing  'ai- 
orders,  but  later  on  business  improved.  The  iron 
foundries  were  not,  however,  in  a  poisition  to 
utilise  their  capacity  to  the  full  owing  to  a 
shortage  of  i"uv  materials,  and  ini  account  of  a 
great  number  of  workers  leaving  tlieir  employment 
for  better-paid  wiurk.  With  regard  to  exporttra.de, 
sevei'al  foreign  markets  were  lost,  as  the  duty 
levied  in  those  countries  is  higher  than  the  German 
inland  prices.  Towards  the  East  only  export 
increased.  Here  and  there  orders  are  somewhat 
scarce,  as  certain  trade  circles  judge  the  present 
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economic  position  sceptically,  and  only  cover  imme- 
diate requirements;  this  may  be  said  of  trade 
castings  and  of  domestic  ironware.  In  the  Saar 
d, strict  employment  wa>  satisfactory,  and  tlie  raw 
material  and  coke  snjijilies  siiliicient.  Owing  to  the 
iiigh  ci;st'<  (if  jiro(hict iiiii  tin-  (iernxan  market  is  lost 
mure  and  more  to  the  Saar  foundries.  In  South 
(iermany  the  second  quarter  showed  signs  of  j 
regular  boom.  'I'lie  great  number  of  orders  received 
are  partly  owing  to  the  long  strike  and  its  conse- 
quences. Wages  in  South  (Germany  are  very  high, 
as  tliey  are  in  the  West.  In  Central  Germany  the 
demand  for  machine  eastings  is  as  great  as  ever, 
but  the  raw  material  siipphes  decreased  during  the 
second  quarter,  so  that  it  was  only  with  difficulty 
tiiat  the  works  were  kept  going.  The  same  may  be 
said  of  Nortli  Germany.  Iti  the  East,  the  diffi- 
(  ulties  in  supplying  the  works  with  raw  materials 
are  greater  still  since  the  separation  of  Upper 
Silesia.  The  demand  for  structural  castings  has 
improved,  and  pipe  castings  are  very  much  sought 
after.  The  prospect  for  the  coming  months  in 
rega.rd  to  employment  is  doubtful.  In  the  first 
place,  it  is  necessary  that  the  works  be  better  and 
more  regularly  supplied  with  raw  materials.  It 
has  not  been  pcssiljle  to  avoid  the  import  of  foreign 
coal,  and  foreign  pig  iron  will  also  have  to  be 
imported  ti)  a  greater  extent  in  the  near  future. 
All  should  l;e  done  to  pronijte  Geriiiaii  production 
ill  (.nli'i  lhat  the  working  up  of  metals  may  be 
carried  out  in  the  works  of  the  German  iron 
foundries  with  German  raw  materials.  Finally, 
the  Government  must  endeavour  to  obtain  a  reduc- 
tion of  the  exchange  charges  and  the  high  duties 
levied  by  some  of  tlie  foreign  countries. 


CONTRACTS  AND  TENDERS. 


Latvian  Railway  Requirements. — His  Majesty's 
Co'iisul  at  Kiga  (.Mr.  John  Lowdeii)  has  forwarded 
to  the  DeparUneiit  of  Overseas  Trade  a  translation 
of  the  coiKlit  ions  of  tender  and  specifications  for  the 
uiidernieiil ioiK  il  materials  required  by  the  Latvia.n 
Railway  A(hiiiiiistiation  :  77,010  kilogs.  rolled  steel 
for  spirings;  8,000  panes  of  glass  for  wagon 
windows;  300  panes  of  glass  for  signal  lanterns 
(opalescent):  500  metres  ol  hydrometer  glass;  1,500 
metres  leather  machine  belting;  2,500  metres  camel- 
hair  machine  belting;  1,100  miscellaneous  brushes; 
700  miscellaneous  paint  brushes;  CO  signal  ropes  for 
trains;  50  wall  clocks;  300  calculation  boards 
(reckoning  boards).  In  the  case  of  the  rolled  steel 
and  machine  belting,  tenders  have  to  be  presented 
by  September  4,  1922,  whilst  for  the  remaining 
goods  the  date  is  September  (J,  1922.  British  firms 
without  agents  in  Latvia  will  be  unable  to  fulfil  the 
conditions  of  tenders.  The  documents  referred  to 
above  iiiav  be  seen  at  the  Department  of  Overseas 
liade  (Room  84).     Reference  fi077/F.R. /G.C.) 


Algiers  :  Tenders  Invited  foe  Levelling  Bed 
Oi  River. — H.M.  Consul-General  at  Algiers  (IMr. 
13.  S.  Cave)  reports  that  the  ' '  Depeche  Algerienne  " 
of  July  28  notified  that  tenders  are  invited  to  be 
presented  by  September  9  for  the  work  of  the 
levelling  of  the  beds  of  the  Oued  Smar  and  its 
tributaries.  Fn\l  jjarticulars  can  only  be  obtained 
by  a  ersonal  call  at  tlie  offices  of  the  Ingenieur  Ordi- 
naii-'  des  Touts  et  Chaussees,  16,  Rue  Rovigo, 
Algiers,  ami  the  invitation  to  tender  will  therefore 
only  be  of  interest  to  firms  represented  in  this 
market.    (Reference  8878/F.E. /E.P.) 


Wheels  and  Axles,  Steel  Sheets,  Flannel. 
Gas  and  Water  Tubes. — The  High  Commissioner 
for  India  is  prepared  to  receive  tender.s  for  the 
supply  of:  (1)  ^\^leels  and  axles  for  light  riding 
trolhes,  5  ft.  (i  ni,  ,i;ange,  24-in.  diameter  on  tread; 
200  pairs.  (2|  Steel  sheets,  corrugated  and  ridge- 
capping.  ^al\ aii.^i'il ;  1,470  cwt.  (3)  Flannel,  silver 
grey,  .(i  n,  wnle:  250,000  yds.  (4)  Gas  tubes 
(black),  and  walei  tubes  (galvanised),  various  dia 
meters,  and  littines;  199,000  ft.  Forms  of  t.'iider 
may  be  obtaine'l  from  tlie  Director-General.  India 
Store  Deparl  iiieiil .  r.elvedere  Road,  Lambeth, 
S.E.I,  and  tenileis  are  to  be  delivered  at  that  olliee 
not  later  than  2  o'clock  p.m.  on  i<'i  ida\,  September 
8,  1922.    (Reference  D.O.T.  3739/ I  t   l\( ; . ) 


South  Africa  :  Rand  Water  lioAUi)  (Contract 
No.  229). — A  telegram  from  His  Majesty's  Senior 
Trade  Commisr.'oner  in  South  Africa  (Mr.  W.  G. 
Wickliam.)  stat;s  that  the  time  for  presentation  of 
tenders  for  the  Rand  Water  Board  Ccnitract  No. 
229  has  been  extended  from  August  25  to  September 
4.    The  invitation  to  tender  was  notified  by  the 
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Department  of  Overseas  Trade  on  June  19.  Tlr 
contract  was  for  the  supply  at  the  Board's  Zwai  I 
kopjes  Pumping  Station,  Selborne  Siding  No.  114 
of  as  steel  eastings,  456  phosphor-bronze  valvi  ^ 
and  other  materials  for  the  inverted  marine-tyi" 
puinping  eng];ies  of  that  station.  A  copy  of  tn 
geneual  and  spe  lal  conditions  of  contract,  etc.,  car, 
be  seen  on  app.ication  at  the  Department  of  Over 
seas  Trade  (Room  50a),  35.  Old  Queen  Street, 
S.W.l.     (Reference  8874/E.D. /E.l', ) 

Electric  Lighting  Plant  for  Grahamstown.— 
H.i\l.  I'racle  Coniiiiissioner  at  Cape  Town  has  for 
warded  to  tlie  Department  of  Overseas  Trade  a 
copy  of  the  specification  and  drawings  tor  a  further 
section  in  connection  with  the  above  scheme.  The 
material  required  comprises  the  following  :  Stee 
poles,  overliead  wiring,  house  connections,  cross 
arms,  insulators,  overhead  distributors,  lightning 
arresters,  fuses,  transformer  switches,  meters, 
street  lamp-posts  and  luackets.  Manufacturers  are 
requested  to  offer  their  nearest  standard  article  to 
that  specified,  but  if  differing  the  amount  of  differ- 
ence should  be  clearly  indicated.  A  date  should 
be  stated  by  which  the  delivery  and  completion  oi 
the  specifiea  work  can  be  guaranteed,  together  with 
a  list  of  spare  parts  recommended  by  the  manufac- 
turers. The  date  for  the  receipt  of  tenders  is  noon, 
September  1,  1922,  and  should  be  addressed  to  the 
Consulting  Engineer,  Professor  W^.  Buchanan, 
Ji.Sc,  A.R.C.S.,  Whit.  Scholar,  M.I.Ji.E.,  75,  I^uis 
Botha  Avenue,  Houghton  Estate,  Johannesburg, 
Local  representation  is  essential  to  ensure  success 
in  tendering.  The  Department  of  Overseas  Trade 
is  prepared  to  assist  United  Kingdom  firms  desirous 
of  tendermg  for  such  contracts  in  connection 
with  the  appointment  of  suitable  agents.  Copy 
of  the  specification  and  drawings  may  be  seen  in 
Room  49  of  the  Department  of  Overseas  Trade, 
35.  Old  Queen  Street,  Loiuliiii,  S.W'.),  up  till  July 
28,  aftei'  wliieli  date  they  will  be  available  for  loan 
in  order  of  a|i|ilieat  ion  to  riiited  Kingdom  firms 
who  are  unable  tn  inspect  the  doi  uineiits  iii  London. 
(Reference,  D.O.T.  7180/E.D. /E.C.) 


Boiler  Tubes  for  Transvaal. — H.M.  Senioi 
Trade  Commissioner  in  South  Africa  rejjorts  that 
the  J ohannesbni  g  .\l ti ijiieijial  Couiu  il  are  inviting 
tenders  for  the  siqiijly  and  delivery  of  500  tubes  ior 
Babcock  &  Wiieo.x  land  tyite  water-tube  boilers, 
length.  18  It.:  o.itside  diaiiielei  ,  4  in..  No.  9  gauge; 
solid  drawn  mild  -teel  tubing.  (Contract  No.  935.) 
Tenders,  on  tiie  [uoper  forms  tiiut  aee  unpanied  by  a 
certified  cheque  as  tender  ile|Hi-,it  e(|ual  to  10  pel 
cent  of  the  lota!  aniininl  of  the  tender  (limit  oi 
cheque,  £100),  wiil  he  received  by  tiie  Town  Clerk 
of  the  jMunicipaiit y  up  to  im.oh  on  September  t 
next.  Represenlali  II  liy  an  agent  resident  in  tilt 
Union  of  South  .\fiiea  i-  desirable.  The  Depai't- 
nieiit  of  Overseas  f  iade  is  pie[iaied  to  assist  United 
Kingdom  firms  in  the  appointment  of  suitable 
agents.  A  set  of  the  general  and  special  conditions, 
tender  form  and  speciheatmn  is  available  for  inspec- 
tion by  United  Kingd  .m  In  nis  at  the  Department 
of  Overseas  Trade  (Kooni  47).  35,  Old  Queen  Street, 
London,  S.W.l.    (Reference  9293/B.D. /E.P.) 


Switchboard,  etc.,  Required  in  Egypt.  - 
Tenders  for  the  >n|i|ily  and  installatiun  of  a  switch- 
board and  a,  .-\>teiii  of  feeders  in  armoured  cable 
for  works  (d  the  Palais  de  Ras  el  Tine  at  Alexandria 
will  be  rece  ived  up  lo  September  11,  1922,  by  the 
Chief  Eleelri(.,e  Kiigiiieer.  Electrical  Service, 
Ministry  of  Public  Works.  Cairo. — Reutsr. 


Electrical  Plant. — H.M.  Charge  d'Affaires  at 
Santiago  reports  that  the  Chilean  State  Railways 
are  calling  for  lenders,  to  be  presented  at  3  p.m.  va 
September  14  at  tlie  Depart  amemo  de  Materiales  y 
Almacenes,  Alameda  Statuni.  Santiago,  Chile,  for 
electrical  pla.nt  for  the  San  Rosendo  Station.  A 
translation  of  liie  specification  and  general  condi- 
tions of  tender  can  be  obtained  by  United  Kingdom 
linns  interested  on  application  to  the  Department  of 
Overseas  Trade.  A  copy  of  the  Spanish  text  can  be 
consulted  in  Room  49  of  the  Department  of  Over- 
seas Trade,  35.  Old  Queen  Street.  London.  S.W.l, 
and  another  copy  is  available  for  loan  to  firms  in 
the  provinces  who  are  unable  to  send  a  representa- 
tive t(i  the  Department.  Cop:cs  of  tlie  Spanish  text 
have  als:>  been  forwarded  to  the  representative  of 
the  Chilean  State  Railways  at  Paris— :Moiisieiu- 
15ertra.iid.  Boulevard  St.  Michel  33,  Paris— with 
instructions  to  obtain  prices  in  England.  France 
and  Belgium,  and  remit  same  by  cable  on  the  div 
previous  to  the  opening  of  tenders.  (Reference 
D.O.T.  6520/F.L./E.C.2.) 


AUGUST  26,  1922. 

THE  MARKETS. 

EXTRUDED  BRASS  ROD  PRICES. 

August  21st,  1922. 
McKechnie  Bros.    Ltd.,    Rotton    Park   Street,  Bir- 
■|iingham,  state  that  the  basis  price  to  date  for  Brass 
jods  is  t)|d.  per  pound.     Prices  for  Special  Alloys  in 
iods  and  Ingots  will  be  quot  d  on  ajiplication. 


August  21st,  1922. 
A.  Joseph  intimates    under   this  date   that   he  is 
buyer  of   Non-ferrous  Scrap  Metals  at  the  under- 
leutioned  approximate  prices  per  ton  : — 

@  per  ton. 

I    New  aluminium  cuttings                    £60  0  0 

Genei  al  collected  scrap  brass               .'31  0  0 

Ciean  copper                                     57  0  0 

Braziery  copper                                  47  0  0 

Gunmetal                                           41  0  0 

Old  lead,  less  usual  draft                     20  0  0 

(All   metals   carted   free  in 
London  area.) 

Tea  lead   18  0  0 

Old  zinc   17  0  0 

Hollow  shaped  pewter   1-25  0  0 

Shaped  black  pewter    80  0  0 

id  can  supply  Solder  as  follows  :  — 

1^  per  ton. 

Plumbers',  in  bar  or  strip  form          JtoO    0  0 

Tinmans'    100    0  0 

Blowpipe    110    0  0 

All  prices  based  on  day  of  delivery  of  the  metal,  unless 
herwise  arranged. 


NEW  YORK  METAL  MARKET. 

'  The  latest  quotations  on  tlie  niftal  market  are  : — 

Dels,  per  ton. 

'Oil,    No.    2    American  Northern 

i  Foundry    29.00  to  31.00 

Cents  per  lb. 

in,  sipot    32.75 

iiic,  East  St.  Jjouis    6.15 

.'lopper,  Slectrolytic,  futures   14  to 

jopper.  Electrolytic,  spot   14  bo  14^ 

— Reuter. 


GERMAN  METAL  MARKET. 

,  In  consequence  of  the  fluctuating  exchange  posi- 
i  on,  the  base  prices  for  the  German  metal  market 
i  mnot  be  quoted  a.t  present,  but  as  soon  as  new 

r-'ices  are  h.xed  they  will  be  announced. — Reuter. 


SYDNEY  HARDWARE  MARKET. 

n  On  the  Sydney  hardware  market  the  galvanised 
|0n  is  irregular.    Quotations  are  as  follows  : — 
I  encing  Wire  Per  ton. 

li  Australian  black.  No.  8  gauge   £24    0  0 

if  Auistraliau  black.  No.  10  gauge    25    0  0 

1  American  galvanised.  No.  8  gauge    28    0  0 

I  American  galvanised.  No.  10    29    0  0 

!|<M-bed  Wire  Per  ton. 

I  Australian  galvanised,  12^  gauge   Not  quoted. 

» American  galvanised,  12  gauge    £.33    0  0 

j  alvanised  Iron: —  Per  ton. 

I  English  Corragated,  20  gauge   £30  10  0 

;  English  plain,  26  gauge    £32    2  (i 

||  Per  mile. 

Ijabbit-pi-oof  nettings   £71    7  6 

Per  ton. 

I  aeet  lead,  in  full  rolls   £41    0  0 

«ir  iron    22    0  0 

i  loeing  steel    23 

'■eel  plates    24 

|eel  sheets    30 

Per  idouble  box. 

  3    2  6 

— Reuter. 


0  0 
0  0 
0  0 


nplate.?,  British 


|HE  LONDON  IRON  AND  STEEL  EXCHANGE. 

I  With  the  close  of  August  the  iron  and  steel 
I  ades  are  beginning  to  feel  the  first  effects  of  the 
I 'tumn  demand,  and  a  distinct  improvement  an  the 
j/iwunt   of   business    transacted   was    reported  at 
I  -lesday's  meeting  of  the  London  Irom  and  Steel 
i  Jichange.    Notwithstanding  the  better  outlook  as 
f  gards  the  labour  position  in  the  United  States, 
•  quiries  for  considerable  quantities  of  pig  iron  are 
ill  being  leceived.    French  makers  have  secured 
tiers  for  about  1,000  tons;  but  the  American  users 
iparently  prefer  Britisih  iron,  a.s  its  analysis  corre- 
jl'Oiids  more  nearly  to  the  pig  iron  to  which  they 
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are  accustomed.  TJie  Continental  demand  for  pig 
iron,  however,  has  fallen  off  owing  to  the  dis- 
organisation of  the  exchanges.  Pro'bably  if  the 
exchanges  became  steadier  this  trade  would  revive, 
as  users  are  reported  to  be  still  anxious  to  obtain 
supplies.  One  of  the  most  favourable  signs  in  the 
market  is  the  steady  demand  for  semi-finished 
de.script i(]ns  finm  Britisli  ctJiisiniiers.  Their  require- 
ments an'  chiefly  incl  by  iiniiir  |irn(lucers;  but  in 
a  few  instances  Kk/iicIi  nini  Luxcuibourg  makers 
have  been  able  to  sell  suli-l  ;i i if  lal  quantities  in  this 
market,  principally  to  tin-  S(i.((_-h  re-rollers.  The 
significance  of  tliia  demand  is  tliat  the  producers  of 
finished  materials  are  laying  in  stocks  apparently 
in  anticipation  of  an  important  expansion  in  the 
request  for  their  products  in  the  autumn.  During 
the  whole  of  this  year  the  market  for  structural 
material  has  been  extremely  quiet,  but  it  is  now 
reported  that  stocks,  particularly  in  the  East,  have 
become  depleted.  In  this  connection  it  is  interest- 
ing to  note  that  the  British  manufacturers  have  cf 
late  quoted  keen  prices  in  cniiiiictitioii  wit li  I'elgian 
works.  Some  good  ordri  s.  Imw  rvn'.  arc  reported 
to  have  been  placed  witli  the  lattci'  during  tiie  last 
week  or  two. 


OPPORTUNITIES  FOR  BRITISH 
TRADE. 

Eleclric  Cranes. 

The  Auckland  Harbour  Board  is  advertising  for 
22  electric  cranes  for  Prince's  Wharf,  Aucklaud, 
New  Zealand.  Tenders  close  on  February  1,  1923. — 
Renter. 


NOTICES  OF  MEETINGS. 

MIDLAND     INSTITUTE    OF     MINING,  CIVIL 
AND  MECHANICAL  ENGINEERS. 

Sheffield. — 'Die  annual  general  meeting  will  be 
held  at  l\Ja|)pin  Hall,  The  University,  St.  George's 
Square,  Slicllici  l,  m,  .Vugast  31,  1922,  at  2-15  p.m. 

council  iiiccluig  will  be  held  after  the  annual 
general  meeting. 


THE  INSTITUTE  OF  METALS. 

The  annuai  iii':eLing  will  be  held  at  Swansea  from 
September  19  to  22.  A  lecture  wiil  be  delivered 
on  fuesday,  September  19,  at  8  p.m.,  by  Dr.  R.  S. 
llutton,  the  subject  being  "  The  Service  of  Human 
Effort."  On  'vV'ednesday  more  papers  will  be  read 
and  discussed.  Jiiere  wuU  also  be  a  general  meet- 
ing of  niembeis  on  Wednesday,  in  Llewellyn  Hall, 
Y.M.C.A.,  at  10  a.m.  On  Tnursday  there  will  be 
<i  business  meeting  at  10  a.m.,  after  which  more 
papers  will  be  piesented,  and  at  2  p.m.  members 
will  assemble  at  the  Royal  iMetal  Exchange,  and 
visits  will  be  iiiade  to  the  following  works  :  British 
Maiiiifsmaiiii  I'lljc  L'o.'s  Works,  Landore,  Swansea; 
King's  Dock  W  jiks  of  Messrs.  Baldwins,  Swansea; 
the  Grovesend  Steel  and  Tinplate  Co.s  W^orks, 
Gorseinon;  Steal,  Tin-plate  and  Sheet  Works  of 
Messrs.  W.  Gilbertson  &  Co.,  Pontardawe;  Works 
of  JMessrs.  Wiifianis  Foster,  Pascoe  Grenfell  &  Co., 
Swansea  (spelter,  copper  and  yellow  metals) ; 
Messrs.  Vivian  &  Sons  Copper  Works,  Hafod, 
Swansea;  the  Eiiglish  Crown  Spelter  Works, 
Swansea.  On  L'riday,  at  10  a.m.,  there  will  be  a 
Knal  meeting  a  I  Llewellyn  Hall.  The  following 
rdiniiiuiiicat  iiiiis  arc  c\))iTtc(l  to  be  submitted:  (1) 
Si.xtli  icpnrt  111  the  t  uriiision  Research  Committee 
of  the  Institute  ol  ^Metals  un  the  nature  of  corrosive 
action,  anil  the  function  of  colloids  in  corrosion,  by 
Guy  D.  ]}engijugh,  M.A.,  D.Sc,  and  J.  M.  Stuart, 
yi.A.  (2)  A  leport  to  tiie  Alumiaiium  Corrosion 
Research  Sub-Committee  of  the  Corrosion  Research 
Committee  of  the  Institute  of  Metals  on  experi- 
ments on  the  oxide  method  of  determining 
aluminium,  by  .J.  E.  Clennell,  B.Sc.  (3)  Professor 
J.  H.  Andrew,  D.Sc.  (Glasgow),  and  Robert 
Higgins  (Glasgow),  on  "  Grain-.size  and  Diffusion." 
(4)  F.  L.  Brady,  M.Sc.  (Birmingham),  on  "  The 
Structure  of  Eutectics."  (5)  Mamice  Cook,  M.Sc. 
(Camibrulge),  on  "  i'lie  Antimony-Bismuth 
System."  (6)  Sir  Henry  Fowler,  K.B.E.  (Derby), 
note  on  "  The  L fleet  of  Superheated  Steam  on  Non- 
ferrous  Metals  used  in  Locomotives."  (7)  Marie 
L,  V.  Gayler,  M.Sc.  (Teddington),  on  "  Tlie  Con- 
stitution and  Age-iliardening  of  Alloys  of 
Aluminium  with  Copper,  Magnesium,  and  Silicon 
in  the  Solid  State."  (8)  F.  W.  Harris,  M.Sc. 
(Birmingham),  on  "The  Hardness  of  the  Brasses 
and    some   Experiments    on   its   Measurement  by 


25 


Means  of  a  Strainless  Indentation."  (9)  A. 
Jefl'erson  (for  the  Sheffield  Silver  Trades  Technical 
Society),  mote  on  "The  Cause  of  Red  Stains  on 
Silver-plated  Work.''  (10)  F.  Johnson,  D.Sc. 
(Birmingham),  and  W.  Grantley  Jones  (Birming- 
ham), on  "  New  Forms  of  Apparatus  for  Determin- 
ing the  Linear  Shrinkage  and  for  Bottom-pouring 
of  Cast  Metals  and  Alloys,  accompanied  by  data  on 
the  Shrinkage  and  Hardness  of  Cast  Copper-zinc 
Alloys."  (11)  '4.  A.  Manisuri,  B.A.,  M.Sc.  (Cam- 
bridge), on  '■  Intermetallic  Actions;  the  System 
Thallium- Arsenic."  (12)  A.  H.  Mundey  (London), 
C.  C.  Bissett,  B.A.,  B.Sc,  B.Met.  (London),  and 
J,  Cartland,  M.C.,  M.Sc.  (Manchester),  on  "  W'hite 
Metals."  (13)  W.  Rosenhain.  D.Sc,  F.R.S.  (vice- 
president),  and  J.  D.  Grogati,  B.A.  (Teddington), 
on  "The  EfTecls  of  Overheating  and  ^lefting  on 
Aluminium."  (14)  R. .  Seligman,  Ph. Nat. D. 
(member  of  Council),  and  Percy  Williams,  B.Sc. 
(London),  note  en  "  The  Cleaning  of  Aluminium 
Utensils."  (15)  D.  Stockdale,  B.A.  (Cambridge), 
on  "The  Copper-rich,  Aluminium -copper  Alloys." 


IRON  AND  STEEL  INSTITUTE. 

The  autamn  njeeting  will  be  held  in  the  .Museum 
Theatre,  York,  on  Tuesday  and  Wednesday, 
September  5  ai:d  6.  The  following  is  the  list  of 
papers  which  it  is  expected  will  be  submitted  at 
the  meeting  :  L.  Aitchison,  "  The  Olianges  of 
\  olnme  of  Steels  during  Heat  Treatment"  (1.  Air- 
hardening  Nickel-oliromiuna  Steels);  L.  E.  Benson, 
'■  Nitrogenisation  of  Iron  and  Steel  by  Sodium 
Nitrate  ';  E.  D.  Campbell,  "A  Brinell  Machine 
Attachment  for  Use  with  Small  Specimens";  E.  D. 
Campbell  and  —  Johnson,  "A  Preliminary 
Magnetic  Study  of  some  Heat-treated  Carbon 
Steeis  " ;  J.  H.  S.  Dickenson,  "Some  E.xperiments 
on  the  Flow  of  Steels,  at  a  Low-red  Heat,  with  a 
note  on  the  Scaling  of  Heated  Steels";  C.  W.  H. 
Holmes,  "  An  Investigation  on"  the  Factors 
Influencing  the  Grain  and  Bond  in  Moulding 
Sands";  ri.  K.  Ogilvie,  "Practical  Notes  on  the 
Manufacture  and  Treatment  of  High-speed  Steel"; 
A.  K.  Reese,  '  i'lie  Bases  of  AJodern  iJlast  Furnace 
Practice";  G.  A.  V.  Russell,  "Reversing  Cogging 
Mills:  their  Drives  and  Auxiliary  Equipment"; 
J.  H.  Whiteley,  "The  Diminution  of  Lag  at  Ar  1 
through  Deformation." 


GIRDER  BRIDGES. 


The  British  Engineering  Standards  Association  has 
just  issued  as  one  publication  Parts  1  and  2  of  the 
British  Standard  Specitication  for  Bailway  and 
Highway  Girder  Bridges  (Report  i\u.  153,  1922). 

The  preparation  of -a  iiril.sh  standard  specitica- 
■  tion  was  undertaken  by  the-  Association  primarily 
at  the  request  of  its  China  local  oomimttee,  which 
had  pointed  out  the  advantage  to  British  trade  of 
a  standcird  specihcation  similar  to  tJiose  existing  in 
other  (countries,  the  object  in  view  being  to  provide 
designers  and  manufactiuers  with  deiinite  lines  upon 
which  to  work,  so  as  to  obtain  a  uniform  result,  as 
far  as  strength  and  utility  are  concerned,  whilst 
leaving  the  question  of  type  open  to  the  unfettered 
discretion  of  the  engineer.  The  principal  structural 
steel  firms  in  this  country  also  approaclied  the 
Association  with  a  view  of  a  British  standard 
specification  for  w  orkmanship  in  the  construction  of 
girder  bridges  being  drawn  up,  it  being  urged  that 
such  a  step  was  desirable  owing  to  the  variations  in 
the  specifications  covering  bridge  manufacture  to 
wJiich  they  had  to  work. 

The  present  document  embodies  the  published 
results  of  the  work  as  far  as  it  has  proceeded,  and 
otlher  portions  of  the  specification  will  be  issued 
from  tune  to  time  as  completed. 

Part  1  of  the  report  covers  the  materials  to  be 
employed,  wliich  are  required  to  be  in  accordance 
with  one  or  other  of  the  existing  British  standard 
specifications;  these  latter  aie  included  as 
appendices,  making  the  present  document  complete 
in  itself,  an  arrangement  wliich  should  be  of  con- 
siderable assistance  to  engineers  and  purchasers 
abroad. 

Part  2  of  the  report  deals  with  workmanship, 
including,  amongst  other  itemis,  clauses  dealing  with 
straightening,  planing  and  -siiearing,  drilling,  punch- 
ing and  reaming,  rivets  and  riveting,  bolts  and 
nuts,  temporary  erection  at  contractor's  works, 
painting,  measurement,  and  packing  and  marking 
far  export. 

Copies  of  the  report,  price  Is.  2d.,  post  free,  may 
be  obtained  from  the  secretary  of  the  Association, 
28,  Victoria  Street,  Westminster,  S.W.I,  or  from 
Messrs.  Crosbv,  Lockwood  &  Son,  7,  Stationers' 
Hall  Court,  E.C.4. 
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MOTORS  AND  ROAD 
TRANSPORT. 

NOTABLE  NEW  MODELS. 

The  Olymi)ia  Show  iu  November  should 
be  even  luoie  interesting  than  recent  shows 
because  of  the  numiber  of  quite  new  models 
that  will  be  on  view,  and  also  because 
prices  have  dropped  very  considerably 
during  the  past  seven  or  ciglii  months.  It 
is  noteworthy  that  this  yeai.  contiary  to 
precedent,  announcements  of  new  n^^.'^t'ji: 
were  made  in  midsummer  and  earlier 
instead  of,       ii^ual,  in  late  autumn. 

The  10  h.p.  B.S.A. 

The  B.S.A.  10  h.p.  car  presents  many 
points  of  difference  from  the  "  Austin 
Seven."  It  also  is  the  result  of  much 
experimental  work  with  the  object  of  pro- 
ducing a  car  that,  while  being  out  of  the 
(  ycle  car  class,  is  nevertheless  not  a  minia- 
(uie  of  the  large  cars.  It  has  a  very 
pleasant  appearance  due  to  graceful  lines 
of  design  and  well  finished  detail.  It  is  a 
very  roomy  car  and  a  good  hill  climbei . 

The  engine  of  this  car  is  of  10  h.p. 
R.A.C   rating,  but   it  develops   bS  ii.p. 


lOL.p    B.S.A.  Car. 

when  neces.sary.  It  is  argued  the  com- 
bination of  sciViii  ifi(  :il1y  di'-^igiied  cast- 
iron  cylinders,  ii\ itIkmiI  \al\c^  (.•!  a  special 
heai-|iii)iif  alloy  made  by  Jesso^js,  alumi- 
nium [ilslons  and  a  fully  developed  system 
of  internal  luluicatidii  make  this  air- 
cooled  engine  much  prt  tci  alile  to  a  water- 
cooled  engine  on  a  car  of  tlii-  ix  pc.  A 
unit^ue  feature  in  small  car  dc.^igji  is  the 
Daimler-Lanchester  type  worm  gear  as 
,  fitted  to  Daimler  cars.  It  will  do  40 
miles  to  the  gallon. 

The  "  Austin  Seven." 

Has  1  here  ever  been  a  small  car  so  much 
talked  about  before  actually  on  the  market 
as  tile  "  Austin  Seven  "  ?  It  is  an  excep- 
tionally well-designed  and  poweiful  little 
car  quite  worthy  of  that  jjiuneer  in  the 
motor  indu.stry,  Sir  Herbert  Austin.  The 
service  he  did  in  the  early  days  by  stan- 
dardising the  £175  6  h.p.  water-cooled 
Wolseley  car  will  Ibe  remembered,  and  he 
is  now  aiming  at  pioducing  a  reliable  car 
at  £200— or  is  it  £250?— an  outstanding 
feature  of  the  design  of  which  is  that  the 
vehicle  itself  weighs  6  cwt.  only,  which 
brings  it  within  the  featherweight  class, 
the  lowest  weight  for  any  make  of  two- 


seater  car  being  at  ^least,  we  believe,  10 
cwt.  At  the  Press  ti"ials  two  cr  thiee 
weeks  ago  its  performances  were  higlily 
satisfactory.  The  hope  is  expre-^sed  by 
many  motor  engineers  that  it  will  piove 
the  long'-sought  alternative  to  the  motcjr 
cycle  and  sidecar.     While  retaining  its 


Au.-^t in  Seven  ' '  Car. 

speed  (it  has  surpassed  50  miles  per  hour) 
and  eco]iomy  (nearly  80  miles  per  gallon 
has  been  secured)  and  possessing  stability 
equivalent,  and  even  greater  on  left-hand 
corners,  the  car  offers  far  more  comfoit, 
full  protection  from  bad  weather, 
increased  reliability  and  slow  wear.  It 
aj)peals  alike  to  the  pleasxire  motorist  with 
children,  to  tlie  comnrercial  travellei-,  and 
to  wonien,  who  can  start  the  cai-  ea.sily 
and  contidl  it  with  ease,  so  that  they  I'an 
use  it  while  their  menfolk  are  at  business. 

The  "  Austin  Sc\en  ""  will  not  be  on  the 
maikel  liclnic  1  he  Xovember  Show.  l)ut  it 
i.s  liiipcd  llial  al  lea-1  l.tlOU  cais  will  have 
lieen  pioduced  by  the  end  of  l''el)ruar_\' . 
As  to  its  poweis  of  com  petit  H)!!  wiih  the 
sidecar,  its  overall  width  is  onlv  o  ft. 
iOiji.  and  its  length  8ft.  Sin.  'Forty 
miles  per  hour  on  top  and  -'{O  oii  vccmid 
gear  are  reasonable  speeds  foi'  tiie  engine, 
which  can  climb  a  gradient  1  in  G  at  20- 
25  miles  per  hour  with  2  up. 

The  23-60  Vauxhali  Chassis. 

In  the  designing  of  the  23-60  h.p. 
Vauxhali  engine  a  special  object,  we  are 
told,   was  to  obtain  high  power  at  low 


2:i  tiO  h.f).  Engine  (Nearside  A^iew),  with  Top  Cover 
a.nd  luspectiion  Plates  Removed. 

engine  speeds,  in  older  that  the  car  should 
have  a  quick  get-away  and  very  rapid 
acceleration,  while  retaining  the  advan- 


tage of  reasonably  high  gearing.  Thi 
object  has  'been  successfully  achieved,  ;i 
will  Ibe  seen  from  the  figures  given  belcM 
comparing  the  power  output  of  the  iit^ 
engine  with  that  of  the  side  valve  engine 

500       1.000  1,500  2,00(1 

r.p.m  r.p.m.  r.p.m.  r.p.n 

Side  valve  tvpe    7       26-5  41-5  .W 

Overhead  valve  type    14       32-0  47-5  t'li 

The  speed  range  of  the  engine  has  ncj 
been  increased,  as  it  is  considered  tlis! 
for  a  car  of  this  type  00  miles  per  houi 
a  sufficient  maximum. 

A  "hot  spot''  in  the  induction  pipj 
enables  the  car  to  be  driven  in  the  colde  I 
weathei'  immediately  the  engine  is  startei 
The  "hot  s})()t  '\  is  created  by  leadin 
exluiusl    gases   directly    to   the  point  < 
which  the  jjetiol  vapour  impinges  as 
issues  into  the  induction  pipe.    This  aid  ' 
instant  vannrisation  will  not  be  requin 
in  hot  weather;  accordingly,  provision 
made  for  shutting  off  the  exhaust  gases  1 
a  verT  simple  adjustment,  calling  meiel 
for  the  slackening  of  a  nut,  the  closing  > 
a  valve,  and  the  retiglitening  of  the  nii 

The  induction  pipe  is  thoroughly  ho 
water  jacketed.  The  circulation  of  tl 
water  is  arranged  to  come  directly  throuL 


23^60  b.p.  Engine  (Offside  View). 

the  hot-water  jacket,  which  consequeni 
warms  up  quickly,   efficient  carburatitj 
following  in  the  shortest  possible  titu| 

Between  the  engine  and  the  radiatm 
thermostat  is  fitted.  It  governs  a  val 
in  the  pa.ssage  from  the  jackets  to  il 
radiator.  As  this  valve  is  shut  when  tl 
engine  is  cold,  the  radiator  is  cut  off,  ai 
the  water  round  the  engine  nH)re  qui(  k 
becomes  warm  after  starting  up.  I  mm 
diately  it  rises  to  a  pre-determined  tci 
perature,  the  thermostat  opens  a  valve  ai 
allows  just  the  correct  quantity  of  water 
pass  through  the  radiator.  In  this  w; 
the  most  etficieut  running  tem])eraturi' 
maintained,  the  valve  being  oi)en  or  sli 
according  to  the  heat  of  the  water  in  t! 
jackets. 

Although  the  overhead  valve  engine 
compared  with  the  side  valve  engine  giv 
off  40  per  cent  less  heat  to  the  watt- 
advantage  has  been  taken  of  the  actii 
of  the  thermostat  to  keep  the  radiator 
the  same  capacity.  A  veiy  liberal  marg 
of  safety  is  thus  allowed  against  ov( 
heating,  even  under  the  seven 
conditions. 
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'he  21  h.p.  Daimler. 

;  Tlie  Daiiuler  new  model  has  a  21  li.p. 
I  igine  and  a  siugde  casting  has  been 
j  iiployed  for  the  cylinder  block.  This 
fives  a  very  clean  exterior  appearance 
j^id  niaxinuini  water  space  around  the 
■l.dinder  for  a  minimum  length  of  engine, 
j  he  top  of  the  engine  is  fomied  by  a 
'tachable  domed  casting  that  constitutes 
Le  upper  part  of  the  water  jacket.  The 
i -linder  heads  proper  are,  therefore, 
jitirely  submerged  and  a  very  free  eir- 
i,-daticn  f)f  the  water  can  take  place  every- 
Ihere.  Syphon  pipes  are  fitted,  inside  the 
'  ater  jacket  to  drain  the  heads  automati- 
I  dly  when  the  water  is  run  out  of  tlie 
!  ig'ine  by  removing  the  jjlug  from  Ihe 
')ttom  of  the  radiator. 

'  The  pistojis  of  tliis  engine  are  made  oi  a 
iVcial  aluminium  alloy,  develoi^ed  in  the 
iiaimler  foundry.  Being  light,  they 
ijt'cilitate  high  speed  work  withoixt  undue 
[pear,  and  being  of  good  thermal  ("onduc- 
ij'Vity,  tliev  keep  cool  when  operating  at 
ij'oh  gas  temperature. 

f  The  craid\shafl  is  carried  in  seven  beai'- 
I'gs,  which,  combined  with  tlie  monobloc* 
if  cliuders,  gives  maximum  rigidity  wiih- 
it  uiulue  weight.  In  accordance  witli 
ipigTilar  Daimler  practice  a  torsional  vibra- 
fpn  damper  is  htted.  The  auxiliaries  v)f 
i-le  21  h.p.  eng'ine  are  arranged  somewhat 
[ifferently   from  the  previous  practice, 


•i  New  Daimlci-  21  h.p.  (i-cylin<ler  Laiidaulette. 


i  asnnu'h  as  the  dynamo  instead  of  being 
,  It-driven  is  driven  by  a  silent  chain  that- 
enclosed  in  an  extension  of  the  crank 
amber,  so  that  it  can  receive  automatic 
;'brication.    The  dynamo  is  driven  by  this 
i-^ans  from  the  eccentric  shaft  and  it  runs 
t'ugiue  speed.    The  .slow  speed  at  which 
is  dynamo  is  arranged  to  run  promotes 
\\ag  life  and  freedom   from  incidental 
l.)uble.       An  extension  of  the  dynamo 
»aft  drives  the  water  pump,  the  coupling 
j  ing  formed  by  a  very  simple  double  link 
lain. 

I  The  starter  moior  occupies  a  similar 
^sitiou    to    the    dynamo,    but    on  the 
i  posite  side  of  the  engine.      When  in 
,'tinn,  its  pinion  engages  with  the  gear 
:'tli  on  the  flywheel.     The  engagement 
,  il  disengagement  of  this  gear,  conse- 
•  iit  upon  the  operation  of  the  starter 
itch,  is  perfomied  automatically  by  the 
iidix  drive. 

The  contact  breaker  and  distributor  of 
i batteiy  ignition  system,  with  which 
,  is  engine  is  fitted,  is  mounted  on  an 
lined  spindle   projected   through  the 
chamber,  and  driven  !by  a  skew  gear 
I'll)  the  eccentric  shaft.    It  is  in  a  parti- 
I  larly  accessible  position, 
lu  keeping  with  the  change  made  last 
;>r  in  Daimler  chassis  design,  the  new  21 
fitted  with  a  single  plate  clutch.  This 
'p'elopment  was  effected  itminly  in  order 
1 

\ 


to  secure  a  very  light  clutch  ])edal  in  the 
interests  of  the  owner  driver,  and  parti- 
cularly of  the  many  ladies  who  have,  since 
the  war.  taken  to  driving  their  own  cars. 
A  very  light  pressure  on  ihe  clutch  pedal 
is  sufhcienl  io  disengage  ihe  clutch,  and 
the  light  weight  of  the  clutdi  pedal  itself 
also  lenders  gear  changing  a  very  easy 
process,  so  tliat  c(iiiii)ai  ;ttive  novices  in  the 
art  of  driving  may  feel  every  confidence 
in  bt'iiii;  able  to  handle  a  Daimler  car 
with  ease  from  the  ^beginning. 


First  Practical  Gar  of  Japanese 
Manufacture. 

Tlic  Jilsuyo,  the  first  practical  car  of 
Japanese  manufacture,  is  now  being  pro- 
duced ai  the  rate  of  50  cars  per  month. 
The  -Titsuyo  is  a  1  wo-cylinder,  three- 
wheeled  car  with  an  air-cooled  motor,  and 
has  a  maximum  speed  ot  -iO  miles  ])ei- 
hour 


American  Gars  Popular  in  Mozambique. 

A  good  majority  of  the  cars  of  Mozam- 
l)i(iue  are  used  for  business  purposes,  and 
about  80^  per  cent  are  of  American  manu- 
facture, leports  Consul  Monaker,  Ijiourenco 
Marques,  to  the  Deparlmentof  Commerce. 
There  are  approximately  1T2  motor  cars  in 
PortugUfsc  East  Africa,  a  territory  cover- 
ing -I'Jii.TU?  s([uare  miles,  and  150  of  the.se 
cars  are  in  the  city  of  Tourenco  Marques. 
()j)erating  expenses  are  very  high,  ])eii()I 
costing  4s.  per  impei'ial  gallon.  Tlie 
initial  cost  of  a  motoj-  car  must  ])e  kept 
low,  and  American  car.s  are  proving 
rii])ulai-  because  they  fulfil  this  require- 
mciil  and  on  account  of  their  service- 
al)ility. 


Swedish  Market  Reviving. 

Dealers  in  Sweden  are  experiencing  a 
brisk  revival  of  business,  several  of  them 
having*  sold  out  nearly  their  entire  stocks. 
Kecent  reports  state  that  1,014  passenger 
cars  and  motor  trucks  and  204  motor 
cycles  were  imported  by  Sweden  during' 
the  month  of  June.  While  a  considerable 
decrease  in  the  importation  of  motor 
vehides  took  place  during-  the  period  from 
January  to  May.  1922,  as  compared  with 
I  lie  imports  for  the  same  period  of  1921, 
it  must  be  remembered  that  the  bottom 
dropped  out  of  the  market  in  July,  1921, 
and  a  period  of  depression  followed.  The 
revival  of  the  trade  is  only  of  recent  date. 


British  Success  in  Francs. 

A  British  lorry  has  been  successful  in 
obtaining  first  jilace  in  the  series  of  trials 
conducted  by  the  Automobile  Club  de 
I'lance,  on  behalf  of  the  French  (xovern- 
ment,  for  motor  vehicles  propelled  by 
suction  gas  instead  of  petrol. 

Amongst  a  number  of  Continental  lorries 
tlie  only  British  entrant  was  a  Thornycroft 
type  "  J  "  4-ton  lorry,  which  has  .scored 
this  notable  .success  for  -British  engi- 
neering. 

The  Thornycroft  Gas  Producer  is  the 
result  of  15  years'  experience,  bv  John  I. 
Thornycroft'&  Co.  Ltd.,  applied  to  their 
intei  iiiil-coinbii^t  ion  eng"ines  for  marine 
and  stationary  service.  They  have  now 
evolved  a  small  portable  plant  with  which 
extensive  trials  have  proved  that  a  fully 


loaded  4-ton  lorry  can  be  run  on  producer 
gas  from  anthracite  at  less  than  one-third 
of  the  cost  of  petrol  fuel. 

Increase  of  Motor  Trucks  in  Portugal. 

Fiencli  and  German  motor  lorries  are 
in  the  majority  in  the  Oporto  district  of 
Portugal.  There  are  now  342  trucks  used 
in  this  district  a.s  against  none  prior  to 
1919,  when  practically  all  the  hauling  was 
done  by  bullock  carts.  French  trucks 
number  1()7,  Gennan  108,  and  American 
31.  Large  trucks  are  more  generally  used 
a;:i  they  are  best  suited  to  the  needs  of  this 
district,  the  roads  being  in  bad  condition 
and  the  countrv  mountainous. 


The  Kendrick  Electro-Magnetic 
Inspection  Lamp. 

The  accompanying  illustration  exempli- 
fies one  of  the  many  occasions  when  the 
motorist,  who  is  equipped  with  a 
"  Kendrick  "  lamp,  realises  its  utility. 
This  useful  accessory  has  been  on  the 
market  since  last  Olympia  Show,  and,  as  is 
proved  b3'  the  number  of  repeat  orders 
from    stockists,    garage   projM-ietors  and 


Kfiiil.h  i'.  i-.  iiiu  .\l i;;ictic  Inspection  Lamp. 


exporters,  is  an  established  success.  It 
has  all  the  usual  advantages  of  an  all- 
British  accessory,  namely,  good  workman- 
ship and  de.signi,  first-class  appearance, 
robust  constrtiction  and  economical  effici- 
ciency,  and  is  altogether  an  "  engineering 
production  "  in  the  fullest  sense  of  the 
word.  Briefly,  it  consists  of  a  lamp  holder 
(complete  with  wire  guard,  bulb  and 
length  of  flexible)  mounted  on  an  electro- 
magnetic base,  which  adheres  strongly  to 
any  iron  or  .-teel  surface,  leaving  the 
operative's  hands  free,  preventing  the 
possibility  of  breakage,  and  ensuring-  effi- 
cient illumination  of  the  work  to  be 
carried  out  without  obstructing  the 
worker.  The  motor  car  type  is  made  to 
suit  4,  6,  or  12-volt  accumulators,  and 
can  be  immediately  attached  to  any  car 
lighting  set,  direct  to  the  batteiy,  or  to 
the  side  lamps  themselves.  The  makers 
(The  Neale  Magnet  Construction  Co.,  of 
7.  Suffolk  Street,  Pall  Mall  East,  S.W.I) 
also  make  a  high  voltage  lamp  for  any 
circuit  between  100-250  volts  for  factories 
and  other  industrial  concerns,  and  a  fur- 
ther model,  approved  by  the  Home  Office, 
with  special  insulating  and  earthing 
arrangements  to  comply  with  the  Factory 
Acts.  There  should  be  a  big  future  for 
this  well-made  and  efficient  accessory. 
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Conquest  of  the  Air. 


REMARKABLE  MOTORLESS  AREOPLANE  FLIGHTS. 


Thk  past  week  lias  been  reinarka'ble  in 
the  annals  of  aeroplane  development.  The 
flights  of  gliders,  or  motorless  aeroplanes, 
in  Germany  and  France  marks  the  com- 
mencement of  a  new  era  in  the  conqiiest  of 
the  air.  As  we  refer  to  the  matter  in  our 
leader,  we  pui-pose  here  to  merely  place  on 
record  the  achievements.  What  has  been 
described  as  the  greatest  feat  in  the  air  was 
accomplished  by  Herr  Hentzen,  a  student 
of  the  technical  college  of  Hanover,  who  on 
August  19  made  an  uninterrupted  flight 
of  two  hours  in  a  motorless  aeroplane. 

The  newspaper  comments  are  most 
interesting. 

The  Daily  Mail  says  :  — 

"  If  taking  his  seat  in  a  light  frame- 
work of  wood  and  fabric,  costing  only  a 
few  pounds  to  build,  and  harnessing  to  his 
use  not  a  costly  engine  but  the  free,  vast 
power  of  the  wind,  a  man  can  ride  the  air 
for  hours  enjoying  a  sensation  unsur- 
passed, does  not  this  mean  a  great 
marvellous  era  of  '  flying  for  all  '  ?  It 
does.  The  significance  of  the  glider  can- 
not be  over-estimated. 

"  This  extraordinary  little  '  air  yacht- 
ing '  machine  has  fixed,  curved  wings  on 
either  side  of  a  light  bodv.  It  has  a 
rudder  for  steering  from  side  to  side  and 
control  surfaces,  by  which  the  pilot  causes 
it  to  ascend  or  descend,  and  by  which  he 
balances  it  should  it  tilt  sideways. 

Winti  Power. 

"  You  have  to  leai'n  to  use  your  artificial 
wings  in  much  the  same  way  as  a  young 
bird  has  to  learn  to  fly.  'Here,  for 
example,  is  your  first  le«son  in  '  sail  'plan- 
ing ' — and  we  mav  all  be  doing  it  before 
long.  You  and  your  fellow  '  wind 
riders  '  so  to  the  top  of  a  gently  sloping 
hill.  The  glider  stands  facing  the  wind. 
Yoii  take  vour  seat.  Then,  by  raising 
you  up  bodily,  machine  and  all,  and  run- 
ning with  you  into  the  wind  till  this 
foi*ward  movement,  coupled  with  the  up- 
ward blowintr  wind,  gives  the  outstretched 
wino-s  on  either  side  of  vou  a  sufficient 
'  lift,'  vour  fiiends  launch  you  into  the 
ocean  of  air. 

"  Immediatelv  you  are  the  sport  of  two 
forces.  You  p-]ide  clo';e  to  the  surface  of 
the  hill,  s'ravitv  makin<r  the  coiirse  tend 
downward  and  tlie  '  lift  '  of  the  wind  pro- 
lon<ring  the  glide  until  before  wheels  or 
skids  touch  earth  you  may  have  '  flown  ' 
several  hundred  feet. 

"  That  is  the  first  stage.  You  have 
been  learning  how  to  prevent  yonr  craft 
from  leaning  over  too  much  sideways, 
dippin'v  down  too  much  in  front,  or  rearing 
upwards,  and  how  to  check  its  forward 
motion. 

Learning  to  Climb. 

"  But  skill  comes.  You  learn  aerial 
balance  as  you  learn  to  balance  a  bicycle. 
Then,  growing  bolder,  you  seek  constantly 
to  prolong  your  glide,  to  convert  descent 
into  ascent,  to  rise  rather  than  to  be  slowlv 
falling.  Here  lies  man's  new  '  air  sense  " 
—the  acquisition  of  some  of  the  instinc- 
tive skill  of  the  "bird.  These  new  aerial 
sportsmen, _  once  familiar  M'ith  the  hand- 
ling of  their  '  sail  'planes  '  near  the  earth, 


mancBuvre  their  machines  into  some 
powerful  wind-wave  which  bears  them  up 
with  it  until  they  are  high  above  even  the 
hilltop  from  which  they  started. 

"  Then  to  the  accomplished  wind  rider 
the  real  thrill  begins.  Going-  up  on  the 
crest  of  the  wind-wave  he  profits  by  the 
height  he  has  gained  to  dip  the  bow  of  his 
machine  downward  and  begin  a  swift, 
effortless,  glorious,  forward  dive.  Now 
it  is  gravity  which  is  pulling  him,  and  so 
he  loses  altitude,  and  before  long  must 
manoeuvre  here  and  there  ag'ain  till  he  is 
in  another  big  wind-wave  which  will  carry 
him  up  with  it. 

"  There  has  never  been  any  sport  like  it 
before.  Soon  we  shall  have  '  sail  'plane  ' 
or  soaring  clubs  springing  up  every- 
where." 

Mr.  Handley  Page  makes  the  following- 
interesting  statement :  — 

"  These  inotorless  'planes,  as  they  have 
been  called,  do  exactly  the  same  thing-  as 
does  a  gull  oft'  Beachy  Head  when  the 
wind  is  in  the  right  direction,"  said  the 
pioneer  of  civil  aviation  in  this  counti'j\ 

Upward  Current. 

"  '  The  place  from  whch  the  competi- 
tors start  is  a  hill  called  Wasserkoope, 
which  is  about  3,000  ft.  high.  It  is  one 
of  a  long  rang-e  which,  in  many  charac- 
teristics, is  like  the  Brighton  Downs. 

"  '  When  the  wind  is  blowing-  in  the 
right  direction  against  the  hills,  there  is  a 
very  strong  upward  current,  and  it  is  this 
which  makes  soaring  possible. 

"  '  The  machine  used  by  Hentzen 
weighs  about  150  lb.,  and  has  a  wind  sur- 
face of  abotit  200  square  feet. 

"  '  The  man  himself  weighs  about 
150  lb.  so  that  the  total  weight  to  be  kept 
in  the  air  is  only  some  300  lb. 

"  '  The  craft  is  carried  up  the  hill  and 
shot  into  the  air  by  means  of  a  kind  of 
elastic  catapult. 

It  is  necessary  only  to  select  suitable 
conditions,  and  the  rest  is  merely  a  matter 
of  couratre  and  nei-ves.'  " 

Mr.  Handley  Page  agreed,  however, 
that  the  performance  of  the  Gei-man  was 
a  very  fine  one. 

"  '  I  do  not  think  at  the  moment,  at 
least,  that  there  are  any  commercial  pros- 
pects for  the  glider,'  "  he  added. 

Official  Interest. 

"  '  Movement  throtigh  the  air  is  so  slow, 
of  course,  that  it  is  possible  to  walk 
beneath  the  machine  and  carry  on  a  con- 
versation with  the  pilot.'  " 

"  '  Oonsidei-able  interest  is  being  taken 
by  the  Air  Ministry  in  the  motorless  flying 
meetings  on  the  Continent,  and  General 
Sir  W.  Sefton  Brancker,  Controller  of 
Civil  Aviation,  visited  Clermont  Ferrand 
('France')  last  week  to  watch  the  tests 
there.'  " 

While  the  flights  have  been  made  in 
Germany  of  comparati  vely  Ion"'  dura- 
tion some  tests  carried  out  at  Clermont 
Ferrand,  France,  are  not  without  interest. 
M.  Boussoutrot  made  a  flight  lasting 
2min.  35  sec.  _  M.  Paullian  remained 
aloft  for  1  min.  54  sees.  ;  while  M. 
Chardon    made   five   flights,    lasting  for 


I  min.  5  sec,  1  min.  14  sec,  1  min.  16  sec 

1  min.  8  sec,  and  Imin.  8  sec.  respec 
tively.       The  weather  was  fine,  with 
wind  velocity  four  to  six  metres  a  seconc 

M.  Boussoutrot  made  two  further  sue 
cessive   flights,   lasting-   for  2  min.  an 

2  min.  51  sec.  respectively. 

M.  Chardon  accomplished  three  fligh 
of  a  duration  of  Imin.  7  sec,  1  mir 
25  sec,  and  Imin.  26  sec.  M.  Douch 
made  two  flights  of  46  sec.  and  1  mii 
39  sec,  and  M.  Paulhan  remained  alo 
for  2  min.  3  sec. 


French  Flying  Feat. 

Lieutenant  Puget,  accompanied  by  | 
sergeant  mechanic,  on  a  militai-j^  acrl 
plane  has  covered  the  circuit,  Strasbiii' 
Paris  -  Tours  -  Ohateauroux  -  Lyons  -  Sti  ;i 
burg,  a  distance  of  1,400  kilometres 
9|-  hours  actual  flying  time  under  i 
favourable  conditions.     The  total  tin 
was  13  hoiirs. — Renter. 


Colossal  Zeppelin. 

Hard  upon  the  news  relative  to  tl 
motorless  aeroplanes  comes  the  rejK; 
from  Germany  that  plans  of  an  airsh 
900  ft.  long,  132  ft.  high,  and  153  ft. 
breadth,  with  a  capacity  four  times 
great  as  that  of  the  largest  Zejinel! 
have  just  been  comnleted  by  a  Sax^ 
engineer  named  Boliner.  The  Bai 
Dis-vafch.  in  its  report,  states:  — 

The  giant  airship  will  have  sleepiij" 
accommodation  for  200  passengers. 
will  be  able  to  carry  100'  tons  of  freiu 
more  than  4  000  miles  without  a  stop,  ai 
travelling  at  a  speed  of  80  miles  an  hm 
will  cover  the  distance  between  Berlin  ;i 
New  York  in  48  hours. 

The  dancrer  of  explosion  will  be  elii  ■ 
nated  by  the  mse  of  an  "  env^lone '" 
nitrosren.  Atmospheric  air  will  be  u-i 
as  ballast.  There  are  24  motors,  eig-ht 
which  will  be  kept  in  resei-ve.  Illumin  ■ 
ing  g-as  will  be  used  for  some  of  i ' 
motors  to  secure  greater  stability  in  f  • 
ing. 

The  new  airship,  unlike  the  Zeppeli  . 
does  not  belong  to  the  "  rigid  "  ty  . 
Air  bags,  kept  tig'ht  by  special  mmi  • 
preserve  the  shape  of  the  vessel,  whicb.s 
constructed  round  a  backbone  made  of  'p 
new  metal,  duralium. 

The  enormous  proportions  of  the  s]  •» 
made  the  problem  of  landing  a  difficjt 
one,  hn\  it  has  been  solved  by  constnil- 
ing'  motors  which  enable  the  propeller^  ^ 
work  vertically  as  well  as  horizontally 

The  airship  will  alight  on  water,  fl 
the  hollow  keels,  fixed  sideways,  will 
with  water  automatically,  and  thus  k 
the  ship  to  the  surface.    Before  the  f 
ship  starts  a  flight  the  water  will 
pumped  out. 

Gemianv     is     proliibited  under 
Versailles  Treaty  from  buildins'  airshi 
the  new  ships  will  iherefore  be  built 
some  other  country. 

I  leam  that  neg-otiations  are  be 
carried  out  in  Spain  and  Ameiica  for 
formation  of  comp.mies  which,  un 
German  experts,  would  construct  the  i 
mammoths  of  the  air. 

Comparison    with    the    old  Zenp*"' 
show  that  in  the  latter  the  airships  hnd 
gas  resei-voirs.  a  length  of  about  48o 
a   diameter  of  46  ft.,   and   a  volume 
67LO00  rub.  ft.  in  round  numbers, 
three  eng-ines  developed  510  h.p..  giv|? 
the  ship  a  maximum  speed  of  about  4 
yds.  per  second. 
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Shipping  and  Shipbuilding. 


1 

>>enmark  Shipping  Co.  Ltd. 

t   The    uiauagers    and  directors  of  this 
;  Jaxdiff  shipping-  firm  report  that,  having 
Regard  to  the  position  and  liability  of  the 
;ompany  for  taxation,  they  are  of  the 
opinion   that  the   best    interests  of  the 
ihareholders     would     be     served  by 
oluntary  liquidation. 
Up  to  June  satisfactory   profits  were 
uade,  but  the  burden  of  taxation  had  been 
'uormous.      In  the  three  years  of  the 
uinpany's  existence  faxes  amounting  to 
t'4:,735  had  been  or  would  have  to  be  paid 
jy  the  company. 

As  to  the  future,  they  found  that  the 
'stimated  profits  would  not  be  suificient 
0  meet  the  tax  based  on  average  profits 
'f  the  past  three  years.    The  profits  for 
r]ie  period  takeia  into'  the  average  were 
I  ligh,  and  consequently  the  amount  of  the 
i'ax  would    be  high.    Under  voluntary 
I  iquidation  they  estimated  the  return  of 
approximately  14s.  per  share,  which,  in 
he  circumstances,  would  be  a  fair  return. 
..'ontinuing    to    trade    must  inevitably 
esult  in  further  loss  of  capital. 
In  1920  the  company  paid  a  dividend  of 
i'l2J  per  cent,  but  no  dividend  has  been 
I, laid  since. 


Lady  Iveagh  Steamship  Go. 

};  This  steamship  company,  the  principals 
.)f  which  are  Messrs.  John  Weatherill  & 
oons,  Dublin,  is  to  be  wound  up.  The 
esolutions  have    been  confirmed    at  an 
;  extraordinary    general    meeting,  which 
Provided  that  Mr.   Archibald  Mackenzie 
iVeatherill  be  appointed  lic(uidator  for  the 
A-inding-up,  and  that  he  be  paid  £3,000 
)ut  of  resei-ve  funds  for  his  services  and 
I  dso  to  cover  all  claims  for  compensation 
hn  the  part  of   the  managers,  the  late 
i  Captain  Jolm  Weatherill  and  himself,  ioi 
'loss  of  management. 

'[)il-burning  Fleet. 

,  The  U.S.  Shipping  Board  is  now  con- 
(Iddering  new  oil  contracts  to  provide  for 
}-he  fueling  of  its  oil-burning  fleet.  A 
Conference  has  been  held  in  this  connec- 
I  ion  to  ascertain  whether  it  would  be 
possible  for  the  Shipping  Board  to  utilise 
l:he  oil  which  is  produced  from  the  naval 
■'reserves  in  California  and  Wyoming. 
|,  There  has  been  no  ofiicial  statement 
,t'rom  the  Board  as  to  how  it  expects  to  fill 
^its  needs  for  fuel  oil  this  year,  and  it  is 
.understood  that  this  will  depend  on 
arrangements  made  with  the  Department 
I  of  the  Interior. 

;LI>S.  Shipping. 

i  The  better-informed  and  more  con- 
jservative  leaders  in  the  American 
I  merchant  marine  industry  are  recon- 
;Sidering  their  attitude  on  certain  sections 
jof  the  Merchant  Marine  Act  now  before 
[Congress  by  the  statement  made  in  your 
I  House  of  Commons  the  other  day  that  the 
Customs  Consolidation  Act  of  1853 
empowered  the  British  Government  to 
(impose  such  duties  on  foreign  tonnage 
!1or  goods  as  may  be  necessary  to  counter- 

\ 
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vail  any  disadvantage  British  trade  or 
shipping  may  suffer  from  preferences 
granted  by  foreign  Governments  to  their 
vessels  or  goods.  It  dawns  upon  some  of 
our  subsidy  advocates  that  the  position 
of  a  nation  like  the  United  States,  whose 
exports  far  outweigh  its  imports,  is 
inherently  weak  in  any  contest  involving 
the  (right  to  direct  under  what  flag- 
merchandise  shall  be  carried. 

After  almost  two  months  at  sea  the 
first  section  of  the  10,000-ton  dry  dock 
which  started  from  the  Todd  yards  at  Erie 
Basin,  New  York,  June  3,  have  arrived 
at  Mobile,  Ala.,  where  it  is  to  be 
installed.  Three  more  sections  of  the 
dock  are  en  route  to  the  southern  port. 

The  1,700-mile  voyage  from  the  New 
York  yard  to  Mobile  has  attracted  atten- 
tion all  over  the  shipping  world.  The 
section,  drawing  about  8  ft.  of  water,  and 
standing  high  above  the  water  line,  was 
towed  at  the  rate  of  about  If  miles  an 
hour  by  the  tug  Kingfisher.  In  spite  of 
a  few  squalls,  the  master  of  the  301-ton 
tug  reported  that  only  minor  difficulties 
were  encountered  in  the  long  tow. 

Arrangements  for  the  installation  of  a 
second  10,000-ton  dock  at  its  plant  in 
Rosebank,  Staten  Island,  New  York, 
adjoining  the  12  new  T)iers  just  com- 
pleted bv  the  Citv  of  New  York,  have 
been  made  by  the  New  York  Harbour  Dry 
Dock  Corporation.  An  additional  tying-up 
pier  also  will  be  constructed  by  the  cor- 
poration to  provide  additional  berthing 
space  required  in  connection  with  the 
second  dry  dock. 

The  recently-created  New  York  Port 
Authority  consists  of  six  Commissioners, 
three  from  New  York  and  three  from  New 
Jersey.    They  serve  without  pay. 

It  has  power  and  authority  to  purchase, 
construct,  lease  and  operate  tei-minal  and 
transportation  facilities;  to  hold  real 
estate  and  to  borrow  money. 


THE   PROSPECT   FOR  SHIP- 
BUILDING. 

(From  a  Correspondent.) 
During  a  trade  depiression  men  can  be 
divided  into  two  distinct  categories — 
i.e.,  optimists  and  pessimists.  The  last 
two  years  have  given  ample  proof  of 
this.  In  the  allied  industries  of  ship- 
building and  engineering  whenever  a 
report  has  appeared  in  the  Piress  about  a 
new  order  being  placed  abroad  or  a  ship 
being  sent  to  a  Continental  port  for 
reconditioning  there  has  followed  a 
dismal  wail  from  the  pessimists,  and  we 
have  been  told  that  there  was  a  surplus 
of  ships  in  the  world  which  would  not  be 
absorbed  for  many  long  years  even  if 
inteirnational  trade  revived,  and  it  was 
decidedly  questionable  if  ever  again  we 
should  become  supreme  among  the 
nations  for  shipbuilding.  Again,  when 
an  order  has  been  placed  on  the  Clyde  or 
the  Tyne  for  some  small  inconsequent 
cargo  boat,  others  hasten  to  tell  us  that 
the  clouds  have  rolled  past  and  a  ship- 


building boom  is  at  hand.  Well,  we 
p.Tafer  the  attitude  of  the  optimists, 
although  it  frequently  leads  to  dis- 
appointed hopes,  because  it  is  at  least  a 
healthy  attitude,  but  we  like  still  bette; 
to  see  cogent  reasons  given  for  a  belief  in 
a  coming  revival.  The  critical  attitude  is 
cost  profitable,  and  the  writer,  while 
admitting  a  belief  that  the  worst  is  over, 
is  not  sainguine  that  the  shipbuilding- 
industry  will  be  restored  to  1914  pros- 
perity for  some  considerable  time  yet. 
Undoubtedly  there  will  be  an  improve- 
ment— a  considerable  improvement — 
but  it  will  naturally  follow  an 
improvement  in  international  trading. 
One  need  not  consider  the  pros  and  cons 
of  the  reparations  question  without 
having  a  conviction  that  until  some 
definite  understanding  is  arrived  at 
between  the  nations  trade  will  remain 
comparatively  stagnant,  there  will  be  no 
use  for  ocean  transport,  at  least  no  more 
than  at  p.resent,  and  consequently  few 
orders  will  be  placed  for  new  ships. 

When  trade  does  revive  there  is  one 
thing  that  would  give  a  greater  fillip  to 
shipbuilding  than  anythiing  else,  and  that 
is  the  invention  of  a  new  super-efficient 
prime  mover.  Some  of  us  can  iremember 
what  happened  when  the  turbine  was 
introduced,  yet  are  we  right  in  suggest- 
ing that  the  turbine  has  not  given  all  the 
satisfaction  desired?  It  is  certainly  no 
secret  that  double  reduction  gearing  has 
not  been  an  unqualified  success;  even  the 
experts  agree  as  to  that.  The  motor  ship 
in  one  form  or  another  is  the  present  hope 
of  the  future,  but  it  is  a  future  da-rkened 
with  the  fear  of  oil  monopolies  and  con- 
sequent high  running  costs.  The  owners 
of  fleets  of  tramp  steamers  remain  faith- 
ful to  the  ireciprocating  engine  as  the 
most  efficient  and  economical  prime  mover 
for  marine  propulsion;  when  the 
engineer  can  introduce  a  better  we  shall 
see  a  wonderful  revival  of  shipbuilding. 
But  perhaps  this  is  somewhat  of  a 
diQ-ression. 

Business  men  are  naturally  pleased  at 
the  improved  trade  returns.  Cheaper 
material  and  lower  wages  are  probably 
accountable  for  some  of  this  improvement. 
Tonnage  has  declined  in  cost,  and  more 
orders  would  be  placed  at  the  moment  but 
for  the  fact  that  owners  are  delaying  in 
the  belief  that  thev  can  force  prices  still 
lower.  We  think  this  is  an  unwise 
policv.  As  proved  in  other  columns  of 
this  journal,  in  the  iron  and  steel  trades 
manufocturers  have  reduced  their  prices 
to  levels  below  those  quoted  by  foreign 
competitors.  Price  restrictions  have 
been  withdrawn,  a  dangerous  policy 
which  is  evidence  of  the  keenness  of 
manufacturers  to  take  every  risk  to 
encourage  prospective  purchasers.  As  to 
wages,  it  is  generallv  agreed  that  they 
have  touched  the  bottom.  If  the  ship- 
owner needs  further  proof  of  the  folly  of 
delaying  placing  orders  for  new  constinc- 
tion,  he  has  to  consider  that  with,  the 
gradual  improvement  of  other  branches  of 
engineering  and  the  continued  gaining-  nf 
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foreign  coiitracts  tliere  will  tend  to  be  a 
hardening  of  prices.  Arguing  tlius,  we 
have  still  to  remember,  of  cours(\  fliat 
only  moderate  optimisin  is  penni^sihli', 
because  if  all  orders  that  are  hanging  tii  e 
temporarily  were  placed  now  we  would 
still  be  far  from  a  shipbuilding  boom. 
Also,  we  have  to  fa  re  the  probable  demand 
for  an  increase  of  wages  at  a  not  far 
distant  date  unless  tlie  Board  of  Trade 
figures  fall  eon^idfi  ;d)ly, 

Taking  a  broad  and  calm  view  of  the 
whole  situation  and  after  listening  _to_  tlie 
expressed  opinions  of  owners  and  builders, 
the  writer  is  of  the  opinion  that  Ave  may 
exjject  shortly  ti-.  see  the  yards  busier 
than  they  have  been  for  some  time.  It 
will  be  to  their  own  interests  for  those 
engaged  in  the  building  of  sbips  to 
organise  for  the  most  economiral  pro- 
durtion  possible  by  keeping  equipment 
thoroughly  up  to  date.  Higber  wages 
and  larger  prosperity  can  only  come  by 
keeping'^the  cost  of  tonnage  at  a  mininiuni 
and  thus  inducing  owners,  home  and 
foreign,  to  replace  old  ships  Avith  new. 
Other  coimtries  are  building  skips  noAv 
that  Avexe  not  Avorth  consideiing  before 
tbe  war,  suck  as  America,  Japan,  ,  etc., 
but  Ave  have  little  to  fear  as  long  as  we 
do  not  assume  that  Wv^  have  a  world 
monopoly. 


INSURANCE. 


Choosing  a  Sound  Company. 

For  several  years  prior  to  the  Avar,  and 
during  the  /rar,  British  insurance  com- 
panies enjoyed  a  period  of  great  pros- 
perity. OA-er  the  o-reater  part  of  tkat 
period  trade  Avas  good  and  tke  instirancc 
companies  participated  to  the  full  in  the 
general  prosperity  of  the  country.  Large 
profits  were  earned  Avith  comparative  ease, 
and  in  any  business  where  good  profits 
are  being  earned  there  is  soon  an  influx  of 
new  concerns  anxious  to  share  in  the  easy 
money.  The  insurance  Avorld  was  not 
singular  in  this  respect,  and  the  years 
1917  to  1920  saAv  the  birth  of  large 
numbers  of  ncAv  insurance  companies, 
both  fire  and  marine.  Some  of  these  ven- 
tures have  been  able  to  shoAV  slight  earn- 
ings ;  others  have  already  been  absoi-ibed 
by  the  older  and  Avell-established  offices, 
and  still  others  have  succumbed  to  the 
adverse  conditions  with  AA-hich  th;y  haA^e 
been  faced  during  the  last  two  years.  The 
insuring  public,  seeing  the  state  of  affairs 
and  reading  of  the  many  and  ^  frequent 
failures,  may  well  ask  if  those  that  remain 
may  be  relied  upon  to  meet  their  business 
obligations  in  the  way  of  claims.  The 
failure  of  an  insurance  company  is  not 
only  a  matter  of  importance  to  those 
having  entrusted  it  Avith  their  capital,  but 
to  policy-holders  with  claims  unpaid  it 
may  be  a  matter  of  vital  importance. 

An  insurance  company  builds  up.  its 
connection  on  its  reputation  for  fair  and 
honest  dealing.  The  insurer  knows  that 
with  a  good  management  eA^ery thing  pos- 
sible Avill  be  done  to  avoid  mishap  to  the 
company,  and  thereby  the  interest  of  the 
policy-holders  are  also  safeguarded.  A 
sound  and  well-manag-ed  office  will  haA^e  a 
Avell-trained  and  experienced  staff;  it  will 
be  well  supplied  with  capital  and  its 
reseiwe  funds  will  be  adequate  for  the 
amount  of  business  it  carries.  Its  risks 
Avill  be  so  effectively  distributed  that  in 
the  event  of  a  serious  disaster  it  will  not 


suffer  embarrassment  because  it  will  liaA'e 
reinsurers  sharing  the  risk  upon  whom 
to  call  for  contributions  toAvards  the 
amount  of  the  claim.  And  should  its  re- 
insurers become  iuA^olved  in  trouble  it  will 
si  ill  be  in  such  a  position  that  it  can  carry 
safely  any  financial  loss  incurred  thereby. 

TTndoubtedly  the  best  security  the 
])nl)lic  has  is  in  the  reputation  of  the  com- 
pany, both  as  regards  its  management  and 
its  financial  position.  An  endeaA'our  was 
made  in  these  notes  last  month  to  shoAv 
how  the  accounts  are  analysed  in  order  to 
obtain  the  true  financial  position,  and  it 
was  shown  that  in  the  fire  reA'enuc  account 
the  reserves  are  diA'ided  into  tAvo  parts. 
The  first  part  is  usually  40  per  cent  of  the 
premium  income  for  the  year,  as  this  is 
the  amount  which  has  been  found  to  be 
adequate  to  meet  the  amount  of  unexpired 
risk  in  normal  times.  But,  at  the  com- 
laencemcnt  of  its  career,  a  ncAv  office  may 
not  be  able  to  set  aside  so  much,  and  even 
some  of  the  older  ones  have  not  done  so. 
On  the  other  hand,  one  or  two  others  put 
by  as  much  as  5()  per  cent,  and  in  an 
abnormally  bad  year  40  per  cent  would  be 
ir.sufHcient.  It  should  alAvays  be  borne  iii 
mind,  lioAvever,  that  even  after  a  year  like 
containing  a  disaster  of  the  magni- 
tude of  the  San  Francisco  conflagration, 
involving  the  British  insurance  offices 
alone  in  payments  of  nearly  £15,000,000, 
they  all  survived,  and  most  of  them  paid 
the  usual  dividend,  AA'hilst  only  one  hail  to 
distuib  its  capital  arrangements,  and  tliat 
was  a  young  company  AA'hich  has  since 
been  most  successful.  The  offices  on  this 
occasion  were  only  enabled  to  pay  the 
huge  claims  in  full  because  they  had 
stion.n  ]■('-(']' ves  in  addition  to  their  unex- 
pired liability  reseiwe  fimds.  These  other 
reserves  appear  either  in  the  reveniie 
account  as  additional  reserves,  or  in  the 
balance  sheet  as  general  reserves.  In  the 
former  case  they  are  aA-ailable  for  the 
liquidation  of  claims  in  the  branch  to 
Avhich  they  apply.  In  the  latter  tlicA-  are 
liable  to  be  called  upon  to  strengthen  any 
department  requiring  it.  The  amount  of 
additional  reserve  or  general  reserve 
necessary  to  aft'ord  adequate  security 
depends,  of  course,  entirely  upon 
the  size  of  the  premium  income, 
and  even  then  the  businessi  of  one 
office  may  i-equire  a  g-reater  per- 
centage than  that  of  another,  but  the 
a-S'Saired  may  be  jieifcctly  'satisfied  wlien 
he  finds  reserves  equal  to  or  greater  than 
one  year's  premium  income. 

It  remains  to  point  out  that  different 
offices  are  best  suited  to  different  classes  of 
biisiness,  apart  altogether  from  specialist 
offices.  The  reason  is  simple.  AYhere  a 
company  is  transacting  a  large  amount  of 
fire  insurance  on  a  particular  class  of  busi- 
ness its  staff  becomes  more  couA'crsant 
with  the  risks  arising-  fi'om  the  nature  of 
that  business.  Further,  their  experience 
enables  the  staff  to  point  out  the  special 
hazards  attendant  upon  the  occupation 
carried  on  in  the  premises  to  be  insured, 
and  they  are  thus  able  to  suggest  altera- 
tions and  improA-ements  A\diich  Avill  red\ice 
the  risk  of  fire  and  so  be  the  means,  pos- 
sibly, of  introducing*  a  lower  premium 
rate  under  the  tariff  applying  thereto. 

These  notes  haA^e  been  Avritten  AA-ith  the 
idea  of  enabling  an  insurer  to  satisfy 
himself  as  to  the  soundness  of  the  insur- 
ance company  with  Avhich  he  contemplates 
placing  his  insurances.  Insurance  is 
carried  on  for  profit,  but  it  is  entirely 


different  from  any  other  kind  of  businr 
transaction,   in  that  the  company  m 
nothing'  tangible,  and  for  the  moneA 
receiA'es  may  ncA-er  haA-e  to  make  .u 
return  beyond  the  proA'ision  of  the  crei 
with  Avhich  it  supplies  its  customers,  a 
Avitliout  which  so  many  transactions,  jh 
possible,  Avould  not  be  carried  out  becai 
the  risk  of  loss  to  the  trader  would 
greater   than  the   possilde    profit  wc 
wariant. 


How  to  Test  a  Company's  Financial 
Position. 

When  selecting*  an  office  with  whicli  > 
place  insurance  the  first  requiremen 
financial  security.     Magnitude  of  ti 
oA'er  is  no  criterion  of  strength.    FurtJi  , 
larj>e  funds  pi'oliably  denote  large  (■<<- 
mitmenls.  and  the  true  test  is  only  ;i  - 
vided  by  the  pi'oportion  which  the  as-o 
liear  to  the  liabilities.    In  this  respec 
company   of   moderate   size  may  be 
strong  as,  oi*  cA^en  stronger,  than  a  git 
concern. 

When  selecting  an  insurance  compa 
it  is  wise  to  ask  for  a  copy  of  the  anm 
accounts  and  balance  slieet  of  the  oil 
under  consideratrui .     Where  this  is  i 
forthcoming,  after  the  company  has  bt 
in  busines.^  ''oi'  more  than  12  months,  i 
usually  sate]-  to  place  the  insurance  el 
where.      There  is,  lioweA^er,  rarely  a 
ditficidty  in  obtaining-  such  a  docume 
as  the  officials  themselves  are  xisua 
aiixious    to   place    all    the  informat 
required  at  the  disposal  of  the  insui 
Presuming  the  business  to  be  transac 
is  not  life  assurance,  it  has  to  be  reme 
bered,  when  examining"  the  accounts,  t 
the  life  funds  belong  exclusiA'ely  to 
life  policy-holders,  and  cannot,  by  h 
be  utilised  to  make  good  losses  in  ot 
depaitments,   and   the   same   rule  ho 
AA-ith  the  other  sections  of  this  businf 
Each  department  of  the  business  has, 
should  liaA'e,  a  fund  set  aside  for  the  p 
po.se   of   coA-ering  unexpired  premiui 
AA^hich  should  bear  a  certain  proportioD 
tlie  amount  of  the  premiums  receiA^ed  d 
ing  the  year.    In  addition  to  these  depj 
mental  funds,  however,  an  office  whicl 
in  a  strong  financial  position  will  pr 
ably  have  a  g'eneral  reserve  fund  aA-i 
able  for  the  u*e  of  any  department  in  e 
of  need.  Lastly,  there  is  the  sharehohle 
capital,  and  in  this  connection  the  amolf 
I)aid  up  per  share  should  be  noted,  as  t's 
affords  a  further  security  for  the  pol 
holder,  always  proA'ided,  of  course, 
the  shareholders  are  in  a  position  to 
calls.      It    should    also    be  ascerta 
AA'hether  the  capital  paid  up  is  intact 
hoAv  much  is  represented  bj'  establishin  i 
expenses,  goodwill,  purchase  of  busiijis 
account,  furniture,  etc.    Obviously  t'  " 
are  of  little  A-alue  for  purposes  of  pa 
claims.      All  these  particulars  wib 
obtained  by  a  study  of  the  balance  si 

On  examining  the  revenue  accov 
say,  the  fire  account,  it  Avill  be  found  '< 
on  the  left-hand   side   are   three  itc 
"  Fund  at  the  beginning  of  the  ye  i 
''  premiums  after  deduction  of  reinsi'- 
ances,"   and   "  interests,   dividends  ild 
rents."      The  first  item  is  not  of  rr'h 
importance    for    our    purpose — we  ■* 
chiefly  concerned  Avith  the  amount  of  jie 
fund  all  the  end  of  the  year.    The  serM 
item  is  self-explanatory,  and  the  llid 
item  represents  the  income  denA^ed  fri" 
the  investment  of  the  fund.    On  the  ot|r 
side   of   the   account   the   first  item  is 
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I  Claims  paid  and  outstanding,"  and  the 

Ifopoiiion  these  bear  to  the  premiums  re- 
ived indicates  the  profitalileness  or 
lierwise  of  the  business  transact  ed. 
ifty  per  cent  is  a  reasonable  aveiai^c. 
fter  "  claims  "  follows  "  Oommission 
expenses,"  and  here  again  the  ratio 
the  premium  income  is  of  importance  as 
dicating  the  degree  of  economy  with 
hich  the  business  is  operated.  In  this 
.se  40  per  cent  may  lie  taken  as  a  reason- 
"le  figure.  "  Contributions  to  fire 
■igades  "  may  come  next,  but  wlieie  it 
)pears  it  may  l)e  passed  iby.  Following 

I.' is  we  find  "  Surplus  carried  to  profit 

lid  loss  account,"  and  civiisidciable  ini.- 

lu'tance  attaches  to  the  disjiosal  of  this 
buey,  whether  it  is  applied  to  build 
)  the  reserves,  or  paid  away  in 
vidends  or  used  for  writing  down  paper 
sets.  Compare  the  amount  received  as 
terest  with  the  amount  required  to  pay 

In'idends.  Obviously,  a  company  that 
n  pay  its  dividend  without  touching-  its 
ading  profits  is  in  a  better  financial 

■fisition  than  one  which  has  to  make  a 
avy  draft  on  profits  for  dividend  pay- 
snts.  The  tendency  amongst  well-con- 
icted  companies  during  the  last  20  years 

,'is  been  to  depend  less  and  less  on  profits 
r  dividend  purposes,  until  nowadays  tlie 
ajority  of  the  soundest  companies  pay 
1  their  dividends  out  of  interest  income. 

'The  last  item  in  the  account,  and  the 
ost  important  of  all,   is  "  Fire  fund 
the  end  of  the  year."    Premiums  are 
it  all  received  on  the  same  date,  aiid  it 

(/cessarily  follows  that  at  the  end  of 
3  year  there  will  be  some  premiums, 
ly  just  received,  which  carry  lialiility 

'^r,  maybe,  nearly  12  months. 
Consequently,  it  is  necessary  to  st>t  aside 
proportion  of  the  premium  income  to 
y  claims  which  will  arise  in  the  year 
[lowing,  and  40  per  cent  is  the  figure 
nerally  accepted  as  providing  the  neces- 
ty  amount.  Therefore,  compare  the 
tio  of  reserves  at  the  end  of  the  year 
'  premium  income.  Many  companies 
ny  a  higher  ratio  than  40  per  cent, 
lilst  others  carry  an  additional  resejve, 
!d  still  others  create  general  reserves 
dch  are  applicable  to  any  diqiarfmenl 
The  final  test,  therefore,  must  be  of  all 
J  available  reserves.  When  doing  this, 
f'pital   and    such    items   as  investment 

fcei-ves  should  be  excduded,  and  after  this 
per  cent — 100  per  cent  is  nowadays 
■?arded  as  the  ideal  standard,  but,  of 
urse,  a  young  company  will  not  be  able 
I  stand  this  test  of  strength,  and  then 
e  sufliciency  of  the  share  capital  is  the 
-important  item. 


TRADE  PUBLICATIONS. 


i'oHT.ABLE  FoHCEs,  Ivrc. — There  has 
pe  to  hand  from  Alldays  &  Onions  Ltd., 
jeat  "Western  "Works.  Birmingham,  an 
astrated  catalogue  showing  a  summary 
Ithe  various  goods  which  they  manufac- 
e.  Pricjes  are  given  of  brick  wires, 
IcTilar  bellows,  portable  forges,  fans. 
It  is  really  a  splendid  catalogue  of 
'?ineers'  small  tools. 


''|,y^^'-\f'K.s. — Received  from  Automatic 
I  Electric  Furnaces  Ltd.  a  copy  of  a  new 
'!  alogue  dealing  with  "Wild-Barfield 
I'tumatic  Electric  Hardening  Equip- 
I'lits.  A  lot  of  useful  infonnation  is 
I  itained  in  this  catalogue  including  an 
I  icle  entitled  "  The  Pyroscopic  Detector 
ilTheoiy  and  PractiGe." 


Pi.ouciHiNG  Engines. — Messrs.  John 
Fowler  &  Co.  (Leeds)  Ltd.  have  sent  us  a 
four  page  pamphlet  describing  the 
ploughing  engines  which  they  exhibiitecl 
at  the  R.A.8.E.  Show,  Cambridge. 


"WiiiELE-ss  Sets. — ^Messrs.  Pratt  &  Co., 
2'5,  Queen  Anne's  (jate,  Wiestminster, 
S."W'.l.,  have  just  piiblished  price  lists  of 
two  wireless  receiving  sets  which  they 
are  manufacturing.  Price  lists  of  other 
sizes  of  sets  will  be  issued  shortly. 


MoxoKS. — We  have  receive>d  the  -Tuly 
Monthly  Magazine  of  Higgs.  Bros..  Lord 
Pits,  Birmingham. 

Pneumatic  Tools. — We  have  received 
from  the  Consolidated  Pneumatic  Tool  Co. 
Ltd.  a  number  of  catalogues  of  their 
manufactures.  Readers  who  are  interested 
in  pneumatic  tools  ought  to  possess  these 
as  they  are  more  than  mere  price  lists, 
containing  much  descriptive  matter  of  a 
useful  character.  The  firm's  manufac- 
tures comprise  hammer  drills,  rock  drills, 
air  compressors,  welding  plants,  rivet 
heaters,  etc. 


FoLDiN(i  Machines. — During  the  war 
the  manufacdure  of  folding  machines  was 
suspended  by  the  Lanston  Monotype  Cor- 
j)oration  Ltd.,  43,  Fetter  Lane,  Fleet 
Street,  London,  E.C.4,  Ibut  we  are 
informed  that  the  firm  is  now  able  to 
execute  orders  for  all  of  the  various 
models.  An  illustrated  leaflet  has  just 
been  issued  giving  particulars  of  the 
"  Mentges  "  newspaper  and  ciicular 
folder. 


"V^ENTiLAToiis . — Ml'.  A.  M.  Core,  105, 
Dryburgh  Avenue,  Burnside,  Ruthei- 
glen,  has  sent  us  ijarticulars  of  the  non- 
drift  louvre,  which  is  suitable  for  work- 
sho])s,  power  stations,  foundrie.s,  etc. 


Manganese  Steel. — Messrs.  Edgar 
Allen  &  Co.  Ltd.,  Imperial  Steel  Works, 
Sliefiield,  have  issued  an  attractive  and 
inieicsting  brochure  dealing  in  semi- 
teidmical  fa.sliion  with  the  snbject  of  man- 
ganese steel.  The  object  in  publishing  it 
is  to  show  that  this  steel  has  a  A  ariety  of 
applications  of  which  the  number  is 
increasing  even  as  the  scope  and  applica- 
tion of  the  machinery  itself  increases. 
Illnstrations  are  given  of  A-arioiis  forgings 
made  of  manganese  steel. 


Welding. — Barimar  Ltd.,  10,  Poland 
Stieet.  Oxford  Street.  London,  W.l,  and 
l)ranches,  have  issued  a  comprehensive 
booklet  which  includes  almost  every  kind 
of  engineering  repair  work.  Those  of  our 
readers  who  are  interested  should  write 
for  a  copy  of  the  booket. 


Dkij,ling  Machines. — There  are  some 
very  fine  drilling  machines  described  in 
detail  in  the  new  catalogue  of  Jones  & 
Shipmaii  Ltd.,  Leicester.  These  include 
the  bench  machine  and  the  multiple- 
spindle  machine.  Paiticidars  of  a  tap})iug 
machine  and  a  centring  machine  are  also 
"•iven . 


A  TIME  SAVING  DOCK. 


TiiKorcai  caretul  planning,  Detroit, 
U.S.A.,  will  add  200' acres  to  Belle  Isle 
Park  within  the  next  five  years.  To 
handle  the  vast  quantity  of  material 
requiied  for  this  improvement,  a  special 
dock  has  been  built.  From  it  eaith  is 
dumped  into  the  city  scows  to  be  towed  to 
the  island.    It  is  200  ft.  long  and  115  ft. 


wide,  and  is  built  at  the  liver's  edge.  A. 
flaring  edge  extends  out  14  ft.  This 
airangement  permits  a  scow  to  get  one-half 
of  its  width  under  the  dock.  This  saves  a 
tremendous  amount  of  woik  in  filling  the 
scows  properly.  It  is  estimated  that  the 
land  which  is  thus  made  will  have  a  value 
of  mere  than  15,000  dols.  an  acre. 
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HYDRAULIC  TRANSMISSION  GEAR. 

179,122. — G.  H.  Hutchinson,  36,  Clarence  Drive, 
Hyndland,  and  D.  S.  McLean,  52,  Guthrie  Street, 
Maryhill,  both  in  Glasgow. — June  1,  1921. — In 
pumps  or  motors  of  the  type  comprising  rotating 
radial  cylinders  c,  in  which  slide  pistons  ('  en- 
gaging an  adjustalile  eccentric  track  d.  the 
central  stationary  valve  /  is  formed  as  a  cylindrical 
member  having  portions  cut  away  on  opposite 
sides  of  the  a.xis  to  form,  in  conjunction  with  a 
cylindrical  chamber  in  the  body  of  the  rotor  a 
inlet  and  discharge  passages  for  the  working  fluid. 


The  faces  of  the  valve  over  which  the  liquid 
passes  are  carefully  machined  and  rounded  off  as 
shown  at  Z  in  a  double  valve  for  a  pump  and  motor 
adjacent,  to  minimise  friction  and  eddy  losses.  E.x- 
tensions  /'  are  formed  on  the  valve  to  carry  bear- 
ings for  the  rotor  a.  and  the  faces  of  the  central 
web  g  may  be  formed  concave.  A  bearing-plate  m 
pressed  by  small  springs  m'  against  the  rotor  face  is 
preferably  employed  to  prevent  leakage  of  the  work- 
ing tiuid  from  one  side  ot  tlie  valve  piece  to  the  other. 
Passages  x  are  provided  to  allow  working  fluid 
leaking  past  the  valve  end  to  pass  into  the  casing. 
A  thrust  bearing  q  is  provided  to  take  axial  thrust 
on  the  rotor,  the  driving  shaft  a'  of  which  passes 
through  an  oil-tight  bush  s. 

CENTRIFUGAL  PUMPS. 

179,128.— P.  Kestner,  7,  Rue  de  Toul,  Lille, 
France.— July  27,  1921.— End  thrust  is  partially 
balanced  and  leakage  at  the  neck  of  the  suction 
inlet  of  the  impeller  obviated  by  employing  a  shaft 
7  and  a  neck  5,  the  diameters  of  which  have  a 
definite  relation  to  each  other  and  to  the  suction 
pressure  at  the  joint.    The  neck  may  be  formed  by 


a  removable  sleeve.  Liquid  leaking  from  the  impeller 
chamber  along  the  shaft  may  be  run  off  either  at 
tlie  end  of  the  bearing  or  by  a  transverse  channel. 
The  flow  of  pumped  fluid  along  the  shaft  mav  be 
prevented  by  introducing  another  liquid  at  slightly 
higher  pressure  by  a  transverse  channel  to  aii 
annular  channel  surrounding  the  shaft  near  the 
stuffing  box. 

VARIABLE-SPEED  GEARING. 

m,]3\.-~\>.  J.  E.  (JREGGIBE,  181,  Rue  de  la 
Pompe,  Paris.— August  16,  1921.— Variable-speed 
epicychc  gearing  suitable  for  motor  vehicles  com- 
prises overlapping  trains,  or  a  single  train,  con- 

j  J  I'.y  t-wo  centrally-arranged  friction  clutches, 
and  detents,  in  turn  controlled  througli  cam  discs 
and  a  single  pedal  lever.  Tliis  pedaT  20  Fig  2 
when  depressed  through  71°  and  released,  vields  a 


step-up  "  in  the  speed  gear,  and  when  depressed 
through  2«°  and  released  yields  a  "  st«p-down." 
When  depressed  short  of  the  n°,  the  drive  is  dis- 
connected. A  driving  shaft  1,  Fig.  1,  carries  a 
disc  68  with  through  rods  70,  which  ensure  that  a 
second  disc  69  and  sleeve  2  will  turn  with  the  shaft 
1.  A  disc  or  cone  clutch  68'  is  arranged  between  the 
disc  68  and  a  casing  60  which  forms  a  loose  carrier 
frame  for  planetary  spindles  62'.  Between  the 
disc  69  and  a.  disc  67  fast  to  sun  gear  61  is  a 
second  like  clutch  69'.  The  spindles  62'  carry 
gears  62,  63  meshing  respectively  with  the  gear  61 
and  with  a  gear  64  secured  to  a  driven  shaft  64'. 
A  spring  71  normally  holds  both  clutches  in  en- 
gagement, yielding  a  solid  high-speed  drive.  One 
reduced  speed  is  effected  by  releasing  the  clutch 
68'  and  holding  the  casing  60  by  a  detent  wheel  48. 
Another  reduced  speed  is  obtained  by  releasing 
the  other  clutch  only  and  holding  a  detent  wheel  47. 
Still  another  speed  may  be  obtained  by  holding  the 
detent  wheel  49  of  an  additional  gear  pair  65,  66. 
To  operate  the  clutches,  the  shaft  1  and  sleeve  2 
are  moved  longitudinally  and  this  is  done  through 
c'lillars  3,  4  by  forks  5,  6,  Fig.  3,  which  communi- 
cate through  concentric  sliafts  7,  8  with  cranks  9. 


10  which  are  oppositely  directed  and  each  of 
which  carries  a  through  pin  11  or  12  which  is 
adapted  to  engage  both  a  releasing  cam  17  and  a 
locking  cam  18.  The  releasing  cam  17,  which  is 
secured  directly  to  the  pedal  20  has  two  notches  in 
which  the  pins  11,  12  both  lie  when  both  clutches 
are  engaged,  as  shown  in  Fig.  5.  Forward  move- 
ment of  the  pedal  20  thrusts  the  collars  3,  4  apart 
and  disconnects  both  clutches.  The  locking  cam  18 
is  formed  with  notches  36,  35,  34,  Fig.  8,  at  an 
angular  distance  of  n"  apart,  and  a  notch  37  at  a 
further  angular  distance  of  3n°.  The  connection 
between  the  pedal  20  and  cam  18  comprises  pawls 
23,  24,  Fig.  2,  adapted  to  engage  a  ratchet  25 
secured  to  the  cam  and  supported  on  pins  21,  22, 
Fig.  1,  carried  by  the  cam  17.  The  detent  wheels 
47,  48,  49  are  adapted  to  be  stationed  by  pins  44, 
45,  46,  Fig.  4,  carried  by  levers  41,  42,  43  which  lie 
against  an  annulus  39,  Fig.  1,  secured  to  the  ca.m 
18.  As  a  notch  40  in  the  annulus  39  comes  into 
register  with  one  of  the  levers  41,  42,  43,  the 
lever  falls  into  it,  and  the  corresponding  detent 
wheel  is  stopped.  The  control  as  a  whole  acts  as 
stated  above,  allowing  a  car-driver  to  use  both 
hands  for  steering. 

VARIABLE-SPEED  GEARING. 

179,572.-- J.  W.  Tygard  and  E.  A.  Tygard,  21, 
Old  Gloucester  Street,  Bloomsbury,  London. — 
November  12,  1920. — Expanding  wheel  gearing  has 
concentric  tread  members  8,  9,  Figs.  1  and  2,  of 
different  diameters  which,  in  changing  speed,  are 
moved  axially  in  succession  into  operative  posi- 
tion forming  a  cage-like  wheel,  each  of  the  tread 
members  forming  a  single  tooth.  The  members  8, 
9  are  in  the  form  of  separate  bolts  which  slide  in 
a  wheel  boss  2  and  may  engage  a  chain  12  when 
thrust  into  a  gap  \lh  in  which  the  chain  runs.  The 
cliain  gears  also  with  a  wheel  12c?  on  a  shaft  22, 
tensioning  moans  being  provided.  The  bolts  8  have 
swells  or  runners  80  which  are  guided  in  one  or  other 
of  two  annular  tracks  16,17  in  a  fixed  ainnilar  boss  ot 
bracket  5.  Change  of  speed  is  effected  by  shifting 
tlie  runners  8a  from  one  of  these  tr.acks  to  the 
other.  This  is  done  by  a,  switcli  or  shifter  25,  Fig. 
3.  su])ported  upon  the  spindle  of  a  worm  30.  which 
turns  in  the  thickness  of  the  boss  5  in  a  portion  of 


the  arc  in  which  the  chain  is  clear  of  the  wheel 
The  bolts  9  are  adapted  to  be  held  in  three  posi 
tions  by  three  tracks  20,  19,  18  corresponding  t< 
low-speed,  neutral,  and  reversed  driving  resptx: 
tively.  In  the  neutral  and  reversed  dri\'ing  positi'-n 
the  chain  12  slips  over  the  smooth  base  10  of  th 
gap  11&.     In  the  reverse-gear  position  shown  r, 


Fig.  2,  the  left-hand  ends  of  the  bolts  9  servi- 
teeth  meshing  with  a  toothed  gear  21.  This  tv 
step  shifting  of  the  bolts  9  is  done  by  a  pair 
coupled  shifters  26,  27,  Fig.  4,  operated  also  by  t 
worm  30,  which  is  controlled  by  a  threaded  rod  •' 
More  than  two  speeds  may  be  obtained  by  arr;ii 
ing  the  bolts  to  move  together  in  radially  ■ 
groups,  the  ends  of  the  bolts  being  in  stepf 
formation. 


WATER  TURBINES. 

179,197. — Akt.-Ges.   der  Maschinenfabrik 
T.  Bell  et  Cie.,  Kriens,  near  Lucerne,  Swi 
land. — May   1,   1922. — The  rotor  of  a  high-s 
water  turbine  is  provided   \v-ifh,   at  most,  t 
helical  blades  of  varying  axial  pitch  and  of 
length  that  the  length  of  a  stream  line  on 
blade  is  greater  than  the  circumferential  pitcl 
the  corresponding  stream-line  surface.  The 
flows  through  guide-vanes  4,  which  mav  be  mov 
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for  controlling  the  turbine,  to  a  spaee  H  and  pa- 
thence  to  the  rotor,  which  is  shown  with  only  ^ 
blade  1,  and  finally  passes  to  a  suction  tube, 
axial  pitch  of  the  blade  decreases  towards  the  ( 
end,  the  entrance  angle  being  greater  than  the  i 
angle.  The  exit  area  of  the  fully  open  guide  va 
sliould  equal  37rr^,  r  being  the  smallest  raduif 
a  chamber  2  enveloping  the  rotor,  and  the  hoj 
1?  of  the  guide-vaiu>s  should  at  least  equal  r. 
guide-vanes  may  bo  arranged  axially  or  obbqi 
instead  of  radially  as  shown. 
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Whatj^Do  You  Know? 


P=  .  .  .     .  , 

^)lU  leaders  must  ocrasiuually  have  noticed  in  some  of  the  more  irresponsible  daily 
iiapei  s  statements  relative  to  new  invent  ions  of  a  staggering  character.  Claims  that 
ndastrial  methods  would  be  re\()lutioiiised,  a  new  era  would  be  opened  up,  and 
'oineiimes  the  inventor  would  reap  a  million  or  more  for  his  idea  may  ibe  news,  but 
|t  carries  little  weight  with  tiie  aveiage  technical  man,  especially  if  his  experience 
iias  been  extensive.  Tlie  old  saying  that  "  there  is  nothing-  new  under  the  sun  " 
nay  not  Ibe  literally  true,  but  many  so-called  new  inventions  of  to-day  were 
tiiticipated  in  principle  at  least  many  hundreds  of  years  ago. 

It  is  not  along  this  line  we  wish  to  write  at  present,  but  rather  to  put  forward 
If  plea  for  the  pooling  of  knowledge  on  a  definite  basis.  W'hile  all  recognise  the 
iirgent  need  of  research,  the  first  essential,  surely,  is  to  ascertain  definitely  what 
las  j)reviously  ibeeii  accomplished.  This,  of  course,  is  the  first  stage  in  the  work  of 
esearcli  associations,  Ibut  how  blindly  are  many  firms  or  individuals  proceeding, 
in  inventor  should  have  recourse  to  a  central  fund  of  information,  and  there  should 
l)e  instituted  some  authority  which  will  aid  him.  The  duplication  of  effort  in  this 
ountry  is  enormous,  and  in  certain  instances  the  woful  waste  is  almost  criminal. 

case  came  under  the  writer's  notice  during  the  war.  Certain  heavily  subsidised 
■  xperiments  were  carried  out,  and  after  some  months  of  work  a  stage  was  reached 
i,rhich  appeared  satisfactory.  But  at  this  moment  another  research  worker  pointed 
lut  that  he  had  reached  that  particular  point  years  before.  Owing  to  the  fact  that 
-^he  infoi-iuation  was  not  puiblic,  months  of  effort  and  miich  money  had  been  spent 
it  a  time  when  iboth  were  vital. 

How  such  information  should  ibe  disseminated  we  do  not  propose  to  jjlan  here. 
Che  technical  journals  do  a  good  deal  of  publicity  work  of  this  character,  and  no 
loiibt  in  many  works  matter  of  a  character  interesting  to  the  particular  section  of 
I  udustry  the  firm  is  engaged  in  is  filed.      But  the  minor  inventor — ^and  the  writer 
j,ias  had  dealings  with  many — ^has  no  central  source  of  infoi-mation.    If  he  will  not, 
|-ir  cannot,  pay  for  a  search  it  is  esisential  he  files  an  application  for  a  patent,  and 
rlien  waits  until  the  Patent  Office  tell  him  whether   or  not  his  invention  is 
Fiuticipated.    In  many  instances  it  is  a  very  difficult  matter  to  convince  a  man  that 
lis  idea  is  not  novel. 

The  work  of  the  research  associations,  regularly  published,  will,  no  doubt,  give 
IS  very  definite  information,  and  if  they'  could  give  opinions  on  a  particular 
nveution,  or  suggestion,  at  a  low  fee  the  inventor  of  small  means  would  be 
uaterially  benefited. 
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FHE  WASTE  IN  FOUNDRIES. 


iiK  foiindr\-  has  received  moie  than  itS' 
ii"  share  of  attention  recently,  and  it  is 
|ther  curious  to  note  that  this  has  been 
e  case  not  only  in  this  country  but  also 
America  and  on  the  Continent,  and  even 
Australia.    The  metallurgist  is  exert- 
ig  a  very  real  iiifiuence  on  the  c|ua.lity  of 
|.e  foundry  product,  and  the  engineer  has 
[^uud  it  worth  his  while  to  devise  new 
tundry  equipment.        From  being  the 
I  ost  neglected   of    eng'ineering  depart- 
[eiits  it  is  rapidly  Ibecoming  the  most 
red  for,  presumaibly  'because  it  is  ibeing; 
adually  realised  that  in  modern  eiigi- 
ering  there  can  he  no  place  for  faulty 
ptiiigs,    whether    so    because    of  Ixid 


mixing,  incorrect  melting  practice,  insuffi- 
cient or  out-of-datei  equipment,  m  careless 
moulding.-  The  perfecting  of  motilding 
machinery  and  also  sand  mixing 
nuichineiy  is  doin,g  much  to  redu(;e  waste 
to  a  minimum,  but  there  are  wasteful 
piuctices  which  will  probably  not  be 
eliminated  for  many  years  yet.  The  orga- 
j.isation  may  be  faulty,  the  workmen  may 
be  to  blame,  but  it  shoidd  always  be 
remembered  that  reform  of  foundry  con- 
ditions can  never  be  easy  because  by  the 
\ei  v  nature  of  the  work  done  tlie  foundcv 
is  an  untidy  place  which  o\A\  herculean 
efforts  can  reduce  to  order  and  efficiency. 
Tins  is  almost  equally  ti  ue  of  steel,  iron 
and  ])uus  foundries.  With  the  liiohly 
specialised  foundry  it  is,  of  course,  a  much 


easier  matter  to  woik  on  systematic  lines 
than  with  the  jobbing  foundry.  Yet, 
within  the  limits  imposed  by  very  difiicult 
conditions  there  is  room  for  much  leduc- 
tion  of  waste,  not  only  of  material,  but  of 
labour. 

le-;,5  reliable  now  than 
There  is  a  great  deal  of 
sci'ap'  on  the  market, 
the  United  States,  and 
ScJi;uiibbe,  of  Q-ermany,  have  both  esti- 
mated that  it  will  be  20  years  before  the 
average  pre-war  quality  is  regained.  This 
constitutes  a  waste  for  which  the  foundry- 
man  can  scarcely  be  held  responsible,  as 
it  is  the  result  of  several  causes,  but  sand 
is  a  material  with  which  much  unneces- 
sary wasite  occurs.    The  average  foundry- 


Pig   lion  iS 
before  the  war. 
unsatisfactory 
Mcddenke,  of 


6 

man's  knowledge  of  sand  is  very  limited, 
yet  it  has  a  very  important  bearing  on  the 
quality  of  the  castings  produced.  The 
introduction  of  sand  mixing  machines  also 
saves  a  great  deal  of  labour.  Much  labour 
is  also  wasted  in  some  foundries  because 
of  the  slovenly  system  of  stacking  mould- 
ing boxes.  Great  saving  can  be  effected 
also  by  correct  design  of  moulding  boxes. 

Good  patterns  are  essential  for  low 
foundi-y  costs,  because  patterns  badly 
made  or  aii  ill-repair  necessitate  much 
sulbsequent  patching  of  moulds.  The 
subject  of  how  to  reduce  foundry  waste  is 
a  big  one,  and  there  is  scope  for  resource- 
fulness and  hrst-olass  organisation. 


BREAKING  METAL  WITH 
EXPLOSIVES. 

How  best  to  bi'eak  up  defective  castings 
is  quite  a  problem  with  many  foundries, 
because  it  is  not  always  an  easy  matter  to 
arrange  the  work  for  an  effective  blow 
from  a  ball  slung  from  a  crane.  The 
explosion  method  of  breaking  metals 
generally  has  come  into  prominence,  and 
an  intensely  interesting  little  book  has 
been  published  by  Kobel  Industries  Ltd., 
London,  giving  infonuation  especially  as 
i-egards  the  quantitiy  of  explosive  neces- 
sary and  the  usual  operations  entailed. 
Such  information  can,  of  course,  only  form 
a  rough  guide,  and  modifications  are  neces- 
sary in  practice  for  almost  every  job. 

The  action  in  breaking  cast  iron  is 
purely  one  of  fracture  by  shock  as  dis- 
tinct from  a  cutting  action.  For  this 
reason  the  cartridges  forming  the  charge 
are  placed  together  in  the  centre  of  the 
metal  plate,  and  the  charge  is  not  made 
to  extend  the  full  length  of  the  metal  to 
be  broken,  but  is  preferably  concentrated 
at  the  strongest  part  of  it.  The  metal 
may  ibe  scratched  with  a  chisel  in  the 
direction  in  which  it  is  desired  to  fracture, 
and  should  be  thoroughly  washed  and 
freed  from  grease  before  the  charge  is 
applied.  The  charge  is  covered  with  clay 
pressed  firmly  down.  Oast  metal  fly- 
wheels can  be  easily  broken.  For  a 
flywheel  with  a  rim  breadth  of  12  in.  the 
approximate  weights  of  explosive  neces- 
sary are  three  cartridges  weighing"  alto- 
gether 12  oz. 

The  action  in  breaking  steel  plate  is 
essentially  one  of  cutting,  not  of  fractar- 
ing  as  in  the  case  of  cast  metal,  and  con- 
sequently more  explosive  is  required. 
More  explosive  still  is  required  for  malle- 
aible  iron.  Heavy  castings  in  the  form 
of  blocks  cannot  be  broken  by  plaster 
..shots;  a  hole  about  ]  in.  in  dianielcr  is 
drilled  into  the  centre  of  strongest  part 
of  the  block  and  slightly  past  the  centre, 
so  that  the  final  bursting-  charge  will  be 
as  near  as  possible  to  the  centre  of  the 
block.     Chambering  the  bottom  of  the 
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borehole  is  generally  necessary  in  order  to 
concentrate  the  final  charge  in  the  centre, 
and  this  is  done  Iby  firing  preliminary 
charges  in  the  borehole.  In  the  chamber- 
ing* shots  no  stemming  is  required  fiirther 
than  plugging  the  top  of  the  hole  with 
paper  or  any  other  convenient  material. 

A  hollow  vessel  such  as  a  retort  can  l  e 
reduced  very  easily  and  cheaply  to  scrap 
of  dimensions  suitable  foi-  handling  by 
the  explosion  of  a  suitable  charge  sus- 
pended in  the  middle  of  the  casting  after 
it  has  been  tilled  with  water.  The  method 
is  interesting  because  of  its  simplicity, 
economy  and  rapidity.  After  the  casting- 
is  filled  with  water  the  charge,  made  up  in 
a  waterproof  bag,  and  containing  an  elec- 
tric detonator,  is  suspended  in  the  centre 
and  fired  electrically.  If  the  proper 
weight  of  charge  is  used  the  casting  will 
simply  collapse,  and  fragmented  metal 
will  not  be  thrown  to  any  great  extent. 
A  vessel  6  ft.  to  7  ft.  in  diameter  and  (>  ft. 
deep,  the  metal  of  which  is  2  in.  to  3  in. 
tiiick,  can  be  demolished  in  this  way  by 
a  single  charge  of  1|  lb.  of  gelignite 
(50  per  cent  G.  boilers  can  be  broken 
up  in  this  way). 

The  method  of  breaking  by  explosives 
finds  one  of  its  most  useful  applications  in 
shipbreaking,  the  weight  of  explosive 
necessary  being  determined  by  the  thick- 
ness of  plates.  Plates  riveted  together 
can  easily  be  broken  and  sheared  oif  by 
firing  a  line  of  cartridges  placed  along 
the  seam  and  covered  with  clay.  Angle 
irons  are  cut  in  similar  fashion,  the 
heavier  part  of  the  charge  being  placed  at 
the  thickness  of  the  angle.  When  the 
work  is  done  under  water  the  explosive  is 
packed  in  waterproof  bags  of  suitable 
thickness  and  laid  against  or  wound 
round  the  part  to  be  broken. 

In  metal  breaking,  just  as  with  the  ball, 
there  is  always  a  danger  of  debris  flying 
especially  when  shot  have  been  over- 
charged or  improperly  placed.  To  prevent 
this,  castings  to  be  broken  should  always 
rest  as  solidly  as  can  be  arranged,  and  for 
plaster  shots  the  explosive  should  be 
placed  above  the  metal  to  be  broken,  so 
that  the  force  of  the  blast  is  directed 
downwards. 


THE  BOOM  ON  THE  GERMAN 
IRON  MARKET. 

AccOKUiiNG  to  the  DeuLsche  Bergwerks 
Zeit'img  of  August  18,  forwarded  to  the 
Depai-tment  of  Overseas  Trade  by  the 
Commercial  Secretary  at  Cologne,  the 
iron  shortage  is  taking  more  and  more 
alarming  proportions.  Consumers  are 
complaining  that  there  is  hardly  any 
material  to  be  obtained,  as  the  ^'^(lrks, 
woiking  as  they  are  on  a  restricted  manu- 
facturing basis,  are  still  occujned  for 
months  ahead  with  the  execution  of  oixlers 
received  during  the  last  few  months. 
Where  new  orders  are  taken  four  to  six 
months'  deliveiy  is  required.  It  is  char- 
acteristic  of  the  situation  that  a  large 
concern  was  not  in  a  position  to  deliver  in 
time  to  the  factory  the  sheet  iron  required 
for  the  manufacture  of  trams  for  its  own 
mines.  although  these  trams  were 
urgently  re(juired.  The  requiremenis  of 
the  mines  for  Irams  ha.s  greatly  increased. 
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Tile  factories  in  question  are  fuUj'  occu 
pied  until  February. 

Owing  to  the  great  demand  on  the  odi 
^ide  and  the  small  possibility  of  deliver 
l)y  the  works  on  the  other,  there  can  b' 
no  question  of  holding  sufficient  stock 
on  the  part  of  traders  and  consumers.  Th 
material  which  conies  in  is  used  at  once 
Many  traders  who,  in  normal  times  kep 
at  least  1,000  tons  of  iron  in  stock,  dis 
[)Ose  to-day  of  hardly  more  than  200  tout 
The    shortage    of    inland    iron  ha 
increased  the  import  of  Luxemburg,  Bel 
gian  and  French  iron.    Consumers  do  nc 
hesitate  at  the  high  prices  as  long  as  tli 
terms  of  delivery  are  leasonable.  IV 
ioieign     ir>n     the    t(i-ms     of  delive: 
demanded  are  about  14  days.  Section; 
foi'  instance,  have  been  supplied  to  Gei 
man   firms  in  the  E,.henish- Westphalia 
industrial  district  at  390  Belgian  franc; 
which,       including       freight,  equa 
.Mk.28,000    to _  Mk.2<J,000,    whereas  tl 
inland  pri'-e.  including  freight,  conle^^ 
about  Mk.22,000.    It  is  said  that  sectioi 
fetched  as  much  as  Fc.400. 


UNITED  STATES  IMPORTS  O, 
WORKING  MATERIAL.  ' 

New  evidence    of  the  incieased  activi: 
of  the  manufacturers  of  the  United  Stafil 
comes  to  the  surface  in  the  latest  repor' 
of   their   importatio]i   of  manutacturii 
material  of  the  class  for  yhioh  they  rei 
u])on  foreign  countries.     Official  repoi 
of  the  value  of  the  manufactuing  mateiii 
impoited  in  May  ot  the  current  year  sho^j 
says  the  Trade  Record  of  The  Xatioii 
City  Bank  of  New  York,  an  increase 
33  pel  cent  in  the  value  of  the  raw  materi  j 
imported  when  compared  with  the  san' 
month  of  last  year,  and  an  increase  ov 
60  per  cent  in  the  value  of  the  man 
factures  for  further  use  in  maniifacturiu 

This  startling  increase  in  the  value 
manufacturing  rnaterial  drawn  from  abin; 
in  the  1-o.test  month  for  which  figures  a 
available  is  the  more  interesting  when 
consider  that  the  prices  of  many  of  til 
articles  so  imported  ai'e  no'n-  mateiial' 
lower   than   a   year   ag'o,   and  that  t 
advance    in    the    total   value    of  tlie 
materials  imported  really  means  a  laic 
increase  in  quantities  tJian  the  mere  figm  , 
of  value  would  indicate.    While  the  deta 
of  the  May  importation  are  not  yet  avn 
able,  those  of  April,  in  which  the  incn  a 
was  also  large,  are  at  hand  and  show  th 
the  price  at  which  many  of  the  man 
tactuiiuff  materials  were  imported  was  hi 
tlian  that  of  a  year  ago.    Manila  hem 
for  example,  imported  in  April,  1922,  cut 
at  134  dols.  per  ton  against  255  dols.  in  i 
same  month  of  last  year:  sisal,  109  d 
per  ton  against   146  dols. ;  India  rul'i 
IT  cents    per    pound    against    21  cent 
copper,  12^  cents  per  pound  against  14  ceiu 
tin,  29  cents  per  pound  against  34  ctn 

A  study  of  the  tiguies  of  quantit> 
manufacturing  materials  now  being 
jiorted    gives    further    evidence    of  t 
increased  demand  of  American  mannf; 
turers  upon   the  outside  world.  Ind 
lubber  imported  in  April  last  aggregat 
43,000,000  pounds  again«t  26.000.(iiHt 
vear  earlier;  unr(>fined  copper  19,000.(1' 
pounds    against     10,nOO,000:     pig  ' 
10  .''lOO.OOO  pounds  nuninsi  2,500,000 
April,  1921. 
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The  Use  of  Electricity  on  Gas  Works. 


!  IIB  scattered  nature  of  a  gasworks  plant, 
:  he   many    and    varied    nature    of  the 

uxiliaiy  jilauts  in  u-se,  and  the  presence 
,  1  many  g-asworks  of  a  considerable 
Vinount  of  cmshed  and  sjioilt  ooke,  gives, 
[rst  of  all,  a  load  admirably  adapted  to 
vIet  the  best  out  of  electrical  working-,  and, 
l  econdly,  pennits  of  that  electrical  energy 
,ieing  generated  at  a  very  cheap  rate  on 
[('be  gasworks  pi'emises. 
I  In  fact,  a  properly  laid-ont  electrical  in- 
'tallation  on  a  gasworks  will  do  much 
lio  accelerate  and  cheapen  the  cost  of 
",arbonising  a  ton  of  coal. 
In  addition  to  the  scattered  auxiliaries, 

t  also  pays  to^  drive  such  plant  as  the 
I  barging  machines  f  or  the  main  retoi'ts 
''nd  the  water-gas  plant  by  electricity. 
I  Whilst  no  other'  system  can  approach 
■"lie  economy  of  the  electrical  method  for 
[  riving  the  auxiliaries,  it  is  also'  a  good 
>ioint  in  favour  of  the  electrical  method 
!hat  it  can  be  applied  in  stages  so  as  to 
-pread  the  capital  cost  of  the  chang-e  over 
[i  two  or  three-year  period,  and  to  carr-y 
\nt  some  change  -out  of  savings  affected 
j  ly  the  initial  installation. 
'  It  is  desirable  in  every  case  that  strict 
.ecords  of  the  power  generated  and  used 
,  in  any  works  should  be  kept,  and  that  the 
jvasworks  boilers  and  mechanical  plant 
i;-enerally  should  be  overhauled  and 
Srought  up  to,  and  maintained  at,  concert 

litoh. 

Elevators,  conveyors,  tar  and  ainmoni- 
jal  liquor  pumpis,  pressirre  boosters, 
t.iolder  drainage  pumps,  all  give  an  ex- 
!  "ellent  load  for  the  electrical  jdant,  whilst! 
.  hat  moist  useful  modem  tool,  the  portable 

flevator  and  stacker,  can  only  be  worked 
.it  its  best  when  driven  electrically. 
When  the  auxiliary  plants  have  been 

Iriven  bv  steam  engines  thci  substitutioin 
,)f  electrical  driving  will  show  an  immense 
[saving  in  coal  and  water,  merely  on 
i  iccount  of  the  very  heavy  conderrsation  in 

;he  steam  pipes  serwing  scattered  engines 
|)f  small  size;  whilst  the  large  engines 

utuated  in  the  works  central  power  house 
'm,  of  course,  much  more  economical  than 

he  small  tynes  of  engine  used  up  and 

Iowa  the  yard. 
[  j  In  this  connection  alone  one  large  Mid- 
''land  works  was  able  to  save  sufficient 

?team  by  cbanffing  over  to  electrically- 
^ driven  arrxiliaries  as  toi  avoid  the  pnr- 
i,"hase  of  two  new  boilers.  The  works,  at 
i^he  time  in  airestion,  were  pressed  very 
I  badly  indeed  for  steam  all  over  the  yard, 
jbut  narticularlv  on  the  water-gas  nlant. 
[A  simple  and  cheao  +ype  of  steam-driven 
I  dynamo  was  installed,  and  one  by  one  the 
I  auxiliaries  chauTOd  from  steanr  to  electri- 
I  cal  drivino-r  before  the  dynamo'  set  was 
jfully  loaded  so'  much  steam  was  being 
isaved  that  diflficulty  in  keeping  up  the 
I  pressure  was  no  longer  experienced,  and 
j  the  wa+er-ga*;  plant  was  being  run  ouite 
I  nonnally.  In  additiorr  to  these  consider- 
j  able  advantaces,  the  amonnt  of  coal  and 
I  water  beinsr  used  bad  b°en  reduced.  That 
!  is.  the  system  installed  had  produced 
!| better  service  at  a  lessened  cost. 
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It  should  be  realised  that  a  retort  not 
built  for  machine  charging  will  not,  as  a 
rule,  stand  the  operation  oi  a  machirre; 
it  should  be  rebuilt  at  the  first  opportunity 
and  laid  out  for  machine  charging.  With 
this  tyjje  of  work  the  saving  is  mostly  in 
labour' — that  is,  in  wages  and  accelerated 
output — whilst  if  cornpressed-air  driving- 
has  been  used,  then  it  will  be  fonnd  that 
more  work  can  be  accomplished  with  elec- 
trical driving  for  a  lessened  cost  of  coal 
for  pQwer  and  a  far  lighter  repairs  bill. 

Such  machines  as  the  exhairster's  arrd 
compressors  are  so  impor-tant,  particularly 
the  former,  that  most  carefrrl  gas  engi- 
neers and  managers  are  chary  of  trusting 
their  operation  to-  a  somewhat  urrknown 
power  likely  to  be  cut  off  owing  to  the 
operation  oi  a  fault  somewhere  else  on  the 
system.  Thus,  many  engineers  using  the 
electrical  drive  elsewhere  prefer  to  stick 
to  the  steam  drive  for  this  work. 

Actual  experience,  however,  has  shown 
thai  when  installed  properly,  with  the 
necessities  of  the  case  in  view,  this  drive 
everr  carr  be  made  so  reliable  that  no  fears 
rreed  be  entertaiired  of  any  troirble  of  a 
disastrous  nature,  as  the  steam  plant  can 
be  kejit  in  duplicate,  ready  to  push  off'  at 
short  notice,  should  it  be  necessary. 

The  best  method  is  to'  retain  tlie  engine 
drive  connected  through  a  chrtch  to  the 
exhausters,  but  to  keep  the  steam  to  the 
exhauster  engine  branch  shut  off.  Once  a 
week  open  out  and  r-urr  the  engirre  whilst 
the  motor  is  being  clearred,  blown  oirt, 
and  its  switches  and  brushes  examined. 
Tire  motor  will  then  be  kept  in  such  con- 
ditioir  that  the  risk  <oi  acciderrt  is  ver-y 
renrote,  whilst  the  engirre  drive  will  be 
kept  in  oider  for  emergency  worlcing. 
Then,  as  an  additional  protection,  the 
motor  switch  gear  carr  be  arranged  to^  ring 
a  distinctly-torred  bell  in  four  different 
places  should  the  nrotor*  shut  dowrr  for  any 
reason  whatever. 

The  above  arrangement,  coupled  with 
the  miming  of  special  untapped  leads 
right  frorn  the  switch  boards  to  the  motors 
for  the  exhauster"s,  will  reirder  a  shut 
down  very  rerrrote  irrdeed.  It  now  be- 
comes necessary  to  decide  on  the  systenr 
of  supply,  and  as  to-  whether  to-  generate 
current  on  the  premises,  or  to  purchase 
the  same  from  a  supply  authority. 

The  latter  point,  generation  or  purchase, 
will  be  dealt  with  first.  The  objections 
to  purchasing  current  are  not  sentimerrtal, 
but  sternly  practical  and  economic.  Irr 
most  g-asworks  there  is  sufficient  crushed 
coke,  or  similarly  spolt  fuel,  to  give  all 
the  steanr  needed  by  the  generating  sets 
once  electrical  working  has  been  adopted. 
That  is,  the  steanr  plarrt  already  in  use 
on  the  works  will  be  so'  relieved  of  its 
work  that  not  only  will  no-  boilers  have 
toi  be  purchased,  but  the  existing  boilers 
will  be  well  aboye  their  work.  The  use 
of  unsaleable  frrel  reduces  the  cost  of  steam 
to  a  very  low  figure,  and  as  the  type  of 
steam  euffine  used  to  drive  the  dynamo 
is  of  a  simple  and  inexpensive  design,  the 
capital  cost  in  arranging  to  generate  at 


the  works  is  very  low.  Thirs,  on  the  score 
of  economy,  the  gasworks  is  generally  in 
a  strong  position  when  considering 
generation  on  its  own  prerrrises.  Regard- 
ing- other  points,  it  nrust  be  borire  in  irrind 
that  whilst  direct  currerrt  is  the  most  suit- 
able for  gasworks  use,  the  majority  of 
prrblic  sirpplies  to-day  are  on  the  alternat- 
ing-current system.  There  is  also  the 
question  of  reliability  of  supply  to  be  con- 
sidered, and  here  the  gasworks  is  not  irr 
the  position  of  a  private  marrufacturing 
firm  but  of  a  public  corrrpany  or  authority, 
sirpplying  what  has  become  a  vital  rreed  of 
present-day  life.  The  generating  plant 
on  the  gasworks  premises  has  only  its 
own  faults  and  disturbances  tO'  fear;  the 
public  supply  may  have  to  be  irrteriirpted 
for  a  short  time  in  order  to  prevent  a 
serious  and  protracted  breakdown,  whilst 
these  slight  interTrrptions  come  without 
warning.  Unless  the  gasworks  confines 
its  electrical  drives  to  arrxiliary  plants,  it 
is  nruch  safer  to  generate  on  the  gasworks 
prenrises,  for  a  gasworks  cannot  brook 
arry  interrirption  of  sxrpply.  In  fact,  the 
two  commodities  are  so  vital  to  any 
moder*n  town  that  any  policy  which  rrrakes 
the  workiirg  of  one  depend  on  the  other  is 
not  wise,  as  rro  towrr  could  do  with  both 
electricity  and  gas  supply  imp-erilled 
together. 

The  system  reconrnrended  is  to  supply 
throirglrorrt  the  open  yard,  by  bare  over- 
head wires,  on  what  is  known  as  the  two- 
wire  system.  The  voltage,  or  electrical 
pressure,  would  be  for  a  rrredirrm-sized 
works  230,  and  for  a  larger  works,  cover- 
ing a  very  lar*ge  area,  440  to  460  volts. 
One  of  the  cables  it  irraintained  at  this 
voltage  above  earth  electrical  pressure, 
whilst  the  other  line  is  connected  at  the 
switchboard  to  an  earth  plate,  and  is 
always  kept  at  earth  electrical  pressure. 
This  does  not  mean  that  leads  r-unnirrg 
alorrg  walls  of  the  brrildiirg  are  always  left 
bar  e  and  rrot  insulated  ;  where  metal  work 
is  encounter-ed,  such  as  along  the  sides  of 
a  conveyor,  or  other  sirrrilar  structure,  if 
there  is  any  risk  or  charrce  of  the  line  being 
blown  against  the  iron  or  steelwork,  then 
use  a  covered  wire.  This  is  to  pr*everrt  the 
current  taking  stray  paths  back  to  the 
earth  plate  connected  to  the  mairr  switch 
board.  All  srrch  structures  as  convey or*s, 
telpherag'es,  arrd  the  rails  on  which 
charging  machines  are  worked  are  erected 
frorn  the  grourrd,  and  are  thrrs  in  g-ood 
connection  with  the  general  body  of  the 
earth's  surface;  conseauently,  if  the 
nrotors  working  these  plants  have  their 
frameworks,  or  car-cases,  corrnected  by  a 
piece  of  covered  cable  to'  the  stnicture  of 
the  conveyor  or  telpher,  it  protects  the 
system  and  the  men  working  it  from  par- 
tial fairlts  existing  on  motors.  Any  slight 
leak  on  to  a  motor  frame,  or  a  starter 
case,  at  once  finds  a  direct  path  to  earth ; 
a  Txrsh  of  current  then  follows,  and  the 
fuse  on  that  cirririt  blows  and  calls  atten- 
tion to  the  trouble.  Were  this  precaution 
not  taken,  then  a  man  might  get  a  dis- 
tinct shock  by  placing  his  hand  on  a 
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uTbtor  or  starter  frame  wliicli  was  not 
tlioa'ouglily  eartlied.  The  man,  from  liis 
position,  would  eartJi  tlie  fault,  and  would 
get  a  slight  shock.  The  sihock  to  he  ex- 
perienced from  the  voltage  used  on  a  gas- 
works is  not  as  a  rule  severe,  though  wet 
feet  on  the  part  of  the  person  getting* 
the  shock  would  intensify  the  matter;  tlie 
danger  is  that  man  might  get  a  tickle 
from  an  unearthed  portion  whilst  up  on 
top  of  an  elevator,  and  might  so  get  thrown 
to  the  ground  and  injiued.  When  elec- 
trificatio'U  is  tirst  started  it  is  a  good  plan 
to'  run  an  earthing-  lead  froiu  the  gantry 
of  each  conveyor,  oi-  other  large  structure, 
l)ack  to  the  earthed  hus  bar  on  the  main 
switchboards;  small  machines  and  plants 
can  then  he  bonded  to  these  larg-er  struc- 
tures by  c^uite  small  earth  leads.  The  resuW 
of  sucii  method  wo'uld  be  too  isolate  any 
jjartial  fault  at  once,  and  make  it  declare 
itself  by  blowing  its  local  fuse  or  circuit 

With*  a  town  of  100,000  inhabitants  a 
voltage  of  230  will,  as  a  mle,  be  sufficient 
toi  avoid  undue  pressure  drop  on  the  longer 
cable  runs.  This  pressure  also  allows  the 
few  lights  which  a  g*as  engineers  likes  to 
he  electrical  to  be  supplied  f  rom  the  main 
system.  With  woaks  for  a  larger'  town- 
it  will  i>ay  to  us©  460  volts,  and  to  run  a 
small  motor  generator  set  for  any  special 
lighting  which  it  may  be  preferred  to  do 
electrically — that  is,  where  a  naked  light 
would  not  be  safe. 

The  overhead  mains  are  carried  through 
the  works  on  brackets  supi>orted  from  the 
walls  or  roof  work.  Tliese  brackets  carry 
insulators,  toi  which  the  bare  overhead 
wires  are  secured. 

The  overhead  lines  are  laid  out  partly 
as  feeders  and  partly  as  distributors.  The 
feeders  carry  current  to  definite  c(»ntial 
Iioints  and  are  not  tapped  for  connection 
toi  any  motors.  The  connection  to  the 
motors  is  made  from  the  distributors, 
which  are  ran  along  tlie  various  sheds 
and  up  and  down  the  works  to  any  point 
requiring  a  supply. 

The  feeders  should  supply  to  the  distri- 
butors throixgh  removal  links  and  fuse^, 
whilst  the  distributors  are  best  run  linked 
I  ogether 'normally,  but  capable  of  being  cu( 
out  and  separated  for  overhaul  or  repair, 
or  when  fresh  couner;tio'n3  are  being  made. 
We  then  have  a  system  of  feeders  which 
keeps  the  voltage  equal  at  all  partf*  of  the 
system,  and  a  ring  of  diatiibutoTs  deliver- 
ing current  to  every  corner  of  the  works. 
With  three  or  four  feeders  and  a  dozen 
distributoas  it  will  be  realised  that  many 
difPerent  feeding"  combinati'On.si  can  be 
arrang-ed  to  suit  the  work  or  conditions 
of  the  moment. 

The  exhausters  and  oom])T'es«ors,  if 
diiven  electrically,  must  be-  dealt  with 
separately.  Two  sp-eeially  protected  lines 
arei  run  to  these  plants  straight  fro-m  the 
main  switcliboard  without  the  usei  of  either 
fuses  or  automatic  cait  outs.  Take  the  lines 
along  a  path  free  froon  risk  of  mechanical 
injuiy,  or  the  action  of  corrosive  fumes, 
and  \xsei  a  special  cable  such  as  that.  Icnown 
as  cab  tyre  sheathed.  The  insulators  and 
their  supports  should  1)©  specially  well 
made  and  erected,  and  no  other  lino 
allowed  to  be  brought  into  contact  withi 
these  loads  for  any  ])urpose  whatever.  If 
this  ]iolicy  be  followed  out,  then  a  stop- 
]iagc  in  llio  exhauster  motors  due.  to  line 


trouble  will  be  very  unlikely  indeed, 
whilst  the  regular  weekly  cleaning  and 
blowing  out  of  the  motors  themselves  M  ill 
also  avoid  stoppages  due  to  motor  troaibles. 
It  is  for  this  reason  that  the  main 
generatois  themselves  ai'e  not  protected  by 
overload  circuit  breakers  or  fuses.  Yearn 
of  successful  working  have  proved  this 
policy  to  be  quite  vSafe  as  legards  the 
genera  tors  thenrselves . 

On  the  above  points  the  services  of  a 
consulting  engineer  experienced  in  gas- 
works electi'ical  working  will  save  the  con- 
cern not  only  a  g'ood  many  possible  dis- 
appointments but  much  hard  cash,  for 
such  a  man  will  get  adequate  protection 
for  the  plant  at  quite  half  the  cost  charged 
if  the  matter  is  left  solely  to-  the  makers 
of  protective-  apjiaratus. 

The  type  of  generating  plant  to-  use  fo-r 
the  above-  M^ork  lends  itself  to  some  little 
discussio-n,  but  on  the  whole  a  steam- 
driven  plant  has  the  advantage. 

The  amount  of  waste  breeze  about  most 
works  is  a  nuisance;  this  can  be  burnt 
under  boilers  provided  with  a  cheap  and 
easily  maintained  typei  of  steam-blown 
furnace,  and  will  give  all  the  power 
wanted.  It  will  also-  cost  less  than  a  gas- 
engine-driven  generating  plant,  and  has 
the  decided  merit  of  using-  unsalable  fuel 
to  generate  power  for'  making  gas,  and 
leaving  as  much  gas  as  possible  toi  be 
sold  at  a  profit,  which  is  the  coirect  func- 
tion of  a  gasworks. 

Each  works  must,  bowever,  be  examined 
and  decided  for  on  this  point  quite 
separately.  At  the  present  time  many  gas- 
works using  steam-driven  dynamos  for 
generating  their  power  will  not  trouble 
to  condense  the  exhaust  steam.  The  argu- 
"ment  advanced  by  the  gas  engineer  on  this 
point  is  in  many  ways  quite  sound.  He 
argues  t-hat  steam  raised  from  waste 
breeze  -or  other'  cheap-  fuel  is  too- 
cheap  to-  pay  fo-r  condensing"  and 
recovering  the  condensed  steam  for  bo-ilei' 
feed ;  that  he  has  ample  hot  feed  coming 
from  the  gas  condensers,  and  that  the 
buying,  arranging"  and  rimning  of  the 
condensing  plant  would  fntail  capital 
(■o<i .  ;ind  sp-oil,  whal  is  to  him  a  valued 
llie  great  simplicity  of  the  non-con- 
densing steam  engine. 

Noi  doxibt,  as  matters  progress,  however, 
it  will  b-ec-oime  possible  to-  arrange  for  con- 
densing high-speed  steam  sets  or  turbines 
to  be  used,  and  f-oir  steam  at  an  inter- 
mediate stage  to  be  extracted  froin  the 
engine  or  turbine  and  passed  to-  the  water- 
gas  generators.  Oonsider'able  eeo-no-my 
would  probably  follow  such  a  system. 
Switchgear. 

'I'lic  switchboard  should  be  simple,  out 
of  the  dii-ect  line  of  damage  should  any- 
thing be  flung  out  fro-m  any  of  the  engines 
or  generatoTs,  and  have  at  least  0  ft.  in 
front  of  it,  with  a  back  space  of  5  ft.,  and 
the  ends  secured  by  locked  wire-cage  doors. 
A  lather  more  exT)ensive  type  of  switch- 
b-oard  can  be  built  on  the  engine  roo-ni 
wall,  all  g'e-ar'  being-  placed  on  the  front  of 
ihe  switch  panels.  This  makes  the  board 
very  safe,  ver'y  plain  to-  follow,  and  veiy 
easy  to-  get  at,  and  is,  on  tlie  whole,  safer 
than  the  other  type.  On  the  -other  hand, 
imr  the  lo-w-voHag-e  systems  we  are  now 
considering,  tbe  usual  type  with  the  back 
of  the  panels  utilised  is  (piile  safe  for  Ihe 
work . 


Ea(;h  feeder  should  haA^e  its  own  swilcii 
and  all  but  the  exhauster  feeders  shonl 
have,  besides,  a  go-o-d  circuit  breaker 
fuse.  It  is  at  this  point  particularly  tLi;- 
the  man  with  gasworks  electrical  expt-i 
ence  beco-mes  iiecessary.  The  mai 
dynamos  must  not  be  protected  by  oapi; 
load  circuit  breakers,  but  merely  wit 
reverse-currient  circuit  breakers  to  pre\  ('i 
o-ne  machine  driving  the  other  in  case  - 
an  engine  pulling  up,  or  a  machine  losin 
its  voltage  for  any  reason.  The  dynauK 
will  be-  of  tbe  co-mpound-wound  type,  an 
arranged  to  give  full  voltage  plus  10  pi 
cent  on  noirmal  full  load — that  is,  : 
normal  full  load,  the  series  winding  on  tl 
field  of  the  dynamo  must  bring  the  volt;u 
on  the  switchboard  up  to  250  in  the  ( .i 
of  a  230  volt  supply,  and  to  say  480  in  1 1 
case  of  supply  in  a  larger  works  at  440,  4' 
volts.  This  is  necessary  to  ensure  ti: 
working'  pressure  being-  delivered  at  t 
motors.  j 

The  conip-OiUnd-wound  type  -of  dynaiii 
is  worked  with  an  equaliser  lead,  win- 
prevents  one  machine  attaining  such 
high  voltage  that  it  would  stai-t.  to  di  i 
the  other  plant  Avorking-  in  paiallel  \\i 
it.    This  equalising  lead  is  connected 
the  negative  machine  cable   in  Briti 
practice,   and  the  equaliser  switch  }> 
manently  connected  to  the  negative  swit 
of  the  machine.    This  precaution,  and  i 
provision  of  g-ood  i-everse  cui'i-ent-ciri:i 
breakers,  set  to -operate  at,  say,  onei-quai: 
full    load,    will    protect    the  machin 
against  damage  should  o-ne  of  them  t; 
and  the  o.thers  start  to-  pumji  cun-ent  ii  ■ 
the  fault. 

Each  generating  set  should  have 
-own  ammeter  toi  show  what  it  is  supjilyi 
to  ihe  switchboaid  at  any  moment;  tli' 
should  also  be  a  recoa'ding  ammetei  > 
register  the  current  sent  o-ut  fiom  1  • 
switchboard  ho-ur  by  hour.    This  is  a  ru- 
valuable  instiument,  and  should  not  ■ 
dispensed  with.   By  studying  the  readii  < 
of  this  instrument  fiom  hour  to  ho-ur  v  li  i 
ceitain  known  pro-cesses  ai'e  being  cai  i  I 
out    will  enable  data  to  be  collected  i 
such  value  that  its  possession  alonewnil 
wan  ant  electrical  working.       When  i' 
(  liange  over  has  been   in  progress  so  ■ 
time    it  will  pay  to  puichase  out  of 
savings  effected   a  good  portable  record 
ammeter,   and  to  take  this  instrinm 
roaind  at  frequent  intervals,  attach  it 
vario'irs  circirits  and  see  exactly  what  e:  i 
branch  of  the  brrsine-ss  costs  for  jww 
When  the  installation  is  new.   niakc  - 
careful  record  of  the  current  used  to  di 
the  various  plants ;  whenever  periodi  ' 
examination  sho-ws  an  increase,  exam 
the  machine  bearing,  its  general  alignni.  < 
and  cleanliness,  and  do  not.  r-est  cont  ' 
until  normal  (iuirent  consum]ition  is  at;' 
r-estored. 

In  this  manner  alone  the  savings  to 
made  by  electi-ical  wor  king  are  far  giea 
than  would  be  expected  by  anyone  ; 
accrrstorned  to  the  electrical  system. 

TWo  voltmeters  will  be  i-equired  on  - 
switchbo-ard  for'  tbe  lurrpose  of  noting 
voltage  or-  pressui-e,  and  also  for  j)aral 
ing  machines — that  is,  for  puttinsr  - 
into   service  when   tlie  otliei-   i>j  abe;  ^ 
Avorking. 

Keep  also  a  locoid  of  lire  Board  of  Tr. 
rrnits  sent  O'ut  from  tlie  swiicliboard.  .'  '1 
(f^ cntinued  on  page  '■'.) 
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ONE  METHOD  OF  CURING  A 
i         SMOKY  CHIMNEY. 

^(jx'iTK  recently    the    writer's  experience 
|ihas  brought  him  into  touch  with  boiler- 
i, firing  problems,  which  were  capable  ot  a 
soniewhal     imusual     solution.      Tn  one 
(case,    a    small-sized   water-tube  boiler, 
;  capable  of  evaporating   about    10,000  lb. 
'  of  water  an  hour,  was  involved,  and  in  the 
nther,  a  vertical  boiler,  about    8  ft.  by 
4  ft.    In  both  cases  the  solution  was  only 
inacticable  because  the   work  demanded 
liom  the  plants  was  not  their  full-rated 
I  iiutput.    In  each  case  severe  smoking'  was 
_tlie  trouble,  and  in  the  one  case  a  really 
'  liig-h-class  coal  was  being-  used,  whilst  the 
second  iirstance  was  employing-  a  fuel  a 
long  way  above  the   medium    class  for 
1  aloiific  value.   In  the  case  of  the  water- 
inbe  boiler,  the  brickwork  setting  was  so 
laid  out  that  it  did  not  give  sufficient  room 
ill  which  a  really  large  volume  of  gases 
and  air  could  mix  thoroughly   and  burn 
t  l  onipletely  before  meeting  the  cool  surface 
I  of  tlie  water  tubes.    It  was  noted  that  the 
J  evaporation  with    which    the    firm  were 
'  satisfied  was  quite  an  easy    one  for  the 
jilaiit,  and  the  idea  occurred  that  the  fuel 
used  liberated  too  large  a  volume  of  burn- 
able i^asfs  for  the  furnace  to  deal  with, 
and  that  if  this  point  was  corrected  either 
•  hy  firing  less  coal  or  an  inferior  coal,  then 
Mhe  same  output  could  be  obtained  from 
'f  the  boiler,  as  the  gases  to  be  ignited  being 

■  less  in  quantity    would   meet    with  the 
correct  propoi'tion  of  air  to  comjilete  com- 

■  bustion,  and  so  would  develop  from  the 
j  inferior  fuel  sufficient  heat  to  generate  all 
li  the  steam  lequiied.  Accordingly,  a  coal 
[  was  chosen  liaving  a  heat  value  about  20 
1  per  cent  to  25  per  cent  lowei'  than  the  coal 

1  being  used.  This  enabled  the  fire  to  be 
I  maintained  thick  enough  to  prevent  the 
admission  of  too  much  air  and  at  the  same 
I :  time  allowed  smokeless  combustion  to  take 
I.  place  jjlace  owing  to  the  fact  that  the  com- 

Ibustible  presented  to  the  furnace  was  now 
'.vitliin,  instead  of  over  its  capacity.  That 
is,  it  became  possible  to  mix,  in  the  given 
iime,    sufficient    air    with     the  gases 
I  liberated  from  the  coal  to  give  excellent 
combustion.     This  gave  an  increased  out- 
I  put  of  the  boiler,    or,    what   was  more 
I  acceptable  to  the  boiler  owners,  the  same 
.  output  for  a  lessened  consumption  of  fuel 
,  at  a  much  lower  price.    It  may  be  asked 
I  why  was  not  the  better  coal  used  with  a 
thinner  fire?    One  reason  was  price;  but 
the  chief  reason  was  that  the  fires  had  to 
be  carried  so  thin  to  get  the  smoke  down 
,  to  non-complaint  level  that  the  evapora- 
-  tion  fell  off.    It  is  interesting  to  note  that 
^  ill  this  case  the  ash  in  the  coal  played  a 
.  useful    part;    it    meant   that    the  gas 
deA'eloped  in  the  furnace  was  necessarily 
comparatively  low,  whilst  it  also  blocked 
,  up  holes  in  the  grate    Avhicli  otherwise 
would  have  existed  and  admitted  too  much 
air,  and  so  caused  smoke  bv  chilling  the 
furnace.    The  other  case,  like  all  vertical 
boilers,  was  due  to  the  design  of  the  plant 
itself,  and  could  not  well  be  altered.  T\Tiat 
would  have  been  done  had  the  experiment 
of  trying  poor  coal  failed  was  to  lead  the 
•'>ir  into  the  ashpit  and  under  the  grate 
bars  by  means  of  a  special  funnel  diverg- 
ing towards  the  back  of  the  grate;  that  is, 
the  portion  right  opposite  the  fire  door. 
Thi,s  would  have  admitted  air  into  the  back 
portion  of  the  grate,  a  place  always  diffi- 


cult to  serve  \A  itli  air  in  an  ordinary  ty])p 
vertical  boiler  quite  easily,  but  would 
have  made  it  a  little  more  difficult  for  the 
air  to  get  into  the  front  of  the  bars,  to 
which  ordinarily  it  gets  too  easily  and  so 
will  not  enter  the  more  remote  portions  of 
the  grate.  It  is  this,  in  most  cases  of 
smoke  with  vertical  boilers,  which  is  the 
cause  of  the  trouble — too  much  air  at  the 
front  and  too  little  at  the  back  of  the 
grate.  Like  the  water-tube  boiler,  this 
boiler  furnace  no  sooner  received  a  charge 
of  good  coal  than  large  volumes  of  gas 
were  driven  off,  only  to  meet  the  cold- 
water  tubes,  before  combustion  could 
really  even  start.  The  most  careful  firing, 
in  quite  small  amounts  wa.s  tried,  but  all 
to  no  pur])ose;  the  coal  was  too  rich  in 
gas  for  this  faulty  type  of  furnace  with- 
out some  special  control  of  the  air  supply 
and  its  definite  admittance  to  certain  por- 
tions of  the  grate  bars.  The  poor  coal 
again  gave  the  desired  result,  and  for  the 
same  reason.  The  amount  of  combustible 
set  free  in  the  furnace  was  now  within  the 
c:apacity  of  the  furnace  to  burn  without 
smoke  trouble,  and  the  ash  filled  up  the 
bare  places  in  the  grate.  As  in  the 
former  case,  the  satisfaction  was  an  all- 
round  one  in  that  the  fuel  cost  very  much 
less,  the  smoke  trouble  ceased,  and 
actually  less  fuel  was  used  for  the  work 
])erforined.  It  must  be  borne  in  mind  in 
thinking  over  these  two  instances,  and 
especially  if  it  is  wished  to  apply  the  same 
remedy,  that  if  the  boileis  in  question  had 
been  required  to  give  their  rated  outputs, 
this  remedy  would  have  ]iroved  less  than 
valueless.  In  the  case  of  the  water-tube 
job  the  furnace  would  have  had  to  be 
rebuilt  to  burn  good,  gassy^  coal,  whilst 
witli  tlie  vertical  the  method  of  distribut- 
ing the  air  supply  would  have  had  to  be 
installed  as  sng'gested,  or  some  equivalent 
means,  for  ensuring  an  equal  su^iply  of  air 
to  all  parts  of  the  grate,  so  that  the  good 
coal  used  could  be  supplied  with  sufficient 
air  to  give  good  combustion. 


EXTRA  HIGH-PRESSURE 
STEAM  TURBINES. 

A  I'EW  days  ago  the  wiiter  came  into  a 
most  interesting  and  instructive  discus- 
sion with  the  engineer  of  a  fairly^  large 
industrial  plant,  who  was  anxious  to  get 
out  a  specification  for  his  new  power 
house,  and  to  lay  it  out  and  run  it  at  the 
most  economical  figure  possible.  The 
writer  came  into  the  case  in  an  advisory 
capacity,  and  the  question  to  be  decided 
was  whether  to  work  at  300  lb.  pressure  to 
the  square  inch  as  the  plant  engineer 
wished,  or  whether  to  keep  to  200  lb.  to 
225  lb.  pressure,  and  a  higher  degree  of 
superheat.  It  might  be  asked  straight- 
away, why  not  use  the  higher  pressure, 
and  the  higher  superheat,  and  so  secure 
the  most  economical  conditions  from  all 
points  ?  This  query  would  have  been  quite 
in  _  order  ten  years  ago ;  but  to-day  it 
(|uite  omits  the  most  important  factor  in 
the  case.  That  is,  the  fact  that  the  limit 
of  temperature  at  which  it  is  advisable  to 
work  steel  steam  pipes  and  fittings  is 
TOO  deg.  Fall.  Above  this  temperature 
the  metal  begins  to  get  to  the  stage  at 
which  it  will  start  to  disintegrate  ;  whilst 
at  800  deg.  Fah.  trouble  from  this  cause 
will  imdoubtedly  occur.  Thus,  the  initial 
(emperature  to  which   one  is  limited  is 


TOO  deg.  Fah.  ^'ow  steam  ec(niomy  as 
far  as  the  steam  turbine  or  any  heat 
engine  is  concerned  depends  on  the  dift'er-.- 
ence  between  the  initial  teniperatui'e  of 
the  steam  or  other  working  fluid,  and  the 
temperature  at  which  it  is  finally  rejected 
by  the  engine.  The  final  temperature  in 
the  case  of  this  steam  turbine  installation 
was,  as  usual,  to  be  kept  at  2S'5  in.  vacuum 
or  as  near  that  as  possible,  whether  the 
steam  at  oOO  lb.  or  200  lb.  pressure  was 
used.  The  proldeni  then  comes  down  to 
one  of  whether  drier  steam  for  a 
greater  portion  of  the  turbine  is  not  more 
valuable  than  a  slight  increase  in  velocity 
at  the  start  of  the  turbine,  due  to  the 
higher  pressure,  but  with  wet  steam  spoil- 
ing matters  before  the  middle  stage  is 
reached.  The  balance  is  in  favour  of  the 
lower  pressure,  and  the  higher  superheat. 
At  200  lb.  g'auge  pressure,  the  tempera- 
ture of  the  steam  is  38T'T  deg.  Fah. 
Working-  with  an  initial  temperature  of 
TOO  deg.  permissible  at  the  superheater 
outlet,  we  get  superheat  to  be  TOO  deg. — 
■"58T  Tdeg.,  or  312  deg'.  superheat,  which 
is  going  to  keep  the  steam  dry  through  a 
good  many  stages  of  the  turbine  and  so 
prevent  loss  set  up  by  friction  of  watery 
particles,  which  is  always  present  in  a 
tuibine  which  has  to  work  with  wet  steam. 
At  300  lb.  jiressure,  the  temperature  is 
about  421  deg.  Fah.,  and  this  permits  a 
superheat  of  TOO  —  421,  or  only  2T8  deg.  ; 
and  this,  be  it  noted,  has  to  keep  the  steam 
di'v  through  more  stages  of  expansion 
than  with  the  steam  at  200  lb.  pressure. 
Also,  wet  steam  coming  into  the  last 
stages  of  a  turbine  is  bound  to  give 
trouble  due  to  a  portion  of  it  re-evaporat- 
ing as  soon  as  it  reaches  the  region  of  high 
vacuum  and  vei\v  low  pressure :  and  this 
again  causes  trouble  by  choking  the  outlet 
of  the  stea.m  into  the  condenser,  and  so 
sets  up  opposition,  with  some  consequent 
loss  of  efficieucy^  Added  to  this  is  the 
fact  that  re-evaporation  also  chills  the 
turbine  casing  and  so  tends  to  ag'g'ravate 
the  mischief  it  has  already  caused  by 
assisting  further  and  heavier  chilling, 
condensation  and  re-evaporation,  with  its 
attendant  troubles  at  the  vacuum  end  and 
its  loss  through  the  moving  vanes  due  to 
friction  between  water  particles.  This 
comparison,  it  must  be  borne  in  mind, 
only  holds  when  the  upper  limit  of  tem- 
perature has  been  reached,  as  in  the  cases 
cited.  The  point  is,  that  the  upper  and 
lower  limits  were  constant,  and  that  the 
matter  became  one  of  using-  the  working 
fluid  to  the  best  advantage  between  those 
limits,  and  not  one  of  whether  one  process 
or  the  other  could  extend  the  working- 
limits. 


USE  of:electricity  on  gas  works 

("Continued  from  page  S.) 

balance  this  against  fuel  and  water  used 
to  run  the  plant,  and  also  against  all 
materials  such  as  waste,  oil,  and  stores, 
and  the  cost  of  attention.  On  top  of  this 
jiut  the  cost  of  repairs,  interest  on  capital 
and  depreciation.  Keep  a  lecoid  as  time 
goes  on  of  units  of  electricity  used  in 
various  departments,  by  puichasing  meters 
reading  directly  in  Board  of  Trade  units, 
and  connecting  them  to'  each  sepaiate 
depaitiiieiit.  The  cost  of  each  and  every 
process  can  then  lie  examined  with' 
certainty. 
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EVENTS  NOT  REPORTED  ON  OTHER  PAGES. 


World  Flight, 

It  is  now  stated  tliat  the  world  fliott 
attempted  by  Major  ]51ake  and  liis 
companions  has  been  abandoned.  Major 
Blake  left  Croydon  on  the  attempt  to  fly 
rnnnd  the  world  on  May  24,  hoping  to  he 
back  in  Eji gland  in  mid-September. 


U.S.  Railroad  Wage  Demand. 

The  railroad  maintenance  of  way  men 
have  demanded  an  increase  in  wages  of  a 
minimum  of  48  cents  (2s.)  an  hour.  Tlie 
demand  is  being  considered  by  the  United 
States  Railroad  Laboui-  Board,  hut  it  is 
thought  unlikely  that  the  demand  will  be 
granted  in  full. 


Qulok  Repair  Job. 

When  on  her  la-sit  trip  the  Majestic  suc- 
cessfully effected  the  most  pretentions 
repair  job  ever  attempted  while  a  liner 
w'as  in  motion.  In  the  short  time  of  30 
hours  the  ship's  engineeis  completely 
nnmounted  the  great  port  tnAine  without 
materially  reducing  the  ship's  speed. 


Daylight  Colour  Signals. 

The  Westinghouse  Brake  &  Saxby 
Signal  Co.  have  been  successful  in  obtain- 
ing a  contract  from  the  Great  Central 
Railway  Co.  for  the  installation  of  three- 
position  automatic  signallina'  between 
Marylebone  and  Wemblev  Stations.  It  is 
ostimated  that  the  cost  will  reach  f  18.000. 
and  the  signals  will  be  of  the  davlig'ht 
colour-light  type,  the  first  to  be  adopted 
in  the  countl■^^ 


Long  Dispute. 

The  strike  of  the  blastfurnace  brick- 
layers, which  has  already  lasted  24  weeks, 
is  on  the  verge  of  settlement.  The  men, 
who  demanded  an  advance  in  the  hourly 
wage  rates,  are  willing  to  j'eturn  at  old 
rates,  and  smelters  in  North  Lancashire 
are  agreeable  to  their  resuming  work. 
Cumberland  ironmasters  are  also  believed 
ready  to  consent,  so  that  operations  on 
fuma/'ois  mrtially  relined  ina\-  be  resumed 
immediately. 


Breaking  Records. 

Two  new  records  have  been  established 
in  the  aerial  world  during  the  Dast  week. 
One  was  achieved  by  Fokker,  who 
established  a  new  world's  record  in  motor- 
le^s  aviation  by  staying  in  the  air  for  13 
minutes  with  a  passenger.  It  is  interest- 
ing to  nofp  that  this  is  the  first  time  a 
nassenger  flioht  has  been  made  in  a  niotoi-- 
less  aeroplane. 

Black  Daru.  the  It'.lian  aviator,  broke 
the  world's  flying  record  for  speed,  flvin<>- 
four  kilometres  at  an  average  of  4  7/10 
sec.  per  kibmietre  or  209  miles  210  vds. 
an  hour.  The  Italian  pilot  used  an  aero- 
'dano  with  a  700  h.n.  Piat  motor,  which 
he  will  use  iii  the  international  race  next 
month, 


Trade  Union  Ballot. 

Althoixgh  the  complete  figures  are  not 
yet  available,  it  is  jeported  that  the 
ballot  now  in  progress  on  the  question  of 
amalgamating  the  Municipal  Employees' 
Association,  the  N'atioTuil  Amalgamated 
Union  of  Labour,  and  the  ^National  Union 
of  General  Workers  already  ijulicates  a 
majority  in  favour  of  the  proposed  amal- 
gamation. In  the  event  of  this  fusion 
being'  finally  confirmed,  tne  new  organisa- 
tion will  have  a  total  membership  of  over 
half  a  million. 


Congestion  Causing  Heavy  Losses. 

Tonnage  congestion  is  still  very  consider- 
able at  Tyne  I)ock  and  Dunston.  As  an 
instance  of  the  heavy  losses  incurred  by 
detention,  the  manager  of  a  local  firm  of 
coal  exporters  recently  cited  the  case  of  a 
steamer  which  arrived  at  Dunston  for 
3,000  tons  of  coal  and  did  not  go  under 
the  s-ponts  nntil  the  following  day.  This, 
it  is  e-^timated,  mil  cause  a  loss  of  £300. 
In  addition,  the  vessel,  which  is  a>  regular 
trader,  loses  a  trip,  bringing  up  the  total 
h»s>  to  approximately  £1,200. 


Ford  Works  Close  Down. 

Mr.  Henry  Ford  has  announced  this 
week  that  owing  to  the  shortage  of  coal 
the  entire  system  of  the  Ford  factories 
will  be  closed  down  on  September  16. 
One  hundred  and  five  thousand  men, 
representing  most  of  the  wage  earners  in 
Detroit  and  other  towns,  will  immedi- 
ately be  thrown  oiit  of  employment,  and 
in  addition  to  this  it  will  indirectly  aft'ect 
hundreds  of  thousands  of  others  who 
supply  the  factories  with  iron,  steel  and 
other  raw  materials.  Mr.  Ford  states  that 
how  long  the  shut-down  will  last  entirely 
depends  on  the  future  of  the  coal  supply. 


Orders  for  Clyde. 

Considerable  satisfaction  has  been 
caused  in  shipbuilding  circles  by  the  news 
that  five  new  steamers  have  been  ordered 
from  C3yde  shipbuilders. 

Messrs.  John  Brown  &  Co.,  of  Clyde- 
bank, received  an  order  for  two  vessels 
from  the  Western  Cable  Co.  Both  ships 
are  to  be  of  fair  size,  one  of  them  of  a 
sliphtly  greater  tonnage  than  the  other. 

Messrs.  Barclay.  Curie  &  Co.  ai-e  the 
recipients  of  an  order  for  a  vessel  for  the 
British  India  Steam  T^avigation  Co. 

Two  more  ships  to  the  order  of  the 
\nglo-Adriatip  Co.  have  been  placed  with 
Messrs.  Connell.  In  this  case  it  is  under- 
stood that  the  boilers  and  en.""ines  have  to 
be  constructed  by  Messrs.  Dxinsimiir  (?c 
•Tackson  Titd. 


Dock  Dues:  Probable  Reductions. 

The  Mersey  Docks  and  Harbour  Board 
hive  intimated  the  probabilit\-  of  a  rpdiic- 
tion  in  the  dock  and  town  dues  subject 
to  the  approval  of  the  Ministrv  of  Trans- 


port. The  proposed  reductions,  it  is  esti- 
mated, will  benefit  the  trade  of  the  Liver- 
pool port  to  the  extent  of  £178.000  per 
annum. 

Proposals  amount  to  an  all-round  reduc- 
tion of  5  per  cent  in  dock  tonnage  rates 
and  wharf  dues  on  vessels,  and  in  the  docl< 
rates  and  town  dues  on  goods,  foreign  and 
I'oastwise.  This  means  a  drop  of  nine 
points  in  the  hitherto  existing  increase 
inward   foreign  du;-s  on  certain  article^. 

In  addition,  it  is  proposed  to  reduce  thp 
inward  foreign  dues  on  certain  a  ticl^ 
necessaries  to  the  communitv  generalh 


Railway  Conference. 

The  annual  shopworkers  conference  ot 
JSTational  Union  of  Railwaymen  wa- 
opened  on  August  26,  in  Edinburgh. 
Aldei-man  Dobby,  of  York,  presided  over 
the  delegates,  who  rejjresented  ovei 
100,000  members.  Among  the  resolution- 
passed  was  one  expressing  satisfactir^!! 
with  the  effort  of  the  Executive  Com- 
mittee to  include  within  the  Industrial 
Court  award  of  July  last  all  railway^ 
and  asked  for  continued  pressure  until 
success  was  attained. 

In  another  resolution  approval  wa- 
given  to  the  establishment  of  joini 
machinery  to  safeguard  the  interests  ot 
all  workers  under  the  awards,  and  tin 
view  was  expressed  that  such  machinei} 
would  consolidate  the  workers. 


Indian  Steelworkers'  Agitation. 

Thirty  thousand  workmen,  employed h\ 
the  famous  Tata  iron  and  steel  works  ot 
Jamshedpur,  are  demanding  increased 
wages.  The  directors  declare  that  tlu- 
demand  is  impossible,  pointing  out  that  in 
England,  Japan  and  elsewhere  steel- 
workers  have  voluntarily  accepted  lowei 
wages  to  enable  cheaper  production  and 
thus  revive  trade.  The  firm  last  year  paid 
72  lakhs  of  rupees  in  wages,  while  12.001 
ordinarjr  shareholders  j-eceived  nothinu 
In  the  event  of  a  strike  the  directors  will 
close  down  the  works  and  not  reopen  them 
until  the  workmen  have  agreed  to  a  reduc- 
tion in  wages.  The  present  wages,  whict 
have  recentlv  beeii  incj-eased.  will  In 
maintained  if  there  is  no  stnke.  Tin 
workers'  leaders  are  advisinir  a  postpone- 
ment of  action  until  the  strike  fund  i- 
sufiicient  to  enable  them  to  make  a  pro- 
longed resistance. 


Glasgow  Order  for  America. 

The  American  Steel  Corporation  havr 
been  successful  in  acouirin<r  a  large  order 
for  steel  rails  from  the  Glasgow  Tram- 
ways Department,  having  submitted  tk>' 
lowest  tender  of  £15.325.  The  lowest 
British  tender  was  submitted  bv  Hnd- 
Held's  Steel  Foundr.-  Co.,  of  SbefRcl  ' 
and  ainounted  to  £18,262.  A  very  stitT 
fight  wa«  made  to  keep  tlie  work  in  thi- 
rountry.  the  Labour  menibers  of  the  com- 
mittee takinc  exception  to  the  contran 
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-omg  to  America  on  the  grounds  that  the 
^)ndition  of  lalbour  in  the  steel  industry 
I  lere  were  not  satisfactory.  It  was 
'Observed  that  the  standing-  orders  of  the 
Corporation  would  be  infringed  by  the 
bceptance  of  the  American  offer,  as  the 
1  uarantee  requiring  that  trade  union  rates 
ad  conditions  are  complied  with  by  con- 
lactors  had  not  been  given  in  this  case. 
'  iivestigations,  however,  proved  that 
hour  conditions  in  America  were  in  oon- 
;  >miity  with  the  fair  wage  clause,  and 
"  hen  the  isisue  was  put  to  the  meeting  it 
i  as  decided  by  33  votes  to  31  to  accept 
~  ie  American  tender. 


engineer's  Invention. 

A  Newcastle  daily  this  week  gives  pub- 
;T,city  to  the  fact  that  Mr.  George  Ourry, 
\f.  working  engineer,  residing  in  New- 
lliastle,  has  invented  a  valve  chest  foi 
team,  water  or  air,  a  multiple  twoHstroke 
I  ouble-acting  engine  for  all  pressures, 
.^ith  a  special  valve  gear  movement,  and 
j  e  also  holds  a  provisional  specification 
hv  a  rotary  pa'opelling'  movement  which, 
13  claims,  does  away  with  crank  shaft  and 
hnnecting'  rods.  This  movement  can 
I  lange  a  rotary  motion  into  a  reciprocat- 
[ig  motion,  or  vice  versa.  Mr.  Curiy 
I'litimates  that  crank  engines  will  be  able 
.)  go  on  one  quarter  of  their  present  con- 
i.imption  were  they  fitted  with  his  rotary 
jropelling-  movement.  There  would  also 
1,3  a  great  saving-  in  consumption  in  tur- 
j  ines.  Push  cycles  or  hand-power  appli- 
[aces  would  also  be  able  to  go  with  half 
1 16  present  effort.  Mr.  Curry  has  a  work- 
I'lg  model  of  the  engine  with  the  rotary 
'repelling'  movement  installed.  He  says 
i  lat  this  movement  disposes  of  heavy 
I'iston  slide  valves,  reversing  valve  gear, 
I  nd  eccentric  sheaves.  All  jaower  is 
!  tilised,  and  his  invention  i>erinits  of  a 
i  awerful  engine  Ibeing  built  of  ligiit  con- 
[i-niotion. 


I  ew  Zealand  Contract. 

I  A  considerable  amount  of  employment 
!,)r  British  labour  will  be  provided  by  the 
[■■der  for  water  turbines  which  the  New 
Zealand  Government  recently  placed  with 
jiesisrs.  Vickers  Ltd. 

i  Two  Pelton  turbines  have  already  been 
!  reded  on  the  site,  and  at  present  two 
[rancis  tui^bines,  each  of  3,100  h.p.,  and 
[Derating  under  a  27  ft.  head,  are  being 
instructed  at  the  company's  works  at 
I  arrow-in-Furness.  They  are  destined  to 
I';  placed  in  the  Hora  Hora  power  station 
!  1  the  Waikato  river. 

f  The  large-sized  water  turbine  owes  its 
[ivelopment  to  Switzerlana,  where  the 
I  Ipine  snows  f  onn  a  high  level  storage 
-ving  an  almost  unfailing  supply  ul 
iater  throughout  the  year.  The  recent 
j^mand  for  larg-e  turbines  of  British 
lorkmanship  has  induced  Messrs.  Vickers 
I'  turn  their  attention  to  this  'branch  of 
iigineering",  and  the  staff  of  hydraulic 
[ig-ineers  at  Barrow  is  working-  in  colla- 
I  oration  with  the  staff  of  Hie  Metropolitan- 
iickers  Electrical  Oo.  Ltd.  at  Man- 
j  lester.  It  was  the  Manchester  organisa- 
fon  which  recently  obtained  all  the 
[•ders  for  the  6,000  X.V.A.  generators 
id  the  100,000  volt  switchgear  for  the 
!  angahao  hydro  electric  power  station  in 
j|ew  Zealand. 
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Troop-carrying  'Plane. 

Among  the  all-steel  aeroplanes  now 
being  built  for  test  by  the  Air  Ministry 
is  a  novel  troop-oarrying  'plane  designed 
for  the  transport  of  25  fully-eciuipped 
soldiers,  together  with  a  machine  gun  and 
an  adec^uate  supply  of  ammunition. 

It  is  constructed  entirely  of  steel, 
including  the  wings.  Tubular  in  shape, 
the  huge  fuselage  is  no  heavier  than  if  it 
were  fashioned  like  an  ordinary  aeroplane, 
of  wood  and  fabric.  The  seats  for  the 
troops  are  placed  crossways  in  the  troop 
carrier  in  similar  fashion  to  those  of  a 
'bus. 

Two  of  the  test  machines  are  now  being- 
built,  one  of  them  at  Weybridge.  They 
have  not  yet  been  submitted  to  a  complete 
series  of  experiments,  and  until  the  air 
authorities  are  convinced  that  such  an 
aeroplane  will  be  completely  satisfactory 
no  large  orders  for  their  manufacture 
will  be  placed. 

These  troop-carrying  all-metal  machines 
are  intended  for  operation  in  tropical 
parts  of  the  Empire.  The  first  of  the 
craft  will  probably  be  tried  in  Meso- 
potamia, where  the  Royal  Air  Force  is  to 
Ire  given  complete  control,  and  where  it 
will,  for  the  first  time,  have  at  its  dispoisal 
its  own  infantry  and  cavalry. 


Railway  Shopmen's  Bonus. 

About  150^000  men  aie  affected  by  the 
decision  of  the  Industrial  Court  on  the 
question  submitted  by  the  railway  com- 
panies as  to  whether  they  were  entitled 
before  October  1  to  reduce  the  war  bonus 
for  railwaymen  commensurate  with  the 
reductions  wlhich  were  being  made  by 
employers  in  other  industries. 

At  the  hearing  the  companies  invited 
the  court,  to  say  that  until  October  the 
practice  by  which  changes  in  the  war 
Ibonus  followed  and  corresponded  with 
chang'es  in  the  outside  trade  remained 
undisturbed;  that  the  figure  of  26s.  6d. 
mentioned  in  the  recent  award  of  the 
court  wa®  used  only  to  represent  the  posi- 
tion as  it  stood  when  the  decision  was 
issued,  and  that  the  railway  companies 
were  therefore  entitled  to  reduce  the 
bonus  of  26s.  6d.  in  the  same  manner  as 
it  had  been  and  would  be  reduced  in  the 
engineering-  trade  before  October  1. 

The  trade  unions  disputed  the  railway 
companies'  reading  of  the  couri's  deci- 
sion, and  maintained  that  under  the 
decision  no  change  could  be  made  in  the 
war  bonus  of  26s. 6d.  until  after  Oictober  1. 

The  Industrial  Court,  however,  has 
decided  that  the  shopmen's  war  wage 
must  remain  intact  until  October  1,  but 
there  is  nothing  to  prevent  both  parties 
meeting'  to  determine  the  position  after 
that  date. 


Shipbuilders'  Bonus. 

The  shipbuilding  employers  are  again 
bringing  before  the  trade  unions  the  need 
which  exists  for  the  withdrawal  of  the 
remaining  lOs.  of  the  war  bonus  of  26s. 
6d.  per  week.  The  purpose  is  to  bring 
wage  costs  in  the  industry  to  a  stabilised 
figure,  which  it  is  hoped  may  encourage 
shipowners  to  place  orders  for  new  ton- 
nage, and  again  bring  the  industry  to  a 
'State  of  prosperity.     It  will  be  remem- 
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bered  that  when  the  Shipbuilding 
Employers'  Federation  earlier  in  the  year 
made  application  to  the  trade  unions  for 
the  withdrawal  of  the  war  bonus  of  26s. 
6d.  per  week  from  wages,  the  opinion  was 
then  expresed  that  any  smaller  reduction 
in  wage  costs  would  be  insufficient  to 
secure  that  revival  of  the  industry  which 
is  so  much  to  be  desired.  It  was  with 
a  view  to  a  temporai-y  settlement  that  the 
employers  consented  to  the  compromise  on 
the  basis  of  a .  reduction  of  16s.  6d.  per 
week,  but  realising  the  economic  position 
of  the  industry  they  declined  to  agree  to 
any  stabilisation  of  wages  at  that  reduc- 
tion. 

The  compromise  effected  between  the 
Shipbuilding  Employers'  Federation  and 
the  trade  unions  had  the  effect  of  allowing 
suspended  work  to  be  proceeded  with 
together  with  a  certain  amount  of  repair 
work,  but  it  has  largely  failed  to  stimulate 
those  orders  for  new  shipping  which 
would  give  anything  like  full  employ- 
ment for  the  workmen  employed  in  the 
industry. 

A  promise  was  made  to  give  special  con- 
sideration to  the  case  of  the  lower-paid 
uien  in  the  industry,  and  it  is  also  pos- 
sible that  an  undertaking  may  be  arrived 
at  for  the  stabilisation  of  wages  for  a 
period  of  time. 


Controlling  Aerial  Traffic. 

The  London  Air  Station,  Croydon, 
have  now  in  daily  use  the  first  wiielf  ss 
telephone  exchanges,  in  the  world.  It  ha.s 
been  installed  by  the  Air  Ministry,  and 
will  be  used  to  "connect"  the  aeiial 
traffic  controller  with  the  pilots  of  the 
various  machines  flying  on  the  airways 
between  London  and  the  Continent.  It 
can  also  put  the  pilot  in  communication 
with  any  office  on  the  aerodrome. 

This  wireless  exchange  is  the  latest 
addition  to  the  central  contrcl  tower 
at  Cioydon,  from  which  outgoing  and 
incoming  "air  expresses  have  been 
diiected  since  the  i'eg-ular  cross-Channel 
traffic  began  to  assume  its  ]Dresent 
proportions.  Nearly  all  machines  cn 
regular'  service  aie  now  fitted  for 
wireless  telephony,  and  the  jiilots 
ling  up  and  report,  to  the  traffic 
controller  every  15  minutes,  so  that  the 
position  of  each  machine  is  known 
throug-hout  its  journey.  Xo  machine 
may  set  out  or  land  without  orders  from 
the  controller.  Should,  for  instance,  an 
express  be  approaching-  Croydon  just  as 
another  machine  is  preparing-  to  start, 
the  controller  gets  the  wireless  exchange 
to  connect  him  with  the  incoming  express 
and  then  instructs  its  pilot  to  "circle 
round  "  until  the  aerodrome  is  clear  for 
him  to  make  his  landing-. 


Iron  and  Steelworkers'  Ballot. 

A  ballot  is  now  being  taken  among- 
woikers  in  the  iron  and  steel  trades  to 
decide  whether  the  sliding-  scale  agree- 
ment of  Tulv,  1921.  for  lire  reg-ulation  oif 
wag-es  shall  or  shall  not  be  cancelled. 
Drastic  pay  cuts  have  resulted  from  the 
agreement.  The  votes  are  returnable  on 
Seyitember  26.  The  societies  concerned 
are  the  General  "Workers'  Union  and  the 
National  Amalg-amated  Union  of  Labour 
and  others. 
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How  Other  Industries  Stand. 


TINPLATE  AND  STEEL. 

Imports  of  steel  sheet  bars  into  Great 
Britain  during'  the  seven  months  ending- 
July,  1922,  were  38,4:|0  tons,  as  ;igainsl 
51,382  tons  in  the  corresponding  seven 
months  of  1921,  Gennany  supplying-  in 
the  seven  months  of  1922  3,539  tons,  and 
all  other  countries  3-1,891  tons.  In  July 
this  year  Great  Britain  exported  5,429 
tons  of  'block  plate,  as  agiainst  3,784  tons 
for  June,  the  total  for  the  seven  months 
of  this  year  being  32,251  tons,  and  for  the 
same  period  in  1921  only  6,552  tons. 
Theie  were  exported  for  the  month  of 
July  ,this  yeai  4I).8()9  tous  of  tinplate, 
as  compared  with  37,134  tons  last  year, 
and  for  the  seven  months  ending  July, 
1922,  261,377  tons,  as  compared  with  only 
115,061  tons  in  1921.  It  may  be  men- 
tioned that  Canada,  which  only  took  1,091 
tons  in  the  seven  months  of  1921,  took 
26  239  tons  during-  1922,  but  the  increased 
exports  to  Canada  appears  to  bave  been 
checked,  for  whereas  in  June  we  exported 
3,459  tons  of  tinplates  Canada  only  re- 
ceived 1,564  tons  in  July. 

For  the  seven  months  ending  July  we 
exported  303,183  tons  of  galvanised 
sheets,  as  against  only  61,788  tons  for  the 
same  period  of  last  year.  For  the  month 
of  July  we  exported  37,739  tons,  as 
"ig'ainst  35,432  tons  exported  in  June. 


THE  TEXTILE  INDUSTRY. 

Progress  in  the  textile  industries,  parti- 
cularly cotton,  has  slowed  a  little  recently. 
This  has  been  due  to  several  economic 
causes,  but  chiefly  in  the  case  of  cotton 


to  the  erratic  behaviour  of  the  futures 
market.  There  is  plenty  of  enquiry  about 
and  many  oiders  would  be  placed  if  only 
the  price  of  raw  material  would  stand 
steady  for  a  little  time. 

Overseas  markets  are  not  recovering  as 
lapidly  as  was  anticipated  a  month  or 
two  hack,  and  the  home  trade  is  very 
apathetic.  That  there  is  comparatively 
little  money  about  is  evidenced  in  several 
ways  and  the  home  trader  is  undoubtedly 
feeling  the  slump. 

The  most  outstanding  featuie  recently 
has  ])een  the  lemarkable  turnover  of 
many  textile  concerns.  After  recording- 
heavy  lossess  in  1920~21,  the  reports  for 
1921-22  show  considerable  profits.  In  the 
case  oi  the  Calico  Prii  ters'  Associaticni 
litd.  a  higher  rate  of  interest  is  to  be 
paid  on  the  ordinai'y  shares.  The  annual 
report  of  John  Hetherington  &  Son  Ltd. 
is  a  most  excellent  one,  and  the  company 
has  mad,e  a  very  liandsome  piofit, 
enabling  them  to  pay  a  10  per  cent  divi- 
dend, and  give  a  2s.  per  share  bonus. 
The  company  have  a  full  order  book,  and 
all  their  men  are  employed  and  are  likely 
to  be  for  many  months  ahead.  The 
repeated  publicity  in  regard  to  the 
excellent  position  of  the  textile  machinists 
— probably  the  only  branch  of  engineer- 
ing that  is  doing  well  at  the  moment— is 
likely  to  bring-  about  an  extra  demand  for 
wages  in  such  towns  as  Bolton,  Oldham, 
Accrington,  Manchester,  etc.,  whei'^e  the 
big  works  ai'e  located. 

The  general  engineer  will  And  mucli  to 
jnteresi  him  and  will  liave  tlie  oppoitu- 
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nity  of  inspecting-  textile  machinery'  an 
accessories  at  the  Ilxliibition  to  be  lu'l 
in  the  City  Hall,  Manchester,  fru 
Octobei'  6  to  October  20.  A  great  numln 
of  interesting'  and  novel  machines  will  1 
(m  view,  in  addition  to  the  latest  methoi 
of  power  freneirati-nn  and  transmission.  I 
connection  with  the  exhibition  tl 
Tiwtih-  Recorder  is  offering  two  prizes 
£5  and  £2  lOs.  for  the  best  descriptii 
of  a  series,  or  any  individual  exhibit, 
those  of  our  readers  who  are  interested  \ 
would  advise  then  to  write  to  the  Te.rii 
Recorder,  l21,  Deansg"ate,  for  particuhn 

WEEKLY  OUTPUT  OF  COAL.  ! 

We  give  below  the  official  statemen: 
the  coal  output  at  the  mines  of  Gk 
Br-itain  for  the  four  weeks  ended  Augi 
12.    For  the  week  ended  at  that  date  t 


output  was  3,623,000 
with  5.121,600  tons  in 

tons, 

as  conipai 

the  previous 

and  4,5-'5O,(i()0  tons  in 

the  correspond i 

week  last  year. 

July  22 

July  29 

Aug.  :> 

Districts. 

Tons. 

Tons. 

Tons. 

To 

261,300 

284,800 

263,400 

22.'.|0 

71'J,700 

735,900 

711,600 

:-0  0 

Vorksliire   

83'2,400 

841,100 

876,000 

674  J 

Lancashire,  Cheshire, 

aud  North  Wales .... 

385,500 

396,300 

417,600 

;:29  D 

Derby,  Nottingham  and 

441  i 

617,-JOO 

626,400 

640,200 

Stafford,  Shropshire, 
Warwick,  Worcester 

SJ9,400 

344,000 

304,400 

u;  0 

South  Wales  and  Mon- 

mouthshire... .  .... 

938,200 

1,023,500 

1,040,300 

4i;  0 

Other  English  Districts 

91,800 

!'3,000 

100,200 

6!  0 

Scotland  

'-'02,300 

644,100 

707,900 

7i;  0 

Total  

4,390,800 

4,989,100 

6.121,600 

3,62  « 

'Bank  Holiday  wtek. 

— Board  of  Trade  Journal 


OPENINGS  FOR  BRITISH 
MACHINE  TOOLS. 

(From  Our  Own  Correspondent.) 

While  the  number  of  enquiries  for 
machine  tools  has  considerably  fallen  off 
during  the  last  12  months,  due  to  trade 
depression,  high  prices,  munition  sales, 
and  other  caiiseis,  there  are  still  many 
good  chances  for  special  machines  apart 
front  general  .standard  tools.  Buyers  of 
tho.se  specialities,  of  course,  realise  that 
they  will  require  to  pay  a  comparitively 
high  price  for  bringing  one  unit  through 
ihe  workshops,  but  the  chief  difficulty 
which  overseas  buyers  experience  is  to  get 
reliable  firms  to  handle  those  propositions 
a1  all. 

The  reason  of  this  is  that  the  majority 
of  niachine  tool  makers  ha.ve  adopted  a 
system  of  specialisation,  on  the  correct 
assuni])tion  that  only  by  manufacturing 
a  certain  type  of  macihme  in  bulk,  and 
perfecting  it  in  all  its  chief  essentials,  can 
they  hope  to  compete  in  the  world's 
markets,  and  theiefore  the  introduction  of 
"  sjiet'ials  "  has  a  tendency  to  upset  their 
organisation.  However,  in  the  belief  that 
at  a  time  like  this  there  must  be  some 
work.s  where  jobs  are  scarce,  the  following- 
enquiries  on  the  market  at  Ihc  presen't 
time  are  put  forward. 

An  Indian  user  of  machine  tools 
requires  a  hand-boring  machine  for  the 


purpose  of  a  boring-  test,  to  be  made  in  an 
outside  district  some  distance  in  the 
interior,  and  nearly  1,500  ft.  above  the  sea 
level.  The  machine  required  should  be 
a  portable  rig',  capable  of  reaching"  a 
depth  of  600  ft.  to  800  ft.  The  land  on 
which  boring  is  to  be  carried  out  is  formed 
of  limest'one  conglomerate  beds,  tnans- 
formed  into  hard  breccias  by  combined 
prrs<me  and  action  of  mineial  solutions, 
and  the  rocks  are  conspicuous  masses  of 
hardened  cement-like  fault  breccia 
formed  in  this  way.  Any  manufacturer 
(iuoting  will  reciuire  to  submit  a  full 
specification,  illustrations,  delivery  date, 
.shipping  specification,  and  cost  f.o.b. 
shipping-  port. 

An  Indian  buyer  also  enc[uires  for  a 
d(ml)le  spindle  boring  machine  .'suitable 
for  boring-  at  one  setting-  bntk  ends  of 
lofoDHitive  connecting  and  side  rods,  or 
their  !)]  asses,  and  to  bore  holes  12  in.  dia- 
meter up  to  12  ft.  centres  simultaneously. 
The  table  to  be  strong;  and  ligid  with 
T  slots  for  bolding-  down  hnlts,  and 
arrang-ements  for'  guiding  the  lower  end 
of  the  boring-  bars.  The  cross  rail  tc  b(> 
of  heavy  boxsection, surfaced  to  receive  the 
saddles,  M'hich  latter  are  to  be  adjusted 
across  the  cross  rail  by  hand  or-  power. 
The  .'pind'les  are  to  be  of  steel  of  larg-e 
diameter  revolving  in  adjustable  bearings, 
)irovi('ed  with  taper  .sflckei>,  iiidei)en- 
dently  operated,  and  ])rovided  with  hand 
adjustment  and  powei  feed  having  a  suffi- 


cient range  for  both  brass  and  steel  avu 
The  machine  to  be  arranged  for  belt  dn  . 
and  preference  will  be  given  to  a  mach  |3 
fitted  with  single  pulley  drive  and  chaie 
speed  gear  box.  As  in  the  foniie'i  . 
the  price  to  include  packing-  for  ort  i 
shipments,  and  full  details  to  be  giv  . 
Enquirer's  name  can  be  given  cn  ap]ili  - 
tion. 


PERSONAL. 


Engineer  Vice-Admiral  Sir  Gcoje 
Goodwin,  K.C.B.,  late  Engineer-in-Cl  |f 
of  the  Fleet,  and  Dr.  James  Colquh(f» 
Irvine,  C.B.E.,  F.R.S.,  Vice-Chancel' 
and  Pi  inciiial  of  8t.  Andrew's  T^iivei - 
have  been  appointed  by  an  Order  of  Co 
crl  dated  August  10,  1922,  to  be  nieml  - 
of  the  Advisory  Council  to  the  Comniii'' 
of  the  Privy  Council  for  Scientific  ;  1 
Industrial  Research. 


Professor    H.    S.    Hele-Shaw,  D.^ 
I.L.D..  F.E.S.,  ha.s  kindly  consented 
succeed   Capt.   H.   Riall  "Sankev,  C- 
C.B.E..  R.E.  (retired),  as  Pre.iideiit 
the  Association  of   Eug-ineers-in-Oha:  ' 
for  the  1922-23  session.       This  i< 
second  time  the  professor  has  been  pn  " 
dent  of  the  Association,  he  having  oc  ■ 
pied  the  chair  in  1912-1. The  pie>i(l  ' 
tial  address  will  be  delivered  in  Oelol 
and  due  notice  will  be  given. 


SEPTEMBER  2,  1922. 
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NEWCASTLE-ON-TYNE. 

(From  Our  Own  Correspondent.) 

Shipbnililiuo-  and  eoal,  the  Tyne's  twin 
iidustries,  have  very  little  in  common  ,iii->l 
-low,  the  formtn-  being  in  a  very  bad  way, 
jrrhile  the  latter,  comparatively,  is 
flourishing,  thanks  to  the  troulbles  or  the 
Kmerican  coal  OAvners.  Sir  Alexander 
alennedy,  the  managing  director  of  '.lie 
fs^orthiiniberland  vShipbuilding  (Jo.,  has 
!.ust   made    a    statement    which  largely 

I  xplarns .  building  stagnation,  and  at  the 
Jame  time  contains  a  hint  to  the  workers 

II  that  trade. 

l'  To  fold  one's  arms  and  wait  for  the  cost 
jif  living  to  fall  by  itself  would  be  a  most 
'disastrous  policy,  Sir  Alexander  declared. 
Vlieu  one  is  manufacturing  an  article  like 
ship,  the  working-  life  of  which  is  mea- 
:  ured  not  in  months  but  in  years  ahead, 

I I  is  unreasoimble  to  expect  that  pui  - 
'  hasers  will  be  willing  to  pay  a.  iirice  so 
i-mduly  weighted  with  such  a  temporary 
:  onditioii  as  the  present  high  cost  of 
liiving.  But  shipowners  should  also  recog- 
'.lise  that  in  the  shipbuilding  industry  the 
ilecrease  in  the  number  of  working  hours 
iiiight  well  add  a  pernranent  burden  to 
|,ire-war  costs.  The  disappearance  of  the 
rj!6s.  6d.  war  bonus,  plus  improved  output, 
j?vould  bring  labour  costs,  however,  within 
)iuch  a  conipassable  distance  of  pre-war 
\  osts  that  it  was  not  unreasonable  to  look 
L.0  shipowners  to  build  on  that  basis'  and 
l^earch  for  compensating  economies  in 
i^'ther  directions. 

I  The  Northumberland  Shipbuilding  Co. 
(launched   last    week   another  8,5()0-toii 
I  argo  liner  for  the  Moor  Line,  built  to 
!  jloyd's    highest    class,    under  special 
riirvey.      The    propelling    machinery  is 
[leiug    supplied    by    the  North-Eastern 
j 'larine  Engineering  Co.  Ltd.,  of  Wall- 
k*ik1,  consisting  of  a  set  of  tripJei-exjiansion 
'  ugines,  having  cylinders  27  in.  by  61  in., 
,'iving  a  speed  of  11^-  knots  per  hour, 
i  Newcastle  is  naturally  elated  at  being- 
elected  as  a  stopping  place  in  the  Royal 
^ero  Club's  circuit  of  Britain  race  next 
U'eek  for  the  King's  Gold  Cup,   and  I 
!  mderstand    that    permission    has'  been 
[granted  by   the   freemen's   stewards  to 
itilise  the  broad  expanse  of  the  Town 
I'loor  for  alighting  next  week.      In  the 
'ast  (and  first)  race  of  this  character,  13 
■ears   ago,    Verdrines,    Beaumont  and 
lamel  all  alighted  near  thisi  city. 

The  metal   market   continues  steady, 
ome  leading   quotations  being :  Copper 
heets   and   rods,    £94   per   ton;  tough 
(opper,  £69  to  £71;  electrolytic  and  wire 


[FROM  CORRESPONDENTS  AT  HOME  AND  ABROAD.] 

bar,  £72 ;  condenser  plates,  yellow  metal, 
basis,  9;^d.  per  lb.  ;  brass  tubes,  f  in.  by 
18G-.,  Is.  2fd.  per  lb.;  and  copper  tubes, 
basis,  Is.  li)d.  per  lb.  Lead  prices  rule  at 
£27  5s.  to\£27  10s.  for  pig,  £30  to  £87 
pig,  and  £40  lOs.  to  £40  15s.  for  red; 
ground  white  lead,  £58,  and  spelter,  £32 
15s.  a  ton. 

On  August  26  there  was  launched  at 


iJessrs.  Palmer's  Shipbuilding-  and  Iron 
Co.'s  yard  the  new  tanker  for  the  British 
Tanker  Co.  Ltd.,  and  the  vessel  was 
named  by  Lady  Greenway,  wife  of  Sir 
Charles  Greenway,  of  the  Anglo-Persian 
Oil  Co..  the  British  Premier.  The 
vessel,  which  is  one  of  8,400  tons,  has 
been  specially  adapted  for  the  conveyance 
of  light  oils.  One  novel  feature  of  the 
new  vessel  is  that  the  cargo  pumps  and 
steering  gear,  as  well  as  other  auxiliaries^ 
are  worked  entirely  by  electricity. 


SUNDERLAND. 

(From  Oik  (Jvvn  Correspondent.) 

Two  fine  engines  of  a  very  modern  type 
are  now  being  built  at  the  North-Eastern 
Kailway  works,  at  Darlington.  They 
are  three-cylinder  4-0-2  Pacific  type  loco- 
motives, fitted  with  superheaters,  and 
have  been  designed  by  Sir  Vincent  Raven, 
the  company's  chief  mechanical  engineer. 
It  is  expected  that  these  engines  will 
approximately  be  able  to  draw  a,  load  of 
about  550  tons,  travelling  at  60  miles  an 
hour.  Tliev  are  intended  for  fast  pasisen- 
g-er  trafKc  on  the  East  Coast  route.  The 
cylinders  and  steam  chests  are  in  one 
casting,  the  steam  chests  being  common 
to  all,  whilst  the  three  exhaust  chambers 
are  separate  to  the  bottom  of  the  blast 
pipe,  where  they  are  combined.  The 
cylinders  are  fitted  with  piston  valves, 
8|  in.  in  diameter;  the  valve  gear  is 
Stephenson's  link  motion,  and  is  employed 
direct  to  each  of  the  cylinders.  The 
driving  wheels  are  6ft.  Sin.  in  diameter, 
and  the  rigid  wheel-base  i,s  15  ft.,  the 
total  wheel-base  for  the  engine  being 
37  ft.  2  in.  All  three  cylinders  work 
on  the  front  coupled  pair  of  wheels,  the 
cranks  being  set  at  120  deg.  The  bogie 
wheels  are  3  ft.  1|  in.  in  diameter,  6  ft. 
6  ill.  wheel-base;  the  carrying  wheels  are 
3  ft.  9 J  in.  in  diameter,  fitted  with  a  radial 
with  a  side  movement  of  3i  in.  The 
boiler  is  fitted  with  a  round-topped  firebox 
casing.  The  distance  between  the  tufbe 
plates  is  21ft.,  the  tubes  are  2|  in.  in 
diameter,  and  the  smoke  tubes  5|in.  in 
diameter.  There  are  118  of  the  former 
and  24  of  the  latter,  with  superheating 


elements.  The  firebox  casting-  is  8  ft. 
long  by  6  ft.  5  in.  at  the  bottom,  the 
actual  grate  area  being  41  square  feet. 

The  tenders  are  of  the  self-trimming 
type,  can-ying  5 J  tons  of  coal  and  4,125 
gallons  of  water.  They  are  six-wheeled. 
The  combined  w^heel-base  of  the  engine 
and  tender  is  61ft.  llfin.,  and  the 
length  over  buffers  over  all  72  ft.  4f  in. 
The  weight  available  for  adhesion  is  60 
tons,  while  the  total  for  engine  and  tender 
in  working  order  is  143  tons  2  cwt. 


SHEFFIELD. 


(From  Our  Own  Correspondent.) 

There  are  more  encouraging  features  in 
the  trade  of  Sheffield  and  district  since 
the  holidays,  and  a  strong  disposition  to 
look  to  an  autumn  revival.  The  upward 
tendency  in  the  steel  trade,  which  is  one 
of  the  most  certain  evidences  of  the  "  turn 
of  the  tide,"  as  Sir  Albert  Hobson  puts 
it,  continues.  One  of  the  latest  instances 
is  that  Thomas  Firth  &  Sons,  who  have 
had  only  one  Siemens  furnace  in  fire,  are 
lighting-  up  two  more.  This  fimi  alone 
has  a  capacity  for  2,000  tons  a  week 
output. 

Not  least  interesting  of  all  is  the  fact 
that  an  arrangement  has  been  come  to 
between  Firths  and  John  Brown  &  Co., 
who  are  allied  firms  and  whose  works 
merge  into  one  another,  wberebj-  certain 
orders  that  are  received  are  to  be  worked 
on  the  F'iitih  plant  and  sonie  of  Brown's 
men  are  to  join  Firths  in  the  working  of 
the  plant.  The  arrangement  is  intended 
to  ensure  the  best  economic  results,  as  the 
Firth  plant  is  very  modern.  Botb.  firms, 
however,  have  a  number  of  Siemens 
furnaces  that  have  not  been  started  up. 

Industrial  Steels,  Cammell-Lairds,  and 
Samuel  Fox  &  Co.,  as  well  as  Steel,  Peech 
&  Tozer,  give  indications  of  more  activity 
on  their  steel  furnaces.  Steel-Peech's, 
however,  have  now  six  furnaces  going-  in 
their  Templeboro',  three  at  Masbro',  and 
two  at  their  old  works.  That  is  11  out  of 
a  total  of  23. 

A  very  special  feature  in  local  industry 
at  the  present  time  is  a  revival  in  the  steel 
wire  trade.  Good  reports  are  to  hand 
from  all  the  works  engaged  in  wire  draw- 
ing and  rolling.  Kayser-Ellison  are 
doing  a  fair  amount  for'  U.S.A.  Steel- 
Peeeh's  are  putting-  their  famous  Morgan 
continuous  mill  on  two  shifts,  which 
means  a  boom  of  orders,  as  the  output  of 
this  wire  mill  is  enormous.  At  Fox's  good 
time  is  being  put  in  on  wire  rolling,  and 
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notably  on  the  production  of  umbrella-rib 
wire. 

Some  concern  is  being-  expresed  in 
Sheffield  'by  the  announcement  that  the 
Grlasgow  Corporation  has  given  a  contract 
of  £15,000  for  tramway  track  work  to  an 
American  firm,  the  price  ibeing-  £3,000 
less  than  the  lowest  British  tender — from 
a  Shefheld  hrm.  The  goods  are  mainly  of 
cast  manpanese  steel,  and  the  idea  is  dis- 
counted that  it  was  a  case  of  beating' 
Sheffield  in  open  competition  in  her  own 
speciality.  The  sug-g-estion  is  that  there  is 
some  special  reason  to  account  for  the 
difference  in  quotations  on  this  occasion. 
It  is  specially  gratifying,  therefore,  to 
learn  from  the  chairman  of  United  Steels 
(Mr.  Albert  Peech)  that  Sheffield  steel 
rail  rollers  have  nothing  to  fear  from 
American  competition,  their  chief  com- 
petitors are  Continental. 

A  very  certain  index  to  the  forward 
movement  is  indicated  by  the  Sheffield 
CHiamber  of  Commerce  returns,  which 
show  that  the  number  of  certificates  of 
mark  of  origin  issued  for  steel  g"oods  for 
export  is  five  times  larger  than  in  the  cor- 
reisponding-  month  last  year.  There  has 
ibeen  a  progressive  move  each  month. 


BIRMINGHAM. 

(From  Our  Own  Correspondent.) 

One  hears  of  very  little  going"  on  in 
engineering-  circles ;  one  or  two  firms, 
especially  the  General  Electric  Co.,  seem 
to  Ibe  fairly  busy ;  at  any  rate,  they  get  a 
run  of  orders,  tout  naturally  concerns  of 
their  capacity  want  very  substantial 
orders  to  keep  all  their  departments  busy, 
and  no  one  would  venture  to  suggest  that 
any  firm  in  the  Midlands  has  all  its 
departments  well  occupied.  In  the  engi- 
neering, pure  and  simple,  there  seems  to 
ibe  a  distinct  lack  of  enterprise  on  the  part 
of  purchasers,  and  although  many  g"ood 
orders  are  due  to  toe  gnven  out,  they  do  not 
.seem  to  have  matured  as  yet,  and  the 
industiy  is  badly  in  want  of  something 
that  will  g-ive  reasonable  employment  to 
a  reasonable  number  of  men. 

Particular  complaint  is  made  toy  those 
specialising  in  bridge-touilding-  and  con- 
structional engineering;  some  short  time 
ag-o  they  had  reason  to  think  that  there 
would  toe  a  tourst  of  activity  in  their  line, 
and  it  was  hoped  that  the  f  oundry  exhibi- 
tion would  give  a  fillip  to  trade  toy 
showing'  the  immense  possibiilities  of  firms 
who  specialise  in  constructional  work,  but 
in  the  Midlands,  at  any  rate,  firms  are 
vei-y  slack,  and  undoutotedly  they  have  to 
fear,  and  ha.ve  leg'itimately  feared,  the 
competition  of  firms  who  are  on  the  sea- 
board, toecause  the  o_uestion  of  transport 
now  comes  into  practi(;ally  every  contract 
in  a  very  definite  and  exacting  way. 

So  important  is  this  matter  of  trans- 
port charges  deemed  that  the  Birmingham 
Chamber  of  Commerce  are  trying  to  brino' 
about  a  confen-ence  between  the  iroif- 
founders  of  the  district  and  the  railway 
authorities. 

Some  people  take  a  rather  morbid  view 
of  the  future  of  inland  firms  engaged  in 
honvy  constructional  work,  bait  one  does 
not  know  that  there  is  any  reason  to  believe 


that  they  would  miss  their  full  share  of 
orders  if  only  conditions  were  to  rapidly 
improve . 

It  is  a  solid  fact  that  owners  of  tolast 
fui-naces  find  themselves  unable  to  pro- 
duce at  sufficiently  cheap  prices  to  get 
good  contracts,  solely  because  of  the 
heavy  freig'htage  charges.  They  feel  that 
if  these  could  toe  reduced  they  would 
forthwith  have  an  excellent  chance  of 
finding-  themselves  in  a  good  position,  tout 
so  long  as  the  railway  charges  are  as  pro- 
hibitive as  they  are  at  the  moment,  then 
it  seems  almost  impossible  to  hope  for  any 
revival  in  the  Black  Counfi-y. 

Some  of  the  rolling  stock  fii-ms  are 
expecting  a  great  deal  from  their  experi- 
ments (at  the  request  of  the  tube  com- 
panies) in  reg-ard  to  steel  passeno'er 
coaches,  which  are  said  to  toe  abnonnally 
lig'ht  and  yet  specially  stiong.  When 
the  orders  for  these  are  placed  they  will 
be  sitbstantial  ones  indeed,  and  should 
the  coaches  prove  successful — and  that  is 
scarcely  doubted — there  may  be  a  revolu- 
tion in  railway  carriage  building.  Eveiy- 
thing*  points  to  experiments  toeing  made 
in  the  direction  of  carriages  specially 
adapted  to  the  new  electric  era  which  is 
coming.  And  when  it  comes  the  amount 
of  work  it  will  bring-  in  its  train  will  be 
prodigious. 

Thei:'9  is  general  dulness,  ho^^•ever,  in 
regard  to  engine  touilding',  while  the 
orders  for  tooilers  are  scarcely  nil. 

The  motor  car  season  has  now  i-un  its 
course,  and  the  trade  has  toeen  decidedly 
slow  of  late,  save,  indeed,  to'  reiiort  of 
one  or  two  firms  M-hose  orders  appear  to  toe 
ovei-whelming.  The  motor  cycle  trade  has 
also  gone  dead  slow. 


WEST  RIDING  OF  YORKSHIRE. 

(From  Our  Own  Correspondent.) 

On  the  whole,  the  iron  and  steel  manu- 
facturing indusfry  remains  slack  in  Leeds. 
Some  small  orders  have  toeen  toooked  toy 
the  locomotive  builders  and  the  machine 
tool  makers  which  improve  the  outlook 
somewhat.  An  order  for  four  loconu)tive 
tooilers  for  the  Ceylon  Government  llail- 
ways  has  recently  toeen  executed  toy 
Messrs.  Kitsons,  while  Messrs.  The  Hun- 
slet  Engine  Co.  have  two  tooilers  in  hand 
for  the  Peruvian  Central  Railway.  An 
order  for  a  sample  electric  all-steel  pas- 
senger coach  for  experimental  operation 
on  the  London  titbe  railways  has  toeen 
placed  with  Messrs.  The  Leeds  Forge  Co. 
Ltd.  toy  the  London  Electric  Railway  Co. 
Ltd.  As  we  understand,  orders  have 
been  placed  with  other  well-known  makei's 
in  other  parts  of  the  country;  the  outcome 
of  this  competition  is  awaited  with 
interest. 

Amongst  recent  orders  placed  by  the 
Admiralty  amongst  the  machine  tool 
makers  in  the  West  Riding",  we  may  men- 
tion the  following,  viz.  :  Forging  machine, 
Messrs.  Greenwood  &  Batley  Tjitd.  ;  wire 
rope  shearing  machine,  Messrs.  Scriven  t.*f 
Co.  litd.  :  milling  machine  and  gear  plan- 
ing machine,  Messrs.  Parkinson  &  Son, 
Shipley. 

Messrs.  R.  Dempster  &  Sons  Ltd., 
Elland,  and  Messrs.  DrakesT.td..  Halifax, 
have  recently  secured  contracts  for  gas 


works  plant  at  the  Darenth  TrainiiiL 
Colony  under  the  Metropolitan  Asyluin 
Board.  The  latter  firm  have  also  succe^ 
fully  tendered  to  the  Pljinouth  Towi 
Council  for  new  retort  toenches  am 
telpher  work.  Messrs.  S.  Denison  &  Sn; 
Ltd.,  Leeds,  have  received  an  order  foi  : 
15  ton  weiglitoridge  from  the  Ramsgat* 
Gas  Committee. 

We  are  informed  toy  Messrs.  August 
Muffle  Furnaces  Ltd.,  Halifax,  that  the- 
have  quite  recently  secured  three  repi  n 
orders  and  five  new  orders  for  their  paten 
standard  muffle  furnaces  for  heat  tre:  ' 
ment,  normalising,  annealing  and  ca-i 
hardening-.  They  have  also  toooked  i 
order  for  eight  of  their  various  types  < 
core  and  mould  drying  ovens. 


SOUTH  STAFFORDSHIRE  AND 
WORCESTERSHIRE. 

(From  Our  Own  Correspondent.) 

The  slight  improvement  in  trade  in  ili 
Black  Country,  recorded  in  a  recent  left  ■ 
is  still  iu  evidence,  and  the  number  < 
works  partially  employed  is  greater  tlj;i 
for  some  time  past.  This  district  appea 
to  be  getting*  its  fair  share  of  the  ordi' 
which  come  on  to  the  market.  Tru' 
business  is  spasmodic,  indicating  tli; 
buyers  and  merchants  continue  to  tal 
very  few  risks,  and  order  material  to  covi 
bare  requirements  only.  More  activity 
noticeable  in  the  engineering  branchi' 
Thus  far  it  is  signalised  ill  this  area  toy 
widening  enquiry  rather  than  by  defiiii 
increase  in  contracting,  but  some  progrc 
has  been  made  w-ith  regard  to  tousiin' 
actually  put  in  hand  and  in  the  facilili' 
for  dealing  with  it.  It  is  considered  I 
authorities  hereatoouts  that  prospects  a 
now  favourable  for  a  wider  diffusion 
activitv  in  the  whole  rang'e  of  the  en^ 
ueering'  industry. 

Wolverhampton's  motor  firms  who  ha 
done  well  this  year  are  still  turning  n 
machines  to  a  remarkable  extent,  thoiii 
the  extra  keen  demand  from  all  parts 
the  world  has  subsided.    The  chain  tra 
of  Cradley  Heath  is  slightly  more  acii 
following  the  reopening  of  some  of  t 
shipbuilding  yards.     The  electrical  ai 
constructional  machinery  branches  of  t 
engineering    industry    of    this  distri( 
which  have  been  quiet  for  some  time,  vsIm 
on  the  whole  a  faint  upward  tendem 
but,  if  truth  must  be  told,  matters 
still  uninspiring'. 

Manufactuiers  of  bar  iron  iu  this  d 
trict  are  now  looking-  forward  to  t 
autumnal  demand,  and  in  some  quarit 
it  is  stated  that  orders  have  slightly  i 
proved,  though  generally  business  is  il 
Makers  of  marked  bars  continue  to  en 
maud  £13  10s.  per  ton  for  their  prodiii 
but  in  the  unmarked  bar  department  c  i 
petition  for  the  small  volume  of  onl< 
coming  on  to  the  market  is  keen,  a 
prices  are  finely  cut.  Nut  and 
makers  were  glad  to  take  advantage  of  i 
Wakes,  wliich  ha\a>  been  held  in  t 
Darlaston  district  this  week,  to  tale 
full  week's  respite  in  the  hope  flint  or  l> 
would  accumubite  in  the  intei-\-al.  'I 
is  reflected  in  the  bar  mills,  which  havi 
little  woik  on  hand,  tout  could  (h'  will 
considerably  i;reater  vohnne.  Jielui 
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pars  continue  to  be  offered  in  this  distriot 
jit  £8  15s.  delivered,  fully  £1  below  the 
I  lome  price,  but  even  at  this  figure  few 
^rders  are  going-  abroad.  The  demand  for 
'encing  iron  is  steady,  and  sellers  seem 

0  have  no  difficulty  in  getting'  their  price 
.)f  £10  to  £10  2s.  6d. 

i.  The  demand  for  galvanised  sheets  shows 
'  -onsiderable  improvement,  and  prices  of 
I'calvanised  corrugafeds  of  24  w.g.  have 
increased  by  from  5s.  to  lO's,  per  ton, 
"lamely,  from  £16  and  £16  5s.  to  £16  10s. 
Irhere  is  still  room  for  improvement,  how- 
rsver,  the  mills  being  by  no  means  fully 
[occupied. 

,  Some  makers  of  pig'  iron  who  supply 
'■his  district  have  this  week  made  an  effort 
|  o  secure  price  advances  on  account  of  the 
l-ise  in  fuel  prices,  but  other  furnaces  not 
'laving  fallen  into  line,  and  consumers 
itmying  in  the  cheapest  market,  these 
melters  have  been  compelled  to  abandon 
,^he  effort.  Sales  tonnages  continue  to  be 
hi  small  dimensions,  w-hether  for  foi'ge  or 
foundry  iron.  An  increased  number  of 
[irders  for  forge  material  have  been 
placed.  Work  at  the  foundries  in  this 
iflistrict  is  a  little  more  regular  than  it  has 
^een  of  late.  For  Derbyshire  No.  3 
I'oundiy  iron  £4  2s.  6d.  would  appear  now 
I'o  be  the  top  price.  Northamptonshire 
Poundiy  is  quoted  £4.  The  buying  of  pig' 
Iron  foT  America  does  not  affect  this 
'iistrict. 

Steel  manufacturers  are  more  or  less 
iiarking  time,  doing-  jxist  about  the  same 
'  luount  of  business  with  half  products, 
lut  nothing  with  finished  bars.    The  drop 
11  prices  has  not  broxxght  an  increased 
nlume  of  trade,  and  makers  locally  do  not 
'  f'gard  the  nxovexxxent  with  favoxxr.  They 
■  ontend  that  prices  were  already  so  low 
s  to  leave  a  very  thin  mai-g"in  of  profit, 
nd  that  this  last  redxxction  makes  matters 
Considerably  woi^se.       The  decontrol  of 
Mrices  has  broxxght  with  it  a  good  deal  of 
[nice  ix'regxilai'ity,  and  the  consenxxence  is 
i|hat  consxxmers  hesitate  to  place  forward 
'lusiness.     The  i-edxxced  nxxotation  of  £9 
,'or  ang-les  is  not  popxxlar  with  pi-oducex-s, 
J'Ut  they  are  driveix  to  it  by  stress  of  cir- 
;  ximstances,  ordei-'s  being  badly  needed. 
pnQ  firm  is  stated  to  have  sold  finished 

1  ars  at  £(S  17s.  6d.  Better  reports  are  to 
'and   respecting  billet  orders,   some  of 

ij^hich  are  stated  to  have  been  accepted  at 
"'7  per  ton.     The  nonxinal  qxxotation  for 
1  illets,  however,  remains  £7  5s. 
u 

\  UNITED  STATES  OF  AMERICA. 

^;    (From  Our  Ow^n  Correspondent.) 

f  Manganese  ore  has  always  been  on  the 
ree  list.    It  is  now  proposed  to  collect  a 
'  uty  of  11.20  dols.  per  ton  on  the  average 
\.ves.    The  cxxrrent  price  of  average  oi-es 
ixms  aboxxt  16  dols.  per  ton.  Standai'd 
i  Tade  ferro-mangianese  is  to  carry  a  dxxty 
I  if  _  33.60  dols.    per   ton  .   present  market 
jirices  being  70  dols.  or  less  per  ton. 
■'  This,  as  the  Journal  of  Commerce  (New 
>  ork)  points  oxit,  is  an  essential  xnaterial 
Q  the  manufactxxre  of  all  steels.    This  tax 
nil  enhance  the  cost  of  all  steel  products 
nd  be  reflected  in  the  price  consumers 
•'ill  have  to  pay.     This  burden  will  be 
ixost  heavily  felt  in  the  export  business, 
'k^nd  as  our  steel  industry  is  under  the 


iiecessity  of  finding  foreign  markets  for 
some  20'  per  cent  of  its  capacity  output 
if  it  is  to  maintain  in  full  activity  what 
ihe  effect  will  be  in  a  closely  coxnpetitive 
market  is  obvioxxs. 

Railioad  eiabaigoes  have  caused  the 
placing  of  emergency  orders  in  Bi'itain  for 
some  (),000  tons  of  pig-  iron,  by  New 
England  intei'ests.  A  few  small  lots  have 
been  delivei-ed.  'Most  of  the  orders  are  to 
come  fi-om  Scotland  for  the  reason,  as 
stated  here,  that  this  ii-on  comes  nearest 
to  that  from  Buffalo  in  its  composition  and 
working'  qualities. 

July  sales  of  fabricated  strxxctural  steel 
amoxxnted  to  62  per  cent  of  shop  capacity, 
as  against  71  per  cent  in  Jxxne,  accoi-ding 
to  repox'ts  made  to  the  Department  of 
Oommerce  by  almost  the  entire  fabricat- 
ing' indixsti-v'.  Actxial  sales  in  Jxxly 
amoxxnted  to  127,765  tons  by  fii-nxs  having 
a  capacity  of  204,540'  tons. 

The  capacity  of  the  121  finns  now 
I'eporting  to  the  Department  of  Commei'ce 
is  considerably  larger  than  the  pi-eviously 
estimated  total  shop  capacity  of  the 
United  States. 


Erection  of  a  steel  mill  to  cost  2.500,000 
dols.  will  be  started  at  Greenville  imme- 
diately bv  the  Greenville  Iron  &  Steel  Co., 
which  plans  to  have  it  in  operation  by 
next  spi'ing.  The  plant  will  consist  of 
one  50'-toxi  blast  furnace,  four  60-ton 
open-hearth  furnaces,  oxxe  10-ton  open- 
heai'th  fxirnace  for  special  and  analytical 
A\oi-k,  foxxr  roUiug  mills  and  a.  cold- 
drawing  mill. 

High-grade  alloy  steel  will  'be  made 
and  it  is  declared  that  fully  half  of  the 
proposed  oxxtpxxt  has  been  sold.  The  oxit- 
put  is  to  be  165,000  tons  of  steel  a  year 
and  182,000  tons  of  pig  ii-on.  About 
110,000  tons  of  pig  ii'on  will  be  xxsed  in 
the  new  plant. 


Another  week  of  unabated  strikes  has 
greatly  ag'gi-avated  the  difficxxlties  of  both 
prodxxcers  aixd  consxxmei's  of  ii'on  and  steel. 
The  week's  recoi'd  is  at  least  10  addi- 
tional blast  fxxrnaces  down  and  more  steel- 
miking-  and  mill  capacitv  in  idleness. 
This  makes  at  least  50  blast  fxxi-nafes 
banked  or  blown  oxxt  in  the  past  foxxr 
weeks.  The  oxxtlook  is  even  more  dxibioxis. 
Further  sweeping  curtailment  of  capacity 
appears  inevitable. 


According  to  the  Iron  Trade  Reviev) 
European  mai'ket  cable,  the  exports  of 
British  ii'on  to  this  country  in  July  were 
over  25,000  tons. 


The  Machine  Tool  Builders'  Association 
(American)  in  its  monthly  review  for 
Axxgxxst,  says  in  pai-t :  — 

"  Now  is  the  time  to  watch  the  signs. 
In  previous  cycles  pig  iron  productuui 
generally  reached  the  peak  of  the  preced- 
ing cycle  aboxxt  20  months  after  the  low 
point,  and  not  much  befoi-e  that  time  did 
the  demand  for  machine  tools  become 
brisk.  According  to  this  past  histoi->' 
demand  for  machine  tools  may  be 
expected  to  be  active  by  Febrxiary  or 
March  of  1923. 


"Machine  tool  demand  Ies])Oll^l^  to  the 
upswing  considei'ably  later  than  other 
demand,  so  that  the  concerns  that  have 
been  a'ble  to  survive  the  "heai't-bi-eaking" 
slump  ought  soon  be  in  a  position  to  begin 
the  exhilarating  i-ise  on  the  upward 
swing. 

"  The  shortage  of  industrial  equipment 
is  not  yet  a  marked  limitation  on  produc- 
tion in  any  line  of  business  at  this  time. 
However,  with  the  g-rowdng  shortage  of 
labour  relative  to  g-eneral  demand,  the 
demand  for  high  prodxxction  eqxxipment 
will  come  on  sti'onger  each  month,  and 
will  be  i-eflected  in  machine  tool  orders." 


The  opiixion  among  manufacturers  of 
small  tools  and  buildcTs'  hardware  is  that 
duiing  some  Aveeks  the  demand  for  many 
lines  of  hand  tools  has  been  making  mai'ked 
gains,  until  now  it  appeals  that  this 
df-mand  is  rapidly  ovexliaxxling  the  ability 
of  the  makers  to  produce  them,  witli  the 
lesxdt  that  there  are  gi'owing  indications 
of  a  shortage  before  long. 


The  politician  in  this  counti-y  has  been 
for  many  yeai's  afraid  of  "  the  labour 
vote,"  aithoug'h  there  has  never  been  in 
the  histoi-y  of  the  United  States  any  men 
or  set  of  men  who  could  "deliver"'  this 
vote  at  the  polls.  United  States  Senator 
Fletcher  told  me  this  during  a  long 
joxxrney  we  made  together  many  years 
ago,  and  his  statement  holds  good  at  this 
wi'iting.  I  am  led  to  recall  this  incident 
by  a  recent  statement  by  Governor  Allen, 
of  the  State  of  Kansas.  First  it  should 
be  mentioned  that  Kansas  has  established 
an  indxistrial  court  for  the  compxilsoiy 
settlement  of  indxxsti'ial  dispxxtes  without 
recoxxrse  to  strikes,  and  that  the  Governor 
has  always  stood  for  boih  employer  and 
worker  being  accorded  their  fxxll  rights. 
He  is  not  a  reactionai-j'  in  any  sense.  In 
the  coxxrse  of  an  address  last  weekadvocat- 
ing  the  establishment  of  a  National 
Industx'ial  Court,  he  thus  chai'actei-ised 
the  i^mexican  type  of  laboxxr  leader: 

"  The  business  of  becoming  a  labour 
leader  is  a  gi'eat  indxxsti'v  to-day.  Thei-e 
are  150,000  secretaries  of  war  for  la'bour, 
drawing-  60,0'00.0'nO  dols.  a  year  from  the 
pockets  of  the  laboxxring  men.  They  are 
opposed  to  an}'  peaceful,  jxxst  basis  of 
settling  laboxxr  dispxxtes  becaxxse  they 
know  that  once  the  laboxxring  men  see  that 
the  Government  ean  deal  justice  to  them 
it  no  long'er  will  be  ixecessary  for  thexix  to 
dig  deep  into  their  pockets  to  pay  these 
hard-faced,  soft-handed  i-adicals  who  prey 
u]>on  the  wm'kin"'men  of  the  nation  for 
a  px-ospei'ous  livelihood." 


The  coal  sti'ike  in  the  'bituminous  fields 
of  Illinois  and  Indiana  has  been  settled 
on  the  basis  of  the  old  wage  scale,  and  a 
commission  is  to  be  appointed  to  investi- 
gate the  facts  in  the  other  points  at  issxxe. 
It  is  expected  that  the  report  of  this  body 
will  not  be  xnade  before  some  time  next 
year.  The  'leader  of  the  men  has  expressed 
the  opinion  that  the  aoieeuxent  will 
prevent  future  conflicts  of  the  maenitixde 
of  the  present  strike;  oxi  the  other  hand, 
one  of  the  mine-owners'  officials  calls  the 
pact  a  victory  for  the  owners.  The  new 
arraixgement  offers  no  relief  from  hio'h  fuel 
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prices.    Working  rules  and  wages  remain  through    its    Facilities    Cbmmittee,    has  GERMANY. 

at  the  peak  of  war  levels.   Coal  which  sold  agreed  to  ibear  one-third  of  the  cost  and  (Reuter's  Engineering  Service.) 

for  1.75  dels,  to  2.00  dols.  last  March  now  the  Dominion  Government  will  guarantee  n           n  -n  -r»  ■ 

fetches  from  7.75  dols  to  8.25  dols.  one-third    of    the    'bonds,    according    to  German  Engines  for  Hussia.— During 

  officials  of  the  concern.     They  say  that  ^'le  present  month  280  railway  engines. 

/T?^TT^^T>'c  -f^^r^.^^^T>.^.n  <lvT,T7Tr^Tr  ^  ^1^^  ^l^'^e  largest  steel  works  in  Britain  nnported  from  Germany,  have  arrived  at 

(KeUTER  S  Engineering  service. )  .                 i     •    °ji              •     j.                tt-  i  Hip  nnrt  nf  PA+rf^ornrl 

^  interested  m  the  project  are:    Vickers,  nie  poir  oi  jreiiograa. 

Incrk\sbd  Pay  for  Steel  Workers.—  Lrtd.,  Simon  Carves  Ltd.,  and  the  Well-   

The   Bethlehem   Steel   Corporation,    the  man,  Smith  (h^en  Engineering  Corpora-  Strikes  in  Germany. — As  a  result  of 

Midvale  Steel  and  Tube  Co.,  the  Brier-  tion.  <^  dispute  about  wages,  some  4,000  woik- 

liill  Steel  Co.,  and  the  Republic  Iron  and   .  men  of  the  Goerlitz  Wagon  &  Maschinen- 

Steel   Co.,    following    the   lead    of   the  /td          >    -i?                   c            \  bauanstalt    have     struck    work.  Th' 

United  States  Steel  Corporation,  announce  (Reuters  Engineering  Service.)  workmen  of  the  metal  works  at  Gruen- 

their    intention    of    making    a    similar        jS'ew    Pier,    at    A\\ncol:ver.          The  ^>erg,  Neusalz  and  Kotzenau  (Silesia)  have 

increase  in  the  wages  of  day  lahourers.  Canadian  Pacific  Railway  Co.  have  called  ^^so  struck  for  the  same  reason.  Souk 

In  trade  circles  it  is  believed  that  the  wage  for  tenders  for  the  completion  of  their  0,000  metal  workers  at  Leipzig  have  bei  i 

advance  indicates  a  great  increase  in  the  new  ocean  pier  at  Vancouver,  and  the  locked  out  owing  to  their  non-acceptam  ^ 

demand  for  steel,  and  the  likelihood  of  an  contract  will  be  awarded  shoi-tly.      The  of  the  employers'  terms. 

early  advance  in  the  price  of  metal.  structure  will  be  comoleted  by  September,   

1923.    It  is  to  :be  800  ft.  in  length  by  Price    Increases  . — The    Coninierc  ia 

333  ft.  in  width,  and  provision  is  made  for  Secretary  at  Cologne  has  foiTvarded  ti 

AUSTRALIA.  a  future  extension  of  300  ft.    This  is  to  the  DeDartment  of  Overseas  Trade 

(Reuter's  Engineering  Service.)  "  ereosoted  timber  str-ucture  consisting  following  extracts  from  the  German  Pr.^ 

of  a  heavy  deck  with  two-storey  freight  dealing  with  recent  m-ice  increa.ses : — 

Labour  TO  CoMiUT  Wage  Reductions,  sheds  above  and  the  latest  elevators  and  -^.^ste    Pipes.-TIic    German  Wa^t, 

-A    conference    of    62    trade    unions  freight    handling    appliances    will    !be  Ripe  Sales  Office  decided  unon  an  increa^. 

assembled  at  Sydney  to  lormulate  opposi-  provided  f  ^i,      i       ■      t         ^  ■'  j.  • 

,        1             %                   1     u  ^  of  the  sale  Drices  for  cast  iron  waste  dith' 

tion  to  reduction  of  wages    and  altered    ,     run  q  nna         j.        -uu         i.  't 

1  •             J  ,•          I,         J       J.  J  bv  Mk.8.000  per  ton  witih  ettect  as  Iron 

working    conditions,    has    advocated    a  ^,               .                            -r,  \'    „  +  i 

T       £  ti        i„        „  J  "  „,„„„„^„  Contract  Awarded  for  the  Erection  August  i. 

policy  or     go  slow     and     measure  for  -r,                -o                               a  m  .  n-, 

measui  e"  and  has  also  recommended  all  ''^  Bridge  in  British  Columbia.— A  Electro    Technical    Articles.— Q  la 

A  "  A    !■'    '    •     '  X  " '  4.   •    -1    1           ^  contract  has  Ibeen  awarded  bv  the  Depart-  Price  Office  of  the  Central  Union  of  IIk 

Australian  unions  to  act  similarly.  f  jy          -,^r    i     V-    -  . i  r<                   ,      m  umuu  ui  m 

ment  of  Public  Works  for  the  erection  Germa!i  Elpctio  Technical  Industlrv'  ha 

=  of  a  new  150,000  dols.  steel  and  concrete  decided  to  increase  prices  with  effect  a 

PAMARA  bridge  across  the  Columbia  river  at  Revel-  from  August  11  bv  an  average  of  40  vv 

LANAUA.  rpj^p  ^^^.^1  length  of  the  super-  cent 

(From  Our  Own  Correspondent.)  structure  will  be  slightly  over  1 ,00-0  ft.  Brass  Plates  and  RoDS.-The  Uniu. 

Quebec— The  establishment  of  Ameii-  ^^^'"/^"If"  ^^i.*"        ,      a'bout  500  tons  of  j^^.^^,.  Ww-ks  of  Gennany  have  increase, 

can  ba-auch  factories  in  Canada  continues  ^^^^1.    Ihis  i.s  the  largest  bridge  contract  ^|,^  ^,,,5,,^  f^^,  ^^.^.^^^  ^^i^^^'       Mk.6.500  1 

this  year  to  a  greater  extent  than  ever.  ^^'''^"-fi  \j .  ^'^^  Government  of  British  Mk.36.000,     and     for    brass    rods  Iv 

Among  the  American  industries  to  locate  ^oiumbaa  this  year.  Mk.4,500  to  Mk.27,000  per  100  kg.,  wit 

in  Canada  within  the  past  few  months  =======  effect   as    from    August   15.  (Devtsi-li 

have  beien  a  coppei'  and  hraiss  concern  at  Berf/irnks  Ze/tun/j^  August  17,  19?2V 

Toronto,  cutlery  manufacturers  at  Hamil-  INDIA.  Germ.\n     Stahlbund.— The  Deutsrli 

ton    and    Welland,    electric    bulbs    at  (Reuter's  Engineering  Service.)  Stahlbund  held  a  meeting  on  Augu.st  1 

O^^hawa,   hosiery  at   Guelph,   automobile  j^^^^^   Rulw^ys  —In    view    of    the  ^'o^sisting  of  a  committee  of  representa 

plants  at  Sarnia  and  Windsor.  •          ■,•       j    ■  ■'      '  0                  .■         r-  fives  of  manufacturers    consnniers  an 

^  impending  decision   of   the   question   of  \     -t        mctmuai  luieis,   cousumeis.  .wi 

  State  V.    companv   management    on   the  ''']^       en ual  number  of  employe, 

St.    John's,    NEWFOUNDLAND.-Three-  Indian  railwavs,  numerous  representations  l'^'^  employees  for  the  purpose  of  res-ulat 

quarters  of  a  million  tons  of  ore  are  to  be  bv  commercial  and  interested  bodies  are  j"-  f'""'''  f^,  standard  prices  of  the  St.hl 

delivered  to  Rotterdam  from  Wabana  for  being  received  bv  the  Railwav  Depart-  •  ^^^f  f/  fl^^.f"/^'? 

,       1  •         ,     •           1     •  4.     /I  r      \             j-i                TT  ■  -J-  1  Ti  concerning  the  position  of  the  market,  tli 

transhipment  via  canals  into  (jermany.  ment.     Among  others,  the   United  Pro-  ■   T.-  ^  1    i  .i 

m     1    ^  .  „           ill  nnn  i.         c       '  •         -D^    st-r^    ^■£                 i-  economic  conditions  and  pamcularlv  tn 

iwelve  steamers  ot  11,000  tons  ot  ore  a  vmces  Board  of  Industnes  favours  State  ti        s  ^r^              ^   -i    '    ■  i.-       't  a 

i\          X       -li-Dj-ij       \  i.  i.ciiT7iiTT            1  efrect  ot  the  present  i  epreciation  ot  t!i 

month  are  to  sail  to  Rotterdam  between  management    of    the   Ea^t    India.n    and  ^^^^^^^        ^^-J      ^1^^  following  stanchn 

now  and  December.    Overseas  shipments  Great  Indian  Peninsular  Railways  on  the  ^^^.-^^^  ^^^^  unanimouslv  decided  upon 

?LTr  "l     IZ^^f    T^r^  been  prac-  expiry  of  the  present  lease.  ^           ^3   ^„  ^^^^^  f^^.^J 

tically  nil  since  1914.    The  new  contracts  The  Board  also  urges  the  association  of  the  <.„d  of  tl.e  month      (Per  1  000  ko-  f 

with  (.erman  agencies  will  bring  about  a  a.statutorv    committee    of    10    officials,  Thomas  trade  oualit;  and  usual  freiul 

«^    P.^t''"'*'"    P^'^'^P"'^*^'  including  five  Indians,  with  the  Govern-  .lau.ses):-       -  ^ 

wabana  clistrict.  ment's  agency,  with  a  view  to  makinff  the  Marks. 

State-managed  railways  more  amenable  to  'roilinp- 19  ^i^n 

Victoria,  B.C. — The  Goveinment  has  the  public  requirements.  Billets'^  ! 2n  2-^ii 

annouiu'ed  that  at  the  next  ses.sion  oF  the  _  Sheet  biUets    20.siin 

Provincial  Leg-islature  it  will  introduce  Sections   w   2."?.7no 

legislation  which  will  make  it  possible  FRANCE.  T?ar  h-on    24.o.-,o 

V      i\     f\      I   i>           c-i    1  /~t          tr  r.nn  />,-,/->  Univer.sal  plate    2ii.l.M> 

lor  the  Coast  If  ange  Steel  Co.,  a  5,000,000  (Reuter's  Engineering  Service.)  Hoop  iron"  27. m 

dols.   cioi'i (Oration,   to  start  a  ]dant   at  a.  Wire  rod    2.'i.P00 

iKiiutin  British  (^)lambia  yet  tobe'jelecteil .  J^fav  French  Telephone  Invention. —  Thick  plat*,  .5  mm.  and  more    27.onn 

Under  the  British  Columbiai  Government's  M.  Sinturel,  a  French  postal  official,  has  Middle  plat<>,  .3  mm.  under  5  mm   ao.f^n 

present    plans    it    will    join    with    the  invented  a  new  apparatus  by  which  he  ■  1  'S:"  VXr  7mm  ^ fcS 

Imperial  and  Dominion  Governments  in  claims  that  six  or  even  eight  lelephone  ?ixin<>-  tbese   ])rices  tlie   mark  dciu 

guaranleeing     ilu-      company's     bonds.  conversations    can   be    conducted    simul-  ..iation  luis  been  considered  onlv  in  luir 

British  Columbia  will  guarantee,  as  its  taneously  on  one  wire.    He  claims  that  'phe    exlra    charo-es    for    deliveries  i 

share,    bonds    not   exceeding    .£800.000.  no  alteration  in  the  existing-  circuits  is  Siemens-Martin'  (^iialilv    in    force  sim 

Unnn^Aon    V^Y^^^^™/"*    ^'^^    '^^f'    about  neces.sary.      He  calls  his  apparatus  the  ,\ugust'  8  'remain  unchano-ed.    For  <l>i 

l^,U()l),UiK)    dols.     for    the     production  telemultiphone.  During  the  war  he  was  jilate  1   and  2  under  "i  mm    fhe  oxli 

ultimately  of    120,000   tons   of  finished  head  of  the  wireless  service  at  General  clmroe  is  :\rk  1  4;?5  for  thin  plate  uiul. 

steel  a  year.     The  British  Government,  Hciidquarters.  I  uim.  Mk.l,:;0()  pci  1.000  kg". 
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Pic;  Ikon. — J^y  reason  of  the  exchange 
llause  hiid  down  at  the  last  fixing-  of 
prices  by  the  Pig-  Iron  Committee  of  the 
iisenwirtschaftsbund  the  maximum  prices 
)Y  pig  iron  will  ibe  increased'  for 
'liveries  from  August  21  to  Aiig-ust  -U  os 
jilows  :  — ■ 

Price  as 
Increase.  from 
j  August  21. 

Marks.  Marks. 

ematite    1,731    ...  16,548 

- 'ahledseii,      low  copper 

'  content   .".   1,731    ...  15,880 

niiidry  pig  iron  I    951    ...  13,037 

lundry  pig  iron  III    951    ...  13,567 

j,  jiuidrv  nig  iron,  Luxemburg 

^quality'    976    ...  12,831 

erro-silicon,  10  per  cent    1,731    ...  18,454 

;',"alleable  pig  iron,  grey,  large 

size   .■   1.731    ...  16,115 

{Kolnischr  Zcifii/uj,  August  21,  1922.) 


SWEDEN. 

(Reuter's  Engineering  Service.) 

New  Radio  Station  on  the  West 
WsT  OF  SwEDEJv. — Nya  Daglifjt 
'■Xllehanda  learns  that  the  new  radio 
I'tation  is  to  be  erected  between  the  towns 
'f  Falkenberg  and  Varberg  on  the  west 
,oast  of  Sweden.  The  preliminarv  con- 
truction  work  is  already  being  carried 


out,  and  it  is  hoped  that  the  ways  and 
concrete  constructions  will  be  completed 
by  the  end  of  the  autumn. — Renter. 


Construction  of  New  Power  Stations 
in  North  Sweden. — Dagens  Nyhcter 
learns  that  the  Waterfall  Board  has 
planned  the  construction  of  large  power 
stations  on  the  Rivers  Fjaellsjoealven 
and  Naemforsen,  in  North  Sweden,  with 
a  total  of  72,000  h.p. 


RUSSIA. 

(Reuter's  Engineering  Service.) 

Unemploymf.xt  in  R.tssia.- — The;  num- 
ber of  unemployed  in  Petrograd  is  now 
50.000,  and  "in  Moscow  42,000.  Special 
public  w^orks  are  being  planned  in  Petro- 
grad to  relieve  unemployment,  and  a 
special  commission  has  left  for  Moscow  to 
secure  a  sum  of  430, 000,000  roubles 
needed  to  finance  the  enterprise. 


HUNGARY. 

(Reuter's  Engineering  Service.) 

IirVORTATION     of     AGRICULTURAL  AND 

OTHER  Machinf'.ry. — The  Government  has 


empowered  the  Finance  Minister  to  lower 
or  to  withdraw  altogether,  in  consultation 
with  th-3  T'lade  Minister,  the  Customs 
premium  on  the  import  of  certain 
machinery  and  equipment  necessai-y  for 
the  erection  of  new  industrial  establish- 
ments or  for  increasing  the  production  of 
existing  factories.  In  consultation  with 
the  Ministers  for  Trade  and  Agricultui-e, 
the  Finance  Minister  will  also  have 
authority  to  g-rant  these  benefits  to  certain 
machinery    for   ag-ricultiiral   purj^oses. — 


ARGENTINE. 


(Reuter's  Engineering  Service.) 

Railway  Developments. — The  Govern- 
ment of  the  Province  of  Buenos  Aires  has 
decided  upon  the  construction  of  830  kilos, 
of  railways  in  the  I..a  Plata,  Avellaneda, 
Pehuajo,  Rivadavia,  and  other  districts, 
including  180  kilos,  of  naiTow  gauge  line. 
The  Chaonber  of  Deputies  has  authorised 
the  expenditure  of  17,000,000  gold  pesos 
for  railway  development.  Many  land- 
lords have  given  the  land  required  for  the 
new  lines.  The  Government  will,  on 
October  31,  consider  the  placing  of  the 
rontiacts  for  the  woik. 


CONSUMPTION  OF  FOUNDRY 
FUEL. 

By  Walter  J.  May. 

IT  an  iron  foundi-y  it  is  usually  taken  that 
1 1  bout  121b.  coke  per  100  lb.  of  iron  is  a 
lair  calculation  for  a  cujjola  and,  roughly, 
[01b.  coke  to  1001b.  iron  ft)r  ordinary 
|nduced-drarig-ht  furnaces,  but  variations 
jVcur  in  different  places,  the  arrangement 
;f  the  furnaces,  the  quality  of  the  fuel,  and 

he  skill  of  the  furnaceman  having  much 
fo  do  with  the  exact  results  secured. 

In  a  brass  foundry  with  induced- 
ilraught  furnaces  the  fuel  used  is  very 
i^-ariable,  but  working  on  100  lli.  crucibles 
j  mything  between  50  lb.  and  100  11).  of  gas 
|<'oke  or  from  301b.  to  701b.  of  furnace 
I  'oke  may  be  used  on  each  melt,  according 

0  the  class  of  metal  being  melted,  common 
icrap  metal  taking  less  fuel  than  ingots  as 

1  usual  thing,  unless  some  wasteful 
^nethod  is  pui-sued;  but  even  then  the  con- 
l^itruction  and  condition  of  repair  of  the 
i  "urnaces  and  the  skill  of  the  furnaceman 
:  las  much  to  do  with  the  ultimate  results. 
[I  Generally  speaking,  a  hard  metallur- 
I  ^-ical  coke  is  best  and  most  economical  for 

I  dl  puqjoses,  with  perhaps  the  selection  of 

I I  washed  W elsh  coke  for  induced-draught 
[  ■i-ucible  furnaces,  and  a  dense  Ncjrth 
;J'ountrv  coke  for  cupolas  and  other  forced- 
Mraught  furnaces,  all  coke  being  as  nearly 
,  IS  possible  free  from  sulphur,  and  as  low 
|  possible  in  ash.  What  may  be  termed 
['  dirty  "  coke  costs  less  per  ton  probably, 
hut  in  the  ultimate  result  its  few  shillings 
iess  cost  is  more  than  balanced  in  other 
'directions,  no  real  .saving-  being  effected 


when  the  total  cost!  of  melting  is  taken. 
Even  in  brass  melting  the  hard  coke,  if 
properly  used,  costs  less  than  gas  coke  per 
ton  of  metal  melted,  but  of  coursei  there 
i.s  a  large  difference  in  first  cost  on  the 
fuel,  often  nearly  50  per  cent. 

In  all  cases,  there  is  always  a  large  loss 
of  heat  in  starting  a  melting  furnace  from 
its  cold  state,  because  before  the  metal 
melting  can  commence  the  walls  of  the  fur- 
nace have  to  be  heated,  but  with  each 
successive  melt  the  loss  of  fuel  becomes 
less  up  to  a  more  or  less  certain — or 
perhaps  uncertain — point,  and  then  be- 
comes practically  stationary.  Thus,  with  a 
well  known  form  of  mechanical  tilting  fur- 
nace, having  forced  draught  and  carn'ing 
a  600  lb.  crucible,  a.  day's  work  of  about 
eiglit  hours  in  making  60-40  yellow  brass 
gave  six  melts  as  follows:  No.  1,  1  hour 
36min.,  coke  1281b.;  No.  2,  1  hour  20 
min.,  coke  711b.  ;  No.  3,  1  hour  10  min., 
coke  63  1b.;  No.  4,  1  hour  15  min.,  coke 
74  lb. ;  No.  5,  1  hour  10  min.,  coke  72  lb. ; 
No.  6,  1  hour  10  min.,  coke  601b.,  the 
average  time  per  melt  being,  roughly, 
1  hour  17  min.,  and  the  coke  average  per 
melt  7811).,  or,  roughly,  131b.  coke  per 
100  1b.  of  metal  melted,  about  50  1b.  of 
coke  being  used  in  heating  up  the  furnace 
on  the  fir.st  melt  alone.  Although  the'^e 
figures  do  not  apply  to  ordinaiy  induced- 
draught  furnaces  in  regard  to  fuel  con- 
sumption, the  general  results  are  the  same 
with  every  kind  of  furnace,  and  probably 
if  right  melts  had  been  taken  with  the 
furnace  quoted,  the  fuel  consumption  on 
the  two  last  melts  would  have  been, 
roug-hly,  GO  lb.  each,  the  mme  general 
result  being  ■-•.ecured  in  anv  ftn'mace  what- 
ever fuel  or  draught  is  used. 

If  we  take  a  22-24  in.  cunola,  it  takes 
about  350  lb.  of  coke  to  get  the  first  3  cwt. 
of  metal  dow-n ;  but  if  you  melt  three  tons 


you  can  get  an  average  of  from  91b.  to 
1211).  of  fuel  per  100  lb.  iron  charged, 
assuming  that  everything  is  in  first-class 
order,  the  longer  melting  is  continued  the 
smaller  the  fuel  consumption  will  be,  up 
to  a  certain  point,  it  being  far  more  econo- 
mical from  a  fuel  standpoint  to  melt  3  tons 
than  3  cwt.  of  iron. 

Of  course,  there  are  other  ways  of  wast- 
ing fuel  than  in  the  burning,  becanse  you 
can  break  it  to  waste,  and  by  not  sieving 
out  the  dust  you  can  make  it  practically  of 
no  heating  value ;  and,  worse  still,  you  can 
get  your  furnaces  into  so  bad  a  condition 
that  the  best  goes  up  the  flues  instead  of 
remaining  in  the  furnace.  By  burning  at 
too  low  a  temperature,  also,  you  get  a  pro- 
duction of  perhaps  4,000  or  5,000  hea.t 
units  per  pound  of  fuel,  instead  of  from 
12,000  TO  14,000  units,  and  at  the  lower 
rate  of  combustion  you  wnll  take  from  two 
to  three  hours  to  melt  a  pot  of  brass, 
instead  of  an  hour  and  a  quarter,  thus 
Avasting  time  as  well  as  fuel. 

In  the  case  of  all  furnaces,  the  furnace- 
man should  be  able  to  keep  his  furnaces  in 
repair,  and  also  know  approximately  the 
melting  jioints  of  the  metals  he  has  to 
deal  with,  so  that  he  can  aiTange  his  fires 
so  that  fuel  is  not  wasted.  You  do  not 
want  as  big  a  fire  to  melt  aluminium  as 
you  do  to  melt  copper,  for  instance ;  but  in 
either  case  it  takes  a  lot  of  extra  fuel  for 
the  first  heat  when  starting  with  a  cold 
furnace,  it  being  always  desirable  to  have 
a.  day's  melting  to  only  having  an  occa- 
sional pot  of  metal  reduced  for  casting. 
One  important  matter  in  regard  to 
economical  working  is  always  to  have  the 
moulds  ready  in  advance  of  the  metal,  as 
in  this  way  not  only  are  fuel  and  metal 
losses  prevented,  but  the  casting's  are 
usually  cleaner  and  more  regular  than 
when  the  opposite  practice  is  the  rule. 
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Suction  Ash  Plant. 


One  of  the  latest  Beimis  asli  liaiidling- 
plants  has  recently  been  completed  at  the 
boiler  houise  of  the  Mersey  Oo.'s  Works, 
Euncom,  for  the  disposal  of  red-hot  ashes, 
as  disicharged  from  12  chain  grate  stokers, 
and  these  deliver  Iby  suction  pressure  to  an 
overhead  ash  receiving  tank  outside  the 
boiler  house. 

As  the  ashes  fall  over  the  end  of  the 
chain  grates  they  drop  into  small  hoppeis 
iodateil  beneatb  the  ba  .k  of  the  arates, 
from  which  they  are  released  periodically 
into  the  suction  plant  by  opening  a  valve. 
Since  the  ashes  frequently  contain  irreg- 
ular pieceis  of  a  size  larger  than  the  pipe 
system  of  the  suction  plant,  it  is  necessary 
to  break  them  up  to  a  more  suitable  and 
more  uniform  size.  To  this  end  an  electri- 
cally operated  ash-breaker  has  been  pro- 
vided which — ^^being  mounted  on  rails — 
can  be  placed  between  the  outlet  of  any 
of  the  afore-mentioned  hoppers  and  the 
corresponding  inlet  to  the  pipe  system  of 
the  suction  jvlaiit,  whii;']i  are  plumb  above 
each  other.  When  one  of  the  hoppers  has 
to  be  emptied  this  breaker  is  pushed  by 
band  along  a  lig"ht  tramway  track  to  the 
spot,  and  as  the  gate  is  opened  the  con- 
tests flow  from  the  hopper  through  the 
breaker  to  the  inlet  of  the  suction  pipe. 

Since  there  are  12  chain  grate  stokers 
there  are  also  12  hoppers  and  the  same 
number  of  inlets  into  the  suction  main  of 
the  plant.  These  inlets  are  all  kept  closed 
by  suitable  lids  except  the  one  that  is  in 
use  at  the  time.  The  main  suction  pipe 
system  is  led  outside  the  building*  where 
it  enters  vertically  downward  into  the 
centre  of  the  receiver,  depositing  the 
ashes,  a  partial  vacuum  being  maintained 
in  the  receiver. 

So  far  the  operation  is  veiy  easy  and 
straightfoi-ward.  The  apparently  more 
complex  part,  of  the  process,  though 
actually  quite  simple  in  operation,  is  the 
method  by  which  the  necessary  vacuum  is 
maintained  and  that  by  which  the  air, 
fouled  by  the  ashes,  is  sufficiently  cleaned 
before  entering  the  exhausters  to  prevent 
injuries  to  the  same. 

For  this  purpose  an  exhauster  of  the 
Root's  blower  type  and  a  foul  air  filter 
are  employed.  The  exhauster  is  driven 
througih  machine-cut  spur  gearing  from  a 
110  li.h.p.  pilectr.i -motor,  and  th;s  nower 
expenditure  constitutes  the  sum  total  with 
the  exception  of  the  small  amount  con- 
sumed by  the  pump  and  the  breaker  for 
the  ashes.  The  exhauster  is  connected 
to  the  overhead  receiving  tank  through 
the  intervention  of  the  filter.  After  the 
suction  main  has  deposited  the  ashes  in 
the  receiver  the  foul  air  is  freed  from  the 
bulk  of  fine  dust,  which  is  held  in  suspen- 
sion in  the  foul  air  in  its  passage  througb 
the^  filter,  which  consists  of  a  casing  in 
which  water  sprays  meet  the  air,  "and 
which  thus  purify  the  air  and  deposit  the 
impurities  in  a  sludge  tank  so  that  the 
air  passps  to  the  exhauster  in  a  state  which 
does  not  iniure  it.  The  contents  of  the 
sludcre  tank  are  penodicallv  removed, 
together  with  the  ashes  from  the  receiver! 
In  order  to  facilitate  this  removal  the 
cleaner  and  sludire  tank  are  mounted  on 
an  extension  of  the  steel  structure  which 


supports  the  ash  receiver,  lioth  are  thus 
at  an  elevation  sufficiently  high  to  allow 
the  ashes,  as  well  as  the  sludge,  to  be 
loaded  by  gravity  into  railway  timcks  for 
removal. 

A  special  shoot  is  also  provided  to 
alternately  deliver  the  ashes  on  to  the 


economise  water  the  supply  is  automat  i 
cally  controlled  by  an  ingenious  valv 
device,  which  controls  the  amount  o 
water,  according  to  the  vohime  of  asL 
laden  air  passing  through  the  suctioi 
maias,  in  such  a  manner  that  when  bii 
little  ash  is  being  carried  along  the  pipe 


Bennis  Ash  Handling  Plant. 


giound,  or  into  banows  or  small  trucks 
if  this  should  be  desirable. 

A  hand-operated  cat-head  crane  is  pro- 
vided over  the  top  of  the  receiver  to 
facilitate  the  renewal  of  any  parts  which 
may  be  required  in  course  of  time. 

A  water  seivice  is  provided  at  the  inlet 
to  the  ash  receiver  to  quench  the  ashes  and 
another  at  the  top  nf  the  filter.  The 
water  is  supplied  to  <hese  points  by  a 
system  of  pipes  from  an  electrically- 
driven  centrifugal  pump  installed  in  close 
proximity  to  the  exhauster.    In  order  to 


I  he  water  supply  is  checkcil,  and  when  a> 
is  passing  more  plentifully  the  flow  i 
water  increases. 

There  .is  no  leakage  of  water  from  tli 
ash  receiver,  since  the  patented  outlt 
valve  is  both  air  and  watertight  wlie 
(dosed.  If  more  water  is  sprayed  into  tli 
receiver  than  the  ashes  will  absorb  tli 
surplus  is  automatically  drained  from  <li 
receiver  to  a  sump  while  the  plant  i 
I'unning  under  suction,  instead  of  cor 
stantly  leaking  through  the  outlet  valv 
or  accumulating  inside  the  receiver  an 
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flooding-  when  the  ashes  are  Ibeing  dis- 
'  charged. 

Several  safety  devices  are  also  provided 
for;  for  instance,  a  relief  valve  is  located 
in  the  pipe  line  close  to  the  exhauster 
which  automatically  admits  the  outer  air 
to  the  latter  in  the  event  of  any  choke 
in  the  pipe  or  of  a  similar  emergency. 
Other  pi-ovis'i)]is  yuai'd  ag-ainst  the  ill- 
effects  caused  by  explosions,  wliich  are 
always  possible  with  such  plant,  if, 
[thiough  la.r'ik  of  knovidedge  or  inattention, 
small  quantities  of  uriburnt  fuel  pass  into 
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and  at  other  points  in  the  service.  Should 
an  explosion  occur  all  that  could  happen 
would  be  the  automatic  opening"  of  the 
explosion  doors  and  the  blowing  out  of  the 
water  from  the  water  seal. 

In  some  pi'evious  handling  plants  the 
ashes  enter  horizontally  into  the  receiver 
vessel  and  thus  impinge  on  the  side 
thereof,  which  renders  necessary  the  ]jto- 
vision  of  renewable  wearing  parts  at  these 
points.  This  is  avoided  in  the  Bennis 
type  of  plant,  since  the  ashes  entering  the 
vess?'!  verti-mlly  at  the  top,  as  marked,  fall 
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the  pipes  along  with  the  ashes.  When 
such  fuel  comes  in  contact  witii  the  red- 
hot  ashes  and  water  in  the  receiver  an 
explosive  gas  may  be  produced,  and  when 
this  accumulates  and  ignites  considerable 
damage  occurs  through  explosion. 

The  type  here  described  is  immune  from 
such  damage,  since  sufficient  communica- 
tion is  automatically  established  wnth  the 
outer  atmosphere  through  the  water  seal 
at  the  bottom  of  the  filter.  Also  through 
the_  specially  designed  inspection  doors 
which  are  placed  on  the  receiver  itself 


direct  on  to  ashes  already  in  the  receiver, 
so  that  no  wear  take<  place. 


Tata  Iron  and  Steel  Co.  (Bombay)  to  Pay  Divi- 
dend.— At  the  meeting  of  shareholders  of  the  Tata 
Ii'on  and  Steel  Co.  the  directors  accepted  a  sugges- 
tion that  there  should  be  a  dividend  paid  on  the 
■ordinary  shares,  and  they  fixed  the  dividend  at 
Rs.2/4  per  share,  a  rate  of  4  per  cent  per  annum. 
It  will  be  recollected  that  in  their  report  the 
Board  of  the  Tata  Iron  and  Steel  Co.  recommended 
that  no  dividend  should  be  paid  on  the  ordinary 
shares,    The  profit  was  88^  lakhs,— Reuter 
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SLIPPAGE  IN  FRICTION 
CLUTCH. 

When  a  friction  clutch  i.s  thrown  in  to 
start  up  a  machine  the  starting  load, 
whicih  is  in  all  cases  very  considerably 
larger  than  the  running  load,  causes  the 
friction  surfaces  to  slip  slightly  and  thus 
avoid  sudden  shock  and  jar  to  the 
machinery  which  would  inevitably  take 
place  if  a  positive  clutch  were  used. 

This  slight  slipping  in  picking  up  the 
load  is  a  very  valuable  quality.  Let  us 
illustrate.  The  dryer  nest  of  a  modern 
high-speed  newsprint  paper  machine  may 
weigh,  according  to  the  size  of  the 
machine,  from  100  to  150  tons.  If  this 
immense  mass  and  weig'ht  be  .suddenly 
put  into  motion  at  700  ft.  per  minute,  the 
shock  would  be  enormous  and  no  gearing 
should  be  expected  to  stand  it. 

It  may  be  compared  to  the  effort  of 
starting  a  heavy  express  train  to  its  full 
speed  by  uncoupling  the  locomotive  and 
backing  it  off  from  the  train  for  an  eighth 
of  a  mile,  and  then  when  a  speed  of  50 
miles  was  attained  allowing  the  loco- 
motive to  bump  the  train  suddenly  in  the 
effort  to  make  it  travel  with  the  same 
speed.  Such  a  sudden  start  would  not 
bring  the  tiain  immediately  up  to  the 
speed  of  the  locomotive,  but  would  cause 
an  awful  crash  and  destruction. 

The  ability  of  a'  friction  clutch  to  do 
a  little  slipping  during  the  first  few 
seconds  of  its  engagement  is  a  very 
valuable  feature.  But  frictional  slipping 
means  wear,  and  therefore  friction 
clutches  wear  out  and  the  frictional 
surfaces  must  be  renewed.  When  the 
principal  parts  of  a  friction  clutch  are 
made  of  cast  iron,  it  is  better  and  cheaper 
to  renew  frictional  surfaces  by  obtaining 
new  parts,  rather  than  by  attempting  to 
replace  the  worn-away  friction  surfaces 
by  adding  liners  or  any  other  devices. 
The  parts  which  wear  are  the  hub  casing, 
the  follower  casing  and  the  disc,  or  discs 
and  centre  disc  in  multiple  clutches. 

The  above  represents  observations  of 
ihe  Pusey  &  Tones  Co.,  Wilmington,  Del., 
U.S.A.,  maker  of  paper-mill  machinery, 
and,  while  based  upoji  the  Pusey-Jones 
friction  clutch,  is  applicable  to  friction 
clutches  and  their  use  in  general. 


The  Spearing  Boiler  Co.  Ltd.  have  been 
successful  in  securing  the  contract  for  two  water- 
tube  boilers,  each  of  a  normal  evaporation  of 
57,650  lb.  per  boiler,  together  with  Ferguson  super- 
heaters, chain-grate  mechanical  stokers,  and  forced 
and  induced  draught  plants,  for  the  Charing  Cross, 
West  End  and  City  Electricity  Supply  Co.  Ltd. 


American  Invention. — From  New  York  oomes 
the  news  that  Mr.  Glenn  H.  Curtiss  has  just  com- 
pleted a  new  type  of  motorless  airplane,  capable  of 
rising  'from  water,  and  not  requiring  to  run  down  a 
mountain  side.  The  machine  is  being  exhaustively 
tested,  and  it  is  expected  to  do  more  than  any  other 
machine  has  hitherto  attempted.  If  Mr.  Glenn 
Curtiss  has  succeeded  in  building  a  machine  that 
will  rise  from  level  ground  or  from  the  water 
without  the  use  of  a  motor,  it  is  admitted  amongst 
experienced  aviators  that  he  will  have  accomplished 
as  great  a  stride  ahead  in  the  science  as  is  that  from 
motor-driven  to  motorless  flight.  At  present, 
experimenters  in  the  latter  direction  have  to  secure 
a  preliminary  impetus  from  a  run  down  an  incline 
of  smooth-surfaced,  grass-covered  down  lands  in 
order  to  take  advantage  of  air  cuiTents  into  or  on 
to  which  they  are  driven. 
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HINTS  ON  DRAWINGS  AND 
DRAUGHTSMANSHIP. 

The  impre.ssions  that  the  fiiii.shed  draw- 
ing-s  done  hy  different  draughtsmen  g'ive 
to  the  beholder  are  u-sually  very  dis- 
similar. Some  drawings  are  quite  pleasing- 
to  the  eye,  and  others  are  just  the  reverse. 
It  may  be  contended  that  only  the  tech- 
nical oualities  of  the  drawings  are  of 
consequence,  and  that  any  untidiness, 
etc.,  may  be  put  right  when  the  tracing 
is  made.  This,  however,  is  not  the  only 
consideration,  as,  technical  qualities  being- 
equal,  a  drawing-  nicely  spaced  and 
arranged,  neatly  drawn  and  I'easonably 
clean,  gives  a  feeling'  of  satisfaction  to 
oneself,  a  good  impresion  to  others,  and  is 
likely  to  catch  the  eye  of  one's  .superior, 
which  may  or  may  not  Ibe  a  consideration. 

Good  spacing-  is  of  the  most  importance 
in  giving-  a  drawing-  a  pleasing-  appear- 
ance. The  dift'erent  views  and  sections 
should  be  nicely  snaced  as  regards  each 
other  and  the  boundary  lines  of  the  draw- 
ing-^ and  the  dimension  lines,  lists,  tables, 
and  title  so  arranged  that  the  drawing-, 
when  finished,  is  not  too  cramped  or  too 
bare,  comparing  one  part  with  another. 
It  is  difficult  to  improve  a  badly  spaced 
and  arranged  drawing-  when  tracing. 
Befoi-e  commencing'  a  drawing-,  a  little 
consideration  of  the  number  of  elevations 
and  sections  necessary-,  ioug"h  estimations 
of  their  sizes  for  sDacing-  out,  and  con- 
sideration of  the  scale  if  the  drawing-  size 
is  fixed,  are  of  assistance  in  giving"  the 
drawing,  when  finished,  a  tho'iehtout 
aupearance.  This  is  comparatively  a 
simple  matter  when  a  detail  drawing-  is 
ibeing  made  from  an  arrangement,  and  it 
can  also  be  done  when  an  arrangement 
is  being-  drawn  or  a  desigu  developed. 

The  drawing  paper  should  be  a  few 
inches  larg-er  each  way  than  the  finished 
size  of  drawing-  required,  and.  commenc- 
ing with  the  boundary  lines  of  the  draw- 
ing 1ig"litlv  111. irked  cpiitval.  tlterp  is  a 
margin  for  adjustment  should  it  be  subse- 
quently refmired. 

The  views  and  sections  should  be  worked 
up  at  the  same  time,  or  as  found  neces- 
sary. Generally,  the  main-elevation  plan 
and  sections  are  required  first,  and  sub- 
sidiary sections  require  to  be  added  to 
explain  portions  of  "the  larg-er  ones.  Oare 
should  be  taken  that  the  drawing  is  to 
scale,  as  it  facilitates  dimensioning,  and 
the  scaling  can  be  used  as  a  rough  check, 
and  mistakes  are  often  avoided,  as  a  draw- 
ing not  to  scale  is  sometimes  misleading. 
While  the  dr  awing  IS  in  progress  many 
points  of  varying  degrees  of  importance 
require  to  be  settled.  E-ach  as  it  comes 
up  should  be  given  full  consideration,  a 
decision  arrived  at,  and  then  it  should  be 
left  alone,  unless  '])rought  up  again  by 
some  other  item. 

When  the  drawing  is  fairly  complete 
dimensioning  can  be  commenced,  starting 
with  the  most  important  elevation  or  sec" 
tion.  A  good  system,  on  large  drawings 
espp('ially,  is  to  concentrate  on  <iiie  view 
putting  ill  every  little  detail  and  dimen- 
sion that  can  be  found,  not  leaving  the 
view  until  one  has  the  feeling  that  nothing 
more  could  possibly  be  added.  If  the 
drawing  is  worked  through,  view  aftci- 
view,  111  this  manner,  it  avoids  havin<>- 


face  the  sometimes  formidable  task  of  con- 
centrating on  the  whole  drawing  to  put  in 
the  many  finishing  detaih  and  dimensions. 
This  latter,  to  many,  is  the  most  difficult 
liart  of  a  Irawing,  says  a  writer  in  the 
Avsfrnlin})  Mnmifacturei\  in  which  this 
article  originally  appeared,  and  he  might 
have  added  that  it  is  the  most  important 
part,  as  not  only  is  much  time  lost,  'but 
confusion  is  caused  in  the  shops  by  inatten- 
tion of  tha  draughtsiinau  to  what  may 
appear  to  him  to  be  almost  immaterial 
dimensions. 

Each  view  can  also  be  checked  straight- 
away while  the  dimensions  are  fresh  in 
one's  memory.  Wihether  or  not  the  draw- 
ing is  to  be  checked  by  another  person, 
it  is  wuse  to  give  a  final  comprehensive 
checking  to  the  whole  drawing. 

A  debatable  point  upon  which  custom 
varies  is  whether  a  dimension  should  be 
on  a  drawing  more  than  once.  The  case 
against  having  it  so  is  that  should  modi- 
fication be  required  to  that  dimension,  one 
place  may  be  overlooked.  The  case  for  it 
is  that  a  lot  of  time  may  be  saved  in  look- 
ing- for  the  dimension  subsequently.  If 
the  dimensioning-  is  done  in  a  thoughtful 
manner,  once  sihould  be  sufiicient.  There 
should  be  no  need  for  any  addition  or 
subtraction  of  dimensions  to  be  done  in 
the  shops.  Dimensions  should  be  in  inches 
up  to  2  ft.,  and  in  feet  and  inches  over 
that,  unless  there  is  good  reason  for  doing 
othenvise. 

Regarding  i)rinting,  to  be  able  to  do  this 
neatly  and  ouickly  is  desirable.  A  neat 
appearance  is  helped  by  taking  care  that 
all  the  down^strokes  are  parallel,  the 
letters^  the  same  height,  and  at  a  slight 
slope.  Experienced  tracers  are  usually 
vei-^^  neat  printers,  and  a  good  style  may 
be  acquired  by  first  practicing  on  tracing- 
paper  over  some  g-ood  orig-inal  printing- 
until  one  gets  into  the  style,  then  by 
practising-  in  the  usual  w-ay. 

It  is  surprising  that  in  the  design  of 
machineiy  in  general  the  knowledge  of 
applied  mechanics  required  is  almost 
wholly  of  an  elementary  character,  the 
real  art  being  to  apply  it  and  to  approxi- 
mate the  conditions  and  circumstances  of 
the  particular  case. 

Other  knowledge  required  in  drawing 
and  designing  is  more  of  a  practical 
nature.  Presuming  that  the  draughtsman 
is  coiiversaiil  with  ordinary  machine-shop 
practice,  as  good  a  knowledge  of  pattern- 
making  and  foundry  work  as  can  be 
acquired  is  particularly  useful.  (Questions 
and  observations  in  the  pattern  shop  on 
such  things  as  minimum  metal  thickness 
(•(Jinpared  with  size  of  casting,  methods 
of  coring-  and  making  core-'boxes,  mini- 
muiii  sizes  of  cores  and  core  holes,  usual 
radii  of  fillets  and  corners  compared  with 
metal  thickness,  positions  in  which  cast- 
ings are  made,  and  places  which  are  likely 
to  be  faulty — these  are  just  a  lew  of  the 
many  items  upon  which  ennuiries  can  be 
made.  Many  draughtsmen  collect  data  in 
a  more  or  less  energetic  and  systematic 
manner.  Its  collection  usually  shows 
interest  and  if  sustains  euthus"ia.sm  in 
their  work.  Its  possession  is  of  the  next 
importance  to  intelligence  and  experience 
to  those  seeking  advancement. 

Data  should  be  kept  and  indexed  in  a 
systematic  niaimer,  sti  that  anvlliing  niav 
be  easily  turned  ui)  when  required  ;  other- 
wise one  may  not  know  what  one  really 


has,  or  it  may  be  too  much  trouble  to  find 
it.  A  good  loose-leaf  book  which  will 
just  go  into  the  pocket,  size  about  8  in. 
by  5|  in.,  with  transfer  case  as  required 
is  as  good  as  anything.  This  size  is 
suitable  for  notes,  sketches,  graphs,  and 
formulae  in  general. 

Discrimination  should  be  used  as  to 
what  data  are  put  into  the  book.  There 
aie  many  items  which  caiv  be  recorded, 
the  most  valuable  being  those  which,  it 
not  taken  when  the  opportunity  presents, 
could  not  be  obtained  from  any  other 
;ource.  Figures  wl;ich  are  important  in 
the  design  of  a  machine  or  machinery 
and  are,  perhaps,  the  result  of  practical 
experience  or  tests,  come  in  this  cate- 
gory. 

Methods  of  calculating-  stresses,  pres- 
sureis',  areas,  etc.,  in  and  cn  diffei&nt  ])aiN 
of  machinery  should  be  clearly  recorded, 
together  with  what  is  allowable,  and  with 
all  assumptions  made. 

Allowable  stresses  are  of  importance, 
and  are  of  a  vaiying  nature,  being-  deter- 
mined largely  by  practice.  In  this  con- 
nection it  should  be  borne  in  mind  that 
sometimes  a  low  calculated  stress  is  usual 
at  a  certain  place  because  all  the  factors 
which  cause  the  stress  are  not,  or  cannot 
be,  taken  into  consideration. 

Bearing  pressures  also  varj-  largely,  and 
although  many  fonnulse  have  been 
deduced  to  determine  the  allowable  pres- 
sures of  the  different  classes,  it  is  surpri— 
ing-  how  far  out  it  is  possible  to  be  if  there 
are  not  actual  instances  of  the  particular 
class  available  for  reference. 

Hints  and  information  gathered  from 
the  machine  and  pattern  shops  should  he 
noted,  neat  sketelips  being-  made  as  found  ^ 
necessary.  Formulse,  not  of  a  theoretical 
character,  obtained  from  text-books  and 
technical  literature  should  be  tested  and 
tried,  if  possible,  from  actual  cases,  so  a-^ 
to  have  only  reliable  information  in  thf 
data  book.  To  economise  space,  engineer- 
ing articles  should  not  be  copied  com]dete, 
only  the  formuhTe  and  script  necessary  tn 
explain  them  being  taken. 

Throughout  the  book  the  date  and 
source  of  all  items  should  be  entered  near 
them.  All  information  of  a  similar  nature 
should  be  giouped  together. 

Besides  a  data  book,  a  calculation  book 
is  necessary.  This  .should  be  larger,  bu: 
need  not  be  of  such  good  quality  as  tln' 
data  book.  Calculations  on  any  job  should 
be  set  down  fully  and  clearly,  in  such  a 
manner  that  they  could  be  understood 
at  any  time  later.  A  long  period  ofter 
elapses  between  doing  a  certain  job  and 
then  another  of  a  similar  nature,  durinu 
which  time  the  previous  methods  of  cal- 
culations and  results  may  have  been  for- 
gotten. It  is  an  advantage  in  more  wnv- 
than  one  to  be  able  to  turn  up  previou- 
calculations  and  understand  them  readily. 
Dates  should  be  put  in  occasionally. 

Pei-liaps  a  few  remarks  on  the  instru- 
ments required  by  a  draughtsman  wouli' 
ii;it  be  out  of  jdac?.  There  is  no  net>d  ti 
an  elaborate  case,  of  which  part  of  flu 
contents  are  seldom  or  never  used.  .Ml 
instruments  necessary  are:  Pen  and 
pencil  spring-bows,  a  4  in.  or  4A  in.  halt- 
set,  two  ruling  pens  for  lis-ht  and  heav\ 
M-ork,  and  a  light,  easily  adjustable  beam 
i-onipass  to  take  0  in.  or  10  in.  radius.  Tin 
latter  is  far  sunerior  to  a  large  conipas- 
of  the  usual  oat  tern,  being  much  more 
rigid. 
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Short  practical  articles  solicited. 


Exceptionally  high  rates  paid. 


\  Quick  Pump  Repair. 

■  The  accompanying  sketches  show  how 
ihe  worn  brass  plungers  of  a  three-throw 
j)unip  were  repaired,  and  how  provision 
vas  made  to  repair  them  quickly  again 
I' '/hen  necessary  at  .slight  expense.  The 
i  (lunger  rods  are  hollow,  about  8  in.  long, 
'I  in.  outside  diameter,  with  walls  about 
i  ^  in.  thick. 

'   To  avoid  the  expense  and  necessary 
lolay  entailed  by  ordering  new  phingers 
roni  the  pump  makers,  it  was  decided  to 
)uy  3  ft.  of  fairly  strong  brass  tubing, 
.'in.  diameter.    This  was  sawn  into  three 
)ieces.      The  plungers  were  put  in  the 
lathe  and  turned  down  to  a  sliding  fit 
j  nside  the  tubes,  each  tube  then  being 
i;weated  on  to  a  plunger  rod  with  ordinary 
I'inman's  solder.      It  was  found  that  in 
>ach  case  the  tube  had  expanded  nearly 
^in.,  owing  to  the  solder  between  the 
L'od  and  the  inside  wall  of  the  tube.  The 


.plungers  were  then  put  back  in  the  lathe, 
'and  this  7^  in.  skimmed  off,  thus  ensuring 
l^the  rods  being  true.  After  a  final  polish 
;,with  emery  cloth,  the  plungers  were  ready 
[for  seiwice  again,  the  whole  time  spent  on 
i  the  job  being  two  hours. 
\-  Fig.  1  illustrates  the  plunger  worn  in 
|(the  middle  by  friction  with  gland  packing. 
I  Fig.  2  shows  the  plunger  rod  after  being 
'turned  to  fit  brass  tube;  while  Fig.  3 
I  shows  the  brass  tube  sweated  on  plunger 
[rod.  The  finished  job  is  illustrated  in 
i  Fig.  4,  which  shows  the  brass  tube  turned 
f'to  size  and  the  plunger  ready  for  work. 
[  When  the  rods  wear  again,  all  that  is 
^necessary  is  to  heat  them  up  to  melt  the 
[  solder,  draw  off  the  worn  tubes  and 
'  replace  with  new  in  the  way  described. 
Not  having  the  need  to  turn  the  rods 
'1  again,  the  job  will  only  take  about  two- 
!  thirds  of  the  time;  moreover,  the  plungers 
[themselves    will     last    ad    infi  nitiiiii. 

I  Brazing  or  Hard  Scldering  Band  Saws. 

I     The  following  describes  a  convenient 
and  successful  method  of  joining  band- 
\  saws. 

The  device,  which  consists  of  an  angle? 

'  plate  with  two  clamps  for"  gripping  the  two 
ends  of  the  saw,  a  gas  and  compressed  air 

'  supply  connection  for  applying  the  heat, 
and  a  loose  baffle  for  directing  the  heat 

^  on  to  the  top  of  the  joint,  may  be  con- 
veniently fitted  at  the  bench  on  which  the 


saws  are  sharpened.  The  gas  and  air 
supply  may  be  a  permanent  fixture  at  the 
side  of  the  vice  in  which  the  portable  angle 
plate  is  gi'iipped  when  sawsi  are  to^  be 
brazed. 

The  ends  to  be  joined  are  first  filed  to 
a  tajier,  the  width  of  the  topi  joint  being- 
equal  to  three  teeth.  The  joint  surfaces 
ai'e  scored  or  g-rooved  to^  help  the  spelter  01 
solder  to  take  a  grip.  The  top  surface 
should   be   filed   clean.      Portion   A  is 


solder  start  to  run,  it  is  allowed  to  do  so 
for  a  little  and  then  the  heat  is  shut  off 
and  the  joint  pressed  together  by  means  of 
flat  pincers.  If  joint  is  too  thick  the  heat- 
ing and  pressing-  process  is  repeated. 
When  joint  is  vsatisfactorily  made  the 
clamp  at  one  end  is  loosened  to  prevent 
contraction  affecting  it,  and  the  com- 
pressed ail  is  j)layed  on  the  joint  to  harden 
it.    Finishing-  is  done  by  filing. 

The  whole  operation  is  veiy  simple,  but 
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clamped  in  position,  borax  is  put  on  the 
joint,  then  either  spelter  or  silver  solder, 
and  on  top  of  that  more  borax,  after  which 
portion  B  is  clamped  down  so  that  the 
joint  is  properly  set.  To'  ensure  coiTect 
alignment  the  ang-le  plate  C  is  recessed  at 
top,  and  back  edge  of  the  saw  beais 
against  shoulder  of  recess.  The  silver 
solder  is  more  easily  worked  with  and 
makes  quite  a  good  job. 

Heat,  by  means  of  compressed  air  and 
gas,  is  applied.      When  the   spelter  or 


PLEASE  READ  CAREFULLY. 

For  this  journal  ice  icant  crisp,  practical 
and  technical  articles  and  paragraphs,  and 
ire  are  prepared  to  pay  icell  for  them.  Of 
the  many  ivho  read  technical  journals 
only  a  few  ivrite.  Why  is  this  ?  It  is 
not  because  they  have  nothing  to  ivrite 
about,  because  every  experienced  en- 
gineer's mind  is  a  storehouse  of  valuable 
information,  irhether  he  be  manager, 
foreman,  draughtsman,  or  mecharm'c.  We 
have  at  all  times  overcom-e  power-house 
troubles,  problem  of  design,  or  work- 
phov  difficulties  by  ingenious  devices. 
Sometimes  striking  methods  become  a 
habit ,  and  we  do  not  realise  that  they  are 
erceptional  till  some  observer  expresses 
astonishment. 

It  is  said  that  every  person  could  write 
one  good  novel,  and  it  is  certainly  true 
that  everyone  could  icrite  more  than  one 
useful  irrinkle  or  vahmble  article.  We 
irrife  and  urge  our  readers,  therefore,  to 
give  others  the  benefit  of  their  knowledge 
and  experience- 


care  has  to  be  taken  that  the  joint  is  kept 
clean  after  filing  and  that  no  grease  or 
finger  marks  get  at  it. 

Tool  for  Polishing  Spindles. 

When  turning  up  spindles  in  the  lathe 
out  of  black  bar,  it  is  usually  a  long  and 
tedious  job  to  obtain  the  highly  polished 
finish  which  is  desirable  on  sunk  journals, 
etc.,  and  for  this  purpose  the  extremely 
simple  tool  shown  in  acompanying  sketch 
has  proved  very  successful. 

Referring  to  sketch,  B  B  are  two  pieces 
of  wood  (ash  for  preference)  being  joined 
by  means  of  the  leather  hinge,  as 
indicated. 


The  spindle  having  been  turned  to 
re(|uired  diameter,  the  final  polish  is 
obtained  by  applying  the  tool  to  the 
spindle  at  A,  with  a  piece  of  smooth 
emery  cloth  and  a  little  oil  being  inserted 
])etween  the  wood  and  tlie  spindle.  The 
pressure  required  is  obtained  by  means  of 
the  handles  on  BB. 

A  very  short  application  will  remove 
any  tool  or  file  marks  and  impart  to  the 
job  a  perfectly  polished  finish. 
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The  World  of  Labour. 


By  plebeian. 

(Views  expressed  in  this  Section  are  not  necessarily  endorsed  by  the  Editor.) 


The  Trade  Union  Congress. 

Just  now  most  people  in  the  labour 
movement  are  looking-  forward  with 
interest  to  the  trade  union  congress,  which 
is  to  be  held  at  Soutliport  on  September  4. 
What  exactly  is  expected  of  this  huge 
gathering  of  deleg'ates  is  not  easy  to 
understand.  It  is  not  as  though  the  con- 
gress were  a  sort  of  Preston  Guild  held 
once  only  in  a  decade.  When  a  body  has 
been  meeting  year  in  and  year  out  with 
almost  unfailing  regularity  for  oA-er  50 
years  its  annual  gatherings  are  not  likely 
to  be  hailed  as  epoch-making.  Since  its 
inauguration  at  Manchester  in  1868,  the 
congress  has  been  constantly  trying  to 
deal  with  the  problem  of  raising  the 
standard  of  working-class  life.  The 
resolutions  which  it  has  passed  would  fill 
many  volumes.  Some  of  them  have 
become  elfective.  Many  have  not. 
Unemployment,  a  leg*al  eight-hour  day, 
nationalisation  of  land,  mines  and  rail- 
ways have  become  "  hardy  annuals." 
Each  has  furnished  an  opportunity  for 
displays  of  dialectics  and  denunciations  of 
whatever  Government  happened  to  be  in 
power,  but  real  progress  has  been  very 
slow.  Examine  the  speeches  made  from 
year  to  year  on  any  of  these  subjects.  It 
does  not  much  matter  which  year  is 
selected.  It  will  be  found  that  there  is 
little  variation  among  them.  The  same 
old  phrases,  the  same  ponderous  perora- 
tions, the  same  glowing  indignations  at 
the  misdeeds  of  the  Government  are  to  be 
found  in  all.  It  is  all  the  more  remark- 
able that  the  forthcoming  congress  is 
awaited  with  an  eagerness  which  is  almost 
pathetic. 

Slow  Progress. 

Fifty-four  years  is  a  long  time  in  the 
life  of  an  individual.  That  is  why 
progress  seems  so  slow.  It  is  but  a  brief 
space  in  the  history  of  a  nation.  The 
labour  movement,  if  not  quite  a  nation,  is 
in  its  numerical  strength  a  big  proportion 
of  the  people  of  Great  Britain.  Great  as 
has  been  the  loss  of  membership  during 
the  past  year  the  number  of  trade 
unionists  is  still  well  over  six  millions. 
In  1868  the  number  of  workers  repre- 
sented by  congress  was  118,367.  And 
even  these  figures  over-estimate  the  actual 
membership,  as  they  were  duplicated  by 
the  inclusion  of  trade  councils.  When 
to  these  six  million  trade  unionists  are 
added  their  families  and  dependants,  we 
get  something  like  half  the  population  of 


Britain  coming  within  the  general  expres- 
sion "labour  movement."  Numerical 
standards  cannot  in  this  instance  be 
treated  as  a  proper  test  of  the  importance 
of  the  movement.  There  are  too  many 
divergencies  of  opinion  and  outlook  for 
that.  True,  the  members  are  held 
together  for  the  most  part  by  the  basic 
principle  that  collective  bargaining  (as 
distinct  from  individual  action)  alone  can 
elevate  their  standards.  But  there  are 
almost  as  many  trade  unionists  by 
economic  compulsion  as  by  conviction. 
Too  few  have  any  clear  conception  of  what 
they  are  organising  for.  Too  many  see 
in  the  trade  unions  only  a  means  of  gain- 
ing temporary  concessions  from  the 
employers.  There  is  still  a  great  deal  of 
missionary  work  to  be  done  amongst  trade 
unionists  before  they  have  an  enlightened 
and  intelfigent  rank  and  file.  A  great 
duty  devolves  upon  those  who  have  been 
selected  to  interpret  the  conflicting  and 
only  partly  articulate  aspirations  of  thr 
masses. 

Ineffective  Organisation. 

The  800  delegates  who  will  assemble  at 
Southport  must  try  to  get  away  from  the 
mob  psychology.  In  their  more  limited 
spheres  of  activity  they  wield  considerable 
influence.  They  must  avoid  the  fault  of 
allowing  their  thinking  during  congress 
week  to  be  done  by  a  few  "big  guns." 
There  are  those  who  go  to  congress 
eagerly  anticipating  brilliant  flights  of 
oratory  rather  than  themselves  contri- 
buting to  the  solution  of  the  difficult 
problems  which  face  labour.  We  do  not 
seek  to  minimise  the  educational  value 
to  the  younger  men  of  hearing  the  more 
skilled  exponents  of  labour  policy,  but  the 
great  weakness  of  congress  is  its  habit  of 
passing  pious  resolutions  in  the  belief 
that  thus  can  the  salvation  of  labour  be 
achieved.  Congress  is  yearly  becoming  a 
more  potent  factor  in  industrial  organisa- 
tion, but  it  is  still  far  from  being  really 
effective.  It  has  little  or  no  executive 
authority,  and  like  most  compendious 
bodies  is  slow  moving  to  a  degree.  When 
in  1918  (or  was  it  1919)  congress  deter- 
mined after  exhortations  from  the  Miners' 
Federation  to  down  tools  to  enforce  the 
withdrawal  of  troops  from  Ireland,  1  he- 
knowing  ones  smiled  broadly.  They  knew 
the  resolution  would  never  be  given  effect. 
Each  individual  union  would  decide  the 
matter  for  itself.  Nothing  ever  resulted 
from    the    resolution   which  everybody 


seemed  eager  to  forget  as  soon  as  they 
could.  The  net  result  was  merely  to 
demonstrate  the  weakness  of  congress  as 
an  executive  authority. 

The  General  Council. 

The  formation  of  the  general  council  in 
1920,  consisting  of  32  members  represent- 
ing 18  trade  groups,  was  felt  to  be  a 
forward  step.  But  what  has  happened!' 
We  cannot  remember  a  single  case  durin^^ 
the  eventful  period  that  the  unions  havt 
gone  through  during  the  last  two  year- 
that  anything  has  been  done  by  thi 
general  council  which  could  not  have  beeu 
done  by  its  predecessor,  the  "  Parlia- 
mentary Committee."  The  system  ol 
group  representation  is  undoubtedly  more 
efficient  than  the  previous  metliod,  and 
the  formation  of  sectional  sub-committee> 
to  deal  with  problems  affecting  the 
separate  industries  is  a  wise  move.  We 
make  bold  to  say  that  there  is  not  one 
member  of  the  general  council  who  doe- 
not  recognise  its  limitations  and  lack  a' 
administrative  authority.  It  may  not  i)i 
generally  known  that  some  time  ago  the 
council  sought  to  obtain  from  the  con- 
stituent unions  power  to  deal  with  trade 
disputes.  The  proposal  broadly  was  that 
in  the  case  of  a  union  whose  wages  oi 
hours'  standards  were  attacked  the 
general  council  should  have  the  authorit) 
to  levy  the  affiliated  unions  in  order  tti 
afford  the  attacked  union  financial  assist- 
ance. Should  that  not  prove  availing  and 
should  there  be  a  general  principle 
involved,  the  next  step  would  be  a 
cessation  of  work  by  the  associated  union - 
engaged  in  the  same  industry.  As  a  fina 
ste]}  a  general  strike  of  the  whole  tradi 
unions'  affiliated  congress  was  con- 
templated. 

Centralised  Authority. 

Not  one  of  these  proposals  was  adopted. 
Sectional  and  internecine  jealousies  and 
differences  were  responsible  for  certain 
unions  refusing  to  delegate  their  powers 
to  the  general  council.  Others  were 
obsessed  with  the  fear  that  they  would  be 
committed  without  due  consultation  to 
strike  action,  whilst  others  believed  thai 
the  powers  vested  in  council  would  onlv 
he  used  in  defence  of  the  larger  and  more 
powerful  organisations.  That  pait  of  the 
l)roposal  relating  to  strike  action  has  been 
dropped,  but  power  is  to  be  sought  from 
the  delegates  at  the  Southport  Congress  to 
impose  the  financial  clauses.    Levies  are 
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i  ot  likely  to  be  popular  nowadays,  and  it 
questionable  whether  the  delegates,  in 
lew  of  the  other  stresses  on  the  purse- 
ring's  of  the  unions,  will   support  the 
'roposal.    As  it  is,  unions  will  be  faced 
^  ith  a  proposition  for  increased  afElia- 
j  on  fees,  and  in  addition  it  is  proposed 
1  lat  the  movement  should  assume  respon- 
liility  for  a  continuance  of   the  Daily 
'  crald:    Virtually,  this  latter  is  a  fore- 
gone conclusion,  and  there  is  little  doubt 
lat  the  delegates  will  be  prevailed  upon 
'  resuscitate  the  paper.    Incidentally  we 
car  that  there  will  be  drastic  changes 
lih  in  the  foiin  and  policy  of  the  Herald, 
ace   it  becomes   the   official   organ  of 
ibour.    One  valuable  aspect  of  the  work 
f  the   general   council  is   that  of  the 
atistical  and  research  department.  This 
,  epartment  will  be  utilised  to  an  increas- 
I  ig  extent  as  time  goes  on.    A  paramount 
''ecessity  is  the  setting  up  of  a  propa- 
J^anda  and  educational  department.    It  is 
jimenta^ble  that  the  great  trade  union 
uivement  should  be  without  a  direct  con- 
,  ecting  link  with  the  large  educational 
organisations  in  the  countiy.  The  woikers' 
hicational    association    has    long  been 
,  anying  a  burden  which  it  should  not 
|,e  expected  to  bear.    Labom*  is  above  all 
Slings  illog'ical.    It  preaches  co-operation 
jnd  unity,  and  practices  competition.  In 
iducation,  there  are  half  a  dozen  com- 
!"eting  bodies   all   of   which   profess  to 
spresent  the  working  class  viewpoint.  It 
11 J  time  these  were  coalesced  into  one  com- 
losite    organisation    under    the  direct 


I  THE  WORLD'S  GREATEST 
\    ELECTRICAL  PROJECT. 

fjUsED  on  the  theory  of  immediately  con- 
Irolling  the  power  resources  of  the 
Jblorado  river  by  existing  agencies,  the 
■iouthern  Oalifornia  Edison  C'o.  has  taken 
I  lie  initiative.  The  company  operates  in  a 
i^arritory  about  equal  to  the  war  zone  of 
I'jurope,  and  has  an  enormous  market  for 
'  ower  to  supply  irrig-ation  and  for  the  fac- 
I  ories  which  are  lo^cating  in  jwoximity  to 
!  lie  port  of  Los  Angeles  to  supply  wares 
i  3  the  enormous  populations  reached  by 
•''acific  shipping. 

i  It  is  proposed  by  the  Edison  Co.  to 
irect  a  veritable  mountain  in  the  channel 
I  f  the  Colorado  river,  75  miles  above  the 
iJ-rand  Canyon  National  Park,  thus  con- 
trolling its  flow  and  making  possible  with- 
jut  danger  of  flood  damage  subsequent 
I'lower  constructions  at  points  below,  and 
lo  develop  2,500,000  h. p.  of  electric 
!  nergy  at  a  total  cost  for  power  develop- 
[  aent  and  its  transmission  and  distribution 
>o  individual  consumers  estimated  at 
between  625,000,000  dols.  and  800,000,000 
I'lols.,  approximately  twice  the  cost  of 
I  oustructing  the  Panama  Canal. 
I  The  seeming  broad  margin  between 
I  he  minimum  and  maximum  estimate  is 
largely  accounted  for  by  allowances  for 
I  he  distance  from  the  base  of  generation 
'  0  which  the  power  would  be  transmitted, 
;'nd  with  certain  reasonable  latitude  for 
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control  of  the  trade  union  congress. 
The  Southport  Congress  will,  we  hope, 
appreciate  the  importance  of  getting  to 
grips  with  the  problems  without  delay. 


FELLOWSHIP  IN  INDUSTRY. 

At  the  .Welsh  School  of  Social  Service, 
capital  and  labour  met  during  the  past 
week  to  discuss  fellowship  in  industry. 
Mr.  Frank  Gilbertson,  a  leading  tinplate 
manager,  who  took  the  employer's  side, 
suggested  that  successful  industry  was 
necesLsary  to  support  their  population,  and 
that  could  only  be  secured  by  costs  of  pro- 
duction as  low  as  those  of  their  country's 
competitors   and   by   as    efficient  work. 

He  saw  hope  in  the  increasing  number 
of  men  who  took  advantage  of  university 
education.  He  criticised  the  organisation 
of  trade  unions  that  made  it  almost  neces- 
saiy  for  the  leaders  to  g'ain  and  maintain 
their  positions  by  fanning  flames  of  hos- 
tility and  saying  a  great  deal  that  they 
did  not  truly  believe.  He  referred  to  the 
failure  to  replace  ordinary  competitive 
methods  by  anything-  else,  as  was 
in.stanced  by  almost  eveiy  industrial 
activity  during  the  artificial  conditions  of 
the  war.  Better  wage  conditions  were  not 
really  possible  at  any  time  unless  the  total 
sum  earned  by  the  industiy  could  be 
increased,  and  that  could  only  be  by 
cheaper  production,  better  and  more  efli- 
cient  work,  and  better  organisation. 

Mr.  J.  J.  Mallon  Harden  replied  that 


unforeseen  enginering  and  construction 
problems. 

The  ultimate  development  of  the  power 
resources  of  the  Colorado  river  include  the 
construction  of  power  plants  at  Lee's 
FeiTy,  Marble  Canyon  above  the  Gi-and 
Canyon,  and  at  Diamond  Creek,  50  miles 
below  the  Grand  Canyon,  which  are 
included  in  the  Edison  Co.'s  project,  and 
the  development  of  Boulder  Canyon, 
which  lies  between  Nevada  and  Arizona 
and  which  has  been  the  subject  of  investi- 
g'ation  by  the  Imperial  Valley  irrigation 
district  and  the  Government  reclamation 
sei-\ace.  It  is  estimated  by  Director  Da^-is, 
of  the  reclamation  service,  that  the 
Boulder  Canyon  dam  will  cost  55,000,000 
dols.,  to  which  the  cost  of  powder  develop- 
ment, transmission  and  distribution  of 
the  power  to  consumers'  premises  would 
be  added.  Engineers  estimate  the  total 
cost  in  excess  of  200,000,000  dols.  for 
000,000  h.p.  to  700,000  h.p. 

There  is  unquestionably  a  great  power 
resource  in  the  Grand  Canyon,  but  that 
being  within  the  National  Park,  which  is 
excluded  from  invasion  by  development 
projects,  had  not  been  taken  into  consider- 
ation by  either  the  public  or  private 
agencies  which  are  surveying  the  Colorado 
river.  The  complete  development  of  the 
electric  resources  of  the  Colorado  river 
would  result  in  producing  4,350,000'  h.p. 
of  hydro-electric  energy  at  a  cost  of 
approximately    1,250,000,000    dols.,  or 
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efiiciency  in  industry  could  not  be  secured 
without  fellowship.  The  real  purpose  of 
industry  was  to  contribute  to  the  people's 
wants,  but  it  was  not  doing  it.  Many 
people's  lives  were  defective  in  essentials. 
The  failure  was  due  to  lack  of  fellow- 
ship. The  main  business  of  industry  was 
not  to  furnish  the  employer  with  big- 
profit  or  the  Wx^rkman  with  big  wag-es,  but 
to  serve  the  community.  Thei'e  must  be 
unity  of  purpose,  equality  between  em- 
ployer and  employed,  and  opportunities 
for  equal  education.  Till  these  things 
were  secured  fellowship  was  impossible. 
What  was  the  use  of  fellowship  if  the 
worker  was  to  be  excluded  from  it. 


EIGHT-HOUR  DAY  IN  FRANCE. 

The  question  of  the  eight-hour  day  has 
again  been  raised  by  various  parliamen- 
tary proposals,  and  also  as  the  result  of 
certain  agreements  freely  entered  into 
between  masters  and  workmen  in  conse- 
quence of  several  exemptions  which  have 
been  considered  essential  to  the  prosperity 
of  certain  industries.  Several  groups  of 
syndicalists  therefore  consider  that  the 
law  has  been  menaced,  and  they  are  con- 
ducting" an  active  campaign  in  order  to 
maintain  it.  On  their  side  several  of  the 
masters'  organisations  have  demanded  the 
denunciation  of  the  conveaiticns  made  by 
virtue  of  the  law  of  April  23,  1919,  and 
the  granting  of  further  exceptions.  The 
latter  demand  has  been  placed  before  the 
Labour  Ministry. — Renter. 


somewhat  over  three  times  the  cost  of 
building  the  Panama  Canal. 

Included  in  the  zone  of  commercial  dis- 
tribution of  the  power  which  the  Edison 
Co.  and  other  power  companies  which  will 
probably  be  associated  with  it  in  the  pro- 
ject propose  to  develop  are  the  States  of 
Arizona,  Nevada,  New  Mexico  and  Utah, 
more  than  one-half  of  Colorado,  one-fifth 
of  Idaho  and  Wyoming,  with  possibly 
large  areas  in  nortiiem  Mexico.  Within 
this  zone  dwell  about  6,500,000  of  the 
110,000,000  population  of  the  United 
States.  That  approximately  lU4.Uu(),(;0() 
people  w^ould  vote  appropriations  of  a 
L, 250, 000,000  dols.,  or  three  times  the  cost 
of  constructing*  the  Panama  Canal,  for  the 
direct  benefit  of  6,25(;,0UO  pecple,  is  said, 
by  those  who  have  studied  the  problem 
of  Government  development  of  the 
Colorado  river  within  the  life  of  the  pre- 
sent generation,  to  be  a  political  proposi- 
tion too  remote  to  be  considered  on 
practical  lines. 

Reasons  advanced  for  the  immediate 
development  of  the  electric  resources  of 
the  Colorado  river,  by  a  writer  in  a  Cali- 
fornian  journal,  are  that  they  would  pro- 
duce the  equivalent  of  the  annual  con- 
sumption of  90,000,000  barrels  of  oil,  or 
30,000,000  tons  of  coal.  Upon  this  con- 
versation of  fuel  depend  many  things, 
most  important  of  which  is  the  ability  of 
the  United  States  to  maintain  its  merchant 
marine  and  its  navy. 
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ABSTRACTS  OF  IMPORTANT  AND  INTERESTING  ARTICLES. 


SURFACE  TREATMENT  OF 
MACADAM  ROADS. 

The  surface  treatment  of  macadam 
roads  with  either  a  tar  or  bituminous  com- 
jHiuiid  has  now  been  generally  adopted  in 
this  countr\'  and  America  to  prevent  rapid 
deterioration  of  road  surfaces.  The  value 
of  either  when  used  in  conjunction  with 
suita,ble  grit  on  wateir-boiind  macadam 
roads  cannot  be  overestimated.  This  class 
of  road  fails  chiefly  by  disintegration 
caaised  by  grinding  aotion  of  steel  tyres 
and  moisture  influences,  the  latter  being 
principally  due  to  the  enormous  pressure 
exerted  on  the  road  crust,  and  especially  in 
winter  by  espanisiion  of  the  contiained 
moisture  into  ice.  Although  tarred  maca- 
dam surfaces  suffer  to  a  less  extent  from 
disintegration,  they  deteriorate  from  loss 
of  volatile  oils  contained  in  the  tar  product 
from  t.i-affic  and  atmospheric  caiuses. 
Periodical  application  of  tar,  however, 
compensates  for  this  loss  and  acts  as  a 
revivifying  agent.  The  x\merican  practice 
of  covering  road  surfaces  with  tar  o,v  bitu- 
men, although  similar  to  ours,  ijrovides  for 
a  more  liberal  coating  of  the  compounds. 
On  iwater-bo'Und  maioadam  roads,  where 
a  good  proportion  of  stone  isi  exposed,  the 
roiad  is  firsit  treated  witli  tar  in  the  propor- 
tion of  one  g'allon  to  8  square  yards  of 
.suiiiface,  the  area  being  increased  to  4  and 
5  square  yards  in  the  following  years, 
while  as  mucli  as  25  lb.  of  grit  per  sqivare 
yard  is  used  on  first  application.  The  tar 
or  bitumen,  in  the  case  of  large  compact 
areas,  is  purchased  from  the  manufacturers 
in  car-tank  shipments,  the  use  of  barrels 
or  drums  being  restricted  to  smaller  works 
and  where  railway  facilities  will  not  allow 
the  former  method.  Unloading  is  effected 
by  laying  a  siding  with  an  elevated  trestle 
up  whicli  the  car-tank  is  run,  the  material 
falling  by  gravitation  into  storage  tanks  or 
di>tributors.  The  liquid  can  be  heated  by 
means  of  a  portable  boiler  fixed  under  the 
tank,  but  better  results  liave  been  obtained 
by  heating  it  in  the  distributor  on  its  jour- 
ney from  the  cai-tank  to  the  site  of  opera- 
tions. Where  the  magnitude  of  the  work 
does  not  warrant  this  expense  horise-draiwii 
machines  have  jjroved  economical  for  haiuls 
up  to  four  miles,  and  for  longer  hauls 
motor  transport  distributors  by  pole 
attachment  is  adopted.  For  covering 
material  stone  chipping-s,  pea  gravel  and 
coarse  sand  are  used,  the  former  being  pre- 
ferred if  crushed  fi'om  good  haid  rock. 
Ijimestone  chijipings  have  proved  quite 
unsuitable,  j)ulverising  very  quickly  under 
traffic.  In  the  purchase  of  a  distributor 
great  imi)orta.nce  is  attached  to  the  pro- 
vision of  an  efficient  device  for  straining 
the  liquid  before  it  passes  through  the  jets 
so  as  to  pirevent  exas]>eiiating  delays 
through  blockages  in  nozzles  from  small 
particles  of  sand  or  carbon.  On  the 
important  question  of  costs  it  is  shown 
from  analysis  of  several  jobs  carried  out 
last  year  wliere  the  haul  wais  'within  four 
miles,  and  for  an  application  of  one-third 
of  a  gallon  of  heated  material  per  square 


yard,  the  costs  were  shown  to  vary  from 
6  to  7  cents,  or  3d.  to  3id.  per  square  yard. 
This  included  bituminous  material,  sand, 
labour,  and  fuel. — Miuiicinnl  Engiiieei- 
ing,  August  17,  1922. 


WIRELESS    OR    <'  RADIO." 

"  Wireless,"  as  a  name,  hais  the  funda- 
mental demeait  that  it  is  a  neg-ative  term, 
telling  only  what  the  thing  named  is  not, 
but  the  objection  is  greater  than  this,  for 
the  title  is  definitely  misleading.  It  has 
the  property  of  misdirection.  If  anyone 
would  put  the  wire  out  of  mind  for  a  while, 
and  think aboiut communication  in  g-eneral, 
he  would  lealise  that  all  cornmon  means  of 
communication  are  "  wirelesis,"  and  that 
the  real  marvel  and  mystery  is  the  wiry 
telephone.  But  how  many  of  those  who 
marvel  at  wireless  telegrapliy  have  the 
faintest  notion  as  to  how  wire  telegi-a])by , 
and  still  more  wire  telephony,  hapjiensr' 
Do  they  realise  that  scientists  themselves 
have  liaidly  scdved  the  problem  of  how 
electric  currents  travel  in  wires?  The  fact 
]s  that  people  are  so  used  to 
telegraph  wires  that  they  think 
they  understand  them  just  as  doubt- 
leas  people  thought  they  knew  why  an 
apple  fell  to  the  ground  until  Newton 
asked  the  question,  and  it  has  not  been 
fully  answered  to  this  day.  And,  then  tlie 
wire  is  at  least  a  material  object  that  can 
be  seen  and  felt  and  that  is  always  so  com- 
forting to  us  materialists.  We  cling  to 
the  wire,  but  we  haadly  like  to  truist  oair- 
selves  to  nothingness. 

"■  Radio  "  is  an  attempt  at  a  positive, 
descriptive,  educative  name,  implying 
communication  by  radiation  of  electric 
waves,  just  a.s  ispeech  is  communication  by 
radiation  of  air  waves.  The  drawback  to 
it  is  that  non-scientific  people  at  least 
associate  the  sound  of  it  either  with  radium, 
which  has,  of  course,  a  great  popular 
vogue,  or  else  with  one  or  other  of  the 
patented  preparations,  or  domestic 
articles,  which  are  sold  under  names 
derived  froni  or  resembling  radium.  This 
is  unfortunate,  but  it  is  not  a  permanent 
objection,  and,  on  the  other  hand,  most 
scientists  have  for  many  years  preferred  to 
iise  the  term  "  radio-telegraphy  "  though 
their  example  hardly  affected  popular 
usage. — TJic  Biixulcusfer,  September, 
1922. 


THE  PROBABILITIES  OF  PROGRESS. 

Signs  are  not  wanting  that  the  small 
four-cylinder  car  is  g'oing  to  prove  a  very 
serious  rival  to  the  accepted  twin-cylinder 
power  unit.  The  road  performances  of 
some  of  these  one-litre  four-cylinder 
engines  are  truly  astounding,  while  llic 
evenness  of  their  torque  and  the  way  in 
which  they  hold  their  tune  over  long 
periods  of  use  make  ihem  very  popular. 
The  chief  object  when  building  a  small 
car  is  to  produce  a  satisfactory  vehicle  at 
as  low  a  cost  as  is  possible,  and  if  a  manu- 
facturer is  able  to  incorporate  a  four- 


cylinder  water-cooled  engine  with  conven- 
tional chassis  lay-out,  shaft  drive,  and 
comfortable  seating  accommodation  in  a 
model  that  sells  at  a  price  competitive 
with  that  of  the  sidecar  combination,  there 
is,  perhaps,  little  reason  why  he  should 
turn  to  some  entirely  new  and  untried  lay- 
out unless  he  wishes  to  explore  the  possi- 
bilities of  an  entirely  different  market.  It 
is  in  this  respect  that  the  cyclecar  class  of 
the  1922  200-mile  race  will  prove  of  pai- 
ticular  value. 

In  the  same  way  the  event  will  bring  in 
light  the  advantages  or  otherwise  nt 
batteiy  or  magneto  ignition,  of  air  m 
water-cooling  (it  is  unfortunate  that  no 
oil-cooled  cars  are  entered),  and  of  other 
features.  It  is  to  be  deplored  that  race- 
on  Brooklands  do  not  test  the  brakes  and 
gearboxes  quite  so  much  as  might  be 
desired,  but  that  the  buffeting  the  chassis 
receives  on  the  track  thoroughly  tries  out 
its  leliability  there  is  no  doubt  whatevei. 
— T/ic  LiyJit  far  and  Cijclerar,  August  1!J. 
1922. 


Jfcaid  more  News.  —  This  exceedinii 
informative  works  magazine,  the  Augu^i 
number  of  which  has  just  been  published, 
is  undoubtedly  one  of  the  best  of  sui  li 
journals  in  this  country.  Besides  the 
usual  domestic  news  there  are  many 
interesting  articles  in  this  number. 


TRADE  PUBLICATIONS. 


Sot  TJi  African  K.vilways  and  Hau 
BOUKS. — ^His  Majesty's  Senior  Traih 
Commissioner  in  South  Africa  has  foi 
warded  to  the  Department  of  Oversea- 
Trade  a  copy  of  the  following-  publica 
tions  :  "  First  and  third  reports  of  tin 
Select  Committee  on  Railways  and  Hai- 
I'.curs,"'  .lune,  1922:  "Estimates  o! 
Expenditure  on  Capital  and  Betterment 
Works  for  the  financial  year  endinu 
March  ;U,  1923";  "Eeport  the  Bail 
ways  and  Harbours  Board  :  Walvis  Ba\ 
HaVbour  Improvements,"  1922.  Severa 
cuttings  from  the  South  African  pre- 
have  also  been  received  dealing  with  lln 
railway  estimates,  and  may  be  seen  h} 
United  Kingdom  fii'nis  interested  'i' 
application  to  the  Deoartment  of  Oversea- 
Trade  (En(iuiry  Room),  35,  Old  Queei 
Stieet,  l\'estminstpr,  London.  S.W.I.— 
(Ref.  9297/E.D./E.P.). 


Lantern  Slides  for  Engineering  Lectures.- 
Tangyes  Ltd.,  Cornwall  Works,  Birniiiigliam,  iiifoi" 
lis  tliat  the.v  have  available  for  loan  (free  of  chai'gt 

engineering  lecturers  and  technical  instructors.  : 
large  and  varied  selection  of  lantern  slides  of  the.: 
manufactures,  comprising  gas  engines  and  suction 
g:is  producers,  oil  engines,  steam  and  power  pump-* 
hydraulic  machinery,  machine  tools,  etc.  :  ai'o  ai 
afsirtment  of  slides  of  historical  interest  dealuu 
with  tiiese  subjects.  There  has  been  an  increasmt 
demand  eacli  year  for  the  loan  of  these  slides,  ami  . 
li.st  will  be  "sent  free  on  application.  Me.-^srs 
Tangves  Ltd.  have  also  prepared  a  number  o' 
papers  dealing  with  their  different  classes  e- 
macliinery  wliich  are  available  for  loan,  if  required 
to  assist  lecturers  in  preparing  their  own  i>aper3. 
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Commercial  Notes  and  News. 


COMPANY  NOTES. 


j  Monk  Bridge  Iron  &  Steel  Co. — In  tiieir  report 
jfor  1921  the  directors  of  this  firm  anirounce  a  loss 
'of  £17,621  after  adjustment  of  taxation  and  pro- 
viding for  interest  charges.  A  surplus  of  £43,597 
lias,  however,  been  brought  forward.  A  dividend 
lias  been  declared  on  the  6  per  cent  cumulative 
preference  shares,  and  it  is  propo.sed  to  carry  for- 
ward the  remaining  £10,976. 


Dalmellington  Iron  Co.— The  directors  of  Dal- 
mellington  Iron  Co.  recommend  a  final  dividend  of 
6d.  per  share  on  the  ordinary  shares,  free  of  income 
tax,  making,  with  the  interim  dividend,  5  per  cent 
for  the  year.  For  the  previous  year  7g  per  cent 
was  paid. 


American  Wibe  Companies  Amalgamate. — Ine 
Wire  Goods  Co.,  of  Worcester,  the  Cassidy-Fair- 
bank  Co.,  of  Chicago,  and  the  Andrews  Wire  & 
Iron  Co.,  of  Rockford,  111.,  and  of  Waterford, 
Canada,  are  being  consolidated,  with  a  capital 
of  1,000,000  dols.,  under  the  name  of  the  Wasliburn 
Co. — Reuter. 


y  Engineer'.s  Affairs. — At  the  Newcastle  Bank- 
!  ruptcy  Court,  James  Oxley,  engineer  and  merchant, 
,  appeared  for  his  public  examination.  The  debtor 
1^  informed  the  Official  Receiver  that,  although  he 
j"  showed  only  seven  unsecured  creditor.'?  for  £145 
L5s.  2d.,  there  were  now  15  creditors  for  £496  19s. 
'He  had  forgotten  to  enter  eight  of  them.  The 
jcase  was  adjourned  until  October  5  for  closing. 


United  Steel  Co.  Ltd. — The  directors  of  this 
firm  announce  that  in  view  of  the  continued  trade 
depression  they  have  decided  to  postpone  payment 
of  the  half-yearly  dividend  due  on  September  1. 
The  company  makes  up  its  accounts  to  June  30, 
and  last  year  the  directors'  report  was  published 
on  October  4.  Up  to  two  years  ago  it  paid  10  per 
cent  regularly  on  the  ordinary  shares,  but  for 
1920-21  tiliere  was  no  disti-ibution  on  them  after  the 
interim  one  of  3  per  cent.  The  present,  however, 
is  the  first  time  that  the  preference  dividend  has 
been  passed.  It  is  hardly  likely  that  the  money 
will  be  forthcoming  in  October,  and  if  not  there 
will,  of  course,  be  no  payment  on  the  ordinary 
shares,  which  have  had  no  dividend  since  that  of 
Maroh,  1921.  The  report  for  1920-21  showed  a  fall 
in  the  income  from  £930,521  to  £711,146,  or 
£629,661  after  deducting  expenses  and  ta.x,  but  if 
it  had  not  been  necessary  to  "  have  regard  to  finan- 
cial and  general  conditions"  a  larger  dividend  than 
3  per  cent  could  have  been  paid.  As  it  was,  the 
balance  carried  forward  was  increased  from  £80,381 
to  £308,294,  less  the  proportion  of  the  preference 
dividend  which  had  accrued,  and  the  directors 
stated  that  they  had  written  down  stocks  to  a  value 
enabling  the  company  to  compete  in  the  market 
when  trade  revived. 


Australia  :  Duty  on  Iron  and  Steel  Plates  and 
Sheets. — The  Federal  Government  has  further 
postponed  for  a  period  of  six  months,  commencing 
October  1,  the  duty  on  iron  and  steel  plates  and 
sheets. — Reuter. 


Private  Enterprise  in  Netherlands-India. — A 
telegram  from  Batavia,  dated  August  17,  state.s  that 
the  Government  of  Netherlands-India  appears  to 
have  decided  to  abandon  the  principle  of  the 
working  of  mineral  deposits  by  the  State,  preferring 
to  leave  the  exploitation  to  private  initiative.  It 
it  stated  that  the  important  deposits  of  iron  ore 
recently  investigated  by  an  official  commission  sent 
by  the  Government  to  the  Celebes  will  be  worked 
by  private  capitalists,  the  project  of  the  enterprise 
being  conducted  by  the  State  having  been  aban- 
doned. The  same  will  be  the  case  with  regard  to 
the  various  deposits  of  tin  and  gold,  and  petroleum 
wells  pre.sumably  will  come  under  the  same  policy. 
— Reuter. 


NEW  COMPANIES. 

Cumberland  Engineering  Co.  Ltd. — Private  com- 
pany. Registered  June  23.  Capital  £5,000  in  £1 
shares.  To  adopt  an  agreement  with  P.  E,  G. 
Cumberland,  and  to  carry  on  the  business  of  marine 
and  general  engineers,  engineering  contractors,  etc. 
The  subscribers  are  to  appoint  the  first  directors. 
Solicitors  :  Kenneth,  Brown,  Baker,  Baker,  Lennox 
House,  Norfolk  Street,  Strand.  W.C. 

Atlas  Equipment  and  Engineering  Co.  Ltd. — Pri- 
vate company.  Registered  June  23.  Capital  £1,000 
ii  £1  shares.  To  carry  on  the  business  of  engineers, 
founders,  smiths,  machinists,  manufacturers  of  and 
dealers  in  all  kinds  of  engineering  and  other  goods, 
manufacturers  of  and  dealers  in  automobiles,  motor 
cais.  motors,  cycles,  etc.  Secretary  :  A.  M. 
Massingham.  Registered  office  :  8,  Wagner  Street, 
Old  Kent  Road,  S.E.15. 

Gessolin  Bowl  Co.  Ltd. — Private  company. 
Registered  June  22.  Capital  £200  in  £1  shares.  To 
carry  on  the  bu.'^iness  of  frabricated  or  plastic  bowl 
manufacturers  for  indirect  lighting  and  other  pur- 
poses, electrical  and  gas  engineers,  brassfounders, 
wire  workers,  stampers  and  piercers,  etc.  The  first 
d:ri.ctors  are  H.  Haynes  and  G.  Brenni.  Qualifica- 
tion: Ten  shares.  Registered  office:  124,  St. 
Clement's  Road,  Nechells,  Birmingham. 

T.  &  A.  Smith  (Blackheath)  Ltd.— Private  com- 
pany. Registered  June  21.  Capital  £2,500  in  £1 
shares.  To  acquire  the  business  of  a  nut  and  bolt 
manufacturer  and  merchant,  manufacturer  and  mer- 
chant of  set  pins,  black  bolts,  rivets,  cycle  pedal 
spindles,  castor  pegs,  iron  and  steel  forgings,  brass 
and  iron  founder  and  general  engineer,  carried  on 
by  T.  Smith,  trading  as  "  T.  &  A.  Smith."  T. 
Smith  is  chairman  and  permanent  governing 
director.  Registered  office  :  Holt  Road  Works, 
Blackheath,  Worcs. 

Birmingham  Electric  Castings  Ltd. — Private 
company.  Registered  June  21.  Capital  £2,000  in 
£1  shares.  To  carry  on  the  business  of  casters  in 
steel,  non-ferrous  metals,  aluminiums  and  cast-iron 
pattern  makers,  machinists,  smelters,  dealers  in 
metals,  etc.,  in  Birmingham  and  elsewhere.  The 
fiisr  directors  are  F.  Shutt,  vV.  Shutt,  and  D.  Pitt. 
QualiKcation  :  One  share.  Remuneration  as  fixed 
by  the  company.  Registered  office  :  King's  Road, 
Hay  Mills,  IBii-minghani. 

Charles  Walmsley  &  Co.  Ltd. — Private  company. 
Registered  June  23.  Capital  £190,000  in  £1  shares. 
To  adopt  a  certain  agreement  (the  parties  to  which 
are  not  named),  to  acquire  the  property  and  under- 
take the  obligations  referred  to  therein,  and  to  carry 
on  the  business  of  manufacturers  of  paper-making 
machinery  and  appliances,  engineers,  ironmasters, 
iron  bridge  builders,  colliery,  quarry  and  mine 
owners,  miners,  smelters,  founders,  boiler  makers, 
iron  and  steel  converters,  manufacturers  of  and 
dealers  in  engines,  boilers,  shafting,  gearing,  piping, 
and  machinery  of  all  kinds,  railway,  tramway  and 
road  locomotives,  carriages,  cars,  omnibuses,  trucks, 
and  vehicles,  motors,  motor  sweeping,  watering 
and  sprinkling  cars,  airships,  aeroplanes,  ships, 
steamers,  and  other  craft,  suppliers  of  electricifcy, 
steam,  gas,  cold  and  hot  water  and  air  in  any  state 
for  lighting,  heating,  ventilating,  working  and 
driving,  etc.  The  subscriber's  are  to  appoint  the 
first  directors.  Registered  office  :  Wood  Street, 
Elton,  Bui-y,  Lanes. 

Bartlett  &  Moorhouse  Ltd. — Private  company. 
Registered  June  16.  Capital  £2,000  in  £1  shares. 
To  acquire  from  C.  S.  Bartlett  and  G.  W.  Moor- 
house the  business  of  iron,  steel,  metal  and 
machinery  merchants  carried  on  at  Sheffield  as 
Bartlett  '&  Moorhouse.  The  first  directors  are  : 
C.  S.  Bartlett,  G.  W.  Moorhouse  and  G.  W.  J. 
Reynolds.  Registered  office  :  63,  Blonk  Street, 
Street,  Sheffield. 

W.  Markes  &  Co.  Ltd.— Private  company. 
Registered  June  16.  Capita.l  £6.000  in  £1  shares. 
To  acquire  the  business  of  plumbers  and  general 
brassfounders  carried  on  at  Cambridge  Street, 
Birmingham,  as  "  W.  Markes  &  Co.,"  together 
with  certain  property.  The  directors  are  to  be 
anpointed  by  the  subscribers.  Registered  office  : 
32,  Waterloo  Street,  Birmingham. 


MORTGAGES,  CHARGES  AND 
SATISFACTIONS. 

Saunderson  Tractor  and  Implement  Co.  Ltd. — 
Mortgage  debenture,  charged  on  the  company'e 
undertaking  and  property,  pi'esent  and  future, 
including  uncalled  capital,  dated  June  13,  1922,  to 
secure  all  moneys  due  or  to  become  due  from  the 
company  to  Williams  Deacons  Bank. 

Stamford  Engineering  Co.  Ltd. — Issue  on  June 
28,  1922,  of  £200  debentures,  part  of  a  series 
already  registered. 

Fothergill  Bros.  Ltd. — Satisfaction  in  full  on  Julv 
1,  1922,  of  debentures  dated  April  27,  1917,  and 
September  30,  1918,  securing  £4,100. 

Easton,  Lloyd  &  Co.  Ltd. — Debenture  dated  July 
24,  1922,  to  secure  £10,000,  charged  on  the  com- 
pany's undertaking  and  property,  present  and 
future,  including  uncalled  and  unpaid  capital. 
Holders  :  L.C.W.  and  Parr's  Bank. 

Exeter  Engineering  Co.  Ltd. — Particulars  of 
£500  debentures,  authorised  July  11,  1922;  present 
issue,  £350;  charged  on  the  company's  undertaking 
and  property,  present  and  future,  including  uncalled 
capital. 

James  Fairley  &  Sons  Ltd.  (in  liquidation).^ 
Satisfaction  in  lull  on  Julv  18,  1922,  of  debentures 
dated  February  14,  1917.'  and  August  28,  1919, 
scouring  £25,000  and  £1,000  respectively. 

Low  Generator  and  Engineering  Co.  Ltd. — Satis- 
faction in  full  on  June  30,  1922,  of  debentures  dated 
August  17,  1910,  securing  £300. 

Wilton  Engine  Co.  Ltd. — Mortgage  on  freehold 
land  and  buildings,  etc.,  at  Richmond  Street, 
Audenshaw,  Lancashire,  dated  July  14,  1922,  to 
secure  all  moneys  due  or  to  become  due  from  the 
company  to  London  Joint  City  and  ^Midland  Bank 
Ltd. 

David  Evans  k  Sons  (Yniscedwyn)  Ltd. — Second 
mortgage  debeature,  dated  July  7.  1922,  to  secure 
£500,  charged  on  the  company's  undertaking  and 
property,  present  and  future,  including  uncalled 
capital.  Holder  :  F.  R.  A.  Gough,  Yniscedwyn 
House,  Ystradgynlais,  Breconshire. 

Girlings  Ltd. — Further  charge  on  works,  offices, 
garage  and  buildings  in  Station  Road,  Upper 
Station  Road,  and  Fullbridge.  Maldon.  dated  July 
7.  1922,  to  secure  £500.  ranking  in  priority  to  a 
charge  of  March  30,  1922,  in  favour  of  H.  P.  Girl- 
ing. Holder  :  S.  Downing.  Sidney  House.  Felix- 
stowe. 

Burton  Cons,  .'uctional  Engineering  Co.  Ltd. — 
Debenture  dated  July  7,  1922,  to  secure  £20,000, 
charged  on  the  company's  freehold  and  leasehold 
premises,  and  its  undertaking  and  property,  pre- 
sent and  future,  including  uncalled  capital. 
Holders  :  Mai-ple  &  Gillott  Ltd.,  Bank  Street, 
Sheffield. 

Crisp  &  Co.  Ltd. — Mortgage  debenture,  dated 
July  4.  1922.  to  secure  £200:  charged  on  the  com- 
pany'is  undertaking  and  property,  present  and 
future.  Holder  :  .Miss  Kate  R.  Abel,  "  Dunolly," 
Shortlands,  Kent. 

Sutton  Ironworks  Ltd. — Particulars  of  £6,000 
debentures,  authorised  July  21,  1922.  charged  on 
the  company's  p  t.perty.  present  and  future,  includ- 
ing uncalled  capital;  whole  amount  issued. 

Monometer  Manufacturing  Co.  (1918)  Ltd. — 
Satisfaction  to  the  extent  of  £1,000  on  July  23, 
1922,  of  debenture  created  September  30,  "l920, 
securing  £8,000. 

Madgwick  Crate  Co.  Ltd. — Particulars  of  £1,000 
debentures,  authorised  by  resolutions  of  March  11 
and  20,  1922;  and  all  "  issued  on  July  7,  1922; 
charged  on  the  company's  property,  present  and 
future,  including  uncalled  capital. 


RECEIVERSfflPS 

(APPOINTMENT  OR  RELEASE). 

Southgate  Engineering  &  IManufacturing  Co.  Ltd. 
—P.  E.  Slack,  of  16.  Great  James  Street,  Bedford 
Row,  W.C,  was  appointed  receiver  and  manager 
on  November  1,  1921. 
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BOARD  OF  TRADE  NOTES. 

(Abstracted  from  the  Board  of  Trade  Journal.) 

Large  Canadian  Rail  Op.der. — The  Algoma  Steel 
Corporation,  Sault  Ste.  Marie,  Ontario,  is  corn- 
men  .cing  production  on  a  48,000-ton  order  for 
the  Canadian  Pacific  Railway.  Three  furnaces  are 
now  in  operation,  and  as  a  result  of  this  single 
order  the  rail  mill  at  the  Sault  will  be  busy  for 
several  months.  Improvement  in  the  steel  busi- 
ness generally  leads  to  the  conclusion  that  the 
plant  will  be  kept  running  continuously. 

Coal  Output  in  Canada. — In  the  course  of  an 
interesting  report  issued  under  the  authority  of  the 
Ministry  of  Trade  and  Commerce,  it  is  shown  that 
the  output  of  coal  during  last  year,  while  less  than 
in  the  preceding  year,  was  still  very  creditable, 
and  the  decline  of  12  per  cent  from  the  quantity 
mined  during  the  preceding  year  was  still  not  suffi- 
cient to  reduce  the  output  to  the  level  of  1919. 
Alberta  and  Nova  Scotia  were  the  principal  pro- 
ducing provinces,  Alberta  being  only  slightly  in 
advance  of  its  eastern  rival.  Production  continued 
in  British  Columbia  at  more  nearly  the  same  rate 
as  in  the  preceding  year  than  was  the  case  in  any 
of  the  other  provinces.  New  Brunswick  was  the 
only  province  to  exceed  its  1920  output,  although 
Saskatchewan  came  within  1  per  cent  of  the  quan- 
tity mined  in  the  preceding  year.  The  mine  opera- 
tors in  the  several  provinces  have  been  fully  alive  to 
the  necessity  of  seeking  markets  for  their  coal,  and 
in  all  the  coal-producing  provinces  some  attempt 
has  been  made  to  stimulate  coal  consumption.  This 
statement  is  probably  more  particularly  true  of 
activies  in  Alberta  where  considerable  work  has 
been  done  with  a  view  to  establishing  conditions 
under  which  Alberta  coal  might  be  moved  east  on  a 
paying  basis.  An  attempt  was  also  made  to  obtain 
a  .share  of  the  Pacific  coast  trade. 


New  Floating  Dock  fos  Rouen. — Among  other 
information  of  interest  in  a  memorandum  upon  the 
port  of  Rouen,  which  has  been  received  from  H.M. 
Consul,  there  is  a  report  on  the  new  floating  dock 
for  vessels  of  a  maximum  length  of  110  metres  and 
4,200  tons  displacement  assigned  to  the  port, 
together  with  an  extract  from  the  tariff  of  charges. 
The  memorandum  also  deals  with  matters  of  port 
extension,  discharging  stations,  construction  and 
repairs,  port  tariffs,  rail  and  river  transport  and 
freights,  shipbuilding  and  repair  yards,  and  floating 
cranes.  The  report  on  the  new  floating  dock 
referred  to  above  has  been  drawn  up  by  the 
Ingenieur-en-Chef  of  the  Fonts  et  Chaussees,  who 
is  in  charge  of  matters  connected  with  the  exploita- 
tion of  this  port.  In  it  he  refers  to  the  rapid,  but 
recent,  growth  of  the  port.  It  is  only  during  the 
last  20  years  that  it  has  attained  its  prominent  posi- 
tion. Judged  from  the  standard  of  the  quantity  of 
merchandise  imported  and  exported,  Rouen  had 
reached,  by  1913,  the  second  place  among  French 
ports,  Marseilles  heading  the  list.  By  1920  Rouen 
had  attained  first  place.  Rouen  is  largely  dependent 
on  the  coal  trade  with  Great  Britain,  and  it  was 
feared  that  the  British  coal  stoppage  would  result 
in  a  serious  setback  during  1921.  As  a  matter  of 
fact,  the  difference  for  that  year  between  Rouen 
and  Marseilles  (4,792,000  to  4,799,000  tons)  was  so 
small  as  to  be  negligible.  For  the  first  four  months 
of  the  present  year  the  merchandise  tonnage  figures 
for  Rouen  almost  equal  those  for  Marseilles  and 
Havre  combined.  There  would,  therefore,  appear 
to  be  good  reason  for  the  optimism  which  is  felt  in 
Rouen  at  the  present  time.  Until  last  year,  the 
port  of  Rouen  possessed  only  one  small  slip  for  the 
repair  of  vessels.  As  a  result  of  representations  by 
the  local  Chamber  of  Commerce,  the  present  floating 
dock  (formerly  German)  was  assigned  to  this  port, 
and  has  been  in  use  since  September  of  last  year. 
It  can  accommodate  vessels  up  to  110  metres  long 
and  17  metres  broad,  with  a  draught  of  from  4  to  6 
metres,  according  to  the  tide.  It  can  lift  up  to 
4,200  tons.  Over  7,000  vessels  entered  the  port 
of  Rouen  during  1920  and  1921,  and  the  dock  could 
have  accommodated  any  one  of  these  ships,  with 
the  exception  of  70  which  were  unsuitable  either 
as  regards  size  or  tonnage.  The  report  concludes 
with  an  extract  from  tariff  of  charges,  and  the 
Engineer-in-Chief  claims  that  the  cost  of  repairs 
is  remarkably  low,  especially  in  the  case  of  vessels 
occupying  the  dock  for  short  periods,  i.e.,  one 
week  or  thereabouts. 


Australian  Government  Contract  Awarded. ^ — 
The  Hoskins  Iron  &  Steel  Co.,  of  Lithgow,  has 
secured  a  Government  order  for  the  supply  of 
20,000  tons  of  steel  rails  and  1,500  tons  of  fishplates. 
— Renter. 


ENGINEERING  WORLD. 
CUSTOMS  NEWS  &  TARIFFS. 

Probable  Remission  of  Argentine  Import 
Duties  on  Machinery.— The  Government  of 
Argentina  is  making  a  determined  effort  to  get  a 
number  of  secondary  industries  started  in  the 
Republic,  and  with  the  view  of  encouraging  capi- 
talists to  invest  in  such  enterprises  as  oil  production 
and  refining,  cotton  ginning,  jute  manufacture,  and 
so  on,  will  ask  Congress  either  to  abolisli  altogether 
the  import  duties  on  machinery  and  plant  for  such 
purposes,  or  reduce  the  duties  to  a  negligible 
minimum.  Pending  authority  from  Congress,  the 
Minister  of  Finance  is  now  accepting  from  importers 
their  written  guarantee  to  pay  the  duties  if  called 
upon  to  do  so ;  meanwhile  their  machinery  is 
admitted  duty  free.  Recently  a  cotton-mill  plant, 
which  is  to  be  installed  in  the  territory  of  the 
Chaco,  has  been  imported  under  these  conditions, 
and  this  week  machinery  for  an  oil-boring  company 
was  passed  through  the  Customs  on  the  same  terms. 
The  Government  proposal  before  Congress  is  that 
all  machinery,  plant  and  tools  imported  for  use  in 
certain  new  industries  ishall  be  duty-free,  while  raw 
material  from  abroad,  for  local  manufacture,  shall 
pay  only  5  per  cent. — Reuter. 


OPPORTUNITIES  FOR  BRITISH 
TRADE. 

Cast-iron  Pipes. 

An  Italian  commission  agent  in  Buenos  Aires 
wi-'hes  to  represent  United  Kindom  manufacturers 
of  cast-iron  pipes.  The  applicant  is  at  present  on 
a  short  visit  to  this  country.  (Reference  No.  215.) 
Applications  for  names  and  addresses  must  be  sent 
to  the  Department  of  Overseas  Trade,  35,  Old 
Queen  Street,  Loudon,  S.W.l. 


CONTRACTS  AND  TENDERS. 


Belgium  :  Sr.tRE  Parts  for  Locomotives. — The 
Commercial  Secretary  to  His  Majesty's  Embassy  at 
Brussels  has  reported  to  the  Department  of  Over- 
seas Trade  in  connection  with  the  call  for  tenders 
for  spare  parts  lor  locomotives  and  tenders  (in  56 
lots),  by  the  Belgian  Ministry  of  Railways,  Marine, 
Posts  and  Telegraphs,  that  the  adjudioatioin  has 
been  postponed,  and  will  take  place  under  a  new 
specification  which,  it  is  now  expected,  will  be  pub- 
lished in  about  two  months'  time.  If  this  decision 
is  adhered  to,  copies  of  the  specification  in  Flemish 
and  French  may  possibly  reach  the  Department  of 
Overseas  Trade  in  the  early  part  of  October,  when 
they  will  be  available  for  inspection  by  interested 
United  Kingdotn  firms  on  application  to  the 
Department,  35,  Old  Queen  Street,  London,  S.W.l 
(Room  50a).    (Rtfererice,  15875/F.W./E.P.) 


Contract  Tenders  for  Belgian  State  Railways. 
— According  to  the  Chronique  des  Travaux 
Publics^  foreign  firms  tendering  for  contracts  for 
the  Belgian  State  Railways  need  no  longer  make  a 
deposit,  as  hitherto,  on  tendering.  They  will  be 
required  to  do  so,  however,  within  five  days  of  the 
receipt  of  a  notification  from  the  Ministry  inform- 
ing them  that  their  contract  has  been  accepted. 


Rails,  Lathes,  Cranes,  Weighing  Machines, 
Jacks  and  Steam  Engines. — The  High  Com- 
missioner for  India  is  prepared  to  receive  tenders 
for  the  supply  of  :  (1)  1,620  tons  rails,  41^  lb.  per 
yard;  9,350  pairs  of  fishplates  for  ditto.  (2)  16 
lathes,  sliding,  surfacing  and  screw-cutting,  and 
brass  finishing.  (3)  Three  cranes,  coaling,  steam. 
(4)  35  weighing  machines,  platform,  to  weigh  up 
to  10  cwt.  and  20  cwt.  (5)  115  screw  jacks,  lift- 
ing and  traversing,  10  tons,  15  tons  and  20  tons. 
(6)  One  set  of  high-pressure  type  engines,  two 
cylinder,  8^  in.  and  85  in.,  30  in.  stroke,  for  stern 
wheel  steamer;  and  one  loco-type  boiler,  1501b. 
pressure,  for  ditto.  Forms  of  tender  may  be 
obtained  from  the  Director-General,  India  Store 
Department,  Belvedere  Road,  Lambeth,  S.E.I,  and 
tenders  are  to  be  delivered  at  that  office  not  later 
than  2  o'clock  p.m.  on  Friday,  September  8,  1922, 
for  No.  1,  and  on  Friday,  September  15,  1922,  for 
Nos.  2  to  6.    (Reference  D.O.T.  3739/15/T.G.) 


Electrical  Equipment  for  New  Zealand. — II. M. 
Trade  Commissioner  at  Wellington  has  forwarded  to 
the  Department  of  Overseas  Trade  specifications 
and  conditions  of  contract  for  the  supply  of  certain 
electrical  equipment  for  which  the  Southland  Elec- 
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trie  Power  Board  are  inviting  tenders.  The 
material  required  is  divided  into  sections  as 
follows  :  (a)  Distribution  transformers;  (b)  bare  and 
insulated  cables  and  jointing  sleeves;  (c)  lightning 
arresters  and  choke  coils;  (d)  pole  type  switches; 
(e)  pole  type  fuse  supports  and  f uses  j  (f)  line 
insulators;  (g)  pole  ironwork  (bolts,  pole  steps, 
coach  screws,  hookhead) ;  (A)  service  meters,  testing 
meters  and  service  fuses.  Tenders,  which  should 
be  addressed  to  the  Chairman,  Southland  Electric 
Power  Board,  P.O.  Box  121,  Invercargill,  New 
Zealand,  will  close  on  September  30,  1922.  Tenders 
must  be  accompanied  by  a  deposit  of  £50  or  1  per 
cent  of  the  amount  of  the  tender,  whichever  is  the 
greater.  Payment  will  be  made  as  follows  :  75  per 
cent  in  exchange  for  complete  shipping  documents 
in  Invercargill;  and  25  per  cent  after  tests  in  New 
Zealand,  or  at  a  date,  not  later  than  two  months 
after  arrival  of  the  goods  at  the  Bluff,  New  Zealand. 
In  the  special  conditions  in  connection  with  this 
tender  it  is  stated  that  the  Board  has  under  con- 
sideration the  question  of  doubling  the  quantities 
specified  in  the  schedule,  and  tenderers  are  invited 
to  furnish  with  their  tenders  a  memorandum  stating 
at  what  rates  and  prices  they  would  undertake  to 
supply  double  quantities.  A  copy  of  the  specifica- 
tion and  conditions  will  be  sent  in  order 
of  application  to  United  Kingdom  firms  in  the  pro- 
vinces who  ai'e  unable  to  arrange  for  their  inspec- 
tion in  London.  (Reference  D.O.T.  8930/E.D./ 
E.G.) 

Cranes. — The  Auckland  Harbour  Board  are  calling 
for  tenders  for  the  construction  and  supply  of 
electric  cranes,  spares,  etc.,  for  delivery  at  once  for 
Princes  Wharf,  Auckland,  as  under  :  Twelve  5-toii 
(and  alternatively  3-ton)  semi-portal,  balanced-jib 
electric  quay  cranes;  four  5-ton  (and  alternatively 
3-ton)  balanced,  jib,  electric  roof  cranes;  six  l-ton 
electric  mono-rail  cranes.  A  copy  of  the  conditions 
and  specification  is  available  for  inspection  by 
United  Kingdom  firms  at  the  Department  of  Over- 
seas Trade  (Room  49),  35,  Old  Queen  Street,  Lon- 
don, S.W.l.  Specifications  may  also  be  obtained  at 
the  office  of  the  Board's  London  agents,  Messrs.  W. 
&  A.  McArthur  Ltd.,  18/19,  Silk  Street,  Cripple- 
gate,  London,  K.C.2,  on  payment  of  a  deposit  of 
£2  2s.,  which  is  returnable  on  receipt  of  a  bona 
fide  tender.    (Reference  9151/E.D. /E.P.) 


Australia  :  Telephone  Switchboard  Apparatus 
AND  Parts. — H.M.  Senior  Trade  Commissioner  in 
Austr^Jia  reports  that  tenders  are  invited  by  the 
Postmaster-General's  Department,  Brisbane,  for  the 
supply  and  delivery  of  switchboard  apparatus  and 
parts  (Schedule  No.  559)  comprising  69  items, 
including  calcula graphs,  lamp  caps,  timing  clocks, 
cords,  generators,  indicators,  jacks,  keys,  lamps, 
plugs,  meters,  polechangers.  receivers  for  head  sets, 
relays,  calculagraph  ribbons,  lamp  sockets  and 
telephone  sets.  Tenders  close  with  the  Deputy 
Postmaster-General  at  Brisbane  at  noon  on  Wednes 
day,  September  20.  Tenders  must  be  accompanie 
by  a  preliminary  deposit  on  the  following  sliding 
scale,  and  calculated  on  the  total  amount  of  items 
tendered  for  :  (a)  For  amounts  up  to  £500,  2  per 
cent;  (6)  for  amounts  over  £500.  2  per  cent  for 
£500,  and  1  per  cent  for  the  amount  over  £500 
(c)  the  minimum  deposit  is  £2  for  each  tender, 
copy  of  the  tender  form,  including  the  schedule  an 
special  conditions,  will  be  available  for  firms 
in  the  provinces  unable  to  arrange  for  inspection 
in  London.  In  view  of  the  somewhat  limited  time 
available  for  the  presentation  of  tenders  and  the 
reference  in  the  schedule  to  various  sealed  patterns 
this  information  will  probably  be  of  use  only 
firms  who  are  in  a  position  to  notify  their  loc 
agents  by  cable.  The  Department  will  bp  please 
to  supply  United  Kingdom  firms  not  already  repr 
sented  in  Australia  with  the  names  of  agents  who 
may  be  willing  to  act  for  them.  (Reference,  D.O.T. 
91l'3/E.D./E.C.) 


Galvanised   Pipes   and  Fittings  for  India.— 
Tenders  for  the  supply  of  galvanised  pipes  an 
fittings  and  guMiietal  ferrules,  taps,  etc.,  will  be 
lei  civcd  up  to  I  p.m.  (Bombay  time)  on  October  10 
1922.    Tenders  should  be  addressed  to  the  Mum 
cipal  Commissioner,  Bombay,  and  should  be  dell 
vcred  at  the  office  of  the  Chief  Accountant.  Foni 
of  contract,  specifications,  etc.,  will  be  issued  by 
tlie  storekeeper.  Storekeeper's  Office,  De  Lisle  Road 
Byculla,  who  will  also  supply  any  further  infoinia 
tion    that    may    be    required.        The  Bezwud 
Spinning  and  \\  caving  Mills.  Maiin  Canal  Road 
I'uzvvada,  a  new  cotton  clotii  manufacturing  move 
nicnt   in   the  Andhradesha,    will    require  ootto 
.s|)inning  and  weaving  machinery. — Reuter. 
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THE  MARKETS. 


j       EXTRUDED  BRASS  ROD  PRICES. 

r  August  •28th,  1922. 

I  McKechnie  Bros.    Ltd.,    Rotton    Park   Street,  Bir- 
mingham, state  that  the  basis  price  to  date  for  Brass 
:  ids  is  6|d.  per  pound.     Prices  for  Special  Alloys  in 
ids  and  Ingots  will  he  quoted  on  application. 


;i  August  28th,  1922. 

,A.  Joseph  intimates   under   this  date  that  he  is 
L  buyer  of   Non-ferrous  Scrap  Metals  at  the  under- 
ntioned  approximate  prices  per  ton  : — 

@  per  ton. 

New  aluminium  cuttings                    £60  0  0 

General  collected  scrap  brass               30  0  0 

Clean  copper                                   56  0  0 

Braziery  copper                                  46  0  0 

Gunmetal                                           40  0  0 

Old  lead,  less  usual  draft                    20  0  0 

(All   metals   carted   free  in 
London  area.l 

j  Tea  lead   18  0  0 

Old  zinc   17  0  0 

Hollow  shaped  pewter   125  0  0 

Shaped  black  pewter  ..    80  0  0 

l^d  can  supply  Solder  an  follows  :  — 

I'  @  per  ton. 

■>    Plumbers',  in  bar  or  strip  form    £iO    0  0 

!    Tinmans'    100    0  0 

Blowpipe    110    0  0 

;  All  prices  based  on  day  of  delivery  of  the  metal,  uule- 
I  herwise  arranged. 


OILS,  ETC. 

Lubricating  Oils. — There  is  no  special  change  to 
i  port.    Prices  remain  unchanged.    We  quote  pales. 
■2  10s.  to    £24    10s.:    reds,    £15   to  £30;  dark 
linders,  £15  to  £35;   filtered  cylinders,  £20  to 
i"  :  blacks,  £8  to  £19  ;  all  ex  wharf.  London,  less 
per  cent  discount,  prompt  delivery.  Shipment 
I  ices  on  application.    Soluble  oil,  £23  10s.  per  ton. 

■Fuel  Oil.— 895/910  gravity,  £4  2s.  6d.  per  ton; 

0  gravity,  £3  5.s.  per  ton:  both  ex  tank,  nel 
sh  :  delivered  in  bulk  by  tank  wagon,  10s.  per 
n  e.xtra. 

'Paraffin    Wa.x    and    Scale.  —  Market  steady. 

'8/20  deg.  Fah.,  2id. :  123/25  deg.  Fah.,  22d'. ; 

"5/30  deg.  Fah.,  2^  d. ;  130/35  deg.  Fah.,  2|d.  : 
5/40  deg.  Fah..  3d.  ;  London  and  Liverpool, 
iinffin  scale  market.  We  quote  white,  122/24 
i;.  Fah.,  l-|d.,  .spot:  IJd..  c.i.f.      Yellow.  Ifd.. 

E  .f.,  from  prompt  .shipment. 

j! Petroleum  Oils. — Water  white.  Is.  6d.  ;  standard 
|iite.  Is.  5d.,  in  barrels  net.  300  deg.  high-test 
i,   Is.   0-|d.,   less  2^  per   cent    discount,  barrels 

":luded,  e\  wharf,  London. 

■'White  Oils.— Special  No.  1  white  oil.  £43;  No.  1 

i  lite  oil,  £40:  No.  1a  half-white  oil,  £35  10s.;  all 

L  wharf,  London.    In  drums  free.    No.  2  half 

nite  oil.  £27.  in  barrels  free;  all  net  cash. 
1 

^Animal  Oils. — Neatsfoot  oil,  English,  5s.  i-^d.  : 
I  iglish  lard  oil,  62s.  to  74s.  ;  all  in  barrels,  net. 
j  lie  horse  oil.  small  lots  only,  38s.  per  cwt.  net. 
I  livered. 

j  Linseed  Oil. — Weakness  of  the  Argentine  seed 
tjirket  and  Continental  oil  market  resulted  in  seed 
I'clining  here,  with  slight  lornl  reaction.s.  .Market 
i'jsed  steadier.  Lun  Ion,  spot.  35-;.  6d. ;  August, 
«s.  6d. ;  September/December,  33s.  9d. ;  January/ 
j^'oril,  32s.  9d.  Hull,  spot,  37s. :  August,  36s.  9d.  ; 
hpteniber/December.  33s.  tid.  ;  January /April. 
!  s.  3d.  All  naked,  ex  mills,  liarrels  2s.  6d.  per 
/t.  e.xtra.     Boiled.   42s.   6d..   e\    works,  barrels 

,36.  ^ 

Rosin. — Quiet    and    unchanged.      American  B. 

1  s.  6d. :  FO,  15s.  6d.  :  ilN.  15s.  9d. ;  WG,  18s.  6d.  ; 
|  W,  20s.  6d.  French.  FG,  14s.  6d.:  WW.  17s. 
[..;  AAA,  20s. 

I'Tallow. — At  the  auction  sale  on  Wednesday. 
|ugust  23,  1,882  casks  were  offered,  and  44  were 
l^ld  at  6d.  ner  cwt.  lower.  An.stralian  mixed, 
I 's.  to  40s.  6d'.  :  beef.  38.^.  to  43s.  ;  mutton,  39s.  to 
•3.  6d. 

1  Turpentine. — Market    easier    with    cessation  of 
I  ecular     demand.    Tone     at     close     was  quiet, 
merican,    spot,    93s.    6d.  :    August,    93s.    6d.  : 
■ptember/ December,  94s.;  January/ April,  95s. 

Arthuk  Brown  &  Co.  Ltd., 
1  126,  Bishopsgate,  London,  E.G. 2- 


ENGIN  EERING  WORLD 


NEW  YORK  METAL  MARKET. 

The  latest  quntations  on  the  metal  market  are  : — 

Dols.  per  ton. 

Iron,     No.     2    American  Northern 

Foundry   31  to  33 

Cents  per  lb 

Tin,  spot    32.25 

Zinc,   East  St.   Louis    6.32J 

Copper,  Electrolytic,  spot    13g-14 

Copper,  Electrolytic,  futures    13|-14 

— Renter. 


GERMAN  COPPER  PRICES. 

According  to  the  Tageblatt,  the  Copper  Sheet 
Association,  Cassel,  has  increased  its  base  price  to 
Mk.48,606  and  has  decided  that  in  future  the  elec- 
trolytic prices  shall  be  Mk.83  per  kilo,  above  the 
Bei'lin  quotation. — Beuter. 


BRUSSELS  IRON  AND  STEEL  MARKET. 

On  the  Brussels  Ii'on  and  Steel  Market  there  is 
an  improvement  in  all  departments,  transactions  are 
more  active,  and  the  firmness  of  the  market  is 
more  pronounced.  Further  blast-furnaces  have 
been  relighted,  and  others  will  be  restarted  shortly. 
Pig  iron  is  in  a  favourable  position,  Lu.xembourg 
and  Lorraine  being  no  longer  on  the  market,  as 
their  production  is  almost  entirely  absorbed  by 
(lermany. 

The  following  are  the  late.st  quotations  for  large 
(luantities  for  the  interior,  free  on  truck  : — 

Francs. 

Commercial  bars    430 

Rails    430 

Foundry  pig  iron.  No.  1    240 

Foundry  pig  iron.  No.  2    235 

Thomas  pig  iron,  special    220 

Thomas  pig  iron,  ordinary    215 

Grand  Duchy  pig  iron    230 

Sheets,  5mm.  and  over    475 

Sheets,  3  mm   500 

Sheets,  polished    1,025 

Steel,  Siemens.  Martin,  ordinary.    450 

Steel,  Siemens,  Martin,  half-hard    ('00 

Steel,  Siemens,  Martin,  extra,  soft    .'■i75 

Ingots.  Thomas    ."^OS 

Blooms,  Thomas    320 

Billets,  Thomas    315 

— Eeuter. 


GERMAN    METAL  MARKET. 

The  following  are  the  late.st  base  prices  on  the 
German  metal  market,  as  quoted  by  Messrs.  Rich. 
Herbig  &  Co.,  Berlin  ; — i 

.Marks 
|)er  100  kilogs. 

Aluminium,  sheets,  wive,  bars    56,500 

.Aluminium  tubes    67,:jii0 

Copper,   sheets   47,100 

Copper,  wire  and  bars   44,9")0 

Copper,  tubes,  seamless    47,370 

Brass,  sheets,  bands,  wire    43,000 

Brass  bars   :   33.000 

Brass  tubes,  seamless    48,000 

—Renter. 


THE  LONDON  IRON  AND  STEEL  EXCHANGE. 

There  w^as  a  fair  attendance  of  merchants  and 
manufacturers  at  the  weekly  meeting  of  the  London 
Iron  and  Steel  Exchange  on  Tuesday,  but  the 
amount  of  busine.ss  transacted  was.  on  the  whole, 
disappointing.  Conditions  in  most  sections  of  -the 
market  have  become  unsettled,  and  there  is  a 
general  tendency  on  the  part  of  buyers  to  await 
possible  developments  in  the  way  of  price  changes 
that  .seem  to  be  expected  in  the  early  autumn. 
The  pig  iron  market  continues  to  suffer  from  the 
absence  of  a  Continental  demand,  but  there  has 
lieen  a  certain  amount  of  business  put  tlnonuh  on 
.American  account.  Canadinii  Iiuncis  liim  also 
come  into  the  rjiarket  for  pig  irmi  of  special  (piality, 
and  some  satisfactory  business  is  reported  to  have 
been  arranged.  In  the  market  for  semi-finished 
materials  the  demand  has  slackened  off  somew-hat. 
There  have  been  one  or  two  instances  of  competitive 
quotations  on  the  part  of  Continental  works,  but 
the  bulk  of  the  business  passing  has  been  placed 
with  British  works.  For  some  weeks  past  this  has 
been  the  most  active  department  of  the  iron  and 
steel  industries,  and  consumers  are  probably  now 
fairly  well  covered.  Uncertainty  with  regard  to 
prices  is  still  the  chief  feature  of  the  market  for 
finished  materials.  India  last  week,  and  until  a 
few  days  ago,  bought  substantial  quantities ;  but 
lias  now  withdrawn.  A  considerable  enquiry 
developed  last  week  frnm  Japan,  but  owing  to  the 
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disparity  between  the  prices  at  which  buyers  were 
prepared  to  buy  and  sellers  to  sell,  and  also  on 
account  of  the  prompt  delivery  required,  little 
business  was  transacted.  The  falling  off  in  the 
India  demand  is  somewhat  disappointing;  but 
nevertheless  the  orders  placed  for  bars,  sheets, 
angles  and  tees  for  India  during  the  past  fortnight 
total  over  10,000  tons.  The  greater  part  of  this 
business  went  to  the  Continental  producers.  There 
are  hopes  that  this  demand  will  revive  shortly ;  but 
at  the  moment  Indian  buyers  appear  to  be  looking 
for  low'er  prices. 


NOTICES  OF  MEETINGS. 


INSTITUTION    OF    BRITISH  FOUNDRYMEN. 

Ne\vc.\stle. — A  special  meeting  will  be  held  on 
September  2.  in  tlie  Neville  Hall,  Newcastle-on- 
T\-n&,  when  Mr.  D.  McLain,  of  Milwaukee.  U.S.A. 
will  lecture  on    '  SiMui-slefl  find  Cupula  Practice." 


THE  INSTITUTE  OF  METALS. 

Nevf  Series  of  Lectures. — A  notable  feature  of 
the  forthcoming  Swansea  meetincr  of  the  Institute 
of  Metals  will  be  the  inant;iii  atir.n  of  a  seines  rf 
annual  public  lectures  on  ■  .Subjects  of  Practi.?l1 
Interest  to  those  Engaged  in  the  Non-Ferrous 
Metals  Industry."  The  lectures  are  additional  to 
the  well-known  annual  May  lectures  of  the  Institute 
of  Metals,  which  have  constituted  a  notable  featjre 
of  the  Institute's  work  since  1910.  Dr.  R.  P. 
Hutton,  a  member  of  the  council  of  the  Institute, 
and  director  of  the  British  Non-Ferrous  Metals 
Research  Association,  is  to  deliver  the  first  of  the 
new  lectures,  this  being  entitled  "The  Science  of 
Human  Effort  (Motion  Studv  and  Vocational 
Training)."  The  lecture  will  be  given  at  8  p.m. 
on  Tuesday,  September  19.  at  the  Y.M.C.A.. 
Swansea. 

Tickets  can  be  obtained  from  'Mr.  G.  Shaw 
Scott,  36,  Victoria  Street.  London.  S.W.I,  who  will 
be  glad  to  send  particulars  of  membership  of  the 
Institute  to  persons  desirous  of  taking  pa.i't  in  the 
subsequent  proceedings  at  Swansea.  These  include 
the  discussion  of  15  papers  on  various  metallurgical 
subjects,  civic  and  other  receptions  and  entertain- 
ments, visits  to  works  and  a  motor  tour  round  the 
Gower  Peninsula,  the  entire  meeting  lasting  from 
Tuesday,  September  19.  to  Friday.  September  22, 
and  constituting  an  excellent  opportunity  of  com- 
bining instruction  with  pleasure. 


ALGERIAN    WATER-POWER  DEVELOPMENT. 

.AltRANftKMKNTS  are  being  uerfected  to  utili.se  the 
water  of  the  "Plains  of  Cheliff,"  in  Algeria,  for 
irrigation  and  water  power.  The  amount  of  watei- 
which  is  estimated  to  be  available  is  about  one 
billion  cubic  metises  in  drv  years,  and  as  high  as 
20  billions  in  years  when  the  rainfall  is  heavy,  says 
the  Electrical  Division  of  the  Department  of 
Commerce  at  Washington,  U.S.A. 

Several  years  ago,  a  Government  engineer  planned 
a  storage  svstem  for  conserving  the  minimum 
annual  supply,  half  of  which  amount  it  was  then 
estimated  would  irrieat*  the  plains  of  Cheliff.  In 
1920,  the  financial  deleeations  controlling  the  budget 
of  the  Colony  voted  Fr. 20. 000, 000  for  the  project. 
The  expense  of  this  undertaking  would  in  part  be 
met  by  the  various  communes,  agricultural  asso- 
ciations, and  individual  farmers  interested  in  the 
territory  to  be  benefited.  Moreover,  the  French 
Minister  of  Public  Works  at  Paris  has  promised  to 
ask  Parliament  to  contribute  towards  the  expense. 

As  a  means  of  utilising  some  of  the  power  that 
would  be  available,  the  Creusot  Co..  of  France, 
offers  to  build  two  large  dams  above  CheliiT  in  the 
Western  portion  of  the  Colony.  The  first  dam 
would  control  a  large  basin  and  the  other  a  reser- 
voir for  distribution,  with  a  guarantee  againist  the 
accumulation  of  salt,  which  is  the  greatest  difficulty 
to  be  met  in  constructing  dams  in  Algeria.  TIhe 
cost  to  the  Creus'^t  Co.  of  the  proposed  works  would 
be  about  Fr.  150.000.000,  and  the  company's  offer  is 
based  upon  its  being  eiven  for  all  the  electric  power 
develooed,  and  leaving  to  the  Government  for 
irrigation  purposes   the  use  of  the  water  conserved. 


LoRR.^FNE  Iron  Ore. — A  telegram  from  Nancy 
to  the  Matin  states  that  the  Lorraine  basin 
exported,  during  the  first  six  months  of  1922. 
4,328,455  tons  of  iron  ore  as  compared  with 
2.66S.428  tons  for  the  same  period  last  yeav.— 
Reuter. 


I 


28 


ENGINEERING  WORLD. 


SEPTEKBEE  2.  1922. 


Transport. 


I' — — ■  ■        -  -       -  , ,  ■■ 

THE   WRIGHT -NAVY  TWELVE 
AIRCRAFT  ENGINE. 

TiiK  following'  article,  hy  Heibert  Chase, 
appeared  in  the-  American  joiunal  Aiilo- 
m.oUvc  I luJustriex  recently,  and  as  tliis 
type  of  engine  reflects  pi'O'gTes's  in 
American  aircraft  engine  design,  we  are 
confident  that  it  will  interest  our  readers. 

llapid  advances  in  engine  design  are 
being  made  in  the  aeronautic  field  wliich 
should  not  escape  the  notice  of  all  auto- 
motive engineers  who  are  interested  in 
following'  progress  in  the  development  of 
modein  automotive  engines.  Although 
aeronautic  piactice  cannot  !be  followed 
in  many  respects  in  other  automotive  lines 
ilieip  aie  many  structural  details  of 
common  interest  vphioh  are  deserving* 
of  close  study.  Foi'  this  and  other 
reasons  considerable  space  is  here 
given  tn  drawinss  and  desciipticn 
of  the  lew  Wright  12  -  cvlinder 
engine  dpsT<>npd  bv  tin-  M^iiaht 
Aeronautical  Corporation,  primarily  foi. 
use  in  na\'v  department  seaplanes.  This 
engine,  thoiiglh  intended  esDecially  for 
rather  heaw  duty  service  in  seaplanes 
which  must  be  capa'ble  of  sustained  flight 
of  inanv  hoars'  duration,  is  not  bv  any 
means  limited  to  this  class  of  service,  and 
the  type  developed  seems  likely  to  see  a 
wade  field  of  application.  It  is  owing'  to 
the  navv's  forwaid-looking-  policy  of 
encouraging  work  of  this  character  that  it 
has  'been  possible  for  the  Wright  engi- 
neers to  nroduce  an  engine  of  such 
iuh'anced  desigTi. 

It  will  intei'est  those  who  have  Jiot 
followed  aeronatic  engine  development 
(dosely  to  note  that  there  is  a  marked  ten- 
dency toward  the  use  of  engines  which  are 
capable  of  carrying  their  rated  load 
without  distress  over  long  pei'iods,  and 
that  to  assist  in  accomnlishing  this  and 
also  inaintain  high  fuel  eronomy,  com- 
pression ratios  are  being  raised,  and  the 
inlet  passag-eis  ihen  slightly  throttled  to 
restrict  maximum  outprit  and  hold  it  some- 
^\hat  below  the  peak  perfonnanc  which 
ca n  be  m a  intaincd  for  sh.orter'  periods.  ( )th et 
])oints  of  intprest  reilate  to  the  successful 
use  of  aluminium  cylinders  with  inserted 
valve  seats  and  spark  plu,g  bushings  of 
nhnuinium  bron/e;  to  the  elimination  of 
babbitt  lined  bearings,  and  the  n«c  of  main 
bearing"  caps  of  forged  aluminium;  to 
the  compact  and  convenient  layout  of  the 
overhead  camshaft  and  accessory  drive ; 
and  (o  several  features  which  make  for 
greater  accessibility,  thorough  lu'brication 
and  long"  life  of  wearing-  parts. 

Some  of  the  features  which  this  engine 
embodies  are  quite  new,  at  least  in  the 
comljination  employed,  while  some  of 
them  have  'been  used  in  other  Wrig-ht 
rn'j'ines.  Among  them  may  be  men- 
tinned  integrally  cast  manifolds  so 
arranQ-ed  that  the  cai'buretters  can  be 
located  I'^ither  in  thei  vee  On'  below  the 
crankcase,  elimination  of  all  welded 
iacket  joints,  and  the  use  of  a  construc- 
tion which  not  only  provides  unusnal 
accessibility,  but  which  can  be  taken  down 
without   removing   the   engine   from  the 


plane  and  by  breaking  an  unusually  small 
number  of  joints.  All  this  has  been 
accomplished  in  an  engine  which  develops 
aliout  lOO  h.p.  more  than  tlie  Liberty  12, 
but  which  is  slig'htly  shorter  than  the 
liberty  and  fits  into  the  same  bed  timbers. 
Furthermore,  the  engine  was  designed, 
builf  and  successfully  completed  a  -50- 
hour  endurance  test  iir  less  than  a  year's 
time — an  exceptional  if  not  a  record  pei- 
fonuance. 

Durability  Increased  by  Throttling. 

The  engine  h;!s  5}  in.  liore,  and  the 
stroke  is  %\  in.,  giving  a  total  piston  dis- 
placement of  1,947  cub.  in.  The  rated 
jiowci  is  52-)  at  1,800  u-voliitions  -\^9\ 
minute,  this  corresponding  to  118")  11>. 
brake  m.e.p.  The  eng'ine  is  purposely 
somewhat  throttled  in  order  to  increase 
its  durability  and  dependalbility.  The 
compression  ratio  is  bh  to  1  and  the 
Wright  1,110  lb.  The  \'e?  angle  is  GO 
deg.  Tire  cylindei:s  are  cast  in  aluminium 
in  fon)'  blocks  of  three.  witTr  integral 
jacket  walls  and  heads. 

The  open  end  steel  sleeve  enrployed 
acts  only  as  a  bearing  siiiface  for 
]>i-^ton  and  is  not  requiied  to  t^kc  <lrnin  in 
tension  as  in  some  of  the  eight-cylinder 
engines  built  'by  the  Wrig-ht  Oo.  This 
nrakes  it  pos»iible  to  seat  the  valves 
directly  in  brrshing-s  whi(di  are  inserted 
after  the  cylinder  has  been  raised  to  a 
higdi  temperature  in  an  oven.  The  valve 
seats  are  made  of  aluminiunr  bronze  wliich 
has  practically  the  some  coefficient  of  heat 
expansion  as  the  aluminium  head.  The 
spark  plug  bushingis  are  also  of  aluminiutn 
bronze  and  are  screwed  in  place  Mdiile 
the  cylinder  is  hot,  thus  giving'  good 
mechairical  and  thermal  contact  with  tlie 
cyliiuler  wall. 

By  the  use  of  this  construction  it  is  pos- 
sible to  keep  both  the  valves  and  the  sparlc 
plug's  relatively  cool,  since  tliey  are  in 
(dose  proximity  to  jacket  water  which  cir- 
culates conrpletely  around  them.  The 
cylinder  sleeve,  which  is  also  inserted 
while  the  cylinder  is  hot,  projects  about 
2  in.  into  the  cranJccase,  and  is  provided 
with  a  narrow  flange  which  is  clamiicd 
between  the  cylinder  and  crankease. 

Each  cam  'box  is  a  single  casting- 
extending  the  entire  length  of  two 
cylinder  !blocks.  The  inlet  manifold,  cast 
integTal  with  this  box,  helps  to  stiffen  It 
:ind  thereby  stiffen  the  entire  engine. 
The  inlet  passa._ges  connectingr  the  mani- 
fold with  the  com'bustion  cliam'ber  are  cast 
integ-ral  with  the  cylinder  head.  The 
valves  are  inclined  and  are  formed  with 
hollow  stems  wliich  bear  in  long  inserted 
guides.  There  are  two  inlet  and  two 
exhaust  valves  per  cylinder,  each  beinu' 
fitted  wath  two  concentric  springs.  All 
valves  are  made  of  stainless  steel.  Tlic 
rocker  arms  are  short  and  are  nivoted  on 
light  steel  tu'bes  running  paiallel  to  and 
on  each  side  of  the  camshaft.  These 
hibes  extend  half  the  length  of  the  cam 
box  to  facilitate  their  j-eady  I'emoval  bul 
ai(>  connected  in  such  a  way  tliat  oil  can 
be  fed  thi'0U2h  them  under  pr'essure. 
Holes  are  provided  for  lu'brication  of  th(> 
«ocker  anns  and  leads  carry  oil  also  from 


the  tubes  to  (he  camshaft  bearings.  Tib 
oil  is  led  through  one  of  the  hollow  pi\iii 
tubes  from  end  to  end  of  the  cam  box  aii( 
returns  tludugli  tlie  second  trdre  to  the  em 
from  which  it  >tai1ed.     The  rocker  arm 
are  drilled  to  provide  oil  passages  to  tin 
canr    followers    and    cluus.      Oil  whirl 
escapes  from  the  pressure  system  into  1 1n 
cam  box  flows  to  either  end  of  the  lati" 
and  is  drained  through  external  pipes  i' 
the  crairkcase.    Tappet  adjustment  is  pn 
vided  by  a  screw  in  the  end  of  each  I'ocl,' 
ainr.     The  camshafts  are  hollow  and 
piovided  Avith  four  plain  bearings  of  1 
per   ceirt  copper   aluniiniiim  alloy,  whi 
metal  is  used  in  seveial  places  instead 
tlie  l)i(>nze  ordiirarily  employed  fortli 
])ii][)(i-e,  thus  saving  considerable  weigli 
I'lie  laiiisluift  is  provided  with  two  laii: 
central    bcarijigs  of  a  diameter  slightl 
larger  than  the  outer  diameter  of  tii 
cams.    These  bearing  surfaces  are  fomi- 
by  sluiiiking  .)ver  the  camshaft  two  pil- 
ot steel  tube.    The  tube  is  supported  " 
light  flanges  turned   integral  with  ili 
camshaft,  thus  saving  considerable'  weigi 
whi(di  would  be  added  if  the  camshai 
\,  ere  made  solid  at  the  bearings.  B 
lollowing  this  constiriction  it  is  possihl 
lo  use  oiie-picice  camshafts  of  r'elativ-l 
light  weigdrt  and  at  the  same  time  gi\ 
large    bearing    surfaces    and  facilil.i' 
aceirrate  machining  and  alignment  of  tl 
healing  surfaces. 

Each  cam  box  is  provided  with  two  \\'^' 
aluminium  covers  wliich  encdose  the  eiiti 
valve  actuating  mecluinism  and  etfectual 
j)revent  oil  leakage  to  exterior  of  engii 

The  aluminium  pistons  ai'e  quite  en 
ventioiial  in  design,  having  a  heavy  doi! 
shaped  head  with  skirt  of  tapered  sectin 
There  are  three  rings  above  the  pist^ 
i;rn   and  one  scraper-  ring  at  the  low' 
end  of  the  skirt.    The  piston  pins  float 
both  rod  and  piston  bosses.       They  a 
retained  by  bronze  plugs  pressed  into  t! 
end  of  the  hollow  ])in.     Connecting  ii 
are  of  t  ubular  section  finished  all  over  :h 
provided   with  bronze  bushingis  fixed 
the  upper  end.    The  hole  in  the  couhit 
ing  rod  is  drilled  from  the  upper  end. 

A  sim])le  and  very  satisfactory  type 
bearing  is  employed  at  the  lower  end 
the  rod.  which  is  of  the  serrated  typ 
The  bearing  is  a  split  sleeve  about  i  i 
thick  and  is  cast  from  a  new  copper-lea 
tin   alloy.       The  surface  of  this  iric^ 
forms    the    bearing,    no    babbitt  bcii 
i-equired.     The  inner  surface,  of  coui-~ 
tiiiiis  on  the  rrank  ))in   while   the  on: 
surface  is  formed  in  two  diameters,  -ffhii 
can  be  accurately  ground  to  size.  T 
two  steps  of  large  diameter  are  clamp 
between  the  halves  of  the  forked  ro 
while  the  snraller  diameter  fits  closely  t 
i-od  which  turns  on  the  outside  of  the  be 
This  consti-uction  is  unusually  rigid  a 
can   be   readily  finished   to  the  desir- 
size  bv  gi'oding,  thus  a^sniing  imn-i 
accuracy  in  fit.    The  metal  is  said  to  he 
such  (lu'ality  that  it  cannot  score  the  pai 
which  bear  upon  it. 

The  crankshaft  is  quite  conventional 
design  excei)t  for  the  fact  that  it  has 
unusually   large  diameter-.   3  in.   at  t 
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'iiain  and  crankshafi  bcaringrs.  It  is  made 
'lollow  for  lig-htness  and  to  ena'ble  pres- 

iire  lul)ii<'atinn.  The  plugs  used  to  close 
I  he  hollow  ends  of  the  ei  ank  throws  are 
readily  removable  to  facilitate  cleaning. 
I'hei'e  are  seven  main  bearings,  the  centre 

tearing  l)eing  unusually  long.  The  pro- 
I  teller  end  of  the  crankshaft  is  provided 
L-ith  17  splines,  the  space  in  which  the 
'  Sth  gi  onve  would  noimally  be  cut  being 

•ft  blank  in  order  to  make  it  necessary 
;o  put  the  hub  on  always  in  the  same 
nosition.  The  splines  are  made  straight 
|;ud  are  intended  to  take  torque  only,  the 
hxial  po.ition  and  centring-  of  the  hub 
!  )eing  determined  'l)y  two  sharp  cones,  one 
'it  each  end  of  the  spline. 

How  stiffness  is  Attained. 

Since  stiffness  is  a  prime  requisite  in 
11  (M'gijie  C'f   this   cla^s,  the  aluminium 
laiikcase  is  made  with  a   rather  heavy 
fiHoii  and  is  well  ribbed.      The  block 
yliiidci   coustruction  and  one-piece  cam 
^)Oxes  also  aid  in  giving  stiffness.  All 
bearings  are  carried  in  the  upper  half  of 
j^he  crankcase,   the  lower  half  forming 
j  luly  dry  sump  from  which  the  oil  is 
[)umped  as  rapidly  as  it  is  thrown  off  fiom 
i  he  bearings.    The  lower  caps  of  the  main 
f  )earings  are  aluminium  foigings.  By 
lit'  use  of  this  consti'uction  the  bearings 
111'     made     relatively     accessible  after 
enioving  the  lowei'  case.     The  carburet- 
.ers  are  secured  to  the  lower  case  and 
■  his,  as  well  asi  the  iippei-  craidvcase,  is 
■ored  to  fomi  a  passage  through  which 
idle    niixlni't-    fioiii     ihe    carbiuretter  is 
llrawn   to  the  inlet  manifold.       To  the 
jipper    end    of    this    cored    passage  is 
itiached  a  short  length  of  light  tubing 
■oiinecting  the  passiage  to  the  inlet  mani- 
iihl.    Tf,  however,  it  is  desired  to  use  a 
arlnnel t(M'  located  in  the  x  tv,  side  cpcii- 
'  iigs  into  the  mainfold  can  be  emjjloyed, 
'Oinugh  tliis  iend(-]'>  the  inneij  spark  jilugs 
ess  accessible  ihau  they  would  otherwise 
liie.    At  di."  frniil   end  of  the  crank^luift 
here  is  jwovitled  a  deep  row  radial  thrust 
Searing    which    positively    locates  the 
f.'rankshaft  endwise. 

Among  the  most  inieiesting'  features  of 
',the  engine  is  the  layout  of  gearing  for 
Iriving   the    camshafts   and  accessories, 
jr'i'actically    all    the    bevel    g'earing-  is 
nounted   in   readily  detacha'ble  housing 
limits.    A  veiticnl  shaft  Avitb  a  bevel  gear 
'it  its  lower  (mkI  is  driven  off  Ihe  crank- 
shaft and  fiom  this  shaft  are  driven  in 
urn  the  two  magnietos  and  two  inclined 
^diafts  wdiich  drive  the  camshafts.  The 
iicliued  shafts  are  T)rovided  with  serrated 
n'ouplijigs  which  facilitate  accurate  timing 
',)f  the  valves.     From  the  inclined  shafts 
'ire   drivei)   the    two    gun  synchronisers 
required  on  engines  for  the  navy  depart- 
nient.    The  vertical  shaft  terminates  in  a 
ibevel  g&ar  from  which  eithei-  a  genei-atoi' 
ci-  fuel  pump  located  in  the  vee  of  the 
engine  can  be  driven  if  desired.  Erom 
[the   lower  end  of  this  vertical  shaft,  and 
driven  by  dhe  same  crankshaft  bevel  gear, 
is  another  shaft  which  drives  the  three  oil 
^punips    and    the    horizontal  centrifugal 
water  pump.    A  blank  cover  opposite  the 
end  of  the  crankshaft  is  provided,  and  at 
j  this  noint  either  a  hand  or  electric  starter 
jcan  be  attached  if  desiied.    The  compact 
location  of  the  distribution  geaiing  and 
I  accessories  accounts  in  large  part  for  the 
Relatively  shoi-t  length  of  the  engine. 
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The  water  pump  is  provided  wdth  two 
outlets  to  which  are  connected  two  shoit 
manifolds  wdiich  deliver  water  to  the 
centre  of  the  base  of  each  of  the  four 
cylinder  blocks.  Wlater  outlets  are 
located  at  the  piropellei-  end  near  the  top 
of  the  jacket. 

There  are  three  oil  pumps  in  a  single 
assembly.  One  of  these  draws  oil  from 
the  front  and  one  from  the  rear  end  of  the 
lower  case  and  delivers  it  to  the  external 
faille  or  i-adiator,  while  the  third  draws 
oil  from  the  tank  and  delivers  it  to  the 
ibearings  under  pressure.  After  the  oil 
leaves  the  j^ressure  pump  it  passes  through 
a  tubiular  strainei-  arranged  tlansversel^' 
in  the  lower  half  pt  the  'Ciankcase  and 
thence  to  the  oil  manifold  cast  in  the 
upper  half  of  the  crankcase,  fiom  which 
it  is  distributed  to  all  crankshaft  bearings. 
Piston  pins  and  ]i(istons  are  lubricated 
by  splash.  (.^ut-iile  piping  is  used 
to  convey  nil  to  the  cam  boxes.  The 
oil  leturns  to  tlie  sump  by  gTavity  aftei- 
lubricating  the  inclined  shafts,  gears  and 
bearings  in  its  downward  path.  The  pres- 
sure employed  in  the  lubricating  system  i-- 
501b.  per  square  inch  and  is  controlled 
by  a  bye-pass  valve  located  at  one  end  of 
the  oil  strainer. 

Ignition  is  provided  by  two  Split doi-f , 
model  8S.  12-cylinder  magnetos.  One 
of  these  fires  all  of  the  plug's  located  in 
the  vee.  wdiile  the  other  hres  all  of  the 
iiutsiile  v)lugs.  The  two  separate  Stio-m- 
berg  carburetters,  bolted  to  the  bottom  of 
the  crankcase,  are  provided  with  the 
necessaiy  control  rods  and  bell  cranks  to 
bring  the  controls  to  the  rear  of  the 
engine.  These  fittings  aie  carried  in 
bosses  cast  especially  for  this  purpose  on 
the  bottom  of  the  crankcase.  Mixture 
issuing  fiom  the  cal^bul•etters  is  heated  by 
contact  with  the  walls  of  the  cored  passage 
in  the  ciankcase  and  the  oil  heated  cam- 
box  passages,  as  well  as  by  passage 
ihrou'^h  the  water-jacketed  head  of  the 
cylinders.  The  engine  is,  of  course, 
designed  for  operation  on  aviation  petrol 
without  the  use  of  anti-knock  or  olhei' 
n  f )n -d e tonat in g  fuel. 

The  water  and  oil  pumps,  magnetos 
and  other  parts,  such  as  spark  plugs, 
ciankcasc  bolts  and  oil  strainer,  are 
readily  accessible  to  facilitate  their 
removal  when  this  is  reciuired. 

This  engine,  which  is  known  as  'Model 
T2,  is  reported  to  have  run  for  a  total  of 
fiO  hours,  averaging-  500  h.p.  at  1,800 
revolutions  per  minute.  During  this  run 
the  average  fuel  consumption  was  0'4(S  lb. 
and  the  oil  consumption  0'02  lb.  per  brake 
horse  power  hour. 


AIR  TRANSPORT. 

Flight  Round  Great  Britain. 

The  King  has  presented  a  trophy  to  b(^ 
competed  foi-  in  the  two  days'  aeroplane 
tour  of  Great  Britain  on  September  8  and 
9,  which  is  being  promoted  by  the  Royal 
Aero  Club.  'J'he  race  will  begin  and 
finish  at  Waddon  Aerodrome,  near 
Croydon. 

The  object  of  the  competition  is  not 
that  of  a  mere  speed  race,  but  the 
assembling  of  a  large  and  representative 
group  of  British  aeroplanes,  demon- 
strating their  qualities  on  a  reasonably 
severe  cross-couutiy  tour,  taking  in 
numerous  halts  at  important  cities.  The 


slower  machines  will  be  given  time  allow- 
ances, so  that  the  test  will  be  far  more 
one  of  reliability  of  machine  and  pilot 
than  of  speed.  The  cities  appointed  as 
control  stations  are  Birmingham,  New- 
castle-on-Tyne,  Glasgow,  Manchester  and 
Bristol.  At  Glasg'ow  all  competitors  will 
stop  for  the  night ;  at  each  of  the  other 
stations  a  halt  of  one  hour  will  be  made. 
From  Croydon  the  starts  will  be  accord- 
ing to  handicap  allowances,  the  slowest 
machines  starting  first.  This  plan 
ensures  la  gradual  closing  up  of  the  flyers, 
so  that  wbilst  each  of  the  control  stations 
will  present  a  busy  scene  there  should  be. 
towards  the  end  of  the  tour,  a  bunch  of 
machines  approaching  London  fairly  close 
together.  The  first  machine  to  cross  the 
finishing  line  at  Croydon  Aerodrome  will 
be  the  winner,  and  will  receive  the  King's 
prize. 

New  Aeroplane  Engine. 

Following  enquiries  at  the  Air  Ministry 
in  regard  to  a  statement  that  the  British 
Government  has  placed  an  order  for  six 
aeroplanes  to  be  fitted  with  "  the  world's 
mightiest  aeroplane  engine,"  and  capable 
of  bombing  within  a  ;5,00l)  miles  radius, 
it  is  learned  that  the  .statement  has  some 
solid  foundation. 

The  engine  referred  to  is  one  of 
1,000  h.p.,  and  the  "  Avro  Aldershot  "  is 
being  adopted  for  the  mounting  of  the 
new  eng-ine  to  enable  practical  tests  to  be. 
made.  The  Government  has  placed  an 
order  for  six  of  these  engines,  and  they 
will  be  used  for  such  purposes  as  the 
actual  flying  tests  prove  to  be  most  prac- 
ticable. The  engines  will  probably  take 
many  months  to  complete,  and  meantime 
it  is  hoped  that  the  tests  will  have  demon- 
strated what  is  the  best  type  of  machine 
to  fit  them  to. 

The  bombing  range  of  2,500  to  3,000 
miles  is  officially  declared  to  be  a  mere 
guess.  Range  must  obviously  depend  in 
a  great  measure  on  the  type  of  work  for 
which  the  machine  is  intended.  For 
example,  the  range  ot  a  giant  bomber 
carrying  a  great  load  of  heavy  bombs 
would  clearly  be  much  more  restricted 
than  that  of  a  similar  machine  under- 
taking reconnaisance  trips  with  no  com- 
[>arable  load. 

The  propeller  revolutions  were  put  at 
2,200  per  minute,  but  the  Air  Ministry 
give  modifying  particulars.  The  engine 
will  do  about  1,800  revolutions  per 
minute,  but  the  propeller  rate,  after  gear- 
ing down,  will  be  about  750  per  minute. 

It  is  claimed  that  the  1,000  h.p.  engine 
really  develops  1,100  h.p.,  and  this  is 
practically  confirmed,  but  the  margin  is 
nothing  "unusual.  Aeroplane  engines 
usually  develop  about  10  per  cent  more 
than  their  nominal  horse  power,  and  the 
powerful  new  type  now  ordered  by  tke 
Government  has  developed  about 
1,057  h.p.  under  the  modified  tests  so 
far  applied,  which  do  not  include  any 
performance  in  the  air. 

The  new  engine,  designed  and  built  bv 
Messrs.  Napier,  and  named  the  "Cub" 
engine,  is  the  result  of  several  years  of 
experiment  and  research.  It  has  10 
cylinders  and  has  run  satisfactorily  for 
oO  consecutive  hours  on  the  bench.  The 
new  engine  has  to  be  stated  by  a  special 
magneto.  Its  weig"ht  is  about  -3  lb.  per 
horse  power. 
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Shipping  and  Shipbuilding. 


Launch  of  s.s.  Bi'itish  Merchant. 

Messrs.  William  Beaidmoie  Co.  Ltd. 
launched  from  the  Easi  Yard  of  their 
Naval  Constmotiou  Works,  Dalmiiir,  ou 

Wednesday,  August  23,  the  oil  tanker 
Ba-itish  Merchant,  to  the  order  of  the 
British  Tanker  Oo.  Ltd. 

The  general  particulai-s  of  the  vessels 
are  as  follows:  Length  lb. p.,  440ft.; 
breadth,  57  ft.  ;  depth  moulded,  33  ft. 
lliu.  ;  draught.  26  ft.  G  in. ;  deadweight, 
10.000  tons:  >peed.  11^  knots. 

The  vessel  is  built  of  steel  under  special 
survey  to  class  lOOAl  at  Lloyd's,  and  is 
framed  throughout  on  the  transverse 
system.  She  is  of  the  two-deck  type, 
with  poop,  bridge  and  forecastle,  has 
straight  stem,  elliptical  stern,  and  two 
pole  masts.  The  engines  and  boilers  are 
fitted  aft,  oil  compartments  amidships  and 
siraall  cargo  hold  forward,  under  which 
bunker  oil  or  water  ballast  can  be  car- 
ried. Accommodaticjn  for  the  (^Ti)tain 
and  officei's  has  been  arranged  on  the 
bridge  and  upiier  bj-idge,  for  the  engi- 
neers on  the  poop,  and  for  the  crew  in  the 
forecastle,  with  separate  nie.ss  rooms  on 
the  deck  below.  The  vessel  is  primarily 
fitted  for  the  carriage  of  oil  of  low 
specific  gravity,  and  every  precaution  has 
been  taken  throughout  to  ensure  safety 
when  carrying  such  inflammable  cargo. 

Oapacity  has  been  provided  for  about 
9,500  tons  of  light  oil  in  20  compartments 
carried  up  to  the  main  deck,  with  expan- 
sion trunks  to  the  upper  deck  and  side 
tanks  between  the  main  and  upper  decks. 
The  pump  room  is  fitted  amid^hins.  and  in 
this  space  are  installed  two  duplex  oil 
pumps  of  Havward  Tyler's  make,  each 
capable  of  discharging  300  tons  per  hour, 
through  two  main  lines  of  14  in.  wrought 
iron  pipe.  The  discharges  are  arranged 
so  that  pumps  can  deliver  on  each  side 
of  the  vessel,  through  transverse  deck 
pipes  or  stern  discharge  pipes.  In  all 
five  dischars-es  are  fitted.  Additional  6  in. 
barge  suctions  are  fitted  so  that  pumps 
can  draw  from  barges  on  each  side  of  the 
vessel  and  deliveif  into  small  tanks,  the 
immps  workino'  simultaneously.  A  per- 
manent pipe  line  is  fitted  from  upper 
deck  for  steaming  oni  tanks  or  five  ex- 
tingiiishino-.  PnnuK  ;i>p  ..,]sq  fittpd  for- 
waj-d  for  dealing  with  the  foi-ward  bunker 
oil  and  transferring  it  to  the  main  bunker 
aft.  or  discharging  the  water  ballast 
under  the  foi-^-ard  hold  when  this  is 
carried. 

The  steering  gear  is  of  the  electro- 
hvdrauli(>  type  by  Hastie  &  Co., 
Gree)U)ck,  controlled  bv  ^facT^ioonH- 
Scott  telemotor  of  latest  type.  All  the 
other  auxiliary  machinery  is  steam- 
driven,  and  includes  wip'^lass.  winche-^, 
dynamo,  capstan,  etc..  ;uid  a  small  r-efri- 
!>'erating  plant  is  insta''<^d  in  the  iMigine 
•room  for  the  cooling  of  meat  and  vege- 
table chamT^ers  o  a.1>"ul  e^oO  rnbic  feet 
capacity.  The  propelling  nuvchinery  con- 
sists of  one  set  of  copipoutuI  turbines  of 
Metronolitan-Yickers  tyne  driving  double- 
i-eduction  searinc  of  the  thiee-box  type. 

Steam  js  supplied  by  three  single-ended 


cylindrical  boilers,  each  15  ft.  9  in.  mean 
diameter  by  12  ft.,  at  a  Avorking  pressuie 
of  150  lib.  per  square  inch. 

All  the  boilers  are  oil-fired,  and  are 
fitted  with  Howden's  forced  di-aught 
arrangements.  A  complete  equipment  of 
auxiliaries,  many  of  them  electrically- 
driven,  is  provided. 

The  machinei-y  is  in  accordance  with 
the  requirements  of  Lloyd's  highest  class. 

The  launch  of  this  vessel  completes  the 
order  placed  by  the  British  Tanker  Co. 
Ltd.  with  Messrs.  William  Beadmore  foi' 
five  oil  tankers.  Four  of  these  ves.sels 
were  of  6,000  tons,  named  British 
Trader,  British  Enterprise,  British  Indus- 
try, and  British  Commerce.  The  fifth — 
the  British  Merchant — is  slightly  larger. 

All  five,  except  the  liritish  Trader,  were 
constiiicted  in  the  new  four-berth  exten- 
sion to  the  Dalmnii-  slu'inard.  and  it  was 
ihe  larrnch  of  the  British  Enterprise 
which  signalised  the  opening  of  this 
extension  on  October  18  of  last  year. 

Trials  of  the  British  Commerce. 

The  British  Commerce  ran  her  trials 
on  Tuesday,  August  22.     Tn  desiirn  and 


arrangement  this  vessel  is  very  similar  to 
the  larger  British  Merchant  described 
above,  from  which  she  differs  only  in  the 
following  particulars  and  in  the  dimen- 
sions:— 

The  propelling  machinery  consists  of 
one  set  of  triple-expansion  engines,  23  in., 
36  in.  and  58  in.  bore  respectively,  Avith 
a  stroke  of  42  in.  Steam  is  supplied  by 
two  single-ended  cylindrical  boilers,  eacli 
14  ft.  6  in.  mean  diameter  by  12  ft.  3  in., 
at  a  woi-king-  pressure  of  180  lb.  pei- 
square  inch.  A  donkey  boiler.  10ft.  O'in. 
by  10  ft.  6  in.,  is  also  fitted  with  the  same 
working-  pressure.  A  complete  equipment 
of  auxiliaries  is  provided.  The  whole  of 
the  machineiy  is  in  accordance  with  the 
reouirements  of  Lloyd's  highest  class. 

The  dimensions  are  as  follows:  — 
Length  between  peipei\diculars.  350  ft.; 
bivadth,  49  ft.;  depth  moulded,  27  ft.; 
deadweight  cam'ino'  capacity  on  draught 
of  22  ft.  6  in..  6.000  Ions;  speed  loaded. 
10  knots, 


Shipping  Rates. 

A  letter  has  been  sent  to  Mr.  Stanh'\ 
Baldwin,  president  of  the  Board  of  Trad", 
signed  by  Sir  Frederick  W.  Lewis  aiid 
Sir  Stephen  Demetriadi,  the  respectiw 
presidents  of  the  Chamber  of  Shipping  dt 
the  United  Kingdom  and  the  Federation 
of  British  Tiaders"  Associations,  on  tlie 
subject  of  rules  for  the  carriag'e  of  good- 
by  sea.    The  letter  states:  — 

With  regard  to  the  legislation  on  thi- 
subject  to  which  the  Government  i- 
pledged,  we  cannot  view  without  conceii. 
the  failure  of  the  Grovernment  to  takt 
steps  to  give  effect  to  the  agreemem 
between  the  shipowners  and  the  Briti-h 
Federation  of  Traders'  Associations.  fi 
is  not  necessaiy  for  us  to  recapitxilate  ,ii 
t^his  stage  the  various  steps  by  which  in- 
terests so  apparently  conflicting  wen 
bi'ought  into  agreement.  It  may  be  saiit 
however,  that  both  sides  were  induced  u 
modify  their  views  by  the  promise  wliii  li 
was  held  out  to  them  by  the  Governjueni 
that  the  settlement  would  be  folb)wed 
the  immediate  introduction  of  leglisatioii 

We  are  aware  that  it  was  no  means  ea-\ 
(n   draft   a   practical    measure  upon 


highly  technical  a  subject.  We  woul' 
point  out,  howevei-.  that  the  agreed  ruU' 
for  the  carriage  of  goods  by  sea,  which  \v 
submitted  at  your  request,  were  draw 
up  by  two  of  the  most  eminent  lega 
authorities  upon  shipping  matters  in  ih 
country. 

In  framing  the  rules,  the  Hague  Bule- 
1921,  were  taken  as  a  basis,  and  these,  n 
you  will  be  aware,  were  drawn  up  by 
body  of  legal  and  commercial  expert 
under  the  guidance  of  the  TMesident  t 
the  Probate.  Divorce,  and  Ad  mi  rail 
Division    of    the    lligli    Court    of  thi 

country.  I 

YouVill  recollect  that  at  the  last  nicei 
ing,  at  which  representatives  of  both  sifli 
were  present  at  your  invitation,  it  w: 
agreed  that  the  riiles  for  the  carriage  > 
goodis  bv  sea  should  be  scheduled  in 
short  bill  and  presented  to  Parhamei 
before  the  close  of  the  session. 

AVe  trust  you  will  be  able  to  give  us  1 1 
assurance  we  so  much  desire,  that  tli 


I 

r 


s.s.  British  Commerce,  one  of  the  6,000-ton  oil  tanker.Ji  built  by  Willlani 
Beardmore  Ltd.  for^the^BritishjTankeriCo.,  and  subsequently^bought  by 

a  French  (.•oncern. 
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.  oveiTiment  recognises  the«e  rule's  as  a 
'ractical  measuie,  and,  seeing  that  it  is 

[edged  to  the  overseas  Dominions  to  uni- 
in-rn  legislation,  will,  as  soon  as  Parlia- 

lent  reassembles,  take  ste])s  to  secure  the 
ifece&sary  legislative  sanction.  Xothing  so 
i  ampers  trade  as  uncertainty. 

^ennie,  Ritchie  &  Newport  Shipbuilding 
1 1    Go.  Ltd. 

:|  A  meeting  of  sharclioldei s  in  the  above 
rm  Avais  lield  in  Lomlon  last  week  to 
onsidei  the  following  resolution  :  — 
;  "That  it  has  been  proved  to  the  satisfac- 
;!on  of  this  meeting  that  the  comjiany 
j'lannot,  by  reason  of  its  liabilities,  continue 
\'i,s  business,  and  that  it  is  advisable  to 
Mind  up  the  same,  and  accordintjly  tlia1  the 
!^)mpauy  be  wound  up  volnntaiily,  and 
ijiat  Mr.  Frank  Whinr.ey.  of  4,  Fredericks 
I't'lace,  London,  E.C.2.  chartered  accouiit- 
;  Int,  be  and  is  hereby  appointed  the 
jUquidatiir  for  the  purpose  of  such  wind- 
!|ig-up." 

I^l  The  ,-cinpany  had  dejicit..  of  t'?19.000, 
' ind  the  chairman  explained  that  if  they 
id  irot  go  into  volrrntary  liquidation,  with 
lie  diance  of    saving    something  and 
I  erh.aps  oif  )eeonstructing  the  company, 
"ley  would  be  forced  in  a  few  days  into 
iiiijHilsory   licpiidation    by  creditors  in 
cotland.     A  series  of  strikes,  the  cost  of 
Material,    and  the   eight-hour    day  had 
j-UTied  profits  into  losses.    After  the  armis- 
ce,  as  a  result  of  the  eight-houi  day  in 
[le  yards,  the  work  per  man  per  day  was 
\  tie-half  what  it  had  Ireen  before.  Vessels 
i'hich  cost  £21,000  to  build  could  to-day 
Inly  be  sold  for  £7,500.    Contracts  origin- 
[lly  entered  intr/ were  now  only  Vvorth  30 
er  cent  of  their  value.    The  few  contracts 
liifh  were  about   were  snapped   up  by 
ontinental  firms,  owing  to  the  rate  of 
l??change.      Another    serious    item  was 
'  mtinuity  of  work.    Owing  to  the  lack  of 
lat  this  firm  had  had  nothing  returned 
nder  the  ]*].P.]).     On  the  Clyde  many 
]  ards  only  worked  two  days  a  week.  Others 
pere  woiking  three  days  a  week,  and  a 
j  umber   were   closed.     The   outlook  was 
ijietty  hopeless,  and  although  trade  had 
jbown  a  small   imjirovement,  there  was 
ponr  for  a  lot  of  improvemeni  yet.  Vessels 
i'ith  a   contract   price  of   £25,0011  were 
j  filing  to-day  at  £8,000,  which  was  a 
['•emendous  loss  to  tlreir  company. 
I  The  resolution  was  carried  after  a  great 
[eal  cf  disicussion   on    the  part  of  the 
I  (lareholders,    censrrre  on   the  directors, 
nd  a  demand  for  fuller  accounts.  A 
j  liareholders'    comittee  of   enquiry  was 
1*1  so  formed. 

'  ranee- Ireland  Steamship  Line. 

I  Towards  the  end  of  the  month  a  new 
j  irect  steamship  lirre  is  to  be  rnarrgurated 
!  etween  Brest  and  Ireland.  The  line 
!|-ill  be  known  as  the  France-Irlande  Line. 
Ind  has  been  incorporated  by  a  number  of 
lire  leading  business  men  of  Brest,  with 
,   cajiital  of  a  million  francs. — Renter. 

American  Praise  for  European  Ports. 

J  Mr.  Benjamin  F.  Cressoii,  chief  engi- 
eer  to  the  Port  of  New  York  Authority, 
las  been  visiting  the  chief  ports  of 
Europe  to  study  the  methods  of  handling 

{  reight.  He  stixtes  that  practically  every- 
where he  has  found  work  in  progress  to 

rncrease    the    har^rorrr    facilities,  which 

ilndicates  the  confidence  of  the  people  on 


this  side  of  an  early  resumption  of  world 
trade.  He  has  found  that  we  use  much 
more  mechanical  equipmeirt  for  handling 
freight  than  is  used  in  America,  and  that 
some  of  our  newest  steam  cranes  are 
exceedingly  good.  America,  he  says,  bas 
much  to  learn  from  European  ports  in 
the  matter  of  freight  handling. 

Mr.  Cl'esson  was  particularly  interested 
in  <he  subject  of  irrternational  co-opera- 
tion between  port  authorities,  especially 
witli  regard  to  the  lay-out  of  pui  ts,  and  at 
a  meeting  of  the  American  Association  of 
Port  Authorities  tp  be  held  during 
September  he  will  projiose  a  resolution 
that  steps  be  taken  for  the  holding  of  an 
international  conference  of  persons  in 
responsible  port  authority  to  consider  the 
matter. 

United  States  Shipping. 

A  strong  protest  has  been  made  to 
members  of  the  United  States  Senate  by 
the  American  .Steamship  O^'iiers'  Associa- 
tion against  the  proposed  tarift'  of  25  cents 
a  barrel  on  fuel  oil.  The  shipowners 
declare  that  the  duty  would  offset  the  aid 
contemplated  in  tke  i^endiiig  Ship  Subsidy 
Bill,  and  in  any  event  would  gieatly 
increase  the  handicap  under  which  the 
American  merchant  marine  is  labouring. 
The  following  statement  of  the  effect  of 
the  oil  duty  was  filed  with  the  letter  ot 
protest : — 

"  A  merchant  steamer  of  7,000  ton-- 
gross  register  will  steam  an  avei-age  ot 
250  miles  a  day  (10^  knots),  and  consume 
240  barrels  of  fuel  oil  while  under  way. 
In  port  such  steamer  will  consume  ^55 
barrels  a  day. 

"  Subsidy,  or  compensation,  of  ^  cent  a 
100  miles  a  ton  on  a  7,000-ton  vesi^el 
equals  35  dols.  a  100  miles  or,  for  250 
miles,  87.50  dols.  a  day. 

"  The  increased  cost  of  liquid  fuel  by 
the  (hity  oi  25  cents  a  bairel,  as  ])roposed, 
on  240  barrels  would  equal  GO  dols.  This 
would  leave  a  balance  while  steaming  of 
37.50  dols  a  day.  But  the  vessel  earns 
no  subsidy  while  in  poi*t  and  the  loss 
caused  by  the  duty  on  oil  would  be  8.75 
dols.  a  day.  The  duty,  accordingly, 
would  oft'set  the  greater  part  of  the  com- 
pensation." 

While  it  j.>  conceded  that  the  Subsidy 
Bill  will  not  be  acted  ui^on  at  this  session 
of  Corrgress,  and  many  think  the  measure 
dead.  Senator  Borah  has  proposed  tbat  a 
referendum  on  the  c[uestion  be  taken  at 
the  national  election  next  November. 

The  Shipping  Board  which  has  made 
heavy  drafts  on  the  national  Treasury  to 
meet  its  running  expenses  during  the  past 
few  j'ears,  has  at  last  repor-ted  an  excess 
of  credits.  Since  July  1,  the  board  has 
paid  into  the  Treasui-y  18,045,664  dols. 
more  than  it  has  withdrawn  to  meet 
expenditures.  This  does  not  mean,  how- 
ever, that  the  board  has  been  earning  a 
profit,  because  through  the  sale  of  surplus 
property  and  securities,  which  have  been 
given  to  it  in  payment  for  ships,  a  vast 
sum  has  been  available  for  use  of  ti;e 
operating  department. 

A  surve\-  of  the  wooden  fleet  of  the 
Shipping  Board  is  being  made  to  arrive  at 
a  fair  price  at  which  they  may  be  sobl. 
according  to  -7.  H.  Phillips,  of  the  sales 
division.  At  present,  he  said,  the  board 
has  on  hand  226  wooden  craft  in  various 
stages  of  construction.    There  is  in  pros- 


pect, he  added,  several  purchasers  who 
might  be  considered  as  possible  takers  of 
large  blocks  of  the  fleet,  and  one  of  the 
objects  of  the  present  survey  is  to  arriA"e 
at  a  fair  price.  By  taking  tne  opinions  ot 
private  ship  engrneers  and  comparing 
them  with  the  estimate  made  by  the  board 
it  is  believed  that  an  eciuitable  value 
might  be  obtained. 

AVhile  Mr.  Philburu  would  not  indicate 
what  this  figuie  might  be,  from  othei- 
sources  who  have  investigated  the  wooden 
ships,  it  was  learned  that  a  price  of  from 
1,200  dols  to  1,500  dols.  lurght  be  fixed 
on  the  basis  of  a  irurchaser  bidding  for 
the  entire  lot ,  the  price  named  being  con- 
sidered as  a  general  average. 

The  board  has  seized  tciii  vessels  .sold 
on  the  deferred  pai^mient  plan  for  arrears. 
Othei-  purchasers  of  Government  vessels 
were  notified  that  they  would  be  given 
until  September  15  to  pay  up  or  lose  the 
possession  of  their  ships.  Tiiere  are  nine 
solvent  companies  operating  28  vessels 
that  come  within  the  purview  of  the 
order.  The  latest  report  shows  that  tne 
board  has  a  total  of  1,648  ships  of  Avhich 
361  are  in  operation,  913  steel  vessels  and 
236  wooden  vessels  tied  up,  the  remainder 
being  classified  in  too  many  ways  to 
enumerate  here. 

Navigation  o^  Argentine  Rivers. 

Orders  have  been  placed  by  the 
Argentine       (jovernment       for  five 

glisseurs,"  or  hydroplane  boats,  for  use 
on  the  River  Bermejo,  the  intention  being 
to  decide  by  experiment  whether  this 
system  can  be  widely  applied  to  the  upper 
stretches  of  the  oig  rivers,  wliere  at 
present  means  of  transport  and  commum- 
catioii  are  primitive. 

Between  two  fairly  im])ortant  ports  on 
the  River  Bermejo,  over  a  distance  of 
approximately  200  miles,  the  only  mail, 
cargo  and  passenger  service  is  that 
supplied  by  small  steamers  which  usually 
take  15  days  for  the  round  trip.  In  some 
jrlaces  the  current  is  very  strong,  and  in 
others  there  are  sandbanks  which  are  not 
easily  negotiated.  By  employing  glider 
boats  it  is  expected  that  the  journey  each 
way  can  be  accomplished  in  about  six 
hours.  Four  nuichines  have  been  bought 
from  the  Ansaldo  works  in  Italy  and  a 
fifth  from  the  French  firm  Galvin.  Each 
of  these  boats  will  have  engines  ot 
300  h.p.,  driving  an  aerial  propeller  that 
will  give  the  glider  a  speed  of  approxr- 
nrately  40  miles  an  hour.  The  boats  will 
be  fitted  with  a  cabin  to  seat  eight 
[)assengers,  besides  the  pilot  and 
mechanic,  and  in  addition  they  will  carry 
about  2,6001b.  of  cargo. 

Gliders  arrd  engines  are  now  on  their 
way  from  Europe,  and  it  is  expected  that 
the  service  will  be  in  operation  by  the 
errd  of  September. — Renter. 


New  OiL-DKiVEN  Ship. — The  new  oil-di-iven 
cargo  steamer  "Manchester  Regiment"  is  to  make 
her  maiden  voyage  to  Quebec  and  Montreal  It  is 
the  first  ship  belonging-  to  the  ^Fanchester  Liner? 
Ltd.  to  ibe  driven  entin  lx  liy  nil.  With  an  overall 
length  of  472  ft.,  a  i        58  ft.,  and  a  gross 

tonnage  of  7,930,  the  ^\i\\>  built  Ijy  the  Furness 
Sliipbuilding  Co.,  at  Haverton  Hill-on-Tees.  and 
launched  about  six  luunths  ago.  The  machinery — 
Brown-Curtis  type  of  turbines,  with  single  reduc- 
tion gearing — has  an  indicated  horse  power  of  5,250. 
and  though  they  wiill  usually  be  driven  by  oil.  the 
boilers  can  also  be  worked  with  coal. 
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ELECTRIC  TRANSMISSION. 

ITS), 584. — W.  A.  Stevens,  Castleiiiaiiii',  LcMidiin 
Koad,  Maidstniic.  KimiI,  and  J.  Sankev  &  Sons 
Tyri).,  Albert  Stvt-ot,  Bilstnn,  .Staffi.rdsliiro.  - 
January  7,  1921.  — Rela.te.s  ti>  clcitric  ti  aiismi.s.'-i' in 
-systems  of  the  kind  ile.scrihed  in  .sjicri  Heat  inn 
I18,(i!l9.  A  geiieraiui-  n  liaviiig  siiiiiit  and  .sei'ies 
fields  and  a  vaiiahle  re.sistanee  ;/  in  the  seiies 
field  1/  feeds  a  motor  r  liaving  a  series  field  il 
lln'ougli  a  I'eversing  switrli  ii.  I.     In  the  present 


pmjPfi^,,^    FIG.  2. 


invention,  the  reversing  switch  contacts  are  so  dis- 
posed tliat  connection  between  the  generator  and 
motor  remains  unbroken  in  all  positions  of  the 
switch.  The  "off"  position  shown  is  that  in 
which  both  the  fields  h,  d  are  short-circuited. 
Movement  to  the  right  gives  forward  running,  and 
movement  to  tJie  left  reverse  running,  connection 
being  made  through  one  pair  of  stationary  con- 
tacts X,  ir,  y  in  each  case.  A  modified  reversing 
switch  attains  the  same  results  by  means  of  four 
segmental  stationary  contacts,  and  two  longer  arc- 
shaped  movable  contacts.  A  switch  /  provided  for 
disconnecting  the  motor  when  tlie  generator  is  re- 
quired to  supply  current  to  lightnig,  welding,  or 
other  circuits. 

ELECTRIC  FURNACES. 

179,595. — British  Thomson-Houston  Co  Ltd., 
83,  Cannon  Street,  London. — January  31,  192L — 
In  a  regulating  system  for  an  arc  furnace  1  with 
co-operating  electrodes  2,  3  wherein  separate 
switching  devices  38,  27  are  provided  for  render- 
ing means  operative  to  feed  and  retract  respec- 
tively at  least  one  of  the  electrodes,  the  device 
38  for  causing  the  feeding  is  rendered  inoperati\e 


when  tlie  \dltage  between  liie  ele(;trodes  fails 
below  a  predetermined  value,  tlie  device  27  being 
unaffected.  The  switches  38,  27  are  controlled  by 
electro-magnets  36,  26  and  supply  current  in 
opposite  directions  to  the  armature  of  a  reversible 
motor  9  having  a  constant  field  42  and  geared  to 
operate  the  electrode  2.  Wlien  the  arc  between 
the  electrodes  is  too  short    or   when   the  trans- 


former 7  is  first  energised  to  start  tlie  furnace,  the 
magnet  13  which  is  controlled  by  the  current  in 
the  lead  4  moves  the  swilcii  14'  on  to  contact 
34  and  chisr.s  th;'  circuit  tlirougli  tlie  electro-magnet 
2I>.  Wlun  till'  arc  reaches  ,i  predetermined  length 
I  he  switcli  11'  lca^es  the  contact  34  and  arrests 
the  retract  inn  of  electrode  1.  If  the  arc  beoomos 
Ion  long  the  switch  14'  engages  the  contact  35 
and  closes  the  circuit  through  the  electro-magnet 
36,  the  switch  18  which  is  operated  by  a  magnet 
19  under  the  control  of  the  voltage  across  the 
electrodes  bridging  the  contacts  20  all  the  time 
this  voltage  exceeds  a  predetermined  value.  The 
iiiotnr  9  is  (juickly  brought  to  rest  by  dynamic 
braking,  a  resistance  44  being  connected  across 
the  armature  by  a  magnet  45  and  the  closure  of 
the  contact  46  being  assisted  by  a  spring  47.  When 
t)io  motor  circuit  is  clo.'ied  through  thi'  resistance 
34,  a  mechanical  inteilui  lv  is  prc\cnl,s  fli.-  (  lusnrr 
of  the  magnets  36,  2li.  S|iecilications  UlS.'.ilCj  .uid 
129,039  are  referred  to. 

PISTON  PACKING. 

179,653.— J.  R.  French,  709,  Twenty-second 
Street,  and  W.  Kerler.  2116,  Fourtli  Avenue, 
both  in  Rock  Island,  Illinois.  U.S.A. — February 
10,  1921. — Packing  for  tlie  piston  of  an  internal 
coinbustion  or  other  engine  consists  of  an  L- 
section    ling  8,   of   sheet   metal   or   other  flexible 


malarial,  the  flange  of  which  is  of  less  width  than 
the  packing  ring  groove  in  order  to  leave  an  open- 
ing for  the  entry  of  expanding  gases.  The  pack- 
ing edge  of  the  ring  8  is  bevelled  internally.  The 
ends  of  the  ring  oveilaji  and  tlie  inner  end  is 
bevelled,  as  shown,  at  12.  tn  facilitate  ex)iaiision. 
An  inner  split  ring  13  (jf  L-section  fits  the  bottom 
of  the  groove,  with  its  flange  resting  on  the  inturned 
flange  of  the  ring  8. 

ELECTRIC  JUNCTION  BOXES. 

179,650.-8.  D.  White,  T.  Taylor,  and  F.  H. 
Morris,  Magnet  House.  Kingsway,  London. — 
February  9,  1921.  A  cable  junction  box  of  the 
kind  filled  with  sealing;  compound  comprises  one 
or  more  Ldand.s  2.  each  having  chambers  3,  adapted 
to  be  filled  with  sealing  composition,  through 
which  the  cable  ends  pass  to  terminals  in  the  box. 
the  glands  liaving  conical  ends  upon  which  the 
armouring  13  of  the  cables  is  clamped  by  suitable 
clamping  plates  14.  The  glands  2  may  be  integral 
with  or  separate  from  the  box  1,  and  the  terminals 


and  cable  ends  may  be  separated  in  the  box  by 
walls  projecting  from  an  insulating  base  20.  The 
box  may  be  of  the  split-body  type  or  of  the  kinii 
provided  with  covers  11.  A  box  with  integral 
sealing  glands  is  cast  without  cable  holes  8,  9. 
these  being  drilled  as  required  in  the  gland  pro 
jections.  Internal  recesses  adjacent  to  the  projec 
tions  2  may  be  provided  in  the  box  to  give  extra 
space  for  sealing  compound  where  the  cables  enter 
tlie  box.  The  cover  may  be  formed  as  a  support 
for  a  lamp  or  fitting.  In  a  form  specially  suited 
for  mining  work  the  glands  are  separate,  being 
secured  either  in  tapped  holes  in  the  box  sides  or 
to  attachment  flanges  by  screws :  the  armour 
clamp  in  these  cases  may  be  attached  by  studs  or 
bolts  to  lugs  or  attachment  flanges  on  the  gland. 


These  operations  and  the  filling  of  the  glan^ 
with  sealing  compound  may  take  place  alxiv 
ground. 

VACUUM  BREAKERS. 

179,862. — VuLfAN  RiiiLER  &  General  Inst'raN' 
Co,  Ltd.,  and  h\  II.  r.ri.LorK.  67,  King  Strec 
Manchester. — July  26,  1921. — In  order  to  prever 
the    flooding   of    an    engine    cvlinder  through 


undue  rise  of  water  in  the  condensers,  a  diaphrag 
/.  is  provided  which  is  pierced  by  a  spear-head 
caiiied  on  a  float  /;  ut  a  chamber  a 
nected  to  the  condenser  or  the  steam  exhaust  pi] 
when  the  water  rises  in  this  chamber.  TI 
diaphragm  /,■  is  made  of  vulcanised  silk  or  tl 
like,  and  is  carried  on  a  pivoted  cap  g,  which  al 
carries  a  second  diaphragm  which  can  be  broug! 
into  position  after  the  first  is  pierced  by  turnir 
the  cap. 

TURBINES. 

180,216. — Britlsh  Thomson-Houston  Co.  Ltl 
83,  Cannon  Street,  London.— May  31,  1921,— 
shrouding-device  for  the  blades  of  elastic-flu 
turbines  in  which  the  blades  of  each  ring  are  ti< 
together  in  groups  by  separate  shroud  covers  cor 
prises  means  for  connecting  these  shroud  covers 


FIC.I 


flexible    connections    located    directly    beneath  t 
adjacent   ends    of    the   shroud-cover  sections, 
the  form  shown  in  Fig.    1   the  shroud  sections 
are   connected   by   U-shaped   plates  9,    which  a 
sufficiently  stiff  to  prevent  vibration,  but  are  be 
to  allow  "expansion  and  contraction.     The  blad 
are  riveted  to  the  shrouding,  and  holes  are  form( 
in  the  plates  9,  through  which  jiass  the  tenons  th 
hold  the  shroud  sections.    In  another  form  the 
shaped  plates  may  be  fixed  to  the  shrouding 
separate  rivets. 
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The  Flowing  Tide. 


iR  some  months  past  we  have  been  cheered  and  have  encouraged  ourselves  with  the 
lief  that  trade  was  mendmg,  that  the  darkest  hour  of  depression  had  been  seen,  and 
it  the  horizon  was  clearing.  No  one  anticipated  an  immediate  boom,  and  surely  no 
le  person  wanted  it.  Booms  are  always  followed  by  depressions,  and  the  higher  the 
jst  the  deeper  the  trough.  What  is  necessary  for  the  economic  welfare  of.  this  country 
a  gradual  progression  towards  normal  trade. 

Latest  reports  show  that  there  is  an  almost  universal  movement  towards  improved 
iding  conditions.  There  was  a  slight  lull  in  industry  after  a  forward  move,  which  gave 
e  opportunity  for  pessimists  to  say,  "  I  told  you  so,"  but  this  was  only  a- little  hesitancy 
d  to-day  it  would  appear  we  are  generally  on  the  road  to  recovery. 

From  Sheffield  comes  the  welcome  news  that  in  the  steel  trade  the  forward  movement 
■eady  mitiated  may  be  expected  gradually  to  swell  until  it  covers  the  whole  basis  of 
oduction.  From  Tyneside  we  learn  that  the  yards  have  much  brighter  prospects  and 
'iers  are  being  definitely  executed  in  increasing  numbers.  The  American  coal  strike  has 
iterially  improved  the  conditions  in  the  coal  industry,  particularly  the  section  located 
South  Wale.3.  Reports  from  our  biggest  exporting  industry — that  devoted  to  cotton 
d  one  which  consumes  much  engineering  material — are  excellent. 

We  entirely  agree  with  Mr.  R.  B.  Walker,  president  of  the  Trades  Union  Congress 
-it  the  big  majority  of  workers  want  work  and  not  doles.    Is  there  an  employer  in  the 
liited  Kingdom  that  prefers  to  pay  taxes  for  doles  if  he  could  pay  wages  for  work  ? 
iprecating  doles,  we  recognise  their  late  necessity,  but  most  sincerely  hope  that  the  flowing 
lB  of  trade  improvement  will  render  their  distribution  unnecessary  in  the  near  future, 
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INGINEERING  EDUCATION 
AND  TRAINING. 

s  a  healthy  sign  that  so  much  attention 
being  given  to  the  question  of  what 
stitutes  the  best  trainmg  for  the  engineer, 
tias  always  been  a  tough  problem,  but 
bably  more  attention  has  been  focussed 
it  during  the  past  few  years  than  evei' 
)re.  Presumably  this  is  because  the 
ineer  has  become  more  conscious  of  the 
it  service  he  renders  to  the  community, 
he  is  anxious,  in  return  for  the  high 
lion  of  the  community,  to  ensure  it 
v\ns,t  inefficiency. 

I, 'here  is  something  to  be  said  for  the 
■  I  stration  of  qualified  engineers,  but  on 
"tber  hand  there  are  important  differ- 
,  s  from  the  other  2:)rofessions,  and  the, 
fl  k  is  so  varied  that  there  is  room  for 
a' t  of  all  degrees  of  skill  and  even  for  those 
I"!  limited   educational    attainments.  The 


skilled  artisan  may  l)e  a  clcA^er  engineer, 
and  the  professional  engineer  may  or  may 
not  be  a  skilled  artisan.  It  is  impossible  to 
set  a  standard  of  competency.  The  graduate 
has  invariably  a  great  deal  to  learn  when  he 
enters  the  works,  and  employers  cannot  be 
expected  to  pay  such  a  man  a  high  salary 
until  he  is  qualified  by  practical  experience. 

One  technical  journal  urged  recently  that 
the  best  training  in  \^'orkshop  practice  is 
the  day  time,  accompanied  by  evenuig  study. 
Those  who  have  had  to  follow  this  course 
know  the  physical  and  mental  strain  involved 
—  indeed,  many  of  the  most  promising  have 
to  give  u]3.  Yet  it  would  be  a  sorry  clay  for 
engineering  if  the  way  to  the  higher  positions 
was  barred  to  the  poor  lad.  This  brings 
us  to  the  new  regulations  of  the  Board  of 
Education  ^vith  regard  to  the  Whitworth 
>Sch()larshi])s  ;  tlie  private  student  or  the 
"  correspondence  ''  student  cannot  become 
a  candidate  for  one  of  these  prizes.    This  is 


because  of  the  laboratorj^  qualification. 
Nothing  could  be  more  unjust  than  this.  It 
puts  a  premium  on  ability  and  cuts  out 
the  country  candidate.  AVhether  inten- 
tionally or  not,  it  gives  the  imjjression 
that  Whitworth  Scholarships  and  Exhibi- 
tions are  to  be  the  preserves  of  the  financially 
fortunate  ;  to  say  the  least  it  is  undemo- 
cratic and  must  be  altered. 

In  a  five-years'  apj^renticeship  or  a  four- 
years'  course  at  a  technical  institute  only 
a  knowledge  of  principles  can  be  obtauied. 
This  is  the  age  of  the  speciahst,  and  any 
engineer  building  on  principles  can  never  hope 
to  know  more  than  a  little  of  what  is  broadly 
called '  •  engineering. "  It  is  easy  to  formulate 
a  scheme  of  trainuig,  but  can  two  engineers 
be  found  who  agree  as  to  the  best  scheme  ? 
Discussions  as  to  the  best  form  of  training 
is  always  helpful,  but  it  is  well  that  no  definite 
line  should  be  drawn  between  the  mechanic 
and  the  engineer. 
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TRADE  MARK  REGISTRATION. 


To  the  iiianufactiirei-  who,  by  years  of 
expensive  advertising,  has  ibuilt  up  a 
goodwill  in  a  trademark,  often  far  exceed- 
ing in  value  any  ot  his  other  assets,  the 
(j^uestion  of  obtaining  at  small  cost  regis- 
tration and  effective  protection  for  his 
mark  in  foieig'n  countries  is  one  of  more 
than  academic  importance.  Owing  to  the 
expenses  which  are  at  present  entailed  in 
obtaining'  registration  in  all  countries, 
tlieie  is  a  natui'al  hesitation  on  the  part 
of  many  traders  to  apply  for  protection 
abroad.  Experience  has  shown  that  it  the 
British  trader  does  not  avail  himself  ot 
registration  in  foreign  countries,  he 
sooner  or  later  finds  himself  deprived  of 
the  right  to  use  his  mark  in  those  coun- 
tries owing  to  the  appropriation  of  the 
mark  by  some  other  tiader  who  seizes  the 
opportunity  of  applying  foi-  legist  ration 
in  his  own  name. 

For  over  30'  years  a  system  of  inter- 
national registration  has  been  in  operation. 
( hving,  however,  to  the  fact  that  Grieat 
Britain  has  never  adhered  to  the  conven- 
tion which  established  the  system,  Biitish 
tiadeis  have  hitherto  not  been  able  to 
avail  themselves  of  the  benefits  of  it.  O'n 
June  23  last  a  bill  was  introduced  by  the 
(jerman  (jovernmeiit  providing  for  the 
adherence  of  (ieimany  to  the  arrangement. 
This  makes  it  all  the  more  necessaiy  for 
British  tiaders  to  consider  whether  it 
would  not  be  advisable  for  this  country 
also  to  become  a  pai-fy.  The  arrangement 
of  Madi-id  for  the  international  registra- 
tion of  trade  marks  was  signed  on  April 
14,  1891.  At  first  only  six  countries  were 
parties  to  it.  From  time  to  time  other 
countries  have  adhered,  and  the  union  is 
now  composed  of  the  following  IT  coun- 
tries: Austria,  Belgium,  Brazil,  Ctuba, 
France,  Algeria  and  the  French  Colonies, 
Ozecho-iSlovakia,  Hungary,  Italy,  Jugo- 
kSlavia,  Mexico,  Morocco,  Netherland;s, 
Portugal,  lioumania,  Spain,  Switzerland, 
and  Tunis. 

The  object  of  the  union  is  to  provide  a 
means  for  obtaining  protection  for  a  trade 
mark  in  a  number  of  countries  at  a  inini- 
nium  of  expense,  and  with  as  few  formali- 
ties as  possible.  The  way  in  which  the 
system  works  is  as  follows:  — 

(1)  The  mark  is  first  of  all  applied  for 
at  the  Trade  Mark  Office  of  the  country 
of  the  applicant  or  of  the  countiT  iii 
which  he  has  his  principal  establishment. 
Uegistration  in  the  home  countrv  is  there- 
fore the  registration  upon  whicli  inter- 
national registration  is  based. 

(2)  Aftei-  obtaining  registi*ation  in  his 
own  country  the  owner  of  the  mark  then 
makes  a  second  application,  also  to  the 
Tiade  Mark  Office  of  his  own  country, 
asking  for  international  registration.  Tliis 
appli(;ation  is  forwarded  by  the  Trade 
Mark  Office  concerned  to  the  Internati(nial 
Office  at  Bei-ne,  Avhicli  registers  the  mark 
and  informs  all  the  countries  which  are 
members  of  the  Union.  The  Trade  Miwk 
Office  of  the  country  of  origin  is  enlilled 
1o  demand  a  fee  for  its  services.  Tliis, 
however,  is  usually  quite  small,  aiul  in 
some  countries  nothing  at  all  is  charged. 

(3)  Tlie  Intel-national  Office  charges  a 
fixed  fee  of  100  Swiss  francs  for  the  first 
nuirk  and  Fc.50  for  every  other  mark 
deposited  by  the  same  owner  at  the  same 


time.  Apart  from  the  fee  which  may  be 
demanded  by  the  office  of  the  country  of 
origin,  no  fees  are  payable  other  llian  the 
fixed  fee  charged  by  the  International 
Office. 

(4)  Each  country  must  decide  Avithin  at 
latest  12  months  whether  it  will  accept 
the  mark  or  not. 

It  should  be  noted  that  power  is 
reserved  under  the  Convention  to  each 
State  to  decide  whether  or  not  it  will 
allow  the  mark  to  be  registered.  If  Great 
Britain  therefore  were  to  adhere  to  the 
Convention  the  Trade  Maik  Office  could 
examine  each  mark  which  a  foreign  a])pli- 
cant  might  seek  to  registei'  through  Beiiie, 
and  reject  the  mark  if  it  were  not  accept- 
a;ble  for  any  reason  under  the  Ihiglish 
Trade  Mark  Law. 

The  chief  argument  in  favour  of  the 
arrangement  is  the  question  of  the  ex- 
pense. The  international  fee  of  Fc.lOO  is, 
of  course,  much  lower  in  amount  than  the 
total  fees  if  application  were  made  in  each 
State  separately,  and  is  quitei  insignificant 
in  comparison  with  the  expenses  usually 
entailed  by  translations,  authentications, 
agents'  fees,  etc.  Owing  to  the  fact  that 
an  application  for  iuteniational  registra- 
tion is  made  through  the  Patent  Office 
there  ai'e  no  agents'  fees  payable. 

Bstimates  made  shoi'tly  before  ilie  war 
by  a  numbei  of  foreign  fiinis  who  make 
use  of  the  system  show  that  a  saving  of 
about  90  per  cent  in  expenses  can  lie  made 
as  compared  with  the  expenses  incuned  if 
registration  is  applied  for  separately  in  all 
the  contracting  countries. 

One  of  the  provisions  of  the  ari'ange- 
ment,  which  has  hitherto  no  doubt  been  an 
obstacle  in  the  way  of  adhei-ence  on  the 
part  of  this  country,  is  contained  in 
Article  XI.  of  the  arrangement,  which 
compels  any  countiy  which  now  adheres 
to  the  arrangement  to  protect  automati- 
cally all  the  trade  marks  which  have 
hiitherto  been  registered  at  Berne.  As 
these  marks  now  number  between  2(),00(; 
and  30,000,  the  observance  of  this  stipu- 
lation would  entail  no  inconsiderable  in- 
convenience and  expense,  particularly  in  a 
coiintiy  such  as  Great  Britain,  which 
examines  all  marks  before  registration. 
It  is  believed,  howevei'.  that  an  amend- 
ment of  the  Convention  so  far  as  this  pro- 
vision is  concerned  would  not  be  a  matter 
of  great  difficulty. 

It  is  proposed  to  hold  the  next  Inter- 
national Conference  for  the  revision  of  1h(" 
various  International  Trade  Mark  Con- 
ventions at  The  Hague  in  1923.  It  is 
therefore  very  desirable  that  all  tiade 
mark  owners  should  consider  whether  the 
Government  should  not  be  pressed  io 
adhere  to  the  arrangement  with  as  little 
delay  as  possible.  The  Council  of  the 
Trade  Marks,  Patents  and  Designs 
Federation,  after  careful  consideration  of 
all  the  facts,  has  oome  to  the  comdusion 
that,  subject  to  certain  safeguards,  it  is  in 
the  interests  of  traders  that  Great  Britain 
should  become  a  party.  It  is  hoped  thai 
all  traders  who  have  trade  mark  interests 
in  foreign  countries  will  communicate 
with  the  federation  and  support  the  etfoiis 
whicli  it  is  making  to  obtain  the  adherence 
of  this  countiy  to  the  arrangement  and  to 
secure  to  Biitish  traders  the  same  facili- 
ties for  cheap  registration  that  are  now 
open  to  foitign  compctilors.  The  ofiiic^ 
of  the  Federation  are  at  00,  Bank  Cliaiii- 
be)-«  329,  High  Holboni,  London.  W.VA. 


THERMOMETER  TESTING. 


The.  inci easing  number  of  properties 
materials  which  it  is  now  necessary 
submit  to  accurate  measurement  emp" 
sises  the  necessity  for  a  careful  calibrat 
of  the  instiaiments  employed  ag'ai 
f  u  n  da  m  e  n  ta  1  s  t  an  d  a  ixl  s . 

Until  recently  the  lack  of  proper  fiu 
ties  for  thermometer  testing-  in  Can; 
was  such  that  scientific  laboratories  i 
others  found  it  necessary  to  send  tl 
instr-uments  outside  the  Dominion  if  t( 
of  a  hig'h  order  were  required.  Since 
Depai-fment  of  the  Interior  establishe 
thermometer  section  at  the  vSurv 
Laboiatory  of  the  Topographical  Surv 
Branch  this  procedure  is  no  loii 
necessary. 

Thennometers  tested  at  the  Suiv 
Liaboratory  include  precise  instiunie 
for  scientific  work  and  also  industr 
clinical,  high  temperature  and  nieteii 
logical  thermometers.  These  thei' 
meters  are  calibrated  and  their  vaii 
constants  and  corrections  detennined 
terms  of  the  standard  temperature  seal 

At  one  time  the  mercuiy  thermonn 
was  the  only  standard  in  general  use. 
boiling  and  freezing  points  of 
(accepted  by  common  consent  as  fui 
mental  reference,  or  "  fixed  "  teniivi 
tuies)  could  be  marked  on  a  thermoni' 
as  a  result  of  direct  observations,  and 
inteiweiiing  portion  of  the  steam  divi 
into  a  number  of  degrees  of  equal  lenf 
Unfortunately,  it  was  found  that 
thermometers  graduated  in  this  \a 
while  agreeing  at  the  two  "  fixed  "  poi 
often  gave  discordant  indications  at  c 
temperatures.  This  is  due  to  the  non-" 
form  expansion  of  the  glass.  Subseqi 
investigations  have  shown  that  the  nea 
approach  to  an  ideal  or  alisolute  scab 
temperature,  i.e.,  one  in  whic-h  e\ 
degree  is  of  equal  value,  is  given  h 
theiTuometer  in  which  tenii)eratures 
measured  by  the  expansion  of  ceri 
gases.  Even  this  is  not  stiictly  accur 
but  the  deviations  from  the  absolute  > 
can  be  calculated.  The  gas  thermoni 
is  a  very  elaborate  apparatus,  and  it 
been  found  that  a  thermometer  in  wl 
temperatures  are  measured  by  the  ele( 
cal  resistance  of  platinum  wire  will  i-e 
duce  the  absolute  scale  to  a  high  degre 
accuracy,  if  calibrated  at  several  po 
on  this  scale.  Hence,  this  thermoni 
is  now  generally  used  as  a  reference  s 
dard  for  accurate  teniDciatuie  iiieas 
ments. 

With  the  precision  now  jiossible 
scientific  measurements  it  is  necesi 
that  appliances  for  testing  thermome 
lie  of  special  construction  and  piwi 
with  means  for  (dosely  coinrollmg 
measuring  the  temperature. 

In  a  Canadian  GovernnuMil  jiublica' 
an  illustration  is  given  of  water  I 
comparator  employed  for  calibrating- 1 
mometers  at  ordinary  temiieraluies  wl 
is  used  in  the  Surveys  Lalioratory. 


Contributions,  correspondence,  and  suggestiors  w 
be  welcomed,  our  desire  being  to  encourai  * 
closer  association  between  our  readers  and  (• 
selves — TK  EDITOR. 


F.PTEltBKR  9,  1922. 
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Centrifugal  Casting. 


iCE  centrifugal  casting  of  metals  is  an 
I  art,  but  it  did  not  assume  commercial 
^portance'  un1il  tlie  last  decade.  Since 
en,  however,  while  it  has  not  attiacted 
,icli  jiublic  notice,  its  jirogress  has  been 
'ry  rapid.     It   lias  already  become  an 
iportant   factor   in    sutdi   work    as  the 
'.nufactuie  of  jiaiiei-mill  rolls  and  rail- 
rd  car  wheels.      In  the  ])re.S'8nt  pa])er  ii 
'i  intended   to   describe    the   process  of 
titiifugal  casting  of  hollow  metal  objects, 
'le  field  of  centrifirgal  casting  is, "however, 
more  extensive.    The  process  has  been 
ccessfully  applied  in  the  production  of 
n-metallic  tubes,  such  as  conciete  pipe 
-[nme  process  and  others),  in  the  pioduc- 
m   of   solid    castings  by  locating  the 
'^nilds  around    the  vim  of   a  spinning 
reel,  and  also  to  a  limited  extent  in  the 
foduction  of  solid  ingots  by  a  largely 
crtilar  process. 

.The  field  of  application  of  centrifugal 
jting  is    far   more   extensive  than  is 
.inerally  realised  and  the  process:  is  already 
ling  woi'ked  on  a  large  scale.     In  the 
i'St  place,  centrifugal  casting  is  a.  cheap 
fithjod   of    producing    goods    of  certain 
,a.pes,    namely,   tho.se  having  a  holloAv 
:teirior  symmetiricial  about  an  axis  passing 
^rougli  the  body  of  the  castiirg,  whethei 
ucentricallv     or     encentrically.  The 
.vantage  of  such  methods  lies  in  the  fad 
at  with  pro2>er  equipment  a  very  large 
mber  of  units  can  be  produced  witii 
mparatively  little  labour  and  w-ithout 
,e  use  O'f  coies,  and  that  a  greater  homo- 
neity  oif    metal   is   obtained    than  is 
|.ssible   with    the  ordinary   method  of 
sting.     In  the  field  of  cast-iron  pipe 
oatrifugal  casting   is  in  a  fair  way  to 
iplace  sand-moulded  pipe  entirely.  The 
?thod  of  centrifugal  casting  of  cast-iion 
pe  has  been  primaiily  developed  by  a 
Cazilian     engineer,     Dimitri  Sensaud 
.^Lavaud,    and    has    been  e^xtensively 
;iployed  in  England,  Canada  and  Japan, 
me  months  ago  the  United  States  Caist- 
|i'n  Pipe  and  Foundry         of  Burlington, 
.J.,  one  of  the  large.srt  manufacturers  of 
,?t-iron  pipe  in  the  world,  acquired  the 
?Lavaud  patents  foi   America  and  are 
1  ing  into  the  manufacture  of  centrifu- 
j  lly-cast  cast-iron  pijie  on  a  large  scale. 
I  is  stated  that  they  can  make  600  lejigths 
I  day  with  25  men  .ind  the  centrifugal 
i  ocess,  as  against  400  leng-ths  with  SO  rnen 
I  sand  nnmlding,  in  addition  to  which 
Litrifugally-catst  i)ipe  is-  roaighly  15  ])er 
jiat  sironger  tlinn  sand-cast. 
LAnother    develo']jment    in  centrifuo'al 
l||Sting  in  this  country  which  has  already 
|i^fn.ne  nf  commerciai  importance  i<  the 
I  mufacture  of  railroad  wheels.    The  idei 
j.elp  is  not  new  and   there  are  English 
I  tens  describing  it  dating-  back  to  the 
riy  sixties.    As  rast  centi  iiugally  by  the 
l^nerican  steel  foundries,  the  wheel  has 
imanganese-steel  ^  im  and  a  soft-steel  hub 
I  d  spokes,  the  denth  of  penetration  of 
[inganese  in  the  rim  being*  regulated  at 


Abridgment  of  a  paper  presented  to  the 
.lerican  Society  of  Mechanical  Engineers. 


Bv  EEON  OAiMMEN. 

Of  late,  centrifugal  casting  hasacqurred 
a  frirther  importance  in  the  development 
of  a  nrethod  by  which  tubes  and  hollow 
billets  may  be  successfully  cast  of  such 
metals  as  monel  metal  and  alloy  steels, 
which  can  neither  be  cast  into  thin-walled 
titbes  nor  pierc  ed  by  the  ordinaiT  methods. 
Ilecent  developments  in  the  art  are  such 
as  to  open  really  great  possibilities  for  the 
future,  a  matter  which  will  be  discussed 
in  a  later  part  of  this  paper. 

Mechanics  of  Centrifugal  Casting. 

In  the  first  jilace,  a  clear  distinction 
should  be  made  between  casting  about  the 
horizontal  and  about  the  vertical  axis  and 
also  the  intermediate  case  of  a.n  inclined 
axis.  In  casting  about  a  horizontal  axis 
the  metal  is  distributed  symmetrically 
about  the  axis  of  rotation,  and  if  the  axis 
oif  rotation  coincides  Avith  the  axis  of  the 
spinning  unit,  a  tube  of  uniform  thickness 
is  produced  for  the  entire  length  of  the 
mould.     If  a  vertical  axis  is  used  it  is 


Fig.  1. — Spinning  bonch  for  removable  moulds 
(suitable  only  for  short  and  light  moulds). 

obvious  that  the  external  wall  of  the 
casting  follows  the  shape  of  the  mould, 
wliile  the  interior  of  the  casting  foims  a 
par'aboloid  of  revolution.  In  casting  with 
an  inclined  axis  the  same  general  i)iincii)les 
ajDi^ly,  with  the  further  complication  that 
the  elements  of  the  inside  paraboloid  of 
levolution  are  also  affected  by  the  angle  of 
inclination  of  the  axis  to  the  true 
horizontal. 

The  usual  way  of  casting  is  by  intro- 
ducing molten  metal  into  the  spinninig- 
raoiuld.  Where  the  chilling  of  tlie  metal 
is  extremely  rajiid,  as,  for  example,  ii\ 
casting  cast-iron  pipe  against  a  water- 
cooled  chilled  mould,  it  is  inii)erative  to  irse 
a  movable  spout,  the  latter  sliding'  at  a  cer- 
tain predetermined  rate  so  that  by  the  time 
the  nozzle  disicharging  the  metial  comes  out 
of  the  mould  the  entire  pipe  is  completed. 
This  is  the  process  employed  by  DeLavaud. 
( )ther  manufacturers  working  with  the 
cold  mould  have  attempted  to  secure  the 
same  lesults  by  what  is  known  as  the 
trough  spout,  which  is  really  a  trough  into 


which  the  entire  metal  of  the  casting  is 
poured  at  a  i-a]>id  late.  The  trough  is  then 
tipped  and  dis(drarges  the  metal  suddenly, 
the  metal  falling  on  to  the  walls  of  the 
moirld  at  srrcli  a  rajiid  rate  that  a  pipe 
forms  before  the  metal  has  had  time  to 
(hill.  Hitherto  this  process  has  met  with 
only  indifferent  sucsess. 

A  better  resjult  has  been  achieved  on 
compaiati^'ely  short  castings,  howeiver,  by 
the  use  of  a  ledge  si)Out,  the  spout  ending 
in  a  flat  ledge  along  which  the  metal  can 
flew  the  entire  length  of  the  casting. 
Finally,  where  a  hot  mould  is  used  an 
ordinary  short  spout  is  employed,  the  metal 
distributing  itself  throughout  the  mould 
longitudinally  irnder  one  of  the  com- 
ponents of  centrifugal  pressure  or  piessure 
prodirced  by  centrifugal  action.  This 
arrangement  cannot  be  rised  with  a  cold 
mould. 

In  centrifugal  casting  the  distinction 
shoaild  be  clearly  made  between  jobbing 
work  and  mass  production.  For  the  former, 
clay  moulds  in  iron  cases  have  been  used 
practically  exclusively,  as  it  would  not  pay 
to  make  a  permanent  mould  for  only  a  few 
castings.  When  it  comes,  however,  to 
production  on  a  tonnag'e  basis,  srich  as 
tubing  or  pipe,  a  pemranent  mould  is 
practically  the  only  feasible  way.  Crucible 
graphite  or  zirconium  tubes  have  been 
successfully  used  for  castings  not  in  excess 
of  3  ft.  length,  but  when  it  comes  to 
longer  ones,  metal  moulds  are  to  be 
preferred.  Fairly  successful  results  have 
lieen  obtained  with  chrome  nicked  alloys, 
though  it  is  not  expected  that  this  will  be 
the  material  finally  adopted,  as  enough 
-work  has  been  done  already  on  the  pro- 
duction of  cast  tung'sten  to  make  it  certaiji 
that  a  mould  of  this  still  rather  mysterious 
mateidal  will  be  available  within  a  com- 
paratively shor-t  time. 

There  are  several  ways  of  sujiporting 
the  mould  in  the  spinning  bench,  depending 
oji  whether  the  mould  is  i>  permanent 
fixture  or  removable  and  also  on  its  size. 
AVhere  the  nroirld  is  a  jjermanent  fixture — 
as  it  is  to-day  whenever  a  cold  mould  is 
used,  any  Ivind  of  bearings,  provided  they 
are  substantial  enough,  may  be  used. 
With  removable  moulds  the  conditions  are 
somewhat  different,  especially'  where  the 
mould  is  heated  to  a  high  temperature. 
Wheii'B  extremely  hot  moulds  have  to  be 
used,  the  arrangement  mi'st  be  such  that 
the  stresses  on  the  mould  can  be  le^luced  to 
a  minimunr,  and  that  the  mould  can  be 
rapidly  and  easily  inserted  into  the 
machine  and  extracted  therefrom.  The 
matter  of  stre.'^ses  is  of  very  great 
importance  in  view  of  the  fact  that, 
especially  in  large  machines,  the  bursting 
stresses  due  to  the  action  of  centrifugal 
force  ar'e  of  such  magnitude  as  to  require 
the  most  serious  consideration. 

The  spinniirg  bench  for  removable 
moulds  such  as  shown  in  Fig.  1  works  on  a 
comjiaratively  simide  princiole,  the  niould 
being  held  in  a  barrel  rotating  on  rollers, 
on  which  the  presure  is  adjusted  by  the 
wheel  and  screiw  shown  at  the  top  of  th'- 
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A-frame.  This  figwe  does  not  show  the 
method  of  supipoitino-  (Ke  moukl,  and 
moreover,  except  foi-  the  veiy  small  sizes, 
three  rollers  are  not  sufficient.  The  ban-^1 
consti-action  shown  in  Fig'.  2  is  far  more 
suitable  for  use  with  hot  moulds.  Here 
the  barrel  consists  of  a  steel  shell,  -4,  which 
may  be  an  extra  heavy  steel  pipe,  but  in 
sizes  above  12  in.  has  to  be  made  as  a 
special  casting'.  At  foiur  toi  six  places.  ;.sym- 
nietiioally  spaced  alon,gi  the  inner  circum- 
ference of  the  shell  steel  'strips  ta])ered  at 
39  and  40,  Fig.  3,  and  with  faces  machined 
it)  the  same  ladius  as  that  of  the  internal 
surface  of  the  shell,  are  screwed  on  or 
riveted  on  The  stn'ps  are  provide<l  Avilh 
truncated  slots  as  shown  in  the  figure,  and 
in  Ihese  slots  move  the  keys  or  g*ibs  51,  the 


..we  conie-  to.  deal  with  the  bursting- stresses - 
in  the  nionhl.  Whether  a  .solid  or.  a  .s])li,t 
mouhl,  should  l)e  used  ils  a  matter  tleter- 
mined  primarily  by  the  shrinkage  con- 
ditions of  the  metal  of  the  castings  and  the 
metal  of  the  moulds.  Where  these  are 
such  tliat  the  casting-  comes  out  of  the 
mould  easily,  that  is,  where  it  contracts 
quicker  than  the  mould,  a  solid  mould  may 
be  nsed,  but  where  the  shrinkage 
conditions  do  not  guarantee  easy  extraction 
of  tlie  .casling,  (ii-  where  they  are  non- 
uniform, the  use  ot  a  split  mould  has  been 
found  advisable.  Sucli  moulds  are  usually 
split  longitudinally  and  the  ciuestioji  of 
tliei  liest  metliod  for  holding  the  two  parts 
(ogelher  is  far  less  .simple  than  it  appears 
at  hrsi  sig'ht.    There  are  numerous  patents 


Fig.  2. — Spinning^machino  for  use  with  removable  moulds.    Heavy  type. 


cross-section  of  which  is  shown  by  37  and 
36,  which  indicates  that  the  face  3(i-37  is 
of  the  same  width  from  one  end  of  the  gib 
to  the  other,  l)ut  the  height  of  the  trunk 
varies. 

It  is  obvious  that  as  long'  as  the  foiir 
gibs  move  tlu  oiigh  the  same  distance  longi- 
tudinally  in  their  tapered  beds  the  faces  of 
the  gibs  will  remain  parallel  to  each  other, 
but  the  enclosed  cylinder  tangent  to  those 
faces  will  vaiy  in  diameter  with  the 
position  O'f  the  gibs. 

The  operation  of  the  machine  is  there- 
fore as  follows  :  The  head  20  is  opened  and 
the  gibs  pulled  out  a  little  way  until  the 
tangent  cylinder  is,  say,  a  quarter  of  an 
inch  larger  than  the  external  size  of  the 
mould.  The  mould  is  then  inserted, 
preiferaMy  without  touching'  the  giibs, 
until  it  comes  to  bear  against  the  abutment 


showing  the  two  s']>Iit  pai'ts  of  the  nu)uld 
held  together  by  bolts.  In  actual  construc- 
tion, hotwever,  the  u.se  of  bolts  for  this 
purpose  is  entirely  unsuitable,  for  it  can 
be  shown  that  either  bolts  of  prohibitive 
size  would  have  to  be  used  or  the  operation 
of  a  split  mould  held  ttJgetlier  by  bolts 
would  be  extremely  dangerous.  , 

To  meet  this  condition  the  mould  shown 
in  Fig".  4  has  been  developed.  This  mould 
has  side  lug's  machined  in  such  a  manner 
that  when  the  two  i>arts  are  put  tog-ether 
a  tapered  structure,  such  as  6,  is  obtained, 
and  dovetail  pieces  5  are  provided  to 
engage  with  the  taper  6.  It  is  obvious  that 
when  the  dovetail  jiiece  5  is  dnven  hard 


machining,  the   mould  to  :i   cylindei , 
number,   such  as  foui',  of  flat  faces 
jdaiied  on  the  mould,  the  location  of  ; 
;  faces    being    such    tliat    they  will 
distributed    symmetrically    around  : 
longitudinal  axis  of  the  mould  and  1 1 
they  will  be  tangent  to  a 'circle  desci  ' 
with  the  point  on  the  axis  of  the  m( 
as  a  cent.re.      Such  an  arrangemeni 
comparatively  easy  to  carry  out  and 
gives  an  excellent  support  for  the  niou 
besides  providing-  a  strncture  with  gij 
dynamic-ljalance  jiroperties. 

As  regal  (Is  the  foundations  and  bearir 
for  centrifugal-casting-  machines  no  spec 
design  need  be  described  here,  but  it  sh(vi 
be  most  clearly  and  strongly  em]iliasi^ 
tliat'bioth  the  bearings  and  the  foundati 
should  be  of  veiy  g'enei'oiis  proportions 
most  suhstantiai  desig-n.    The  machini 
centrifug'al    casting   is    subjeot  to  qu 
violent  strains  and  unless  it  is  propa 
built  it  is  apt  to  g-et  into  vibrations  wh 
sooner  or  la  ter  may  have  a  dangerous  efte 

Fp  to  aluout  two  yeais  ago  very  lit 
work,  as  far  as  tlie  autlior  knows,  had  In 
done  successfully  on  the  i:)roblem  of  casti 
(■entrifugally  comiparaf ively  tlrin  sectio 
.■^ay,  und'er  fin.,  in  such  metals  as  ste 
or  monel  metal  and  in  leng-ths  of  over  3 
( hi  the  other  hand,  larg-e  casting's  in  \ni 
bronze,  cast  iron  land  even  steel  have  1)' 
made  with  considerable  success, 
reason  for  this  lies  in  the  failure  to  wni 
stand  the  thermal  conditions  in  the  moi 
and  the  process  underlying  the  freeziii'g 
the  metal. 

I'here  is   a   basic   difference  heiwi 
casting  in  a  stationary  mould  and  ir 
spinning  mould.    In  making-  casting's 
the  former,  whether  it  be  a  simple  in 
or  a, complicated  casting  from  a  patte 
the  forrndi'yma.n  has  means  to  provide 
the  escape  of  gas  from  the  metal  and 
taking  care  of  tlie  cavities  produced 
contraction  in  cooling'.    In  a  casting'  fr 
a  pattern,  sink  heads  are  provided,  w 
in  an  ingot  casfing*  the  top  of  the  in 
acts  as  a  sink  head,  in  addition  to  wh, 
special  methods  such  as  "dozzling"  n 
be  tised  to  keeji  the  top  of  the  ingot 
as  long   as   possible,    and  increase 
efficiency  of  the  ingot  top  in  perfoiin: 
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FiG.'^S. — Gibs  and  beds  of  the  spinning  machine, 
shown  in  Fig.  2. 

ring  7,  to  which  all  the  g'ibs  are  attached 
(for  example,  by  hooks  8).  As  the  mould 
pre.sses  against  the  abutment  the  latter 
recedes  and  carries  with  it  the  gibs,  which 
by  moving  in  their  tapered  beds  gradually 
close  in  until  they  grip  the  mould ;  and 
they  mjay  be  made  to  grip  it  as  hard  as 
desired  simjily  by  exerting:  sufficient 
pressure  on  the  abiutmeivt  7,  which  may  be 
dene  by  means  of  the  block  14  and  the 
screw  15. 

The  great  advantag*e  of  this  construc- 
tion lies  in  the  facts  thaf,  first,  the  mould 
automatically  finds  its  own  centre,  and, 
second,  that  it  iss  supported  all  along'  its 
length,  a  matter  of  great  importance  when 


Fig.  4.-r-Variation  of  Fig.'2,'wit.h  split  mould  held  together  hy^tnpers'and  dovetails. 


over  the  lug  taper  6  it  will  hold  it  tight. 
Furthermore,  both  the  lugs  and  the  dove- 
tails can  be  made  within  reiason  practically 
as  hea:%n^.  as  desii-ted,  so  that  a  good  factor 
of  safety  can  be  provided  to  take  care  of 
bursting'  stresses  in  the  mould.  To  close 
or  open  the  mould  it  is  only  necessai-y  to 
ap])ly  pressure  to  the  dovetail  piece  o.r 
give  alight  blow,  and  by  means  of  a  simph' 
jig  the  lilow  or  pressure  c^an  be  applied  to 
all  the  dovetail  pieces  on  the  mould  at 
onoe.  . 

It  is  obvious,  liOiwever',  that  the  ]>resence 
of  the  lug!s  makes  the  machining  of  the 
mould  to  a  true  cylindei  ex])cnsive,  if  not 
impossible.     Because  of  this,  .instead  of 


the  functions  of  the  sink  head  in  mou 
In  Ixith  case.<«  the  foundiyman  is  prep;i 
to  discard  as  defective  a.  certain  pnit 
the  casting  (the  ing'ot  head,  lisers,  s 
heads)  and  bis  skill  lies  pai-tly  in  reduc 
the  quantity  of  discard  as  far  as  pass 
and  especially  in  directing  the  piwefJ 
a.s  to  restrict  the  presence  of  defe<-' 
mcital  to  the  parts  whicli  he  pit'iiarct 
discard. 

(To  be  continued). 


Resumi'tkin    of    Wohk    at  New  Soctk 
Cement  Works. — The  employees  at  the  Poitl 
eement  woiUs  at   Litiigow  have  resumed  \\\Ti 
Reuter. 
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^    NOTES  ON  INTERNAL 
GRINDING. 

rTERNAL  grinding  was  originally  confined 
'  tool-room  work  and  was  not  employed 
a    manufacturing    way   for  producing 
Iterchangeable   work   in   large  quantities. 
18   gi'ovvth   of   the   automobile  industry 
ought  about  the  development  of  special 
ternal  grinding  machines,  which  are  pro- 
iction     machines,     as     are  cylindrical 
'■inding  machines. 

•  The   efficient    and    economical  finishing 

holes  to  accurate  diameters  in  such 
-iirts  as  bushings,  gears,  gas-engine  cylinders, 
.itters   and   gauges  is   best  accomplished 

the  use  of  the  internal  grinding  machine. 
!  Reaming  is  more  or  less  successful  in 
,ift  metals  ;  but  when  accurate  limits  are 
iposed,  the  method  involves  large  expense 
'r  reamers,  because  they  become  undersize 
■;;ry  quickly.  The  advantages  of  grinding 
yer  reaming  increase  as  the  diameter 
'(  the  hole  increases,  because  the  cost  of 
[Irger  reamers  advances  very  rapdly. 
3  The  imi^rovements  in  the  character  of 
-aterial  used  in  machine  parts,  such  as 
.iirome  nickel  steel,  manganese  steel  and 
[her  alloys  of  high  tensile  strength,  have 
>jade  grinding  a  necessity,  says  Grit-i  and 
rinds.  It  is  impossible  in  any  other 
[■ay  to  finish  economically  parts  made  of 
.isse  metals.  With  the  invention  and 
ivelopment  of  the  internal  grinding  machine  , 
'e  grinding  field  has  been  extended  so  that 
)w,  when  accurately  round  and  straight 
')les  are  required  in  order  to  secure  correct 
lid  uniform  fits,  it  is  considered  good  prac- 
"36  to  grind  not  only  hardened  stock  and 
'irts  made  of  the  tougher  metals,  but  also 
lose  of  cast  iron,  soft  steel  and  bronze.  In 
?ct  these  softer  metals  are  finished  in  many 
-ses  more  satisfactorily  and  at  less  expense 
V  grinding  than  by  reaming. 
^  The  internal  grinding  machine  has  prac- 
'3ally  displaced  lapping  except  as  a  finishing 
)eration  where  surfaces  of  great  smoothness 
'  extreme  accuracy,  beyond  the  usual 
^nits  of  commercial  work,  are  required. 
,  A  well-designed  internal  grinding  machine 
,l11  finish  holes  day  after  day,  rapidly  and 
jithin  a  limit  of  a  quarter  of  a  thousandth 

an  inch  or  better,  directly  from  rough 
,)ring.  Grinding  is  essential  in  those  cases 
fhere  thin  walls  would  be  distorted  under 
•essure  of  either  reamer  or  chuck  jaws, 
iirbonising,  heat-treating  and  hardening 
"'oduce  more  or  less  distortion,  which 
'rnishes  another  field  for  internal  grinding, 
'le  roughness  of  the  hole,  often  fovmd  after 

reaming  of  bronze  castings,  is  completely 
I  the  grinding  process. 

i/pes  of  Machines. 

I  Internal  grinding  may  be  done  both  on 
'  liversal  grinding  machines  and  on  machines 
li'signed  especially  for  that  purpose.  The 
.}  liversal  machines  are  used  principally 
||  tool  rooms  and  are  not  commonly  employed 
ij  production  machines.  As  they  are 
l--signed  to  do  other  classes  of  work  as  well, 
i'B  universal  machines  cannot  be  as  efficient 
\jV  internal  grinding  as  those  designed  for 
[  e  single  purpose. 

1  There  are  two  classes  of  special  internal 
inding  machines  : 

i  1.  Where  the  work  is  rotated. 
2.  Where  the  work  is  stationary. 


In  this  type  of  machine,  the  work  is  lie  Id 
in  a  chuck  or  fixture  mounted  on  the  spindle 
of  the  work  head.  The  wheel  spindle 
moves  forward  and  back  during  the  grinding 
and  is  run  away  from  the  work  for  the 
purpose  of  gauging.  Either  straight  or 
tapered  holes  may  be  ground,  for  the  head- 
stock  is  made  to  swing  to  various  angles 
either  side  of  the  centre  line. 


Internal  Griudiug  on  a  Universal  Tool  and  Cutter 
Grinding  Machine. 

This  machine  was  developed  for  the 
automobile  industry.  The  work  is  mounted 
on  the  table  of  the  machine  and  travels  to 
and  from  the  wheel,  which  not  only  rotates 
on  its  axis  but  travels  in  a  circular  path  of  a 
diameter  which  determines  the  size  of  hole 
to  be  ground.  This  type  is  used  for  the 
griding  of  internal-combustion  engine  cylin- 
ders and  a  great  variety  of  work  which  cannot 
be  conveniently  rotated.  The  cylinder 
grinding  machine  grinds  straight  holes  only. 
Usually  it  is  provided  with  a  cross-slide  table 
which  allows  the  successive  holes  of  cylinders 
cast  en  bloc  to  be  moved  to  a  position 
opposite  the  wheel  spindle. 

The  chief  advantages  of  grinding  internal- 
combustion  engine  cylinders  are  : — 

1.  Accuracy  is  not  affected  by  springing 
of  cylinder  walls. 

2.  Accuracy  is  not  affected  by  hard  or 
soft  spots  in  the  iron. 

3.  Accuracy  is  not  affected  by  side  ports, 
as  in  the  two-cycle  engine  cylinder. 

4.  Wheel  cuts  with  very  little  pressure. 

5.  Grinding  does  away  with  the  lapping 
operation. 


Magnified  Surface  of  a  Magnified  Surface  of  a 

Ground  Cylinder,  Reared  Cylinder. 


Holding  Devices  for  Work. 

Much  study  has  been  given  to  the  design 
of  chucking  fixtures  for  internal  grinding 
machines.  The  principal  object  is  to  reduce 
the  time  necessary  to  set  up  the  piece 
properly.  The  holding  devices  may  be 
classed  as  follows  : — 

1.  Those  used  on  the  universal  machine. 

2.  Devices  for  holding  spur  gears. 

8.  Devices  for  holding  bevel  gears  and 
pinions. 

4-  Devices  for  holding  bushings. 


1.  HoLDiNO.   Work    on    the  Universal- 
Machine. 

The  most  common  device  used  in  this 
case  is  the  ordinary  three- jaw  chuck,  Avhich 
does  very  well  for  tool -room  work,  but  is 
unsatisfactory  for  manufacturing  purposes, 
because  of  the  time  required  for  the  set-up, 
the  necessity  for  frequent  cleaning  of  the 
chuck  and  possible  distortion  of  the  work. 

2.  Holding   Spur  Gears. 

The  grinding  of  the  holes  in  gears  represents 
one  of  the  largest  fields  of  the  internal 
grinding  machine.  Three  methods  are 
employed  : — 

Control  on  outside  diameter. 
Root  control. 
Pitch-line  control. 

For  several  reasons,  notably  the  possible 
eccentricity  of  the  teeth  or  lack  of  truth  of 
the  outside  diameter  of  the  gear  blank,  the 
first  method  is  not  satisfactory  for  holding 
gears  to  be  ground. 

The  root -control  method  is  based  on  the 
principle  of  giving  the  holding  jaws  contact 
at  the  root  or  bottom  of  the  tooth  sjaace.  This 
method  eliminates  any  inaccuracy  due  to  the 
outside  diameter,  but  has  the  disadvantage 
that  sometimes  gears  are  roughed  out  with  a 
"stocking"  cutter,  which  may  cut  to  a 
depth  beyond  the  point  reached  hy  the 
finishing  cutter,  in  which  case  an  error  is 
introduced.  It  is  also  difficult  to  locate  the 
holding  jaws  so  that  they  will  not  ride  up 
on  the  rounding  corners  at  the  bases  of  the 
teeth. 

The  pitch-line  control  gives  the  best  results 
in  everyday  practice.  The  chuck  has  three 
or  more  rolls  which  make  contact  around 
the  surface  of  the  gear.  An  odd  number 
of  rolls  is  used,  ranging  from  five  for  small 
l)inions  having  from  12  to  15  teeth  to  nine 
for  gears  having  40  to  50  teeth. 

3.  Holding  Bevel  Gears. 

This  device  con.sists  of  sets  of  tapered 
rolls  having  contact  at  three  points  around 
the  gear.  These  roUs  enter  the  spaces 
between  the  teeth  and  hold  the  gear  in  the 
proper  position. 

4.  Holding  Bttshings. 

The  problem  of  holding  thin- walled  bush- 
ings is  a  difficult  one.  Devices  similar  to 
the  three-jaw  chuck  are  not  satisfactory, 
because  the  distortion  caused  by  the  pressure 
of  the  jaws  result  in  the  hole  being  ground 
three  sided.  The  best  method  is  to  clamp 
the  bushing  endwise  in  somls  manner,  and 
many  chucJks  of  this  type  are  employed. 

The  problem  of  lubricating  an  internal 
grinding  machine  is  more  difficult  than  that 
with  a  plain  cylindrical  grinding  machine 
for  several  reasons  : — 

1.  In  an  internal  grinding  machine,  it  is 
hard  to  protect  the  bearings  from  fljang 
grit  and  grinding  compound. 

2.  The  wheels  used  are  so  small,  and  the 
wheel  spindle  speeds  are  very  high. 

3.  The  work  speed  is  higher  than  in  plain 
cylindrical  grinding,  on  account  of  the  arc  of 
contact  between  the  wheel  and  work  being 
very  much  greater  than  in  external  cylin- 
drical grinding. 

Wet  and  Dry  Grinding. 

Tool-room  grinding  is  generally  done  dry, 
but  common  practice  on  production  work 
is   to   grind   soft-steel   and  hardened-steel 
(Continued  on  page  20.) 
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Blast  Furnaces  Rekindled. 

Au  additional  blast  furnace  lias  'been 
blown  in  at  Newport  Ironworks,  Middles- 
broug'h,  and  other  firms  are  preparing-  to 
i-ekindle"  their  idle  plant.  Probably  thi'ee 
or  four  more  furnaces  will  be  restarted 
in  the  near  future. 

Defective  Locomotive  Wheel. 

An  occurrence  of  an  unusual  kind 
occurred  to  an  express  passenger  train 
from  Euston  to  Rugby  a  few  days  ago. 
^Vfter  reaching  Kugby  the  engine  was 
detached,  and  on  being-  run  into  a  siding 
the  front  driving  wheel  fell  from  its  axle. 
It  is  beleived  tbjat  the  wheel  was 
defective. 

American  Orders  for  Barrow. 

Substantial  orders  for  pig  iron  have 
been  booked  by  West  Cbast  henmtite  iron 
makers  from  America.  The  first  cargo 
of  over  5,000  tons  leaves  Barrow  this  week 
for  Baltimore.  There  Avill  be  further 
despatches  in  the  near  future.  These 
orders  will  help  to  reduce  stocks  held  and 
may  mean  more  furnaces  starting. 


More  Work  at  Airdrie. 

Messrs.  Stewarts  &  Lloyd's  Imperial 
Tube  Works,  Airdrie,  the  largest  of  their 
kind  in  the  country,  have  restarted  full 
time  after  a  prolonged  stoppage,  or  when 
only  one  oi-  two  furnaces  have  been  going . 
Orders  aie  said  to  have  been  leceived  that 
will  keep  the  works  going  till  the  new- 
year  at  least.  Over  700  men  will  be' 
absoi^bed  from  the  unemployed  list. 

Motor  Works  Fire. 

Damage  estimated  at  £10,000  was  done 
by  fire  recently  at  Messrs.  Tinns  &  Co.'s 
motor  garage  and  engineering  works, 
Leigh.  The  firemen  found  petrol  and 
lubricating  oil  tanks  blazing  furiously, 
but  the  fire  was  got  under  control  in  15 
minutes  by  the  use  of  chemical  extin- 
guishers. The^  adjoining  shops,  houses, 
offices  and  sliowiooms  were  saved.  The 
cause  of  the  fire  is  unknown. 


New  Dry  Dock  for  Sunderland. 

Messrs.  T.  AV.  Oreenwell  &  Co.,  shij) 
repairers,  of  SuniLrland,  are  consti'ucting 
a.  new  dry  dock.  It  will  be  500  feet  long, 
75  ft.  broad  at  the  entrance,  with  a  depth 
of  water  of  26  ft.  at  high  water  of 
ordinary  spring  tides.  It  will  be  the 
lai-gest  dry  dock  on  the  Wear  and  capable 
of  accommodating  the  biggest  vessels 
visiting  the  port.  Messrs.  Sir  William 
Arrol  &  Cb.,  of  Gla.sgow.  have  secured  the 
contract  for  the  preliminai-y  part  of  the 
M-ork,  _  and  have  already  commenced 
operations. 


Sewer  Pipe  Explosion. 

It  is  not  often  that  a  pipe  bursts  under 
test,  l)ut  a  feM'  days  ago  this  happened 
neai-  l^urfoii,      The  work  of  dui)licating 


the  sewerage  mains  is  in  progress,  and  a 
new  pipe  12  ft.  long,  27  in.  in  diameter 
and  weighing  30  cwt.  was  being  tested 
with  compressed  aii', 
explosion  occurred. 

Del)ris  rose  high  in 
scattered  on  the  roads 


when    a  terrific 

the  air,  and  was 
and  fields  in  the 


iieig])l)oui-liood 
hundred  vai'ds. 


to  a  distance  of  sever 


al 


Radio  Exhibition. 

The  International  Radio  Exhibition 
and  Wireless  Convention  was  held  at  the 
Central  Hall,  Westminster,  on  Saturday, 
September  2,  and  Monday,  Septcml)er  4. 
I'he  hall  was  provided  with  aerials  for  the 
occasion . 

The  formal  opening  was  undertaken  bv 
Sir  William  Brancker,  and  very  ap))r()- 
priately  was  done  by  wireless.  A 
message  was  dispatched  by  Sir  William  to 
the  Central  Hall,  declaring  the  exhibition 
open  and  wishing  it  every  success.  By 
means  of  a  variety  of  appliances  this 
opening  speech  was  heard  by  those 
present  at  the  exhibition. 


Shipbreakers  and  Old  Warships. 

It  is  stated  that  complaint  is  nuide  by 
those  connected  with  the  sliiplneaking 
and  scrap  metal  industries  as  to  tlie  lines 
upon  which  the  Admiralty  are  juoceeding 
in  the  disposal  of  their  out-of-date  battle- 
ships. These  are  being  sold  by  ])rivate 
treaty  instead  of  by  auction  as  was 
originally  the  case,  so  that  people  in  th.- 
iiidustries  concerned  with  the  demolition 
of  vessels  have  difficulty  in  discovering 
the  number  available  for  sale,  or  where 
the  ships  can  be  examined.  It  is  com- 
])lained  that  consequent  upon  this  pro- 
cedure Germany  hasbeen  able  to  buy  up 
a  number  of  our  obsolete  warships. 


Orders  for  the  Tyne. 

The  shiiprepairing  industry  is  very  far 
from  being  in  a  prosperoxis  condition,  but 
several  g'ood  contracts  have  been  obtained, 
recently.  Among  these  may  be  men- 
tioiu^d  the  Holt  liner  Ascanius,  which  is 
being  repaired  and  converted  at  Palmer's 
shipyard,  Jarrow.  Another  imi)ortant 
Older  refers  to  the  Meteor,  the  Norwegian 
pleasure  screw  steamer,  which  has  airived 
at  the  Mercantile  Dry  Dock  Co.'s  estab- 
lishment, Jarrow,  for  new  machinery, 
overhaul,  etc.  It  is  regarded  as  a  favour- 
able trade  indication  that  two  or  three 
vessels  whicli  have  been  laid  up  idle  for  a 
(■(msiderable  time  have  been  docked  by 
their  owners. 

Position  of  German  Industry. 

So  many  conflicting  statements  aie 
made  as  to  the  condition  of  (xeiniau 
iiulustry  that  it  is  difiicult  to  form  an 
ojiinion  as  to  the  exact  state  of  affairs, 
lu)  an  interview,  Sir  W^ alter  Runciman, 
who  has  jmst  returned  from  Germany, 
stated  that  up  (o  about  six  weeks  ago  the 
factoiies    were    woi-king   full    tinu',  and 


even  overtime,  but  since  the  collapse 
the  mark  factories  were  closing  down,  ai  i 
all  over  the  country  hundreds  of  tho  . 
sands  of  men  have  been  throw)i  out  :! 
work.  "  Theie  is  a  danger,"  he  sai  I 
"  of  a  further  collapse,  and  it  is  lieadiiiL' 
straightway  not  only  to  an  economic  h  n 
."■  political  crisis." 


Ebbw  Vale  Dispute. 

At  the  time  of  going  to  pi'ess  the  dispii  < 
of  boileiniakers  fittei  s  and  blacksmith - 
employed  by  the  Ebbw  Vale  Co.,  sho\ 
no  signs  of  an  immediate  settlenieiii 
The  dispute  arose  over  the  ([uestion  i 
tlie  introduction  of  a  new  card  system  Ia 
the  company  which  the  men  resent,  an( 
aie  not  prepared  to  adopt.  They  ceasec 
work  as  the  result  of  one  of  their  member 
I)eing  dismissed  for  carrving  out 
decision  of  the  men  in  lefusing  to  ado] 
the  new  system.  Work  was  stoppec 
without  notice.  The  2W)  men  affect 
torm  part  of  the  Allied  Skilled  Trad 
Association. 


Carbide  Company's  Failure. 

The  entire  subscribed  share  capital 
the  All)y  Lnited  Carbide  Factories  Ltd 
;imounting-  to  no  less  than  i'2,717,135,  h 
completely  disappeared.    This  great  1 
to   the   shareholders   is  revealed   in  tl 
statement  of  affairs  issued  by  the  Offic 
Receiver  as  the  result  of  the  compulsoi 
winding-up   order  made    in  March  la 
The   assets   available    to    meet  secureo 
creditors    for  i'265,287    are  only  w(n 
£51,853.      The  company  was  formed 
1905,  and  owned  great  factories  for  tli 
nianufactuie  of  carbide,  nitric  acid,  etr 
in  Norway  and  lielgium.      That  "  Ion 
}ieriod  contracts  proved  too  burdensome 
is  given  as  the  cause  of  the  conipan\ 
disastrous  failure. 


Yield  from  Plugged  Oil  Well. 

Developments  on  the  properties  of  t 
Rumanian  Consolidated  Oldfield  Ltd. 
regard  to    its  latest  new  well.  No. 
Chiciura,  continue  satisfactory,  accordin 
to  a  Press  report.    This  was  015  meti 
deep  when  the  field  was  destroyed  by  t 
British  Military  Mission,  and  so  effectiv 
vras  it  plugged  that  it  is  not  much  moi 
than  two  months  ago  that  the  last  pie 
of   ii-(ni    were  extracted   fiom  the  ho 
Since  then  the  well  has  been  deepem 
and  is  now  in  the  big  oil  course  which 
given  such  im})oi  tant  results  in  well  No 
Chiciura.       A     cal)l(>giam  from 
manager  states:   "  Chiciura  No.  10  m; 
powerful  flow  for  six  hours  at  rate  of 
tons  pel'  day.     Now  cleaning." 


Dangers  of  White  Lead. 

The  International  ],abour  Office  h 
been  informed  that  the  Government  h 
taken  preliminary  steps  towai'ds  the  app 
cation  of  the  draft  convention  on  the  u 
of    white    lead    in    painting  which  w 
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iopted  by  the  Iiiteniational  Jjabour  Cou- 
>'vence  last  year.  The  main  purposes  of 
K"  convention  are  to  prohibit  after 
Miveniber  19,  1927,  the  use  of  Avhile  lead 
I  the  internal  painting-s  of  buildings 
xcept  under  agreed  conditions,  railway 
ations  and  industrial  establishments, 
where  white  lead  is  not  prohibited  to 
lake  its  use  subject  to  definite  pre- 
lutionary  hyg'ieuic  regulations  as  from 
auuary  1,  1924,  and  to  make  cases  of 
ail  poisoning-  conipulsorily  notifiable. 


i.S.  Coal  Strike  Settled. 

The  strike   of  the  anthracite  mijiers, 
liich  has  lasted  since  April,  has  been 
ttled.    The  coalowuers  ag'ree  under  pro- 
>st   to   pay   the   old   wage  scale  until 
ug'u.st  next  year.      Some  of  the  fears  of 
iilespread  distress  which  have  been  felt 
iioughout  the  country  with  the  approach 
t  wintei-  have  been  allayed  by  the  end  of 
II'  strike,  but  the  difficulties  of  distribul- 
coal  are  very  great,  and  citizens  will 
•le  condemned  for  another  year  to  pay 
■  rices  for  their  coal  which  are  only  a  little 
H'low  the  war-time  peak. 


teel  Rope  Works  Close. 

Owing-  to  sla,ckness  of  trade,  Messrs. 
raven  &  Speeding's  steel  lope  woiks  at 

,  lonkwearmoutli,  Sunderland,  have 
ioscd  down,  and  over  500  operatives, 
lincipally  women,  are  added  to  the 
umber  of  unem])loyed  in  Sunderland. 
Tlie  firm  receiiily  paid  off  a  large  num- 
cr  of  hands,  i)ut  the  total  susjjenision 
aiiif  in  the  nature  of  a  bomlbshell  to 

I'loukwearmouth,  where  most  of  the 
inployees  leside. 

1  Last  yeai'  the  fiiiii  susj)cndcd  opciaiioiis 
or  a  week  or  two  dui  ing  tlic  slack'  period, 

Hit  the  susT)ensioii  is  likely  to  be  of  longei- 

I'Ui-ation  this  vear. 


iron  and  Steel  Shipments  from 
Middlesbrough. 

'  During-  the  nn)nt]i  of  Augusi  shipments 
f  iron  and  steel  from  Miihllcshi ough , 
'ogether  with  2,513  tons  of  pig  iron 
'leared  at  Skinningrove,  totalled  70,09;') 
rnns,  composed  of  37, 972  of  pig- iron,  5,574 
j  f  manufactured  iron  and  20,547  of  steel. 
ij)f  the  pig  iron  sent  from  Middlesbrough, 
!  ,802  went  to  the  United  States,  5,060  to 
f Vales,  4,02;-;  to  Italy,  3,150  to  Scotland, 
i  ,()9()  to  Belgium,  2,080  to  Germany, 
\  A2i)  to  France,  1,278  to  Denmai  k  and 
j  OflO  to  }3ritish  West  Indies.  India  was 
;jhe  largest  customer  for  botli  manufac- 
jjUred  iron  and  steel,  receiving  2,410  tons 
i  f  the  former,  and  8,419  tons  of  the  latter. 
I  Hher  p]  inf-ipal  importers  of  steel  were  : 
j.^ictoria,  4,144  tons;  Japan,  1,733;  and 
lilie  Straits  Settlements,  1,60'8  tons. 
I   


Newport  to  Bristol  Telephone  Cable. 

A  new  telephone   cable  has  been  laid 
)etween   ^Newport    and   Bristol   and  is 
i  xpected   to    be  in   working     order  by 
\  >ctober.      It  is  al  28-pa.ir  cable,  and  has 
\)een  laid  across  the  Newport  temporaay 
bridge.    It    extends    from    Newport  to 
'Black  Rock,   and  from  that   point  the 
Severn  is  crossed  by  a  submarine  cable, 
"'rom  the    opposite    shore  the    route  to 
3ristol  is  continued  by  ordinary  under- 
;round  cable.       It  is  intended  to  have 
Ihis  cable  relaid  through  valves  in  order 
i, 


to  improve  the  speaking  properties.  it 
will  be  the  first  cable  in  South  Wales  to 
be  so  treated.  The  submarine  cable  was 
laid  between  the  two  coasts  in  an  hour. 

The  work  has  been  under  the  supei- 
vision  of  Mr.  J.  H.  N.  Wakefield,  Post 
Office  sectional  engineer  at  Newport,  and 
his  assistant  (Mr.  W.  B.  Edwards). 


High  Wages  for  Labourers. 

liabourers  unloading  sliips  at  New- 
castle-on-Tyne  ([luiy  are  indeed  fortunate. 
Sir  A.  Sntherland,  conimenting  on  tliis  at 
the  annual  meeting  -of  the  Tyne-Tees 
Shipping  Co.,  stated  that  a  steamer  at 
Newcastle  (luay  with  19  tons  of  general 
cargo  and  61  tons  of  fruit  on  boaid 
eyiployed  32  men  on  unloading.  They 
commenced  discharging  at  5  a.m.  anci 
finished  at  2-15  ]).m.  and  for  that  opera- 
tion were  paid  a  total  sum  of  £135  3s.  8d., 
working, out  at  £4  7s.  per  num  for  eight 
hours'  actual  work  time,  or  10s.  8d.  per 
lioivr.  In  the  form  of  tonnage  discharge,  it 
represented  34s.  per  ton.  Another 
instance  of  the  high  charges  that  ship- 
owners carrying  general  cargo  to  New- 
castle have  to  bear,  he  said,  was  that  of 
a  steamer  with  70  tons  of  tomatoes,  the 
imiloading  of  which  cost  £83  15s.  lOd. 
This  is  one  caaise  o'f  high  living  costs. 


Rolling  Stock  Contract. 

The  contract  for  the  manuacture  of  448 
covcied  goods  wagons  re(|uired  by  the 
Burma  Kailways  has  been  awarded  to  the 
Metropolitan  Carriage,  Wagon  &  Kinance 
Co.  Ltd.,  of  Saltley,  Birmingham  (says 
Modern  T I'lmspoit) .  This  company  has 
also  been  su(-cessful  in  its  recent  ttMidcr 
for  the  supi)ly  of  270  ballast  wagons  foi 
the  South  Indian  Railway. 

Clayton  Wag-ons  Ltd.,  of  Lincoln,  have 
contracts  for  25  bogie  rail  and  timber 
wagons  for  the  metre-gauge  lines  of  the 
Assam-Bengal  Railway,  25  bogie  rail 
wagons  for  the  London  &  South- Western 
Railway,  eight  bogie  passenger  carriages 
for  the  Caledonian  Railway,  two  bogie 
sleeping  carriages  for  the  Buenos  Aires 
MidUuul  Railway  and  five  bogie  carriage 
underfrauu\s  and  two  four-wheeled 
carriage  underframes  for  the  2  ft.  6  in. 
gauge  lines  of  the  Bengal-Nagpur 
Railway. 


Iron  Shortage  in  Germany. 

According'  to  the  DuetxcJic  Bciuj wciktt 
Zeihing  of  August  18,  forwarded  to  the 
Department  of  Overseas  Trade  by  the 
Commercial  Secretary  at  Cologne,  the  iron 
shortage  is  taking  more  and  more  alarm- 
ing proportions.  Consumers  are  coni- 
pilaining  that  there  is  hardly  any  material 
to  be  obtained,  as  the  works,  working  as 
they  are  on  a  restricted  nmnufai  turing 
basis,  are  still  occupied  for  months  ahead 
witli  the  execution  of  orders  received 
during  the  last  few  months.  Where  new 
orders  are  taken,  four  to  six  months' 
delivery  is  required.  It  is  characteristic 
of  the  situation  that  a  large  concern  was 
not  in  a  position  to  deliver  in  timei  to  the 
factory  the  sheet  iron  required  for_  the 
manufai  tuie  of  trams  or  its  own  mines, 
althougli  these  trams  were  urgently 
required.  The  requirements  of  the  mines 
for  trams  has  gTeatly  increased.  The 
factories  in  (niestion  are  fully  occupied 


until  February.  Owing  to  the  greai 
demand  on  the  one  side  and  the  small 
possibility  of  delivery  by  the  works  on 
Ihe  other,  there  can  be  no  question  of 
liolding  sufficient  stocks  on  the  part  of 
traders  and  consumers.  The  material 
which  comes  in  is  used  at  once.  Many 
traders  who,  in  normal  times,  kept  at 
least  1,000  tons  of  iron  in  stock,  dispose 
lo-day  of  hardly  more  than  200  tons. 

Milford  Development. 

At  the  half-yearly  general  meeting-  of 
the  Milford  Docks  Co.,  at  its  l^ondon  offices 
on  August  31,  the  chairman  (Mr.  C.  F. 
Newbon)  referred  to  the  negotiations 
witli  the  Admiralty  in  regard  to  payments 
claimed  by  the  company,  and  said  that 
matters  stood  over  for  the  present.  The 
(-ompany's  aim  had  been  to  avoid  any 
litigation  and  to  arrive  at  an  agreement 
with  the  Admiralty.  There  irad  been  a 
recent  conference  with  the  Admiralty, 
which  he  had  attended,  with  the  object  if 
])ossible  of  agreement  being  arrived  at  on 
some  of  the  outstanding  claims.  To  a 
small  extent  this  had  been  effected,  but 
the  important  claims  were  left  for 
Inclusion  in  the  formal  notice  to  the 
Court,  and  that  was  how  the  matter  stood 
at  the  moment. 

As  to  developments  at  Milford,  the 
chairman  stated  there  was  a  project  which 
it  was  desirable  to  encourage,  namely,  the 
establishment  of  an  electric  power  com- 
pany at  Milfoil] .  it  was  unnecessary  to 
em])hasise  the  inijiortance  of  electric 
])()wer  and  its  effect  upon  the 
development  of  a  locality.  It  was 
])roposed  to  lease  a  site  on  the 
property  of  the  company  to  a  power  under- 
taking which  would  supply  electricity, 
and  also  [)rovide  mechanic-al  coal  elevators 
on  the  dockside  foi-  the  rapid  coaling  of 
trawlers  and  other  suitable  vessels. 


Interesting  Traffic  Census. 

An  interesting  traffic  census  was  taken 
at  Wolverhampton  between  August  12 
and  18  inclusive  from  6  a.m.  to  10  p.m. 
each  day,  which  -would  ha.ve  been  of 
gTcater  value  had  the  proportion  of  motor 
-vehicles  to  the  whole  been  ascertained. 

The  total  number  of  vehicles  which 
were  recorded  as  having  passed  the  iiine 
selected  spots  was  183,659,  repiesenting  a 
innnage  of  321,104  tons.  The  biggest 
number  was  naturally  in  the  centre  of  tlie 
town,  and  the  second  in  respect  of 
numbers  was  on  the  way  to  Tettenhall, 
which  is  a  residential  area,  and  on  the 
route  to  Holyheati  and  Liverpool,  though 
the  second  heaviest  bulk  of  traffic  lecorded 
was  on  the  Black  Country  side  of  the 
town,  where  the  industries  are  mostly 
located.    The  figures  are:  — 

Xo  of  Vehicles.  Tonnage. 

Queen  Square...  Li, 263  ...  93,032 

Dudley  Road  ...  l(i,070  ...  44,839 

WillenhallRoad  17,626  ...  32.090 

Penn  Road   18.455  ...  18,170 

Tettenhall  road 

(Newbridge).  26,683  25,634 

Compton  Road.  18,686  ...  27,450 

Stafford  Road  ....18,680  ...  27,450 

Bilston  Road  ...  17,615  ...  43,766 

Cannock  Road..  18,906  ...  22,115 


Total   123,659 


321,104 
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How  Other  Industries  Stand. 


THE  BRITISH  OIL  INDUSTRY. 

In  the  September  unmber  of  The 
Fortnightly  Review,  Mr.  Sydney  Brooks 
deals  with  the  rapid  progress  made  by 
British  companies  in  developing-  the  oil 
resources  of  the  world,  in  and  out  of  the 
Empire,  and  especially  in  insuring  an  all- 
British  supply  of  oil  for  the  needs  of  these 
islands. 

Taking  a«  his  peg  the  recent  opening  of 
the  Anglo-Persian  Oil  Co.'s  refineiy  at 
Llandarcy,  near  Swansea,  which  has  pre- 
viously been  dealt  with  in  this  journal, 
Mr.  Brooks  shows  that  this  has  a  two- 
fold significance.  In  the  first  place  it 
marks  the  birth  of  a  new  British  industiy, 
no  refining-  on  a  large  scale  having 
hitherto  been  attempted  in  this  country. 
In  the  second  place  "it  is  a  move,  and  a 
highly  diumatic  one,  in  that  huge  and 
complex  game  of  adventure,  politics  and 
finance,  which  is  being-  played  to-day 
under  cover  of  the  oil  industry." 

Up  to  now  we  have  imported  very  little 
cnide  oil.  Of  the  1,000,000,000'  gals,  of 
petroleum  which  we  draw  annually  from 
abroad,  all  but  an  insignificant  fraction 
reaches  us  already  refined.  It  arrives, 
that  is  to  say,  in  the  form  of  petrol,  fuel 
oil,  lubricating  oil,  gas  oil,  wax,  and  so 
on. 

The  Anglo-Persian  Co.  has  spent 
£3, 000, 000  in  erecting  a  refinery  perhaps 

10  times  big'g'er  than  any  we  have  hitherto 
possessed  in  Great  Britain.  This  refineiy, 
which  gives  employment  to  many 
thousands  of  men  and  opens  up  an  inex- 
haustible field  of  research  to  British 
chemists,  will  soon  be  capable  of  handling, 
half  of  our  total  consumption  of  petroleum 
bye-prodiicts.  It  draws  its  supply  of 
crude  oil  from  the  Persian  oilfields,  6,000 
miles  away. 

"  What  we  have  then,  is  something-  we 
have  never  had  before.  First,  an  oil 
field  discovered,  proved,  and  developed  by 
British  brains  and  capital ;  secondly,  the 

011  brought  to  Britain  in  British  tankers ; 
thirdly,  an  np-to-date  British-built 
refinery  to  split  the  crude  oil  into  its  con- 
stituent parts;  fourthly,  an  all-British 
organisation  to  direct  the  sale  and  dis- 
tribution of  the  resultant  bye-products 
throughout  the  United  Kingdom. 

"  Does  one  exaggerate  in  thinking  that 
all  this  practically  amounts  to  a  declara- 
tion of  British  independence?  The  pro- 
ducer in  Persia  and  the  consumer  in  Great 
Britain  are  now  joined  by  a  chain  evei-y 
link  of  which  is  British.  The  Anglo- 
Persjan  Oo.  itself  is,  indeed,  doubly 
British,  jbecause  the  British  Government 
— 'that  is,  you  and  I  in  our  otherwise 
unpalatable  role  of  taxpayers — have 
invested  some  £5,000.000  in  it  and  owns 
two-thirds  of  the  ordinary  shares,  while 
having  the  sense  to  leave  its  commercial 
management  unfettered.  We  are  now 
about  to  enjoy  the  fruits  of  that  happy 
investment,  one  of  the  most  fortunate 
strokes  of  policy  ever  made  by  a  Govern- 
ment in  the  sphere  of  indusiiy. 

"  We  paid  last  year  some  ,£55.0!' 0.000 
tor  our  imports  of  ijotiohnini  bve-products. 


Practically  the  whole  of  this  went  into  the 
coffers  of  the  Anglo-American  Oil  Oo. 
(a  subsidiary  of  the  Standard  Oil  C'o.)  and 
of  the  Shell  Co.  (a  subsidiaiy  of  the  lioyal 
Dutch  combine)." 

Mr.  Sydney  Brooks  pays  a  warm  tribute 
to  the  excellence  of  the  services  rendered 
to  the  British  consumer  by  these  two  con- 
cerns. Now,  however,  a  third  competitor 
in  the  shape  of  the  Ang-lo-Persian  Oil  Co. 
has  arisen  to  dispute  their  ascendancy 
and  to  get  its  share  of  the  British  trade. 

"We  at  least  possess  a  wholly  British 
oil  company  capable  of  standing-  up  to  any 
group  in  the  industry. 

"  Whatever  business  arrangements  are 
ultimately  arrived  at  between  the  three  oil- 
importing  companies,  it  will  be  surprising 
if,  as  the  result  of  the  Anglo-Persian's 
activities,  the  prices  of  all  oil  products 
in  Great  Britain  are  not  on  a  lower  and 
more  stable  level,  and  if  their  quality  is 
not  henceforward  more  uniform  and  more 
closely  adapted  to  the  lequirements  of  the 
consumer.  Up  to  now  we  have  paid 
tribute  to  foreign  countries  on  every 
g'allon  of  oil  used  in  this  country,  and  the 
tribute  has  run  to  millions  a  year.  From 
now  onwards  a  large  portion  of  that 
tribute  oug"ht  to  remain  in  Biitish  hands. 

"  Moreover,  an  addition  of  very  real 
potency  has  been  made  to  our  means  of 
defence.  Our  battleships  and  aeroplanes, 
our  submarines  and  lorries  and  tanks,  our 
niei-chant  marine,  our  households,  fac- 
tories, plouglis,  and  motor  cars  will  no 
longer  be  bound  liand  and  foot  to  foreign 
companies  for  the  oil  they  need.  There 
is  now  at  th-eir  disposal  an  alternative 
source  of  supply,  and  an  all-British  one." 


GERMAN  STEEL  INDUSTRY. 

The  exports  of  iron  and  steel  from 
Germany,  despite  the  sustained  large 
demand  in  the  inland  market,  continue  to 
be  maintained  on  the  level  of  slightly 
over  200,000  tons  per  month,  although 
the  country  appears  to  be  only  able  to 
keep  up  this  rate  by  having-  recourse  to 
large  imports  of  pig  iron,  scrap,  and  semi- 
finished steel  for  the  puipose  of  conversion 
into  manufactures. 

According  to  the  official  iufonnation 
issued  by  the  German  Statistical  Board, 
the  exports  of  all  classes  of  iron  and  steel 
in  the  six  months  ended  with  June 
amounted  to  1,234,000  tons,  and  those  of 
machinery  reached  228,000  tons.  It  is 
imi>ossible  to  compare  these  figures  with 
the  exports  in  the  corresponding-  period  of 
1921,  as  the  German  Government  has 
never  issued  the  information  down  to  the 
present  tinie.  On  the  other  hand,  the 
imports  of  iron  and  steel  into  Gei-manj^  in 
the  first  half  of  the  current  year  amounted 
to  910,000  tons  and  those  of  machinery 
were  but  5,800  tons,  but  in  these  cases  also 
no  _  comparison  is  possible  with  the 
equivalent  period  of  last  year. 

It  will  be  seen  that  on  "the  balance  of 
the  import  and  export  ti-ade  there  is  an 
exi)ort  surplus  of  324,000  tons  in  the  case 
of  iron  and  steel  in  the  first  half  of  the 
present  year,  while  the  export  ])alance  in 


the  case  of  machinery  is  the  consideraJhh 
quantity  of  223,000  tons. 

If  the  German  statistics  which  are  nov 
available  are  compared  with  those  issuec 
for  France  a  week  ago,  the  sui-prising  fao' 
is  found,  probably  for  the  first  time  ir 
histoiy,  that  the  French  expoi-ts  a 
1,274,000  tons  in  the  first  six  months  o 
1922  are  higher  than  those  of  Germam 
for  iron  and  steel  products.  At  the  saiii* 
time  the  French  imports  at  968,000  tonsh 
the  six  months  are  also  greater  than  thost 
of  Germany. 

But  it  has  to  be  borne  in  mind  that  th< 
Germans  attach  g'leater  importance  to  th( 
exports  of  machinery  than  those  of  iro) 
and  steel,  and  in  this  respect  the  fonner' 
total  of  228,000  tons  of  machineiy  is  fa 
ahead  of  the  export  turnover  of  FraBci 
in  the  same  period  of  the  current  year. 


WEEKLY  OUTPUT    OF  COAL. 

We  give  below  the  official  statement  o 
the  coal  output  at  the  mines  of  Grea 
Britain  for  the  four  weeks  ended  Augus 
19.  For  the  week  ended  at  that  date  tli 
output  was  5,158,400  tons,  as  comparec 
with  3,623,200  tons  in  the  previous  week 
and  4,327,800  tons  in  the  corrcspondiu; 
week  last  j^ear. 


July  29 

Aug.  5 

Aug.  12* 

Aug 

Districts. 

Tons. 

Tons. 

To.  s. 

To 

lis. 

2,S4,800 

263.400 

225,200 

2(4 

,1 

735,900 

711,600 

.')70,9i)0 

728 

.2 

841,100 

876,000 

674,700 

8^5 

A. 

Lancashire,  Cheshire, 

aud  North  Wales .... 

3913,300 

417,600 

329,300 

428 

,0C 

Derby,  Nottingham  and 

626,400 

640,200 

441,500 

647 

,6C 

Stafford,  Shropshire, 

Warwick,  Worcester 

344,000 

364,400 

147,600 

S51 

.60 

South  Wales  aud  Mon- 

moutlishire  

1,023,500 

1,040,300 

417,700 

1,060 

.40 

Other  English  Districts 

93,000 

1011,-JOO 

69,100 

50 

644,100 

707.900 

717.200 

732 

.6(. 

Total   

4,989,100 

5,121, 60« 

3,623,200 

5,158 

,« 

*  Bank  Holiday  week. 

— Board  of  Trade  Journal. 


QUERIES  AND  REPLIES. 

We  invite  our  raaders  to  submit  praotlcaj  probjMn 
for  solution  by  our  staff,  or  by  other  raadtn 
Replies  will  be  paid  for.  i 

QUERY. 

Bye-pboducts  from  Liquid  Am  Pl.\nts. — In 
large  liquid  air  plant  large  quantities  of  nitrogen  ;ir 
available  for  disposal.  What  bye-products  can  b 
obtained,  and  would  it  be  more  profitable  to  dispos 
of  the  nitrogen  than  attempt  the  production  of  sue. 
compounds?  What  is  the  present  sale  price  o 
nitrogen?  What  would  be  the  b.h.p.  of  a  coldai 
expansion  engine  using  air  at  1,500  lb.  per  squar 
inch  and  125,000  lb.  of  air  (at  60  deg.  Fah.)  pe( 
hour,  allowing  the  usual  efficiency?  State  the  siz 
of  cylinders,  stroke,  type,  etc.  ?"  Would  an  ai 
turbine  be  more  suitable  (exhausting  to  atnioi 
phere)  ?— W.  F. 


Railway  Construction  in  Lithuania.— Lithuani 
proposes  to  extend  its  network  of  railways.  Th 
costs  are  estimated  at  Mk. 3. 000,000,  and  the  work  i 
to  be  distributed  over  ten  years.  The  necessar 
capital  is  said  to  have  been  provided  by  Danis 
financiers  on  the  condition  that  tlie  greater  part  0 
the  work  will  be  carried  out  by  Danish  firms. 

The  Port  of  Petrograd.— The  seaw^ay  to  th 
port  lias  now  a  depth  of  28  ft.  and  the  port  itsel 
is  able  to  accommodate  61  vessels.  There  ar 
altogether  60  ice-breakers  at  tlie  disposal  of  thi 
navigation  authorities.  The  warehouses  of  the  pori 
iiave  room  for  4,600  railway  truck-loads. 
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[FROM  CORRESPONDENTS  AT  HOME  AND  ABROAD.] 


BRISTOL. 

(Feom  Our  Own  Coe.e,e.spondent.) 

The    Bristol   Cliamber    of  Commerce 
Council  recently    gave  their  unanimous 
support  to  the  revived  scheme  for  widen- 
ing and  improving  inland  waterway  com- 
munication   and    between    the  channel 
jports  and  the  Midlands.    The  estimated 
'|cost  of  the  scheme  is  £2,000,000,  and  the 
shipping  interests  are  strongly  advocating 
•lit.      The  resolution  unanimously  passed 
by  the  Council  of  the  Chamber  declared 
Hhat  the  ensuring  of  "canal  accommoda- 
tion for  the  passage  of  100-ton  vessels 
between     Sharpness     and  Birmingham 
'would  be  of  great  industrial  value  to  the 
1  industrial  community  of  the  Midlands  and 
I  of  the  Bristol  Channel  area,  and  among 
;  other  things  would  afford  one  j^ractical 
1  means    of     relieving    and  preventing 
unemployment."    A  similar  resolution  is 
jto    be    submitted  to    the   Bristol  City 
Council,    with    the    recommendation  of 
'support  from  the  Docks  Committee. 

A  gratifying  report  was  received  recently 
from  the  Electricity  Committee  of  the 
Taunton  Council  stating  that  the  finances 
I"  of  that  undertaking  had  so  improved  that 
^  £500  could  be  refunded  to  the  rates  from 
I  the  amount  borrowed  last  year,  and 
|i  reduction  could  be  made  in  the  charge  to 
!' the  consumers.  It  was  mentioned  that 
I  the  cost  of  production,  including  coal, 
f  was  still  at  100  per  cent  above  pre-war 
\i  rates  and  wages  three  times  as  high,  but 
||  owing  to  the  great  economy  of  the  new 
j  turbine  which  produced  electricity  at  53 
»  per  cent  below  the  cost  of  the  old  plant 
j  they  had  been  able  to  turn  a  heavy  deficit 
j  into  a  substantial  profit, 
i  In  connection  with  the  Cheddar  supply, 
^  the  directors  of  the  Bristol  Waterworks 
I  Co.  are  inviting  tenders  for  the  con- 
f  struction  of  a  covered  service  reservoir  to 
contain  500,000  gallons  at  Rowberrow. 

Speaking  at  the  twelfth  annual  general 
meeting  of  Fetters  Ltd.,  Yeovil, Mr.  E.  W. 
,  Petter,  the  chairman,  referred  to  the  long 
1  period  of  unsettlement  and  trouble  in  the 
I  labour  world,  and  the  appalling  delay  in 
I  securing  resettlement  of  the  countries 
I  directly  affected  by  the  war,  and  restoring 


means  of  intercourse  between  them,  as 
two  great  factors  that  had  operated 
against  the  fulfilment  of  the  aims  of  those 
responsible  for  the  post-war  policy  of  the 
directors  of  endeavouring  to  maintain  the 
factories  at  full  output  and  use  the  manu- 
facturing facilities  at  their  disposal  to  the 
greatest  possible  extent.  The  company 
could  not  live  on  its  home  trade  alone,  he 


added,  but  considering  the  circumstances 
of  last  yeai  and  the  drought,  which  put 
a  large  number  of  agricultural  buyers  of 
machinery  out  of  the  market,  their  home 
trade  was  extremely  well  maintained. 
One  did,  however,  feel  a  considerable 
amount  of  disquietude  when  one  considers 
how  greatly  our  home  trade  is  at  present 
being  attacked  by  foreign  manufacturers. 
At  the  recent  Royal  Agricultuial  Show, 
held  at  Cambridge,  which  event  con- 
stitutes one  of  our  principal  open-air 
markets  of  the  year,  he  counted  no  less 
fhan  13  American  engine  builders,  whose 
products  were  being  exhibited  in  com- 
jjctition  with  ours.  The  American  goods 
were  no  better,  and  certainly  when  values 
were  compared,  no  cheaper  than  ours,  but 
America  had  its  restricted  export  markets 
as  well  as  we  had,  and  England,  which 
they  regard  as  relatively  prosperous,  was 
their  principal  field  of  attack.  When  he 
thought  of  the  unemployment  at  present 
existing'  in  the  engineering  industry  and 
country,  it  made  his  blood  boil  to  think  of 
good  money  going  to  America  to  employ 
American  workmen,  whereas  the  same 
money  spent  here  should  have  provided 
tlie  country  with  equally  good  or  even 
better  articles.  In  many  respects  their 
balance  sheet  was  an  improvement  over 
last  year,  but  at  the  present  moment  they 
were  sorry  to  say  that  the  question  of 
dividend  on  the  preference  shares,  and 
naturally,  of  course,  also  on  the  ordinary 
shares,  must  stand  in  abeyance,  as  neither 
the  trading  result  nor  the  financial 
position  of  the  company  warranted  the 
payment  of  a  dividend. 


GLASGOW  AND  DISTRSCT. 

(From  Our  Own  Correspondent.) 

During  the  last  two  weeks  there  has 
been  more  movement  in  this  district,  and 
salesmen  report  that  orders  are  more 
plentiful  in  all  branches  of  engineering. 
jNTow  that  manufacturers  are  receiving  the 
full  benefit  of  wages  reductions  there 
ouglit  to  be  more  buying,  as  a  good  deal 
of  work  has  been  held  up  for  months 
waiting  on  better  terms.  The  spurt  in 
the  Scottish  coal  trade,  consequent  on 
the  demand  from  America,  has  helped 
business  all  round,  and  the  placing  of  new 
shiplniilding  work  on  the  Clyde  has  also 
provided  some  encouragement.  After  all, 
what  is  keeping  back  trade  more  than 
anything  else  is  an  entire  lack  of  con- 
fidence in  indxrstry.  People  will  not  risk 
their  capital  with  the  outlook  so  depressed, 
but  once  a  revival  sets  in  and  unemploy- 


ment becomes  less  apparent  the  money 
will  begin  to  flow  again.  In  the  iron  and 
steel  trades  there  is  still  very  little  doing 
despite  the  latest  price  reductions. 

Foreign  competition  is  very  strong,  as 
witness  the  case  of  the  steel  rail  contract 
for  the  Glasgow  Corporation  Tramways. 
Tenders  were  called  for  and  British  and 
American  firms  competed.  The  lowest 
American  tender  amounted  to  £15,325 
and  the  lowest  British  offer  £18,262. 
The  former  was  recommended  for  accept- 
ance, but  has  been  put  back  for  further 
investigation,  regarding  American  con- 
ditions of  labour.  It  is  contended  by 
labour  interests  on  this  side  that  American 
steelworkers  are  obliged  to  work  12  hours 
per  day  and  are  not  allowed  trade  union 
rights.  The  figures,  however,  go  to  show 
what  home  steel  producers  are  up  against. 

General  and  speciality  engineers  report 
improving  conditions.  One  local  firm 
tells  me  that  they  have  booked  more 
orders  for  machines  than  during  any  one 
month  of  the  last  two  years. 

Machine  tool  makers  say  that  enquiries 
for  new  plant  are  coming  along,  and  users 
are  disposed  to  buy  at  prices  somewhere 
around  50  per  cent  over  pre-war  figures. 
Prices,  however,  have  no  stability  in  this, 
as  in  other  industries,  and  concessions  on 
stock  machines  are  made  freely  to  cut 
losses. 

During  August  17  vessels  of  53,849  tons 
were  launched  on  the  Clyde,  which  is  the 
highest  since  January.  Unfortunately, 
the  output  has  exceeded  the  new  work 
every  month  for  over  a  year,  with  the 
result  that  there  will  be  many  empty 
berths  this  winter.  Already  there  are 
said  to  be  8,000  more  idle  men  from  the 
shipyards  and  engine  shops  than  when  the 
last  wages  agreement  was  made.  During 
August  contracts  for  five  new  vessels  were 
placed  with  Clyde  firms,  consisting  of  two 
cable  steamers  at  Clydebank,  two  cargo 
vessels  at  Scotstoun  and  a  British  India 
steamer  at  Whiteinch. 

The  East  Coast  collieries  are  booked 
ahead  for  several  months  on  washed  fuel, 
and  excellent  contracts  have  been  entered 
into  with  American  and  Canadian  buj^ers. 

While  a  further  reduction  is  spoken  of 
in  shipbuilders'  wages,  there  is  not  much 
likelihood  of  any  change  in  engineers' 
wages  for  some  time  to  come.  With  the 
last  instalment  of  16s.  6d.  reduction  fall- 
ing due  to  come  off  on  September  25,  a 
general  lowering  of  prices  will  follow,  and 
an  increasing  volume  of  business  is 
expected. 
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World's  Engineering  News— continued. 


CARDIFF. 

(From  Our  Own  Coruespondent.) 
To  jud.yc  f'i(ii!i  wli.it  AV(>  ]ie;ir,  there  is  no 
iack  of  eiil I'l  jii  i,M'  iii  South  AV;ih'.s  colliery 
circles,  aud  although  until  a  few  weeks 
ago  trade  in  coal  was  undoubtedly  bad, 
the  announcements  of  fresh  developments 
and  extensions  of  colliery  undertakings 
are  of  almost  daily  occurrence.  The 
latest  arrivals  in  tliis  dirertinu  are  the  nev*" 
pits  at  Gwaun-cae-(Turwcn,  which  Messrs. 
(luest.  Keen  &  Neltlefolds  are  starting 
and  for  which  the  sod-cutting  ceremony 
was  performed  a  week  ago,  and  a  similar 
ceremony  at  Cockett,  in  the  Swansea,  dis- 
trict. 

The  value  of  these  develoj)meuts  will  be 
appreciated  if  the  coal  exports  from  the 
Bristol  Channel  keep  on  growing  as  they 
have  been  doing  of  late.  The  latest 
Customs  returns  for  the  montli  of  July 
show  a  big  increase  as  compared  with  the 
same  peri(>rl  of  last  year.  The  figures  are 
for  cargo:  Total  for  July,  1922, 
], 872,105  tons;  total  for  Julv,  1!)21, 
410,5()5  tons. 

Arising  out  of  the  need  for  economy 
in  shipi)ing  during  the  war,  the  Ebbw 
Vale  Steel  &  Iron  Co.  acc|uired  large  hold- 
ings of  irorr  ore  in  Northamptonshire,  and 
this  is  now  being  used  exclusively  to 
supply  the  company's  furnaces  at  Ebbw 
Vale.  Two  new  blast  furnaces  were 
tested  recently  in  the  manufacture  of 
liematite  pig  iron,  arrd  they  produced  as 
much  as  3,039  tons  in  a  Aveek,  which  is 
probably  the  largest  output  of  hematite 
pig  iron  in  the  kingdom.  Since  the  manu- 
facture of  basic  pig  iron  was  commenced, 
the  maximum  output  has  been  1,741  tons 
in  one  week,  whiclr  also  is  a  record  output 
of  pig  iron  from  Northamptonshire  ore, 
and  is,  in  fact,  in  excess  of  that  for  which 
the  furnace  was  designed. 


UNITED  STATES  OF  AMERiGA. 

(From  Our  Own  CoRREsroNDENX.) 

The  outstanding  feature  of  the  week's 
industrial  news  is  the  annouiiceinent  of 
a  20  per  cent  advance  in  the  wages  of  day 
labour  Iby  the  United  Staties  Steel  C'orpora- 
tion.  The  advance,  which  goes  iirto  effect 
September  1,  will  increase  the  scale  for  a 
Kl'-hour  day  from  3  dols.  to  3.(i0  dols. 
This  will  bring  the  rate  almost  back  to 
the  level  which  prevailed  in  July,  1921, 
when  the  rate  was  3.70  dols  a  day.  The 
high  point  wa«  5.0G  dols.  in  1920.  while 
2  dols.  a  day  was  naid  to  this  class  of 
labour  in  1915. 

An  optimistic  view  ot  ilic  futuic  is 
taken  in  many  miarters  where  tlie  idea 
prevails  that  this  wage  increase  indicates 
that  the  Steel  Corporation  officials  believe 
that  the  country  is  on  the  eve  of  a  long 
period  of  prosperity,  and  that  higher  steel 
])]-ices  will  prevail. 

This  unexpected  move  has  been 
followed  by  the  leading  "independent  " 
sieel  companies.  The  rates  of  the  United 
Stales  steel  are  always  highei'  than  (hose 
uaid,  but  the  independents  (some  of  the 
latter)  pay  as  low  as  22  cents  an  houi'  for 
unskilled  labour. 


The  tiade  at  once  came  to  the  con- 
clusion that  the  advance  in  wages  would 
be  followed  by  a  c()inpensating  advance  in 
ihe  prices  of  finished  steel.  "While  the 
United  States  Co.  said  that  no  iinmediate 
increase  i  nprices  was  contemplated  it  was 
significantly  added  that  "  the  company 
has  no  way  of  telling  what  the  next  few 
weeks  will  bring." 


Risino  ])i  ices  again  aie  leflected  in  the 
Iron  Tiinh  Rcricic  weekly  composite  of 
14.  iron  and  steel  products.  This  week  the 
average  is  40.91  dols.,  against  a  corrected 
averag-e  of  39.73  dols.  last  week,  38.75 
dols.  two  weeks  ago  and  37.07  dols.  a 
month  ago.  The  composite  has  increased 
graduallv  from  a  low  fit'iire  of  32.8(1  dols. 
on  March  22,  1922. 

Uncertain  deliveries,  rapidly  tluctuat- 
ing  prices  and  inability  to  estimate  future 
needs  have  combined  to  slig-htly  restrict 
the  volume  of  new  orders.  On  cei  tain 
grades  of  finished  steel,  the  mills  are 
booked  up  to  the  end  of  the  yeai',  wihile  in 
several  instanoes  producers  have  with- 
drawn from  the  market. 


American  machinery  exports  during  the 
fiscal  year  ending  June  30  had  a  total 
value  of  245,940,081  dols.,  compared  with  a 
total  of  593,042,511  dols.  for  the  pievious 
fiscal  period,  according  to  latest  Govern- 
ment statistics.  The  figures  reveal  a  gain 
in  exports  for  June  compared  with  May, 
the  June  total  being  given  as  23,554,350 
dols.,  as  against  19,415,994  dols.  for  the 
month  of  May. 

A  new  locoinotive  is  being  tried  on  the 
NeAv  York  Central  Railway.  It  is  claimed 
to  be  the  most  powerful  of  its  type,  and  to 
combine  new  features  of  coirstruction 
which  have  been  tried  on  a  iiumbe]'  of 
engines.  It  is  also  said  to  produce  more 
power  for  its  weight,  and  to  produce  more 
energy  per  ton  of  coal  used  than  any 
engine  yet  devised.  It  is  equipped  with  a 
"booster''  which  converts  the  trailing 
wheels  into  driving  wheels,  thus  adding 
26  per  cent  to  the  driving-  power.  The 
device  consists  of  an  auxiliary  engine 
which  is  geared  to  the  axle  of  the  trailer. 
The  weight  of  the  engine  has  been  con- 
siderablv  reduced  by  using  steel  allovs 
and  holiow  axles.  It  weighs  334,0(1(1  lb. 
The  tender  carries  10,000  gals,  of  wa( el- 
and 10  tons  of  coal. 


Present  advices  from  Wiashington  recite 
that  a  result  of  a  300-hour  test  of  a  new 
airship  engine,  officials  of  the  Naval 
Bureau  of  Aeronautics  aver  that  a  world's 
i-ecord  for  fuel  economy  has  been  estab- 
lished. The  engine  was  designed  for  use 
in  the  fleet  airship  ZR-1.  It  was  built  bv 
the  Packard  Co.  of  Detroit,  fi'oni  specifica- 
tioiis  furnished  by  the  Bui-eaii.  The 
designers  bad  as  their  main  o])jects 
dependiabilitv,  endurance  and  economv  of 
fuel. 

The  new  fleet  airship  will  carry  six  of 
(lie  engines,  and  will  have  a  rated  horse 
power  of  1,800.  When  cruising  at  0,000 
feet  altitude  (he  engines  are  required  to 
develop  an  average  of  250  b.h.p.  each, 
aiul  (urn  ut)  a  speed  of  1,400'  revolutions 
per  minute.    The  engine  tested  exceeded 


these  requirements.  With  wide-open 
throttle,  a  horse  powe  rof  370  was  recorded, 
and  the  average  horse-jiower  developed  was 
250,  at  an  average  speed  of  1,412  revolu- 
tions per  minute. 

The  fuel  economy  record  established  in 
the  test  is  represented  by  the  amount  by 
w  eight  of  g<is  consumed  per  brake  horse 
power  per  hour.  This  expenditure  was 
recorded  as  4-)0  lb.  over  the  entire  te>t 
period. 

Twelve  engines  will  be  provided  tor  tlic 
ZRi-1 — six  to  be  installed  and  six  othei^ 
to  be  kept  as  spares. 


Using  skids  instead  of  wheels,  an  aero- 
plane, piloted  by  Lawrence  B.  Spern , 
one  of  the  governors  of  the  Aeronautical 
Chamber  of  Commerce,  stopped  within 
50  ft.  of  the  place  it  struck.  The  atdiieve- 
ment  broke  all  records  for  quick  stops,  he 
declared. 

The  plane  was  equipped  Avith  wheels  foi 
(he  take  off,  but  as  soon  as  it  got  into  the 
air  dropped  them  automatically.  The 
skids  stopped  the  craft  as  it  hit  the 
ground.  Mr.  Sperry  said  the  new  eciuip- 
ment  would  preA^eut  planes  turning  ovei 
Avhen  landing  in  imderlirush  oi'  Avater. 


After  it  became  apparent  that  the  coal 
sdike  might  interfere  AA-ith  the  workiii;.: 
of  the  main  plant  of  the  Ford  Motor  Co., 
near  Detioit,  the  huge  batteiy  of  boiler- 
supplying  the  entire  poAver  of  the  Avork- 
Avas  converted  into  oil  burners,  and  some 
12.000,000  gals,  of  fuel  oil  Avere  ordered 
Whether  the  use  of  oil  will  continue  after 
tihe  coal  crisis  has  pas.sed  is  not  stated. 
The  (diange  has  been  made  in  a  mannei 
that  does  not  indicate  pennanency. 


A  new  use  has  been  found  foi  copper. 
The  Chevrolet  division  of  the  (xeneral 
Motors  Corporation  Avill  place  a  neAv  type 
of  car  on  the  market  coirtaining  an  air- 
cooled  engine.  The  "  fins  "  Avill  ])e  madt 
of  copper  instead  of  tlie  usual  iron  or  steel. 
The  heat  conductiA-ity  of  copper  is  abou' 
nine  times  that  of  iron  or  steel,  and  there- 
fore its  use  insures  a  cooler  engine. 


The  water  power  laiesdon  has  become  a 
jjolitical  issue  in  the  State  of  Ncav  York 
Uiiring-  the  coming  elections  the  Watei 
PoAver  League  of  America  will  dennuni 
of  all  candidates  for  State  offices  and  to: 
the  legislature  that  they  place  thenrsehe- 
on  record  as  to  hoAv  they  stand  on  the 
<luestiou  of  (leA-eloping  this  natural 
resource  of  the  State.  The  pointed  quei\ 
to  be  put  to  aspirants  for  political  office  i^ 
"AA-'hether  water  powers  shall  be  dcA-eloped 
for  the  benefit  of  priA'ate  parties  or  fei- 
the  consumer  Avho  pays  the  bills." 


The  activities  of  the  Federal  Powei 
Commission  during  (he  last  tAvo  Aveek- 
in(dude  the  application  for  a  comprehen- 
sive ])OAver  a.nd  irrigation  jiermit  invob- 
ing  the  deA-elopment  of  a  188.000  h.ji. 
unit  in  California,  another  45,000  h.ji- 
deA-eloimient  in  the  same  State,  and  one 
for  10.000  h.p.  in  the  State  of  Penii- 
svlvania. 
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A  fouiiteipart  in  engineeiiuo'  of  the 
I  Rockefeller  Foiiiidatiou  is  ])redietetl  hy 
j  Calvin  W.  Rice,  secretary  of  the 
(.American  Society  of  Mechanical  En^i- 
i  ueers,  who,  in  an  appeal  to  the  17,000 
I  memhers  of  the  society  to  foster  lesearch, 
I  says  that  a  new  concept  of  enoineeiint>' 
hias  arisen  whioh  may  profoundly 
influence  the  destinies  of  mankind.  'Mi'. 
;  Rice  advances  the  sug-gestion  that  inven- 
rtions  'be  given  away,  saying*:  — 
):  "  It  is  unfortunate  that  the  idea  still 
pprevails  that  every  invention  must  ibe 
j  commercialised.  The  idea  of  giving^  away 
'an  invention  for  the  advancement  of 
j  civilisation  has  not  yet  been  developed. 
i«We  may  piopei-ly  begin  to  think  of  the 
engineer  working  along  the  jirineijile 
"initiated  at  the  opening-  of  the  Collis  P. 
;Hunting'ton  Memorial  Hospital  at  Har- 
'„m"d  University,  and.  under  the  Eng-i- 
j iieering  Foundation,  lifting  the  whole  con- 
■^•ept  of  engineering  to  a  hig-her  plane. " 


i  (Reuter's  Engineering  Service.) 
)  Union  Pacific  Railway  PnuiiASEs 
1,^0  Locomotives. — The  Union  Pacific 
Kailroad  recently  announced  the  piircliawe 
if  SO  locomotives  at  a  cost  of  5,500,000 
^  lols.  Twenty-tive  of  the  new  engines  will 
i  )e  for  freig-ht  hauling.  The  new  pas- 
I  enger  locomotives  are  to  be  used  in  the 
ijnountain  division. 


j  Construction    of    a    Pipe    Ijine  in 
Venezuela. — Plans  for  the  construction 
■:)f  a  pipe  line  by  the  Royal  Dutch  Shell 
'•nterests  from  the  oilfields  of  the  General 
jisphalt  Co.  in  the  Mene  Grande  area  on 
'he  Eastern  shore  of  Lake  Miaracaibo,  in 
.  eiiezuela,  to  the  ocean  were  announced 
t'cently.    The  woi'k  has  been  hastened,  it 
>'as  said,  owing'  to  a  threatened  shortage 
pf  fuel  oil  resulting  from  decreased  pro- 
jfluction  in  Mexican  fields.    It  is  estimated 
^ihat   the  pi])e  line   will   cost  moTe  than 
ti  , 000,000  dols. 


I  Wage  Increases  in  Stebi.  Mills. — 
jl'lie  United  States  Steel  Corporation's 
I  nnouncement  that  the  wages  of  da^- 
'ahourei-s  will  be  advanced  20  per  cent,  oil 
peptember  1,  as  recently  cabled,  means 
ihat  the  scale  for  a  lO-hour  day  will  be 
jucreased  from  3  dols.  to  3.60  dols.  Many 
jJ'f  the  men  work  12  houis  a  dav,  and  iii 
!,his  group  the  advance  will  be  from  3. GO 
»lols.  to  4.30  dols.  i>er  day.  It  is  estimated 
(hat  from  150,000  to  220,000  of  the 
I  workers  employed  by  the  United  States 

iteel  Coiporation  will  be  affected  bv  the 

dvances. 


■  Prices  for  Metal  Products.— Steel 

ii-oductn)n  during  the  past  week  showed 
,  shglit  decline;  most  of  the  plants  are 
j  peratmg  at  an  avei-age  of  55  per  cent  of 
/apacity.  Copper  and  electrica'l  steel  con- 
,mue  exceptionally  active.  Angle  iron 
•  ^on  ^^^^i"^^!  ii'ou  have  advanced  from 
ij80  cents  to  1.90  cents  per  lb.  f.o.b. 
ittsburgh.      Pi..-  iron  Cojev  forge)  i.S'  25 

ents  higher  at  20.01  dols.  '  Qthei-  prices 

re  "iD/^hanged. 


Prices  of  Metal  Sheets  Advanced. — 
Though  independent  steel  companies  are 
silow  to  make  fonnal  announcement  of 
price  advances  in  the  present  uncertainty 
of  the  market,  it  wa;si  learned  recentlN 
that  no  orders  are  being  booked  for  black 
and  galv^anised  sheets  at  less  than  3.50 
cents  and  4.50  cents  per  lb.  respectively. 
The  last  (r noted  prices  of  the  United 
States  Steel  Corporation  were  3.35  ceaits 
and  4.35  cents.  Blue  annealed  sheets 
have  been  sold  this  week  at  from  2.(10 
cents  to  2.70  cents,  and  are  now  quoted 
at  2.79  cents,  as  against  the  Corporation's 
last  fi  g'ure  of  2.(i0  cents.  Prices  of  pipe 
were  incieased  several  days  ag"o,  black 
pine  advancing  (I  dols,  a  ton,  and  g-alva- 
nised  vtim',  4  dols. 

Zinc  Stocks. — Stocks  of  slab  zinc  in 
the  L'iiited  States  were  reduced  from 
29,570  to  28,618  tons  during  July.  Pro- 
duction during-  the  month  was  31,917  tons 
and  shipments  totalled  32,875  tons.  The 
decrease  of  zinc  stocks  during  June  was 
10,833  tons. 


CANADA, 

(From  Our  Own  Correspondent.) 

The  Ohio  Brass  Co.  has  just  pur- 
chased  a  tract  of  16  acres' at  Niagara  Falls, 
Canada,  and  is  now  erecting:  a  factory 
+her©  with  a  view  to  extending  its  Canadian 
business'.  The  company  is  one  of  the 
largest  American  producers  of  elei  tiii  al 
supplies  and  equipment  for  the  tian^nii-^- 
sion  of  electric  current  from  central  ])()wer 
stations.  As  such,  there  is  a  big-  field  fci 
the  comjiany's  jiroduct  in  Canada,  which  is 
one  of  the  leaders'  in  the  world  in  the 
development  of  hydro-electric  power  and 
transmission  lines  of  great  length,  and  it 
is  anticioated  that  the  new  Canadian  fac- 
tory will  i<  ld  greatly  to  the  company's 
business.  Tlie  company  ha.<?  abundant 
capital  for  the  expansion  and  it  will  call 
for  no  new  financing. 


Grande  1'rairie,  Alberta. — Some 
samples  of  iron  ore  broug-ht  in  from  the 
vicinity  of  Hudson's  Hope  have  been 
assayed  and  found  to  be  60  ]jer  cent  iron. 
The  deiiosit  from  which  the  samples  were 
taken  is  exposed  over  an  area  of  700  feet 
wide  by  tliree  miles  long",  with  indications 
of  immense  covered  area. 


Wella.nd,  Ontario. — ^An  order  for  a 
standard  3-ton  cvapacaty  electric  steel 
furnace,  with  tianslormer  and  switchboard 
comijlete,  has  been  isecnred  bv  the  Volta 
Manufacturing-  Co.  of  Welland,  from 
the  Hopetown  Steel  Works,  Bathg-ate. 
Scotland. 


AUSTRALIA. 

(Reuter's  Engineering  Service.) 
BRiDfiE  Across  the  Yarra  River. — A 
special  boaicl  appointed  by  the  Yictorian 
Government  to  decide  whether  a  fixed  or 
movable  tvpe  of  bridge  should  be  erected 
over  the  Yarra  River  at  Spencer  Street, 
as  an  additional  outlet  for  cross-stream 
traffic,  has  resolved  in  favour  of  a  fixed 


sti-ucture.  The  river  authorities 
strenuously  opposed  a  fixed  bridge  inas- 
much as  several  thousand  feet  of  berthing- 
will  thus  be  sacrificed.  It  is  estimated 
that  the  bridge  will  cost  at  least  i'lfiO.OOO. 


Bulk  Handling  of  Wheat. — The  Xew 
South  Wales  Minister  of  Agriculture 
hopes  there  will  be  56  wheat  elevators, 
with  a  storage  capacity  of  over  10,00l)',0(;0 
bushels,  ready  for  the  next  haiwest. 


Agricultural  Engineering. — A  scheme 
is  afoot  in  Adelaide,  states  the  Industrial 
Aiislnilidn,  for  the  amalgamation  of  tvfo 
well-known  South  Australian  engineering 
firms,  Messrs.  Bagshaw  &  Sons  and  May 
Bros.  &  Co.  Both  concerns  are  large 
manufacturers  of  agricidtural  implements. 
Ihe  consideration  for  the  purchase  of  both 
undertaking's  is  i'354,000,  with  a  further 
15  per  cent  of  the  value  of  the  assets  for 
the  benefit  to  be  derived  from  the  names 
and  goodwill  of  the  companies.  Steps 
have  already  been  taken  to  float  a  com- 
pany with  a  capital  of  £50O,0t)0.  Fordson 
farm  tractors  are  now  selling  in  Perth 
(W.A.)  at  £290.  There  are  42  of  these 
machines  in  use  in  the  Western  State,  and 
563  in  the  whole  of  the  Commonwealth. 


Employees  in  the  engineeiiug 
industry  are  betraying  signs  of 
restlessness  following  the  heavy 
reduction  in  wages  which  became  opera- 
1  ive  on  Jvine  30.  In  some  country  centies 
in  Yictoria  direct  action  has  been  hinted 
at,  but  it  is  not  thought  that  strike 
measures  will  be  resorted  to.  The  award 
reduced  the  pay  of  tradesmen  from 
£6  2s.  6d.  to  £5  3s.  8d.,  and  a  lecent 
meeting  of  about  700  Melbourne  members 
of  the  A.E.U.  decided  not  to  resist  the 
award,  particularly  as  the  C|uestions  of 
hours,  classification  and  some  other  rates 
are  to  be  dealt  with  by  the  Arbitra- 
tion Court.  Meetings  held  in 
other  states  to  consider  the  new  award 
have  expressed  great  dissatisfaction  with 
the  drastic  reduction,  but  iliitherto  no 
stoppages  have  occurred.  A  considerable 
amount  of  unemployment  exists  in  the 
iron  and  steel  trades,  and  it  is  estimated 
that  somewhere  about  350  engineering- 
tradesmen  are  idle  in  Melboirrne.  The 
proprietor  of  one  of  the  largest  engineer- 
ing shops  in  the  city  recently  declared  that 
it  was  a  case  of  ''  scraping  along  "  to 
keep  the  men  in  the  works  em])loyed. 


Conditions  have  improved  at  Newcastle 
(N.S.W.)  where  the  Commonwealth  steel 
products  works  have  secured  large 
Government  orders,  including  axles  and 
tyres  for  the  Queensland  railways,  and 
dredger  parts  for  the  South  Australian 
Harbour  Board.  It  is  declared  that  under 
the  new  wages  award  the  company  is  able 
to  compete  with  overseas  firms. 


The  immense  works  of  the  Broken  Hill 
Proprietary  at  Pent  Waratah  (N.S.W.) 
remain  closed,  and  the  j)osition  in  regard 
to  a  resumption  of  operation  does  not 
seem  to  have  materialy  altered. 
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Sewerage  at  Beisbane. 

Tenders  were  recently  invited  at 
Brisbane  for  tlie  laying  of  a  brancli  sewer 
at  Breakfast  Creek.  The  city  engineer 
estimated  that  the  work  could  be  done  by 
day  labour  for  about  £91,806.  Four 
tenders  were  recived,  and  as  the  lowest 
was  £123,397,  they  have  been  referred  to 
the  engineer  for  a  report. 

A  large  shipment  of  gas  shells  has 
reached  Slelbourne  from  Great  Britain  for 
melting  down  purposes. 

The  Commonwealth  Prime  Minister  has 
promised  to  enquire  into  the  matter  of 
tenders  for  the  construction  of  the  stations 
required  to  establish  the  new  Common- 
wealth wireless  scheme.  A  member  of 
the  House,  in  bringing  the  matter  under 
the  notice  of  the  Prime  Minister,  sug- 
gested that  tenders  for  the  erection  of  the 
necessary  stations  should  be  made  open  to 
public  competition. 


An  Indirect  Subsidy. 
With  a  view  to  assisting  a  local  com- 
pany to  establish  the  electric  meter 
industry  in  Australia,  the  Electricity 
Department  of  the  Sydney  City  Council 
paid  £3,188  in  excess  of  the  market  values 
ruling  for  meters  at  the  time  orders  were 
placed.  The  Council  has  a  further  order 
under  consideration,  but  the  price  is  _7s. 
per  meter  above  the  price  at  which 
similar  articles  were  quoted  in  England 
on  Tune  30.  A  director  of  the  local  com- 
pany has  stated  that  he  expects  a  duty  of 
21h  per  cent  to  be  imposed  on  electricity 
meters  imported  from  England  and  40  per 
cent  on  imports  from  America. 


AUSTRALASIA. 

(Reuter's  Engineering  Service.) 
After  a  lengthy  and  detailed  investiga- 
tion, the  Victorian  Electricity  Commission 
has  formulated  a  scheme  for  utilising  the 
hydraulic  resources  of  the  State.  While 
moderate  in  extent  and  cost,  it  will 
economically  serve  a  large  rural  area,  and 
at  the  same  time  form  a  useful  and 
advantageoiis  adjunct  to  the  heat  power 
schemes  at  present  in  course  of  develop- 
ment. 

Based  on  the  Sugarloaf  Reservoir,  on 
tlie  Goulburn  river,  the  project  when  com- 
l)leted  will  serve  with  electric  power  such 
fiu-flung  points  as  Echuca,  Shepparton 
and  Albury.  The  whole  of  the  present 
T)robable  electric  power  consumption  of 
this  territory  has  been  found,  after  a 
careful  power  survey,  to  comprise  about 
(),000,000  kw.  hours  per  annum,  with  an 
assured  prospect  of  an  increase  within  a 
very  few  years  to  more  than  double  this 
amount.  There  will  be  five  power  houses, 
idl  of  which  will  feed  into  a  common  sub- 
station, situated  about  eight  miles  from 
Sugarloaf,  whence  transmission  lines, 
operating  at  66,000  volts,  will  run  to  thv 
vai'ious  power  centre^s,  and  also  connect 
on  the  northern  outskirts  of  Melbourne 
M-ith  the  latter's  high-tension  network 
from  Morwell.  The  estimated  cost  of  the 
-^cbeme  in  its  entiretv  is  £962,320, 
including  £618,870  for  the  hydraulic  and 
I'lectric    works    and    appurtenances  at 


Sugarloaf.  The  estimated  costs  of  bulk 
delivered  energy  are  about  0.30d.  per 
kilowatt  hour  for  22,000-volt  energy,  and 
less  than  Id.  per  kilowatt  hour  for  6,600- 
volt  power.  Provision  is  made  for  the 
sclieme  to  be  completed  by  1927,  and  the 
Commission  has  recommended  that  work 
on  the  transmission  lines  be  first  proceeded 
Avith,  and  the  total  cost  spread  over  the 
live  years,  as  follows:  1923,  £50,000; 
1924,  £312,850;  1925,  £115,000;  1920, 
£272,000;  and  1927,  £212,470. 

In  connection  with  the  generation  and 
distribution  of  electric  light  and  power 
from  the  Morwell  brown  coalfields,  it  is 
officially  stated  that  the  extension  of 
electric  supply  to  towns  on  the  Morn- 
ington  Peninsula  and  in  the  Yarra  Valley 
is  approaching  completion.  High- 
tension  feeder  lines  have  been  erected,  but 
it  is  pointed  out  that  these  are  merely  an 
anticipation  of,  and  form  part  of,  the 
future  network  of  high-tension  distribu- 
tion in  Victoria.  The  Electricity  Com- 
mission has  invited  tenders  for  the  supplv 
of  a  coal-handling  plant  for  its  Morwell 
power  station  and  briquetting  works. 
Tenders  close  on  December  16.  Tenders 
must  be  for  a  complete  plant,  including 
structural  supports,  steel-framed  protec- 
tive shelters  for  gear,  platforms,  leaders, 
hand  rails,  and  all  otlier  auxiliary  and 
accessory  equipment,  whether  specified  or 
not,  necessary  to  form  a  complete  installa- 
<ion  for  the  conveyance  of  brown  coal. 
The  coal  store  must  have  a  cnpai  ii  v  of 
10,000  tons.  The  haulage  tiiicks  are  to  be 
steel  bodied  of  the  donhle-sided,  gable- 
bottomed  tvne  with  sidp  doors;  normal 
ciiDacity  150  to  200  cubic  feet,  hanlagn 
cable  to  have  a  tensile  strength  of  froin 
90  to  100  tons  per  sq.  inch.  Tire  motors 
supplied  should  be  of  A.C.  induction  type, 
or  totally  enclosed  slip-ring  style  for  400 
volts,  3-phase,  50  cycle. 

T/ast  year  1,900  consumers  were  added 
to  the  list  of  users  of  municipial  electadcity 
in  Newcastle  (N.S.W.)  and  to  meet  the 
ever-growing  demand  for  light  and  power 
the  City  Council  has  decided  to  borrow 
£50,000.  This  will  be  employed  in  con- 
structing or  acquiring  additional  works  for 
generation  and  supply. 

Another  New  South  Wales  body  in  the 
Town  Council  of  Banksto\ATi,  12  miles  out- 
side Sydney,  has  approved  a  plan  to  borrow 
£30,000  at  6  per  cent,  in  order  to  instal  an 
electric  lighting  system  in  the  town 
because  of  the  excessive  charges  for  gas 
street  lighting.  It  is  intended  to  instal 
462  street  lamps  in  the  town,  the  popula- 
tion of  which  has  doubled  in  five  years. 
The  town  of  Corowa  is  to  invest  in  an 
electric  lighting  and  water  scheme  at  a 
cost  of  £24,000.  The  alternating  system 
will  be  adopted.  In  Queensland  the 
Wynnum  To\v)i  Council  proposes  to 
borrow  £21,000  to  establish  an  electricity 
project. 

According  to  a  member  of  the  Christ- 
church  Progress  League,  plans  are  com- 
plete for  a  second  poAver  station  at  Tiake 
Coleridge  where  already  9,000  kw.  are 
l)eing  generated  bv  five  of  the  six  units 
originally  provided  for.  The  sixth  unit 
will  be  ready  in  Ocjober.  when  the 
capacity  will"  reach  12.000  kw.  The 
supplcMnentary    scheme    will    involve  a 


complete  duplication  of  the  present  head- 
works,  including  intake  and  tunnel,  and 
representations  are  to  be  made  to  the 
Government  to  push  on  with  the  work 
Avith  as  little  delay  as  possible.  The 
Borough  Council  at  Taumarunui  (N.Z.) 
has  arranged  a  loan  of  £47,000  at  6  per 
cent  to  instal  a  hydro-electric  poAvei 
scheme.  The  plans  and  specifications  are 
prepared,  and  tenders  will  be  called  iot 
immediately.  It  is  anticipated  that  the 
Avorks  will  be  completed  in  14  months 
Eighteen  thousand  horse  power  will  be 
provided.  The  ratepayers  of  DeA'onport 
(N.Z.)  have  approved  an  electricity  pro 
iect  which  will  involve  a  loan  of  £40,000 
being  raised.  The  Council  has  an  option 
for  £25,000  over  the  existing  plant 
which  would  take  £40,000  to  replace.  A 
new  220  kAv.  generating  set  is  to  be 
installed  at  an  estimated  cost  of  £10,000 


INDIA. 

(Reuter's  Engineering  Service.) 
India's  Air  Defence. — The  Air  Force 
question  in  India  is  now  likely  to  receive 
considerable  attention.    It  is  understoo<l 
that    the    Finance    Department    of  the 
Government    of   India,   on   the  plea  of 
financial  stringency,  refused  to  sanction 
certain      demands      by      the  militar\ 
authorities  last  year  for  Air  Force  equip 
ment;  hence  the  present  unsatisfactor\ 
position  of  affairs.  It  is  also  lielieved  that 
a  considerable  difference  of  opinion  exist 
between  military  and  Air  Foa-ce  expert 
as   to    the    relative   value   of    the  two 
branches  AA'ith  reference  to  the  defence  o 
India,  especially  of  the  frontier,  and  the 
forthcoming     exi^erimental    Air  Force 
control  in  Mesopotamia  Avill  be  eagerly 
Avatched. 


BELGIUM. 


(Reuter's  Engineering  Service.) 

Mineral  Production.  —  Statistics 
relating  to  the  mineral  production  o: 
Belgium  in  July  show  that  the  coal  output 
amounted  to  1,669,290  tons,  and  the 
stocks  at  the  end  of  the  month  Aveie 
1,244,700  tons,  a  slight  decline  as  com- 
pared Avith  the  end  of  the  previous  month. 
The  coke  furnaces  produced  227,590  tons 
during  July,  the  highest  figure  attained 
this  year,  and  nearly  double  the  output  lor 
the  corresponding'  month  of  1921.  Of  pig 
iron  127,220  tons  were  produced,  Avhicli 
exceeds  the  aA-erage  monihl\'  pioductiou 
of  1921  by  55,000  tons.  The  output  of  raAV 
steel  was  111,000  tons,  and  of  finished 
steel  13,570  tons.  Zinc  jiroducers  turned 
out  8,960  tons  during  the  moutlis  undei 
revieAv. 


SWEDEN. 

(Reuter's  E\(;iNKF.mxG  Service.) 
Savedtsh  Iron  Industry. — A  review  oi 
the  Swedish  iron  industry  for  the  first  six, 
months  of  1922  sIioavs  that  exports  of  pig! 
iron  declined  considerably,  and  amounted i 
to  only  25,700  tons,  compared  Avith  35,4(lO[ 
tons  in  the  first  six  months  of  1921,  and! 
76,600  tons  in  the  same  period  of  1913. . 
I'l (uluction   durini"-  the  last  feAV  months 
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has  been  declining',  only  30  blast  furnaces 
^''being  in  operation  out  of  a  total  of  130. 
!  Exports  of  rolled  and  wrorig'ht  iron,  and 
^steel  showed  an  improvement,  and  during 

the  first  six  months  of  1922  amounted  to 
135,100  tons,  compared  with  21,400  tons  in 
'the  first  six  months  last  year,  and  115,800 

'mis  in  1913.      The  export  of  iron  ore 

■ihowed  a  steady  advance,  and  during  the 
s5econd  quarter' of  1922  1,388,000  tons 
I  were  exported  from  Narvik,  as  ag*ainst 
1/544,000  tons  in  the  coiTesponding  period 
I  last  year,  while  the  figures  for  the  first 
!.iialf-year  show  that  2,270,000  tons  of  iron 
pre  were  exported  from  Narvik,  as  ag'ainst 
11,805,000  tons  in  the  first  six  months  of 

last  year. 


1  SPAIN. 

^'      (ReUTEr's   ENGIiraERING  SERVICE.) 

i  Ore  Exports. — During  the  month  of 
|A.ugust  11,460  tons  of  iron  ore  were 
j?xported  from  the  port  of  Santander,  of 
Which  half  was  consigned  to  Holland, 
M'obably  for  ermany.  This  figure  is  well 
'below  the  normal. 


JAPAN. 

(Reuter's  Engineering  Service.) 

■  Improvements  at  .Japane!Se  Ports. — 
Per  the  purpose  of  providing  more  port 
:acilities  to  ensure  satisfactoiy  develop- 
ment of  the  foreign  trade  of  Japan,  it 
tvas  decided  at  a  recent  meeting  of  the 
fS^ational    Harbour    Improvement  Cbm- 
nission  to  launch  a  larg-e  improvement 
ilaii,     says     Finance     and    Covim  rrcc . 
Vccording  to   infonnation   from  official 
!;oiirces,  the  work  will  be  spread  over  10 
'rears  staiting  from  the  fiscal  year  1923. 
[t  is  authoritatively  stated  that  6,583.200 
.en,  the  first  instalment  of  the  project, 
,  vill  !be  included  in  the  budget  of  1923. 
•[mprovements  will  be  made  at  the  ports 
|)f    Yokohama,    Kobe,    Osaka,  Aomori, 
iphiog'ama,  Funchawa,  Niis'ata,  Shimidzu, 
jNagoya,    Tokkaichi,    Takamatsu.  Shi- 
i,nonoseki.     Moji,      Nagasaki,  Tottori, 
iTsuiiiga  and  Nawa. 


Pig  Iron  in  Japan. — Imports  of  pig 
ron  continue  to  increase  in  quantity, 
"eports  the  Chuqai,  in  spite  of  the 
lenressed  condition  of  industry.  In 
fokoharaa  alone  the  imports  during  the 
irst  half  of  the  current  vear  amounted  to 
SOO.0'00  niculs,  which  shows  an  increase- 
if  some  65  per  cent  as  comnared  with  the 
■eturns  for  the  corresponding  period  of 
he  preceding  vear. 


LATIN-AMERICA. 

(Reuter's  Engineering  Service.) 
The  placing  of  contracts  for  the  electrifi- 
j'ation  of  the  Central  Railway  of  Brazil  is 
)iot  proceeding  with  so  much  celerity  as 
I  he  Government  could  desire,  while  the 
I'lass  of   bids  so  far    received  has  not 
1  fforded  the  highest  satisfaction.    Of  the 
(jffers  submitted,  four  alone  have  been 
I  aken  into  consideration  bv  the  Govern- 
nent.    These  have  been  divided  into  six 
■roups,  including  overhead  distribution, 
.*ub-sitations,    locomotives^    cars,  signals 


system  and  sheds  and  shops.  Notice  of 
the  awards  has  yet  to  be  received. 

A  Liverpool  firm  of  electrical  con- 
tractors has  received  a  substantial  order 
from  Brazil,  placed  by  Messrs.  Superville, 
Barbara,  Buxton,  Guilaym  y  Cia,  who 
recently  purchased  from  the  Companhia 
Telefonica  Rio  Grandense  the  important 
electrical  station  of  Bage.  The  Brazilian 
company  proposes  to  introduce  various 
improvements  in  the  services  of  illumina- 
tion and  distribution  of  energy,  and 
further  orders  may  be  placed  on  this  side. 

The  Chilean  Government  (Navy 
Department)  has  recently  completed  an 
important  wireless  station  in  Puerto 
Boiies,  Ultima  Esperanza,  situated  in  the 
southernmost  part  of  the  Republic. 
Similar  stations  have  already  been  erected 
in  the  Magellan  territory,  Tiena  del 
Euego  and  the  Patagonian  channel  region, 
thus  completing  a  wireless  system  which 
unites  even  the  most  remote  parts  of 
Chile  with  the  rest  of  the  country. 

A  commencement  is  about  to  be  made 
with  the  electrification  of  the  Nitrate 
Railways  Co.'s  tracks,  forming  part  of  the 
principal  railway  system  of  the  Province 
of  Tarapaca,  Chile.  The  first  section  to 
be  taken  in  hand  wil  be  that  of  Iquique-La 
Carpas,  a  stretch  of  about  17  miles,  with 
heavy  grades.  A  preliminary  estimate  of 
the  post  of  the  work  is  £2,000,000.  A 
British  electrical  engineer  has  arrived  in 
Chile  to  complete  the  necessary  technical 
data,  and  the  presentation  of  already- 
prepared  detailed  plans.  It  may  be 
mentioned  that  the  proposed  work  was 
covei  ed  by  a  contract  entered  into  between 
the  Nitrate  Railways  Co.  and  the  Chilean 
Government  as  far  back  as  July,  1921, 
but  owing  to  opposition  encountered  in 
the  Chilean  Congress,  which  resulted  in 
a  declaration  of  nullification  of  the  con- 
tract, commencement  of  the  work  had  to 
be  suspended.  The  Nitrate  Railways  Co. 
have  always  contended  that,  so  far  as  they 
are  concerned,  the  contract  remains  in 
force,  and  they  intend  to  give  it  effect. 

An  increasing  interest  is  being  taken 
in  Cuba  in  radio-telegraphy  and  tele- 
phony, with  the  result  that  considerable 
orders  for  apparatus  are  being  placed.  It 
is  intended  to  instal  a  broadcasting 
station  powerful  enough  to  be  heard  in 
every  town  in  the  Oriente  Piovincei. 
Hitherto,  little  but  amateur  work  Tiad 
been  employed  in  connection  with  the 
receiving  stations  in  use,  the  necessary 
parts  having  been  obtained  from  abroad 
and  assembled  on  the  spot.  Lately, 
owing  to  the  increased  demand  for 
apparatus  and  accessories,  local  stocks 
have  been  considerably  depleted.  The 
proximity  of  Cuba  to  the  broadcasting 
facilities  afforded  bv  the  United  States  has 
increased  the  possibilities  for  developing 
a  maiket  there  for  other  radio-sets. 

Woik  is  proceeding  upon  the  installa- 
tion of  a  new  power  plant  for  the  use  of 
the  Quito  Electric  Light  &  Power  Co. 
(Ecuador).  The  plant  is  located  in  the 
Chillo  Vallev,  and  will  develop  3,000  h.p.. 
but  the  falls  utilised  are  capable  of 
developing  a  total  of  6,000  h.p.  When  the 
installation  has  been  completed,  and  this 


is  expected  to  be  about  November  next, 
the  Government  will  probably  find  it 
desirable  to  use  the  electric  power  pro- 
vided to  operate  the  Quito— Ibarra  rail- 
road, the  supply  available  proving  ample 
for  the  puipose. 

The  Argentine  Department  of  Public 
Works  is  about  to  proceed  with  several 
sanitary  installations  in  various  parts  of 
the  Republic,  commencing-  with  the  towns 
of  Resistencia,  Posadas,  Rawson,  Jachal 
and  La  Banda.  All  of  these  are  growing- 
districts,  and,  owing  to  railway  and 
industrial  expansion,  are  expected  to 
receive  considerable  increases  of  popula- 
tion. Tenders  have  been  invited  for 
8,200  tons  of  cast-iron  piping,  and  large 
quantities  of  valves  and  accessories.  The 
award  of  the  contract,  or  contracts,  is  in 
the  hands  of  the  Secretaria  del  Direotorio 
de  los  Obras  Sanitarias  de  la  Naci'on,  at 
Buenos  Aires,  while  the  operations  will 
actually  be  undertaken  by  the  sanitary 
works  branch  of  the  Secretariat. 

The  Argentine  Petroleum  Admini.s- 
tration  having-,  by  Presidential  decree 
been  entirely  reorganised,  bids  will 
shortly  be  invited  for  the  provision  of  a 
considerable  amount  of  material  required 
in  connection  with  the  exploitation  upon 
a  comprehensive  scale,  of  the  Coniodoro 
Rivadavia  j^etroleum  fields  and  the  Plaza 
Huincal  reserve,  located  in  the  territory 
of  Neuquen.  Among  innovations  intro- 
duced will  be  the  direct  circularising  by 
the  Department  of  the  Ministry  of  Agri- 
culture of  foreign  firms,  who  will,  at  the 
same  time,  be  infcnnied  in  detail  of  the 
material  and  equipment  needed.  A 
special  official  report  will  be  issued  in 
connection  with  eacli  order  placed  stating 
whether  it  will  be  advantageous  or  not  to 
accept  tenders  for  the  material,  the  order- 
ing of  which,  however,  will  finally  rest 
with  the  Ministry  of  Agriculture. 

The  Goverament  of  El  Salvador  (Junta 
de  Aguas,  or  Water  Supply  Committee) 
has  received  permission  and  obtained  the 
necessary  financial  credits  from  Congress 
for  several  new  waterworks  installations, 
located  in  different  Departments  of  this 
small  but  progressive  Central  American 
Republic.  A  commencement  will  be  made 
with  the  town  of  San  Juan  Talpa  in  the 
Department  of  La  Paz,  for  the  supply  of 
water  to  a  population  at  present  estimated 
at  2,500.  The  contract  calls  for  the  pro- 
vision of  4,000i  metres  of  ^\  in.  pipe,  500 
metres  of  2  in.  pipe  and  100  metres  ot 
1  in.  pipe.  The  construction  work  will  be 
undertaken  by  Senor  J.  Gerardo  Flores,  of 
San  Salvador,  who  has  obtained  the  con- 
tract, and  with  whom,  or  with  the 
Director-General  Obras  Piiblicas 
(Repiiblio  of  El  Salvador)  communication 
could  be  made. 

A  large  woodworking  establishment  in 
Santiago-de-Cuba  has  recently  been  com- 
pleted, and  the  most  modern  woodwork- 
ing machinery  is  now  being  installed. 
The  factory,  which  belongs  to  the  Com- 
pania  Oriental  de  Muebles  (Oriente 
Furniture  Co.),  has  a  floor  space  of  47,900 
square  feet,  and  consists  of  three  storeys 
exclusive  of  office  buildings  and  hardware 
storeroom. 
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Short  practical  articles  solicited. 


Exceptionally  high  rates  paid. 


Removing  Broken  Studs  and  Bolts. 

The  removal  of  a  stud  or  bolt  which  has 
bi'oken  off  well  beneath  the  surface  into 
which  it  is  screwed  is  a  problem  often 
cropping  iip  in  the  machine  shop.  One 
excellent  method  is  to  back  it  out  with  a 


^guarQ 


left-handed  tli-Ul,  but  where  this  is  not 
available  a  hole  should  be  drilled  in  it  and  a 
three-cornered  drift  (see  the  illustration) 
driven  into  this  hole  ;  a  tap  wrench  or 
spanner  maj^  then  be  used  to  unscrew. 

Simple  Guard  for  Shafting  Near  Floor. 

It  is  never  &afe  pra^ctice  to  have  lines  of 
shatting  close  to  the  flooi,  but  conditions 
sometimes  make  it  necessary.  In  sixch  cases 
evei  v  precaution  sh.nuld  bei  taken  to  prevent 
workers   in   the   shop   or   factory  from 


coming  in  accidental  contact  with  project- 
ing parts. 

A  very  Siitisifactorv'  g-uard,  says 
Belting,"  can  be  constructed  out  of 
gage  material,  No.  22  or  heavier,  as  shown 
in  the  illustration  here.  The  sheet  is 
simply  bent  in  the  shap.e  of  an  inverted 
trough  and  bolted  to  the  floor.  It  is 
equally_  adaptable  to  overhead  shafting, 
the  position,  of  course,  being  reverseil. 

Prolonging  the  Life  of  Screws  in  Studs,  Bolts 
and  Nuts. 

On  lathes  and  such  like  machines  where 
cutting  tools  are  held  by  screwed  bolts  and 
nuts  rr  studs  and  nuts,  trouble  continually 
arises  by  either  the  bolt  end,  stud  end,  or 
nuts  on  them  stripping.  More  often  than 
not  this  is  caused  by  putting  too  much 
weight  on  the  end  of  the  spanner  when 
tightening  u])  to  secure  the  tool.  The 
witcr  has  found  a  great  saving  in  renewing 


studs,  bolts  and  nuts,  and  also  prolonging 
the  life  of  the  existing  ones,  by  adopting 
a  practice  of  always  making  the  nuts  one 
size  smaller  across  the  flats  than  they  should 
be  for  the  standard  size  of  hole.    Take  for 


example  a  |  in.  stud  or  bolt.  This  means 
a  f  in.  nut  which  is  \  \  in.  across  the  flats 
and  a  |  in.  spanner  is  necessary.  Now,  if 
we  machine  these  flats  to  measure  l^in., 
a  f  in  spanner  will  fit  them,  and  a  standard 


PLEASE  READ  CAREFULLY. 

For  tliis  journal  ice  want  crisp,  practical 
and  technical  articles  and  paragraphs,  and 
we  are  prepared  to  pay  well  for  them.  Of 
the  vuiny  ivho  read  technical  journals 
only  a  few  write.  Why  is  this?  It  is 
not  because  they  have  nothing  to  write 
about,  because  every  experienced  en- 
gineers mind  is  a  storehouse  of  valuable 
information,,  whether  he  be  nianager, 
foreman,  draughtsman,  or  mechanic .  We 
have  at  all  times  overcome  power-house 
troubles,  problem  of  design,  or  work- 
shop difficulties  by  ingenious  devices. 
Sometimes  striking  methods  become  a 
habit,  and  we  do  not  realise  that  they  are 
exceptional  till  some  observer  expresses 
astonishment. 

It  is  said  that  every  person  could  write 
one  good  novel,  and  it  is  certainly  true 
that  everyone  could  write  more  than  one 
useful  wrinkle  or  valuable  article.  We 
write  and  urge  our  readers,  therefore,  to 
give  others  the  benefit  of  their  knowledge 
and,  experience- 


I  in.  spanner  is  so  much  shorter  than  a 
I  in.  one.    With  the  same  pull,  but  through 
a  shorter  leverage,  the  tool  can  be  made 
secure    without    straining    either    of    the " 
threads. 

Two  Useful  Centres. 

Tlie  folbnvijig  is  a  good  way  to  centre 
a  piece  of  work  aibsolutely  true  by  means 
of  a  stpmre  centre.  Say,  for  instance,  a 
piece  of  shai'tin.<>'  is  just  too  laige  in  dia- 
meter and  requires  just  a  fine  cut  taken 
along  it  to'  make  it  size. 

M'ake  a  centre  of  the  usual  shape,  'but 
instead  of  gi'inding  it  cone  shape,  <;'rind  it 
a  pyramid  shape  with  four  sides  (Fig.  1). 
Put  'one  end  of  tlie  ishaft  into  a  self- 
centreing  chuck,  and  centre  tlie  other  end 
vip.  making  a  good  punch  hole.  Set  the 
lathe  in  motion,  and  in  the  slide  rest 
place  a  ]>iece  of  hardwood  aiul  carefully 
move  the  slide  rest  up  so  as  tho  piece  of 


hardwood  bears  up  against  the  shaft  at  tL 
square  centre  end,  and,  however   we  fin( 
the  shaft  untime,  the  gradual  bearing 
of  the  piece  of  wood  will  soon  cut 
absolute  dead  centie.    When  the  centre 
found  the  poppet  head  screw  should 
screwed  up  so  as  to  make  a  good  beai-ia, 
for  the  ordinary  ceuti'e,  which  is  then  pu 


Fig.  1. 


Fig.  2. 


into  the  poppet  head.  It  is  often  requiif 
to  face  up  the  end  of  a  job  between  T 
centres,  but  it  is  not  possible  to  do 
owing  to  the  tool  coming-  into  contact  wit 
the  poppet  head  centre,  hut  by  means 
a.  centre  with  a  piece  ground  or  cut  oi 
as  shown  (Fig.  2),  the  tool  can  be  plac( 
inside  the  circumference  of  the  ho' 
drilled  to  receive  the  poppet  liead  centr 

Gear  Wheel  Repair. 

The  method  described  of  pegging 
gear  wheel  in  June  24  issue  of  Engineerii 
World  is  an  old  one,  and  is  very  we 
known,  but  there  is  one  strong  objectioi 
and  that  is  the  great  danger  of  the  peg 
becoming  loose  and  unscrewing  with  tt 
vibration,  and  in  the  opinion  of  tli 
writer  the  method  described  m  May  G  issi 
is  by  far  the  best;  although  costing  niori 
it  will  give  better  service,  and  if  proper 
done  will  last  for  years  under  normal  coi 


ditions.      In  the  sketch  shown  i)eggii 
was   tried   with   disastrous   results,  tl 
piece  breaking  completely  away.  He: 
is  the  way  we  effected  a  sound  rei)air  ua 
a  new  casting  could  be  procured  from  i 
outside  foundry.      The  method  is  som 
what  similar  to  that  of  May  6  issue,  o 
the  rim  being  so  thin  a  dovetail  would 
hold,  so  a  piece  of  mild  steel  was  fitted 
shown  and  bolted  to  the  inside  face  of 
recess.    The  plate  opposite  is  a  balaai 
weight  to  counteract  ihe  out-of-halam 
effect  on  the  gear,  caused  by  the  ih 
teetli.    The  sketch  explains  the  idea, 
that  no  further  explanation  is  necess 
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The  World  of  Labour. 


By  plebeian. 

(Views  expressed  in  this  Section  are  not  necessarily  endorsed  by  the  Editor.) 


Trade  Unionism  and  Co-par inership. 

Trade  Unionists  will  have  noticed  with 
.interest  the  decision  of  the  House  of  Lords 
'in  the  case  of  the  Amalgamated  Society  of 
'ICarpenters  and  Joiners  v.  Braithwaite  and 
others.  It  may  be  remembered  that  the 
:;ase  concerns  the  action  of  t'lis  society  in 
^pxcluding  from  menxbership  certain  men 
,l)ecause  of  these  participating  in  a  co- 
Ipartnership  scheme  at  Messrs.  Lever  Bros., 
iPort  Sunlight.  The  joiners'  society  has 
:iever  disguised  its  hostility  towards  co- 
^oartnership.  It  believes  that  all  co-partner- 
I  Aip  and  profit-sharing  schemes  are,  m  essence, 
[(lystems  of  payment  by  results.  This  opposi- 
j  iion  culminated  in  the  incorporation  of  a 
jrule,  which  gives  power  to  any  district 
j*  management  committee  to  exclude  those 
j^jmembers  who  are  known  to  be  working  under 
k  co-partnership  scheme.  This  rule  refers 
'only  to  such  .schemes  as  make  pro\asion 
jior  the  operatives  to  hold  only  a  minority 
jbf  the  shares  concerned.  Presumably  no 
■opposition  will  be  offered  where  the  operatives 
jan  ultimately  aspire  to  a  niajority  holding. 
It  was  under  this  rule  that  Braithwaite  and 
'his  fellow  co-partners  were  expelled.  This 
exclusion  was  followed  by  an  application 
Dn  their  behalf  to  the  Courts  for  an  injunction 
f^gainst  the  society  to  restrain  the  lahter 
r^rom  carrying  into  effect  the  exclusions. 
NThe  Court  rejected  the  application  on  the 
[grounds  that  the  Trades  UMon  Act  of  1871 
Ijiebarred  the  Court  from  giving  consideration 
to  such  an  action.  The  Court  of  Appeal 
•  reversed  this  decision,  and  the  society  then 
i  took  the  case  to  the  House  of  Lords. 

{* Lever  Bros.'  Scheme. 

>   The  House  of  Lords  has  upheld  the  decision 
j  )f  (the  Court  of  Apjieal.    The  exclusions  are 
!  consequently  nullified ,  and  for  the  present 
'  it  any   rate   the   society   cannot  prevent 
j  members  from  becoming  or  remaining  co- 
jjartners.    This    decision    is    of    far  more 
!  importance  than  might  at  first  sight  seem. 
It  did  not  turn  solely  on  the  debarring  rule 
of  the  Joiners"  Society.    It  may  be  assumed, 
therefore,  that  participation  in  co-partnership 
floes  not  furnish  a  legitimate  reason  for 
I  excluding  a  men\ber  of  any  trade  union. 
I  The  decision  has  a  general  interest,  in  so  far 
[that  co-partnership  is  being  more  and  more 
j'advocated  as  a  means  of  adjusting  amicably 
the  relations  between  eniployers  and  their 
workpeople.    It    may    be    of    interest  to 
examine  briefly  the  scheme  over  which  the 
trouble    has    arisen.    Few    schemes  have 
attained  |such  jpublicity  and  prominence. 

i 


Its  founder.  Lord  Leverhulme,  has  repeatedly 
declared  that  it  took  him  a  life-time  to 
decide  on  the  exact  lines  his  plan  should 
take.  No  hastily-devised  scheme  this,  but 
one  formed  after  the  most  exhaustive  and 
careful  analysis  of  the  causes  which  resulted 
in  the  failure  of  so  many  of  its  predecessors. 
The  details  of  the  scheme  are  somewhat 
intricate,  and  not  a  few  misconceptions  exist 
as  to  its  precise  nature.  Its  n\ain  features 
are  that  partnership  certificates  of  one  pound, 
or  multiples  of  one  pound,  are  issued  to 
employees  who  make  a  written  application 
to  participate.  The  number  and  value  of 
the  certificates  which  are  issued  to  an 
employee  is  entirely  a  matter  for  the  com- 
pany. The  employee  has  no  say  in  the 
process  of  allotnxent,  although  provision  is 
made  for  grievances  to  be  investigated  in 
this  connection.  These  certificates  have  no 
market  or  negotiable  value  whatever.  They 
serve  m.erely  as  counters  upon  which  to 
calculate  a  yearly  dividend.  This  dividend 
is  paid  either  in  cash  or  in  shares  as  the 
employee  may  prefer.  It  is,  of  course,  not 
a  fixed  amount,  but  varies  with  the  profits 
of  the  company,  and  is  paid  (mly  after  the 
claims  of  the  preference  shareholders  have 
been  met  in  full  and  a  minimum  dividend 
of  5  per  cent  paid  on  the  ordinary  shares. 
As  is  well  knowTi,  the  whole  of  the  ordinai-y 
shares  of  Lever  Bros,  is  held  by  Lord  Lever- 
hulme. It  is  the  proud  boast  of  his  Lordship 
that  the  co-partner  emijloyees  are  thus 
virtually  placed  in  the  same  jiosition  as 
himself  with  res])ect  to  dividends. 

Co-partnership  and  Joint  Control. 

The  shares  have  a  negotiable  value,  and 
are  thus  a  real  addition  to  the  earnings  of 
the  workpeople.    Lever  Bros,  have  al\\a\s 
been  noted  for  the  fair  manner  in  which  they 
treat  their  employees,  and  it  is  needless  to 
state   that  any  co-partnership  profits  are 
additional  to  the  full  trade  union   rates  of 
wages.    It  may  be  a  cause  of  wonder  that 
certain  trade  unions  have  such  a  pronounced 
objection    to    co-partnership.  Personally 
we  think  it  entirely  unreasonable  to  object 
to  co-partnership  as  a  principle,  and  we  are 
convinced  that  it  furnishes  a  valuable  means 
of  promoting  the  interests  of  both  capital 
and  labour.    The  advanced  sections  of  the 
trade  union  movement  are  never  tired  of 
urging  the  claims  of  the  workers  to  a  share 
in  the  control  in  the  management  of  the 
enterprises    with    which    their    labour  is 
associated.         Co-partnei-shi})   furnishes  a 
practical  method    of    attaining    this.  An 
examination  and  an  understanding  of  the 
subject   would   prove   profitable    to  those 
workers  whose  emphatic  opposition  comes 
not  so  much  fronx  practical  experience  as 
from  distrust  of  the  employer.    What,  then, 
are  the  main  objections  of  those  who  have 
considered  ^the  matter  for  theuiselves  ?  It 
is  contended   that  all   co-partnership  and 
profit-sharing    schemes    provide    for  the 
participation  by_the  workers  in  only  those 


surplus  profits  created  by  their  extra 
diligence,  care,  and  industry. 

The  Economic  Basis. 

Robert  Owen  was  approached  on  one 
occasion  by  a  fellow  manufacturer  who  was 
full  of  disgust  at  the  lack  of  energy  and  the 
waste  displayed  by  his  employees.  "  If  they 
would  only  take  care  Avith  their  work  we 
could  save  £10,000  a  year.""  "  Why  don't 
you  offer  them  £5,000  as  an  inducement  to 
do  so,"  replied  Owen.  This  illustrates  the 
economic  principle  on  which  all  such  schemes 
rest.  It  is  well  exeniplified  by  the  under- 
taking which  co-partnership  applicants  are 
required  to  sign  at  Lever  Bros.,  and  which 
stipulates  that  they  will  not  waste  time, 
labour,  or  materials,  but  will  loyally  and 
faithfully  further  the  interests  of  the  firm. 
It  is  argued  that  as  the  worker  participates 
only  in  those  ]>rofits  which  are  created  by  his 
increased  efficienc}',  his  rights  to  a  share 
in  these  surplus  profits  should  be  secured, 
and  should  not  be  cancelled  arbitrarily.  Some 
.schemes  safeguard  the  employees'  interest 
in  this  respect  to  a  much  greater  extent 
tlian  others.  It  is  significant  that  Ijord 
Buckmaster,  in  giving  judgment  in  the 
Braithwaite  case,  declared  that  it  was  ex- 
tremely difficult  to  see  how  the  workers  at 
Port  Sunlight  could  be  considered  co-partners 
at  all.  This  objection  could  not  be  levelled 
against  certain  other  schemes,  notably  that 
of  Messrs.  Taylor's,  at  Batley.  This  latter 
scheme  seems  to  be  much  nearer  to  the 
attainment  of  real  co-partnershi]!  principles 
that  most  of  its  compeers. 

What  the  Unions  Fear. 

But  the  fundamental  reason  underlying 
t!ie  hostility  of  the  unions  Ues  in  the  suspicion 
that  co-partnership  is  a  covert  attempt  to 
undermine  the  loyalty  of  the  workers  to 
their  unions.  It  is  held  that  a  nxan  cannot 
be  a  faithful  co-partner  and  at  the  same 
time  adhere  resolutely  to  decisions  of  his 
imion.  Occasions  may  arise  such  as  a 
strike  when  the  co-partner  has  to  decide 
between  loyalty  to  his  firm  and  obedience 
to  the  dictates  of  his  fellow  trade  imionists. 
It  has  occurred  that  men  have  had  their 
co-partnership  terminated  because  of  parti- 
cipation in  a  strike.  Until  this  objection  is 
overcome  the  trade  unions  are  not  likely 
to  look  with  favour  upon  co-partnership. 
It  surely  should  be  possible  to  arrange  that 
the  retention  of  the  right  to  strike  shall  not 
debar  a  man  from  the  fruits  of  his  efforts 
as  a  co-partiier.  An  enquiry  into  the 
scheme  at  Lever  Bros,  some  few  years  ago 
arrived  at  the  conclusion  that  co-partner.ship 
and  trade  unionism  are  incompatible.  This 
was  a  representative  enquiry,  at  which 
directors,  co-partners  and  trade  unions  were 
all  represented,  and  it  sat  for  several  days 
before  terminating.  There  is  much  that 
is  good  in  co-partnership,  and  nothing  can 
be  lost  by  both  ur'ons  and  employer 
recognising  and  trying  to  accomiuodatu 
each  other's  views. 
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The  Trade  Union  Congress. 


"  Selfishness,  suspicion  and  superstition  can  only  be  crashed  by.  co-operation  and. trust. 
.  .  .  There  was  the  superstition  that  to  restrict  output  Avas  a  good  thing  for  the  wage-earner  and 
that  the  wage-earner  was  perfectly  justified  in  receiving  a  good  day's  pay  for  idling  half  his  time  doing 
just  as  little  as  he  could  and  turning  out  bad  work.  This  was  a  superstition  which  cut  right  against 
the  laws  of  economy  which  experience  had  showTi  to  be  true.  The  best  way  to  overcome  these  evils 
was  by  the  cultivation  of  the  spirit  of  brotherhood,  trustfulness,  and  of  knowledge.  The  great  benefit 
societies,  which  were  the  glory  of  our  age  and  which,  he  believed,  in  future  years  the  coming  historian 
would  describe  as  one  of  the  greatest  achievements  of  the  19th  and  20th  centuries,  had  been  built  up 
on  the  ground  of  trust.  Had  thei-e  been  no  confidence  they  would  never  haA^e  existed.  We  must  have 
trust  if  we  were  to  cast  out  suspicion." — Bishop  of  Liverpool  (Dr.  Chavasse),  at  Southport. 


'  The  54th  annual  meeting  of  the  Trade 
Union  Congress  was  opened  ab  Southport  by 
what  may  be  described  as  a  fighting  speech 
by  Mr.  R.  B.  Walker,  the  president.  A  civic 
welcome  was  extended  to  the  delegates  by 
the  Lady  Mayor  (Miss  Christina  Hartley). 
On  the  opening  day  very  httle  solid  business 
was  done,  but  on  Tuesday  some  very 
important  decisions  were  arrived  at.  It  was 
decided,  for  instance,  on  a  motion  by  the 
Building  Trade  Workers  that  no  full-time 
official  of  the  Trade  Union  Congress  or 
Joint  Council  should  retain  office  over  the 
age  of  70  years,  and  that  suitable  provision 
should  be  made  for  any  retiring  officer.  The 
mover  said  they  were  not  aiming  at  any 
particular  individual,  but  they  claimed  that 
the  movement  generally  would  be  better 
equipped  if  the  older  people  were  to  retire 
and  make  room  for  some  of  the  yoimger  men. 
It  is  understood  that  this  involves  the  auto- 
matic retirement  of  Mr.  C.  W.  Bowerman, 
M.P.,  general  secretary  of  the  Congress  since 
1911. 

•  Mr.  J.  H.  Thomas,  M.P.,  moved  the 
resolution  on  reparations,  which,  while  recog- 
nising that  the  decision  of  the  Reparations 
Commission  has  secured  for  the  German 
people  a  temporary  respite  from  the 
impossible  burdens  imposed  upon  them, 
affirmed  the  adhesion  of  the  Congress  to  the 
plan  of  International  Labour  for  the  restora-. 
tion  of  the  devastated  regions.  It  further 
declared  : — No  plan  for  the  restoration  of 
Europe  is  possible  unless  the  occupation  of 
the  Rhine  and  the  pohcy  of  force  are  aban- 
doned. Time  and  facilities  for  payment 
must  be  given,  and  German  industry  must 
not  be  stifled  if  France  and  Belgium  are  to 
be  restored.  There  must  be  an  impartial 
court  of  the  League  of  Nations,  to  which 


NOTES  ON  INTERNAL  GRINDING. 

(Continued  from  page  9. J 

work  wet,  and  to  grind  bronze,  brass  and 
cast  iron  dry.  There  are  exceptions  to  this 
rule,  as  in  the  case  of  the  necessity  of  keeping 
•'the  temperate  of  cast-iron  work  down,  in 
order  to  prevent  any  change  of  diameter  or 
shape  due  to  heating.  This  is  particularly 
true  of  thin  cast-iron  bushings.  When  work 
is  ground  dry,  it  is  necessary  to  have  a  means 
of  carrying  away  the  dust,  so  as  to  protect 
the  operator  and  keep  the  machine  clean. 

Dry  gi-inding  is  the  general  practice  in 
connection  with  the  cylinder  grinding  machine. 
In  order  to  secure  the  advantages  of  dry 
grinding  and  at  the  same  time  maintain  a 
'uniform  temperature  of  the  Avxtrk,  water  can 
be   cu-culated  tlirough  the   jacket  of  the 


difficulties  and  disputes  can  be  referred  for 
arbitration. 

A  resolution  which  caused  a  disturbance 
was  that  on  International  Labour  Legislation. 
The  resolution  reminded  the  British 
Government  of  its  obligation  to  ratify  the 
maternity  and  hours  conventions  of  the 
■Washington  Conference,  and  expressed  regret 
that  any  Parl'aments  should  be  declining  to 
give  timely  and  adequate  consideration  to 
the  decisions  of  the  International  Labour 
Office.  The  proposal  of  the  Swiss  Govern- 
ment to  hold  sessions  of  the  International 
Labour  Conference  only  once  every  two 
years  was  described  as  "  the  beginning  of 
real  and  determined  opposition  to  inter- 
national Labour  legislation  by  certain  Govern- 
ments and  employers,"  and  the  resolution 
called  upon  the  British  Government  to  insist 
that  meetings  should  be  held  at  least  annually. 

One  delegate  described  the  International 
Labour  Office  as  one  of  the  most  reactionary 
weapons  of  a  reactionary  Government,  and 
Mr.  J.  R.  Clynes  expressed  himself  very 
strongly  on  the  question. 

Referring  in  the  course  of  a  debate  to 
trade  union  expenses,  Mr.  J.  T.  Brownlie, 
of  the  Engineering  Union,  told  delegates  that 
in  the  60  years  of  its  existence  the  A.S.E. 
had  paid  in  contributions  £17,000,000,  and 
its  administration  expenses  were  a  little 
over  £2,000,000. 

A  decision  of  primary  interest  to  the 
engineering  industry  arose  when  Mr.  J.  D. 
Lawrence,  of  London  (Amalgamated  Engi- 
Engineering  Union),  moved  the  reference 
back  of  that  portion  of  the  General  Council's 
report  which  dealt  with  the  Council's  part 
in  the  negotiations  with  the  employers  and 
the  Government  during  the  engineering  a-nd 
shijibuilding    trades    dispute.     The  many 


engine  cylinder  and  over  the  outside,  and  the 
dust  exhausted  by  air  suction  through  a  port 
in  the  cjlinder  head. 

Holes  with  Kcyways. 

In  grinding  holes  in  which  keyways  are 
cut,  a  wheel  with  a  relatively  wide  face  is 
absolutely  necessary  because  of  the  tendency 
of  the  slots  to  break  down  the  abrasive.  For 
the  same  reason,  wheels  used  on  work  of 
this  character  are  usually  one  or  two  grades 
harder  on  account  of  the  moi'e  severe  service 
im])osed  upon  them. 

Amount  of  Stock  for  Grinding. 

The  amount  of  metid  to  be  left  for  removal 
by  the  internal  grinding  machine  requires 
careful  consideration.  The  correct  amount 
depends  upon  the  diameter  and  length  of 


thousands  concerned  in  the  dispute,  particn 
larly  those  who  were  locked  out,  felt  that  ; 
great  deal  of  valuable  time  was  wasted  ii 
futile  negotiation.  Those  who  were  on  tin 
streets  were  largely,  if  not  entirely,  Avithou 
the  presence  of  their  leaders  in  organisim 
their  public  campaign.  There  was  an  in 
cessant  trotting  to  and  fro  of  the  represent;! 
tives  of  the  various  imions,  iiicluding  th( 
General  Council,  begging  and  pleading  witl 
the  employers,  who  were  impervious  to  su(  1 
appeals.  There  were  resources  at  the  dis 
posal  of  the  engineering  unions  which  couic 
have  been  employed.  The  men  engaged  ii 
the  pubHc  utility  services  in  London  woulc 
have  come  to  their  assistance  if  a  call  haf 
been  made. 

Mr.  John  Hill,  of  Newcastle  (Boilermaker^ 
and  Iron  and  Steel  Shipbuilders),  in  defendini 
the  General  Council,  said  the  C£uestion  was  ni  > 
touched  by  that  bod 3'  until  all  partis 
concerned  in  the  dispute  made  a  defini'' 
request  that  the  Negotiating  Committee  << 
the  General  Council  and  the  Labour  part  \ 
should  take  the  matter  up.  The  question  ^ ' 
calling  for  the  support  of  the  workers  11 
public  utility  services  was  carefully  cop 
considered  by  the  official  representatives  " 
all  the  unions  concerned  and  set  aside  as  n  > 
being  a  practical  proposal  to  solve  th(i 
difficulty. 

Eventually  Mr.  J.  T.  BrownUe,  presideii 
of  the  Engineering  Union,  said  there  wen 
incidents  connected  with  the  dispute  whii  1 
would  be  best  forgotten,  after  Avhich  tin 
resolution  was  withdrawn. 

There  was  a  scene  of  disorder  at  Wedni  > 
day's  meeting  arising  out  of  ^\hat  apiiearn 
to  be  a  discreditable  dispute  between  t!i' 
Sailors'  and  Firemen's  L'nion  and  flu 
Amalgamated  Marine  Workers'  Union. 


the  hole  to  be  ground,  whether  the  -work  i 
hardened  or  not,  and  how  nearly  square  th> 
boring  is  with  the  surface  of  the  bloc  in  th 
case  of  the  cylmder  grinding  machine. 

It  is  common  practice  to  have  the  borijii 
machine  bring  the  hole  to  within  abom 
•010  in.  of  size. 


Newfoundland  Iron  Ore  for  Germany. — Thi'i  > 
quarters  of  a  million  tons  of  ore  are  to  be  deliver 
to  Rotterdam,  from  Wabana,  for  transhipment,  \ 
canals,  into  Germany.     Twelve  steamers  carry 
11.000  tons  of  ore  a  month  are  to  sail  to  Rotterd; 
between  now  and  December.    Overseas  shipments 
iron  ore  from  Wabana  have  been  practically  . 
since    1914.        Tlie   new    contracts   with  Gernin 
agencies  will  not  only  bring  about  a  revival  of  p:' 
war  prosperity  in  tliat  district,  but  will  create  u 
exceedingly  greater  activity  in  the  Wabana  distriv  t 
— Renter. 
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Engineering  Literature  of  the  Week. 

ABSTRACTS  OF  IMPORTANT  AND  INTERESTING  ARTICLES. 


'  electric  water  HEATING. 

Last  week  we  aiiiioimced  that  the  West- 
lirtSter  Electric  Supply  Oorpoiration  had 
1  istitiitecl  a  special  rate  of  Id.  per  unit  for 
^leetric  water  heaters  of  the  storage  type. 
I'Ke  Corporation  is  to  be  congratulated 
j  pen  its  enterprise,  which  will  be  followed 
ij^'ith  great  interest. ,  This  company  has 
I  jr  many  years  worked  with  great  skill  and 
iiuergy  in  deYeloping  the  aaixiliary  uses  of 
|;lectricity,  finding  in  these  the  most  appro- 
priate sources  of  additional  revenue  for  an 
indertaking  02:)erating  under  limited 
! snure  in  a  restricted  airea  largely  of  a 
;?sidential  character.  The  water  heating 
reposition  is  put  in  the  simplest  possible 
prm  to  the  consamier.  No  extra  meter 
Y  wiring  is  involved,  as  the  appliance  is 
limply  connected  up  to  any  circuit  and  a 
ijleduction  of  100  nnits  per  quarter  made 
ir'om  the  meter  reading  per  quarter  for 
!|*verv  50  wattis  of  mied  capacity  in  the 
if^eater  used  continuously.  The  connec- 
tions are  sealed  bv  tbp  Oorp'OTation,  sO'  that 
•  igeniouis  manipulations  cannot  be  made 
h  obtain  any  of  the  normal  electricity 
'upplv  at  the  water-beatinsr  rate.  One 
'ay  of  reiTardiiig  the  proposition  is  that  it 
^  eouivalent  to  the  supply  of  units  for 
iiixiliarv  purposes  at  a  low  rate  for  con- 
jnmption  bevond  a  certain  amount. — 
'Electrical  Industries. 


^RUSSIAN  iv;etallurcy  and 

«'  SEMI-STEEL. 

\_  M.  Leon  Dlougatoh  has  given  an 
j  ccount  in  the  July  number  olRprue  de 
(letaUnrr/ie  of  the  first  congress  of  Russian 
f  uetallurgisits  held  since  the  beginning  of 
''he  war.  It  took  place  at  Moscow  in 
November.  1920,  when  220'  professors. 
Engineers  and  metallurgists  liad  oresented 
0  them  69  papers,  of  winch  no  less  than 
1 16  weii'e  of  scientific  charactea'. 
i  The  programme  wa-s  divided  into  two 
lections,  theoretical  and  practical.  The 
prmer  admitted  of  seven  sub-sections, 
[  laving  the  following  caiotions :  (^)  Metal- 
'uro-ical  raw  materials,  (2)  special  regional 
[iroblems,  (3)  railways  and  transDort  in 
i  elation  to  metallurgical  industries,  (4) 
Economical  aspects  with  special  reference 
f*o  the  standardisation  of  both  raw  and 
banufactured  metallurgical  material,  (5) 
»netallur£fical  resources,  of  Pfnsisia ,  ''6)  the 
[elation  of  metallurgy  to  modem  industry, 
I  7)  technical  societies. 

'  The  practical  session  was  devoted  to  such 
Vubjects  as  the  lack  of  raw  materials  and 
j  he  steps  to  be  taken  to  o-<^ercome  it;  the 
j  ebirth  of  Russian  metallurgical  indus- 
j  ries;  essputial  means  of  cnmmiinication 
To  eff°ct  this-  mines  and  ""eoloq'y  from:  the 
I  netallurp"ical  aspect;  technical  schools  to 
yOie  placed  on  a  new  base'  to  meet  the 
current   needs   of    the   country.  These 
niestions  were  thoroughly  discussed,  and 
t  was   decided  that  peat-coke  must  bei 
I  extensively  used  both  in  Wast  furnace  and 
jnipola  practice-  as  the  Donetz  coalfield 
[:'ould  not  be  relied  upon  to  produce  coke 


for  a  considerable  pieriod..  The  five 
following  resolutions  were  passed  :  (1)  The 
maximum  amount  of  turnings,  as  they 
rapidly  deteriorate,  must  be  used  whenever 
possible.  (2)  Trials  must  be  made  for 
using  turnings  m  the  coke-fired  blast- 
furnaces, as  they  have  already  been  a 
success  in  the  charcoal-fired  ones.  (3)  A 
works  at  Moscow  must  be  siDecially  laid 
out  for  the  baling  of  turnings,  in  order 
that  they  can  be  used  in  Siemens  furnaces. 
(4)  New  steel  and  east-iron  tm-nings  must 
preferably  be  used  in  cupolas,  and 
their  needs  satisfied,  then  open-hearth 
fumaces  and  blast-furnaces.  (5)  Briquet- 
ting  works  must  be  insitalled  in  the  varioiis 
metallurgical  centres,  in  order  that 
turnings  may  be  most  economically  worked 
up. 

After  setting  out  definitely  the  most 
urg-ent  lines  of  communication  to  be  con- 
structed, the  Congress  then  laid  down  the 
basic  principles  tO'  be  followed  in  the 
building  up  of  their  metallurgical  indus- 
tries, and  amongst  fhese  are  found  the 
following  :  (1)  The  utilisation  of  very  rich 
iron  ores  in  order  tO'  re^duce  to  a  minimum 
tbe  amount  of  fuel  necessary.  (2)  The 
use  of  turning's  and  mill  scale  wherever 
possible.  (3)  The  reduction  to  a  minimum 
of  the  pig  iron  used  in  the  open-hearth 
fumaces.  (4)  The  extensive  utilisation  of 
peat  in  gas  producersi.  (5)  The  use  of 
powdered  fuel.  (6)  Semi-steel  to  be  used 
as  mucli  as  possible,  as  this  introduces  a 
dual  economy  by  reducing  the  consumption 
of  both  steel  and  foundry  pig  iron. 

Semi-steel  has  evidently  been  studied 
considerably  in  Russia,  especially  by 
Professors  B'otchvar  and  Kaliumkoff. 
According  to  these  workers,  tbe  best  type 
of  semi-steel  is  that  possessing  a  structure 
consisting  only  of  graphite  and  pearlite. 
The  heating  of  semi-steel  to  within  the 
range  of  100  to  600  deg.  Cen.,  followed  by 
slow  cooling,  is  practically  witliout  effect 
on  either  its  texture  or  mechanical  proper- 
ties. Heated,  however,  to  800  deg.  Cen., 
and  rapidly  cooled,  semi^steel  takes  the 
quench  ancl  shows  a.  texture  consisting  of 
martinsite  and  g-raphite. — Foundry  Trade 
Journal. 


THE  FINISHED  PRODUCTS. 

In  some  firms  the  engineer  responsible 
for  the  product  seems  content  merely  to 
outline  the  broad  scheme  on  wkich  a 
chassis  is  to  be  produced.  The  cbief 
draughtsman  considers  it  his  sole  province 
to  translate  this  into  a  seiies  of  g-eneral 
arrangement  drawings,  other  draughts- 
men being  responsible  for  the  necessary 
detail  drawings  which  are  passed  on  to 
those  who  deal  with  the  tooling  and  pro- 
duction. The  chassis  are  produced  straight- 
away in  the  works,  sometimes  in  consider- 
able batches,  and  to  the  customers  is 
allotted  the  privilege  of  testing  and  dis- 
covering the  w^eak  spots.  The  only  advan- 
tage attaching-  to  this  system  is  that  the 
car  is  quickly  on  the  market.  No  firm 
can,  however,  hope  to  build  up  a  sound 
or  lasting  reputation  in  this  way. 


The  other  metbod  is  foi-  tliose  respon- 
sible for  the  design  to  be  also  actively 
engaged  throughout  tbe  evolution  and 
perfection  of  the  chassis  itself,  and  there 
is  little  doubt  that  the  harder  portion  of 
the  task  is  not  the  design  of  the  chassis 
per  se,  but  the  securing  from  that  design 
the  utmost  possible  in  the  way  of  perform- 
ance and  efficiency  without  great  sacrifice 
of  objective,  or  losing  the  adaptability  of 
the  parts  to  ease  of  production.  In  brief, 
reliability  and  efficiency  combined  with 
low  cost  are  the  factors  that  build  reputa- 
tion. These  far  outweigh  any  meritorious 
originality  of  design,  which,  in  no  way 
compensates  for  poor  perfonnance. 

A  certain  fiim,  possessing-  an  enviable 
reputation,  have  notoriously  changed 
their  design  but  little,  and  this  design 
embodies  nothing  but  parts  of  well-tried 
type.  They  have  concentrated  their 
efforts  on  meticulous  care  in  manufacture 
and  the  most  laborious  road  testing  to 
secure  the  undoubted  success  that  has  very 
properly  attended  their  efforts.  Such  a 
firm  have  an  intimate  knowledge  of  their 
chassis  based  on  arduous  road  usage  that 
is  completely  lacking  in  certain  other 
org-anisations. 

It  is  frequently  to  be  noted  that  there 
is  an  improvement  noticeable  in  a  firm's 
products  when  that  firm  are  engaged  in 
racing.  _  This  is  not  the  direct  outcome  of 
the  racing  per  se,  the  value  of  which  is 
often  overrated.  The  fact  is.  that  with 
some  firms  their  racing  cars  are  the  only 
ones  with  which  they  are  thoroughly 
familiar  from  the  point  of  view  of  reallV 
strenuous  use,  and  when  the  design  of 
such  cars  has  not  departed  radically  from 
standard  the  experience  has  proved  very 
valuable  indeed.  It  is  a  moot  point,  how- 
ever, whether,  had  the  energy  and  expen- 
diture being  directed  to  adequate  but  less 
spectacular  testing  of  standard  chassis, 
even  greater  advantages  to  the  product 
and  the  user,  and  therefore  the  industn% 
might  not  have  accrued. — The  AiUotyiobile 
Engineer,  Augaist,  1922. 


THE  POWER  LOAD. 

As  regards  electrical  power,  the 
development  of  industrial  loads  which 
are  in  use  generally  outside  lighting  hours 
has  enabled  power  engineers  to  charge 
lesis  for  power,  partly  on  account  of  the 
bulk  requirements,  and  partly  because 
the  standing  expenses  can  be  spread  over 
a  larger  portion  of  the  day.  The  resist- 
ance furnace  load  is  ideal,  as  both  power 
factor  and  load  factor  approach  unity, 
and  some  English  engineers  have  already 
given  them  preferential  power  rates. 

There  is  every  likelihood,  for  a  number 
of  reasons,  that  power  costs  will  come 
down  in  the  near  future,  and  electrical 
power  "on  tap"  will  then  become  uni- 
versal. Among  the  causes  that  are  contri- 
buting to  this  result,  Mr.  J.  G.  Pearce  in 
an  article  in  "The  Metropolitan-Vickers 
G-azette,"  mentions  the  centralisation  of 
power  supply  into  a  small  number  of  large 
stations,    partly    through  inter-linkino- 
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schemes  wliioli  enable  power  stations  to 
aid  one  anotliei  in  times  of  peak  load; 
also  simpler  and  easier  tariff  systems  and 
modified  Aviiin^i'  rei^nlatinns. — Elecfni's. 


EFFICIENT  ANNEALING  OF 
MALLEABLE  CASTINGS. 

In  reply  to  a  question  recently  appear- 
ino-  in  tlie  transactions  of  tlie  American 
Society  for  Steel  Treating,  on  "  What  is 
the  shortest  time  in  which  malleable  cast- 
ing's can  be  annealed  to  produce  the  best 
malleable  qualities?"  H.  A.  Schwartz, 
manager  of  research,  National  Malleable 
Hastings  Oo.,  Cleveland,  gives  the  follow- 
ing:— 

A  strictly  correct  reply  would  probably 
be  infinity  Viiice,  speaking  broadly, _  eveiy 
means  of  accelerating  graphitisation  is 
detrimental  to  the  ductility  of  the  pro- 
duct. A  strictly  logical  conclusion  thus 
would  indicate  that  the  slower  the  process 
Ihe  better  the  product,  hence  the  best  pro- 
duct can  be  made  only  in  infinite  time, 
(jraphitisation  proceeds  more  rapidly  and 
less  completely  the  higher  the  tempera- 
ture. Its  commercial  execution  is  accom- 
plished by  holding  the  metal  for  a  time 
at  a  temperature  well  above  A,,  and  then 
cooling  in  such  a  manner  that  the  metal 
shall  be  at  or  near  Aj  for  a  sufficient  time 
to  complete  the  reaction. 

Time  will  be  saved  by  executing  the 
preliminary  treatment  at  the  highest  pi-ac- 
tical  temperature.  However,  the  higher 
temperature  the  coarser  the  tempei 
cai'bon  granules  and  the  less  strensth  and 
ductility,  consequently  there  is  a  limit  to 
the  time  to  be  saved  by  raising  the  initial 
temperature.  Oommei'cial  opinion  varies 
as  to  Ihe  highest  safe  temperature.  vSonie 
manufacturers  feel  it  unsafe  to  go  above 
1,500  deg.  Fall.  ;  others  go  as  high  as 
1,850  deg.  Fall.  The  former  makes  for 
quality,  the  latter  for  speed.  A  tempera- 
ture of  1,600  or  1,625  deg.  Fall,  is  perhaps 
a  conseiwative  middle  course. 

Cbmmercial  practice  varies  with  I'espect 
to  the  completion  of  the  reaction.  Some 
metallui-gisits  cool  slowly  throug'h  the 
critical  range ;  others  feel  it  better  to 
maintain  a  c(nistant  temperature  just 
below  A,  for  some  time.  The  latter  course, 
no  doubt,  saves  time  but  requires  very 
accurate  control  to  avoid  passing  above  A^ 
by  accident.  Graphitisation  can  be 
accelerated  by  an  increase  in  carbon  or 
silicon,  both  of  which  deteriorate  the 
cjualily  of  the  metal  when  present  in  too 
large  an  amount.  Here  again  speed  is 
had  at  a  siacrifice  of  quality. 

In  the  early  days,  using  carbon  and 
silicon  in  amounts  now  considered  exces- 
sive, it  was  very  common  to  occupy  seven 
days  for  the  annealing  cycle.  The  recent 
improvements  in  malleable  castings  were 
accomplished  in  part  by  reductions  in 
cai-'bon  and  occasiionally  silicon  and  by 
greater  annealing  precautions.  The  time 
for  annealing  has  thus  risen  for  two 
reasons.  The  writer  has  frequently 
annealed  metal  in  small  commercial 
furnaces  in  8|  to  four  days.  The  metal 
was  never  of  superior  quality  and  fre- 
quently very  unsatisfactory,"  and  this 
attempt  to  hasten  deliveries  was  definitely 
abandoned. 

The  design  of  heating  furnace  also 
afiects  the  answer,  since  uniform  rapid 


heating  is  difficult  to  attain  in  large 
furnaces;  but  such  furnaces  are  economi- 
cal of  fuel  and  space.  Under  commer- 
cial conditions  and  on  an  operating  scale, 
the  Avriter  would  regard  with  suspicion 
metal  annealed  in  less  than  seven  days 
and  would  not  reg"ard  10  or  11  days  as 
excessive.  Where  particular  importance 
is  attached  to  ductility  and  to  machine 
ability,  without  sacrifice  of  strength,  still 
longei'  times  may  be  called  for.  A  single 
piece  of  infeiior  quality  could  no  doubt 
be  produced  experimentally  in  around  50 
or  60  hours. — Canddian  F ound rynmn . 


HOW  TIGHT  SHOULD  A 
BEARING  BE? 

In  the  first  place,  whatever  their  metal, 
the  bearings  should  be  tight  enough  not 
to  shake  and  loose  enough  to  turn  with 
reasonable  ease.  For  l  epair  work  I  think 
the  swing  test  most  prai tit  ;d,  but  if  there 
aie  miciometeirs  in  the  sho])  it  may  save 
iinie  and  unnecessary  fitting  first  to 
measure  the  bearing  and  journals.  In  any 
case  on  repair  work  the  latter  might  have 
to  be  measured  for  ovality. 

But  heie  we  come  to  ihe  ])oint  wheie  we 
must  (littei entiate  betA\-epu  the  bronze  and 
white  metal  bearings,  I  favour  "  W.P's  " 
allowances  of. 0015  to  .0030  in.  for  bro-.ir'.c 
and  .001  to  .00'2  for  white  metal,  though 
I  do  not  suggest  a  full  range  of  Newall 
gauges. 

For  ordinary  repair  woik,  however,  the 
swinging  test  will  be  the  readiest,  and  in 
this  the  diameter  of  the  ciank  jiin  is  a 
factor  to  be  considered,  for  obviimsly  the 
furthe<r  its  bearing-  surfaces  are  away  from 
its  ceiitie  the  greater  leverage  will  they 
work  at,  and  thus  any  tightness  would  be 
more  felt  on  a  large  diameter  journal  than 
on  a  small.  This,  however,  is  not  a  factor 
that  one  can  allow  for  quantitatively ;  but 
it  is  one  to  be  borne  in  mind,  and  allowed 
for,  when  trying  the  tightness  of 
bearings. 

"X"  suggests  the  most  definite  differen- 
tiation for  the  two  sorts  of  bearing  in  the 
swinging  test.  He  suggests  that  with 
bronze  bearings  that  aie  to  be  run  in,,  the 
connecting  rod  hanging  from  the  journal 
should  be  capable  of  being  swung  round 
a  complete  revolution,  Avliile  if  not  to  be 
run  in  the  rod  should  be  capable  of 
swinging  two  revolutions.  Foi-  white  metal 
bushes  he  would  only  allow  a  quarter  of 
a  revolution  swing,  assuming-,  of  course, 
in  all  cases  that  the  bearings  are  first 
carefully  (  leaned  and  oiled.  I  do  not 
think  anyone  will  quarrel  with  the 
allowance  of  tightness  foi"  the  bi'onze 
bushes,  but  possibly  rather  more  latitude 
niig'ht  be  allowed  for  the  white  metal. 
Still,  it  is  not  absolutely  essential.  I 
know  of  at  least  one  finn  that  clamps  its 
engine  bearings  down  tight,  and  then  by 
the  combined  etforts  of  an  engine  starter 
and  a  shoji  gang"  shoving  the  hapless 
vehicle  m  low,  gear,  somehow  or  other 
they  g-et  the  engine  staited  and  the  shafts 
then  make  their  own  bearing.  It  may 
sound  barbarous,  and  it  is  abominably 
bad  for  a  maohine  as  a  whole,  but  I 
remember  it  nsed  to  be  done  80  years  ag"o 
on  certain  hioli-speed  steam  engines  when 
the  foreman  was  not  looking. — yfotor 
Transport,  August  14.  1922 


A  NEW  TYPE  OF  DOUBLE-ACTINC 
TWO-CYCLE  DIESEL  ENGINE. 

A'ery  considerable  advantag*es  wouli 
result  in  regaid  to  reduced  weight  aii^ 
space  occupied  from  ihe  ai)]dication  of  tli 
double-acting  principle  to  the  tAvo-cytii 
Diesel  engine,  but  the  difficulty  has  bepi 
to  devise  a  type  minus  undue  complicatio; 
of  design.  Shoitly  before  the  war  Messi> 
Blohni  &  Vosis,  working  in  conjunctiu 
with  Mascliinenfabrik  Augsburg-Niirn 
berg,  installed  a  set  of  double-actin; 
engines  in  the  motor  ship  Fritz,  it  is  stated 
with  fairly  satisfactory  results,  but  thi 
machinery  in  the  case  of  this  ves.sel  appeal 
to  have  embodied  the  disadvantage  of  ovci 
complication  referred  to,  and  the  desigi 
lias  not  been  repeated.  The  Fritz  was  taknj 
over  under  the  terms  of  the  Peace  Treat  \ 
being  now  owned  by  the  Elleiman  Line 
]..td.,  and  it  would  be  interesting  to  knu^ 
the  results  obtained  by  her  British  ownei  - 

More  lecently  the  North  British  Die-e 
Engine  Works  Ltd.  have  been  expei  i 
nuiiiting  with  a  new  design  of  double 
acting  two-cycle  engine  which  possess^ 
several  novel  features.  A  patent  has  beei 
taken  out  for  this  new  type  in  the  join 
juinies  of  the  North  British  Diesel  EngiiK 
Wcnks  and  Mr.  J.  C.  M.  Maclagan,fh( 
inventor  of  the  eiigiiie,-and-an  experiment;! 
engine  has  been  built  by  the  firm,  liaviiu 
two  cylinders  11^  in.  in  diameter  by  If^iu 
l)i4on  istroke,  capable  of  developing  24i 
ti.li.p.  at  250  revs,  per  minute.  Tb 
ex])erimental  engine  is  stated  to  have  give' 
such  satisfartoiy  results  that  the  firm  aii 
]n'oceeding  with  the  constniiction  of  : 
three-cylinder  set  having*  cylinders  24^  in 
in  diameteir  with  a  iiiston  stroke  of 44  in. 
and  intended  to  develop  2,000  b.h.p.  at  Pli 
tevs.  jjer  minute. 

The  most  noteworthy  feature  of  the  ne\ 
desiig'ii  is  that  the  cylindei'  reci])rocate 
synchronously,  or  approximately  so,  Avit 
the  pistons,  but  through  a  much  siiialle 
stroke.  The  cylinder  drive  is  taken  froi 
the  cam-shaft.  The  :sicavengiiLg  ])orts  ar 
uncovered  by  the  relative  movement  of  th 
cylinder  to  the  cylinder  covers,  and  th 
exhaust  jiorts  are  uncovei'ed  by  the  relativ 
movement  of  the  piston  to  the  cylinders. - 
The  Sln])hiiihh'r. 

THE  CALEDONIAN  CANAL. 

Before  the  war  the  Caledonian  Canal  wa 
a  self-isupportiiig  undertaking.  In  receu 
yeai's  it  has  been  a  somewhat  liea\';v-  cliai  u 
(ui  (jovernment  funds,  and  The  Scofsmm 
tells  us  that  the  House  of  Commons  will  1; 
asked  to  provide  as  a  Supplementary  Esti 
mate  some  £15,000  during  the  curreu 
financial  year  to  cover  the  working  defi(  i 
on  the  canal.  How  has  this  come  about 
We  can  only  assume  that  Governmeii 
control  has  had  something  to  do  with  it 
The  Grand  Junction  Canal,  which,  by  tli 
way,  has  ju.st  declared  a  dividend  for  tii 
half-year  of  4  per  cent,  includes  in  th' 
aocoumts  i'(i08  on  adjustment  of  finn 
accoaint.s  with  Government."  Few  of  u 
are  without  experience  of  the  ways  o 
Government  accountants,  their  ]iedantrv 
l)rocrastination  and  saipreme  inditfereiK 
to  the  convenience  of  others.  If  th 
(Tovernment  stuffed  the  Caledonian  fuU  o 
officials  and  accountants  during  tlie  va 
and  left  the  canal  at  the  mercy  c 
accountants  at  the  Armistice,  we  ran  onl; 
be  sunn'ised  that  the  deficit  is  not  larger 
The  full  facts  are  not  before  us,  and  we  cm 
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aly  jiidge  this  case  by  our  ex])erience  of 
'thers.  It  flid  not  take  Sir  Eric  (xeikles 
ery  long  to  give  the  I'aiilways  50  millions, 
lut  canal  accounts  have  to  wait,  and 
.ecause  a  State-owned  canal  which  paid  its 
I  ay  before  tlie  war  failed  to  do  so  durin,<i' 
lie  war  and  is  now  faced  by  a  isubstaiitial 
eficit,  local  authorities  are  to  be  invited 
)  take  it  over.  We  are  all  for  enioura.o- 
ig  local  authorities  to  take  an  active 
iterest  in  canals,  and  we  believe  the 
cottish  County  Councils  concerned  coaihl 
lake  the  Caledoirran  Canal  pay  very  well, 
Hit  the  State  ought  to  hand  over  its  pii'o- 
'eaty,  if  it'  wishes  to  part  with  it,_  in  a 
ecent  condition  of  repair  and  without 
[.ability  of  any  kind. — Canals  ami  Water- 
iays. 

n 

SOME  NOTES  ON  FUEL  WASTE. 

Waste  pioducts  become  bye-products  as 
!i  industry  progresses.  The  movement  is 
|0W,  to-day,  perlraps,  but  it  is  quickei- 
lau  it  was  a  century  ago.  For  example, 
^though  it  was  pioved  early  in  the  18th 
I'ntury  that  1  cubic  foot  of  Newcastle 
fial  produced  18(1  ft.  of  gas,  gas  was 
Ideated  as  a  waste  ])i  ()duci .  It  M*ais  not 
s-sed  until  in  17T2  Wiilliam  Murdoch 
jghted  his  lionse  with  it.  It  nuide  its 
-jpearance  in  the  London  streets  some  15 
j_«3ars  afterwards,  and  did  not  become 
general  until  after  the  middle  of  the  I9th 
L'utury. 

I  In  the  same  way  the  bye-jiioduct s  of  tai' 
[ere  treated  a.s  waste  in  England,  while, 
,1  Saarbrticken  during  the  last  half  of  the 
|3tli  century  the  coke  ovens  wei  e  desi^liu'd 
if-i  as  to  condense  the  volatile  j)roducts, 
fid  bitumen,  burning  oil,  lampblack  and 
1,1-ainnioniac  were  manufactured.  In 
!.;otland,  solid  ])araffin,  l)urning  and 
I  bricating  oils,  were  made  from  shale  oil. 
i,  The  utilisation  of  tar  bye-products,  i.e., 
ij,v'es,  medicines,  perfumes,  flavouring 
jl  aterials,  is  due  to  a  combination  of 
I  ilicate  procesHes  of  more  recent  date.  In 
■  lis  direction  the  impetus  given  by  the 
Ijai-  is  too  notorious  to  need  further  men- 

r- 

ii  Apart   troni  wasting  ■oppoitunities  to 
pvelop  all  products  obtainable  from  coal, 
i  e  ai-e  still  suffering  from  the  waste  of  the 
aterial,  when  obtained,  throug*h  unskil- 
hl  handling.    Among-st  these  sources  of 
I  aste  maybe  mentioned  (1)  unslcilled  fire- 
'en,  who  are  careless  in  regulating  tlie 
I'lpply  of  coal  or  air,  and  thus  do  not 
\  cure  the  highest  possible  degree  of  com- 
I'lstion.    (2)  l?oilers,  dirty  or  scaly  inside 
^id  outside.    Sooty  economiser  pipes  and 
ined  superheater  tubes.      (3)  Priming. 
)  Dampers   insufficiently   regulated  to 
cet  changes  in  the  load.    (5)  Air  leak- 
^es  in  the  brickwork,  down-take  doors, 
imper  slots,  etc.    All  these  are  causes  of 
ss  of  heat,  or,  in  other  words,  coal  is 
lined  for  which  no  result  is  obtained. 

Waste  of   fuel   in   domestic  grates. 
Inch  is  the  cause  of  smoke  nuisance, 
j  ack  fog  and  dirt  in  large  cities.  The 
[Ore  general  adoption  of  central  heating 
[ould  no  doubt  effect  a  great  saving.  Fur- 
j'ler  waste  of  fuel  occurs  in  exhaust  steam 
id  in  the  non-utilisation  of  hot  conden- 
ng  water,  which  is  being  discharged  into 
vers  and  ponds  or  into  the  atmosphere 
j  om  atmospheric  coudeniseiis  and  cooling 
I  'Wers.      This  amounts  to  a  very  great 
'  tal  when  we  consider  that  the  beat  units 


carried  away  in  the  exhaust  steam  are 
equal  to  the  total  beat  in  the  siteaju  at 
admission  to  the  steel  cylinder,  less  that 
tiansformed  into  work  oi  l(i>t  iu  cylinder 
condensatiim.  It  may  safely  be  reckoned 
that,  after  it  has  done  its  work,  80  per 
cent  of  the  heat  in  the  steam  supplied  to 
the  engine  is  available  in  the  exhaust  for 
heatin<>  purposes.  The  same  may  be  said 
of  the  lieat  taken  up  in  water  used  for 
condensing  jjurposes. 

The  technical  adviser  to  the  Controllei- 
of  Cbal  Mines,  Mr.  D.  Wilson, 
A.M.Inst.E.E.,  who  recently  visited  24 
selected  collieries,  considers  that  complete 
electrification  would  save  75  per  cent  of 
the  18, 000, 000  tons  of  coal  now  used  at 
the  British  collieries.  This  is  mostly  low 
grade  coal,  and  furnaces  would  in  maii\ 
cases  have  to  be  altered  in  order  to  use  it 
ni  our  industries.  He  summarises  tlie 
luincipal  reasons  for  the  low  efficiency  of 
the  steam  jdant  at  the  collieries  be  visiti'd 
as  follows:  (I)  riiskilled  fiiemen;  (2)  un- 
suital)le  IxniU'r  fuiuaces;  (•})  ail'  leakages 
into  flues,  etc.  ;  (4)  radiation  losses  due  to 
(a)  improi)er  housing  of  boilers,  (/;) 
not  efficiently  covered  boilers,  (c)  not 
efficiently  covered  ])ipiiig ;  (5)  inefficient 
draining  of  steam  pi])es ;  (6)  leaking  of 
steam  valves  and  pipe  joints;  (7)  the  use 
of  cold  l)oiler  feed  water;  (8)  unsuitable 
feed  water  resulting  in  heavy  scale  in 
lioilers  ;  (9)  small  inefficient  steam  engines 
exhausting  to  atmosphere;  (10)  low  boiler 
])iTysuie. — The  Biitisli  E m/incer.'^'  K.rpari 
./(ninial,  August,  1922. 


ECONOMICAL  TRANSMISSION  LINE 
DESIGN. 

The  electrical  efficiency  of  a  powei' 
transmission  line  depends  upon  (1)  ohniic 
loss  in  the  line  conductors ;  (2)  coppei-  loss 
in  the  transforinei's  at  both  ends  of  the 
line;  (3)  magnetic  loss  in  the  ti'ans- 
fornieris  located  at  both  ends  of  the  line. 
The  olimic  loss  in  the  line  is  directly  pio- 
portional  to  the  square  of  the  current, 
and  to  the  resistance  of  the  conductors. 
In  long  and  very  higli-voltage  lines  the 
load  current  (1)  may  not  always  have  an 
e(|ual  value  along  the  line  owing  to  the 
existence  of  capacity  current  (Ic).  The 
olimic  loss  is  variable  according  to  the 
change  of  load  (power  and  i)Ower  factor) 
and  the  temperatnie^ — the  total  eiieig.\-  is 
dependent  on  the  power  factor.  In  the 
design  of  a  transmission  line  a,  value  is 
usually  assumed  for  the  amount  of  energy 
annually  transmitted,  wliioh  value  takes 
into  account  a  load  fa(>tor  something  af  tei- 
the  style,  "  the  maximum  load  is  con- 
tinuous for  (so  many)  hours,  the  remain- 
ing- (so  many)  hours  being  loaded  about 
(so  many)  per  cent  of  the  maximum."  In 
actual  practice  the  economical  points  upon 
which  reasonings  are  based  are  rarely  met, 
and  where  the  most  economical  lange  of 
points  has  been  adopted,  the  theoretical 
true  minimum  may  be  attained  for,  but 
a  vei-y  short  jieriod  of  the  time,  perhaps 
never,  if,  for  instance,  certain  economic 
problems  were  not  fully  consideied  or  i.'ot 
properly  understood  in  the  light  of  future 
(dianges  in  the  character  and  amount  of 
load  etc.  Usually  the  load,  diversity,  etc., 
ai-e  assumed  long  before  they  actually 
exist,  and,  in  consequence,  certain  dis- 
ciepancies  generally  arise  in  practice. — 
W.  T.  Taylor  in  the  Electrical  Revieia. 


The  Camel. — The  works  magazine  of 
Cammell,  Laird  &  Co.  Ltd.,  Biikenhead, 
for' August,  has  been  sent  us.  It  is  quite 
up  to  its  usual  standard. 

The  Journal  of  tlie  Concrete  Tn.'itHute . 
— The  August  number  comprises  a  reprint 
of  a  paper  on  "  Tlie  Preparation  of  Con- 
crete Aggregates,"  which  was  read  before 
the  Cbncrete  Institute  by  'Mr.  E.  V. 
Sargeant  on  April  27  last. 

Bulletin  of  tlie  Cleveland  Technical 
/usfitfute. — This  useful  compilation  of 
abstracts  of  the  most  important  scientific 
articles  which  have  appeared  in  home  and 
foreign  journals,  improves  each  month. 
The  August  numbei-  is  full  of  valuable 
matter. 


PERSONAL. 


The  Late  Mr.  Ronald  Laird. 

Thoujih  not  an  engineer,  Mr.  Roiiabl 
Laird,  who  died  suddenly  last  Sunday, 
was  closelj-  identified  with  the  firm  of 
Messrs.  Ca^minell,  Laird  &  Cb.  Ltd.,  Bir- 
kenhead. Ill  November,  1915,  he  was 
appointed,  to  succeed  the  late  Mr.  James 
Burton  as  Liverpool  representative  of 
Messrs.  Cammell,  Laird  &  Co.  Ltd..  a 
}3osition  he  held  throughout  the  war  and 
up  to  Saturday  last.  He  was  a  direct 
descendant  of  the  late  Mr.  .John  Laird, 
who  was  his  grandfather  and  founder  of 
the  finu  of  Laird  Bros.,  being  a  son  of  the 
bite  Mr.  William  LainL  >Mr.  Ponald 
Laird  was  a  man  of  (diarming  personality 
and  of  a  very  unassuming  nature. 

Appointment. 

Mr.  Charles  Payne,  J.l\,  managing 
director  of  Messrs.  Harland  <!c  Wolff's 
Belfast  yards,  has  been  appointed  A.D.Ij. 
for  the  city  of  Belfast. 

Bangor  Engineer's  Death. 

The  death  occurred  a  few  days  ago  at 
his  residence  in  Bangor  of  Mr.  Hugh  Prit- 
(diard,  who  was  superintendent  engineer 
at  the  docks  in  Port  Dinorwic,  and  was 
until  recently  consulting  engineer  for  the 
Bangor  Corporation.  Hiding  a  motor 
bicycle  to  Port  Dinorwic  last  Monday,  he 
fell  from  the  machine  but  was  not 
seriously  injured.  He  had  been  in  ill 
health  for  some  time. 

53  Years  with  Welsh  Company. 

Mr.  Thomas  Jones,  foreman  of  the 
boiler  shops  of  the  Tredegar  Iron  &  Coal 
Co.,  is  retiring.  'Mr.  Jones,  who  is  a 
native  of  Maesteg,  went  to  Tredegar  when 
a  small  boy,  and  was  engaged  in  the  old 
ironworks  for  10  years,  and  was  then 
transferred  to  the  boilermaking  depart- 
ment, where  he  remained  for  43  years, 
being  foreman  of  the  department  for  21 
years.  His  service  under  the  company 
total  53  years,  and  he  is  the  oldest 
employee  in  point  of  service  in  the  com- 
pany's works. 

New  Marine  Insurance  Manager. 

Mr.  George  Aubrey  Thomas  Darby  has 
been  appointed  by  the  directors  of  the 
Marine  Insurance  Co.  Ltd.  as  manager,  to 
succeed  the  late  Mr.  H.  F.  Kingidon. 

Mr.  Dailby's  initial  underwriting 
experience  was  obtained  at  Lloyd's,  and 
.s'uisequently  with  the  Alliance  Assui'ance 
Company. 

He  joined  the  Marine  Co.  in  June,  1919, 
becoming  asisistant  manager  in  Januarj-, 
1920. 
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Commercial  Notes  and  News, 


COMPANY  NOTES. 


NEW  COMPANIES. 


Elliott's  Metal  Co.  Ltd. — The  report  of  the 
directors  of  Elliott's  Metal  Co.  Ltd.  for  the  12 
montbs  ended  July  31  last  states  that  after  paying 
debenture  interest  and  providing  for  corporation 
tax,  there  remains  a  profit  of  £82,225,  to  which 
must  be  added  £23,349,  being  the  balance  standing 
to  the  credit  of  profit  and  loss  account,  making  a 
total  of  £105,574.  which  the  directors  propose  to 
appropriate  as  follows  :  To  pay  a  dividend  at  the 
rate  of  5  percent  per  annum  on  the  p)-eference  shares 
subject  to  deduction  of  income  tax  (of  which  an 
interim  dividend  amounting  to  £5,630  has  already 
been  paid),  £11,261;  to  pay  a  dividend  at  the  rate 
of  3s.  per  share  on, the  ordinary  shares,  subject  to 
deduction  of  income  tax  (of  which  an  interim  divi- 
dend amounting  to  £22.149  has  already  been  paid), 
£66,448;  to  write  off  proportion  of  expenses  of 
fusion  with  Muiitz's  Metal  Co.  Ltd.,  £1,000;  and  to 
be  carried  forward,  £26,865. 


Kalgoorlie  Electric  Power  Co. — In  their  annual 
report  the  directors  of  the  Kalgoorlie  Electric  Power 
and  Lighting  Co.  Ltd.  state  that  they  have  had 
under  consideration  the  future  policy  to  be  pur- 
sued in  the  best  interests  of  both  preference  and 
ordinary  shareholders,  having  regard  to  the  large 
sum  which  must  be  provided  each  year  to  meet 
depreciation  on  the  company's  plant.  In  the  past, 
the  amounts  placed  to  depreciation  account  have 
been  utilised  in  redeeming  the  7  per  cent  debentures, 
provision  for  repayment  of  the  outstanding  balance 
of  which  was  made  in  December  last.  The  directors 
now  propose  to  return  to  the  preference  ishare- 
bolders  their  capital  in  the  form  of  6  per  cent  non- 
cumulative  income  debenture  stock,  with  capital 
and  interest  rights  practically  identical  with  those 
attaching  to  the  preference  shares,  but  subject  to 
redemption,  and  to  utilise  the  amounts  to  be  pro- 
vided for  depreciation  in  discharge  of  this  stock, 
which  the  company  will  be  entitled  to  redeem  by 
purchase  or  tender.  With  the  cancellation  of  this 
istock,  the  directors  state,  the  ordinary  shareholders 
will  gradually  become  entitled  to  the  whole  of  the 
reversion  of  the  company's  assets.  Meetings  to 
approve  the  scheme  will  be  held  on  September  14. 
The  company's  accounts  for  the  year  to  December 
31  last  show  a  profit  of  £6,077,  which  compares  with 
£10,707  for  the  previous  year.  After  providing  for 
debenture  interest  and  £5,500  for  depreciation  a 
balance  of  £2  10s.  lOd.  is  carried  forward. 


CUSTOMS  NEWS  &  TARIFFS. 


Australia  :  Duty  on  Zinc  >Sheets. — The  Federal 
Minister  of  Customs  has  decided,  on  the  report  of 
the  Tariff  Board,  to  admit  zinc  sheets  into  the 
Commonwealth  under  the  free  list  (Brit,  pref.)  or 
10  per  cent  (general  tariff). — Renter. 


Australia  :  Duties  on  Aluminium  Cable. — A 
Uiriff  decision  has  been  made  by  the  Customs 
Department  to  the  effect  that  aluminium  cable, 
with  or  without  core  of  other  material,  should  be 
admitted  under  item  388.  This  item,  dating  from 
March  31  last,  provides  for  the  following  duties  : — 
30  per  cent  under  the  British  preferential  tariff, 
40  per  cent  under  the  intermediate  tariff,  and  45 
per  cent  under  the  general  tariff.  Aluminium 
calile,  according  to  Renter,  is  therefore  now  subject 
to  these  duties. 


REGISTRATION  OF  PUBLIC  AND  PRIVATE 

COMPANIES  undertaken  at  standard  rates,  inclusive 
of  all  legal  and  Somerset  House  charges.  Cost  of  a 
;^i,000  private  company  registration.  ;^3S.  A  ;f  io,ooo 
private  company  costs  £134  los.  (including  ;^io8  5s.  for 
capital  duty,  stamps  and  fees).  Inclusive  rates  for  the 
registration  of  public  companies  on  application. 

Capital  procureci  for  approved  companies  by  means  of  public 
capital  issues,  or  by  ihe  introduction  of  private  capital. 

Responsible  positions  available  from  time  to  lime  for  active 
directors  and  partners  possessing  capital  and  ability. 

Please  send  particulars  of  yonr  requirements  to 

COMPANY    REGISTKAriON     BUREAU  (First 
Floor),  12,  Upper  Camden  Street  Dublin, 
And  at  Loadon  and  Paris. 


Koppel  Industrial  Car  and  Equipment  Co. — Parti- 
culars of  the  Koppel  Industrial  Car  and  Equipment 
Co.  were  filed,  pu)-suant  to  Section  274  of  the  Com- 
panies Consolidation  Act.  The  capital  stock  is 
1,600,000  dols.  The  company  was  incorporated  in 
U.S.A.,  on  April  15,  1918,  to  carry  on  the  business 
indicated  by  the  title,  and  that  of  manufacturers  of 
and  dealers  in  iron,  steel  or  other  metals  and 
articles  made  therefrom.  The  British  address  is  53, 
New  Broad  Street,  E.G. 2,  where  W.  A.  McLeod  is 
authorised  to  accept  service  of  process  and  notices. 
No  list  of  directors  filed  yet.  The  file  number  is 
2,112F. 

Helipebs  Ltd. — Private  company.  Registered 
July  7.  Capital  £5,000  in  £1  shares.  To  acquire 
the  business  now  carried  on  by  R.  McDougall,  and 
previously  by  the  British  Carbonising  Co.  Ltd.,  at 
Gloucester,  and  to  carry  on  the  business  of  engi- 
neers, founders,  wiredrawers,  and  workers,  metal 
and  wood  workers,  smiths,  machinists,  manufac- 
turers of  and  dealers  in  "Helipebs,"  "Holpebs," 
"  Cylpebs,"  and  other  special  articles,  etc.  The 
first  directors  are  :  S.  D.  Lane  and  R.  McDougall. 
Qualification  :  £100.  Remuneration  as  fixed  by  the 
company.  Secretary  :  J.  A.  Fossick.  Registered 
office  :  Premier  Works,  Quay  Street,  Gloucester. 

John  Feaver  Ltd. — Private  company.  Registered 
July  8.  Capital  £130,000  in  £1  shares.  To  acquire 
the  business  of  iron  aud  tinware  manufacturers 
carried  on  by  J.  Feaver,  F.  W.  Feaver  and  A.  E. 
Feaver  at  120,  Tower  Bridge  Road,  Bermondsey,  as 
"John  Feaver";  to  adopt  an  agreement  with  F. 
W.  Feaver,  A.  E.  Feaver,  Sarah  E.  Theobalds, 
Jennie  R.  Knox,  J.  W.  Feaver,  A.  G.  Feaver,  L.  F. 
Feaver  and  Je.ssie  E.  Foster,  and  to  carry  on  the 
same,  and  the  business  of  ironmasters,  steel  makers 
and  converters,  smelters,  engineere,  tinplate 
makers,  machinists,  fitters,  millwrights,  painters, 
packing-case  makers,  etc.  The  permanent 
directors  are  :  F.  W.  Feaver,  243,  South  Norwood 
Hill,  South  Norwood,  S.E. ;  A.  E.  Feaver,  Cleeve- 
don,  Tennison  Road,  South  Norwood,  S.E. ;  J.  W. 
Feaver,  3,  Whitworth  Road,  South  Norwood,  S.E. : 
F.  W.  Williams,  36.  Penerley  Road,  Catford,  S.E. 
Qualification  of  permanent  directors,  2,000  shares; 
of  ordinary  directors,  1,000  shares.  Remuneration  : 
£5.000  per  annum  and  a  percentage  of  the  profits 
in  excess  of  7  per  cent  divided  between  them. 
Secretary  :  C.  H.  Feaver.  Registered  office  :  120, 
Tower  IJridge  Road,  Bermondsey,  S.E. 

Hamilton,  Joly  &  Pollock  Ltd. — Private  company. 
Registered  June  24.  Capital  £1,000  in  £1  shares. 
To  acquire  the  benefit  of  certain  existing  inventions 
relating  to  improvements  in  engines  and  mechanical 
devices,  and  to  carry  on  the  business  of  manufac- 
turers of  pumps  and  pumping  machinery,  internal- 
combustion  and  other  engines,  agricultural,  general 
marine  engineers,  salvers  and  salvage  engineers, 
boiler  makers,  aero  engineers,  pattern  makers,  brass 
founders,  etc.  The  subscribers  are  to  appoint  the 
first  directors.  Solicitors  :  Kenneth  Brown,  Baker, 
Baker,  Lennox  House,  Norfolk  Street,  Strand,  W.C. 

Fleet  Oil  Co.  Ltd. — Private  company.  Registered 
June  27.  Capital  £5,000  in  £1  shares.  To  adopt 
an  agreement  with  E.  A.  Mayhew,  and  to  carry  on 
the  business  of  dealers  in  lubricating  and  other  oils 
and  greases,  petrol,  motor  spirit,  etc.  The  first 
directors  are  :  E.  A.  Mayhew  (permanent)  and  Mrs. 
M.  Mayhew.  Qualification  :  £100.  Remuneration  : 
£5  each  per  annum  (chairman  £20).  Secretary  :  H. 
Jones.     Registered  ofl^lce  :  The  Quay,  Poole,  Dorset. 

T.  F.  Collier  &  Co.  Ltd.— Private  company. 
Registered  August  16.  Capital  £1,000  in  £1  shares. 
To  carry  on  the  business  of  electrical,  mechanical 
and  general  engineers,  founders,  iron  and  steel 
workers,  etc.  The  first  directors  are  :  T.  F.  and 
Mrs.  M.  A.  Collier.  Registered  office  :  352,  Man- 
chester Street,  Oldham. 

Alpha  Electric  and  Oxy-acetylene  Welding  Co. 
Ltd. — Private  company.  Registered  August  14. 
Capital  £2,00n  in  £1  shares.  The  objects  are  as 
indicated  by  the  title.  The  subscribers  are  to 
appoint  the  first  directors.  Remuneration  as  fixed 
by  the  company.  Solicitors  :  Phoenix  &  Levinson. 
Dumfries  Chambers,  8,  Dumfries  Place,  Cardiff. 


MORTGAGES,  CHARGES  ANI 
SATISFACTIONS. 

Foundries  Ltd.— Issue  on  June  24,  1922,  of  £3,000 
debentures,  part  of  a  series  already  registered. 

Richard  Ibbotsion,  The  Sheffield  Saw  and  Too 
Co.  (Combined)  Ltd. — Particulars  of  £1,000  deben 
tures,  authorised  July  4,  1922;  whole  amou 
issued ;  charged  on  the  company's  undertaking  a 
property,  present  and  future,  including  uncall 
capital. 

Pearlite  Steel  Co.   (1910)  Ltd.— Mortgage  dat 
August  1,   1922.  to  secure  all  moneys  due  or 
become  due  from  the  company  to  the  London  Jo 
City  and  Midland  Bank,  charged  on  leasehold  la 
and  works  in  Coinish  .  Street,  Sheffield! 

Goiodchild  &  Partners  Ltd.— Particulars  of  £2,U0l 
debentures  authorised  August  5,  1922,  charged 
the  company's  undertaking  and  property,  pres' 
and    futiu'e,    inciudmg    uncalled    capital;  wliol 
amount  issued. 

Wilfred  Rogers  &  Co.    Ltd. — Debenture  dat 
July  28,   1922,   to  secure  all  moneys  due  or 
become  due  from  the  company  to  Barclay's  Ba; 
charged  o<n  the  company's  undertaking  and  p 
perty,    present    and    future,    including  uncalle 
capital. 

Dennison  &  Bieaks  Ltd. — Satisfaction  in  full 
on  October  9,  2  908,  of  mortgage  dated  Apri: 
1902,  securing  £500,  of  which  £200  was  outstandin 
on  July  1,  1908,  and  (&)  on  April  22,  1912, 
mortgage  dated  September  10,  1900,  securir 
£1,000  advanced  to  the  coanpany  on  April  20,  190' 
of  which  £700  was  outstanding  on  July  1,  1908. 

Hindsford    i'uundry    Co.    Ltd. — Particulars 
£3,000    debentures,    authorised    July    25,  192: 
charged  on  the  company's  undertaking  and 
perty,    present    and    future,    including  uncaii 
capital,   subject   to  prior   charge;    whole  amfuj 
issued. 

Grimsby  Engineering  Co.  Ltd. — Particulars 
£9,000  debentures,  authorised  July  28,  192 
charged  on  the  company's  undertaking  and 
perty,  present  and  future,  ineluiiing  uncall' 
capital,  subject  to  such  of  £2,500  and  £2,000,  pii 
debentures,  as  shall  be  outstanding. 

General  Electric  Co.  Ltd.— Land  Registry  Char 
on  Osram  G.E.C.  Lamp  Works.  Brook  Grt 
Hammersmith,  dated  August  11,  1922,  supplement! 
to  trust  deed  dated  July  22,  1921,  securi 
£3,500,000.  Trustees  :  London  City  and  Midlaj 
Executor  and  Trustee  Co.  Ltd.,  5,  Threadneect 
Street,  E.G. 

Newcastle  &  Sunderland  Oxy-acetylene  Weldi 
&  Metallurgical  Co.  Ltd.— Particulars  of  £2 
debentures,  authorised  July  24,  1922,  charged 
the  company's  undertaking  and  property,  prese 
and  future^  including  uncalled  capital;  wll< 
amount  issued. 

A.  W.  Richardson  &  Son  Ltd.— Satisfaction 
full  on  July  28,  1922,  of  mortgage  dated  April 
1919,  securing  all  moneys  due  or  to  become  ai 
from  the  company  to  the  Manchester  and  Liverpc 
District  Banking  Co.  Ltd. 

Andover  Engineering  Co.  Ltd.— Debenture  dat 
July  31,  1922,  to  secure  £1,000;  charged  on  the  l  O 
pan'y's  undertaking  and  property,  present  a- 
future.  Holder  :  A.  Collett,  Richmond  Park,  Qltt, 
Warwick. 

A.  W.  Bradburv  &  Co.  Ltd.  — S:itisfactiou 
full  on  August  3,  1922.  of  debentures  dated  :Mny 
1921,  securing  £4,600. 

James  Scott  Ltd.— Deed  of  Disposition  of  Bla 
Letter    of   even    date,    rendering    the  dispositi 
redeemable,  both  dated  July  25.  1922,  to  securo 
moneys  due  or  to  become  due  from  the  company 
the  Bank  of  Liverpool  and  Martins,  charged 
certain  lands  and  premises,  etc.,  in  Glasgow. 

Denison  &  Breaks  Ltd.— Mortgage  dated  Avp 
5,  1922,  to  secure  £2.000.  charged  on  certain  fr 
hold  properties  in  Bradford.  Holder  :  ]Mrs.  H. 
Fletrlier,    Butterthwaite    House.  Ecclesfield, 
Sheffield. 
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BOARD  OF  TRADE  NOTES. 

{Abstracted  from  the  Board  of  Trade  Journal.) 

Railway  Extensions  in  Mongolia  Postponed. — 
rhe  extension  of  the  Ssupingkai-Taonan  line  has 
ieen  postponed  on  account  oi  the  disturbances  in 
J'oi'th  China.  Tlie  question  of  commencing  the 
xtension  was  referred  by  the  South  Manchuria 
lailway  Co.  to  the  Ministry  of  Communication  in 
'eking,  which  was  opposed  to  the  plan  so  long  as 
lukdeu  controlled  the  line,  and  the  Mukden 
uthorities,  on  their  side,  were  not  disposed  to  do 
nything.  Consequently,  all  the  plans  have  been 
igeun-holed,  and  construction  work  has  been  post- 
oned  until  next  year. 

Estimates  of  Hydro-electric  Power  in  France. 

-The  Minister  of  Public  Works,  in  a  reply  published 

,y  the  Juunud  Official  to  a  question  put  to  him  by 
deputy,  states  that  the  power  of  the  various 
ydro-electric  stations  now  existing  in  France  may 
e  estimated  at  2,100,000  h.p.,  and  that  of  stations 
nder  construction,  which  will  be  completed  within 

iwo  years,  at  300,000  h.p.  The  power  of  the 
tations  in  activity  at  the  end  of  the  war  amounted 
D  1,500,000  h.p.    There  has  consequently  been  an 

-icrease  since  that  date  of  40  per  cent  in  the  power 
vailable.    The  power  now  at  the  disposal  of  the 

.ountry  is  distributed  as  follows  :  (1)  Lighting, 
eating,  small  motive  power,  650,000  h.p. ;  (2) 
idustrial  motive  power,  electru-chemistry,  electro- 

lietallurgy,   1,300,000  h.p.;   (3)    traction,  50,000; 

,t)  agriculture  and  various,  100,000  h.p. 


Floating  Dock  for  Nantes. — A  floating  dock, 
^'elivered  by  Germany  as  one  of  the  items  of  com- 

ensation  for  the  scutthng  of  the  German  fleet  at 
i'capa  Flow,  and  allocated  to  Nantes,  is  shortly  to 
fe  placed  at  the  disposal  of  the  Nantes  Chamber  of 
|fOmmerce.  The  dock,  which  has  been  careened  at 
[.Cherbourg,  is  identical  with  the  one  recently  instaled 
ht  Rouen,  and  will  be  a  valuable  addition  to  the 
muipment  of  the  port  (pending  the  construction  of 
,  dry-dock  on  the  Island  of  Chevire,  which  is  to  be 

egun  in  the  spring).  It  will  be  able  to  accom- 
;  lodate  ships  of  6,000  to  7,000  tons,  and  will  even- 
j  lally  be  stationed  slightly  below  the  Eoche-Maurice 
i  uay,  where  a  jetty  of  reinforced  concrete  is  to  be 
'instructed  in  accordance  with  plans  drawn  up  by 

le  port  officers.    It  is  hoped  that  the  floating  dock 

iU  be  available  for  use  early  next  year. 


Ekgineering  Progress  in  Greece. — The  Commer- 
al  Secretary  to  H.M.  Legation  at  Athens,  in  his 
loent  report  on  the  industrial  and  economic  situation 
1  Greece,  statesithat  the  number  of  engineering  works 
iidl  workshops  is  132,  and  inere  are  nine  foundries 
,(ld  three  shipbuilding  yards.    They  are  principally 
jigaged  in  repairing  machinery  and  spare  parts, 
id  in  the  manufacture  of  machinery  on  a  small 
ale.      They  have,  however,  during  the  last  few 
iars    turned    out    pumps,    presses,  agricultural 
achinery,  and  other  articles.      The  annual  value 
the   products   of   the   engineering  industry  in 
reece,  together  with  repair  shops,  is  estimated  at 
1,000,000  drs. 

Australia  :  Electric  Development  of  Moewell 
ROWN  Coal. — The  following  particulars  relating  to 
le  progress  of  the  electrification  for  Victoria  have 
fen  forwarded  by  H.M.  Senior  Trade  Commissioner 
Australia  :  The  scheme  was  described  in  some 
itail  in  the  previous  report,  but  it  may  be  briefly 
peated  that  the  whole  of  the  works  are  being 
vrried  out  by  the  State  Electricity  Commission  of 
iictoria.    The  scheme  has  been  previously  referred 
I  as  the  Morwell  brown  coal  scheme.     The  main 
j>wer-house,  which  is  to  be  situated  at  the  new 
^jwnship    of    Yallourn,    about    five    miles  from 
(orwell,  and  which  is  expected  to  be  in  operation 
'I  about  two  years'  time,  will  have  an  initial  capa- 
!ty  of  50,000  kw.,  and  will  contain  five  12,500 
|rbo-generators.     Excellent  progress  is  being  made 
iith  the  extensive  works  involved  in  the  complete 
iheme.     All  the  principal  contracts  for  the  plant 
id  machinery   for   the   main    power    station  at 
allourn  have  been  placed,  and  the  reports  indicate 
lat  the  progress   with  the  manufacture  of  the 
'achinery  is  good.     A  considerable  portion  of  the 
Jansformers,    switchgear,    etc.,    has  already  been 
'^^livered,  while  the  manufacture  of  the  five  large 
irbo-generators  and  of  the  condensing  plant,  which 
being  manufactured  by  Thompson  &  Co.,  Castle- 
jaine,   Victoria,   is   well   advanced.    The  greater 
kt  of  the  preparatory  work  of  the  site  has  been 
[mpleted;  the  contractors  for  the  steel  work  for 
e  power  station  are  at  work  on  the  ground,  and 

It 


steelwork  is  now  arriving.  Gangs  have  been 
organised  for  the  erection  of  the  transmission  line 
(over  a  distance  of  112  miles),  for  which  much  of 
the  material  has  now  arrived.  The  erection  of  the 
auxiliary  station  at  Newport  is  proceeding  satis- 
factorily, and  justifies  the  anticipation  that  the 
station  will  be  in  operation  by  May,  1923,  as 
originally  intended.  On  the  coal-winning  operations, 
the  removal  of  overburden  lias  already  commenced, 
and  it  is  e.xpected  that  the  winning  of  coal  will  be 
commenced  by  the  end  of  this  year.  A  consider- 
able portion  of  the  briquetting  machinery  is  now 
arriving.  Much  work  has  been  done  at  the  site  in 
preparing  foundations  for  the  plant  and  machinery, 
which  is  expected  to  be  in  operation  by  the  end  of 
1923.  The  Government  have  authorised  the  erec- 
tion of  a  model  township  at  Yallourn.  the  site  of 
the  works,  and  this  is  being  put  in  hand  with  all 
speed.  The  township  scheme,  which  is  estimated 
to  cost  £224,000,  provides,  in  its  first  stages,  for 
accommodation  being  made  available  for  the  Com- 
mission's employees  by  the  erection  of  200  tene- 
ments, but  the  final  scheme  makes  provision  for  a 
population  of  3,000. 


CONTRACTS  AND  TENDERS. 


OPPORTUNITIES  FOR  BRITISH 
TRADE. 

Norwegian  Agents  Seeking  British  Connections. 

Tlie  Commercial  Secretary  to  H.M.  Legation  at 
Christiania  has  forwarded  to  the  Department  of 
Overseas  Trade  a  list  of  Norwegian  agents  seeking 
connections  with  British  manufacturers  and 
exporters  of  a  large  variety  of  commodities,  includ- 
ing coal,  iron  and  steel,  provisions,  etc.  Interested 
British  firms  or  individuals  who  are  desirous  of 
appointing  agents  in  Norway  should  make  applica- 
tion to  the'  Department  of  Overseas  Trade,  35,  Old 
Queen  Street,  London,  S.W.I  (quoting  Reference 
No.  D.O.T.  .5840/F.R. 

Hardware,  Tinplates  and  Blackplates. 

A  commission  agent  in  Copenhagen  desires  to 
secure  the  representation  for  Denmark  of  United 
Kingdom  manufacturers  of  hardware,  especially 
such  articles  as  cutlery,  engineers'  apd  other  small 
tools,  gardening  tools  and  small  harvesting  appli- 
ances, tinplates,  blackplates,  etc.  (Reference  No. 
222.) 

Applications  for  name  and  address  must  be 
sent  to  the  Department  of  overseas  Trade,  35,  Old 
Queen  Street,  London,  S.W.I. 

Electric-lighting  Plant  for  Malay  States. 

The  Government  of  the  Federated  Malay  States 
invites  tenders  for  the  lighting  of  the  Tanjong 
Malim  Training  College,  Kuala  Lumpur.  The 
following  is  an  outline  of  the  plant  required  : — 

A  25  b.li.p.  engine,  with  a  15  kw.  dynamo,  which 
may  be  either  direct-coupled  or  belt-driven.  The 
engine  to  be  fitted  with  a  flywheel  and  sensitive 
governor,  and  guaranteed  to  provide  regular  and 
efficient  driving  effort  without  pulsations  or  fluctua- 
tions in  the  pressure  of  the  supply.  Cooling  water 
tanks,  fuel  tanks  and  silencers  are  to  be  pro- 
vided. Details  of  fuel  and  lubricating  oil  consump- 
tion are  to  be  attached  to  the  tender.  As  an 
alternative  a  crude  oil  two-cycle  semi-Disel  engine 
may  be  quoted  for. 

As  an  alternative,  a  crude  oil  two-cycle  semi- 
Diesel  engine  may  be  quoted  for. 

The  dynamo  is  to  be  230-260  volts,  15  kw.  capa- 
city, direct  current,  compound  wound,  with  switch 
connected  to  the  series  winding  and  mounted  on  the 
switchboard.  The  dynamo  is  to  be  well  ventilated, 
with  the  windings  specially  insulated  for  tropical 
use.  To  be  fitted  with  interpoles,  and  suitable  for 
supply  direct  to  the  lighting  system  or  for  charging 
a  battery.  It  must  be  capable  of  taking  a  15  per 
cent  overload  without  sparking  at  the  commutator, 
and  the  temperature  rise  after  six  hours'  running 
must  not  exceed  70  deg.  Fah..  If  belt  driven,  the 
dynamo  must  be  fitted  with  slide  rails.  The  switch- 
board to  be  of  marble  or  enamelled  slate,  and  be 
fitted  with  :  One  direct-current  voltmeter,  6  in., 
150-300  volts;  one  direct-current  ammeter,  6  in., 
0-100  amperes;  one  double-pole  quick-make-and- 
break  main  switch,  capable  of  carrying  and  breaking 
200  per  cent  full  load  of  the  generator;  two  single- 
pole  hand-grip  type  porcelain  fuses,  fuse  wires  to  be 
asbestos  covered  of  100  ampere  capacity;  one 
single-pole  50-ampere  knife-switch,  for  cutting  out 
series  winding:  four  double-pole  quick-break  feeder 
switches,  50  amperes;  eight  single-pole,  hand-grip 
fuses  for  distributors,  each  50  amperes  capacity; 
one  shunt  field  regulating  resistance,  fitted  with 
hand-wheel  and  back  connection ;  all  switches, 
instruments,  fusos.  etc.,  to  be  back  connected  and 
fitted  with  terminal  sockets. — Renter. 


Tubes  for  Bulgaria. — The  Secretary  in  Charge 
of  Commercial  Affairs  at  Sofia  reports  that  the 
Belgian  Directorate  of  Railways  and  Ports  invites 
tenders  for  the  supply  of  2,500  weldless  locomotive 
fire  tubes?  5.000  mm.  long,  assorted:  46  mm.  by 
52  mm.,  1,500  tubes,  estimated  value  each,  450  leva; 
39  mm.  by  45  mm.,  500  tubes,  estimated  value  each 
400  leva;  44  mm.  by  50  mm.,  500  tubes,  estimated 
value  each  430  leva;  a  total  of  1,090,000  leva.  800 
weldless  iron  boiler  tubes,  assorted,  200  each,  at  an 
estimated  value  as  under  :  70  mm.  by  76  mm.  by 
1,055  mm.,  185  leva;  54  mm.  by  60  mm.  by 
1,500  mm.,  250  leva;  72  mm.  by  78  mm.  by 
1,100  mm.,  195  leva;  64  mm.  by  70  mm.  by 
1,550  mm.,  170  leva;  a  total  of  160,000  leva. 
Tenders  must  be  presented  in  Sofia  by  September  18 
next.  Delivery  is  required  in  three  months  at 
works.  The  estimated  value  of  the  contract  is 
1,250,000  leva,  and  it  is  understood  that  the 
tenderers  must  deposit  a  sum  equivalent  to  5  per 
cent  of  the  amount  of  the  ofl'er  as  a  guarantee, 
which,  in  the  case  of  unsuccessful  tenderers,  will  be 
returned  after  the  adjudication  has  taken  place. 
The  general  conditions  which  usually  govern  these 
contracts,  together  with  a  copy  of  the  specification 
(in  the  present  case  in  French)  can  be  seen  by 
United  Kingdom  firms  interested,  on  application  to 
the  Department  of  Overseas  Trade  (Room  49),  35, 
Old  Queen  Street,  S.W.I.  (Reference  8934/F.E./ 
E.P.)   

Capstans,  Elevators  and  Coco-pans,  and.  alter- 
natively. Ash-handling  Plant.— The  Pretoria 
Mun:cipa.ity,  Electric  Light  and  Power  Supply 
Department,  are  inviting  tenders  for  capstans,  eleva- 
tors and  coco-pans,  and  alternatively,  ash-handling 
plant  (Contract  No.  12).  The  supply  and  erection 
on  foundations  supplied  under  another  contract,  of 
two  electric  capstans.  Elevators  :  The  coal 
elevator  will  be  required  to  handle  coal  ranging 
from  duff  to  nuts,  and  the  ash  elevator  will  be 
required  to  handle  quenched  ash  from  chain-grate 
stokers.  CoaI-sta?k;ng  elevator  :  One  belt  con- 
veyor of  the  portable  type,  as  generally  indicated 
on  drawing  No.  P19x-Dl,  is  to  be  supplied,  about 
25  ft.  long.  Sealed  tenders  should  be  forwarded 
to  the  Town  Clerk  of  the  Municipal  Council  of 
Pretoria,  Transvaal,  and  must  be  pre  i.v 
September  28,  1922.  A  cjpy  of  the  s^ 
tender  forms  and  genera!  conditions  are  .i\.i:i,n,le 
for  inspection  by  United  Kingdom  firms  at  the 
Department  of  Overseas  Trade  (Room  50),  35,  Old 
Queen  Street,  Westminster,  London,  S.W.I,  while 
one  set  of  the  documents  is  available  for  loan  to 
firms  in  the  Provinces  who  desire  to  tender,  but 
are  unable  to  view  them  in  London.  Representation 
by  an  agent  re;ident  in  the  Union  of  South  Africa 
IS  desirable,  and  the  Department  of  Overseas  Trade 
will  be  prepared  to  assist  United  Kingdom  firms 
to  get  into  communication  with  suitable  agents. 
(Reference  9359/E.D. /E.P.) 

Brass  Cocks  for  the  Transvaal.— His  Majesty's 
Senior  Trade  Commissioner  in  South  Africa  reports 
that  the  Johannesburg  Municipal  Council  are  invit- 
ing tenders  for  the  supply  and  delivery  of  1,475 
brass  cocks  (Contract  IN o.  "949),  in  accordance  with 
the  following  specification  :  200  i  in.  bibcocks, 
weight  not  less  than  0-75  '.b.  each;  250  |  in.  bibcocks, 
weight  not  less  than  1-4  lb.  each;  500  i  in.  stop- 
cocks, we  ght  not  less  than  "81  lb.  each;  400  |  in., 
stockcocks,  w^eight  not  less  than  r5  lb.  each;  100 
1  in.  stopcocks,  weight  not  less  than  2-25  lb.  each; 
25  2  in.  stopcocks,  weight  not  less  than  7^5  lb.  each. 
Stopcocks  to  be  female  inlet,  male  outlet,  rough 
bodies,  screwed  for  iron  pipe.  Bibcocks  and  stop- 
cocks must  be  equal  in  quality  to  samples,  which 
can  be  seen  at  Room  53,  Municipal  Oflfices,  and  must 
be  tested  and  stamped  by  the  Johannesburg  Muni- 
cipal Assize.  They  must  be  capable  of  standing  a 
pressure  of  300  lb.  per  square  inch.  The  assizing 
fees  must  be  paid  by  the  contractor.  Prices  are 
required  covering  delivery  to  End  Street  Store,  in 
Johannesburg.  Tenders  on  proper  forms,  and 
accompanied  by  a  certified  cheque  as  tender  deposit 
equal  to  10  per  cent  of  the  total  amount  of  tender 
(limit  of  cheque  £100)  will  be  received  by  the  Town 
Clerk  of  the  Municipality  up  till  noon,  on  September 
27  next.  Representation  by  an  agent  resident  in  the 
Union  of  South  Africa  is  desirable.  The  Depart- 
ment of  Overseas  Trade  is  prepared  to  assist  United 
Kingdom  firms  in  the  appointment  of  suitable 
agents.  A  set  cf  the  general  and  special  conditions, 
tender  form  and  specification  is  available  for  inspec- 
tion by  United  Kingdom  firms  at  the  Department 
of  Overseas  Trade,  Room  49,  35,  Old  Queen  Street, 
Westminster,  S.W.I.      (Reference  9438/E.D. /E.P.) 
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THE  MARKETS. 

EXTRUDED  BRASS  ROD  PRICES. 

September  4th,  1922. 
McKechnie  Bros.   Ltd.,   Kottou    Park   Street,  Bir- 
miDgham,  state  that  the  basis  price  to  date  for  Bracts 
Rods  is  6|d.  per  pound.     Prices  for  Special  Alloys  lu 
Kods  and  Ingots  will  be  quottd  on  application. 


September  4th,  1922. 
A.  Joseph  intimates    under   this  date   that   he  is 
a  buyer  of   Non-ferrous  &ciap  i\ifclals  at  the  under- 
mentioned approximate  prices  per  ton  : — 

@  1  er  ton. 


New  aluminium  cuttings                   ioU  0  0 

Geueial  collected  scrap  brass  —           30  0  0 

Clean  copper                                     56  0  0 

Braziery  copper                                  46  0  0 

Gunmetal                                           40  0  0 

Old  lead,  le.ss  usual  draft                     20  0  0 

(All   metals   carted   free  in 
London  area.) 

Tea  le«d                                           18  0  0 

Old  zinc                                            17  0  0 

Hollow  shaped  pewler                       125  0  0 

Shaped  black  pewter                          80  0  0 

aud  can  supply  Solder  as  follows  : — 

(^v  1  er  tci;. 

Plumbers',  in  bar  or  strip  form          ioO  0  0 

Tinmans'                                             100  0  0 

Blowpipe                                          110  0  u 


All  prices  based  on  day  of  delivei-y  of  the  meii  1,  un'e  s 
otherwise  arranged. 

OILS,  ETC. 

ljubricating  Oils. — There  is  no  special  change  to 
report.  Prices  remain  unchanged.  We  quote  pales, 
£12  10s.  to  £24  10s.;  reds,  £15  to  £30;  dark 
cylinders,  £15  to  £35;  filtered  cylinders,  £20  to 
£37 ;  blacks,  £8  to  £19 ;  all  ex  wharf,  London,  less 
2^  per  cent  discount,  prompt  delivery.  Shipment 
prices  on  application.    Soluble  oil,  £23  10s.  per  ton. 

Fuel  Oil.— 895/910  gravity,  £4  2s.  6d.  per  ton; 
950  gravity,  £3  5s.  per  ton;  both  ex  tank,  net 
cash;  delivered  in  bulk  by  tank  wagon,  10s.  per 
ton  extra. 

Paraffin  Wax  and  Scale.  —  Market  steady. 
118/20  deg.  Fah.,  2id. ;  123/25  deg.  Fah.,  2|d. ; 
125/30  deg.  Fah.,  2id. ;  130/35  deg.  Fah.,  2|d.  ; 
135/40  deg.  Fah.,  3d.;  London  and  Liverpool. 
Paraffin  scale  market.  We  quoie  white,  122/24 
deg.  Fah.,  IJd.,  spot;  l|d.,  c.i.f.  Yellow,  l^d., 
c.i.f.,  from  prompt  shipment. 

Petroleum  Oils. — Water  white.  Is.  6d.  ;  standard 
white,  Is.  5d.,  in  barrels  net.  300  deg.  high-test 
oil,  Is.  0|d.,  less  2^  per  cent  discount,  barrels 
included,  ex  wharf,  London. 

"White  Oils.— Special  No.  1  white  oil,  £43;  No.  1 
white  oil,  £40;  No.  1a  half-whifce  oil,  £35  10s.;  all 
ex  wharf,  London.  In  drums  free.  No.  2  half- 
white  oil,  £27,  in  barrels  free;  all  net  cash. 

Animal  Oils.— Neatsfoot  oil,  English,  5s.  4id. ; 
English  lard  oil,  62s.  to  74s.  ;  all  in  barrels,  net. 
Pale  horse  oil,  small  lots  only,  38s.  per  cwt.  net, 
delivered. 

Linseed  Oil. — Weakness  of  the  Argentine  seed 
market  and  Continental  oil  market  resulted  in  seed 
declining  here,  with  slight  local  reactions.  Market 
closed  steadier,  London,  spot,  35,5.  6d. ;  August, 
S4s.  6d. ;  September /December,  33s.  9d. ;  January/ 
April,  32s.  9d.  Hull,  spot,  37s. ;  August,  36s.  9d. ; 
September /December,  33s.  6d.  ;  January/ April, 
32s.  3d.  All  na.ked,  ex  mills,  barrels  2s.  6d.  per 
cwt.  extra.  Boiled,  42s.  6d.,  ex  works,  barrels 
free. 

Rosin.  -Quiet  and  unchanged.  American  B, 
14b.  6d. ;  FG,  15s.  6d. ;  MN,  15s.  9d. ;  WG,  18s.  6d.  ; 
WW,  20s.  6d.  French,  FG,  14s.  6d. ;  WW,  17s. 
9d. ;  AAA,  20s. 

Tallow.— At  the  auction  sale  on  Wednesday, 
August  23,  1,882  casks  were  offered,  and  44  were 
sold  at  6d.  oer  cwt.  lower.  Australian  mixed, 
39s.  to  40s.  6d. ;  beef,  38s.  to  43s.:  mutton.  39s.  to 
42s.  6d. 

Turpentine.— Market  easier  with  cessation  of 
specular  demand.  Tone  at  close  was  quiet. 
American,  spot,  93s.  6d.  ;  August,  93s.  6d. ; 
September /December,  94s.;  January /April,  95s. 

Arthur  Brown  &  Co.  Ltd., 
126,  Bishopsgate,  Jiondon,  E.C.2. 
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GERMAN  ROLLED  IRON  MARKET. 

Tlie  following  increased  prices  for  commercial  iron 
(Thomas)  are  in  force  from  September  1  to  Sep- 
tember 10  : — 

Marks  per  ton. 


Raw  ingots    27,530 

First  lollings    30,120 

Billets    31,230 

Sh»et  billets    32,030 

Section  iron    36,500 

Bars    37,020 

Univeisal  iron    40.320 

Hoops    42,130 

Rolled  wire    39,890 

Sheets,  5iniii.  anti  over     41,580 

Sheets   3-5nini   47,250 

Sheet.s,  l-^3mm   50,790 

Sheets  under  Imin   53,310 


— Reuter. 


has  developed  in  the  market  for  semi-finished 
material,  and  the  movement  of  the  Continental 
e.xchanges  has  resulted  in  a  certain  amount  of  busi- 
ness being  placed  abroad.  It  is  difficult  to  estimate 
th<»  extent  of  the  orders  that  have  been  placed  on 
the  Continent;  but  probably  they  are  not  large. 
British  producers  possess  a  decided  advantage  in 
this  branch  of  the  trade  where  inland  works  are 
concerned  owing  to  the  heavy  rail  charges  :  but  in 
certain  districts  to  which  water  transport  is  avail- 
alile.  Continental  competition  is  keen.  The  market 
for  linislied  materials  has  been  more  active  than 
for  several  months  past,  India  having  been  a  good 
buyer  of  steel  bars.  The  bulk  of  this  business 
lias  been  olaced  with  Continental  works,  but  there 
is  some  reluctance  noti(.eal)ie  on  the  part  of 
merchants  to  give  tirders  to  the  Continent  owing 
to  delays  in  delivery.  Serious  i-(nnplaints  ai'e  lieard 
on  this  score,  particularly  loiicei iiing  some  of  the 
Belgiati  works. 


GERMAN  RAW  IRON  PRICES. 

At  the  last  sitting  of  the  Raw  Iron  Committee  of 
tlie  Iron  Industry  Association  the  maximum  prices 
for  raw  iron  for  delivery  as  from  September  1 
were  fixed  as  follows  : — 

INlarks  per  ton. 

Hematite    29,784 

Iron     for      steel     making  (Cu-arme.s 

Stalileisen)    29,116 

Foundry  pig  iron  III   25,505 

Foundry   pig   iron.    Lii  xenibnrg   (|ua]ity  23,818 

Siegerlaiid  iron  for  >teel  making    27,543 

Spiegeleisen,  8-10  per  cent  30,133 
These  )n'ices  hold   good  for  the  first  decade  of 

September,  and  the  usual  rebates  are  maintained. — 

Reuter. 


NOTICES  OF  MEETINGS. 


THE    INSTITUTION   OF  AUTOMOBILE 
ENGINEERS. 

On  M'ednesday.  8e|iteinber  27,  the  Nortii  of  Eng 
land  centre  is  holding  an  informal  meeting,  when 
various  types  of  electrical  equijnnent  will  be  demoin 
strated  and  discussed;  particular  attention  will  be 
giveit  to  the  merits  and  demerits  of  the  coil  and 
battery  ignition  syistem  as'  (onipared  with  thi' 
magnetic.  The  meeting  will  be  held  at  7-0  p.m.,  at 
the  Assembly  Room,  Education  Office.*.  Cha.pf  1 
Street,  Sa'.ford,  Manchester,  and  cards  of  invitatii)n 
may  be  obtained  from  the  hon.  sec,  II.  Albaii 
Brayshaw,  5,  College  Lane,  Liverpool. 


GERMAN  METAL  MARKET. 

The  following  are  the  latest  base  prices  on  the 
(Jerman  metal  market  as  quoted  by  Messrs.  Rich. 
Herbig  &  Co.,  Berlhi  :— 

Marks  per  100  kilos. 

Aluminium   sheets,  wire  bars    72,500 

Aluminium  tubes    85,000 

Copper  sheets    65,400 

Copper  wire  and  bars   64,200 

Copper  tubes,  seamless    69,000 

Brass  sheets,  bands,  wire    68,000 

Brass  bars    »0,000 

Brass  tubes,  seamless    78,000 

. — Reuter. 


SYDNEY  HARDWARE  MARKET. 

(.)n  the  Sydney  hardware  market  quotations  are  as 
follows  : — 

Fencing  wiie  ;—  I'er  tun. 

Australian  black.  No.  8  gauge   £23    0  0 

Australian  black,  No.  10  gauge    24    0  0 

American  galvanised,  No.  8  gauge    27    0  0 

American  galvanised.  No.  10  gauge  ...    28    0  0 

Barbed. wire  :—  l'*-''  ton. 

Australian  galvanised.  12^  gauge    not  quoted. 

American  galvanised,  12  gauge   £33    0  0 

(Jalvanised  iron  : —  '  H- 

English  corrugated,  26  gauge   £30  10  0 

English  plain,  26  gauge    32    2  6 

Per  mile. 

Rabbit-proof  nettings   £71    7  6 

Per  ton. 

Sheet  lead,  in  full  rolls   £41    0  0 

Bar  iron  ...    f    «  0 

Shoeing  steel    z^)    u  u 

Steel  plates   2*    0  0 

Steel  .sheets    30    0  0 

Tinplates,  Britisii,  per  double  box    3    2  6 

— Reuter. 


THE    LONDON    IRON    &  STEEL  EXCHANGE. 

Brisker  conditions  have  characterised  the  iron 
and  steel  mSirkets  of  late,  and  these  were  reflected 
in  more  active  conditions  on  the  London  Iron  and 
Steel  Exchange  at  Tuesday's  weekly  meeting.  The 
demand  for  pig  iron,  however,  is  disappointing,  and 
although  a  certain  amount  of  business  continues  to 
be  transacted  with  the  United  States  and  Canada, 
the  Americans  are  not  showing  the  anxiety  to  place 
contracts  in  this  country  that  was  noticeable  a 
short  time  ago.  The  Continental  trade  is  still 
suffering  from  the  disturbed  financial  and  political 
conditions ;  whilst  business  at  home  has  not  yet 
recovered  from  the  engineers'  dispute.  Tiie  Scotch 
founders,  however,  have  been  purchasing  a  little 
more  Cleveland  iron,  and  this  is  an  encouraging 
factor  in  the  situation.    A  rather  confused  position 


IMPORTANT  HYDRO-ELECTRIC  ORDERS. 

It  is  satisfactory  to  learn  that  the  enterprise  di.'-- 
played  by  one  of  the  leading  British  engineering 
companies  in  undertaking  a  new  industry  is  receiv- 
ing its  reward. 

The  demand  for  large-sized  water  turbines  of 
purely  British  manufactare  induced  Mes.sr.s. 
Vickers  Ltd.  to  turn  their  attention  to  this  branch 
of  engineering  production,  which,  as  is  well  known 
owes  its  development  largely  to  Switzerland,  where 
the  Alpine  snows  form  a  high-level  stmage  giving 
an  almost  unfailing  supply  of  water  throughout  the 
year.  Arrangements  were  accordingly  made  by 
-Messrs.  Vickers  with  one  of  the  leading  Swi.^si 
hydraulic  companies  to  ensure  that  their  designs 
should  embody  the  accumulated  experience,  extend- 
ing over  many  years,  of  the  best  practice  in  water 
power  installations.  The  actual  manufacture  isi 
carried  on  at  the  company's  well-known  works  at, 
Barrow-in-Furness,  the  workmanship  being  of  t'lei 
high  class  which  is  associated  with  Admiralty 
standard. 

Recently  the  New  Zealand  Government  plaeedi 
with  Messrs.  Vickers  Ltd.  orders  for  two  Pelton 
turbines,  which  are  now  being  erected  on  site,  and 
followed  this  up  by  entrusting  them  with  the  manii 
facture  of  the  two  Francis  turbines,  each  of  3.100 
h.p.,  destined  to  be  placed  at  the  Hora  Hora  poweii 
station,  on  the  Waikato  River.  These  machines, 
operating  under  a  27  ft.  head,  are  of  considerable 
size  and  will  give  immediate  eiiipldyment  to  British 
labour  at  a  time  when  it  is  liadly  needed. 

The  highly-efficient  technical  organisation  whir 
Messrs.  Vickers  have  instituted  to  deal  with  al 
hydro-electric  matters  includes  experienced  hydraulic 
engineers,  working  in  close  collaboration  with  tlit 
electrical  engineering  staff  of  the  Metropolitan  f 
Vickers  Electrical  Co.  Ltd.,  which  firm  recent^ 
obtained  all  the  orders  for  the  6,000  k.v.a.  generators: 
and  the  100,000-volt  switchgear  for  the  Mangahac 
hydro-electric  power  station  in  New  Zealand. 

Sir  Ganga  Ram,  CLE.,  M.V.O.,  who  is  at  pie 
sent  in  this  country,  has  also  placed  an  impi.rtaiitl 
order  with  Vickers  Ltd.  for  water  turbines  and 
electrical  plant,  in  connection  with  the  development 
of  power  from  a  low  head  fall  on  the  Bari  Doall 
Canal  in  the  Punjab. 

The  hea.d  which  will  be  utilised  is  only  6  ft..  aao 
the  total  power  obtained  will  be  1,925  h  p..  1 1« 
energy  will  be  transmitted  to  various  pumpiiij 
stations  where  irrigation  water  will  be  raised 
thereby  enabling  larger  areas  of  good  land  to 
cultivated. 

Tlie  extreme  low-  head  makes  the  proposition 
exceedingly  interesting  one  from  a  hydraulic  poiO' 
of  view,  and  it  is  pleasing  to  note  that  BritiM 
manufacturers  are  now  in  a  position  to  carry  oui 
such  projects. 
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Shipping  and  Shipbuilding. 


'ilosing  of  U.S.  Consulate  at  Newcastle. 

It  is  very  unusual  fui  Consular  t'xequa- 
ors  to  be  revoked,  and  Jiritish  siiipping 
len  regret  that  it  was  found  neressary  in 
he  case  of  the  Newcastle  Consulate.  The 
ction  of  the  British  Foreiori  Ottice 
lertainly  created  something  of  a  sensa- 
ion.  Surely  the  rivalry  between  American 
ad  British  shipping  interests  is  capable 
f  settlement  by  friendly  nutans  The 
''onsul's  exeqmitoi  was  withdrawn  on  the 
negation  that  ditticuHics  have  been  \nit 
'i  the  way  of  the  vising  of  jjassports'  to 
,assengers  who  failed  to  promise  that  they 
•ould  travel  on  American  vessels.  The 
ction  was  taken  after  the  U.S.  Govern- 
lent  had  been  duly  notihed  of  its  inten- 
ion,  partly  under  the  terms  of  the  Anglo- 
iLHierican  Commercial  Treaty  of  1815,  and 
.artly  under  a  recognised  ]iiinciple  of 
iternatioual  law  that  a  (lovernment  can 
'ithdraw  the  exequators  of  foreign 
.Consuls  wherever  in  its  judgment  it  has 
sasonable  cause  to  do  so. 
j"  The  United  Stafes  Lines,  in  a  statement 
i/siied  from  their'  ottires  in  Cockspur 
■treet,  S.W.,  say  thai  they  have  rro  know- 
'^dge  at  all  concerning  tlie  action  alleged 
)  have  been  taken  by  the  Newcastle  Con- 
idate  on  behalf  of  the  American  mercan- 
tile marine.  Their  steamers  (they  add) 
■ire  sailing  absolutely  full,  and  they  need 
^^0  help  such  a.s  it  has  been  alleged  the 
/ewcastle  Coiiisiilate  has  given  to  ships 
ving  the  American  flag. 


fuel  Conservation. 

J  A  fuel  conservation  section,  with  head- 
uarteis  at  45,  Broadway,  New  York,  has 
een  established  by  the  Emeigency  Fleet 
'oi-poration  (states  a  New  York  report). 

This  section  will  be  the  active  aim  of 
-he  Fuel  Conversation  Committee,  and  the 
Jpecitic  duties  entrusted  to  it  are  to  make 
ractical  and  technical  studies  of  the 
iaethods  of  operation  of  vessels  as  regards 
i  heir  motive  power  and  to  suggest  and 
promulgate  means  to  inipiove  these 
lethods  and  consequently  reduce  the  fuel 
pill  of  the  Emergency  Fleet  Corporation. 

I  he  Shipping  Outlook. 

I   Addressing   the   Fui ncss-Withy  share- 
I'olders  the  othei  day,  Sii'  Frederick  I,ewis 
j.aid  that  on  July  1  there  were  laid  u])  in 
»ur  home   ports,   for  lack   of  prohtable 
Iniployment,    b-V2    vessels   of   just  over 
■  ,000,000  tons  net  reg*ister.    In  America 
Ik'  position  is  much  worse,  for,  according 
a  recent  statement,  there  are  laid  u]) 
jliere  1,()()()   vessels   of  about  4,000,000 
ons.  It  is  ihc  problem  of  this  vast  amount 
I  f  idle  shipping  which  is  behind  the  pro- 
posal to  give  a  subsidy  to  United  States 
i  hipping  in  the  hope  that  with  this  assis- 
J^ance    the    vessels    will    gradually  find 
lurchasers.    Unfortunately,  it  is  proposed 
0  raise  the  funds  necessary  to  give  this 
ubsidy  by  levying  charges  upon  foreign 
hipping  Using  American  ports,  of  which 
British  ships  form  the  great  majority,  and 
■>ir  Frederick  Lewis  entered  a  weighty 


j)j()test  against  this.  His  contention — 
and  it  is  that  on  which  British  shipping 
has  grown  ami  flourished  in  the  past — is 
for  a  fair  held  and  no  favour,  and  equal 
opportunities  for  all  ships  in  all  ports, 
which  is  an  ideal  very  fai'  from  reality  at 
present. 

As  to  the  shipping  outlook  generally. 
Sir  Frederick,  while  describing  it  as  far 
from  encouraging,  reminded  his  hearers 
that  conditions  would  surely  improve.  As 
to  the  future  of  Furness-Withy ,  he  was 
justifiably  full  of  confidence,  for  a.  company 
that  could  show  such  a  good  balance-sheet 
after  last  yeai-'s  bad  trade  is  well  prepared 
to  meet  any  trade  slump.  Good  progress, 
he  stated,  had  been  made  in  the  direction 
of  reducing  operating  costs,  and  they  had 
taken  delivery  of  the  greater  part  of  the 
vessels  contracted  for  during  the  wai- 
without  any  addition  to  their  capital  or 
that  of  their  subsidiary  companies. 

New  P.  &  0.  Liner  Dry-docked. 

The  .h'lniial  of  Coimneice  reports  tiuit 
the  twin-screw  intermediate  passenger 
and  cargo  steamer  Moldavia  has  been  dry- 
docked  at  Tramnere,  Birkenhead,  for 
finishing-  touches  before  her  trials  and 
handing  over  to  the  P.  and  0.  Co.  It 
is  understood  that  these  will  take  place  in 
about  a  fortnight's  time,  and  that  Lord 
Inchcape  himself  will  attend  the  trials  of 
his  new  ship,  the  first  of  four  ordered  by 
the  P.  and  0.  Co.  to  replace  vessels  lost 
through  enemy  action.  It  is  further 
rumonred  that  his  liOrdship  will  make  the 
journey  to  India  in  this  new  liner. 

The  Moldavia  is  the  second  of  the  name 
owned  by  the  same  company,  her  ])re- 
decessor  having  been  built  at  txreenock  in 
1903.  In  the  early  days  of  the  war  her 
builders,  Messrs.  Cammell,  Tjaird  &  Co. 
Ltd.,  turned  out  four  cargo  shijis  for  the 
same  owners,  named  Khiva,  Khvber. 
Kaimaia,  and  Kalyan ;  they  have  all 
suivived  the  war,  and  are  still  iu  service. 

Four  hundred  first  and  second-class 
passengers  and  about  Bl.OOO  tons  of 
general  cargo  and  mails  will  be  earned  by 
tlie  Moldavia  on  her  voyage  between  this 
country  and  Australia.  She  will  be  driven 
at  16  knots  by  geared  turbine  machinery 
of  18,000  shaft  horse  power. 


U.S.  and  German  Shipping. 

Mr.  Vv^illiau)  .1.  Love,  vice-piesident  of 
the  Fmergency  Fleet  Corporation  in 
charge  of  traffic,  who  negoli-ated  the 
agreement  with  the  North  (jerman  Lloyd, 
states  that  the  new  contract  which  the 
Shii)i)ing  Board  has  tentatively  entered 
into  with  that  company  is  for  a  period  of 
ten  years.  The  Germans  cannot  cancel  it 
without  giving  notice  of  more  than  one 
year.  In  the  event  the  Shipping  Board 
should  sell  the  vessels  of  the  United  States 
lines  to  private  interests  it  would  have  the 
right  to  cancel  the  .contracts  without  the 
pa.yment  of  any  indemnity. 

The  Shii)ping  Board  will  not  set  u]) 
ofHces  in  Gennany  for  the  solicitation  of 
freight    for    its    homebound  freighters. 


However,  it  will  be  allowed  to  open  a 
limited  number  of  offices  for  the  purpose 
of  booking  passengers.  In  Central  Europe 
the  Shipping-  Board  has  reserved  the  right 
to  open  as  many  offices  as  it  desires. 

HoEland-America  Line's  New  London 
Offices. 

New  offices  of  ttie  Holland- America  Line 
(London)  Ltd.,  have  been  opened  at  18  and 
19,  Pall  Mall.  The  building,  which  is 
directly  opposite  the  Reform  Club,  is  foiir 
storeys  in  height,  faced  with  pleasant 
white  marble.  The  Holland- America 
Line's  London  office  is  under  the  manage- 
ment of  Mr.  H.  S.  Carniichael. 


British  Ships  for  Italy. 

The  following  reply  to  a.  Parliamentary 
<luestion  regarding  the  necessity  of  calcu- 
lating the  sum  for  the  payment  of  the 
debts  contracted  for  the  purchaise  of  cargo 
steamers  placed  at  the  disposal  of  Italian 
shipowners  by  Ttie  }5ritish  Government,  at 
the  rate  of  exchange  current  at  the  time  of 
purchase  of  the  ships,  has  been  issued  in 
Italy:  — 

"The  Ministry  of  the  Treasury  has 
given  the  most  carefid  attention  to  the 
ie([iiest  preferred  to  it  to  take  action  for 
the  purpose  of  obtaining  a  revision  by 
the  British  Government  of  the  contracts 
relating  to  the  purchase  of  ships  in  Eng- 
land in  1919  in  order  to  provide  for  the 
])artial  reconstrnction  of  our  merchant 
marine,  decimated  durino-  the  war  by 
submarine  attacks.  This  revision  should 
have  for  its  purpose  a  fair  reduction  in 
tiie  prices  of  the  ships  purchased. 

The  Italian  shipowners  ask,  moreover, 
tiiat  the  sums  still  due  to  complete  the 
purchase  price  of  the  ships  should  be  paid 
at  an  exchange  equal  to  that  ruling  at  tne 
time  when  the  ships  were  purchased, 
namely,  at  about  85  lire,  instead  of  the 
])resent  high  rate. 

"  The  attention  of  the  Bi-itish  Govern- 
ment has  already  been  called  to  these 
questions,  'but  \\\)  to  the  present  it  has  not 
been  possible  to  commence  formal  negotia- 
tions, which  we  will  conduct  with  the 
utmost  firmness.  If,  contrary  to  our 
expectations,  the  negotiations  do  not  lead 
to  the  favourable  result  desired,  the 
Italian  Gov^eiiiment  would  not  fail  to  con- 
sider the  steps  necessaiy  to  face  the 
situation  that  would  arise." 

Aster  Shipping  Co. 

The  directors  of  the  Aster  Shipping  Co. 
Ltd.,  in  their  report  for  the  year  ended 
April  11  last,  state  that  during  tin*  period 
covered  by  the  accounts:  tne  company's 
two  steamers  were  ^ach  laid  up  for  a 
])eriod  of  over  three  months,  in  conse- 
(|uence  of  which  the  directors  regret  that 
the  year's  trading-  shows  a  loss  of  =£1,299. 
The  ibalaiice  biought  fonvard  from  last 
vear  amounteid  to  £7,882,  to  which  ha.s 
been  added  £6,000  transferred  from 
general  reserve,  and  after  provision  for 
depreciation  and  deduction  of  the  loss  sus- 
tained   on    the    year's    working,  there 
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remains  ;i  halanco  of  £^)8?>,  wliicli  is 
(•arripfl  forwaid  to  next  year'vs  accounls. 

The  bal;iiH  <'-sli(>('1  sliows  : — Liabilities  : 
Issued  (  iipiUil,  t'!)l),r)50 ;  bank  loan, 
i']'3,218;  sundry  creditors  and  damage 
suspense  accounts,  £9,099;  de])i('(iati()n 
reserve  account,  i'69,822;  taxation  and 
general  reserve  account,  £25, 800;  profit 
and  loss  appropriation  account,  £58''^ ; 
total,  £218,072.  Assets:  Steamers  at 
cost,  £210,000;  sundry  debtors,  damage 
accounts,  uncompleted  voyages,  disburse- 
ments, unexpired  insura,nces,  cash  in 
liand,  etc.,  £8,072;  total,  £218,082. 

In  1920  the  compaiiv  made  a  protit  of 
£(;7,7!)9,  and  in  1921  of  £55,185,  and  ])aid 
dividends  of  15  per  cent  and  five  ]ier  rrui, 
fiee  of  tax,  respectively. 

Glasgow  Shipping  Amalgamation. 

It  is  officially  announced  that  the  ship- 
ping firm  of  Gr.  &  .1.  Burns  Ltd.,  and  rlie 
Laird  Line  Ltd.  have  lieeir  merged  under 
the  title  of  Burns  &  Laird  Lines  Ltd., 
with  offices  at  Kobertson  Street,  Glasgow. 
The  two  ('ompaiiies  were  already  imder  the 
sa.me  control.  Sir  Owen  Philipps  being 
chairman,  Sir  Alfred  Read  acting  chair- 
man and  numaging  director,  and  Viscount 
I'irrie  a.  director  of  both.  The  new  com- 
pany, it  is  stated,  will  maintain  the 
services  to  and  from  Ireland  hitherto 
given  'by  G.  &  J.  Ikirns  and  the  Laird 
lines  respectively,  and  Mr.  John  C.  Hay, 
of  the  Laird  line,  will  act  as  general 
manager  for  the  combined  companies. 
I^ully  a  score  of  cross-Channel  steamers 
are  involved  in  the  transaction,  which  has 
already  resulted  in  the  closing*  of  Ikirns's 
offices  and  the  transfer  of  the  staff  to  the 
Laird  line's  head([uarters.  The  issued 
capital  of  G.  &  J.  li'urns,  who  have  been 
established  since  1824,  is  £140,000;  the 
l;aird  line's  is  not  ))ublished. 


Shipbuilding  Stagnation — or  Revival? 

Mr.  (x.  Tristram  Edwards  is  an  optimist, 
and  in  an  article  on  "  The  Task  Before 
Ls,"  in  "Smith's  Dock  Montlily,"  in 
which  he  refers  to  the  very  depressed  times 
through  which  the  shipbuilding  and  sliip- 
repairing  industries  are  passing,  says 
there  are  signs  that  shipping  is  beginning 
to  timi  the  corner  towards  better  days. 
In  what  he  terms  a.  frank  talk  with  the 
workers,  he  remarks:  "Throughout  the 
past  months  we  ha.ve  strained  every  effort 
to  get  woi'k  for  our  yards.  Our  duty 
towards  our  workers  and  our  duty  towards 
our  shareholders  have  alike  compelled  us 
to  do  that.  It  is  no  isecret  now  that  at  last 
our  efforts  have  met  with  success.  The 
magazine  last  mouth  provided  cheerful 
lunvs  of  some  -32  repair  jobs  tackled  in  our 
various  yards,  and  now,  in  addition,  we 
liave  an  order  for  the  ibuilding  of  six 
[owerfuf  tugs  and  two  large  trawlers. 

"  With  shipbuilding  yards  all  over  the 
kingdom  unxier  bare  poles  it  will  be 
evident  that  in  securing  these  orders  we 
had  to  cut  our  prices  in  accordance  with 
the  times.  We  did  so  successfully,  but 
1  want  you;  all  to  understand  thai  in 
(|U()ting  for  this  work  we  deliberately 
gam  hied  on  our  men. 

"  Smith's  Dock  Co.  has  never  yet 
apjiealed  to  its  workers  for  a  spetdal  effort 
in  vain,  and  we  have  undertaken  this  work 


in  the  full  knowledge  tliat  unless  our  men 
back  us  lip  we  are  bound  to  lose  veiy 
seriously  indeed. 

"  In  short,  we  have  got  the  jobs  believ- 
ing that  our  men  will  not  let  \is  down. 
We  have  done  our  bit  towards  fighting 
the  unemployment  bogey,  and  now  it  is 
up  to  you  to  do  yours." 

While  an  oi)timist,  Mr.  Edwards  frankly 
admits  that  sliiplniildmg  is  a.  gamble,  and 
the  figures  from  shipbuilding  centres  are 
not  very  cheering,  although,  as  was  stated 
in  an  article  in  these  columns  recently, 
experts  incline  to  tire  view  that  the  worst 
of  the  depression  is  over.  It  will  be  some 
time  before  any  improvement  is  reflected 
in  tonnage  output  figures.  On  Wearside, 
in  1920,  44  ships  of  a,  total  tonnage  of 
201,143  were  put  into  the  water,  while 
this  year  19  vessels  of  85,948  tons  were  all 
that  were  built. 

This  year's  fig-ures,  however,  show  a 
slight  improvement  on  the  1921  figures, 
for  during  the  first  eight  months  of  that 
year  15  vessels  of  78,202  tons  were 
lauiu'hed. 

While  19  vessels  have  been  launched 
this  year,  it  must  be  remembered  that  the 
greater  paxi  of  the  work  done  on  these 
shi])s  was  completed  two  years  ago. 

In  August,  two  vessels  with  a  tonnage 
of  9,466  were  launcherl,  one  of  them  from 
the  Wear  Shipyard  and  the  other  from 
Messrs.  Osbourne  (jraliam's  yard.  The 
work  in  Scottish:  shipyards  has  decreased 
greatly  within  the  past  few  months.  Coii- 
siderable  numbers  of  vessels  have  been 
completed  and  passed  into  commission, 
while  many  others  have  been  launched. 
The  Glasgow  Herald  does  not  regard  the 
prospect  as  other  than  bad,  and  states  that 
it  is  probable  the  number  of  empty  berths 
will  increase  still  more  before  the  winter 
has  begun.  It  is  stated  that  there  are  now 
about  8,000  more  shipyard  and  engineshop 
men  idle  on  the  Clyde  than  there  were 
when  the  recent  reductions  in  wages  were 
aiTanged,  so-  that  this  decrease  in  costs  of 
production  has  not  yet  brought  about  any 
improvement  in  trade.  In  this  connection 
it  seems  probaHe  that  there  will  be  a 
keen  wag'e  controversy  again  in  the  near 
future,  and  the  conference  between  the 
Shi])building  Employers'  Eederation  and 
the  leaders  of  the  shipyard  imioiis,  to  be 
held  at  Edinburgh  on  Septem'ber  12,  is 
awaited  anxiously. 

It  is  not  quite  clear  what  the  shipbuild- 
ing employers  have  in  mind  in  respect  of 
this  fresh  niccling  with  the  workpeople's 
leaders,  and  tliey  are  naturally  not 
inclined  to  say  anything  about  it  before- 
hand. There  is  little  doubt,  however,  that 
they  will  try  to  negotiate  another  wages 
reduction  with  the  unions,  and  the  latter 
are  frankly  anticipating  a  demand  for  the 
withdrawal  of  the  remaining  10s.  of  the 
original  26s.  6d.  war  bonus.  iLarlier  this 
vear,  it  will  be  recalled,  16s.  6d.  of  the 
bonus  was  withdrawn  in  three  instal- 
ments, the  last  one  being  effected  in 
June. 

Tlie  Clyde  tonnage  launched  is  the 
second  highest  tiiis  ycnir,  being  exceeded 
only  by  the  58,614  tons  ])ut  into  the  water 
in  January.  It  makes  a  total  for  the  eight 
months  of  90  vessels  of  254,303  tons,  as 
compared  with  165  vessels  of  299,864  tons 
in  the  fii'st  eigiit  months  of  last  year^ — a 


decrease  of  75  vessels  and  45,5(il  tons — 
and  with  239  vessels  of  421,083  tons  in  the 
corresponding  ])eri()d  of  1907 — which  has 
the  record  figuies.  Th(>  output  is,  there- 
fore, below  the  best  for  the  period  by  14!) 
vessels  of  166,780  tons.  The  following 
table  shows  the  Clyde  jiroducfion  since 
1904,  omitting  the  war  years:  — 


August. 

Eight  Months. 

Ves. 

Tons. 

Ves. 

Tons. 

1022 

17 

53,849 

90 

254,303 

1!(21 

34 

34,(il(j 

165 

299,864 

1lt2() 

27 

87.912 

142 

440,174 

29 

52,181 

184 

347,. 579 

* 

*  « 

1914 

12 

15.()20 

153 

299.513 

1!I13 

20 

33,51 1 

166 

410,781 

1912 

24 

87,.599 

189 

417,551 

litU 

21 

38,372 

174 

382,590 

1910 

39 

41,322 

203 

395,683 

1909 

18 

43.t!31 

146 

222,458 

190S 

19 

48.002 

186 

223,901 

1907 

25 

51,387 

239 

421,083 

190!) 

28 

49,525 

201 

415.911 

1905 

23 

58,055 

157 

314.097 

1904  ... 

  23 

30,136 

176 

250,368 

The  tonnages  launcned  in  the  different 
Scottish  areas  since  the  beginning  of  the 
year  are  shown  in  the  following  table  :  — 
Clyde.        Forth.       Tay.      Dee,  &c-. 


Ves. 

Terns. 

Ves. 

Tou.s. 

Ves. 

Tons. 

Ves 

.Ian.  .  . 

10 

.58,014 

1 

800 

4 

Feb.  .  . 

7 

20,598 

1 

3,850 

March . 

14 

20,850 

1 

2,493 

1 

1,2(10 

April .  . 

1 

25 

1 

8un 

1 

May  ... 

14 

20, .500 

1 

.June . . . 

16 

34,906 

i 

3,500 

1 

July  ... 

11 

32,961 

1 

250 

1 

7.0(M» 

August 

17 

53,849 

2 

ll,35(t 

1 

90 

254,303 

4 

10,093 

6 

21,150 

8 

U.S.  Shipping. 

(From  Our  Own  Correspondent.) 

American  shipping  men  are  pleased  with 
the  action  of  the  1\S.  Senate  in  rejecting 
tile  duty  of  25  cents  a  barrel  on  fuel  oil, 
according  to  a  statenient  of  the  general 
manager  of  the  American  Steamship 
Owners'  Association.  In  its  i^rofest  to  the 
Senate  it  was  pointed  out  by  the  Associa- 
tion that  from  80  to  90  per  cent  of 
American  steamers  in  overseas  trade  an' 
oil  burners,  that  their  fuel  cost  was  the 
largest  factor  in  their  cost  of  operation, 
and  that  this  fuel  now  came  mainly  from 
Mexican  fields,  where  it  was  produced  and 
sliijiped  by  American  corporations.  The 
shipowners  pointed  out  also,  that  under 
any  conditions  the  use  of  fuel  oil  from  the 
Mid-Continental  field  would  be  impractic  - 
aide  oil  the  Atlantic  coast,  on  account  of 
the  remoteness  of  the  sources  of  supply 
and  the  high  railway  freight  rate.s^ — these' 
rates  being  nearly  double  the  usual  jnicc-; 
now  paid  for  ships'  fuel  oil.  The  Shi]i- 
owners'  Association  laid  before  the 
Senators  proof  that  the  proposed  duty  of 
25  cents  a.  barrel  on  fuel  oil  would  alnio.'-t 
completely  offset  the  amount  of  the  com- 
pensation provided  in  the  Shipping  Bill  for 
American  cargo  steamers  in  overseas 
commerce. 

President  Harding  has  receded  from  his 
insistence  that  the  Shi])  Subsidy  Bill  must 
lie  taken  up  by  Congress  at  its  ])ieseiit 
session.  It  has,  of  late,  been  increasingly 
jdain  that  the  jiresent  Congress  is  any- 
thing' but  favourable  to  the  measure.  Most 
of  the  members  are  adverse  to  having  1o 
face  this  issue  at  the  elections  next 
Xovenrber.  It  is  also  rumoured  that  tlie 
President  has  a  new  jilan,  that  of  calling 
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la  special  spssion  of  ( 'oiifjioss  on  tlio 
morrow  of  tho  elefiion,  in  ;in  (>fi'ort  to 

'obtain  a  vote  upon  the  measure.  All  the 
bills  for  ihe  2-^0  wooden  vessels  of  the 

'  Shiiiping  lioard  were  so  disappointing  that 
they  were  rejected.    There  was  a  condi- 

|tion  attached  that  the  engines  were  to  be 
dismantled.    This  is  thought  to  account, 

'  lU  part  at  least,  for  the  low  offers  made. 
The  Munsoii  Line  has  purchased  tlie  Ship- 
ping lioard  vessel  C'ourtois,  2,450  gross 
tons,  for  25,000  dols.,  on  condition  that 

.Diesel  tMigines  l)e  installed.  TTnder  this 
arrangement  the  ship  will  have  a  !)00-li.p., 

jsix  cylinder,  four-cycle  motor  connecled 
with  a  single  screw. 

The  idle  fleet  of  the  lioard  has  proved  to 
be  of  value  in  two  emergencies  in  whicli 
the   Government   was   concerned.  The 

'first  was  when  the  American  Relief  Com- 
mission was  called  on  to  semi  large 
quantities  of  food  to  Riissia,  the  second 
occasion    being    in    the    present  crisis 

".brought  about  by  the  coal  strike.  During 

j  the  last  seven  weeks  the  Board  has  sold 

♦  20  vessels  of  small  registers.  A  j)rice  of 
7G,00O  dols.  for  the  aft-engined  type  of 

Make  ships  has  resulted  in  the  dis])osal  ot 
J 20  steamers  of  this  class.       Since  the 

•  beginning  of  the  new  fiscal  year  there  has 
been  only  one  steainer  having  a  register 

-of  more  ihan  5,000  dead  weight  tons 
[  transf erTed  to  a.  private  flag".  The  Emer- 
gency Fleet  Corporation  announces  that 
American  vessels  are  now  carrying  60  ])er 
cent  of  the  exports  of  raw  cotton  from  the 
Gulf  ports  to  Liverpool.  The  increased 
patronage  of  American  ships  for  the  cann- 
ing of  one  of  the  chief  export  commodities 
has  resulted  in  regular  sailings  for  Board 
ships  on  schedule  dates.  This  is  declared 
to  be  one  . of  the  most  encouraging  results 
of  the  maiiy  efforts  of  iiie  Board  to  put 
the  American  merchant  marine  ov  a  firm 
footing.  The  new'  maritime  fiag  of 
Czecho-Slovakia,  flying  from  the  steam- 
_ship  Degie,  a  former  Japanese  freighter, 
is  soon  to  make  its  appearance  in 
American  waters.  The  craft  is  expected 
fto  arrive  at  Providence,  R.I.,  early  in 
(September. 

One  of  the  features  exhibits  of  the 
.American  Marine  Exposition,  to  be  held  at 
;Grand  Central  Palace,  New  York  City, 
JNovember  4  to  11  this  year,  will  be  the 
^original  model  of  America's  largest 
.merchant  ship,  the  Levuithan. 

This  model,  which  is  380  ft.  long,  and 
cost  to  construct  a  sum  of  money  -which 
, would  purchase  a  fairly  sizable  yacht,  was 
^biiilt  by  the  fonner  German  owners  of  the 
•big  ship.  Interest  in  the  big  52,000-ton 
diner  is  such  that  the  management  of  the 
'exposition  has  arranged  with  the  shipyard 
■land  the  United  States  Shipping-  Board  for 
jan  extensive  exhibit  connected  with  the 
Jship.  Part  of  this  will  include  the  plans 
liof  the  vessel,  together  with  specified 
idetails  of  her  equipment  and  furnishings, 
which  were  prepared  during  more  than  a 
.year  of  work  on  the  part  of  a  large  staff 
of  naval  arcliitects  and  engineers. 


'^German  Shipping. 

Gernntn  shipping'  concerns  are  very 
-much  alive  at  the  present  time  and  are 
vshowing  considerable  enterprise.  Not 
only  is  new  tonnage  being  built,  but  old 
'^ships  are  being  bought  up  from  foreign 
(owners.    Messrs.  Blohni  &  Voss,  of  Ham- 


burg, launched  the  8,000-ton  freight 
steamer  "  TJsan'bara "  for  the  German 
East  Africa  Line  the  other  day,  and  the 
Times  states  that  negotiations  are  known 
to  be  in  progress  for  the  sale  to  Germany 
of  further  important  tonnage. 

In  certain  cases  deposits  in  sterling 
have  already  l)een  made  in  London  in 
respect  of  this  shipi)ing.  In  the  instances 
of  the  completed  purchases,  the  sums,  it 
IS  definitely  stated  in  shipping  circles,  have 
been  sent  direct  from  Germany.  Prices 
in  some  cases  at  any  rate,  have  been 
agreed  on  the  basis  that  the  ships  were 
lo  be  broken  uj),  bnt  it  is  suggested  that 
even  in  such  cases  oiher  counsels,  in  view 
of  tlie  German  demand  for  ships,  may, 
])erhaps,  prevail. 

By  no  means  all  the  merchant  tonnage 
that  has  lately  been  bougnt  iby  Germjany 
has  been  intended,  even  ostensibly,  for 
breaking--up  now  As  an  instance  there 
may  be  cited  the  ]*]ld6r  Dempster  liner 
Montenegro,  of  4,466  tons,  built  by  D.  & 
W.  Henderson  &  Co.,  in  1898,  Avhichl  was 
iccently  sold,  and  now  ajjpears  in  the  new 
volume  of  Lloyd's  Register  as  belonging 
(o  Schulle  &  Biuns,  of  Emden. 

On  broad  grounds,  the  breaking  up  of 
obsolete  tonnage  could  be  welcomed,  and 
in  if  would  seem  to  lie  the  best  hope  for 
the  early  future  of  British  shipbuilding. 
It  is  only  regrettaWe  that  British  yards, 
instead  of  German,  cannot  absorb  the  old 
tonnage  At  present  the  amount  of  old 
sliii)ping  in  existence  is  abnormally  large. 
There  are  now  throiighout  the  world 
nearly  3,000  vessels,  of  between  20  and  25 
years  of  age,  representing  albout  6,000,000 
tons  gross.  There  are  also  some  6,000 
vessels  of  25  years  old  and  upwards,  rejire- 
senting  about  7,000,000  tons  gross.  Tlie 
great  bulk  of  tonnage  of  these  ages  would 
represent  cargo  vessels,  since  the  life  of  a 
passenger  and  mail  liner  is  comparatively 
short. 

As  a  general  nile,  to  wliich  there  are 
notable  exceptions,  even  the  utility  of  a 
cargo  steamer  may  be  said  practically  to 
be  drawingo  dose  betw^een  the  ages  of 
20  and  25 ;  and  so  there  are  now  some 
13,000,000  tons  of  shipping  in  the  world 
which  cannot,  normally,  long  be  kept  out 
of  the  shipbreakers'  yards.  That  so  much 
shipping  has  for  so  long  been  kept  afloat 
was  due  first  to  the  exceptional  demand 
for  tonnage  of  any  kind  during  and  imme- 
diately after  the  war  period,  and  then, 
when  the  slump  in  freights  came,  to  the 
fact  that  the  cost  of  Ibreaking*  it  iip  would 
])robably  often  have  exceeded  the  return 
from  scrap  material.  The  Germans  seem, 
however,  to  have  found  a  profitable  use  for 
the  ships,  and  they  appear  ready  to  buy 
many  of  Them.  ±he  unfavourable  feature 
in  the  development  is  that  whereas  if  the 
ships  had  been  broken  up  in  this  country 
the  scrap  material  would  have  been 
employed  again  in  BritisK  industiy; 
material  extracted  from  the  ships  in  Ger- 
many wall,  presumably,  be  employed  in 
Germany  industry,  and  may  be  used  to 
build  new  Gennan  vessels  to  compete  with 
liritish  ships. 

i^ccording"'  to  the  London  and  River 
Plate  Bank  new  vessels  of  the  Hamlmrg- 
Amerika  Ijine  are  getting  tlie  pick  of  the 
passenger  business  from  the  Argentine  to 
Spanish  j^orts  on  ai  basic  fare  of  120  dols. 
Argentine  paper  (aboiit  £11  10s.). 

They  are  advertising  very  largely  and 


very  scientifically,  ])ublishing  menus  (>f 
the  third-(  la,ss  meals,  and  actually  sending 
the  Baden,  Avhich  is  entirely  devoted  to 
third-class  passengers,  to  Rosario  in  order 
that  the  receptions  given  al>oard  to  the 
Spanish  societies  and  charitable  institu- 
tions may  spread  the  fame  of  the  new 
sei-vice  far  and  wide.  The  passengers 
have  all  the  conveniences  of  the  average 
mail  boat  at  their  disposal,  including  the 
whole  space  of  the  promenade  decks, 
saloons,  barber's  shop,  etc. ;  the  capacity 
of  the  ship  being  534  ])cis()ns  installed  in 
two,  four,  and  five-bei  (h  (  abins,  the  '.)ods 
iiaving  sheets  and  blankets,  and  each 
cabin  having  the  usual  washing  basin 
equipment  fitted  and  -supplied  with  run- 
ning water.  Only  those  knowing  the  trade 
can  realise  how  much  this  differs  from  pre- 
war practice  and  how  forcibly  it  must 
serve  as  propaganda.. 

There  has  been  much  talk  in  shij)piug 
circles  of  the  activities  of  the  Stinnes 
group,  and  about  a  year  ago,  when  dis- 
cussing the  situation  of  the  shipping 
iiKlnstry  in  Germany,  the  Franlfntter 
7Aitung,  which  is  (luoted  by  the  JouriutJ 
of  6'(/»(//<ercp— refeired'  to  the  constitution 
and  then  incipient  development  of  the 
Stinnes  shipping  undertaking,  and  it 
pointed  out  a  possible  disadvantage  of  the 
latter  from  the  standpoint  of  exporters  in 
general.  The  news])aper  submitted  that 
the  great  coal,  iron  and  steel,  engineering 
and  electrical  manufacturing  firms,  which 
are  embodied  in  the  Stinnes  group  undei 
the  title  of  the  Sieniens-Rhine-Elbe 
Schuckert  Union,  and  which  carry  on  a 
large  export  trade,  would  probably  be 
granted  by  the  Stinnes  shipping  under- 
taking preferential  freight  rates  for  the 
transport  of  their  oversea  shipmeirts,  and 
in  this  way  other  works  in  (jcrmany  would 
be  placed  at  a  disadvantage  in  competing 
lor  export  orders. 

Now  a  similar  develoi)ment  is  reported 
hy  the  Kolnixclic  T^eituixj,  which  slates  that 
the  Otto  Wolff'  Iron  Export  Co.  has  just 
acquired  the  majority  of  the  shares  in  the 
well-known  Argo  Steamship  Co.,  of  Bre- 
men. The  former  acts  indirectly  as  the 
export  sale  organisation  of  such  large 
works  as  the  Phoenix  Mining  &  Ironworks 
Co.,  the  Rhenish  Steelworks  Co.,  and  the 
Van  der  Zypen  and  Wissen  Steelworks 
Co.,  and  the  object  of  securing  control 
over  the  shipping  company  is  to  prevent 
the  consequences  of  any  unpleasant 
development  in  freight  rates,  which  might 
prejudice  one  or  other  of  the  works 
indirectly  interested  in  the  combination. 

At  the  same  time  the  inter-connection 
of  concerns  in  this  manner  tends  to  ensure 
to  the  steel  works  interested  a  preferential 
share  in  the  supply  of  shipbuilding 
materials  for  any  new  ship  constructioiral 
work.  Although  this  particular  point  does 
not  represent  a  new  policy,  it  has  hitherto 
been  applied  in  the  sense  of  the  direct 
participation  by  Westphalian  steel  makers 
in  shipbuilding  and  shipping  companies 
during  the  last  two  or  three  years,  and  not 
through  the  intermediary  of  merchant 
firms.  In  g^eueral  the  financial  jiarticipa- 
tioii  of  different  groups  of  merchants  in 
Germarr  iron  aird  steel  arrd  associated 
undertakings,  as  a  resirlt  of  the  enormous 
profits  I'lealised  by  the  merchant  trade 
during  the  time  of  the  war,  hasi  given  the 
merchant  trade  a  large  measure  of  control 
over  these  industries. 
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Transport. 


MOTORS  AND  ROAD 
TRANSPORT. 

Italy  Receives  Large  Unexpected  Orders. 

Although  the  general  industrial  situation 
still  disturbed  by  strikes,  Italian  auto- 
mobile raanufaeturers  in  Milan  have  received 
an  unexpectedly  large  number  of  orders,  a 
considerable  part  of  which  originated  in 
foreign  countries. 


Egyptian    Public   Taking   to  Automotive 
Transportation. 

Motor  transportation  of  all  kinds  in  Egypt, 
particularly  with  regard  to  taxicabs  and 
commercial  vehicles,  received  a  considerable 
impetus  during  1921.  There  are  over  1,600 
passenger  cars,  of  which  234  are  taxis  and 
120  trucks  in  Alexandria,  while  in  Cairo  there 
are  about  2,200  passenger  cars,  of  which  30S 
are  taxis  and  110  motor  trucks.  Motor 
cycles  in  these  two  cities  number  about  3n0 
and  fiOO  respectively, 

Italian  Grand  Prix  for  Light  Cars. 

In  the  Italian  light  car  grand  prix,  raced 
recently  ober  the  Monza  Circuit,  near  Milan, 
in  a  violent  rainstorm,  four  Fiat,  three  Chiri- 
biri,  and  two  Austro-Daimler  machines  com- 
peted. 

The  results  were  :  1,  Sordino,  in  a  Fiat, 
who  covered  the  600  kilometres  (372-6  miles) 
in  4  hr.  28  min.  38  sec.  ;  2,  Giaccone,  in  a 
Fiat,  4hr.  34  min,  12  sec.  ;  3,  Lampiano,  in 
a  Lampiano  Fiat,  4  hr,  34  min.  12  sec.  :  4, 
Salamano,  in  a  Fiat,  4  hr.  35  mm,  :  5,  Romas- 
sotto.  in  a  Chiribu-i  ;  6,  Austro-Daimler. 


New  Electric  Automobile  on  the  Japanese 
Market. 

A  new  type  of  electric  cycle  car  has  been 
|)laced  on  the  Japanese  market.  This  car, 
which  is  assembled  in  Osaka  from  parts 
mostly  manufactured  in  Germany,  although 
some  parts  of  the  bodies  are  made  in  Japan, 
is  covered  by  German  and  Ja]:)anese  patents' 
and  is  produced  at  present  in  one-seater 
models.  The  motor  is  a  |  h.p,  electric  engine 
of  a  reversible  type,  and  may  be  charged  by 
the  ordinary  electric  current  through  a  ti  ans- 
former.  It  would  appear  that  the  advan- 
tages of  small  size  and  economical  ojjeration 
would  render  a  car  of  this  kind  very  popular , 
but  as  yet  none  of  them  liave  been  seen  on 
th(^  streets. 


Active  Belgian  IVIarket  for  Motor  Vehicles 
and  Accessories. 

The  number  of  motor  vehicles  in  the  Pro- 
vince of  Antwerp  has  steadily  increased 
during  the  past  year.  The  present  registra- 
tion of  4,800  passenger  cars  and  trucks  being 
60  per  cent  over  that  of  a  year  ago,  and  the 
2,800  motor  cycles  showing  an  increase  of 
250  per  cent.  Although  there  has  been  little 
demand  in  the  past  for  modern  garage  eciuip- 
ment,  the  writer  believes  that  labour-saving 
devices  should  find  a  ready  market  in  Belgium 
in  the  future.  There  is  an  active  demand 
for  all  kinds  of  accessories,  which  manu- 
facturers should  meet  by  givng  their  agencies 
to  independent  accessory  dealers  rather  than 


to  garage  owners  or  distributosr,  who,  as  a 
rule,  only  sell  to  their  old  customeis  and  do 
not  cover  the  assigned  territory," 


Motor  Vehicles  in  Panama  and  the  Canal 
Zone. 

Tlie  comparatively  large  number  of  motor 
vehicles  in  use  in  the  Republic  of  Panama 
and  the  Canal  Zone  is  due  principally  to  the 
activities  connected  with  the  Panama  Canal, 
and  also  the  extensive  use  of  motor  vehicles 
for  hire  in  Panama  City  and  Colon  and  the 
adjacent  sections  of  the  Canal  Zone,  says 
Consul  Orr,  Panama,  in  a  report  to  the 
De])artment  of  Commerce,  The  official  regis- 
tration in  the  Republic  of  Panama  is  given 
as  731  passenger  cars,  59  trucks,  and  23 
motor  cycles,  while  in  the  Canal  Zone  there 
are  1,323  passenger  cars  and  motor  trucks 
combined  (the  number  of  each  being  about 
equal)  and  369  motor  cycles.  Official  cars 
make  up  658  of  the  registration  in  the  C-anal 
Zone,  and  are  owned  by  the  Panama  Canal, 
the  Panama  Railroad,  and  the  United  States 
Army  and  Navy.  There  are  hardly  more 
than  10  of  the  total  registration  which  are 
not  of  American  make. 


A  Long  Non-stop  Run. 

According  to  Press  reports,  a  unique  auto- 
mobile test  is  taking  place  at  GrunewaU,  the 
picturesque  garden  suburb  of  Berlin.  It 
consists  of  a  non-stop  motor  car  run  of  300 
hours.  The  object  is  not  speed,  but  an 
exhaustive  engine  test,  for  experts  think  that 
the  examination  of  an  engine  which  has  run 
continuously  for  that  period  will  provide 
valuable  knowledge. 

The  run,  in  which  two  cars  are  taking  part, 
began  on  Saturday,  August  26,  at  6-17  a,m., 
and  will  go  on  night  and  day  till  September 
7,  at  6-17  p.m.  The  track  is  a  14-mile  circular 
stretch  of  ordinary  main  road. 

The  ears  will  only  be  permitted  to  sto]) 
should  a  change  of  tyres  be  necessary.  In 
that  case  the  engines  nuist  be  kept  going. 
The  changing  of  drivers  every  five  hours,  as 
well  as  the  taking  on  board  of  petrol,  must 
be  done  while  the  cars  are  in  motion.  Nearly 
10,000  miles  will  have  been  covered  should 
the  cars  hold  out  to  the  end.  The  speed  is 
being  kept  at  a  fairly  even  28  miles  an  hour, 
and  the  first  quarter  of  the  journey  was 
]ierformed  without  mishap.  In  the  period 
of  75  hours  the  distance  covered  was  2,150 
miles,  which  is  equal  to  that  ])etween  Berlii\ 
and  Bagdad. 

Road  Problems. 

The  following  shows  the  ransre  of  the  sub- 
jects to  be  discussed  at  the  fouith  Inter- 
national Road  Congress,  which  will  meet  at 
Seville  in  May  of  next  year  by  the  invitation 
of  the  Spanish  Government  : — 

"  Surfacing  of  Roads  with  Concrete  — Mr. 
A.  Dryland,  County  Engineer  of  the  .Middle- 
sex County  Council, 

"  Use  of  Bitumen  and  Asphalt  for  Sui'- 
facing  "  (the  use  of  tar  and  its  derivatives  is 
not  comprised  in  this  subject) — In  collabora- 
tion, Mr,  J,  S.  Killiek,  late  Chief  Fngineer  of 
the  Roads  Department,  Ministry  of  Trans- 


port, and  Mr.  T.  S,  Marriott,  Linimer  and 
Trinidad  Lake  Asphalt  Co, 

■"  Laying  Tramway  Rails  on  thf>  Various 
Kinds  of  Road  Surface  "" — Mr,  John  A. 
Bnxlie,  City  Engineer,  Liverpool. 

'"  Progress  Made  in  Modern  Mechanical 
Appliances  Used  in  the  Construction  and 
Maintenance  of  Road^  :  Further  Improve- 
ments and  New  Machinery  Introduced  since 
the  last  Congress  (London,  1913)  " — In  colla- 
boration, Mr.  A,  E,  Brookes,  O.B.E,,  County 
Surveyor  of  the  Durham  County  Council, 
and  Mr.  A.  E,  Collins.  City  Engineer,  Nor- 
wich. 

■'  The  Development  of  Motor  Transport 
— Mr.  P.  Pick,  London  Undergi'ound  Rail- 
M'ays. 

"  General  Traffic  Regulations  — In  colla- 
boration, Mr.  E.  Shrapnell-Smith,  CB.E,. 
President  of  the  Commercial  Motor  Users' 
Association,  and  Mr,  .1,  S,  Pool-Godsell. 
Minister  of  Transport. 

""  The  Problem  of  Traffic  on  Congested 
Roads  and  Streets  of  Towns  '"—-In  collabora- 
tion, Mr.  W.  Rees  Jeffreys,  Road  Improve- 
ment Association,  and  Mr.  A.  E.  Cave,  Motor 
[legislation  Committee. 

There  is  every  indication  that  this  Congress 
will  surpass  in  interest  any  of  those  helcf 
before  the  war,  and  no  one  will  question  the 
advantage  to  be  gained  horn  a  coni))arison 
of  national  methods  and  achievements  in  the 
realm  of  road  making  at  a  time  when  sucli 
an  astounding  transformation  is  taking  j)lace 
in  the  character  and  distribution  of  traffic 
The  Congress  of  1913  was  attended  by  official 
representatives  of  44  Governnients,  \^hilsi 
altogether  52  different  nations  were  repre- 
sented. A  higher  figure  will  doubtless  be 
obtained  on  the  occasion  of  the  meeting  at 
Seville, 

The  Motor  Exhibition. 

The  Society  of  Motor  Manufacturers 
and  Traders  has  been  informed  hy  the 
Olympia  Oo.  that  the  new  extension 
cannot  be  fini.shed  in  time  for  this  year's 
motor  exhibition.  The  exhibition  will, 
therefore,  be  held  at  the  White  City  and 
Olympia  from  November  3  to  11,  as  i)re- 
viously  announced. 


AEROPLANES   AND  AIR 
TRANSPORT. 

The  Berlin  Airway. 

The  new  British  air  service  between  London 
and  Berlm  which  is  being  organised  by  the 
Daimler  Co.,  with  the  supjiort  of  the  Dejiart- 
ment  of  Civil  Aviation,  will,  it  is  expected, 
come  into  operation  at  the  end  of  this  month. 
There  will  be  a  daily  service  in  each  direction, 
and  the  time  occujjied  for  the  SOO-inile 
journey,  which  will  l;e  \  ia  Amsterdam, 
Bremen,  and  Hamburg,  will  be  about  seven 
hours. 

The  passenger  faic  has  not  yet  been  fixed. 
l)ut  it  was  stated  recently  that  it  will  probablv 
he  in  the  ncighbourliood  of  that  now  charged 
between  London  and  Paris.  The  necessary 
arrangements  at  Berlin  have  not  yet  been 
made,  but  the  terminus  will  jn'obably  be  Pt 
Staaken,  a  few  miles  west  of  Ber'in. 
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We  haw  it  from  one  source  t'nat  it  is 
I  probable  that  Manchester  will  be  the  starting 

point  of  the  service.  The  machines  will  iiy 
,  to  Croj'don  and  on  to  Berlin  with  one  further 
:  call.    The  journey  will  take  about  six  hours, 

and  the  fare  will  only  be  slightly  higher  than 

the  rail  fare. 

Aviation  Insurance  in  Germany. 

Aviation  insurance  covering  all  clashes  of 
:  travellers  in  airplanes  is  procurable  in  Ger- 
i  many.  The  yearly  rate  for  factory  aviators 
'  and  for  students,  on  a  Mk.  1,0(0  policy  is 

Mk.oO  for  death.  Other  aviators,  such  as 
<i  sportsmen,     teachers,     pilots,  observers, 

engineers,   and   passenger.^,   take   a  Mk.50 

•  rate.  For  individual  flights  passengers  pa\- 
Mk.l  fcr  distances  up  to  150  kilometers.  The 

,  rate  increases  with  the  distance  up  to  450 
\  kilometers,  for  which  Mk.2-25  are  payable 
j  on  a  Mk.l, 000  policy  covering  death.  The 
I;  premium  for  invalidity  is  in  most  cases  about 

I,  half  that  for  death. 

I  The  Big  Race. 

t  The  race  which  started  yesterday  and  con- 
I'tinues  to-day  is  certainly  one  of  the  most 

important  events  in  our  flying  history. 
I     The  circuit,  which  began  and  finishes  at 

Croydon,  is  divided  into  two  sections  of  three 
,i  stages  each  : — 

First  (Friday). — Croydon  (Waddon  Aero- 
|.  drome)  to  Birmingham  (Castle  Bromwich) — 

106  miles  ;  to  Newcastle  (the  Town  Moor) — 
fl  168  miles  ;  to  Glasgow  (Renfrew) — 120  miles. 
|j  Total  for  the  day — 394  miles, 
t    ISecond  (Saturday). — Glasgow  (Renfrew) 

■  to  Manchester  (Alexandra  Park) — 183  miles  ; 
to  Bristol  (Filton) — 130  miles  ;   to  Croydon 

,  (Waddon  Aerodrome) — 103  miles.  Total  for 
[  the  day — 416  miles. 

I  All  competitors  nmst  liUike  a  compulsory 
i»  stop  of  one  hour  at  each  of  the  control  stations 
'|,  named  above  (except,  of  course,  at  Glasgow, 

II,  where  the  stop  for  the  night  is  made). 

I I  Gliding  Prizes. 

jj  Interest  in  gliding  continues  unabated,  and 
I  the  prizes  continue  to  be  offered.  The 
.  Farman  brothers  hav^e  offered  a  prize  of 
,1  i  c. 10,000,  and  M.  Fokker,  the  Dutch  aviator. 
!(0ne  of  Mk.  100,000  for  motorless  cross-country 
|f  flying,  which  is  more  difficult  than  soaring 
ijin  a  val'ey  where  the  air  currents  have  been 
||  charted.  In  an  interview  with  a  rejjresenta- 
i  five  of  the  Paris  edition  of  the  New  York 
111  raid,  M.  Fokker  predicted  that  it  will  be 
,  possible  in  the  near  future  to  glide  for  hours  ; 
!  in  fact,  flights  of  unlimited  duration  will  be 
I  practicable. 

J  Still  another  prize  is  offered  fcr  competition 
i  among  French  airmen  by  M.  Georges  Dreyfus. 
;  The  prize  itself  is  a  cup,  but  the  competition 
I  is  divided  into  two  parts,  each   with  an 

i^lditional  ])rize  in  money. 

In  the  first  part  of  the  competition,  which 

IS  to  be  completed  by  April  30,  1923,  a  prize 
I 'of  Fc. 10,000  (nominally  £400)  will  be  given 
I  for  the  longest  distance  covered  by  the  glider 
j  in  a  flight  which  consists  of  a  complete  circuit 
I' — i.e.,  which  ends  at  the  point  at  which  it 

*  started.  The  glider  w  iU  set  out  from  a  line 
I  indicated  by  two  posts.  300  metres  apart, 
j  Each  airman  will  make  his  turning  in  the  air 
[  where  he  chooses,  and  to  complete  his  circuit 
[  he  must,  on  his  return,  pass  between  the  two 

'osts.  The  total  length  of  his  cu'cuit  flight 
I  will  be  reckoned  as  double  the  distance  of  the 

■  starting  point  from  the  point  .-^t  A\hich  he 
1  makes  bis  turn. 
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The  second  pirt  of  the  competition  will 
end  on  April  30,  1924,  and  a  similar  prize  of 
Fc.  10,000  will  be  given  for  the  longest  circuit 
flight  up  to  that  date.  The  only  difl'erence 
between  the  two  parts  of  the  competition  is 
that  the  minimum  flight  in  th;-  first  part  must 
be  more  than  25  kilometres  (aljout  15^  miles) 
and  the  minimum  flight  in  the  second  part 
75  kilometres  (about  47  miles). 

The  cup  will  be  awarded  to  the  winner  of 
the  second  part  of  the  competition. 


Commercial  Aviation  and  the  Empire's  Trade. 

Notwithstanding  the  publicity  which  has 
been  given  to  the  state  of  unpreparednes-;  of 
Great  Britaip/.i  aerial  defence,  the  seriousness 
of  the  menace  confronting  us  is  far  from  being 
generally  understood.  The  present  position 
of  aviation  in  this  country  (writes  Viscount 
Curzon,  M.P..  in  The  Empire  Mail)  is  unsatis- 
factory to  the  last  degree,  in  relation  to 
defence  and  offence,  provision  for  the  navy 
and  the  army,  and  also  as  regards  civil 
aviation.  These  I  believe  to  be  the  fruits  of 
the  policy  of  the  Air  Ministry.  Money  which 
should  have  been  utilised  for  equipment  has 
been  employed  in  the  construction  of  expen- 
sive and  unnecessarily  large  ground  estab- 
li.shtuents,  with  the  consequence  that  the 
British  aeroplane  and  aero  engine  industries 
have  been  practically  starved,  and  are  in  a 
])Osition  to-day  which  is  exceedingly  pre- 
carious. This  has  been  ]jroved  by  the  fact 
that  £900,000  for  the  new  formations  will  be 
found  out  of  economies  in  the  current  air 
estimates. 

While  Great  Britain  has  accepted  a  one- 
power  standard  on  the  seas,  we  liave  not  a 
tenth- power  standard  in  the  air.  What  has 
l)een  overlooked  is  the  fact  that  while  for 
o))erations  on  sea  and  on  land  Great  Britain 
remains  an  island,  in  the  air  we  are  a  ('on- 
tinental  power.  Other  European  nations 
have  dealt  \vith  this  question  of  air  defence 
by  conscription,  and  they  also  rely  a  great 
deal  upon  civil  aviation.  ]  f ,  as  is  maintained, 
conscri])tion  is  not  practicable  here,  our  only 
alternative  is  to  develop  civil  aviation.  The 
aim  of  the  Air  Ministry  should  be  to  encourage 
it  in  every  possible  way-,  as  it  is  the  only 
means  by  which  w'e  can  make  up  for  our 
hopeless  deficiencies  in  air  power  as  compared 
with  those  of  Continental  coimtries.  But, 
unfortunately,  that  is  the  very  rever.se  of  the 
policy  of  the  Air  Ministry.  What  the 
Ministry  wants  is  a  purely  mihtary  air  force, 
and  to  the  officials  there  civil  aviation  simply 
does  not  matter.  But  surely  it  is  obvious 
that,  with  civil  aviation  well  develo])ed,  our 
]iosition  would  be  immensely  improved. 
There  would,  of  course,  be  a  large  number  of 
machines  available,  perhaps  not  all  of  a 
fighting  type,  but  capable  of  rendering  valu- 
able auxiliary  services.  Pilots,  too,  with 
good  flying  expeiience,  and  capable  of  being 
rapidly  trained  to  war,  could  easily  be 
recruited  in  case  of  need,  and,  'n  addition, 
there  would  already  be  in  existence  the  large 
ground  staffs  necessary.  For  the  building 
up  of  Great  Britain's  aerial  defence  this  is,  in 
fact,  the  only  way.  unless  the  country  is 
jorepared  to  organise  and  niaintain  a  large 
military  air  force. 

I  consider  (adds  Lord  Curzon)  that  the 
Empire  naust  insist  that  our  Imperial  air 
ser\-ices  are  put  on  a  proper  basis.  The 
present  air  administration  has  completeh 
failed  to  secure  this  in_any  respect.    This  is 
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l)artly  the  fault  of  the  system  and  partly  the 
fault  of  the  individual.  A  thorough  recon- 
struction of  the  Air  Ministry  should  take 
])lace,  and  an  enquiry  should  be  in.stituted 
a^  to  how  the  Air  Ministry  has  spent  the 
money  allottsd  to  it.  A  complete  review 
of  the  .system  of  our  air  organisation  should 
take  place,  and  the  navy  should  at  once  be 
made  entirely  responsible  for  its  own  air  arm. 
Finally,  civil  aviation  should  be  encouraged 
in  every  possible  way,  in  order  that  we  may 
have  a  reserve  to  fall  back  upon  in  time  of 
war. 

Continental  Air  Traffic. 

The  Air  Ministry  has  issued  the  foUcjwing 
report  on  the  Continental  air  traffic  during 
the  month  of  July  : — 

Traffic  on  the  services  operating  to  and 
from  the  London  Terminal  ■  Aerodrome, 
(Jroydon,  continued  to  .show  an  expansion 
during  the  month.  The  number  of  machines 
of  all  nationalities  arriving  and  departing  was 
711,  an  increase  of  nearly  100  machines  over 
the  previous  largest  monthly  figure.  The 
departure  and  arrival  figures  w^ere  respec- 
tively 357  and  354.  The^three  British  Com- 
])anies — Handley  Page  Transport  Ltd.,  the 
Instone  Air  Line,  and  Daimler  Hire  Ltd., 
operated  446  machines,  or  nearly  63  per  cent 
of  the  total  number  of  aircraft  using  the  aero- 
drome. 

Passengers  totalled  1,591,  a  figure  w  hich 
is  considei'ably  less  than  last  year,  but  the 
British  ]iroportion,  which  totalled  1,272,  is 
the  highest  number  transported  on  British 
machines  during  any  month  since  Con- 
tinental services  were  inaugurated.  The 
total  weight  of  goods  carried  showed  an 
increase  over  any  previous  month,  the 
(piantity  of  newspiper.;,  mails,  and  general 
goods  being  73-3  toil!!,  of  which  the  greater 
])roportion  was  carried  in  British  aeroplanes. 
The  largest  increase  is  shown  in  the  news- 
paper traffic,  which  contributxl  34-3  tons  of 
the  total.  The  efficiency  of  British  services 
continues  to  be  of  a  high  standard — the 
percentage  of  flights  carried  out  on  the  Lon- 
don-Paris route  being  nearly  96  per  cent. 

While  British  Companies  continue  to  secure 
the  greater  proportion  of  all  classes  of  traffic, 
it  has  to  be  noted  that  the  machines  are  still 
obtaining  onl\'  a  small  proportion  of  the 
traffic  required  to  operate  on  a  sound  com- 
mercial basis,  the  passenger  accommodation 
utilised  on  British  aircraft  being  only  36  per 
cent  of  the  available  space  and  the  useful 
cargo  capacity  used  only  47  per  cent. 


A  New  Road  Magazine. — The  first 
number  of  "Shepherd's  N.E.W.S."  has 
appeared,  and  appeals  to  those  interested 
in  good,  ibetter,  and  the  best  roads.  Ooni- 
pliments  are  paid  to  the  road  surveying 
and  eiigiueering  profession,  the  menibeis 
of  which  are  too  often  unjustly  blamed 
foi-  the  bad  condition  of  tlie  highways ; 
but,  as  the  "N.E.W.S."  points  out. 
critics  make  no  allowance  for  the  circum- 
stances bioug'kt  about  b}-  ever-increasing 
iiunibers  of  fast  and  heavy  vehicles,  for 
w^hich  surveyors  are  in  no  way  respon- 
sible, hut  against  which  they  are  expected 
to  protect  the  roads.  Facts  and  figures  of 
interest  to  memhers  of  highway  com- 
mittees and  illiLstrations  of  modern  roads 
laid  with  asphaltic  slag  are  included  in 
this  well-printed  and  readable  publication. 
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ELECTRIC  MOTOR  CONTROLLERS. 

180, 23t). — Igranic  Electric  Co.  Ltp..  147,  Queen 
Victoria  Street,  London. — July  7.  1921. — A  thermal 
ti.ne-lag  device  is  arranged  to  deterniine  an  auto- 
matic change  over  from  starting  to  running  con- 
nections.  In  the  arrangement  shown,  tlie  starting 
current  for  a  motor  M  taken  from  intennediate 
taps  of  a  transformer  1.  2  through  switches  3>  4 


energises  a  heating  coil  8  surrounding  an  enclosed 
mercury  circuit-lireaker  of  the  kind  described  in 
Specifications  34240/21,  162,965  and  173,657.  The 
mercury  is  vaporised  after  a  time  interval,  and 
tlie  circuit  through  the  electro-magnets  of  the 
switch  4  is  broken.  The  switch  4  in  opening  makes 
connections  through  conductors  34,  35  whereby  the 
motor  is  connected  direct  to  the  mains  L',  L',  L^. 

VALVES, 

180.244. — CocKBURNS,  Ltd.,  D.  Coc'kburn,  and 
D.  MacNicoll,  Clydesdale  Engineering  Works, 
Cardonald,  near  Glasgow. — August  5,  1921. — 
An  emergency  shut-off  valve  of  the  type  actuated 
by  fluid  pressure  under  the  control  of  an  auxiliary 
valve  has  the  actuating  piston   connected   to  the 


val\e  spindle  hy  a  linkage  mechanism  comprising 
a  main  lever  1,  a  toggle  link  6,  and  a  IjcU  crank 
lever  7.  Tlie  main  lever  is  pivoted  at  2  to  the 
valve  spindle  4  and  at  3  to  a  screwed  actuating 
spindle  5.  The  piston  rod  10  is  pivoted  at  9  to 
the  valve  .spitidio  5.  The  piston  rod  10  is  pivoted 
at  9  to  the  hellcrank  7,  which  is  pivoted  at  15  to 


a  fixed  bracket  If)  and  c(mnected  by  the  toggle 
link  6  to  the  lever  1.  Normally  the  pivot  12  of 
the  toggle  link  rests  against  a  projection  13  on  the 
liracket  16  so  that  the  pin  14  acts  as  a  fulcrum 
for  the  lever  1. 

PISTONS. 

180.25!!.— W.  J.  Banks,  534.  Kensington  Hill. 
Brislingtron.  Bristol. — August  31,  1921. — In  order 
to  facilitate  removal  of  the  packing,  the  skirt  4 
and  thf  crown  10  of  the  piston  of  an  in.tearnal- 
comiiustion  engine  have  telescoping  parts  of  two 
diameters  and  contain  the  packing  between  them. 


Fl C  3. 


4 


A  shoulder  on  the  crown  enters  a  recess  7  in  the 
skirt  and  the  two  parts  are  secured  together  Ijy 
the  gudgeon  pin,  whic.li  ]ia,sse.s-  throngh  the  bosses 
5  on  the  skirt  and  pcrfoiations  14  in  an  extension 
of  the  crown.  The  packing  may  consist  of 
bevelled  split  rings  21  expanded  by  a  bevelled 
spring  ring  22,  or  of  ordinary  split  rings  separated 
by  solid  rings. 

LUBRICATING. 

180,361. — G.  B.  Petter,  Westerfield  Hou.se.  near 
Ipswich. — December  21,  1920. — A  mi.xture  of  lubri- 
cant and  air  is  supplied  to  a  pait  to  be  lubricated 
by  a  pump  commuiiicatiiiL;  diiiMlly  therewith,  the 
pump  being  so  dimen.sKjned  relatuc  ti>  the  delivery 
pipe  that  the  mixture  is  delivered  as  a  jet  upon 
the  part  to  be  lubricated  at  a  predetermined 
moment  when  the  delivery  orifice  is  in  register 
with  the  part.    The  pump  has  no  delivery  valve. 


An  oil  pump  1,  Fig.  1,  delivers  oil  from  a  reservoir 
to  a  sight-feed  pipe  3,  the  plunger  being  operated 
by  a  wedge-piece  4  actuated  by  the  cap  5  of  the 
air-pump  plunger  6.  The  stroke  of  the  plunger  6 
draws  in  air  and  oil  through  a  channel  8,  delivering 
through  a  pipe  9  to  a  spray-nozzle  which,  in  the 
application  to  an  internal-combustion  engine, 
registers  with  the  hollow  gudgeon  pin  at  a  dead- 
centre  position.  From  the  open  ends  of  tlie  pin,  oil 
passes  to  lubricate  the  cylinder  walls,  while  some 
passes  through  holes  and  passages  to  the  ends  of 
the  connecting  road. 

PRESERVING  STEEL  AND  IRON. 

179,Sll.-(j.  II.  Huw.^E,  65,  Sandou  Road, 
Edgbaston,  Birmingham. — May  2,  1921. — A  coating 
composition  to  be  applied  to  steel  and  iron  surfaces 
to  prevent  rust  and  to  convert  existing  rust  into  an 
inert  form  comprises  an  o.xy-acid  of  phosphorus, 


an  oxide  or  hydrate  of  chromium,  and  a  solvent  of 
these,  with  or  without  o.xides,  hydrates,  or 
chromates  of  manganese,  lead,  or  nickel.  Accofd- 
iiii;  to  one  example,  a  mixture  of  lead  oxide  and 
(Hi  lio-pliosphoric  acid  is  dissolved  in  a  mixture  of 
wijod  spirit,  acetone,  ethyl  alcohol,  and  methylated 
spirits,  and  a  mixture  of  chromium  oxide  and 
phosphorous  aiid  is  added  thereto.  According  to 
another  example,  chromic  hydroxide  is  digested  for 
24  hours  with  boiled  linseed  oil  or  other  drying  oil, 
with  or  without  heating,  orthophosphoric  acid  is 
then  added  and  the  mixture  is  agitated.  Pigments 
possessing  rust-reducing  properties  may  be  added. 
The  compos.ition  after  drying  may  be  covered  with 
a  coating  of  paint,  varnish,  enamel,  or  the  like. 

INTERNAL-COMBUSTION    ROTARY  ENGINES, 

180.363. — J.  F.  Barlow.  14,  Green  Terrace, 
London. — December  22,  1920. — In  an  internal-com- 
bustion engine  of  the  oscillating-vane  type  with  a 
semi-circular  working  chamber,  inlet  valves  14  are 
arranged  at  each  end  of  the  chamljer  in  one  side 
covei"  3  With  corresponding  exhaust  valves  17  in 


the  opposite  side  cover  4.  A  cylindrical  chaml)er 
with  a  diametral  diaphragm  forms  a  duplex 
arrangement.  The  inlet  and  outlet  valves  may  C5om- 
inunicate  witli  annular  paj^.-ages  20,  18  respectively. 
Passages  21  formed  in  the  casing  and  diaphragm 
for  the  circulation  of  cooling-medium  :  they  com- 
municate with  annular  passages  22. 

TURBINES, 

180,386.— G.  GiLKES  &  Co.  Ltd.,  and  G.  E.  T. 
TiTORPE,  Kendal,  Westmoreland. — January  26,  1921. 
—  Ill  control  gear  for  hydraulic  turbines  compris- 
ing a  deflector  7  and  a  nozzle  spear  valve  5  the 
pressure  fluid  from  the  nozzle  inlet  has  direct 
access  to  one  side  of  a  piston  14  on  the  spear  valve 
rod  4,  and  on  the  other  side  the  inflow  is  adjusted 
by  a  valve  26  and  the  outflow  regulated  by  a  poppet 
valve  16  bearing  on  an  outlet  port  in  the  piston 
through  which  this  pressure  fluid  passes  along  the 
hollow  va,lve  rod  4  into  the  jet.  According  to  tliis 
invention,  a  dash  pot  24  connected  to  a  bell-crank 
lever  20  with  an  adjustable  tapppt  21  bearing  on  the 
P'ippet  valve  16  prevents  this  valve  following  up 
the,  Diston  too  (juickly  liut  allows  its  quick  return. 


Ill  operation,  on  a  rise  of  speed  occurring,  the 
deflector  7  connected  to  a  governor  sleeve  12  imme- 
diately masks  part  of  the  jet  and  the  link-work  11. 
37,  36,  35  compresses  a  spring  34  bearing  on  a  lever 
33  of  the  bell-crank  lever  20  so  that  "tlie  poppet 
valve  16  moves  forward,  but  only  slowly  by  reason 
of  the  dash-pot  24,  the  outlet  behind  the  piston  14 
iieing  therefore  closed,  the  pressure  increases  and 
the  spear  valve  5  moves  slowly  forward  to  close  the 
jst,  and  at  the  same  time  the  deflector  7  moves  out 
of  the  jet.  On  a  fall  of  speed,  the  link-work  i>osi- 
tively  rotates  the  bell  era n'k  lever  20  and  the  pj-es- 
sure  returns  tlie  puppet  valve  16.  A  filler  27  is 
provided  for  the  pressure  fluid  Ijofore  it  readies 
the  valve  2C. 
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Russian   Trade  Possibilities. 


The  potentialities  of  Russian  trade  kave  been  stressed  repeatedly  in  the  daily  press, 
and  the  almost  impassa!ble  barrier  apparently  erected  by  the  Soviet  Government  has 
been  heartily  deplored.  The  latest  news  of  a  pact  between  the  Russian  Government 
and  the  Russo-Asiatic  Oonsolidated  Ltd.,  having"  no  political  bearing,  and  being 
a  pure  industrial  dqal,  comes  as  welcome  news.  Optimistically,  it  is  looked  upon  as 
the  opening  of  the  trade  door  in  RTXssia,  and  if  such  should  ibe  the  case,  then  indus^ 
trial  conditions  here  are  ibound  to  benefit. 

Russia  is  a  vast  couuti-y  with  almost  boundless  possibilities.  The  mere  resume 
of  the  undertaking  of  the  Russo-Asiatic  Consolidated  emphasises  this  point.  Mining 
claims  and  land  covering  2^  million  acres;  12  developed  metal  mines;  coal  mines 
being  developed  for  2,000,000  tons  yearly  output;  two  copper  smelters  of  14,000 
tons  yearly  capacity;  electrolytic  copper  refinery  of  14,000  tons  yearly  capacity; 
lead  plant  of  12,000  tons  yearly  capacity;  zinc  plant  under  construction,  of  24,000 
tons  yearly  capacity;  iron  mines,  'blast  furnaces  and  steel  works  of  24,000  tons 
yearly  capacity  of  finished  products  ;  cyanide  and  gold  mills  of  70,000  tons  gold  ore 
yearly  capacity;  two  bullion  refineries;  dynamite  and  sulphuric  acid  plants;  coal- 
orushing  and  coking  plants ;  20  sawmills ;  250  miles  of  railway  and  a  river  fleet. 

The  foregoing  is  one  concern  only,  but  it  conveys  something  of  what  there  is 
in  Russia. 

The  question  arises :  Are  we  going  to  aid  in  the  development  of  this  gTeat 
country,  and  get  as  fair  a  deal  as  the  Gei-mans  who  did  so  well  out  of  it  prior  to 
the  war?  Such  a  vast  undertaking*  as  that  outlined  must  of  necessity  Ibe  a  ibig 
consumer  of  engineering"  material  and  a  numiber  of  others  developed  on  like  lines 
would  provide  much  trade  for  our  slack  engineering  shops. 


Russian  Trade  Possibilities 


RESEARCH. 


We  have  discussed  the  subject  of 
industrial  research  work  frequently  in 
the  columns  of  this  journal,  bait  it  is 
of  such  great  national  iniportaiice  that  our 
interest  in  it  must  be  sustained.  The 
splendid  work  that  has  been  done  by  the 
various  reseaieh  associations  only  becomes 
apparent  by  close  perusal  of  the  reports 
issued  by  them  from  time  to  time.  There 
is  a  danger  also  that  we  may  become  satis- 
fied with  .reseairch  work  on  the  presenti 
basis;  that  we  may  indeed  decide  that  no 
improvement  in  the  organisation  can  be 
eft'ected,  or  is  necessary.  These  attitudes 
would  soon  lead  to  the  abandonment  of 
research  altogethea\  We  must  all  the  time 
be  consideriii<)  better  ways  of  making  the 
fruits  of  research  applicable  to  industry; 
discoveiies  of  inipioved  methods  and  iiro- 


eesses  are  of  small  vailue  if  they  are  not 
adopted  by  the  industry  as  a  whole. 

l^he  seventh  annual  report  of  the  pro- 
ceedings of  the  Advisory  Coimcil  on  Scien- 
tific and  Industrial  Research,  issued  the 
other  day,  dwells  on  the  fact  that  competi- 
tion in  the  end  is  confined  to  greater 
efiiciency  resulting"  from  scientific  work, 
and  expressed  the  opinion  that  scientific 
and  industrial  i-eisearch  is  an  essential 
fai.-tor  in  the  national  ofi'ort  on  A\hieh  the 
inci  eased  maintenance  of  our  present  popu- 
lation unquestionaibly  depends.  We  agree. 

Twenty-tour  research  associations  have 
received  licences  from  the  Board  of  Trade, 
and  21  of  them  are  in  active  oi>eration. 
Many  of  them,  we  regret  to  record,  are 
not  supported  financially  as  they  deserve 
to  be  by  the  industries  they  benefit.  Indus- 
tiy  ^!hould  regard  i-esearch  work  as  produc- 
tive work.  Money  spent  in  conducting 
laboiatory     experiments     is  invariably 
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returned  a  hundred-fold.  ]N"o  co-ordinated 
scheme  of  work  can  be  directed  by  a 
research  association  unless  an  assirred  and 
sufficient  income  is  available  for  its  prose- 
cution. 

The  British  Cast  Iron  Reseaich  Associa- 
tion issued  a  bulletin  to  the  members 
recently,  giving  particulars  of  researches 
irrto  many  of  the  common  difficulties  of 
the  iron  foundry,  and  of  gxeat  value  to 
the  practical  foundiyinan.  The  great 
value  of  such  a  report  is  that  it  differs 
from  the  average  technical  paper  read 
before  a  society  >i\  that  it  is  intensely 
practical.  Apparently  simple  prohlems  are 
in  reality  exceedingly  complex,  and  it  is 
not  always  ea^y  for  the  research  worker 
to  traJislate  the  results  of  his  labour  into 
what  may  be  termed,  workshop  language. 
It  is  done,  however,  and  the  effect  which 
such  Avork  will  have  on  our  industrial 
Future  cannot  be  exaggerated. 
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HUMIDITY  FACTOR  IN  TESTS 
ON  LEATHER. 

In  makiug-  comparalive  leather  tests,  says 
the  U.S.  Bureau  of  Chemistry,  be  sure 
that  all  i^ieces  are  tested  xiuder  the  same 
humidity  conditions. 

The  strength  and  elasticity  of  leather 
are  greater  when  the  air  is  moist  than 
when  it  is  dry,  and  a  good  piece  of  leather 
tested  in  a.  dry  atmosphere  might  appear 
to  be  weaker  than  a  much  poorer  j)iece 
tested  when  the  air  is  moist. 

This  feature  of  leather  testing  applies 
to  belting  as  much  as  it  does  to  any  other 
products  manxrfactured  from  the  hides  of 
aoiimals. 

Tests  made  of  more  than  500  pieces 
taken  from  the  most  uniform  part  of  the 
hide,  alternate  strips  being  subjected  to 
di"y  air  and  damp  air  at  a  temperature  of 
70  deg.  Fall.,  showed  that  an  increase 
from  35  per  cent  relative  humidity  to  55 
per  cent  increased  the  strength  of  the 
leather  lo  per  cent  and  the  stretch  16  per 
cent.  When  the  humidity  was  raised 
from  35  per  cent  to  75  per  cent  the  average 
increase  in  strength  was  42  per  cent  and 
in  .stretch  53  per  cent. 

It  is  apparent  that  some  control  of  the 
humidity  in  a  room  where  leather  is  tested 
IS  necessary  if  the  results  are  to  be 
specific.  A  room  has  been  devised  in 
which  the  amount  of  moisture  may  be  kept 
uniform  and  at  any  percentage  of  satura- 
tion continuously.  It  is  said  to  be  the 
only  testing  room  m  the  world  where  the 
conditions  are  so  well  controlled. 


THE  ELECTRIFICATION  OF 
SWEDISH  INDUSTRY. 

Sweden  is  fairly  well  supplied  with  raw 
materials  for  its  manufacturing  industries 
but  is  entirely  without  a  domestic  supply 
of  coal  and  oil.  Its  water  power  resouroes, 
liowever,  make  up  for  this  deficiency,  and 
force  of  necessity  has  done  much  in  the 
past  to  develop  these  resources  in  sudi  a 
way  as  to  Tuake  Sweden,  perhajis,  the  most 
electrified  country  in  the  world. 

The  (>xieii(  1()  which  Swedish  induistries 
have  turned  to  this  comparatively  new 
source  of  jxiwer  in  their  efforts  to  o\ci- 
come  the  disadvantage  arising  oul  (»l  I  lie 
country's  lack  of  (;oal  and  oil  deposits  is 
not  generally  apprectiated.  (.'onsideiabic 
progress  was  made  j)rior  to  ilie  wai-  in  Ihe 
way  of  systeniafised  utilisation  of  the 
I'ountry's  watei-  i)o\ver,  but.  dui  ing  the  war 
this  development  was  ariested  by  the 
general  scarc'ity  of  materials  for  "jx-acc 
purposes  and  the  high  cost  of  lal)()Ui-.  The 
I)o«t-war  pei  iod  of  (Ie])ressi()n  and  its  ic- 
sultant  clieaper  lalioui-  and  ma1<Mial,  in 
•  ■onjunction  with  the  keen  com  net  it  ion  in 
loreign  markets,  hav(>,  caused  Sweden  to 
recommence  her  inlcM'niptcd  program  me 
of  eleclrilication  in  order  lo  be  j)la'*"J  in  a 


more  advantageous  position  in  the  race  for 
the  world 'is  markets. 

Sweden's  total  supply  of  water  power, 
estimated  at  approximately  7,0UO,0OU 
h.p.,  is  available  during  about  nine 
months  of  the  year  and  is  exceeded, 
among  European  countries,  only  by  Nor- 
w-ay,  which  has  an  estimated  available 
supply  of  7,500,000'  h.p.  Of  the  Swedish 
power  available,  only  about  3,500,000  h.p. 
are  worth  developing  at  the  present  time; 
of  this  amount  2.800,000  h.p.  are  pri- 
vately owned  and  700,000  h.p.  are  owned 
by  the  State. 

The  consumption  of  electro-energy  is 
distributed  as  follows:  — 

Kilowatts. 

For  electrolysis    585,000,000 

For  household  uses  ...  167,400,000 

For  traction    43,G00,00t) 

For  industrial  purposes  1,347,100,000 

Total    2,143,700,000 

As  will  be  noticed,  the  industries  con- 
sume the  gi-eater  share,  using  much  moi-e 
than  half  the  entire  number  of  kilowatts. 
Since  1917  the  total  energy  used  has 
increased  by  nearly  2,000,000  kilowatts, 
practically  all  of  which  falls  upon  indus- 
try. The  distribution  of  power  used 
within  the  industries  for  direct  traction 
includes:  Water  wheels  "and  turl)ines, 
231,152  h.p.  ;  steam  turbines  and  engines, 
199,966  h.p. ;  oil  and  gas  motors,  10,305 
h.p.  ;  and  electric  motors,  883,080  h.p. 


THE  FUTURE  OF  THE 
MOTOR  SHIP. 

At  the  Bi-itish  Association  meeting  on 
Tuesday,  a  paper  was  read  by  Mr. 
James  Eiichardson  dealing  with  piropelling 
machinery  of  cargo  carriers  of  the  future, 
lie  asserted  that  the  position  of  the 
Diesel  engine  was  gradually,  but  surely 
strengthening,  and  the  time  was  not  far 
distant  when  IWesel  engines  of  40O 
to  500  bi.h.p.  i)er  cylinder,  of  various 
types  and  in  number,  would  be  opera- 
Ting  at  sea  with  success.  He  spoke 
hojiefully  of  simplificiaters  in  tJie  engine, 
It  was  not  siifficiently  recognised  that  with 
,Diesel  machinery  the  higher  the  power  per 
cylinder  and  the  greater  the  weight  per 
iKivisei-power,  so  that  for  a  given  power  of 
shii>  there  was  a  definite  saving  in 
machiueiy  weights  Avhen  twin  screw  rather 
than  single  screw  engines  were  adopted. 

The  Diesel  engine  recently  has  been 
throAvn  further  into  very  strong  relief  by 
the  trouldes  which  have  been  expeiieiiced 
w  ith  double-reduction  gearing.  The  maxi- 
mum powers  for  which  the  Diesel  engine 
can  definitely  be  .stated,  to  be  suitable  are 
gradually  increasing,  and  to-day  300  b.li.p 
])er  (ylinder,  with  16  cylinders  (i.e.,  \\vo 
(Ml y  i  lies  each  (jf  eight  (iylindsrs,  a  total  of 
1,800  l),.h.]K,  or  the  equivalent  of  5,500 
stcaru  indicated  horse-power),  is  the 
standard  for  the  larger  class  of  motor 
vessel.  This  range  of  ]iowei-  covers  96  per 
cent  in  numbers  and  S3  per  cent  in  tonnage 
of  ships  under  construction  at  the  present 
time. 

ProlKibly  tlie  cm  reel  angle  from  wliicli 
to  review  the  varicms  machinery  on  a  >hip 
was  to  regard  it  as  a  centia.l  ehctric  power 
station  delivei-ing  curieul  to  cicclric 
motors  for  pro]ndsion  and  all  th(>  other 
midtifarjous  duties.,  and  for  this  the  Diesel 
(-Icrfric  system  merited  the  cloMesl  atten- 


tion. The  motor  ship  had  arrived  to-day 
at  the  position  where  the  shipowner  hail 
few  remaining  doubts.  As  to  the  capacity 
of  the  oil  engine,  the  three  factors  of  first 
cost,  persoiuiel  and  upkeep  were  still 
legarded  in  some  quar-ters  as  deterrents. 
The  first  cost  for  similar-sized  steameis 
and  motor  shijjs  was  much  in  favour  of  the 
forniei'.  This  was  tlie  general  comparison 
made,  although  it  Avas  false.  A  smaller 
motor  ship  would  suffice,  because  of  the 
saving  of  space  due  to  the  type  of 
machinery  principally  in  bunkers,  in 
increased  radius  of  action  per  ton  of  fuel 
(although  a  motor  ship  mtist  generally 
carry  more  fuel  than  a  coal-fired  .steamship 
to  get  full  advantage  of  favouiable  fuel 
markets)  and  decreased  personnel. 

To-day  at  sea  the  tonnage  of  motor  shi])« 
is  65  times  what  it  amounted  to  in  1014, 
and  of  the  present  total  more  than  one- 
half,  or  848,000  tons,  represent  vessels  of 
ovei'  3,000  tons. 


A  NATIONAL  HYDRAULIC 
LABORATORY  FOR  AMERICA. 

Carrying  out  plans  to  solve  the  country's 
problems  of  water  supply  and  flood  con- 
trol, upon  which  the  industrial  develop- 
ment of  the  nation  and  the  standard  of 
living  of  future  generations,  it  is  said, 
largely  depends,  leaders  of  American 
engineering  are  urging  Congress  to 
establish  a  national  hydraulic  laboratory. 

A  Bill  to  create  a  national  hydraidic 
laboratory  is  now  before  the  Senate.  It 
is  contended  on  behalf  of  the  engineering 
profession  and  other  national  agencies 
that  the  laboratory  would  make  it  possible 
to  concentrate  attention  on  the  scientific 
side  of  flood  control  and  other  hydraulic 
problems. 

At  a  recent  meeting  of  the  Executive 
Board  of  the  American  Engineering 
Council,  the  council's  committee  on  water 
power  was  directed  to  place  before  Presi- 
dent Harding  the  facts  of  the  situation 
with  regard  to  water  power  development. 

The  water  power  plan  coincides  with 
the  American  Engineering  Council's  re- 
forestation movement,  in  which  the  eng'i- 
neers  are  co-operating  with  the  United 
States  Forestry  Service,  the  Forestiy  Ser- 
vices of  the  States,  univei-sities  and 
technical  schools,  and  other  gioups  such 
im  farmers,  I'ailroads,  the  movies,  and 
lumbermen  to  conserve  the  countiy'.- 
fo rests. 

The  Executive  Board  of  the  Council. 
whi(  h  was  to  meet  in  Boston  on  Septenil)cr 
8  and  9,  has  adopted  a  resolution  de(dar- 
ing  that  stream  flow  conditions  in  many 
sections  of  the  country  vitally  affect  the 
welfai'e  of  the  people  in  many  ways.  Loss 
of  life  and  property  damage  resulting 
from  floods,  economic  significance  of  water 
power  developments,  industrial  utilisa- 
tidn.  rpiantity,  quality  and  ])ossible  con- 
tamination of  municipal  ,suj)j)lies,  and 
interstate  subsurface  watei-  sujiply  were 
some  of  the  ways  by  wliidi.  it  was 
declaied,  grave  problems  are  arising. 

The  council,  re])reseiiting  the  organised 
engineering  i>i-ofession,  asserted  that  "tlie 
seientitie  study  of  such  matters  as  affect 
stream  How  and  olhei'  watei'  supply  |)i-()b- 
lenis  should  lie  undertaken  in  a  more 
<oui pndiensive  nianner  llian  lia^  \et  heen 
made  possible." 
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Progress  Work. 


By  M.  C0R()NJ<:L. 


[all  rights  reserved.] 


f,  Its  importance. 

t)  In  order  to  be  able  (1)  to  trace  at  any 
time  the  work  iu  progress  in  a  large 
I:  engineering"  works,  and  (2)  to  control  tlie 
ii  output,  and  keep  within  the  time  limit  of 
j'i  a  contract,  it  is  necessary  to  employ  a 
„  system  to  have  the  work  progressed  on 
1  definite  lines  thought  out  and  laid  down  in 


selves.  From  their  own  or  acquired 
knowledge,  lists  should  be  prepared,  as 
shown  in  Fig.  1,  in  which  the  length  of 
time  for  the  various  operations  so  arrived 
at  are  entered  above  the  diagonal 
lines  right  through  the  progress  of  each 
part,  and  for  every  part  comprising  the 
whole  machine. 
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advance.  For  this  purpose  every  modern 
1'  works  should  employ  progress  clerks  or 
I  works  chasers,  whose  duty  it  is  to  prepare 
•  charts  of  the  various  parts  comprising, 
I  say,  a  steam  engine,  the  vai'ious  processes 
(  they  have  to  undergo  in  the  shops,  and 
1^  lay  down  the  length  of  time  occupied  by 
I  each  operation.    This  latter  can  either  be 

done  by  reference  to  the  various  foremen 
i  concerned,  who,  in  this  case,  should  be 
I  given  similar  drawings  from  which  to  make 
[  their  estimate,  or  in  the  case  of  larger 
j  works  and  highly-efficient  clerks  used  to 
y  this  class  of  work,  by  these  officials  them- 


The  Daily  Report. 

From  the  time  the  drawings  are  com- 
menced in  the  drawing  office,  the  progress 
clerk  receives  daily  reports  from  the 
various  departments  on  the  progress  of 
the  work  on  cards  or  slips  as  shown  in 
Fig.  2.  Each  shop  and  department  should 
have  a  separate  card,  and  it  is  advisable, 
but  not  necessary,  to  have  each 
order  on  one  card  only.  The  data's 
daily  obtained  from  these  cards  are 
entered  in  red  ink  under  the  promised 
dates.  From  these  the  manager  and  his 
progress  clerks  can  see  if  the  promised 


times  are  being  adhered  to,  and  in  con- 
sequence the  promised  delivery  date.  It 
should  be  the  business  of  this  clerk  to 
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draw  the  foreman's  attention  to  the  fact 
that  a  certain  promised  date  is  due  or  even 
is  going  to  fall  due.  The  foreman  can 
sometimes  specially  push  on  the  work,  or 
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if  they  are  getting  far  behind,  put  on  over- 
time, a  night  shift,  or  other  remedies  to 
keep  within  the  times  specified. 
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The  various  estimated  dates  for  finish- 
ing the  various  parts  of  machines  in  hand 
have  to  be  fixed  more  or  less  with  due 
reg-ard  to  the  delivery  date  of  the  order, 
the  urgency  of  the  job,  and  the  work 
momentarily  in  hand  and  occupying  the 
various  machines. 


from  which  can  be  seen  at  a  glance 
how  far  the  various  parts  have  pro- 
gressed. A  progress  sheet  found  to 
be  very  comprehensive  for  keeping 
records  of  progress  of  drawings  issued 
to  the  shops,  is  shown  in  Fig.  4,  which 
can   hold   a    series   of   orders,  drawing 
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Location  of  Work. 

For  the  convenience  of  the  works 
manager,  and  especially  in  large  works, 
location  of  work  sheets  should  be  made 
out   of   a    form    as    shown    in    Fig  3, 


Nos.,  and  dates  of  issue.  When  receiv- 
ing new  orders  all  material  to  be  oixlered 
from  outside,  such  as  large  forgings, 
stampings  and  part  finished  fittings, 
should  be  ordered  at  once,  so  that  no  delay 


is  occasioned  to  the  machine  shops  in 
receiving  the  raw  material. 

Buying  In. 

Finished  articles  and  fittings  bought 
outside  complete  should  be  ordered  with 
due  regard  to  their  delivery  date,  the 
rime  in  which  such  articles  can  be  had  to 
be.  recarded  on  a  card  index,  giving  name 
of  firm,  last  price,  delivery  time,  etc. 
So  that  all  finished  articles  arrive  at  the 
work.?  no  sooner  than  they  are  required 
for  erection  and  fitting  to  the  machines, 
as  the  capital  outlay  and  their  deteriora- 
tion by  lying  in  the  stores  is  sometimes  an 
appreciable  item. 

The  technical  department,  drawing 
office,  or  engineers'  office,  .should  imder- 
take  the  ordering  of  such  material,  as 
their  technical  training  fits  them  out  better 
to  do  so  than  purchasing  clerks  or  buyers. 
The  material  so  ordered  out  should  be 
recorded  on  cards  or  lists,  as  shown  in 
receiving  the  raw  material.  Such  parts 
to  be  entered  up  in  lists  as  shown  in 
Fig.  5. 


NEW   ROLLS   FOR  STEEL 
MILLS. 

Tn  an  ariicle  contributed  to  a  recent  issue 
of  the  BJast  Furnnce  and  Steel  Plant. 
leferenre  is  made  to  the  emplojTuent  of 
niiilybdeuum  steel  rolls  in  steel  mills.  It 
is  stated  that  rolls  are  now  being  turned 
out  for  any  purjjose,  from  the  strongest 
rougliing  roll  to  the  hardest  finished  roll. 
They  are  exceptionally  tough,  and  will 
stand  great  abuse. 

Molyibdenum  rolls  possess,  to  a  marked 
degree,  the  requisite  qualities  of  strength 
nnd  resistance  to  wear,  estimated  to  give 
200  per  cent  increased  service  over 
cai-ibon-steel  rolls.  They  possess  a  good 
bite,  and  slinpage  is  not  encoimtered.  It 
i'^  believed  that  the  use  of  these  rolls  will 
allow  of  a  great  increase  in  size  of  the 
entering  billet,  perhaps  by  a.g  much  as  30 
per  cent. 

Turningts  from  a  molyibdenum  roll 
as.sumed  bighly-blued,  tough,  springy 
spirals,  indicating  a  similar  quality  in  the 
steel.  Although  the  roll  tested  developed 
a  scleroscooic  hai'dness  of  50.  to  a  depth 
■of  about  Gin.,  it  still  pos.sessed  the  tough- 
ness of  low-caAon  i^teel. 

It  is  claimed  that  the  introduction  of 
molvbrlenum  steel  for  rolling  mills  repre- 
sents the  greatest  advance  in  the  practice 
of  steel  manufaf^ture  that  has  taken  place 
during  the  last  25  years. 


SoLVTNG  THE  Ro.AD  PROBLEM.— Lqiicasliire  if* 
diHPir  its  <!liarf>  towards  the  soluMon  of  the  moderr 
rnad  nroblem  in  the  provision  of  an  improved  ro.-^d 
matei-ial  known  as  asnhaltir  slacr,  which  is  alread\ 
P'-nvinc;  a  satisfactorv  snhstitnto  for  the  now  ou* 
of-dat-^  waterhnnnd  macadam.  Evnerim-^nts  whicli 
have  been  made  hv  local  iiithorif all  over  the 
coiintrv  ha'-e  proved  its  eficnrv  Th"  cost  of  th" 
new  method  ^vorks  out  at  about  8s.  per  super,  vard. 
•  price  which  comoares  verv  favoin-ablv  with  th- 
fiTnres  now  ruling  for  othe'-  accepted  forms  of  road 
construction.  .Asohaltic  sla<T  is  suitable  for  evcw 
fvpe  of  road  exi-ntin-r  perhaps  n  crowded  citv 
(lioriHiehfare  like  Holborn  or  the  Strand.  It  dn<v; 
not  corrui-ate  or  "  wave  "  easily,  and.  in  fact,  ih,- 
'•oad  b'-com'-s  stronsjev  and  more  dense  the  more  i' 
i.''  used.  Heavy  traffic  is  necess,arv  t<>  brina  o«t 
the  best  wevarinp-  qualities  of  the  material.  It  mav 
vf^t  prove  that  Lancashire  has  solved  the  problemi 
of  constrnctiPT  '-h-^ap  and  durable  roads,  a  nrobleni 
that  has  nuzzled  local  authorities  for  the  past  fev 
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CENTRIFUGAL  CASTING. 

'  By  Leon  Cammen. 

I  (Continued  from  page  8,  Sept.  9. J 

I  '  In  centrifugal  castiug-,    however,  there 
!.  is  no  riser  or  anything-  corresponding-  to  the 
j    ing-ot  top,  and  the  cooling"  proceeds  esseu- 
|,,  tially  at  a  riniform  rate  all  along-  the 
I    ieng'th  of  the  tubular  shape.    It  is  obvious, 
;    espeoially  in  tubes  of  small  diameter  and 
'{\^  considerable  leng-th,  such  as  6  in.  outside 
diameter  and  16  ft.  long-,  that  the  loss  of 
L  heat   inward   must  be  extremely  small, 
[,  because  the  entire  inner  air  cylinder  is 
'{  suiTOunded  by  metal  at  apDroximately  the 
same  temperature.    Heat  is  therefore  lost 
;  mainlv  outward  to  the  mould  and  tliroug-h 
I  it  to  the  air.    As  a  result  of  this,  the  part 
p:  of  the  eastinp^  in  immediate  contact  with 
iti  the  mould  chills  first.    The  problems  with 
[j,  which  the  "centrifuo-al"  foundrTman  has 
If,  to  deal  are  essentially  the  same  as  those 
'j  which   confront  the  man   pourinq-  into 
static" arv  moulds,  and  these  are,  first,  to 
^  .q-et  rid  of  the  occluded  eases,  and.  second, 
I   to  take  care  of  contraction  cavities.  As 
I  regards  occluded  erases  and  slao-s.  it  would 
appear  at  first  sig-ht,  esnef^iallv  to  those 
,  familiar  with   such  centrifusral  pro^^psses 
a'?  cream  separation,  th'^t  they  would  be 
[  oiliminated    automatically;    pure  metal, 
p  heins"  heavier  than  ei+her  s'lasr  or  me+al 
'  containing-  g'ases,  should  be  thrown  to  the 
'  out«ide    ?Q"arnst  the  wall  of  the  mould, 
'  while  all  iuimirities  should  s-n  to  the  inner 
<  wall.       This     does     actuallv  haTipen, 
!■  -nm^ided  o"econdi+ion  ^'s  satisfip'^1,  and  that 
is  thi+  snflficient  +ime  is  available ;  and  it 
shoulrl  be  remembered  in  this  connection 
that  this  separation  fpkes  place  at  a  t'airh^ 
slow  rate  hp'caixse  of  the  gTeat  viscosity  of 
I  molten  steel. 

i  Thf>  se^^ond  problem  is  that  of 
'  cavities  for'ned  in  the  castinp-  as 
»  p.  result  of  contraction  in  coolinq-. 
1  As  statf^d  above  the  part  of  the 
\  castingr-  in  immediate  contaot  with  the 
J  mould  chills  first.  Tr>  doiuo- so  it  contracts, 
|i  and  if  left  to  itself  mipih+  easily  fo^i 
I  contractiou  cavities  ?nd  thin  spot«  If, 
I  howp^^er.  the  rest  of  the  metal  is  still  in  a 
r  liauid  state,  it  is  proipo+od.  wi+h  a  nressuTe 
5  at  the  rafp  of.  sat-  lOOlb.  per  lb  of  r>ietal 
,  aq"aiT>st  the  chille'l  lavei'.  and  fills  all 
i|  Tiossible  cavities  with  an  efiiPieiicy  nranv 
,  times  Q-iTater  than  '^■aii  be  obtnined  wi+h 
'  s-'nk  heids  in  stationary  castius-,  (To 
1  oibtain  the  samp  results  in  a  stationarv 
;  mould,  it  would  hpT'p  bec^  neceissai-v  to  put 
■  into  the  ='ink  hend  991h.  of  metal  for  evei-v 
l4  nound  "f  mptal  in  the  ic+ual  castinc",  a 

■nrouosition  thit  is  no+  lil'^l-*-  to  aT>T)e>al  to 
J  a  sane  foundrvman."*  This  an-ain  ptp- 
!  .supposes,  however,  that  th'^  coolinf^  pmcepds 
1  at  a  Fairh'-  slow  rate,  and  pri-nnQ-h  time  is 

available  ^<^'"  each  snopeedino"  layer  to  +rike 
:  'lare  of  "^hill  conditions  in  +he  -nrecedinGj 
l'  lavpr.  In  colfl-rr>etal  cen+rifncral  castiuT. 
>  which  meant!  witl^  a  mo'dri  ■warme''^  (^nlv 
I   ennriirpih  to  tike  i^fF  the  phill.  sia""^.  800'  '•'o 

4.00  rJecr.  Pah..  temT^pratuTP  pond itions  do 
:  no+  favour  islo.w  coolino"  whiph  i^  one  of 
'  thp.  rpaso^s  of  fl^e  man-'  mst  fiilures  to 
'  irodiipp  tliin-war-^d  '^^eel  t^'bin'^bv  centri- 

fno>a1  pastin<r     Ot->  the  o+her  h^nd.  v-^rv 

ex*^Wn'iTi+    st/^-^l    t"bpc!   ''both    ril^^iTi  prtrhon 

p^d  niokol  allo'^r')  ha">'e  be^n  nroduppd  witl" 
'  'liimpf pY'si  1-an ifin 0*  from  I'^in  ur>  nufl  wall 

+hiplcr'oissp.s  uri  +o  3^  i".  In  thp  Tpttpr  pn«^ 
!.  +hprp  id  so  mnph  mpfal  in  rnmparisrm  with 
r  the  area  in  contact  with  the  mould  that 


enoug'h  time  is  available  to  jJioduce  a  g'ood 
segregation  of  imi>urities  inward  before 
the  inner  wall  freezes. 

It  would  apipear,  therefore,  that  the 
secret  of  pioclucing-  centrif ugaily  thin 
metal  castings  (under  h  in.)  lies  in  estab- 
lishing conditions  rrnder  which  the  cooling 
of  the  molten  metal  will  proceed  at  a 
fairly  slow  rate.  This  applies,  of  course, 
only  to  such  metals  as  .steels  and  monel 
metal,  but  not  to  bronze,  which  is  governed 
by  different  conditions.  In  the  Cammen 
process  this  has  been  accomplished  by 
preheating  the  mould  to  a  temperature 
close  to  the  melting  point  of  the  metal 
itself,  which  may  vary  from,  say,  1,600' to 
2,000  deg.  Fah.  for  steel  and  monel-metal 
castins's.  Under  these  conditions  a  in. 
wall  takes  about  45  to  60  seconds  to  harden 
completely  which  is  sufficien+  to  producp 
clean  metal.  Casting  in  such  extremely 
hot  moulds  is  a  rather  novel  procedrrre,  and 
at  fir=it  one  mitrht  anticipate  trouble  due 
to  oxidation  and  warpinq-  of  the  moulds 
and  the  difficulty  of  handling  large  moulds 
convenientlv.  As  a  matter  of  fact, 
however,  with  prop°r  eouipmen^  it  offers 
compaT-atively  few  difficulties.  The  ques- 
tion of  oxidation  of  moulds  is  taken  care 
of  by  using  nroper  alloys,  such  as  alloys 
of  a  nickel-chrome  hasp  or  cast  tung«ten 
(the  latter,  however,  not  vet  being  used  on 
a  commerciaJ  scaleV  The  qup'stion  of 
warping  is  partly  taken  pare  of  by  the 
'^ame  use  of  proper  alloys,  but  mainly 
by  the  use  of  "x+T'pmelysubstantial  moulds 
"■nd  proper  facilities  for  handling  them 
be+ween  the  casting  machine,  the  transfei- 
table  and:  the  fu^-nace.  In  all  this  hand- 
ling, the  moulds  have  to  b°'  properly 
supported  throughout  the  entire  length, 
either  by  carrying  them  on  a  very  hea^n' 
"horn"  extending-  from  one  end  of  the 
mould  to  the  other,  or  in  a  cradle 
supporting  the  moulld  tbroughout  its 
len "th. 

The  method  of  operation  is  as  follows  : 
The  moirld  with  its  casting  inside,  both 
at  a  temperature  well  above  white  heat, 
are  rapidly  pulled  out  from  the  casting 
machine  and  caified  over  to  what  is  known 
as  a.  ti'ansfer  table,  where  the  casting  is 
]>ushed  out  of  the  mould  by  a  hydraulic 
plung-er.  While  the  casting  is  going  to 
the  proper  rolls  or  benches,  the  mould 
itself  is  coated  inside  by  a  protective  layer 
and  carried  over  to  a  reheiating-  furnace. 
The  furnaces  used  in  this  connection  do 
not  differ  essentially  from  the  billet- 
heating  furnaces  in  tube  mills.  The 
mould  coating  is  intended  to  protect  the 
metal  of  the  mould  from  coming  into 
direct  contact  with  the  molten  metal  of 
the  casting,  and  need  not  be  more  than, 
say,  ^in.  to  y^in.  thick.  Itconsists of  sonre 
refractory  material  like  alumina,  zirccnia. 
kaolin,  elpctrically  calcined  magnesia,  or 
the  like.  Either  pitch  with  somp  addition 
of  solvent  naphtha  or  clay  may  be  used  as 
a  binder,  the  fonner  being-  preferable  as 
it  contains  no  water.  The  coating  mav  be 
applied  either  by  a  swab  or  through  a 
compressed  air  gun. 

Field  of  Anplication  of  Hot-mould 
Centrifugal  Casting. 

The  nai-ticular  feature  that  determines 
the  field  of  application  of  hot-mould 
centrifugal  casting  is  the  abil  ity  to  produce 
cast  shapes  of  comparatively  thin  metal 
(down  to  ^  in.)  in  gTeat  lengths — with  our 


present  knoAvledge  of  the  art,  up'  to  20  ft. 
One  of  the  first  applications  that  comes  to 
mind  is  in  the  production  of  seamless 
tubing. 

Hithei-to  the  principal  tonnage  of  seam- 
less tubing  has  been  made  by  Mannesmann 
piei'cing  process  and  its  variations. 
Essentially  this  jKocess  consists  in  impart- 
ing such  a  twisting  motion  to  a  steel  billet 
as  to  break  down  its  centi-al  fibres.  This 
motion  is  set  up  by  means  of  obliquely 
placed  rolls  or  discs.  There  are  several 
objections  to  this  process.  In  the  first  place, 
while  it  does  pierce  high-grade  mild  steel 
ormuntz-metal  billets,  it  stresses  the  central 
part  of  the  billet  beyond  its  elastic  limit. 
While  ap]>arently  this  does  not  affect  very 
seriorisly  the  tensile  strengh  of  the  finished 
product  after  it  has  been  cold-drawn  or 
hot-rolled,  there  is  g-ood  reason  to  believe 
that  it  impairs  the  resistance  of  the  metal 
to  corro-sion,  the  latter,  as  we  know  now., 
being  particularly  active  in  the  case  of 
metals  stressed  up  to  or  beyond  the  elastic 
limit.  Furthermore,  the  Mannesmann 
jiTOcess  is  not  at  all  applicable  to  metala 
which  are  either  extremely  tough  or  very 
brittle.  Thus,  all  attempts  to  produce 
commercially,  by  the  Mannesmann  process, 
hollow  billets  of  either  monel  metal  or 
Admiralty  brass  have  so  far  failed.  Not 
only  that,  but  the  Mannesmann  process, 
by  its  very-  character,  is  limited  to  the 
production  of  comparatively  small  sizes, 
not  in  excess  of  Bin.  in  diameter,  as  the 
po<t  of  a  Mannesmann  mill  Ijecomes  pro- 
hibitive after  passind-  that  limit. 

At  the  same  time  there  is  a  demand  for 
larg-er  sizes  of  tubinsr  of  2'reater  strensth 
than  a  sino-le-welded  joint  can  give,  and 
<his  is  where  the  mo^t  oliA-nous  field  of 
Itot-mould  centrifugal  ca'iting  appears. 
With  this  process,  tubinq-  in  extra  heavy 
and  double  extra  heavy  thicknesses  can  be 
easily  produced  in  sizes  up  to  24  in.  in 
diameter  at  a  cost  ppr  ton  that  can  compete 
with  plain  welded  tubinq*.  and'cousiderably 
lower  than  that  of  doublp-welded  tubing 
such  as  is  used  for  hydroelectric  installa- 
tions. 

The  next  field  of  airplication  in  oon- 
nection  with  steel  tubing  is  in  standard 
sizes  from  6  in.  to  14  in.  up,  where  welded 
tubing  is  now  used  exclusively.  S^ch  pipe 
can  be  produced  in  two  ways :  — First,  by 
casting  a  hollow  billet  of  wall  thickness 
hvo  or  three  times  that  of  the  finished  pipe, 
and  either  cold-drawing  or  hot-rolling  it 
to  size.  In  such  a  case  the  billets  cast 
would  be  rous-hly  8ft.  to  10ft.  lonq-so  as  to 
have,  say,  22  ft.  in  thp  finished  pipe, 
barring  cropped  ends.  The  other  method 
is  to  cast  the  nine  direct  with  only  a  slip-ht 
excess  of  wall  thickness,  and  then  +o  give 
it  opp  pass  between  straiq-hteninq-  rolls  ovef 
a  ball,  so  as  to  reduce  the  diameter  and 
wall  thickness  to  exact  size  with  standard 
tolerances,  and  p-ive  the  exterior  and 
interior  walls  a  fi^ishpd  appparance.  From 
'^ata  now  available  it  would  appear  that 
the  final  cost  of  both  kinds  i  s  approximately 
the  same  and  is  well  within  the  range  at 
which  cpntrifugally  cast  steel  pipe  can 
pompp+e  in  price  with  welded  nipe.  There 
is  at  least  50  per  cent  less  handlin"'  odP 
material  in  cen+rif'iqal  pnts+ino:  than  there 

in  making  pipe  bv  welding,  and  such  a 
difference  cannot  help  being  reflected  in 
costs. 

f Continued  on  page  18.) 
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Big  Labour  Job. 

The  tender  nj'  Messrs.  Kirk  iuid  Raiulall, 
London,  Jias  been  accepted  for  enlarginp' 
Lonsdale  docJc,  exteirding  the  pier  and 
hi'idg'ing  tlie  haiboxir  at  AVorkington .  The 
worlc  is  exi)e'(;ted  to  take  21  yeai's. 

Furnaces  to  be  Relighted. 

American  and  Continental  Imying  of 
Cumberland  hematite  pig  iron  has  enabled 
smeltei.-i  largely  to  I'ednce  tlieir  stocks,  and 
the  Whiteliaven  Hematite  Iron  and  Steel 
Company  will  relight  the  fuiiia,ces  at  Clea- 
tor  Moor  on  Monday.  Opeirations  at  their 
iron  mines  will  also  be  resumed,  and  the 
piospects  of  an  inorease  of  production  in 
other  parts  of  the  district  are  brightening-. 

Wireless  to  South  Africa. 

(^f  special  interest  is  the  an iioujicement 
tliat  an  agree-ment  has  been  signed  between 
the  Government  of  the  Union  of  South 
Africa  and  Marconi's  Wireless  Telegraph 
Company,  wheireby  the  lattei'  undertakes 
to  form  a  South  African  wireless  company 
for  the  inirpo'se  of  erecting,  maintaining, 
and  operating  for  at  least  ten  years  a  sta- 
tion equipped  with  thermionic  tube  trans- 
mitters suitable  for  duplex  commercial 
working  between  South  Africa  and  Great 
Britain.  This  staition  will  have  twice  the 
power  of  the  gi"eat  French  station  at  St. 
Assisse,  near  Paris. 

The  capital  of  this  company  will  be  not 
less  that  £500,000,  of  which  at  least  four- 
fifths  will  he  subscribed  by  Marconi's 
Wireless  Telegraph  Company,  the  balance 
being  available  for  subscription  in  South 
Africa.  The  Union  Government  has  the 
1  ight  of  taking  over  the  station  at  an  inde- 
pendently assessed  value  after  ten  years, 
or  aftei'  any  ten  years  period  thereaifter. 
An  undertaking  is  given  that  the  South 
African  station  shall  be  used  as  part  of  the 
Imperial  system. 

New  BIyth  Ferry. 

There  has  just  been  completed  for  the 
Blyth  Harbour  ('ommission  a  new  steel 
vehicular  and  passenger  ferity  named 
"B.H.C.  High  Feriy,  No.  2."'  She  was 
built  by  Messrs.  Wood,  Skinner  and  Co., 
Bell  Quay,  Neiwcastle-on-Tyne.  There  is 
a  main  carriageway  down  the  centre  of 
the  vessel,  and  this  will  cany  lorries  upi  to 
8  tons  in  weight,  (hi  each  side  of  the 
caiTia.g'e-way  com.modioiis  deckhouses  are 
fitted  for  from  IJOO  to  400  i)assengers.  The 
feny  is  taken  across  the  harbonT  by  two 
wile  ropes  guided  through  ball-bearing' 
fairleads  and  operated  by  a  iiowerful  winch 
type  engine. 

Floating  Dock  for  Southampton. 

Nine  or  ten  of  llic  Ciiiicd  Kingdom's 
principal  shiphuilding  firms  have  ten- 
deiied  for  the  <'onstruction  of  the  large 
floating  dock  which  the  London  and 
South -Western  llailway  Company  pro- 
poses to  instal  at  Soaithampton  for  the 
acco-mmodation  of  large  liners  siich  as 
the  White  Star  Company's  Majestic  and 
the  (%inard  Company's  Berengaria.  The 


coin,]>etition  lor  the  work  is  uiiderstood  to 
be  keen,  and  the  contract,  which  is  ex- 
pected to  be  placed  towards  the  end  of  next 
week,  is  T'egaided  as  an  iniiiortant  one. 

The  dock  is  in  he  900  ft.  long  and  170  ft. 
broad,  and  it  is  to  be  biiilt  in  six  or  moie 
sections.  The  total  amount  of  steel 
re(|uired  for  it  is  slightly  over  16,000  tons. 
Amongst  the  films  which  are  tendering  are 
the  Caledon  Shipliuilding;  and  Eng-ineering 
Company  (Limited).  Dundee;  vSwan,  Hun- 
ter, and  Wi"iuim  KicliardsDn  (Limiled), 
Wallsend,  who  have  buili  many  stnictuics 
c.if  the  same  kind ;  Harland  and  A\'oHi' 
(Limited),  Belfast;  and  the  Nortlnimbei- 
land  Shipbuilding  Company,  Howden-on- 
Tyne ;  John  I.  Thorn ycro ft  and  ('onqKniy 
(Limited),  Southampton;  and  the  Furness 
Shipbuilding  Company,  Haverton  ilill-nn- 
Tees. 

£2,500,000  Contract  for  Germany. 

A  neus  agency  has  reported  thai  the 
order  obtained  by  Gennan  finns  for  repairs 
to  wagons  for  Jugo-Slavia  damag'ed  in  the 
war  amounts  to  51  million  gold  marks 
(£2,550,000),  payable  as  to  one-sixth  in 
advance,  one-third  on  January  2,  1923,  one 
fourth  on  acceptance,  and  one-fourth  on 
delivery  of  the  wagons.  Fifty  films  are 
participating  in  the  execution  of  this  order. 

Krupps  Take  Over  Russian  Works. 


Til 


Paris      coi  respondent.     of  the 


Obserrer  states  that  he  has  infoimation 
o<f  a  transaction  which  marks  a  notable 
s'lep  in  the  recent  co-operation  of  Germany 
in  the  revival  of  industry  in  Russia. 

Messrs.  Krupp  have  for  some  time  been 
in  negotiation  with  Dimitri  Rubinstein, 
toonierly  a  baaiker  in  Petersburg,  and  the 
friend  of  Rasputin,  and  also  with  a  mem- 
ber of  the  family  of  Putiloff,  the  owners 
of  the  famous  armament  works.  These 
negotiations  have  been  carried  on  through 
the  Beilin  banking  house  of  Beneckendoiff, 
and  have  resulted  in  Messrs.  Krupp  acquir- 
ing a  controlling  interest  in  the  Putiloff 
woi'ks,  which  have  been  taken  over  by  their 
former  owners  from  the  Soviet  Government 
The  price  is  given  as  104  million  marks. 

Large  Railway  Scheme  for  India. 

The  Eastern  Bengal  Railway  manage- 
ment will  expend  £4,500,000  on  new  works 
in  the  next  five  years.  Their  idaas 
incdude  an  extension  to  a  broad  gauge  on 
the  Santaharto-Parratipur  line,  an  exten- 
sive convei'sion  of  gas  to  electiic  lighting, 
the  ])urchase  of  new  electrically-driven 
machines  for  the  Kanchra})ara  locomotive 
shcp'S,  and  new  locomotives,  bogies,  and 
goods  wagons. 


Radio-Telephony. 

"Broadcasting  in  America:  Its  Influ- 
ence on  Biitisli  l),eivelo]>ment,'"  was  the 
title  of  a  lecture  deliveied  a  few  days  ago 
by  Mv.  A.  P.  M.  Fleming,  C.B.E., 
M.Sc.,  M.T.E.C.,  manager  of  the  Research 
DpipartmenI  of  ihe  Metropolitan-Vickei s 
Electrical  (Company  Ijiniited.  at  ihe 
initial  meeting  devoted  to  the  Radio  l^'xlii- 
liilidii  in  th(>  Central  Halil.  Ijondon. 


Mr.  Fleming  tiaced  the  development  of 
broadcasting  in  America,  where  the  first 
atte'm]nt  was  made  in  California  in  191-"). 
•  He  indicated  the  present  scojjei  of  ladio 
];rcad(^asting,  and  siibmitted  an  iiiterestinf^ 
progiamme  of  the  items  in  daily  transmis- 
sion to  the  two  million  receiving  stations 
in  the  United  States.  The  lectnier  then 
described  tlie  underlying  princijiles  of 
sound  transmission,  starting  with  the 
simple  illustration  of  the  waves  caused  by 
the  di^d  ui hance  of  the  surface  of  a  pond, 
and  ;;iiiMi4  (111  lo  give  details  of  the  ordin- 
ary telephone,  lie  indicated  wherein  lav 
the  differences  between  the  tele])hone  ami 
the  wireless  system  in  regard  to  the  iiatuie 
of  the  waves,  the  medium  through  whicli 
they  passed,  and  the  apparatus  for-  trans- 
mitting and  receiving.  He  showed  an 
important  consideration  in  wireless  tele- 
phony which  does  not  apply  to  ordinarv 
tele|)hon,v,  in  that  the  receiving  circuit  in 
the  fonner  must  be  tuned  up  to  the  fre- 
quency of  the  carrier  wave. 

[n  conclusion,  Mr.  Fleming  pointed  out 
that  with  the  electro-mr< gnetic  waves  being 
sent  out  from  a  number  of  stations  there 
was  the  possibility  of  distortion  in  the 
lengths,  just  as  would  be  the  case  if  a 
number  of  stones  were  thrown  into  a  pond 
simultaneously.  If,  however,  the  waves 
were  sufficiently  different  in  length  the  dis- 
tuiliance  produced  woiild  not  be  evident  to 
the  ear,  but  at  present,  other  than  h>  an 
experimental  sense,  radio  telephony  couhl 
yet  be  made  directional,  so  that  there  was 
no  'question  of  people  being  able  to  com- 
municate with  each  other  privately  other 
than  by  a  code. 


The  Rubber  Position. 

The  Rubber  Growers'  Association  can- 
not be  accused  of  any  lack  of  perseveianc? 
in  its  endeavour  to  find  some  solution  to 
the  present  unfortunate  position  of  ^  the 
rubber  industry.  Now  that  the  efforts 
made  to  secure  the  co-operation  of  Dutcli 
growers  in  a  compulsory  restriction  (if 
outpuit  scheme  have  produced  negativt 
results,  the  Rubber  Growers'  Association 
is  proposing  that  plantations  of  British 
possessions  should  be  controlled,  irrespec- 
tive of  the  Dutch.  It  contends  that 
British-owned  companies  in  Dutch  ierri- 
toiy  would  be  ready  to  acquiesce  in  any 
such  scheme  if  i)ut  fo^-ard.  It  seems 
doubtful  to  some  people,  h(iwevei, 
whether  this  course  would  achieve  its  end. 
There  is  the  possibility,  they  argue,  that 
it  may  defeat  its  own  object,  inasnuu'h 
as  foreig'n  companies  might  rapidly  in- 
crease their  output  as  soon  as  they  found 
-lat  British  concerns  were  producing  les-;. 
l*'urthermore,  it  might  have  the  effect  of 
increasing  the  cost  of  produclioii  on 
British  estates,  and  unless  this  was 
followed  by  a  corresponding  rise  in  tlve 
value  of  the  commodiiy,  the  ivsults  might 
be  disastrous.  At  present  British  com- 
panies are  able  to  produce  at  lower  co5t.s 
than  Dutch  concerns,  and  this  in  the  lonj? 
run    will    nrovc   an    asset  of   no  small 
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'inomeut.  (iiveu  time,  says  the  York- 
Kfhire  Observer,  the  industiy  will  work 

out  its  own  salvation,  as  the  present  policy 
I  of  over-production  is  siu'e  to  !be  followed 
Isooner  or  later  by  drastic  curtailment,  as 
[companies  cannot  indefinitely  produce  a 
^commodity  in  imlimited  quantities  which 

is  both  luisaleable  and  unpi-ofitable. 

I  £94,000  Contract. 

[  The  Preston  Town  Council  has  decided 
I  to  let  the  contract  for  the  erection  of  the 
[•new  buildings  for  the  super-electricity 
(  station  on  the  southern  bank  of  the  River 
■  Rib hie  to  the  Eng-lish  Electrical  Company 
for  £94,U0(!.  The  Council  will  later  con- 
.sidei-  further  contracts  amounting  to 
J£9,(i00  for  making'  the  boundary  walls. 
jThe  contracts  for  boilers,  machinery  and 
'  equipment  have  previously  been  allocated. 
;  Except  for  a  dozen  experts,  all  the  work 
\  will  be  carried  o\it  by  local  labo^ir.  Some 
(  of  the  fii-ms  presenting  tenders  desired  to 
jribe  g-iven  130  weeks  to  do  the  work. 

^Obsolete  Cruiser  for  Germany. 

},  The  obsolete  amioured  cruiser  Euryalus 
Khas  left  Plymouth  for  Germany  to  be 
rbroken  up.  She  was  towed  from  the  port 
U)y  two  German  tugs.  The  destroyer  Non- 
fsuch  has  left  Devonport  in  tow  for 
IMilford  Haven,  for  breaking  up.  The 
:.Indomitable  is  being  broken  up  at  Dover. 

Isig  Orders  for  Newport. 

•  Diu-ing  the  last  few  days  a  lai-ge 
[number  of  important  foreign  and  home 
Urders  were  secured  by  Messrs.  Lysaghts, 
;  and  there  will  be  plenty  of  work  for  some 
j'time  ahead.  All  their  mills  are  going  day 
land  night,  employing  3,000'  men. 
j;  l^arge  orders  for  oil  pipes  have 
ebeen  received  from  Burmah  by  the 
I  British  Mannesmann  Tube  Works,  where 
hSOO  men  are  now  employed  full  time,  and 
I  there  is  a  prospect  of  more  men  being 
I  engaged. 


[New\  B.A.  President. 

I  Sir  Ernest  Rutherford,  the  new  presi- 
jjlent  of  the  British  Association,  is  a  New 
i  Zealander  who  found  his  way  to  Cam- 
1  bridge  by  means  of  a  scholarship.  At 
i^Camlbridge  he  made  his  mark  as  a 
[research  student  in  the  Oavendisih 
|(Lalboratory,  and  in  1904,  on  Sir  J.  J. 
l-Thompson's  recommendation,  he  was 
hippointed  professor  of  physics  in  McGill 
[University,  Montreal.  In  the  Canadian 
iVmiversity  he  began  investigating  the 
I  marvellous  properties  of  the  neAvly-dis- 
f'?overed  radium,  with  such,  success  that 
I  be  is  now  accepted  as  the  founder  of  the 
jfscience  of  radio  activity  that  has  revolu- 
[fcionised  scientific  teaching.  He  was  a 
(wireless  electricity  pioneer,  and  is  an 
Ijsuthority  on  the  ionisation  of  gases,  and  a 
[Xobel  prizeman.  Since  1919  he  has  been 
I'professor  of  experimental  physics  at  Oam- 
!  bridge,  in  succession  to  Sir  J.  J. 
'  Thompson. 

I  Mr.  Charles  Markham  and  Combines. 

[  The  members  of  the  Iron  and  Steel 
1- Institute  visited  the  works  of  the 
Staveley  Iron  and  Coal  Company,  and  Mr. 
Charles'  Markham  expressed^  himself 
strongly  abont  combines.  He  said  :  "lam 
one  who  would  like  to  see  every  combine 
broken.  Combines  only  spell  inefficiency 
j^and  the  bolstering  up  of  the  weak. 


ENGINEERING  WORLD 

"  Let  those  who  are  progressing  carry 
on,"  Mr.  Markham  added.  '*  If  the  com- 
bines are  not  fit  to  carry  on  why  do  they 
want  subsidising?  They  generally  cut 
down  wages  and  cause  unrest  among 
their  workmen." 

Refemng  to  the  extensive  coal 
bye-product  industiy  built  up  by  his 
company,  Mr.  Markham  said  the  company 
had  been  forced  into  nearly  every  branch 
of  it  by  the  combines  who  put  up  prices 
and  made  it  impossible  to  work  with  them. 

He  wished  publicly  to  express  his  thanks 
to  his  staff,  and  to  state  that  everything- 
on  the  Devonshire  Works,  with  the  excep- 
tion of  the  new  soda  plant,  had  been 
designed,  manufactured  and  erected  by 
his  own  staff.  The  whole  persona:lity  of 
the  company  was  the  stafi',  end  a  more 
loyal  staff  than  he  bad  could  not  be 
obtained. 


New  Technical  Society. 

The  Institution  of  British  Eonndrymen 
ha,s  done  such  excellent  work  for  the 
Foundry  industiy,  being  regarded  indeed  as 
one  of  the  most  impoitant  technical  socie- 
ties in  the  engineering  world,  that  we  were 
somewhat  surprised  to  learn  of  the  forma- 
tion of  a  Trade  Technical  Society  for  the 
Sheffield  foundry  trades.  The  first 
general  meeting  will  be  held  on  October 
18 ;  a  meeting  of  representatives  of 
the  Sheffield  foundi.\'  trades,  which  was 
held  at  the  Deijai*tment  of  Applied  Science 
of  the  Sheffiald  University  a  few  days  ago, 
considered  a  suggested  list  of  officers,  and 
the  names  selected  will  go  before  the 
meeting-. 

A  programme  of  lectures  and  papers  has 
already  been  prepared  for  the  forthcoming 
session,  and  the  dates  of  the  meetings  will 
be  announced  shortly. 

Ebbw  Vale  Dispute. 

The  dispute  with  the  boilmakers, 
fitters,  and  smiths  who  form  part  of  the 
Allied  Skilled  Trades  at  Ebbw  Vale,  has 
been  temporarily  settled,  and,  as  a  result, 
the  200  men  have  returned  to  work.  They 
have  returned  on  the  old  conditions. 


Road-making  Schemes. 

Over  a  thousand  applications  have  been 
received  from  local  authorities  anxious  to 
get  Government  gi-ants  for  road  schemes  to 
be  carried  out  during  the  winter  by  work- 
men who  otherwise  would  be  unemployed. 
A  sum  of  some  £10.000,000  has  been  set 
aside  for  the  purpose. 

Electrical  Power. 

Tet  another  epoch-making  invention ! 
This  time  the  story  is  from  Norway,  and 
is  about  a  wonderful  invention — no 
details  are  given — whereby  electrical 
I)Ower  can  be  transmitted  over  long"  dis- 
tances. Experts  are  declared  to  have 
stated  that  the  new  invention,  which  is  by 
a  British  engineer,  will  revolutionise  our 
knowledge  of  electricity. 


Rating  of  Machinery. 

At  the  half-yearly  meeting  of  the  Mid- 
land branch  of  the  National  Union  of 
iEanufacturers,  held  in  Birmingham,  a 
letter  was  read  from  M'r  Austen  Cham- 
berlain, M.P.,  stating  the  union  had 
asked  him  to  receive  a  deputation  from 
the  Midland  Council  In  order  to  urge  that 
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faxiilitiies  should  be  given  for  the  passage 
into  law  of  the  Rating  of  Machinery  Bill. 
Owing  to  the  state  of  Parliamentary  busi- 
ness it  woidd  be  quite  impossible  to  make 
arrangements  to  allocate  time  for  private 
Bills  diiring  the  present  session.  Owing 
to  the  congestion  of  business  it  had  not 
been  possiible  to  proceed  with  all  the 
Govemment  measures  which  the  Govern- 
ment had  hoped  to  deal  with  during  the 
present  session,  and  it  would  be  out-of  the 
question  at  the  present  stage  to  add  to  the 
niunber  of  Bills  which  must  of  nece.ssity 
be  passed  into  law  before  the  close  of  the 
session.  Under  the  circumstances  no  use- 
ful purpose  would  be  sei-ved  by  receiving 
a  deputation  at  the  present  time.  The 
matter  would  come  under  review  when  the 
legislative  programme  for  a  future  se.s.siiou 
was  being  considered. 

The  chainnan,  Mr.  A  E.  Hurst,  said 
the  Bill  had  jrassed  its  second  reading  and 
only  required  favoiirable  consideration  by 
the  Government  in  order  to  become  law. 
The  Scottish  manufacturers  enjoyed  the 
relief  the  English  manufacturers  asked 
for. 

It  was  decided  to  infonn  Mr.  Chamber- 
lain that  his  reply  was  unsatisfactory  and 
to  press  for  an  intei-\-iew  in  the  event  of  a 
further  iinsatisfactoiy  reply  being 
received. 


Fuel  Oil  from  Coal. 

Economic  steam  j)! oduction  with  special 
refei'ence  to  marine  ])ractice  was  the  siib- 
ject  of  a  discussion  in  the  eng-ineering" 
section  of  the  Briti.sh  As.sociation  on 
Monday.  Dr.  C.  H.  Lander  read  a  state- 
ment by  the  Fuel  Research  Board  on 
home-produced  oil  fuel.  It  was  pointed 
out  that  during  the  year  1920-21  .58  per 
cent  of  the  new  vessels  classed  under 
Lloyd's  Register  was  fitted  for  burning- 
oil  fuel.  The  question  of  home  sources 
of  supply  had  been  under  consideratioii 
since  1913,  but  since  then  the  urgency 
of  the  problem  had  increased.  It  was 
improbable  that  under  present  conditions 
the  output  of  Scottish  shale  oils  could 
be  increased  b^-  an  amount  which  would 
have  an  appreciable  tiearing  on  the 
problem.  We  were  forced  to  regard  coal  as 
the  only  source  from  which  it  would  be 
possible  to  produce  suflicient  liquid  fuel 
to  meet  our  maritime  requirements. 

Since  the  greater  part  of  the  heat  units 
present  in  the  original  coal  appeared  in 
the  metallurgical  coke,  it  formed  an 
excellent  and  absolutely  smokeless  fuel 
and  it  was  necessary  for  the  commercial 
success  of  the  process  that  domestic  con- 
sumers should  recognise  its  superiority 
to  raw  coal  in  the  household  grate  and 
should  be  willing  to  pay  a  little  more  for 
it  than  for  the  coal  it  would  replace. 

Dr.  Lander  added  that  the  Avork  of  Dr. 
Bei-gius  in  Germany  on  the  hydrogenation 
of  heavy  oils  and  tars  and  even  of  bitxmii- 
iious  coal  had  opened  up  new  possibilities 
in  the  production  of  liquid  fuels  from 
coal.  It  was  claimed  in  that  way  that 
yields  of  petrol,  Diesel  oil,  and  fuel  oil 
from  coal  could  be  enormously  increased. 
He  mentioned  that  Dr.  Bergius  had 
actually  succeeded  in  liquefying  coal  and 
in  introducing  oil  into  the  coal  to  com- 
l)iine  with  the  coal  and  produce  the  oil. 
If  those  claims  could  be  substantiated  the 
consequences  would  be  of  far-reaching 
importance. 
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How  Other  Industries  Stand. 


AMERICAN    PETROLEUM  TRADE 
FOR  JUNE. 

JDuring  tJie  12  moiitlis  endin*:;'  Juue, 
1922,  there  was  au  appreciable  decline  in 
the  Yoliiuie  of  exports  froui  the  United 
States  of  the  chief  classes  of  petiolenm 
products  except  crude  petroleum,  as  com- 
pared with  the  preceding  12  months, 
according  to  the  I'uei  Division  oif  the 
Department  of  Commerce.  '  Exports  of 
petrol  and  other  light  products  declined 
14  per  cent,  gas  and  fuel  oil  14  per  cent, 
and  illuminating  oil  and  luibricating  oil 
'd  per  cent  each,  while  crude  petroleum 
increased  7  per  cent.  Juue  exports  of 
crude  petroleum  were  '30  per  cent  above 
those  for  Juue,  1921.  Canada  took 
29,177,57(J  gallons  of  the  crude  oil  ex- 
ported during  June,  and  o04, 754,307 
gallons  of  the  12  months'  exports,  the 
lemamder  going  chiefly  to  Crermany  and 
C'uiba. 

Exports  of  illuminating  oil  during  J  une 
were  somewhat  aibove  those  for  May,  1922, 
and  for  June,  1921,  although  still  22  per 
cent  Ibelow  the  April  Hgure.  Shipments 
of  this  item  to  the  United  Kingdom  dur- 
ing the  12  months  ended  June  declined 
22  per  cent  and  those  to  China  19  per  cent. 
iSTorabie  increases  in  the  exports  of  illumi- 
nating oil  during  the  last  12  months" 
period  appear  in  the  iigiires  lor  Egypt, 
Italy,  Crermany  and  x\rgentina,  ship- 
ments to  these  countries  showing 
advances  of  127,  95,  73,  and  45  per  cent 
respectively. 

Luibricating  oil  exports  during  June 
were  nearly  1U,8UU,UUU  gallons  above 
thoise  for  the  correisponding  month  of  1921, 
and  1,400,0UU  gallons  above  the  May 
hgure.  The  principal  changes  in  the 
volume  of  exports  of  this  class  of  products 
for  the  12  months  ending  June  were  in  the 
shipments  to  Crevmany  and  France,  which 
increased  104  and  20  per  cent  respectively, 
and  in  exports  to  Sweden,  Australia,  and 
the  United  Kingdom,  which  registered  de- 
creases of  75,  50  and  23  per  cent  respec- 
tively. 

The  movement  in  petrol  and  other  light 
products,  which  had  declined  in  May, 
showed  a  still  further  decline  in  June, 
although  shipments  were  considerably 
above  those  for  June,  1921.  The  prin- 
cipal features  of  the  12  months'  exports  of 
this  class  of  products  were  decreased  ship- 
ments to  France,  Italy,  the  United  King- 
dom, and  South  American  countries,  and 
increased  exports  to  Japan,  the  Nether- 
lands and  Belgium. 

Gas  and  fuel  i^il  cxpt)i(s  for  June 
showed  a  decline  of  about  9,700,000 
gallons  from  the  May  figure  and  were 
nearly  !), 01)0, 000  gallons  less  than  those 
for. I  une,  1921.  Shii)nien(s  of  (liis  item  (o 
I'Vancc,  Il;ily,  the  I'nilcd  Kingdom  and 
Ciaiiada  registered  decreases  during  the  12 
inonths  ended  -luiie  as  compared  with  the 
])revious  12  months,  wliile  exports  to  Ikd- 
giiiin,  Denmark-,  Mexico,  Ja])an,  and  the 
rhilippines  sliowed  niarkeil  inereases. 


POSITION  OF  SWEDISH  IRON 
INDUSTRY. 

Renter's  Trade  Service  learns  that 
statistics  prepared  by  the  Swedish  Iron 
Works  Commercial  Association,  which 
are  more  detailed  this  time  than  usual, 
show  that  the  export  of  pig  iron  during 
the  last  four  months  has  been  at  a  very 
low  level;  this  also  applies  to  jjiodiut ion. 
Un  an  average  30  blast  furnaces  ha\  e  been 
w  oikmg  during  thei  laisit  few  months  out  of 
a  total  of  130.  The  increase  in  the  sales  of 
rolled  and  hammered  iron  and  steel  :both 
for  home  consumption  and  shipment 
abroad  whicJi  bei>an  in  April  continued 
up  to  the  end  of  July,  althougji  with  some 
lelaxation  with  regard  to  certain  brands. 
T  lie  production  of  intermediary  products 
belonging  to  this  group  (ingots  and 
blooms)  reaclieid  the  maximum  m  May 
with  33,500  tons  compaied  with  30,40U 
tons  in  July.  Iron  ready  for  sale,  on  the 
otlier-  hand,  showed  an  increase  from 
l-'),iO()  tons  in  April  to  about  20,000  tons 
m  both  J  une  and  J  uly.  The  export  of 
uon  ore  has,  as  a  wlioie,  maintained  the 
rmpiovemenr  previously  reported,  ihis, 
however,  only  holds  good  as  legards  the 
mining  districts  where  the  freight  condi- 
tions make  export  at  all  possible. 

As  shown  by  statistical  tables  covering 
a  period  of  lu  years  the  iron  industry  is 
still  woiking  on  a  very  reduced  scale, 
amounting  to  about  one-third  or  one-half 
compared  with  normal  conditions.  It  will 
be  found  that  at  the  end  of  July  only  23 
per  cent  of  the  bla.st  furnaces,  2b  per  cent 
of  Lancashire  heai-ths,  50  per  cent  ot 
Bessemer  converters,  34  per  cent  of 
Martin  fmnaces  and  24  per  cent  of  elec- 
tric steel  furnaces  were  working.  Only 
some  30  per  cent  of  the  total  number  of 
workers  were  at  that  date  employed  by  the 
iron  ore  mines  which  provide  raw 
ma.terials  for  the  blast  furnaces  in 
Sweden . 


WEEKLY  OUTPUT  OF  COAL 

We  give  below  the  official  statement  of 
the  coal  output  at  the  mines  of  Great 
Britain  foi-  the  four  weeks  ended  August 
20.  For  the  week  ended  at  that  date  tlie 
output  was  5,148,000  tons,  as  compared 
with  5,158,400  tons  in  the  previous 
week,  and  4,101,700  tous  in  the  corres- 
])onding  week  la»st  year. 


vug.  ;>  Aug.  12 »  Aug.  in  Aug.  it! 

Tons.        Tons.  Tons.  Tons. 

203  400      22.'),200  2(H,100  2S3,500 

riljeOO      .'j70,900  7J-',200  7^7,200 

S76,000      674,700  845,400  77.S,2o0 


Districts. 

Northumberland  

Durham   

Yorkshiro   

Laucnshire,  Cheshire, 

aud  North  Wales.. ..  iU.OOO  :i2!i.:i00  42S,0CU  423,S00 
Derbv,  Nottingham  and 

Leicester   040,-'00      441. .'.00      (i47,ti00  tl.',7,'.>00 

Stafford,  Shropshire, 

Warwick,  Worcester  304,400  147,600  351,000  30'J,'.i00 
South  Wales  and  Mon- 

mouth-shiru . . . .    1,040,300      417,700    1,000,400  1,082,200 

Other  English  Districts  100,200  09,100  100,r.00  117,800 
Scotland   707,900      717.200      732,000  724,000 


Total 


5.121,600   3,623,200    5,108,400   .^, 148,000 


'  Bank  Holiday  week. 
-Hoard  of  Troiit 


'  oil  nini 


\       SWEDISH  MACHINERY  AND 
ELECTRICAL  INDUSTRIES. 

Xo  improvement  in  the  Swedish 
machinei-y  and  electrical  iiuhrstiies  was 
shown  in  the  early  part  of  1922.  As  a 
matter  of  fact,  conditions  grew  worse,  so 
that  a  further  reduction  in  the  number  of 
employees,  as  w^ell  as  in  the  working  time, 
took  place.  On  April  1  there  were  thus 
employed  only  25,200  men  in  the  indus- 
tries, as  compared  with  27,000'  at  the 
beginning  of  the  year.  The  total  weekly 
number  of  woiking  hours  during  the  same 
peiiod  was  reduced  from  l,l<s(t,oi)0  lo 
1,152,000. 

The  following  table,  taken  from  a  U.S. 
Consular  lleport,  showing  the  number  of 
workers  engaged  and  the  weekly  number 
of  working  liours  in  the  machinery  indus- 
try as  a  whole,  also  the  numbei  of  woiks 
and  workers  in  the  electrical  industry 
separately,  gives  a  fairly  complete  picture 
of  the  continued  depression  to  which  the 
industries  have  been  subjected  during  the 
past  year  and  a  half  and  which  apparently 
has  as  yet  not  reached  the  turning  point : 

.M.iohiuery  ludustiy  Electrical 

as  a  whole.  ludubtry. 
D.Jc.  Wuikiiig 

\Voikur>.       hours     W'ks.  W'kers. 
(weckiyj. 

September  1,  11J20    00,000    2.880,000  30  7,480 

Februai  v  15,  1921    47  400    1,995,540  30  0,423 

March  IS,  1921   43*200    1,740.960  29  5,972 

May  7,  1921    37,200    1,528,920  28  5,209 

June  30,  1921   ,  32,400    1,370,520  27  5,049 

October  1,  1921    28,800    1,220,880  28  4,230 

January  1,  l!t22    27,000    1,180,800  27  3,992 

April  1,  1922    25,200    1,152,000  27  3,589 

Orders  for  every  branch  of  the  machinery 
industry,  with  the  exception  of  those 
working  on  Kussian  orders,  are  few  and 
not  very  lemuneiative ;  in  several 
branche  a  total  absence  of  order  is  re- 
ported. Apparently  the  worst  conditions 
prevail  among  the  establishments  manu- 
facturing agricultural  machinery,  wood- 
working machinery,  machine  tools  aud 
uirbines. 

The  situation  in  the  electrical  indu-^tly 
is  far  from  promising,  as  the  number  ot 
woi-ks,  as  well  as  the  number  of  workers 
and  the  working'  time,  has  shown  con- 
li lined  decrease  since  the  beginning  ot  the 
current  year.  The  works  manufacturing 
electric  cables,  bulbs,  and  cooking  and 
heating  apparatus  are  apparently  the  niosi 
seriously  affected.  Foreign  competition 
is  still  severe,  especially  from  Germany. 
Even  Danish  electrical  manufacturers 
liave  lately  appeared  on  tlie  Swedish 
market  witli  electric  cables,  macliines.  ami 
apparatus.  Still,  it  cannot  be  said  that 
the  first  duarter  of  1922  has  seen  any  m- 
crease  in 'the  severity  of  the  foreign  com- 
petition in  the  Swedish  maiket.  as  a  cer- 
tain levelling  jnocess  in  the  cost  produc- 
li(ui  of  Swedish  and  (xerman  manufactiu-e.s 
is  tending  to  lessen  the  seriousness  ot 
German  comiielition.  Gennan  prices  are 
still  somewhat  below  the  Swedish,  aud 
ditliculties  exjierienced  in  the  way  ot 
deliveries  Iroin  Germany  are  as  yel  iiol 
wreat  enough  to  outweigh  the.se  price 
differences. 
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[FROM  CORRESPONDENTS  AT  HOME  AND  ABROAD.] 


NEWCASTLE-ON-TYNE. 

jj  .  (From  Our  Own  Correspondent.) 
P  In  conjuiiotion  with  tlie  Mayors  of  Glas- 
jig-ow,  yiiettieid,  Oatesliead,  Soutli  Shields, 
■lljaiTow  land  W  aiiseud,  tlie  Lord  Mayor  ot 
l,iNewca.stie  has  joined  m  a  iurtlier  appeal 
ito  the  Prime  'Minister  to  proceed  wiUi  the 
j  coustruction  of  the  two  battle  cruisers  in 
>i  n'der  to  provide  employment,  but  it  is  not 
[expected  that  this  will  expedite  the  pulb- 
!,lication  of  tlie  ispecihcations,  which  is  due 
j  next  month.  Assummo'  that  tenders  were 
^submitted  in  October  allocation  of  the 
i,L'ontracts  could  scarcely  be  made  before 
^the  middle  of  JS^ovember. 

yhiprepairing"  seems  on  the  mend,  for 
the  liner  Ascanius  from  Liverpool  has 
Urrived  at  Messrs.  l^almer's  J  arrow  Yard 
I  for  repau  s,  and  the  iNorwegian  steam 
l^yacht  Jieteor  has  put  into  the  Mercantile 
j,L)ry  Dock  Oo.'«  iberth  for  new  machinery 
I  and  a  complete  overhauling^  this  winter, 
jdilie  writer  learns  on  the  best  authority  that 
ikluring  Auyusi  for  a  repair  joib  wortii  at 
[the  most  i;i,U'UO,  no  less  than  18  North- 
(East  Coast  hi-ms  submitted  tenders. 
!  Ihree-quarters  of  the  sum  would  have 
ibeen  absorbed  in  lafcour  and  material 
j' Alone. 

i  There  are  two  Ounard  liners,  the 
j  Aurania  and  the  Ancania,  still  on  the 
ij|5to:cks  on  the  Tyne,  and  it  will  ibe  a  wel- 
ijitjome  day  on  the  river  when  this  concern 
igiyes  the  order  to  recommence  work  upon 
I'them.  Only  iby  such  work,  and  ship- 
I  owners  deciding  to  overhaul  vessels  tem- 
l'[)orarily  laid  up,  can  Tyneside  pull 
l^through  the  winter  unless  the  "  dole  "  is 
h  operate  once  more. 

Matters  are  slowly  improving  in  the 
,  rou  and  steel  trade,  and  among  those  firms 
the  point  of  blowing  in  new  furnaces 
l^u-e  Messrs.  Bolckow,  Vaughan  &  Co., 
i  Messrs.  Donnan,  Long  &  Co.,  and  the 
'  Tees  Furnace  Oo. 

The  Holt  liner  Autolycus,  now  water- 
I  boirne  at  Messrs.  E.  W.  Hawthorn,  Leslie 
j  &  Oo.'s  He'bbunx  yard,  is  to  'he  fitted  with 
jidouible  reduction  geared  turbines  of  the 
t  Parsons  impulse  reaction  type  giving 
;lj,500  s.h.p.  continuously  at  sea. 


SHEFFIELD. 

(From  (Jur  Own  Correspondent.) 
According  to  latest  reports  through  the 
;  Chamber  of  Commerce,  the  Sheffield  and 
lilistiict  heavy  trades  have  mixed'  pros- 
pects. This  is  largely  due  to  the  fact  that 
Uhe  iuteiiiatioual  buying  movement  which 
||the  world  steel  shortage  must  eventually 
'  set  'going  is  still  held  up  iby  credit  and 


exchange  difficulties,  although  an  easing 
of  the  situation  had  been  lioped  for  ere 
this. 

The  Lord  Mayor,  along  with  civic 
leaders  from  the  Clyde,  the  Tyne  and 
Kaiiow,  have  again  approached  the  Prime 
Minister,  pleading  the  sorry  plight  these 
industrial  centres  are  in,  and  it  is  hoped 
something  will  be  heard  from  this  soiirce 
in  a  few  days.  One  plea  is  for  the 
GoA-ernment  to  huriy  iip  in  placing  the 
orders  for  the  two  battleships  of  the 
Washington  Cbnference  programme,  but 
they  are  ti-ying  also  to  stimulate  the 
Government  into  "gingering"  up  quarters 
that  can  give  railway  and  similar  orders. 

While  the  foreig*n  demand  for  our  pro- 
duds  is  slow  to  broaden  out,  the  home 
shi]iyii ids  are  taking  less  steel  and  steel 
g(H)(ls  from  Sheffield  than  at  any  time  in 
her  history.  During  the  last  completed 
([uartcr  ilie  orders  placed  are  estimated 
in  tonnage  at  only  one-ninth  of  what  ihey 
were  in  one  quarter  of  1908,  notwitlistantl- 
ing  the  big  general  inciease  in  both 
demand  and  produftion  since  that  year. 
But  it  is  believed  that  shipbuilding  will 
revive  much  more  quickly  than  many 
people  imagine,  and  the  turning  move- 
ment is  well  on.  It  is  pointed  out  that 
incieased  coal  exports  and  the  like  must 
soon  absorb  our  shipping'  and  start  up 
better  prospects,  and  that  foreigii  com- 
petition will  not  be  in  a  position  to  bid 
for  the  business  when  it  comes. 


BARROW. 


(From  Our  Own  Correspondent.) 

Speaking  for  the  engineering"  indiistry 
of  the  area,  Messrs.  Vickers  report  a 
maiked  quickening  in  enquiries.  Follow- 
ing upon  the  aunouncement  a  short  time 
ago  that  a  similar  contract  had  been 
leceived  from  New  Zealand,  Messrs. 
Vickers  have  now  been  entrusted  with  the 
const  ruction  of  water  turbines  and  elec- 
trical plant  in  connection  with  the 
development  of  power-  from  a  low  head 
fall  on  the  Bari  D'oab  Canal  in  the 
Punjab.  The  head  which  will  be  utilised 
is  only  0  ft.,  and  the  total  power  obtained 
will  be  1,925  h.p.  The  energy  will  be 
transmitted  to  various  pumping  stations, 
wheie  irrigation  water  will  be  raised, 
thereby  enabling  larg-er  areas  of  good  land 
to  be  cultivated. 

Both  in  an  engineering  and  shipbuild- 
ing sense,  Messrs.  Vickers  hope  to  be  able 
to  announce  other  fresh  contracts  shortly. 

The  Jervis  Bay,  for  the  Aiistralian 
Government  Line,  the  last  vessel  fully 
built  here,  has  gone  away  completed,  and 


the  reconditioned  ex-German  troopship 
Brandenberg,  under  the  new  name  Hecuba, 
has  gone  into  seiwice  for  the  Holt  Line, 
leaving  the  shipyard  and  fitting  out 
berths  as  near  complete  idleness  as  makes 
no  matter. 

At  the  annual  meeting-  of  the  Barrow 
and  District  Association  of  Engineers,  the 
president,  Mr.  J.  Callander;  the  hon. 
treasurer,  Mr.  H.  A.  .1.  Stanton;  and  the 
hon.  secretary,  Mr.  J.  W.  Osborne,  were 
re-elected,  and  it  was  decided  to  reduce 
the  subscrption  of  members  to  lOs.  per 
annum,  and  of  associate  members  (appren- 
tices) to  5s.  per  anniun.  In  their  report 
the  council  stated  that  owing  to  bad  trade 
the  past  year  had  been  the  most  difficult 
in  the  history  of  the  association. 

The  outlook  in  the  iron  and  steel  trade 
on  the  West  Coast  has  undergone  a 
marked  recovery.  For  the  past  few  weeks 
the  stocks  of  iron  which  had  accumulated 
at  works  yards  have  been  gradually 
shrinking,  though  only  at  a  rate  which 
made  the  likelihood  of  an  expansion  in 
output  extremely  remote. 

Continental  business  remains  good,  but 
the  Midlands  and  Scotland  are  not  yet 
taking  anything  like  their  normal  sup- 
plies. Bessemer  mixed  numbers  are 
selling  at  a  few  shillings  below  the 
normal  qiiotation  of  £5  5s.  per  ton  at 
Sheffield  and  (jlasgow.  America  continues 
to  take  the  biggest  part  of  the  ferro- 
managanese  at  £15  per  ton  f.o.t.,  and 
from  the  same  source  there  is  an  active 
demand  for  Speigel  at  £7  per  ton  f.o.t. 
Conditions  at  the  iron  ore  mines  have 
become  brisker. 


BIRMINGHAM. 


(From  Our  Own  Correspondent.) 
While  there  has  been  a  rather  better 
state  of  things  existing  in  some  of  the 
Midland  industries,  it  cannot  be  said  that 
the  engineering-  trade  is  very  much  better. 
Of  course,  the  important  contract  received 
by  the  Metropolitan  Railway  Carriage  & 
Finance  Co.  for  the  Bui-ma  Eailways  has 
given  a  g-reat  deal  of  satisfaction.  The 
order  is  for  448  covered  goods  wagons, 
and  this  is  one  of  the  most  substantial 
oiders  received  for  some  time.  The 
company  have  also  received  an  order 
from  the  South  India  Eailway  Co.  for  270 
ballast  wag'ons.  In  each  case  the  vehicle 
specified  is  of  the  standard  tyv^  '<^^i  of 
steel  construction. 

It  is  understood  that  several  fairly  sub- 
stantial orders  are  expected  from  the 
Indian  Railways;  indeed,  I  am  given  to 
understand  that  when  once  orders  of  this 


14 


ENGINEERING  WORLD. 


SEPTEMBER  16,  1922. 


World's  Engineering  News— continued. 


kiud  beo'iu  to  stream  in  tliere  will  Ibe  no 
cessation  for  a  consideraible  time,  because 
throiig'hoiit  tbe  world  tliere  is  a  g-reat 
shortage  of  rolling-  stock. 

It  is  known  that  se^■eral  big'  orders  for 
locomotives  may  be  regarded  as  pending, 
but  up  to  the  present  they  have  not  been 
])laced;  when  tliey  are  placed  lliere  will 
be  quite  a  rush  of  work,  and  most  of  the 
l)ig  companies  will  benefit  materially. 
There  has  been  very  little  locomotive 
building  done  in  this  country  for  a  con- 
siderable time. 

The  General  Electric  Co.  have  been 
fairly  busy  in  certain  depai-tments,  and 
some  important  contracts  for  generating 
plant  have  been  received  from  one  or  two 
corporations,  particularly  from  the  Bir- 
mingham Corporation,  and  great  satisfac- 
tion has  'been  expressed  at  the  apparent 
unwillingness  of  the  city  council  electri- 
cal department  to  let  its  work  g-o  outside 
llie  cily;  once  or  twice  this  ha,s  been 
done  quite  unnecessarily.  In  addition  to 
municipal  contracts  the  Genei-al  Electric 
Oo.  are  at  present  working  on  a  fairly 
substantial  contract  for  g'euerating 
plant  for  Sydney,  and  othei'  orders  have 
eilher  been  received  or  the  intimation  has 
Iieen  given  that  they  may  be  expt'cicd. 

There  has  also  been  a  fair  ;nii(iunt  of 
activity  on  the  part  of  tirms  which 
specialise  in  lighting  sets.  Just  before 
the  war  there  was  a  decided  tendency  on 
the  pai-t  of  people  possessing  big  iwivate 
residences  to  put  in  electrical  lighting 
systems,  !but  w1ien  the  war  came  this 
lirxury,  of  course,  had  to  !be  given  iip. 
T^ow  that  the  work  can  'be  caiTied  out, 
indeed,  firms  are  most  eager  to  receive 
contracts  of  this  kind,  and  building  is 
going  on  again,  and,  moreover,  while 
current  is  much  cheaper  than  it  was,  one 
may  confidently  lomk  forward  to  a 
recrudescence  of  orders  of  this  type. 

One  of  the  leadiu"-  firms  of  heating 
engineers  also  informs  me  that  not  for  a 
long  lime  have  iliey  been  so  busy  as  they 
are  af  the  present  time;  they  have  quite  a 
substantial  nunrbei-  of  public  and  private 
contracts,  and  the  outlook  in  tliis  directicT'. 
is  said  to  ibe  exceedingly  g-ood. 

Things  are  decidedly  slack  in  the  cycle 
and  motor  industries  now,  except,  indeed, 
for  a  few  firms.  Most  of  the  houses  pro- 
ducing both  pedal  and  motor  cycles  com- 
plain that  they  are  far  slacker  than  they 
were  at  the  corresponding'  period  of  last 
season. 

'(\its  in  the  motor  trade  have  been  very 
substantial;  there  is  at  least  a  15  per  cent 
redxiction  everywhere,  and  in  some  cases 
more. 


WEST  RIDING  OF  YORKSHIRE. 

(I'Ko.M  Our  Own  ('orriosi'oxde.nt.) 
The  most  encouraging  feature  of  indus- 
trv  generallv  at  tlie  nnmient,  and  of  the 
Wfest  Riding  iron  and  steel  trades  in  par- 
ticular, is  the  hopeful  tone  which  con- 
tinues to  prevail.  While  few  sections  can 
be  reported  as  busy,  as  far  as  engineering 
is  conceined,  enquiries  continue  to  come 
toTward,  and  the  outlook  generally  point's 
to  l)ettei'  trade  in  the  coming  months. 

A])!()])os  the  discussion  which  is  takin"' 
J)lace  in  a  coutemporaiy  on  the  tiaiiiiu"' 


of  the  engineer,  the  scheme  recently  in- 
troduced :by  the  Leeds  Education  Com- 
mittee for  the  training  of  the  city's  youths 
in  electrical  engineering  will  no  doubt  be 
of  interest  to  Enrfineering  ^Ynrlrl  readers. 
Under  the  provision  of  the  Eisher  Act 
the  local  education  authorities  recently 
took  over  the  Government  instructional 
workshops  in  Woodhouwe  Lane,  pre- 
viously employed  for  the  training  of  dis- 
abled ex-service  men.  The  plant  was 
purchased  from  the  Ministry  of  Lalboui' 
lor  the  sum  of  .i.'9, ()(](),  agaiusi  an  original 
cost  of  i;29,U00.  The  general  idea  of  the 
scheme  is  to  be  the  training  of  youths  in 
their  'teens,  an  ap]irenticeship  covering 
two  years  hciiin  arinnged  on  the  alternate 
week  plan.  Attendance  to  be  made  at  the 
employers  works  one  week,  to  be  followed 
by  a  week  at  the  ti'aiiiing  school,  and  so 
on.  Two  schemes  have  been  worked  out, 
one  for  the  boy  who  is  to  proceed  direct 
to  his  trade  and  one  for  the  l)ii.v  from  tiie 
secondary  school  who  desires  to  go  to  the 
university.  AVe  understand  that  a  similar 
scheme  has  been  in  operation  during  the 
past  12  months  in  connection  with  youths 
engaged  in  mechanical  engineering,  and 
this  has  worked  Ciuite  satisfactorily. 

Messrs.  J.  Parkinson  &  Sou,  Shipley, 
have  recently  supplemented  there  well- 
ivuown  gear-ccittiiig  manufacturers  by  tlie 
introduction  of  a  new  automatic  rack  cut- 
ting machine,  designed  for  cutting  racks 
Avith  either  straight  or  inclined  teeth.  The 
machine  has  a  capacity  for  racks  up  to 
3U  m.  in  length  and  4  in.  in  width,  and 
is  equal  to  driving  two  3  D.P.  cutters  at 
once  or  a  larger  num'ber  of  smaller 
cutters.  1'wo  or  more  teeth  may  'be 
spaced  at  one  indexing,  and  the  necessary 
change  wheels  are  supplied  for  dividing 
up  to  2  in.  circular  pitch.  The  racks  to  be 
cut  are  clamped  in  a  suitable  fixture 
mounted  on  the  table  which  has  longitu- 
dinal traverse  by  screw  and  hand  wheels. 
The  feed  travei'se  and  leturn  movements 
and  the  indexing  motion  are  all  automa- 
tic, and  the  latter  ceases  to  operate  after 
the  desired  length  of  rack  lias  Ibeen  cut. 
The  driving  pulley  is  14  in.  diameter  for 
a  3^  in.  wide  belt,  and  runs  at  255  revo- 
lutions per  minute.  The  racks  cut  on  this 
macliine  may  have  straight  teeth  to 
engage  with  spur  ])inions,  or  may  have 
teeth  inclined  either  right  or  left-hand 
up  to  10  deg.  to  gear  with  worm  or  skew 
teeth.  Hardened  double  helical  gears  are 
employed  for  driving  the  cutter  spindle, 
which  is  cairied  on  a  slide  at  the  top  of 
the  column  and  reciprocates  transversely 
over  the  table.  The  machine  weighs 
approximately  36  cwts. 

SOUTH  STAFFORDSHIRE  AND 
WORCESTERSHIRE. 

(I'  ROM    Ol  K    (IWX   ( 'OURESI'ONDENT.) 

Husiiiess  in  iron  and  steel  and  engineer- 
ing circles  here  continues  to  improve 
though  slowly,  and  there  are  now  some 
signs  of  the  autumnal  demand  for  whicb 
manufacturers  have  been  waiting.  Con- 
tracts arc  beginning  to  ciirulate  in  some 
of  the  engineering  ibranches,  and  there  is 
every  reason  to  expect,  othei-  and  more 


important  ones  will  follov,-.  The  placing 
of  important  orders  for  rolling  stock  in 
the  Burmingham  district  is  regarded  as  a 
hcpetul  sign,  for  these  Avill  in^time  react 
on  other  industries  in  the  South  Staiford- 
shire  area.  Orders  for  material  from  the 
iilack  Counti-y  iron  and  steel  works  foi' 
the  carrying  out  of  these  contracts  are 
anticipated.  The  local  foundries  are 
slightly  busier  and  there  is  some  increase 
in  enquiry  for  steel  castings  for  the  manu- 
facture of  certain  essentials  to  heav;\' 
machinery.  Some  heavy  edge  tool  makers 
continue  to  be  well  employed,  and  some 
good  ordei's  have  been  received. 

The  outlook  for  marked  bars  is,  if  any- 
thing-, a  little  brighter,  though  export 
trade  is  hamijered.  The  slight  revival  in 
shipbuilding  is  i-esulting  in  a  better 
demand  for  best  class  iron,  and  makers  nf 
marked  bars  are  having  no  difficulty  in 
securing  i.'13  10s.  per  ton  for  their  pro- 
ducts. Good  class  merchqiit  iron  still 
ranges  from  i'll  to  £11  15s.  per  ton. 
The  nut  and  holt  works  are  again  in 
operation  after  a  week's  suspension  owing- 
to  the  wakes,  and  there  has  been  a 
renewal  of  buying,  although  on  a  small 
scale,  of  bar  iron  used  in  the  industi-j-. 
The  basis  price  of  this  material  is  upheld 
at  iI8  17s.  (id.,  though  husiness  is  passing 
at  a  lower  figure  in  special  instance.^. 
Fencing  iron  continues  to  command  £1(1 
to  £10  2s.  Gd.,  and  is  in  fairly  steady 
demand  at  that.  The  local  makers  of 
finished  iron  have  still  to  meet  severe  Bel- 
gian (-(imoet  it  inn  in  No.  3  bars,  chiefly 
used  tm'  nut  and  bolt  making,  which  can 
be  bought  here  at  £S  12s.  (id.  The 
finished  iron  woiks  of  this  district  gener- 
ally are  not  producing  more  than  50  per 
cent  ciapacdt.y.  There  are  continued,  coni- 
I)laint.s  of  unprofitable  production. 

There  is  a  slight  advancement  in  the 
pig  iron  trade  in  this  district,  though  iron 
IS  only  being  bought  in  lots  of  50  tons  or 
less.  Smelters  have  had  so  little  success 
in  their  efi^irts  to  obtain  higher  prices  that 
if  they  can  squeeze  an  extia  six])ence  out 
of  a  transaction  it  is  a  matter  for  con- 
gratulation. A  trifle  more  than  the  rulm.i; 
market  price  has  been  paid  in  some 
special  instances  this  week.  Values  as  a 
whole,  however,  stand  very  much  where 
they  were  last  week.  Aotwithstandiug 
tue  increase  in  coke  values  pig  iron  users 
refuse  as  a  rule  to  pay  more  than  £3  1(X-. 
to  £3  15s.  for  forge  qualities,  and  £4  to 
t'4  5s.  for  foundry. 

Steel  prices  are  so  uncertain  and  highly 
competitive  that  coiisumei-s  are  still 
adoi>ting  a  waiting  policy,  building  their 
hopes  on  still  lower  prices.  The  big  steel 
works  are  cutting-  quotations  with  a  view 
to  securing  their  profits  by  means  of  out- 
put. This  has  alread.\  given  a  quietus  to 
lielgian  competition,  sales  of  foreign 
Ijillets  having  ceased  for  the  time  being. 
It  is  now  possible  to  buy  British  billets 
a  I  undei-  fT  tier  ton,  though  the  market 
level  would  appeal-  to  be  t'T  to  £7  b>. 
I'ecent  quotations  for  angles  have  ibeeu 
as  low  as  £8  15s.,  tlnmgh  many  sellers 
adhere  to  the  £!)  quotation.  Particularly 
is  this  the  case  with  Statford>hire  makers, 
with  whom  the  decrease  in  price  is  far 
from  populai .  Sheet  bars  command  about 
£6  17s.  6d.,  but  quotations  are  divergeut. 
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UNITED  STATES  OF  AMERICA. 

(Reuter's  Engineering  Service.) 

1    WA(iE     IXf'l{KASE;     in      8tEEI-  PlANTS. 

-Tlie  ximericaii  Eollinji'  Mill  Compnny 
'  nuuimces  an  increase  of  six  cents  aii  lioiir 
,:i  the  wageis  of  cfinnnon  labourers,  effec- 
live  inimeidiately,  and  a  proj^ortionate 
Vcrease  in  the  wag-es  of  all  otliei 
I'aiployees.  Salaried  employees  will  receive 
a  inc]-ease  of  10  per  cent. 

TiTin  puddlers  woi  kino-  under  the  sliding- 
'  ■ale  of  the  Anial<>aniated  Association  ct 
,i'on,  Steel  ar.d  Tin  Workers  will  receive 
i  ri  increase  in  wages  of  40  cents  a  ton  for 
[le  next  two  months,  as  the  result  of  the 
'i-monthly  examination  of  selling-  prices 
lade  here. 

Three  thousand  employees  of  the  Miu- 
i'(iua  steel  plant  of  the  Coloaado  Fuel  and 
on  Company  here  will  receive  a  wage 
icrease  of  a  little  moie  than  20  per  cent 
,^3ginning'  September  1,  aocording'  to  an 
('■cent    announcement.      These   men  are 
assed   as  unskilled  labourers  and  have 
3en  receiving-  33  cents  an  hour.    The  new 
sale  will  give  them  40  cents.  Increases 
skilled  labourers  Avill  be  announced 
4ter. 

l'  The  Replogle  Steel  Company  recently 
jinounced  an  increase  in  wag-es  of  five 
.mis  an  hour,  to  become  effective  on  Sep- 
mber  1.      A  voluntary  increase  of  two 
,mts  an  hour  was  granted  on  Tnly  1.  The 
)mpany  operates   furnaces  at  Wharton 
Ijd  mines  at  Mine  Hill  and  Mount  Hope. 
!'  Mr.  L.  P.  lioss^  acting-  for  the  company, 
j.dd  it  was  planned  to  open  the  mines  at 
i'[ount  Hope  on  August  28,  giving  employ- 
lent  to  40O  men.     Another  furnace  will 
3  operated  at  Wharton,  he  said,  as  soon 
5  the  coal  and  rail  situation  permits. 


*  Exports  of  Copper. — Total  shipments 
-  copper  to  foreign  countries  in  the  vear 
ided  June  30  1922,  amounted  to  3.3S',743 
fuis,  against  229,013  tons  in  1921,  and 
j'S7,981  tons  in  1913.    Germany  in  the  past 
r?ar    was  again  America's  best  customer, 
f'lking  more  than  twice  as  much  copper 
ju  France,  three  times  as  much  as  -Tanan, 
(|id  more  than  six  times  as  much  as  Eng- 
j  nd.    Details  of  exports  of  copper  in  1922, 
Wmpared  with  1921,  are  shown  in  the 
>llowing  table :  — 

1922. 

Germany    129.165 

France  '   56,400 

Japaii    44,350 


Fnited  Kingdom 
Belgium 

Ttalv   

Netherlands 
Others   


]9,46T 
18,007 
17,431 
16.486 
37,428 


1921. 

66,247 
55.956 
3,094 
45,603 
11,84R 
2,076 
10,710 
31,479 


Total 


338,743  229,013 


'  Eleotktc  Vehicle  Markeit. — Manufac- 
irers  of  electric  trucks  report  that  business 
luring-  the  month  wa.s  better  than  usual  at 
j'lis  season  of  tlie  year, 
j  The  Newark  ('New  Tersey)  bakin.o-  con- 
[vrn,  which  bad  arranged  to  increase  its 
[ee-t  of  electi'ic  trucks  to  a  total  of  50, 
lianged  its  plaus  and  placed  an  order  for 
\(7  trucks,  which  is  said  to  be  the  laitjest 
Lngle  contract  of  its  kind  ever  placed  in 


Another  im^portant  order  for  25  tracks 
was  recently  placed  by  a  New  York  laimdry 
compiany,  and  several  individual  sales  were 
booked  during-  tire  month. 

The  demand  for  industrial  trucks  has 
also  been  fairly  brisk  during  the  month, 
with  i^rospects  of  increased  activity  in  the 
late  autumn. 


AUSTRALIA. 


(Reijter'.s  Engineering  Service.) 

Development  of  Murray  River  Dis- 
trict.— Details  of  the  agreement  dis- 
cussed at  Sydney  in  June  la.st  between 
Mr.  Hughes,  the  Oommonwealth  Prime 
Minister,  and  the  State  Ministers  on  the 
cfuestion  of  the  development  of  the 
Murray  river  area,  show  that  the  four 
lailways  to  be  built  into  the  Riverina  and 
the  necessary  b)'idg-es  over  the  Murray 
river  will  cost  Victoria  £1,500,000.  The 
scheme  when  carried  out  will  open  up  a 
fine  territory  capable  of  absorbing  a  large 
number  of  settlers  including  immigrants. 


Sydney  Harboi-r. — The  Rill  authoris- 
ing the  consitructioii  of  a  bridge  across 
Sydney  Harbour  and  works  in  connection 
with  this  undertakiii"'  at  a  cost  of 
£5,000  000  was  read  for  the  first  time 
recently  in  the  Legislative  Assemblv, 


CANADA. 

(Reuter's  Engineering  Service.) 

HYnRO-EiLECTRic  Development. — The 
Hull  Electric  Company  has  acquired  the 
Paugan  Falls  of  the  Gatineau  river, 
together  with  the  necessary  ]HO]ierty 
ndjacent  thereto,  for  the  jiurjiose  of  hydro- 
electric development  on  a  large  scale.  A 
dam  125  feet  high  will  be  construcited, 
which  will  create  a  reservoir  ten  sqaare 
miles  in  area.  Tlie  ultimate  development 
contemplated  is  150,000  ]n)rse  power,  and 
the  cost  is  estimated  at  10  million  dollars. 
The  falls  are  situated  35  miles  from 
Ottawa,  which  is  at  i)reseirt  dependent 
upon  the  Ohaudiere  Falls  fo-  its  50,000  h.p. 

electric  energy  employed.  The  city  of 
Hull,  already  an  indu,strial  centre  of 
importance,  lies  on  the  north  bank  of  the 
Ottaiwa  river,  opposite  the  city  of  Ottawa, 
in  the  province  of  Quebec. 


New  Oil  Refinery  in  Alberta. — The 
City  Council  has  ratified  the  agreement 
^inth  the  Imperial  Oil  Company  calling  for 
the  estab:i.«hme,nt  of  a  2.500.000  dollar  oil 
refinery  in  Calg-ary.  All  that  remains  is  a 
plebiscite  of  the  citizens,  aud  it  is  a  fore- 
gone conclusion  that  they  will  endorse  the 
project.  Construction  work  will  be 
started  ih\s  autumn  on  a  site  adiacent  to 
the  C'.P.R.  main  line  in  East  Calgan\ 


10  United  States  of  America. 


Elfctriftc'atton  of  j\rvT  vtrfat.  Harbour 
Railway  Terminals. — Electrification  of 
ilie  Harbour  Railway  Terminals,  with  a 
total  trackage  of  58  miles,  is  proceeding, 
and  it  is  expected  that  by  the  end  of 
September,  42  miles  will  have  been  electri- 
fied. The  remaining  16  miles  will 
probably  he  completed  next  season,  accord- 
ing to  a  statement  issued  bv  Mr.  M.  P. 


Fennell,  manager  of  the  Montreal  Harbour 
Commi.ssion.  Electric  locomotives  of  a- 
type  especially  suited  for  harbour  work 
will  be  purchased  by  the  Cbmmission. 


INDIA. 

(Rfi'ter's  Engineering  Service.) 

Machinery  Wanted.  —  American 
Motors  Ltd.  (new  company),  capital 
Rs. 10,00. 000;  address  13,  Free  School 
Street,  Calcutta,  will  require  motor  cors, 
launches,  etc.  Sundeivan  Match  Works 
Ltd.  (new  company),  capital  Rs. 10,00,000  ; 
manngiug  agents.  Messrs,  Gliosh  and  Co., 
12.  Dalhomsee  Square,  will  rei|uire  match 
manufacturing  machinery. 


Lo.vN  TO  Indian  Railways. — The  loan 
of  Rm.3o  crores  raised  in  England  for 
railways  in  India  will  be  distributed  as 
follows:  R,s.l5  crores  to  the  Beng-al  Nag- 
pur  Railway.  Rs.lO  crores  to  the  Madras 
and  the  Southern  Maratha  Railway,  aud 
Rs.lO  crores  to  the  South  Indian  Railway. 


ExrERTMF,NTS   WITH  WoODSTAVK  PiPF.S. 

— The  Hnited  Provinces  Board  of  Health 
has  announced  its  decision  to  allot  funds 
for  experimenting  with  woodslave  pipes, 
instead  of  cast  iron  or  steel  pipes,  for 
their  water  supply  and  drainage  .schemes. 
Extensive  use  is  made  of  such  pipes  in 
Canada  and  the  United  States.  At  pre- 
sent it  is  not  known  whether  the  board 
intends  to  import  these  pipes  from 
-Vmerica  or  to  manufacture  the  staves 
from  the  Himalayan  spruce.  This  experi- 
ment in  the  tropical  climate  will  be 
watched  with  intei-est.  The  Indian  Iron 
Steel  Oo.'s  installation  at  Burnpore 
i^  making-  progress.  It  is  expected  that 
the  first  blast  furnace  plant  will  be  in 
operation  early  in  November  and  will  be 
suTiplemented  by  another  a  few  mouths 
later. 


Railway  DFyEL0PME.NTs. — The  sxun  of 
Rs.  16  crores,  to  be  spread  over  five  years 
commencinrr  with  1922.  has  been  allotted 
to  the  B.B.  and  C.I.  Railway  for  its 
lehabilitafion.  During  this  period  95 
new  engines  will  be  purchased  and  125 
pnsseuger  vehicles  aud  2.255  goods  wagons 
will  be  added.  The  Railway  Boai-d  has 
sanctioned  Rs._24,38,898  for  renlacino-  14 
passenger  engines  by  14  4—6-0  D4  type 
euQ-ines  and  Rs. 28, 01, 270  for  providing 
16  additional  passeug'er  tender  eng-ines 
4-6-0  D4  type  durinq-  1922-23.  They 
have  also  sanctionc  r1  Rs. 6, 85, 41 3  for  pro- 
vidiuQ'  certain  additional  plant  and 
machinery  for  the  locomotive  shops  at 
P'arel  and  -Thnusi  of  the  G.I. P.  Railway, 


SOUTH  AFRICA. 

(Reuter's  Ex(iiNEERiNri  Service.) 
Mail  Oontr  vct  Renewed. — It  is  offici- 
ally- announced  that  the  Government  mail 
contract  has  been  renewed  for  a  r>eriod  of 
two  years  ii-om  SeDtember  30.  In  ad'li- 
tion  to  the  usual  postal  provisions  the 
Union  C'a.s+le  Line  agrees  to  favourable 
rates  for  South  African  produce  des- 
patched to  England,  including  fre.sh, 
dried  and  canned  fruits.    Beef  will  ibe 
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carried  below  the  rate  in  force  from  the 
Ai-o'entine  to  Eiipfhuul.  The  rates  for 
maize,  sugar,  hark,  wool  and  skins  are 
not  to  exceed  the  average  rate  for  whole 
carg-oes  chartered  steamers  during  the 
preceding"  three  months  hy  more  than  cer- 
tain margins.  The  company  undertakes 
to  do  all  practicable  to  extend  insulated 
space  and"  ventilated  hold  space  to  meet 
the  requirements  of  fruit  exporters. 

"WllRELESS    SxATiaX    AGREEMENT  ^^'ITH 

Marconi' s . — Marconi' s  Capetown  repre- 
sentative informs  Renter's  correspondent 
that  the  Government  has  entered  into  an 
agreement  Avith  the  Marconi  Oo.  for  the 
erection  of  a  high-power  station  capable 
of  direct  communication  with  the  United 
Kingdom  of  the  thermionic  valve  type  of 
approximately  twice  the  power  of  the  new 
Saint  A.ssise  Station  near  Paris.  It  is 
anticipated  that  the  station  will  be  com- 
pleted within  18  months.  The  agreement 
is  based  on  the  terms  announced  by 
(ieneral  Smuts  in  the  TTnioii  House  of 
As.-iembly  on  July  19  last,  wliich  provided 
for  the  formation  of  a  South  African  com- 
pany with  a  capital  of  £500,000,  of  which 
the  Marconi  Co.,  of  England,  was  pre- 
pared to  subscribe  four-fifths  while  one- 
fifth  was  to  !be  subscribed  in  Souili  Africa. 
The  Union  Government  was  to  nominate 
one  director.  Marconi's,  General  Smuts 
explained,  were  not  asking-  for  a  mono- 
poly and  the  Government  would  have  the 
right  to  expropriate  the  company  or  renew 
its  licence  every  10  years.  One  or  two 
claiises  have,  however,  been  added,  the 
most  important  of  which  provides  that  the 


company  shall  undei-take  that  the  station 
shall  be  used  as  an  integral  part  of  the 
Imperial  wireless  system,  ]>ii()vity  being 
given,  as  far  is  is  consistent  with  tlie  eth- 
cent  w^orking-  of  the  station,  to  commu- 
nicalions  with  other  stations  of  the 
Imperial  wireless  system. 


SWEDEN. 

(Reuter's  Engini-^ering  Service.) 
New  Electric  Welding  Invention. — 
Srenska  Daghlodet  learns  that  a  new 
Swedish  invention  has  been  put  on  the 
mai'ket,  viz.,  a  system  of  electric  welding 
by  alternating-  current,  invented  by  the 
engineer  M.  Toernblom,  and  called  the 
Wex  system.  The  firm  of  Messrs.  Carl- 
son, Hedborg  &  Deverdier,  which  is  work- 
ing the  system,  is  also  neg'otiating  with 
American,  British,  French  and  Finnish 
interests  i-egarding  the  formation  of 
affiliated  companies.  An  affiliated  com- 
]):uiy  hais  already  been  fornifd  in  NorAvay. 

Norwegian  Siiirownrrs'  Association. 
— Goetehonjs  Handels-och-Sjodfoyltitid- 
ning  learns  that  the  Norwegian  Shij)- 
owner.Si'  Association  has  drawn  the  atten- 
tion of  all  Scandinavian  shipowners  to  the 
attefmpt  on  the  part  of  English  importers 
of  pi-ops  to  establish  new  uniform  con- 
tiacts  including  the  cdause  "  steamers  and 
motoi-  boats,  other  than  liners,  to  employ 
the  receivers'  broker  on  the  usual  terms 
and  tlie  leeeivei's'  stevedores  at  the  cui'- 
lent  laies  at  the  port  of  discharge."  The 
Shipowners'  Associalion  strongly  urges  all 
owners  to  refuse  to  .sign  such  a  clause. 


SAFETY  WORK  IN  FOUNDRIES; 


In  the  ordinary  way  operations  in  the 
foundry  may  be  set  out  as  follows: — (1) 
Laying  surface  board  and  pattern;  (2) 
placing  drag;  (3)  riddling  snnrl  for  facing 
and  set  nails;  (4)  shovelling  in  heavy  sand, 
ramming,  venting  drag  and  sticking  off; 
(b)  clam]>ing  and  rolling  over;  (G)  making 
joint  or  Joints,  and  riddling  sand  for 
facing;  (T)  placing  co'pe  or  top;  (8)  setting 
gaggers;  (9)  riddling  sand  and  tucking 
bars;  (10)  lifting  off  and  finishing  oope  or 
top:  (11)  drawing  pattern  from  drag, 
finishing  and  setting  cores;  (12)  closing' 
monld  ;  (13)  clamping  mould  ;  (14)  building 
rnnner;  (15)  pouring  metal;  (16)  taking 
out  casting;  (17)  cleaning-  casting;  (18) 
dispatching  ca.sting. 

Causes  of  Accident  (Major  and  Minor). 

Puicit'ii  (Iraq. — The  fingers  may  be 
trapped  or  foot  saueezed  becairse  the  men 
are  watching'  to  place  the  drag  square  with 
pattern. 

T^uldlinn  smi/l  for  ftnijif/  and  .'icf.  nails. — 
When  riddling  sand  the  monlder  is  apt  to 
rnb  his  hand  over  the  sand;  very  O'ften 
sings  are  hidden  in  the  sand  which  cut  the 
flesh. 

S/invelJinfj  in  heavif  sand,  raiinninq, 
vmfinr/  draff,  and  xlrihinn  off. — Great  care 
must  be  taken  to  have  a  proper  vent.  A 

*Paiier  read  hv  Mr.  R.  W.  Pat.more  (London), 
(if  tlip  Tndnstri.al  Wrlfave  Society,  at  tlio  Conference 
of  the  Institution  of  British  Foundrymen. 


poor  vent  not  only  creates  bubbles  and 
blow-holes,  but  may  be  the  cau.se  of 
a!i  explosion. 

flam  pi  nn  and  /oUin//  over. — When  this 
operation  is  being  carried  out  by  use  of  the 
crane,  men  should  .stand  clear,  even  though 
the  box  may  be  projierly  swung,  asi  the 
handles,  owing  to  crystallisation,  mav 
sTrap.  If  roller  chains  are  used  hands 
must  be  kept  clear  of  the  chain. 

Placing  cope  or  tap. — Fingeis  get 
trapped  owing  to  watching  the  gtiiding 
marks. 

Riddling  sand  and  facl-iji.g  har.t. — Same 
accidents  as  operation  No.  3. 

Lifting  oif  and  finishing  cope. — Same  as 
No.  5. 

Drawing  pattern  from  drag,  JinisJung 
and  setting  cor'es. — It  is  a  (jomnion  practice 
among  moulders  to  use  an  old  file  and 
drive  the  tang  end  ijito  the  pattern  ;  if  a 
file  is  not  handv  a  spike  is  nsed.  Using  a 
file  is  very  dangerous,  and  the  cause  of 
many  injuries  to  the  eve;  the  file  is  apt  to 
j)ull  out,  or  in  driving  it  into  the  pattern 
jiieces  of  file  fly.  Wood  screws  with 
pioper  handles  should  l)e  supplied  to  each 
moulder,  and  insist  that  they  be  used. 

Clamping  vionld. — In  cbimpinp- mould  it 
is  necessarv  to  see  that  bolts  or  clamps  are 
used  instead  of  cotter  nins,  to  examine  the 
bolts,  and  to  see  that  tlie  threads  are  not 
stripped . 

Biiildinf/  runner. — A  bad  rnnner  Avill 
not  onlv  make  a  bad  casjing,  bnl  if  ioo  wel 
it  'will  blow. 


GrAENGBSBERX;      Co.'.S      lNCRJiA,SE  IJJ 

Exi'ORTS  OF  Ore. — In  the  course  of  an 
interview  one  of  the  directors  of  the 
Graengesberg  (^'o.  stated  that  the  exports 
pf  ore  had  increased  not  inconsiderably 
during  August,  when  572,000  tons  were 
exported  as  compared  with  521,000  tons  in 
.Tuly  and  275,000  tons  during  August, 
1921.  The  total  exports  of  ore  for  the 
first  eight  months  of  1022  was  3,700,000 
tons  compared  with  2,4')0,000  tons  in  the 
same  period  of  1921. 


SPAIN. 

(Reuter'.s  Engineering  Service.) 

Motor  Rollers  Recjuirep.  —  On 
October  14  an  adjudication  Avill  be  held 
at  the  Direction  of  Public  Works  for  the 
supply  of  five  rollers  of  10  to  12  tons 
empty  weight  with  explosion  motor. 

Portable  C^ane  Requirep.  —  The 
Junta  de  Fomento  de  Melilla  will  hold  an 
adjudication  on  October  16  for  the  supply 
of  a  poitable  steam  crane  with  a  capacity 
of  10  tons  for  u«e  at  the  Sidi-Mu-a 
([Uarries. 


Iron  Ore  Industry. — The  export  of 
iron  ore  is  still  inactive.  In  the  Bilbao 
l  egion  there  was  recently  a  .slight  revival, 
but  within  the  past  few  weeks  the  indus- 
try has  fallen  back  to  a  still  lowei'  level. 
In  order  to  realise,  rubio  has  been  sold  ;it 
20  and  21  pesetas.  At  Santander,  wheie 
the  ii'on  ore  business  is  very  important 
under  normal  conditions,  the  industry  is 
also  in  a  very  critical  position. 


Pouring  metal. — This  operation  is  the 
cause  of  the  gTeate.st  number  of  majoi 
accidents,  therefore  too  much  caution  anc 
care  cannot  be  exercised.  Burns  from 
molten  metal  can  be  reduced  by  the  use  o' 
leggings  with  flaps  to  cover  the  eyelets  ol 
the  shoes,  also  by  wearing  asbestos  boots. 
Goggles  should  be  w'orn  when  pouring 
It  is  very  important  that  the  furnacem<'i» 
be  equipped  with  protective  clothing. 

When  hand  shanks  are  irsed  the  execu-i 
five  in  charge  of  the  foundry  should  niakfl 
it  his  special  duty  to  see  that  the  gangw;i\  -  ' 
are  clear,  and  pathways  as  level  as  possil 

Care  must  be  taken  to  prevent  fi 
plates,  when  used  as  pathways,  fren 
raising  up;  if  they  do  men  are  liable  t' 
catch  their  toe  and  tri]).  They  should  l  - 
sprinkled  'Avith  dry  gravel  when  pourin!: 
iake.si  place. 

All  cranes'  should  be  fitted  with  gop 
so    that    Avheu    molten    metal    is   bei  - 
carried  over  the  heads  of  the  moulders  ihc\ 
Avill  be  warned. 

All  chains  should  be  tested  everv 
tAvelve  months,  and  the  maximum  1o:h1 
stamped  in  plain  figures. 

Cleaning  casting. — The  foundry  clean- 
ing room  is  one  of  the  most  diffir;i!t 
departments  in  the  elimination  of  minor 
accidents.  Eye  trouble  and  d.eep  scratrlip' 
are  the  most  common.  It  is  not  within 
the  ])rovince  of  this  j-aper  to  deal  W:;li 
dust.  It  is  verv  important  that  methoil« 
.should  be  anplied  in  everv  fettling  shop  tr 
eliminate  ■dust.  Ijecauise'  of  the  injuriou' 
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eifeot  upon  the  respiratoi"y  OTgaus  of  those 
employed  as  fettlers.  Poor  health  is  so 
often  the  cause  of  discontent  and 
inefficiency. 

The  difficiilty  of  getting  workmen  to 
wear  goggles  is  largely  OT-'ercome  when 
they  are  made  to  suit  the  sight  of  the  opera- 
tor. A  man  cannot  be  expected  to  wear 
goggles  which,  after  wearing  for  about  ten 
to  fifteen  minutes,  make  the  eyes  ache,  any 
more  than  one  would  wear  glasses  to  read 
with  that  made  the  eyes  ache.  Manu- 
facturers of  goggles,  especially  in  the 
(Jnited  States,  are  paying  particular 
attenticii  to  this  problem,  and  when 
speaking  to  representatives,  before  making 
purchases,  they  have  been  willing  for  me 
to  call  men  in  and  try  out  several  lenses 
before  the  sale  took  effect. 

It  is  also  recommended  that  a  man  be 
allowed  to  retain  in  his  possassion  Avhile 
employed  with  the  company  the  pair  of 
goggles  that  suit  him  best. 

The  steaming  of  the  lenses  is  also 
anofhei'  problem  which  i.s'  receiving  careful 
atteaition.  The  author  rmderstands  this  is 
being  overcome,  and  a  metal  pencil  i.s  now 
on  the  market. 

Machine  Operation. 

Every  po.ssibility  of  danger  cannot  be 
eliminated  from  g-riuding  wheels  when  re- 
volving at  a  high  speed.  Tlie  wheel  may 
be  chosen  with  great  care,  and  be  sound  in 
every  respect,  yet  there  are  many  things 
that  candiappen  to  cause  a  wheel  to  break— - 
a  sudden  jam  will  sometimes  carise  a 
wheel  to  burst.  To  minimise  the  results  of 
a  bursting  wheel  is  to  have  the  saieguards 
properly  attached  to  the  machine. 

There  is  no  doubt  in  the  author's  mind 
that  the  use  of  machines  in  foundry  mould- 
ing' is  as  permanent  and  evolutionary  as 
the  machine  is  in  other  spheres  of  in- 
dustrial activity,  and  as  far  as  he  can 
discern  the  moulding  machine  cannot  be 
classed  as  hazardous,  but  care  will  have  to 
be  taken  by  the  opei'atives  in  seedng  that 
the  box  is  firmly  and  properly  secured,  so 
that  the  jarring"  of  machine  will  not  loosen 
the  bolts.  Lock  or  spring-  washers  being 
used  besides  the  nut  are  to  be 
recommended. 

The  Foreman  of  To-morrow. 

Industry  is  passing  throngh  many 
changes;  one  of  the  mo^st  impoa'tant  is  the 
status  of  the  foreman. 

The  foreman  of  the  future  will  be  the 
])roduction  manager  of  his  department. 
He  will  be  expected  to  .'^ecua-e  the  best 
results  from  the  labour,  machinery  and 
material  placed  in  his  keeping ;  he  will 
have  to  be  a  leader  of  men,  display  tact, 
diplomacy  and  patience.  Miany  of  our 
present-day  mechanics,  who  may  be 
thoroughly  capable  of  doing'  good  work, 
are  slow  in  adapting  themselves  to  the  new 
conditions  and  new  sarrroundings.  It  wil'l 
be  the  duty  of  the  foreman  to  secure  for 
each  man  a  square  deaL  and  in^struct  the 
new  employee  in  the  little  iieculiarities  of 
the  shop,  for  it  must  be  noted,  and  records 
of  a^ocidents  prove,  that  a  large  percentage 
of  accidents  occur  among  new  employees. 
If  the  foreman  ijispires  confiden'ce  he  will 
be  successful. 

Another  duty  for  which  the  fore- 
man will  have  to  be  made  responsible 
is  the  proper  training  of  the  bovs. 
How    many    employers  take  the  trouble 


"to  see  whether  tlie  boys,  or  appren- 
tices, to  the  trade,  are  taught  to 
avoid  doing  things  in  the  wrong- 
way  r*  Is  it  not  the  common  expression 
to  say,  ' '  He  will  get  his  usual  number  of 
bumps.  I  got  mine,  and  he  will  learn 
better  some  day,"  but  that  some  day  may 
be  too  late.  The  foreman  should  see  each 
boy  learns  of  the  dangers  of  the  work  on 
which  lie  is  engaged,  e.specially  the  occu- 
pational dangers  wliich  are  inherent  and 
peculiar  to  the  trade.  The  author  is  of  the 
(•pinion  that  it  will  be  beneficial  to  the 
emi^loyers  if  in.structors  were  employed  to 
teach  the  boys  in  the  foundry,  instead  of 
leaving  tlie  boy  to  pick  np  the  trade  xmder 
the  present-day  .system.  Every  boy  should 
know  what  he  is  doing  and  why  he 
doing  it. 

Safety  and  Education. 

Besides  the  usual  method  of  having  a 
safety  committee  it  Avould  be  beneficial  to 
exjjlain  to  the  workers  that  an  accident  has 
a  threefold  effect: — (1)  Suffering  to  the 
injured  person,  causing  distress  of  mind, 
not  onlv  to  the  person  injured,  but  to  those 
of  his  immediate  relatives;  (2)  loss  of  time 
and  wages  to  tlie  injured  person;  (8)  loss 
of  jiroduction  to  the  employer— («) 
inability  of  the  injured  person  to  perform 
his  usual  duties,  (h)  breaking-  in  a  new 
employee. 

The  econoniif  wastes  resulting  from 
raielessiiess  is  a]>palling,  but  those  who 
stop  for  a.  moment  to  consider  the  son-ow 
and  desolation  whirh  is  brought  into  the 
borne  of  the  injured  person  by  the  lajxse  of 
thoughtfulness,  feel  that  they  are  spurred 
on  to  redouble  their  efforts  in  the  work  of 
accident  prevention . 

Methods  should  be  devised  to  bring 
home  to  the  injured  ])P:r.son  what  accidents 
cost  in  the  loss  of  wages.  It  may  be 
imagined  that  this  will  be  resented,  and 
aiipear  to  be  adding  insult  to  injury,  but 
when  you  tell  a  workman  in  a  tactful, 
diplomatic  way,  perhaps  by  letter,  that  he 
lins  lost  so  mulch  wages  because  of  a 
momenta I'v  lap'.se  of  though tfulnn.sis,  he 
begins  to  think  twice  before  taking  risks 
and  hazardo'us  chances. 

Accident  Costs  are  Production  Costs. 

The  r-ost  of  each  accident,  with  its  .siub- 
sequent  loss  of  output,  should  be  charged 
irp  to  the  department.  Surely  there  is  no 
more  logical  and  better  way  of  bringing 
safety  to  the  attention  of  the  siuperinten- 
dent  or  foreman  than  by  adding  to  their 
operating  costs  the  cost  of  all  accidents 
that  happen  in  theiir  department. 

If  you  rednce  aiccidents  you  inevitably 
reduce  renlacement  of  men,  and  any  indns- 
trial  engineer  knows  that  the  replacement 
of  absent  men  and  temporai-A'  disiorganisa- 
tion  means  decreaised  prod'U'Ction. 

Eveiw  industrial  problem,  and  especially 
the  accident  problem,  when  boiled  down  to 
the  last  analysis  in  the  n;an  problem. 
No  matter  how  we  analvse  the  accident  or 
invent  safetv  devices,  have  general  cam- 
paigns on  "  Safetv  Fir.st,"  we  are  forced 
to  come  back  to  the  individiral — the 
human  factor. 

The  Individual  Pledge. 

Believing  that  a  certain  man  is  the  best 
safet.v  de'\'ice,  a  workman  on  joining  a  fiiTn 
should  be  asked  to  pledge  himi.self  to  (1) 
keep  himself  fit,  g-ood  health  being  the 
essential  requisite  for  all  thing.s-;  (2)  report 


to  the  ambulance  room  for  treatiment  u[x>n 
the  receipt  of  the  smallest  Avouud  or 
scratdh,  the  neglect  of  which  may  result 
in  blood-poisoning-  and  deatli ;  (3)  luse  all 
.safety  appliances,  clothing  and  guard.s 
which  have  been  provided  for  him  and  his 
fellow- workmen,  and  to  see  that  they  are 
taken  care  of,  kejjt  and  used  in  their  proper 
places;  (4)  not  to  wear  lootse  clothing 
around  moving  machinery;  (5)  not  to  u.se 
unsiafe  tools,  bnt  to  report  the  same  to  his 
f  oi'eman ;  (6)  to  wear  gogg-les  when  poiu'- 
ing,  grinding  and  chijiping,  or  perfoi-ming 
any  operation  where  material  may  fly  and 
cause  injury  to  the  eye;  (7)  to  keep  the 
floor  .space  in  the  immediate  vicinity  of  his 
work  clear  of  objects  over  which  he  or 
others  may  fall;  (S)  to  be  careful  in  hand- 
ling and  piling  material  so  that  no  serious 
injury  may  result  to  passers-by;  (9)  to  be 
just  as  careful  of  a  fellow-workman's  life 
as  he  is  of  his  own,  remembei-ing  that  he, 
too,  mav  have  dependents;  (10)  to  report 
to  tlie  foreman  at  once  all  nnsafe  condi- 
tions and  ]>ractices  which  may  come  to 
Ills  knoAvledge. 


QUERIES  AND  REPLIES. 

We  invite  otir  readers  to  submit  practical  problems 
for  solution  by  our  staff,  or  by  other  readers. 
Replies  will  be  paid  for. 

REPLY. 

Bye-pboducts  from  Liquid  Air  Plants. — In 
reply  to  the  query  of  W.  F.,  it  is  very  doubtful 
whether  the  manufacture  of  any  bye-products 
would  prove  a  commercial  success.  Xitrogen  ia  a 
very  inert  gas,  but  it  combines  directly  with 
magnesium,  boron,  tungsten,  barium,  strontium, 
lithium,  titanimn,  aluminium,  silicon,  carbon  and 
hydrogen.  Other  simpler  and  cheaper  methods  are, 
however,  used  in  the  manufacture  of  the  various 
products,  and  most  probably  it  would  be  more 
profitable  to  dispose  of  the  nitrogen  itself  if  possible. 

Turning  to  the  next  portion  of  the  question  : — 

I  lb.  of  air  at  ,32  deg.  Fah.,  and  at  atmospheric 
pressure  occupies  12-387  cubic  feet. 

125,000  lb.  will  occupy 

125,000  :<  12  387  =  1, .540,000  cubic  feet. 

But  this  is  the  volume  per  hour  : 
.'.  vol.  per  minute  = 
1,540,000 


60 


=  25,650  cubic  feet. 


The  air  in  this  instance  is  not  at  N.T.P.,  so  the 
actual  volume  must  be  foimd.  by  using  the  formula 
PV  =  R  T, 
where       P    =  absolute  pressvu'e, 
V   =  volume, 
P    =  a  constant, 
T   =  absolute  temperatiu'e. 

Taking  the  atmospheric  pressure  as  15  1b.  square 
inch. 

15  X  25,650 
(32  +  461) 
=  780. 

Substituting  780  in  the  formula,  in  place  of  R, 
we  have 

V  =  "80  X  (60  +  461) 

~  r;5oo 

=  272  cubic  feet. 
Assuming  an  efficiency  of  70  per  cent, 
g  „  p   ^   1.500  X  272  X  144  x  70 
'    ■  ■  33,000  X  100 

=  1,220  B.H.P. 
The  slide  rule  was  used  in  the  foregoing  calcula- 
tions. 

Sufficient  data  has  not  been  supplied  to  give  the 
details  asked  for,  but  a  vertical  reciprocating  engine 
would  most  probably  be  suitable.  Space  occupied, 
speed,  and  weight  are  all  factors'  which  must  be 
taken  into  account  before  cylinder  size,  stroke,  etc., 
can  be  given. 

W.  F.  would  be  well  advised  to  put  the  matter 
into  the  hands  of  a  reputable  firm  of  engineers, 
who  build  engines  of  this  class,  if  he  is  contem- 
plating the  scheme  seriously — "Flywheel." 
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CENTRIFUGAL  CASTING. 

(Cont  inued  from  page  9.  J 
In  this  connection  it  inig-lit  Ibe  well  to 
mention  one  of  the  psycholog-ical  factors 
with  which  centrifuo^al  casting  is  con- 
cemed,  and  that  is  the  not  unfoimded 
distrust  of  users  of  m,etal  products  toward 
castings,  especially  those  in  thin  sections. 
Su.ch  castinfrs  cannot  he  produced  commer- 
cially in  a  stationary  mould,  and  steel 
casting's  in  a  stationary  mould  as  made 
to-day  generally  are  of  such  physical 
properties  as  to  he  usable  only  where  they 
are  not  subject  to  complicated  stresses  and 
where  an  extremely  hig-h  factor  of  safety 
can  be  pi'ovidedi.  Wherever  the  stresses 
are  high  and  especially  luicertain  and  the 
faoto]-  of  safety  is  not  more  than  ample, 
no  eng'ineer  to-day  will  nse  a  casting*,  but 
will  insist  on  either  a  forg-ing  or  a  piece 
machined  or  hot-rolled. 

This  not  unfounded  distrust  of  castings 
is  due  to  the  fact  that  in  either  the  sand 
casting  or  chill  casting-  the  temperature 
conditions  in  the  metal  are  uncontrollable, 
with  the  result  that  one  part  of  the  metal 
may  he  entirely  different  in  its  jiliysical 
properties,  such  as  hardness  and  crystalline 
structure,  from  another,  and  there  is  no 
guarantee  that  two  castings  made  under 
apparently  the  same  ■conditions  will  he 
entirelr  alike.  There  is  too  much 
individuality  in  prodiicts  cast  in  stationarv 
moulds  to  make  them  suitable  for  engi- 
neering requirements  where  a.  fail\ire 
woxtld  be  disastrous  and  where  only 
moderate  fnctors  of  safetv  may  be 
emplnved.  The  situation  is,  however, 
entirely  different  with  centrifugal  castings, 
becaTise  there  amole  facilities  are  avail- 
Vble,  especially  in  hot-mould  casting,  to 
5onti'ol  the  ratei  of  cooling  of  the  metal, 
and  the  nature  of  the  process  is  srich  as 
to  tend  to  give  a  uniform  product, 
provided,  of  cOTirse,  the  process  is  caiTied 
out  properly.  From  this  point  of  view, 
one  cannot  help  agreeing-  with  an  editoral 
in  The  Iron  Age  (Yeh.  0,  1922\  which 
.states  that  "  the  successful  operation  of 
centrifugal-casting  processes  insures  a 
product,  no  matter  of  what  composition, 
which  is  of  a  high  g^rade.  It  is  a  realisation 
of  quality  production  in  quantity.  For 
rapid  output  is  a  marked  characteristic. 
There  is  also  the  advantage  of  the  elimina- 
tion of  sand  and  dirt.  The  condition  of 
casting  and  cooling-  tends  to  produce  a 
dense  casting  and  one  whose  microstructure 
is  different  from  the  sand-cast  products. 
Centrifugal  force  is  substituted  for  sink 
heads  as  an  insurance  against  unsound- 
ness." This  bnef  analysis  si  ates  strikinglv 
the  difference  between  sand  castings  and 
centi-ifugal  castings,  and  explains  the 
reason  why  centrifugal  castings  may  be 
used  on  a  par  with  forged  or  hot  and  cold 
worked  metal,  where  sand  castings  would 
be  too  ha7;ardous. 

But  the  field  of  application  of  centrifugal 
casting,  especially  of  the  hot-mould  ty]>e, 
does  not  stop  wit  1i  plain  carbon  steels.  There 
are  a  number  of  alloy  steels  which  it  would 
vei-y  desira.ble  to  have  in  tube  form, 
such  as  staiidess  .steel,  high-speed  tool 
steel,  chrome-nickel-vanndium  ,steel  and 
the  various  "  near-steels,"  which  are  iron 
alloy.s  with  a  predominance  of  m'-^'^rials 
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other  than  iron,  such  ha  heat  resisting 
alloys.  Practioally  none  of  the.se 
materials  will  stand  for  piercing  by  the 
Mannesraann  process,  but  cast  with  great 
ease  into  tubular  s'hapes.  In  fact,  eveji 
rtadtield  manganese  «teel  has  been  foamd 
to  make,  hv  cent.rifug'al  casting,  excellent 
tubing,  although  it  is  very  doubtful  if  it 
has  a-^y  commercial  application  outside  of 
some  veiy  limited  speoialities. 

Other  Applications  of  Centrifugal  Casting. 

The  casting-  of  gears  by  centrifiignl 
methods,  in  particida.r  worm  and  herring- 
bone gears,  has  been  achieved  with  great 
succesis  both  in  England  and  in  America, 
especially  in  the  latter  country.  As  far  as 
the  author  is  aware,  however,  all  such 
g'ears  have  Iheen  cast  in  non-ferrous  metals 
nnd  not  in  steel. 

Thei'e  is  one  more  field  of  application  of 
centrifugal  casting,  especially  the  hot- 
mould  type,  comparatively  small  to-day, 
but  wliicli  may  become  of  material  interest 
shortlv,  and  that  is  the  production  of 
cylinders  requiring  extremely  high 
strength.  When  the  oxygen  industry 
firc;t  called  for  cvlinders  that  would  safely 
withstand  2,0001b.  pressure  to  the  square 
inch,  it  looked  like  a  big  problem,  but  it 
was  solved  by  progress  in  the  cupping 
process.  When,  however,  the  Tfaber 
synthetic  ammonia  process  demanded  great 
pressures  combined  with  considerable 
temperatures,  special  expensive  tools  had 
at  first  to  be  provided  for  machining  the 
cvlinders  required  from  solid  stock.  The 
Claude  ammonia  process  employs  tempera- 
tures and  pressures  far  exceeding  those  of 
TTaber,  and  the  experiments  of  Professer 
Bridgmnn  of  Harvard  U'liversitv  and  of 
others  all  pointto  the  likelihood  that  before 
manv  more  vears  lia\-e  passed  pi-essure«  of 
the  order  of  100.000,  200,000  and  po^siblv 
'"ven  more  pounds  to  the  S(|uare  inch  M'ill 
be  used  commerciallv. 

At  pressures  between  those  nsed  by 
TIaber  and  Claude  and  those  used  by  Pro- 
fesser Bridgman  for  containers  of  commer- 
c-ial  '^ize.  carbon  steels  are  but  litlle 
suitaHe,  and  the  vessels  required  will  have 
to  be  made  fi-om  allov  steels.  This  mav  be 
flone  in  two  wavs,  either  directlv  by  centri- 
fugal caisting  on  a  vertical  axis,  which 
would  give  a  vessel  with  closed  bottom,  or 
hv  the  cupping  process  from  aPov-isteel 
plates,  which,  in  their  turn,  would  be  made 
bv  centrifugal  castingas  alreadv  described. 
In  this  connection  it  mav  be  of  interest  to 
mention  that  a  hinrh  measure  of  success  was 
achieved  during  the  war  !bv  the  Belhleheni 
^teel  Companv  at  Bethlf^hem,  Pa.,  in  ca'^t- 
ing  air  flasks  for  torpedoes  centrifuo-ally 
in  a  machine  rimning  on  a  vertical  axis. 

There  is  an  old  saving  current  among 
moulders  to  the  effect  that  a  He  in  sand  will 
be  shown  up  in  the  metal.  The  same 
applies  with  i.still  greater  force  to  centri- 
fugal casting.  The  slightest  mistake  in 
tlie  lavout  of  the  inachinerv  or  the  use  of 
poor  materials  in  the  machine,  its  bear- 
ings ami  foundations,  will  produce  an 
uneven  casting,  result  in  excessively 
j-apid  wear  of  the  moulds,  and  at 
times  niav  even  cause  disastrous  accidents 
with  danger  to  life.  At  the  same  time,  with 
good  engineering  and  the  use  of  first-class 
materials,  centrifucral  castino-  mav  be 
carried  on  entirely  by  semi-skilled  labour 
and  *till  g'ive  products  of  unsurpassed 
excellence. 
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New  Powell  Duffryn  Director. 

At  a  recent  meeting  of  the  directors  of 
tlie  Powell  Buffryu  Steam  Coal  Company, 
]\rr.  W.  R.  Ha nn,  the  commercial  manager 
of  the  company,  was  elected  a  director. 


Seventy  Years  with  One  Firm. 

Connow  Ii-on  Foundries  Ltd.,  Duffield, 
near  Birmingham,  are  to  be  congTatulatet 
on  having  an  employee  with  71  years'  ser- 
vice to  his  credit.  This  is  Benjamin 
Worton,  'who  entered  the  employment  of 
the  fii-m  when  nine  years  old.  Although 
SO  years  of  age  he  is  still  fit  and  turns  out 
good  work. 


Welfare  Workers'  New  President. 

At  the  ann.ual  conference  of  the  Welfare 
Workers'  Institute,  held  in  Manchester 
last  week-end.  Mr.  A.  C.  Marshall,  M.A., 
LL.B.,  of  Sheffield,  was  unanimously 
elected  president.  Mr.  Marshall  is  welfare 
supei-%'isor  at  Messrs.  Thomas  Firth  anc 
Sons  Ltd.,  and  editor  of  the  works  maga- 
zine, "  The  Bombshell." 

Since  going  to  vSheffield  five  years  ago, 
he  has  always  taken  a  keen  interest  in  the 
development  of  spoi-ts  and  social  activities 
in  the  big  works,  and  only  recently 
jesigned  from  the  chainnanship  of  the 
SheflBeld  and  Di^ii-nt  Woiks"  Sports 
Association. 

Mr.  Marshall  has  given  lectxues  on  iv- 
dustrial  welfare,  education,  etc.,  in  London 
;',iid  several  of  the  big  industrial  centres. 


A  Woman  in  the  Engine  Room. 

The  woman  engineer  has  invaded  the 
engine  room.  Miss  Violet  Drummond, 
daughter  of  Captain  and  the  Hon.  Ml^. 
Drummond,  of  Meg-gnnch,  Forfai-shirc. 
sailed  from  the  Clyde  last  Saturday  as  one 
of  the  engine  room  staff  of  the  steamer 
Anchises,  of  the  Lampoii;  and  Holt  Line. 
She  has  adopted  marine  engineering  as  a 
l>rofession.  The  Anchises,  which  is  bound 
for  South  America,  carries  ten  engineei-s, 
and  Miss  Drumnroud  on  this  trip  is  to  act 
as  the  junior. 


Mr.  George  Richards. 

We  regret  to  learn  that  Mr.  George 
Richards  ('formerly  of  Greorge  RichaKls 
Ltd.,  Broadheath,  Manchester),  is  now 
disabled  owing  to  paralysis  and  quite 
incapable  of  any  fua-ther  work.  He 
suffered  serious  financial  loss  during  the 
war,  and  is  now  dependent  on  the  kindness 
of  his  friends  for  supi^oi-t.  Endeavours 
are  being  made  by  some  oF  these  to  raise  a 
fund  to  as.sist  him  ami.  at  his  desire,  to 
provide  for  the  maintenance  and  education 
of  his  youngest  child,  a  boy  of  13,  until  hp 
is  able  to  support  hiniself. 

Subscriptions  will  be  gratefullv  received 
Mr.  A.  J.  Munro,  103.  Cornwall  Road. 
South  Tottenham,  N.15,  or  Mr.  L.  N. 
Bui-t,  7,  Outer  Temple.  W.C.2. 

We  feel  snre  that  tliose  of  onr  readers 
who  are  aquainledwith  ^Ir.  Richards'  work 
ill  the  p:vst  and  know  of  his  genius  in  the 
desig'n  of  machine  tools  will  not  hesitate  to 
lielp  him  in  the  adversity  tliat  lias  over- 
falvcii  him. 


Institute  of  Marine  Engineers.— TW  have 
received  the  thirty-third  annual  report  and  financial 
statement  of  tba  Wtitute  of  Marine  Engineera. 


H  ■ 
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Office  and  Workshop  Day  by  Day. 


Short  practical  articles  solicited. 


Exceptionally  high  rates  paid. 


Foundation  Bolts. 

Fig.  1  .shows  ail  efficient  and  cheaply- 
produced  foundation  bolt.    It  is  made  of 
ordinary  black  W.I.  and  looped  over  at 
lower  end,  wliicli,  when  embedded  in  con- 
!,  crete,  en.sures  ample  resistance  to  any  pull 
!-  likely  to  take  place  in  the  bolt.     The  loop 
t  also  lends  itself  to  the  insertion  of  a  bar, 
'  which  enables  the  resistance  to  be  distri- 
buted over  a  much  larger  area  of  concrete, 
'  which  is  essential  where  the  depth  of  con- 
(  rete  is  not  very  great. 


Figs.  1  anrl 


The  approximate  sizes  of  the  bolts,  as 
shown  in  Fig.  1,  are  calculated  on  the 
diameter,  w^ith  the  exception  of  the 
length,  which  is  designed  to  suit  the  depth 
of  foundation.  As  an  extra  precaution  it 
is  always  advisable  to  allow  for  plenty-  of 
thi'ead  on  the  bolt,  as  it  is  never  safe  to 
assume  that  the  concrete  work  be  put  in 
strictly  to  .specified  dimensions. 
■  In  addition  to  the  "  looped  "  bolt  there 
is  the  "hooked  "  bolt,  as  in  Fig.  2,  where 
the  lower  end  is  bent  round  parallel  to  the 
main  bolt  and  allowed  to  project  at  least 


Fio,  3. 


14  diameters  upwards  to  allow  for  a  posi- 
tive grip  on  the  concrete.  Approximate 
I  dimensions  are  also  shown  for  this  bolt, 
r  Also,    the    "hooked"    bolt,    like  the 
"looped"  bolt,  lends  itself  to  the  insertion 
f  of  a  bar  for  extra  resisting  purpo.ses. 
In  bedplates,  such  as  those  used  for 
generators,  gas  and  oil  engines,  pumps, 
j  fans,  compressors,   turbines,   etc.,   it  is 
I  desirable  tliat  the  nut  on  the  holding- 
I  down  bolt  should  be  sunk  beneath  the  sur- 
I  face  of  the  bedplate,  which  can  be  easily 
[1  allowed  for  by  designing  the  casting  with 


a  recess,  A  in  Fig.  3,  for  the  bolt  head 
and  nut  covered  with  a  small  disc  of  W.I. 
chequered  plate  B. 

This  method  obviously  leaves  the 
surface  of  the  bedjilate  level  and  free  from 
any  unnecessarj-  iirojection  and  deface- 
ments which,  in  the  past,  have  been  the 
causes  of  numerous  accidents  to  engine 
operators  and  mechanics. 

Overhauled  Locking  Rings. 

Most  metal  workers  know  that  the 
diameter  of  mild  steel  and  wiought-iron 
rings  may  be  reduced  a  few  thousandths 
of  an  inch  by  heating  and  subsequent 
quenching  in  water.  Few,  however,  are 
aware  that  it  is  possible  by  this  means  to 
obtain  a  reduction  of  ^in-t  or 

even  |in.,  and  many  collars,  rings,  etc.. 


PLEASE  READ  CAREFULLY. 

For  this  journal  we  loant  crisp ,  practical 
and  technical  articles  and  paragraphs,  and 
we  are  irrepared  to  pay  well  for  them.  Of 
the  many  who  read  techiiical  journals 
<)7ily  a  few  write.  Why  is  this  ?  It  is 
not  hecause  they  have  nothing  to  tcrite 
about,  because  every  experienced  en- 
(/ineer's  mind  is  a  storehouse  of  valuable 
information,  \nhether  h«  be  manager, 
foreman,  draughtsman,  or  mechanic.  We 
have  at  all  times  overcom.e  poiver-hou.<<e 
troubles,  problem  of  design,  or  work- 
shoT)  difficulties  by  ingenious  devices. 
Sometimes  striking  methods  become  a 
habit,  and  W0  do  not  realise  that  they  are 
except  1  anal  till  some  observer  expresses 
astonishment. 

It  is  said  that  every  person  could  write 
one  good  novel,  and  it  is  certainly  true 
that  everyone  could  icrite  more  than  one 
useful  wrinkle  or  valuable  article.  We 
write  and  urge  our  readers,  therefore,  to 
give  others  the  benefit  of  their  knowledge 
and.  expenenc*- 

are  scrapped  which  could  easily  be  put  to 
iise  again  if  this  were  more  generally 
known. 

The  locking  rings  usually  found  on  the 
rear  axles  of  heavy  motor  vehicles  afford 
an  excellent  example  of  how  this  method 
mav  be  employed  to  advantage. 

Supposing  such  a  ring,  say,  b\  in. 
diameter  by  in.  bore  by  li  in.  deep  is 
overhauled.  The  ring  should  be  lieated  to 
between  800  deg.  Cen.  and  900  deg.  Cen. 
(if  a.n  ordinary  smith's  hearth  is  used  for 
the  purpose,  care  should  be  taken,  in  order 
to  avoid  distortion,  that  the  heating  is 
done  in  a  fairly  unifonn  manner)  and  held 
ill  cold  water  in  the  manner  shown  on 
sketch. 

The  heating  has  expanded  the  ring 
about  ^in.,  and  on  queching,  the  lower 
half  returns  to  its  normal  size,  pulling 
with  it  the  upper  half  which  is  still  hot, 
and  which,  on  cooling,  will  be  slightly 
below  its  original  diameter.  The  aim 
should  be  to  cool  the  lower  half  of  the  ring 


and  to  keep  the  upper  half  hot  as  long  as 
possible. 

When  the  red  has  disappeared  the  ring 
should  be  turned  upside  down,  and  the 
other  half  treated  in  a.  similar  fashion. 
This  should  be  repeated  until  the  desired 
diameter  is  reached. 

Much  depends,  of  course,  on  the  size 
and  depth  of  the  ring,  but  the  writer  has 
found  that  in  the  case  of  one  of  the  sizes 


Seoli'iiial  Elevation. 

mentioned,  six  heats  in  all  were  sufficient 
to  reduce  the  bore  by  nearly  \  in. 

This  took  slightly  less  time  than  would 
have  been  required  to  forge  a  new  article. 
The  material,  the  time  for  turning,  screw- 
cutting  and  boring  of  spanner  pinholes 
being  saved.  A  little  ])ractice  is  necessary 
to  secure  the  best  results. 

Care  should  be  taken  to  liold  the  ring 
level  in  the  water.  After  the  last  qxiench- 
ing  it  should  be  reheated  and  allowed  to 
cool  slowly,  when  it  may  be  put  in  a  lathe 
and  have  the  thread  cleaned  up  by  a  comb 
or  other  tool. 

A  Wrench  for  Thumb  Nuts  Made  out 
of  Old  Pipe. 

Thumb  nuts  are  sometimes  very  difficult 
to  remove,  particularly  when  they  are 
rusted  to  the  bolt.  The  operator  may  try 
a  hammer  and  break  the  nut  and  then  it  is 
even  liarder  to  get  off. 

At(>ol,  such  as  illustrated  here,  however, 
will  prove  very  handy  and  efficient,  and 


will  nearly  always  accomplish  the  purpose. 
It  consists  simply  of  a  piece  of  pipe  slotted 
in  one  end  and  with  a  quarter-inch  rod 
inserted  in  a  hole  drilled  through  the  top 
which  will  act  as  the  lever.  The  slot,  of 
conise,  goes  over  the  wings  of  the  nut,  and 
a  good  purchase  is  easily  obtained. 

Tie  wrench,  according  to  "  Belting,'" 
is  equally  efficient  in  tightening  a  nut  of 
this  description. 
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By  PLiKBKIAN. 

(Views  expressed  in  this  Section  are  not  necessarily  endorsed  by  the  Editor.) 


A  DEPRESSING  CONGRESS. 


The  54th  Trade  Union  Congress  has 
come  and  oone  without  leaving  any  leally 
tangible  event  to  distinguisli  it  from  its 
predeeessoi's.  Tliere  was  a  distinct  depres- 
sion prevailing-  rig'ht  through.  Even  the 
fire-eaters  recognise  this  is  not  the  time 
for  heroios,  as  the  debate  on  the  general 
strike  motion  clearly  showed.  If  one 
were  to  ask  the  older  delegates  their 
opinions  as  to  what  trade  union  policy 
for  the  next  12  months  should  be.  the 
reply  would  niobably  be  "  mark  time." 
Far  from  conquering-  fresh  fields,  most 
of  them  will  be  content  if  the  movement 
is  able  to  maintain  the  prestige  it  alieady 
possesses.  What  other  outlook  can  be 
expected  after  nearly  two  years  of  a 
trade  depression  which  is  one  of  the 
worst  in  modern  history,  and  which  even 
the  most  optimistic  cannot  say  is  coni- 
])letely  past.  Members  have  been  lost  in 
ihousands,  funds  are  depleted  and  the 
heavy  wage  reductions  have  disheartened 
the  stoutest  in  the  ranks.  The  movement 
will  recovei"  both  its  vigour  and  its 
numerical  sti-ength,  and  presumably  will 
profit  b^  the  adverse  experiences  it  has 
passed  through.  The  rate  of  its  recovery 
will  'beai-  a  direct  relationship  to  the 
revival  of  tr-ade.  If  this  revival  is  steady 
and  continuous,  so  will  the  unions  pi-o- 
portionately  increase  in  membership  and 
activity. 

A  Bitter  Quarrel. 

The  reg-iettable  viiidictiveness  displayed 
during  the  discussion  at  Congress  on  the 
relations  lietween  the  Amalg'amated 
Marine  Workers  Union  and  the  National 
Sailors  and  Firemen's  Union  has  laid  bare 
to  the  public  a  quarrel  which  is  both  deep- 
rooted  and  intense.  Not  only  is  there  a 
complete  divergence  of  policy  between 
the  unions,  but  there  is  a  crash  of  per- 
sonalities as  well.  As  to  policy,  the  S.  & 
F.  U.  believe  that  as  far  as  nosisible  eni- 
rtloyers  and  workmen  should  work  in 
harmony.  Their  opponents  hold  that 
their  historic  mission  is  to  fig-'ht  capitalism 
on  any  and  evei-y  occasion.  The  trouble 
has  been  going  on  ever  since  the  Cooks 
and  Stewards'  Union  broke  away  from  the 
asso(-iate  unions  on  the  National  Seafarers' 
Joint  Council,  and  regardlesis  of  the 
advice  and  persuasion  of  their  colleagues, 
ceased  woi-k  against  an  impending  wages 
reduction.  Tlie  result  is  well  known .  The 
struuglc  was  hopeless  from  the  conimence- 
n)e>'<  and  the  Stewards'  Union  was  prac- 
tically dismembered.  Amalgamation  was 
then  sono'bt  and  consummated  Avifh  the 
British  Seafarers  Union,  a  comparatively 
small  union,  calerino'  for  a  similar  (-lass 
of  men  io  Ihe  N.S.  &  F.U.  The  pi-opa- 
franda  of  the  new  amalaamation  has  been 
distins'uished  by  its  wealth  of  invective 
diroeted  against  Mr.  Havelock  Wilson. 
Af  P.,  the  general  president  of  the  N.S. 
F  TT.  Tt  is  asserted  that  he  was  respon- 
sible for  the  disastrous  result  of  the 
.stewards'  dispute,    There  is  no  doubt  Mr. 


AVilson  both  by  his  personal  infliience  and 
his  generalship  exeited  a  poweiful  influ- 
ence on  his  colleagues.  But  there  were 
many  other  unions  concerned  in  the 
reduction,  and  the  delegates  of  these 
unions  were  equally  convinced  that  resis- 
tance to  the  reductions  would  be  l)oth 
inopportune  and  futile. 
A  Strong  Personality. 

TTavelock  Wilson  was  represented. as  the 
vilbiin  of  the  piece,  inditferent  of  the 
interests  of  his  own  members,  and  in  some 
mysterious  way  serving  the  shipowners. 
It  jH'obablv  never  occurred  to  his  critics 
that  hi--  attifude  might  be  governed  by 
sincere  convictions.  Almost  every  con- 
ceivable kind  of  hostility  has  been  dis- 
played subseciuently  by  both  unions.  On 
the  platform,  in  the  Press,  and  now  in  the 
Law  Courts,  the  strife  has  been  waged. 
Tt  is  not  an  edifying  spectacle,  and  is 
bound  to  l)e  detrimental  to  the  welfare  of 
seamen.  The  marine  workers'  offcials 
ought  to  know  that  they  are  pursuing  the 
wrong  course  in  tiying  to  beat  down  a 
man  lilve  Havelock'  Wilson.  Few  men  in 
the  trade  union  woild  possess  his  resource 
and  strenoth  of  character.  He  has  been 
trained  in  a  hard  school  and  understands 
the  psychology  of  the  seafarer  to  a 
nicety.  No  matter  how  some  may  dissent 
from  his  opinions  they  cannot  doubt  his 
coui-ag'e.  His  physical  disabilities  are 
such  that  he  is  practically  a  cripple. 
We  have  seen  him,  althoug'h  scaicely 
able  to  climb  the  platform,  fearlessly 
denouncing-  the  orthodox  labour  concep- 
tions of  capitalism,  utterly  regaixlless  of 
the  hoots  and  hisses  of  the  Congress  dele- 
gates. Some  months  ago  at  Liverpool 
one  of  his  meetings  was  packed  with 
organised  vociferous  opponents,  deter- 
mined not  to  gnve  him  a  hearing".  Every 
time  he  made  an  attempt  to  speak  he  was 
met  by  jeers  and  cat-calls.  Such  a  recep- 
tion would  have  1)rolcen  an  inexpei-ienced 
man's  heart.  Not  so  with  Havelock 
Wilson.  He  cooUv  turned  his  back  on  the 
auditoriuni,  and  speaking  by  the  Press 
table,  delivered  a  remarkabli-  sound  and 
constructive  addi-ess  on  "  Sane  Trade 
Unionism"  to  the  people  on  the  platform, 
as  calmlv  a-:  though  nothinQ-  untoward  had 
occurred.  The  crowd  finallv  yelled  itself 
into  a  state  of  hoarse  deiection  and  spirit- 
lessly dispersed.  The  address  duly 
aippeaied  in  the  Press  the  following  day. 
Such  a  man  is  much  more  likelA'  to 
respond  to  conc-iliatorv  overtures  thnn  to 
denuncial ion .  Tf  the  o-eneral  council  can 
briny  that  fact  home  to  the  opposition 
there  is  no  reason  why  all  parties  cannot 
work  aniicabl>-  together  for  the  IxMiefit  of 
sea  fa  rers. 

The  New  General  Council. 

There  have  been  few  changes  in  the 
])(Msonnel  of  the  general  council.  The  'A2 
members  of  the  council  are  divided  into 
IS  trade  groups.  The  personnel  of  the 
engineering  and  shipbuilding  groups 
remains  the  same.  Mr.  I.  Hill,  the 
"•eneral   secretary   of   the  Boilermakers' 


Society,  has  again  been  returned  as  thi- 
sole  representative  of  the  shipbuildini! 
workers.  It  would  be  difficult  to  select  ;i 
man  who  could  more  accurately  voice  th.- 
claims  and  protect  the  interests  of  the 
.shipyard  Avorkers.  He  has  had  a  lifetime 
of  experience,  and  is  chairman  of  tbi- 
Federation  of  Engineering  and  Shipbuild- 
ing Trades.  The  engineering  group  repre- 
sentatives are  Mr.  A.  B.  Swales,  Mr.  .1. 
Rowan  and  Mr.  A.  H.  Findlay.  Mi 
Swales  is  a  member  of  the  executivi- 
council  of  the  Amalgamated  Engineeriu- 
Union,  and  was  formerly  one  of  th  • 
Ijondon  district  ofhcials  of  the  Amal- 
gamated Society  of  .Lngiueers.  Mr. 
Rowan  is  the  general  secretarv  of  the 
Electrical  Trade  T^nion.  He  is  not  a  man 
who  has  been  very  much  in  the  public- 
eye,  but  is  thoroughly  well  known  in  the 
trade  union  movement  as  a  sound  and 
level-headed  negotiator.  It  was  largely 
owing  to  his  tactful  conduct  of  the 
negotiations  on  the  managerial  functions 
dispute  that  the  lock-out  was  terminateil 
at  an  earlier  period  than  at  one  time 
seemed  possible.  Mr.  Findlay  is  the 
general  sec-retary  of  the  United  Pattern- 
makers' Society.  He  is  a  canny  Scot,  and 
while  bedding  very  pronounced  views  on 
labour  (luestions,  he  is  both  courteous  and 
diidomatic  in  looking  after  the  interests 
of  his  union.  Mo.st  people  will  regret  that 
Mr.  C.  W.  Bowerman,  who  has  been  for 
so  many  years  the  secretary  of  the  Trads 
Union  Congress,  is  to  retire  in  consequence 
of  having  attained  the  age  of  71.  There 
is  a  standing  order  which  stipulates  that 
no  official  of  the  congress  shall  remain  in 
ofHce  after  reaching  the  age  of  TO.  Mi 
Ihiwerman  is  a  very  well-preserved  man. 
and  few  would  have  su.spected  that  he  wa- 
oyer  TO.  The  rules  require  that  hi- 
successor  shall  be  elected  by  Congress .  1 1 
is  probable  that  the  election  will  be  con- 
ducted hv  postal  ballot,  as  the  next  nieei 
ing  of  the  Congress  will  not  take  plao- 
uiitil  September,  1923. 
The  Electrical  Trade  Union. 

Considerable    exaggeration    has  been 
indulged  in  in    the  general    Press  witli 
regard  to   the   loss  of     members  of  th^' 
different  unions.    This  is  evidently  due  t" 
a    misconception  of    the  purport  of^  the 
statistical  statment  issued  by  the  Trad 
Union  Congress.  The  statement  show.s  the 
number  of  members  in  the  affiliated  union ~ 
who  are  attae-hed  to  congress.    It  is  upci' 
this  membership  that  the  aflfiliation  fees  v 
the  unions  are  based.    It  is  a  well-kno\\ 
fact  that  many  unions  do  not  jiay  on  the 
full  membership,  and  the  hard  econoiii! 
conditions  and    ilu-  drain    on  1h(>  unio;: 
funds  have  led  many  of  ihem  1o  reduce  tli' 
number  of    niembei-s  in    .sending  in  th 
returns  to  c-ongress.    This  is  a  perfect! n 
legitimate  method  to  adopt,  but  it  has  lli.' 
efiVct  of  showing  a  much  greater  deidm' 
in  membcMshi])  than  has  actually  taken 
place      The    Klectrical  Trade  Union  i- 
represented  as  having  lost  IT.OOO  nuMubei  ^ 
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■  'during  1921.  The  actual  loss  is' ixnder" 
'i  12,000.  By  the  way,  we  hear  that  amal- 
gamation jJioposals  are  being  considejed 
ll  by  the  National  T'liioii  of  Enginemen, 
\  Firemen  and  Electrical  Workers  and  the 
||  Electrical  Trade  I^nion,  The  interests  of 
I  those  two  organisations  are  very  closely 
I  allied,  and  if  suitable  financial  arrange- 
i  ments  can  be  come  to,  it  is  probable  that 
\  the  amalgamation  will  become  an  accom- 
f|  .plished  fact.  We  note  that  the  Electrical 
\  Trade  ITnio'n  members  are  being  balloted 
]  upon  a  proposed  reduction  in  the  wages 
Ij  of  the  men  employed  in  general  electrical 
\  contracting  work.  The  wages  of  the 
i  electricians  are  higher  than  the  maximum 
']  rates  of  the  building  trade,  the  towns 
i  being  grouped  in  a  somewhat  similar 
i  arrangement.  Thus,  in  the  London  dis- 
!i  -trict  the  electricians'  rate  is  ;it  present 
i  Is.  Hid.  per  hour,  as  against  the  building 
trade's  Is.  8d.  per  hour.  In  towns  like 
'  Manchester,  Liverpool  and  Birmingham 
»  it  is  Is.  9d.  per  hour.  The  present  pro- 
t  posal  is,  that  these  rates  should  be  reduced 
by  10  per  cent  to  take  effect  as  from  the 
I  beginning  of  October.  In  the  electricity 
supply  industry  a  roramittee  representing 
the  unions  and  the  employers  has  been  set 
'  up  to  investigate  and  report  iipon  the 
li  wages  disparities  between  certain  grades 
and  men  of  similar  occupation  employed 
in  other  industries.  This  mainly  has 
\  reference  to  the  wages  of  semi-skilled  and 
j  unskilled  men. 
'  Shipbuilding  Conference. 

i  At  the  moment  of  writing  the  details 
i  of  the  conference  between  the  Shiiibuild- 
l  iug  Employers'  Eedeiation  and  the  trade 

i.  unions  held  at  Edinburgh  on  September 
.  12  are  not  to  hand.  The  conference  has 
(  been  adjourned  for  one  month.  In  the 
;(  meantime  a  ballot  vote  of  the  members 
.  of  the  union  is  to  be  taken  on  the  pro- 
i  posals  put  forward  by  the  employers.  It 
;  is  not  quite  clear  as  to  whether  this  means 
that  the  men  are  to  be  asked  to  accept  a 
I  full  10s.  reduction  in  one  cut,  or  whether 

i'  alternative  j)i()posals  will  be  submitted. 
!  There  seems  little  possibility  of  the  men 
I  accepting  a  10s.  reduction  judging  from 
the  reports  which  have  been  received  from 
I'  the  various  districts.  As  has  been 
P  pointed  out  in  these  columns  previously,  if 
ji  the  10s.  reduction  takes  effect,  it  will 
f  mean  that  tradesmen  will  be  receiving  47s. 

per  week  on  the  average  in  shipbuilding 
1*  establishments,  while  laboiirers  will  be 
I  down  in  the  region  of  25s. 

\  IS  MONOTONY  IN  INDUSTRY 
\  PREVENTABLE  ? 

j   The  cry  of  the  age  is  for  greater  produc- 
tion.  and  this  can  only  be  obtained  by 
t   the  division  and  sul)-division  of  labour, 
and  the  perfecting  of  machinery,  especi- 
ally pei'hans  by  the  development  of  anto- 
;   matic  machinery.   This  is  a  big"  problem 
,    — one  of  the  biggest  of  our  timeS' — and 
sociologists  are  devotins-  much  thoright  to 
'   its    solution.      Renetition    work  begets 
^   monotony,  and  yet  nrogress  is  dependent 
on    increasing    prodiiction.      Mr.  Fred 
;   Bramley.  assistant  secretai-y  of  the  Trade 
'   Union    Congress    General    Council,  dis- 
cusises  the  subject  in  Industrial  Welfare, 
1   and  whether  we  agree  with  him  or  not, 
\  his  viewpoint  is  certainly  interesiting. 
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In  all  departments  of  production  tiiere 
are  marked  tendencies  towards  tke  su!b- 
division  of  hibour,  specialisation  of  func- 
tion, aiud  the  establishment  of  methods  of 
production  int  roducing  repetition  work  in 
various  forms.  These  chang-es  in  indus- 
trial production  maj'^  be  inevitable.  In 
order  to  bring  down  the  cost  of  produc- 
tion to  the  lowest  possible  point,  for  the 
purpose  of  meeting-  international  competi- 
tion, a  disregard  for  other  than  economic 
interests  may,  to  some  extent,  be  forced 
upon  us  by  conditions  over  which  we  have 
no  effective  control.  It  is  not  possible  for 
us,  however,  to  ignore  the  effects  of  these 
changed  conditions  of  einployment  upon 
the  physical  and  mental  condition  of  the 
workers  without  running  grave  risks  re- 
garding the  stability  and  efficiency  of  our 
industrial  population.  In  many  iudus- 
tries  sub-division  of  labour  has  been  intro- 
duced to  such  an  extent  that  craftsman- 
ship, or  skilled  labour  in  the  proper  sense 
of  the  term,  has  almost  disappeared. 
Many  skilled  trades  have  been  broken  into 
fragments  and  the  workers  employed  in 
them  compelled  to  spend  the  whole  of 
their  industrial  lives  in  the  monotonous 
repetition  production  of  articles  represent- 
ing only  a  small  part  of  the  complete 
example  of  workmanship  produced  in 
other  days.  It  is  obvious  that  this  process 
leads  to  a  serious  limitation  of  the  oppor- 
tunity for  intellectual  developnuMit 
through  mental  exercise  as  a  part  of 
employment.  In  other  words,  intelligent 
effort  has.  to  a  very_  larce  extent,  dis- 
appeared, and  mechanical  drudgery  taken 
its  place. 

Comoensating  Balance. 

The  permaneni  interests  of  industrial 
efficiency,  and  the  welfare  of  societv, 
demand  the  careful  consideration  of  the 
important  nuestions  which  arise  out  of  the 
condition  and  effects  of  modern  industry. 
It  is  obvious  that,  if  by  economic  readjust- 
ments, the  mental  effort  of  the  worker  is 
restricted,  some  comr»ensating  balance 
should  be  provided,  either  in  the  industry- 
or,  as  an  alternative,  increased  educational 
facilities  outside. 

Industry  is  not  without  its  romantic 
assocations,  vet  how  manv  workers  are 
well  informed  resrardins-  the  history  of 
their  own  occupation  ?  There  is  no  more 
fascinatins'  story  than  the  story  of  indus- 
trial evolution. 

Interest  in  Life. 

A  greater  knowledge  of  the  innumer- 
able factors  that  onerate  in  connection 
with  an  industry,  the  world-wide  contri- 
bution of  the  various  elements  entering 
into  the  production  and  composition  of  n 
commodity,  th^^  years  of  accumulated 
experience  represented,  and  the  science 
and  art  involved,  would.  I  am  convinced, 
be  appreciated  by  a  substantial  percentage 
of  our  working-class  population. 

A  knowledge  of  the  histoix  of  an  indus- 
try is  no  less  important  than  that  of  a 
country.  Workers  who  know  nothing  of 
the  histoiy  of  their  own  industiv  have  a 
limited  conception  of  their  own  impor- 
tance, and  the  importance  of  their 
occupation;  thev  are.  therefore,  difficult 
to  move  in  the  direction  of  taking  a  real 
intpmst  in  its  welfare. 

This  knowledge  can,  in  my  opinion,  be 
conveyed  t(i  the  mind  of  the  worker  most 
appropriatelv  through  an  agency  con- 
nected with  his  occupation,  and  workshop 
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libraries  containing  books  dealing  with 
subjects  of  special  relationship  to  a  parti- 
cular industry  would  not  onl.y  stimulate 
interest,  but  Avould  increase  efficiency, 
and,  ultimately,  prove  an  asset  of  impor- 
tance from  the  point  of  view  of  production. 

Such  libraries  could  be  easily  provided 
as  part  of  the  equipment  of  the  rest  room 
or  canteen  which  is  now  recognised  as  part 
of  the  organisation  of  a  well-equipped  and 
up-to-date  industrial  establishment. 

Craftsmanship  not  Destroyed. 

It  may  be  urged  b^'  those  inclined  to 
pessimism  that  the  workers  would  take 
no  interest  in  efforts  of  this  kind,  but  I 
am  convinced  that  this  interest  could  be 
easily  aroused.  Craftsmanship  is  not  yet 
entirely  destroyed  amongst  the  workers ; 
the  love  of  accomplishment  not  extin- 
guished, and  pride  of  workmanship  not 
yet  entirely  eliminated.  The  textile 
workers  of  the  north  are  not  without  in- 
terest in  the  technicalities  and  science  of 
their  industry.  The  men  of  the  Tyne  and 
the  Clyde  take  a  real  pride  in  the  ship- 
building and  engineering  accompli.sh- 
ments  of  their  own  districts.  Amongst 
•the  woodworkers  in  certain  grades  of 
industry  a  substantial  percentage  of 
workmen  can  still  be  found  who  exhibit 
a  lively  enthusiasm  in  their  work. 

An  increased  knowledge  of  industrial 
art  would  duicken  the  senses,  arou.se  the 
pride,  and  undoubtedlv  increase  the 
value  and  utility  of  the  workers.  I/ec- 
tures  on  the  science  of  industrv,  if 
delivered  to  the  workers  by  practical  men 
with  a  knowledge  of  working-class 
p.sychology.  would  not  be  wasted  as  part 
of  industrial  education,  especially  if 
delivered  with  direct  and  practical  appli- 
cation to  the  work  upon  which  the  workers 
are  employed. 

Economic  Advantages. 

I  am  also  convinced  that  edTicational 
effort  of  this  kind  would  not  onlv  tend 
to  relieve  the  monotonv  involved  in 
modern  industrial  production,  but  it 
would  lead  to  definite  economic  advan- 
tag'es.  As  a  resiilt  of  many  years'  close 
association  with  important  sections  of  the 
wage-earning  community,  and  careful 
observation  of  events,  I  have  no  hesitation 
in  placiuQ'  on  record  an  opinion  that  the 
irritation  and  unrest  which  usually  pre- 
cede industrial  revolt  is,  in  many  cases, 
as  much  a  reflex  of  a  state  of  mentality 
as  a  material  condition.  To  the  worker 
ptnploved  on  a  monotonous  task,  calling 
for  a  limited  exercise  of  mentality,  the 
strike  nray  come  as  a  dramatic  event  in  an 
otherwise  coloxii-less  cnreer;  an  eventful 
chant^e  in  a  deadly,  uninteresting 
existence. 

The  psychological  causes  of  industrial 
disputes  are  a  subject  of  orimarx"  impor- 
tance and  no  employer  of  labour  with  larsre 
responsibilities  .should  neq-lect  the  careful 
studv  of  the  stnte  of  mind  likelv  to  be 
created  by  modern  industrial  develop- 
ments. 

The  production  of  a  o'eneration  of 
workers,  renresentins'  a  his'h  level  of 
nhvsical  and  mental  capacity,  is  no  less 
interestina'  or  important  than  cheapeninq- 
the  production  of  commodities.  With 
scientific  ninnao-ement.  the  one  is  not  in- 
consistent with  the  other:  social  interests 
demand  due  reo-ard  to  the  former,  as 
economic^  interests  may  compel  our  atten- 
tion to  the  latter, 
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THE  MIND  OF  THE  MODERN 
WORKER. 

What  i.s  ou  tlie  luoderu  worker's  mind? 
What  are  his  thoug-lit.s  as  he  works  at  tke 
forge  or  in  the  forest,  at  the  bench  or  iu 
the  bonk,  in  the  store  oi  the  shop  If 
there  is  anything  wrong  with  the  trend  rt 
his  thoaights,  what  are  the  causes  which 
bring  this  unfortunate  result  about  and 
what  reinedies  shoukl  be  applied  to  make 
him  more  coiutented  and  more  efficient? 

The  workeir  with  the  atitive  mind  "will 
influence  his  brother  of  the  duller  intellect. 
He  will  agitate,  harangue  and  disturb  his 
['.'llow-workers.  He  will  organise  them 
into  groups,  factions  and  clique.  And 
this  state  oif  affairs  is  aggra.vated  by  two 
other  great  chaiacteiistdcs  of  modem 
industry:  subdivii.sion  of  labour  with  its 
intense  .specialisation,  and  monotony. 

Automatic,  monofonou'S,  high-ten- 
sioned,  rapidly  moving,  the  work  of  to-day 
leave.s  the  mind  of  the  workea'  idle.  He 
has  no  intere.sit  in  his  work.  It  is  not  re- 
quii-ed.  The  work  itself  demands  littl3 
exjierience  and  less  edaication.  Fifteen- 
year-old  boys  can  earn  to-day  what  their 
fathers  earned  at  man's  estate.  The  Joy 
who  leave.'i'  school  before  graduafion  can 
-ecure  woik  in  a  factory  at  what  he  and  his 
parents  cousiider  good  pay.  "  Educa- 
tion ?"  say  many  of  these  childrem  and 
their  parents;  "What  is  it  g'ood  for?  I 
don't  need  it." 

What  must  be  done?  What  are  the 
remedies  for  this  ^situation?  Indu.strial 
unresit,  perhaps,  will  always  exist,  biit  how 
can  the  present  evil  be  mitigated? 

First,  the  mind  of  the  modern  worker 
must  ceiase  to  be  idle  and  vacant.  There 
should  be  interest  in  the  work  a,s  well  as  in 
the  pay  envelope.  The  operator  should 
know  the  value  of  his  own  work,  should  see 
the  im])ortance  of  it  aiS  i>art  of  the  finished 
])^()duct,  should  know  its  function  and 
place,  its  con.stiiictiom  and  composition. 
If  he  is  working  at  a  nrachine,  he  should 
know  liow  to  repair  it ;  who  made  it ;  how 
it  work.s:  and  what  it  accomplishes. 

Secondly,  every  worker  should  be 
ambitio-Us. 

Tliis  means  tecliinical  education.  Cor- 
respondence courses,  vociational  schools 
and  continuation  schocds  are  available  b.v 
(biv  and  by  night.  Thev  .should  be  used  to 
the  fullest  extent.  Industry,  too,  should 
recognise  the.  demoralising  eifect  of 
present-dav  ynethodls.  Welfare  depart- 
ments to  look  after  the  physical,  intel- 
lectual, moral,  and  civic  comfort  of  tlip 
worker  must  be  introduced,  well  organised 
and  carefully  extended.  All  work  and  nn 
play  makes  Tack  a  dull  boy,  and 
this  dulness  must  have  dire  conse- 
(|uence.s.  An  investment  in  a  rest 
room,  a  clubhouse  for  workers,  rest 
r.oriods  duiing  the  working  day,  n 
any  other  n)eans  to  pronn)te  'he 
intere-'ts  of  thcise  who  are  thp  "  h^mds  "  of 
the  e.stabli<»hment  will  yield  dividends  in 
tej  'ms  cf  ro'ifpTitnient  and  cfficienoy. 

The  mind  of  the  worker  is  a  most 
valuable  asset  to  the  community.  Skilful 


employment  management,  improved  indus- 
trial conditions,  vocational  guidance,  tech- 
nical eduication  and  cointinued  education 
in  the  fundamentals  of  our  school  subjects, 
cui-sitoms,  mannei's,  and  institutions,  miiist 
be  the  final  solution  to  present  ills.  We 
do  not  live  to  work;  we  work  to  live. 
— Trvflm atrial  Mriyitif/emcnt,  August,  1922. 

BRITISH  ENGINEERING  AND 

THE  CANADIAN  MARKET. 

As  a  field  for  British  engineering  enter- 
inise,  Canada  ha;s  been  too  much  neglected. 
.V  prejudice  has  develojied  against  invest- 
ment in  sales  or  manufacturing  branches 
ill  the  Dominion,  and  the  response  to 
appeaLsi  from  botli  (xdvernment  and  private 
sources  in  Canaihi  lias  been  .slight. 

Various  objections  are  raised,  the 
chief  being  the"  tariff,  local  rate  pecu- 
liarities and  the  tight  hold  of  American 
manufacturers  on  the  Canadian  market. 
So  serious  do  these  objections  appear  thai 
British  engineering  firais  have  often  pre- 
ferred to  go  fartlier  afield  and  build  up  the 
Indian,  South  African  and  Au.stralasian 
niarkets. 

However,  in  spite  of  real  and  imagined 
oh'stacles.  a  number  of  Biritish  firms  have 
been  decidedly  successful  in  Canada,  and  it 
is  worth  while  to  survey  what  has  already 
been  done.  It  is  pairticnlarlv  to  be  luoted 
that  the  only  British  firm  which  hais  been 
u.nsiucces.sful  in  recent  years  has  not 
abandoned  the  Canadian  field,  but  has  re- 
organised the  sales  ]ilan. 

A  remairkable  instance  of  what  can  be 
done  in  the  electrical  field  is  shown  by  the 
contract  for  automatic  telephone  equip- 
ment, two-thirds  of  which  was  recentl>- 
nwarded  bv  the  City  of  Winnipeg  to  a 
British  manufacturer  competing  in  open 
tnar'ket  wth  large  Canadian  iiiiid  American 
companies  specialising  in  this  class  of 
work.  The  anrount  awarded  to  the  British 
firm     was     in     the    neighl]ourhood  of 

£2on,noo. 

High-speed  .steel  hais^  always  been  a 
British  pir'estrve.  During  the  war  the 
Americans  nrade  great  efforts  to  captaire 
the  Canadian  market,  but  they  were  onh- 
in  part  ,succe.s«ful.  At  the  present  day 
Sheffield  firms  do  a  good  buisiness  in 
Canada,  .such  firms  as  Firth  and  O.sborn 
having  their  own  branch  offices  in 
Montreal. 

Further  examples  of  Bintish  initiative 
in  Canadian  trade  could  be  given,  but 
enough  li;is  lieen  isaid  to  sliow  thnt  while 
1he  C  anadiiin  market  ha.s  its  m'oblems  for 
'  '  e  BriHsli  expoirter,  these  are  by  no  means 
impo.ssible  to  overcome. — Enm'nt'rriii!/ 
Review  aiuJ  Tr(i<Tci\  Auo-nst,  1922. 


ARE    nOAOH  APCinENTS 
PREVENTABLE? 

Careless  or  reckless  driving  is,  nn- 
doubtedly,  respon.sdhle  for  the  largest 
nropnrtion  of  the  accidents  to  moto' 
coaches.  Sidnslips  on  greasy  roads  are. 
in  most  case.s,  the  result  of  driving  too  fasi 
over  dangerous  ground.  Collisions,  and 
accidents     caused     in     attempts  to 


avoid  them,  are  usually  the  result 
of  not  keeping  a  proper  lookout  or 
of  driving  too  fast.  The  overtaking 
and  passing  of  another  vehicle  when 
rounding  a  curve  in  the  road  is  another 
cause  of  trouble,  a.s  an  approach- 
ing' vehicle  may  come  into  .sight  at  any 
moment  and  any  one  of  the  three  drivers 
may  become  nervous  and  lo'.se  his  head. 
rTsually,  the  pas^engf  is  (in  a  public  motor 
coach  are  uoi  motorists  themselves,  and  do 
not  notice  the  risks  run;  so  they  make  no 
complaints.  To  travel  in  such  vehicles 
if  often  most  unpleasant  for  one  who  is 
an  old  and  experienced  motorist.  The 
crossing  of  main  rc^ads  without,  sounding 
a  warning,  tlie  overtaking  and  passing  of 
otliea"  vehicles  on  narrow  roads  and  other 
;niticvs  of  the  driver  will  gi^-e  him  cold 
shivers. 

Next  to  careless  driving,  neglect  is  the 
commonest  cause  of  accident.  It  is  more 
common  than  one  would  think,  as,  in  most 
cases,  those  resjionsilile  for  the  neglect  will 
take  means  to  hide  all  traces  of  their  negli- 
gence. Thp  fnibrvp  of  ^^rakes  is.  perhaps, 
the  most  frequent  result  of  neglect.  In 
most  vehicles  one  of  the  two  brakes  is  more 
efficient  tl^'i'i  ttw  othei--  or  is  more  easily 
■iDolied.  This  causes  the  driver  to  aquire 
a  habit  of  using,  and  moreover,  relying 
uoon.  one  brake  only.  In  manv  cases  he 
will  almost  forget  the  existence  of  the  other 
brake,  ami  let  it  get  into  an  inoperative 
state.  Should  trouble  come  with  his 
favourite  brake,  he  realises  only  when  it  is 
too  late  for  what  the  other  brake  was 
provided . 

That  a  jieriodical  inspection  of  all 
motors  carrving  a  liuman  cargo  .should  be 
carried  out  few  ^  ill  disijute.  The  sugges- 
tion that  tlie  insurance  companies  cmdd 
do  this  better  than  anv  t^overnnT^nt  body 
is  worth  tlie  consideration  of  all  motor 
coach  owners,  as,  no  matter  how  efficient 
or  oainstakino'  their  own  -^laff  may  be.  one 
feels  seem  it\-  in  an  independent  inspection, 
as  with  an  auditm-  in  the  mattpr  of 
accounts. — The  Coin  iiu  rcial  Motor, 
August  29,  1922. 

SAVING  TEN  MINUTES  A  DAY. 

It  is  well  known  that  the  actual  output 
from  engin^'ering  works  falls  considerably 
below  the  ideal  which  would  be  obtained 
if  every  man  were  punctual  and  if  there 
were  no  delays  through  changing  jobs, 
waiting  for  materials  and  tools,  teniTiorarv 
breakdowns  and  sera]).  In  a  paper  read 
before  the  Royal  Statistical  Society  la^t 
year  by  Mr.  R.  J.  A.  Pearson,  he  showed, 
as  the  result  of  investigations  extending 
over  many  years,  that  under  normal  con- 
ditions, with  avei-age  workmen  each  giving 
a  fair  day's  work,  the  average  output  i< 
only  about  GO  per  cent  of  the  theoretical 
maximum.  There  are  few  managers  or 
f'orcnnen  who  woidd  admit  that  so  much 
loss  could  oiM'ur  under  theii-  control:  vet 
the  figuies  are  made  up  very  easily. 
Absentees  and  late-comers  account  for. 
perhaps,  7  per  cent;  a  few  minutes'  delov 
at  each  starting  time,  and  preparing  to 
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"i  start  oit'  quickly  for  home  oi'  to  the  dining 
room  when  the  .signal  to  cease  work  is 
sounded,  accounts  for  another  h  per  cent. 
I  Then  there  are  inevitable  breaks  betwee]i 
L  times,  which  may  easily  amount  to  nearly 
L  two  hours  a  week,  or  about  4  per  cent. 

The  time  taken  in  correcting-  defective 
\  work  01'  replacing'  scrap  we  may  put  at  ■> 
I  per  cent.    And  how  does  the  rest  go^  Of 
I  the  original  47  hours  thei'e  remain  only 
so  further  losses  have  (•orresjiondingly 
greater  effect.    Preparations  incidental  to 
I  change  of  job,  waiting  for  a  crane  or  a 
I'  drawing,  or  tools,  or  to  see  the  foreman, 
^1  a|  slipping  belt,  and  various  other  matteivs 
absorbing    only    a    few    minutes  each, 
'i  accumulate  in  a  surprising  way. 
■    An  average  of  10  minutes'  more  work 
i  from  each  man  every  day,  not  through 
"nigger-driving,  "   but  simply  by  avoid- 
i  ing  delays  as  irksome  to  a  decent  work- 
i  man  as  annoying  to  his  ofiicers  !  Most 
,ii  foremen  would  agree  they  could  do  it. — 
^MacJiinery,  August  24,  1922. 

«   

^PASSENGER  TRANSPORTATION  IN 
j  AUSTRALIA. 

i  One  point  too  often  lost  sigbi  of  in 
P|  Australia  when  comparing  ba-itish  oi' 
H  Amei'ican  success  with  motor-  'buses  is  the 

question  of  track.  Cbmparatively  few  of 
h!  the  roads,   apart  from  tramway  tracks, 

even  in  the  chief  cities,  are  of  such  con- 
I  struction  as  would  sfand  up  to  the  heavy 
'  trafhc  of  a.  line  of  large  motor 'buses,  and 
}*  in  the  case  of  Newcastle  an  exceptionally 

i  heavy  road  coiiistruction  policy  Mould 
I-  have  to  be  faced  if  the  proposed  mimicipal 
if-  'bus  service  were  to  be  given  anything 
I"  approaching  a  fair  trial.    It  may  be  saifl 

ii  the  roads  must  be  built  in  any  case,  but  a 
f  proper  track  is  just  as  necessary  for  a 
'motor   'bus   as  for    a    trolly  tramway 

system,  and  therefore  the  'buses  should 
bear  a  fair  proportion  of  the  capital  out- 
ii  lay.  Another  point  to  remember  is  thai 
\i  the  cost  of  operating  motor  vehicles  in 
r<  Australia  is  very  costly,  owing  to  the  high 
j  prices  ruling  for  petrol,  tyres,  etc.,  so 
ji  there  seems  little  hope  of  getting  down 
r  to  the  American  costs  of  operation,  which 
I  in  two  separate  cases  quoted  in  the 
i'  report  above-mentioned  are  Is.  2d.  per 
I'  'bus  mile  for  a.  25-passenger  'bus,  and  Is. 
P  5|d.  for  a  19-passenger  'bus,  without 
1  making  any  allowance  for  the  use  or 
I  maintenance  of  the  roads. — The  Common- 
wealth Enyineer. 


>l       TO  ADAPT  AN  ILL-FITTING 
\  SPANNER. 

|f     It  often  occurs  that  the  only  open- 
[  ended  spanner  which  is  anything"  like  suit- 
j  able  for  a,  given  nut,  or  bolt  has  a  pro- 
I  nounced    degree    of    slackness    on  the 
[•  hexagon  to  which  it  must  be  applied.  So 
I'  long  as  it  is  not  so  loose  as  to  slip  round 
'  the  corners  of  the  nut  and  burr  them,  it 
can  generally  be  made  to  serve.  But 
should   the   nut  or  bolt  be  awkwardly 
placed  it  may  be  impossible  to  tighten  it 
fully  with  the  spanner  alone.    In  the  case 
'  of  one  or  two  of  the  nuts  holding  down  a 
cylinder  head,  for  instance,  or  one  or  more 
:  of  those  at  a  cylinder  foot,  a  loosely-titting 
spanner  may  refuse  to  "  get  hold  "  of  one 
[  pair  of  flats  on  the  hexagon,  and  yet  will 
I  not  move  the  nut  if  it  is  applied  to  another 
I  pair,    because    it    jams    against  some 
|»  adjacent  fixed  part.     One  way  of  over- 


coming such  a  difficulty  is  to  interpose 
between  one  jaw  of  the  spanner  and  the 
nut  a  piece  of  flat  steel,  an  old  hacksaw 
blade,  or  even  another  nut  when  the  space 
warrants  it,  to  form  a  filling-in  piece 
and  take  up  the  slackness.  T  have  often 
found  this  plan  enables  me  to  give  just 
that  final  tightening  to  one  or  two 
cylinder  head  nuts  which  makes  all  the 
difference  between  the  certainty  of  a  good 
joint  and  a  distinct  element  of  doubt  as 
to  what  will  happen  when  the  engine  is 
filled  up  with  water  and  started. — }f(>tor 
Tnnispnri,  August  28,  1922. 

HOW  TO  SET  CUTTERS  IN  A  "LA 
RIVITE"  CUTTERBLOCK. 

"  Cutter  "  asks  how  to  set  cutters  in  a 
"  La  Rivite  "  cutteililock  so  as  to  ensure 
1  heir  axial  1  ruth . 

Assuming  tliat  our  corJespondeiit  refers 
to  the  employment  of  the  "  La  Tlivite 
attachment  foi'  adapting  an  ordinary 
square  cutterblock  for  using  thin  fiat 
cullers,  he  had  best  procuie  a  setting-up 
device,  which  in  the  usual  way  consists  of 
a  s.teel  rod,  slightly  less  in  length  than 
the  cutterblock,  on  which  arc  held  a  ])air 
of  l)]"onze  blocks,  which  slide  along  the 
rod,  and  are  adjuslable  thereon. 

These  blocks  each  carry  a  gauge  i)in. 
which  is  made  to  enter  holes  jnovided  in 
the  craniping  plate.  The  method  of  using 
the  gauge  is  as  follows  :  — 

The  bolts  securing  me  ciiimii  ])late 
to  the  cutterblock  are  -~o  fai-  slackened 
out  as  to  admit  of  tlic  ciittei  being 
inserted,  suitable  springs  serving  to 
keep  the  cutter  projec>xng  out  beyond 
its  Avorking  position.  The  pins  of 
the  setting-up  tool  are  then  inserted 
into  the  tubes  pi'ovided,  so  that  the  bronze 
blocks  press  on  to  the  cutting  edge  of  the 
cutter,  and  then  pushed  in  until  the 
shoulder  on  the  pins  bears  against  the  face 
(if  the  tubes. 

If,  therefore,  the  piii>  and  tubes  have 
lieen  adjusted  perfectly  true  with  the 
table  of  the  machine,  as  must  be  done, 
the  cutter  is  bound  to  take  up  its  ])roper 
position.  When  this  is  assured,  tighlen 
up  the  cramp  bolts  securely,  then  detach 
the  setting'-up  tool.  The  cutterblock  is 
then  ready  for  work. — Tiinhcr. 


SWITCHGEAR  AT  PERTH, 
WESTERN  AUSTRALIA. 

This  plant  gives  one  a  striking  instance 
of  how  a  successful  idea,  originating  in 
this  country,  may  spread  all  over  the 
world.  This  particular  case  represents  the 
latest  advance  in  electrical  control,  and  is 
a  very  good  example  of  the  completely 
enclosed  principle  of  switchgear.  The 
almost  continuous  line  of  iron  and  steel 
which  strikes  one  when  inspecting  the 
switchgear  is  a  -somewhat  unusual  feature, 
and  rudely  upsets  one's  conceptions  of  a 
switchboard;  in  fact,  a  stranger  to  the 
system  mig*ht  almost  ask,  without  fear  of 
appearing  foolish,  where  aie  the  conduc- 
tors? It  is  also  interesting  to  note  that, 
whilst  this  installation  was  invented  and 
developed  in  Great  Britain,  a  portion  of 
this  particular  gear  was  manufactured 
in  Australia  by  Australians,  and  our,con- 
gratulations  are  due  to  the  younger  coun- 
try on  its  achievement.  This  installation 
is'^  a    20,000-volt,    three-pbase,  40-cycle 


system  employing  desk-board  electrical 
control  of  the  switches  at  a  distance.  The 
switches  themselves,  because  of  their 
entirely  enclosed  structure,  occupy  a 
minimum  of  space,  as  mechanical  clear- 
ances only  are  required. 

The  desk  control  board,  by  meams  of  a 
.small  single-handle  switch,  controls  the 
operation  of  the  distant  "  A  "  ty^pe 
.switches.  The  indicating  lamps,  red  and 
green,  also  show  at  a  glance  the  condition 
of  the  system,  and  tell  the  opeiutor 
whether  tiie  switches  are  closed  or  open. 
Ammeters  aie  neatly  arranged  in  front  of 
the  operator,  with  special  leakage  and 
overload  relays  installed  for  the  protec- 
tion of  the  system.  The  complete  enclo- 
sure principle  is  carried  throughout ;  it 
even  includes  such  small  items  as  cast- 
iron  sealing  bells  and  dividing  boxes  for 
the  instrument  wiring,  which  are  firmly 
attached  to  the  bottom  of  each  desk  con- 
trol cabinet.  A  sealing  bell  and  dividing 
box  of  cast  iion  are  similarly  provided  for 
connecting  the  cables  to  the  busbars,  to- 
gethei'  with  provision  for  carefully  wiping 
tlie  lead  joints  on  the  outer  covering's. 
The  busbars  themselves  are  of  "  Itey- 
rolles  "  usual  pattern  of  copper  conduc- 
tors embedded  in  compound,  supported 
and  spaced  by  porcelain  insulatois,  the 
whole  suiTounded  by  cast-ii  on  casing  and 
built  up  by  interchangeable  sections. 

One  point  of  interest  in  this  installa- 
lion  is  the  entire  absence  of  concrete  celL 
and  cubicles  for  the  various  instrument 
measuring  devices.  This  installation  has 
tor  its  special  features  current  tiansfor- 
mers  completely  enclosed  in  the  cast-iron 
structure,  also  potential  transformers 
accommodated  in  a  manner  similar  to  that 
of  the  switches;  that  is,  they  can  be 
placed  upon  oi-  withdrawn  from  the  con- 
nections whenever  the  necessity  arisen. 
They  aie  enclosed  in  the  space  between 
the  switch  tank  and  ihe  bottom  of  the  bus- 
bar casing. 

Congratulations  can  well  i)e  ottered  to 
the  originators  of  this  principle,  in  that 
their  creation  can  be  appreciated,  manu- 
factured, and  installed  at  such  a  di-stanc*" 
from  the  home  factory.  The  main  contrac- 
tors were  the  English  Electric  Co.,  of 
Australia,  who  carried  out  the  work  to 
Revrolles'  designs. — Eleri i  ictil  Tinu>s< 
August  IT,  1922'. 


The  Diup  Forger.  —  The  announce- 
ment is  made  in  the  August  issue  of  a 
reduction  in  prices  from  Is.  to  tid.  There 
are  articles  on  "Fuel  Economy  of  a  Drop 
Forge  Plant,"  "  Standardisation  of 
Spanner  Heads,"  '"Development  of  the 
Drop  Forging  Industry,"  etc. 

Steel  Structures. — The  new  number  of 
this  journal  of  the  Steel  Structui-al  Sec- 
tion of  the  British  Engineers'  Association 
announce  a  proposal  to  form  a  non-trading 
institution  specially  to  cater  for  the  in- 
intere.sts  of  constructional  engineers.  It  is 
.Mr.  Douglas  A'oung,  6,  (^ueen  Anne's 
(xate,  Westminster,  who  is  the  prime 
mover  in  the  matter,  and  Mr.  E.  Fiander 
Etcliells,  who  at  present  holds  oflice  as 
President  of  the  Ooncrete  Institute,  has 
been  invited  to  act  as  the  first  president. 
The  journal  contains  many  illustrated 
articles  describing  recent  constructions. 
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COMPANY  NOTES. 


Albion  ^Motors. — At  their  half-yeaily  meeting 
llie  directors  of  the  Albion  Motor  Car  Co. 
had  under  consideration  the  payment  of  the 
Jialf-yearly  dividend  due  on  the  preference 
sliares  at  the  beginning  of  October.  While 
business  generally  showed  a  decided  improve- 
ment, the  Board  did  not  feel  warranted  in  paying 
that  dividend  and  passed  a  resolution  to  tliat  effect. 


Crossley  Bros. — The  directors  of  Crossley  Bros, 
again  announce  that  they  are  not  yet  in  a  position 
to  meet  the  half-yearly  dividend  due  on  the  5  per 
cent  cumulative  preference  shares  This  makes  the 
interest  12;^  per  cent,  or  £50.400,  in  arrear.  The 
company  incurred  a  loss  in  1921  of  £94,000,  and  the 
preference  dividend  for  only  the  first  six  months 
was  forthcoming.  As  a  debit  balance  of  £54,200 
was  brought  into  the  current  year's  accounts,  the 
prospects  of  an  early  resumption  of  preference 
interest  payments  are  not  very  bright. 


Elliotts  Metal  Co. — At  the  annual  meeting  of 
Elliotts  Metal  Co.,  Birmingham,  Mr.  J.  Archibald 
Kenrick  said  the  net  profits  of  £82,225  were 
£20,000  less  than  last  year,  but  they  were  paying 
the  same  dividend  of  3s.  per  share,  and  carrying 
forward  £3,500  more  than  last  year.  The  effect  of 
the  eiigineeri)ig  strike  was  still  felt,  and  it  would 
be  montihs  liefore  the  engineering  trade  got  into 
proper  condition  again  for  the  placing  of  orders. 


Stev\  aht  a  T.,L(>'i'n  Ltd. — This  well  knowTi  Scot- 
tish firm  of  iron  and  steel  tube  makers,  etc..  is 
paying  the  usual  half-yearly  dividends  in  their  6 
per  cent  preference  and  10  per  cent  preferred 
ordinary  shares.  Dividends  on  the  deferred  shares 
are  only  declared  after  the  close  of  the  year.  For 
1921  12j  per  cent,  free  of  tax,  was  paid  on  tnerrf, 
and  for  1920  15  per  cent,  although  a  bonus  of  100 
per  cent  had  been  given  in  June,  1918. 


Pearson  &  Knowles  Coal  &  Iron  Co. — This 
firm  aimounces  the  usual  final  dividends  on  the 
first  and  second  preference  shares,  and  one  of 
5  per  cent  for  the  year  on  the  ordinary  shares, 
\vliicli  are  mostly  held  by  Sir  W.  G.  Armstrong, 
Whit  worth  &  Co.  For  each  of  the  last  two  years 
10  per  cent  was  paid  on  the  ordinary  shares,  and 
for  1918-19  15  per  cent.  In  1920-21, '  however,  the 
net  profit  fell  from  £228,318  to  £78,919.  and  to  pay 
tlie  dividends  the  balance  forward  had  to  be 
reduced  from  £101.301  to  £80.750. 

Nobel  Industries  Ltd.  made  a  profit  in  1921 
of  £809,242,  compared  with  £849,995  in  the  previous 
year.  After  providing  interest  on  the  8  per  cent 
seven-year  notes  issued  in  Octobei',  1920 — which 
last  year  accounted  for  £167,693,  against  £22,923 
for  the  short  period  in  1920 — there  remains 
£041,549.  Another  seventli  of  the  cost  of  the 
note  issue  hii.5  been  written  off  at  a  cost  of  £37,285, 
reducing  that  item  to  £185,842.  and  adding  to  the 
remaining  £604,264  the  sum  of  £757,498  brought 
forward  from  1920.  there  is  available  £1,361,762. 
The  dividend  on  the  preference  shares  for  the 
half-year  to  June  was  paid  in  August,  and  that 
for  the  second  half  of  the  year  in  February  last. 
A  dividend  at  the  rate  of  5  per  cent  for  the  year 
on  ^the  ordinary  shares,  paid  in  July  last,  absorbed 
£279,170,  and  the  balance  now  available  is 
£813,349.  The  directors  feel  that  the  results  for 
the  year  as  a  whole  give  considerable  satisfaction. 
Out  of  the  profits  of  the  subsidiary  companies  for 
1918  a  dividend  of  JO  per  cent  was  paid  on  the 
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ordinary  shares:  in  respect  of  1919  the  ordinary 
received  10  per  cent,  while  the  deferi-ed  share's 
got  5  per  cent,  but  for  1920  only  the  preference 
dividend  was  paid. 

Tata  Iron  &  Steel  Co. — Tlie  report  of  the  Tata 
Iron  &  Steel  Co.  Ltd.  for  tlie  year  ended  Marcli 
31  last  IS  )iut  in  two  pn^tinll^^.  as  the  new  shares 
do  not  pirlicipate  in  the  inoHts  earned  prior  to 
June  30,  1921.  The  report  tor  the  three  months 
ended  June  30,  1921,  shows  a  total  available 
for  distribution  of  Bs. 28,15, 386,  and  the  directors 
decided  to  close  this  account  with  the  following 
appropriations  :  To  depreciation  fund  Rs.  19,00,000, 
provision  for  income  ta.\  mid  super  tax  Rs. 2, 12, 261, 
payment  of  dividend  on  first  preference  shares 
(equal  to  6  per  cent  per  annum)  Rs.  1,12, 500,  pay- 
ment of  dividend  on  second  preference  shares 
(equal  to  7^  per  cent  per  annum)  Rs.5, 90,625.  The 
report  for'  the  nine  months  encled  March  31  last 
shows  a  net  profit  of  Rs. 64, 87. 751,  and  after 
various  allocations  a  sum  of  Rs. 3.5, 37. 571  remains. 
Out  of  this  the  directors  recommend  dividends  at 
the  rate  of  6  per  cent  and  7^  per  cent  per  annum 
on  first  and  second  preference  shares,  leaving 
Rs. 5,31, 321  to  be  carried  forward.  At  the  genera] 
meeting  an  amendment  was  carried  declaring  a 
dividend  of  4  per  cent  on  all  ordinary  shares, 
old  and  new,  at  the  rate  of  4  per  cent  per  a.nnum 
for  the  nine  months. 

Wm.  Beardmore  &  Co.  Ltd.— Tlie  directors  of 
this  big  armanieiit  firm  have  made  a  report  for  1921, 
but  they  slate  that  the  t;i.\ation  negotiations  have 
not  even  yet  been  completed.  The  amount  of  the 
profit  for  1921,  after  providing  for  depreciation, 
debenture  interest,  ta.xation,  and  all  other  expenses 
and  contingencies — tlie  last  item,  no  doubt,  embrac- 
ing the  sum  set  aside  to  meet  the  Government 
claim — is  £127,288,  which  compares  with  an  aver- 
age profit  for  the  previous  five  years  of  £482,204. 
Adding  £711,909  brought  forward,  the  amouiil 
available  is  £839,197.  The  directors  claim  that, 
all  things  considered,  the  results  of  the  year's 
trading  may  he  considered  to  be  reasonably  satis- 
factory. The  fall  in  the  prices  of  manufacturing 
materials  has  necessitated  heavy  writings  down  of 
stocks  and  work  in  progress,  and  after  paying  the 
dividend  on  the  preference  shares  the  directors 
recommend  that  the  balance  of  £752,797  be  carried 
for  ward.  The  results  officially  announced  are  as 
under  : — 

1921.  Five  years. 

Brought  forward    £711,909    ...  £195,288 

Net  profit    127,288    ...       2,411  021 

Available    839,197    ...  2,606!309 

Preference    dividends    ...     86,400    ...  398^400 

Ordinary  dividend    —        ...  *306[000 

Notes,  discount,  etc   —        ...  90.000 

Pref.  dividend  reserve  ...       —        ...  100  000 

To  general  I'eserve    —        ...  ],000"000 

Carried  forward    752,797    ...  711,909 

*  For  three  years  to  1918. 
For  1914  the  net  profit  was  £219,412,  and  for 
that  year  the  ordinary  shares  received  5  per  cent, 
the  same  rate  that  had  been  paid  foi-  the  three 
preceding  years.  For  the  four  years  to  1918 
inclusive  6  per  cent  was  paid  each'  year,  but  for 
1919  and  1920  no  dividend  was  Daid. 


NEW  COMPANIES. 


RECEIVERSHIPS 

(APPOINTMENT   OR  RELEASE). 

Automatic  Standard  Screw  Co.  Ltd. — A.  E.  Tilley, 
of  8,  Staple  Inn,  W.C.I,  was  appointed  receiver 
and  mana-cr  on  July  25,  1922.  under  powers  con- 
tained ill  ..oenture  dated  September  9,  1913. 

Dewhirsts  (1921)  Ltd.— H.  J.  (5ully,  F.C.A..  of 
1.  Broad  Street  Place,  E.C.,  was  appointed  receiver 
and  manager  on  July  2i),  1922,  under  powers  con- 
tained ill  debentures  authorised  August  16,  1921. 

E.\eter  Engineering  Co.  Ltd.— N.  P.  Gill,  of 
Blacklieath  Hill,  Greenwich,  was  appointed  receiver 
and  manager  on  August  21,  undei'  ])owers  contained 
in  debentures  dated  July  11,  1922. 

H.S.M.  Patent  Belt  Fastening  Co.  Ltd.— J.  W.  C. 
Buttei'fi(;ld,  of  2,  Darley  Street,  Jiradford,  ceased 
to  act  as  receiver  or  manager  on  July  27,  1922. 

Excelsior  Foundry  Co.  Ltd. — S.  Blyther,  of 
Victoria  Chambers,  Long  Eaton,  ceased  to  act  as 
receiver  or  manager  on  August  14,  1922. 


(Jordon  Welding  &  Engineering  Co.  Ltd.  —  Privati 
company.  Registered  .Viigii^-t  IS  Caplt.n !  £1 .000  in 
£1  shares,  to  carry  nn  the  IdiMiirs.s  nt  o.xy-acety- 
lene  and  electrical  welders,  elictrual,  manufactur- 
ing, mechanical,  motor,  hydrauiio  and  general 
engineers,  boiler  makers,  metal  workers,  etc.  T.  E. 
Forster  is  the  permanent  governing  director  and 
chairman  and  may  appoint  other  directors.  Quali- 
fication of  permanent  governing  director  £150;  of 
other  directors  £25.  Registered  office  :  Limebank 
Street,  Asihton  Old  Road,  Ardwick,  Manchester. 

Patent  Centrifugal  Furnaces  Ltd. — Private  com- 
pany. Registered  August  14.  Capital  £100 
in  liS.  shares.  To  oari-y  on  the  business  of  manufac- 
turers of  and  dealers  in  furnaces,  cupolas  and 
general  foundry  requirements,  etc.  The  isubscribers 
are  to  appoint  the  first  directors.  Registered  office  : 
79,  Lichfield  Street,  Wolverhampton. 

Excelsior  Magnetic  and  Ignition  Co.  Ltd. — 
Private  company.  Registered  August  14.  Capital 
£1,000  in  £1  shares.  To  carry  on  the  business  of 
engineers,  founders,  smiths,  machinists,  manufac- 
turers and  patentees  of  a  new  type  of  "  Commu- 
tator," or  timing  for  lord  Cars,  maiiutact liters  and 
repairers  of  all  types  of  magnetos  and  ignition 
apparatus,  electrical  machinery,  etc.  The  first 
directors  are  :  J.  Judge,  J.  T.  Reid,  J.  Valentine, 
H.  Shaw  and  W.  Judge.  Secretary  :  W.  Judge. 
Registered  office  :  55,  Cannon  Street,  jManchester. 

Harper  &  Stedman  Ltd. — Private  company. 
Registered  August  25.  Capital  £12,000  in  £1 
shares.  To  acquire  the  business  carried  on  at 
Lewes,  Sussex,  as  "Harper  &  Stedman,"  and  to 
carry  on  the  business  of  ironmongers,  hot-water 
engineers,  black  and  general  smiths,  painters, 
decorators  and  contractors,  electricians,  copper,  tin 
and  sheet  metal  workers,  motor  and  mechanical 
engineers,  etc.  The  first  directors  are  :  J.  H. 
Harper,  B.  Eede  and  J.  Stedman.  Solicitor  :  H. 
M.  Blaker,  211,  High  Street,  Lewes. 


MORTGAGES,  CHARGES  AND 
SATISFACTIONS. 

Galvanising  Equipment  Co.  Ltd. — Mortgage  and 
debenture,  ancilliary  thereto,  both  dated  August  10, 
1922,  to  secure  £11,000;  charged  on  land  and 
premises  in  Tottenham  and  the  company's  other 
proj^erty,  present  and  future,  including  uncalled 
capital.  Holder  :  J.  H.  Scutton.  The  White  House, 
Betchworth,  Surrey. 

"J.B.R."  Tool  Co.  Ltd.— Particulars  of  £2,500 
debentures,  authorised  August  4,  1922,  charged  on 
the  company's  undertaking  and  property,  present 
and  futui'e,  including  uncalled  capital  (subject  to  a 
prior  mortgage  for  £3,167  6s.);  whole  amount 
issued. 

James  Adams  &  Son  Ltd. — Satisfaction  to  the 
extent  of  £250  on  July  31,  1922,  of  mortgage  dated 
Septemlber  29,  1920,  securing  £1,000. 

A.  Harper,  Sons  &  Bean. — The  debentures  dated 
September  29,  1920,  and  created  by  A.  Harper, 
Sons  &  Bean  Ltd.,  to  secure  £692.000.  were  fully 
satisfied  on  June  28,  1922. 

Sheffield  Steel  Products  Ltd.— Particulars  have 
been  filed  of  £500,000  second  mortgage  debenture 
stock,  authorised  by  resolution  of  March  31,  a.iid 
secured  by  trust  deed  of  July  11,  1922.  the  whole 
amount  being  now  issued.  Property  charges  :  Sun- 
dry freehold  and  leasehold  properties  (purchased 
direct  by  the  company  or  formerly  owned  by  sub- 
sidiary companies),  99,996  tu'dinary  shares  of  10s. 
each  in  Fisher  &  Ludlow  (1920)  Ltd.,  29,300  shares 
of  £1  each  in  the  Hirst  Colliery  Co.  Ltd..  and  the 
company's  undertaking  and  general  assets,  present 
and  future,  including  uncalled  capital.  Trustees  : 
Barclays  Bank  Ltd.  Commission,  allowance  or 
discount,  25  per  cent. 

iMachinery  &  Trading  Corporatimi  Ltd.  (formerly 
.\Lotoi'  Tralfic  Corporation  Ltd.).  Partculavs  0/ 
£2,500  debentures,  authorised  August  9,  1922, 
charged  on  the  company's  undertaking  and  pro- 
perty, present  and  future, .  including  uncalled  capi- 
tal; whole  amount  issued. 
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.  BOARD  OF  TRADE  NOTES. 

i    (Abstracted  from  the  Board  of  Trade  Journal.) 

Netherlands  :  Possible  Openings  for  Trade. — 
iis  .Majesty's   Coiisul-Geiieral   at   Rotterdam  lias 
-1  warded  to  the  Depai  tnieiit  of  Ovei'seas  Trade  the 
llowiiig  e.xtraets  frnm  tlie  Dutcli  Press  of  recent 
lates  eoiiceriiiiig  proposed  undertakings  wliich  may 
jead  to  u[)eiiiiigs  tor  iiritish  trade.  Electrification 
Weesp)  :  A  decision  has  been  taken  by  the  Town 
uincil  of  Weesp  in  favour  of  the  electrification  of 
II'   imiuicipahty.     For   that    purpose   a    loan  of 
;  Id.  120,000  will  be  issued.     Boiler  (Gouda)  :  Tlie 
iiwn  Council   of  Gouda  have   voted  the  sum  of 
;id.  100,000  for  a  boiler,  with  a  heating  surface  of 
iU5   cubic   metres,   and   fui'ther   materials  for  the 
;^  lectric  power  station. 

■:  India  ;  Import  Trade,  April- June. — In  forward- 
'|ng  to  the  Department  of  Overseas  Trade  a  sum- 
iiary    of    India's    import    trade    during    the  first 
uarter  of  the  statistical  year,  H.iM.  Trade  Com- 
"Jiiissioner  at  Calcutta  states  that  the  total  imports 
'if  merchandise  into  India    for   the    three  months 
leclined  from  66  crores  of  rupees  in  1921  to  53 
':rores  in  the  corresponding  period  of  the  present 
I'ear.     It  is  salista(  i(.ry   to  note  that  the  United 
fingdom  increased  its  share  from  58  per  cent  to 
52  per  cent,  as  compared  with  a  reduction  in  the 
l^hare  of  the  United  (States  from  11-6  per  cent  to  7 
^er  cent,  and  in  the  case  of  Japan  from  G"7  per  cent 
0  5  per  cent.      Gei man   shipments,   however,  rose 
,roni  I'd  per  cent  to  5'7  per  cent,  and  those  from 
(Belgium    hum    2^2    (ler    cent    to    2'7    per  cent. 
,|ilachinery  and  millwork  :  It  is  not  surprising  that 
^16  prodigious  imports  of  machinery  and  millwork  of 
,;ast  year  have  not  been  maintained.      The  total 
-niports  in   the    first  quarter  fell   from  10   to  6'4 
rores.      The  Biitish  siiare  was  reduced  fi'om  8  to 
;  irores,  and  that  (]f  America  from  1|  to  half  a 
inre,  but  German  imports  increased  from  9  to  19 
aklis.  The  total  imports  under  the  various  classifi- 

Iations  of  machinery  were  as  follows  : — 
1921.  1922. 
Rs.  lakhs.  Rs.  lakhs. 
^ 'otton  macliiiiery    185     ...  207 

■'lUte  macliuieiy    128      ...  51 

i'ilectrical  niacliinery    112      ...  94 

^?oilers    78      ...  32 

I  dining  machinery    15      ...  11 

i)il-crushing       and       r  e  fi  n  i  n  g 

machinery    12     ...  1^ 

^ 'aper-inill  machinery    6      ...  3 

I'lefrigerating  machinery    9     ...  2 

i^{ice  and  flour  mill  machinery    29     ...  10 

)  a  w  m  ill      and  woodworking 

machinery    9      ...  3 

^'lewing  and  knitting  machines    ...       9      ...  7 

'iugar  macliinery    30      ...  11 

.'ea  machinery    (i     ...  3 

lUtliougli  German  shipments  are  increasing,  the 
mly  serious  competition  in  machinery  at  the  present 
,  ime  is  that  from  the  United  States.  Ivnn  and 
^teel  :  Iron  bars  and  channels — There  was  a  slight 
ncrease  in  the  total  trade  from  11  to  13  la.khs,  but 
j  his  is  largely  accounted  for  by  increased  imports 
I  roin  Belgium,  from  3  to  7  lakhs,  and  from  unclassi- 
I  ied  countries  (probablv  Germany)  from  a  negligible 
'luaiitity  to  1|  lakhs.  "The  British  share  fell  from  8 
[  0  2^  lakhs.  Steel  beams,  pillars,  girders  and  bridge- 
1  vork  :  The  total  trade  was  reduced  from  52  to  40 
;akhs;  the  British  share  declined  from  33  to  27 
'  akhs,  and  the  Amej  ican  from  8  lakhs  to  a  negli- 
■'jible  quantity.  Belgium,  however,  increased  her 
..hipments  from  8^  to  10  lakhs,  and  the  supplies 
rem  other  countries  (probably  Germany)  increased 
•lightly.  Bolts  and  nuts  :  The  total  trade 
.  idvanced  from  85  to  11^  lakhs,  owing  to  increased 
•hipments  from  the  United  States  and  the  Continent. 
The  British  share  fell  from  7g  to  4'8  lakhs.  Cast 
)ipes  and  fittings  :  The  trade  during  the  three 
months  fell  from  33  to  13^  lakhs.  The  British 
•liare  decreased  from  24  to  10  lakhs,  the  American 
rom  9  to  2  lakhs,  but  otiiei'  countries  increased 
heir  proportion  from  half  a  lakh  to  1^  lakhs. 
I'inplates  :  The  total  trade  advanced  from  35  to  44^ 
akhs,  and  of  the  latter  value  the  United  Kingdom 
;upplied  practically  the  whole.  Sheets  and  plates 
^  not  galvanised  or  tinned)  :  Here  again  there  was 
in  increase,  from  43  to  56  !■ 'dis.  While  the  shares 
if  the   United    Kingdom  Belgium  remained 

airly  constant,  that  of  (4erniany  increased  from 
lalf  a,  lakh  to  14  lakhs,  and  Germany  is  now  second 
mly  to  the  United  Kingdom  in  the  trade.  Steel 
jars  and  channels  :  This  valuable  trade  is  gradually 
jecoming  almost  a  Continental  preserve.  The 
otal  imports  increased  from  77  to  83  lakhs.  British 
lAipments  declined  fiom  13-2  to  12-9  lakhs,  Belgian 


from  47  to  40  lakhs,  and  American  from  11  to  5 
lakhs,  but  German  imports  advanced  from  4"7  to 
16-5  lakhs :  those  from  Luxemburg  from  Rs.22,000 
to  3^  lakhs :  those  from  France  from  Rs. 20,000 
to  2  lakhs ;  and  those  from  unenumerated  countries 
from  Rs.60,000  to  2-^-  lakhs.  Electrical  instruments 
and  aiijiaiatus  :  The  very  heavy  imports  of  last  year 
have  not  Ijeen  maintained,  and  the  figures  are  now 
reduced  from  159  to  (JO  lakhs.  The  British  share 
fell  fiom  113  to  46  lakhs,  that  of  the  United  States 
of  .America  from  35  to  7  lakhs,  and  that  of  the 
Netlierlands  from  2  to  1  lakhs.  Italy  increased  her 
proportion  from  4'9  to  5'6  lakhs,  and  the  share  of 
unclassif.ed  lountries  increased  sligjitly  from  3  to 
4j  lakhs.  .Motoi'  cars  :  In  spite  of  tlie  depression 
in  trade  and  the  considerably  increased  import  duty, 
the  total  numbei'  of  cars  imported  advanced  from 
630  to  894,  the  respective  values  being  45"7  and 
35  lakhs.  It  is  noteworthy  that  while  the  number 
of  British  cars  fell  from  155  to  75.  the  America,!) 
impui'ts  increased  from  17()  to  405,  and  those  from 
Canada  fiom  105  to  301.  British.  French  and 
Italian  cars  have  all  been  seriously  affected,  and  it 
is  e.vtremely  probable  that  this  is  owing  to  the  fact 
that  they  are  the  better  grade  and  higher  priced 
vehicles,  which  cannot  stand  an  import  duty  of  30 
per  cent  in  competition  with  cheap  American  and 
Canadian  cars.  Tnese  figures  largely  go  to  show- 
that  the  increased  duty  is,  in  efTect,  giving  a 
preference  to  the  American  type  of  vehicles. 


and  are  now  returnable  on  Septemher  20  instead  of 
November  29,  as  previously  announced.  It  is 
understood,  however,  that  the  order  has  already 
been  placed  locally. — Reuter. 


OPPORTUNITIES  FOR  BRITISH 
TRADE. 

Pumps  for  Irrigation  in  Spain. 

Renter's  trade  correspondent  understands  that 
there  will  probably  be  opportunities  to  sell  wind- 
mill water  pumps  for  irrigation  purjioses  in  the 
Valencia  region.  Several  of  these  windmills  have 
been  erected,  and  the  authorities  are  endeavouring 
to  persuade  farmei's  of  the  utility  of  installing  them. 
— Reuter. 

Semi-finished  Iron  and  Steel  Material  and  Heavy 
Hardware. 

A  commission  agent  established  in  Copenhagen  is 
desirous  of  securing  the  representation,  on  a  com- 
mission basis,  for  Denmark  of  United  Kingdom  firms 
dealing  iii  semi-finished  iron  and  steel  material,  gas 
and  water  pipes,  black  sheets,  tin  plates,  etc.  The 
applicant  claims  to  have  connections  with  several 
important  Copenhagen  houses,  and  in  the  last  few 
years  to  have  secured  orders  for  several  thousand 
tons  of  the  matei'ials  referred  to.  (Reference  No. 
221.) 

Applications  for  name  and  address  must  be 
sent  to  the  Department  of  Overseas  Trade,  35,  Old 
Queen  Street,  London,  S.W.I. 


CONTRACTS  AND  TENDERS. 


Electric  AIoiors  for  Adelaide. — The  Adelaide 
Electric  Supply  Co.,  Grenfell  Street,  Adelaide,  is 
inviting  tenders,  closing  December  5,  for  the  supply 
of  380  electric  motors. — Reuter. 


Electrical  Equipment  fob.  Egypt. — Tenders  are 
invited  by  the  Engineer-Electrician-in-Chief,  Elec- 
trical Service,  Ministry  of  Public  Works,  Cairo,  for 
supplying  and  mounting  an  electric  pump,  accumu- 
lator plates,  and  three-phase  transformer  at  the 
Asile  des  Alienes,  Khanka.  The  closing  date  is 
September  30. — Reuter. 


Proposed  Tube  Railways  in  India. — The  Office  of 
the  High  Commissioner  for  India  has  forwarded  to 
the  Department  of  Overseas  Trade  copies  of  repoi'ts 
on  the  proposed  tube  railways  between  the  East 
Indian  Railway  and  the  East  Bengal  Railway, 
together  with  a  book  of  plans  and  a  longitudinal 
section.  These  documents  can  be  inspected  hy 
representatives  of  United  Kingdom  firms  interested 
oil  application  to  Room  49  of  the  Department  of 
Overseas  Trade,  35,  Old  Queen  Street,  Westminster, 
London,  S.W.I,  until  September  20  ne.xt,  after 
which  date  they  will  be  available  for  loan,  in  order 
of  application,"  to  firms  in  the  provinces  who  are 
unable  to  have  them  inspected  in  London. 
(Reference  9262/E.D. /E.P.) 

Tenders  Invited  by  Victorian  Kaii.\v.\'is  ;  Altera- 
tion OF  Date. — The  date  011  which  tenders  for  the 
supply  to  the  Victorian  Railways  of  three  electric 
storage  batteiy  industrial  trucks,  capable  of  carry- 
ing 4,000  lb.  at  five  miles  an  hour  has  been  amended, 


Australl\  :  Water-tube  Boilers,  etc. — The  Vic- 
torian Electricitv  Commission,  22,  William  Street, 
Melbourne,  is  inviting  tenders,  closing  on  the  dates 
stated,  for  the  supply  of  the  following  :  January 
15  :  Four  wacer-tube  boilers,  each  4,500  square 
feet,  witli  pumps,  piping  and  structural  steelwork 
for  boilerhouse.  January  23  :  Back-pressure  steam 
turbine,  includi'ig  a  1,500  kw.  turbo-alternator. — 
Reuter. 


Steel  Sheet  Piling. — The  Calcutta  Corporation 
invites  tenders,  returnable  October  9,  for  the  supply 
of  80,000  lineal  feet  of  light  section  steel  sheet  piling 
of  various  lengths.  Tenders,  returnable  October 
10,  are  also  invited  for  the  supply,  delivery  and  erec- 
tion of  a  steel-screw  pile  jetty  on  the  river  bank 
at  Pulta,  near  Calcutta.  Tenders  should  be 
addressed  to  the  Deputy  Chairman  of  the  Calcutta 
Corporation. — Reuter. 


Electrification  of  South  African  Railways. — 
Tenders  are  invited  for  the  supply  and  erection  in 
South  Africa  of  the  following  plant  in  connection 
with  the  electrification  of  the  South  African  Rail- 
ways, Maritzburg-Glencoe  Power  House  Equip- 
ment, a:s  follows  :  Tender  D.1417  :  Coal-handling 
plant  for  power  station.  Tender  D.1418  :  Ash- 
haudliiig  plant  fen  powder  station.  Tender  D.1430  : 
t'lirulating  water  screening  plant  for  power  station. 
Si) la rate  specifications,  blue  print  and  forms  of 
tender  for  each  of  the  above  sections  may  be 
obtained  at  the  office  of  the  High  Commissioner  for 
the  Union  of  South  Africa,  Trafalgar  Square,  Lon- 
don, W.C.2.  The  consulting  engineers,  to  whom 
application  for  any  further  technical  information 
I!  ay  be  made,  are  Messrs.  Jlerz  &  !McLellan,  32, 
N'ictoria  Street,  London,  S.W.I  The  charge  for 
eacii  specification  is  £5  5s.  for  the  first  copy  and 
£2  2s.  each  for  any  further  copies.  Sums  paid  for 
any  number  of  each  specification  up  to  three  will  be 
refunded  on  receipt  of  bona  fide  tenders.  Sealed 
tenders,  marked  "Tender  No.  D.1417"  (as  the  case 
may  be),  are  to  be  addressed  to  Tlie  Secretary, 
Office  of  tile  High  Commissioner  for  the  Union  of 
South  Africa.  Trafalgar  Square,  London,  W.C.2. 
and  lodged  in  duplicate  at  his  office  in  London  not 
later  tlian  neon  o.:  Wednesday,  October  18,  1922. — 
Reuter. 


Electricity  ^Meters,  etc.,  fob  Johanitesbukg.  - 

His  Majesty's  Senior  Trade  Commissioner  in  South 
-Africa  (Mr.  W.  G.  Wickha:n)  has  sent  particulars 
to  the  Department  of  Overseas  Trade  of  a  ca'l  for 
tenders  issued  by  the  Municipal  Council  of  Johannes- 
burg for  electricity  meters  and  time  switches,  of 
which  the  following  is  a  brief  specification  : — 
Section  "A" — House  service  meters,  for  use  on 
alternating  current,  single-phase,  2-wire,  200  volts, 
50-periods  circuits  :  500  of  10  ampere  size.  Section 
"  B  " — House  service  meters,  for  use  on  alternating 
current,  single  phase,  2-wire,  400  volts,  50-periods 
circuits  :  50  of  10  ampere  size;  50  of  25  do.;  50  of 
50  do. ;  six  of  100  do. ;  six  of  150  do.  Section  '■  C  " 
— House  service  meters,  for  use  on  alternating  cur- 
rent, single  pliase,  2-wire,  110  volts,  50-period6 
circuits:  20  of  5  ampere  size.  Section  "D" — 
House  service  meters  (unbalanced  load),  for  use  on 
alternating  current,  three  phase,  3-w'ire,  400  volts, 
50-periods  circuits  :  10  of  10  ampere  size;  20  of  20 
do.:  20  of  100  do.;  12  of  150  do.;  12  of  100  do. 
Section  "  E" — House  service  meters  (two  rate),  for 
use  on  alternating  current,  single  phase,  2-wire,  200 
volts,  50-periods  circuits  :  12  of  50  ampere  size;  six 
of  150  do.  Section  "  F  " — House  service  meters 
(two  rate),  for  use  on  alternating  current,  single 
phase,  2-wire,  400  volts,  50-periods  circuits  :  Six  of 
100  ampere  size.  Section  "G" — House  service 
meters  (two  rate),  for  use  on  direct  current,  2-wire, 
230  volts  circuits  :  150  of  25  ampere  size;  100  of  50 
do.  ;  20  of  100  do. :  12  of  150  do.  :  12  of  200  do. 
Section  "  H  " — 150  time  switches,  for  use  with  two- 
rate  meters.  Jt^arly  delivery  is  important.  Tenders, 
must  be  addressed  under  sealed  cover  to  the  Town 
Clerk  of  Johannesburg,  not  later  than  noon  on 
September  27.  This  information  will  therefore  be 
of  use  only  to  firms  who  have  an  agent  in  South 
Africa  who  ran  be  instructed  by  cable.  Two  copies 
of  the  idudit  ions  of  contract  and  specification  have 
been  reccixnl  m  the  Department.  One  will  be 
retained  in  .Rdoiu  49  for  firms  who  are  able  to  send 
a  representative  to  the  Department,  while  the  other 
will  be  sent  to  firms  in  the  provinces  in  order  of 
application  who  are  unable  to  have  the  documents 
inspected  in  London.      (Reference  9437/E.D. /E.G.) 
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SEPTEMBER  16.  1922. 


THE  MARKETS. 


EXTRUDED  BRASS  ROD  PRICES. 

September  11th,  1922. 
McKechnie  Bros.   Ltd.,   Rotton   Park  Street,  Bir- 
minghani,  state  that  the  basis  price  to  date  for  Brass 
Rods  is  6^d.  per  pound.     Prices  for  Special  Alloys  in 
Hods  and  Ingots  will  be  quoted  on  application. 


NEW  YORK  METAL  MARKET. 

The  latest  quotations  on  the  metal  market  are  :  — 

Dels,  per  ton. 

Iron,    No.     2    Amei'icaii  Northern 


Foundi-y    32.00  to  34.00 

Cents  per  lb. 

Tin.  spot    32.25 

Zinr.  Eiist  St.  Louis    6,32^ 

Cuppt'i  .   Eifrtrolytic,  .spot    1-1 

Copper.  Eleitvolytic,  futures    14 

— Reuter. 


September  11th,  1922. 
A.  Joseph  intimates   under   this  date  that   he  is 
ii  buyer  of   Nou -ferrous  Scrap  Metals  at  the  undev- 
ineutioned  approximate  prices  per  ton  : — 


@  per  ton. 

New  aluminium  cuttings                    £60  0  0 

General  collected  scrap  biass               30  0  0 

•  Clean  copper                                     56  0  0 

Braziery  copper                                    46  0  0 

Gunmetal                                           40  0  0 

Old  lead,  les.s  u.sual  draft                     21  0  0 

(All   metals  carted   free  in 
London  area.) 

Tea  lead                                            18  0  0 

Old  zinc                                            17  0  0 

Hollow  shaped  pewter                       125  0  0 

Shaped  black  pewter                            80  0  0 

ai  d  can  supply  Solder  as  follows  : — 

f^t  per  ton. 

Plumbers',  in  bar  or  .strip  form          £60  0  0 

Tinmans'                                          100  0  0 

Blowpipe                                          110  0  0 


All  prices  based  on  day  of  delivery  of  the  metal,  unless 
otherwise  arranged. 


OILS,  ETC. 

Lubricating  Oils. — There  is  no  further  change  to 
report.  We  quote  pales.  £12  10s.  to  £24  10s. ; 
reds,  £15  to  £.30;  dark  cylinders.  £15  to  £35; 
filtered  cylinders,  £20  to  £37;  blacks,  £8  to  £19; 
all  ex  wharf,  London,  less  2^  per  cent  discount, 
prompt  delivery;  shipment  prices  on  application. 
Soluble  oil,  £21  per  ton. 

Fuel  Oil.— 895/910  gravity,  £4  2s.  (id.  per  ton. 
9.50  gravity,  £3  5s.  per  ton.  Both  ex  tank,  net 
cash.  Delivered  in  bulk  by  tank  wagon,  10s.  per 
ton  extra. 

Paraffin  VVa.x  and  Scale.— Market  steady.  118/20 
deg.  Fah.,  ^d. ;  123/25  deg.  *  ah.,  2id. ;  125/30  aeg. 
Fah.,  2^d.  ;  130/35  deg.  Fah.,  2|d. ;  135/40  deg. 
Fall.,  3d.:  London  and  Liverpool.  Paraffin  scale 
market  firm;  white.  122/24  deg.  Fall..  Igd.,  spot: 
Ifd.  c.i.f.  yellow,  l§d.  c.i.f.  for  prompt  shipment. 

Petroleum  Oils. — Water  white,  Is  Id.:  prime 
white,  Is.,  in  barrels  net.  300  deg.  high-test  oil. 
Is.  0|d.,  le.ss  2-^  ))er  cent  discount,  barrels  included, 
ex  wharf  London. 

White  Oils.— Special  No.  1  white  oil,  £43;  No.  1 
white  oil,  £40;  No.  1a  half- white  oil.  £35  10s.  per 
ton;  all  ex  wharf  London;  m  drums  free.  No.  2 
half-white  oil.  £27  per  ton,  in  barrels  free;  all  net 
cash. 

Animal  Oils. — Soutli  American  neatsfoot  oil,  f.f.a., 
2/3  per  cent,  5s.  7^d. ;  English  lard  oil,  62s.  to  74s.  ; 
all  in  barrels,  net.  Pale  horse  oil,  small  lots  only, 
.36s.  per  cwt.  delivered. 

Linseed  Oil. — The  market  is  easier.  London  spot, 
34s.  3d.;  September,  33s.  3d.;  September/ December, 
33s.  .3d.;  .lanuary /April,  32s.  Hull  spot,  35s.; 
September,  33s.  3d.;  September/December,  32s.  9d. ; 
January/ April,  31s.  lOjd. :  all  naked,  ex  mills, 
barrels  2s  bd.  per  cwt.  extra;  boiled,  38s.  6d.  ;  ex 
works,  barrels  free. 

Palm  Oil. — Steady.  Lagos,  32s.  6d.  Other 
grades  from  31s.  6d.  to  34s.  spot,  Liverpool. 

Kosin. — Unchanged.  American  B.  14s.  OtI.  ;  FCi, 
15s.  (id.;  MN,  1.5s.  yd.;  WG,  18s.  6d. ;  WW, 
30s.  6d.  French,  FG,  14s.  6d. ;  WW,  17s.  9d. : 
AAA,  20.'3. 

Tallow. — At  the  auction  sale  on  September 
6,  1 ,706  casks  were  offered  and  579  were  sold  at 
•id.  per  cwt.  lower.  Australian  mixed.  35s.  6d.  to 
40s.;  beef,  36s.  6d.  to  43s.:  mutton,  37s.  to  42s. 

Turpentine. — Strong  speculative  demand  is  caus 
ing  ra|>id  rises  in  prices,  but  tone  at  close  is 
quieter.  American  spot,  100s.  ;  September,  lOOs.  : 
October/December,  99s.;  January /April,  lOls. 

AnTHtm,  Brown  &  Co.  Ltd., 

126,  Bishopsgate,  London,  E.C.2. 


BRUSSELS  IRON  AND  STEEL  MARKET. 

T.hi-  .vituntion  un  the  Belgian  iron  market  is  good 
on  till-  whiile.  and  there  is  even  a  tendency  towards 
higher  prices  in  some  departments.  In  pig  iron 
advances  have  actually  been  asked  in  spite  of  the 
relighting  of  furnaces,  which  ensures  a,  greater 
production.  There  is  good  demand  for  billets  on 
the  part  of  England. 

Considerable  business  has  been  done  during  the 
last  few  days  in  steel,  and  the  market  is  firm. 

The  following  are  the  latest  quotations  for  large 
quantities  for  the  interior,  free  on  truck  : — 

Francs. 


Commercial  bars    430 

Rails    430 

Foundry  pig  iron.  No.  1    245 

Foundry  pig  iron.  No.  2    :240 

Thomas  pig  iron,  special    225 

Thomas  pig  iron,  ordinary    220 

Grand  Duchy  pig  iron    235 

Sheets,  5mm.  and  over    480 

Sheets,   polished   ,   1.1-50 

Steel,  Siemens-Martin,  ordinary    4(i0 

Steel,  Siemens-Martin,  half  hard    600 

Steel,  Siemens-Ma.rtin,  extra  soft    575 

Ingots,    Thomas    310 


— Reuter. 


GERMAN  METAL  MARKET. 

The  following  are  the  latest  base  prices  on  the 
German  metal  market  as  quoted  by  Messrs.  Rich. 
Herbig  k  Co.,  Berlin  : — 

^[arks 
per  100  kilos. 


.\lumininni  sheets,  wire,  bars    57,700 

.\lumiiiiuiii    tubes    85,000 

Copper  sheets   '   60,900 

Copper  wire  and  bars    56,400 

Copper  tubes,   seamless    63,900 

Brass  sheets,  bands,  wire    60,000 

Brass   bars    45,000 

Brass  tubes,  seamless    65,000 


— Reuter. 


THE  LONDON  IRON  AND  STEEL  EXCHANGE. 

There  was  a  good  attendance  at  the  weekly 
meeting  of  the  London  Iron  and  Steel  Exchange  on 
Tuesday,  although  conditions  in  the  industry  have 
become'  very  quiet.  There  seems  a  possibility  that 
a  shortage  of  pig  iron  will  develop,  as  although 
British  consumers  are  not  uuying  large  quantities 
considerable  tonnages  continue  to  be  bought  on 
American  account,  and  recently  some  heavy  ship- 
ments have  been  made.  Estimates  place  the 
quantities  bought  by  the  Ameiicaris  in  Great 
Britain  since  the  transatlantic  cn;il  -ii  ik,.  at  nearly 
200,000  tons,  of  whicli  quite  thrcr  (|iiaiters  have 
been  sold  by  the  English  makers,  thr  i  iiidi  r  of 
the  orders  going  to  Scotland.  Piactieally  all  the 
orders  from  the  United  States  are  now  for 
immediate  shipment,  and  some  difficulty  has  arisen 
in  securing  the  necessary  shipping  facilities.  The 
market  for  semi-finished  material  is  less  active  than 
for  some  time  past.  Continental  works  are 
I'vincing  renewed  interest  in  this  market,  and 
recently  there  have  been  some  cheap  .sales  of 
(Jermaii  material.  The  French  :iiid  I'.c'lci.iti  works 
have  not  lowered  their  sterling  pi  in  -  .m  l  ie  .Icjii  r 
ciation  of  the  Continental  cunnuK.-..  ,in,|  :i 
result  consumers  in  this  country  simw  liiil''  intrrrsi 
in  these  products.  British  iii.-uiul;ic  Hirers  .in 
keeping  in  touch  with  the  home  market,  and  ilicir 
is  little  doubt  would  be  prepared  to  strenuously 
resist  an  attempt  on  tne  part  of  Continental  works 
to  effect  large  sales  in  this  country.  The  demand 
for  finished  iron  and  steel  material  has  fallen  off 
somewhat  ;  but  there  is  still  some  business  passing 
with  the  East.  The  Japanese  market,  however, 
appears  to  have  been  temporarily  lost  to  the 
Americans,  as  far  as  black  sheets  are  concerned : 
but  on  other  descriptions  of  steel  a  few  orders  liavi' 
come  to  British  manufacturers.  Continental 
makers  are  competing  for  any  trade  passing  witii 
India,  and  some  low  prices  are  reported  to  have 
been  accepted  by  Belgian  works. 


NOTICES  OF  MEETINGS. 

THE  JUNIOR   INSTITUTION  OF  ENGINEERS. 

The  iiistilutinn,  which  ha.-  for  many  years  carried 
on  its  activities  for  the  benefit  mainly  of  thi- 
younger  members  of  the  profession,  with  iiead 
ijuarters  at  39,  Victoria  Street,  S.W.I,  has,  on 
account  of  increasing  membership,  been  compelleil 
to  seek  more  accommodation;  this  has  been  found 
in  the  same  building,  and  a  suite  of  rooms  on  th'- 
liist  floor  overlooking  Victoria  Street  has  been 
arquired.  The  suite  includes  adequate  accuninioda 
;ii)U  for  the  institution  staff,  and  a  reading  anti 
lecture  room,  with  double  the  seating  capacity  of 
the  present  one.  All  future  ordinary  and  E\'ida.\" 
evening  inforiual  meetings  will  be  held  in  the  nev 
home.  Till'  lii  st  meeting  of  the  winter  session  will 
be  held  on  Friday,  October  6,  when  Mr.  W.  A 
Tookey.  .M.l.Mech.E.  (past  chairman)  will  read  a 
paper,  "Engineering  in  ISacoii  Factories."'  The 
chair  will  be  taken  at  7  .30  p.ni.  by  the  president. 
.Mr.  C.  H.  Wordinghaiii.  C.B.E..  M.Inst.C.E..  sup 
ported  bv  the  president-elect,  Capt.  H.  Rial! 
Sankey,  C.B.,  C.B.E.,  R.E.  (retired),  and  the  chair 
man  and  other  officers  of  the  institution. 


THE  CONCRETE  INSTITUTE. 

,\ii  extraordinary  general  meeting  of  tne  Con 
crete  Institute  will  be  held  at  Denison  House,  296. 
Vauxhall  Bridge  Road,  London,  S.W.I,  on  Thurs 
day,  September  28,  1922,  at  si.x  o'clock  in  the  even 
ing  for  the  following  business  :  (1)  To  consider, 
and  if  thought  fit  to  puss,  .-i  resolution  "'  'that  thi 
name  of  the  companx  In-  i  hiuiged  to  The  Institution 
of  Structural  EJngineers.  '  (2)  To  consider,  and  it 
thought  fit  to  pass,  a  resolution  "  That  Article 
of  the  Memorandum  of  Association  of  the  companx 
be  altered  by  omitting  the  several  objects  numbered 
1  to  25,  both  inclusive,  therein,  and  by  substitutin;; 
the  following  objects  in  lieu  thereof,  namely  : 
(a)  To  promote  the  science  and  art  of  structura 
engineering  in  any  or  all  of  its  branches;  {b)  te 
enable  structural  engineers  to  meet  and  correspond 
and  to  publish  or  communicate  information  relativi 
to  structural  engineering,  including  the  constitution 
properties,  and  use  of  materials;  (c)  sub 
ject  to  the  provisions  of  Sec.  19  of  the  Companie.- 
(Consolidation)  Act,  1908,  in  any  lawful  manner  to 
acquire,  hold  and /or  dispose  of  for  the  purposes 
of  the  institution,  real  and  personal  property,  and 
any  rights  or  privileges  necessary  or  convenient  foi 
the  said  purposes,  and  subject  as  aforesaid  to  exer 
cise  in  respect  of  property  of  any  nature,  all  thi 
rights  and  powers  of  an  absolute  owner  of  property 
of  that  nature;  (d)  to  do  all  such  other  lawful  things 
as  are  incidental  or  conducive  to  the  attainment  oi 
the  above  objects."  (3)  (o)  To  consider,  and  it 
tliought  fit  to  approve,  the  draft  new  articles  c 
a.ssociation  which  will  be  submitted  to  the  meeting, 
and  in  the  event  of  the  approval  tnereof  with  oi 
without  modifications:  then  (6)  to  consider,  and  if 
thought  fit  to  pass,  a  resolution  to  the  effect  "  That 
the  new  articles  of  association  already  approved  b\ 
this  meeting,  and  for  the  purpose  of  identification 
subscribed  by  the  chairman  thereof,  be  and  the  same 
are  hereby  approved,  and  that  such  articles  be  and 
they  are "  hereby  adopted  as  the  articles  of  thi' 
company  in  substitution  for  and  to  the  exckision  of 
all  the  existing  articles  thereof."  Should  theabov.' 
resolutions  be'  passed  by  the  required  majority  the\ 
will  be  submitted  for  confirmation  as  special  resolu 
tions  to  a  second  extraordinary  general  meeting, 
which  will  be  suhsequentlv  convened  for  6  p.m.  on 
Thursday,  October  19,  1922. 


Steemvorkeks'  Hours, — The  Tees-side  stee. 
.smelting  and  rolling  trade  workers  held  meetings 
last  week-end  to  consider  the  proposal  of  tho 
employers  tliat  the  war-time  arrangement  of  the 
three-shift  system  should  give  place  to  the  oM 
working  system  of  two  shifts  of  12  hours  eacii. 
.Another  change  already  brought  about  is  that  if 
uno  first-hand  smelter  having  cliarge  of  two  furnaces 
instead  of  the  usual  working  of  a  "first-hand"  at 
each  furnace.  The  grading  of  tlie  other  men 
employed  on  a  furnace  is  also  under  review.  lli>' 
meetings  that  have  been  held,  however,  have  been 
in  the  nature  of  joint  conferences  of  all  the  men 
affected  by  the  proposal  which  had  been  referred 
to  the  meii  bv  the  officials  of  their  association.  Th>' 
unanimous  decision  of  the  meetings  held  was  not  t.> 
accede  to  the  proposal.  In  one  case  a  meeting  of 
men  was  held  to  discuss  the  proposal  who  h.ad  not 
followed  their  usual  occupation  for  two  years,  aD'i 
they  unanimously  rejected  the  proposal. 


REVIEW  OF  WORLD  SHIPPING 
•1  FIRST  HALF  OF  1922. 

JThere  was  a  ledmtion  in  the  amount  ot 
'itonuaf>'e  laid  up  in  the  first  half  of  1922, 
'Ibut  otherwise  no  decisive  change  occurred 
in  the  slii|)])in;;'  siluation,  which  has  been 
unsatisfactory    since   Ihe   latter  part  of 
il92U.        There  were  few   tendencies  to 
accoimt  for  this  increa,sed  employment  of 
ships  eitlier  in  the  freight  market  or  in 
the  field  of  operating-  expenses.  Chairter 
, rates  continued  to  decline.       The  most 
favourable  featui'e  was  the  increase  ovei' 
'the  coiicspDiiding  ]ieriod  of  la.st  year  in 
the   volume    of   ovei'seas   trade   for  the 
principal  commercial  countries. 

Tonnage  Tied  Up. 

^    More  tonnage  was  employed  at  the  end 
'of  June  than  at  the  first  half  of  the  year. 
'Entirely  comparable  data  for  all  maritime 
'countiies  are  not  available,  but  the  total 
tonnage  tied  up  on  July  1  Avas  approxi- 
mately 8,100,000'  gross'  tons.       On  the 
^iwhole,  Scandinavian  shipping  shows  bhe 
greatest  percentage  increase  in  employ- 
ment, particularly  Denmark,  whose  idle 
tonnage    on    January    1    amounted  to 
161,000  gross   tons   and   on  July   1  to 
^83,000  tons.    Noi-wegian  tonnage  tied  up 
'declined  in  the  same  period  from  207,000 
ligross  tons  to  112,000  tons,  and  Swedish 
';fiom    204,466    tons    to    114,000  tons, 
'according   to   the    Swedish  Shipowners' 
r  Association,      controlling     about  trwo- 
|i  thirds  of  the  Swedish  merchant  marine. 
|[The   tendency    of    the    freight  mairket 
flat  the   end   of   June  was    such,  how- 
'rever,  that  there  was  talk  of  a  renewal  of 
I  the  layiug-up  of  tonnage,  particularly  in 
:  Norway. 

The  tonnage  of  ships  tied  up  in  United 
li'Kingdom  ports  declined  from  1,961,000 
!' I  gross  tons  at  the  beginning  of  the  year'  to 
:|;1,667,000  tons  at  the  end  of  June.  Idle 
I'tounag'e  in  Japanese  j^orts  amounted  to 
1,120,000  gross  tons  on  January  1  and 
|T9,000  tons  on  Jime  15.    The  tonnage  of 

'French  ships  laid  up  was  1,200,000  gross 
{(tons  on  July  1  as  compared  with  1,085, 33 7 
li  tons  on  March  1.  The  tonnage  laid  uj)  in 
:  Rotterdam  and  Amsterdam  increased  from 
|327,000  tons  on  January  15  to  330,000 
il^tons  on  July  15,  and  that  in  Greek  ports 
I  from  69,814  on  October  1,  1921,  to 
i  100,425  on  July  1,  1922.  Italian  shipping 
'idle  on   July   1   totalled   585,330  tons; 

figures  for  the  beginning  of  the  year  are 

not  available. 

American   tonnag-e   also    showed  more 

employment  on  July  1  than  on  January  1. 

Idle  Shipping  Board  vessels  declined  from 

over  4,300,000  gross  tons  to  3,977,755 

tons  duiing  the  six  months  under  review. 

Data  for  the  privately-owned  American 

fleet  aie  not  available. 

Charter  Rates  Decline, 

Charter  rates  continued  to  decline  in 
the  first  half  of  1922,  and  are  now  at  121 
per  cent  of  the  average  for  1911-1913, 
according  to  a.  specially-constructed  index 
number. 


Index  Ni  mber  of  Ocean  OnARTEOiEATEiS. 

Year.  Per  cent. 

1911-1913  average    100 

1919    384 

1920    272 

1921   160 

1922  (first  half)    121 

Shortage  of  cargo  has  resulted  in  liners 

taking  more  and  moi'e  of  the  business 
ordinarily  handled  by  tramps.  In  the 
liner  trades  wars  and  rumours  of  wars 
have  been  of  frequent  occrmence  dining' 
the  past  half-year.  It  is  imlikely  that  any 
improvement  m  ine  ocean  rate  situation 
will  take  place  until  ine  mass  of  laid-u]) 
tonnage  which  hangsi  over  tiie  market  has 
been  absorbed  by  an  increased  volume  of 
international  trade.  Such  data  as  are 
available  indicate  that  some  progress  was 
made  in  this  respect  during  the  first  half- 
of  this  year. 

The  averag-e  of  the  high  and  low  rates 
mentioned  above  has  been  determined  for 
the  period  1911-13  and  for  1919,  1920, 
1921  and  the  first  half  of  1922.  The  sum 
of  the  average  rates  for  1911-13  has  been 
taken  as  100  per  cent,  and  the  sum  of  the 
average  rates  for  each  of  the  other  periods 
has  been  reduced  to  i)ercentages  of  the 
1911-13  figure. 

Volume  of  Trade. 

It  is  not  possible  to  detenniue 
accuiutely  the  increase  or  diminution  in 
the  volume  of  ocean-borne  trade,  since 
some  of  tlic  leading  commercial  nations 
do  not  i>ublisli  I  heir  foreig'ii  trade  statistics 
in  terms  of  weight  exclusively. 

As  far  as  the  United  States  is  concerned 
there  has  been  a  decided  increase  in  the 
volume  of  overseas  shipments,  the 
monthly  tonnage  of  both  imports  and 
exports  being  appreciably  larger  at  the 
end  of  the  first  half  of  the  year  than  they 
were  a,t  the  beginning.  Combined  exports 
and  imports,  excluding  oil  and  Great 
Lakes  cargoes,  amounted  to  over  5,400,000 
long  tons  in  June,  1922,  and  as  comjiared 
with  only  3,200,000  long  tons  in  June. 
1921. 

Fig'ures  for  the  volume  of  foreign  trade 
of  the  United  Kingdom  for  the  same 
periods  are  not  available.  On  the  basis 
of  value,  however,  taking  into  considera- 
tion changes  in  the  level  of  wholesale 
prices,  the  volume  of  British  foreign  trade 
during-  the  first  six  months  of  1922  was 
somewhat  larger  than  for  the  same  period 
of  1921,  as  well  as  for  the  six  months 
immediately  preceding. 

French  imports  and  exports,  in  metric 
tons,  showed  an  appreciable  increase 
during  the  half  year  as  compared  with  the 
corresponding  months  last  year.  German 
statistics,  although  not  available  for  the 
first  four  months  of  1921,  indicate  an 
increasing  volume  during  1922. 

Shipbuilding. 

More  indicative  of  the  decline  in  ship- 
building than  the  amount  of  work  under 
construction  are  the  fig'ures  for  work 
commenced  as  compared  with  launchings. 
During  the  first  tj^uarter  of  1922  more  than 


500,000  gross  tons  of  shipping  were 
launched  while  less  than  120,000  tons 
were  coimmenced.  Duiing'  the  second 
cxuarter  atboxit  390,000  tons  of  shipping 
were  launched,  while  new  work  aggre- 
gated only  150,000  tons.  This  means  thai 
during  the  first  half  of  the  year  ways 
ca])a,ble  of  accommodating-  approximately 
050,000  tons  of  new  ships  became  vacant. 

World  Tonnage  of  Shipping. 

The  world's  merchant  marine  as  at  June 
30,  1922,  registered  an  increase  of 
2,390,133  tons  over  the  amount  recorded 
for  the  same  date  last  year.  i\  early  half 
of  this  increase  appears  in  the  German 
fleet,  which  jumped  from  ab(mt  654,000 
tons  in  192l'  to  1,783,000  tons  in  1922. 
Taking  steel,  steam  and  motor  ships  as 
representing  seagoing  tonnage,  the 
increase  is  still  g-reater,  amounting  to 
apiproximately  2,644,000  tons. 

The  following  table  shows  the  steam 
merchant  fleets  of  the  principal  maritime 
countries :  — 

Gross  Tons  of  Steel,  Steam  and  Motor  Vessels 
OVER  100  Gross  Tons  each. 

June  30,  1921.  June  30,  1922. 

United  Kingdom    19,288,000    ...  19,053,000 

IJikisli   Dominions    1,950,000    ...  2,201,000 

United  State.s    12,314,000    ...  12,50(;;000 

France   ■.   3,045,000    ...  3,303,000 

(ieinianv    654,000    ...  1,7S3,000 

Ilclland    2,207,000    ...  2,013,000 

Italy    2,378.000    ...  2,1)00,000 

Ja|ian    3.003,000    ...  3,325,000 

Norway    2,285,000    ...  2,237,000 

Other    countries    6,973,000    ...  7,181,000 

Total    54,158,000    ...  56,802,000 


Ship  Sales. 

The  sales  jnice  ot  ships  stifi'ened  slightly 
in  the  first  half  of  1922.  The  average 
price  of  12  cargo  ships  of  from  5,000  to 
10,000  deadweight  tons,  not  over  five 
years  old,  sold  during-  the  last  half  of  1921 
was  £6  18s.  5d.  per  deadweight  ton,  as 
comiiared  with  the  average  of  £7  19s.  for 
12  similar  ships  sold  during  the  fii'st  half 
of  1922.  Although  the  number  of  ships 
used  as  a,  basis  for  the  average  is  not 
large,  it  includes  the  majority  of  the  ships 
of  that  class  reported  sold  during  the 
periods  specified. 


Berthing  Facilities  at  Leith  Dock. 

At  a  meeting  of  Leith  Dock  Commission 
it  was  agreed  to  adopt  the  recommenda- 
tion of  the  Finance  Committee  that 
improved  berthing  facilities  at  the  South 
(juay  of  the  Victoria  Dock  should  be  pro- 
ceeded with,  at  an  estimated  expenditure 
of  £20,000,  of  which  £13,000  winild 
probably  be  classified  as  capital  expendi- 
ture. A  remit  was  made  to  the  Woi  ks 
Committee  to'  see  the  work  carried  out . 
A  statement  of  revenue  and  expenditure 
for  the  tiuaiter  ended  August  15  was  sub- 
mitted and  showed  that  the  total  revenue 
amounted  to  £85,210,  and  that  there  was 
a  total  ordinary  expenditure  of  £41,462 
and   extraordinary   expenditure   on  new 


28 


ENGINEERING    WORLD . 


SEPTEMBER  16,  1922. 


works  of  £9,086,  a  net  surplus  of  £34,632 
being-  left,  as  against  a  net  surplus  for  the 
corresponding  quarter  of  laist  year  of 
£19,046. 


Shipbuilding  and  the  Price  of  Coal. 

Tile  Burntisland  Shipbuilding  Co.  Ltd. 
launched,  on  Saturday  last,  their  four- 
teenth vessel — the  collier  Eveleen,  which 
they  have  built  for  the  Monkseaton  Steam- 
ship Co.  Ltd.,  Newcastle-on-Tyne.  The 
Eveleen  is  252  ft.  in  length,  37  ft.  6  in. 
m  breadth,  24ft.  Sin.  in  depth,  and  of 
2,600  tons  deadweight  capacity.  She  is 
constructed  on  the  "Arch"  principle, 
with  poop  bridge  and  forecastle,  is  specially 
designed  for  the  carnage  of  coal,  and  has 
exceptionally  large  hatches  and  clear 
nolds,  so  that  sire  is  thoroughly  self-trim- 
ming. The  propelling  machinery,  which 
has  been  manufactured  by  Messrs.  Cooper 
&  Greig  Ltd.,  Dundee,  consists  of  triple- 
expansion  engines  having  cylinders  19  in., 
31  in.,  and  57^  in.  in  diameter  respec- 
tively, and  a  stroke  of  33  in.,  supplied 
with  steam  by  two  cylindrical  boilers  each 
13ft.  5  in.  by  10ft.  Sin.,  and  designed 
for  a  pressure  of  180  lb.  The  vessel  will 
have  a  speed  of  10  knots.  Apart  from  the 
engines  and  boilers  the  ship  was  almost 
complete  when  launched. 

Among  those  present  at  the  launch 
weie:  Sir  William  and  Lady  Robertson, 
Mr.  A.  L.  Ay  re,  Mr.  Wilfred  Ayre,  Sir 
Richard  Mackie  and  Mr.  Maxwell  Ballard. 
At  lunch  afterwards  Sir  William  Robert- 
son, chairman  of  the  builders'  company, 
presided,  and  x>i-r.  A.  L.  Ayre,  managing 
director,  in  proposing-  "  Success  to  the 
Eveleen,"  said  it  was  tneir  good  fortune 
to  obtain  the  order  for  that  ship  during 
the  recent  difficult  times,  and  while  the 
contract  price  was  a  cut-throat  one  they 
would  be  pleased  to  repeat  it  for  another 
vessel.  The  most  outstanding  feature  of 
enquiries  for  new  ships  at  present  was 
that  a  relatively  large  proportion  of  these 
wa,s  for  self-trimmers  of  the  size  of  the 
Eveleen,  which  went  to  show  that,  com- 
mercially, this  was  the  size  which  owners 
considered  most  advisable.  Some  owners 
were  waiting  to  place  orders  at  pre-war 
prices,  but  he  thought  that  unless  they 
could  get  coal  down  to.  the  pre-war  level 
these  owners  would  have  to  wait  for  ever. 
Failing  a  substantial  decrease  in  the  price 
of  coal  it  was  only  reasonable  to  expect 
that  the  price  of  steel  would  advance  as 
trade  improved  in  that  industry.  In  spite 
of  the  sacrifices  which  shipbuilding 
employers  and  workmen  had  made,  and 
were  still  making,  the  index  as  to  whether 
further  substantial  reductions  coiild  be 
mad©  in  the  cost  of  ships  lay  in  the  basis 
Drice  of  coal.  If  to-day's  prices  of  coal 
to  home  manufacturers  were  to  be  con- 
sidered as  having  touched  bottom,  then 
for  all  practical  puiposes  to-day's  prices 
of  ships  had  also  touched  bottom.  The 
changed  conditions  in  the  coal  industry — 
the  shorter  working  day  and  the  five-day 
week — might  not  be  sufficiently  realised 
as  having  brought  about  an  entire  change 
in  post-war  conditions  of  industry — in 
prices  and  values.  There  was  also  the 
burden  of  post-war  taxation  to  consider. 
TTntil  the  new  but  fundamental  basis  of 
pricep  and  values  was  fuUy  recognised 


there  could  be  no  confidence  in  trade,  and 
no  revival  could  be  expected.  Although 
there  were  no  very  definite  signs  that 
trade  had  improved  there  was  a  feeling  o± 
increased  confidence  and  a  belief  that  the 
slump  had  been  arrested. 

Major  Streatfield  replied,  and  Sir 
William  Robertson,  speaking  afterwards, 
expressed  the  belief  that  trade  had  touched 
bottom.  At  the  conclusion  of  the  proceed- 
ings Mr.  Ayre  intimated  that  the  com- 
pany had  booked  an  order  for  another 
vessel. 


Bitumastic  Coatings. 

The  steamer  iS^elgora,  recently  launched 
for  the  British  India.  Steam  Navigation 
Co.,  is  the  fifty-first  vessel  of  this  line 
which  has  been  coated  with  Messrs. 
Wailes  Dove's  bitumastic  preservation 
coatings,  whilst  the  steamer  Mongolia, 
launched  on  August  24,  is  one  of  nearly 
60  P.  and  0.  liners,  all  of  which  have 
received  a  protective  coating  of  this  well- 
known  anti-corrosive.  Other  vessels  that 
have  been  recently  coated  by  Messrs. 
Wailes  Dove  Bitumastic  Ltd.  include  the 
steamer  Port  Hunter  and  the  steamer  Port 
Hardy,  both  of  the  Commonwealth 
Dominion  Line;  the  steamer  San  Reverto, 
steamer  San  Rosendo,  and  the  steamer 
San  Macedonia,  belonging  to  the  Eagle 
Oil  Transport  Co.  Ltd. ;  the  steamei- 
British  General,  steamer  British  Gunner, 
steamer  British  Scout,  and  steamer 
British  Premier,  built  to  the  order  of  the 
British  Tanker  Co.  Ltd. ;  the  steamer 
Scottish  Strath  and  steamer  Scottish 
Castle,  two  of  the  new  vessels  ordered  by 
the  Scottish  American  Oil  Co.,  and  the 
new  caisson  recently  launched  by  Messrs. 
Swan,  Hunter  &  Wigham  Richardson 
Ltd.,  for  the  Port  of  London  Authority. 


High  Costs. 

Speaking  at  the  launch  of  a  Holt  liner 
at  Messrs.  Hawthorn,  Leslie  &  Co.'s  ship- 
yard at  Hebburn,  Mr.  J.  Batey,  managing- 
director,  said  that  the  prospects  of  the 
industry  were  not  veiy  encouraging. 
Employers  and  men  in  the  shipyards  had 
made  sacrifices,  but  the  shipowners  weie 
affected  by  the  fluctuating  exchanges,  and 
with  low  freights  they  could  not  make 
their  ships  pay.  Dues  were  also  double 
what  they  were  on  the  Continent,  and 
loading  and  discharg*ing  charges  were 
much  too  high.  The  Tyne  dues  were  twice 
as  much  as  those  of  Hamburg  and  Amster- 
dam. The  new  linei- — named  the 
Autolycus — is  a  single-screw  steamer,  and 
her  dimensions  are  452  ft.  by  58  ft.  by 
35  ft.  3  in.,  and  she  will  have  a  dead- 
weight carrying  capacity  of  about  9,600 
tons.  She  is  constructed  with  a  specially 
designed  raked  stem  to  minimise  the 
amount  of  damage  in  the  event  of  colli- 
sion and  also  to  give  special  protection  to 
ropes,  and  has  a  counter  stern. 

The  vessel  is  of  the  iwo-deck  type,  with 
poop,  bridge  and  forecastle.  Three  holds 
are  arranged  with  large  hatches  suitable 
for  cargo  of  a  bulky  nature,  such  as 
machinery  and  Colonial  plant,  and,  in 
addition,  two  insulated  holds  are  arranged 
for  can'iage  of  frozen  cargo,  and  one  hold 
is  arranged  as  deep  tank.  The  vessel  has 
eight  watertight  bulkheads,  23  derricks 


suitable  for  2-ton  to  10-ton  lifts,  and  one 
special  derrick  for  dealing  with  loads  up 
to  40  tons,  and  18  steam  winches  are 
fitted  for  the  rapid  handling  of  cargo,  one 
specially  large  lifting  barrel  geared  to  the 
windlass  is  provided  for  dealing-  with 
heavy  lifts. 

Spacious  accommodation  is  provided  for 
a  limited  number  of  first-class  passengers 
in  a  large  deckhouse  on  the  bridge  deck, 
where  the  engineers'  saloon,  pantries  and 
storerooms,  etc.,  are  also  arranged.  The 
captain's  and  officers'  accommodation  is 
situated  in  a  steel  house  on  top  of  the 
saloon  house,  and  above  this  a  chart  and 
wheel  house  is  arranged  on  the  flying 
bridge.  Officers'  and  engineers'  smoke- 
room  is  provided  in  an  island  house  under- 
neath the  boat  deck.  The  petty  officers 
are  arranged  in  steel  sidehouses  abreast 
the  engine  casing. 

The  vessel  is  fitted  with  double  reduc- 
tion geared  turbines  of  the  Parsons 
impulse  reaction  type,  working  at  a  steam 
pressure  of  220  lb.  Superheaters  are  fitted 
to  give  200  deg.  superheat.  Ahead 
manoeuvring'  valves  are  fitted  with  the 
Aspinall  patent  governor  cut-out  gear, 
controlled  from  the  forced  lubrication 
system,  while  the  astern  manffiuvring- 
valves  are  of  the  Hawthom-Cockbum 
patent  mixing  type.  This  valve  was 
specially  devised  to  overcome  the  risk 
involved  in  supplying  high  superheated 
steam  suddenly  to  the  astern  turbine.  In 
operation  the  degree  of  superlieat  which  it 
is  desired  to  allow  for  astern  turbine  is 
fixed  upon,  and  adjustment  made  to  allow 
ample  circulation  through  the  superheater 
tubes  to  prevent  burning.  The  boilers  aie 
of  the  horizontal  multitubular  type  and 
fitted  with  Howden's  system  of  forced 
draught.  The  turbines  are  designed  to 
give  6,500  s.h.p.  continuously  at  sea. 


The  New  Anchor  Liner. 

The  new  Anchor  Line  steamer  Tuscania, 
built  by  the  Faii-field  Shipbuilding  & 
Engineering  Co.,  ran  her  trials  on  the 
Firth  of  Clyde  on  September  8. 

At  the  luncheon  on  board.  Sir  Alexa-jidin 
Kennedy,  managing  director  of  the  Fair- 
field Shipbuilding  Co.,  the  builders,  said 
never  in  the  history  of  our  shipbuilding 
industry  had  there  been  such  a.  dearth  oi 
new  orders  as  there  had  been  for  the  last 
tAvo  years.  There  were  few  industries  in 
the  counti-y  which  had  done  more,  or  even 
as  much,  to  adjust  the  gap  between  cost.^ 
of  production  and  the  market  values  of 
ship's  tonnage.  Apparently  they  had  not 
yet  reached  the  point  when  that  gap  was 
closed,  but  he  was  hopeful  the  industij; 
would  make  one  further  effort,  and, 
although  the  world  conditions  were  such' 
that  full  prosperity  could  not  be  restored 
to  us  for  some  time,  that  there  would  be 
enough  response  from  the  shipowuing 
community  to  coinjiensate  for  the  sacrifice 
that  had  been  made  in  managenieut 
organisation  and  labour  costs. 

Rear- Admiral  Sir  Douglas  BrowniDg.i 
who  also  spoke,  mentioned  tlial  on  Mon- 
day morning  next  in  the  Faii-field  ship- 
yard there  Avould  be  only  180  in«i 
innploved,  and  70  men  in  the  engine  works 
—250"  in  all.  I 
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MOTORS  AND  ROAD 

TRANSPORT. 

^pan  Takes  Fewer  American 
I  Automobiles. 

'IReports  that  Eiiiopean  cars  are  gaining 
^  popularity  in  the  Japanese  market, 
fing  to  their  low  fuel  consnmption  and 
■w  horse  power,  seem  to  'be  verified  by  the 
'icrease  in  exports  to  that  co\intrv  from 
'^•e  United  States. 


,|se  of  Tractors  in  India. 

^As  a  result  of  recent  tractor  experi- 
jents  in  the  United  Provinces.  India,  it 
stated  that  the  total  cost  of  breaking 
[{  acres  of  land  was  Rs.  1,413-10-6,  while 
!.e  estimated  value  of  the  produce  was 
6.1,576.  The  land  selected,  however, 
us  difficult  of  being  taken  under  culfi- 
ition  and  it  is  thought  that  with  experi- 
iice  the  cost  would  'be  greatly  reduced. — 
'euter. 


hina:  Large  Stocks  of  Automobiles 
on  Hand, 

!)  Manufacturers  of  motor  vehicles  who 

e  desirous  of  entering  the  Chinese 
^^arket  should  not  do  so  within  the  next  six 
jonths,  says  a  U.S.  Consular  Report.  The 

■ocks  of  dealers,  who  usually  handle  two 
three  makes,  are  large  at  the  present 

me  and  are  ibeing  disposed  of  slowly, 
i  owever,  the  good  roads  movement 
i'augurated  in  1921  is  spreading  over  a 
1  eat  part  of  the  countiy,  and  the  market 
iL  China  will  bear  watching,  he  states. 


otor  Vehilces  on  Angolan  Budget. 

The  Angola,  Budget  for  the  fiscal  year 
;)22-23    carries    an    item    of  800,000 

iciidos  (about  56,000  dols.  at  pre- 
l»nt  rate  of  exchange)  for  the  acquisition 

'  passenger  cars,  motor  trucks,  and  motor 
'/■cles.    Light  types  will  undoiibtedly  'be 

'?sired'  as  the  roads  of  Anwla  are  such 
jiat  trucks  weighing  more  than  5  000  lb. 

hen  loaded  experience  difficulty  in 
perating  outside  of  the  towns  and  also 
hmage  the  roads  which  are  not  macada- 
-ised.  American  trucks  are  well  liked  in 
I  ngola. 

:alian  Motoring  Grand  Prix. 

,  The  Grand  Prix  of  the  Automobile  Olub 
j^r  Italy,  decided  over  a  course  of  800  kilo- 
iietres.  resulted  as  follows:  — 
[  (1)  "Ro^dino  (Tiat).  5hr.  43min.  13  sec. 
1'  (2)  Felice  TsTazzaro  (Fiat),  two  laps 
i'  'behind. 

[  (3)  Viscaya  (Burgatti),  eight  laps 
I  'behind. 

j  Bordino  'beat  the  record  for  10  kilo- 
.  letres  in  the  54th  lap,  which  he  accom- 
[lished  in  4min.  5  sec,  an  average  speed 
j'f  H7  kilometres  Der  hour. 

There  were  eight  comTDetito'-s.  the 
iachine'5  'beincr  three  Fip+s.  two  Diat^^-^s. 

Heims,  and  one  Burgatti.  The 
jJritish  machines  entered  for  ■'"he  race 
I.Tatched,  as  also  the  Austrian  Daimlers, 
'  fter  the  fafal  accident  to  the  driver, 
'Vederirk  Xnhn,  recently. 


American  Assembling  Plant  in  Denmark 
to  be  Enlarged. 

A  large  American  automobile  manufac- 
turing concern  recently  pui'chased  a  tract 
of  land  from  the  city  of  Copenhagen  in 
order  to  enlarge  its  assembling  plant  in 
that  city.  It  is  expected  that  the  plant 
will  be  ready  for  occupation  by  April  1, 
1923,  and  that  the  num'ber  of  employees, 
which  at  present  is  about  350,  will  be 
almost  tripled,  enabling  the  factoiy  to 
augTnent  the  daily  output  of  63  cars  and  to 
supply  the  increasing  demands  from  the 
tei-ritory  covered,  which  includes  not  only 
Scandinavia  but  also  Finland,  G-emiany, 
Poland  the  Ukraine,  and  the  Russian 
Baltic  States. 

American  Cars  on  the  Continent. 

With  a  view  to  increasing  America's 
motor  trade  on  the  Continent,  Mr.  D.  G. 
Anderson,  general  manager  of  the  Cycle 
and  Motor  Corporation,  of  Rochester, 
New  York,  has  come  to  Europe.  He 
arrived  at  Livernool  on  Saturday  last  'by 
the  Canadian  Pacific  liner  Montclare. 
He  stated  in  an  inteiwiew  that  his  com- 
pany had  hoped  to  ouen  a  large  motor 
manufacturing"  works  in  England,  as  the 
33^  tariff  duty  was  keeping"  American 
motor  cars  and  cycles  out  of  Great 
Britain.  They  had  since  decided,  how- 
ever, not  to  manufacture  in  England 
owing  to  labour  conditions,  pai"ticularly 
the  restrictions  govei-ning  output  by  trade 
unions.  He  said  Ford  motor  cars,  which 
can  attain  a  speed  of  30  miles  per  hour, 
are  selUng-  at  £75  and  the  Evans  power 
cvcle,  which  weighs  only  701b.,  is  com- 
pletely equipped  with  electric  light,  and 
has  a  sneed  of  30  miles  an  hour,  is  pur- 
chaseable  at  £25  in  the  United  States. 


Abovjt  Tyres. 

A  A'erv  great  deal  of  interest  continues 
tn  be  taken  in  the  British  t^Te  industry 
which  it  is  widely  felt  has  not  had  nuite  a 
-•miare  deal  frojn  the  Government.  "We  do 
not  propose  to  di«ous'si  this  aspect  of  the 
subieci  as  i+  has  already  received  attention 
[u  these  columns.  It  is',  however,  very 
Erratifving  to  be  able  to  report  ven^  siihstan- 
tial  imprnvpinPTit  in  the  quality  of  British 
t\Tes.  Mr.  S.  F.  Edge  vsays  thev  have 
improverl  four  timeis  snice  the  war.  but  wo 
am  inclined  to  think  that  he  gren+h- 
exaggerates  the  extent  to  which 
improvement  has  taken  place.  At  the 
same  time,  the  writer  can,  as  a  motorist, 
bear  testimony  to  the  fact  that  British 
t\'res  are  very  much  better  in  rioint  of 
mileage  gi^'^en  than  they  were.  There  are 
tyres,  however,  that  are  most  disappoint- 
ing. It  may  be  the  method  of  construc- 
tinu  :  flip  fabrio  may  not  be  good,  or  th*^ 
composition  of  the  rubber  may  make  it 
perish  or  disappear  ton  easily.  So  far  as 
construction  goes,  it  will  not  be  lono-'before 
cord  tvres  hold  complete  sway.  The  cord 
method  of  building  the  carcass  of  the  tyre 
i^  more  scientific  No  part  of  it  lias  to  be 
s+retc^ied  or  unduly  distorted  when  being 
'ihaped,  as  is  the  case  with  canvas  fabrics. 
Consequently,  the  stressies  that  are  set  up  in 


use  have  no  weak  spots  to  work  on..  Well- 
constructed  tyres  should  remain  perfectly- 
cool  in  use.  The  writer  is  using  a  set  at 
the  moment  that  get  exceedingly  hot 
in  a^  fast  run,  say,  of  50  miles.  That 
heat  tends  to  destiroy  the  material  of  the 
tyre,  so  that  it  is  short  lived. 

Mr.  Lionel  Rapson  has  for  some  years 
been  studying  the  tyre  problem,  as  he  con- 
siders it  the  last  gi"eat  nuisance  which 
motorists  have  to  contend  with.  In  par- 
ticular he  has  given  himself  to  the  work  of 
making  punctures  impoissible.  The  Siame 
remark  applies  to  bursts.  In  fact  he 
guarantees  the  tyres  he  is  now  making 
under  his  name  and  patents  against  botli 
troubles.  We  have  a  section  of  a  Rapson 
cover  and  tube  before  us  as  w^e  write,  and  it 
certainly  sugirests  itself  as  being  capable 
of  very  big  mileages,  whilst  it  would  need 
to  be  a  very  determined  nail  or  whatnot 
that  could  gain  admission  to  the  interior 
or  air  chamber  of  the  inner  tube. 


Big  Pneumatics  for  Commercial  Motors. 

It  is  stated  that  giant  i)neumatics  have 
not  taken  on  to  the  extrnt  that  was 
expected  of  them  this  year.  Whatever 
may  be  the  truth  as  regards  motor  chara- 
bancs and  other  passenger  -  carrying 
veliicles,  there  is  certainly  no  great  rush 
on  the  part,  of  motor  lori-y  owners  to  fit 
them.  As  a  matte-r  of  fact,  whatever 
value  they  may  possess  they  are  not  cheap 
tj  buy,  and  it  is  still  problematical 
\yhether  theii-  ir*e  would  effect  any  reduc- 
tion in  the  repairs  and  maintenance  bill, 
that  is  to  say,  any  reduction  that  could  be 
usefully  set  against  the  extra  cost  of  the 
lyres.  It  should  be  borne  in  mind  tha+ 
coimnercial  vehicle  owners  have  found 
solid  rubber  tyres  very  satisfactor-^-  for  the 
nurpose  where  a  generous  section  has 
been  used,  and  where  overloading  has  not 
persistently  taken  place.  And  these  people 
will  take  a  lot  of  persuading  that 
pneumatics,  costing  many  iimes  what  solid 
<^vres  cost,  give  coiresponding  better 
resrultis . 


The  Value  of  Good  Springing. 

Although  by  no  means  unimpressed 
by  the  advantage's  of  big  pneumatic 
tyres,  tJie  writer  bebeves  that  more 
careful  attention  to  the  springing  of 
heavy  motors  will  brin-cr  about  tbe 
sams  result"^.  It  is  imp  that  the  tyres 
wipe  o^-'i^  road  stocks  at  the  7>oint  of  con- 
tact with  the  road,  whereas  the  isorings 
only  begin  to  act  after  the  stock  has 
touched  +he  wheels  and  axle=.  Still  it  is 
argued  that  what  is  required  is  the  pro- 
tection of  the  load  on  the  one  hand  and  the 
mechani.e-m — en.frine  pnd  transmis'^ion — on 
the  o+her;  crood  sprino\s  and  solid  tyres 
■should  to<rether  be  sufficient.  Of  course, 
'f  high  speeds  over  bad  roads  are  going  to 
be  indulged  in,  then,  of  course,  a  different 
problem  arises;  but  there  are  deflni+e  letf^^ 
iTiaximnr-  cmeeds  to-dav.  and  both  solid 
^  "i-es  and  heavy  motor  -^-ehicles  are  cor- 
-  tract-^d  for  th°se,  as  well  as  for  the  maxi- 
mum loadis  to  be  carried.  Tt  is  no  use 
?;ning  to  extra  expense  eA'en  in  the  case  of 
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thino-s  like  hdg;  air  tyres  unless  tlie 
expense  involved  can  be  thorouglily 
julsiified. 

Petrol  Prices. 

There  kas  been  some  discussion  in  motor 
transport  circles  about  the  prospects  of  an 
early  fall  in  the  price  of  peti'ol.  Every 
penny  that  can  be  taken  off  the  cost  of 
running'  motors  makes  them  much  more 
profitable,  and  fuel  is  still  an  important,  if 
not  the  most  important,  source  of  expense. 
E\'en  a  penny  ])er  galhm  oft'  the  bulk  price 
of  petrol  would  be  an  excellent  contribu- 
tion to  economical  transport.       But  it  is  to 

ho])ed  that  the  reduction  when  it  comes 
will  be  several  pence  per  gallon,  for  there 
are  all  the  signs  that  the  oil  companies 
can  afford  to  make  this  reduction.  Motor- 
ing* would  certainly  benefit,  for  many 
])e()])le  woaild  use  their  cars  a  g-reat  deal 
more.  All  reductions  of  prices  help  to 
increaise  consumption.  That  is  to*  say,  if 
there  is  any  demand  at  all.  Gi'eat  suiiidies 
of  oil  are  coming  from  the  Eastern  fields, 
and  still  greater  supplies  are  anticipated, 
so  that  it  is  not  unreaisonable  to  expect 
that  luiiS  been  put'  upon  the  market  by  the 
reflected  in  lower  jirices  to  consumers. 

On  the  subject  of  fuel  it  will  not  be  out 
of  place  to  refer  to  the  new  benzole  mixture 
that  has  been  put  upon  the  market  by  the 
National  Benzole  Company.  It  conisists  of 
50'  per  cent  petrol  and  50  per  cent 
benzole,  which  it  hias  been  found  gives 
better  results  than  petrol  p'ure  and  simple. 
There  is  no  difference  in  point  of  price  as 
compared  with  petrol,  but  it  is  good  and 
helps  a  native  industry.  It  cannot  fill  all 
our  requirements  for  motor  fuel,  but  its 
effect  upon  the  oil  market  is  none  the  less 
important. 


Light  Lorries  and  Trailers. 

Thei'e  is  a  general  impression  that  the 
supply  of  heavy  lorries  is  still  in  excess  of 
all  requirements,  and  that  manufacturers 
would  be  well  advised  in  making  nothing 
above  two  tons  load  capacity.  Builders  of 
trailers,  so  the  writer  is  informed,  are  find- 
ing a  noticeable  demand  for  trailers  to  be 
run  in  oon junction  with  lorries  of  2  or  3 
ions  ciapacity  and  on  rubbier  tyres.  liight 
bjriies  are  certainly  to  be  preferred  to 
heavy  vehicles  if  the  laMer  are  never  likely 
to  be  fully  loaded.  It  is  unfoi'tunately  too 
ti'ue  that  mia.ny  3  and  4  ton  lorries  are 
being  run  half  empty,  mainly  because  there 
is  not  that  volume  of  transport  to  bie  dealt 
with,  and  partly  beciauise  there  are  more  of 
these  heavy  vehicles  in  service  than  there 
ought  to  be. 

In  the  case  of  a  2  ton  capacity  veliicle  or 
even  up  to  50  owts.  if  it  is  found  that  theiv 
are  freiiuent  occasions  on  which  a.  biigger 
lorry  would  be  the  more  useful,  these  can  be 
met  by  the  iirovision  of  a  trailer  capahle  of 
laking  an  additional  1  or  2  tons.  The 
power  of  a  lorry  is  by  no  means  all 
exhausted  in  carrying  a  load,  and  the  addi- 
tional tonnage  hauled  helps  to  reduce  tho 
ton  mile  charge  very  materially.  The 
Irailer  has  this  merit,  tlnat  it  can  be 
detaicluMl  and  left  for  a  load  while  the  lorrv' 
goes  somewhere  else.  There  is  ])lenty  of 
I'oom  lor  ihiis  form  of  combination,  and 
given  the  right  type  of  trailer,  heavy  types 
of  motor  wagons  can  be  usefully 
eliminated. 


AEROPLANES  AND  AIR 
TRANSPORT. 

The  Big  Race. 

The  winning  of  the  i-ound  Bi-itain  flight 
by  Captain  F.  L.  Barnard  in  a  D'.H.4d 
machine  was  a  fine  perforniancc.  His 
speed  average  of  1271-  miles  iter  hour  oA-er 
the  810'  mile  course  will  take  some  beat- 
ing next  year.  Of  the  21  conipetiitors  1 1 
completed  the  course. 

The-  subsidiary  juizes  given  Irave  been 
awai  It'll  as  t'oHowsi :  — 

Folly  pouiiids  gnA-en  by  the  Corporation 
of  (jla«igow  for  first  arrival  at  Glasgow  to 
F.  Tj.  Barnard. 

Twenty -five  pounds  pi-psented  bv  the 
M (inches I '  r  (' i/iir/] I'lii  fci-  ihv  fa^lost  handi- 
cap time  bclwct'ii  ( i  his<.;(iw  and  Manclii'ster 
to  A.  R.  Butler. 

Cup  valued  at  £'25  lU'esented  by  Mr. 
William  Kayley,  of  Manchester,  for  the 
second  fastest  handicap  time  between 
(rlasgow  and  Manchester  to  F.  Tj.  Barnard. 

Twentv-five  pounds  presented  by  the 
Newcnstle  Chronicle  for  the  fastest 
handicap  tim-j  between  Croydon  and  New- 
castle toF.  L.  Barnard. 

Fifty  guineas  presented  by  the  Mian- 
chesfer  City  Council  for  the  fasteist  handi- 
cap time  between  Croydoai  and  Manchester 
to  F.  L.  Barnard. 

Fifty  pounds  given  by  the  Bristol  Aero- 
plane Co.  for  the  fa-stesl  handicap  time 
from  Croydon  to  Bristol  to  F.  L.  Barnard. 

Piece  of  plate  presented  by  the  Bristol 
E€tary  Club  foir  fastest  time  from  Croydon 
to  Bristol  with  engine  of  ovea  200  h.p.  to 
F.  L.  Barnard. 

Bristol  Stock  Exchange  plate  for  fastest 
handicap  time  between  Croydon  and 
Bristol  with  engine  of  20f)  h.p.  or  under  to 
F.  P.  Eaynliam. 

Piece  of  plate  given  by  Mr.  Featherstone 
Whitty,  of  Bristol,  for  fastest  handicap 
time  between  fxlasgow  and  Bristol  to 
A.  S.  Butler. 


Competition  for  Small  Aeroplanes. 

Next  May  a  competition  will  take  place 
in  France  for  small  aeroplanes  weighing 
not  more  than  4401b.,  and  with  motors  of 
less  than  10  h.p.  over  a  course  of  312 
irriles. 

The  o'bjeot  of  the  competition,  for 
which  prizes  will  be  given,  says  a  Times 
correspondent,  is  to  encourage  the-  con- 
struiction  of  small  aei-oplanes  with  light 
motors,  "  motor-aviettes,"  which  will 
make  the  practice  of  flying  aocessible  to 
everylbody. 

Tkis  year's  competition  for  the  Deutsch 
de  la  Meurthe  Cirp,  which  will  take  place 
at  Yillesauvage  aerodrome,  near  Etampes. 
on  Septem'ber  30,  engages  special  atten- 
tion. Braohpapa,  wlio  flew  at  a  speed  of 
209  miles  an  hour  on  August  26,  has 
entered  for  the  cup.  He  will  use  an  areo- 
olaiic  cairying  a  700'  h.j).  nHrtor.  The 
English  airman  Heilbeit  James  is  also  an 
entrant.  He  will  use  a  machine  of  450 
h.p.  Six  French  competitors  have  pre- 
sented themselves  and  there  will  'be  an 
eliminato-iy  test  on  September  29  to  choose 
the  three  required. 

M.  Tito  Tiandi  has  offered  a  ]nize  for 
the  longest  round  flio'ht  made  befor(> 
Odoher  31.  1923.  'by  a  French  aUder  who 
lands  within  1,000  yardis  of  his  starting 
point . 


Air  Terminus. 

Si  long  r('j)i  es('ntations  are  now  bein 
made  to  the  Civil  Aviation  Department  ( 
the  Air  Ministry  in  favour  of  an  ai 
terminus  nearer  to  London  than  th 
present  air  station  at  Croydon. 

It  is  learned  at  the  Air  Ministry  tlia 
n )  final  decision  will  be  taken  until 
committee  has  reported,  and,  in  spite  ( 
the  grounds  of  urgency  i)ut  forward  i 
some  of  the  representations,  the  Civ 
Aviation  Department  consider  that  th 
question  is  one  of  future  retiuirement 
rather  than  immediate  emergency. 

All  jnactiial  suggestions  ot  suitall 
sites  which  may  be  received  will  be  caii^ 
fully  considered.  Wormwood  Scrubli 
has  been  suggested  and  there  are  als 
the  obvious  claims  of  Hendon  and  CrickU 
wood.  Croydon  is  consiclered  by  man 
pilots  to  be  a  most  favourable  situatim 
from  the  flying  point  of  view,  but  tli 
distance  from  London  and  the  lack  i 
adequate  rapid  transport  between  Londo 
and  Croydon  is  a  distinct  disadvantage. 


AMERICAN  AERO  CONGRESS. 

(FliOM    AN     AmEKICAN    CoK  J;  KS  I'OXDENT.) 

The  second  National  Aero  Congress  aiK 
National  Airplane  Eaces  will  he  held  i 
Detroit,  Michigan,  in  October.  Tli 
Curtiss  Marine  Flying  Trophy  Race  wii 
be  held  on  October  7.  More  than  a  doze 
seaplanes  and  flying  iboats  have  bee 
entered  so  far  in  this  over-water  classi 
which  is  the  premier  event  in  niarin 
aviation. 

On  October  12,  13  and  14  a  series  o 
races  for  overland  'planes  will  be  hek 
chiefly  among  them  being  the  Pulitze 
Trophy  Race.  To  date  there  are  2 
entries  for  the  Pulitzer  contest.  It  i 
believed  these  entries  will  break  th 
world's  record  made  in  last  year' 
Pixlitzer  race.  Other  races  will  be  htl 
for  large,  multi -motored  'planes,  ligh 
commercial  machines  and  two-passengei 
observation  'planes.  In  all,  10,000  doh 
in  money  prizes  and  30,000  dols.  worth  o 
gold  and  silver  trophies  will  be  awarded 

On  the  date.s  of  the  races  foi-  overland 
'planes  the  second  American  Aero  CongTesi 
will  convene.  Delegates  aie  beiii; 
appointed  from  more  than  00  cities  in  tlr 
ITnited  States.  They  will  come  to  Detroi 
principally  to  organise  a  permanen 
national  aeronautic  association. 

The  delegates  to  the  Second  Nationa 
Aero  Congresis  will  draft  the  constitutiDi 
and  bye-laws  of  this  representative  organ 
isation.  Representatives  of  the  Nationa 
Air  Association  and  the  Aero  Club  n 
America  are  co-operating  with  the  advaiici' 
committee  of  500'  prominent  men  in  tin 
initial  work  incident  to  the  organisation 

The  principal  national  business  to  cointj 
before  the  delegates  will  he  the  drafting  o'l 
a  ?)rogranime  to  hasten  the  ado])tion  oi: 
federal  air  laws  and  the  formation,  by  Ad 
of  Congress,  of  a  Bureau  of  Civil  Aeroi 
nautics  in  the  Depailnient  of  Commerce 
Need  for  Air  Laws. 

For  three  or  four  years  Cong'ress  ha-'j 
had  many  measures  under  considernticn ' 
legislation  which  would  place  civilian  flv- 
ing  under  Federal  jurisdiction.  The  F.^^ 
Anny  Air  Service,  the  Naval  Bureau 
.\eronautics  and  the  F.S.  .Vir  Mail  Srr- 
vice  are  functioning  with  an  efficiein'V 
a  ppro\iniat(l  V  100  j)('r  cent.       l^lnn'  artj 
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idited  with,  fai-reaeliiiig'  development s 
military  aud  naval  aerial  operation.^, 
1  are  the  equal,  iu  mauy  respects 
'lerior,  to  siniilai-  aii'  forces  abroad.  But 
■  military  and  naval  aii-  forces  are  not 
liidicapped  by  lack  of  jurisdiction.  Each 
i  its  hig'hly-trained  executive  and 
•cialised  personnel. 

With  civilian  aviation  i(  is  different, 
,;the  public  has  lost  sight  of  ihe  peaceful 

i;ibutes  of  aircraft  it  is  due  for  a  change 
,  vision.     A  means  of  transport  which 

•ried  more  than  150,0001b.  of  parcel 

light  and  approximately  250,000  pas- 
{gers  last  year  must  eventually  attract 

ficient  public  attention  to  penetrate  the 
lis  of  Congress. 

civilian  operators,  designers  and  finan- 
'1  suppoi"ters  of  aviation  urge  the 
yernment  to  do  isomething  to  create 
'^deral  suijei-vision  over  civilian  flying, 
r  several  montks  this  nation-wide 
*nand  has  been  expressed  in  the  Wads- 
'Irth  Bill. 

flerything  Regulated  Except 
Aviation. 

Operators  and  constructors  have  been 
I  ween  the  devil  and  the  deep  blue  sea, 
.a  manner  of  speaking".  They  have  not 
*!n  controlled  by  national  authority  in 
ly  fonn ;  and  after  all,  control  is 
,<iouymous  with  protection.  To-day  any- 
iy  can  fly  in  any  sort  of  an  old  crate 
,:iout  a  licence.  In  a  country  where  one 
.mires  a  licence  to  hunt,  marry,  keep  a 
r,  build  a  house  or  dig'  a  tunnel,  one  can 
anything"  he  wants  to  in  the  air  without 
A  (iualifying-  for  his  job  or  making*  his 
,ing'  machine  airworthy. 
More  than  90  per  cent  of  the  aircraft 
ridents  in  America  are  caused  iires- 
.isible  persons  operating-  unairworthy 
,ohines.  It  has  led  to  many  serious 
"idents  and  has  Icept  capital  out  of  com- 
rcial  aviation,  the  sort  of  aviation  that 
needed  if  we  are  to  develop  aerial  trans- 
act facilities  to  a  point  where  they  shall 
iwide  an  adequate  reserve  which  our 
^3ellent  army  and  navy  air  forces  may 
w  upon  in  an  emergency.  The  Wads- 
'rth  liill  has  been  in  the  House  Com- 
'ttee  on  Interstate  and  Foreign  Ooni- 
'rce  since  last  February.  Why  it  has 
:  been  ibrought  out  and  acted  upon 
pod\-  knows. 

Ihe  aviator  points  to  ihe  niotorisl  who 
i> first  fought  highway  laws,  but  who  now 
■nestly  supports  them. 
All  ihe  (rieat  I\>wers  have  national  air 
;-s   except    ihe    United    States.  Tlie 
^luidian    Air    Board    prohibitsi  flying 
ere  the  pilot  ha^  iioi  been  licensed  or 
I     ])laiie     uiiiegi^ici'cd.       Pilots  arc 
'iniined  and   Iheir  machines  insjicclcd 
■iodically.     American  pilots  arc  aiHo- 
tically  barred  from  flying  over  Ca na- 
il territory  because  they  are  not  licensed 
I  this  country.  The  Canadian  Air  Boai-d, 
vvever,   has  ccnirteously  extended  pci- 
ssion  to  our  army  and  navy  aviatoi-s  on 
■  grounds  that  their  record  proves  rigid 
!  ining  and  general  efficiency. 

I  ces  over  Canadian  Waters. 

ij^-wo  of  the  courses  in  the  National  Aero- 
be Races  at  Detroit  extend  over  Lake 
Clair,  part  of  which  is  C'anadian  teiri- 
y.  Due  to  our  lack  of  national  nir 
visiundithe  Clanadian  proscrij)!  ion  a^n  in^l 
!■  hit-and-miss  civilian  flying,  civilian 
ries  in  the  races  would  be  barred. 

iPhe  Canadian  Air  Boaixl  has  been 
nested  to  lift  the  ban  foj-  the  pui-posc 

'  the  races.     Meanwhile,  strong  r(>i)ic- 
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sentations  will  be  made  at  the  Aero  Con- 
gress asking  the  legislative  branch  of  the 
American  Government  to  remedy  the 
situation  by  the  immediate  pa.s.siage  of  the 
Wadsworth  Bill. 

The  Aero  Congresis  alone  would  be  im- 
portant from  tlie  national  viewpoint,  but 
the  National  Aeroplane  Races  will  attract 
thousands  of  visitors  to  Detroit.  Official 
observers  are  being  sent  by  foreign 
Governments. 

They  know  that  the  army,  navy  and 
marine  corps  air  forces,  as  well  as  many 
civilian  constructors,  have  developed 
nearly  40  different  types  of  aeroplanes  in 
the  last  two  years.  The  races  afford  the 
tijst  opportunity  to  test  these  machines 
under  conditions  which  will  disclose  their 
()Ualities  of  speed,  endurance  and  all- 
lound  efficiency.  It  is  believed  that 
sevei  al  l  ecords  will  be  made,  as  more  than 
a  dozen  machines  are  being"  built  foi-  an 
avei-age  speed  of  200'  miles  an  houi-  over  a 
closed  couree  of  IGOmiles.  Several 'planes 
are  being  secretly  built,  their  general 
.specificat ions  remaining"  a  mystery  until 
the  l  ilies  of  the  race  force  the  constructors 
to  de-scribe  them  in  official  enti-j"  blanks. 

The  Pulitzei-  Trophy  i"ace,  while  a  con- 
test for  the  fastest  land  machines,  will  be 
held  over  a  triang"ulai'  course  of  40'  miles 
to  a  lap  (four  laps,  or  160  miles)  the  entire 
course  being  over  the  waters  of  I^ake  St. 
Clair,  with  the  exception  of  the  starting 
and  finishing  point  at  Selfridge  Field. 
Mt.  Clemens,  Mich.,  where  a  monster 
grand  stand  is  'being  built  to  accommodate 
the  thousands  who  usually  attend  national 
sporting  events.  The  National  Aeroplane 
Races  this  year  will  be  as  important  as 
the  national  motor  car  races  in  early  days 
because  they  will  bring  out  the  qualities 
and  defects  in  the  various  flying-  machines. 
Which  is  another  reason  why  foi-eign 
Governments  are  watching  this  year's 
events  so  closely. 


MOTORLESS  FLIGHT. 

By  Glen  H.  Uuktlss. 
in  vieiw  of  the  important  pait 
which  M:r.  G.  H.  Curtiss,  of  the 
Curtiss    Aeroplane    and  Motor 
Corporation,      is      playing  in 
endeavouring  to  solve  the  prob- 
lem   of    motorless    flight,  the 
following   arti("le   by   the  well- 
known  aeronautical  pioneer  is  of 
exceptional  interest:  — 
The  astounding  success  of  the  Geinian, 
Heutze  n,  m  lemaining  aloft  in  a  motorless 
aiiplane  for  two  hours  and  ten  seconds 
opens  the  door  to  a  new  phase  in  aero- 
nautical development. 

This  achievement  may  be  regarded  as  a 
direct  result  of  the  resltiiotions  in  aviation 
im])o.sed  on  Germany  by  the  terms  of  tlie 
Vt'vsuilles  treaty.  Necessity  is  ever  the 
mother  of  invention,  and  when  the  vaii- 
quislied  were  told  by  the  victors  that 
aeiial  experimentation  could  be  carried  on 
(mly  with  low-powered  aircraft,  the 
inevitable  im])etus  was  given  to  gliding 
and  soaring  flight. 

At  the  beginning  of  the  twentieth  century 
many  inventors  in  various  pai-ts  of  the 
worhl  were  Iniilding  and  trying"  out  gliders. 
It  was  the  necil  I  111  |)iefaceto  motor-driven 
iliglit.  In  1!)()7  we  constructed  and  flew 
several  gliders  of  flimsiy  fabric  and  wood 
construction.  Shoving  off  from  the  800' ft . 
Iiills  in  the  vicinity  of  Hianimon(,lsport , 
N.Y.,  we  glided  safely  and  s'uoce.Sisf ully  foi' 
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some  seconds.  Our  gliders  were  equipped 
with  one  elevator  simply  and  had  but 
little  inherent  stability.  We  were,  then 
chiefly  intere.sted — ^as  were  most  of  our 
contemporaries — in  solving-  the  problem  of 
control.  At  that  early  date  this  .  was 
accomplished  often  by  shifting"  the  body. 

The  Germans,  having  been  denied  the 
privilege  of  woTkling  out  their  ideas  along 
the  lines  of  great  size  and  swiftness,  set 
■about  the  less  spectaculai"  but  very  signifi- 
cant problem  of  designing"  low-speed,  high- 
lift  aircraft.  Expeiimentation  along  this 
line  has  been  going  on  since  1919,  though 
the  flights  last  year  in  the  Rhone  Valley 
were  the  first  public  demons!  i  at  ions.  The 
Germansi,  unhampered  as  \\  e  w  ei  e  t  wenty 
years  ag-o  by  inijjerfect  control,  and 
])ossessing-  praiotical  knowledge  which  no 
one  had  at  that  time,  beg'an  immediately 
w  ith  a  great  advantage.  But  even  so, 
their  succesis  is  a  challenge  to  the  rest  of 
the  world. 

Out  of  gliding  and  soaring'  flight  we  can 
learn  ho/w  to  build  lightea-,  more  efficient 
airplanes,  and,  having  built  them,  to 
utilise  natural  air  currents  to  the  conse- 
quent saving"  of  artificial  motive  power. 
'I'he  wind  timnel,  in  w^hich  scale  models  of 
aiiplanes  aa-e  tested,  performs  admirable 
-  ervice,  but  nothing  can  equal  practical, 
full-size  trials. 

We  are  now  at  a  stage  in  aeronautics  in 
which  the  buzzard  and  the  albatross  ajj-pear 
prominently.  The  buzzard  is  a  magnifi- 
cent soarer.  In  flat  country,  where  the 
buzzard  is  most  frequently  found,  air  rises 
tiom  the  surface  of  the  eaifh  in  waves  and 
sometimesi  in  spirals.  Frequently  I  have 
watched  a  buzzard,  with  marvellous 
instinct,  seek  and  find  "  lodgment  "  in  one 
oi  these  .spirals  and  thus  be  literally  lifted 
out  of  sight. 

Oyer  the  watei-  the  albati'oss  is  king-  of 
the  air.  He  is  superior  even  to  the  buzzard . 
The  buzzard  is  comi^aratively  lightly 
loaded,  .sometimes  only  one-half  pound  to 
each  s<][uare  foot  of  wing  surface.  The 
albatross  has  a  wing  loading  of  more  than 
tlnee  pounds  a  square  foot. 

I^he  Geinums  have  very  appropriately 
called  their  gliders  "sailplanes."  Gliding 
or  soaring  i,s  simply  aerial  sail-boatiu,g  in 
three  dimensions.  In  maidne  navigation 
we  have  developed  many  types  of  craft  and 
methods  of  operation.  In  the  air  we  have  a 
broader  opportimity.  By  lessening  our 
speed  and  increasing  our  load  we  cheapen 
air  transportation  and  make  it  more 
generally  available.  Air  sailing  in  three 
dimensions  is  certain  to  be  a  great  sport, 
e.<pecially  over  the  water.  It  may  be  tliat 
"pedal  'plancis"  will  supplement  sailing  for 
sport,  but  for  prac^tical  commercial  air 
transport  we  shall  apply  low-powered 
engines  to  the  results  of  oui'  gliding  and 
soaring. 

Our  desire  is  ultimately  to  emulate  the 
albatr-oss,  so  to  niaiinpuvrc  the  motoiless 
glider  that  itwill  take  oft  from  the  surface 
of  the  sea.  I  believe  it  can  be  done.  At 
iiist  we  shall  try  launching  from  the  deck 
of  a  speed  boat  or  by  towing.  Our  glider 
is  con.structed  of  wood,  duralumin  and  silk. 
Its  dimensions  are  :  Weight  (empty),  150 
lb.;  loaded  (one  man),  310  lb.  ; 
span,  28  ft.;  cJiord,  (iO  in.;  ga]),  54  in. 
Length  over  all,  22  ft.  1]  in.;  wing  ai'ea, 
;T.5  square  ft.  ;  hull.  13  ft.  2]  in.  long,  30 
in.  beiani.  The  linll  is  made  of  duralumin. 
The  glider  is  designed  to  fly  at  20  miles 
an  hour. 
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Patent  Abstracts. 


GENERATING  HIGH-FREQUENCY  CURRENTS. 

180,400. — British  Thomson-Houston  Co.  Ltd., 
83,  Cannon  Street,  London,  and  F.  W.  Alexander- 
son,  8,  Adams  Road,  Schenectady,  New  York, 
U.S.A.— February  15,  1921.— A  'high-frequency 
generating  system,  particularly  applicable  to  wire- 
less signalling,  comprises  a  high-frequency  alter- 
nator and  a  vacuum-tube  amplifying  or  generating 
set  working  in  parallel  or  in  series  therewith.  As 
shown  in  Fig,  1,  one  of  the  windings  3  of  an  alter- 
nator 1  of  the  Alexanderson  type  is  connected 
through  a  phase-rotator  7  and  a  wave-shape  trans- 
former 8  to  the  input  circuit  of  a  thermionic 
amplifier  6,  the  output  circuit  of  which  contains 
a  direct-current  source  9.  The  amplified  energy  is 
fed  to  the  antenna  5  through  a  transformer  10, 
and  is  of  the  same  frequency  and  phase  as  that 
supplied  direct  by  the  alternator  through  the  trans- 
former 4,  as  in  specification  149,409.  Signals  are 
transmitted  by  means  of  a  key  12  controlling  a 


magnetic  modulation  11  as  described  m  specifica- 
tion 103,842.  Fig.  2  shows  the  system  as  applied 
to  an  alternator  not  provided  with  separate  wind- 
ings. The  whole  output  of  the  alternator  is  fed  to 
the  antenna  5  through  a  transformei-  13,  the 
secondary  of  which  is  short-circuited  by  the 
magnetic  controller  11  when  the  signalling  key  12  is 
in  the  position  shown.  The  input  circuit  "of  the 
valve  amplifier  14  comprises  a  phase-rotator  15,  and 
is  shunted  across  the  secondary  of  the  transformer 
13,  whilst  the  output  is  fed  to  the  antenna  through 
a  transformer  16.  In  order  to  render  the  valve  14 
inactive  when  no  signalling  energy  is  being  supplied 
to  the  antenna,  i.e.,  when  the  transformer  secon- 
dary 13  is  short-circuited,  the  key  17  opens  con- 
tacts 20  and  thereby  imposes  a  blocking  negative 
potential  from  a  battery  17  upon  the  grid  of  the 
valve  14.  During  signalling,  the  key  short-circuits 
the  battery  17  and,  by  removing  the  negative 
potential,  causes  the  amplifier  14  to  function  in 
synchronism  witii  the  alternator  1. 

ELECTRIC  SWITCHES. 

181,953. — British-Thomson-Houston  Co.  Ltd., 
83,  Cannon  Street,  London. — June  3,  1921.— 
Contact  fingers  are  constructed  so  that  the 
heads  of  the  supporting-pins  are  completely 
enclosed.  The  contacts  are  formed  from 
metal  strips  10,    bored  at  11,  12  to  receive  the 
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pins  13,  14,  which  are  inserted  after  the  strip  has 
been  bent  to  the  form  shown  in  Fig.  4.  The  whole  is 
placed  in  a  die  to  be  finished  to  the  shape  shown 
in  Fig.  1  iti  which  15  is  the  "  wiping  "  surface. 
This  construction  gives  smoot  h  unbroken  contact - 
surfaces  15,  18. 


FURNACES. 

180,461. — Clayton  &  Shuttleworth  Ltd.,  P.  W. 
ROBSON,  H.  L.  Wimbush,  and  E.  W.  Jones, 
Lincoln.— March  14,  1921— In  a  liquid  fuel 
supply  system  for  steam-boiler  furnaces  of  the 
kind  in  which  the  fuel  supply  is  regulated  ni 
accordance  with  the  rate  of  steam  generation,  com- 
prising a  substantially  vertical  fuel-supply  pipe  3 
below  the  upper  open  end  of  which  the  liquid  fuel 
is  automatically  maintained  at  a  constant  level  and 
a  jet  5  disposed  to  direct  steam  above  the  fuel- 
supply  pipe  to  atomise  the  fuel  and  mix  it  with 


air  entering  the  tube  1,  the  steam  iet  is  connected 
directly  to  the  valve  chest  of  an  engine  so  that 
steam  supplied  to  the  jet  is  varied  in  accordance 
with  the  demand  for  steam  from  the  boiler.  The 
steam  supply  to  the  jet  may  be  controlled  by  a 
separate  valve  which  is  operated  in  synchronism 
with  the  main  valve  of  the  engine  or  cut-off  valve 
of  the  boiler.  A  by-pass  pipe  may  convey  steam 
from  the  boiler,  or  from  some  other  source  of  steam 
supply  for  starting-up  the  boiler,  to  .the  jet  5, 
when  steam  is  not  being  supplied  to  the  engine, 
and  such  by-pass  may  be  utilised  for  the  supply 
of  air  to  the  jet  when  steam  is  not  available. 

TOOTHED  GEARING. 

180,449. — ScoTTs'  Shipbuilding  &  Engineering 
Co.,  Ltd.,  East  Stewart  Street,  Greenock,  A.  E. 
Fothergill,  10,  Ardgowan  Street,  Greenock,  and 
R.  Gardner,  5,  Sharp  Street,  Gourock,  both  in 
Renfrewshire. — March  4,  1921. — For  the  purpose  of 
preventing  the  injurious  effects  of  torsional  vibra- 
tion in  toothed  reduction  gearing  used  with  ships' 
turbines,  etc.,  a  combination  of  rotating  weights 
and  flexible  shafts  or  other  cushioning  means  is 
secured  to  and  driven  by  the  driving-shaft  in 
double  reduction  gearing  or  the  driven  shaft  in 
single  reduction  gearing,  and  is  arranged  to  have 
a  natural  period  of  vibration  equal  or  approxi- 
mately equal  to  that  of  the  driven  parts,  repre- 
sented for  example  by  a  propeller  and  propeller 
shaft.  Fig.  2  shows  the  high-speed  shaft  5  of  a 
double  reduction  gear  carrying  helical  driving- 
pinions    6.      A    fly-wheel    7    bears    loosely  on 


the  shaft  5  at  one  end  and  on  a  sleeve  1!) 
on  tlie  shaft  at  the  other  end,  and  is  con- 
nected to  the  shaft  by  a  spring  20,  the  dimensions 
of  the  parts  7,  20  being  calculated  to  have  the 
required  period  of  vibration  and  the  weight  of  the 
flywlieel  being  adjustable,  if  desired.  Rotation  of 
the  flywheel  is  limited  by  a  screw  23  in  the  wheel 
engaging  a  slot  24  in  the  sleeve  19,  Oil-catching 
flanges  and  holes  28  feed  oil  from  the  shaft  bear- 
ings to  the  spring.  The  wheel  7  may  be  mounted 
'in  fi.xed  bearings  instead  of  on  the  shaft.  The 
invention  may  be  applied  to  each  of  the  driving 
shafts  in  an  installation  comprising  two  or  more 
such  shafts.  In  a  modification,  a  long  torsionally 
flexible  shaft  is  coupled  to  the  hollow  driving^shaf t, 
through  which  it  passes,  and  is  coupled  to  a  fly- 
wheel carried  in  fixed  bearings.  In  a  furtlier 
modification,  the  flywheel  is  connected  by  coiled 
springs  to  arms  secured  to  the  driven  shaft  of  n 


single  reduction  gear,  and  may  be  arranged 
either  side  of  or  on  the  driven  gear-wheel,  or  i 
be  mounted  on  a  shaft  coupled  to  the  prone 
shaft. 

FURNACES. 

181,753.— J.    Reid,   Lloyd's  Avenue,  Londoi 
December   23,    1920.— Sectiimal  air-heaters  foi 
steam  boiler   are   detachably  secured   in  the 
.spaces  of  the  boiler.    The  end  plates  d  connet 


by  the  tubes  c  are  also  connected  by  a  back  wall 
side  walls  g  having  air  outlet  apertures  /(  lead 
to  the  air  ducts  h,  and  a  front  cover-plate  i  ha\ 
an  air  inlet  /  in  communication  with  the  air  d 


n.  common  to  all  the  sections.  Each  he,: 
section  rests  on  angle-irons  c,  fixed  to  the  smc 
box  walls,  which  serve  to  stiffen  the  back  plate 
the  smoke-box.  The  baffle  k  ensures  the  air  taki 
a  long  course  through  the  tubes. 

TURBINES,  ETC. 

180,581. — British   Thomson-Houston   Co.  Lr 
83,    Cannon   Street,   London. — June  29,  1921.- 
ring  of  buckets  20,  held  in  close  proximity  t 
rotor  wiieel  22  by  holders  14,  15,  is  fixed  in  phi 
by  a  -shrouding-ring  25,  forced  and  shrunk  rou 
the  blades  20.    The  complete  bucket-wheel  is  th 
firmly  united  by  fusion  of  metal.    The  wheel  21. 
positioned  liet  ween  the  holders  14,  15  on  a  post 
and  the  buckets  are  placed  in  position  in  slots  1 
19  in  the  hi;!ders.    The  post  is  then  lowered  in 
a  recess  10  in  a  cvlindrical  base  5,  the  lower  hold 
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14  resting  on  a  ledge  8fr  in  a  compressible  ring 
fitting  in  the  base.  The  ring  8  has  radial  slot*  '■' 
extending  from  either  side  alternately.  A  heiiti 
shrouding-ring  25  is  placed  round  the  buckets  i 
the  ledge  Sb  and  the  ring  8  is  forced  into  the 
5,  thus  compressing  the  ring  25  on  to  the  bucko* 
so  that  hardened  projections  21  on  tlie  latter  a 
forced  into  the  wheel  and  the  shiv>uding-rin 
The  bucket-wheel  is  thou  removed  and  the  parts  «: 
firmlv  united  bv  fusion  of  metal. 
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Trade  Burdens. 


'jPoIjITical  unrest  has  again  put  back  llie  recovery  of  trade.  Whatever  our  opinion 
,ma.y  be  in  regard  to  the  attitude  tlie  (Tovernnient  should  adopt  towards  Turkey  and 
the  Near  East,  looking  at  the  matter  coldly,  commercially,  it  is  bad  for  industry  in 
this  country.  We  have  just  been  gratified  by  the  move  towards  opening  up  Russia 
attain,  and  now  it  would  appear  as  if  the  whole  of  the  countries,  wdiich  for  years 
liave  been  in  a  ferment,  wcmld  bubble  open  again. 

Naturally,  no  one  expected  that  all  ends  would  be  trimmed,  and  a  perfect 
'trade  fabric  produced  in  a  short  space  of  time  after  tlie  ujvheaval  of  1914-19,  but  we 
think  it  may  be  rigbtlyi  demanded  that  no  effort  should  be  spared  to  avoid  further 
disturbanioe,  and  that  the  greartest  posisible  latitude  should  be  giiven  in  settling 
I  disputes. 

\  The  reaction  on  all  our  industries  !by  these  conistiant  disturbances  is  g-reater  than 
iinoist  people  imagine.  On  ocoasion  we  have  emphjasised  the  fact  tihat  the  industriies 
of  this  country  are  largely  interdependent.  One  of  the  first  to  he  hit  by  such  an 
upset  as  at  the  present  exists  in  Turkey,  is  that  devoted  to  the  production  of  cotton 
goods.  Now,  the  stoppage  or  curtailment  of  production  in  the  mills  affects  many 
catering  industries,  including  nrining,  engineering,  and  transport.  These  in  turn 
react,  and  so  w©  get  a  univei'sal  depression  that  often  takes  nu)ntliis  to  recover. 
I  The  currency,  excihamges  of  the  world  must  ibe  stabilised,  and  sufh  a  thing  i;, 
•impossible  with  continued  discontent  and  strife.  A  return  to  a  gold  sitandard 
would  be  the  most  welcome  thing  that  could  happen,  but  as  matters  now  sitand  that 
is  almost  an  impoasilbility,  and  we  shall  have  to  wait  some  tim«*  for  it.  But  we  can 
|initigate  our  condition  iby  keeping  out  of  trouible. 
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LABOUR  TURNOVER. 


FEW  days  ago  Sir  Alexander  Kennedy 

ated  that  the  Fairfield  Shipbuilding  Co. 
■ad  only  250  men  left  in  the  shops,  and 
-Bplored  the  loss  oif  many  workmen  who 
'ad  been  in  the  employ  of  the  firm  for 

any  years.     These  are  exceptional  times, 

id  the  experience  of  the  well-known 
ilyde  shipyard  has  been  the  experience 

:  mo.st  engineering  establishments 
,  iroughout  the  country,  t^uite  apart  from 
iie  human  a,speot,  it  is  generally  recog- 
Used  by  employers  nowadays  that 
hanges'in  peisonnel  are  a  big  draw  on  the 
;V  souires  of  industry,  and  in  normal  times 

'ery  effort  is  made  !by  employers  who  are 
Lien  'businessanen  to  regularise  emplox- 

ent,  and  so  prevent  migration  of  skilled 
}  en   from    their   works.       A    man  of 

ediocre.  ability,  who  has  grown  accus- 
imed  to  a  certain  class  of  w(uk,  is  a  iixne 
jiduable, man  than  one  of  greater  skill, 
1  Tt' 


but  without  the  special  experience.  The 
casual  nature  of  much  engineering  em- 
ployment is  one  of  the  hig-  problems  which 
the  industry  will  have  to  consider  when 
noinial  conditions  return,  although  it  is 
ditiicult  to  suggest  in  what  way  a  .solution 
will  be  found,  because  nearly  everything 
depends  on  the  placing  of  orders,  in  order 
that  there  will  be  no  booms  and  no  slaek 
pei  iods.  Efficient  organisation  within  the 
factory  guarantees,  however,  that  no  one 
(lepartinent  will  Ibe  working  overtime 
while  others  are  short ;  it  is  to  a  great 
extent  a  (luestion  of  planning.  AH  thingj; 
considered,  few  of  us  are  optimistic 
enough  to  hope  that  Jaboiu"  turnoveir,  how- 
ever it  may  be  reduced,  will  ever  be 
eliminated  from  industry,  and  this  nuite 
apart  from  the  justifiable  di^scharges  for 
inefficiency  or  bad  conduct.  It  is  reason- 
aide  to  pic<ume,  ais  a  -nTiter  says  in  lndvi<- 
Irial  Welfare,  that  an  investigation  into 
the  actual  cash  loss  incurred  'by  every 
large  firm  during"  the  course  of  a  year's 


working  through  this  reason  alone  would 
be  sufficient  to  convince  such^  a  finn  that 
any  capital  devoted  to  an  attempt  to  dis- 
cover the  causes  of  the  waste  would  be 
wisely  expended:  changes  iiiA-olve  addi- 
tional clerical  la.bour,  increased  wear  of 
machinery  often,  reduced  production, 
greater  risk  of  accidents,  but  we  cannot 
agree  altogether-  with  those  who  urge  that 
the  establishing  of  employment  depart- 
ments will  make  very  much  difference. 
Only  the  largest  firms  can  have  a  separate 
department  for  engaging  labour,  antl  only 
those  firms — with  some  few  exceptions— 
.have  done  so  in  which  conditions  in 
normal  times  are  fairly  stable.  The  pre- 
sent system  of  engaging  labour  in  engin- 
eering and  shipbuilding"  establishments 
is  neither  fair  to  the  workman  nfir  ]>rofit- 
ahle  to  the  enrployer,  hut  it  is  not  in  any 
way  responsible  for  labour  turnover.  The 
Clauses  are  deeper  than  this,  and  it  is 
(luestionable  indeed  if  a  solution  is 
possible  for  one  industiy  alone. 
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TECHNICAL  PAPERS. 


Is  it  sufficiently  realised  tkati  some  of 
the  finest  teclinical  treatises  are  bound 
in  the  i^roceedings  of  our  various  engin- 
eeiing  institutions  and  societies?  Fnrtlier. 
that  valuable  data,  on  power  plant  is 
freqiiently  given  in  papeis  which  are 
jn'esented  to  power  users  as  distinct  from 
engineering'?  The  number  of  papers  that 
are  read  annually  in  this  country  is  very 
large,  and  it  is  incieasing-  each  year. 
Whenever  a  local  society  is  formed,  its 
first  taisk,  ai'ter  the  election  of  officials, 
is  to  prepare  a  programme  of  lectures,  and 
the  quality  of  these  lectures  is  frequently 
as  high  a,'^  those  read  tO'  the  annual  meet- 
ings of  the  big  institutions.  Technical 
papers  take  nnich  lime  to  prepare,  and  it 
is  very  seldom  that  fair  appreciation  is 
shown  by  detailed  criticism  and  lengthy 
discussion.  The  mod©  of  procedure  at 
most  technical  meietings  is,  that  the  paper 
is  taken  as  read,  that  a  few  minuteis  is 
allowed  the  author  in  which  to  intioduce 
the  subject,  after  which  th,e  discussion 
commences,  and  tliose  who  iDarticipate 
must  confine  their  remarks  to,  at  the  out- 
side, five  minutes.  Discussion  on  those 
terms  degenerate  into  a  fai'ce.  Instead  of 
serious  and  valuable  contributions  to  a 
subject  probably  of  great  impoatance,  the 
speakers  merely  expiess  their  admiiation 
for  the  courage  of  the  author  in  seeking-  to 
illxiniinate  some  liitherto-unsolved  prob- 
lem. Valuable  as  are  the-  papers  presented, 
the  meetings  of  technical  societies,  on  the 
educational  side,  at.  least,  are  very  often 
a  waste  of  time. 

We  do  not  urge  that  the  preMent- 
ing  of  technical  i^apers  should  be 
discouraged,  noi  would  we  like  to  see 
them  become  of  a  more  "i>opular"  kind. 
The  statement  tlia.t  we  sometimes  hear  that 
such  papers  are  too  highly  technical  is  not 
suppoited  by  reading  through  a  list  of 
titles.  In  many  cases  they  are  so  inactical 
that  mechanics  without  any  technical 
training  could  read  them  with  profit.  If  it 
were  not  for  the  publication  of  papers  in 
the  technical  press  after  they  have  been 
''read,"  the  autkor's  time  would,  in  many 
cases,  have  been  wasted.  True  they  are 
boTiiid  in  the  pi'oceeding's  of  the  society, 
and  may,  occasionally,  be  referred  to  by 
the  members,  but  they  are  worthy  of  a 
niore  extended  usefulness.  The  societies 
would  be  adding  to  their  own  prestige  by 
publisliing  them  at  a  fair  price: — some 
societies  alieady  do  this. 

Would  it  not  he;  more  satisfactory  if, 
instead  of  a  number  of  papers  being-  read 
each  day  during  an  annual  or  bi-annual 
conference,  one  subject  was  decided  iipon 
foi-  discussion  each  day  and  one  i)aper 
actually  lead  to  intro^duce  the  subject? 
^lovG  time  could  llien  be  allotted  to  each 
speaker,  and  ilic  disciis'^ioii  would  be  of 


greater  value.  In  some  cases,  also,  it 
is  an  advantage  to  have  illustrations 
thrown  on  the  .sicaeen;  this  is  fretiuently 
done  now,  of  course.  Technical  papers 
contain  some  of  the  most  useful  informa- 
tion, g'iven  by  men  who  are  specialists  in 
their  subjects,  and  every  endeavour  should 
be  made  to  obtain  for  them  the  greatest 
liublicity  and  the  most,  useful  criticism. 


INSPECTING  CASTINGS. 

The  quality  of  the  foundiy  product  is 
miich  better  tlian  it  was  a  few  years  ago, 
but  it  is  wrong,  because  of  this,  to  suppose 
that  as  "Teat  care  should  not  be  taken  in 
inspection.  Tke  necessity  for  sound  cast- 
ing's is  greater  in  modern  engineering- 
practice  than  it  used  to  be  because  of  the 
higher  pressures  and  greater  strains  that 
tkey  kave  to  witkstand,  and  also  because 
of  tke  piogressive  tendency  towai'ds 
weigkt  reduction. 

Tke  testing  and  inspection  of  castings 
is  different  from  muck  otker  material. 
Tliere  may  be  a  destructive  test  of  a 
sample  wken  a  large  quantity  of  small 
casting-s  are  produced,  but  even  tken  tkeie 
is  not  guarantee  of  uniformity  of  com- 
position of  tke  metal.  Tke  re  kas  never 
been  agreement  among  eitker  engineers 
or  foundiymen  as  to  tke  most  satisfactory 
means  of  testing  castings,  and  judging 
fiom  recent  contributions  to  tke  subject 
by  Biitisk,  American  and  Frenck  experts 
tkei'e  is  not  likely  to  be  in  the  near  future. 
There  is  a  recognised  diffeience,  kowevei-, 
between  the  testing  and  the  inspection  of 
tke  foundiy  products,  and  it  is  witk  tke 
latter  tkat  we  more  paiticularly  wisk  lO 
deal  kere. 

In  a  paper  wkick  was  read  before  an 
American  association  two  or  tkree  years 
ago  tke  following  appeared:  "A  crane 
manufactui-er  told  tke  writer  tkat  ke  did 
not  see  tke  need  foi-  any  inspection  on  kis 
cranes  because  ke  purckased  kis  castings 
from  a  certain  foundry  wkere  they  Imew 
how  to  make  castings  ;  he  had  been  in  the 
business  for  just  so  many  years,  and  he 
knew  how  to  make  cranes."  There  are  a 
good  many  engineers  like  that  in  tkis 
counti-y  to-day.  Every  enligktened  manu- 
facturer recognises,  kowever,  tkat  inspec- 
tion is  almost  indis])ensaMe.  In  well- 
org-anised  factories  wkere  inspection  is 
least  needed  it  is  usually  most  efficiently 
carried  out.  Motor  car  factories  are  prob- 
ably foremost  in  tkis  respect,  and  castings 
aire  closely  inspected  for  cracks,  in- 
sufficiency of  metal  or  too  tkick  metal, 
displacement  of  bosses,  etc.  It  is  not 
always  tke  foundrymen'.s  fault  tkat 
defective  castings  are  sent  out,  becanst> 
defects  a.re  not  always  ddsolosed  until 
after  tke  skin  of  the  casting  has  been 
bioken  in  macdiining.  We  have  seen  a 
bronze  [)rope]ler  jJi'actically  finished  even 
\o  biihiiicing,  wken  a  small  hole  was 
obseived  at  the  junction  of  a  blade  and 
tlie  boss  which  1(m1  io  a  large  intcinal 
caviiy,  which  rcndcit'd  the  casting  useless. 


Defective  castings  may  be  the  result  of 
bad  mouldiiig,  incorrect  pouring  tempera- 
ture, or  unsuitable  composition  of  tke 
metal  for  tke  puipose.  Even  wken  every 
precaution  kas  apparently  been  taken  a 
"waster"  will  occur.  Again,  a  slight 
alteration  in  tke  design  of  a  casting  may 
make  all  tke  difference  in  tke  final  residt. 
Oastings  sliould  be  examined  immediatelv 
tkey  kave  been  dressed,  but  tkey  skould 
also  be  inspected  when  suifaces  have  been 
machined,  and  lioles  drilled,  because  tki> 
sponginess  or  porosity  may  be  detectec 
tkat  previously  passed  unnoticed. 

Steel  founding-  presents  gTeater  difli 
culties  than  iron  or  brass  founding,  anc 
there  is  peiiiaps  greater  need  for  clo^t 
inspection  of  woik.  The  smallest  surfai  ( 
indication  of  unsoundness  skould  b( 
regarded  witk  tke  greatest  suspicion.  1 
is  always  advisable  to  test  surface  kole 
witk  wmter  to  ascertain  tkeir  deptli 
Tkere  are  unscrupulous  foundrymen  wli 
patck  up  defective  castings  witk  cemeu 
or  welding,  but,  usually,  wken  a  defectiv 
casting  kas  been  delivered  it  is  becaus« 
tke  foundrymen  did  not  consider  tkat  it 
deficiency  would  interfere  witk  its  use 
fulness. 


MAGNESIUM  ALLOYS. 


Magnesium,  tke  only  commercial  use  c 
wkick  kas  been,  until  recent  years,  in  tk 
manufacture  of  pkotograpkic  flask-ligli 
powder  and,  in  tke  form  of  salts,  fo 
pkarmaceutics,  is  rapidly  making  a  plac 
for  itself  as  a  ligkt-weigkt  metal.  Air 
minium,  for  example,  is  nearly  twice  a 
keavy  as  magnesium  metal. 

In   tke  last  ten  years  ckemists  kav 
made  great  strides  in  processes  for  obtaii 
ing-  magiresium  metal  in  commercial  quai 
tities.      It  is  not  found  in  nature  as 
metal. 

Tke  pkysical  propertres  of  magnesiui 
alloys  necessarily  vary  with,  tke  ckeirrict 
composition  arid  metkod  of  treatnien- 
Pure  cast  magnesium,  for  example,  ka 
a  tensile  strengtk  of  only  14,000  lb.  t 
15,0001b.  per  square  inck.  Tke  additio 
of  6  per  cent  aluminium  practical  1 
doubles  tkis  value,  tkat  is,  it  increases  th 
tensile  strengtk  to  28,0001b.  per  squai 
inck,  wkile  it  increases  tke  specific  gravit 
only  2  to  3  per  cent. 

Heat  treatment  of  tliese  alloys  result 
in  up  to  25  per  cent  increase  in  teusii 
strength,  while  mechanical  working  ma 
increase  the  strength  50  to  100  per  cent. 

This  strength  is  nearly  equal  to  that  q 
cast  iron.    Within  the  last  two  months 
new  alloy,  specially  designed  for  use  i 
high-speed  motors  and  in  racing  cars,  ho 
been  developed.    This  alloy  has  a  thernu 
conductivity  nearly  TO  per  cent  higiu 
than    the    usual    magnesium-rich  allo.\| 
thereby  insuring  a  cooler  running  inoto 
while  the  toughness  and  impact  fatigu 
enduiance  are  fully  as  high  as  that  i 
other  successful   alloys.      The  (^xc(>llei 
icsidts  obtained   indicate  gr(>al  possihil 
ti(>s  in  the  tutui(>  (l(>velopni(>nt  and  use  ' 
niagnesiuni  alloys. 
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Factors  in  Efficient  Steam  Generation. 


MECHANICAL  STOKERS  (COKING  TYPE,  CYLINDRICAL  BOILERS). 

By  DAVID  BROWNLIE,  B.Sc.irons.(Lond).,  F.C.S.,  A.M.I.Min.E.,   Mem.Am.Soc.MLE.,  A.I.Mecli.E. 


[n  the  last  article  I  dealt  with  the  ques- 
:ion  of  the  rocking-  bar  and  the 
iieclianically-driven  moving*  or  travelling- 
Dar.      As    already    pointed    out,  the 

'.aborious  nature  of  hand  firing  has 
ittracted  the  attention  of  inventors  for 

hver  a  century,  and  resulted  in  the  inven- 

'..jon  of  the  above  types  of  bar,  together 
vith  the  mechanical  stoker;  that  is,  an 
ippliance  which  combines  either  the  hand- 
■ocked  bar  or  the  mechanically  moving 
o&T,  with  an  automatic  coal  feeding- 
oiechanism. 

Modern  mechanical  stokei's  for  water- 
;ube  boilers  are  different  in  general  de.sign 
trom   stokers    applicable    to  cylindrical 

iDoilers.  The  reason  is  that  water-tube 
ooilers   have    almost   unlimited  furnace 

I'ipace  with  very  wide  grates,  whereas  in 
he     case     of     cylindrical     boilers  of 

r:he  "Lancashire,"  "Cornish,"  and 
'Marine"  types  the  furnace  space  is 
p^ery  cramped,  not  exceeding,  say,  3  ft. 
9  in.  in  width  even  in  very  large  "Lan- 
cashire "  boilers. 

Mechanical  stokers  are  also  of  two 
g'eneral  types,  according  to  the  principle 
of  the  coal  feeding  mechanism.  The 
sprinkling-  stoker  throws  or  "sprinkles" 

•the  coal  over  the  grate  surface  in  small 
portions  at  a  time  by  means  of  an  auto- 
matic shovel,  imitating  hand  firing  in  this 
respect.  The  coking  stoker  design  em- 
bodies the  principle  of  slowly  coking  the 
soal  by  piling  up  the  green  coal  on  the 
front  portion  of  the  moving  bars,  so  that 
at  this  stage  it  is  only  partially  burnt  or 
coked.  The  volatile  products  driven  off 
by  the  coking  process  then  burn  at  the 
back  portion  of  the  grate  along  with  the 
coke  which  has  travelled  forward  by  the 
motion  of  the  moving  bars.  For  water- 
tube  boilers  (except  in  the  case  of  a  very 
few  exceptionally  small  boilers)  the  cok- 
ing type  only  is  used  because,  owing  to 
the  large  size  of  the  boilers,  the  grates 

tare  too  long  and  a  sprinkling  mechanism 

^would  not  be  satisfactory.    For  cylindri- 

jCal  boilers,  where  the  grate  length  does 
aot  exceed  7ft.,  and  the  amount  of  coal 
burnt  per  boiler  is  not  over,  say,  15  cwt. 
per  hour,   both   sprinkling  and  coking 

r'stokers  are  used.  In  this  article  I  propose 
to  describe  the  coking  stoker  for  cylindri- 

rcal  boilers,  followed  in  the  next  three 
articles  by  a  consideration  of  the  sprink- 
ling stoker,  the  advantages  and  disadvan- 
tages of  mechanical  stoking  as  applied  to 
cylindrical  boilers,  and  mechanical 
stokers  for  water-tube  boilers. 

In  describing  coking  stokers  for  cylin- 
drical boilers  it  is  convenient  to  divide 

^them  into  two  sub-types,  "  overfeed  "  and 

'"underfeed,"  according  to  the  method 
of  feeding  the  coal  on  to  the  grate. 

The  overfeed  coking  stokers  on  the 
market  to-day  are  the  "Auto," 
"Bennis,"  "Cass,"  "  Hodgkinson," 
"Meldrum,"  and  "Vicars,"  whilst  the 
underfeed  type  is  represented  bv  the 
"Erith  Underfeed"  and  the   "  Under- 

Jeed," 


The  elementary  principles  of  design  of 
the  overfeed  coking  stoker  are  as 
follows  :  — 

The  coal  is  contained  in  a  hopper  in 
front  of  each  furnace  tube  and  falls 
through  a  hole  at  the  bottom  of  the 
hopper  into  a  small  horizontal  chamber. 
In  this  chamber  is  the  coal  feeding 
mechanism,  which  consists  of  some  fonn 
of  slow-moving  ram  which  travels  back- 
wards and  foi-wards  a  few  inches.  On  the 
backward  stroke  the  hole  in  the  bottom  of 
the  hopper  is  opened  and  a  charge  of  coal 
fills  the  small  chamber.  The  forward 
stroke  then  pushes  the  contents  into  the 
back  of  the  coking  mass  in  the  furnace. 

•The  speed  of  the  ram  can  be  reg-ulated 
from  almost  nil  to,  say,  a  feed  equal  to 
I  ton  of  coal  per  hour  for  each  furnace 
tube.  The  weight  of  the  hopper  and 
geai'ing-  is  either  taken  by  the  boilei' 
front  or  supported  from  the  ground  on 
special  pillars. 
The  firebar  niech- 
aiiisni  is  on  exactly 
the  same  lines  as 
aJivady  described 
for  the  median  i- 
oally-driven  mov- 
ing or  travelling- 
bar.  That  is  to 
say,  the  bars 
slowly  travel  for- 
ward a  few  inches 
(■allying  the  fur- 
nace contents,  and 
then  return  slid- 
ing under  the 
burning  mass, 
sin(«  the  latter  is 
j)iiei vented  from  re- 
turning by  the 
weight  of  coal  be- 
hind under  the 
liopipei'.  The  coal 
is     burnt     as  it 

♦  tiravels  and  finally 
falls  over  the  end 
as  ;isli.     The  speed 

(it'  the  travel  of  the  bars  .can  generally 
also  be  legnlated  independently  of  tliel 
coail  feeding  mechanism,  according- 
to  the  quality  of  the  coal  and  the  amount 
to  be  burnt.  The  bars  may  be  either  of  a 
very  heavy  pattern  of  the  same  general 
design  as  the  hand  fired  bar,  or  of  com- 
posite construction,  consisting  of  troughs 
containing  numerous  easily  replaceable 
smaller  bars,  and  both  types  rest  on  trol- 
leys at  the  back  end  to  reduce  friction. 
The  furnace  is  supplied  with  steam  jets, 
chiefly  to  keep  the  bars  cool  and  prevent 
warping  and  twisting,  and  also  to  assist 
the  draught.  The  driving  mechanism 
consists  generally  oi  a  stepped  rope  or  belt 
pulley  which  drives,  by  means  of  worm 
gear,  a  short  vertical  shaft  at  either  side 
of  the  stoker,  and  generally  allows  about 
six  speed  variations.  This  is  connected 
by  worm  gearing  to  an  upper  horizontal 
driving  shaft  for  the  coal  feeding 
mechanism,  and  a  lower  horizontal  driv- 


ing shaft  for  the  moving  bars.  The  horse 
power  taken  for  the  installation  is  very 
small,  less  than  2  h.p.  per  "Lancashire" 
boiler,  and  the  stoker  will  work  either 
with  natural  or  mechanical  induced 
draught.  Individual  makes  of  stoker,  of 
course,  vary  in  detail,  as  will  be  des- 
cribed. 

The  underfeed  coking  stoker  is  of  a  very 
different  design.  The  grate  consists  of  a 
long  hollow  trough  or  retort,  and  the  coal 
is  fed  in  from  the  hopper  either  by  means 
of  a  screw  feed  or  a  slow-moving  ram.  The 
coal  fills  the  retort  and  rises  up  continu- 
ously in  the  middle.  This  type  of  stoker 
will  onily  work  with  mechanical  forced 
draught,  and  the  air  is  supplied  by  trunk- 
iiigtothe  retort  either  tlirough  hollow  per- 
forated metal  tuyeres  lining  the  top  of 
the  retort,  or  between  special  "  flap  "  fire- 
bars constituting  the  upper  portion  of  the 
retort.    The  coal  is  first  coked,  and  then 


Fig.  1, 

completely  burnt  as  it  travels  upwards 
from  the  middle  of  the  trough  and  meets 
the  full  force  of  the  draught.  The  ash 
falls  over  the  sides  of  the  trough  on  the 
the  various  makes  of  coking  overfeed 
top  of  the  tuyeres  and  is  pulled  out  by 
hand  at  intervals  through  special  small 
ash  doors  in  the  front  of  the  stoker. 

Taking  in  alphabetical  order  the 
various  makes  'of  coking  overfeed 
stoker  on  the  market,  the  essential 
characteristics  of  each  are  :  — 

The  "Auto"  stoker  is  supplied  [by 
Messrs.  John  Euscoe  &  Co.  Ltd.,  Albion 
Works,  Hy(le,  near  Monchesiter. 

The  driving  mechanism  is  peculiar,  con- 
sisting of  a  three-grooved  pulley,  rope 
driven,  which  in  the  first  place  actuates  a 
connecting  rod  by  means  of  the  eccen- 
iric,  and  drives  a  horizontal  shaft  working 
the  coal  feed  mechanism.  Attached  to 
this  shaft  are  two  projectors  or  fingers 
acting  on  the  coal  rousher  rams,  which 
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pusli  the   coal  through  the   coking  'box 
after  it  falls  from  the  hopper  delivery 
aperture.        The     "fingers"     can  be 
separately  regulated  by  hand  so  as  to  feed 
different  amounts  of  coal  separately  to 
each    furnace.     Also   the  three-grooved 
driving-   pulley   is   connected   by  worm 
gearing  and  driving  wheel   running  in 
oil  to  the  curved  horizontal  driving  shaft 
which    actuates    the    moving  firebars, 
the   front  of  which  hasi  a   dead  plate 
to  protect  the  stoker  front.     These  bars 
are     also     of     unusual  construction, 
being',  as  seen,  a  dull-edged  blade,  ramped 
at   intervals   to   fonn    slightly  inclined 
planes  or  steps.    The  grate  length  is  5  ft. 
to  6  ft.  6  in.,  depending  on  the  conditions, 
and  the  inclination  of  the  great  surface  can 
also  be  altered  by  raising  or  lowering  the 
bar  ends.       The  bars  are  driven  from 
the    cranked    shaft    under   the  firedoor, 
four    'bars    being"    driven    direct,  one 
from    each    of    the     four    crank  con- 
nections,    and     all     the     rest    of  the 
bars  are  then  driven  from  these  four  by 
means  of  a  special  knuckle-jointed  bar 
key.    The  motion  of  the  bars  is  4  in.  to 
and  fro  for  the  side  bars  and  2  in.  for  the 
central  bars,   and  each  bar  has  also  a 
slight  lead  in  movement  over  the  next. 
The  steam   jet  arrangement  under  the 
back  of  the  bars  is  9-10  jets,      iii-  ■dia- 
meter, and  the  amount  of  coal  that  can  be 
burnt  is  stated  to  be  as  high  as  16  cwt. 
per  hour,  feeding  45-80  times  a  minute 
very  small  3  oz.  charges. 

The  "  Bennis  '"  coking  stoker,  as  suj)- 
plied  by  Messrs.  E.  Bennis  &  Co.  Ltd.. 
Little  Hulton,  Bolton. 

The  coal  passes  as  usual  from  the  hop- 
pers and.  into  duplicate  feed  boxes  for 
each  furnace,  and  is  fed  from  these  on  to 
a  "  live  "  dead  plate  liy  the  ordinary  slow 
moving  reciprocating  rams  which  siipply 
the  coal  alternately  and  intermittently. 

The  horizontal  driving-  shaft  is  driven 
'by  a  separate  pulley  and  belt,  and  actu- 
ates the  rams  by  means  of  otilled  scrolled 
cams  controlled  by  hand  nuts,  so  that  the 
coal  feed  cau  be  adjusted  as  required. 
The  dead  plate  consists  of  a  series  of 
small  fire  'bars,  and  is  speciallv  designed 
with  the  object  of  iauiting  the  coal  as 
soon  as  T)ossible.  "\^^ipn  the  partially 
coked  coal  leaves  this  "live"  dead  plate 
it  falls  a  few  inches  on  to  the  main  grate. 
This  causes  it  to  break  up  and  allows 
additional  air  to  pas.s  through,  whilst 
at  the  same  time  rendering  the  coke 
more  porous.  The  fire  bars  are  of 
the  composite  type,  consisting  of  light 
iron  boxes  or  troughs,  generally  6-8  in 
number,  depending"  on  the  size  of  the 
boiler,  and  contain  a  series  of  small  inter- 
locking firebars,  so  as  to  split  up  the  air 
supply  equally  all  over  the  grate,  whilst 
at  the  same  time  any  burned  bars  can 
easily  be  replaced  without  troxjble,  and 
there  is  no  injury  to  the  main  stnicture  of 
the  bar.  The  bars  are  driven  from  the 
lower  horizontal  shaft  which  has  a  separate 
drive,  and  worlvs  as  usual  by  means  of 
chilled  cams,  but  these  cams  are  4  in. 
wide  so  as  to  reduce  wear  and  tear  as 
much  as  possible.  The  two  outside  bars, 
however,  have  only  a  very  restricted 
movement  as  conurared  with  the  rest  of 
the  furnace.  The  object  of  tihe  g'eneral 
desian  is  to  keep  a  white  hot  fire  next 
to  the  furnace  tubes  and  at  the  front 
by  means  of  the  special  dead  plate.  This 


stoker  is  provided,  with, ^  in.  steam  nozzles, 
one  in  each  throat  of  the  hollow  com- 
po'site  firebars  or  troughs;  that  is,  as'  a 
rule,  12^16  jets  per  boiler,  depending  on 
the  size.  The  twin  furnace  doors  allow 
of  emergency  hand  firing,  and  there  is  a 
large  sight  hole  between  them. 

The  "  Oass  "  stoker  is  supplied  by 
Messrs.  Thomas  Cass  &  Co.  Ltd.,  Falcon 
Works,  Bolton. 

In  the  first  place  the  weight  of  tliis 
stoke)  rests  on  cast-iron  piillars,  and 
not  on  the  boiler  fronts,  so  that  no  drill- 
ing of  the  boiler  plates  is  necessary.  Also 
the  stoker  has  an  unusual  arrangement  of 
mechanically-driven  coal  feeding"  appli- 
ance, whilst  the  to-and-fro  motion  of  the 
moving"  bars  is  obtained  by  two  separate 
driving  shafts,  one  for  the  forward  and 
one  for  the  return  motion.  The  coal  from 
the  lai'ge  hoppei-  common  to  both 
f.urnaces,  falls  down  the  wide  thi'Oiat 
and  passes  under  a  regulating"  slide 
which  is  lined  with  firebrick.  The  height 
of  this  slide  is  adjusted  by  a  hand  lever 
with  quadrant  and  peg,  and  the  higher 
the  slide  the  more  coal  is  supplied  to  the 
funiaces  by  the  movement  of  the  bars. 
The  coal  feeding  mechanism  consists  of  a 
taper  jnisher  arTaiigement,  which  is 
worked  by  two  of  the  moving"  firebars  at 
each  side  of  the  furnace,  eng-aging  with 
special  slots  under  the'  pushers.  The  fire- 
bars are  of  oidinary  simple  and  heavy 
construction  sliding  on  steel  rollers,  and 
driven  by  the  two  horizontal  driving  shafts 
and  are  tapered  upwaids  «it  the 
ends  to  pile  up  the  ash  and  keep  down 
the  tendency  to  pass  excess  air.  The 
drive  is  as  usual,  by  means  of  cams  work- 
ing in  the  grooved  ends  of  the  bars,  but 
these  cams  have  replaceable  hardened  steel 
faces,  and,  as  already  stated,  one  shaft 
actuates  the  forward  movement  and  the 
other  the  return.  A  heavy  firebrick 
arch  of  consideraible  length,  is  of  great 
assistance,  it  is  claimed,  in  securing 
smokeless  combustion,  and,  as  usual,  hand 
firing  can  be  resorted  to  through  the  fire 
doors,  whilst  there  is  also  provided 
small  observation  doors. 

The  "  Hodgkinson  "  stoker,  as  sup- 
plied by  Messrs.  James  Hodgkinson 
(Sdford)  Ltd.,  Ford  Lane,  Pendleton, 
Manchester,  illustrated  in  Fig.  1. 

The  coal  supply  from  the  hopper  can, 
if  required,  be  cut  off  entirely  by  means  of 
a  sliding  metal  plate.  The  coal  is 
supplied  from  the  hopper  on  to  a  distri- 
bution or  top  coking  plate,  which  is 
hollow  and  water-cooled,  and  by  means  of 
a  projection  the  coal  is  fed  evenly  to 
each  side  of  the  furnace.  The  coal  then 
falls  on  to  the  Ibottom  coking  plate  and 
then  to  the  moving  bars'.  The  usual 
horizontal  driving*  shafts  are  provided 
and  the  drive  is  iby  means  of  stepped 
pulley  and  vei4ical  shaft,  the  worm 
gearing  being  totally  enclosed.  The 
(^oal  feed  driving  shaft  is  driven 
throug"h  a  circular  plate  and  an  arm 
to  a  crank,  and  speed  adjustment 
can  be  made  by  altering  the  posi- 
tion of  a  pin  on  this  shaft.  The  bar 
.sihaft  actuates  the  moving  fire  bars 
by  means  of  chilled  steel  cams.  The 
bars  are  of  the  simple  type,  but  very 
heavy,  the  body  of  the  bar  being  about 
1|  in.  thick  with  lugs  1|  in.  at  short 
intervals,  so  that  the  air  space  is  about 
J  in.  effective.    The  motion  of  the  bars  is 


to  a  crank,  and  a  speed  adjust- 
gether.  On  the  return  motion  each 
alternate  bar  travels  back  and  remains  at 
rest,  whilst  the  second  lot  of  bars  travels, 
and  then  all  the  bars  travel  forward  again 
together.  Next  to  the  furnace  tubes  are 
ispecial  stationary  fire  bars.  The 
total  effective  length  of  the  furnace  is 
about  7  ft.  This  stoker  is  fitted  with  an 
elaborate  arrangement  of  steam  jets, 
generally  15-16  in.  jets  under  both  the 
back  and  front  of  each  furnace.  The 
coal  ignites  on  the  bottom  coking  plate, 
and  if  anything  goes  wrong  it  can  be 
hand  fired  through  the  furnace  doors. 
The_  stoker  will  work  with  either  natural 
or  induced  draught,  but  the  makers 
especially  recommend  the  latter. 

{To  he  continued.) 


LINE  FOR  TRANSMISSION  OF 
600,000  VOLTS. 

An  experimental  trausmi.'s.sion  line  foi' 
operation  at  600,000  volts,  the  highest 
voltage  line  in  the  world,  has  recently 
been  completed  at  Purdue  University, 
Lafayette,  Ind.  At  the  present  time  very 
little  is  known  about  the  phenomena  of 
high-tension  transmission  in  excess  of 
220,000  volts,  so  the  engineering  experi- 
mental station  of  Purdue  has  begun  work 
to  obtain  definite  data. 

The  new  transmission  line,  according  to 
our  American  namesake.  Engineering 
World.,  Chicago,  is  based  on  the  desig-n  by 
lioss  Lake,  but  was  modified  considerably 
by  Prof.  C.  F.  Harding,  head  of  the 
Electrical  School.  The  line  is  1,700  ft.  in 
length  and  consists  of  three  600-ft.  spans 
of  steel  core  aluminium  cable,  supported 
on  four  steel  towers  65  ft.  high.  The  cross 
arms  are  40  ft.  long,  and  the  15-unit 
suspension  insulators  are  hung  in  such  a 
manner  so  that  they  may  be  readily  moved 
in  different  directions  from  16  ft.  to  40  ft. 
without  taking  down  -  the  cables.  The 
conductors  were  donated  by  the 
Aluminium  Co.,  of  America,  and  there  is 
enough  wire  available  for  the  complete 
equipping  of  the  line  in  five  different  sizes. 

The  voltage  is  controlled  by  means  of 
an  auxiliary  transformer  and  double-drum 
motor-driven  controller  which  provides 
480  equal  steps  without  distortion  of  the 
wave  form. 

The  first  study  to  be  undertaken  with 
this  high  power  line  is  the  corona  losses. 
The  corona  is  the  glowing  discharge 
which  is  seen  coming  from  electrical  con- 
ductors when  they  are  heavily  "loaded 
and  really  represents  a  loss  111  energy. 
"  Little  is  known  about  the  phenomena  ot 
corona  losses  above  220,000  volts,"  said 
I'l'of.  Harding,  "as  it  is  probable  that 
voltages  far  in  excess  of  that  value  will  be 
u.sed  for  power  transmission  in  tlie  future 
l)ecause  of  the  greater  development  of 
coal  mines  and  hydro-electric.  At  great 
distances  from  aA-ailablc  markets  it  is 
l)eliev)ed  that  this  line  at  Purdue  may 
]U'ove ;  of  great  value  in  these  pioiieei- 
investigations." 


Woniv.s  OF  Reference. — "  Electrical  Deteriiiiii 
ants  foi-  Electrical  Engineers,'"  by  H.  P.  Few.  and 
"  Electric  Bell  Alarms  and  Signalling  S.vsteiiis,"  by 
11.  O.  White,  have  lieeii  inchidod  in  the  works  of 
reference  recommended  by  the  examiners  of  the 
City  and  Guilds  of  London  Institute, 
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A  Brinell  Machine  Attachment. 

By  E.  D.  (JAMl'BJ'yrj.  (Chemical    Laboratory,   riiiversit>-  of  Michigan). 


iIn  the  course  of  the  researches  on  the 
)■  constitution  of  steel,  which  have  been 
;lcan*ied  on  in  this  laboratory  during  the 
'ipast  30  years,  it  has  been  found  during 
'the  past  six  or  seven  years  that  small 

bars,  about  6nnn.  square  and  15cm.  long, 
■'  are  better  adapted  to  the  facilities  avail- 
'  able,  both  for  heat  treatment  and  nieasure- 
r  ment    of    such    properties    as  specific 

resistance,  thermal  resistivity,  thermo- 
!,  electromotive   iwtential,    etc.,    than  a,ny 

other  size  tried. 
Jij    The  object  of  the  present  paper  is  to 
p  describe  an  attachment  for  the  standard 

Alpha  Brinell  machine,  which  attachment 

has  been  in  use  on  this  laboratory  for  the 
,  past  two  or  three  years,  and  endless  haixi- 

ness  measurements  to  be  made  on  small 
,[i  bars  with  almost  as  much  ease  and 
:j,  accuracy  as  can  be  done  on  larger  speci- 
I  mens,  working  under  standard  conditions. 
I;-  In  Fig.  1  are  shown,  in  addition  to  the 
I  large  regular  balance,  corresponding  to  a 
i  pressure  of  500  kilog-.  on  the  ball,  the 
'  light  balance  giving  95  kilog.  pressure; 
!j  two  weights  giving  an  additional  21 
i  kilog.,  and  three  holders  for  balls  of 
I  10mm.,  5mm.  and  2inim.  in  diameter. 
|:  The  principle  involved  in  working  out 
])  the  light  balance  was  that  if  a  small  ball 
ij, — 2mm.  being  adopted — were  pressed  into 
||i  a  smooth  surface  of  given  hardness  and 
f  the  image  of  the  impression  observed 
j.,  when  a  16mm.  objective  is  substituted  for 
I'  the  48nim.  supplied  with  a  Brinell  micro- 
{  scope,  there  must  be  some  pressure  which, 

applied  to  the  2mm.  ball,  would  give  an 
;  impression   which,    viewed    through  the 

I  16mm.  objective,  would  appear  tlie  same 
[  size  as  an  impression  made  with  a  10mm. 

;  ball  under  3,000  kilog.  load  on  the  same 
li  surface,  but  observed  through  the  48mm. 
objective. 

if  An  approximate  calculation  of  the 
|fi  weight  necessary  for  a  light  balance  was 

II  computed  from  the  following  data.  The 
f, large  balance,  equivalent  to  500  kilog., 
i  weighed  3,944  grammes,  or  a  little  less 
I'  than  7'9  grammes  for  each  kilogramme 
!■  pressure.    When  the  16mm.  objective  was 

substituted  for  the  48mm.,  the  magnitica- 

1^  tiou   was    increased    575    times.  The 

I  pressure,   therefore,   which  it  would  be 

i.  necessary  to  apply  to  a  2mm.  ball  would 

Ik  ■     XI  3,000 

I,  be  approximately   -         ,  or  very  nearly 

i  '  (o'7o'^) 

;  91  kilog.  In  order  to  allow  for  possible 
I  friction  of  the  piston,  etc.,  a,  balance  was 
['constructed  out  of  light  brass  tubing,  the 
I  whole  weighing  a  little  over  800  grammes, 
j  or  equivalent  to  something  over  100  kilog. 
I  A  piece  of  steel  of  unifonn  hardness,  and 
!  plenty  large  enough  to  use  under  standard 
I  conditions,  was  then  carefully  polished 
/and  duplicate  impressions  made  with  a 
10mm.  ball  under  3,000  kilog.  pi-essure. 
;  The  light  balance  was  then  substituted  for 
i  the  regular  one  and  the  2mm.  ball  substi- 
tuted for  the  10mm.  An  impression  made 
!  with  the  2mm.  ball  with  the  light  'balaooe 
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was  then  observed  through  the  16mm. 
objective.  The  impression  appeared,  as 
was  expected,  a  little  larger  than  the 
standard  obseiwed  through  the  48mm. 
objective.  The  light  balance  wa^s  then 
removed,  the  weight  dressed  down  a  little 
and  the  balance  again  tested  a.s  before. 
The  light  balance  was  thus  experimentally 
calibrated  until  finally,  when  the  weight 
had  been  reduced  to  an  equivalent  of  95 
kilog.,  the  image  obtained  with  the  2mm. 
ball  under  95  kilog.  observed  through 
16mm.  objective  exactly  coincided  with 
that  obtained  with  the  10mm.  ball  under 
standard  conditions.  Comparisons  were 
then  made  through  a  wide  range  of  hard- 
ness, from  that  of  ingot  iron  to  freshly- 
hardened  hyper-eutectoid  steels,  the 
results  obtained  agreeing  equally  well 
throughout  the  whole  range.  In  order  to 
obtain  close  agreement,  it  would,  of 
course,  be  necessary  that  each  instrument 
be  calibrated  individually  in  accordance 
with  the  relative  magnifying  power  of  the 
objectives  used.  If  the  instrument  is  thus 
calibrated  the  tables  of  liardness  numbers 
computed  for  the  10mm.  ball  under  3,000 
kilog.  may  be  used  equally  well  when  ilie 
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hardness  is  measured  with  u  2min.  ball 
under  95  kilog.,  but  the  image  observed 
with  the  lOmin.  objective. 

In  order  to  adapt  the  instrument  to  the 
measurement  of  soft  metals  such  as  are 
ordinarily  measured  with  the  lOmm.  ball 
and  500-kilog.  pressure,  the  following 
changes  were  made:  A  carefully  jxilisher] 
surface  of  pure  annealed  copper  was  used 
in  calibrating.  Duplicate  impressions 
were  made  on  this  with  a  lOnim.  ball  and 
500  kilog'.  and  obsei-ved  in  the  usual 
manner.  A  5mm.  ball  was  then  substi- 
tuted for  the  10mm.  and  an  impression 
made  with  the  95-kilog.  balance.  When 
this  latter  impression  was  observed 
through  a  32mm.  objective,  which  would 
increase  the  magnification  2'20  times  as 
compared  with  a  48,  it  appeared  somewhat 
too  small.  Ordinary  weights  were  then 
added  to  the  balance,  new  impressions 
made  and  oibserved  through  the  32mm. 
objective  until  it  was  found  that  the 
addition  of  weights  equivalent  to  21  kilog. 
would  give  an  impression  which,  when 
observed    through    a    32mm',  objective, 


exactly  coincided  with  that  from  a  10mm. 
ball  under  500  kilog.  and  measured  in  the 
usual  way.  IJy  using  a.  5mm.  ball  under 
116-kilog.  pressure  and  observing  through 
A  32mm.  objective,  the  same  hardness 
tables  g'iving  values  for  a  lOmni.  ball 
under  500  kilog.  may  be  used. 

In  order  to  obtain  the  most  satisfactory 
residts  when  using  a  2mm.  ball  with  the 
light  balance,  a  number  of  conditions 
should  be  observed.  By  rubbing-  a.  little 
heavy  grease  in  the  hemispherical  depres- 
sion of  the  holder  and  then  pressing  the 
ball  in,  the  latter  will  have  no  tendency 
to  fall  out  when  in  use.  Magnetising  the 
holder  causes  the  ball  to  leave  the  depres- 
sion and  seek  the  edge  of  the  holder.  The 
surface  to  be  tested  must  fbe  polisihed 
almost  the  same  as  for  metaUographic 
work,  although  some  very  fine  scratches 
are  often  useful  in  detecting  the  outline 
of  the  depression,  since  the  pressure  of 
the  ball  produces  a  perfect  polish  in  i-^e 
depression  itself.  When  ihe  surface  to  be 
tested  has  been  polished,  it  should  be 
rubbed  over  with  a  slightly  oily  cloth  in 
order  to  lessen  the  friction  between  the 
ball  and  the  surface  of  the  metal  being 
tested.  When  making  an  impression  the 
])umping  up  to  the  point  where  the  balance 
rises  should  be  done  slowly  and  veiy  care- 
fully to  avoid  any  temporary  excess  of 
pressure,  and  when  the  pressure  is  up  to 
that  indicated  by  the  balance,  it  should  be 
held  at  this  point  at  least  one  and  a  half 
minutes  to  ensure  equilibrium.  On 
account  of  the  small  size  of  the  impres- 
sions and  the  use  of  a  16mm.  objective,  it 
IS  necessary  to  use  a  fine  adjustment  in 
order  to  focus.  For  this  purpose  the  tube 
of  the  Brinell  microscope  may  be  placed  in 
an  ordinary  microscope  stand  and  a 
mechanical  stage  may  be  used  for  moving 
the  specimen  until  the  impression  is  in 
})Osition  for  focussing  and  reading  the 
diameter.  Strong  daylight  gives  decidedly 
the  most  satisfactory  illumination,  but 
when  this  is  not  practicable  oblique  illu- 
mination from  two  lamps,  one  on  eadi  side 
of  the  specimen,  may  be  used. 

The  Brinell  hardness  is  largely  due  to  a 
state  of  strain  set  up  either  by  mechanical 
worJv  or  by  heat  treatment.  Since  the 
amount  of  this  latter  depends  upon  both 
the  carbide  concentiation  at  the  instant 
of  quenching  and  the  rate  at  whicii 
the  metal  passes  througli  the  critical 
range,  it  Avas  thought  that  perliayjs 
some  ■  further  light  might  be  thrown 
on  this  subject  by  measuring  the  hard- 
ness a,t  bctli  ends  of  a  number  of 
steels  with  widely  vaiying  carbide  con- 
centrations. Eleven  steels,  in  the  form 
of  bars  6jnm.  square  by  15cm.  long,  were 
selected  for  this  work.  The  first  six  were 
steels  which  had  been  decarbonised  witli 
hydrogen  according  to  a.  special  method, 
liie  seventh  was  a  high  chromium  "  stain- 
less "  steel;  the  eighth  a  special  magnet 
steel,  while  the  la'st  three  were  straight 
carbon  steels,  differing  widely  in  carbide 
concentration.  In  adclition  to  the  above 
11  steels,  some  bars,  of  the  commercially 
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'eiy  puiie  iron  kiiowu  as  "  Aimco,"  were 
/sed  for  the  experiments,  involving 
meclianical  working  followed  by  lieat 
ti'eatment. 

The  effect  of  meclianical  work  on  the 
hardness  of  "  Armco  "  iron  was  investi- 
gated, starting  with  round  bars  about 
.I6mm.  in  diameter.  A  bar  of  the  normal 
metal,  as  received  from  the  mill,  was 
drawn  down  cold  under  a  hammer  until 
reduced  to  a.  small  bar  a,  little  more  than 
6mm.  square.  After  machining  to  6mni. 
square  the  hardness  was  187. 

From  another  16mm.  round  bar  in  the 
normal  condition  a.  6mm.  square  bar  was 
machined  out  with  a  milling  machine, 
using  a  moderately  heavy  cut.  The  sides 
of  this  small  bar  gave  a  hardness  of  112, 
while  the  ends  gave  a  value  of  87. 

A  16mm.  round  bar  was  caiefully 
annealed  by  packing  in  aluminium  oxide 
in  an  electrically-heated  furnace  and 
allowing  to  cool  with  the  furnace  after  the 
temperature  had  beeni  raised  to  928  deg. 
Cen.  From  this  annealed  bar  a  6mm. 
square  bar  was  machined  out,  as  in  the 
preceding  case.  The  hardness  on  the 
sides  of  the  bar  was  107,  while  that  at  the 
end  was  82.  This  small  bar  was  aigain 
heated  in  an  atmosphere  of  pure,  dry 
nitrogen  to  930  deg\  Cen.  and  again 
allowed  to  cool  with  the  furnace.  The 
hardness  on  the  side  of  the  bar  was 
I'educed  by  this  treiatnient  to  82.  The  same 
small  bar  was  again  heated  in  pui-e,  dry 
nitrogen  to  a  temperature  of  1,040  deg. 
Cen.  and  maintained  at  this  temperature 
for  30'  minutes  and  again  allowed  to  cool 
with  the  furnace.  This  higher  tempera- 
ture of  annealing  in  nitrogen  lowered  the 
hardness  to  76. 

The  same  small  bar  was  returned  for 
the  third  time  to  the  electrically-heated 
fused  silica  tube  furnace  and  heated  in 
an  atmosphere  of  hydrogen.  The  tem- 
perature was  rapidly  raised,  the  intention 
being  to  hold  it  at  1,040  deg.  Cen.,  but  it 
accidentally  reached  1,080  deg.  Cen.  for 
three  or  four  minutes  before  it  could  be 
lowered  to  1,040  deg.  Cen.,  at  which  latter 
temperature  it  was  held  for  15  minutes, 
after  whioh  it  was  cooled  vei-y  slowly  with 
the  furnace  overnight.  This  last  tieat- 
ment  in  hydrogen,  which  would  remove 
all  traces  of  dissolved  oxides,  lowered  the 
Brinell  hardness  to  71,  or  only  one  point 
higher  than  the  value  obtained  in  this 
laboratory  fqr  pure  electrolytic  iron 
annealed  from  958  deg.  Cen.  The  com- 
l)ositions  of  the  11  steels,  together  with 
temperatures  of  quenching,  are  shown  in 
Table  T. 


These  bars  should  be  considered  as 
being  made  up  of  15  sections,  each  1cm. 
long,  section  1  being  the  end  of  the  t>ar 
first  touching  the  water  and  section  15 
the  last.  The  total  time  rec[uired  for 
complete  immersion  of  the  bar,  from  the 
time  section  1  touched,  did  not  exceed 
probably  one-tenth  of  a  second,  and  the 
time  rec|uired  to  cool  from  the  quenching 
temperature  to  the  time  no  colour  was 
visible  was  from  four-fifths  of  a  second 
to  one  second.  The  total  time  from  the 
time  of  quenching  until  the  bars  were 
down  to  bath  temperature  was  from  five 
to  six  seconds.  After  the  heat  treatment 
the  ends  of  the  small  bars  were  carefully 
ground  and  polished.  Two  heavy  steel 
blocks,  which  had  been  used  as  a  mould, 
served  as  a.  holder  for  the  small  bars  wnile 
the  Brinell  impressions  were  being  made. 
The  results  of  thei  Brinell  meiasiuements  at 
the  two  ends  of  the  bars  and  the  average 
hardness  are  given  in  Table  II. 

A  study  of  the  data  in  Table  II.  shows 
that  in  the  strongly  hypoeutectodd  steels, 
Nos.  3,  4,  5,  6,  7  and  9,  whether  nickel, 
chrome,  or  straight  carbon  steels,  the  rate 
of  transformation  of  the  gamma  to  the 
alpha  foini  is  so  rapid  that  the  dift'erence 
in  the  rate  of  cooling  between  section  1 
a,nd  section  15  is  enough  to  make  a 
mea,surable  difference  in  the  amount  of 
metal  trapped  in  the  transition  state, 
hence  in  the  degree  of  strain  set  up.  This 
is  indicated  by  the  greater  hardness  of 
section  15  as  compared  with  section  1. 


Table  II. 


Steel 
No. 

Per 
Cent 
Carbon 

Quen- 
ching 
Temp. 

Hard 

Brinell 

ness  Number. 

Section 

Section 

Aver- 

1 

15 

age. 

1  

0  076 

938 

228 

187 

207 

9 

0133 

897 

36,4 

364 

364 

3  

0  036 

938 

286 

302 

294 

5  

0  035 

930 

183 

207 

195 

6  

0  026 

897 

156 

241 

198 

7  

0-23 

930 

311 

364 

337 

8  

0-68 

840 

713 

713 

713 

9  

0-35 

906 

418 

512 

466 

10  

0-76 

910 

600 

600 

600 

11  

1-39 

910 

782 

782 

782 

As  has  been  known  for  many  years 
when  manganese  is  atomioally  substituted 
for  iton,  it  tends  to  retain  the  metal  in 
tlie  gamma  or  non-magnetic  state.  In 
steel  No.  2,  although  the  carbide  concen- 
tration is  quite  low,  the  effect  of  the  high 
manganese  in  suppressdng  the  i-ate  of 
transformation  of  the-  gamma  to  the  alpha 


state  is  sufficient,  so  that  the  difference  in 
the  rate  of  cooling  of  section  1  compared 
with  section  15  is  not  noticeable,  the  bar 
having  the  same  degree  of  hardness  at 
both  ends. 

Since  the  effect  of  increasing  the  carbide 
concentration  is  also  to  suppress  the  rate 
at  which  the  gamma  iton  transforms  into 
the  alpha  condition,  by  the  time  the  car- 
bide concentration  approaches  the  eutec- 
toid  point,  as  in  samples  8,  10  and  11, 
the  effect  of  this  retardation  is  also  great 
enough,  so  that  tlie  diff'erence  in  rate  of 
cooling  between  sections  1  and  15  is  not 
noticeable  and  the  bars  have  the  same 
hardness  at  both  ends. 


A  NEW  DEVICE  TO  CLEAN 
SUBWAYS. 

A  NEW  invention,  waiTanted  to  clean  the 
subways  of  dirt  and  dust  and  to  replace 
the  bad  air  that  has  been  "washed," 
deoderised  and  disinfected,  is  to  be  tested 
in  actual  operation  by  the  Inteiborough 
Rapid  Transit  Co.,  and  at  the  same  time 
or  later  by  the  Brooklyn  Rapid  Ti-aiisit 
Co.,  New  York. 

The  subways,  it  has  been  frequently 
stated,  never  have  been  tlioioughly 
(deaned,  the  efforts  of  the  companies  to- 
ward cleanliness  being  confined  to  remov- 
ing bits  of  paper  fluttering'  about  the 
tiacks  and  near  Ihe  stations  and  terminals. 
The  invention,  it  is  said,  has  been  closely 
examined  by  experts  of  the  two  companies 
and  favourably  rei>orted  upon. 

If  this  new  device  does  half  the  things 
claimed  for  it,  spotless  cars  will  shortly 
be  travelling  through  spotless  subways. 
Sitatements  hy  the  inventors  are  to  the 
eff'ect  that  by  the  use  of  their  machine  the 
.subways  can  be  thoroughly  cleaned  and 
fumigated  twice  a  day  with  no  g-reater 
cost  than  the  preseni  inefficient  methods. 
The  invention  is  being  intioduced  b}'  the 
Tunnel  Cleaner  Co.,  Inc. 

The  inventor,  describing  the  device, 
says  that  it  is  a  "  hu^f  vacuum  cleaner 
passing'  through  the  subways  at  traffic 
speed,  creating  a  whirlwind  or  cyclone, 
picking  up  all  the  dirt  and  rubbish  from 
the  side  walls  and  top  as  well  as  from  the 
surface,  and  at  the  same  time  washing 
the  air  and  removing  all  suspended 
matter.  All  this  will  l)e  done  in  one  opera- 
tion. The  machine  will  move  along  like  a 
thunderstorin. 

"  The  system  consists  of  two  subway 
cars,  the  first  cai'  containing'  the  blowers 
and  air  machineiy,  the  second  being  the 
container  car  for  the  reception  of  the  dirt 
and  refuse  and  the  air  filters  and  separa- 
tors. The  dirt  falls  to  the  bottom  of  the 
container  car  and  the  air  passes  through 
the  air  washer,  which  disinfects  and 
(leixltM  iscs  it,  discharging  it  back  into  the 
subway  ])urified.  The  apparatus  might 
really  be  described  as  a.  volume  and  velo- 
city machine,  with  the  additional  features 
of  an  air  scrubber  and  washer." 

The  inventors  assert  that  tests  show 
that  the  machine  can  be  used  also  foi' 
clearing  roadways  and  streets  of  snow  and 
dirt,  and  that  it  has  been  endorsed  by  the 
^ferchants'  Association  and  other  civic 
bodies  which  aie  conducting  the  "Cleaner 
City  Cami)aign,"  and  by  the  liealtli 
de])artmcnt,  "which  is  jiai  I  icularlv 
interested  in  air-purifying  jirocess  for 
the  subways." 


Table  I. 


Composit  ion,  Weight  per  Cent. 

No. 

Quonc.h. 

Mn. 

P. 

s. 

Si. 

Ni. 

Cr. 

W. 

Fe. 

1* 

938 

0  076 

0122 

0  03 

0-017 

3-65 

96-10 

2 

897 

01 33 

11-57 

0-055 

0-026 

0-25 

88-00 

3* 

938 

0  036 

0-677 

0-038 

0-020 

0-231 

2-?0 

96-2 

4* 

940 

0'027 

0-405 

0  013 

00  IS 

0-162 

4-48 

94-9 

5* 

930 

0  035 

0-38 

0-007 

0-003 

0-45 

1-40 

97-7 

6 

897 

0'026 

0-32 

OOlS 

0-006 

0-12 

0-24 

5-04 

94-2 

7* 

930 

0-23 

0-27 

0-02 

trace 

0-88 

14-32 

84-3 

8 

840 

0-68 

0-37 

0015 

0-29 

0-32 

5-50 

92-8 

9 

906 

0-35 

008 

0-009 

0-024 

0-018 

99-3 

10 

910 

0-76 

0-22 

0-016 

0-041 

0-169 

98-8 

1  1 

910 

1-39 

0-27 

0  021 

0  015 

0-10 

•• 

98-1 

*  Indicates  bars  tempered  at  110  deg.  Cen.,  Fe  determined  by  difference, 
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j  Trade  Union  Amalgamation. 

It  is  stated  that  uegotiations  are  pio- 
ceediiug-   for   the    amalgauiatiou    of  the 
National  ITiiion  of  General  Workers,  the 
'  National  Amalgamated  Union  of  Laibour, 
[  the   Munici])al    Employees'  Association, 
and    tlie    newly-fonned    Transport  and 
:  General  Workers'  Union. 

'i  ■ 

\  After  54  Years. 

Tlie  Board  of  Conciliation  and  Arbitra- 
I  tion  in  the  North,  of  England  manufac- 

*  tnred  iron  and  steel  trade  lield  its  final 
meeting-  in  Newcastle  recentlj^,  after 
being  in  existence  54  years,  during-  wliicli 

J  it  lias  dealt  with  wag-es  and  disputes 
^  annually  and  successfully.    Its  functions 

*  have  been  merged  in  the  Iron  and  Steel 
^  Trade  Fedei-ation.    Tkose  present  at  tbe 

final  meeting"  included  Mr.  W.  H.  Perry 
'  (Thornaby),"  Mr.  J.  Reay  (Stockton 
'  Malleable    and    Stockton    Steel  D'epart- 

ment),  Mr.  F.  A.  Williams  (West  Haitle- 
i  pool),  Mr.  F.  A.  Knight  (Rise  Carr),  Mr. 

■  VVybert  Firth  (Consett),  Mr.  James  Davis 
(Newlnirn),  Mir.  George  Raine  (Delta), 
Mr.  Hewitson  Hall  (Jarrow).  and  Mr. 
John  Robson  (Moukweaimouth),  em- 
ployers' representatives;  Mr.  R.  Leghorn 
(Thornaby),  Mr.  J.  Mulgiew  (Stockton), 

'  Mr.  H.  McMannus  (Stocrkton  Steel 
^Department),     Mr.     A.     Parker  (Wiest 

■  Hartlepool).  Mr.  13 .  Jones  (Rise  Oarr), 

*  Mr.   T.   1j.   Bradley   (Oon'sett),   Mir.  J. 

'  Kelly  (Ne^\*urn),  Mr.  J.  L.  McBride 
I'  (Delta),  Mr.  George  Battersby  (Jarrow), 
!■  and   Mr.   A.   Golder  (Monkwearmouth), 

operatives'    representatives;    Mr.    T.  B. 

Pug'li,  vice-president ;  Mr.  John  Ellison, 
'  Oonsett.  treasurer  of  the  board ;  and  Mr. 
If  J.  R.  Winpenny  and  Ma-.  W.  T.  Griffiiths, 
(  secretaries. 

Mr.  J.  Reay  (president),  occupied  the 
I  chair,  and  Mr.  Pugh  was  in  the  vice- 
-  chair. 

i,   

Building  of  Battleships. 

The  qxiestion  of  expediting-  the  building 
of  the  two  battleships  in  order  to  provide 
work  dui-ing-  the  winter  months  has  been 

■  receiving-  the  attention  of  the  civic  chiefs 

*  of  the  various  northern  towns  interested. 
It  will  be  remembered  that  towaids  the 

i  end  of  1921  the  (jovernment  placed  orders 

[  for  the  construction  of  foiu'  new  battle- 
ships, and  a  certain  amount  of  preparatoiy 

'  work  was  put  m  hand.  In  consequence, 
however,  of  suggestions  made  at  the  Wlash- 
ing-ton  Confei-ence  for  the  reduction  of 

'  armanLents,  the  Government  suspended 
these  orders  pending  the  final  decision  of 
the    conference.      The    northern  civic 

*  chiefs  have  i-ecently  approached  the  Prime 
_  Minister  on  the  matter,  suggesting  that  a 

deiputation  should  be  i-eceived  to  discuss 
.  the  position.     The  Prime  Minister,  how- 

■  ever,  has  replied  that  the  question  has  been 
most  carefully  considered  by  the  Cabinet, 
and  he  does  not  feel  that  any  useful 
pui'pose  would  be  sei-ved  by  receiving  a 

j  deputation. 


Shorter  Working  Hours. 

Mr.  J.  C.  Little,  the  oiganising  district 
dclcgnU'  for  the  Amalgamated  Engineer- 
ing I  iiion,  deals  with  an  interesting 
iiortheiii  experiment  on  shorter  working 
houi-s  and  its  result  in  his  monthly  repoit. 

"The  NToTtheirn  Press  Engineei  ing 
Company,"  he  writes,  '"tried  an  experi- 
ment in  shortening  the  hours  of  labour 
from  47  to  44. 

This  was  i>ersevered  in  for  about  three 
years,  and  the  men  were  told  they  would 
have  to  do  their  bit.  othei-wise  the  firm 
would  revert  to  the  47  hours.  The  question 
to  revert  to  47  hours  was  considered  18 
months  ago,  but  it  was  decided  to  give  tlie 
men  another  change  to  make  good ;  but, 
instead  of  working  from,  starting  time  to 
stopiping  time,  as  they  had  agreed  to  do, 
they  were  repeatedly  discovered  piepaiing 
to  leave  the  works  before  stopping  time. 
In  addition,  the  firm  had  chec-ked  tiie  out- 
put, and  had  discovered  that  the  out]>ut 
per  man  jjer  hour  was  considerably  less 
than  before  the  war. 

"  I  strenuously  opposed  the  revel .>ion 
v\'ithout  avail.  The  firm  throughout  were 
careful  to  explain  that  they  had  no 
trouble  with  their  old  hands;  it  was  the 
newcomers  who  were  the  culprits." 


British  Troop-carrying  Aeroplane. 

A  giant  tubular  steel  troop-carrying 
aeroplane,  which  has  been  completed  and 
is  now  awaiting  tests  at  Coventry,  is 
stated  to  be  the  latest  triumph  of  British 
aircraft  construction.  It  has  been  built  by 
the  Armstrong-Whitworth  Airciaft  Co., 
and  has  the  largest  tubidar-steel  fuselage 
yet  built.  Inside  the  huge  steel  hull  is 
accommodation  for  25  soldiers,  with  their 
equipment  and  machine  guns.  Two 
powerful  Napier  aero-eug"ines,  of  nearly 
l.OUOh.p.  altogether,  drive  the  machine 
through  the  air,  the  pilot  and  engineer 
being-  accommodated  in  a  special  control 
cabin  built  in  the  nose  of  the  hull,  and 
totally  enclosed  by  strong  glass  windows. 
This  big  troop-carrier  was  designed  by  Mr. 
Green,  who  during  the  war  was  suiierin- 
tendent  of  the  Royal  Aircraft  establish- 
ments, South  Fariiborough.  It  is  intended 
tor  use  in  the  policing  of  countries  like 
Iraq,  tlie  tujbular  steel  construction  being 
specially  suited  to  hot  climates. 


Steel  Industry  in  Jarrow. 

From  enquiries  made  in  official  circles 
at  JaiiTow  regarding  the  blast  furnaces 
and  steelworks,  the  pi'ospects  of  restart- 
ing these  departments  in  the  early  future 
is  very  remote.  Recently  the  plant  has 
been  inspected,  and  this,  no  doulbt,  has 
given  rise  to  the  hope  that  the  blast 
furnaces  and  mills  would  shortly  recom- 
mence work. 

It  aiipears,  however,  that  what  has 
taten  place  has  been  simply  in  the  nature 
of  precautionary  measures  respecting 
the  plant,  and  there  seems  to  be  no  imme- 


diate prospect  of  manufacturing  being 
resumed.  Orders,  it  is  stated,  cannot  be 
obtained,  and  the  market  can  scarcely  be 
expected  to  move  so  long  as  the  price  of 
coal  and  other  materials,  in  addition  to 
the  transport  charges,  remain  at  the 
present  high  rate.  Manufacturers  are 
endeavouring  to  compete  with  foreign 
makers,  and,  while  some  orders  have  been 
secured,  thej^  have  not  been  sufficient  to 
justify  any  hope  of  a  complete  trade 
revival  until  the  charges  referred  to  are 
considerably  reduced. 


New  Electricity  Generating  Station. 

Contracts  to  the  amount  of  £ll-j,T4iS 
have  been  authorised  by  the  Salford  Town 
Council  for  the  building  of  a  new  electri- 
city generating  station  at  Agecroft,  the 
total  cost  of  which  is  stated  to  be 
£750,000.  Messrs.  Edward  Wood  &  Co. 
Ltd.,  Salford,  have  secured  the  contract 
for  the  steelwork,  amounting  to  £37,590, 
and  the  contract  for  the  excavations, 
concrete  and  brickwork  has  been  placed 
with  Sir  Robert  McAlpine  &  Sons,  Man- 
(-he.ster,  for  £73,632.  The  cranes  will  be 
supplied  bv  Messrs.  Mar.shall.  Fleming  & 
Co.,  Motherwell,  at  a  cost  of  £2,520.  The 
engineei'ing  work  is  already  in  hand  at  ih(< 
]\Ietropolitan-yickers  Works  at  Traffoid 
Park. 


British  Engineering  Societies'  Conference. 

A  conference  has  been  convened  by  the 
Society  of  Engineers  in  order  to  consider 
the  suggested  inauguration  of  the  Associa- 
tion of  British  Engineering-  Societies,  and 
will  be  held  on  September  29,  at  the 
]']ngineers'  Club,  Coventi-y  Street,  London. 
It  is  felt  by  the  council  of  the  society 
that  a  number  of  local  engineering  socie- 
ties now  working-  on  more  or  less  parallel 
lines,  but  quite  independently,  would 
derive  mutual  advantag(>  from  being- 
brought  into  close  contact  with  one 
another,  and  thus  assist  to  co-operate  in 
various  ways. 


Iron  and  Steel  Industry  Proposals. 

Negotiations  have  been  going  on  for 
some  time  between  employers  and  their 
workmen  in  the  iron  and  steel  trades  and 
are  now  approaching  completion.  These 
negotiations  have  been  directed  to  nuiking 
temporary  arrangements  to  relieve  trade 
in  respect  of  week-end  working,  and  thus 
nuike  it  possible  for  many  of  the  mills  to 
get  into  commission  and  begin  to  book 
orders. 

Many  mills  in  the  comitry,  particularly 
the  big  ones,  stop  working  at  the  same 
time  as  the  melting  plants,  with  the  result 
that  the  molten  metal  cools.  The  proposal 
is  that  when  required  the  mills  shall  work 
an  extra  hour  in  order  to  use  up  this  hot 
metal.  Another  proposal  is  in  regard  to 
Sunday  working,  that  it  shall  be  optional 
on  the  part  of  the  enqiloyers  to  start  their 
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mills  earlier  on  tlie  Siuiday  night  than 
is  usually  the  case. 

The  proposals  have  been  put  foi-rv^ard  as 
a  temporary  means  of  assisting-  the  trade, 
and  they  will  not  infringe  on  the  eight- 
hours  agreement.  The  proposals  are  now 
before  the  men  and  are  expected  to  be 
aceeiited. 


Spain  Requires  British  Coal. 

A  message  from  Madrid  states  that  the 
3  per  cent  tax  on  national  coal  has  been 
suppressed,  and  that,  to  help  the 
Spanish  industry  along-,  the  importation  of 
1,500,000  tons  of  British  coal  will  be 
required. 

Shipbuilding  Order  for  Clyde. 

])uring-  the  past  week  Messrs.  Lith- 
gows,  of  Port  Grlasgow,  have  received  an 
order  for  a  steainer  of  about  8,000  tons 
deadweight  cairying  capacity.  The  order 
has  been  placed  by  Messrs.  W.  S.  Miller 
&  Co.,  the  Glasgow  shipowners,  and  it  is 
stated  that  another  order  from  the  same 
finn  is  likely  to  be  placed  within  the  next 
few  days. 

Welsh  Tinplate  Industry. 

The  feeling  now  prevailing  in  South 
Wales  is  that  there  is  a  likelihood  of  the 
Welsh  tinplate  industry  not  only  retain- 
ing its  present  markets,  but  extending- 
them.  The  cuts  in  prices,  made  possible 
by  the  sacrifices  of  both  men  and  masters, 
has  proved  that  the  Welsh  product  is  not 
only  the  best,  but  the  cheapest  obtainable. 

An  illustration  of  the  consequent  condi- 
tion of  the  industry  is  provided  by  the  fact 
that  the  works  are  working-  up  to  75  per 
cent  of  capacity.  Recent  orders  for  oil- 
plates  alone  run  into  some  GOO, 000  boxes, 
and  should  stability  come  in  the  Near  East 
the  demand  for  this  commodity  will 
increase.  The  only  unsatisfactory  featun^ 
of  ihe  industry  is  the  small  home  demand. 

Reclaimed  Rubber. 

This  was  the  title  of  an  interesting- 
paper  given  before  the  Manchester  section 
of  the  Institution  of  Rubber  Industry  by 
Dr.  J.  Torrey.  For  the  past  20'  years,  he 
stated,  reclaimed  rubber  had  played  a 
significant  part  in  British  rubber  goods 
manufacture.  In  the  United  State.s  the 
grades  of  rubber  handled  by  the  reclaimers 
had  been  few  in  num])er  and  the  tendency 
from  the  start  had  been  toi  put  on  the 
market  a  few  standard  reclaimed  rubbers, 
each  usually  re])resenting  a  product 
reclaimed  from  a  dehmte  grade  of  scrap. 
In  this  country  there  had  been  no 
standardisation.  The  whole  tendency  had 
been  towards  individualisation.  The 
leclaimei'  instead  of  running  three  or  fo'ur 
standard  grades  had  had  to  run  nearer  a 
hundred,  which,  of  course,  tended  to 
inciease  manufacturing  costs  and  to  make 
iiic!  aitaiiiment  of  uniform  (|Tuility  a  more 
difficult  problem.  Whereas  in  America 
reclaimed  rubber  was  in  many  classes  of 
goods  the  staple  material  to  which  addi- 
tions of  rubber,  minerals,  oils,  resins,  etc., 
were-  made,  in  Britain  the  i-eclaimed  was 
an  addition  only.  Formerly  fluctuations 
in  the  ])rice  of  raw  rubbei-  had  little  effect 
on  either  the  demand  or  price  of  reclaimed. 
But  io-day,  when  Ihe  best  ciejje  rubber 
could  be  bouglii  at  aboui  7kl.  jier  lb.,  all 
was  different,  and  it  was  difficult  to  make 


out  a  case  for  the  use  of  reclaimed.  There 
were  many  good  things  to  be  said  for  it. 
It  was  steadier  in  both  price  and  quality 
than  even  plantation  rubber,  an  effective 
and  safe  acceleration  of  vulcanisation 
almost  impossible  to  injure  in  the  mill, 
valuable  in  tubing-  machine  w-ork,  and  a 
saver  of  time  and  labour.  If  manufac- 
turers resumed  its  use  to-day  in  anything 
like  a  wholehearted  way  it  would  not  be 
because  it  was  cheaper  to  buy,  but  because 
it  was  cheaper  to  use.  Most  grades  of 
scrap  rubber  were  not  worth  the  price  of 
collection  and  transportation  at  present. 

Coal  Export  Boom. 

The  temporary  lull  in  the  coal  trade  has 
been  followed  by  a  shaii)  revival  during 
the  past  week.  Appai'ently  enquiries  for 
supplies  had  been  held  back  in  the  hope  of 
a  fall  in  prices.  As  this  hope  did  not 
matei-ialise,  buyers  came  again,  into  the 
market.  Enquiries  for  steam  coal  are 
being  made  on  behalf  of  Norwegian  and 
Swedish  Railways,  while  there  is  a 
renewed  demand  from  Germany,  France 
and  Scandinavia.  The  total  shipments 
for  the  past  week  amounted  to  107,515 
tons. 

At  Swansea  a  record  was  estaWished  by 
despatching  32,000  tons  of  Welsh  anthra- 
cite to  American  ports,  and  an  additional 
6,000  tons  of  anthracite  and  patent  fuel  to 
Montreal.  Several  more  big  cargoes  have 
yet  to  be  sent  acioss,  in  spite  of  the  settle- 
ment of  the  American  strike.  Consider- 
ably more  than  1,000,000  tons  has  already 
been  sent  from  South  Wales. 


The  Institute  of  Metals. 

The  Institute  of  Metals  held  its  autumn 
meetings  at  Swansea  during  the  pasti 
week,  when  several  teihnical  papers  of 
great  value  were  read  and  discussed.  The 
social  side  was  not  neglected  in  any  way, 
and  visits  to  the  various  technical  institu- 
tions, works,  and  general  places  of 
interest  were  made. 


Aerodrome  for  Manchester. 

It  would  .seem  that  the  commercial  men 
of  Manchester  are  fully  alive  to  the  possi- 
bilities of  .aviation,  in  view  of  the  fact  that 
the  Manchester  Chamber  of  Commerce 
passed  a  resolution  recording  the  opinion 
that  the  aerodrome  at  Alexandra  Park 
should  be  retained  for  aviation  purposes, 
and  that  the  best  efforts  of  the  City  Coun- 
cil should  be  put  forward  to  this  end. 
There  is  no  doubt  that  with  a  little  expen- 
diture it  could  be  made  into  a  perfect 
aerodrome.  The  situation  is  ideal,  and  a 
well-equipped  ground  would  be  assured  for 
the  commercial  aviation  of  Manchester. 

Contracts  for  Glasgow. 

Reports  have  been  ciirulated  in  Glas- 
gow this  week  to  the  effect  that  a  local 
firm  has  placed  a  ( ontract  for  shipbuild- 
ing with  Kmpps  of  Germany.  At  the 
time  of  writing,  however,  no  official 
information  is  available. 

It  is  understood  that  the  Fairfield  Shij)- 
building  and  Engineering  Co. ,  Govan.  has 
receiv'ed  instrnrt ioiis  to  proceed  with  the 
vessel  ordered  by  the  Union  Steaniiship  Co. 
of  New  Zealand.  The  order  for  this  vessel 
was  olaccil  during  <lhe  latter  part  of  the 
war,  but  owing  to  the  high  co.st  «f  produc- 
tion was  eventually  'cam-elled. 


Another  important  contract  has  been 
received  by  Messrs.  Sir'  Wm.  Arrol  &  Co. 
for  the  new  synthetic  amonia  works  at 
for  the  new  synthentic  ammoniia  works  at 
Stockton-on-Tees,  and  is  estimated  to  be 
worth  £25, 000. 

Rail  Shop  Wages. 

The  lecent  award  in  reference  to  rail- 
way shopmen's  wages  w-as  the  subject  of 
dis'cussion  at  the  conference  which  took 
place  in  London  between  representatives 
of  the  various  railway  companies  and  the 
unions  concerned.  The  proceedings  were 
private,  but  it  is  under.stood  that  the 
macihinery  necessary  for  the  proper  plan- 
ning out  of  the  award  was  discussed.  No 
definite  conclusion  was  arrived  at,  and  it 
was  decided  to  adjourn  the  conference 
until  September  20. 

New  Type  Flying  Boat. 

A  new  type  flying  boat  is  being  con- 
structed for  the  Ail-  Ministry,  soleh*  foi- 
operation  with  the  Air  Mini.stry,  and  will 
be  capable  of  use  either  as  a  reconnais- 
sance machine  or  torpedo  carrier.  It  is 
to  be  fitted  with  two  Condor  engines  and 
equipped  with  apparatus  for  the  discharge 
of  torpedoes  at  naval  craft  when  flying  at 
full  speed. 

The  new  boat  will  also  be  w^ell  aimed 
witlh  machine  g-nns.  The  hull  will  be  in 
one  piece  from  stem  to  .stern,  giving-  great 
resiliency,  and  rendei-ing  it  capable  of 
riding  at  anchor  when  at  sea.  It  will, 
therefore,  not  reciuire  a  mother-ship. 

Tramway  Wages. 

At  the  time  of  writing  it  is  not  at  all 
clear  what  action  the  traniwaymen  will 
take  with  regai'd  to  the  wages  question. 
The  proposal  of  the  Municipal  Tramways 
Association  is  to  terminate  the  sliding 
scale  agreement  for  tramwaymen's  wages 
and  reduce  the  wages  by  12s.  a  week  in 
three  instalments  of  4s.,  each  a  month 
a]iart.  At  a  national  delegate  conference 
of  the  Transport  and  General  Workers 
Union  held  to  discuss  the  position,  the 
reports  from  all  districts  showed  that  the 
branches  were  absolutely  unanimous  in 
rejection  of  the  employers'  demand. 

Coventry  Factory  Closing. 

It  is  unfortunate  that  the  English 
I^lectric  Co.  Ltd.  are  compelled  to  close 
d(jwn  their  Coventry  works.  The  direc- 
tors have  decided  to  concentrate  on  their 
Bradford,  Preston,  Stafford  and  Rugby 
factories  owing  to  the  lack  of  foreign 
orders  and  the  general  state  of  the  home 
trade.  Although  the  staff'  and  foremen 
are  being  transferred,  the  closing  of  the 
Coventiy  works  means  that  about  800 
workmen  will  be  added  to  the  ranks  of 
unenqdoyed. 


Larger  Weighbridges  Wanted. — The  increasing 
n.se  of  rapidly-moving  and  lieavilv-loaded  steani- 
piopelled  vehicles  of  tlie  '"  Sentinel  "  over  type  is 
causing  the  existing  weighbridges  all  over  the 
country  to  he  out  of  date.  At  Nottingham  the 
City  Council  has  just  opened  a  new  weighhridge 
w  hich  acommodates  a  wheel  \>;\se  of  20  ft.,  and 
irj:isters  loads  u  pto  20  tons.  This  is  beinc:  largely 
u.'ied  for  tho  local  clearing  house  road  traffic.  The 
cliarge  fm'  the  use  of  tahis  monster  weighbridge  is 
merely  nominal.  The  Nortiianvpton  County  Council 
charge  for  Ihe  use  of  this  monster  weighbridge  is 
£1.000,  at  Weedon.  for  the  benefit  of  tho  many 
transportation  firms  who  use  the  roads  for  direct 
transpurliit  ion  in  the  one  direction  between  London 
and  llolvlicad,  and  in  the  other  between  Birming- 
ham a'ld  Ipswich. 
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How  Other  Industries  Stand. 


^    SPANISH  IRON  AND  STEEL 
INDUSTRY. 

Tt  is  well  known  tliat  Spain  is 
.^lily  provided  with  minerals,   but  this 

uudanee  of  law  materials  did  not 
.event  the  importation  before  the  war  ot 

eat    quantities    of    finished    or  lialf- 

lished  jiroducts,  a-mong-  whirh  were  the 

llowing' :  — 

,  Iron  ingots,  iron  and  steel  blooms,  scrap 
m  and  steel,  bars  and  plates;  tinplatesi; 
m  and  steel  tubes;  iron  and  steel  wheels; 
rings  and  buffers ;  lar<ye  forg-eid  pieces 
r  bridges  and  other  ccnstructions ;  iron, 
pper  and  brass  wire,  etc. 
During'    the    war,    says    Reaiter,  the 

■'■ninsula  made  great  efforts  to  free  itself 
nn  this  tribute  to  foreign  countries  by 

♦lupleting  or  founding  important  instal la- 
ms. 

'Among   the  latter  nuiy  he  mentioned 
e   great  works   at   Reinosa  (Santander-) 
■  acted  by  tlie  8ociedad  Espamda  de  Con- 
"uccion    Naval,     whose    shipyards  at 
-irtagena,    Cadiz,    Farrol     and  Seitas 
'lilhao)  guarantee  an  important  clientele 
r  the  Reiiuisa  works,  and  to  Avhich  the 
;ter  liave  already  delivered  large  pieces 
forged  or  cast  iron,  material  for  i"ail- 
iiys,  for  ships'  boilers,  etc. 
The  Construcifiou   Naval  has  obtained 
1 1  its  Bilbao  works  an  adjudication  for  the 
I  pply  of  six  electric  locomotives,  intended 
r  use  on  the  Col  de  Pajares  lino  (North 
Spain  Railway). 
I.Tlie  couipauy  set  up-  this  industiy  not, 
course,  merely  on  aiCicount  of  these  six 
gines,    but   in   view   of   the  eventual 
velopanent   of  electric  traction  on  the 
)anish   railways.      For  its  installation 
e  company  obtained  the  assistajice  of  the 
Lddwin  firm,  of  Philadel]:)hia. 
The  Societdad  Duro-F'elgurea  (Oriedo) 
^tends  to  equip'  itself  for  the  pioductioii 
60,000   tons  of  steel   yearly,   and  is 
!  dnsforming  its  rolling  mills  in  order  lo 
)rk  them  by  electricity. 
rThe  Altos  Horno®  de  Bilbao  have  con- 
(lued  to  improve  their  installations, 
j.  A  \vealUiy  syndicate  of  capitalists  of 
'ilhao   has  eaected  at  Sagunto  (Valencia) 
last  furnaces,  under  the  name  of  Altos 
liomes  de  Sagunto.   These  possess  a  power- 
\il  equipnient,  and  will  he  able  to  supply 
1jK),000'  tons  of  ingots  yearly. 
1,  La  Maquinista  Terrestre  y  Maritima,  oi 
Barcelona,  has  spent  8, 000, (]()()'  pesetas  on 
„  e  extension   of   its   workshops   at  San 
'ndres. 

The  Compania  Euskalduna,  whose  shi]i- 
I  aiding  works  suffered  through  the  ciisis 
'  naval  constructions,  has  taken  up  the 
I  anufacture  of  tubes  for  watei  conduits, 
i)isting  apparatus,  and  railway  material. 
,  The  Ba-conia  concern  of  Bilbao,  which 
■infined  itself  foimeify  to  the  mainufacture 
j'  a  few  articles,  especially  tinidates,  has 
l')w  enlar'ged  its  woiks.  and  is  competing 

ifh  its  foriner  sunjiliers. 

The  Sociedad  Es]iaiiol  deCbnstrucciones 
I  abcock     and      Wilcnx       has  greatly 

'veloped  its  installations.     Among  otheir 

lings  it  has  undertaken  the  nranufaicture 
t  seamless  tubes,  for  which  it  expects  to 


find  a  great  market  with  the  help  of  the 
new  tariff,  which  will  dinrinish  foreign 
competition.  This  company  has  also 
commenced  the  construction  of  powerful 
locomotives,  and  ras  delivered  one  to  the 
North  of  Sjiain  Railway;  a  number  of  the 
parts  employed,  however,  were  impoited, 
and  the  same  is  true  of  some  -cranes  for 
which  it  obtained  an  adjudication. 

In  1918  Spain  consumed  450,000'  tons  of 
honje-nranufactured  pig  iion  plus  about 
y8,000  tons  imported.  Importation 
revived  after  the  eird  of  the  war,  but  tho 
Spanish  industrialists  are  endeavouring 
to  combat  it  by  means  of  the  development 
of  their  equipment  and  the  new  Customs 
tariff.  They  also  rraturally  des)ire  to 
diminish  tlic  imiiortation  of  mac-birr ery  and 
tools,  but  it  a])]iciirs  that  for  some  tiure, 
at  least,  Spain  will  be  obliged  to  deiiend 
on  foi'eign  ciuiiiliics  for  a  large  number 
of  finished  and  lialf-fi nished  iiroducts  of 
the  nature  <:f  specialit its. 

One  branch  in  which  a  crisis  appears 
pr-rbable  is  that  of  goods  wagons.  For 
some  time,  in  order  to  guard  against  an 
insuffi(;iency  of  means  of  transport,  conr- 
jvanies.  either  on  their  own  accorrnt  or  on 
account  of  the  State  and  individuals,  have 
purchased  or  ordered  a  great  number  of 
tlipse  vehicles,  and  if  this  movement  con- 
tinues it  seems  likely  that  difKculty  will 
be  found  in  knowing  where  to  put  tliem 
and  what  to  do  with  them. 


FRENCH   IRON  AND  STEEL 
INDUSTRY. 

During  the  first  six  months  of  1922, 
French,  exiiorts  of  iron  ore  reached 
4,:}28, 155  mctiic  tons,  value  Fc.99  ,000,000 
as  ai^ain^l  2,(ili6.428  toirs,  value 
Fc.(U,(JO(),(MI()  during  the  first  six 
months  of  1921.  The  exporiis  of  iron  ore 
from  one  period  to  another  increased, 
especiallv  for  Germany  (1,160,0'58  tons 
agaiu<{  ^505,702  tons).  They  remarn 
staticjuary  for  Belgium,  and  show  an 
increase  for  the  Saar  and  the  Netherlands. 

The  total  French  inrports  for  the  first 
half  of  1922  of  pig  iron,  wrought  iron 
and  steel  (including  slag)  amounted  to 
891,574  metric  tf)ns,  value  Fc.29;^, 000,000, 
against  251,323  tons;,  value 
Fc.2(i9,000,000  during  the  coTrespond- 
iug  period  of  1921.  The  increase  in 
imports  is  specially  notable  for  foundry 
pig  iron  ^34,848  tons  during  the  first  six 
nuTnths  of  1922,  against  15.281  tons  during 
the  same  period  of  1921).  for  blooms, 
billets  and  "bars  (160,9:;l  tons  asainst 
90.072  tons),  for  hoo])  ir(m  or  steel  (19,4()(i 
tons  against  19,400  tons  against  8.3SS 
tons),  foi  liot-rolled  bands  (large  plates) 
(10,(>3(i  tons  against  6,374  tons),  and  for 
tinsheet  iron  (23,216  tons  against  7,511 
tons). 

On  the  other  hand,  the  imports  of  waste 
and  scrap  iron,  axles,  and  tyres  show  a 
(ItM  icasc.  FxDorts  of  metallurgical  pro- 
ducts amounted  to  1,274,095  tons  value 
Fc. 427, 011(1, 000  during  the  first  six  months 
of  1!>22  a'^ainst  968,760  tons  A^alue 
F'c.''559,(!()n,(lll(t  for  the' same  period  of  1921. 


The  principal  increases  were  in  semi- 
finished products  (356,570  tons  in  1922 
against  240.073  tons  in  1921),  machine 
iron  (9,155  tons  against  411  tons),  waste 
and  scrap  iron  and  steel  (460,487  tons 
against  234,506  tous).  On  the  other  hand, 
there  were  decreases  foi-  foundry  pig-  iron 
(246,530'  tons  agaiirst  ;il5,S()9  "tons),  for 
iron  alloys  and  for  iron  or  steel  wire. 


WEEKLY  OUTPUT  OF  COAL. 

We  give  below  the  official  statement  of 
the  coal  outiDrrt  at  the  mines  of  Great 
Britaiir  for  tbe  four  weeks  ended  Sep- 
tember 2.  For  the  week  ended  at  that  date 
the  output  was  5,203,600'  toirs,  as  com- 
pared with  5,148,000  tons  in  the  previous 
weiek  and  4,141,900  tons  in  the  correspond- 
ing week  last  year. 


Aug.l2*  Aug.  I'J  Aug.  26  Sept.  2 j 

Districts.  Tous.  Tons.  Tons.  Tons. 

Northumberland   22.5,200  264,100  283,500  261,100 

Durham    ."170,900  721,200  7.37,200  710,500 

Vorkshire    674,700  845,400  778,200  874,600 

Lancashire,  Cheshire, 

aud  North  Wales....  339,300  428,000  423,800  420,100 
Derby,  Nottingham  and 

Leicester   441,509  647,600  657,900  649,400 

Stafford,  Shropshire, 

Warwick,    Worcester  147,600  351,600  362,900  361,100 
South  Wales  and  Mon- 
mouthshire  447,700  ],0t;0,400  1,082,200  1,082,500 

Other  English  Districts       69,100  100,500  97,800  10(i,900 

Scotland   717.200  732,600  724,500  743,400 


Total    3,623,200   5,158,400   5,148,000  6,203,600 


'  Bank  Holiday  week. 

— Board  of  Trade  Journal. 


QUERIES  AND  REPLffiS. 

We  invite  our  riaders  to  submit  practlaal  probiemi 
for  solution   by  our  staff,  or  by  othar  rtadort. 

Replies  will  be  paid  for. 

QUERY. 

Cutting  Metric  Threads. — Can  a  5  mm. -pitch 
screw  be  cut  in  a  lathe  having  a  ^-in.  pitch  guide 
screw  and  the  usual  set  of  22  change  wheels  ?  A 
worked-out  train  of  suitable  gears  would  oblige. — 
A  Reader. 


MALLEABLE  AND  SOFT  IRON  PIPE 
FITTINGS. 

The  British  Engineering  Standards  Association  has 
just  issued  two  new  reports,  Nos.  143  and  154, 
dealing  with  dimensions  for  malleable  and  isoft  cast- 
iron  pipe  fittings  of  nominal  sizes  from  g  in.  to 
4  in.  Both  the  reports  contain,  among  others, 
clauses  relating  to  special  sizes  of  reducing  fittings, 
screw  threads  and  the  method  oi  specifying  outlets. 
These  are  followed  by  tables  of  dimensions  of 
British  standard  equal  and  British  standard  reduc- 
ing fittings,  and  the  reports  conclude  with  type 
drawings  uf  the  fittings,  together  with  a  diagram 
indicating  the  method  of  setting  out  the  curves 
of  the  reducing  fittings. 

The  reports  include  also  special  tables  by  means 
of  which  the  "centre-to-face  "  dimensions  for 
reducing  fittings  can  readily  be  ascertained,  a  most 
useful  feature  both  for  the  manufacturer  and  the 
installation  engineer. 

British  Standard  Report  No.  143.— British 
standard  dimensions  for  long  sweep  type  malleable 
iron  pipe  fittings  for  steam,  water  and  gas  is  limited 
to  fittings  designed  for  use  where  the  maximum 
•■  delivery  head"  is  needed,  and  where  the  question 
of  frictional  resistance  is  important.  The  fittings 
dealt  with  are  bends,  elbows,  tees  and  crosses. 

British  Standard  Report  No.  154.— British 
standard  dimensions  for  malleable  and  soft  cast- 
iron  pipe  fittings  for  steam,  water  and  ga.s  includes 
all  fittings  in  general  use,  such  as  sockets,  caps, 
elbows,  hexagon  nipples,  return  bends,  tees  and 
croisses. 
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BRISTOL. 

(From  Ottr  Own  Correspondent.) 

EiKjiiiries  among  films  in  Bristol  g-o  to 
show  that  recovery  has  not  yet  ibeen  made 
in  any  appreciahle  degree  from  the  de- 
pressing- state  into  which  the  industiy  g"ot 
some  time  ago,  and  that  the  experience 
has  been  similar  to  other  occasions!  in  that 
engineering  has  been  the  first  to  feel  a 
period  of  trade  depression  and  the  last  to 
benefit  from  its  recovery.  In  business 
circles  it  is  considered  that  trade  pros- 
pects are  biighteningj  and  some  ti-ades  are 
aJbsorbino-  men  who  have  been  disengaged 
ovei'  a.  long  period.  In  most  cases,  how- 
ever, it  appears  only  to  be  a  hand-to- 
mouth  existence. 

The  launch  took  place  recently  from 
the  Albion  Dockyard,  Bristol,  of  the 
Dwarka,  which  is  the  second  of  two  com- 
bined passenger  and  cargo  motoi-  ships 
ordered  by  the  British  Indian  Steam 
Navigation  Co.  Ltd.  from  Messrs. 
Charles  Hill  &  Sons.  With  her  sister 
ship,  the  I3umra,  which  wa,s  completed 
seme  little  time  before  at  the  Albion  Dock- 
yard, and  is  now  on  her  maiden  voyage, 
the  Dwaika  is  intended  solely  for  coastal 
traffic  in  the  East.  There  is  another  vessel 
in  course  of  oonstiiiction  at  Messrs.  Hills 
yard,  a  motor  ship,  the  order  for  which 
was  placed  by  Messrs.  Owen  &  Watkin 
Williams,  of  Cardiff,  proprietors  of  the 
well-known  Golden  Crossi  Line. 

Throughout  the  peiiod  of  depi-ession 
the  shipbuilding  industry  in  Bristol  has 
been  cairied  on  satisfactorily.  It  is  now 
consideied  that  there  is  little  prospect 
of  orders  beyond  those  at  present  exist- 
ing. Shipowning  films  with  capital  avail- 
able are  withholding  the  placing"  of  orders 
for  new  tonnage  until  the  costs  of  produc- 
tion haS^e  changed  in  their  favour.  The 
piesent  condition  of  tiade,  the  fact  that 
there  are  many  more  ships  availaible  than 
(j^argoes  forthcoming,  and  the  existing  low 
rates  of  feights  are  factors  against  the 
replacing  of  older  ships  by  new.  Bristol 
has  gained  a  fine  reputation  for  skill  in 
shipbuilding,  and  it  is  hoped  that  eveiy 
effort  A\  ill  be  made  to  retain  it. 

The  Electrical  Oonimittee  of  tlie  liristol 
("ity  Council  has  presented  and  liad 
adopted  by  the  council  a  report  as  to  the 
laying  of  two  extra  high-tension  mains  to 
Kcynsham  for  supplying  the  new  factory 
about  to  be  erected' there  by  Messrs.  .1.  S'. 
Ely  &  Sons,  at  an  estiina<ed  cost  of 
.£25,555,  which  sum  they  asked  permis- 
sion to  boirow.    The  area'of  supply  under 


[FROM  CORRESPONDENTS  AT  HOME  AND  ABROAD  ] 

the  Bristol  Electric  Lighting  (Jrder  is  not 
co-teriniiious  with  the  boundaiies  of  the 
city,  and  the  council  are  the  undei-iakeis 
in  the  Keynsham  aiea,  and  are  under  an 
obligation  to  give  supplies  there  which 
will  be  remunerative.  The  supply  will  l,e 
available  for  other  works  at  Kevnsham. 


GLASGOW  AND  DISTRICT. 

(From  Our  Own  Correspondent.) 

The  improvement  in  trade  in  this  dis- 
trict is  still  being  maintained,  although 
progress  towards  recovery  is  so  slow  as  to 
be  hardly  noticeable.  Unfortunately, 
conditions  in  the  west  are  largely 
governed  by  the  prosperity,  or  otherwise, 
of  the  two  principal  industries,  i.e.,  ship- 
building and  steel  manufacture,  and  in 
those  two  spheres  no  change  can  be 
claimed.  As  far  as  the  steel  trade  is 
concerned  consumers  are  still  reluctant  to 
commit  themselves  to  anything  in  the 
nature  of  contracts,  being-  still  under  the 
belief  that  a  waiting  policy  is  the  best. 
Foreign  enquiry  is.  more  active,  but  so 
far  only  small  shipments  are  taking  place 
and  expansion  is  very  slow.  Shipi  plates 
are  unchanged  at  £9  per  ton,  sections  £8 
i5s.,  steel  sheets  s  in.  £10  6s.,  and  boiler 
plateis  £12  lOs.  at  makeis'  works. 

In  the  pig  iron  trade  there  has  been 
a  marked  improvement  in  export  business, 
especially  in  foundry  iron.  American 
buyers  are  well  to  the  fore,  but  there  is  no 
guarantee  that  this  will  last  beyond  the 
duration  of  their  laibour  troubles. 

During  last  week  about  2.(MJU  tons  of 
Scotch  i)ig  iron  were  shipped  abroad  from 
(xlasgow  Jiarbour  alone,  so  thai  if  this  is 
maintained  for  any  length  of  time  produc- 
lion  will  require  to  be  increased.  One 
or  two  more  blast  furnaces  have  been  relit, 
including  the  Clyde  Ironworks  and 
D  ix oil's  Ltd.,  of  Glasgow.  Boiler  makers 
are  fairly  well  employed,  and  in  ibis  con- 
nection Messrs.  Yarrows,  of  Scotstouii, 
who  have  been  practically  closed  down  for 
a  year,  liave  opened  up  their  boiler 
department  to  cope  with  orders  from  the 
Far  East.  Crane  makers  also  report  more 
piosperous  conditicms,  local  firms  having 
icceived  foreign  ordeis  ot  consideiable 
magnitude. 

There  is,  however,  liitle  movement  in 
the  machine  tool  industiy,  and  local  woiks 
are  working  with  very  few  men. 

Ai  the  Scottish  shipping  ports  ot 
.Vbeideen.  Leith  and  Grangemouth 
arrangements  on  a  large  scale  have  been 
made  lo  jjrovide  oil   iuel  for  bunkeriii"-. 


At  Abeideen  an  extensive  storage  depoi 
has  been  installed  at  Torry  Dock  serving 
as  a  northern  distributing  centre  for  th'^ 
Anglo-American  Oil  Co.'s  products.  The 
installation  covers  two  acres  and  consist^ 
of  four  large  tanks,  two  for  peholeum 
and  two  for  motor  spirit,  providing 
storage  for  half  a  million  gallons.  .\ 
system  of  piping  and  pum])s  for  the  con- 
veyance of  the  oil  to  the  filling  section 
have  been  installed.  As  indicating  the 
nature  of  the  labour-saving  appliance> 
foiming  part  of  this  efiiiijianent,  it  nui>- 
Ire  mentioned  that  a  oO-j^allon  barrel  can 
be  filled  by  one  turn  of  a  handle,  and  4()(i 
2-gallon  tins  can  be  filled  in  one  hour, 
without  loss. 

_  Touchiny  on  shij)I)uilding,  the  depres- 
sion is  .still  very  marked,  and  more  than 
one  yard  on  the  Clyde  are  woiking  on 
their  last  ves.^el. 


CARDIFF. 

(From  Our  Own  Correspondent.) 

Although  the  settlement  of  the  Ameii- 
ean  coal  strike  has  had  a  very  definite 
effect  on  the  export  of  coal  from  Cardiif. 
with  a  consetiuent  fall  in  prices,  it  i> 
anticipated  that  the  boom  which  is  now 
ending  will  have  had  a  lasting  effect  a.'~ 
far  as  certain  dry  coals  and  anthracite  are 
concerned,  in  that  a  permanent  market  in 
Canada  will  have  been  created.  Receni 
shipments  of  coal  from  South  Wales  have 
created  a  record,  being  at  the  rate  ot 
;^.0,(inO,000  tons  a  year,  or  600,422  ton^ 
a  week.  At  Newport  alone  the  shipment- 
for  a  recent  week  constituted  the  higliesi 
total  on  record,  being  147,21!)  toirs. 

Whilst  these  figures  will  not,  of  course, 
last,  there  is  a  much  better  tone  to  tradt 
generally,  with  a  closer  approach  to  jiie- 
M-ar  figaires  than  has  been  expected. 

In  the  tinplate  industiy  the  sa(•rif^ce^ 
made  by  masters  and  men  are  having  a 
very  pronounced  effect  on  the  export  side, 
for  recent  oidei-s  for  oil  plates  alone  run 
into  000,000  boxes,  whilst  a  full  75  pei 
(•ent  of  the  woiks  are  in  full  emjilcyment, 
the  only  unsatisfactory  feature  of  the 
industiy  being  the  very  small  honu' 
demand. 

Messrs.  Lysaght's  works  at  Xe\vi::iit  aie 
likely  to  be  on  full  work  tor  some  time  Ic 
eonie,  thanks  lo  a  large  number  of  ini- 
portanl  foreign  ordeis,  whilst  a  heav\ 
demand  for  oil  pipe  lines  fiom  Huiniali 
has  provided  the  Bi-itish  Mannesmaini 
Titbe  Works  with  so  much  work  that  in 
addition  to  running  their  plant  full  linn 
the  engagement  of  extia  men  is  beiHg 
considered. 
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UNITED  STATES  OF  AMERICA. 

(From  Our  Own  Correspondent.) 

i  An  iiiteiestiug-  incident  is  tlie  impoita- 
Hon  of  British  coke  iby  a  pig-  iron  user.  ^ 
riie  same  finn  has  been  one  of  the  most 
ictive  in  ibringino-  in  British  pig  iron. 
I  Meanwhile,  the  normal  supply  of  anthra- 
i  'ite  coal  has  dwindled  until  there  is  a 
iiu'Psent  shortage  of  ;}O,00'0,0'UI)  tons.  The 
[•^tate  of  New  York  has  passed  an  emer- 
"reicy  law  which  provides  for:  A  fuel 
'idministrator,  to  he  appointed  hy  the 
jovernor.  Ten  million  dollar  revolving- 
fund  for  the  purchase  of  coal  for  distri- 
nition.  Power  to  fix  prices  of  coal  and 
Jither  fuel.  Power  to  seize  coal  hoaids. 
I  Power  to  limit  the  uses  of  fuel.  Power 
',to  investigate  dealers'  ibusiness.  Powej- 
Ito  prfjmulgate  emeirg'ency  rules.  Gatd  and 
hfine  penalties  for  violation  of  these  rules, 
j, Power  to  cities  to  borrow  money  to  Inn- 
\iioa\.  Power  to  cities  to  suspend  electric 
Idgns.  The  law  will  i-emain  effective 
Until  the  Governor  declares  the  emergency 
Ls  passed. 

«   Railway  operations  are  still  hamjiered 
ii')y  the  siiopmen's  strike,  though  not  as 
"badly  as  w;is  at  first  anticipated.  The 
lailroads  of  the  eastern  district  report 
I  hat  in  the  five  weeks  ending  August  25 
Mieir  sliop  forces  at  work  have  incicascd 
From  62  per  cent  to  75  per  cent  of  noi  nial. 
The  Railroad  Labour  Board  has  declined 
!he    request   of    the   statistician   of  the 
•tiikiv[g    labour    men's    organisation  to 
letine  "the  principle  of  a  living-  wage." 
This  nmtter  arose  out  of  the  demand  of 
the  "  way  "  men  for  a  minimum  wage  of 
|48  cents  per  hour  as  the  lowest  decent 
."living"  wage  for  the  average  family 
[ni  five  persons,   this  being  the   size  of 
family  always  assumed  by  the  labour 
leaders. 


A  contract  for  e(|uipnient  amounting  to 
lapproximalely  8,000.000  dols.  has  been 
received  by  the  AVestinghousc  Electric  & 

I Manufactuiing-  Ob.  The  contract  im  ludes 
an  Older  for  control  eciuipment  for  120 

,electric  locomotives  which  are  now  under 

j(t'onstruction. 

The  order,  it  is  stated,  comes  from  the 
Paris-Orleans  Railway  Cb.,  which  is  one 
of  the  largest  .systems  in  France.  This 
railway,  which  operates  more  than  5,000 
loute  miles  of  track,  is  clcctrifving  125 

■'miles  of  its  main  lines  between  Paris  and 
Vierzon . 

^    The  complete  ordej-  of  control  equip- 
[ment  will  be  manufactured  in  the  United 
Statc'^,  and  shipment  of  the  order,  it  is 
announced,  will  commence  in  Januarv, 
1928,  and  extend  to  Decem'ber  1924. 


The  Philadelphia  &  Reading-  Railway 
is  making  exDcriments  with  a  new  ty])e 
I' of  petrol  railroad  car  which  was  tried 
out  on  the  Chestnut  Hill  Biauch.  The 
I'car,  which  is  manufactured  by  a  western 
company,  contains  a  compartment  for 
ba  g-gag'e  as  well  as  seiats  for  passeng-eis. 

If  the  experiments  are  successful  petr(d 
cars  may  supersede  steam  trains  for  local 
passenger  traffic  to  neaAy  su'buiiban 
jpoints  out  of  the  Reading  terminal. 


The  Federal  Power  Commission 
announces  that  the  West  Virginia  Power 
i.^  Transmission  Co.  has  filed  an  applica- 
tion for  a  prelimiiuuy  permit  for  an 
extensive  project  involving-  10  separate 
developments  on  the  Cheat  river,  in  West 
Virginia  and  Pennsylvania.  The  lower 
dam  and  power  house  will  be  located  near 
the  Monong-alia-Preston  county  line,  and 
the  projects  will  extend  upstream  to 
reservoirs  located  in  the  headwaters  of 
Dry  and  Shavers  Forks.  Between  400  000 
and  500,000  h. p.  will  be  developed. 

Construction  of  a  1,000,000'  dol.  electric 
power  plant  on  Ayers  Island  in  the  Pemi- 
gewasset  liver,  between  the  towns  of 
Bristol  and  New  Hampton,  N.H.,  for  the 
purpose  of  furnishing  power  and  light  to 
communities'  in  the  northern  section  of 
that  state,  is  exi^ected  to  he  undeitalceji 
shortly  by  the  Utilities  Power  Co.,  of 
'Meredith,'  N.H. 

Leading-  manufacturers  of  machine 
tools  declare  that  there  is  a  labour  shoit- 
ag-e  in  their  industry  to-day,  and  that 
it  is  likely  to  become  acute  before  long. 
The  shortage  is  in  expert  machinists  and 
tool  niakeis,  rather  than  in  less  skilled 
men.  As  many  railroads  and  others  usei-s 
of  machine  tools  are  about  ready  to  come 
into  the  market  for  shop  supplies,  the 
situation  is  serious. 

A  factor  in  the  shortage  of  skilled 
metal  workers  is  the  Restricted  Immigra- 
tion Act,  which  is  keeping-  out  Euiopean 
artisans.  .Just  now.  for  instance,  the 
machinery  industry  in  Sweden  is  at  a  ver.v 
low  ebb.  Only  25.200  machinists  are  now 
employed  in  Swedish  shops,  as  compared 
with  00,000  in  September,_  1920.  Many 
of  the  unemployed  machinists  would  come 
to  this  country  if  they  were  permitted  to. 

Heavy  production  continued  in  the 
automobile  indu.stry  during-  August, 
according  to  reports  received  from  fac- 
tories by  the  National  Automobile  Cham- 
ber of  Commerce.  While  the  total  pro- 
duction for  July  reached  244.444, 
estimates  based  on  shinping  reports  for 
the  first  three  weeks  of  August  indicate 
this  figTire  will  be  exceeded  by  more  than 
20,000'  machines. 


It  was  announced  at  the  recent  meet- 
ing- of  the  council  of  the  American 
Chemical  Society  that  a  prize  of  25,000 
dols.  will  ibe  g-iven  every  yeai  to  the 
Amei-ican  who  makes  the  most  notable 
contribution  to  chemical  science. 


The  demand  for  engineers  and  technical 
men  of  almost  every  type  has  increased  so 
much  within  the  last  month  that  many 
sections  of  the  country  are  experiencing 
difficulty  in  filling  vacancies,  says  the 
i-eport  of  the  employment  denartment  of 
the  American  Association  of  Engineers. 


The  code  foi-  the  ventilation  of  public 
and  semi-public  buildings  adopted  by  the 
American  Society  of  Heating  and  Venti- 
lating- Engineers  in  1915  has  been  sub- 
mitted to  the  Anu'rican  Engineering- 
Standards  Committee  for  approval  as 
American  standard. 


This  code  was  prepared  by  a  committee 
of  the  American  Society  of  Heating  and 
Ventilating  Engineers  in  response  to  re- 
(luests  from  state  commissions,  legislative 
bodies,  public  health  agencies  and  other 
organisations  for  sugge.stions  to  foe  used 
in  the  pjeparation  ot  legtslation  and  regu- 
lations regarding  the  heating  and 
ventilation  of  brrildings.  The  committee 
endeavoured  in  this  code  to  cover  the 
general  features  mo.st  essential  to  the 
public  health,  in  such  a  manner  as  to  pro- 
tect the  public  with  the  least  possible 
expenditure  for  equipment  and  without 
unnecessarilv  limiting-  the  methods  of 
obtaining  the  desired  results. 


(Reuter's  Engineering  Service.) 
Pig  Iron  Plant  to  be  Erected  in 
Ut.vh. — The  immediate  construction  of  a 
7,500,000  dols.  pig  iron  plant  in  Utah 
will  be  the  first  step  to  follow  the  forma- 
tion of  the  Pacific  Steel  Corporation, 
capitalised  at  20,000,000  dols.,  whose 
incorporation  papers  are  on  file  in  Dela- 
ware. The  new  concern,  financed  by  San 
Fi'ancisco,  Los  Angeles,  Seattle  and  Salt 
Lake  City  banking  institutions,  will  be  a 
combination  and  enlargement  of  present 
steel  manufacturing  plants  on  the  Pacific 
Coast.  "  At  the  present  time  there  is  no 
pig  ii'on  manufactured  west  of  the  Rocky 
^Mountains,"  the  company's  attorney 
said,  "  and  plants  here  are  dependent 
ui)on  the  east  for  their  supply  of  both  pig 
iron  and  coke.  The  nev:  corporation  will 
undertake  the  complete  manufactuie  of 
steel  fi'om  raw  materials  on  the  Pacific 
Coast." 


EGYPT. 

(Reuter's  Engineering  Service.) 
Electric  Works  in  EfJvrT. — Tenders 
closing  Novembei'  15,  1922,  will  be 
received  by  the  Director  of  the  Technical 
Service.  Section  of  Municipalities  and 
Local  Commissions,  Savoy  House,  Cairo, 
for  installation  work  in  connection  with 
an  electric  centre  and  distribution  system 
at  Manfalout. 


INDIA. 

(Reuter's  Engineering  Service.) 

Inst.\ll.vtion  of  Tube  Wells  at  Cal- 
cutta.— The  executive  engineer's  esti- 
mate of  Rs. 1,10, 000  for  the  installation 
of  six  tube  wells  in  Calcutta  has  been 
sanctioned  by  the  Calcutta  Corporation. 


Machinery  Wanted. — The  Osman 
Shahi  Mills,  capital  Rs.l  crcre;  managing 
ag-ents  Messrs.  Cuirimbhoy  Ebrahim  & 
Sons  Ltd.,  No.  137,  E.si>lanade  Road, 
Bombay,  will  require  textile  machinery 
during  the  next  two  or  three  years. 


LiARxiE  Power  Station  at  Penang. — 
The  municipality  of  Penang  is  negotiat- 
ing for  the  construction  of  a  large  power 
station  on  the  Prai  wharves,  from  which 
Penang-  will  foe  supplied  by  means  of  sufo- 
marine  cables.  The  station  has  been 
designed  for  an  ultimate  capacity  of 
135,000  h.p.,  and  will  foe  capafole  of  deal- 
ing with  the  whole  of  Penang,  Province 
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Wellesley,  and  possibly  parts  of  Ivedali. 
There  will  he  electric  cranes,  etc.,  at  tlie 
Prai  wliai-vesi  worked  'by  current  from  the 
municipal  station.  The  tramway  system 
is  being  converted  into  railless  electric 
cars. 

Oalcutta  Water  Supply.— Tenders  for 
the  Oalcutta  Corporation  30  rupee  loan  of 
•51  lakhs,  beaaiing  interest  at  tbe  rate  of  7 
per  cent,  for  the  improvenient  of  the  watei' 
supply,  closed  to-day.  No  tenders  were 
accepted.  The  corporation  contemplates 
floating  a  sterling  loan  for  the  same 
amount  in  England. 


CANADA. 

(From  Our  Own  Correspondent.) 

Ottawa,  Ont. — ^Pollowing  prolonged 
negotiations  the  Hull  Electric  Co.  has 
ac(|uived  large  juroperty  holdings  in  Low 
township  along  the  shores  of  the  Gatineau 
river  including  the  riparian  rights  to  the 
Paugan  Falls,  about  35  miles  from  this 
city,  and  will,  in  the  course  of  the  next 
year,  estalblish  a  hydro  power  plant  with 
an  ultimate  capacity  ot  150,000  h.p.  The 
cost  of  construction,  it  is  said,  would 
approximate  10,000,000  dols. 

It  has  Ibeen  pointed  out  that  the  total 
capacity  of  the  present  hydro  plants  at 
the  Chaudiere,  Ibetween  the  cities  of 
Ottawa  and  Hull,  was  sliglitly  less  than 
50,000.  The  new  plant  with  its  enormous 
capacity  would  Ibe  a  iboon  to  both  the 
cities  of  Ottawa  and  Hull  as  well  as  to 
the  Gatineau  hinterland,  where  it  is  ex- 
pected the  proximity  of  power  would  draw 
industrial  enterpi-ise  from  all  ovei-  the 
countiy. 

In  addition,  it  is  estimated  that  it 
would  take  about  two  years  to  complete 
the  plant,  including  a  huge  viaduct  and 
dam,  and  that  employment  woiild  be 
found  for  about  1,000  residents  of  this 
district. 

The  first  sod  will  be  txirned  some  time 
during  the  next  summer,  it  is  said. 

The  large  plant  of  the  International 
Nickel  Co.,  at  Cbppercliff,  Ontario,  coni- 
mejiced  operations  on  September  1  after 
having  been  closed  for  18  months.  The 
company  is  operating  at  one-third  of  its 
war-time  capacity.  It  is  proposed  to 
oi)ei'ate  with  650  hands,  and  an  eight-hour 
shift  was  inaugurated.  The  Creighton 
mine  began  operations  on  August  24,  and 
a  larg-e  quantity  of  ore  was  in  readiness 
for  the  two  great  furnaces  at  the  smelter. 
Regular  shipments  of  the  matter  will  be 
made  to  the  refinery  at  Port  Collborne, 
where  all  of  the  re'fining  will  be  done 
hereafter,  the  refinery  at  Bayoune,  N.J., 
having  Ibeen  scrapped.  The  refined  nickel 
will  be  shinned  to  the  new  2,000,000  df)l. 
rolling  mills  at  Huntington,  W.  Va., 
where  it  will  be  rolled  into  malleable 
metal  and  marketed  mostly  in  the  Fiiiicd 
States. 


Calgary,  Alberta. — The  City  Council 
has  ratified  an  agreement  wiih  llie 
Imperial  Oil  Co.  calling  foi-  the  establish- 
ment of  a  2.500,000  dols.  oil  refinery  in 
Calgary.  AH  that  remains  is  "  the 
plebiscite  of  citizens  to  endorse  ihe  pro- 
i^^ct.  Work  will  be  started  on  construction 
this  fall. 


Ottawa.  Ontario. — The  production  of 
pig  iron  in  Canada  in  July  presented  an 
increase  of  10'2  per  cent  over  the  record 
of  June,  according  to  a  statement  issued 
'by  the  Dominion  Bureau  of  Statistics. 
The  output  in  July  was  31,700  tons,  as 
compared  with  a  production  of  23,703  tons 
in  the  previous  month.  The  furnace  at 
Hamilton  was  idle  at  the  end  of  the 
month,  leaving  in  operiation  two-  furnaces 
at  Sault,  Ste.  Maiie  and  one  at  Sydney. 

Montreal,  Quebec. — Electrification  of 
tlie  Hai1)our  Railwav  Terminals,  with  a 
total  trackage  of  58  jniles,  is  proceeding, 
and  it  is  expected  that  by  the  end  of 
Septemlber  42  miles  will  have  been  elec- 
trified. The  remaining'  16  miles  will 
probalbly  be  completed  next  season, 
according  to  a  statement  issued  by  Mi-. 
^T.  P.  Fennell,  manager  of  the  Montreal 
Harbour  Commissioner.  Electric  loco- 
motives of  a  tyoe  especially  suited  for 
harbour  work  will  ibe  purchased  Iby  the 
Commission. 


W^iNNiPEG.  —  Elect]  ification  of  the 
Canadian  National  "V^'innipeg  -  Grand 
Beach  line,  a  distiince  of  ii]i|n oxi niately 
70  miles,  is  being  considered,  according 
to  information  obtained  here.  Negotia- 
tions are  imder  way,  and  it  is  understood 
the  Maiiitolba  Power  Co.  has  offered  the 
railway  a  low  rate  for  elettiical  power 
with  a  view  to  estalblishing  the  fact  that 
electrification  of  railways  on  the  prairies 
would  be  feasible  and  economical. 


Montreal,"  QuEHEf. — The  latest  pro- 
posed power  development  in  the  Province 
of  Quebec  is  that  at  the  Grand  Metis  Falls 
on  the  Metis  river,  which  will  be 
developed  under  the  name  of  the  Lower 
St.  Lawrence  Power  Co.  This  new  com- 
pany will  have  as  its  field  of  supply  a 
large  district  with  a  population  of  70,000, 
covering'  16  municipalities.  Initial 
development  will  'be  in  the  neig'hibourhood 
of  3t)00  h.p.,  and  construction  will  be 
pressed  so  as  to  enalble  power  to  !be  gener- 
ated by  the  end  of  the  present  year. 


FRANCE. 

(Reuter's  Engineering  Service.) 
New  French  Steel.  —  The  papers 
report  that  M.  Chafnard,  director  of  the 
steel  laboiatoiy  at  Imphy  (Nieiwe'),  has  le- 
cently  found  a  new  kind  of  steel,  the  com- 
position and  (lualities  of  which  have  ibeen 
coanmunicated  to  the  Academie  des 
Sciences  'by  'M.  Lechatelier.  Into  the 
composition  of  the  new  steel  enter  60  per 
cent  nickel,  12  per  cent  chrome,  2  per 
cent  manag^nese  and  0'5  per  cent  carbon. 
The  steel  in  question  can  "work"  with- 
out fatigue  4,000  hours,  bearing  a  i>ressuie 
of  l,n00  atmospheres  at  a  teanperatnre  of 
600  deg.    It  is  inoxidisable. 


SWEDEN. 

(Peuter's  Engineering  Service.) 
Ott,  From  SpiTznEjuiEN  Coal.. — In 
connection  with  the  Norweg-ian  a.ttem])t 
to  ])ioduce  oil  from  Spitzbeigen  coal, 
Ddfjcns  Nyhcfer\e',\r\\^  that  the  Sydvaian- 
ger  Co.  is  planning  Oi  'build  works  for  this 
purpose  at  Kii-kenaes.  Tlie  machinery  has 
'been  ordered  in  Germany,  and  will  be 


delivered  towards  the  end  of  the  year, 
and  the  production  of  oil  is  expected  to 
begin  in  February  or  March. 


SPAIN. 

(Peuter's  Engineering  Service.) 
Spanish  Leat>. — The  price  of  Spanish 
lead  has  been  fixed  for  the  current  month 
at  548.10  pecetas  per  ton  free. on  quay 
Cartagena,  or  7  pesetas  more  than  for  the 
month  of  August. 

Improvements  at  Port  of  Lisbon. — 
A  message  from  I/isbon  says  that  the 
Senate  has  authorised  the  Government  to 
raise  a  loan  for  works  to  be  carried  out 
at  the  port  of  Lisbon. 


Exports  of  Iron  Or£  From  Morocco. 
— During  the  first  six  months  of  1922  the 
mining  companies  of  Melilla  exported 
over  100,000  tons  of  iron  ore,  of  which 
the  great  majority  went  to  Germany.  It 
seems  clear  that  these  exports  have  de- 
creased to  this  extent  the  sales  of  iron  ore 
at  Bilbao  and  Santandoi-. 


CZECHOSLOVAKIA. 

(Reuter's  Engineering  Service.) 
Reduction  of  Piuces  for  Metai.  Pro- 
ducts.— According  to  the  Gazette  d, 
Pra(/iie,  the  Federal  ion  of  the  Metallur- 
gical Industry,  aftei  examining  the  situa- 
tion created  by  tlie  fall  of  the  foreign 
exchanges,  has  asked  all  its  members  to 
niake  without  delay  important  reductions 
in  the  prices  of  all  metal  products  now 
in  stock,  in  accordance  Avith  the  reduction 
in  buying  prices  and  without  regard  to 
possible  losses.  The  federation  hopes  that 
this  measure  will  contribute  largely  to  a 
speedy  ending  of  the  crisis  in  the  iioii 
trade. 


SOUTH  AMERICA. 

(Reuter's  Engineering  Service.) 

Railway  Developments  in  Argentina. 
— The  Argentine  Government  has  pur- 
chased for  the  sum  of  1,950,000  dols.  g«old. 
or  approximately  £400,000,  the  entire  ino- 
perty  of  the  Central  Chubut  Railway-  Co., 
a  British  concern  which  owns  about  65 
miles  of  line  between  Poit  Madryn  and 
Trelew  in  the  territoiy  of  Chubut, 
Patagonia.  Included  in  the  purchase  are 
all  rollin^•  stock  and  eciuiinnent.  work- 
shops, buildings  and  terminal  facilities  at 
Port  Madryn.  and  the  company's  right  to 
a  strip  of  land  for  extensions.  Tlie 
Government  proposes  to  make  the  line 
part  of  its  system  of  light  railways  for 
the  development  of  Patagonia,  ami  later 
on  Avill  extend  it  right  thr()U<>h  the 
Chubut  territory  to  Colonia  15  de  Octiibre 
near  the  Andes.  Further  north  the  State 
Railways  Department  is  pushing  on  with 
the  line  throug-h  the  Rio  Neg-ro  territory 
from  San  Antonio  to  Lake  Nahuel  Iluapi. 
A  good  deal  of  construction  work  has  been 
done,  and  recently  25  American  locomo- 
tives arrived  for  the  service  of  the  new 
line.  Now  it  has  been  decided  to  jindong 
the  line  as  far  as  San  Carlos  de  Baiib<che 
at  the  foot  of  the  Andes,  and  on  the 
Atlantic  side  to  extend  it  from  the  port 
of  San  Anionio  East  to  Viedma.  wheic  it 
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will  link  up  with  the  li<>li1  railway  system 
of  the  Great  Souiheru  Railway  Co.  While 
private  companies  in  Ai-gentina  are  show- 
inp"  no  disposition  to  extend  tlieir  systems, 
the  Federal  (xovernment  is  emharkinp-  on 
a  vip-oi'o\is  policy  of  construction.  Pata- 
gonia is  to  have  a  whole  network  of  light 
lines,  and  the  afyreement  of  last  Anril 
hetween  Chile  and  this  countiy  provides 
for  the  huilding-  of  connecting-  links  that 
will  piovade  two  more  transcontinental 
routes. 


Improvinc;  Argeintine  River  Ports. — 
I  The  Argentine  Govei'jiment  is  just  now 
devoting  special  attention  to  the  general 
'l  improvement  of  the  naviga'ble  I'ivers,  and 
as  a  result  of  an  inspection  of  the  River 
I  Uruguay,  under  the  direction  flf  the 
Department  of  Navig'ation  and  Ports, 
extensive  new  works  will  shoirtly  be 
started  to  make  this  !big  waterway  more 
convenient  for  deep-sea  craft.  At  Con- 
cepcion  del  I  Uruguay,  to  which  port  many 
foreign  vessels  proceed  for  loading',  a 
substantial  mole  is  to  be  constructed,  and 
the  warehouses  will  be  enlarged  to  a 
capacity  of  50.000  tons.  At  Santo  Tome, 
further  un  the  river,  100,000  dols.  is  pro- 
posed to  be  spent  on  a  dock. 


HELICOPTER  PROGRESS. 

Thei  problem  of  the  helicopter  is  an 
enticing  one,  and  we  scarcely  need  the 
assurances  which  come  to  us  from 
different  sources  that  persevering 
inventors  and  experimenters,  not  forget- 
ting their  venturous  financial  l)ackers,  are 
working  industriously  toward  the  develop- 
ment of  apparatus  of  this  specific  type, 
and  that  at  least  sufficient  success  is 
resulting  to  continually  urge  them 
onward.  Preliminary  details  of  progress 
are  of  little  interest  to  the  outsider  at  the 
present  stage.  As  with  the  aeroplane, 
privacy  will  be  impossible  in  the  climax 
of  accomplishment,  and  that  is  not  yet. 
It  may  be  expected  that  complete  prac- 
tical success  in  the  essentials  sought : 
unassisted  vertical  ascent  to  any  height 
desired,  then  a  controlled  and  directed 
lateral  flight  and  a  safe  alighting  within 
precisely  located  and  narrowly  limited 
space,  will  be  announced,  or,  rather,  will 
announce  itself  quite  suddenlv,  for  the 
simple  reason  that  immediate  and  com- 
plete publicity  will  be  unavoidable. 

It  is  not  to  be  hastily  assumed  (says  a 
writer  in  the  Co  in  pressed  Air  Magozinc) 
that  the  apparatus  sought,  in  its  ultimate 
development,  will  surpass  the  perfonnance 
of  the  aeroplane  of  the  day  in  speed  and 
reliability  of  actual  flight  and  the  carry- 
ing of  pas.sengers  or  of  privileged  freight. 
That  achievement  is  already  sufficientlv 
wonderful.  The  ultimate  preference  will 
be  determined  rather  by  the  complete 
mastery  of  the  conditions  of  ascent  and 
descent.  The  failure  to  satisfy  the 
imperative  requirement  in  this  particular 
must  continue  to  hold  back  the  aeroplane 
as  it  is  at  present,  and  it  is  not  unwarrant- 
ably visionarv  to  assume  that  the  problem 
will  ultimately  be  .solved  as  completely  as 
have  been  the  others  presiimablv  more 
difficult,  whether  it  be  accomplished  by 
the  helicopter  as  we  now  have  it  in  mind 


or  by  some  other  happy  combination  of 
devices. 

With  the  art  of  human  flight  becoming 
daily  more  safe  and  sure  we  are  warranted 
in  attempting  to  forecast  the  oppor- 
tunities of  the  future  and  to  prepare  for 
the  full  appropriation  of  them.  To  find 
suitable  places  for  staiting  and  for  land- 
ing need  trouble  us  no  more,  and  least  of 
all  in  our  crowded  city  areas.  The  most 
obvious  and  natural  home  for  the  human 
flier,  as  for  the  pigeon,  is  upon  the  roof. 
The  roofs  are  generally  ready  everywhere, 
and  with  a  little  thought  for  the  con- 
venience of  the  fliers  may  be  easily 
adapted  to  perfectly  fit  the  simple  require- 
ments, and  if  the  fliers  in  time  increase 
in  number.s  like  tlie  automobile,  they  will 
be  more  comfortably  taken  care  of  and 
more  perfectly  independent. 


FINISHING  HARDENED  STEEL 
ROLLS  BY  GRINDING. 

RoL7,s  used  in  the  production  of  foil  and 
flat  wire  re([uire  a  miiror  flnish  to  ensure 
first  ({uality  product.  This  finish  can  be 
given  the  roll  surface  by  lapping  after 
grinding",  and  this  process  was  universal 
until  recently  when  a  finish  grinding 
method  was  worked  out  in  the  plant  of  A. 
ilankey  &  Co.,  Rochdale,  Mass.  (says  H. 
B.  Ijindsay,  in  Grits  and  Grinds).  The 
finishing  piocess  is,  liowever,  applicable 
to  the  regrinding  of  rolls  that  have  been 
in  service,  and  is  being  widely  adopted  by 
tiat  wire  and  foil  makers. 

This  new  surfacing  process  is  of 
importance  to  the  roll  manufacturer,  but 
more  so  to  the  roll  user,  for  the  larger 
saving  is  realised  in  the  greatly  increased 
service  life  of  the  ground  roll  as  compared 
to  those  finished  by  lapping.  Typical 
figvires  in  this  respect  show  an  average 
life  of  one-half  day  for  the  lappieid  surface, 
while  the  ground  loll  .stands  iip  for  a 
week.  It  has  been  suggested  that  the 
pores  of  the  metal  and  the  irregularities 
of  the  surface  of  a  roll  finished  with  a 
lead  lap  are  filled  with  lead,  which  is 
crushed  out  in  service.  On  the  other 
hand,  the  g-round  roll  has  a  true 
mechanical  .surface  that  depends  for  its 
perfection  of  finish  solely  on  its  extreme 
close  appioximation  to  a  perfect  cylinder. 

The  general  run  of  rolls  for  flat  wire 
and  foil  are  not  over  14  in.  in  diameter 
with  10  in.  face,  and  are  seldom  smaller 
tlian  3  in.  in  diameter  with  5  in.  face. 

In  manufacturing,  these  rolls  are  forged 
and  annealed,  turned  and  rough  ground 
before  hardening.  They  are  then  semi- 
finish  ground  with  a  6,624  C-K  alundum 
vitrified  wheel,  removing  about  OO.'iO  in. 
of  stock  to  within  0-002  in.  to  0  00:3  in.  of 
the  size  wanted.  This  semi-finish  itself  is  a 
good  so-called  commercial  finish,  which  in 
the  former  method  would  be  lajtped  with 
a  lead  faced  lap,  using  emery  and  lard  oil. 
This  was  sometimes  followed  by  the  appli- 
cation of  2r  emery  dry  on  a  piece  of  felt. 

The  semi-finish  ground  roll  is  finish- 
ground  by  the  new  process  with  an  XF 
grade  1  crvstolon  elastic  wheel  removing 
only  0  002  in.  to  O'OO^  in.  of  stock  in  one- 
quarter  of  the  time  formerly  required  to 
lap,  and  the  resultant  surface  is  much 
more  durable  in  seirice  than  the  lead- 
lapped  roll. 


In  grinding  with  the  fine-grained  wheel 
plain  water  is  used  as  lubricant,  and  it 
passes*  over  the  roll  and  Avheel  but  once. 
On  completion  of  the  job  it  is  impossible 
to  wipe  the  surface  completely  dry  with 
cloths  or  waste,  and  so  a  dry  jjowder  is 
])ut  on  with  the  hands  while  the  roll  is 
revolving  in  the  machine  after  the  grind- 
ing has  been  finished.  Powdered  slaked 
lime  is  satisfactory  for  this  purpose.  The 
powder  is  all  wiped  off  before  the  roll  is 
slu.shed. 

This  process  of  roll  finishing  .should  be 
investigated  by  all  users  of  polished  rolls 
because  of  the  saving  of  time  both  in 
refinishing  and  the  life  of  the  .surface. 


WATER  POWER  IN  WALES. 


The  new  dam  of  the  C'olwyn  W^ater- 
works  has  been  formally  opened  this  week 
by  Sir  John  Snell,  which  commemorates 
an  impoitant  stage  in  the  work  of  utilis- 
ing the  water  power  in  North  Wales. 

When  in  1891  the  Conway  and  Colwjai 
Bay  Joint  Water  Supply  Board  was 
formed  the  idea  of  g-euerating  electricitj' 
by  water  power  was  hardly  deemed  prac- 
ticable. ?>ince  then  engineering  science 
has  made  a  great  advance,  and  now  the 
only  hindrance  to  the  immediate  use  of 
all  the  energ'y  to  be  extracted  from  the 
mountain  streams  is  the  cost  of  the  neces- 
saiy  works.  The  Aluminium,  Corpora- 
tion ]>td.,  who  purcha.sed  extensive  water 
1  ights  below  the  Cowlyd  Lake  and  in 
adjoining  watersheds,  and  erected  their 
works  at  Dolgarrog,  near  Trefriw,  in  the 
Vale  of  Conway,  iise  the  water  to  drive 
tairbines  coupled  to  dynamos  which 
generate  electiicity  for  their  work.s  and 
also  for  power  purposes  in  the  quarries  of 
North  Wales  and  for  lighting  and  other 
purposes  at  Colwyn  Bay. 

The  Aluminium  Corporation  desired  a 
largei-  stoi-age  capacity  above  their  con- 
centration reservoir,  and  they  have 
secured 'it  by  means  of  a  new  dam  which 
they  have  constructed  below  the  Cowlyd 
Lake.  This  has  been  done  irnder  an  agTee- 
ment  with  the  Conway  and  Colwyn  Bay 
Joint  Water  Supply  13oard,  entered  into 
in  May,  1916. 

The  dam  has  been  constructed  by  the 
Aluminium  Corporation,  and  is  fonned 
of  eai'thwork  with  an  inner  core  of  Port- 
land cement  concrete  carried  down  to  im- 
pervious strata.  Its  total  length  is  about 
450  yds.,  its  maximum  width  at  the  base 
72  yds.,  and  the  maximum  height  above 
the  original  ground  level  is  45  ft.  When 
full  the  lake  will  contain  3,110  million 
gallons  of  water.  The  work  has  been 
carried  out  by  Sir  R.  Mc Alpine  &  Sons. 


Effects  of  Disarmament  in  Japan. — In  conse- 
quence of  the  failure  of  the  Washington  Conference 
in  regard  to  the  subma.rine  and  cruiser  question  the 
effects  of  disarmament  are  not  so  serious  in  Japan 
as  might  liave  been  expected.  A  number  of  sliip- 
yards  have  ah-ea.dy  received  Government  orders  for 
new  cruisers,  destroyers,  submarines  and  auxiliaries, 
and  a  few  others  have  been  promised  such  orders. 
But  as  not  all  shipyai'ds  of  the  country  can  be  suffi- 
ciently employed  for  the  Government,  a  large- 
number  of  them  have  taken  up  other  branches  of 
industry.  The  Kawasaki  concern  is  going  to  build 
electrical  locomotives,  the  Mitsubishi  and  IMitsui 
Bussankaisha  marine  aeroplanes,  the  Niigate  iron- 
works, the  Asa.no  Co.  Diesel  motors,  and  the  OsaJia 
ironworks  electrical  plants.  The  Mitsubishi  ship- 
yards intend  also  to  build  cargo  steamers  of  medium 
size, 
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Office  and  Workshop  Day  by  Day. 


Short  practical  articles  solicited. 


Exceptionally  high  rates  paid. 


A  Self-feed  Attachment  for  Slide  Rest. 

When  iiiruiug-  any  cone  or  angnlar 
■  surface,  such  as  the  face  of  a  fcevel  wheel, 
the  continual  turning-  of  the  small  handle 
of  the  slide  rest,  especially  when  a  fine 
cut  is  on,  hecomes  very  tiring-  to  the 
fingers.  The  sketches  show  an  attachment 
adopted  to  give  the  tool  automatic  feed 
when  doing"  this  or  similar  work  on  a  g"ap 
bed  lathe.  Fig.  1  gives  a  good  idea  of 
the  general  arrangement.  In  this  case  the 
rest  is  set  to  an  ang-le  of  45  deg.  An 
ordinary  four-jaw  chuck  (Fig.  2)  has 
attached  to  it  a  striker;  this  is  made  out  of 
a  piece  of  f  in.  or  in.  squai-e  iron  ibent 
into  the  form  of  a  long  U  about  8  in.  or 
9  in.  in  length.  Here  I  might  mention 
the  dimensions  are  intended  only  as  a 
guide ;  each  attachment  should  be  made  to 
suit  the  size  of  lathe  with  which  it  is  to  be 
used.  The  disc  (Fig.  3)  is  turned  out  of 
wrouo'ht  iron,  having  a  diameter  of  4  in. 
or  5  in.,  and  a  thickness  of  fin.,  having 
a  boss  on  one  side  f  in.  deep  and  2  in.  dia- 
meter. A  hole  should  be  drilled  through 
the  centre  of  A  and  filed  out  square  to  fit 
the  slide  rest  spindle  B.  Tiound  the  cir- 
cumference of  this  disc  six  in.  or  f  in. 
tapping    holes    should    be    drilled  at 


Fig.  1. 


Fi<i\  %. 


o(|ual  distances  apart,  also  one 
through  the  boss  at  C  (Fig.  3) 
to  take  a  small  set  screw  with  which  to 
secure  the  disc  on  the  souare  of  the  slide 
rest  spindle.  Having  tapped  these  holes, 
procure  six  pieces  of  round  iron  about 
3  in.  or  4  in.  long,  threaded  at  one  end  and 
rounded  off  at  the  other;  screw  these  into 
position  to  form  the  arms,  as  shown  (Fig. 
3).  Now  mount  as  shown  (Fig.  1.),  and 
the  attachment  is  ready  for  use,  and  will 
be  found  to  well  repay  the  time  and 
liouble  expended  upon  it. 

Extension  Vice. 

The  described  extension  vice  as  shown 
is  a  very  useful  tool  and  well  worth  the 
time  spent  in  the  making.  Having  had 
some  small  parts  which  were  to  be 
accurately  fitted,  I  discovered  that  the 
ordinary  vice  was  going  to  be  very 
encumbersome — and  not  sufficiently  high 


enough — so  I  hit  upon  the  following  idea,  level,  I  clamped  them  together  in  align- 
which  proved  quite  a  success.  The  ment  and  drilled  a  clear  hole  to  take  screw 
dimensions  given  are  half  full  size,  and  if     C,  Fig.  1.      Having  done  this,  a  tem- 
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used  will  not  take  long  to  rig  up.  Having 
procured  two  pieces  of  steel  A  and  B, 
Fig.  1,  and  was  satisfied  that  they  were 


PLEASE  READ  CAREFULLY. 

For  this  journal  we  ivant  crisp,  practical 
and  technical  articles  and  paragraphs,  and 
we  are  prepared  to  pay  icell  for  them.  Of 
the  many  who  read  techyiical  journals 
only  a  few  write.  Why  is  this  ?  It  is 
not  because  they  have  nothing  to  write 
about,  because  every  e.rperienced  en- 
gineer's mind  is  a  storehouse  of  valuable 
information,  whether  he  be  manager, 
foreman,  draughtsman,  or  mechamc.  We 
have  at  all  times  overcome  power-house 
troubles,  problem  of  design,  or  work- 
sliop  difficulties  by  ingeniou^t  devices. 
Sometimes  striking  methods  become  a 
habit,  and  we  do  not  realise  that  they  are 
exceptional  till  some  observer  e.rpresses 
astonishment . 

It  is  said  that  every  person  could  write 
one  good  novel,  and  it  is  certainly  tr^ie 
that  everyone  could  ivrite  more  than  one 
useful  wrinkle  or  valuable  article.  We 
write  and  urge  our  readers,  therefore,  to 
give  others  the  benefit  of  their  knowledge 
and,  experience- 


porary  bolt  of  similar  size  was  used  to 
secure  pieces  for  the  next  operation. 
Then  I  proceeded  with  hole  D,  first  using 
a  f  in.  taping  drill  right  th7'ough,  then 
taking  adrift  and  tapjung  ^  in.  Whit., 
Fig.  3,  and  opening  out  D"  %  in.  clear. 
Fig.  1,  also  making  recess  for  screw  head. 
A  feather  would  be  necessary  to  fix  up 
screw  C  to  prevent  turning.  Screw  D  it 
will  be  noted,  is  recessed  in  the  head,  and 
two  half-plates,  Fig.  4,  fixed  and  secured 
by  four  screws.  This  screw  head  is  also 
recessed  to  take  a  wing  piece,  roughed  out 
of  ^  in.  sheet  steel  to  form  a  wing  head. 
This  being  done,  the  jaw  faces  are  cleared 
and  two  copper  plates  soldered  to  act  as 
grips,  and  if  so  desired  pinholes  may  be 
drilled  and  countersunk  to  take  copper 
rivets.  Having  completed  this,  the  vice 
can  now  be  closed  and  finally  dressed  off 
and  used  for  work.  When  gripping  work, 
it  is  advisable  to  see  the  bars  somewhat 
parallel,  tlien  holding  work  by  tiglitening 
wing  nut  F,  Fig.  1.  and  securing  finally 
by  half  a  turn  on  wing  F.  If  so  desired 
holes  could  be  drilled  at  the  bottom  of  bar 
A,  then  the  vice  could  be  mounted  in  any 
suitable  position. 

P.S. — I  will  give  particulars  re  above  to 
anyone  making  enquiries. 
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The  World  of  Labour, 


By  plebeian. 

(Views  expressed  in  this  Section  are  not  necessarily  endorsed  by  the  Editor.) 


ARE  WAGE  REDUCTIONS 
NECESSARY? 

The  eonfereuce  between  the  trade 
iiiiiioiis  and  the  Shipbiiildiiig-  Employers' 
Federation  on  September  12  served  :o 
emphasise  the  depression  in  the  ship- 
building ind^lstr\^  The  employers  stated 
that  for  the  Marcli  quarter  of  1922  only 
51,000  tons  of  new  shipping  had  been  laid 
down.  For  the  June  cxuarter  it  was  only 
•38,000  tons.  Taking  the  whole  year 
ending  -Time,  1922,  the  total  tonnage  of 

111  new  sliips  commenced  in  that  year  was 
196,000  tons.      Comparisons  were  drawn 

^with  1908,  the  year  of  the  greafest  i^re- 
vious  Irade  depression  known  in  the  his- 
tory of  the  indnstiy.  In  that  year  the 
new  shipping  was  910,000  tons,  so  that 
1922  is  beyond  doubt  the  characteristic 
slumjj  year  of  the  shipbuilding-  industry. 
It  is  stated  that  over  60  per  cent  of  the 
normal  staffs  are  unemployed,  while  in 
certain  trades  the  proportion  is  between  70 
per  cent  and  80  per  cent.  There  seems 
little  hope  of  any  speedy  revival  in  trade, 
filthough  it  is  argued  by  the  imions  that 
7,000,000  tons  of  shipping  already  afloat 
is  long-  paist  the  stage  when  it  should  be 
replaced  by  modern  vessels.  As  was 
expected,  the  employers  contended  that 

i  there  coxild  be  no  hope  of  a  real  lasting 

I  im])rovement  in  trade  until  wages  had 
been  brought  down  still  further. 

The  Suggested  Reduction. 

They  were  emphatic  in  their  insistence 
that  the  remaining-  IQs,  of  the  26s.  6d. 
war  wage  should  be  discontinued  as  and 
:  from  November  1,  1922.    They  were  not 
prepared  to  consider  a  compromise  as  to 
I  any  smaller  sum,  although  it  was  indi- 
I  cated  that  they  had  no  intentions  of  apply- 
.  ing  in  one  cut  the  reduction  to  labourers. 
,Tlie  employers  recognise  that  were  an  all- 
-round   10s.    reduction   insisted    upon  it 
I  would    he    almost    impossible    for  the 
',  hibourers  to  maintain  an  existence.  If 
the  reductions  are  accepted  by  the  unions 
the  employers  will  then  be  prepared  +o 
agree   to   wages   being    stabilised  for  a 
1^  period,  and  althorrgh  no  definite  period 
I  has  been  suggested  it  is  understood  that 
this  will  not  be  less  than  12  mouths. 

The  attitude  of  the  employers  during  the 
conference  showed  tliat  they  do  not  con- 
template with  eciuanimity  the  spectacle  of 
skilled  men  working  for  47s.  per  week. 
But  the  alteniative,  as  it  presents  itself 
to  them,  is  to  close  down  the  yards 
entirely.  The  cut  is  exceptionally  severe 
for  the  plain  time-workers,  but  certain  of 
the  trades  will  not  be  so  badly  hit.    It  is 

•  true  that  the  allowances  formerly  paid 

*  under  the  Standard  Ship  Agreenient  is 
also  to  be  discontinued,  but  there  is  no 
suggestion  that  piece-work  rates  should 
be  reduced.  This  scrupulous  abstention 
from  cutting  piece-work  rates  is  signifi- 
cant. Exactly  the  same  line  of  procedure 
was     followed     by     the  engineering 


employers  in  connection  with  the  recent 
16s.  6d.  reduction.  There,  as  in  the 
present  case,  piece  rates  were  left 
uiitouched.  The  unions  are  suspicious 
that  tlie  employers  are  using-  the  situation 
to  influence  time-workers  to  take  up  piece- 
work. It  is  feared  that  once  the  exteirsion 
of  piece-work  has  been  accomplished  an 
attempt  will  be  made  to  cut  piece  rates. 

Profits  and  Wages. 

This  would  be  by  no  means  a  new 
experieirce.  In  negotiations  between 
employers  and  workers  it  is  essential  that 
the  utmost  good  faith  should  prevail  on 
both  sides.  Unfortunately,  that  feeling 
appears  to  !be  non-existent.  It  is  pi-eciisely 
this  mistrust  which  renders  the  iregotia- 
tions  so  difficult.  Each  party  feels  that 
something  is  being-  hidden  from  the  other. 
It  has  been  openly  stated  that,  bad  as  the 
condition  of  the  shipbuilding-  industry  is, 
it  is  not  so  lugubrious  as  the  employers 
Avould  indicate.  Mr.  John  Hill,  general 
secretar-j-  of  the  Boilermakers"  Union,  in 
his  monthly  report,  asserts  that  the 
Northumberland!  Shipbuilding  Co.  has 
paid,  since  its  inception,  an  average  divi- 
dend of  12^  per  cent,  free  of  income  tax. 
This,  however,  does  not  represent  the  full 
profits  distributed  to  the  shareholders  bv 
the  company,  as  eaich  Is.  share  was  raised, 
by  a  gift  from  the  comj^any,  to  rank  as  2^ 
shares.  The  actual  dividend  paid  on  the 
subscribed  capital  is,  therefore,  in  the 
region  of  45  per  cent.  The  Irvine  Ship- 
building Co.  is  alleged  to  have  paid,  by  a 
similar  process:  1917,  99  per  cent;  1918, 
99  per  cent;  1919,  136  per  cent;  1920 
(iirterim),  72  per  cent.  This  represents  a 
total  of  four  times  the  original  capital 
subscribed  by  the  ordinal-^'  shareholders. 

A  Plea  for  Publicity. 

This  company  seenrs  to  have  been  extra- 
ordinarily prosperous,  as  in  July,  1920,  the 
ordinai-y  shareholders  received  a  free 
bonus  of  19  Is.  shares  for  every  Is.  share 
they  then  held.  These  cases  are  no  doubt 
exceptional,  but  it  illustrates  the  feeling 
which  is  in  the  minds  of  the  shipyard 
workers.  A  skilled  craftsman  whose 
wages  nuiy  shortly  be  down  to  only  17'5 
j)er  cent  above  i)re-war  at  a  time  when  the 
cost  of  living  is  still  79  per  cent  over  1914. 
is  struck  by  the  force  of  suich  statements. 
The  shipyard  unions  are  right  in  their 
insistence  upon  aiU  enquiry  into  the  ship- 
building industry,  which  would  establish 
beyond  doubt  as  to  what  the  economic 
position  of  the  industry  really  is.  As 
matters  stand,  the  employers  allege 
a.bnor-nral  depression.  The  unions-  contest 
this.  Neither  side  is  probably  wholly 
right  in  tlieir  assertions.  The  employers 
assert  that  60  per  cent  of  the  normal 
staffs  are  out  of  work.  The  Ministry-  of 
Liabour  fig-ures  for  September  show  36'4  per 
cent.  The  employers  complain  that  to  run 
the  yards  is  at  present  unprofitable.  The 
unions  retort  that  although  profits  may 


not  be  created  at  the  moment,  the  storing 
up  of  reserves  and  the  writing  down  >^f 
assets  within  the  most  recent  years  has 
left  a  very  ample  margin  to  fall  back  ui)on. 
Surely  nothing  is  to  be  lost  by  the  fullest 
publicity.  E.c  jjarte  statements  are  seldom 
reliable,  and  it  is  difficult  to  understand 
the  opposition  to  a  full  and- frank  enquirs- 
into  the  state  of  the  shipbuilding  industry. 
Iir  the  interests  of  industrial  peace  it  is 
advisable  to  try  to  convince  the  workmen 
by  impartial  evidence  that  it  is  only  l)y 
sacr-ifices  the  industry  can  be  preseiv^ed. 
At  present  they  do  not  believe  this,  and 
the  onus  is  on  the  shipbuilders  to  prove 
tlieir  case. 

The  Ballot. 

The  parties  are  to  meet  again  f)u 
October  10,  and  in  the  meanwhile  the 
unions  are  to  take  a  ballot  on  three 
proposals :  — 

1.  For  the  acceptance  of  the  reduction. 

2.  For  resisting  the   employers'  jn-o- 

posals  by  a  strike. 

3.  For  empowering  the  representatives 

to  make  the  best  tenns  possible,  to 
be  subject  to  a  further  vote. 
The  vote  is  to  be  a  pooled  one.  and  on  this 
occasion  it  has  been  clearly  stated  that  a 
two-thirds  majority  against  accepting  the 
reduction  will  be  necessary  before  a  strike 
can  take  place.  There  is  a  distinct 
difference  of  opinion  between  the  union 
officials  as  to  the  course  which  should  be 
pursued,  but  it  should  not  be  difficult  to 
forecast  the  result  of  the  ballot.  The 
labourers  are  almost  certain  to.  vote 
against  a  strike.  Tbe  employers'  i)ro- 
l)()sition  is  that  the  reduction  M-ould  only 
be  applied  to  them  at  intei'vals,  and  to  the 
extent  which  Avould  be  justified  by  a  scale 
which  it  is  proposed  to  discuss  in  conjunc- 
tion with  the  labourers'  unions.  It  is 
important  to  notice  that  the  employers 
liave  stated  that  they  are  not  likely  to 
propose  reductions  for  any  unskilled 
workers  which  would  bring  wages  belo-«- 
37s.  6d.  pel'  week.  The  joiners  and  the 
boilermakers  are  both  likely  to  be  hostile. 
The  joiners  are  to  suffer  an  additional  3s. 
reduction,  this  being  vhe  remaining 
l)ortion  of  the  12s.  special  advance  which 
tliey  received  in  1920.  The  withdrawal  of 
tlie  standard  ship  allowance  which  is  also 
intended  is  not  likely  to  make  the  boiler- 
makers  tractable.  It  is  probable  there 
will  be  a.  considerable  pooled  majority 
against  the  acceptance  of  the  proposals, 
and  a  majority  against  a  strike  also. 
There  seems  to  be  no  reason  for  believing 
that  the  unions  will  not  ovei-wdielmingly 
support  the  third  proposition,  whicli 
onpowern  tlie  lepresemta fives  to  try  to 
negotiate  better  terms.  Whether  the 
employers  will  consent  to  tlie  reopening 
of  negotiations  is  problematical,  as  it  may 
be  argued  that  th?  voting  cn  Clause  3  will 
practically  neutralise  the  voting  on  the 
other  two  points. 
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LABOUR'S  RESPONSIBILITY. 


"  I  HAVE  preached  for  years  that,  in  my 
opiuion,  the  first  step  towards  improve- 
ment in  trade  will  ibe  made  when  indus- 
trial workei-s  realise  the  extent  to  which 
their  own  vital  interests  are  bound  up  in 
the  welfare  of  our  industries,"  declared 
Mr.  E.  W.  Petter,  managin<>'  director 
of  Messrs.  Vickers  &  Fetters  Ltd.,  at 
a  conference  on  Saturday  of  the  Industrial 
Leas'ue  and  Council. 

Mr.  Petter,  who  spoke  on  international 
trade,  said  that  one  of  the  worst  effects  in 
this  coutry  of  industrial  strife  had  been  to 
alienate  the  workers  from  solicitude  as  to 
the  well-beino'  of  their  industries.  If  all 
parties  engaged  in  industry  would  rally 
around  a  policy  of  determination  to  guard 
the  indu.stries  ot  the  country  they  would 
be  a  long  way  on  the  road  to  better  things. 
The  most  important  effect  the  war  had  had 
on  international  trade  was  that  it  had 
driven  agricultural  and  producing  coun- 
tries into  becoming  manufacturing  and 
industrial  communities.  Australia,  and 
India  were  developing  niauTifacturing- 
indxi.stries ;  India  was  developing  a  great 
iron  and  steel  industry. 

The  present  prosperity  of  the  textile 
engineering  industry  in  this  country, 
Whicli  was  the  only  branch  of  engineering 
sliowing  any  sign  of  prosperity,  said  Mr. 
Petter,  was  entirely  due  to  the  develop- 
ment of  industries  overseas.  The  eventual 
effect  would  be  to  make  coiintries  that 
hitherto  had  been  our  c\istomers  at  least 
self-supporting  and  in  many  instances 
competitors  in  the  few  markets  that 
remained.  Labour  ought  to  co-operate 
loyally  in  a  great  national  effort  to 
revitalise  our  industries.  The  League 
should  endeavour  to  secure  that  there 
should  be  no  importation  of  foreign  manu- 
factured goods  that  could  be  made  in  this 
country  while  any  of  our  woikers  were 
unemployed. 


WELFARE  WORK  IN  INDUSTRY. 


JJit.  II.  M.  -Vfknon-,  who  has  done  in- 
valuable work  for  the  Industiial  Fatigue 
Kesearch  Board,  on  Monday  last  addressed 
the  members  of  the  third  annual  Indus- 
trial Welfare  Confere-nce  at  Balliol 
College,  Oxford,  on  "The  importance  of 
keeping  records  and  statistics."  The  title 
of  J)v.  Vernon's  2>aper  conveys  but  little 
to  the  general  reader,  but  a.  system  of 
efficient  records  and  statistics  is  an  in- 
tegral part  of  the  new  ideas  of  industrial 
management  which  are  steadily  gaining 
ground.  The  elimination  of  waste  in 
indusivial  establishmeints  must  prove, 
eventually,  of  benefit  to  all  concerned; 
and  tliose  responsible  for  the  welfare  side 
of  the  larger  firms  have  opportunities  for 
collecting  valualde  and  statisical  infonna- 
tion  which  no  other  indi>Tduals  attached 
to  a  factory  possess.  These  o])portunities 
are,  however,  often  wasted,  because 
welfare  sup(>rvisors  fail  to  realise  the 
importance  of  keeping  the  requisite 
records.  As  regards  the  question  of 
labour  turnover,  said  Dr.  Vernon, 
there  is  much  reason  for  thinking 
that  it  amounts  to  100  per  cent  per  annum, 
and  this  means  a  huge  loss  to  employers 
who  have  the  expense  o/f  tiaining  new 
workers,  and  io  (he  em])loyees,  who  earn 


low  -NA  ages  while  they  are  on  a  new  joli. 
A  good  idea  of  the  degree  of  ill-health  in 
tlie  workers,  and  its  variations,  coidd  bp 
obf allied  in  keeping  lost  time  records, 
es])e(  ially  if  the  time  lost  from  sickness 
IS  separated  from  that  due  to  other  and 
avoidable  causes.  One  of  the  chief  causes 
of  lost  time  lies  in  the  accidents  and  in- 
juries incurred.  Hence  an  accurate  recoi-d 
of  all  the  accidents  treated  should  be 
kept,  and  be  examined  statistically.  The 
records  may  show  that  accidents  are  par- 
ticularly frequent  amongst  workers  on 
some  imrticular  type  of  machine  or  opera- 
tion. They  may  show  a  rise  brouglit 
on  by  fatigue  owing  to  overtime  being 
imposed.  Again,  it  is  well  known  that 
inexperienced  workers  are  sjiecially  liable 
to  accidents  unless  special  precautions 
aie  taken.  The  eiffects  of  an  accident 
prevention  campaign  should  always  be 
tested  >statistically. 

The  snpei-visor,  continued  Dr.  Vfiiion, 
can  best  determine  whether  the  woiksho]) 
conditions  are  conducive  to  the  maximum 
degree  of  health  and  efHciency  in  tlie 
wnrkeis,  by  keeping  exact  records  of  the 
temperature  of  the  workshops  and  of  the 
degree  of  ventilation.  A  large  mass  of 
information  now  exists  as  to  the  standards 
attained  in  the  workshops  of  various  indus- 
tries, ag-ainst  whick  new  results  can  be 
compared. 

Mrs.  K.  Carney  (Manr^hester)  said  it 
A\as  no  privilege  of  the  workers  Imt  their 
inalienalilo  right  that  the  general  condi- 
tions of  work  should  not  be  deleterious  to 
health.  The  amount  of  time  lost  to 
industry  in  this  country  through  sickness 
was  estimated  at  14^  million  working- 
weeks  annually,  due  mainly  to  minor  ]>re- 
veutible  ailments.  Wasteful  labour 
turnover  had  been  considerably  lessened 
by  medical  inspeietion  of  prosjiectiA^e 
woi']\ei's.  Health  sei-vice,  together  with 
general  welfare  activities,  had  already 
done  much  to  stabilise  industr-y  in  this 
direction.  In  an  increasing  number  of 
factories  of  moderate  size  a  medical  man 
oi-  woman  was  being-  appointed,  either  for 
Dart-time  seivice,  or  for  periodical  visils. 
She  hoped  that  medical  women  would  take 
their  place  as  certifying  surgeons  in  fac- 
tories employing  g-irl  labour. 

Goodwill  and  Co-operation. 

A  powerful  appeal  for  co-operation  in 
industry,  and  constructive  proposals 
towards  that  end,  were  features  of  an 
address  by  Mr.  F.  S.  Button,  J. P., 
member  of  the  Industrial  Court,  on  Satur- 
day, in  whidi  he  analysed  the  piinciples 
of  Whitley  Councils  and  similar  organisa- 
tions in  industry.  He  dealt  -with  the 
composition  of  works'  committees — which, 
by  the  way,  are  becoming  an  increasingly 
j)Owerful  factor  in  industrial  affairs — and 
methods  of  nomination  and  election,  to- 
gether with  the  question  of  trade  union 
reiiresentation.  The  work  of  the  Whitley 
Works'  Committees  includes  wages,  condi- 
tions and  employnnent,  and  concern  for 
expansmii  of  markets  i\{  home  and  abroad. 
The  fuiution  of  ownershij)  was  to-  discover 
new  markets,  to  find  capital,  and  lay  down 
]vlant,  and  to  determine  the  trend  of  ])ro- 
duotion.  ^Ir.  Button  went  on  to  comjiare 
the  management  and  the  workjieople, 
discussing  the  selection  of  chai'ge  hands, 
foremen,  managers,  etc.,  and  urging  the 
impoi-tance    and    methods    of  securing 


the  co-operation  of  the  workpeople. 
Similarly,  he  analysed  the  composition  of 
joint  intlustrial  ctmncils,  with  their  repre- 
sentation of  trade  unions  and  employers' 
federations.  There  was  need  for  states- 
manship amongst  those  concerned  with 
industrial  relationships,  not  only  in  their 
wider  national  aspects,  but  in  each  indi- 
vidual firm.  The  growth  ot  these  new 
principles  should  be  voluntary  and  experi- 
mental, rather  than  thi-ough  control  and 
legislation.  There  was  danger  in  disie- 
garding  ultimate  for  everyday  issues. 

Mr.  Button  advocated  a  representative 
board  of  directors  including  finance, 
management,  woikpeojjle  and  consumers. 
Alieady  an  example  was  to  be  found  in 
the  National  Railways  AVages  Board. 
Here  he  put  forward  the  arguments  for  a 
national  "industrial  Parliament,"  and  a 
"cabinet  of  industry."  In  such  a  scheme 
of  things,  arbitration  was  bound  to  bulk 
large.  If  each  of  the  parties  concenied 
witli  industry  possessed  what  the  other 
needed,  an  active  participation  inust 
result  in  a  real  measure  of  equality. 
Negative  good-will  was  of  little  value. 
The  vital  ciuestion  was  co-operation  or  non- 
co-operation.  Fudoubtedly  the  welfare 
supei"\asor  in  a  factory  had  a  great  ]>art 
to  play  as  a  liaison  officer. 

Healthy  Workers. 

Another  most  interesting  lecture  at  the 
conference  was  that  by  Mrs.  K.  Carney, 
lecturer  on  Industrial  Welfare  at  the 
Manchester  College  of  Technology,  on 
"Health,  fiist-n.id  and  safety."  Em- 
]iloyers,  said  Mrs.  Carneiy,  had  a  g-reat 
responsibility  in  the  healtli  of  theii 
workers.  Where  an  official  health  service 
was  inaugurated  in  a  factory,  it  must  be 
etfii  lent  and  comprehensive  from  its  very 
inception,  and  the  results  would  more  than 
repay  the  em])loyers.  Medical  service  iii 
the  factory  demanded  a  broad  view,  and 
required  more  than  the  mere  legal  minima 
described  by  the  Factory  Acts.  No  work- 
ing conditions,  having  any  bearing  what- 
ever on  the  health  of  the  worker-,  Averc 
external  to  the  scope  of  the  health,  or  wel- 
fare, or  similar  departmetnt  in  the  factoiT. 
Perhaps  not  the  least  important  of  the 
work  of  the  health  department  would  be 
the  examination  of  applicants  for  employ- 
ment and  tlieii  allocation  to  particular 
dciiartments.  Working  schemes  of  health 
departments  varied  with  different  tyi>es  of 
factoiies.  In  the  largei  firms,  Avhich  had 
pioneered  the  Industrial  AVelfare  Alove- 
ment,  large  clinics  had  been  installed, 
while  other,  and  perhaps  equally  efficient, 
arrangements  had  been  made  in  factories 
of  moderate  and  small  size. 

With  regard  to  smaller  worksliop<.  Mis. 
Carney  suggested  that  some  scheme  migh; 
be  discussed  whereby  the  firms  could  shari' 
the  services  of  nurses  and  doctors.  The 
aims  of  health  SierA-ice  in  the  factory  were 
three-fold — curative,  jireventive  and  edu- 
cational. There  was  a  special  need  lhai 
ilie  industrial  health  service  should  have 
an  educational  aim,  in  order  (hat  the 
workers  miglit  be  aldc^  to  api>reciate  the 
l)eneficial  o]ii)(utuiiil  ies  afforded  them: 
iuA-enile  wmkeis  reciuiring  special  care. 
For  lads  of  vision  no  less  than  for  lack 
of  knowledge,  peoide  ]>erish.  and  the  great 
question  of  national  hrallh  and  efficiencv 
was  clos(dy  bound  up  with  the  work  of 
the  welfaie  supervisor. 
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ABSTRACTS  OF  IMPORTANT  AND  INTERESTING  ARTICLES. 


CAUSE  OF  SPRING  BREAKAGE. 

When  a  spring'  'bieakage  occurs  oii  a 
heavy  industrial  vehicle — a  3-  or  4-tonner, 
for  instance — it  generally  take,s  place 
near  to  the  eye  at  one  end  or  the  olher  of 
the  top  leaf.  And  3'et  in  the  lighter  types 
the  reverse  is  the  case ;  they  more  often 
'break  across  one  or  two  of  the  leaves 
where  the  hole  for  the  central  a.s.sembly 
bolt  occurs. 

The  top  leaf  usually  breaks  first  when 
springs  give  out  at  their  centies,  and  the 
cause  in  nearly  every  instance  is  slackness 
of  the  clips  or  bolts  which  hold  the  spring- 
down  to  the  axle.  What  liaj)])ens  in  the 
latter  event  is  that  the  leaves  are 
permitted  to  buckle  upward  Avlien  the  ends 
are  depressed  by  the  load  and  road  shoclcs; 
there  is  but  very  little  length  in  which 
this  buckling-  can  occur  and,  as  a  result, 
the  top  leaf  is  stressed  beyond  its  limit  of 
endur-ance  over  a  small  area.  There  can 
be  no  question  that  the  U  bolts  sometimes 
fitted  to  anchor  the  spring  to  the  axle, 
and  also  straight  bolts  to  a  le.sser  extent 
when  they  aie  used  with  clani])ing  plates, 
tend  to  stretch  in  use.  It  is  distinctly 
advisable  therefore  to  apjjly  a  spanner 
occasionally  to  the  nuts  to  make  sure  they 
are  keeping  qiiite  tight.  I  have  known 
many  cases  in  which  they  have  developed 
the  amount  of  .slackness  lepiesented  by 
half  a  turn  of  each  nut  in  a  thousand 
miles  running- ;  aud  this  sort  of  thing-  has 
gone  on  time  after  time. 

Admittedly,  these  bolts  should  not 
elongate  repeatedly  to  the  extent  just 
mentioned  if  they  have  been  made  of 
suitable  material ;  when  they  do  so,  they 
are  bound,  sooner  or  latei-,  to  break,  aud 
it  is  a  wise  precaution  io  replace  them 
without  waiting  unlil  lliey  fracture,  and 
to  fit  better  uuality  boli s.— M. W.B.  in 
Motor  T ransport . 

STEEL  PRODUCTION. 

The  annual  ]>roduction  some  years  ago 
of  some  (),000,000  tons  of  steel  in  Siemens 
furnaces  entailed  a  considerable  consump- 
tion of  fuel,  and  any  economy  which  can 
be  effecied  is  all  to  the  good.  Furnaces 
even  ot'  (JO  tons  capacity  are  amenable  to 
exact  investig-ation  with  a  view  of  trac- 
ing in  detail  the  distribution  of  the  heat 
applied  in  the  form  of  hot  air  and  producer 
g'as  and  of  the  molten  chai-ge.  Such 
metallurgical  furnaces  embody  many 
mechanical  details,  each  playing  its  part 
in  the  more  or  less  efficient  operation. 
There  has  been  during^  the  pa.st  few  years 
a  growing-  appreciation  of  the  principles 
which  govern  correct  design,  but  in  which, 
however,  there  would  still  appear  to  be 
room  for  further  improvement.  From  an 
investigation  which  wais  cari'ied  out 
recently,  the  detailed  results  of  which 
were  embodied  in  a  paper  before  the 
recent  Iron  and  Steel  Institute  meeting, 
g^ave  a  detailed  de.scription  of  a  furnace 
of  100  tons  capacity,  which  is  considered 
should  be  the  size  of  unit  adopted  in 
Great  Britain  as  the  economical  standard. 


An  exhaustive  test  was  made  on  a  60- 
ton  furnace  which  had  reccnily  been  put 
into  service  after  complete  reijairs  to  both 
body  and  chequers.  A  complete  installa- 
tion of  thermo-couple  pyrometers  was 
installed  and  a  complete  record  of  all  the 
air  passing!  into  the  furnace  through  the 
reverse  valves  was  taken  bv  enclosing  the 
valves  in  a  steel  box  provided  with  a  pilot 
tube  guaranteed  to  give  accurate  readings 
of  ")  ])er  cent.  The  most  consistent  set  of 
leadings  was  then  taken  for  an  exact  and 
detailed  thennal  analysis,  a  very  com- 
prehensive set  of  tables  being-  included. 

The  heat  balance  of  the  operation 
included  that  added  to  the  furnace  by 
means  of  the  calorific  value  of  the 
gaseous  fuel,  to  which  is  added  the 
sen.sible  heat  of  both  gas  and  air.  The 
chemical  reactions  productive  of  heat,  to 
the  total  of  which  must  be  added  that 
introduced  !by  the  hot  mixer  metal.  The 
overall  iliermal  efficiency  is  found  to  be 
only  IG'98  per  cent,  and  in  view  of  this 
comparatively  low  value,  it  became  neces- 
sary to  investigate  the  distribution 
thioughout  the  furnace  to  effect,  if  pos- 
sible, some  economie'S.  Of  the  heat  losses 
radiation  from  the  bath  and  port  ends 
accounts  for  44'2  per  cent,  of  regenerators 
15'5  per  cent,  from  the  fuels  4'1  per  cent, 
while  the  heat  lost  with  the  g-ases  to  llu- 
chimney  represented  3()'2  per  cent. 

A  consideration  of  these  losses  in  detail 
reveals  defective  lines  of  desig-n,  impiove- 
ments  in  which  would  at  once  eft'ect  a  sav- 
ing- of  fuel.  Thus  a  present  allowance  of 
3  cwt.  of  g-ood  coal  per  ton  of  steel  could, 
it  is  estimated,  with  adequate  preveution 
of  radiant  losses,  be  bi-ought  down  to  not 
more  tnan  2  cwt.  per  ton  of  ingots,  and 
such  possibilities  at  once  justify  a  more 
caieful  design  of  furnace,  control  of 
operation,  and  record  of  results  obtained 
on  the  pait  of  steel  makers. 

Very  effective  work  has  been  done 
during-  the  past  few  years  which  has 
enabled  silica  bricks  to  be  impioved  to  a 
standard  of  utility  not  likely  soon  to  be 
surpassed  by  this  class  of  material,  and, 
moreover,  to  allow  of  fuinace  practice 
utilising  the  bi  icks  well  ixp  to  tlieii-  maxi- 
mum capacity,  aiul,  at  the  present  time, 
there  seems  to  be  no  ]:ractical  alternative 
to  the  use  of  these  bricks  foi'  furnace 
lining's. — The  Times  of  India. 


SYNTHETIC  FOUNDRY  PIG  IRON. 

The  scarcity  of  hematite  iron  has 
induced  the  experimeiital  department  of 
the  Rombach  Iron  Works,  Ooblentz,  to 
di.scover  whether  a  foundiy  iron  virtually 
free  from  phosphorus  and  sulphur  could 
be  obtained  from  iron  oi-es  containing  a 
high  percentagie  of  phosphorus  such  as 
Lorrain  minette.  Because  of  the  usual 
composition  of  basic  in^ot  iron  so  far  as 
its  phosphorus  and  sulphur  contents  are 
cerned,  very  much  resembles  the  most 
valuable  qualities  of  foundry  iron,  and 
the  problem  tobe  .solved  wais  the  designing' 
of  sonu'  reliable  and  cheap  process  for 
alloying  3  per  cent  to  4  per  cent  of  cailbon 


to  iron  such  as  this..  Any  admixture  of 
tnangane.se  and  silicium  could,  of  course, 
be  effected  by  addin<>-  suitable  ferrous 
alloys. 

The  following-  tests  were  conducted  by 
Mr.  .1.  Bronn  : — Starting  from  a  reduc- 
tion process  based  on  the  u.se  of  licjuid 
ferjo-mano<anese,  the  experimenter  tried 
to  apply  a  similar  principle  to  other  addi- 
tions and  to  working'  in  the  open-hear-fh 
furnace,  etfecting,  for  example,  the  car- 
burisation  of  the  bath  refined  in  this 
furnace  by  the  introduction  of  liquid 
iron  saturated  with  carbon.  This  con- 
centrated iron  "  solution  "  was  obtained 
in  an  electric  furnace  and  kept  there  for 
future  use  in  a  liquid  condition.  A  solid 
charge  of  small  scrap  could  likewise  be 
used  to  produce  iron  containing"  a  high 
nercentag'e  of  caAon  and  only  a  few 
hundredths  per  cent  of  phosphorus  and 
sulpluir,  though  the  output  in  this  case 
was  not  satisfactory. 

Another  process  was  afteinvards  worked 
out  and  taken  into  use,  by  which  charg-es 
of  basic  ingot  iron  in  a  liquid  condition 
and  about  15  tons  in  weight  were  made  to 
flow  through  a  layer  of  incandescent  char- 
coal or  coke  several  metres  high.  On 
trickling-  throug'h  this  layer,  the  iron 
becomes  concentrated  in  carbon  and,  in 
the  case  of  an  addition  of  ferro-silicon, 
also  in  silicon. — ^fanch  ester  Guardian 
Coinnwreinl. 


ARTIFICIAL  CORUNDUM. 

This  substance,  which  is  commercially 
knawn  as  alundum,  was  fir.st  produced  on 
a  manufacturing-  scale  at  the  Niag-ara 
Falls.  It  is  obtained  by  fusing'  bauxite 
in  the  electric  fui-nace,  and  subsequently 
allowing-  the  material  to  cool  slowly. 

The  type  of  furnace  used  consists  of  an 
iron  shell  crucible,  of  abmit  4  ft.  diameter 
and  5  ft.  in  heig-ht,  fitting-  on  to  a  base, 
"the  whole  being-  capable  of  adjustment  in 
heig-ht  according  to  the  position  of  the 
molten  material.  The  outer  casing, 
having-  apertures  for  feeding-  and  observa- 
tion in  the  conical  portion,  is  provided  so 
that  the  giases  evolved  escape  up  the 
chimney.  The  electrodes  are  stationary 
and  the  furnace  arc  is  started  by  elevating- 
the  base  of  the  crucible  to  make  contact 
with  them.  Bauxite  is  then  fed  in  and 
the  base  gradually  lowered  as  the  opera- 
tion proceeds.  When  the  crucible  is  filled 
it  is  withdrawn  and  allowed  to  cool,  the 
ing'ot  of  alundum  being-  easily  removed  by 
reason  of  the  conical  shape  of  the  crucible. 
Wlith  an  appaiiatus  of  the  above  dimensions 
a  yield  of  about  21  tons  of  alundum  is 
obtained.  Furnaces  of  similar  con.struc- 
tion,  but  having-  four  electrodes  are  also 
in  use. 

The  material  is  broken  up  and  g'round, 
moulded  into  suitable  shapes,  frequently 
being-  mixed  with  natural  corundum  to 
increase  its  brittleness,  and-  used  for  the 
grinding-  of  various  materials,  including 
hardeiied  steel, — Beaina. 
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MOTOR  DEMONSTRATION  ARENA 
FOR  THE  ROYAL  SHOW. 

One  of  the  factors  which  go  to  make 
the  success  of  the  machineiy  section  of  the 
Royal  Show,  annually  promoted  by  the 
Eoyal  Agricultural  Society  of  England, 
is  the  display  of  so  much  of  the  machinery 
in  motion.  Willi  1he  coming  of  the  port- 
able internal-combustion  engine,  the 
amount  of  machinery  actually  in  opera- 
tion, carrying  out  the  work  for  which  it  is 
designed  and  showing  how  well  that  work 
is  done  and  with  the  merest  modicum  of 
attention,  has  grown  tremendously. 

Curiously  enough,  the  internal-conibus- 
tion  engine  has  done  so  much  for  itself 
in  the  way  of  self-explanation  and  so  little 
for  the  motor  vehicle  which  assisted  in  its 
development  and  brought  it  into  vogue. 
The  lorry,  the  steam  wagon,  the  market 
gardener's  cart,  the'  cattle  transporter 
siand  inert  and  lifeless,  showmg  none  of 
their  points  and  none  of  their  capabilities. 
Everything  must  be  explained  to  the 
spectator  (once  he  is  persuaded  to  stop  and 
listen)  by  word  of  mouth,  and  that  is  a 
slow  job. 

The  question  that  has  come  to  mind 
more  than  once  when  walking  round  the 
Royal  Show  ground  is :  AVliy  not  have  a 
demonstration  arena  for  steam  and  motor 
vehicles?  Why  not  find  a  firm  piece  of 
ground,  or  lay  down  a  few  thousand  rail- 
way sleepers  (the  railway  company  enjoy- 
ing the  benefits  of  the  contiguity  of  a 
Royal  Show  ground  to  its  system  has 
them  by  the  yardful),  build  slopes,  loading 
bays  and  other  facilities  to  enable  the 
vehicles  to  display  their  good  points?  We 
believe  that  the  idea  once  started  would 
rapidly  be  developed  by  exhibitors,  and  in 
two  or  three  years  the  motor  arena  would 
attract  a  crowd  as  deeply  interested  as 
that  which  now  assembles  day  by  day  at 
the  horse  arena. — Tlie  Commercial  M(,toi\ 


CIRCULATION  IN  WATER-TUBE 
BOILERS. 

One  of  the  essential   features  in  the 
design  of  a  water-tube  boiler  is  the  dis- 
position of  the  tubes  in  such  a  way  that 
an    ample   circulation   of   the   water  is 
created  in  them.    It  is  largely  because 
the  cooler  water  circulates  rapidly  over 
the  heating  surface  that  the  steaming 
capacity  of  the  water-tube  boiler  is  so 
much  gTeater  than  that  of  a  boiler  of  the 
cylindrical  type,  and  hence  the  better  the 
circulation,  '  the    greater    the  steaming 
capacity.       It  has  been  suggested  that 
souH'  form  of  pump  might  be  incorporated 
ill  the  boiler  in  order  to  ensure  a  positive 
circulation  through  those  parts  where  it 
would  be  most  helpful,  and  while  the  dis- 
advantages   of    incorporating    such  an 
ariaim-ement  in  the   design  might  con- 
ceivably outweigh  the  advantages,  it  is 
certain  that  the  better  circulation  thus 
provided  would  do  much  to  increase  both 
the  steaming  capacity  of  the  boiler  and 
its  life.    It  is  only  where  the  circulation 
is  poor  that  there  is  a  danger  of  the  tubes 
becoming  overheated,  but  if  it  can  be 
arranged  that  there  is  good  circulation 
throufi-h  the  tubes  nearest  to  the  fire,  then 
wliile  a  far  gi-eater  quantity  of  heat  will 
b(>  conducted  through  the  metal  of  Ihe 


tube  to  the  water,  the  veiy  rapidity 
of  heat  transference  will  ensure  a  safe 
temperature  for  the  tube  itself. — The 
Pmeer  TJxer. 


ENQUIRIES  FOR  STEEL  CASTINGS. 

It  is  astonishing  how  many  enquiries 
are  sent  out,  to  fathom  which  the  estima- 
tor would  need  the  gift  of  second  sight. 
When  an  enquiry  of  this  sort  is  received, 
extra  correspondence  is  probably  neces- 
sary t(j  obtain  further  particulars,  causing 
a  delay  of  two  or  three  days,  which  is 
quite  an  inixiortaiit  factor  when  prices  are 
required  promptly. 

Failing  this,  the  estimator,  drawing  on 
his  gift  of  second  sight,  tries  to  visiualise 
the  customer's  requirements,  and  proceeds 
to  get  out  a.  design  based  on  the  few- 
pa  rticulars  given,  so  that  a  reasonable 
estimated  cost  can  be  worked  out.  This, 
again,  means  extra  time  spent,  and  even 
when  the  result  is  obtained  the  estimator, 
having  worked  to  a  certain  extent  in  the 
dark,  is  not  always  sure  that  the  design 
he  has  drawn  out  is  correct  and  in  accor- 
dance with  that  required  by^  the  customer. 
Should  his  design  be  wrong,  the  time 
sjjent  on  the  original  drawing  will  have 
been  wasted  and  a  second  estin)ate  will  be 
required. 

To  obviate  these  delays,  full  i)articulars 
t)f  requirements  should  be  stated  on  all 
eiK[uiries.  The  quality  and  kind  of 
iiuiterial  should  be  specified,  whether  cast 
steel,  cast  iron,  chrome  steel  or  man- 
ganese steel,  etc.  If  the  enquirer  is  in 
doubt,  he  should  give  particulars  of  the 
duty  the  casting  will  have  to  perform, 
leaving  the  question  of  material  to  the 
maker. 

It  should  always  be  stated  whether 
rough  or  finislied-machined  castings  are 
required.  This  is  important,  because  time 
is  often  wasted  in  taking  out  two  costs, 
one  for  finished-machined  castings  and 
one  for  casting  in  the  rough,  so  that  both 
prices  can  be  submitted  to  the  customer. 

When  castings  are  required  it  should 
be  stated  whether  the  patterns  are  already 
in  existence  or  whether  the  intention  is 
that  the  steel  founders  should  supply  their 
own.  Ill  the  case  of  gearing-  and  large 
circular  castings,  when  customers  supjily 
their  own  patterns  it  should  be  made  clear 
on  the  enquiry  whether  it  is  their  inten- 
tion to  send  moulding-  tackle  or  full 
jiatterns,  as  the  moulding  costs  vary  con- 
siderably for  each  type.  Above  all,  when 
possible  a  drawing  or  sketch,  giving  the 
exact  requirements,  should  always  be 
submitted.  This  drawing  should  liave  Die 
overall  dimensions  marked  on  it,  and  also 
the  thicknesses  of  the  various  parts,  so 
that  a  close  estimate  of  weight  can  be 
worked  out. 

The  surfaces  which  require  to  be 
machined,  either  by  tlie  maker  or  by  the 
customer,  should  also  be  clearly  marked, 
preferably  in  red,  on  the  drawing. 
Finally,  the  quantities  required  must  be 
stated  to  enable  the  tenderer  to  decid(>^ 
upon  the  method  of  manufacture,  since  in 
the  case  of  large  quantities  special 
arrang-ements  can  often  be  made  to 
cheapen  production. — By  W.  Longden  in 
The  Kdjiai  Allen  Neivs, 


REVIEW. 

HoiLEu  Plant  Testing.  By  David 
Brownlie  :  Chapman  &  Hall,  London. 
10s.  6d.  net. 
"  I  am  sure  that  the  combined  expeii- 
ence  of  American,  British  and  French 
engineers,  who  have  had  actual  pi'actical 
experience  of  boiler  plant  testing,  would 
soon  formulate  a  practical  and  accurate 
international  code,  which  would  be  of 
iiuniense  benefit  to  the  engineering  pro- 
fession in  all  the  countries  concerned, 
and  if  thi.s  book  is  a  help  towards  such  a 
deserving-  object,  its  success  will  have  been 
achieved."  Thus  Mr.  Brownlie  expresses 
his  faith  in  the  possibility  of  agreement 
between  the  eng'ineers  of  the  various 
nations  as  to  the  standardisation  of  boiler 
testing  methods  in  a  book  which  is  excep- 
tionally tho'Ught-provoking.  On  boiler 
subjects,  Mr.  Brownlie  may  be  termed  an 
experienced  expert' — all  experts  so-called 
are  not  really  experienced.  We  do  not 
altogether  share  hisbelief  in  the  possibility 
of  international  agreement,  and  we  would 
suggest  the  uiodei-nising  of  our  own  aaiti- 
quated  code  without  waiting  for  other 
countries. 

It  must  not  be  supposed  tliat  the  work 
before  us  is  a  treatise  on  steam  g-enera- 
tion  ;  it  is  something*  less,  yet  something 
more  than  that.  The  author  has  long 
been  a  protag'oiiist  of  boiler  efficiency,  and 
many  years  of  boiler  testing  has  convinced 
him  that  the  code  of  the  Institution  of 
Civil  Engineers  is  practically  useless.  It 
is  indeed  strange  that  the  chemical  and 
mechanical  engineers  should  remain  con- 
tented with  this  code  instead  of  formulat- 
ing a  new  code  up-to-date,  and  taking 
account  of  the  many  devices  for  obtaining 
efficiency  which  are  part  of  a  modern 
plant,  which  is  essentially  complicated. 

Boilei-  tests  are  so  essential  that  too 
much  thoug"bt  cannot  be  given  to  the 
subject  by  the  power  user,  and  we  heai-tily 
commend  this  book  to  all  who  have  an 
interest  in  a  boiler  plant.  It  is  not  built 
up  on  hypothesis,  bnt  on  actual  experience, 
and  there  are  many  valuable  tables  of 
results  in  Part  I.  which  deal  with  "The 
results  at  present  being"  obtained  on  boiler 
plants  in  general."  Part  II.  consists  of 
criticisms  of  existino-  codes  and  sugges- 
tions. Mr.  Brownlie's  criticism  is  not 
merely  destructive,  for  he  has  the  courage 
to  suggest  a  suitable  new  code,  and  gives 
model  repoi't  sheets  for  the  proposed  new 
code.  The  case  against  the  present  code 
is,  of  course,  that  it  does  not  recognise 
any  difference  between  laboratory  and 
actual  plant  conditions,  and  that  such 
revisions  as  it  has  had  have  been  con- 
cerned with  almost  unimportant  details: 
tliere  has  never  been  any  (juestion  raised 
as  to  whether  an  entirelv  new  framework 
was  not  necessary.  Yet  despite  all  that 
can  be  said  against  it.  there  has  been  little 
ag-itation  for  its  alteration.  Does  this 
signify  that  it  lias  been  of  some  real  value 
oi-  simply  thai  boiler  enoineers  have  not 
thoug-lit  it  worth  while  to  urge  anything 
better?  We  shall  not  attempt  an  answer 
to  the  question,  but  it  is  surely  time  that 
the  necessity  of  a  universal  code  of 
practical  value  was  reco<2-nised  M'hether 
it  be  of  a  national  or  inter- 
national order,  and  Mr.  Biownlic  has 
rendered  a  great  service  bv  saving  what 
many  other  people  have  thouglil,  liut  have 
not  had  the  courage  to  say. 
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Commercial  Notes  and  News. 


COMPANY  NOTES. 


SiK  W.  G.  Armstrong,  Whitwurtii  &  Co.  Liu. 
— The  director.s  of  this  firm  have  declared  an  iiiteriiu 
dividend  on  the  ordinary  shares  of  the  company  of 
6d.  pel'  share,  less  income  tax.  The  usual  dividend 
on  the  preference  shares  will  be  paid.  Tiie  divi- 
dends are  to  be  paid  on  October  14. 


Staveley  Coal  and  Iron  Co. — The  trading  re.snlts 
of  this  firm  for  the  year  ended  June  last  were  the 
worst  ill  the  whole  of  the  company's  experience.  A 
profit  of  £176,125  is  shown,  which  is  mainly  due  to 
the  recovery  of  E.P.D.  and  receipts  undei'  the 
coal  award,  and  compares  witli  a  profit  of  £232,740 
for  the  previous  year.  The  proposed  dividend  will 
make  7^  per  cent,  free  from  tax,  for  the  year, 
carrying  forward  a  balance  of  £42,760. 

Sheepbridge  Coal  &  Iron  Co. — This  company's 
report  for  the  year  ended  June  shows  a  furtlier 
decline  of  nearly  £30,000  in  the  net  profit.  The 
dividend  is  reduced  to  six  per  cent  for  the  year, 
of  wliich  3^  per  cent  is  the  final  disti  ilmf  ion.  In 
the  report  the  directors  state  that  lliric  was  a 
strong  demand  for  coal  at  the  beginning  nf  tlie 
financial  year,  after  the  coal  stoppage,  but  hiter  on 
the  collieries  were  not  able  to  work  full  time  owing 
to  tile  slackne.s.s  of  demand.  The  result  was  that 
prices  fell  away.  The  net  profit  Hinounts  to 
£79,633,  which,  with  the  amount  brought  forward, 
gives  a  total  sum  available  of  £121,943. 

Iron  and  Steel  Scientific  Research. — A  com- 
pany with  tlie  title  of  tiie  Iron  and  Steel  Scientific 
Research  (Beriiardini's  I'roce.ss)  Co.  Ltd,  has  been 
registered  with  a  nominal  capital  of  £12.500  in 
10,000  20  per  cent  cumulative  preference  .'shares  of 
£1  each  and  50,000  founders'  shares  of  Is.  each. 
The  objects  are  to  acquire  the  sole  and  exclusive 
rights  all  over  the  world  (except  Francfe)  to  exploit 
and  deal  with  M.  Jean  Beriiardini's  processes  or  any 
improvements  therein  relating  to  the  production  of 
steel  of  different  grades  by  the  system  of  "  small 
converter  liorizoiital  blow,"  icferred  to  in  an  agree- 
ment signed  by  the  vendor,  (Jeneral  Guiseppe 
Garibaldi,  and  the  International  Excliaiige  and 
Banking  Corporation  Ltd.  ;  to  grant  licences  or 
privileges  in  respect  to  the  said  processes  in  Great 
Britain  or  elsewhere,  except  France,  to  carry  on 
business  in  connection  with  scientific  research  in 
general,  particularly  relating  to  the  manufacture 
of  iron  and  steel  and  chemical  compounds  thereof, 
and  that  of  iroiifounders,  gas  makers,  marine 
engineers,  carriers,  manufacturers  of  and  dealers 
in  gears,  macliiiici y ,  implements,  rolling  stock,  and 
hardware  of  all  kinds,  etc.  The  registered  office  is 
10-11,  Jermyii  Street,  S.W.l. 

DuNLOP  Rubber  Co. — An  extraordinary  general 
meeting  of  the  Dunlop  Rubber  Co.  has  been  con- 
vened for  September  23,  when  a  resolution  will  be 
submitted  that  Sir  Arthur  Whinney,  K.B.E.,  of 
the  firm  of  Messrs.  Whinney,  Smith  &  \^  liiiney, 
chartered  accountants,  togetlier  with  Sir  Josiah 
Stamp,  K.B.E.,  and  Messrs.  James  M.  Thomson 
and  Fred  Sobey,  be  appointed  inspectors  to  investi- 
gate the  affairs  of  the  company.  In  a.  circular 
accompanying  the  notice  cunveiiiiig  the  meeting  the 
secretary  explains  that  (Jii  "'tlie  occasiun  of  the  last 
annual  general  meeting,  held  in  February,  1922.  it 
was  agreed,  on  the  suggestion  of  youi'  boa.rd.  to 
appoint  an  investigator,  assisted  by  a  committee  of 
shareholders,  with  a  view  to  enquiiing  brnadly  into 
the  circumstances  whieli  produced  the  niis:it isfactory 


REGISTRATION  OF  PUBLIC  AND  PRIVATE 

COMPANIES  undertaken  at  standard  rates,  inclusive 
of  all  legal  and  Somerset  House  charges.  Cost  of  a 
;^l,ooo  private  company  registration,  ;^35.  A  ;^io,ooo 
private  company  costs  £i24  los.  (including  ;^io8  5s.  for 
capital  duty,  stamps  and  fees).  Inclusive  rates  for  the 
registration  of  public  companies  on  application. 

Capital  procured  for  approved  companies  by  means  of  public 
capital  issues,  or  by  the  i^itroduction  of  private  capital. 

Responsible  positions  available  from  time  to  time  for  active 
directors  and  partners  possessing  capital  and  ability. 

Please  send  particulars  of  your  requirements  to 

COMPANY    REGISTRAriON     BUREAU  (First 
Floor),  12,  Upper  Camden  Street  Dublin, 
And  at  London  and  Paris. 


results  for  the  year  1920-21  and  other  matters.  Sir 
Arthur  Whinney,  K.B.E.,  chartered  accountant,  was 
appointed  investigator,  the  committee  to  assist  him 
consisting  of  Mr.  James  M.  Thomson,  Sir  Josiah 
Stamp,  K.B.E.,  and  Mr.  F.  Sobey.  The  investiga- 
tion has  proceeded  to  a  n msidci able  length,  and 
your  directors  are  now  ndNi-rd  liy  the  investigator 
that  in  his  opinion  and  in  the  opinion  of  the  com- 
mittee, if  the  wishes  of  the  shareholders  are  to  be 
carried  out,  it  isl  necessary  to  strengthen  the  hands 
of  the  investigator  so  as  to  enable  evidence  on  oa.tli 
to  be  taken,  and  to  give  more  extensive  rights  to 
call  for  the  production  r)f  books  and  documents." 


NEW  COMPANIES. 


DniniiiKinil  Construction  Ltd. — Private  company. 
Registered  .August  4.  Capital  £1,000  in  £1  share's. 
To  carry  on  tlie  business  of  mechanical,  electrical, 
constructional  and  general  engineers,  engineering 
and  general  agents,  builders,  decorators  and  con- 
tractors for  the  erection  of  houses  and  buildings 
and  public  works,  workers  in  stone,  concrete,  rein- 
forced concrete,  cement  and  artificial  stone,  dealers 
in  earthenware  and  hardwai'e  of  all  kinds,  masons, 
plumbers,  timber  merchants,  builders'  merchants, 
land  and  estate  agents,  etc.  The  permanent  direc- 
tors are  :  E.  de  la  Rue  and  E.  W.  Ashe,  39,  Canal, 
Salisbury. 

Pickvaiice  Ltd. — Private  company.  Registered 
August  4.  Capital  £5,000  in  £1  shares  (3,000 
ordina)v  and  2,000  preferred).  To  acquire  the 
busiiir-s  cnnii'd  oil  by  W.  G.  Pickvance,  at  41a, 
Regent  SticiM,  Wrexham,  and  to  carry  on  the 
business  of  elect rical  engineers  in  all  its  branches. 
The  first  diicctdis  are  :  W.  G.  Pickvance  (chair- 
man) :iiid  .Mrs.  M.  Pickvance.  W.  G.  Pickvance 
is  |ii  rniaii(  iil  managing  director  subject  to  holding 
£200  ordiiiarv  shares,  with  not  more  than  £550 
per  annum  as  remuneration,  together  with  30  per 
cent  of  the  available  profits  in  excess  of  10  per  cent 
dividend  paid  on  the  ordinarv  shares.  Solicitor  : 
W.  B.  Esam,  29,  Bank  Street."  Sheffield. 

J.  J.  Campbell  (St.  Helens)  Ltd. — Private  com- 
pany. Registered  July  21.  Capital  £1,000  in  £1 
shares.  To  carry  on  the  business  of  general  coopers, 
makers  of  barrel  machinery,  cooperage  engineers 
and  consulters,  brokers  and  merchants,  now  carried 
on  at  Greengate,  Ravenliead,  St.  Helens.  The 
permanent  directors  are  :  J.  Campbell  (managing 
director).  H.  W.  Johnson  and  G.  W.  L.  Allen. 
Registered  office  ;  "  Greengate,"  Ravenliead.  St. 
Helens. 

Alexander  Hannah  &  Co.  Ltd. — Private  coinpanv. 
Registered  in  Edinburgh  July  20.  Capital  £10,000 
in  £1  shares  (5.000  preferred  ordinary  and  5,000 
preferred).  To  carry  on  the  business  of  engineers, 
millwrights,  machine  makers,  edge  tool  manufac- 
turers, etc.  The  first  directors  are  :  T.  White  and 
J.  Thomson.  Qualification  £10  shares.  Registered 
office  :  McGowan  Street,  Paisley. 

Portsmoutli  Motor  Precision  Engineering  Co.  Ltd. 
— Private  companv.  Registered  July  21.  Capital 
£8,000  in  £1  shares  (3,000  preferred).  To  acquire 
the  business  of  general  engineers  and  acetylene 
welders  carrieil  uu  by  W.  Gray  and  W.  Ferguson, 
at  137,  Arundel  Street,  Portsmouth,  as  "The 
Southern  (Jeneral  Engineering  ami  Acetylene 
Welding  Co.,"  and  to  carry  on  the  business  of 
mechanical,  electrical,  motor  and  general  engineers, 
etc.  The  permanent  directors  are  :  T.  R.  Chamber- 
lin.  Rev  E.  B.  Cornford,  W.  Fergusson,  W.  Gray, 
E.  Grice,  T.  W.  B.  Kennedy  and  F.  J.  Privett. 
Qualification  £100.  Secretary  A.  T.  L.  Cartwright. 
Registered  office  :  11,  Fratton  Road,  Portsmoutli, 
Hants. 

James  Brookes  (Birmingham)  Ltd. — Private  coin- 
jiaiiy.  Registered  August  24.  Capital  £8,000  in  £1 
.shares.  To  carry  on  the  business  of  ironmasters, 
steel  makers  and' converters,  metal  and  general  mer- 
chants, colliery  proprietors,  coke  and  breeze  manu- 
facturers, miners,  smelters,  motor  engineers,  tinplate 
makers,  electrical  and  uruci  al  engineers,  etc.  Tlie 
))ernianeiit  directors  aii'  :  J.  Brookes,  E.  White- 
house  and  H.  Fenton.  Registered  office  :  343,  Brad- 
ford Street,  Birmingham. 


MORTGAGES,  CHARGES  AND 
SATISFACTIONS. 

C.  &  L.  Hill  Ltd. — Satisfaction  to  the  extent  of 
£8,000  on  August  3,  1922,  of  debentures  dated  July 
29,  1921,  securing  £13,000. 

Thames  Side  Engineering  Co.  Ltd. — Mortgage 
dated  August  11,  1922.  to  secure  £1,000,  charged  011 
14,  Railway  Place,  Belvedere,  Kent,  workshops, 
garage,  etc.  Holder  :  G.  H.  Buxton,  Tiie  Elms, 
Erith,  Kent. 

Mavis  Engineering  Co.  Ltd. — Debenture  dated 
August  8,  1922,  to  seciu-e  £400,  charged  on  the 
company's  property,  present  and  future,  including 
uncalled  capital.  Holder  :  Capt.  J.  Clark, 
M.B;C.M.,  418,  Old  Kent  Road,  S.E. 

Percival  Spencer  Ltd. — Second  debenture  dated 
August  10,  1922,  to  secure  £5,000,  charged  on  com- 
pany's undertaking  and  property,  including  uncalled 
capital,  subject  to  prior  debenture  for  £1,500. 
Holders  :  A.  iM.  Thurn,  R.  F.  Thurn,  and  J.  R. 
Warren,  17,  Throgmorton  Avenue,  E.G. 

A.  W.  Bradburv  &  Co.  Ltd.— Particulars  of 
£5,000  del)cnf;n,<.  ul  li.  .riscd  July  17.  1922,  charged 
on  the  couipii  ii\  >  undi  ;  t.ik.ii;;  ai;d  [iiiipeitv,  present 
and  future,  inckuiuig  uncalled  capital;  present  issue 
£4,700. 

Henry  Bisseker  Ltd. — Satisfaction  to  the  extent 
of  £2,000  on  June  30,  1922,  of  first  and  second 
debentures  dated  October  31,  1919,  and  February 
22,  1921,  securing  £14,000. 

J.  Downton  &  Co.  Ltd. — Particulars  filed  of 
£20,000  debentures,  authorised  August  21,  1922, 
charged  on  the  company's  underta.king  and  pro- 
perty, present  and  future,  including  uncalled  capital 
(subject  as  to  5,  6,  and  6^,  King  Street,  23,  Penny- 
fields,  and  1  and  2,  Elizabeth  Cottages,  Poplar,  to 
two  prior  charges),  the  whole  amount .  being  now 
issued. 

A.  Emanuel  &  Sons  Ltd. — Satisfaction  in  full  on 
July  3,  1922,  of  trust  deed  dated  February  14,  1906, 
mortgage  dated  .September  15,  1911.  three  deben- 
tures dated  September  7.  1915,  agreement  to  issue 
debentures  dated  April  19.  1916,  debenture  dated- 
October  28,  1916,  and  debenture  dated  October  3, 
1919,  all  securing  £43,000. 

Wa'ter  Charles  Croxon  Ltd. — Mortgage  011  286, 
Kilburn  Lane,  Paddingtou,  W.,  dated  July  19. 
1922,  to  secure  £675.  Holder  :  A.  Lamberth',  121, 
Ledbury  Road,  Bayswater,  W. 

Hardy  Construction  Co.  Ltd. — Particulars  of 
£5,000  debentures,  authorised  June  26,  1922;  whole 
amount  issued;  charged  on  the  company's  under- 
taking and  property,  present  and  future,  including 
uncalled  capital. 

■  Warrenpoint  Shipibuilding  &  Engineering  Co.  Ltd. 
— ^]\Iortgage  dated  July  17,  1922,  to  secure  all 
moneys  due  or  to  become  due  from  the  company 
to  the  National  Bank  Ltd.,  charged  on  certain 
land,  premises  and  machinery  at  Warrenpoint,  Co. 
Down,  and  the  company's  undertaking  and  pro- 
perty, present  and  future,  including  uncalled 
capital. 

Mining  Economies  Ltd.  (in  liquidation). — Satisfac- 
tion in  full  on  Julv  21.  of  debenture  dated  iMarch 
4,  1922,  securing  £2,000. 

Thames  Side  Engineering  Co.  Ltd. — Satisfaction 
in  full  on  August  3,  1922,  (a)  of  mortgage  dated 
December  31,  1917,  securing  all  moneys  due  to 
mortgagees,  and  (6)  of  mortgage  dated  January  8, 
1919,  securing  £483  8s.  7d.,  and  further  advances. 

Clyno  Engineering  Co.  (1922)  Ltd. — Debenture 
date'd  July  24,  1922.  to  secure  £40,000,  charged  on 
the  company's  undertaking  and  property,  present 
and  future,  including  uncalled  capital.  Holders  : 
Branch  Nominees  Ltd.,  15,  Bishopsgate,  E.C. 

Reay  (Jearworks  Ltd. — Particulars  of  £2,000 
debciilui  i  ;Mithorised  July  28,  1922,  charged  on  the 
company's  undertaking  and  property,  present  and 
future,  including  uncalled  capital  (whole  amount 
issued). 

Irvine  &  Dyer  Ltd. — Particulars  of  £4,000  deben- 
tures, authorised  July  4,  1922;  present  issue  £2,500; 
charged  on  the  company's  undertaking  and  pro- 
perty, including  uncalled  capital. 
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CUSTOMS  NEWS  &  TARIFFS. 


United  States  Tariff  Changes. — The  follnwing 
are  the  changes  in  the  tariff  rates  agreed  upon  in 
conference  between  the  Tariff  Committees  of  the 
Senate  and  House  of  Representatives  :  Metals 
schedule — Pig  iron,  75  cents  per  ton ;  steel  wire,  | 
cent  to  1^  cents  per  lb.;  steel  rails,  1-10  cent  per 
lb.  :  steel-wool.  10  cents  per  lb.  and  30  per  cent 
ad  ral.  ;  copper,  brass  and  other  base  metal,  40  per 
cent  ad  val ;  automobiles,  motor  cycles  and  parts, 
25  per  cent  ad  val.  ;  aeroplanes,  hydroplanes,  motor 
boats  and  parts,  30  per  cent  ad  ral. ;  bicycles,  30 
per  cent  ad  val. ;  aluminium,  crude,  5  cents  per 
lb. ;  lead  bullion,  2-^  cents  per  lb.  ;  zinc,  in  blocks 
or  pigs,  1|  cents  per  lb.  ;  in  sheets,  2  cents  per  lb. 
— Renter. 


BOARD  OF  TRADE  NOTES. 

(Abstracted  from  the  Board  of  Trade  Journal.) 

South  Manchuria  Railway. — In  order  to  further 
its  development  schemes  (the  majority  of  which 
have  already  been  contracted  for),  the  South  Man- 
churia Railway  Co.  has  set  aside  the  sum  of 
30,000,000  yen,  with  a  reserve  of  5,000,000  yen.  In 
addition,  the  company  lias  a  reserve  of  18,000,000 
yen  brought  over  from  the  previous  year.  The 
principal  works  to  be  carried  out,  together  with  the 
amount  to  be  expended  thereon,  are  shown  a.s 
follows  :  Railways,  8,466,271  yen ;  local  administra- 
tion, 6,902,913  yen;  mines,  4,445,529  yen ;  electrical 
undertakings,  2,007,881  yen;  harbour  works, 
1,710,171  yen;  gas  works,  1,618,289  yen.  The 
proposed  railway  work  includes  the  building  of  an 
additional  track  between  Tiehling  river  and 
Chungku  (13  miles).  Chuanton  and  Shuangmiaotze 
(6^  miles),  and  Suchiatuii  and  Wuchiatun  (on  the 
Antung  line,  57  miles),  rearrangement  of  the 
tracks  on  the  Dairen  wharves,  and  the  provision 
of  a  bridge  over  the  Tazeho.  In  addition  to  the 
building  of  a  passenger  bridge  at  ^lukden  station, 
the  purchase  of  cover.s  and  sheets  for  the  storage 
of  general  goods,  it  is  proposed  to  instal  automatic 
signals  at  Mukden  and  Suchiatun,  and  rearrange 
the  inter-routing  of  further  signals  at  the  i n  im  i| m I 
stations.  The  scheme  further  includes  the  iiinM 
ing  of  nine  new  goods  locomotives,  20  passenger 
cars,  seventy  good.s  wagons,  and  the  rebuilding  of 
others  on  hand  A  new  hospital  will  be  built  at 
Kiriii,  and  additions  will  be  made  to  the  existing 
hospitals  at  Dairen,  Wafaugtien  and  Tashichiao.  It 
is  also  proposed  to  build  a  new  school  at  Antung, 
and  a  public  school  hall  at  Fushun.  Additions  are 
to  be  made  to  the  Mukden  Middle  School  to  serve 
as  a  preparatory  for  the  South  Manchuria  Medical 
College.  Roads  and  waterworks  will  be  repaired 
and  extended  at  Dairen,  Antung,  Kaiyuan  and 
Mukden,  and  additional  hou.ses  will  be  built  for  the 
employees  at  Harbin.  It  is  further  proposed  to 
erect»  a  iseed-supplying  station  at  Kaiyuan  and 
Changchun,  and  an  agricultural  experimental  farm 
at  Paintara  in  Inner  Mongolia  for  the  development 
of  agriculture  in  that  district.  The  development  of 
the  open-cut  mine,  "  Ronhoko,"  will  be  proceeded 
with,  and  includes  the  purchase  of  machinery,  the 
laying  down  of  additional  railway  tracks,  and  the 
provision  of  safety  devices  in  the  mines.  In  order' 
to  increase  the  quantity  of  tar  obtained  from  tiie 
Lymu  gas  producer,  a  low-link  temperature  dis- 
tillation apparatus  will  be  installed.  Repairs  and 
extensions  to  waterworks  and  roads,  and  the  build- 
ing of  additional  houses  for  employees,  are  also 
provided  for.  Tlie  electrical  schemes  proposed 
include  the  continuation  of  the  third  power  house  at 
Antung  and  the  transformer  house  at  Shakakou 
(Dairen),  and  the  extension  of  the  Changchun 
electric  works.  An  ample  supply  of  electric 
fixtures  to  the  residents  of  Dairen,  Mukden,  Chang- 
chun, Antung,  and  other  places  is  also  provided 
for.  The  tramways  in  Dairen  will  be  extended,  and 
additional  passenger  cars  provided.  The  harbour 
reclamation  work  begun  two  or  three  years  ago  at 
Jijiko  and  Shokoshi  (east  and  west  of  Dairen 
respectively)  will  be  continued,  and  in  addition  ihe 
present  dangerous  goods  pier  at  Jijiko  will  be  rebuilt 
and  tlie  widening  of  No.  2  wharf  completed.  It  is 
))ro()ose(l  to  complete  the  "  third  term  "  extension 
(if  the  Dairen  (iasworks;  the  proposals  a.lso  include 
tlie  building  of  furtliei-  gasworks  at  M^ukdeii  and 
the  laying  of  gas  pipes  at  Dairen. 


ENGINEERING  WORLD. 
CONTRACTS  AND  TENDERS. 


Stationary  Bucket  Dredger  for  China. — H.M. 
Commercial  Counsellor  at  Shanghai  has  reported  to 
the  Depa.rtment  of  Overseas  Trade  that  the 
Whangpoo  Conservancy  Board  are  inviting  tenders 
for  the  supply  of  one  stationary  bucket  dredger. 
Printed  specifications  and  form  of  tender  may  be 
obtained  on  application  to  the  Board's  Office,  6, 
Kiukiang  Road,  and  on  deposit  with  the  Board  of 
50  dols.  only,  said  deposit  to  be  returned  on 
receipt  of  bona-fide  tender.  Sealed  tenders,  accom- 
panied by  plans  and  .specifications  addressed  to  the 
Whangpoo  Conservancy  Board,  Shanghai,  and 
marked  "Tender  for  Bucket  Dredger,"  must  be 
sent  in  so  as  to  be  in  the  Board's  hands  on  or 
before  noon  on  December  30,  1922.  Tenders  not 
so  marked  will  not  be  considered.  The  Board  does 
not  bind  itself  to  accept  the  lowest  or  any  tender. 
A  copy  of  the  specification  can  be  seen  at  the 
Depajtment  of  Ovei-seas  Trade  (Enquiry  Room),  35, 
Old  Queen  Street,  London,  S.W.I,  by  United 
Kingdom  firms  interested.  A  further  copy  will  be 
sent  on  loan,  in  order  of  application,  to  United 
Kingdom  firms  in  the  provinces  unable  to  arrange 
for  inspection  in  London.  (Reference,  D.O.T. 
8tj02/F.E./E.C.) 


Leather  and  Balata  Belting  and  Laces  for 
Sofia.— The  Bulgarian  Ministry  of  Posts,  Tele- 
graphs and  Telephones.  Sofia,  is  calling  for  tenders 
for  the  supply  of  leather  and  balata  transmission 
beltings  and  leather  belt  laces.  Tenders  must  reacli 
Le  Director  General  des  Postes,  Telegraphs  tt 
Telephones,  Sofia,  Bulgaria,  not  later  than  Sep- 
tember 27,  1922,  and  should,  if  po.ssible,  be  in  the 
French  language.  The  requirements  include  single 
leather  belting,  double  leather  belting  and  balata 
belting,  also  leather  laces  for  fastening  transmission 
belts.  Samples  will  be  required.  A  copy  of  the 
schedule,  giving  sizes  and  other  details,  is  available 
at  the  Department  of  Overseas  Trade  (Room  45), 
35,  Old  Queen  Street,  S.W.I,  and  can  be  inspected 
upon  application  by  United  Kingdom  firms 
interested.    (Reference'  8971  /F.E.  /M.P.) 


New  Zealand  :  Tenders  Invited  for  Switch- 
ijear  in  connection  with  the  Mangahao  Power 
Scheme. — The  Public  Works  Tender  Board,  Wel- 
lington, are  inviting  tenders,  covering  delivery  ex 
ship's  slings.  Wellington,  the  supervision  of  the 
erection,  and  of  the  testing  after  erection,  of  out- 
door switchgear  (section  21)  and  indoor  switchgear 
(section  33)  for  tlie  Kliaiidalloh  sub-station  forming 
part  of  tile  above  scheme.  This  sub-station  will 
reccivi'  |iii\\ri  fr(.ni  two  (ultimately  four)  overhead. 
tluvr-oii;i<r  li  iiiisniission  lines  at  "llO.OOO  volts,  50 
cycles,  delivered  to  two  banks  (ultimately  four)  of 
single-phase  transformers,  each  of  12.000  k.v.a. 
capacity,  the  secondary  voltage  being  11,000. 
Tenders,  accompanied  by  a  deposit  of  £100  in 
respect  of  each  section,  will  be  received  by  the 
Secretary,  Public  Works  Tender  Branch,  Govern- 
ment Buildings,  Wellington,  up  to  ii'on  on 
Nii\riiiijrr  28.  The  isuccessful  tenderer  will  be 
refiniicl  t,,  enter  into  a  bond  fur  £250  in  respect 
oF  .Mrt!(,ii  21,  and  £400  in  respect  of  section  33. 
C"|';.  -,  .ii  specification  for  sections  21  and  33  are 
availal/ic  for  inspection  by  LTnited  Kingdom  firms 
at  the  Department  of  Overseas  Trade,  Room  49, 
35,  Old  Queen  Street,  W\»stiniiistcr.  S.W.I,  and 
an  additional  copy  of  each  specification  i-  i v;i : l.iblc 
for  loan  (in  order  of  application)  tu  tliosr  lirnis 
in  the  provinces  who  may  be  unable  to  examine 
the  documents  in  London.  (Reference  9468/ 
E.D./E.P.) 

Tenders  Invited  for  Automatis  Screw-making 
Machine. —Tenders  are  invited  by  the  Victorian 
Government  Railway  Commissioners  for  the  supply 
and  delivery  of  an  automatic  screw-m;! I:  n i u  ir.ir'nne, 
including  all  the  necessary  tools,  g<'ii-  :imJ  :i.irs- 
sories,  for  Jolimont  workshops  (ronliMct  No. 
35334).  The  machine  must  be  r;i|iiiliK  ol  fnlimlling 
l)ars  u))  to  fin.  diameter.  Sealed  tenders,  on  the 
Ijroper  forms  and  accompanied  by  a  preliminary 
deposit  of  ^  per  cent  of  the  total  amount  of  the 
tender,  will  be  received  by  the  Secretary,  Victorian 
Government  Railways,  Melbourne,  Australia,  up  to 
Ua.m,  on  November  15,  1922.  Specifications,  etc., 
may  be  consulted  at  the  Department  of  Overseas 
Trade  (Room  50),  35,  Old  Queen  Street,  London, 
S.W.I.    (Reference  9506/E.D. /E.P.) 

South  Africa  :  Tenders  Invited  for  Conduit 
BoxKS. — Tenders  are  invited  by  the  Public  Works 
Department,  Johannesburg,  for  the  supply  of  (i9 
gross  p.w.d.  round  type  conduit  boxes,  as  follows  : 
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All  boxes  to  be  black  japanned  finish;  screwing  to 
suit  conduits  screwed  in  accordance  with  the  British 
standard  specification ;  covers  of  all  boxes  of  same 
size  to  be  interchangeable;  the  covers  and  screws 
to  be  provided  loi  se;  for  the  |  in.  boxes,  48  gross 
of  covers  to  be  plain  and  nine  gross  to  have  bosses 
cored  half-inch  for  screwing  to  any  desired  size 
up  to  1  in.  ;  for  1  in.  boxes.  11  gross  plain  covers 
and  ona  gross  covers  with  ^-cored  bosses,  are 
required.  Tenders  to  be  addressed  to  the  chairman. 
Union  Tender  Board,  Union  Buildings,  Pretoria,  by 
3  p.m.  on  September  27,  1922.  Tenders  to  hold 
good  for  a  period  of  four  weeks  from  the  date  on 
which  they  close.  Copies  of  the  specification,  condi- 
tions of  tender,  and  blue  [u-ints  can  be  Consulted  at 
till'  Departniput  of  Over.M  as  Ti  ade,  (Room  49),  35, 
Old  Queen  Street,  Westminster,  London,  S.W.I 
(Reference  9485/E.D. /E.P.) 

Uruguay  :  Tenders  Invited  for  135,000  Metres 
of  Cable.— There  is  .-nail  for  tenders  by  the  State 
Electricity  Supply  W'lnks  for  the  supply  of  cables, 
as  follows  :  80,000  metres  of  10  mm.-;  30,000  metres 
of  20nim.^;  25.000  metres  of  25  nim.^.  The  con- 
ductor is  to  be  of  untinned  electrolytic  copper.  The 
insulation  is  to  comprise  one  coating  of  red  lead 
insulating  medium,  applied  ilirectly  to  the  con- 
ductor, two  coatings  of  oil-impregnated  insulating 
paper,  one  coating  of  cotton  strongly  impregnated 
with  a  red  lead  insulating  medium,  and  an 
external  braiding  of  impregnated  jute.  A  copy 
of  the  conditions  of  tender  and  specification,  can  be 
inspected  at  the  Department  of  Overseas  Trade 
(Room  49),  35,  Old  Queen  Street.  Westminster,  • 
London,  S.W.I.    (Reference  6666/F.L. /E.P. (F)). 

Uruguay  :  Tenders  Invited  for  10,000  Metres 
OF  Rubber-insulated  Cable. — There  is  a  call  for 
tenders  by  the  Stats'  l'"ioctricit y  Snp|)ly  Works  for' 
the  supply  of  10,000  metres  of  rubber-insulated  cable 
of  3  mm.^  section.  The  insulation  is  to  comprise  a 
covering  of  pure  rubber,  a  coating  of  vulcanised 
rubber,  a  coating  of  rubbered  cotton,  aiUl  an  outer 
biaiding  of  cotton,  strongly  impregnated  with  an 
insulating  medium.  The  minimum  thickness  of  the 
two  rubber  coatings  is  to  be  1"4  mm.  Cables  must 
withstand  a  2.000  volts  altei'iiating-curreiit  test. 
Sealed  tenders  will  In'  rc.'i'i veil  in  the  offii'es  of  the 
State  Electricity  Supply  Woik-  at  .Montevideo  up 
to  10-30  a.m.  on  October  3.  .\  !'o|iy  of  tlie  condi- 
tions of  tender  and  specificati m  can  he  inspected  at 
the  Depaitnii'iit  of  Overseas  Trade  (Room  49),  35, 
Old  Queen  Sticit,  Westminster,  London,  S.W.I. 
(Reference  ti666/F.L. /E.P. ( A)). 


Uruguay  :  Tenders  Invited  for  Rubber- 
insulated  ('(iiiiis  nil'  IxsiDE  I'sE. — There  is  a  call 
foi'  tenders  by  the  State  i'lh'etrieity  Su}iply  Works 
foi'  the  sujiply  of  15,000  metre-  of  rubber-insulated 
cords  of  2mm.'^  by  '75  nun.-  seeti  n  for  interior  use. 
The  tinned  copper  conductors  are  to  be  covered  by 
a  inininium  thickness  of  "8  mm.  of  vulcanised  rubber, 
villi  an  extein.i!  braiding  of  cotton.  The  following 
(|iKi!!l  it  les  .'ire  rei|uireil  in  rolls  of  100  metres,  the 
colours  referring  to  tlie  external  braiding:  4,000 
metres  grey;  3,70(1  iiieir.s  white:  1,800  metres 
yellow:  1,800  metre-  lnown  feliestnut);  1,700  metres 
'reii  ;  1,(1(1(1  nielre-  hliie;  1.00(1  tiietres  green.  The 
eni  iU  niii.st  witlistaiiil  s:i t ' s' ;m  1 '  irily  a  current  of 
2,000  volts  alternating-em  I  eiil  for  one  hour  after 
being  submerged  in  watei  for  24  hours.  Sealed 
tenders  may  be  lodged  in  the  offices  of  the  State 
Iveetrie  Supjily  Works  at  Montevideo  up  to  10-30 
a.m.  on  Oetolier  6.  A  copy  of  the  conditions  of 
tender  and  speeilieation  can  be  inspected  at  the 
Department  of  (.Iverseas  Trade. 

Electrical  Plant  for  Uruguay. — The  Electrical 
Fn'^iiieering  Department  is  inviting  tenders  for  the 
en]  ,M  I  net  ion,  delivery  and  installation  of  a  turbine 
allernating-current  generator  of  10,000k. w.  capacity, 
3.000  revolutions  per  minute,  for  use  in  Government 
electric  light  plant.  Offers  must  be_  submitted 
before  November  11  to  "  La  Admiiiistracion  General 
de  las  Usinas  Electricas  del  Estado,  Calle  Julio 
llerrera  1458,  Montevideo,  Rupublic  of  Uruguay." 
— Beuter. 


Lantern  Slides. — Messrs.  E.  Bennis  &  Co.  Ltd. 
inform  us  that  they  liave  a  large  number  of 
lantern  slides  available  for  lecture  purposes.  Tlie 
slides  cover  the  wiiole  field  of  development  in  con- 
nection with  mechanical  stokers,  and  coal  and  ash- 
clevaling  and  conveying  plant.  A  booklet  giviiig 
the  titles  and  a  brief  description  of  the  slides  will 
be  sent  to  auv  enquirers  on  receipt  of  a  request 
a,ddresscd  to  tlie  firm  at  28,  Victoria  Street,  London, 
S.W,1. 
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THE  MARKETS. 


EXTRUDED  BRASS  ROD  PRICES. 

September  18th,  1922. 
McKechnie  Bros.   Ltd.,    Rotton   Park   Street,  Bir- 
pingham,  state  that  the  basis  price  to  date  for  Brass 
,ods  is  6|d.  per  pound.     Prices  for  Special  Alloys  in 
.oda  and  lugcjts  will  be  quoted  on  application. 


September  18th,  1922, 
A.  Joseph  intimates    under    this  date   that   he  is 
buyer  of   Non-ferrous  Sctap  Aletals  at  the  uuder- 
lentioned  approximate  prices  per  ton  : — 

@  per  ton. 

New  aluminium  cuttings    £60  0  0 

General  collected  scrap  brass   30  0  0 

Clean  copper   56  0  0 

Braziery  copper    46  0  0 

Gunmetal    40  0  0 

Old  lead,  less  usual  draft   21  0  0 

(All   metals   carted  free  in 
London  ai  ea.) 

Tea  lead   18  0  0 

Old  zinc   17  0  0 

Hollow  shaped  pewter   126  0  0 

Shaped  black  pewter    80  0  0 

t-nd  can  supply  Solder  as  follows  : — 

@  per  ton. 

Plumbers',  iu  bar  or  strip  form          £iO    0  0 

Tinmaus'    100    0  0 

Blowpipe    110    0  0 

All  prices  based  on  day  of  delivery  of  the  metal,  unless 
otherwise  arranged. 


OILS,  ETC. 

Lubricating  Oils. — No  change  to  report.  We 
juote  pales,  £12  10s.  to  £24  10s.  ;  reds,  £15  to  £30; 
dark  cylinders,  £15  to  £35 ;  filtered  cylinders,  £20 
CO  £37;  blacks,  £8  to  £19;  all  e.x  wharf,  London, 
less  2^  per  cent  discount,  prompt  delivery;  ship- 
ment prices  on  application.  Soluble  oil,  £21  per 
ion. 

Fuel  011.-895/910  gravity,  £4  2s.  6d.  per  ton; 
950  gravity,  £3  5s.  per  ton ;  both  e.x  tank,  net 
cash;  delivered  in  bulk  by  tank  wagon,  10s.  per  ton 
extra. 

Paraffin  Wax  and  Scale. — Market  steadv.  118/ 
,20  deg.  Fall.,  2id. ;  123/25  deg.  Fah.,  2|d".  ;  125/30 
deg.  Fah.,  2^d.  ;  130/35  deg.  Fah.,  2ad.  ;  135/40 
deg.  Fah.,  3d.,  London  anrl  Li vcipool.  Paraffin 
scale  market  firm.  We  quote  white,  122/24  deg. 
Fah.,  l^il.  spot;  l4d.,  c.i.f.  ;  yellow,  l§d.  c.i.f.,  for 
prompt  sliipineiit. 

Petriileuni  Oils. — Water  white.  Is.  Id.  ;  prime 
white.  Is.,  in  barrels  net.  300  deg.  high-test  oil, 
1  Is.  Ojd.,  less  2^  per  cent  discount,  barrels  included, 
I  e.x  wharf,  London. 

White  Oils.— Special  No.  1  white  oil,  £43;  No.  1 
white  oil,  £40;  No.  1a  half-white  oil,  £35  lOs.  per 
'  ton  ;  all  e.x  wharf,  London ;  in  drums  free.  No.  2 
half- white  oil,  £27  per  ton,  in  barrels  free,  all  net 
cash.. 

'  Animal  Oils. — South  American  neatsfoot  oil, 
under  1  per  cent,  5s.  9d.  ;  English  lard  oil,  C2s.  io 

'  74s.  ;  all  in  barrels,  net.  Pale  horse  oil,  small  lots 
only,  36s.  per  cwt.,  delivered. 

Linseed  Oil. — Shortage  of  September  delivery  iS 
causing  very  firm  market  for  near  positions.  Dis- 
tant position  oil  has  moved  islightly  in  favour  of 

( buyers,  and  close  is  easier.  London  spot,  36s.  ; 
September,  34s.  6d. ;  October/December,  32s.  7^d.; 
January/ April,  31s.  6d.  Hull  spot,  36s.; 
September,  34s.  9d. ;  October/December,  33s.; 
January/ April,  31s.  6d.  All  naked,  ex  mills, 
barrels  2s.  6d.  per  cwt.  extra.  Old  tanked  East 
India  oil,  37s.  6d.  ;  boiled,  39s.,  ex  works,  barrels 
free. 

Rosin. — In  sympathy  with  the  turpentine  market 
prices  generally  higher.  American  B,  15s.  9d. ; 
FG,  16s.;  MN,  ■l7s.  ;  WG,  19s.;  WW.  21s.  French 
FG,  16s.;  WW,  18s.  9d. 

Tallow. — At  the  auction  sale  on  Wednesday, 
September  13,  1,786  casks  were  offered,  and  1,182 
were  sold  at  unchanged  to  6d.  per  cwt.  lower. 
Australian  mixed,  35s.  6d.  to  40s. ;  beef,  36s.  6d.  to 
4.3s. ;  mutton,  37s.  to  42s. 

Turpentine. — Considerable  activity  prevails,  and 
large  business  is  passing  in  all  positions,  particularly 
for  near  delivery.  American  spot,  100s.  6d. ; 
September,  100s.  6d. ;  October/December,  99s.  6d. ; 
January/April,  100s.  6d. 

Arthur  Brown  &  Co.  Ltd., 
126,  Bishopsgate,  London,  E.G. 2. 


NEW  YORK  METAL  MARKET. 

The  latest  quotations  on  the  metal  market  are  : — 

Dols.  per  ton. 

Iron,  No.  2  American  Northern  Foundry    32  to  34 

Cents  per  lb. 

Tin,  spot    32^ 

Zinc,  East  St.  Louis    6.C0 

Copper,  electrolytic,  spot    14 

Copper,  electrolytic,  futures    14 

— Reuter. 

GERMAN   ROLLED   IRON  MARKET. 

The  following  increased  prices  for  commercial 
iron  (Thomas)  are  in  force  from  September  11  to 
September  20  : — 

iMarks  per  ton. 

Raw  ingots    34,370 

First  rollings    37,940 

Billets    39,530 

Sheet  billets    40,660 

Section  iron    46,380 

Bars    46,930 

Universal  iron    50,990 

Hoops    54,430 

Rolled  wire    50,400 

Sheets,  5  mm.  and  over   52.750 

Sheets,  3-5  mm   50,730 

Sheets,  1-3  mm   65,570 

Sheets,  under  1  mm   69,750 

— Reuter. 


GERMAN    METAL  MARKET. 

The  following  are  the  latest  base  prices  on  the 
German  metal  market,  as  quoted  by  Messrs.  Rich. 
Herbig  &  Co.,  Berlin  : — 

Aluminium —  Mks.  per  100  kilogs. 

Sheets,  wire,  bars    75,600 

Tubes    105,000 

Copper — 

Sheets    64,800 

Wire  and  bars    62,800 

Tubes,  seamless   67,800 

Brass — 

Sheets,  bands,  wire    65,000 

Bars    48,000 

Tubes,  seamless    77,500 

— Reuter. 


GERMAN  RAW  IRON  PRICES. 

The  maximum  inland  prices  for  raw  iron  during 
the  second  decade  of  September  have  been  fixed  as 
follows  : — 

Marks  per  ton. 

Hematite    29,722 

Iron,  for  steel   making  ,  (Cu-arnies 

Stahleisen)   .\   29,054 

Malleable  pig  iron    29,328 

Foundry  pig  iron,  1   26,242 

Foundry  pig  irtm.  Ill   26,172 

Foundry    pig    iron,  Lu.xembourg 

quality    24,467 

Ferro-silicon,  10  per  cent    33,621 

Siegerland  iron,  for  steel  making...  28,713 

Spiegeleisoii,  8-10  per  cent    31,433 

— Reuter. 


BRUSSELS  IRON  AND  STEEL  MARKET. 

The  Belgian  iron  and  steel  market  continues 
active,  and  the  firmness  reported  last  week  is 
accentuated  in  all  sections. 

On  the  pig-iron  market  there  is  a  tendency 
towards  a  rise,  in  spite  of  the  relighting  of  fresh 
furnaces.  The  demand  for  billets  is  particularly 
strong  from  England.  In  the  steel  section  there  is 
no  change  in  the  inland  market,  but  the  export 
market  is  lively.  Sheets  are  recovering  more  slowly 
than  other  sections. 

The  following  are  the  latest  quotations  for  large 
quantities  for  the  interior,  free  on  truck  : — 

Francs. 

Commercial  bars    430 

Rails    430 

Foundry  pig  iron,  No.  1    ii45 

Foundry  pig  iron.  No.  2    240 

Thomas  pig  iron,  special    225 

Thomas  pig  iron,  ordinary    220 

Grand  Duchy  pig  iron    235 

Sheets,  5  mm.  and  over    480 

Steel,  Siemens-Martin,  ordinary  ....  460 
half-hard    ...  600 
,,  ,,       e.xtra  soft  ...  575 

Ingots,  Thomas    310 

liloonis,  Thomas    325 

Billets    350 

— ^Reuter. 


SYDNEY  HARDWARE  MARKET. 

On  the  Sydney  hardware  market  reductions  in 
price  have  been  notified  in  tlie  lighter  lines  of 
builders  ironmongery.  The  following  are  the 
latest  quotations  : — 

Fencing  wire  : —  Per  ton. 

Australian  black.  No.  8  gauge   £22    0  0 

Australian  black,  No.  10  gauge    23    0  0 

American  galvanised.  No.  8  gauge  ...  26  0  0 
American  galvanised,  No.  10  gauge  ...  a27    0  0 

Barbed  wire —  '  "t'er  ton. 
Australian  galvanised,  12^  gauge  ...  (Not  quoted). 
American  galvanised,  12  gauge   £32    0  0 

Galvanised  iron —  Per  ton. 

English  corrugated,  26  gauge   £30  10  0 

English  plain,  26  gauge    32    2  6 

Per  mile. 

Rabbit-proof  nettings   £71    7  6 

Per  ton. 

Sheet  lead,  in  full  rolls   £41    0  0 

Bar  iron    22    0  0 

Steel  plates    24    0  0 

Steel  sheets    30    0  0 

Per  double  box. 

Tinplates,  British   £3    2  6 

— Reuter. 


THE  LONDON  IRON  AND  STEEL  EXCHANGE. 

Business  in  the  iTon  and  steel  trades  naturally 
has  been  adversely  affected  by  the  political  crisis  in 
the  Near  East,  and  this  was  in  part  the  reason  for 
the  quiet  conditions  that  characterised  the  weekly 
meeting  of  the  London  Iron  and  Steel  Exchange  -.m 
Tuesday.  The  crisis  principally  has  affected  the 
business  in  finished  materials  in  the  Eastern 
markets,  from  which  a  fair  demand  for  finished 
materials  has  been  experienced  of  late.  Both 
buyers  and  sellers  for  the  most  part  decided  lo 
mark  time  and  speculative  business,  which  has 
recently  shown  considerable  expansion,  was  abruptly 
checked.  These  conditions  were  in  marked  contract 
to  those  prevailing  at  the  close  of  last  week,  when 
this  department  of  the  iron  and  steel  trades  gave 
indications  of  becoming  more  active  than  for  some 
time  past.  Tlie  home  market  has  so  far  been 
unaffected  by  the  political  outlook,  but  in  this 
branch  of  the  trade  buyers  continue  to  be  chiefly 
interested  in  small  lots  for  early  delivery.  There 
have  been  fresh  signs  of  late  of  a  renewal  of  Con- 
tinental competition,  and  some  cheap  sales  of  Con- 
tinental material  to  home  users  have  been  reported. 
The  pig  iron  department  is  still  the  busiest  section 
of  the  iron  and  steel  trades,  and  fresh  sales  are 
reported  to  have  been  made  to  America  and  Canada. 
There  has  been  also  some  revival  of  Continental 
buying.  Transactions  in  French  iro)i  on  American 
account  are  also  reported,  but  practically  all  this 
business  has  been  done  through  London. 
Quieter  conditions  prevail  in  the  market  for 
semi-finished  material.  There  has  been  a 
certain  amount  of  competiticui  in  the  home 
market  from  Belgian  producers,  but  generally 
speaking  Continental  makers  have  maintained 
their  prices  at  too  high  figures  to  sficuio 
business  from  consumers  situated  in  the  interior  of 
Great  Britain.  British  works  are  vigorously  coni- 
t)eting  for  any  orders  for  this  material  that  come 
on  the  market,  and  have  been  able  for  some  time 
past  to  practically  retain  the  market  tor  tlieir  own 
products. 


NOTICES  OF  MEETINGS. 

BIRMINGHAM     METALLURGICAL  SOCIETY. 

Session  1922-23. 
The  opening  meeting  of  tlie  session  of  the  above 
society  will  be  held  at  the  Chamber  of  Commerce, 
Birmingham,  on  Wednesday  evening,  October  4, 
at  7-15  p.m.,  when  the  new  president,  Mr.  A.  J.  G. 
Smout,  M.I.M.M.,  A.I.C.,  will  deliver  his  inaugural 
address  on  "  Waste  and  Inefficiency  in  the  Metal 
Industry."  This  will  be  followed  at  regular 
intervals  to  the  end  of  April  with  papers  by  some 
of  the  leading  authorities  in  the  iron  and  steel  and 
metal  industry.  Copies  of  the  syllabus  will  be 
issued  in  due  .course,  and  may  be  obtained  on  appli- 
cation to  the  secretary  of  the  society.  Chamber  of 
Commerce  Buildings.  New  Street,  Birmingham. 


Salvage. — Every  manufacturing  plant  produces 
spoiled  work,  which  is  thrown  into  the  scrap  pile, 
and  tills  represents  a  loss,  which  in  many  cases  can 
be  reclaimed  by  scientific  welding.  Foremen  of 
manufacturing  departments  should  acquaint  them- 
selves with  the  possibilities  of  welding  as  a  salvage 
process,  and  thus  turn  loss  to  profit. 
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Shipping  and  Shipbuilding. 


New  Terminal  Port. 

Tentative  arrangements  have  been  made 
by  the  Pacafic  Mail  Steamship  Co.  and 
the  San  Francisco  office  of  the  United 
States  Shipping  Board  to  make  Manilla, 
instead  of  Hong  Kong,  the  terminus  port 
of  535  class  liners  now  in  oi)eiation. 

This  pi'ogramme  will  reduce  running 
time  out  of  San  Francisco  by  four  days. 


Germany  Buys  Liner. 

According  to  a  Renter  message  the 
Stinnes '  Steamship  Co.  has  bought  back 
ihe  9,919-t.ons  passenger  steamer  Bahia 
Castillo,  of  the  Hamburg-America  Line, 
which  had  to  be  handed  over  to  the 
Entente.  The  steamer,  which  will  be 
renamed  General  Belgrano,  will  undertake 
her  first  voyag-e  to  Brazil  and  the  Argen- 
tion  on  September  20. 


Shipping  at  Swedish  Ports. 

,Sft7).*;/i'  Ilandclstidihing  says  that 
according  to  ofhcial  statistics  the  number 
of  vessels  arriving  at  Swedish  ports  during 
the  first  seven  months  of  the  present  j-ear 
was  T,841,  with  a  net  tonnage  of 
3,688,000,  compared  with  7,955  and 
3,178,000  tons  during  the  same  period  of 
1921.  The  number  of  departures  was 
8,542  (3,716,000  tons)  as  against  7,283 
(2,957,000  tons)  for  the  same  months  of 
1921.  The  proportion  of  Swedish  tonnage 
increased  from  37'8  to  47T  per  cent, 
according  to  Renter. 


Improving  Liverpool  Docks. 

It  is  evident  that  Liverpool  intends  to 
keep  abreast  of  the  times  with  regard  to 
finding  accommodation  for  the  largest 
liners  ever  built  or  likely  to  be  built.  At 
a  meeting'  of  the  Mersey  Dock  and  Har- 
bour Board  held  recently,  Mr.  Richard 
1).  Holt  said  he  was  glad  to  tell  the  board 
that  the  worlc  at  the  new  Gladstone  Docks 
Jiad  gone  on  very  well  during  the  summer, 
and  was  more  than  up-to-date.  He  would 
take  that  opportunity  of  reminding  them 
that  in  two  years'  time  they  would  have 
at  the  north  end  the  finest  wet  docks  and 
the  best  and  biggest  giaving  dock  in  the 
worhl,  capable  of  accommodating  the 
7(},000-ton  American  ships  if  and  when 
they  were  built.  They  w^ould  have  some- 
lliing  superior  to  anything  in  existence  or 
under  construction  and,  so  far  as  he  knew, 
authorised  anywhere. 


Panama  Canal  Tariff. 

The  D('])artment  of  Overseas  Trade  lias 
received  from  ihis  Majesty's  Consul  at 
(*olon  a  copy  of  the  Panama  Canal  Tariff 
No.  6  (with  supplements  up  to  August  5), 
which  sui)erse(les  all  previous  tar-iffs,  and 
gives  details  of  tonnage  and  ])ilotage  dues, 
wharfage,  storage,  towing,  lighterage, 
stevedoring  and  transhipment  cliarges,  as 
well  as  full  ])articulars  of  sujiplementary 
cliarges  for  various  other  services  rendered 
to  shipping  and  allied  interests. 

The  tariff  is  available  for  inspection  at 
the   ofiices   of   the    department    at  73, 


Basinghall  Street,  London,  E.C.2.  A 
copy  is  also  available  for  loan  to  firms 
established  in  the  provinces. 


New  Mail  Steamer. 

The  new  P.  and  0.  mail  steamer 
Moldavia,  the  latest  to  be  completed  of 
the  company's  postwar  mail  steamers,  and 
just  delivered  by  Messrs.  Cammel,  Laird 
&  Co.,  ran  a  series  of  successful  trials  a1 
Birkenhead,  and  left  the  Mersey  for 
Tilbury  Dock  preparatory  to  her  maiden 
departure  for  Austialia  on  October  13. 

The  Moldavia  piesents  a  variation  from 
the  type  of  vessels  designed  for  the  P.  and 
0.  Company's  Au.stralian  mail  line. 
While  in  the  Naldera  and.  Narkunda. 
which  have  been  put  into  service  within 
the  last  two  years,  each  being  approxi- 
mately of  16,000  tan.s  grossywdth  a  length 
of  605  ft.,  accommodation  is  provided  on 
four  decks  for  688  first  and  second  saloon 
])assengers,  the  Moldavia  and  lui  lister 
the  Mongolia,  of  the  same  tonnage  and 
length,  are  designed  for  222  fiist  and  175 
second  class  passengers,  a  total  of  397,  on 
three  decks. 

Gloomy  Forecast. 

Speaking  at  a  social  gathering  recently, 
Mr.  Donald  Bremner,  late  of  Messrs. 
Dunlop,  Bremner  &  Co.,  shipbuilders, 
Port  Glasgow%  expressed  the  opinion  that 
the  coming  winter  would  probably  be  the 
woisl  yet  (experienced  in  shipbuilding.  He 
thought  the  industry  was  suffering  from 
over-production,  and  there  were  miles  of 
good  second-hand  ships  in  America  and 
other  ports  that  could  be  purchased 
cheaply.  If  every  shipyard  on  the  river 
had  its  stocks  filled  with  merchant  vessels 
there  w-ould  still  be  many  former  shipyard 
workers  idle.  It  was  naval  w'ork  that  was 
the  backbone  of  the  work  of  the  larger 
yards,  and  fewer  men  were  ret^uired  in  the 
building,  ton  for  ton,  of  a  merchant 
vessel  than  of  a  battleship.  He  expressed 
the  belief,  however,  that  the  Clyde  ship- 
building industry  would  survive  the 
present  dark  spell,  as  it  had  survived  pre- 
vious similar  periods. 


Shipping  Freights. 

The  index-number  of  shipping  freights 
for  August,  according  to  the  Chamber  of 
Shipping,  is  27'55,  and  differs  very 
slightly  from  the  July  index  number, 
which  was  27'80.  The  failure  to  show  aji 
improvement  is  due  to  the  further  fall  in 
rates  from  Brazil  and  North  America.  All 
European  rates,  W'ith  the  exception  of 
Hornillo  Bay  to  the  United  Kingdom, 
have  an  iipwai'd  tendency,  and  rates  for 
J*Airopean  waters  as  a  whole  are  about 
equal  to  those  of  Maach-May  of  this  year. 
A  substantial  improvement  is  recorded  in 
freights  from  rice  ports  to  the  United 
Kingdom,  and  from  the  Red  Sea,  Arabia 
and  India.  Among  rates  from  the  Ameri- 
can continent,  Argentina  alone  shows  an 
improvement,  but  Argentine  rates  are  still 
31i  per  cent  lower  than  at  the  beginning 
of  the  year.  Serious  decreases  are  recorded 


in  Bra^iil-United  Kingdom,  Northern 
Range  to-  French  Atlantic,  Northern 
Range  to  West  Italy,  Gulf  i)oits  t(j  the 
United  Kingdom-Continent,  and  Caanida 
to  the  United  Kingdom.  In  all  these  cases 
the  rates  are  the  lowest  since  Januar-y  of 
last  year. 


German  and  U.S.  Shipping  Agreement. 

A  message  from  Berlin  states  that  some 
details  have  been  publishe^l  there  of  an 
agreement,  in  the  course  of  negotiation, 
between  the  North  German  Lloyd  and  the 
United  States  lines.  It  appears  the  period 
of  the  cnntract  is  to  be  ten  years,  and  the 
Fnited  Slatts  lines  reserve  the  right  to 
terminate  tlie  contract  at  short  notice 
should  the  Shipping-  Board  dispose  of  vhe 
vessels  on  its  hands  to  private  persons.  On 
the  other  hand,  the  North  German  Lloyd 
is  to  be  empowered  to  terminate  the  con- 
tract only  after  two  years'  notice. 

The  remaining*  clauses  are  more  in  the 
nature  of  mutual  rights.  The  North 
(xerman  Tdoyd  is  to  place  its  entiie 
organisation  for  pa.ssenger  and  freight 
tratfic  at  the  disposal  of  the  United  States 
lines,  but  concede  the  latter  the  right  to 
open  agencies  in  Gennany.  The  North 
German  Lloyd  can  do  the  same  in 
America.  In  return  for  the  use  of  the 
North  German  Lloyd's  organisation  the 
American  lines  agree  to  .ship  cargoes  in 
German  ports  by  the  North  (jerman  Idoyd 
only.  The  westward  freights  are  to  be 
fixed  by  the  North  German  Lloyd,  and,  in 
so  far  as  is  deemed  advisable,  alternative 
dates  of  sailing  are  to  be  followed  by  the 
two  lines. 


Tonnage  Losses. 

In  the  latest  returns  of  shipping  losses 
issued  by  Lloyd's  Register — those  for  the 
quarter  ended  March  31,  and  reported 
down  to  August  16 — the  percentages  of 
German  losses  were  rather  more  favour- 
able than  those  for  the  year  1921.  For  the 
quarter  the  percentage  of  GeiTuan  vessels 
lost  was  0'88  per  cent  and  of  German 
tonnage  0'74  per  cent.  These  figiues  com- 
pared wath  corresponding  losses  of  175 
and  1'57  per  cent  for  German  vessels  and 
tonnage  respectively  in  1921.  The  British 
ixncentages  w-ere  also  more  faA-ourable 
during  the  first  quarter  of  this  year  than 
in  1921.  The  percentage  loss  for  the 
three  months  of  vessels  owned  was  0  28 
per  cent  and  of  the  tonnage  0T2  per  cent, 
as  compared  with  corresponding  losses  of 
082  and  0''37  per  cent  respectively  in 
1921.  Much  can  hardly  be  deductnl, 
though,  for  comparative  purposes,  from 
figures  for  three  months  only,  since  the. 
lo.ss  of  a  single  large  ship  may  have  anf 
unduly  unfavourable  effect  on  the  figures.; 
Thus  the  7,000  tons  rej>resentcd  by  the- 
riammonia,  sunk  a  few  days  ago.  cou- 
sidonably  exceeds  the  5,30()  tons  repi'e- 
sented  by  11  German  vessels  lost  in  the 
first  three  months  of  the  year,  and  the 
(xennan  percentages  for  the  cuiTent 
quarter  are  likely  to  be  vers'  heavy.  In 
considering  the  comparative  figures  of  the 
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British  and  German  Mercantile  Marines 
j'or  the  first  quarter  of  the  year  it  needs  to 
1)6  remembered  tliat,  wliereas  the  existing 
'lennan  Mercantile  Mai-ine  would  have 
'>een  busily  employed,  part  of  the  total 
|8ritish  tonnage  was  laid  up  idle. 


Novel  Competition. 

The  Royal  Dutch  vSteamboat  Co.  at 
Amsterdam  has  opened  a  novel  competi- 
^.ion  among'st  its  employees  for  the  best 
system  to  out  down  working  expenses 
rt-ithout    any    reduction    in    wages  or 
■salaries.  The  submitted  system  is  to  cover 
the   items   of   economical  management, 
.improved     organisation     and  improved 
/Working    methods.      Accompanying  the 
, rules  for  the  competition  is  a  letter  from 
i  the  directors,  which  states  that  owing  to 
lithe  slump  in  trade  the  company  is  suffer- 
j-ing  severe  losses,  and  as  an  improvement 
in  freights  cannot  be  expected,  every- 
thing possible  must  be  done  to  find  the 
most   effective,   intensive   and  economic 
auethods  of  work,  which  will  enable  the 
'company  to  suimount  the  present  difficul- 
j-ties.    The  position  is  very  serious,  and  the 
facts  are  that,  compared  with  1913, 

(1)  Less  cargo  is  carried; 
1    (2)  Ijess  cargo  is  handled  at  Amster- 
dam ; 

(    (3)  The  tonnage  of  the  fleet  is  about 

two  and  a  half  times  as  large; 
«    (4)  The  ai  ea  of  storage  room  at  Amster- 
'  dam  is  about  two  and  a-  half  times, 

and  the  length  of  ((Uayage  occupied 
at  Amsterdam  is  about  twice  as 
large  ; 

(  (5)  The  number  of  men  employed  in 
'  positions  ashore  is  l,20o,  against 

I'  405  in  1913,  and  the  amount  paid  in 

wages  to  these  men  for  1921  was 
3,020,728  guilders,  against  475,004 
guilders  for  1913. 
The  costs  of  management,  of  repairs 
land  of  handling  cargo  have  all  increased 
I  enormously. 

Some  time  ago  it  was  found  absolutely 
'  necessary  to  reduce  the  scale  of  wages 
laud  further  reductions  will  have  to  be 
I' made.  The  diiectors  are  very  desii'ous  to 
■  avert  such  I'eductions  whenever  possible ; 
_  they  are  now  giving  serious  consideration 
I  to  plans  for  the  im])rovement  of  working- 
methods  and  organisation,  and  they  ai-e 
'  anxious  to  obtain  the  assistance  of  their 
employees  to  tliis  end. 


New  Slieds  on  Tyneside. 

'  A  very  representative  ga.theriug  of 
Tyneside  business  men  paid  a  visit  to  the 

'  new  sheds,  erected  by  the  Tyne-Tees  Ship- 
ping Co.  on  the  Gateshead  Quay,  on 
September  8.  As  the  result  of  their 
enterprise  much  trade  has  been  drawn  to 

I  the  south  side  of  the  river. 

The  combined  length  of  the  sheds, 
which  adjoin  one  another,  is  262  ft.,  and 
the  width  is  70  ft.  They  are  of  one  storey 
and  have  been  constructed  of  steel  girders 
and  sheetings,  and  are  splendidly  suited 
for  the  expeditious  loading  and  unloading 
of  general  cargoes,  and  a  dej)th  of  12  ft.  at 
low  water  is  easily  obtainable,  while  it  is 
stated  that  the  unleased  portion  of  the 
quay  can  easily  be  adapted  to  18  ft.  All 
the  buildings  have  electric  lig-ht  installed. 

At  the  luncheon  ia  the  Town  Hall, 
Gateshead,   after  the   inspection  of  the 


sheds,  Sir  A.  M.  Sutherland,  Bart., 
K.B.E.,  chairman  of  the  company,  pre- 
sided, and  the  guests  included  the  Sheriff 
(Mr.  James  Lunu),  Colonel  Sir  Joseph 
Reed,  Mr.  C.  A.  Lambert,  district  goods 
manager,  Newcastle,  North-Easteni  Rail- 
way Co.  ;  Mr.  G.  N.  Burtt,  goods  agent, 
N.E.R.,  Gateshead;  Mr.  L.  ZoUner, 
Danish  Consul,  'Newcastle;  Mr.  A.  Munro 
Sutherland;  Mr.  M^  T.  Simm,  M.P.  ;  Mr. 
Herbert  Shaw,  secretary,  Newcastle  and 
Gateshead  Chamber  of  Oommerce ;  Mr. 
W.  J.  Anderson,  of  Wrig-ht,  Anderson  & 
Co.  ;  Mr.  J.  R.  Rutherforcl,  one  of  the 
contractors;  Councillor  Walter  Lee,  New- 
castle, chairman  of  thei  Coi-poration  Trade 
and  Commerce  Committee;  Mr.  A.  Marot, 
of  Messrs.  D.  M.  Stephenson  &  Co.  ;  Mr. 
Charles  Ormston,  Mr.  Adam  Dodds, 
Gateshead;  Councillors  W.  R.  Simpson, 
W.  V.  Ivongfield  and  H.  Lawson,  New- 
castle. 


Shipbuildiing  at  Dublin. 

Some  into csl  in di'lails  of  the  proposed 
French  shii)l)uil(ling  s(  heme  at  Dublin  are 
given  in  the  Jovi-iuil  of  Commerce  from 
information  supplied  by  a  statement  to  the 
Port  and  Docks  Board  by  Mr.  Poskitt, 
the  representative  of  the  promoters.  The 
establishment  proposes,  he  states,  to  con- 
st im  1  light  shipbuilding  berths,  of  which 
seven  would  be  for  vessels  up  to  500  ft. 
in  Iciiglh  and  one  up  to  700  ft.  There 
would  !)(>  tour  graving  docks  up  to  350  ft., 
450  II.,  550  II.  and  700  ft.  each  in  length, 
willi  cngiiu'  works  and  two  fitting  out 
jetties.  Tins  concern  would  have  a  capa- 
city>  of  about  120,000  tons  per  annum  of 
new  constiniction,  together  with  a.  corre- 
sponding" amount  of  horse  powei-,  and 
practically  unlimited  repairs,  and  in  full 
swing  would  employ,  Mr.  Poskitt 
estimates,  7,000  persons. 

Mr.  Poskitt  says  that  the  company 
would  be  essentially  Irish ;  two-thirds  of 
the  directorate  woidd  be  composed  of  Irish 
gentlemen ;  the  Irish  public  would  have 
the  opportunity  of  subscribing  at  least 
two-tliii  (Is  of  the  capital,  and  the  company 
would  employ  Irish  labour  and  material  to 
the  fullest  practicable  extent. 

As  existing  local  shii)yards  specialise, 
he  says,  in  the  smaller  types  of  vessel,  they 
would  not  be  detrimentally  affected  by  the 
proposed  establishment ;  on  the  contrary, 
tlie  marine  eng'ineering  department  would 
enable  them  to  have  their  propelling 
marhinery  made  in  Dublin  instead  of,  as 
at  prt'sciit,  on  the  Clyde. 

It  would  be  observed  that  in  the  under- 
taking considerable  provision  is  made  for 
ri  |iaiMiig,  and  this  is  considered  justified 
having  regard  to  the  excellent  g-eogi'aphi- 
cal  i)osition  of  Dublin  for  obtaining  such 
work,  and  with  a  view  to  the  augmented 
requirements  of  the  port  itself,  which 
doxibtless  would  result  from  the  adoption 
of  direct  shipi)ing  routes  and  natural 
development  in  general. 


IViarket  for  Outboard  Motors. 

The  outboard  motor  is  becoming  popular 
and  it  is  well  that  British  engineers 
should  be  alive  to  the  demand  for  these 
in  various  parts  of  the  world.  Japan,  for 
instance,  is  coming  rajjidly  to  motorising 
its  boats,  and  the  detachable  motor  has  a 


promising  future.  Yet,  while  a  large 
number  of  light  marine  engines  are  found 
in  boats  engaged  in  fishing  and  coastwise 
trade,  high-class  motors  are  not  sold  to 
any  extent,  as  motor  boating*  has  not  yet 
become  a  popular  sport.  China,  although 
backward  in  the  use  of  marine  motors, 
offers  very  large  possibilities  for  this  trade 
owing  to  the  immense  mileage  of  navig- 
able rivers  and  canals  in  the  country. 
However,  althougii  there  is  a  limited 
market  for  pleasure  craft,  the  relatively 
high  running  cost  of  motor  boats  will  tend 
to  limit  their  use.  The  Netherlands  East 
Indies  and,  in  particular,  Borneo  and 
Sumatra  embrace  a  large  mileage  of 
navigable  rivers,  and  the  time  will  come 
when  outboard  motors  and  light  marine 
engines  will  carry  a  considerable  portion 
of  the  river  traffic. 

Italy  offers  a  potentially  encouraging 
market  in  and  around  Naples  and  Florence 
for  light  marine  engines  and  outboard 
motors;  however,  German  and  Italian 
firms  are  largely  supplying  the  demand. 
There  is  a  heavy  freight  and  passenger 
traffic  in  the  harbour  of  Palermo,  Sicily, 
and  although  no  motor  boats  are  in  use 
there  would  seem  to  be  an  opening  for 
them.  While  in  Marseilles,  France,  the 
market  for  outboard  motors  is  limited  on 
account  of  the  sudden  and  heavy  stonns 
in  the  Mediterranean,  and  while  sporting 
goods  dealers  in  Lyons  are  not  interested 
at  present,  Arcachon,  a  large  seaside 
resort  near  Bordeaux,  offers  a  very  good 
market  for  outboard  motors.  In  Antwerp, 
Belgium,  a  leading  European  port,  motor 
boating  is  not  popular;  Rotterdam, 
Netheiiands,  on  the  other  hand,  offers 
possibilities  for  the  sale  of  outboard 
motors.  Although  light  marine  motors 
are  not  in  great  demand  in  Spain,  it  can 
be  assumed  that  the  right  kind  of  adver- 
tising would  create  a  considerable  market. 
The  backwardness  of  local  ater  sports  is 
responsible  for  a  limited  demand  for 
marine  engines  in  Breslau,  Gennany,  ■ 
while  on  the  lakes  and  streams  in  the 
neighbourhood  of  Berlin  outboard  motors 
should  find  a  ready  market  under  normal 
conditions. 

In  the  southern  parts  of  Mexico  there 
are  many  interesting  watenvays  where  the 
motor  boat  is  used  for  both  pleasure  and 
business.  On  the  numerous  canals  in  and 
around  Mexico  city  motor  boating  is  a 
very  popular  sport.  A  well-developed,  all 
year  round  market  for  outboard  motors 
exists  in  Habana,  Cuba.  The  demand  for 
motor  boats  in  Ecuador  is  based  on  the 
river  transportation,  which  is  widely 
developed  because  of  lack  of  railways. 
Motor  boafing  is  popular  in  Argentina,  due 
to  the  long  smnmer  and  to  the  opportuni- 
ties offered  by  the  great  river  systems,  the 
centre  for  this  sport  being  at  TigTe,  about 
20  miles  above  B'uenos  Aires,  where  there 
are  a  score  of  motor-boat  and  j^acht  clubs. 
Prospects  for  the  sale  of  outboard  motors 
are  also  favourable.  In  spite  of  Brazil's 
unusual  river  system,  the  market  for 
motor  boats  and  marine  engines  has  been 
barely  developed,  chiefly  owing  to  lack  of 
interest  in  motor  boating  among  the 
Brazilians.  A  demand,  however,  may  be 
created  through  demonstration,  and  the 
approaching  Centennial  Exposition  should 
offer  a  splendid  opportunity  for  the  adver- 
tising of  motor  boats. 
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Shipbuilding  in  the  Netherlands. 

'riieic  have  Ix-cti  a  coinparal i voly  lArge 
iiuDiber  of  laihires  among  ship  and  boat- 
building coneerus  in  the  Netheilauds 
during  tlie  current  year,  and  the  situation 
is  growing  worse.  The  trouble  exists  not 
so  much  among  the  huger  ooncenrs  of  the 
country  in  Rotterdam  and  Amsterdam  as 
among  the  smaller  companies,  particular-ly 
in  the  North. 

Previous  to  the  war  a,  large  share  of  the 
shipbuilding  in  Holland  consisted  in  the 
constrnction  of  .smaller  seagoing  vessels  of 
the  fishing  and  tug  types,  and  especially 
of  barges  for  the  Kliine  traffic  and  for 
traffic  on  the  canal  system  of  Holland. 
Some  of  these  vessels  reached  a  consider- 
able size,  Ehine  barges  running  as  high 
as. 3, 500  deadweight  tons.  The  yards 
were  generally  prosperous,  and  the  volume 
of  tonmige  turned  o\it  was  sui-prisingly 
large. 

With  the  shijjbuihling  boom  resulting 
from  the  outbreak  of  the  war,  these  ship- 
yards enlarged  tlieir  cajiacity  and  devoted 
themselves  largely  to  tlie  constiiiction  of 
medium-sized  ocean-going  vessels.  Tou- 
nage  was  built  for  Norwegian,  Swedisli, 
Danish  and  ETiglish  owners,  as  well  as  for 
the  Dutch.  A  considerable  part  of  their 
business  was  for  account  of  the  yards, 
ratlier  than  on  contract.  When  the 
collapse  came,  therefore,  mo.st  of  the  yards 
found  their  ways  filled  with  vessels  con- 
structed of  high-priced  maferials  af  high 
wages  and  interest  charges,  for  which 
there  was  no  sale. 

German  competition  has  added  to  the 
embarrassment  of  the  smaller  Dutch  ship- 
yards by  taking  most  of  the  business  of 
constructing  Rhine  barges.  The  compara- 
tively high  cost  of  materials  and  labour 
has  rendered  the  construction  of  barges 
for  the  Dutch  canal  traffic  rmprofitable. 

The  position  of  the  large  shipyards, 
though  less  serious,  is  not  satisfactory. 
Most  of  them  kept  in  operation  during 
1921,  and  the  output  that  year  was  the 
largest  in  the  history  of  the  coxmtry, 
reaching  a  total  of  98  ships  aggregating 
232,402  t(nrs  and  representing  an  increase 
in  tonnage  of  more  than  100  per  cent  over 
1918.  These  figures  are  exclusive  of  inland 
shipping.  Of  the  ships  launched  in  1921, 
13,  averaging  6,230  tons  each,  were  fitted 
with  turbine  engines,  and  12,500  tons 
were  in  motor  ships. 

The  status  of  Dutch  shipbuihling  from 
1901  to  1921,  as  set  forth  in  the  follow- 
ing table,  shows  a  steady  increase  in  con- 
stnu'tion  up  to  1919,  since  whicli  yeai  the 
deiline  has  been  marked:  — 

'rONNA(;E   BriLDINCr  AND   ORDERF.n  IN 

Dtjtch  Shipyards. 
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Diy  Docks 
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4,390  .' 
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1!)12 

158,050  , 

.•1,330  . 

14.000 

ini;^  .. 
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3.320  .. 
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1914 

1S5,000  . 

5,420  .. 

.  13,000 

lOl.f)  .. 

  40(i.045 

..    23,135  . 

1!UG  .. 

  400,045 

..  21,3,50 

1917 

420,050 

..  33,800 

191J< 

447,850 

..    33,770  . 

191!) 

745,000 

..    20,175  . 

1920 

561 ,035 

..    25.355  .. 

1921 

372,640  . 

..    26,020  .. 

.  45,000 

Of 

the 

tonnage    reported  for 

1921, 

41,740  tons  were  for  account  of  foreign 
owners,  as  comjiared  witli  114,450  tons  in 
1919  and  5,400  tons  in  1913. 


Dutch  shipyards,  as  is  coirectlj'  stated 
in  an  Anierican  Consular  Repoii:,  have 
uev(>r  been  able  to  meet  the  demand  for  all 
the  tonnage  of  the  largest  and  finest 
vessels  required  by  Dutch  shipping  com- 
panies, and  at  the  end  of  1921  there  were 
under  construction  or  on  order  for  Dutch 
account  in  foreign  yards  a  total  tonnage 
of  150,075,  as  compared  with  272,000  tons 
in  1920. 


U.S.  SHIPPING  INDUSTRY. 

(Fkom  Our  Own  Corre.spondent.  ) 

Ii'  extreme  protectionists  in  and  out  tjt 
Congress  have  their  way  it  will  soon  be 
l)oth  dangerous  and  costly  for  ships  to  fly 
the  American  flag.  As  the  Jcitnuil  of 
Conimeicc  (N.Y.)  puts  it,  "Protection 
has  seldom  wandered  as  far  out  of  its 
course  as  this."  A  clause  in  the  pending 
Tariif  Bill  imposes  a  50  per  cent  duty  on 
repairs  to  American  ships  made  in  foreign 
l/orts ;  only  such  work  as  is  of  an  emer- 
gency  nature  is  to  be  exempted. 

Business  is  brisk  in  the  American 
nuitor-ship  industry  and  the  prospects  for 
its  continuing  good  for  some  time  to  come 
are  bright.  A  total  of  60  orders  have  been 
placed  or  are  in  contemplation  for  oil- 
cngined  ves.siels,  according  to  M otorship. 
These  include  19  conversion  contracts  and 
41  for  new  craft  now  building  or  about  to 
be  laid  down.  The  Acting-Secretary  of 
the  Navy  announced  this  week  that  Diesel - 
driven  generators  are  to  be  installed  on 
the  Maryland,  Colorado  and  West 
Virginia. 

The  U.S.  steamers  Colorado  anl  West 
Virginia,  which  are  now  nearing  comple- 
tion, have  two  400-kw.,  240- volt  genera- 
tors, each  driven  at  350  revolutions  per 
minute  by  a  950  h.p.  Busch-Sulzer  Diesel 
engine.  Two  balancing  sets  will  be  pro- 
vided to  enable  the  generators  to  be  used 
on  the  ship's  120-volt  lighting  circuit.  A 
similar  installation  will  be  placed  in  the 
Maryland  upon  her  returir  from  Brazil, 
and  it  is  also  planned  to  equi])  the 
new  airplane  carriers  Lexington  and 
Saratoga  with  two  of  the  same  type  of 
generators. 

The  20,000-ton  fuel  ship  Kamoi,  built 
for  the  Japanese  navy  by  the  New  York 
Shipbuilding  Coi-poratiou,  has  completed 
its  builder's  trials.  This  is  said  to  be  the 
fii'st  vessel  of  any  navy  other  than  the 
ITnited  States  to  be  electrically  propelled. 

The  electric  drive  equipment  of  the 
Kamoi,  designed  and  installed  by  the 
(ieneral  Electric  Co.,  includes  the  use  of 
synchronous  motors  for  the  first  time  in 
any  twin-screw  vessel.  Tests  demonstrated 
that  the  Japanese  ship  is  the  nH)st 
ecouoiiiically-oirerated  steam  vessel  of  her 
size  afloat,  (observers  declared. 

The  shij)  has  a  normal  tonnage  of 
19,500,  is  485  ft.  long  and  has  a  beam  of 
62  ft.  It  has  a  draught  of  28  ft.  and  a 
deadweight  displacement  of  13,000  tons. 
It  is  equii)ped  to  caiTv  approximafelv 
10,000  tons  of  fuel  oil. 

Reports  of  tonnage  under  construction 
in  United  Slates  yards  on  September  ] 
show  a  total  of  25  seagoing  vessels  aggre- 
gating 156,530  gross  tons.  This  is  an 
incnnise  over  the  figures  for  January  1 
and  tor  tlic  Hi'st  (juarter  of  this  year. 


The  Emergency  Fleet  Corjioratioir  of 
the  U.S.  Shipping  Board  has  established 
a  fuel  consei-vation  section  to  make  ^vac- 
tical  studies  of  the  different  mcithods  oi 
the  power  plants  of  operating  vessels,  and 
to  suggest  such  modifications;  .as  will 
result  in  fuel  saving:      •      ■  '  '  '  ■ 

Oil  i)ollution  in  the  port  of  New  York  is 
leported  as  growing  less.  In  this  connect 
tion  ai  Bill  has  been  introduced  in  the 
Senate  by  Senator  Erelinghuysen,  who  is 
an  insurance  man,  which  would  impose  a 
])enalty  of  2,500  dols.,  or  imprisonment 
for  one  year,  or  both,  for  discharging  oil 
in  the  navigable  waters  of  the  United 
States  except  in  cases  of  emeigency. 


TRADE  PUBLICATIONS. 


Electhic  rii(;iiTix(i  Pl.vxt.s  and 
Enginjcs. — The  illustrated  folder  No.  110, 
ju.Sit  issued  by  the  Alden  Engine  Co.  Ltd., 
Oxford,  describes  in  detail  their  Alden 
light  plants  and  vertical  oil  engines. 
The  electric  lig^hting  plants  are  for  farms, 
countiy  houses,  and  situations  in  general 
where  no  public  supply  of  electricity  is 
available,  and  they  are  made  in  the  follow- 


mg 

sizes  :  — 

Rated  No. 

Model 

Capicitv. 

VoltajTH. 

Battery. 

of  lights. 

A 

...     1  kw. 

.  .  25-50  . 

120  A.H. 

. .  30 

B 

..  n  . 

.  .      50  . 

120  ., 

. .  60 

C 

•  •  2 

.  .      50  . 

200  „ 

..  100 

D 

•  •2^  Z 

.  .  100 

120  „ 

..  130 

Each  installation  comprises  a  slow-.speed 
oil  engine,  a  dyirarno,  a  completely- 
equipped  siwitcliboard,  and  a  lai'ge  capa- 
city storage  battery;  and  the  plants  are 
designed  to  compete  particularly  with 
American  and  other  high-speed  sets.  The 
firm  enqjhasise  the  fact  that  for  the 
j)ower  unit  of  these  plants  they  rely 
upon  a  slow-speed  oil  engine,  v\ith 
separate  ]ndley,  enabling  it  to  be 
used  foi-  general  power  purposes,  apart 
from  generating.  The  batteiy  has 
open-top  glass  boxes,  enabling"  periodical 
atteirtion  to  be  given  to  its  con- 
dition; it  has  Plante  type  plates,  and  the 
capacity  is  (quoted  at  the  English  10-hour 
lating.  A  perusal  of  a  tabulated  list  of 
fieight  charges  makes  .some  rather  inter- 
estiirg  reading  as  to  the  cost  of  delivering 
such  goods  abroail.  It  is  not  generally 
lealised  that  the  actiral  cost  of  sea  freight 
to  nrany  destinations  abroad  is  less  than 
the  railway  carriage  from  many  an  inland 
town  to  sea])ort.  Eor  instance,  the  actual 
freight  charged  on  an  engine  consign- 
ment from  Liverpool  to  Buenos  Aires  is 
less  than  tlie  railway  charges  up  to  Tjiver- 
pool.  In  the  case  of  shipments  to  the  Con. 
tinent,  it  is  interesting  to  note  that 
engines  or  electric-lighting-  plants  can  be 
delivered  to  liisbon  (though  a  longer 
voyage)  at  a  substantially  lower  figure 
than  it  costs  to  deliver  to  Bilbao  or  one  of 
tlie  northern  Spanish  ports.  It  is  also 
curious  to  note  that  these  plants  can  be 
delivei'ed  out  to  India  at  a  cheaper  rate 
than  to  Spain,  and  to  deliver  to  the  Near 
Mast  costs  about  the  same  as  to  India. 


Ai'TOMAric  .  Tfxei'HOXKs.  —  We  have 
re(>eived  from  the  Relay  Automatic  Tele- 
phones a  copy  of  a  iieM-  catalogue  just 
published. 
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MOTORS  AND  ROAD 
TRANSPORT. 

Motor  Vehicles  in  Korea. 

Ninety  per  cent  of  the  80O  motor 
veliicles  in  Korea  are  low-priced  x\mei'ican 
Jmakes,  arid  75  per  cent  of  these  are  irsed 
,as  motor  'buses  in  sixpplementing-  the  lail- 
jvvays  of  the  conntry. 

Practically  all  the  roads  in  the  country 
are  under  the  supervision  of  the  Governor- 
■Greneial,  which  make.s  for  uniformity  in 
construction  and  supervision.  Construc- 
tion is  now  being-  carried  on,  under  a  20- 
year  programme,  which  calls  for  7,706 
^miles  of  highway.  When  this  programme 
was  inaugurated  in  1912  there  were  but 
,583  miles  of  road  in  the  country.  Fifty- 
'three  per  cent,  or  4,060  miles  of  the  pro- 
gramme, were  already  completed  in  1920. 
These  roads  are  unmetaled  and  about  25  ft. 
,wide,  and  motorists  experience  no  diffi- 
'culty  in  their  use  except  during  the  rainy 
season — July  and  August.  Although 
many  of  the  new  roads  I'equire  repairs,  the 
government  is  concentrating  its  road 
appropriations  on  new  constniction,  Mr. 
Irvine  states. 

The  sale  of  motor  vehicles  in  Korea  is 
a.t  present  seriously  handicapped  by  poor 
libusiness  conditions,  but  indications  are 
that  the  market  will  soon  improve  (despite 
the  recent  imposition  of  heavy  import 
duties),  due  to  the  steady  increase  in  road 
mileag-e  noted  above  and  the  value  of 
automotive  transportation,  which  is 
a])parent  in  those  sections  where  road  con- 
ditions permit  the  use  of  niotor  vehicles. 
The  market  is  further  limited  at  the 
present  time  because  the  sanall  wealthy 
class  of  Koreans  has  not  yet  overcome  the 
fear  that  to  show  wealth  means  greater 
taxation  bv  the  (xovernment. 


Petrol  to  go  Twice  as  Far. 

Successful   experiments   that   will  in- 
j  crease  the  efficiency  of  gas-engine  opera- 
['  tion  and  promise  to  g-ive  the  automobile 
I  driver  twice  as  many  miles  per  g-allon  of 
petrol  as  are  now  possible  were  described 
by  Thomas  Midgely,  junr.,  and  T.  A. 
Boyd,  of  the  General  Motors  Research 
^  Coi-poration,  of  Dayton,  Ohio. 

After  six  years  of  experimenting"  at  the 
Dayton  laboratories  an  "anti-knock" 
compound  has  been  developed  which  will 
permit  changes  in  the  design  of  gas 
engines  that  will  result  in  mateiial 
increase  in  the  efficiency  of  these 
machines. 

Several  chemical  compounds  have  been 
developed  which  will  accomplish  these 
results,  the  most  satisfactory  being 
"diethyl  selenide "  and  "  tetraethyl' 
^lead."  Tiiese  have  not  yet  been  jilaced  on 
the  market,  Mr.  Midgley  said,  as  the  full 
benefit  cannot  be'  derived  from  them  until 
gas  engines  have  been  redesigned  to 
opei'ate  at  higher  compression. 

The  efficiency  of  the  automobile  has 
been  limited  heretofoi"e  by  the  fact  that 


gas  engines,  when  operated  at  extremely 
high  compressions,  develop  gaseous 
detonation,  which  the  motorist  knows  as 
a  "knock"  in  his  engine,  according  to 
Mr.  Midgely.  This  "knock"  in  engines 
of  present  design  is  due  largely  to  carbon 
dejiosiis  inside  the  cylinders  aiid  to  lime 
deposits  in  the  water  jacket  surroimding 
the  cylinders. 

A  high-compression  gas  engine  installed 
at  the  convention  demonstrated  the  possi- 
bilities of  the  new  compound. 

The  engine  was  staited  and  operated 
with  ordinaay  petrol  and  a  decided 
"  knock  "  was  audible  throughout  the 
hall. 

"  Within  the  next  two  or  three  years," 
Mr.  Midgley  concluded,  "it  is  expected 
tlmt  gas-engine  design  will  have  been 
changed  to  get  the  benefit  of  the  new  dis- 
covery and  the  compounds  will  be  on  the 
market  commercially. ' ' 


Tile  All-steel  Motor  Lorry  Tipping  Body. 

All  commercial  motor  vehicle  users  are 
interested  in  steel  tipping  bodies, 
particularly  in  those  standardised  for  the 
Ford  one-ton  truck  chassis.  A  year  o; 
two  ago  these  were  all  imported  from  tlu^ 
States,  and  were  hig-hly  priced  at  £100  to 
£120  each.  Tjater,  British  manufacturei's 
in  Sheffield  and  elsewhere  turned  their 
attention  to  steel  tipping  bodies,  and 
prices  receded  to  £80  and  £70.  The  latest 
effort  is  a.  Ti^aJford  Park,  Manchester,  pro- 
duction at  the  low  price  of  £45,  a  price 
which  places  a  steel  tipping  body  within 
the  reach  of  all,  more  especially  since  the 
Ford  one-t(m  chas-^i>  jiiicc  has  been  i-educed 
to  £160.  The  "Tiaflnnl"  tipping  body 
for  the  Ford  truck  is  all  steel,  with  screw 
tipping  gear;  a  self-contained  unit  of 
welded  steelwork,  provided  with  wing's 
and  lugs  and  special  bolts  for  attachment 
to  chassis.  It  can  be  attached  or  detached 
in  five  minutes.  The  tail  board  is  hinged 
from  top  and  bottom  edges  and  provided 
wiWi  adjustment  chains.  The  rear  wings 
supplied  do  not,  of  course,  raise  with  the 
body.  It  is  lighter  in  weight  than  the 
old  riveted  steel  bodies.  The  inside  dimen- 
sions of  the  body  are  6  ft.  in  length,  4  ft. 
wide,  and  height  1  ft.  9  in.  As  extras,  a 
driver's  cab,  with  wind  screen,  cushion, 
etc.,  or  a  rough  plain  driver's  seat,  can  be 
supplied  as  desired.  Mr.  Albert  Brown, 
of  Tenth  Street,  Trafford  Park,  will  be 
pleased  to  give  any  further  information, 
and  show  a  completed  vehicle.  The  Aveight 
is  650  lb. 


Three-ton  Lorry  Transport  Charges^ 

vSome  interesting  details  of  the  advan- 
tages accruing  from  the  use  of  a  three-ton 
lorry  as  compared  with  horse  traction 
were  recently  gleaned  by  the  writer  in  an 
interview  with  a  furniture  remover  and 
storer  in  a  large  way  of  business.  He 
stated  the  chief  advantage  wa.s  the  differ- 
ence in  speed,  together  with  lower  cost  of 


journeys  generally,  not  to  mention  the 
fact  that  two  furniture  removal  jobs  over 
fairly  long  distances  could  be  accom- 
plished with  ease  in  one  da.y,  a  feat 
unknown  in  his  daj's  of  horse  traction 
only.  He  could  now  carry  out  long- 
distance jobs  in  one  day  which  formerly 
with  horses  meant  three  days,  which 
meant  two  nights'  sleeping  and  accom- 
modation charges  for  three  men,  this  last 
alone  meaning  a  great  saving  in  the  total 
costs.  For  instance,  a  removal  job  from 
the  neighbourhood  of  Manchester  to 
Birmingham  formerly  with  horses  meant 
three  days,  with  three  men's  time  and 
expenses.  With  his  three-ton  "Albion" 
lon'y  it  was  merely  a  one-day  job  there 
and  back  with  ease.  In  long-journey  cases 
a  former  four  or  five  days'  transport  job 
now  meant  two  at  the  most,  with  only 
one  innkeeper's  charge  to  pay.  He  con- 
sidered he  was  well  paid  for  a  big  long 
journey  removal  at  2s.  6d.  per  mile  all 
told,  iiuiliiding  three  men's  time  and 
all  expenses.  In  reply  to  a  question  as  to 
1  he  obtaining  of  "  return  loads  "  on  some 
journeys  to  lighten  transport  cost,  he 
stated  there  were  certain  places  where  he 
could  always  rely  on  "return  loads" — 
for  instance,  Huddersfield  or  Oldham,  and 
one  or  two  more  towns.  In  such  cases  he 
was  both  enabled  to  quote  a  lower  inclu- 
sive charge  to  removers  and  also  gain 
increased  profit  for  himself.  He  considered 
the  question  of  "return  loads"  was  an 
all-important  one,  and  was  endeavouring 
to  extend  his  connection  in  this  respect. 


Commercial  Vehicle  Trailers. 

The  trailer,  as  an  adjunct  to  a  commer- 
cial motor  vehicle  of  adequate  power,  is  a 
recent  development  of  motor  traction.  In 
many  instances,  where  goods  are  of  a 
bulky  character  and  not  particularly 
heavy,  the  power  limit  of  a  lon-y  or  wagon 
is  more  than  sufiicient  to  deal  with  the 
bulk  load,  and  a  trailer  enables  practically 
a  doube  load  to  be  transported  over  short 
or  long  distances.  Messrs.  R.  A.  Dyson 
&  Co.  Ltd.,  of  Grafton  Street,  Liverpool, 
specialise  in  steel  trailer  vehicles  in  types 
suitable  for  every  possible  service,  and 
their  trailers  have  met  witn  great  success, 
for  they  run  along  the  road  like  a  touring 
car.  They  feature  light  weight  with  gi-eat 
strength,  extreme  ease  of  running,  and 
have  floating"  brouze-steel  birshes  and 
automatic  sliding-  springs.  They  are  made 
with  wood  or  steel  disc  wheels  with  solid 
rubber  tvres.  They  have  been  adopted  by 
the  Ford  Motor  Co.,  of  Trafford  Park,  for 
use  in  conjunction  with  the  Fordson 
tractor  to  transport  loads  to  and  from  the 
assembly  works  to  body  works.  Indeed, 
the  combined  vehicle  of  Fordson  tractor 
coupled  to  a  light  Dyson  trailer  makes  a 
cheap  road  tractor  vehicle  which  "will  pull 
a  load  of  6  or  7  tons  with  ease  over  give- 
and-take  roads.  The  trailer  vehicle  is  a 
coming  force  in  motor  road  transport  not 
to  be  overlooked  by  business  fii-ms  who 
desire  to  combine  efncienoy  with  economy. 
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AEROPLANES   AND  AIR 
TRANSPORT. 

Experiments  with  C Siding. 

The  Air  Ministry  is  fully  alive  to  the 
importance  of  glidiuo',  and  has  been  keeiJ- 
ing-  in  touch  Avith  all  the  latest  develop- 
ments in  this  In  niK  li  abroad.  Representa- 
tives have  visitetl  both  France  and 
Germany  in  ordei'  to  watch  the  progress 
of  the  trials  whicti  have  taken  place  in 
those  couiiti'ies.  For  the  past  fo'ur  or  five 
yea.rs  experiments  have  been  undertaken 
by  the  Research  Department  of  the  Air 
Ministiy  into  gliding,  and  the  results  of 
these  experiments  have  been  made  use  of 
in  aircraft  design. 

The  official  view  of  gliding-  is  that, 
apart  from  desig-n  and  construction,  its 
success  depends  upon  atmospheric  condi- 
tions, the  contour  of  the  land,  and  skill  in 
piloting.  Unless  all  these  conditions  are 
favourable,  prolonged  flight,  at  any  rate 
so  far  as  the  covering'  of  definite  disrtances 
is  concerned,  is  not  posisible  in  the 
present  state  of  the  art. 


The  Irwirs  "  IVSeteorplane." 

The  Irwin  Aircraft  Co.,  of  Sacramento, 
Cal.,  U.S.A.,  recently  put  on  the  market  a 
small  sporting  biplane  called  the  "  Meteor- 
plane  "  Model  M  T,  which  embodies  several 
interesting  features.  We  are  indebted  to  our 
American  contemporary  Aviation  for  the 
following  brief  particulars  of  this  little 
machine. 

It  is  a  single-seater  tractor  biplane,  and 
was  designed  to  meet  the  demand  for  a  small 
lightweight  aeroplane  of  conventional  design 
that  the  average  aero  enthusiast  could  alford 
to  have  and  operate.  The  "  Meteorplane  " 
has  a  ciuick  get  away  (160  ft.  run),  good 
climb,  is  speedy,  yet  at  the  same  time  has  a 
A'ery  low  landing  speed,  ensuring  the  greatest 
degree  of  safety.  In  landing,  it  comes  to 
rest  after  a  run  of  xfOft-  Consistent  with 
these  qualities,  the  clesign  and  construction 
embrace  very  light  weight,  yet  the  factor  os 
safetv  at  an}'  point  of  the  whole  machine  if 
more  than  five.  The  [tower  loading  is  26  lb., 
while  the  wing  loading  is  only  a  little  over 
3 1  lb.  per  square  foot. 

The  main  planes  are  adjustable  as  regards 
their  fore  and  aft  position,  provision  being 
made  for  sliding  them  along  the  fuselage. 
This  enables  a  perfect  balance  being  obtained 
at  all  times.  Hollow  spruce  spars  are 
employed,  and  the  rib  webs  and  cap  strips 
are  of  yellow  pine  and.  spruce  respectively. 
The  interplane  struts,  of  which  there  are  four, 
two-  being  close  up  to  the  fuselage,  are  of 
I-form,  and  are  built  up  of  three-ply  wood. 
Thus  incidence  wires  are  eliminated.  Irwin 
No.  4  wing  section  is  employed,  the  dyna- 
mical stability  of  which  is  almost  the  same 
as  the  Eiffel  32.  Ailerons  are  fitted  to  the 
top  plane  only,  and  the  lower  plane,  which 
is  of  shorter  span  than  the  top,  is  set  at  a 
dihedral  angle. 

Of  good  streamline  form,  the  fuselage  is  of 
box-girdei'  construction,  with  ash  longerons 
and  four  three-ply  panels  holding  the  body 
in  shape.  The  whole  framework  is  wire 
braced  from,  engine  panel  to  stern  post,  and 
th(^  covering  is  sheet  metal  at  the  nose  and 
doped  fabric  elsewhere. 

The  under-carriage  is  of  novel,  yet  simple 
construction,    and    consists   of   two  wide 


members  forming  an  "A" — viewed  from  the 
front — which  is  attached  to  the  fuselage  at 
three  points,  the  apex  at  the  top  of  the 
fjselage,  and  the  middle  at  the  lower 
longerons.  The  lower  extremities  of  these 
members  are  slotted  to  receive  the  rubber 
sprung  axle,  which  carries  two  20  in.  by  3  in. 
wheels. 

The  empennage  is  composed  of  a  non -lifting 
horizontal  stabiliser,  to  which  are  hinged 
divided  elevators  and  a  triangular  vertica,l 
fin,  to  which  is  hinged  a  rudder.  The  latter 
is  of  sufficient  area  to  ensure  complete  control 
when  handling  the  machine  on  the  ground. 
Conventional  stick  and  rudder  bar  control  is 
used. 

A  two-cylinder  air-cooled  engine  of  15  h.p. 
is  niounted  in  the  nose,  and  drives  a  4  ft. 
11  in.  tractor  screw  of  3  ft.  ])itch  at  1,900 
revolutions  per  nrinute. 

The  principal  dimensions  of  the  "  Meteor- 
plane  "  are  as  follows  : — 

Span  (upper)    19  ft..  10  in. 

Span  (lower)    19  ft.  1  in. 

Chord    3  ft.  1  in. 

Gap    2  ft.  10  in.  to  3  ft.  2f  in. 

Overall  length   13  ft.  9  in. 

Overall  height   5  ft.  lO-i  in. 

Angle  of  incidence    2°  30'. 

Dihedral  (lower)    3°. 

Area  of  mam  planes  ....  105  sq.  ft. 

Area  of  tail  plane    9  sq.  ft. 

Area  of  elevators    8  sq.  ft. 

Area  of  fin    IJ  sq.  ft. 

Area  of  rudder   5  sq.  ft. 

Weight      of  machine 

empty   240  lb. 

Weight  loaded   396  lb. 

Weight/h.p   261b. 

Weight /sq.  ft   3flb. 

Speed  range    32-56  m.p.h. 

Climb  in  15  mins  2,500  ft. 

Gliding  angle    1  in  7. 

Range    1  hr.  45  mins. 


Wing-strain  Indicator. 

The  invention  of  a  wing-strain  indicator 
by  Klemperer.  of  Berlin,  should  prove  of 
interest  to  the  airplane  industry.  This 
instrument  works  on  the  theory  of  mass  and 
weight  jiressure.  When  the  'plane  is  at 
ecjuilibrium  the  indicator  points  to  "  1,"  and 
when  the  component  forces  are  increased  the 
indicator  moves  correspondingly,  warning 
the  pilot  that  there  is  too  great  a  j^ressure  on 
the  wings.  This  device  will  be  very  useful 
when  the  pilot  takes  sharp  curves,  ascension 
curves,  or  when  pulling  up  for  a  dive,  and  a 
great  number  of  accidents  should  be  pre- 
vented by  its  use. 


New  Type  Aeroplane  Engine. 

A  new  type  of  aeroplane  engine  which 
is  expected  to  revolutionise  the  art  of 
aviation  and  render  possible  the  greatest 
advance  which  has  been  made  since  flight 
by  mechanical  means  was  made  j)Ossible 
has  been  evolved  by  Messrs.  William 
Beardmoie  &  Co.  Ltd.,  of  Glasgow,  aiter 
continued  research  and  experiment. 
Although  no  official  information  is  yet 
availabfe  regarding  the  new  motor,  it  is 
stated  that  in  collaboration  with  the  Aii 
Ministry  Messrs.  Beardmore  have  carried 
out  a  great  scientific  and  engineeri'ig 
investigatioji  at  their  Pa.rkhead  works, 
and  that  this  investigation  has  resulted 
in  discoveries  of  great  value. 

The  purpose  of  the  investigation  was  (o 
prodxice  a  crude  oil  interual-combusi  ion 


engine  for  the  propulsion  of  flying 
machines.  Existing-  crude  oil  engines, 
while  suitable  enough  for  marine  work, 
are  too  heavy  and  slow  for  aerial  purposes. 
A  six-cylinder  aerial  crude  oil  engine  has 
now  been  designed  and  has  been  con- 
structed by  Messrs.  Beardmore,  of  a  type 
which  develops  about  1,000  h.p.  in 
appearance  it  differs  little  from  the  crude 
oil  engines  which  are  used  for  the  propul- 
sion of  vessels  at  sea,  but  it  is  in  reality 
very  different,  since  by  the  use  of  various 
alloys,  and  after  many  laboratory  and 
other  tests,  it  can  be  constructed  of  the 
high  power  mentioned,  and  still  be  no 
heavier  than  one  of  the  existing  types  of 
light  petrol-using  engines  now  used  for 
aeroplane  propulsion.  If  runs  equally  fast, 
and — most  important  of  all — it  burns  a 
cinide  oil  fuel  costing-  not  more  than  one- 
fifth  of  the  price  of  high-grade  aeroplane 
petrol. 

The  new  engine  has  to  be  completely 
tested  before  further  details  as  to  its 
design  are  made  public,  but  there  is  no 
doubt  that,  if  successful,  it  will  he  the 
means  of  affecting  a  very  marked  improve- 
ment in  aerial  transport. 


The  Indian  Royal  Air  Force. 

Air  Vice-Adrniral  Sir  John;  Salmond,  in  j 
the  course  of  an  intei-view  with  a  repre- 
semtative  of  the  Indian  Daily  Gazette, 
said  there  was  no  doubt  that  the  Govern- 
ment of  India  had  hitherto  not  realised 
suffilciently  the  important  role  the  Air 
Force  would  play  in  any  future  wars. 
"In  the  past  year  or  two,"  he  declared, 
"  for  reasons  of  so-called  economy  they 
have  absolutely  starved  us.  Of  the  TO 
aero2ilanes  at  present  in  India,"'  he  added, 
"only  ten  are  in  an  airworthy  condition." 

Sir  John  Salmond  said  he  wa.s  glad  the 
matter  had  now  been  fixed  up  and  that  the 
embargo  placed  by  the  Govei-nment  of 
India,  upon  further  orders  for  "  spares  " 
had  been  removed.  He  trusted  that  such 
disastrous  false  economy  would  be  avoided 
in  future. 

Sir  John  further  declared  that  the 
recommendations,  which  he  was  shortly 
submitting  to  the  Coimcil  of  State,  in- 
cluded provision  for  the  more  effective  and 
less  costly  aerial  policing  of  Waziristau. 

Regarding  civil  aviation,  he  expressed 
the  opinion  that  there  was  an  insufficiency 
of  spare  money  at  inesent  available  foi-  this 
purpose. 

With  regard  to  Major  Blake's  recent 
attempt  to  fly  round  the  world,  Sir  John 
said  that  the  Air  Force  had  helped  the 
aviators  considerably  though  under  no 
obligation  to  do  so. 

He  considered  that  when  the  technical 
equipment  was  adequate  the  Air  Force  o\ 
India  would  be  a  very  fine  seiwice.  He 
described  the  i)resent  jiersonnel  as 
splendid. 

Dealing  with  the  air  sei-vice  in  Iratp 
of  which  he  is  about  to  assume  control, 
according  to  Reiitei%  vSir  Joh.n  Salmond 
stated  that  there  wovdd  hs  eight  squadi'oiis, 
consisting  mostly  of  machines  capable  of 
transporting-  troo])s.  He  pointed  out  that 
the  Air  Force  had  virtually  policed  Meso- 
potamia since  the  conclusion  of  the  IDL'O 
r(d>ellion,  and  he  considered  that  rales- 
tine  might  also  eventually  be  controlled 
in  a  similar  manner  by  an  air  fox"ce. 
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jiREBORING  ENGINE  CYLINDERS. 

181,971.— C.  BuLLEN,  1,  Woodbine  Terrace,  Pity 
Vie,  Co.  Durham. — June  15,  1921. — In  a  device  for 
■eboring     engine     cylinders,     a    locating-plug  a, 
l.^'ig.    4,    is   positioned    first    at    a'    at    the  upper 
L?nd    of    the    cylinder     h    in    order    to  locate 
I'lccurately  a  carrier  c  for  the  upper  bearing  d  of 
I  Jie  boring-bar  e  and  then  at  cr  to  locate  tlie  lowei' 
[  jearing  /.    The  plug  may  be  adapted  to  cylinders 
jf  different  sizes,  the  periphery  being  of  tapered 
!  itepped  formation  as  shown  at         The  carrier  c  is 
'  secured  to  the  cylinder  casting  by  means  of  studs 
•  \n\  the  lower  bearing  is  fixed  to  a  plate  ;  secured 


FIC.I. 


Jby  fingers  (/  and  studs  h.  In  some  cases,  in  order 
to  diminish  the  unsupported  length  of  the  boring- 

i  bar,  the  upper  bearing  d  may  be  reversed  in  its 

(  carrier  and  packing-pieces  may  be  employed  to  raise 
the  lower  bearing.     A  floating  connection  is  pro- 

i-vided  between  the  boring-bar  and  the  drill  spindle 
m  by  means  of  a  coupling  member  n  and  pin  p. 
The  cutters  q  of  the  boring-head  are  held  in  grooves 
in  a  member  «  by  a  ring  t  and  are  adjusted  radially 
by  a  coned  member  r. 

I  VALVE  GEAR. 

180,436.— A.  H.  R.  Fedden  and  Bristol  Aero- 
\  PLANE  Co.  Ltd.,  Filton  House,  Bristol. — Fel>ruary 
1 23,  1921. — Valve  gear  for  internal-combustion 
j.  engines,  especially  of  the  kind  with  cylinders 
I  arranged  radially  "about  the  crank-shaft,  comprises 
j'a  tappet-actuating  cam  drum  19  driven  from  tiie 
||crank-.shaft  11  through  epicylic  reducing  gearing. 


I  A  double  gear  15  loose  upon  an  eccentric  13  secured 
I  to  the  shaft  11  has  external  teeth  16  meshing  with 
l|an  internal  ring  12  upon  the  crank  case  10,  and 
!  internal  teeth  17  meshing  with  a  gear  ring  18  con- 
I  centric  with  the  shaft  11  and  secured  to  the  drum 
I  19.    Tlie  cams  21,  22  reciprocate  the  tappets  23,  24. 

I  FURNACES. 

j    182,034.— K.  Petersen,  4,  Gl.  Kongevej,  Copen- 
I  hagen.— September  2,  1921. — A  furnace  grate  with 
j'a  mechanical  underfeed  stoker  is  arranged  so  that 
the   grate   elements   are    adjustalile    to  different 


inclinations  from  the  stober  trough  to  the  asli-dis- 
charge  side  of  the  grate,  to  suit  various  grades  of 
fuel.  Figs.  2  and  3  show  applications  of  the  grate 
to  a  flue  boiler  and  a  water-tube  boiler  respectively. 
The  grate  elements  17  are  arranged  transversely  of 
the  grate,  and  are  supported  at  their  inner  ends  by 
the  edges  19  of  the  trough  18,  and  are  adapted  to 
turn  about  the  edges  19.  The  outer  ends  of  the 
grate  elements  are  supported  by  a  plate  21  engaging 
rails  31  on  the  flue  bottom,  whereby  the  inclination 
of  the  grate  may  be  varied.  The  left-hand  half  of 
Fig.  2  shows  the  grate  in  a  position  for  burning 
highly  volatile  fuel,  while  the  right-hand  half 
shows  the  grate  in  a  more  inclined  position  for  less 
volatile  fuel.  Partitions  25  divide  the  grate 
elements  17  into  longitudinal  passages  26,  27,  which 
have  bars  23  on  their  upper  sides.  The  spaces  24 
lietween  the  bars  23  are  arranged  at  such  an  angle 
that  air  or  steam  passing  through  them  tends  I  o 
move  ash  towards  the  troughs  1  at  the  sides  of  the 
grate.    Plates  29  resting  on  flanges  30  at  the  bottom 


engaging  an  eccentric  rod  r,  wliicli  may  be  turned 
through  180  degrees  by  means  of  a  lever  I  on  the 
shaft  e  of  the  rod  c    The  pistons  are  connected  to 


of  the  pasages  26  regulate  the  quantity  of  air  pass- 
ing to  different  zones  of  the  fire.  Steam  or  water 
may  be  passed  through  the  outer  zones  to  disin- 
tegrate clinker  formed  on  the  bars.  The  ash-con- 
veyors may  be  either  shafts  2  with  screw-blades  3 
of  increasing  pitch  and  radius,  as  shown,  or  con- 
tinuous helices  of  increasing  pitch,  so  that  equal 
amounts  of  ash  are  removed  from  all  parts  of  tlie 
grate.  The  angle  of  the  screw-blades  3  may  be 
varied,  while  the  blades  are  omitted  in  the  tube 
6,  so  that  the  clinker  and  ash  become  tightly 
packed,  forming  a  seal  to  prevent  air  or  gases  from 
entering  into  or  escaping  from  the  furnace  by  the 
outlet  7.  Water  for  quenching  the  ashes  is  supplied 
through  the  hollow  shaft  2,  or  by  other  means,  to 
the  trough  1.  The  shafts  2  are  driven  through 
cranks  and  ratchet-gearing  from  the  stoker  driving- 
shaft.  Modifications  are  described  in  which  the 
grate  surfaces  turn  about  axes  at  the  sides  of  the 
furnaces,  and  may  be  composed  of  bars  lengthways 
of  the  grate. 

ROTARY  PUMPS. 

180,440.— A.  Neilson,  10,  Ewing  Street,  Kil- 
barchan,  Renfrewshire. — February  25,  1921. — In  a 
rotary  pump  of  the  kind  comprising  a  rotary  drum 
d  fitted  with  double-acting  pistons  a  which  are 
reciprocated  in  diametrical  chambers  in  the  drum 
by  means  of  an  eccentric  rod,  etc.,  the  pistons  a 
are  each  formed  with  a  transverse  channel  of  a 
depth  approximately  equal  to  half  the  thickness 
of  the  piston,  and  are  arranged  at  right-angles  to 
each  other  in  diametrical  open-ended  chambers  rf' 
adapted  to  communicate  alternately  with  the  inlet 
and  outlet  ports  j,  k.       The  pistons  have  slots 


the  rod  r  by  links  b'  pivoted  to  the  pistons  and 
rod.  Packing-rods  n  may  be  arranged  in  the  covers 
'J  of  the  casing. 

PUMPS,  ETC. 

181,747.— Hydraulic  Gears  Ltd.,  Beavor  Lane, 
Hammersmith,  London,  J.  T.  Wight,  Dartleigh, 
Ascot,  Berkshire,  and  C.  Sharp,  82,  Chiswick 
Lane,  Chiswick,  London. — July  12,   1921. — In  an 


hydraulic  pump  or  motor  of  the  revolving  radial 
cylinder  type  having  a  central  cylindrical  valve, 
such  as  that  described  in  specification  9402/10,  the 
rotor  5  carrying  the  cylinders  7  is  mounted  at  both 
ends  in  bearings  24,  49  in  the  casing  independently 


FIG. 3. 


f\C.2.      go,  g,.- 


of  the  valve  1,  and  the  valve  has  a  tapered  end 
43  fitting  a  tapered  bore  in  the  end  40  of  the  casing 
and  is  held  therein  by  a  nut  and  washer.  The 
inlet  and  outlet  44,  45  are  arranged  in  the  end  40, 
and  communicate  with  passages  52,  53  in  the  valve. 
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THE  ''FALCON''  SELF-CLEANSING  FURNACE 
SAVES  COAL  AND  LABOUR. 


Clean  fires  from 
morning  to  night, 
independent  of  skilful 
stoking.      :    :    :  : 


Will  burn  any 
kind    of  fuel. 


Upkeep  small. 


Hollow  bars. 


No  Black  Smoke. 


Specially  adapted  for 
great  variations  of 
steam  pressure.   :  : 


No  holes  drilled  in 
boiler  for  fixing. 


With  or  without 
forced  draught.    :  : 


T.  CASS  &  CO.  LTD.,  Falcon  Stoker  Works,  Tipping  St.,  BOLTON. 
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Adverse  Circumstances. 


iiLTHOUGii  in  deciding-  to  suspend  the  Enyinccriuij  Wdili]  after  this  issue  we 
ji'ian  hardly  laise  a  song  of  gladuess,  we  still  possess  the  satisfaet ion  of  knowing-  that 
r,:u  a  haid  fight  against  extremely  long  and  adverse  circumstaiices  we  have  always 
iiaintained  the  highest  traditions  of  trade  journal  ism . 

I  Acute  depression  in  the  engineering  industry  has  been  present  for  many 
|ionths,  and  successive  labour  and  other  disputes  have  materially  affected  the  trade, 
i  Still,  through  it  all,  we  firmly  believe  we  have  issued  a  journal  of  value  to 
%e  tiade,  and  the  circulation  and  bounding  net  sales  were  a  very  telling 
licord  of  the  esteem  in  whicli  the  journal  was  held.    It  is  not  our  desire  to  usuip 

IP  part  of  trumpeter-,  but  from  many  directions  we  have  i-eceived  high  ooanmenda- 
IJon  of  the  quality,  practical  value,  and  variety  of  the  engineering  matter  we  have 

eekly  offered  to  the  public.  Oair  policy  has  been  to  give  news  and  information, 
aid  the  industry,  to  take  an  absolute  impartial  view  of  trade  politics,  and  to 

:,scuss  them  solely  in  their  beaiing  and  relation  to  the  welfare  of  the  engineering 

ades . 

But  circirmstances  have  been  too  much  for  us.      Improving  steaxlily,  we  have 
;)t  received  that  su])p(n-1  which  would  make  our  pulblication  a  paying  proposition, 
!id  as  there  are  other  directions  in  which  we   can  iitilise  oirr  energies  we  have 
aided  to  get  out  now. 

Therefoi-e,  to  our  leaiders — ^who,  as  we  have  stated,  have  grown  rapidly  in 
imbers — we  hid  farewell.  Our-  service  has  Ibeen  theirs  wholeheartedly,  and  we 
gret  the  pai'ting-.  But  ^^•e  believe  our  file  of  past  issues  contains  much  g'ood  worlc 
r  the  engineeiing  industry-,  and  the  Edito  wisheis  here  to  thank  peiisionally  the  staif 
pponsible  for  the  pi mhn  l  i(ni  of  the  Ejujineering  World.  Th.e  service  given  hais 
en  excelieait  aiwl  sustained,  and  it  is  only  tlie  fault  of  industrial  economic  circuni- 
-  nces  that  has  not  rewiard&d  such  sei-vice  Ibetter. 
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WELFARE  WORK. 


\  of  the  most  hopeful  auguries  for  the 
jve   of   industry    is   the   survival  of 
are  work.    If  not  a  war-time  iniiova- 
V,  the  idea  was  developed  during  that 
;odto  a  jn-eviously  unthoaight  of  extent, 
;  one  might  have  expected  that  the 
iralleled  trade  depression,  from  which 
ijlire  just  beginning  to  emerge,  would 
iv  had  the  effect  of  sweeping  away  all 
Ijnts  at  the  humanising  of  industry  Iby 
If  IS  of  welfare  work.    At  the  very  worst 
ij  iiiovemeut  has  oidy  ^suffered  a  partial 
b;  temporary  eclipse,  and  without  being 
r'  lietic  it  is  safe  to  state  that  it  will  be 
;  factor  in  the  final  solution  of  what  is 
I  (1  the  "  industrial  problem."     It  is 
:  nition  by  employers  that  the  workers 
I'laething  more  than  mere  cogs  in  the 
i  1,  ami  if  the  institutron  of  schemes 
*^he  benefit  of  the  workers  lias  residted 
lUoreased  profits  to  the  industiy,  this 
N  <  ha,s  been  subsidiary  to  the  desire. 


springing  from  the  highest  motives,  to 
make  men's  lives  happier.  Whenever  a 
factory  owner  introduces  a  welfare  scheme 
with  increased  iwofits  as  the  object  it  fails 
because  the  proper  spirit  is  not  there. 

W©  are  a])t  to  take  a  veay  material  viev.- 
of  the  idea  of  progress.  As  Professor 
Oathcart  said  at  the  British  Association 
meeting,  new  inventions  may  comiiletely 
revolutionise  shop  equipment,  good 
machines  be  repeatedly  replaced  hy  better, 
Init  man  remains  almost  as  imniutahle  as 
the  ages.  It  is  a  big  psychological  problem 
and  it  will  not  be  settled  except  by  a 
slow,  evolutionary  process  and  constant 
endeavour  to  that  end.  It  is  stated  that 
1,000  firms  are  engaged  in  welfare  work. 
Some  of  the  industries  are  far  ahead  of 
others.  Some  of  the  large  cotton  mills  of 
Ijancashii'e  have  really  splendid  schemes 
to  ameliorate  working  conditions,  and 
there  are  other  industries  whei'e  the  con- 
ditions were  so  bad  a  few  years  ago  tliat 
Trade  Boards  had  to  be  foriued  Id  pidli'i  t 
tile    worker's,    and    indirectly    also  the 


employers,  which  no^\•  have  splendid  facili- 
ties for  recreation,  in  addition  to  comfort- 
able and  hygienic  AVork!sho])s.    This  good- 
will has  done  more  than  the  Factory  Act.s 
have  ever  done  or  ever  can  do.    In  engi- 
neering workshops  the  conditions  have 
vastlj^  improved  during  the  last  10  to  20 
years.     Canteens    have    become  almost 
general,  for  instance,  among  large  tir-ms. 
The  difficulty   of  eliminating  monotony 
from    labour    is    very    great,  however, 
because    of    the    progr-essive  tendency 
towards  gu'eater  division  and  subdivision 
of  operations.    Ways  suggest  themselves, 
however,    of   overcoming-   the   effects  of 
monotony.    If  anyone  doubts  the  efficacy 
of  welfare  work  let  him  examine  lost  time 
statistics  now  with  those  of  20  years  ago. 
And  yet  14,250,000  weeks  of  Avork,  or 
270,000  years,  per  annum  are  lost  even 
now  !    Prosperity  of  induistiy  depends  on 
tiie   health   and   contentment    of  those 
engaged  in  it,  and  these,  in  turn,  depend 
on  the  general  conditions  under  which  it 
is  conducted. 
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ENGINES  AND  AIRCRAFT, 


A  GUEAT  deal  of  nonsense  lias  appeared 
recently  in  tlie  lay  press  aiboiit  aeroplanes 
and  aeroplane  eng-ines,  Ibut  an  informative 
article  was  pii'blislied  the  otlier  day  in  tlie 
Manchester  Guardian,  the  writer  heing 
Major  F.  A.  de  Y.  Robertson.  The  Air 
Ministry  and  aircraft  designers  are  not 
standing  still,  in  fact  there  are  now  about 
50  service  aeroplanes  (apart  from  civil 
machines)  in  various  stages  of  develop- 
ment and  test. 

For  example,  the  assault  on  the  petrol 
engine  may  be  considered.  Petrol  could 
be  called  the  curse  of  aeronautics.  Air- 
ship pilots  maintain  that  the  danger  of  a 
fire  from  hydrogen  would  be  negligible  if 
only,  there  were  no  petrol  on  board. 
Ett'oi-ts  to  dispense  with  the  troubleisome 
spirit  have  been  made  for  at  least  a  couple 
of  years  past,  and  at  last  success  in  two 
separate  directions  seems  to  have  been 
achieved.  At  the  Air  Oonferenee  of  l!)2() 
the  subject  was  discussed,  and  Mi\  Alan 
Ohorlton,  director  of  Messrs.  William 
Beardmore  &  Co.  Ltd.,  discoursed  on  the 
possibility  of  using  luav>-.)il  Diesel 
engines.  *  Some:  of  his  actual  words  may 
be  quoted  :  — 

"  I  would  like  to  Siay  that  the  engine 
that  is  intended  to  be  referred  to  by  these 
remarks  is  not  strictly  a  Diesel  or  con- 
stant-pressure engine,  for  it  is  an  engine 
with  a  combined  cycle,  part  constant 
volume  and  part  constant  pressure,  and  I 
woidd  like  to  ask  that  in  future,  as^  it  is 
a,n  English  cycle,  it  will  not  be  referred 
to  as  a  Diesel  engine.  The  originator  (  f 
the  cycle  was  an  Englishman — Ackroyd 
Stuart— and  if  this  engine  had  been 
developied  at  the  time  it  woaild  have 
obtained  all  the  results  that  the  Diesel 
engine  has  since  obtained." 

During  1921  the  Royal  Aircraft  Estab- 
lishment was  busy  with  experiments  on 
the  Diesel  cycle  wiih  the  single-cylinder 
engine,  while  Messrs.  Beardnujre  pursued 
their  own  investigations.  As  a  result, 
Messrs.  Beai'dmore  have  .succeeded  in  prt)- 
ducing  what  is  called  a,  semi-Diesel 
engine,  though  it  is  to  be  hoped  that  Mr. 
Ohorlton  will  find  a  more  euphonious 
name.  It  is  a.  direct-injection  six-cylinder 
engine  wliich  burns  cheaji  crude  oil.  It 
develops  750  h.p.,  Mdiich  is  high  among 
aero  engines,  though  not-  the  highest. 
Messrs.  Beardmore  have  overcome  the 
difficulty  of  heavy  weight  and  slow  revolu- 
tion which  previously  forbade  the  use  of 
heavy-oil  engines  for  a.ero  work.  Theii-  new 
engine  ha.s  not  yet  been  tested  in  the  air, 
but  it  is  hoped  that  such  a  test  may  be 
(•aiTied  out  in  a,  few  months. 

In  the  meantime  Messrs.  Ricardo  Ltd. 
land  the  Shell  Oil  Oo.  have  been  working 
in  conjunction  with  O'ommander  B'urney  to 
[)roduce  an  airshi))-  engine  Avhich  will  run 
on  hydrogen  and  a  form  of  paraffin,  in  con- 
junction. They,  too,  have  jiractieally 
achieved  success.  Their  engine  is  not  yet 
ready  for  use  in  the  air,  Irat  alreiady  it  is 
jiossible  to  affirm  that  tlie  day  of  petrol  on 
airsliips  is  past. 

Turning  from  engines  io  aii'i  raft,  stories 
"I'  a   "Hying  battl(>slii])  "  may  l)e  taken 


as  allusions  to  the  Titania,  a  flying  boat 
which  the  Fairey  Aviation  Co.  Ltd.  have 
built.  Its  motive  power  is  to  be  provided 
by  four  Rolls-Royce  Oondor  engines,  each 
of  which  can  develop  080  h.p.  The  first 
trial  flight  of  the  Titania  will  probably  be 
made  shortly.  The  Oondor  engine  has 
already  been  seen  by  the  public  installed 
in  the  Avro  Aldersliot,  a  large  bomber, 
somewhat  misleadingly  described  as  a  two- 
decker,  which  flew  in  a  race  at  the  last 
R.A.F.  Pageant  at  Hendon  on  June  24. 
Another  large  Avro  is  being-  prepared  to 
receive  a  Napier  C'ub. 

One  of  the  most  interesting  aeroplanes 
now  under  construction  is  the  Bristol 
Tramp.  It  wa«  stated  at  the  Air  Con- 
ference of  1920  mat  the  Bristol  Aeroplane 
Oo.  were  building  a  machine  for  the  Air 
Ministry  which  would  attempt  to  solve 
the  problem  of  the  central  engine-room 
and  drive  to  two  propellers  by  gearing 
and  shafts. 

In  general  appearance  and  dimensions 
the  Tramp  resembles  the  Bristol  Iriplane 
which  was  exhibited  at  Olympia  in  July, 
1920.  In  the  central  cabin  are  four  Puma 
engines,  each  ot  240  h.p.  Any  two 
adjacent  engines  can  be  coupled  together 
to  drive  one  i)ropeller,  or  all  four  engines 
can  simultaneously  drive  both  propellers. 
There  is  room  for  a  mechanic  to  attend  tc) 
the  engines  during  flight,  and  he  will  be 
able  to  lectity  any  minor  troubles.  Some 
difficult  problems  have  attended  the  build- 
ing of  this  machine,  and  it  may  not  prove 
at  once  to  be  an  economic  aeroplane.  But 
it  embodies  a  new  principle,  and  it  cer- 
taiidy  should  be  free  from  forced  landings. 
Forced  landings  mean  unreliability  of 
service,  and  practically  confine  an  aero- 
plane to  flying  by  day.  The  Tramp  has 
not  yet  been  flown.  It  it  does  all  that  is 
Jioped  of  it,  it  may  jnove  the  forerunner 
of  a  new  class  of  aeroplane  which  will 
travel  by  night  and  day,  and  in  which  the 
liublic  will  feel  tlie  utmost  confidence. 


COKE  AS  FUEL  FOR  STEAM 
RAISING. 

SoMJ'',  discussion  has  lecently  taken  |)la'i'0 
in  the  American  eng-ineering  press  with 
regard  to  the  advantages  of  coke  as  a 
fuel  for  steam  generation.  In  general, 
coke — under  certain  conditions — is  a 
hig'hly  efficient  fuel  for  this  purpose,  and 
a  large  number  of  boiler  plants  in 
London,  for  example,  have  been  burning 
coke  and  coke  breeze  for  many  years. 
Idle  chief  factoi-  governing  the  efficiency 
of  coke  burning  is  the  percentage  of 
moisture  preseirt.  With  conditions  of 
careful  quenching  and  storage  under 
cover,  the  percentage  of  moisture  should 
not  exceed  5  to  6  per  cent.  Lnder  these 
circumstances  coke  has  a  heating  value 
of  12,000  to  12,500  B.Th.U.  per  pound, 
with,  say,  12  to  15  per  cent  ash,  and  it 
gives  an  extremeh'  efficient  smokeless 
fire  with  a  high  emission  of  radiant  heat 
and  about  15  per  cent  CO2  in  the  flue 
gases.  It  is  possible  to  obtain  evapora- 
tion fig'ures  of  10  lb.  of  water  per  pound 
of  coke  (and  over  9'0  lb.  is  quite 
comnio'ii),  and  compiaratively  easy  t« 
work  a  hand-fired  "  Lancasliire  "  or 
"  (Cornish  "  b()iU>r  plant  at  SO  ])er  <'ent 
efficiency.         With     hand     tiring  and 


natural — or  better,   steam  jet  furuaci- 
draught,  it    is  necessary,  however,  0 
keep  a  very  thick  fire  with  coke,  whih 
does  not  ref[uire  poking  or  raking  as  wih 
coal,  and  not  mf)re  than  20  lb.  per  sciiire 
foot  of  grate  area  per  hour  can  be  buijt. 
With  mechanical  stokers  and  water-tiip 
boilers,  however,  the  figure  can  be 
high  as  -301b.  to  35  1b.  per  square  i)i 
per  hour,  and  up  to  50  per  cent  of  ci:e 
breeze  may  be  mixed  with  the  coke  wii- 
out  reducing  the  efficiency  and  rate  if 
combustion  figures  by  more  than,  - 
10  to  20  per  cent.    Another  advanta^i 
coke  as  a  fuel  for  steam  generaticn 
that  the  ash  does  not  form  clinker,  bu 
perfectly  granular,    like  sand,  so  tit 
cleaning-  out  is  an  easy  matter.  Ti- 
seems  to  be  due  to  the  small  amouni  n 
sulphur  in  coke.      Unfortunately,  li' 
ever,  coke  ea.sily  absorbs  moisture, 
thiat,  because  of  careless  quenching 
exposure  to    the  weather,  the  avei 
percentage  of  moisture  is  usually  ]i  ^ 
12  per  cent.    Under  these  cireumstiu 
coke  is  nothing  like  so  efficient.  T 
also    easily     possible    for  coke, 
especially  coke  breeze,  to  be  complci  a 
Avaterlogged  and  to  contain  20  per  i  11 
moisture,  in  which  case  the  reductioi  i 
the  efficiency  is  so  serious,  both  beca»« 
of  the  decrease  in  percentage  of  acta 
combustible  and  the  necessity  of  eva])- 
ting  this  excessive  moisture  in  the  1- 
furnaces,  that  the  evaporation  figure- 
only  4  1b.  to  51b.  of  water  per  pouii' 
coke  instead  of  91b.  to  101b.      In  u 
textile  industry  another  objection  te  k 
use  of  coke  is  generally  that  of  i)i 
which  is  higher  flian  coal  in  mosit  < : 
wliilst  alsio  it  is  not  possible  to  mjil 
contract  for  very  long  ahead  at  a  ti  - 
rate. 


OVERHEATING  AULMINIUN 

Bv  W.  RosEiNHAiN,  D.Sc,  F.R.S...  i 

J.  D.  (xEOGAX,  B.A. 

TiTE    work  desciiibed  in  a   iiaper  a'. 
w  as  presented  to  the  Institute  of  31 1  1 
at  Swansea    was  undertaken  to  ascci  1 
whether  certain  forms  of  treatment  in  i 
nieiting    and    remelting    oi  alumi' 
would  biing  about  in  tlie  metal  detei  i  i 
lion    approximating    to     the  condi 
generally  described  as  "burnt"  alumini 
it  has  been  stated  that  exiJOisure  to 
unduly  high  temperature  during''  melt 
and  also  repeated  remelting  of  tlie  s; 
material,  even  at  ordinary  melting  t 
jieiatures,  brings  about  such  deteiiorat 

Both  kinds  of  treatment  Avere  ti 
jligli-igrade  aluminium  was  ])oured| 
tempera tuies  ui>  to  1,000  deg.  Cen., 
also  at  the  usual  pouring-  temiierat' 
after  heating  for  some  hours  at  1,000  ( 
(Jen.  The  castings  so  obtained  were  ro 
to  sheet  form  and  tested  in  the  anneJ 
state.  No  deterioialion  in  the  m 
could  be  detected. 

High-grade     aluminium,  and 
aluminium  containing  ^  per  cent  eac 
iron    and    silicon,    Aveie    cast    to  i 
slabs  and  rolled  to  O  tJl  in.  .sheet.  ' 
sheet    wa!s   melted    and    cast,  and 
whole  jnocess  repeated  ten  times. 
|)ieces  cut  from  sheet  O'Oo  in.  thick  f 
each  melt  gave  fignreis  wliich  indicaiec 
systematic    change    in    the  ((uality 
till-  metal. 
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By  DAVID  BROWNLIE,  B.Sc.Hons.(Lond).,  F.C.S.,  A.M.I.Min.E.,  Mem.Am.Soc.M.E.,  A.I.Mecli.E. 


The  "  Meldrum  "  Kokeir  Stoker,,  as 
l^pplied  by  Messrs.  Meldrums  Ltd.,  Tim- 
rley,  near  Mnnrliester. 
The  coal  falls  from  tke  lioppers,  and 
coal   feed  rams  are   contained   in  a 
innpartnient,    actuated    iby,   a  driving 
liaft.       This  ram  is  of  special  sector 
isign,  and  is  claimed  to-  be  an  advantage 
rer  the  ordinary  reciprocating  type.  The 
oker  is  belt  driven  thi'ouigh  a  4-speed 
'l)ne   pnlley,    and    the    driving  wonns 
[id  worm  wheels  are  totally  enclosed  in 
steel     casing,     and    drive    the  two 
i)rizontal    shafts.       The    moving  bars 
■e   of  Ihe    composite    pattern,  conisdst- 
g  of  a  light  iron  framework  or  trough, 
to  which  is  fitted  a  series  of  small  inter- 
im eking  fire  bars.    As  with  the  "Bennis" 
loker,    this    splits    up    evenly    the  air 
iipply,  whilst  if  any  bars  are  bui-nt  out 
'f:.ej  can  be  replaced  easily  without  inter- 
'ring  with  the  main  body  of  the  bar. 
,he  lower  horizontal  shaft  drives  these 
krs  by  means  of  chilled  cams  interlock- 
Ig  into  the  ends  of  each  bar.    The  stoker 
jill     work     with     either     natural  or 
'"echanical  induced  di'aught,  but  is  gener- 
ly  supplied  with  Meldrum's  steam  jet 
reed  draugiht  arrangement,  the  air  pass- 
g  up   through  the   trunking  so  as  to 
iminate  noise.       Hand  firing  can  be 
sorted  to  as   usual     throug-h   the  fire 
lors.       In  this  stoker  the  fronts  are 
hollow  construction,  and  air-cooled  by 
i  sans  of  a  steam  jet.    Also  there  is  fitted 
fecial  perforated  side  shields  and  door 
I  ffles  to  protect  the  stoker  front  and  the 
Uler  flue  joint  from  the  heat  of  the 
I  mace.    The  current  of  cooling-  air  first 
sses  through   the  hollow   fronts,  and 


ground.  Also,  the  drive  is  not  by  means 
of  the  usual  belt  oi-  rope,  but  a  steel  driv- 
ing rod  and  eccentric  is  used  on 
both  sides  of  the  stoker,  working  with 
I'atchets  and  panels  direct  on  each  of  the 
horizontal  driving  shafts.  The  object  of 
this  is  to  eliminate  expensive  worm  reduc- 


socket  arrangement  by  means  of  which 
a  shoi-t  iron  bar  can  be  inseried, 
and  the  bars  kept  in  motion  by  hand.  TTie 
bars  are  of  the  simple  pattern  and  kept 
vertical  without  any  lugs  so  that  the  air 


FiQ.  3. 


en  through  the  side  shields  and  door 
ffles,  and  can  be  used  in  the  air  supply 
the  furnace  so  that  the  heat  is  not 
listed. 

I  The  "Vickers"  Stoker,  as  supplied 
j  Messrs.  T.  &  T.  Vicars  Ltd.,  Ear<les- 
[Wii,     Newton-le-Willows,  Lancashire, 

illustrated  in  Fig.  2. 
Jn  the  first  place  this  stoker,  like  the 
[Oass,"_in  not  supported  from  the  front 
I  the  boiler,  but  on  pillars  resting  on  the 


tion  gears,  and  the  slipping  of  ropes  or 
belts.  The  upper  coal  feed  horizontal 
(hiving  shaft  works  slowly  reciprocat- 
ing rams  as  usual,  and  the  coal  from  the 
hoppers  ignites  and  cokes  on  its  way 
to  the  dead  plate,  and  the  moving- 
bars.  Over  the  coking-  plate  is  a 
small  firebrick  bridge,  which  forms  a 
secondary  combustion  chamber.  Hand 
firing  can  be  carried  out  through  the  fire 
doors,    and    there    is    also    a  special 


space,  ^  in.  to  fin.,  is  continuous.  The 
reciprocating  movement  is  obtained  as 
usual  by  means  of  steel  cams  on  the  driv- 
ing shaft  working  in  the  socketed  ends  of 
ihe  cast-iron  bars.  The  "  Vicars  " 
stoker  is  characterised  by  a  veiy  short 
grate  length,  the  bars  being  about  2  ft. 
()  in.  in  length,  and  a  perforated  bedplate 
about  12  in.  so  that  the  total  length  for 
combustion  is  about  3  ft.  6  in.  In  special 
cases,  however,  this  length  can  be 
increased  to  6  ft.  All  the  bars  travel 
forward  together,  but  the  return  motion  is 
in  two  portions,  with  alternate  bars 
returning-  and  then  resting  motionless 
until  the  remainder  of  tbe  bars  return. 

Tlie  ash  and  clinker  piles  up  over 
the  hack  of  the  bars  so  as  to 
prevent  admission  of  excess  air  at  the 
back  of  the  bars.  Steam  jets  are 
used  at  the  back  of  the  furnace' 
under  the  bars,  the  back  bearer 
being*  hollow  and  containing  a 
number  of  small  perforations  to  act  as 
nozzles.  The  amount  of  steam  used,  how- 
e\er,  is  small,  since  the  ^  in.  pipe  supply- 
ing- the  furnaces  is  reduced  to  |  in.  dia- 
meter by  means  of  an  internal  fitting. 
Tbis  stoker  works  particularly  well  with 
induced  draught,  and  it  is  claimed  that 
up  to  501b.  of  average  coal  per  square 
foot  of  giate  area  can  be  burnt. 
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C<>iisi<leiing  now  tlic  underfeed  chok- 
ing stokers  on  the  market  we  have :  — 

The  "  Eeith  ''  Underfeed  Stoker,  as 
supplied  by  Messrs.  Erith's  Engineering' 
(*o.  Ii.td.,  8;{,  Kingsway,  London,  W.C.2, 
is  illnsli-ated  in  Fig. 

The  general  design  of  the  stoker  is  well 
illustrated  in  Fig.  'i.  The  coal  falls  out 
of  the  hopper,  and  is  fed  into  the  retort  or 
trough  by  means  of  a  large  rani.  This 
ram  can  be  either  driA'en  (as  in  Fig.  3)  by 
means  of  a  steam  piston  devoid  of  any 
valve  gear,  which  works  interniittenlly, 
or  by  means  of  gearing,  in  which  case  the 
action  of  the  ram  is  slow  and  continuous. 
The  trough  or  retort  is  of  cast  iron,  and 
its  constiuit  ion  Avill  be  clear  fiom  the 
illustration. 

In  addition  to  the  ram  the  coal-feeding 
mechanism  includes  a  pusher  bar  with 
wedge  blocks,  working  with  a  slow  recip- 
rocating motion  in  the  bottom  of  the 
retort,  and  Mdiich  assists  in  giving  an 
equal  distribution  to  the  coal  as  it  rises 
into  the  zone  of  combustion.  Around  the 
upper  edges  of  the  retort  aie  removable 
cast-iron  tuyere  blocks  which  distribute 
the  forced  draught  for  combustion .  These 
iuyere  blocks  are  supplied  with 
air      throiigh      trunking     fired  under 


MANUFACTURE  AND  TREAT- 
MENT OF  HIGH-SPEED  STEEL.* 

The  following  notes  deal  chiefly  with  the 
manufactuie  of  high-speed  steel  in  the 
basic-lined  eldetric  furnace.  Although 
the  crucible  is  still  largely  emjdoyed  as  a 
melting  medium,  the  method  is  of  little 
technical  interest,  being  entirely  a.  melting 
ojjeration  as  no  lefining-  is  possible,  and  a 
small  amount  cf  sulphur  is  generally 
absorbed  by  the  metal.  Although  this 
elenient  is  not  (juite  so  dangerous  as  in 
ordinary  carbon  steel,  it  is,  nevertheless, 
advisable  to  keep  it  under  about  0'06  per 
cent. 

The  labour  and  fuel  costs  are  extremely 
high,  but  the  plant  and  overhead  chaiges 
are  much  loAver  than  in  the  case  of  the 
electric  proc«iss.  The  cost  per  ton  of  sound 
billets,  howevei',  certainly  is  in  favour  of 
the  small  electric  furnace,  even  when  the 
latter-  is  only  working  nine  cr  ten  hours 
per  day.  The  steel,  properly  made  by  the 
two  methods,  seems  to  be  equally  gcnd. 

Most  of  the  crucible  steel  is  cast  into 
snuiU  ingots  weighing  up  to  a  few  cwts. 
each,  and  so  long  as  the  alloys  have  been 
completely  melted,  there  should  be  little 
segration  and  few  surface  defects. 
AVhen  forged  into  bars  for  fuming  tools, 
-mall  cutters,  and  drills,  the  structnrei 
should  lie  fairly  homogeneous  and  uniform 
llnoughout.  It  sometimes  happens,  how- 
ever, that  small  p«rticles  of  tungsten  com- 
pound are  not  completely  melted,  ]iai'ticu- 
larly  when  tungsten  powder  is  used.  These 
fonn  extieniely  hard  spots  haA-ing-  a  Brinell 
hardness  generally  oA^ei'  GOO  AAdren  tested 
with  a  1-nn'llimetre  ball,  and  a  load  of  30 
kilogrammes,  and  they  persist  throughout 
the  subsequent  oiierations,  and  may  com- 
jdetely  destroy  a,  fine-toothed  cutter 
working  on  the  otherwise  soft  material.  It 

*  Paper  read  at  the  autumn  meeting  of  the  li  on 
and  Steel  Institute  by  Mr,  H.  K,  Ogilvie,  Coventry. 


each  side  of  the  hopper,  and  the 
nrain  air  trunking  under  the  boiler 
foot  plates  (or  aboA'e  the  boiler  if  more 
conA'enient)  is  supplied  by  meairs  of  a 
forced  draught  fan.  This  air  also  helps 
to  keep  the  dead  plates  and  letorts  cool. 
The  ixiel  bed  is  in  three  la  vers,  the  loAvest 
layer  being  the  unburnt  coal  in  the  retoit, 
the  middle  layer  the  coking  zone  as  it 
passes  the  tuyeres,  and  the  top  layer  the 
incandescent  zone  in  Avhich  both  the 
volatile  pi-oducts  and  the  coke  are  burnt, 
the  ash  falls  over  the  top,  and  is  remoA'cd 
by  hand  through  small  side  doors  on  each 
side  ot  the  hopper. 

The  "  UxDERFEED  "  Stoker,  as 
supplied  by  Messrs.  The  Underfeed  Stoker 
Co.  Ltd.,  Coventry  House,  South  Place, 
London,  E.C. 

There  are  various  modifications  of  this 
stoker  for  cylindrical  boilers,  l)ut  the 
typical  installation  is  the  "  Underfeed  " 
Class  B  gear-driA'en  stoker  made  in  t.Avo 
sizes  B3  and  B5,  the  former  foi-  furnace 
flues  28  in.  to  33  in.  in  diameter  and 
the  latter  for  flues  OA-er  33  in.  The  base 
of  the  hopper  is  in  communication  by 
means  of  a  wide  pipe  with  a  horizontal 
tiougli  or  combustion  retort,  placed 
within   the   furnace  tube   of  the  boiler. 


is  thus  desiialile  to  introduce  the  tungste]! 
by  means  of  feiTo-tuii'jsten,  or  l)y  the  use 
of  a  tungsten-chromium  alloy. 

The  electric  furnace  is  conininidy  used 
for  melting  this  cl;iss  of  steel,  and  the 
charge  m;i\  (  :'iivi-t  ;iilirrl\  (}{  high-s])eed 
steel  scrap,  togethci  with  a  small  amoujit 
of  tiunings.  The  hittei-  should  be  heavy 
and  clean,  and  are  placed  under  the  elec- 
trcdeisi  and  on  top  of  the  scrap,  until  a  bflth 
is  formed.  Where  a-  large  amount  of 
tungsten  steel  turnings  have  to  be  used  up, 
it  is  preferable  to  add  them  gradually  to 
the  charge  after  it  has  been  melted,  but  it 
is  very  much  more  economical  to  use  only 
good  scrap — -that  is,  heavy,  clean  scra]i, 
with  a  high  tungsten  content,  and  to 
reject  light  and  rusty  titrnings. 

To  attempt  to  make  good  high-sjieed 
^teel  fr(nn  turnings  alone,  or  wlrere  the 
greater  part  of  the  charge  consists  of  turn- 
ings. Is  not  in  this  country  commercially 
possible.  One  cannot  detennine,  with 
accuracy,  the  23C'rcentag"e  of  elements 
])rcsent,  .ind  this  may  neciessitate  tho 
nddilioii  cl  huge  ;m Mounts  of  expensive 
alloys,  li  the  tuinings  are  clean  and  oily, 
the  carbon,  in  the  nietal,  Avhen  melted  will 
];)obalily  b  too  high;  if  they  are  rusty  it 
will  be  toe  low,  with  consiiderable  loss  of 
chromium  in  the  slag.  The  latter  will  !)(> 
saturated  with  oxides,  and  must  be 
romoA'ed  fiom  the  furnace,  as  time  cannot 
be  spent  in  reducing  theise  into  steel. 
Added  to  this  is  the  difficulty  of  melting 
the  turnings  Avithout  bTeaking  the  circuit 
or  dannig-ing  the  bottom,  together  Avith  the 
increased  repairs  neceissary  to  the  banks  of 
the  furnace.  ( )u  account  of  the  high 
current  and  electiode  costs,  every  siugges- 
tion  Avhich  tends  to  shorten  the  length  of 
each  heat  should  be  encouraged  consistent 
with  nuiking  good  steel,  but,  in  any  case, 
the  time  should  not  exceed  4.1  hours  for  a 
three  oi'  four-tori  fiunace. 

When  good  scarp  is  charged,  the  melt- 
ing slag  is  compai'atively  clean  and  hpcmI 
not    be  reanoA^ed,    and    the   saniple  for 


The    coal    is    fed    into    the    retort  1 
means   of   a   wonn   or   screw  conA'ejo 
and    this    Avorm    coiiA-eyor    is    actual  i 
by  gearing  driven  ])y  means  of  a  ratcli 
and  pawl  from  a  diiving  rod  attached 
an  ecetitric  on  an  overhead  dri\'ing  sh;il 
The    coal,    as    it    is    coked    and  tin 
burnt,   flows    over    the    special  teiTac( 
"fire    bars"    or    gTates,    which    oa  i 
lap    one    another.      Air   under  pressa 
is    supplied    to    these    bars    from  il 
air  chamber  underneath  by  means  ot 
me(dianicanlly-forced  draught  fan  throu; 
ti'unking,  and  passes  betAveen  the  separ;i 
overlapping  bars,  burning  the  coal, 
the  ^ide  of  the  stoker  are  small  fire  dfn 
through    Avdiich    the    ash    is    pulled  I 
hand,   one  on  each  side  of  the  hoppe 
The    latter    is   made    moA-ahle    so  th 
during  the  operation  it  can  be  push 
a   little    to    one    side    or   the  other 
required.        Variations   in   the  speed 
working  are  obtained  by  a  simple  adju; 
ment  of  a  shield  at  the  back  of  the  ratch 
wheel,  which  varies  the  number  ot  tee 
fed  by  the  pawl  at  each  stroke. 

I  will  consider  in  a  subseqiie 
article  the  advantages  and  disadvantag 
of  the  coking  stoker  as  compaied  wi 
the  sprinkling  type,  and  with  hand  firin 


analysis  can  be  draAvii  as  soon  as  the  ba 
has  been  stirred  n\i.        During  the  ue 
hour,   while  waiting  for  the  content 
carbon,  tungsten,  chromium  and  A'anadim 
a    heavy   lime    slag    should    be  carii 
without  getting  the  metal  too  hot.  Pre 
ably  a  small  amount  of  lump  ferro-silie 
may  require  to  he  throAvn  into  the  bath 
deoxidise  the  steel  comj)letely,  and  the  si 
should  be  kept  as  white  as  possible,  taki 
caie  that  it  is  heavy  enough  to  jn-eA'ent  t 
coal  or  ground  electrode,  which  is  sprinkl 
on  it,  from  passing  through  into  the  met; 
During  this  time  most  of  the  sulpliui 
removed  from  the  steel. 

The  electrode  coolers  should  fit  close 
enough  to  preA'ent  the  space  betAveen  the 
and  the  electrodes  acting-  a.s  a  chininf 
and  draAving- a  stream  of  cold  air  throu 
the  furnace,  haA^'ing  due  regard  at  the  sai 
time  to  the  slight  variation  in  dianiel 
of  the  electrodes  themselA'es. 

As  in  eA'ei'iv  other  class  ot  melting,  att€ 
tion  must  be  paid  to  the  furnace  hotif. 
and  banks  after  each  heat,  particulai 
at  the  toj)  of  the  banks,  where  siliceo 
material  from  the  roof  and  walls  tends 
gather.  In  the  case  of  furnaces  having 
l:;)ttoni  electrode  Avhere  the  bottom  is  oft 
considerably  AA'eakemed  by  iron  spike-^ 
metal  to  increase  its  conductivity,  it 
very  imj)ortant  to  completely  remove  a 
metal  from  pockets  left  after  ta piling  t 
furnace.  These  should  be  carefully  fill 
up  with  magnesite  or  (bdomite,  mix 
with  a  little  basic  slag  and  allowed  to  ]« 
tially  fuse.  Where  a  furnace  of  t 
Hei'dult  type  is  in  use,  jirobahly  the  Ix 
method  of  making  the  bottom  is  lh 
employed  for  ilie  Ixisic  open-heax 
furnace,  using  oil  iiurners,  if  no  oth 
means  cf  reaching  the  necessary  tempei 
tore  are  available.  Layers  of  good  quali 
l)urnt  d(doniite,  mixed  with  a  little  buf 
■-lag,  are  fritted  on  until  half  the  thickm 
is  reached.  After  .satuiating"  the  holto 
with  slag  and  "setting  back,"  the  oper 
tiou     is     continued,     using  layers 
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^ mop'iiesite,  together  witli  .sufficient  slag  to 

render  it  just  viscous  at  the  maximum  tem- 
i^jjerature  obtainable,  imtil  within  a  few 

inches  of  the  necessary  thiclvnessi.  The 
(top  layers  a,re  compleiterl  with  dolomite 

and  >'lag',  and  the  furnace  is  finally  held  at 
•a  Avhite  heat  for  some  hours  by  introducing 
'coke  between  the  eleetrodes. 
'    By  tlip  lime  the  metal  has  been  melted, 

the  perceiiiage  of  carbon,  tungsten  cCa\ 
Icliioniium  should  only  be  -^liglitly  reduced, 

hut  most  of  the  vanadium  will  have  been 
removed.         The  necessary    amount  of 
crashed    ieiiro-truigsten    and  feii'o-clirc- 
iiuium  is  added  as  soon  as  the  analysis  is 
obtained,  and  the  temperature  of  the  steel 
iis  gradually  increased.      "When  the  batli 
is  in  good  condition,  enough  feiro-mari- 
ji^'anese  is  thrown  in  to  give  about  0'2  per 
Trent  manganese,  and  five  minutes  later  the 
l^ferro- vanadium  may  be  added  in  a  bag, 
^and  well  rabbled  under  the  slag.  The 
'furnace  should  be  tajTjied  within  the  next 
'ten,  if  the  samples  are  quiet  and  the  tem- 
KpeTature  sufficiently  high,  and  no  additions 
Sf  aluminium   or   any   deoxidising-  com- 
;[)ounds  should  be  made  to  the  ladle  of 
"moulds.      Occasionally,    at    tliis  stage, 
n-hen  getting  the  nretal  hot  enough  to  tap, 
Ithe  -teel,  in  some  of  the  smaller  furnaces 
especially,  suddenly  becomes  wild  ,  and  if 
'oast,  will  lise  over  the  tops  of  the  moulds, 
ipven    when    considerable    quantities  of 
I'^arbon,  silicon,  manganese  and  A'anadium 
jare  ]>resent.      It  is  useless  to  attempt  to 
Lileoxidise  the  steel  with  additions  of  ferro- 
Hilicon,  etc.,  and  the  only  method  which 
'lias  given  successful  results,  in  the  hands 
if  the  author,  is  to  cool  the  steel  without 
liny  addition  until  after  thorough  rabbling 
samples,  taken  at  regular  intervals,  show 
rhe  metal  to  be  sound.        It    may  be 
j.' lecessaiy  in  some  cases  to  allow  cooling  to 
(Woceed    until    the    steel    commences  to 
Jiiolidify  round  the  banks, 
j    It  is  important  to  remember  that  this 
I'lass  of  steel  oxidises  in  the  sample  spoon 
liuore  quickly  than  the  carbon  steel,  and 
[dlowance  should  be  made  for  this  when 
I  udging  the  temperature  of  the  metal. 

"\\'here  there  is  somei  doubt,  it  isi  better 
[0  get  the  steel  into  the  ladle  too  hot  tban 
00  cold,  especially  if  there  is  arry  device 
ittached  to  the  latler  to  regulate  the  speed 
l>f  casting. 

i-  The  ingots  for  each  melt  should  not  vary 
iijTeatly  in  size,  and  octagon  moulds  are  to 
I  )e  preferred.    Casting  should  be  done  from 

he  top  of  the  mould,  having  the  metal  in 
^he  ladle  hot  enough  to  permit  the  slag 
'  o  rise  to  the  surface,  and  as  small  a  nozzle 

hould  be  used  as  will  ]>our  the  whole  heat 
L  t  sucli  a  rate  that  lapping  of  the  ingots 

s  just  avoided,  and  iro  crust  pennitted  to 

orm  on  the  surface  of  the  steel  as  it  rises 
^1  the  mould.      This  allows  the  ingot  to 

nlidify  in  tlie  most  natural  manner,  pre- 
l  enting  the  formation  of  large  tung'stide 
.letwork  and  keeping  the  pipe  down  to  a 

minimum. 

iS  Bottom  pouring  may  improve  the  sur- 
i:ace  of  the  ingot  -lieiiti^-,  but  as  the  whole 
agot  is  in  the  lifiiii(i  <t;iie  when  the  mould 
-/filled  with  tlir  li;;ilest  metal  at  the 
icttom,  par1i;il  f-mition  of  tungstide 
'esults,  to  a  seriois  ext<  nt  when  the  tung- 
ten  is  about  16  per  cent  or  more,  and  tire 
,ngot  is  over  five  inches  or  six  inches 
iiameter,  unless  the  steel  is  dangerously 
old. 
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It  is  as  well  to  keep  the  ingots  under 
about  eight  inches  in  diameter,  and  10 
CAvt.  in  weight.  When  it  is  necessary  to 
cast  both  large  and  small  ingots  from  the 
same  ladle,  the  Batty  nozzle  attachment  is 
very  convenient,  and  is  also  useful  when 
the  teni])erature  of  the  steel  has  been  mis- 
judged. In  any  case,  when  \he  ladle 
cojrtains  more  than  a  ton  or  so  of  metal, 
one  is  justified  in  having  two  stopijer  rods, 
although  the  nozzles  need  not  be  of  the 
same  capacity.  The  sand  used  for  testing- 
the  working  oif  the  rods  must,  however,  be 
completely  blown  out  of  the  ladle. 

The  ingots  should  not  be  allowed  to 
become  rpiite  cold,  but  .should  be 
transferred  to  the  rehealing  furnace  while 
they  are  still  at  a  temperature  of  200  oi 
300  deg.  fen.  So  long  a.s  the  ladle  and 
the  moulds  have  been  kept  clean,  no  serious 
surface  defects  .should  be  visible,  and  a 
quick  examination  is  all  that  is  neceissary 
b>efore  heating  for-  forging.  The  billets, 
however,  after  cooling  slowly,  must  be 
veiy  carefully  examined,  and  any  sui'face 
cracks  and  other  flaws  removed  by  gtind- 
ing  a  little  deeper  than  is  thought 
neic  essay. 

It  is  not  good  practice  to  nuike  fairly 
large  thin  cutters  direct  from  torged  bars 
unless  the  nose  of  the  cutter  is  extremely 
wide.  It  is  preferable  to  use  a  medium- 
sized  ingot,  and  to  forge  it  in  the  usual 
manner  to  four  inches  or  five  inches  round. 
A  blank  cut  from  this  is  then  thoroughlv 
forged  until  the  refpiired  diametei'  is 
obtained. 

Many  large  cutters  made  entirely  of 
high-speed  .steel  aie  not,  by  any  means, 
ideally  forged,  yet  the  outside  of  the  cutter, 
where  the  teeth  are  machined,  has  often  a 
faii'ly  good  structural  appearance.  To- 
wards the  centrei,  however,  it  becomes 
gradually  coarsel',  and  on  hardeninu', 
fracture  is  liable  to  takei  place  from  the 
kewa.v  in  spite  of  the  large.st  possible 
radius.  Should  there  be  no  key  way, 
the  cutter  very  often  factures  when 
put  to  work.  As  this  coarse  struc- 
ture is  so  easily  detected  uiuler  the  micro- 
scope, and  indeed,  very  often  with  the 
naked  eye,  on  the  ]iolishe'd  and  etched 
steel,  the  steel  maker-  has  no  option  but 
to  replace  any  fractured  material  where  it 
is  present,  even  if  the  direct  cause  of 
failure  be  due  to  faulty  hardening. 

The  geTjeral  hardening  practice  is  to 
quench  the  jiart  in  oil  from  a  temperature 
of  1,250  deg.  Gen.  to  1,300  deg.  Ten.,  and 
to  temper  it  eitber  in  an  oil-bath  at  220 
deg.  Cen.  or  in  a-  salt-bath  at  000  deg.  Cen. 
In  certain  cases  the  tool  may  be  hardened 
in  an  air-blast,  or  mav  be  iillnwcd  to  cool 
normally  in  the  air,  depend ic-  i  liieflv  on 
the  .size  and  deisign,  and  whetlu  r  flic  slight 
additional  scaling' mav  be  di^reu;ii  ih  d. 

The  majority  of  high-speed  steel  tools 
seldom  approach  their  breaking-down 
point  when  cutting  in  ordinary  woi-ka 
praotioe,  and  for  these  a  14  per  cent  tung- 
sten steel  with  about  0''65  per  cent  of 
carbon,  and  4"5  per  cent  of  chronrium. 
with  or  without  a  small  percentage  of 
vanadium,  gives  quite  satisfaftorv  results, 
if  hardened  in  oil  from  1,250  deg.  to  1.260 
deg.  Cen.  and  tempered  at  220  deg.  Cen. 
AVheire  a  heavy  duty  cutter  has  to  work  at 
its  maximum  efficiency  better  results  are 
obtained  from  an  18'  per  cent  tung'=ten 
steel  having  0'6  per  cent  carbon,  and  about 
4  per  cent  chromium  with  1  per  cent  of 


vanadium.     This  is  hardened  in  air  or  oil 
from   1,300  deg.   to   1,310  deg.  Cen.  and 
tempered   at   590  deg.    to   610  deg.  Cen., 
when    it    has    the   g-reatest    amount  of 
secondary      hardness     or     capacity  to 
resist   softening-,    until  the   tips  of  the 
teeth   reach    a  temperature   of    625  deg. 
Cen.     or    a    little    higher,     the  exact 
terrrperature     dependiirg   on     a  number 
of  factors.     Laboratory  tests  show  that  by 
temjierirrgi  at  600  deg.  Cen.  the  apparent 
hardness  is  not  materially  affected  so  long- 
as  the  necessary  hardening  heat  has  been 
attained,  Avhile  the  cuttiirg  hardness  is 
increased,  the  toirghness  or  the  resistance 
to  shock,  such  as  wherr  the  tool  strikes  the 
work,  is  srrbstantially  increased.  Test- 
bars  treated  in  this  way  show  a  toughness 
increase  of  100  to  150  per  cent  over  the 
same  steeil  tempered  at  220  deg.  Cen. 

Less  harm  is  dorre  to  a  fine-threaded  tool 
by  rushing  it  up  quickly  from  800  deg. 
Cen.  to  1,300  deg.  Cen.  wherr  hardening, 
than  by  soaking  it  for  a  mirrute  or  two  at 
1,250  deg.  Cen.  In  view  of  the  fact  that 
some  articles  may  show  softrress  after  . tem- 
pering at  600  deg.  Cerr.,  depending  to  some 
exterrt  on  the  percerrtage  of  carbon  and 
chromium  in  the  .steel,  it  is  impor-tant  to 
make  (piite  certain  of  lire  exact  hardening 
temperature. 

r)n  ]U-oduction  work  where  a  more  or  less 
con.staiit  anujunt  of  metal  i<  passirrg 
through  the  hardening  furnace,  it  is  well 
to  have  the  high-temperature  chambei 
about  10  deg.  or  20  deg.  Cen.  above  the 
correct  hardening  tenrperature,  so  long*  as 
the  time  in  this  chamber  is  a  constant  for 
the  same  class  of  tool. 


THE  COPPER  RICH  ALUMINIUM 
COPPER  ALLOYS. 

liy  J).  Stoiki) Ai.E,  B.A. 
TiiK  structures  of  the  alloys  of  copper 
with  aluminiirm  up  to  20  per  cent  of 
aluminium  have  been  investigated  by  the 
author,  who  used  the  thermal  data  supplied 
by  a  study  of  the  cooling-curves  of  the 
alloys,  arrd  by  quenching-  experiments  in 
conjunction  with  nrituoscoivic  examina- 
tion in  order  to  obtaiir  the  equilibrium 
diagram  more  exactly.  In  a  recent  paper 
presented  to  the  Institute  of  Metals  he 
discredits  the  opinion  that  the  addition  of 
small  quantities  of  aluminiurn  to  pure 
copper  raises  the  freezing  point  of  that 
metal,  and  shows  that  the  mininrum  in  the 
li(iuidus  curve  at  1,031  deg.  Cen.  with 
83  per  cent  of  alirminium  is  a  true 
eutectic  point.  A  small  arrest  point  at 
1,017  deg.  with  alloys  containing 
between  16-5  and  IS  per  cent  of  aluininium 
has  been  discovered,  but  there  is  no  indica- 
tion of  a  minimimi  in  the  liquidus  at  about 
16  per  cent. 

Copper,  at  1,000 deg.  Cen.,  can  hold 
only  7-4  per  cent  of  aluminivim  in  solid 
sohition;  at  500  deg.  Cen.,  and  at  lower 
temperatures,  it  can  hold  9-8  per  cent, 
although  to  obtain  such  an  alloy  a  long 
anne:ding  is  required. 


To  Study  Electric-vl  Development  in  Europe.— 
Mr.  R.  A.  Lundquist.  Chief '  of  the  Electrical 
Equipment  Division.  United  States  Department  of 
Commerce,  is  visiting  England,  Sweden,  and 
Germany,  to  study  the  electrical  development  in 
those  countries.  He  is  especially  interested  in  the 
super-power  schemes  in  Sweden  and  England,  and 
is  giving  close  attention  tn  the  rural  development  in 
tlie   former  country. 
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British  Order  for  Germany. 

It  IS  stated  that  Messrs.  Krupps,  of 
Essen,  liave  received  an  order  from  a 
British  finn  for  seven  sets  of  marine 
forgings  for  ships  building  at  Grreenock, 
Dundee,  Belfast  and  the  Tyne.  The 
difference  in  price  between  the  German 
and  British  quotations  xs  understood  not 
to  have  been  serious. 


Air  Speed  Record  Broken. 

According  to  a  lleuter  message  the 
French  flying  "  ace,"  Sadi  Lecointe, 
iba-oke  the  woiid's  record  for  speed  in  the 
air  recently  by  flying  at  the  rate  of  about 
213^  miles  an  hour.  Brackpapa,  the 
Italian  "  ace,"  held  the  previous  record 
of  21()i  miles  an  hour. — Central  News. 
[Lecointe's  average  speed,  says  Renter, 
was  3g  miles  a  minute.] 


Cheaper  Petrol. 

A  welcome  announcement  was  made 
during  the  jiast  week  with  regard  to  the 
price  of  jietrol,  namely,  that  the  price  had 
been  reduced  by  5d.  per  gallon  to  the 
dealer  and  S^d.  to  the  consumer.  The 
price  of  No.  1  gracle  jDefirol  hitherto'  hias 
been  2s.  5jd.  per  gallon,  and  motorists 
will  now  be  able  to  purchase  this  grade  at 
2s.  per  gallon,  whilst  No.  3  grade  will  be 
retailed  at  Is.  lOcl.  It  is  interesting  to 
note  that  the  prices  in  Scotland  will  be  a 
penny  more  per  gallon  and  3d.  more  litv 
gallon  in  Ireland. 

New  Dutch  Liner. 

The  steamer  ^landria,  built  for  the 
Royal  Holland  Lloyd  by  Messrs.  ]3arclay, 
Curie  &  Co.,  Whiteincn,  has  carried  out 
successful  trials  on  the  Clyde.  The  vessel, 
which  is  10,000  tons  gross,  is  intended  for 
her  owners'  mail  and  passenger  service 
between  Amsterdam  and  South  American 
poirts,  and  Jiais  accoinmo'dation  for  215  fii'st- 
clas'si,  110  second-class.,  100  inteiniediate, 
and  900  third-class  passengers.  The  pro- 
pelling machinery  consists  of  two  sets  of 
Brown-Curtis  doiible-reduction  geared  tur- 
bines, and  supplied  witli  wteam  by  six 
boilers  fired  by  oil  fuel. 

Large  Contract  for  Cardiff. 

A  huge  shipbuilding  contract  has  been 
secured  by  Messrs.  T.  Diamond  &  Co., 
Cardiff  Docks,  in  open  competition  with 
other  Bristol  Chianuiel,  North-East  Coast 
and  Scottish  shiji  repairer's. 

The  steamer  Johnstown,  of  the  Town 
Line,  stranded  after  sailing  from  Onega, 
Archangel,  with  a  cargo  of  timber  for 
Cardiff. 

Temporary  repairs  were  effected  to 
enable  the  vessel  to  complete  the  voyage, 
and  after  discliarging  at  Cardiff  she  was 
dry-docked  for  sui-vey. 

Tlie  damage  consists  of  between  50  and 
(iO  bolioin  plates,  besides  some  internal 


damage,  and  Ihe  repair  work  will  take  at 
least  three  weeks. 

The  woik  will  give  a  welrome  filli])  to 
the  shiprepaiiing  industry  at  Cardiff, 
which  has  suffered  from  keen  Continental 
competition  of  late. 


Engine-room  Explosion. 

The  British  steamer  Willaston,  of 
Liverpool,  outward  bound  with  a  cargo  of 
coal  to  Boston,  U.S.A.,  had  her  voyage 
inteiTU]ited  when  860  miles  out  in  the 
Atlantic.  Thei-e  was  an  explosion  in  the 
engine  room  followed  by  loud  hissing.  It 
was  eventiimllv  aiS'certained  tliat  the  high- 
])i('ssure  cylinder  cover  had  burst. 
Although  the  officers  realised  that  the 
repair  would  be  a  long  and  arduous  task 
they  decided  to  tackle  the  job,  and  after 
30  hours'  woik  they  completed  the  w^ork 
sufficiently  to  bring  the  vessel  to  Barry 
Roads  under  her  own  steam  to  effect  com- 
plete repairs. 

Safety  in  Mines  Research  Board. 

The  Secretary  for  Mines  has  apjjointed 
a  committee  to  cany  out,  under  the 
general  direction  of  the  Safety  in  Mines 
Research  Board,  research  into  the  causes 
of,  and  the  means  of  preventing,  the 
ignition  of  firedamp  and  coal  dust  by  the 
firing  of  i)emiitted  explosives.  The  com- 
mittee has  been  constituted  as  follows:  — 

Colonel  Sir  E.  L.  Nathan,  K.B.E. 
(chairman), 

Mr.  W.  Rintoul,  O.B.E.,  E.I.C, 

Dr.  G.  Rotter,  O.B.E., 

Mr.  H.  Walker,  O.B.E.,  and 

Professor  R.  V.  Wheeler,  D.Sc. 

A  grant  has  been  made  by  the  Miners' 
Welfare  Committee  out  of  the  Miners' 
Welfare  Fund  to  meet  the  cost  of  initiat- 
ing the  research. 

High  Transport  Charges. 

Lord  Al)eic()nway  coniplained  against 
the  high  transport  charges  at  the  annual 
meeting  of  the  Shee])bridge  Coal  &  Iron 
Co.  held  at  Sheffield.  He  reni.arked 
that  the  coal  exports  for  the  whole  country 
during  August  last,  which  exceeded 
6,000,000  tons,  were  300,000  tons  more 
than  the  total  reaiohed  in  1913,  the  record 
year  before  the*  war. 

This  showed  the  capacity  of  our 
collieries  was  second  to  none,  and  that  the 
miners,  working  on  a  reduced  shift  of 
seven  hours  as  compared  with  eight  hours 
a  day,  were  operating  with  a  will  to  pro- 
duce all  the  coal  that  could  be  sold. 

Lord  Aberconway  complained  that 
because  of  high  railway  rates  South  York- 
shire and  Derbyshire  were  unable  to 
jtarticipate  directly  in  tne  export  boom  to 
America.  So  long  as  a.  great  port  lik(^ 
Immingham  was  empty  and  was  dejirived 
of  foreign  trade,  it  could  not  be  to  the 
mtere'st  of  the  railway  compariies  to 
strangle  exports  from  Derbyshire  and 
Yorkshire  as  they  were  doing  to-day. 


Pre-war  railway  rates  had  advanced  3 
per  cent.  Including  shipping  charges  a! 
wagon  costs,  ilie  rate  for  transport  to  te 
coast  was  80  per  cent  higher  than  befcp 
the  war. 

South  Yorkshire  and  Deibyshire  (m- 
owners  were  now  paying  6s.  9d.  a  ton  r 
carriage  to  the  docks,  compared  w  1 
3s.  9d.  paid  by  other  districts. 


Welfare  Work  Progress. 

According  to  1  lul tixt  1  l<tj  Wefaie  ind 
try's    part   in    social    progress  becon 
increasingly  clearly  defined.      We  hi 
reached   the  stag-e  when  its  influence 
beginning  to  be  felt  on  every  ]>hase  of  i 
national  life.      In  the  century  precetli 
1914,   indusftry,  considered   as  a,  who 
seemeid  content  to  aissiime  tliat  progr 
was    an    automatic    ocourrence  wih 
reqaiired  little  but  reeearch  into  the  jxi- 
bilities  of  new  meclianical  and  cliemi 
devices  and  inventions.    Scarcely  thou 
wais  given  to  the  idea   that  .strife 
misery  were  not  inevitable  evils  of 
industrial  system.    The  more  element 
needs  of  tlie  workers  were  safeguarded 
a  complex  code  of  laws,  and  in  very.f 
cases  were  the  regulations  obeyed  in  ai 
thing-  but  the  letter  of  the  law.  Aln 
the  only  facts  concerning  industry  whi 
were  known  to  the  general  i)ubiic  w 
that  stoppages  occurred  at  intervals  a 
that  abusive  speeches  and  literature  w 
bandied  about  on  such  occasions.  Brief 
the  situation  was  that  industry'  eucoura_ 
mechanical  progress  while  the  State  w 
largely  responsible  for  the  work  of  heal 
and  safety.    Slowly,  however,  we  begin 
see  that  conditions  have  changed  for  t 
better.    The  total  of  large  firms  who 
constantly    evolving    a    humane  labo 
policy  is  steadily  nearing  1,000.  We  dou 
if  the  number  exceeded  a  score  eight  yea 
ago.      This  new  spirit  is  the  one  go 
legacy  of  the  war;  for  industry  is  beg 
ning  to  appreciate  and  shoulder  its  resjio 
sibilities.    No  long-er  is  it  content  to  lea 
the  care  of  its  workers  to  the  State.  Moi 
over,  the  employer  of  to-day  does  not  liu 
his  attention  to  his  own  particular  fir 
Witness  the  menrbei'  finns  of  the  Inilii 
trial  Welfare  Society,  who  are  pieparei 
devote  money  and  time  in  support  of  II 
contention   that   an  appreciation  of  tl 
needs  of  the  human  factor  is  essential 
reputable  management. 


Joint  Management  of  Railways. 

The  Southern  Federation  of  Dist 
(/ouncils  of  the  National  Union  of  E 
waymen  is  urging  the  opening  of  a  c: 
])aign  in  the  interests  of  a  larger  and  ir 
direct  scheme  of  joint  managenuMit  of 
railways.  When  tlie  railway  amalganiai 
schemes  were  brought  before  Paiiiam 
the  pro])osals  of  the  Government  provi< 
for  the  appointment  of  workmen  as  dii 
tors.  T'his  proposal  was  opposed  by 
compani(vs,  ;nid  as  a  result  of  negotiali< 
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^,vitli  \  hc  liiidc  iiiiioii.s  a  system  of  iialidiial 
[  111(1  (listiicil  cDUiiciiLs  was  Mibslituieil. 
\  In  a  niaiiifesto  now  issued  by  (he 
[  ^outlieni  Federation  it  is  stated  that  tlie 
Railway  workers  desire  it  to  be  clearly 
I  iiiderstood  that  the  object  is  not  to  have 
i  e]>resentaitiv&s  on  the  niana<>enient  iji 
I  )rder  to  benefit  tliemselves — this  could  be 
^loiie  iby  ordinary  trade  union  nielliods. 
1  riic  idea  of  hilionr  as  a  jiartiner  is  a i u i ii.l; 
';r()und,  and  the  Goveriinieiit  and 
I 'ulii^lileiicd   employers,   daring'   the  j;as( 

•ear  or  (wo,  ha\'e  urged  (his  view  upon 

■arions  industries. 

In  the  past  (he  I'ailway  wo-rkers  liad  (d 
'loiuhine,  agitate,  and,  on  occasion,  sd  ikc 
b  obtain  reasonable  improvements  in  (licir 
'rages  and  conditions.  They  are  now 
prganised  in  their  respective  trade  unions, 

lid  desire  to  give  as  well  as  take,  and  ask 
'liat  some  of  their  rei)reseiisa(  ivcs  shall  be 
sleeted  to  share  m  the  admiiiis(  ra(  ion  and 
[  oiitrol  of  the  railways  and  so  assist,  with 
i,heir  practical  knowledge  and  experience 
.  f  the  actual  handling  of  traffic,  to  make 
jhe  railway  service  more  economical  and 
J  atisfactory  to  the  community. 

Many  suggestions  of  immediate  utility 
[^•()uld  be  forthcoming  which  would  save 
:^irge  sums  of  iiiouev,  and  they  would  be 
ible  to  Avork  with  that  spii-i1  ot  co-oiiei a- 
\tiou  which  is  essential  to  the  succes-sful 
j  peration  of  any  concern. 
1]  Thousands  of  the  rank  and  file  can  point 
j'lut  oases  of  ridiculous  waste  and 
.lefiiciency,  but  at  present  there  is  no 
'  iicouragement  for  them  to  do  so.  In 
'act,  tliey  may  easily  dia.mage  tlieiv  own 
-mspects  by  what  the  existing  boards  of 

jirectors  and  managements  would  consider 
j!-;  interference. 

p  What  they  a,sk,  therefore,  is  that  it 
i  loiild  !be  made  possible  for  the  700,000 
j'lilway  workers  to  feel«  that  they  are 
Nsisting  with  their  biuins  and  goodwill  to 
uprove  and  run  efficiently  one  of  the 
'•..ost  important  services  in  the  country. 

wansea  Section  IVIetafs  Institute. 

i  At  the  annual  meeting  of  the  Institute 
^:  Metals.,  heild  at  Swanse;i,  it  was 
'■«nounice'd  that  there  was  a  jios.-ibility  oif 

le  fcrmatioii  of  a  local  section  of  the 
fisititute  at  Swansea. 

j.  The  meetings  at  Swaiisen.  had  brouglit 
r  project  to  a  head  that  had  been  in  tlie 
ii'iiids  of  the  Council  for  some  tune,  and 
i  iring  the  meeting  the  wisli  had  been 
'viced  in  vairious  direct ioirsi,  and  now,  it  is 
it'dieved,  I'rofessoi'  Edwards,  of  Swaiiisea 
[uiversity,  to  whom  the  institute  was 
li  '&pjy  indebited,  was  paeparecl  to  give  his 
ij  iisidered  views  on  the  subject, 
''j  Professor  Kdwards  said  that  after  dis- 
M  liSisiiig  tire  matter  wi(]i  a,  few  of  the  more 
I  ominent  members  of  the  institute,  and 

ciders  of  the  non-feiTous  industries  in  the 
!>  strict,  it  had  quite  definitely  been 
'  ■cided  to  take  the  necdssary  ste]!s  to  form 

heal  section  of  the  Iiis(i(utc  fif  Metals. 

II  y  hoped:,  thiei'eby,  to  hiring  (he  district 
Swansea   more   closely   than    it  had 

(herto  been  in  ciontact  with  the  jiarent 
Institute  in  Loudon  ;  and  that  it  would 

'ove  the  meians  of  encouraging  otlier 

ople,  not  only  to  take  an  interest  in  tln^ 
^>rk,  but  also  tO'  bieconre  memlners  of  tlif 
[irent  Iiiistitute,  and  help  in  the  good 
i  )rk  that  wa^s  being  done. 


Increased  Traffic. 

At  tile  half-yearly  meeting  of  the  Leeds 
and  Liverp<jol  Canal  Co.,  it  was  lepoitem 
that  \\w  state  of  affairs  Avas  more  satisf  ac- 
toi"y  than  it  had  lieen  since  tlie  ttJi'niination 
of  (joveiinment  control.  The  capital 
position  is  good,  as  tlierej  is  £124,614  at 
cost,  invested  in  first-class  securities, 
wlnlc  a  dcliil  liahiiK  c  of  i'l(i',o5K)i  has  beieii 
A\  ipcd -iiu I ,  h'.n  ing  f  I  ,()TLi    \  a ilable. 

The  kaJt-year's  tolls  of  i':jG,TG4  (com- 
pared Avith  £24,144)  lepreisented  an 
iiicieaso  (d'  goods  canied  of  nearly  a 
([uardn  million  tons.  Tlie  roist  (signi- 
ficant increase,  however,  wia.s  from  bye- 
tradeiM  ciari"yiiig  goods  formerly  (;arried  by 
the  conipiany.  This  toll  traffic  was  what 
the  canal  Avas  originally  made  for,  and 
Ava,s  Avliat  they  must  look  to  for  diA'idends. 
If  the  toll  cihiaiig'es  hud  to  be  reduced 
tliroiigh  coinpetition,  they  liupexl  for  an 
increase  in  trade. 

Traction  Engine  Sinks  in  Roadway. 

While  a  huge  boiler,  over  L'C  ft.  _  in 
height  and  weighing  00  (ons,  was  being 
conveyed  along  New  Chcsier  lioad, 
Birkenhead,  by  a  traction  engine,  the  off 
rear  Avheels  of  the  engine  slii)ped  on  the 
stone  setts,  wath  the  result  that  the  near 
hind  wheel  sank  into  the  roadAvay  to  a 
depth  of  about  9  in.  Various  methods  (o 
remove  the  obstruction  proved  unavailing 
until  hydraulic  jacks,  supplemented  by 
other  jacks  upon  Avhich  a  number  of  men 
conld  exert  great  leverage,  AA-ere  placed 
under  the  rear  axle  and  sunk  Avheel  of  ilie 
"  cradle,"  and  at  the  same  time  sheet  iron 
and  huge  baulks  of  timber  were  placed  in 
front  to  afford  a  path  out  of  (he  cavity. 

Manchester  Shipping  Facilities. 

On  his  leturii  to  Western  Austialia, 
icvieAving  the  results  of  his  mission  (o 
l^lngland  in  the  spring  of  1922,  (he 
Premier,  >Sir  James  Mitchell,  in  the  Legis- 
lative Assembly,  speaking  to  the  Address- 
iii-Reply,  referring  to  his  visits  to  the  big 
cities  of  England,  pointed  out  that  in  and 
around  ^Manchester  there  were  not  only 
10,000,000  people,  but  facilities  capable 
of  handling  anything  thai  might  be  sent 
to  that  part  of  England.  He  had  seen 
magnificent  cold  storage  and  bulk 
handling  work.  At  Mauchestei-  could  he 
treated  evervtliing"  thev  greAv  in  their 
State.  ■'   

Lead-mining  Deal. 

It  has  been  officially  confirmed  that  the 
famous  Mill  Close  Lead  Mines,  near 
Matlock,  ar-e  the  subject  of  a  deal  AA  itli  a 
big  coiporation  in  London. 

The  Gold  Fields  grou])  (through  the 
New  Consolidated  Gold  Fields  Ltd.)  in 
conjunction  Avith  the  Natal  Mining  Cor- 
poration and  the  Zinc  Corpoi  atioii  is  about 
to  acquire  a  controlling  interest  in  the 
Mill  Close  Mines  with  a  vieAv  to  larger 
develojunents  of  this  undertaking,  Avhicli 
holds  about  the  third  position  among  lead 
producers  in  the  British  Isles. 

Dr.  Malcolm  Maclaren,  the  Avell-knoAvn 
geologist,  has  visited  the  mines 
frequently,  and  the  deal  Avill  be  com- 
l)leted,  we  learn,  immediately. 

The  Mill  Close  Mines  were  founded 
60  years  ago  by  the  late  Mr.  E.  Wass, 
and  Avere  held  by  his  successors  as  a 
]>iivat("  family  concern  until  (|uit(» 
icccntly,  Avfien  the  undertaking  Avas  sold 
to  a  sj'iidicate. 


PERSONAL. 

Business  Jubslee. 

Mr.  David  T.  llobkirk,  maiiaging 
director  of  Messrs.  Williani  Milbmni  &  Co. 
Ltd.,  sliii>owuers  and  coal  exi)orters, 
Milburn  Llouse,  NeAvcastle,  will  celebrato 
his  business  jubilee  on  October  1. 

During  his  long  as-(  h  i;i  I  ion  Avith  the 
commercial  life  of  the  (;!i.i,\  ~ide,  Mr.  llob- 
kirk  has  rendered  invaluable  se'ivice  to  the 
coal  ex|)Oiiting  isection  of  trade  and 
also,  in  a  more  general  .sense,  to  the  local 
Chamber  of  Commerce,  Avith  which  he  has 
been  identified  for  many  years. 

Far  beyond  tlie  region  of  NeAvcastlo 
cpiayside  Mr.  Ilobkirk  has  been  an  out- 
standing asset  to  the  commercial  commu- 
nity. In  1913,  when  a  lloval  Commission 
sat  to  investigate  delays  in  the  hearing  of 
actions  in  the  King's  Bench  Division,  he 
represented  the  Chamber  of  Commerce  and 
ga,ve  evidence  on  their  behalf.  He  also 
gave  evidence  before  Lord  Buckniaster's 
Committee  of  Emiuiry  into  the  position  of 
pre-war  contracts . 

Clever  Engineering  Apiirentice. 

Mr.  Norman  (•.  dames,  Avho  is  about  (o 
Jeave  Cardiff  to  take  u])  research  work  on 
internal-combustion  engines  at  tiie  lioval 
T(>(diniral  College,  has  had  a  highly  credit- 
al)le  s'liolastic  record.  Entering  Canton 
Secondary  School  from  GrangetoAvn,  he 
Avas  awarded,  three  years  laler,  a  muni- 
cipal scdiolarship,  and  passed  his  London 
Matri(  ulatioii  Avhen  16  years  and  six 
Aveeks.  Tlie  same  month  he  enteicd  iii(o 
appienticeshij)  Aviili  the  Mountstuait  Dry 
Docks  litd.,  and  jiuisued  instruction  in  tli(3 
engiinering  Avorkshops  and  drawing  of/ice. 
He  aiso  atteiid(>d  (he  Technical  College 
evening  classes,  and  at  the  fnd  of  the 
second  seission  atos  am-aaded  the  Sir 
EdAvard  Nicholl's  ])rizes  for  mathematics 
and  mechanics.  lie  Avas  also  awarded  a 
s(di(darslii])  of  £25  ])eir  aiinum,  tenable  for 
three  yeais,  Avith  free  studentship  at  the 
Soutii  Wales  and  Monmouthshire  X^niver- 
.sity  Colleigp,  Cairdifl'.  By  permis'sion  of 
bis  geneial  manager,  Mr.  R.  Y/illiamsoii, 
he  was  alloAved  to  leave  the  Avorks  for  the 
TJnivej'sity  in  October,  1919.  He  became 
a,  student  member  of  the  South  V/ ales 
Institute  of  Engineers,  and  at  the  end  of 
the  first  session  passed  his  intermediate 
B.Sc.  at  19.  During  the  long  vacation  he 
returned  to  the  works  eatdi  succeeding 
year-to  continue  hrs  ajiprenticesliiT)  a.s  well 
as  i)ursuing  his  ITniversity  training,  and 
passed  his  final  B.Sc.  degree  at  21  years 
of  age.  The  Technical  College  Committee 
further  awarded  him  (he  Sir  Ivlward 
Nicholi  Research  Scholarship  of  £100  per 
annum. 

New  Managing  Director. 

In  pursuance  of  the  rearrangement  of 
the  manag'emeiit  of  Mes>a-s.  Moigan  & 
Cadogan,  shipowners  and  coal  exporters, 
Cardiff,  it  is  now  announced  that  Mi'.  T.  D. 
John,  who  for  the  last  three  years  has 
been  )n  the  directorate,  Avill  succeed  to 
the  position  of  managing  director,  and  will 
exercise  general  control  of  the  firm's 
activities.  Mr.  John,  who  is  a  popidar 
dooksman,  haw  been  in  hiUisiness  at  Caiidiff 
for  Oiveir  20  yeai'is,  a.nd  i)ois«e>isics  a  Avi<le 
kiiowledgo  and  experience  in  the  coal, 
shipping  and  pitwood  trades. 


12 


ENGINEERING  WORLD. 


SEPTEMBER  30.  1922. 


THE  COAL  INDUSTRY,  JULY,  1920- 
JULY,  1921. 

It  i.s  now  possible  to  give  definite  I'esu'lts 
of  the  working-  of  the  coal  industry  for  the 
12  months  from  July  1,  1921,  when  the 
new  agreement  regulating  wages  was  ]>ut 
into  operation. 

To  appi'eriaite  the  i>resent  actual  eomdi- 
tions,  however,  it  is  necessary  to  go  back 
three  months  futhei' — to  the  end  of  March. 

1921,  when  Government  control  of  the 
'industry  came  to  an  end.  It  will  he 
recalled  that  in  the  first  quarter  of  1921, 
the  last  three  months  of  control,  the 
industry  was  worked  at  a  loss  amount- 
ing, according  io  the  othcial  returns 
of  the  Mines  Department,  to 
£14,084,936.  This  was  the  iiosition  when 
the  stoppage  heg-arr  on  April  1.  The  cost 
of  the  stoppage  to  the  collieries  is  given 
by  the  ilines  Department  as  £10,413,650, 
which  is  i>robably  an  under-estiurate, 
since  tlie  return  did  not  quite  cover  the 
whole  industry. 

It  will  thus  be  seen  that  when  work 
began  under  the  terms  of  settlement  on 
July  1  the  industry  was  burdened  with  a 
loss,  apait  fiom  the  'loss  sustained  during 
the  control  peiiiod,  of  sioanetliing  substan- 
tially in  excess  of  10  million  i^ounds.  To 
meet  this  serious  position,  the  collieiy 
companies  had  to  draw  largely  on  their 
reserves,  limitations  of  banking  accommo- 
dation adding,  m  many  instances,  acute 
embarrassinent  to  the  situation. 

The  following  table  gives  the  results  of 
collieTy  working  for  the  year  ending  June, 

1922,  as  revealed  by  distiict  ascertain- 
ments :  — 

Ti'ading  profits. 

Scotland    £303,872 

Northumberland    484,685 

Durham    712,065 

South  Wales    918,384 

Eastern  Federated  Areas    5,504,586 

Lancashire,  Cheshire  and  Nortli 

Staffs   1,325,749 

North  Wales    41,60'J 

Forest  of  Dean    22,959 

Somerset,  Radstock    45,810 

£9,339,519 
Trading  losses. 

South  Wales  and  Salop    £52,349 

Cumberland    141,799 

Bristol    13,618 

Somerset,  Newburv    17,921 

Kent   49,344 

£275,031 

Trading  profits  foi-  Great  Biitaiii. 
£9,084,688. 

Foi  the  jic'iod,  April,  1921,  to  -June, 
1922,  it  Avill  be  seen  that  the  indiistiy  was 
worked  at  a  net  l-oss  of  £1  ,:528,!)(i2.  This 
loss  sliould  lue  compared  with  the  jnotits 
of  the  industry  for  the  last  complete  ]ne- 
war  year,  1913,  which   amounted  to  28 


millicm  pounds.  Or,  if  tlie  12  months, 
July,  392]-Juu6,  1922,  alone  are  taken, 
it  will  be  observed  that,  as  a^g-ainst  a.  jirofit 
of  2s.  a  ton  in  1913,  there  was  a  ]>rofit  in 
the  first  vear  of  the  new  agreement  of 
10s.  Id. 

The  working  results  given  herewith  are 
determined — monthly  at  present — by 
returns  %\  hich  are  suibject  to  check  by  joint 
test  audits  of  the  owners'  books,  acconn- 
tants  lepiesenting"  owners  and  men  I'espec- 
tively  working  tog'etheT  for  this  pur]>ose. 
The  method  of  ascertainment  is  as  follows  : 
Each  colliery  idistrict  aggiegates  the 
proceeds  of  the  salesi  of  coal  and  deducts 
therefrom  :  — i 

(a)  Aggregate  cost  of  "  standard 
wage" ; 

(&)  Cost  of  production,  other  than 
wages,  and 

(c)  "Standard  i)rofits,"  equivalent  to 
17  per  cent  of  the  cost  of  the  standaid 
wages. 

Of  any  suiplus  remaining  after  these 
deductions,  83  per  cent  is  added  to  "stan- 
dard wages,''  and  the  whole  is  exjircssed 
as  a  percentage  addition  to  the  basis  rates 
prevailing  in  the  distiict.  There  are  thus 
three  wage  rates  which  have  to  be  taken 
into  reckoning ;  (a)  the  basis  rates,  (h)  the 
standard  rate,  and  (c)  the  actual  wage 
paid,  M'hich,  under  the  terms  of  settlement, 
must  bs  at  least  20  per'  cent  hig'her  than 
the  standard  wage.  The  existence  of  this 
20  pel  cent  addition  to  standai'd  wages  has 
d.f)ne  much  to  mitig-ate  the  ill  effects  of 
trade  stagnation  upon  the  wages  of  mine 
woi'l^ers,  but  it  has  also  made  large  inroads 
into  standaid  profits,  and  has,  in  many 
instances,  not  only  absorbed  the  whole  of 
them,  but  required  cash  contributions 
from  tlie  owners,  involving  heavy  and 
iiiecoverabde  hisses.  From  Novembei-, 
1921,  to  the  end  of  June,  1922,  the  follow- 
ing sums  have  been  paid  by  owners  in 
order  to  make  wages  up  to  20  iter  cent 
above  the  standaatl  wage' :  — 

Scotland    £312,571 

Northumberland    91,677 

Durham    .522,679 

South  Wales  and  Monmouth  ...  1,729,944 
Lancashire,   Cheshire  and  North 

Staffs    45,543 

North  Wales    58,328 

South  Staffs,  and  Salop    48,646 

Cumberland    136,574 

Forest  of  Dean      10,110 

Somerset,  Newbury    4,391 

Kent   :   19,280 

A  total  of   £2,980,143 

It  will  be  seen,  therefore,  that  staiuhu.l 
profits  due  to  the  owneis  under  the  terms 
of  settlement  are  shoi-t  by  nearly  three 
million  pounds  for  the  eight  months  in 
([uestion. 

The  following  table  shows  the  "sitandard 
profits"  determined  in  accordance  with  the 
tei-nisof  settlement,  and  the  actual  trading 
])i()fits  for  the  12  months  July,  1921-June, 
1922. 

The  jirofits  shown  wcii'  rained  niostlv 
in  .)  uly  and  August,  l!)2l .  I  ii  .1  uly,.  1!)22. 
there  was  a  profit  pei  ion  of  coal  raised 


amounting  to  ().43d.,  or  less  than  a  half 

peiiJiv . 

Actual  profits 

Sf'tland    £303,872 

Nurtluimberland    484,685 

Durham    712.065 

South  Wa'e.^^    918,384 

Eastern  area    5,504^586 

Lancashire  and  North  Staffs.  ...  1,325.749 

Noi'th  Wales    41,609 

South  Staffs,  and  Salop    52,3Jf9 

Cumberland    Hl,799 

Bi'istol    13,618 

Forest  of  Dean    22,959 

Somerset,  Radst  ick    45,810 

Somerset,  Newbury    17,921 

Kent   ',   ^g\s^ 

Total,  Great  Britain   £9,084,688 

N.B.— Roman  figures  are  profits:  figures  in  italic 
are  losses.) 


QUERIES  AND  REPLIES. 


REPLY. 

Cutting  Metric  Threads.— Your  correspoiidei 
asks  whether  it  is  possible  to  cut  a  5mm.  pitc 
screw  on  a  lathe  having  a  guide  screw  with  tw 
threads  per  inch  and  the  usual  set  of  22  chanc 
wheels.  It  is  possible  in  this  case  to  work  out" 
'set  of  wheels  from  the  standard  set,  but  your  corr( 
■spondent  will  find,  if  he  has  other  metric'  threads  t 
cut,  with  one  or  two  exceptions,  that  he  will  not  b 
so  successful  and  it  will  be  necessary  for  him  t 
obtain  a  special  cliange  wheel  having  either  63  teet 
or  127  teeth,  a  wheel  which  the  makers  of  latlie 
frequently  supply  along  with  the  standard  set  of  'l 
change  wheels.  The  following  wheels  will  give  ti 
ratio  required,  viz.  :  Driving  wheel  90,  driven  whe 
on  stud  100,  driving  wheel  on  stud  35,  driven  whe 
ori  leading  screw  80.  The  method  of  calculating 
as  follows  :  The  metre  is  39-3708  in.  long,  which 
taken  as  39|  in.  for  practical  screw-cutting  purpose 
One  metre  equals  1,000mm.  equals  39|  ni.  :  (^.OOOmn 
equals  315  in.  With  a  guide  screw  having  tw 
threads  per  inch  this  would  give  630  threads  in 
length  ot  8,000mm.,  and  to  cut  a  thread  of  Imir 
pitch  the  ratio  of  the  wheels  is  630  to  8.000  or  t 
Driver  _  63 
^  800" 


to  800, 

5mm.  pitch 


Driven 
so  tliat  the  ratio  becomes 
63  5  _  9x7  X  5 
1 


Reader  "  asks  fi 


X 


800      1         80  X  10 

obtained  by  factorising.  Multiplying  both  numerate 

aud  denominator  bv  10,  we  get  the  wheels— ^  ^ 
^  100  X  f 

which  it  will  be  seen  are  embodied  in  the  usual  se 
The  reason  for  introducing  the  special  change  whei 
with  63  teeth  will  be  obvious  from  the  above  calcii 
lation.  When  this  wheel  is  available  any  standai 
metric  thread  may  be  cut.  The  following  whee 
calculated  from  the  above  ratio  and  using  the  ti,*: 
tooth  ,vheel  would  be  suitable  for  cutting  a  5  7nir 

,  ,  ,     .      63  X  50  Drivei' 

pitch  thiead,  viz.  :  — — —  =  _        .  ll,e  emu  o^ 

1 00  X  80       Driven  ^  * 

iiient  of  a  127-tooth  wheel  in  place  of  the  63-tovt 
wheel  gives  even  more  accurate  results,  and  is  nidii 
generally  adopted  by  lathe  makers.  There  be:ii 
almost  exactly  25'4  mm.  to  the  inch,  with  a  Lii* 
pitch  guide  screw  and  a  ratio  of  wheels  of  10  : 2.> 
a  Imni.  pitcli  thread  may  be  cut.  Witli  a  guicj 
screw  of  ^-iu  pitch  tliis  ratio  becomes  10  :  12' 
Therefore,  to  cut  a  5mm.  pitch  thread  the  ratic 
10  X  ^  „  Driver 

127 

follows,  viz.. 


127  X  1 

gear   up,  maN 
X  80 


Driven' 
)e  compounded 

this   would    be  a 


hich,  if  too  large  % 


suitable  tr:i 


127  X  40 

wheels  where  the  127  lnolh  change  wheel  is  in  uSi 


(H.  Benti.ey.) 
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[FROM  CORRESPONDENTS  AT  HOME  AND  ABROAD  ] 


NEWCASTLE-ON-TYNE. 

(From  Our,  Own  Correspondent.) 
The  ballot  whifli  is  being  taken  in  the 
'lyneside  shipyards  on  the  wages  question 
iill  assiiiedl}-  ie<ult  as  all  kindred  ballots 
<i   this    district    have    resulted — in  a 
[ijeotion  of  the  employers'  proposed  new 
it.      The  writer  has  frequently  pointed 
it  that  when  men  are  given  a  piece  of 
-ipeir  the  questionnaire  ujion  which  is, 
:Do  you  waiit  your  pay  to  remain  as  it 
or  take  less?"   it  would  be  against 
[jlinian  natiiie  to  expect  the  men  to  vote 
i  faA'our  of  "less"."    On  the  other  hand, 
[  le  demand  maide  by  a  section  of  the  tech- 
nical press  foir  all  the  prois  and  cons  to  be 
1  aoed  o'n  the  voting' ]Ki])Palsi  is  too  idealistic. 
' 'hat  happens  is  that  the  papers  are  dis- 
ibuted    in   batch eis    to    the   men,  who- 
•irriedly  fill  them  in  as  the  local  senti- 
[ent  has  decided,  and  foiget  all  about 
i,em.       Tyneside,  apparently,   has  been 
fore     concerned     about     a  tramways' 
;}pipa.ge  than  the  shipyard  ballot  of  late. 
Meanwhile,  prices   which  S'hipbuildeis 
n  quote  for  new  work,  are  slowly  getting 
j-ar  that  point  where  a  slight  lessening 
i   expenses  will  make   shipowner  and 
"ilder  friends  once  more.     When  it  was 
Iv  possible  to  quote   £20  a  ton,  ship- 
pers talked  of  £14  and  £15.  When 
at  figure  was  reaiched,  the*  shy  owner 
lispered  of  £10.     A  little  more  flirtation 
this  sort  and  bargains  should  be  struck, 
undeds   of  the  men  realise   this,  but, 
fortunately,  thousands  do  not. 
In  connection  with  the  building  of  the 
w  s\'nthetic  ammonia  works  at  Stockton- 
-Tees,  Mt'Ssrs.  Sir  William  Ariol  &  Co., 
'Glasgow,  have  been  alloted  an  important 
rtion  of  the  contract,  which  includes  the 
hction  of  reinforced  concrete  bulk  stores 
yiks  of  huge  capacity.      The  unskilled 
I'k  lequired  will   help  to  relieve  the 
employed  on  Tees-side,  ibu't  the  fore- 
!n  and  skilled  men  will  be  brought  from 
3  Clyde. 

'The  North  of  England  Institute  of 
ining  and  Mechanical  Engineers  has 
iunied  its  autumn  programme,  and  on 
eduesday  last  (September  27)  a  party 
ited  the  Carville  Power  Station  by  per- 
ssion  of  Mr.  S.  E.  Monkhouse,  of  the 
wcasitle  Electric  Supply  Company. 
At  least  two  films  aire  interested  in  the 
ocation  of  the  contract  next  month  for 
!  big  floating  dock  the  London  and 
ath-Western  Railway  Company  are  to 
istruct  at  Southam]>ton.  Nearly 
00,000  is  involved  in  tliis  order,  it  is 
ieTstood.  Yet  another  8,000  ton  oil- 
iiker  has  been  laiunclied  for  the  Eag^le 


Oil  Transport  Company  by  Messrs. 
Palmeiv'  Shi|dniilding  and  Iron  Comi:)any 
of  J  arrow,  this  time  of  a  type  to  comply 
with  Panama  Canal  requireonents.  The 
boilers  are  of  the  forced  draug'ht  type. 

Tone  firm  aiiid  business  slack  is  the 
repoi-f  fiom  the  local  metal  markets. 
Spelteir  rules  at  £33  10s. ;  strong 
copper  sheets  and  rods  £94 ;  roug'h  cop]ier 
£70;  iand  ele'cftrolytic  and  wire  bais  £74; 
condenser  plate*,  yellow  metal  basis,  9|d. 
to  llf  d.  per  lb. ;  brass  condenser  tubes, 
3|  by  18G.  llsi.  2|d.  per  lb. ;  rolled  brass 
9|d.  per  lb.  ;  braiss  wire  9d.  per  lb. ;  phos- 
phor bronze  wire  Is.  3^d. ;  pig  lead  £26 
]WT  ton ;  sheet  anid  pipes  £30 ;  red  leiad 
£-]n  lOs.;  dry  white  lead  £42;  g-ioimd 
white  £54  5s.  All  these  are  for  home 
market  prices. 


SI-eEFFIELD. 

(From  Our  Ow^n  Correspondent.) 

There  are  many  enquiiies  at  present  for 
railway  material,  and  a  leading  manu- 
facturer tells  me  that  the  number  is 
"  remarkable."  He  is  optimislic  enough 
to  believe  that  busy  times  are  ahead  in 
these  departments  of  industry  in  the  near 
future.  The  starting  to  buy  from  India  is 
interijreted  as  an  indication  that  the 
general  buying  movement  cannot  now  be 
long  delayed,  not  only  for  the  colonies, 
but  at  home  where  the  grouping  system 
should  now  have  cleared  the  wa>'  for 
restocking  and  developments. 

Orders  foi'  many  laminated  lailway 
springs  are  reported  to  have  gone  to 
(xermany,  but  Sheffield  is  doing  fairly  well 
in  buffer  and  similar  springs.  Turton, 
Platts  &  Co.  are  working  vei'y  good  time. 

A  novel  and  interesting*  motor  car  gear 
invention  has  been  patented  by  a  Sheffield 
engineei',  and  may  be  put  on  official  tiials 
any  day  now.  I  was  shown  the  model 
Mhen  it  was  in  a  very  nebulous  way,  and 
now  I  have  seen  the  gear  asi  it  is  reaidy  to 
put  into  a  Ford  motor. 

The  patent  is  a  universal  gear  that 
gives  any  speed  merely  by  the  movement 
of  a  lever.  There  is  nothing  like  the 
ordinary  gear  box,  and  no  ])iimping  and 
sudden  checks  and  stops.  It  introduces 
the  principle  of  the  Corliss  colliery  wind- 
ing engine  into  motor  car  practice,  and 
.the  striking  feature  is  that  a  car  imnning 
at  40  miles  an  houi'  can  be  brought  to 
practically  a  standstill  while  the  engine 
continues  to  run  at  full  speed.  This  is 
done  by  the  lever  referred  to,  and  the 
operation  is  smooth  and  vibrationless. 
Any  speed  desired  can  be  secured  by  the 
same  means.    The  trials  certainlv  will  be 


worth  watching,  as  if  anticipations  are 
realised  the  invention  many  well  have  a 
revolutionary  effect  on  the  motor  industry. 

To  enable  manufacturers  to  meet  the 
ever-increasing  thrust  of  foreign  competi- 
tion the  technical  experts  of  the  depart- 
ment of  applied  science  of  Sheffield 
University  set  about  to  make  tools  for 
standardising  certain  big  selling  lines  of 
pocket  knives,  so  that  the  goods  could  be 
])roduced  by  engineering  methods  on  lines 
of  mass  production.  Some  manufacturers 
even  advanced  so  far  as  to  form  a  company 
to  exploit  cutlery  manufacture  by 
engineei'ing  methods.  But  all  in  vain — 
they  "  funked  "  tlie  job  before  a  start  was 
made,  and  the  wonderful  tools  that  would 
perfonn  prodigious  feats  of  production  on 
mathematically  exact  lines  are — for 
practical  purposes — lying  idle  like  so 
much  scrap. 


BIRMINGHAM. 


(From  Ocr  Own  Correspondent.) 

Trade  still  shows  no  sign  of  becoming 
mcie  vigoious,  and  in  some  districts  within 
easy  reach  of  Birmingham  the  outlook  is 
mufdi  blacker  than  it  was.  Unfortunately, 
matteivs  at  Coventry  have  taken  a  very  bad 
tuin,  and  the  (dosiug  down  of  the  Eirglish 
Electric  Company  has  been  a  serious  blow. 

The  writer  was  talking  recently  to  a 
Government  official  of  high  standing  in 
Coventry,  and  he  was  most  pessimistic  in 
regard  to  the  outlook.  He  apparently 
knew  that  the  English  Electric  Company 
were  about  to  close  down.  Now  this 
factoi-j",  which,  prior  to  the  war,  was 
known  as  the  Coventry  Ordnance,  found 
employment  for  10,000  people,  and  when 
the  Engdish  Electric  Co.  took  over  the 
factory  it  was  thought  that  they  would 
be  able  to  employ  at  least  a.  large  propor- 
tion of  the  hands  who  were  so  busily 
engaged  there  during  tke  war 

The  Mayor  of  Coventry,  Alderman 
Grant,  is  making  eveiy  elfort  to  induce 
the  directorate  of  the  combine  mentioned 
to  rever'se,  or  at  any  r'ate  modify  their 
decision,  and  the  concern  have  consented 
to  leiceive  a  depntation  fi'om  Coventry  in 
the  near  future. 

Unfortunaitely,  thiis  closing  down  has 
come  at  a.  time  W'hen  tbe  motor 
h  ade  is  at  a  low  eibb ;  it  always  is  at 
a  lo^-  ebb  at  this  paiticular  period  of  the 
yeai',  but  there  is  every  likelihood,  it  is 
tlioiight,  of  things  becoming  more  active 
after  the  shows.  Piices  have  bean 
materially  reduced,  and  it  is  hoped  that 
the  wholesale  reductions  which  have  been 
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brought  aliniit  will  lead  to  ciuisiderable 
ex])a)isiaii  uJ  trade. 

i\rr.  Gilbert  C.  Vyle,  iiiauaoing' diiectoi 
of  3Ie,ssrs.  W.  &  T.  Avery  Ltd.,  has  gone 
on  a  business  torlr  to  Anreaica. 


SOUTH  STAFFORDSHIRE  AND 
WORCESTERSHIRE 

(Fruai  Our  Own  Correspondent.) 

Whilst  a  ho]ieful  feeling-  as  to  the 
futuie  still  prevails  aniongst  engineers 
and  those  concerned  with  the  iron  and 
steel  trades  of  this  district,  business  up  to 
the  2)reisent  has  not  come  up  to  expecta- 
tions. Constructional  engine'ers  certairrly 
ai)i)ear  to  be  a  little  baisier,  and  steel 
material  used  by  them  is  in  hetter 
demand.  Steelmasters,  howevei,  com- 
plain itlrat  ordeirs  continue  to  be  almost 
entirely  oonfined  to  lots  not  exceeding  100 
tons. 

Prices  foT  steel  joists'  and  angleis  are 
now  being'  nraintained  in  this  area  at  the 
i'.S  15s.  .standard.  Noirth  C(m.st '  firms, 
thouig-h  .still  retaining'  their  own  nuirket, 
appear  to'  'be  acting"  in  concert  with  the 
local  finns.  Their  (iiiotiatiorrsi  iov  inland 
biisines.s,  with  tiiaaisiMni  CQ.st.'?  i  aJde-d, 
ai)'parently  are  calcaiated  to  put  their 
material  on  a  level  Avith  that  locally 
l)ri>(lure(l. 

Hillets  and  steel  bars  are  now  obtainable 
at  i'T  2s.  Gd.  delivered,  against  which 
iini)orters  of  Coaitinental  mateiial  are 
(juoting  £'(j  17s.  Gd.  Belgian  firms  are 
showing  nuMe  anxiety  to'  sell,  and  an 
iu'creiaising  ([Uiautity  of  fcn-eign  steel  is  now 
coming'  into  the  market.  Htdders  of  steel 
scrap  are  not  doing  much  business,  even 
a  t  l  ed  need  x>r  ices. 

^lanufaotuiied  iion  bu.siness  remains 
dull,  anil  at  the  momfiit  there  doe-s  not 
seem  much  jirospect  of  a.  I'eal  advance  in 
bar  ir(jn  business.  Makers  of  marked 
bars  aire  still  finding  a  fair  sale  for  their 
niiaferial  a,t  il-'i  lOw.  The  better  class  of 
merchant  bar's  commands  anvthing'  ifrom 
.£10  lOs.  to  £11  5s.  Nut  and  bolt  Iwus 
are  only  in  small  deinand  at  £9  17s.  Gd., 
but  fe)icing  iion,  the  denuind  for  whi(di  is 
maintained,  continues  to  command  £10 
to  £10  2s.  Gd.  Belg-ian  bar  makers  have 
again  reduced  their  quotations,  and  now 
(rlfei'  delivei'y  of  bia.is  suitable  for  the  nut 
and  bolt  trade  at  £cS  7s.  Gd.  The  quality, 
it  is  admitted,  is  not  so  good  as  that  of  the 
home  p'l  oduct,  •  but  the  inice  is  a  big 
attiiaction.  Added  to  this  is  the  fact  tharl 
it  is  now  possible  to  g'et  deliveiry  in  three 
or  foui  weeks.  The  ujrceitainty  as  to 
whethei'  the  material  would,  be  !i*eiceived 
lias,  in  the  ])ast,  prevented  many  orders 
lioni  being-  ])liaced  on  the  Continent. 

Coke  values  con.tinue  to  be  fiirn,  and 
smelters  are  still  endeavouring'  to  get  a 
better  price  foir  pig'  iron,  but  their  effoirts 
appeal-  to  meet  with  but  little  success. 
Thei-e  is  a  better  demand  this  week  for 
foundry  iron,  but  it  is  insufficient  to 
enable  smelter's  to  raise  their  pliceM. 
l*\)rg'e  nraterial  remains  a  drag'  on  the 
m.ai'ket,  and  stocks  at  s<niie  of  the  furnaces 
are  a.cn-.umrdating.  Local  demand  glows 
very  sloAvly,  many  fonndries,  especially  in 
the  malleable  trade,  being  at  ju'esenl 
(  hwed.  ll  has  'been  hinted  that  pig  iirrii 
in  the  immediate  future  is  going  to  be 
scarce  in    this  district,  but  there  would 


a])pear  to  \\v  no  j'usi  ifical  ion  for  this  state- 
ment. This  district  is  little  aft'ected  by 
the  continued  American  demand.  It  is 
sufficient,  however,  to  keep  price.s  firm. 
Though  Cleveland  ])iices  have  twice 
recently  been  advanced,  ^Midland  makeis 
coniinue  to  accep't  the  old  lates.  North 
Staffoidshire  forge  iron  comnuinds  £-1  12s. 
Gd.  ;  No.  2  foundrv,  £4  4s.;  Derbvshire 
inrge,  £:)  Ws.  Gd.  ;' No.  'A  foundry,  £4  2s. 
Gd.  ;  Xorthamptonshire  forg'e,  £3  10s.  and 
foundrv  £4. 


WEST  RIDING  OF  YORKSHIRE. 

(From  Our  Own  Correspondent.) 

The  lull  expeiieneed  duiing-  August,  in 
the  slight  flow  of  trade  reported  in  pre- 
vious months,  iseems  to  have  become  moi-e 
pronounced  during-  September.  Engiueers 
generally  have  booked  little  new  business 
and  oiders  in  hand  are  gradually  being 
reduced.  The  optimism  which  j)revails  is 
largely  accounted  for  by  the  distinctly 
bi-ight  outlook  in  certain  of  the  more 
important  branches  of  the  engineering- 
industry.  Machine  tool  makers  appear 
the  most  gloomy. 

The  hopes  of  the  agri(-ult ural  engineers 
in  Leeds  have  been  laised  by  the  fact  that 
a  lluissian  expeit  is  in  the  coiinti-y  in.spect- 
ing-  our-  np-to-d-ate  models  with  a  view  to 
purchaise  on  beilialf  of  his  country.  Par- 
ticular interest  was  shown  by  this  gentle- 
man in  some  of  the  Leeds-made  ploughing 
and  sub-soiling-  sets  at  a  cultivation 
demonsti'ation  recently  made  at  8t. 
Albans.  The  va^stness  of  the  jiotential 
inai-kiet  in  the  Soviets'  tei-i-itory  is  dilhcult, 
to  realise.  It  is  stated  that  the  Pussian 
leaders  are  ainiinig'  at  bringing-  up  the 
level  of  Pussian  farming  equipment  to 
the  standard  obtaining'  in  this  country, 
and  to  do  this  it  is  estimated  thiat  Pussia 
needs  aboirt  three  million  ploughs,  ovei-  a 
million  drills  and  nearly  half-a-iuillion 
reapers.  Mio.st  of  the  money  to  be  .spent 
outside  her  own  bordei's  during  the  next 
de(-ade  is  earmarked  f'oi'  agricultural  and 
industrial  imu-hinery.  Workmen  and 
])easants  are  lieing  trained  to  riise  the  new 
machine  tools  and  iin]dements,  while 
forges  are  being  set  up  in  different  parts 
of  this  vasit  country  to  i-epair  all  the 
broken  down  equipment  that  is  l>'ing 
abouit.  It  is  iiepoi'ted  tlrat  oidei'S  totalling 
£100,000  have  been  placed  in  this  countiy 
during  the  pasit  few  months,  but  on 
account  of  oui-  I'atlrer  highei-  piices  there 
is  a  da,nger  of  Germany  Lsecnring  the  lion's 
share  of  futirre  oi-iders. 

The  buibb'is  of  hx-nmotives  and  nailwiay 
wagoms  and  (-ai  i  iages  have  biightei-  piw- 
pects  on  account  of  tbe  nuimeroiis 
enquii'ies  that  ai'e  in  hand  for  the  vaiious 
Indian  railways.  Contracts  are  in  the 
market  for  over  100  locomolives  and 
several  thouisand  wagons,  an  exceptional 
number  at  one  time.  When  buying  getis 
under  way,  this  Ibraiiich  of  trade  at  any 
rate  sihoiild  be  in  for  better  times. 
Makers  of  lig'ht  railway  material  have, 
experieiicetl  a  rathei-  better  call  for  their 
productions  of  late. 

Empiiries  amongisit  some  of  the  Halifax 
machine  tool  makers  reveal  conditions 
pirtly  mucli  as  indicated  in  our  ojiening 
iwiraigraph.  The  excepiions  aie  thoise 
firms  engaged  in  tbe  production  of  heavy 


and  special  macihine  tools.    Messrs.  AVi 
As(|uith     Ltd.,     the     drilling  machi 
specialists,  ai'e  better  placed  for  ordt 
than  for  some  time  past.       They  ha 
recently    secured    an    order  from 
Admiralty  for  a  vertical  drilling  machii 
The    Todiinorden    Town    Council  h 
placed  their  contract  for  a  new  rotai 
converter  with  the  Genenal  Electric  C 
Ltd.,  Bradford. 


tl 


AUSTRALASIA. 


(Peitei{'s  Exgineering  Service.) 

CO.VL     MiNINC;     IN     DeVEiLOPMENT. — 

decision  has  yc't  been  reache'd  in  regard 
the  claim  made  by  Newca.stle  coalowne 
ioT  a  one-thii'd  i"eductioir  of  wag;es 
Austialian  collieries.     The  Coal  Tribu] 
refused  to  give  this  ai)plica(  inn  first  prele 
ence,  and  ditsanissed  an  application  by  tl 
mineowneis    for  the  cancellation  of 
existing-  awadd,  declaring  that  such  acti^ 
would  tend  towards  a  state  of  chaos  in,  t 
industry.     The  hearing  of  the  plaint 
a  reduction  of  wages  will  be  heai-d  wh 
the  Tiibunal  has  dis]insed  of  a  case  deal 
with  working  conditions  on  the  south  ci 
of  New  South  Wales. 


t 


Exjroi'ts  of  coal  from  the  Westjiort  fie 
(N.Z.)  are  steadily  increasing.  Betwe 
Jian.uiary  and  Jui'ie,  1921,  223,544  to 
were  exi)orted,  while  during  the  sai 
peiiod  of  1022  the  figures  were  285,66 
an  inciease  ot  G:i,000  tons. 


A  .scheme  has  been  formulated  b\-  t 
Dalmayne  Colliery  Co.    for  th.e  consti 
tion  of  a  railway  line  35  miles  in  leng 
from  the  comiiaiiy's  property  in  Tasmau 
to  the   coast,  with  the    view   of  active 
.  developing  the  coal  deposits  at  Picani 
Point.       It  is  estimated  that  when  t 
line  is  built   the  company  will  be  able 
turn  out  250,000  tons  of  coal  per  annu 
The  capital   of   the  company   i.s  to 
increased  by  £15,600. 


The  Riveiina  Collieries  Ltd.,  Coro- 
(N.S.W.),  is  about  to  commence  operatic 
at  Cooiabin,  including  the  sinking  of 
new^  concrete  shaft  to  a  depth  of  500 
over  a  37  ft.  seam  of  coal.  The  Govci 
ment  is  being  asked  to  construct  a  loop  li| 
of  railway  to  serve  the  mine.  1' 
autlioiised  (-apital  of  tha  company 
£250,000  in  £1  shams. 


Sydney  W.vter  Supply. — A  Bill  b 
been  introduced  in  the  New  South  Wa 
Parliament  making  full  provision  i 
improving  the  water  supply  of  Sydney 
a  total  cost  of  £2,000,000.  This  exjiem 
ture  will  be  spread  over  ten  years. 

Electricity  .vt  M.\nly.  Sydney.— T 
Manly  (Sydney)  Council  is  to  hmn 
£25.()00  for  extending  its  electric  .st« 
lighting  and  electric  mains. 


New    SocTii    W.vles  Commissioner 
uKui  lUK  Bom.Nu;  .vnd  TruNiNt;  Mill 
The  New  South  Wales  Pailway  Coniu 
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^  ..jiiei-s,  are  advei  t  isiiio'  for  two  vei'tiicially- 
rlriveii  (hrplex  ihoiino-  and  tawniijig'  mills. 
i*Tpn(l(M's  close  Noveiiilier  (!. 


Plant  for  Maffua  Sugar  Factory. — 
The  Goveniment  of  VictoT'ia  is  contem- 
plating' spending-  an  amount  which  may 
reach  £100,000  to  improve  the  machinery 
^and  plant  at  the  vState  beet  sug-ar  factory 
at  Maftra.  The  machinery  required,  it 
is  stated,  will  have  to  be  imported,  and 
^ill  probably  be  secured  in  the  United 
States  of  America. 


CbNTRAC'T  Awarded  for  Dam  at 
^Hfalesviij-e. — The  Melbourne  Board  of 

'Works  has  accepted  the  tender  of  Messrs. 

Ed^vard  Carroll  Proprietory,  Malvern,  of 
•if502,0O0  for  the  completion  of  the 
*:ycloi)ean  rubble  dam  at  Healesville,  with 
[a.    storage     capacity     of  4,855,000,00(1 

"■allon*. 


'  Electhicity  at  AsiiiiURTON. — The  poll 
in  connection  with  a  loan  involving  the 
^um  of  £290,500  to  provide  for  the 
jnstallation  of  electric  light  and  energy  in 
Ashb'ui  ton  (N.Z.)  has  resulted  in  a  large 
•majority  favourable  to  the  proposal. 


'    (jENERATIN(i     Pi, ANT    AT  OaRTERTON.  

The  Wairarara  l^jlectiic  Power  Board, 
Carterton  (X.Z.),  requires  hydro-gener- 
•iting  i)laiit  and  a  steel  pipe  line,  tenders 
^for  Avhicli  close  on  November  25. 


"\V\TKATO  Power  Scheme. — In  connec- 
'  ion  with  the  power  scheme  in  Waikato 
N.Z.),  tenders  are  being'  invited  for  the 
Pmpply  of  exciicr  t.ransiforTner'Si,  and  also 
[for  indoor  and  outdoor  switcli  gear  for  the 
Maiigaliau  hydro-idectric:  i)]oject.    In  both 
nstances  tendeis  cdose'  on  November  28, 
md  particulars  are  available  at  the  office 
)f    the    Hig-h    Oommissioneir     for  Ifev\- 
!2ealan(l,  London. 


AiiArrNi  ErEC'TRirAL  Project. — An 
liflicial  announcement  states  that  all  the 
I  ilaiis  and  speicififiations  connected  with 
he  head  works  associated  with  tlie  Ara]nini 
'lydro-electric  project  in  Northern  New 
;?ealand  are  nearing'  completion  Work 
'  s  proceeding  on  the  jdans  and  specifica- 
j'ions  for  the  dam,  generating  plant,  and 
jlTansmission  system.  The  Minister  for 
[Public  Works  is  not  yet  in  a  position  to 
I'itiaite  when  wo)k  will  commence. 


Equipment  for  Rail  Systems. — Tire 
,*^ew  Zeialand  (lovernmeni  ha,s  coni- 
Sleted  the  importation  of  2,000  railway 
I  vagonis  from  Great  Biitain.  It  hais  also 
f  unded  from  tbe  same  source  four  loco- 
inotives  for  the  Grand  Trunk  line  in  the 
iVorth  Island.  Two  other  irnassembled 
:  "ngine'S  were  lost  when  the  steamer 
^;lVilt,diire  was  wrecked  recently  off  the 
1  lorth  coast  of  the  Dominion.  It  is  stated 
;  hat  when  all  the  new  rolling  stock  is  in 
■  vorking  order  the  equipment  of  the 
ilepartinent  will  be  equal  to  meeting  all 
i  equirements.  The  Western  Australian 
^\Iinister  for  Works  has  stated  that  hisi 
department  has  piurchased  100  miles  of 
■ails  to  be  delivered  before  the  end  of 


ilre  at,    i-'b'j    lOis.    per    ton,  ais 

aga  iiisl  L'22  quoted  two  montihis  ag-o.  The 
Sfiite  Iras  to  pay  £2  a  ton  duty  on  tbe 
order. 


Tbe  Queensland  Premier  has  announced 
that  a  projiosal  to  constnict  a  lailway  from 
Baralaba  (Central  Queensland)  to  Castle 
Creek,  a  distance  of  53  miles,  will  be  intro- 
duced duiing  the  current  session  of  Parlia- 
ment.    The  estimated  cost  is  £300,000. 

The  first  of  a,  new  type  of  locomotive- 
known  as  the  "K"  class — with  a  road- 
worthy  weight  of  103j  tons,  has  been 
completed  in  tbe  Victorian  State  Eiailway 
workshops  at  Newport  (Melbouine).  Tlie 
Railway  Cbnimissioners'  consti  net  ion 
P'rogramme  provides  for  the  construction 
of  ten  of  these  engines  at  the  Newport 
woi-ksbops  within  12  months.  This  class 
of  engine  is  capable  of  exerting  a  tractivo 
force  of  20,l!J3lb.,  with  a  load  capacity 
of  378  tonis  on  a  1  in  50  grade.  It  is  of 
the  eiglit-coupled  wheel  ty])e,  and  will  be 
used  exclusively  for  good.s  traffic. 


The  department  is  inviting  tenders, 
closing'  on  November  2!J,  for  the  supply  in 
Melbourne  of  three  electric  industrial 
storag'e  battery  trucks,  complete  witli 
accessories,  also  one  trailer,  and  two  s])iaie 
baitteries.  Tbe  trucks,  which  are  to  be 
used  for  the  ti'ansport  of  goods  at  S]>encei- 
Street  Station,  must  be  of  the  self-loading, 
elevating'-platiform  type,  each  capable  of 
eaiiying  a  load  of  4,00t)  lln.  at  a,  si)eed  of 
ap])roxiinately  five  miles  i>er  hour  on  level 
asphalt.  The  trucks  are  to  be  fitted  witli 
solid  rubber  tyres,  effi(ient  foot  brake, 
"ti'a veiling"  controllers,  to  give  at  least 
tliree  speeds  in  either  direction,  and  44 
volt  alkaline  batteries.  Accessories  com- 
prise  elentric  signal  horn,  charging  plug 
receptacle,  and  trailer  coupling. 


CANADA. 

(Reuter's  Engineetring  Service.) 

PiionucTTox  ov  Metals  in  Ontario. — 
According  to  reliuns  received  by  tlie 
Ontario  Department  of  Mines,  g-old  pio- 
dirction  in  Ojitario  for  the  firstdialf  of 
1922,  shows  a  maaked  increase  over  any 
similar  period,  and  gives  paomise  of  an 
output  exceeding'  20,000,000  dols.  foi  the 
full  vear,  as  comiiared  with  14,024,085 
dols.  "in  1921. 

Silver  jwoductioa  shows  an  increase  over 
the  coirespoiiding  period  in  1921.  The 
average  New  York  price  for  the  peiiod 
was  07.34  tents  per  ounce,  as  com]xired 
with  59.9  cents  in  1919,  and  1.17  dels,  in 
1920. 

Following*  is  a  summary  of  metalliferous 
pioduction  increases  for  the  first-half  of 
the  year  1922  :  — 

Gold,  476,338  oz. ;  silver,  4,774,006  oz. ; 
platinum  metals,  151  oz.  ;  copper  sulphate, 
22,553  lb.;  copper  metallic,  495,899  lb.; 
copper  in  matte,  505  exp.  tons;  nickel  in 
matte,  425  exp.  tons;  iron  ore,  1,004  tons: 
iron,  ]>ig,  10,517  tons;  iron  arsenate, 
75,000  1b.:  colialt  metallic  2,4111b.: 
cobalt  oxide,  15:5,51011)1;  nickel  oxide, 
437  258  11).;  nickel  cobalt  oxides,  uusep., 
647,2541b.;  nickel  metallic,   102,200  1b.; 


other  nickel  t'oniipounds,  j27,2701b. ;  pig 
lead,  1,99.",.880  lb.  The  total  value  of 
pioductionwas  14,448,312  dols.  , 


UNITED  STATES  OF  AMERICA. 

(Reuter's  Engineering  Service.) 
EoRD  Plants  to  Burn  Pulverised 
Coal. — A  contract  calling  for  the  installa- 
tion of  the  liopulco  pulverised  coal  burning 
system  in  the  plants  of  the  Ford  Motor 
Co.  has  been  closed  by  the  International 
Combustion  Engineering  Coritoration, 
which  controls  the  patents.  Tbe  system 
jieimits  the  burning-  of  either  coal  or  oil 
without  changes  in  the  furnaces. 


Surplus  Stocks  of  Zinc. — Surplus 
stocks  of  zinc  in  the  United  States  were 
r-educed  25  per  cent  in  Augnrst  in  sjiite 
of  increased  prodnction  during  the  month. 
Present  stocks  on  hand,  which  total  21,629 
Ions',  compared  with  64,124  tons  six  months 
ago,  aie  at  the  lowest  point  for  three  years. 


FRANCE. 

(Reuter's  Engineering  Service.) 
Tenders  for.  Paris  Underground. — 
I'orty-five  tendeis  have  been  received  for 
installing  moving'  i)latfor-ms  in  the  Paris 
underground  stations,  in(4uding'  tendeis 
from  Great  Biitaiii.  thc^  I'nited  States  of 
America  and  Belgium. 


GERMANY. 

(Reuter's  Engineering  Service.) 

Increase  in  Prk  e  of  Incandescent 
Lami's  in  Germany. — The  lamp  works 
])elnng-ing  to  the  Central  Union  of  the 
German  electro-technical  industry,  in  view 
of  the  fiutbei-  increased  prices  for  raw 
materials,  higher  wages  and  otlier 
expenses,  have  de<ided  to  r'aise  the  supple- 
nrent  on  these  articles  from  100  to  300  per 
cent  as  from  Septembej-  21. 

IvRiTM"^  AND  Russian  ARjfAMENT 
Works. — According-  to  the  Aclituhnihcnrl- 
l)l(iti  the  firm  of  Krupps,  iu  pursuance  of 
tbe  policy  of  acquiring  a  predominating 
influence  in  the  Rnssian  armaments  indus- 
tiy,  have  a  rej)resentative  in  Moscow  at 
the  present  time  for  the  purpose  of  nego- 
tiating the  acquisition  of  a  large  number 
of  shares  in  tbe  well-known  Putiloff  works. 
—  Renter. 


SWEDEN. 

(Reuter's  Engineering  Service.) 
Ball  Bearings  on  Finnish  Railway 
Cars. — ^The  Finnish  Railway  Board  has 
asked  Svenska  Kullagerfabiiken  to  send  an 
esitimate  of  the  cost  of  introducing  ball 
liearings  on  Finnish  railway  cars. 


OsKARSiiAMN  CopPER  WoRKs. — Accord- 
ing to  news  from  Oscarsbamn,  the  <'opper 
works  there  are  resuming  full  activity, 
which  had  been  suspended  for  a  long 
while. 


PoRJUs  Iron  Fottndry.^ — Svcnsh  Han- 
tJclsfidniiia  learns  that  activity  at  the 
large  Porius  iron,  foundry  in  North 
Sweden  will  probably  soon  be  resumed. 
The   normal  annual    pioduction   of  the 
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fcundiy  has  an  estiniated  value  of  about 
Ki'. 4, 000, 000.  If  activity  is  resiumed  at 
tliesie  woi  ks  it  will  ibe  a  sig'n  of  the  begin- 
ning of  an  improvement  in  the  Swedish 
iron  industry  which  has  been  tlie  hardest 
hit  by  depression  of  all  the  Swedish  indus- 
tries. 


Ti.vuNciiiNG  or  Pontoons  foe  'New 
Floaitng  DocK.—D'agens  Nyhefer  learns 
from  Gothenburg  that  Eriksbergs  Vealv- 
stad  has  launched  the  two  first  large, 
pontoons  for  a  new  floating  dock  witli  a 
lifting  capacity  of  .10,000  tons.  The  shii> 
yard  already  posisesses  two  floiating  doicks. 


Opening  of  New  Railway  Section.— 
A  new  section  of  the  so-called  Inlai  d 
Railway,  namely,  between  Sveg-,  in  the 
centre  of  the  Haerjedalen  district,  and  the 
station  Brunflo,  wais  opened  recently  by 
the  Minister  of  Communications,  who 
empliasised  the  great  importance  cf  the 
new  railway  in  connection  with  the  oi>en- 
ing  up  of  the  northern  interior  of  Sweden. 


RUSSIA. 

(Reuter's  Engineering  Service.) 
Ru.^siAN  Mercantile  Marine. — A 
report  from  Moscow,  through  Renter,  says 
that  the  Soviet  Government  has  assigned 
the  sum  of  50,000,000i  gold  imibles  for  the 
leconstniction  of  the  mercantile  marine. 
The  direction  of  the  work  is  said  to  have 
bieen  entrusted  to  German  engineeis. 

The.  Railway.s. — Regarding  the  recent 
report  that  Russia  had  canoelled  her 
orders  for  locomotives  abroad,  it  is  under- 
stood that  the  ordeis  in  question  ccncean 
GO'S  heavy  locomotiveis,  and  that  the  reason 
for  the  Government's  action  was  because 
many  of  the  bridges  on  the  Russian  rail- 
way lines  are  badly  damaged,  and  would 
not  be  able  to  support  the  weig-ht  of  these 
loc(!nu)tives. — R.euter. 


SPAIN. 

(Rei'ter's  Engineering  Service.) 

Steam  Tlg  for  the  Port  of  Gijon- 
Mijsel. — A  notice  in  the  Gaceta  de 
Madrid  announces  that  an  adjudica- 
tion for  the  supply  of  a  steam  tng  for 
the  port  of  Gijon-Musel  will  be  held  in 
30  days'  time.  Thei  vessel  need  iiot  be; 
new,  so  long  as  it  fulfils  the  conditions 
laid  down. 

Cranes  for  Port  of  Valencia. — The 
Junta  de  Obras  of  the  Poi't  of  A^aleucia  has 
l)ieen  authorised  to  pinchase  three  electric 
cranes. 


New  Railway  Project. — According  to 
a  message  from  Santander,  published 
in  the  Mai'did  papers,  interesting  state- 
ments have  been  made  by  the  engineer 
Senor  Aguinaiga,,  who  is  at  Santandeir 
with  a  commission  of  British  engineers, 
who  have  arrived  for  the  purpose  of'  study- 
ing on  the  spot  the  construction  of 
a  projected  railway  line  between  Santan- 
der  and  Cialatayud  via  Burgois  anid  Soiia. 

Senor  Aguinagia  said  that  the  British 
engineers  were  the  official  repreisentatives 
of  a  v/ealthy  financial  syndicate. 


The  investigations  would  be  made 
without  haste  and  minutely,  commencing 
at  Santandei'  and  teiininating  at  Cala- 
tayud. 

It  was  estimated  that  the  cost  of  the 
Jiew  line  might  amount  to  over  200,000,000 
pesetas. 

The  most  difficult  section  of  the  line 
would  be  that  between  Ontaneda  and 
Burg'os-i,  for  in  this  section  it  would  be 
necessaiy  to  construct  12  long  tunnels. 
The  line  would  be  of  broad  gaug'e  and 
probably  double. 

It  is  hoped  to  obtain  Government  assis- 
tance for  the  project. 


Port  of  Bitrriana. — The  Gaceta  de 
Madrid  publishes  a  royal  decree  by  which 
the  Ministro  de  F'omento  is  authoriseid  to 
invite  tenders  for  the  construction  of  a 
mole  and  railway  works  at  the  port  of 
Bun'iana  (Castellon).  The  estimates 
amount  to  2,767,414  pesetas,  and  it  is 
proposeid  to  'Snend  550,000  piesieta,s  diuing 
the  financial  year  1922-23;  1,000,000 
pesetas  in  1923-24;  1,000,00  in  1924-25, 
and  217,414  pesetais  in  1925-26. 


O'ONCEISSION    FOR    NaEROW-GAUGB  LiNE 

at  Vigo. — The  Com,pania  Anonima  de 
Tranvias  Electricas  de  Vigo  has  obtained 
a  concession  for  the  c-onstiuction  of  a 
Trarrow-gauge  railway  from  Vigo  to  La 
Ivamallosai. 


GZECHO-SLOVAKIA. 

(Reuter's  Engineering  Service.) 
New  Fori)  Works. — ^The  Gazette  de 
Prayuc  lepoiifs  that  Mr.  Ford  has  pui- 
cha-sc'd  a  isiite  near  Kolin,  in C'zecho-islavakia , 
on  which  he  will  build  works  on  the 
Ameiican  model  for  the  mass  produotion 
cf  motor  cars.  According  to  a  statement 
made  by  Mr.  Ford,  one  of  his  cars  bnilt 
at  C''Zechio-Slovakia  will  cost,  comjplete, 
about  10,000  crowns,  or  6,000  crowns  leiss 
than  the  present  price. 


SOUTH  AMERICA. 

(Reuter's  Engineering  Service.) 

Water  Power  in  Argentina. — ^The 
Minister  of  Public  Works  of  the  Province 
of  Mendoza  has  submitted  to  the  leg'isla- 
tui'e  of  that  province  a  gigantic  scheme 
for  the  exploitatiion  of  the  watici'  power 
M  hich  is  now  going  to  waste,  and  which 
the  Minister  says  can  be  economically 
utilised  for  the  generation  of  electrical 
energy  and  the  irrigation  of  625,000  acies 
of  laud. 

There  are  several  livei-B  in  the  monn- 
tainonsi  parts  of  Mendoza  whiick  eng-ineeis 
believe  can  be  effectively  harnessed,  but 
the  project  under  consideration  is  believed 
to  be  the  most  practicable  and  easiest  of 
early  development,  provided  foi-eign  capi- 
tal can  be  interested  in  a  comcesisdon.  The 
River  Atual  rrms  strongly  from  the  south 
to  the  noith-west  of  the  jirovince,  follow- 
ing an  unbroken  course  for  some  hundreds 
of  miles.  At  the  town  of  Nihuil  it  is 
compressed  into  a  fairly  narrow  canyon 
with  gr'anite  walls,  and  then  suddenly 
drops  310  ft.  in  a  distance  of  roughly  550 
ft.,  in  catanaoits  that  are  faimous  for  theii' 


beauty.  A  tremendous  volume  of  wat( 
is  precipitated  through  a  course)  which  tl 
rivei'  lias  torn  in  the  granite  wall,  the  flo^ 
being  estimated  at  550  cubic  yards 
second  in  flood-time  with  an  average  di 
charge  all  the  year  round  of  45  cub.  yd 
per  second.  At  this  point  the  Gcvernmei 
of  Mendoza  proposes  the  construction  ( 
a  idant  to  generate  from  40,000  to  100,0( 
hoi'se  power  of  electrical  energy,  and  h 
damniing  the  river  to  provide  an  even  flo 
of  water  all  through  the  year  and  to  irr 
gate  over  600,000  acres  of  the  rich  souther 
part  of  the  province. 

Governmerrt  engineers  point  out  tht 
from  Nihuil  to  Mendoza.,  a  distance  ( 
barely  300  miles,  electrical  power  loa 
easily  and  cheaply  be  conveyed  for  ligh 
ing  aird  industrial  purposes.  At  preset 
the  gener-ation  of  light  and  power  involve 
a  long  haul  of  fuel  from  Buenos  Aires,  an 
to  prodirce  40,000  h.p.  by  the  mos 
pieirfect  engirreis  of  the  Diesel  system  woul 
require  a  consumption  of  7(),080  tons  ( 
er  u  d  e  pet  rol  eum . 

The  ]\Iinister  has  asked  the  legislatu: 
to  pass  a  law  authorising  the  calling  c 
tenders  for'  a  concession  to  be  granted  f( 
the  installation  and  operation  of  the  hydi( 
electric  plarrt  at  Nihuil,  notification  to  I 
given  irr  all  foreign  countries,  with  a  ten 
of  six  months  for  the  srrbmission  of  oft'eii 
Following  are  other  conditions  governin 
the  concession,  a.s  suggested  to  the  legisib 
ture :  — 

The  concesisiorrnaireis  nrust  under-take  t 
cari-y  out  whatever  scheme  they  pr'opo^t 
the  sole  compensation  being  the  right  t 
operate  it  for  their  owrr  account  for 
numbar  of  years  to  be  specified,  and  a 
the  end  of  that  period  deliver  the  plar 
and  irrstallation  in  good  working  order  t 
the  Government;  submit  a  tariff  of  charge 
for  lig^ht  arrd  power,  this  tariff  to  be  subjer 
to  revision  every  five  years;  state  wh£ 
percentage  of  the  financial  receipts  the 
will  pay  to  the  province ;  undei"take  t 
begin  work  six  months  after  signing  c 
contract,  and  make  a  deposit  of  100,00 
dollars  paper  for  faithful  compliance.  Fc 
its  part  the  Goveinment  will  exempt  tb 
conicessionnaires  from  taxes  arrd  irrrpo^M 
dirring  the  currency  oi  the  concession,  an 
will  spend  10,000  dols.  in  making  the  pie 
liminary  studies  and  topographical  srrrve> 

It  is  anticipated  that  the_  legislatur 
will  approve  the  sicheme  in  its  entirety 
arrd  proceed  at  once  to  give  elfect  to  i1 
Full  details  of  the  project  can  be  obtaiirei 
from  the  Minister  of  Prrblic  Worl^-^,  Cit 
of  Mendoza,  Argentine. 


Thebmomagnetic  Analysis. — In  any  study  of  tl 
physical  properties  of  materials,  the  effect  t 
tempera t u.i'  i-  of  great  importance.  It  is 
known  that  at  a  certain  temperature  ferromagnct 
materials  lose  their  ferromagnetic  properties  an 
become  very  feebly  magnetic.  It  is  not  so  we 
known,  however,  that  certain  more  or  less  abrim 
changes  in  magnetic  properties  take  place  at  lowt 
temperatures  during  heating  and  cooling,  and  tlid 
these  changes  are  often  indicative  of  structur;; 
transformations  in  the  material.  The  U.S.  Buri-aj 
of  Standards  has  designed  and  constructei 
apparatus  for  the  purpose  of  investigating  tlies 
phenomena.  The  operation  of  the  apparatus  is  no' 
under  investigation,  but  it  should  soon  be  availabli 
for  study  of  the  magnetic  transformations  takinj 
place  in  ferromagnetic  materials  upon  heating  c( 
cooling. 
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PRODUCER  GAS  FOR  MOTOR 
i  VEHICLES. 

TilKKK  aiie  sevei'al  reasons  why  jirodiicei 

•  gus  lui.s  received  so  iiiucli  atteuiion  t'l-oau 
{•  eufj'iiieers  for  .several  years  ])as1 ,  ajid  it 
Ilias  attracted  the  motor  etigiiieer  as  one  <)^ 

the  inowt  likely  alternatives  to  petrol. 
iSever-al     systems     have     leeently  been 

evolved,  and  the  old  objecitions  that  th^ 
Implant  is  (dumsy  and  weighty,  oci-upyin<^ 
I  nnudi  spai'e,  and  that  it  inter  feres  with, 
jthe  eftieiency  of  the  eiif^iiic  scairely  obtain 
5at  all-  So  many  developments  have  :been 
Agoing'  on  with  a  view  to  reduieitiori  of  fuel 
I  cO'sts  that  it  would  he  rrdiruloais  to  asSiert 
j^lthat  the  producer  plant  is  the  fiiral  solu- 
'tion,  Inrt  its  ])()teiitralities  are  consideaable, 

and  an  increasing  num'lier  of  engineers 
Jand  usf  is  are  lieing durwn  to  it. 
)    Apart  from  the  cosit  of  petrol  or  henzol 
iHhere  is  the  even  more  important  question 

of  supplies.  If  the  motoi'  industry 
^develops,  at  the  present  rate,  aird  there  is 
^every  reason  to  ibelieve  and  hope  that  it 

will  do  so,  the  world 'is  availalble  sirpplies 
;will  'be  exhau.sited  in  a  A^ery  short  time. 
!,ilt  may  he  possilble  to  still  further  improve 

the  iuternal-combuistioin  engine  and 
(^reduce  the  quantity  of  fuel  necessary,  brrt 
I'theie  is  a  limit  to  this,  and  it  W'Ould 
^alnrost  appear  to  haA'e  been  leached. 
vThei-e  are  some  who^  will  say  that 
ivtlie  siolutron  lies  in  the  gTeiater  use 
kof  the  steia.m  vehicle.  This  nray  be 
[.so  and  ])eoi)le  are  aigre-ed  that  the 
'mairket    for   steianrers   is   widening',  but 

•  the  coal  probleiu  is  aiSi  urgent  as  the 
petrol  pr'ohlern,  and  further,  there  does 
not  appear  much  likelihood  for  the  steam 
invading    the    special    field    foa*  light 

j  vehicles  and  pleasure  cars.  In  a  paper 
^.delivered  at  the  Institute  of  Automobile 
['Engineer's   two  years   ago,    Mr.    D.  J. 

I  Smith  put  the  case  for  the  use  of  producer 
■gas  very  pertly  when  he  pointed  out  that 
i-^one  ton  of  coal  would  propel  a  5-ton  steam 
[iWagon  ahoirt  IGO'  miles,  the  fuel  then 
jr being  completely  destroyed.    If  suibjected 

II  to  distillation  the  one  ton  of  coal  would 
(give  18,000  cub.  ft.  of  coal  gias,  and 
ijtaldng  250  cirlb.  ft.  of  this  gas  as  equal  to 
.  one  gallon  of  peti'ol,  this  would  propel  a 
'  5-tO'n  internal-co'inbustion  engine  vehicle 
^312  miles.  But  after  allowing"  for  the 
jlfuel  used  for  the  retoirt  about  10  cwt.  of 
I  coke  would  still  remain  arrd  at  3  lb.  of 
I  cote  per  mile  a  5-ton  producer  gias  vehicle 
|!' would  run  a  further  378  nriles  on  this, 
ror  a  total  of  085  miles  as  ag'aiirst  160  miles 
I'on  one  ton  of  coal  hui-ned  directly.  Of 

course,  there  are  other  points  in  favour' 
I  of  the  stea-m  vehicle  in  a  direct  com- 
I  par-ison,  and  it  is  not  to  be  assumed  that 
!  thei-e  will  pi-esiently,  or  even  at  a  more 
I  remote  tinre,  be  a  universial  I'e version  of 
[''feeling  in  favour  of  the  producer  gas 
t vehicle.  The  whole  snibject  of  alternative 
n  fuel  is  a  complex  one  which  cannot  be 
i,  settled  off-hamd  or  even  after  a.  leiigtihy 

consideration  of  statistics,  hut  of  the  three 
'  methods  of  using  gas,  that  is  in  g'as 
'bag"  containers,  in  pressure  container's 

and  by  generating  it  in  power-  producing 

nlantis,  the  lalst  is  most  prctiiable  and 
!  most  favoured  hy  engiireens.  That  many 
]  improvements  are  still  possible  is  true, 

but  ther-e  are  sever\al  first-class  plants  on 

the  market  now. 

While  pTOdueer  gas  is  cheap  and  safe 

land  fire  risks  are  eliminated,  it  is  just  as 


well  to  ien)eml)er  that  it  does  add  weight 
althmigh  not  very  much  in  it'self,  but 
luoic  because  of  fJie  weight  of  the  firel 
that  has  to  be  carried,  arrd  its  efficiency 
de])ends  (m  the  plant  being  kept  (deaji. 
There  is  also  the  (ilijcclion  that  until  the 
gas  is  going  there  is  a  conisidei'ahle  escape 
of  gas.  A\'ith  regard  to  speed  also  it  is 
jjerhaps  difficult  to  maintairr  the  speed 
wit  ll  producer  gas. 

There  is  no  difference  in  principle 
between  the  producer'  plant  for  stationary 
win  k  aird  that  fni-  motor  vehiclets  or  nioto]- 
boats,  but,  of  course,  the  modification  is 
n-ecissary  hecaiusc  of  weiglit  limitation^  ami 
the  confined  space  available.  Th;^  idea  of 
utilising  jModucer  gais  is  not,  as  we  ha.ve 
already  said,  neiw.  (_)ne  system  was 
'br'ought  out  hy  a  Mir-.  Stewar-if  a  few  years 
ago,  and  we  belive  this  syistem  is  fitted  to 
the  t-tcn  Caledon  lori-y.  With  the  fuel 
the  plant  weighs  abiout  5  cwt.,  and  the 
water  anothei-  3  cwt.  O'n  trial  over  a 
distance  of  1,000  miles  at  a  speed  of  12 
miles  per  hcmr,  the  consuniption  of  Scotch 
anthracite  wais  33  lb.  This  works  out 
at  a  veiy  low  coaisumijfion  ])ei  mile 
indeed. 

A  plant  that  has  ai-oused  consideiafjle 
interest  is  the  Parker  producer  plant 
marktded  hv  the  Producer  Gas  Plants  Ltd. 
It  i  biiiiicd  that  a  3-ton  loii'y  fitted  with 
a  Paikei-  j)roducer  gas  plant  can  travel 
1011'  miles  fully  loaded  on  a  consumption 
of  300  lb.  of  coke  and  while  ti-avelling  at 
the  same  speed  as  a  similar  size  of  jretrcd 
vehicle. 

A  Freru'li  plant  that  is  quite  interesting- 
is  the  Oaze  system.  It  is  claimed  to  give 
satisfaction  with  ever-y  type  of  engine, 
and  plants  are  being-  manufactured  to  suit 
engines  of  from  10  h.p.  to  60  h.p. ;  the 
weight,  however,  seems  rather  a  dra-v\d)a(d< 
as,  apai't>  from  fuel  aird  water,  the  ])laiit 
alone  for  a  40  h.j).  engine  is  7  cwt.  It 
hais  been  used  on  agi-icultural  tractors  as 
well  as  lorries,  and  the  fuel  charges  for 
the  latter  are  ju«t  over  20  per"  cent  of  those 
for  petrol  lor'i'ies,  and  about  35  per-  cent 
of  those  foi"  .steam  lorries.  The  apparatus 
consists  of  the  generator  whicii  is  2  ft.  in 
diameter,  and  is  lined  with  fireclay.  The 
regenerator  coirsists  of  a  tithe  lined  witli 
norr-conducting-  material,  and  through 
which  i>a:sseis  a  gilled  pipe  communicating 
at  the  top  and  ibottoirr  of  the  genei'ator-. 
Fi'O'm  this  the  gas  is  drawn  into  the 
isicrubber,  which  is  a  tu'be  filled  with 
spongy  matei'ial  kept  moist  by  a  water- 
drip.  There  is  a  condensing-  purifrei- 
which  conisists  of  bafile  plates  on  which 
the  moisture  in  suspense  is  condensed 
from  the  ga,s  as  it  paisses  to  the  final  filter', 
which  is  a  small  filbre-filled  hox  serving 
the  pupo-se  of  preventing  remainiirg  par- 
tiides  passing  to  the  engine.  It  is  also 
a  safety  device  in  case  of  backfires. 

Iirstead  of  :by  mearrs  of  the  carburettei- 
the  explosive  charge  in  the  Caze  syistem 
is  delivered  to  the  engine  through  a 
mixer.  The  nrixer  has  two  Ivutterfly 
valves  which  control  the  proportions  of 
air'  arrd  gas,  another  acts  as  throttle  for 
the  nrixture. 

One  of  the  nrost  attractive  plants  that 
hais  yet  been  put  on  the  mai'ket  is  that 
ba-ed  on  the  J.  D.  Smith  patents,  aird 
whir-h  is  now  kirown  as  the  "  Sphere." 
It  is  the  result  of  many  years  of  resear-ch 
and  experimental  wor-k,  arrd  the  whole 
foi-ms  a  very  compact  linit  indeed.  The 


inventor  kepi  before  him  the  ideas  of. 
lightnesis,  smallness  and  flexibility,  li  is 
manufactured  by  (i.  ]).  S.  Ltd.,  iSji&ar 
Street,  Manchester.  It  appears  to  he  very 
ecoiiiomical  and  generally  efficient.  It  is 
claimed  that  it  will  work  the  engine  at 
a])p]  oximately  one-tenth  the  cast  of  petrol 
oi'  a  fir  el  cost  ec^uivaleirt  to  petirol  at  -id.  a 
gallon.  Anthracite,  charcoal  or  metal- 
iuirgical  coke  giA'e  equally  good  results.  It 
has  been  sati.sfactorily  tried  out  with  the 
Albion,  the  Leylland,  Peerless,  A.E.C., 
Coinmer  cars  and  other  lorries. 

The  feed  of  the  "  Sphere  "  plant  is 
automatic,  and  the  fii'e  is  autoinatically 
cleaned.  Two  pipes  of  large  surface  are 
sluirg-  irnder  the  body  for  cooling-  the  gas, 
whilst  a  third  pipe  is  used  as  a  sci-ubber 
for  cleaning  it.  Iso  water  is  used  for 
scrubbing'  the  gas,  so  that  no  nioi.sture  can 
he  carried  to  the  cylinders.  There  is  a 
suita'ble  dust  catcher,  and  it  is  claimed 
for  the  ".Sphere"  plant  that  g-as  of  a 
particularly  clean  nature  and  high 
(quality  is  produced,  leaving  little  work  to 
be  done  by  the  scrubher,  whilst  tar 
troubles  are  c^uite  aibsent.  Many  gas  pr-o- 
ducer  plarrts  take  20  minutes  or  more  to 
start  from  cold,  but  the  "  Sphere  "  can  be 
started  from  cold  withiir  10  minutes. 
After  the  fire  in  the  producer  has  been  lit 
with  a  few  shavings  and  bits  of  wood 
small  quantities  of  fiiel  are  dropped  in 
through  the  fuel  feed  valve.  When  the 
fire  is  going-  the  blower  is  turned  by  hand 
until  gas  begins  to  forai.  The  mechani.sm 
on  the  jn'odiicer  takes  only  one-half  or  one 
per  cent  of  the  engine  power. 

At  pre.sent  the  two  sizes  of  the  "Sphere" 
producer  ai-e  standai-dised,  oire  foi-  engines 
of  20  b.h.p.  to  35  b.h.p.,  the  other  from 
35  b.h.p.  to  50  h.h.p.  A  smaller  pro- 
ducer for  engines  of  15  b.h.p.  to  20  b.h.p. 
will  be  on  the  market  shortly. 

Mention  might  he  made  of  other 
svsfems,  but  enough  has-'  been  said  to 
show  that  great  progi-ess  is  'being*  made, 
and  that  there  is  every  likelihood  of 
further  progi-ess  in  the  future. 


Determination  of  Gases  in  ^NTetals  by  Fitsion 
IN  Vacuum. — Difficulty  is  experienced  in  obtaining 
a.  refractory  crucible  (other  than  ones  of  carbon) 
which  will  not  react  with  the  carbon  in  steels  and 
give  fictitious  values  for  carbon  monoxide.  The 
most  promising  results  obtained  to  date,  by  the 
U.S.  Bureau  of  Standards,  from  crucible  tests  have 
been  secured  with  a  refractory  of  zirconium  oxide 
(practically  free  from  silica)  with  the  admixture  of 
10  per  cent  of  aluminium  oxide.  The  latter  addi- 
tion is  made  for  the  purpose  of  improving  the 
mechanical  rather  than  the  chemical  properties  of 
the  crucible.  A  medium  carbon  steel,  melted  in 
tiiis  type  of  crucible,  was  quite  easily  pumped  free 
from  gas  while  still  molten,  and  the  carbon  in 
the  vacuum-melted  metal  was  only  slightly  lower 
than  in  the  original  sample.  It  is,  therefore,  to  be 
concluded  that  there  is  very  little,  if  any,  reaction 
between  the  oxides  of  this  refractory  and  iron 
carbide  even  at  high  temperature  and  low  pressures. 
Duplicate  analyses,  using  this  type  of  crucible,  gave 
results  for  gases  in  the  metal  which  checked  very 
well.  The  results  obtained  on  electrolytic  iron  by 
the  direct  fusion  method  and  by  the  Gorens 
(antimony-tin  alloy)  method  have  been  compared. 
The  results  for  total  oxygen  are  practically  alike. 
The  hydrogen  is  higher  as  determined  by  the  Gorens 
method.  The  ratio  of  CO,  to  CO  was  found  to  be 
1  to  1  in  the  Gorens  method,  but  1  to  4  in  the  direct 
fusion  method.  These  differences  are  probably  to  be 
attributed  to  the  lower  temperature  required  in  the 
alloy  method.  Runs  have  been  made  on  a  medium 
carbon-steel  by  the  two  methods.  The  results  are 
not  yet  conclusive,  since  the  type  of  crucible  used 
foi-  the  direct  fusion  of  the  steel  was  of  a  composi- 
tion different  from  the  other  crucibles  used  in  the 
test. 
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Office  and  Workshop  Day  by  Day. 


Making  a  Single-sided  Matchplate. 

It  is  more  economical  to  produce  moulds 
from  one  side  of  a  pattern  plate  than  from 
both  sides  of  the  same  plate  ;  it  is  therefore 
preferable,  when  preparing  the  plate  for 
jobs    which    require    impressions    in  both 


Fic.  1. 

drag  and  cope,  to  carry  the  shapes  on  one 
sidC;  so  that  when  two  impressions  are  taken 
•from  it  and  assembled  the  coinp]ct(>  moulds 
will  be  formed.  (Jonsidera])lc>  si<ill  is  required 
to  make  one  of  these  plates,  and  many 
methods  are  employed  to  secure  accuracy. 
A  very  simple  and  efficient  method  is  to  use 


o 


o 


Fig.  2. 

tlic  half -box  process.  Two  parts  are  required, 
each  having  an  open  (>nd  and  flanged  so  that 
a  flat  plate  can  be  secured  to  them.  These 
box  parts  require  to  be  specially  made  in 
order  that  they  can  be  located  in  their 
correct  relative  ])osition  and  having  pin  holes 
in  each  end  to  suit  the  mouldino;  boxes  in 


which  the  final  moidds  are  to  be  made. 
Taking  as  an  example  the  small  caji  shown  in 
Fig.  1,  four  or  six  patterns,  according  to  size 
and  box  space,  can  be  located  on  a  board 
and  the  drag  accurately  set  over  thein. 
having  a  plate  bolted  to  the  open  end.  When 
it  is  rammed  up  and  inverted  the  joint  is 
properly  made  up  and  the  cope  ^jart  set  on 
and  rammed  up  in  a  like  manner.  A  plan 
of  tlie  drag  and  a  section  of  cope  and  drag 
are  shown  in  Fig.  2.  When  the  two  parts, 
are  separated  the  plates  can  be  removed 
from  the  open  ends  and  the  parts  made  to 
butt  each  other,  when  they  can  be  securely 
l)olted.  as  shown  in  Fig.  3.  A  skimming 
basin,  runner,  and  sprues  are  cut  out  of  the 
drag  and  the  j^atterns  drawn.  If  the  plate 
is  required  to  have  pin  holes  then  a  frame 
is  located  to  suit  the  pin  holes  in  the  extended 
box  and  surrounding  the  mould,  so  that  when 
a  flat  top  is  put  on  and  metal  poured,  the 
frame  and  easting  will  become  the  pattern 
or  match  plate.  When  only  a  rectangular 
plate  is  necessary,  carrying  the  imjiressions. 


Fig.  3. 

the  outside  edge  is  made  up  with  sand  to 
the  required  thickness  and  a  flat  top  put  on 
for  casting.  When  a  frame  is  used  the  metal 
or  composition  run  into  it  should  be  free  from 
contraction.  It  is,  of  course,  necessary  that 
the  half-boxes  should  be  made  to  suit  the 
plates  used  on  indivi'lual  machines. 

A  Wood-turning  Gouge. 

The  (iidinai^'  guuge  used  in  wood-turn- 
ing needs  considerable  skill  to  opeiatc 
successfully.  The  back  oi  this  tool  is 
curved,  its  contact  with  the  rest  is  there- 
fore limited  toi  one  point,  that  directly  in 
line  witli  the  part  of  the  edge  which  is 
cutting-.  There  is  a.  daugei  of  catching 
with  the  side  of  the  tool  without  having 
ilie  uecessaiy  bearance  on  the  rest,  and 
(he  result  is  usually  disastrous  to  the  work 
iieing  turned.  There  is  another  dis- 
advantage in  using-  this  type  of  tool.  It 
is  pi-efeiable  to'  cut  the  revolving*  wood 
rather  than  to  scraiie  it;  the  bevel  of  the 
tool  should,  therefore,  be  at  a  tang'ent  to  the 
woQid,  and,  as  the  diameter  oi  the  work 
varies,  so  will  the  inclination  of  the  tool 
to  the  wood.  Many  woo'dworkers'  simpily 
hold  the  tool  at  right  angles  to  the  axis  of 
tlie  work,  Imt  tliis  scrapes  the  wood  and 
I  he  result  is  not  by  any  means  so  good  as 
when  the  tool  is  actually  cutting.  When 
turning  wood  on  a  face  jdate  the  use  of  tln^ 
ordinary  gouge  is  mo]'e  dangerous  tluiii 
uhen  turning"  between  centres.  For  sucli 
work  it  is  customary  to  use  a  flat  tiool 
rounded  off  at  the  cutting  edge  and  known 
as  a  round  nose,  and,  Mhile  this  tool  is 
safe  1o  use,  it  is  really  a  scraping  tool  ami 


net  a  cutting  tool.    A  gouge  wliich  is  pc 
fectly  safe  to  use  and  will  cut  the  win 
rather  than  scrape  it  is    shown    in  1i 
acco.mi)anying  sketch.    It  is  known  as 
ring  gouge.    It  is  made  from  |  in.  fu 
steel,     varying    in    width  according 
Tequirements,  for  ordinary  roughing-  pni 
poses  1  in.  wide  is  the  best.    A  f  in.  ho 
is  drilled  thaough  one  end  and  part  > 
the  sui  rounding  metal  being  gi-ound  off  i 
leave  ^  in.  steel  round  the  hole.  Tl 


'inside  of  the  hole  can  then  be   filed  i 
reamed  to  form  the  bevel  of  the  tool  ai 
the  outside  slightly  ground  off   to  gi 
cleaiance.     When  properly  sharpened  i 
III  is  tool  cuts  well  and  (piickly,  and  is  I; 
su])cri(ii'  In  the  ordinary  gouge,  and  il 
safe.    Some  of  Ihese  tools  are  prepared 
<hat  1\\"o  sizes  aie  cairied  ou  the  one  tnu 
lut  it  is  not  profilabie;  it  is  better  tin 
safer  to  make  se])aiate  tools  and  lianil 
them  similar  to  the  otiier  turning  lools. 

Removing  Coupling  from  Shaft. 

The  sketcli  illustrates  a  practi' 
method  of  removing  a  keyed-on  couplin 
from  a  shaft  or  any  other  shaft  tran 
miffing  energy  by  means  of  a  cou]iliii' 
Tlie  one  in  ((uestion  had  to  be  remoM 
from  auannalure  shaft, and  not  being  ali 
to  get  behind  the  coupling  to  drift  il 
key  out,  and  not  wishing  to  disfuib  ll 
carcass  of  the  motor,  the  method  enclo^t 
was  found  to  do  the  job  without  nun 
I  louble. 


T]u>  material  required  consists  of  fhie 
old  bolts,  a  piece  of  flat  bar  and  a  ic 
old  nuts  large  enough  to  slip  over  the  Iw 
bolts  that  are  threaded  through  the  hoi 
lioles  in  the  coupling. 

Two  spanners  should  be  used,  one  l 
liold  the  bolt  head  marked  A  on  tracing  t 
keep  the  shaft  fiom  rotating  and  the  otln 
used  on  nut  marked  B  to  ajijily  llie  pit'~ 
sure.  If  tlu>  couj)Iing  should  have  :i 
odd  number  of  hohvs,  the  difficulty  can  !• 
overcome  bv  aclling  a  widei-  piece  of  tl^i 
bar. 
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The  World  of  Labour. 


By  PLl'lBKIAN. 

(Views  expressed  in  this  Section  are  not  necessarily  endorsed  by  the  Editor.) 


Railway  Shopmen's  Wages. 

!N  egotiations  liare  been  proceed  in  g 
during'  the  imst  wepk  in  eonneotion  with 
the  wages  of  railway  sliopiiien.  It  will 
he  ]-eeio]lected,  the  Industrial  Court,  issued 
an  Award  (278)  treating-  the  wages  of 
mechanics  and  lahourers  emi^loyed  in 
laih^iiy  workshops  as  a  separate  entity. 
I'hey  regarded  the  railway  service  as 
]>eing'  one  for  which  special  rates  should 
be  set,  which,  althougdi  bearing  a  coni- 
]>arison  to  the  rates  paid  by  outside 
employers  to  isiniilar  classes  of  laboiir, 
should,  nevertheless,  not  necessarily  vairy 
in  accordance  with  outside  rates.  Shortly 
after  the  award  was  issued  in  -luly,  a 
reduction  of  IGs.  Gd.  \)ei'  week  was  agreed 
to  in  the  eng'ineering  industry.  The 
companies  sought  to  ajjply  this  settleimejit 
to  the  raies  of  railway  shopniein.  Tliis 
was  resisted  by  the  unions,  on  tlie  grounds 
that  no  reduction  c€uld  be  made  until  tlie 
Railway  Award  T2'8  had  actually  come 
into  operation.  The  matter  was  referred 
to  the  Iiulustrial  Court,  wlio  u]dield  the 
unions'  contention,  Init  iiulicated  that 
negotiations  mig'lit  (jnite  well  take  plane 
l>rioi  toOctolwn  1.  'i'ln.sf^  negOitiations  have 
now  terniimited  by  the  comjjanies  and  the 
unions  ag-reeing  to  a  nrutual  recommeiida- 
tion  for  reduction  of  lOs.  per  week,  as 
from  Octoher  1,  1922.  It  is  undersitood 
that  no  further  ie<luction  can  take  place 
until  after  Decemlner  M  of  this  year, 
when  a  meeting-  will  be  arranged  to  dis- 
cuss what  future  changes  are  con,sidered 
nece.ssai'y.  It  is  not  clear  a,s  to  whethei' 
the  recommendation  will  have  to  be  sub- 
mitted to  a  bailo't  of  the  meimhers  of  the 
various  organisations.  The  main  bodies 
M'ho  have  taken  part  in  the  negotiations 
ar-e: — Federation  of  Engineering  &  Ship- 
building Trades,  National  Fnion  of 
Eailwaymen,  National  Federation  of 
General  Workers,  and  the  National  Build- 
ing Trades  Federation.  It  is  understood 
that  tlie  constitntions  of  the  three  latter 
bodies  permits  of  the  executives  accepting 
wages  changes  without  necesisarily  taking 
a  ballot  of  their  members.  The  unions 
affiliated  to  the  Federation  oif  Engineering 
and  Shipbuilding  Trades  are  not,  gener- 
ally speaking,  in  that  position,  but  it  is 
probable  that  the  executives  will  shoulder 
the  responsibility  of  adopting  the  recom- 
mendation. The  boilermakers  are  to 
bring  bieifore  the  Industrial  Court  icieitain 
ariomalies  which  they  claim  are  contained 
in  the  Award  728.  Difficulties  have  ar  isen 
in  connection  with  the  formation  of  the 


Jcint  Worlds  Com,mittees,  which  tlie  In- 
dustrial Couit  recomanended  should  be  set 
up  in  vai'ious  centres  to  ensure  the 
smooth  working  of  the  A^vard.  The 
unions  aie  seeking  to  apply  the  Award  728 
to  the  Scottish  railways,  and  meetings 
have  taken  place  betweeai  the  ]>arties.  No 
definite  jn'ogress  is  yet  reported. 

The  Tramways'  Dispute. 

For  the  time  being  a  stoppage  has  been 
avei'ted  in  the  tiamways  section  of  the 
transport  industry.  The  acute  dif¥erence 
has  arisen  in  consequence  of  employeis' 
desii  e  to  terminate  the  sliding  scale  wliicli 
has  been  in  opei-ation  for*  the  past  12 
montlrs.  Tlie  scale  provides  for  variation 
in  wages  to  follow  changes  in  the  cost  of 
living.  The  municipalities  and  the  com- 
panies urge  that  present  wages  .are  too 
high  to  pennit  of  econoanical  working.  It 
is  alleged  that  many  companies  are  unable 
to  show  any  profits  whatever,  while  others 
are  being  assailed  by  idema.nds  for  reduc- 
tions in  travelling  faies.  The  Transport 
and  General  Workers'  Fnion,  which  lia-. 
been  conducting  negotiations  on  behalf  of 
the  men,  has  evinced  the  greatest  deter- 
mination not  to  permit  the  canccdlat  ion  of 
the  sliding  scale  agreement,  and  it  looked 
last  week  as  thongh  a  dispute  was  inevi- 
table. At  tile  eleventli  hour  it  was  decided 
to  continue  negotiations  in  the  hope  that 
some  modified  terms  may  lesult.  i  lie  em- 
ployers are  seeking  to  I'eduoe  wages  by 
t2s.  and  it  is  possible  that  some  com- 
piomise  nnist  be  ettVcted.  In  this  instance 
the  employeis  have  offered  ai'biti-ation, 
but  this  has  been  rejected  by  the  imions. 
It  is  dangerous  to  prophesy,  but  ishould 
it  not  be  found  possible  to  arrange  a  coin- 
promise  by  direct  negotiations  it  is  quite 
on  the  cards  that  aft^r  all  ai  liitration  will 
be  resorted  to.  The  Ministry  oi  Labour 
has  been  kept  closely  in  touch  with  the 
jiegotiations, and  it  is  unlikely thatabreak- 
down  will  occur.  It  would  indeed  be  a 
sorry  sjtectacde  if  the  workers  reject  either 
conciliation  or  arbit ration.  There  has 
l)een  very  little  differeiu'e  between  the 
attitude  of  either  employers  or  workmen 
in  respect  to  arbitration.  Each  has  dis- 
played hostility  towards  arbitration  where 
it  was  felt  that  sufficient  economic  force 
could  be  exeited  on  the  other  to  compel 
them  to  capitulate.  The  Transport  Union 
ofiicials  will  not  be  keen  upon  their  funds 
being  depleted  by  the  heavy  demands 
which  a  strike  or  lock-out  would  inevitably 
entail.  This  leads  one  to  believe  that  a 
settlement  will  be  come  to  withont  resort 
to  force. 

Shipbuilding  Profits. 

A  correspondent  has  written  us  in 
relation  to  the  figures  quoted  by  Mr.  John 
Hill,  the  general  secretary  of  the  Boilei- 


niakeis'  Society,  as  to  the  profits  of 
(eitain  shipbuilding  companies.  We 
quoted  figures  contained  in  the  boiler- 
makers'  monthly  report  for  September, 
which  indicated  that  the  Irvine  Shipbuild- 
ing Co.  had  paid  dividends  on  the  ordinary 
shares  as  fidlows  :  1917,  99  per  cent ;  1918, 
99  per  cent;  1919,  136  per  cent;  1918, 
per  cent.  Our  correspondent  challenges 
the  accuracy  of  this  statement  in  so  far 
as  it  relates  to  the  Irvine  Dry  Dock  & 
Shipbuilding  Co.,  of  West  Hartlepo(d. 
He  first  points  out  that  there  are  two 
classes  of  shares — £1  preference  and  fl 
ordinary — and  that  in  1918  a  friend  of  his 
pnrcliasied  eight  paiefei'encie  slrares  at  25s. 
each.  The  f(dlowing  are  the  dividends 
his  friend  has  received :  1918,  9s.  4d. ; 
1919,  14s.  Sd.;  1920,  25s.  9d. ;  1921, 
12s.  Gd. ;  1922  (half  year),  5s.  6d.  The 
total  dividends  for  the  4|  years  are 
£'■)  7s.  9d.,  income  tax  having  been 
deducted  by  the  company.  The  dividends 
fluctuated,  according  to  our  corre- 
spondent, between  10  per  cent  and  12  per 
cent,  but  shares  which  were  purchased 
foi-  25s.  in  1918  have  now  fallen  in  the 
open  market  to  15s.  If  the  purchaser  was 
now  to  ti  v  to  sell  his  shares  on  the  open 
market  lie  could  onlv  do  so  at  a  loss  of 
10s.  per  share,  or  £4  in  all.  The  net 
result  of  the  transaction  shows  a  loss  of 
12s.  4d.  When  we  return  to  the  £1 
ordinary  shares,  our  correspondent  points 
out  that  these  are  now  fpioted  at  about  4s. 
I)er  share.  There  surelv  is  a  mistake 
here  I  Tlie  shares  referred  to  by  Mr. 
■Tohn  Hill  in  his  report  are  Is.  shares, 
\\hereas  those  mentioned  hy  our  corre- 
spondent are  £1.  Our  corres])ondent's 
letter  merely  strengthens  our  point  that 
impartial  investigafion  is  necessary  into 
the  statements  which  are  being  made  as  to 
the  economic  position  of  the  shipbuilding' 
industrv.  Mr.  Tohn  Hill's  comments 
would  be  interesting. 

Trade  Unions  and  Extravagance. 

The  Mdimtuj  Post  is  still  pursuing  its 
tirade  against  the  trade  unions.  Once 
again  the  bialance  sheets  of  thesei  oiganisa- 
tioiis  have  been  held  up  to  show  how  sump- 
tuously the  officials  are  faring  at  the 
expense  of  their  unfortunate  members. 
Unfortunately  for  the  Morning  Post,  its 
criticism  has  been  very  greatly  dis- 
countenanced by  the  obvious  political 
motives  underlying  its  actions.  We  took 
the  opportunity  through  these  columns 
nearly  12  months  ago  of  analysing  the 
contentions  as  to  extravagant  adniinisira- 
tion  costs  which  the  Morning  Post  was 
then  making.  Copies  of  these  articles 
were  'Sent  to  the  paper,  but  we  have  not 
yet  seen  any  attempt  to  refute  the  state- 
ments we  then  made.  One  effect  probably 
has  been  to  cause  the  trade  unions  to 
approach  the  Eegiistnar  for  the  drawing  up 
of  a  revised  balance  sheet.  The  present 
form  of  balance  sheet  does  not  clearly 
show  the  expenditure  attributable  to  head 


office  administration,  as  distinct  from  that 
iiicuire'd  by  branch  and  district  officials. 
Because  of  this,  many  critics  have  con- 
founded the  monies  paid  to  permanent 
officials  for  senaces  rendered,  with  the 
ag<^'reg-ate  amount  expended  in  salaries  to 
r-ait-tiine  officei'si.  Thei  new  fonn  of 
balance  sheet  which  has  been  drawn  up  by 
tlie  Registrar  in  consultation  with  a  depu- 
tation from  the  Tiade  Union  OonpTess 
will  show  the  separate  amounts.  The 
revised  foiin  of  balance  sheet  wais  printed 
too  late  to  he  utilised  by  cei-tain  of  the 
unions,  and  it  will  probablv  not  be  until 
the  1922  aoounts  are  p\i!blished  that  the 
leal  position  of  the  trade  unions  in  i-ela- 
tion  to  administration  costs  can  be  ascer- 
tained in  a  reliable  manner.  Incidentally, 
we  had  the  opportunity  of  visiting-  the 
offices  of  the  Moinnifj  Post  recently.  The 
building-  is  a  substantial-looking  one 
situated  at  the  corner  of  the  Strand  and 
Wellington  Street.  Its  interior  is  hand- 
somely decorated,  and  its  white  maiible 
pillars  and  flooring,  together  with  its 
splendidly  upholstered  furnishings,  con- 
trast strikinp'lv  with  the  vast  maiority  of 
trade  union  offices.  We  can  imagine  what 
the  members  of  trade  unions  would  sav  'f 
their  officials  presumed  to  spend  the 
union's  money  in  such  lavish  furnishing. 
We  are  aware  that  certain  of  the  larger 
trade  unions  have  appreciated  the  oppor- 
tunity of  healthful  and  congenial  sur- 
roundings for  their  staffs,  biit  taking"  the 
unions  as  a  whole,  they  have  still  a  long 
way  to  go  before  they  attain  the  Morning 
Post  standard  of  office  accommodation. 

Trade  Union  IVIembership. 

We  have  had  occasion  at  various  times 
to  refer  to  the  decline  in  trade  union 
membershiij.  The  Minisitry  of  liabour 
Gazette  for  September  contains  statistics 
wliicli  indicate  what  this  aggregate  loss 
has  been.  We  expressed  the  view  many 
months  ago  that  when  the  figures  came 
to  hand  it  would  probably  be  found  that 
the  decline  was  about  20  per  cent,  and 
singularly  enough,  this  is  almost  exactly 
the  proportion  by  which  membership  has 
decli];ied.  The  figures  include  both  tho-se 
of  unions  reg'isteied  under  the  Trade 
Union  Act  of  1871  and  non-registered 
unions,  who  are  not  required  by  law  to 
present  either  balance  sheets  oir  returns  \o 
the  Registrar-General.  It  is  surprising 
to  tind  that  the  total  membership  of  the 
unions  attained  the  enormous  figure  of 
8,498,000  in  1920.  When  one  adds  to  this 
the  dependants,  wives,  children  of  trade 
unionists,  it  will  be  seen  what  a  large  pro- 
portion there  is  of  the  population  upon 
whose  lives  the  trade  union  movement 
has  a  direct  influence.  The  membership 
fell  to  6f  millions  at  the  end  of  1921,  and 
there  is  little  doubt  that  a  further  decline 
will  be  shown  in  1922.  The  loss  of 
membership  has  been  vei'y  noticeable  in  the 
case  of  females,  particularly  in  the  g-eneral 
labour  unions,  shop  assistants,  clerks, 
warehouse  workers,  etc.  Over  54  per  cent 
of  the  females  organised  in  the  General 
];abouiers'  Unions  were  lost  in  1921.  while 
anumg  the  shop  assistants  and  tailoring 
trades,  etc.,  the  percentage  was  Ibetween 
40  per  cent  and  49  per  cent.  Many  of 
these  were,  of  course,  dilutees,  brought  in 
during  the  stress  of  the  war  period  to 
replace  male  lafcour.  Engineering  and 
shipbuilding  has  not  fared  as  badly  as 
most  other  large  industries. 


ENGINEERING    WORLD . 
PEACE  IN  INDUSTRY. 

Mr.  McUui'dy  has  bad  some  iiitciesting 
remarks  to  make  on  this  subject  dui'iiig 
ilie  past  week.  He  is  of  the  opinion  tliat 
the  principal  task  of  the  next  Government 
ought  to  be  to  secure  siudi  a  ])ermanent 
basis  for  industrial  peace  as  would  enable 
us  to  banish  unemployment  and  State 
doles  to  the  British  worker.  Poverty  and 
unemployment  would  iiever  be  banished 
by  Acts  of  Pailiament,  but  only  by  busi- 
ness remedies  applieil  bv  business  nien. 
The  Britisli  worker  and  tlie  British 
employer,  acting  together,  could  banish 
IV)verty  and  unemployment. 

That  co-operation  Avhich  obtained 
during  the  war  vanished  in  a  night,  to  be 
replaced  by  antagonisms  of  every  kind — 
nati(mal,  political  and  industrial.  f)ui- 
productive  capacity  withered  to  some- 
tliing'  less  than  its  ])re-w'ar  dimensions. 
We  must  get  back  to  a  spirit  of  partner- 
ship b<jtween  capital  and  labour.  We  had 
wasted  £'200,000,000  in  strikes  and  stop- 
pages since  the  armistice.  The  first  ste]) 
was  to  give  confidence  to  the  worker. 

The  representative  woi'king  man  had  a 
heavy  indictment  against  the  industrial 
system  of  to-day.  He  felt,  and  felt 
acutely,  that  there  were  three  things 
tlireatening  his  life  over  which  he  had  no 
control — unemployment,  due  to  lack  of 
orders,  sickness  and  old  age.  He  was  n^it 
willing  to  increase  output  merely  to  make 
n'ore  millionaires,  while  his  own  future 
was  left  unsecured.  We  wanted  a  policv 
of  securitv.  In  the  scheme  he  had  alreadv 
outlined  for  the  boot  and  shoe  trade  he 
had  shown  how  that  security  could  be 
attained  with  no  additional  cost  to  tlie 
worker,  at  no  additional  cost  to  the 
indusfrv,  and  with  a  promise  of  relief  for 
the  taxpaver.  Two  shillings  a  week  from 
men  operatives,  Is.  3d.  a  week  from 
women  operatives  and  3d.  per  pair  on 
boots  and  shoes  would  produce  in  the  boot 
and  shop  trade  an  annual  revenue  of  more 
than  _f  2.00'0,000.  It  would  be  more  than 
sufficient  to  give  sickness  benefit  of  40is. 
a  week  for  men  and  25s.  for  women; 
unemployment  benefit  of  30s.  for  men  and 
20s.  for  women,  and  old-age  pensions, 
beginning  at  65  years  of  age,  of  40s.  for 
men  and  25s.  for  women.  He  believed 
the  result  would  be  such  an  expansion  of 
output  as  would  reduce  and  not  increase 
the  cost  of  production. 

Under  the  present  system,  w-ith  its 
constant  preparations  for  industrial  wai', 
its  suspicions  and  distrusts,  we  were  not 
touching  the  fringe  of  the  wealth  pro- 
duction which  was  in  our  power.  Our 
productive  effort  as  a  nation  was  less  in 
times  of  peace  than  it  was  in  times  of  war. 

Brazil's  Imports  of  Leather  Belting. — The 
leather  belting  iiianufaotiired  in  Brazil  is  of  poorer 
quality  than  the  imported  product,  but  at  the  pre- 
sent time  it  is  from  60  to  70  per  cent  cheaper  and 
in  greater  demand.  Imports  of  leather  tielting 
showed  a  marked  decrease  in  quantity  in  1921  as 
compared  with  1919  and  1920.  This  is  largely  due 
to  the  exchange,  which  especially  restricted 
imnortations  from  the  United  States  and  Oreat 
]?ritain.  The  imports  of  leather  belting  into  Brazil 
during  1920  and  1921  were  as  follows  : — 


1920. 

1921. 

Imported  from 

Kilns. 

Kilois. 

United  States   

....  40.258 

7,579 

Great  Britain   

...  80,059 

33,6.58 

Germany   

2 

2.409 

France   

9,82fi 

3„544 

Netherlands   

2,127 

1,273 

Italy   

3,896 
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Telephone  Plant.— The  Commercial  Secretary 
to  the  Britisli  Embassy  at  Brussels  has  forwarded 
to  the  Department  of  Overseas  Trade  a  copy  of  the 
special  conditions  of  tender,  specification,  tender 
form,  etc.  (in  French  and  Flemish),  relative  to  a 
(  all  for  tenders  for  the  e(}uipment  of  a  manual  tele- 
phone exchange  at  Ostend,  and  the  provision  of 
1,200  subscribers'  instruments  for  connection  to 
tiie  exchange.  Tenders  will  be  opened  on  October 
18,  and  should  be  addressed  in  sealed  envelopes  as 
follows  :  "  An  Premiere  Bureau  de  la  direction  des 
telephones  (Hotel  des  postes  at  des  telegraphes), 
})lace  de  la  Monnaie,  a  Bruxelles."  Prices  must  be 
quoted  in  Belgian  fi-an<s,  wnd  tenders  have  to  be 
submitted  on  stamped  paper  in  the  prescribed 
maimer,  so  that  local  representation  is  apparently 
essential  should  a  United  Kingdom  manufacturer  be 
desirous  of  tendering.  The  copy  documents  referred 
tt]  a.bove  can  be  inspected  by  United  Kingdom 
fii  "ms  on  applica.tion  to  the  Department  of  Overseas 
Trade  (Po.,ni  4'(),  .35.  Old  Queen  Street,  London, 
S.W.I.  Further  copies,  price  6.25  Belgian  francs 
each,  can  be  obtained  on  application  to  the 
■■  Bureau  des  reseiginnents  concernant  les  adjudica- 
tions (Musee  commercial),"  rue  des  Augustins,  15, 
a  Bruxelles.     (Reference  D.O.T.  167.33/F.W./E,C.) 


A  10,000  KW.  Turbo -Alternator. — The  Briti.sh 
Vice-Consul  at  ■Montevideo  has  forwarded  to  the 
Department  of  Overseas  Trade  a  copy  (in  Spanish) 
of  the  general  conditions  of  tender,  specification, 
()lans,  etc.,  relative  to  a  call  for  tenders  by  the 
State  Electric  Light  Works  for  the  construction, 
delivery  and  erection  in  the  State  power  house  at 
Montevideo  of  a  turbo-altei'nator  of  the  above  capa- 
city to  run  at  3,000  revolutions  per  minute,  together 
with  the  necessary  condensing  plant  and  accessories. 
The  following  ai'e  the  salient  features  of  the  plant 
to  be  provided  : — Turbine  :  Horizontal  type,  pre- 
ferably impulse  type  throughout,  or  combined 
impluse  and  reaction  type.  Steam  supplied  at  a 
pressure  of  12^  atmospheres  and  at  a  temperature 
of  300  deg.  Cen.  at  the  stop  valve.  Two  distinct 
governing  devices,  the  principal  one  operating  upon 
the  admission  va've  or  valves  and/or  the  principal 
distributor  through  the  medium  oif  an  electrically- 
loiitrolled  (lil  server  motor  so  as  to  provide  a.  maxi- 
mum speed  variation  of  5  per  cent  above  and  below 
the  normal.  The  auxiliary  governor  is  to  be 
adapted  to  cut-off  the  steam  supply  to  the  turbine 
sliould  the  maximum  speed  exceed  105  per  cent  of 
the  normal  speed,  and  to  be  operated  hy  hand  in 
case  of  need.  Alternator  :  Directly  coupled  to 
turbine  and  exciter.  Adapted  to  furnish  three- 
phase  50-cycle  current,  with  a  voltage  variation  of 
6,000  to  6,600  between  phases,  which  are  star 
connected.  Power  factor  8.  Exciter  to  work  at 
75  per  cent  of  full  capacity  when  alternator 
develops  10,000  kw.  Condensing  Plant  ;  To  be  of 
sufficient  capacity  to  maintain  a  vacuum  of  95^ 
per  cent,  under  conditions  of  full  load  by  the  aid  of 
sea  water  supplied  at  a  pressure  head  of  2  metres 
and  a  temperature  of  22  deg.  Cen.  Condensing 
pla.nt  to  he  located  under  the  turbo-alternator 
within  an  available  vertical  height  of  5'9  metres. 
Payment  will  be  made  as  follows  :  20  per  cent  on 
signing  the  contract.  50  per  cent  of  the  value  of 
the  p'ant  c.i.f.  Montevideo  against  receipt  of  bills 
of  lading,  and  the  ba'ance  of  .30  per  cent  in  two 
equal  in^^talments.  First  instalment  within  one 
month  of  satisfactory  installation,  and  the  final 
instalment  at  the  end  of  the  guarantee  period  of 
18  months.  Sealed  tenders,  with  quotations  in 
Uruguay  gold  pesos  only,  and  prepared  in  the  pre- 
scribed manner,  must  be  presented  at  the  Adminis- 
trative Offices  of  the  State  Electric  Light  Works 
before  11  o'clock  on  November  11.  A  deposit  of 
1.000  Uruguayan  gold  pesos  is  required.  Local 
representation  is  essential.  The  copy  (in  Spanish) 
of  the  conditions  of  tenders,  specification,  plans, 
etc.,  mav  be  inspected  in  the  Deuartment  of  Over- 
seas Trade  (Room  49).  35,  Old  Queen  Street, 
London,  S.W.I.    (Reference  6667/i'.L. /E.P.) 


Price  Reductions  of  Motor  Cars. — Crossley 
Motors  Ltd.  announce  that  they  are  putting  on  the 
market  a  new  four-cylinder  model,  and  are  substan- 
t'allv  reducing  the  prices  of  the  19*6  h.p.  and 
25/30  h. p.  models.  Tlie  new  model  has  a  horse- 
power of  12/14.  The  engine  has  detachable  head 
and  side-by-side  valves,  is  totally  enclosed  and 
automatically  lubricated.  The  general  ease  of  hand 
ling  makes  the  car  ideal  for  the  use  of  lady  drivers. 
The  price,  including  all-weather  side  curtains, 
electric  starter  and  liehting  set.  is  £475.  A  nev 
sports  model  is  also  being  introduced  at  £875  for 
the  four-seater  and  £845  for  the  two-seater.  The 
engine  is  guaranteed  to  give  a  speed!  of  75  mi" 
per  hour. 
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Engineering  Literature  of  the  Week. 

ABSTRACTS  OF  IMPORTANT  AND  INTERESTING  ARTICLES. 


SAND-BLAST  APPARATUS. 

It  is  sometimes  urg'ed  by  iiieii  in  indus- 
trial plants  that,  while  they  realise  the 
advantages  of  the  sand-blast  barrel,  the 
size  and  cost  of  the  devices  available  place 
them  beyond  the  needs  and  leach  of 
establishnients  handling'  small  woi-k  oi' 
having  only  a  small  output.  To  meet 
these  objections,  the  Pang'born  Corpora- 
tion, Hagerstown,  Md.,  have  introduced 
a  small  sand-blast  bariel  intended  for  irse 
in  the  snmll  bra.ss  foundry  and  for  deal- 
ing with  small  heat-treated  parts,  pieces 
to  be  galvanised,  jVlated  or  enamelled, 
and  woi-k  to  'be  machined  or  g-roiind. 

The  device  consists  of  a  sheet-metal 
dust-tig'ht  cabinet  or  hoiisiug  mounted  on  a 
.'^tructuial  steel  frame.  The  bottom  is 
hopper-shaped  to  receive  the  a!brasive,  and 
is  provided  with  a  feed-box  to  which  the 
hose  that  conveys  the  sand  to  the  nozzle  is 
attached.  Within  this  cabinet  or  housing- 
is  mounted  the  Ibarrel  drum,  which  is 
24  in.  in  diameter  and  16  in.  long.  The 
drum  is  constructed  of  perforated  sheet 
metal  and  is  mounted  on  a  shaft,  which  is 
provided  with  a  wonnwheel  that  meshes 
with  a  woi-m  on  the  main  driving  shaft 
and  gives  the  necessaiy  speed  reduction. 
The  whole  driving-  mechanism,  including 
the  tight  and  loose  pulleys,  is  contained  in 
a  cast  housing-  integral  with  the  structural 
steel_  frame  and  placed  outside  the  barrel 
housing. 

An  opening-  at  the  opposite  end  of  the 
barrel  receives  the  nozzle,  which  is 
mounted  on  a  swing-ing-  bracket.  The 
barrel  housing-  and  tlie  opeming  for 
the  nozzle  are  closed  !by  dusit-taght 
doors.  The  interior  of  the  Ibarrel  drum  is 
fitted  with  baffles  that  turn  the  load  as 
the  drum  rotates  slowly,  thus  ibring-ing  all 
pieces  and  all  faces  under  the  influence  of 
the  blast  action.  The  spent  abrasive 
drops  through  the  iwrf orations  in  the  drum 
into  a  screen  box  underneath  and  on  into 
the  hooper  for  use  over  ag-ain.  A  door, 
held  in  place  by  a  double  spring  latch, 
extends  the  whole  length  of  the  drum, 
and  an  opening  for  connection  to  an 
exhaust  system  is  provided  in  the  top  of 
the  cabinet. — The  Tinif.<i'  Tradr  Supple- 
ment. 


THE  DIELECTRIMETER. 

In  modern  electricity  generating 
stations  a  considerable  quantity  of  oil  is 
used  one  way  and  another,  and  its  main- 
tenance in  good  condition,  so  that  it  can 
be  relied  upon  to  function  satisfactorily 
in  the  manner  it  is  intended  to  do, 
'becomes  quite  an  undertaking,  especially 
if  suitable  apparatus  is  not  availa'ble. 

There  are  several  ways  of  reclaiming 
and  reconditionino'  oil,  among-st  which  is 
the  De  Tiaval  centrifug-al  method,  but  any 
system  of  purification  naturally  involves 
means  of  testing  oil. 

The  available  methods  of  doing-  so  are, 
however,  not  as  convenient  as  could  'be 
desired,  inasmuch  as  the  necessary  equip- 
ment is  expensive,  is  apt  to  ibecome  b\ilky, 
and  is  not  portable. 


Disadvantages  such  as  those  that  have 
'been  referred  to  should,  however,  be  easily 
avoided  'by  the  use  of  new  apparatus  that 
has  just  !been  placed  on  the  market  by  its 
sole  patentee  and  manufacturer,  Mr.  A. 
W.  Empson  A.M.I.E.E.,  etc.  It  is 
known  as  the  Dielectrimeter,  and  has 
been  specially  designed  as  a  portable  and 
convenient  instrument  by  means  of  which 
the  dielectric  strenn-th  of  transformer  and 
switcli  oils  is  I'apidly  and  readily  ascer- 
tainable. Vei-y  little  larger  than,  and  as 
easily  cai-ried  about  as,  an  ordinai-y  type- 
writer, it  consists  essentially  of  an  induc- 
tion coil  mounted  on  a  polished  mahog- 
any base,  and  capable  of  producing-  a  4  in. 
spark  in  air  'between  needle  points;  that 
is,  the  equivalent  of  about  77,000  maxi- 
mum, or  54   r.m.s.  volts. 

The  testing'  voltage  is  regulated  by 
means  of  a  varia'ble  spark  gap  between 
sphere  electrodes,  one  of  which  is  mechani- 
cally connected  to  a  scale  on  the  base  of 
the  instrument  immediately  in  front  of 
the  cell  that  (.-ontains  the  sample  of  the 
oil  to  'be  tested ;  the  scale  is  calibrated  to 
read  in  r.m.s.  values.  The  oil-test  cell  is 
])i  (>vided  with  \  in.  sphere  eleotrodes,  one 
of  which  is  adjusta!ble,  the  stems  of  the 
electrodes  being  mica  insulated  and  capped 
with  ebonite.  The  complete  cell  rests  in 
a  well  in  the  base  of  the  instrument,  and 
a  special  feature  is  the  facility  witli  wliicli 
the  electrodes  and  cell  can  be  adequately 
cleaned — an  important  consideration  that 
is  not  always  possible  with  apparatiis  of  a 
similar  nature. 

On  the  low-pressure  side  of  the  outfit 
are  fitter  a  fuse,  voltmeter,  ammeter,  and 
reversing  switches.  The  method  of  using 
the  device  is  simplicity  itself,  and  the 
power  required  to  operate  the  coil  is  from 
4'5  to  5  ampei-es  at  a  pressure  of  12  volts, 
obtained  from  a  small  battery  of  accumu- 
lators. The  !base  of  the  instrument 
measures  16  in.  by  14  in.,  its  overall 
height  is  OA  in.,  and  its  weight  28  lb. 
Carrying  cases  can  be  supjjlied  finished  in 
various  styles  to  suit  individual  tastes. — 
The  Electrical  Review. 


SECONDARY  CELLS. 

Whatever  the  future  of  direct  current 
foi'  powei-  transinission  scdiemes,  it  will 
undoubtedly  'be  used  for  years  to  come  in 
local  areas  and  in  private  plants;  in  many 
such  cases  secondary  cells  are  valuable 
adjuncts  and  certain  very  definite  advan- 
tages accrue  from  their  use. 

One  of  the  difficulties  under  which  they 
labour,  however,  is  the  necessity  for 
special  ventilation  and  the  provision  of 
distilled  water  to  make  up  evaporation. 
Both  of  these  troubles  can  be  minimised 
by  the  use  of  a  film  of  oil  on  top  of  the 
electrolyte,  a  simple  idea  that  has  ibeen 
used  in  many  other  connections,  and, 
indeed,  also  in  the  past  with  accumulators. 
The  usual  difficulty  has  been  the  gradual 
decomposition  of  the  oil  by  the  sulphuric 
acid,  !but  this  has  been  overcome  !by  the 
use  of  a  new  pure  petroleum  oil. 

A  remarkable  diminution  of  spray  and 


fumes  is  reported  from  gassing  cells  and 
the  evaporation  is  reduced  to  a  neg-lig- 
ible  amount.  A  film  only  about  ^in. 
thick  is  necessai-y  and  the  cost  should  'be 
more  than  covpi  eil  by  the  saving  in  special 
paints,  venlihiiiiig-  gear,  distilled  water 
and  in  other  directions. 

The  advantages  are,  of  course,  doulbly 
valuable  where  cells  of  the  portable  type 
are  in  use  with  steel  or  other  terminals. — 
Times  of  Lndin. 


STABILISATION   OF  OVERSEAS 
ENGINEERING  SUPPLY. 

British  expoiiers  liave  found  that  the 
national  reputation  for  solidity  of  character 
— ^for  conservatism,  if  you  will — is  a  great 
asset.  The  foreign  buyer  knows  that,  as  a 
rule,  he  can  obtain  the  same  kind  and 
quality  of  goods  year  after  year  from  the 
original  source  of  supply.  Needless  to 
say,  this  is  a  supremely  important  factor 
in  engineering.  To  the  buyer  of  a  costly 
machine  or  engine,  it  is  highly  necessary 
that  he  should  be  assured  of  supply  of 
new  parts  in  place  of  those  which  wear 
out.  Some  years  ago,  an  innocent  case  of 
"  dumping  "  was  brought  to  light.  A 
certain  highly-neputable  British  firm  of 
engineers  made  a  number  of  machines 
whicdi  British  manufacturers  would  not 
accept,  and  the  firm  sold  them  to  foreign 
manufacturers.  Years  afterwaids,  when 
a  new  generation  had  taken  over  the 
management  of  the  engineering  business, 
an  order  came  for  renewal  of  those 
machines.  At  first,  the  engineers  denied 
that  they  had  ever  made  such  machines, 
but  the  evidence  that  they  had  was  irre- 
sistible, and  after  a  search  the  drawings, 
records  and  patterns  were  unearthed.  The 
machine  is  now  on  the  market.  Such  a 
case  is  rare  in  the  annals  of  British  engi- 
neering, but  it  serves  to  illustrate  the  un- 
certainty which  is  one  of  the  hindrance- 
to  engineering  export.  Anothei-  evil  ot 
unregulated  engineering-  export  lies  in 
the  wide  fluctuations  which  occur  in 
prices.  Wlien  a  firm  has  a  large  stock  of 
machines  and  too  little  cash,  the  tempta- 
tion to  export  the  goods  for  what  they  will 
fetch  is  g-reat,  and  the  opportunity  is  not 
always  refxised.  In  fact,  certain  'branches 
of  manufacture  have  been  established  in 
lands  overseas  on  machinery  sold  far 
below  market  value  and  manufacturing- 
cost.  Unregulated  competition  between 
different  eng-ineering  firms  can  not  present 
any  such  assurance,  but  rather  adds  to  the 
feeling  of  insecurity  by  the  variations  in 
price,  design,  quality  and  g-eneral 
cliaiacter  of  the  machines  and  engines, 
plants  and  structures  which  are  ofPered. 
Restriction  of  the  enterprise  of  individual 
firms  in  the  export  trade  would  be  inad- 
ATsible,  even  if  it  were  possible,  but  any- 
one looking  at  the  facts  of  the  present 
situation  squarely  must  admit  that  some 
concerted  action  is  necessary  to  restore 
prosperity  to  the  business.  Organised 
etfort  for  the  develor^ment  of  British  engi- 
neering- export  would  not  involve  limita- 
tion of  the  enterprise  of  individual  firms. 
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The  one  thing-  demanded  ^by  the  overseas 
importers!  of  engineering  prodnrti>  i:- 
seciuity,  cei'tiiin'ty  that  what  they  lbii\- 
will  he  foithcoming  on  demand  and  at 
prices  reasonably  stable.  Snoh  a 
girarantee  should  not  be  diffienlt  to 
establish.  At  present,  eondiiions  in  the 
industry  at  home  tend  i()\v;n(N  >l;iliility, 
and  this  satisfaotory  staie  of  affairs  niig-ht 
well  reflect  itself  in  the  stabilisation  of 
overseas  engineering  snpply.  What  form 
the  organisation  of  export  shonld  take 
must  be  left  to  the  engineering  firms 
engag'ed  in  the  trade  to  determine,  but 
that  it  would  be  welcomed  by  engineers 
and  machinery  users  in  lands  OA^eiseas 
admits  of  no  doiibt.  — Tlie  RrifisJi  En/ji- 
nccrs  E.rporf  Jnvrnal. 


WASTE  HEAT  IN  STEEL  INDUSTRY. 

In  the  case  of  a  furnace  producing  GOO 
Ions  per  day,  a  w^aslier  is  provided  to  clean 
the  gas,  the  blast  is  furnished  by  turbine 
blowers,  and  the  surplus  gas  is  emjiloyed 
for  the  generation  of  electricity.  In  this 
case  the  coke  used  per  ton  was  1,9501b., 
the  gas  yield  per  pound  of  coke  amounting 
to  71  cubic  feet  at  95  B.Th.U.,  with  a  gas 
yield  of  58,000  cubic  feet  per  minute,  and 
a  stove  consumption  of  27  per  cient.  Here 
-10,001}  cubic  feet  of  gas  per  minute  was 
available  for  steam  generation.  From 
tliese  figures  it  was  asoeatained  that 
1^4,000  lb.  of  steam  per  htmr  could  be 
g-enei-ated  at  a  pressure  of  225  lb.  and 
125  deg\  Fall.  .sui)erheat ;  the  equivalent 
evaporation  from  and  at  212  deg.  Fah. 
wais  151,000  lb.  per  hour.  After  providing 
for  the  turbo-blower  and  all  auxiliaries,  it 
wias  shown  that  ()9,000  lb.  of  .siteam  per 
hour  was  available  for  generating 
electricity,  which  after  supplying  eleotric 
power  to  the  furnace  equipment  left  a 
surplus  of  3,500  kw. 

A  heat  balance  analysis  for  an  open- 
hearth  furnace  and  waste-heat  boiler 
would  show  that  56,00'0,00O  B.Th.F.  ]>er 
liour  is  delivered  to  the  furnace  in  the 
form  of  producer  gas,  where  81,000,000 
is  consumed  by  the  furnace  and  lost, 
leaving  15,000,(100  to  be  used  in  the  waste- 
heat  lioileir,  of  which  about  9,000,000  or 
10,000,000  is  passed  to  the  stack  at  a 
temperature  of  around  500  deg-.  Fah. 

When  considering  an  installation  for 
the  utilisation  of  these  waste  heats  from 
steel  plant,  it  must  be  remembered  that 
blast-furnace  gas  has  a  B.Th.U.  value  of 
only  about  95,  which  compares  with 
500-000  B.Th.U.  for  coke-oven  ga,s.  Tlmiis, 
is  is  not  i>ra^4icalble  to  store  blast 
furnace  gas,  and  to  achieve  good  results 
it  must  be  employed  virtually  as  it  is  pro- 
du!ced  for  use  in  the  furnace.  Where  this 
gas  is  used  for  conversion  into  eleatricity  it 
is  obviously  most  unlikely  that  the  peak 
hyad  of  the  electrical  plant  and  a  sufficient 
su])ply  of  gas  to  meet  this  peak  load 
will  coiu'cide.  In  such  a  case  the 
peak  load  may  be  met  by  auxiliaay 
l)(>wer  eciuip-ment  or  reinifoncement  in  the 
shape  of  coal  firing.  This  applies  parti- 
cularly to  small  plants,  where  only  one 
furnace  is  in  use.  Where  three  or  more 
furnaces  are  ojierated  this  sitiration  is  not 
^o  likely  to  arise.  If  anxiliary  firing  luas 
1o  be  jesorted  to,  then  coke  br(>eze,  oil  or 
coke-oven  gas  are  valnable  aids. — .l/r//;- 
cJictler  Guardian  CoiimicrciaJ . 


ELECTRICAL  METHODS  FAR 
AFIELD. 

Some  people  seem  to  have  the  impres- 
sion that  the  advantages  of  electricity  are 
only  worth  considering-  when  a  public 
supply  is  available.  Yet  the  work  to  be 
done  by  independent  generation  in  un- 
cultivated areas  is  immense.  We  do  not 
refer  to  country-house  lighting-;  we  have 
in  mind  such  things  as  drilling,  tamping, 
and  screwing  machines  on  the  bioad 
praiiie.  The  methods  adopted  in  France 
during'  the  war  have  taught  us  much. 
Railways  had^  to  be  laid  at  lightning 
speed.  It  was  found  that  by  using  port- 
able generating  sets  and  electrical  laboui- 
saving"  appliances  the  .sleepers  could  be 
seated,  bored  for  coach-screws,  adzed  for 
rails,  and  generally  made  ready  more 
rapidly  than  they  were  delivered  on  site. 
An  electrical  device  tightened  up  the 
nuts,  hiilis,  and  sci  ew.s^ — the  same  machine 
could  unscrew  them — and  the  ballast  was 
so  effectively  tamped  that  heavy  tiains 
could  forthwith  run  full  speed  over  the 
new  track. 

It  is  only  thanks  to  electrically-driven 
labour-saving-  appliances  that  some  con- 
tracts can  profitably  be  carried  out  at  all. 
(''ompressed  air  drives  a  host  of  these 
devices  at  present,  such  as  rock-drills, 
roa(l-x)icks,  riveting-hammers,  and  so  on. 
An  electric  drive  will  sooner  or  later  dis- 
place these.  And  even  in  the  making-  of 
a  new  highway  or  its  repair  a  supply  of 
electi'icity  will  become  so  essential  that  if 
no  distributing  mains  are  near  a  small 
generating  set  will  be  used.  The  tendency 
is  already  visible  in  many  places,  and  it  is 
most  eloquent  of  the  advantag'es  of  elec- 
ti  ical  methods,  for,  obviously,  the' genera- 
ting" efficiency  in  the  first  place  must  be 
low.  In  fact,  there  are  some  cases  in 
which  the  cost  per  unit  is  quite  a  minor 
factor  in  the  equation.  Electricity  must 
be  used  because  it  gives  one  an  ideal 
method  of  applying  the  tool  to  its  work. — 
77/ r  EJfctiical  Times. 


EMERGENCY  GENERATING  SETS. 

Now  that  shipping  conveisation  .still 
tends  to  centre  round  the  Egypt  ami 
Hanimonia  disaisfers  and  the  c|nastion  of 
the  isiafety  of  life  at  sea,  it  is  only  natiii-al 
that  tlie  siibjecf  of  emergency  generating 
ijistaUations  sHioaild  come  in  for  theii'  full 
share  of  the  talk.  For  there  is  nothing 
that  leads  to  panic  f|uite  so  much  as  dark- 
ness, and  nnuiy  of  our  fir.st-class  liners 
to-day  are  fitted  wiith  boat-loiweiing  gear 
that  cannot  well  be  worked  without 
eleotric  power.  There  are  few  British 
paissenger  ships  which  are  not  in  advance 
of  tile  present  leit(M-  of  the  regulations, 
and  the  emergency  lighting  and  power  set 
driven  by  an  intei-nal-icoimbustion  engine 
on  one  of  the  uppeir  deicks,  and  well  out  of 
the  reach  of  the  water  until  the  ship  is 
actualy  sinking  is  now  almost  universal. 
Which  is  all  veay  well  in  its  way,  and  on 
])aper  appears  to  do  everything  that  h'- 
recjuired,  h\ii  in  ]»iactice  there  is  a  strong 
possibility  that  things  will  woik  out 
differently.  Imagine  the  not  unlikelv 
circumstance  of  a  ship  being  holed  in  such 
a  way  that  the  primary  generating  sets 
are  piit  out  of  action  at  once  and  the  ship 
plunged  into  darkness.  One  of  the 
engineers  has  to  grope  his  way,  ]irobably 
from  the  very  bowels  of  +l>o  s\up,  up  to 


the  upper  deck  and  find  the  emergency  set 
in  the  dark.  Internal-combustion  engines 
are  often  difficult  to  start  up  under  the 
most  advantageous  ciicumstances,  but 
wlieii  ]>i;u  tically  everything  lias  to  be  done 
by  the  sense  of  touch  there  is  almost 
certain  to  be  a  delay.  By  the  time  it  is 
under  way  there  is  every  chance  that  the 
slii])  lias  taken  su'ch  a  list  that  half  her 
l)()ats  are  irselcss,  and  then,  of  course, 
anytliing  may  1ia|)])en.  A  well-known 
North  .\tlantic  cliicf  engineer,  however, 
has  got  to  tl)e  bottom  of  the  matter,  and 
v>'itli  the  cordial  concurrence  of  his  owners 
has  taken  to  giving  orders  for  the  emer- 
gency set  to  be  staited  up  as  soon  as  the 
ship  runs  into  fog. — Jnvi  nal  of  Commerce . 


ROTARY  AND  RECIPROCATING 
MACHINE  TOOLS. 

Recent  developments  in  machine  shop 
practice  make  it  particularly  opportune 
just  now  to  examine  the  relative  rates  of 
piogiess  in  the  design  and  use  of  rotary 
and  reciprocating  machine  to(ds,  and  to 
estimate  to  what  extent  advances  in  the 
two  classes  have  been  interdependent. 
A  rotary  nuuhine,  the  lathe  has  always 
been  at  kiiowledged  the  king  of  tools;  but 
it  was  a  very  petty  monarch  until  the 
introductit)n  of  the  slide  rest  transformed 
the  tool  into  a  machine  tool,  whose  lineal 
descendants  now  include  the  vertical 
boring  mill,  the  automatic  turning' 
machine,  and  the  cylindrical  grinding 
machine.  In  the  slide  rest  also  we  find 
the  principle — a  tool  con.strained  by 
guides  to  travel  in  a  straight  line — which 
was  em'bodied  in  the  first  planing  machine 
and  subsequeiitly  in  the  shaper  and 
slotter. 

Up  to  this  point  there  were  few  demar- 
cation difficulties  between  flie  two  types 
of  tool;  rotary  machine  tools,  in  which 
the  tool  or  work  revolved,  were  used  for 
l)roduci]ig  cylindrical  surfaces  or  surfaces 
of  revolution  :  reciprocating  to(ds  were 
adapted  for  forming  plane  surfaces. 

Complications  first  began  to  arise  with 
the  development  of  the  milling  machine, 
for  here  was  an  apparatus  emi)loying 
rotary  cutters  wiiicli  was  ca])able  of  fini.sh- 
ing  plane  surfai  es,  combinations  of  plane 
surfaces  and  many  types  of  curved 
surfaces  far  more  quickly  than  any  kind 
of  reciinocating  machine.  W^ien,  later 
on,  the  surface  grinding  machine  was 
perfected  and  brought  into  general  use, 
it  seemed  no  longer  possible  to  doubt  that 
^lie  re'ciprociating"  class  of  tool  was  steadily 
losing  ground  in  favour  of  the  rotary  type. 
Still  further  advances  in  the  use  of  milling 
cutters  have  enabled  them  to  act  as 
powerful  auxiliaries  to  the  lathe  itself  on 
work  which  at  one  time  was  considered 
pure  lathe  work.  One  such  application  is 
found  in  the  thicad-milHng  machine,  and 
anothei'  in  specialised  milling  machines 
',L;.ied  for  tooling  the  craiik])ins  of 
motoi'  car  engine  erankshafts  in  one 
revolution  of  the  shaft. 

It  is,  of  course,  not  in  the  least 
surprising  that  machine  tool  makers 
should  find  thenrselves  carried  along  a 
road  parallel  to  those  traversed  by 
engineers  in  othei'  branches  of  the  pro- 
fession. Rather,  it  wonld  have  been 
remarkable  to  have  seen  the  steam  tuibiiie 
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supplanting-  llii'  reciproL-al iny  engine,  Ike 
centiilugai  pump  taking'  the  place  more 
and  nn)re  of  the  lam  pump,  and 
prodigious  eftoits  being  devoit'd  to  the  dis- 
cover\'  ot  a  pract n-ahle  ga.s  turbine,  w  ith- 
oua  an  analogous  tendeiiey  showing  itseif 
iu  the  workshop. 

By  the  adoptn)n  of  rotary  processes  for 
cutting  metals  we  not  only  eliminate 
inertia  troubles,  but  we  save  the  time  lost 
during  the  idle  strokes  of  the  recipro- 
cating- machine,  while  gang-  milling-  and 
continuous  milling-  offtn-  boundless 
possibilities  of  rapid  production.  It  is  all 
the  nn)re  interesting,  therefore,  to  find 
that  in  at  least  two  directions  the  recipro- 
cating tool  has  of  late  been  asserting  itself 
quite  vigorously. — H.  Addison  in  Engi- 
luciiruj  Review. 

MOTOR  TAXATION  BY  "USER." 

The  number  and  diversity  of  the 
schemes  that  have  been  put  forward  in 
substitution  for  the  system  of  nn)toi 
vehic  le  taxation  now  in  force  eloquently 
suggest  that  the  task  of  finding-  a  work- 
able and  equitable  alternative  is  less 
simple  than  might  at  first  have  been 
supposed.  While  it  is  generally  accepted 
that,  whatever  the  details  may  be,  "  taxa- 
tion in  direct  projiortion  to  road  user  " 
must  be  the  guiding-  principle,  in  spite  of 
the  ostensible  attractiveness  of  the 
"  simple  tax  on  fuel  "  of  whic  h  so  much 
has  been  heard,  it  becomes  iiu-ieasingly 
doubtful  whether  such  a  tax,  in  itself,  can 
satisfai-torily  ineet  present  conditions  and 
i-eijuirements.  If  it  were  a  fact  that  mile- 
age run  was  the  only  t-riterion  of  road 
user,  there  could  be  nothing-  better.  This, 
however,  is  notoriously  far  from  being  the 
case — at  present.  x\s  thing-  are,  to  arrive 
at  a  basis  of  taxation  that  shall  corre- 
spond as  accurately  as  possible  to  actual 
"  road  user,"  we  must  take  into  account 
not  only  fuel  consumption,  but  road  icon- 
sumption  (otherwise  road  destruction)  as 
v.ell.  This  need  arises  from  the  fact  that 
some  types  of  vehicles  have  a  more  rapid 
deterioirating-  effect  upon  the  roiads  than 
others.  That  is  a  factor  which  must  be 
reckoned  with  in  framing-  any  new  scale 
or  system  of  taxation,  and  it  is  almost 
inevitable  that,  whatever  cliianges  may 
be  made,  thea-e  mnsit  be  excersised  sonie 
measure  of  discrimination  as  between  the 
destructive  and  the  non-desfructive  class 
of  traffic. 

TTence,  it  will  lie  lealised  that  a  duty  on 
motor  sjiii  it  alone  is  not  a  solution  of  the 
problem  of  taxation  in  proportion  to  road 
user.  So  long'  as  a  large  proportion  of 
our  road  mileage  is  inadequate  for  np-to- 
date  traffice  conditions,  -so  long  will  this 
be  the  case.  It  therefore  follows  that  not 
until  we  have  reached  a  standard  of  road 
construction  that  will  not  suffer  special 
or  noticeable  danuige  by  the  passage  of 
heavy  vehicles  will  "  a  simple  tax  on 
fuel  "  be  logical  or  practical. 

We  are  thus  in  the  position  of  having 
to  wait  for  better  roads  before  we  can 
reasonably  expect  any  reduction  of  taxes 
on  vehicles.  To  make  those  bctici-  roads 
'Will  involve  heavy  expenditure  in  the 
immediate  future,  but  it  would  be 
followed  by  considerable  saving  after- 
wards. Experience  in  London  shows  tliat 
n  standaird  of  road  construction  equal  to 
the  maximum  demands  of  heavy  traffic  is 


i!ot  an  extravagance — if  coMly  at  fiist,  it 
is  by  far  the  most  economical  in  the  long- 
run.  If,  therefore,  the  present  heavy 
M'hicle  users  reconcile  tnemselves — as 
probably  in  the  end  they  will  be  com- 
pelled— ^to  taxation  now  ratlieir  heavier 
and  more  complicated  than  they  like,  they 
ought  to  sec-ure  some  quid  pro  quo.  This 
should  take  the  form  of  a  road  policy  such 
as  thatt  just  outlined — ^one  of  roads  fuify 
adequate  to  all  present-day  traffic  needs, 
(jriven  that,  there  will  be  no  need  to  dis- 
criminate as  between  one  class  of  vehicle 
and  'another.  The  factor  of  road 
destruction  will  not  need  to  be  considered, 
and  as  fuel  consumption  will  be  the  only 
test  of  "  road  user,"  "  the  simple  fuel 
tax  "  will  become  a  realisable  ideal, 
exceiJ-ting  in  regard  to  steam  and  electric 
vehicles,  for  which,  in  any  case,  special 
treatment  is  neceissary.  Meanwhile,  how- 
ever, we  have  a  state  of  transition  for 
which  to  provide — of  temporary  con- 
ditions demanding-  temporary  measures. — 
Motor  T ransport. 


THE  TECHNrCAL  SUPERVISION  OF 
PLANT  LUBRICATION. 

One  of  the  nnjst  essential  features  in 
bringing  about  reductions  in  cost  of  plant 
lubrication  and  upkeep,  and  increasing 
the  efficiency  of  machine  operation,  is 
that  of  daily  and  heavy  inspections, 
properly  and  logically  carried  out.  In 
planning  for  heavy  inspectioirs,  their 
frequency  will  demand  attentdon.  In 
general,  typeis  of  machines,  manner  of 
lubrication,  extent  of  operation,  intelli- 
gence of  operators  and  locality  should  l)c 
considered,  and  the  periods  for  heavy 
inspections  decided  upon  in  co-operation 
with  the  master  mechanic.  Whatever  the 
above  conditions  may  warrant,  a  cursory 
daily  inspection  sliould  be  made  if 
possible,  covering  the  entire  plant.  Thus, 
faulty  details  can  be  discovered  and 
corrected  before  they  have  time  to  develop 
into  serious  trouble  and  cause  lengthy 
shut-downs  foir  re2>air.  This  inspection 
could  normally  lie  nmde  iu  an  bour  or 
two,  depending  on  the  size  of  the  plant, 
facilities  for  traversing  same  and  location 
of  lubricating  appliances. 

The  so-called  heavy  inspection  should 
be  planned  to  be  as  thorough  as  possible. 
It  should  cover  all  parts  that  would  under 
ordinary  circumstances  be  subject  to  wear 
or  damage.  In  arranging  for  it,  the  life 
of  all  machinery  involved  also  should  be 
considered,  as  well  as  the  manner  in 
which  operation  is  carried  out,  for  on 
such  factors  should  be  based  the  judg-ment 
as  to  normal  wear  and  tear.  Such  an 
inspection  should  cover  complete  testing 
of  all  lubricating  devices,  cleaning  where 
necessary,  washing  bearings  and  filling-  oil 
reservoirs  and  lubricator  tanks  with  fresh 
oil.  It  is  also  advisable,  in  the  case  of 
he  avy  machinery  subject  to  hard  service, 
to  remove  bearing  loaps,  cylinder  heads, 
etc.,  and  inspect  interior  wearing- 
surfaces.  On  such  inspection  will  depend, 
to  a  great  extent,  the  ultimate  useful  life 
id'  such  parts,  because  only  by  taking- 
clown  can  file  effects  of  the  lubricant  be 
judged  as  to  suitia.bility,  iiai:e  of  feeding, 
manner  of  application,  aize  of  oil  piping, 
arrangement  of  oil  ducts,  etc.    It  should 


h-i  jemembered  thi-oughout  that  excessive 
apjdication  of  oil  will  normally  not 
imj)rove  lubrication,  and  that  it  only  leads 
ultimately  to  excessive  waste  and 
unnece.sisary  expense. — A.  I*\  Brewer,  in 
Iiul usfrial  M iUiuyciinnt. 


CREEN  SAWDUST  AS  FUEL. 

Green  sawdust  can  probably  be  con- 
sidered as  a  fuel  factor  oidy  in  country 
factoiiet*.  Many  of  the  boiiei-  grates  are 
fitted  for  coal,  m  which  case  the  sawdust 
filters  througli  into  the  ashpit  without 
being  burned.  Another  leason  is  that 
even  if  they  have  wood  grates,  they  either 
have  not  the  proper  elements  to  bum  with 
it,  or  they  hwrj  a  live  fire,  which  not  only 
means  that  the  steam  pressme  immediately 
begins  to  drop,  biut  a  solid  mass  has  been 
formed  thi-ough  which  the  fire  must  eat 
its  way  before  it  can  come  in  contact  Avith 
the  boilei'. 

A'S'hen  green  sawdust  is  used,  two 
elements  must  be  consideiJMl.  First,  the 
pit(!h  (if  from  pine)  creat Jr  a  tremendous 
dense  black  smoke,  which  has  a  decided 
tendency  to  cover  the  boiler  and  flues  with 
a  heavy  coating  of  ,soot.  Second,  the  saw- 
dust being  green  generates  a  certain 
amount  of  steam,  which,  as  all  engineers 
know,  has  a  tendency  to  eat  the  mortar  oi' 
fireclay  and  loosen  the  setting.  To  over- 
come these  dilficulties  the  following  works 
out  to  good  advantage:  If  possible,  house 
a  lot  of  sawdust  during  the  wintei  Avhen 
the  mills  are  sawing  lumber. 

A  most  excellent  method  is  to  connect  a 
pipe  with  the  exhauster  (that  is,  if  your 
boiler  is  ted  in  this  manner),  running  the 
other  end  into  a  bin  filled  with  the  green 
sawdust.  This  then  enteis  the  exhauster 
with  the  dry  sawdust  and  shavings  from 
the  factorv  fluxing  nicely,  which  not  onl.\ 
holds  the  light  dry  fuel  from  burning  up 
so  fast,  but  has  a  tendency  to  cany  it  down 
on  to  the  gTates  where  it  belongs,  instead 
of  being  burned  before  it  lands  there,  or 
blown  over  the  bridge  wall  into  the  com- 
bustion chamber.  A  damper  in  the  ])ii)e 
will  regulate  the  amount  of  sawdust 
ie(|uired,  but  the  fireman  will  have  to  keep 
watch  and  see  that  jdenty  of  sawdust  is 
kept  within  sucking  distance  of  the  ])ii)e. 

Another  good  wtiy  is  to  make  a  bank  of 
gresn  siawd\ist  next  to  the  bridge  Avall : 
alter  it  has  been  there  a  short  while,  pull 
it  back  over  the  live  fire.  This  enables  it 
to  dry  decidedly,  but  tbe  ])itch  is  still 
•there,"  iu  a  changed  form.  Tbis.  then, 
when  it  strikes  the  hot  (oals,  will  burn 
very  rapidly,  making  a  very  hot  fire;  but 
another  bank  sbould  immediately  be  i)ut 
in,  as  tbe  grates  are  liable  to  be  ex])Osed. 
— Macliinc  Wi'oil iniiker. 


REVIEW. 

Sp-Vi;ki.n-g   Plt^gs.      By   A.    P.  Young 
and  H.  Warren.     Sir  I.  Pitman  & 
Sons  Ltd.     2s.  Gd.  net. 
This  book  contains  all  that  users  need 
know  about  sparking  plugs,  and  designers 
and  students  will  find  it  veiy  helpful.  It 
is   divided    into   five    chapters,  entitled 
'•Eb-ctric    Ignition,"     "Sparking  Plug 
Design,"   "S]iarking  Electrodes,"  "Coni- 
position  and  Picpertieis  of  Plug  Insulators" 
and  "Standard  Plugs  Described." 
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Commercial  Notes  and  News. 


COMPANY  NOTES. 


Thos.  W.  Ward. — The  prepaiation  of  the  two 
years'  balance  sheet  to  June  is  postponed  pending  a 
settlement  with  the  Inland  Revenue  re  excess  pro- 
fits. Quarterly  dividends  at  the  rate  of  5  per  cent 
per  annum  on  the  first  and  second  preference  and 
employees'  shares  will  be  paid. 

DuNLOP  Rubber  Co.  Enquiry. — At  a  meeting  of 
shareholders  in  tiie  Dunlop  Rubber  Co.,  a  resolution 
was  unanimously  passed  giving  additional  powers  to 
the  committee  which  is  investigating  the  circum- 
stances which  produced  the  unsatisfactory  results  for 
1920-1921.  Mr.  F.  A.  Szarvasy,  chairman,  read  a 
letter  from  Sir  Arthur  Whinney,  who  said  that 
in  the  course  of  their  enquiries  statements  of  a  very 
serious  nature  had  been  made,  rendering  it  neces- 
sary tliat  evidence  should  be  taken  on  oath  and  the 
books  and  vouchers  of  the  company  examined.  All 
information,  added  Sir  Arthur,  had  been  readily 
supplied. 


Partington  Steel  &  Iron  Co. — The  results  of  this 
firm  for  the  year  ended  June  show  a  profit,  after 
providing  £85,978  for  interest,  of  £10,389.  With  the 
amount  brought  in,  £34,717,  provides  a  balance  of 
£45,106.  Dividends  on  the  preference  shares  at 
the  rate  of  6  per  cent  per  annum  were  paid  in 
December  and  June  last  amounting  to  £21,000.  The 
directors  recommended  that  no  dividend  be  paid  for 
the  past  year  on  ordinary  shares,  and  that  the 
balance  of  £24,106  be  carried  forward.  The  profit 
for  last  year  amounted  to  £89,288  and  the  dividend 
of  10  per  cent  was  paid. 

Dalmellington  Iron  Co. — The  report  of  this  com- 
pany shows  a  profit  of  £35.401  for  the  past  year, 
compared  with  £38,270  for  1920-1921.  The  am'ount 
brought  forward  was  £7,577,  making  a  total  sum 
available  of  £42,975.  The  final  dividend  of  (id.  per 
share  makes  the  distribution  on  the  ordinary  shares 
5  per  cent  for  the  year.  The  final  dividend  for  the 
previous  year  was  9d.  per  share,  making  7^  per  cent 
for  the  year.  An  amount  of  £6,875  is  carried 
forward. 


Pearson  &  Knowles. — The  profits  of  this  firm 
have  dropped  nearly  50  per  cent — from  £78,919  to 
£40,917 — and  naturally  the  dividend  has  been  pro- 
po'ttionately  reduced — from  10  per  cent  to  5  per 
cent.  In  order  to  pay  this  dividend  it  has  been 
necessary  to  draw  upon  the  balance  brouglit  in  from 
the  previous  year.  The  balance  to  go  forward 
will,  therefore,  only  be  £59,912,  compared  with 
£80.750.  Tlie  company's  reserve  fund  remains  at 
£350,000,  and  the  investment  account  figures  at 
£1,773,227,  which  is  largely  represented  by  holdings 
in  subsidiary  undertakings. 


Vulcan  Motor  &  Engineering  Co. — A  loss  of 
£421,205  is  reported  by  this  firm  for  the  year  1921, 
following  on  a  loss  of  £434,261  in  1921.  From  this 
£454,560  is  deducted  for  excess  profits  duty  and 
reserves  written  back,  leaving  a  net;  loss  for  tiie  two 
years  of  £400,095.  For  eadh  of  five  years  to  1918-19 
20  per  cent,  free  of  tax,  was  paid.  In  May.  1920, 
470,000  ordinary  shares  were  offered  to  the  share- 
holders at  par.  About  75  per  cent  of  the  capital  is 
now  held  by  Harper,  Bean  Ltd. 


Samuslson  Transport  Co. — Sir  Alex.  D.  Gibbons, 
presiding  at  a  meeting  of  sliareholders  of  the 
Samuelson  Tra,nsport  Ltd.,  proposed  a  resolution 
declaring  that  the  company  could  not,  by  reason  of 
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it.s  liabilities,  continue  business,  and  that  the  com- 
pany should  be  wound  up  voluntarily.  Sir  Reginald 
Brade  said  the  course  proposed  was  the  only  one 
open  to  the  shareholders.  The  authorised  capital 
was  £150,000,  the  total  amount  issued  being 
£86,121.  The  debenture  debt  was  £31,700,  and  the 
unsecured  liabihties  were  about  £12,500.  There 
were  in  the  service  of  the  company  71  motor  cars 
and  vans,  but  the  realisation  of  these  assets  would 
scarcely  yield  sufficient  to  pay  off  the  debenture 
debt.  The  policy  of  the  debenture  holders  was 
against  a  realisation.  The  resolution  to  wind-up  the 
company  was  eventually  carried  by  the  requisite 
three-fourths  majority,  and  Sir  Reginald  Brade  was 
appointed  liquidator. 


NEW  COMPANIES. 


Bankart  &  Waite  Ltd. — Private  company.  Regis- 
tered August  25.  Capital  £2.000  in  £1  siiares.  To 
carry  on  the  business  of  architects,  surveyors, 
engineers,  designers  of  buildings  or  parts  thereof, 
etc.,  and  to  adopt  an  agreement  with  G  .P.  Bankart 
and  C.  L.  Wnito.  The  permanent  directors  are  :  C. 
L.  Waite  ((  i i.i nuiii  11 ) .  and  G.  P.  Bankart.  Regis- 
tered office  :  27,  Yuikersgate,  Malton,  "^I'orks. 

Lancashire  Steel  Building  Co.  Ltd. — Private  com- 
pany. Registered  July  17.  Capital  £10,000  in  £1 
shares.  To  acquire  the  business  of  builders  and 
constructional  engineers,  carried  on  by  A.  E.  Lanca- 
shire, E.  W.  Adams,  A.  S.  Egerton,  J.  Lancashire, 
H.  E.  Davies  and  J.  H.  Dean,  at  Bank  Street 
Chambers  and  St.  Peter's  Works,  Warrington,  as 
"Lancashire  &  Staff."  The  first  directors  are: 
A.  E.  Lancashire  (chairman)  and  E.  W.  Adams. 
Qualification  :  £200.  Registered  office  :  Bank 
Street  Chambers,  Bank  Street,  Warrington. 

Shelford  &  Crowe  Ltd. — Private  company. 
Registered  July  17.  Capital  £1,000  in  £1  shares. 
To  carry  on  the  business  of  garage  proprietors, 
engineers,  tool  and  gauge  makers,  ironfounders, 
machine  manufacturers,  electricians,  motor  car 
body  builders,  dealers  in  and  makers  of  motor 
accessories,  etc.  The  first  directors  are  :  J.  H. 
Shelford,  H.  C.  Crowe  and  A.  F.  Briden.  Regis- 
tered office  :  High  Street,  Stevenage,  Herts. 

Unimatic  Engines  Ltd. — Private  company.  Regis- 
tered August  12.  Capital  £10,000  in  £1  shares.  To 
carry  on  the  business  of  engineers,  manufacturers 
of  intertjal  combustion  engines  and  other  machinery, 
tool  makers,  founders,  shipbuilders,  etc.,  and  to 
adopt  an  agreement  with  W.  R.  Gillespie  for  the 
acquisition  of  certain  patents  and  a  trade  mark 
relating  to  improvements  in  reversing  mechaniam 
for  internal-combustion  engines,  etc.  The  directors 
are  to  be  appointed  by  the  subscribers.  Solicitors  : 
W.  T.  Hick  &  Co.,  Broad  Street  House,  New  Broad 
Street,  E.G. 

]\[ersey  Insulation  Co.  Ltd. — Private  company. 
Registei'ed  August  8.  Capital  £150,000  in  £1  shares. 
To  carry  on  the  business  of  refrigerating  engineers, 
mainifacturers,  suppliers,  fitters  and  repairers  of 
refrigerating  and  insulating  plant,  appliances  and 
materials,  shipfitters  and  repairers,  shipwrights, 
contractors,  shiprepairers  and  owners,  ship- 
chandlers,  electricians,  etc.  The  first  directors 
are  to  number  seven,  of  whom  one  is  to 
be  nominated  by  the  British  &  Argentine 
Steam  Navigation  Co.  Ltd.,  one  by  Sir  Hem'y  M. 
Grayson,  Bart.,  one  hy  the  Federal  Steam  Naviga- 
tion Co.  Ltd.  and  the  New  Zealand  Shipping  Co. 
Ltd.,  one  by  the  Roya.l  Mail  Steam  Packet  Co. 
Ltd.,  one  by  the  Houlder  Line  Ltd.,  one  by  J. 
Larking,  and  one  by  J.  F.  Breen.  No  list  of 
directors  is  filed  yet.  but  W.  C.  Warwick  signs  as 
a  director.  Qualification  :  £.500  shares,  held  by  the 
director  or  his  nominator.  Registered  office  :  58-64, 
Strand  Road,  Bootle. 

Motors,  M;iiiiiiM'iy  and  Metals  Ltd. — Private 
company,  lii  -  i^n ml  August  1.  Capital  di5,000  in 
£1  shares.  To  take  over  (1)  the  business  of  a 
general  engineer,  manufacturer  of  engineering 
specialities,  millwiight  and  dealer  in  machinery  and 
motor  cars  caitied  on  by  H.  G.  Smith  at  Chiswick 
J^ark  Works,  Kent  Road,  and  40,  Rothschild  Road, 
Acton  Green,  and  also  the  rights  of  the  said  H.  C. 
Smith  in  a  patent,  No.  13,186  of  1922,  relating  to  a 


swivel  vice:  (2)  the  rights  (jf  Elizabeth  F.  Cavender 
and  A.  E.  Thonips  ni  m  a-  provisional  patent,  No. 
26,424  of  1921,  tor  econnmising  petrol  with  reference 
to  internal-combustion  engines;  and  (3)  the  rights 
of  W.  H.  Cavender  and  H.  G.  Smith  in  a  provi- 
sional patent.  No.  17,807  of  1922,  being  an  improve- 
ment relating  to  distribution  f.n'  electric  ignition 
for  internai-conibustion  engines.  The  first  directors 
are  to  be  appointed  by  the  company.  Qualification  : 
£250.  Registered  office  :  Chiswick  Park  Works, 
Kent  Road,  Acton  Green,  W. 

Britannia  Foundry  Co.  Ltd. — Private  company. 
Registered  July  28.'  Capital  £10,000  in  £1  share's. 
To  acquire  the  business  formerly  carried  on  by  the 
late  A.  P.  Smith  at  Coventry,  as  the  "  Britannia 
Foundry  Co.,"  to  adopt  an  agreement  with  P.  G. 
Loveitt,  as  executor  and  trustee  of  the  late  A.  P. 
Smith,  and  to  carry  on  the  business  of  founders  in 
iron,  brass,  gunmetal,  bronze,  aluminium,  and  other 
metals,  engineers,  machine  and  engineering  tool 
makers,  etc.  The  subscribers  are  to  appoint  the 
first  directors.  No  qualification  required. 
Remuneration  (except  managing  director),  as  fixed 
by  the  company.  Solicitors  :  R.  A.  Rotherham  & 
Co.,  38,  Bailey  Lane,  Coventry. 

Contiola  Engineering  Co.  Ltd. — Private  company. 
Registered  July  31.  Capital  £1,750  in  £1  shares. 
To  take  over  the  business  of  manufacturers  and 
factors  of  gas  controllers  carried  on  at  International 
Exchange,  Church  Street,  Birmingham,  by  Controla 
Engineering  Co.  Ltd.  (in  liquidation).  The  fir.st 
directors  are  :  R.  A.  Boucher-Giles  (permanent)  and 
A.  C.  Brown  (secretary).  Registered  office  :  Inter- 
national Exchange,  Church  Street,  Birmingham. 

Sipauls  Ltd. — Private  companv.  Registered 
August  4.  Capital  £6,000  in  £1  shares  £5,000  5^ 
per  cent  cumulative  preference  and  1,000  ordinary). 
To  take  over  the  business  of  motor  engineers  and 
machinists  carried  on  by  A.  Spaul,  P.  F.  Spaul, 
S.  15.  Spaul,  and-  Daisv  M.  Snelling.  The  first 
directors  are  :  P.  F.  Spaul,  S.  B.  Spaul,  Mrs.  D.  I\l. 
Snelling,  and  R.  Lloyds.  Registered  office  :  Castle 
Hill,  Norwich. 

George  F.  Sugden  &  Co.  Ltd. — Private  company. 
Registered  August  4.  Capital  £5,000  in  £1  shares. 
To  carry  on  the  business  of  electrical  engineers, 
telegraphy,  telepliony,  radio  telegraphy  and  radio 
telephony,  boilers,  mechanical,  motor,  motor  trans- 
port, agricultural,  civil,  constructional,  metallur- 
gical, marine,  naval,  aircraft,  armour  and  defence 
engineers,  etc.  The  life  directors  are  :  P.  S.  Brook 
(chairman),  G.  F.  Sugden  and  J.  T.  de  Seyfried. 
The  above  directors  may  appoint  two  of  their 
number  to  be  managing  directors,  with  not  more 
than  £400  each  per  annum  as  remuneration. 
Qualification  :  £200.  Remuneration  (except 
managing  directors),  as  fixed  by  the  company. 
Registered  office  :  9,  Albert  Square,  Manchester. 


RECEIVERSHIPS 

(APPOINTMENT  OR  RELEASE). 

Fortune  Bros.  Ltd. — C.  L.  Townend,  of  41,  Com- 
mercial Street,  Halifax,  ceased  to  act  as  receiver 
or  manager  on  August  12,  1922. 

Lune  Valley  Engineering  Co.  Ltd. — W.  Davis,  of 
Winckley  Street,  Preston,  was  appointed  receiver 
and  manager  on,  August  22,  1922. 

Robson  Engineering  Co.  Ltd. — R.  H.  Newton,  of 
90,  Pilgiim  Street,  Newcastle-on-Tyne,  was 
appointed  receiver  on  August  26,  1922,  under  powers 
contained  in  debenture  dated  December  19,  1921. 

Hafod  Engineering  Co.  Ltd. — E.  M.  S.  Morgan, 
of  1,  Wind  Street,  Swansea,  was  appointed  receiver 
and  manager  <ni  September  2,  under  powers  con- 
tained in  debentures  dated  February  28,  1922. 

Essex  Engineering  &  Machinery  Co.  Ltd. — 
F.  J.  B.  Gardner,  of  65,  New  Broad  Street,  E.C., 
was  appointed  receiver  and  manager  on  September 

I,  under  powers  contained  in  debenture  dated 
July  4,  1922. 

J.  W.  Bradley  Small  Tools  Co.  (Leicester)  Ltd.  - 

II.  W.  Driver,  "of  1.  Welford  Road.  Leicester,  was 
appointed  receiver  and  manager  on  September  1. 
1!I22,  under  powers  contained  in  debentures  dated 
February  14.  1922. 


aEPTEMBBR  30,  1*22. 

MORTGAGES,  CHARGES  AND 
SATISFACTIONS. 

Samuel  Hall  &  Sons  Ltd. — Satisfaction  in  full  on 
August  22,  1922,  of  debentures  dated  April  30,  1904, 
seciuing  £10,000. 

T.  C.  Aveling  &  Co.  (Birmingham)  Ltd.— Mort- 
gage on  certam  leasehold  land  and  buudings  in  New 
Canal  Street,  Birmingham,  dated  August  22,  1922, 
to  secure  all  moneys  due  or  to  become  due  from 
the  company  to  the  London  Joint  City  and  Midland 
Bank. 

Thompsons  &  Culshaw  Ltd. — Satisfaction  in  full 
on  June  27,  of  mortgage  dated  March  10,  1922, 
securing  all  moneys  due  or  to  become  due. 

Alfred  Sheldon  &  Sons  Ltd. — Mortgage  dated 
August  14,  1922,  to  secure  £2,100,  charged  en 
certain  properties  at  Keward,  near  Wells,  Somerset. 
Holder  :  H.  Clark,  Keward  House,  Keward,  near 
Wells. 

Motors,  Machinery  &  Metals  Ltd. — Particulars 
filed  of  £250  debentures  authorised  August  21,  1922, 
charged  on  the  company's  undertaking  and  pro- 
perty, present  and  luture,  including  uncalled 
capital ;  the  whole  amount  being  now  issued. 

F.  &  P.  English  Ltd. — Satisfaction  in  full  on 
August  26,  192a,  of  debenture  dated  July  14,  1910, 
securing  £100. 

British  Engineers  &  Traders  Syndicate  Ltd. — 
Lssue  on  August  8,  1922,  of  £500  debentures,  part 
of  a  series  already  registered. 

Buckley,  Saunders  &  Co.  Ltd. — Issue  on  July  6, 
1922,  of  £1,800  debentures,  part  of  a  series  already 
registered. 

P.  &  C.  Garnett  Ltd. — Satisfaction  in  full  on 
July  31,  1922,  of  mortgage  dated  December  15,  1920, 
securing  £1,300. 

Horns  Engineering  Go.  Ltd. — Satisfaction  in  full 
on  Augu.st  24,  1922,  of  debentures  dated  March  5, 
1919,  securing  £1,200. 

Park  Electrical  and  Engineering  Co.  Ltd. — Mort- 
gage and  debenture,  both  dated  August  22,  1922,  to 
secure  £4,500,  charged  on  land  at  Stretiord,  near 
Manchester,  forming  part  of  Trafford  Park  Estate, 
and  the  company's  undertaking  and  property,  pre- 
sent and  future,  including  uncalled  capital. 
Holder  :  Miss  S.  Ainley,  'Wininoutli,  Lytham  Koad, 
South  Shore,  Blackpool. 

Philip  S.  Doherty  (Engineers)  Ltd. — Debenture 
dated  August  31,  1922,  to  secure  £150,  charged  on 
the  company's  undertaking  and  property,  present 
and  future,  including  uncalled  capital.  Holder  : 
R.  H.  Wheeler,  17,  Gracechurcli  Street,  E.C. 

Hindsford  Foundry  Co.  Ltd. — Statement  under 
Section  12  (old  charges  outstanding  on  July  1,  1908, 
now  first  registered). — Agreement  accompanying 
deposit  of  deeds  on  January  13,  1908,  securing 
£1,873  13s.  lid. 

HallamshiTe  Metal  and  Engineering  Co.  Ltd. — 
Debenture  dated  August  25,  1922,  to  secure  £6,000. 
charged  on  the  company's  undertaking  and  pro- 
perty, present  and  future,  including  uncalled  capital. 
Holders:  Branch  Nominees  Ltd.,  15,  Bishopsgate, 
E.C.2. 

Kayser.  Ellison  &  Co.  Ltd. — Trust  deed  dated 
September  5,  1922,  to  secure  £290,000  debenture 
stock,  charged  on  various  properties  in  Shefiield 
and  Handsworth.  and  tlie  company's  undertaking 
and  other  assets,  present  and  future.  Trustees  ; 
C.  W.  Kayser,  of  Eaton  Kail,  near  Retford ;  and 
H.  Reed,  Sheffield. 

Wayne  Engineering  &  Equipment  Co.  Ltd. — Two 
debentures,  dated  August  29,  1922,  to  secure  (1)  all 
moneys  not  exceeding  £500  in  consideration  of  the 
registered  holder  depositing  secnritifs  with  the 
company's  banker.^  as  security  for  an  overdraft:  and 
(2)  £600,  charged  on  tiie  cuinpa.iiy's  property,  pre- 
sent and  future,  including  uncalled  capital.  Holder  : 
W.  E.  Storey,  Kingsway  Chambers,  W.C. 

Luton  Iron  Foundry  Co.  Ltd. — Debenture  dated 
September  6,  1922,  to  secure  £1.000,  charged  in 
the  company's  luidertakiiig  and  property,  present 
and  future,  iiicliiding  uncalled  capital  (if  any),  sub- 
ject to  pri(]r  cluirt^c.  Holder:  Sir  Frank  Beau  ■ 
champ,  lU..  W'oiidborough  House,  near  Bath. 

Wulfiuiia  Kiiniiifcriiig  Co.  (19201  Ltd. — Debenluie 
dated  August  'Ii').  1922,  to  secure  £4,000,  cliaigi-d  on 
the  company's  iindi'itaking  and  property,  jiicsc  it 
and  future,  including  uncalled  capital.  Holders  : 
S.  R.  Rhodes,  Fernwood.  Tettenhall  Road,  Wolver- 
hampton; and  others. 


ENGINEERING  WORLD. 

Recess  Screws  Ltd. — Issue  on  September  1,  of 
£10,425;  on  September  5,  of  £125;  and  on 
September  9,  1922,  of  £425,  parts  of  a  series  already 
registeied. 

H.  H.  Newsome  &  Co.  Ltd. — Mortgage  on  certain 
freehold  hereditaments  in  Patterson  Koad,  Hyson 
Green,  Nottingham,  dated  August  30,  1922,  to 
secure  all  moneys  due  or  to  become  due  from  the 
company  to  Lloyds  Bank,  not  exceeding  £1,500. 

Thos.  H.  Wilson  (1915)  Ltd.— First  mortgage 
debenture  dated  June  26,  1922,  to  secure  £3,500, 
charged  on  the  company's  undertaking  and  pro- 
perty, present  and  future,  including  uncalled  capi- 
tal, to  rank  in  priority  to  two  e.xisting  debentures 
for  £200  and  £708  4s'  7d.  respectively.  Holders  : 
R.  Dobson  and  H.  T.  Hindley,  Mosley  Street,  Man- 
chester. 

Rother  Iron  Works  Ltd. — («)  Mortgage  on 
Rother  Iron  Works,  Fishmarket,  Rye,  dated  July 
7.  1922,  to  secure  £2,000.  Holder  :  E.  P.  S.  Jones, 
Watch  Bell  Street,  Kye:  (h)  particulars  of  £2,000 
debentures,  authorised  July  7,  1922;  whole  amount 
issued ;  charged  on  above  property  and  the  com- 
pany's undertaking  and  property,  present  and 
tuture,  including  uncalled  capital. 

Londfui  Die  Casting  Foundry  Ltd. — Particulars  of 
£400  debentures,  authorised  June  28,  1922;  whole 
amount  issued ;  charged  on  the  company's  under- 
taking and  property,  present  and  future,  including 
uncalled  capital,  subject  to  an  issue  of  £2,000  7  per 
cent  debentures. 

County  of  London  Engineering  Works  Ltd. — 
Satisfaction  in  full  on  July  17,  1922,  of  mortgage 
debenture  dated  April  19,  1921,  securing  £1,000. 

Lester  &  Perkins  Ltd. — Satisfaction  in  full  on 
June  30,  1922,  of  debentures  dated  June  30,  1921, 
securing  £35,000. 

Greensfield  General  Engineering  Co.  Ltd. — Deben- 
ture dated  July  27,  1922,  to  secure  £300,  charged  on 
the  company's  undertaking  and  property,  present 
and  future,  including  uncalled  capital.  Holder  : 
J.  G.  Legg,  St.  Nicholas  Chambers,  Newcastle-on- 
Tyne. 

Albro  Fillers  and  Engineering  Co.  Ltd. — Particu- 
lars of  £1,000  debentures,  authorised  July  6,  1922, 
charged  on  the  company's  undertaking  and  pro- 
perty, present  and  future,  including  uncalled  capi- 
tal ;  present  issue  £600. 

County  of  London  Engineering  W^orks  Ltd. — 
Mortgage  and  debenture  dated  July  31,  1922,  to 
secure  £40,000,  charged  on  certain  specified  chattels 
and  assets  and  the  company's  undertaking  and 
other  property,  present  and  future,  including 
uncalled  capital.  Holders  :  J.  W.  Dennis,  M.P., 
19,  St.  James'  Square.  Westminster,  and  others. 

Wyre  Slipway  &  Engineering  Co.  Ltd. — (a)  Mort- 
gage dated  July  17,  1922,  to  secure  £596  10s. ;  (h) 
also  mortgage  of  even  date  to  secure  all  moneys 
not  exceeding  £1,500,  which  the  mortgagee  may  be 
called  upon  to  pay,  under  his  guarantee  to  the  com- 
pany's bankers;  and  ('■)  also  mortgage  dated  July 
18,  1922.  to  secure  all  moneys  not  exceeding  £500 
which  the  mortgagee  may  be  called  upon  tO'  pay 
under  his  guarantee  to  the  company's  bankers, 
charged  on  the  company's  undertaking  and  pro- 
perty, present  and  future,  including  uncalled  capital. 
Holders  :  J.  E.  Singleton,  55,  Pharos  Street,  Fleet- 
wood; and  J.  W.  Fish,  Esplanade,  Fleetwood. 


Man.\gement  of  Indian  Railways. — The  contract 
(if  the  East  Indian  Railway  Co.  with  the  Govern- 
iiieiit  of  India  expires  in  December,  1924,  and  that 
of  the  Great  Indian  Pensula  Railway  Co.  in  July, 
1915,  and  the  question  has  arisen  what  the  future 
sy.stem  of  management  shall  be.  The  Ackworth 
Committee  considered  four  possible  methods,  but 
unanimously  rejected  the  first  two — (1)  management 
by  English  companies,  and  (2)  management)  by  a 
combination  of  English  and  Indian  companies — and 
were  equally  divided  on  the  question  whether  the 
jnanagement  sliould  be  in  the  hands  of  Indian  com- 
panies or  be  under  the  direct  control  of  the  State. 
The  Bengal  Chamber  of  Commerce,  whose  views 
were  invited,  reports  that  it  has  emphatically 
opposed  direct!  State  management,  especially  in  the 
case  of  the  East  Indian  Railway.  It  also  rejected 
a  suggestion  that,  in  the  event  of  State  management 
being  adopted,  it  might  be  possible  to  associate, 
with  tile  agent,  a  board  of  directors  on  the  lines 
111"  I'ort  Trust  management,  and  examined  in  detail 
Iwo  alternative  diaft  schemes  which  have  been 
suggested  all  perliaps  suitable  in  the  event  of  com- 
pany management  being  decided  on.  It  was  agreed 
that  in  that  event  the  company  must  be  domiciled 
in  India. 
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CUSTOMS  NEWS  &  TARIFFS. 


Australia  :  Tariff  Decisions. — The  Australian 
papers  report  that  the  following  tariff  decisions  have 
been  approved  ol  by  the  Customs  Department  : 
Pipes  and  tubes  :  Steel  tubing,  lock- jointed,  viz.  : 
(a)  round,  exceeding  1  in.  int«rnal  diameter;  [b) 
rectangular  or  square.  For  use  in  the  manufacture 
of  bedsteads.  Item  404,  free,  free,  10  per  cenl 
Aluminium  plates  and  sheets  :  Plates  and  sheets, 
aluminium  plain,  satin  finished  and/or  polished,  for 
use  in  the  manufacture  of  metal-ware  and  general 
piurposes.  Item  404,  free,  free,  10  per  cent. 
Scientific  instruments  and  apparatus  :  Bin-aural 
instrument  for  detection  and  location  of  sound. 
Used  mainly  by  engineers.  Item  174,  free,  5  per 
cent,  10  per  cent.  Zinc  sheets  :  25-gaug©  or 
thinner,  for  use  in  the  manufacture  of  screw  caps 
for  bottles.  Item  404.  free,  free,  10  per  cent; 
Electrical  appliances  :  Accumulators  (storage 
batteries)  having  plates  14|  in.  by  13|  in.  for  us©  in 
the  production  and  distribution  of  electricity  from 
brown  coal.  Item  174,  free.  5  per  cent,  10  per 
cent.  Tubes  and  rods,  insulating,  except  of  hard 
rubber,  for  use  in  the  manufacture  of  electrical 
apparatus  and  appliances.  Itejn  404,  free,  free. 
10  per  cent.  Machines,  machinery,  etc.  :  Balling, 
semi-automatic,  machine  for  balling  cotton,  silk, 
linen,  wool,  etc.,  of  any  shape,  and  with  or  without 
wood  or  paper  centres.  Item  174,  free,  5  per  cent, 
10  per  cent.  Crane,  steam,  locomotive,  5-ton,  July 
22,  1922.  Item  174,  free.  5  per  cent,  10  per  cent. 
Crushing  machine  for  treatment  of  prickly  pear. 
Item  174,  free,  5  per  cent,  10  per  cent, 
Dies,  wire-drawing.  Item  174,  free,  5  per  cent,  10 
per  cent.  Glue-distributing  machine  and  glue-boil- 
ing apparatus  connected  therewith  for  the  manu- 
facture of  pianos.  The  security  required  by  bye- 
law  No.  21  need  not  be  insisted  upon.  Item  174. 
free,  5  per  cent.  10  per  cent.  Presses  for  embossing 
leather,  and  plates  for  use  therewith,  except  that 
such  presses  and  plates  as  are  in  direct  transit  to 
Australia  on  July  6,  1922,  may  be  admitted  under 
Item  174.  Item  176  (C),  27^  per  cent,  35  per  cent, 
40  per  cent.  Shaping  machines,  metal  working  over 
24  in.  stroke.  Item  174,  free,  5  per  cent,  10  per 
cent.  Shaping  machines,  metal  working  of  a  stroke 
24  in.  and  under.  Item  176  (C),  27^  per  cent,  35 
per  cent,  40  per  cent.  Except  that  shaping 
machines  over  16  in.  stroke  in  direct  transit  to 
Australia  on  July  6.  1922.  may  be  admitted  under 
Item  174.  Paper-testing  machine  for  testing  the 
strength  of  paper.  Item  174,  free.  5  per  cent,  10 
per  cent. — Renter. 


OPPORTUNITIES  FOR  BRITISH 
TRADE. 

Repair  Parts  for  Locomotives,  etc. 

His  Majesty's  Charge  d'Affaues  at  Santiago  (Ml-. 
C.  H.  Ba'tem'an)  has  forwarded  to  the  Department 
of  Overseas  Trade  plans  and  specifications  (in 
Spanish),  and  also  a  circular  containing  some  modi- 
fications relative  to  a  call  for  tenders  by  the  Chilean 
State  Railways  for  repair  parts  for  locomotives, 
coaches  and "  wagons.  The  time  for  submitting 
tenders  closes  at  3  p.m.  on  October  24.  Quotations 
should  be  received  by  the  Departmento  de  Materiales 
y  Almacenes,  Alameda  Station.  Santiago,  Chile, 
"before  that  date.  Copies  of  these  specifications  and 
plans  have  been  forwarded  by  the  Chilean  State 
Railwavs  to  their  representative  in  Paris  (M. 
Alejandro  Bertrand,  88,  Boulevard  St.  Miche!, 
Paris),  with  instructions  to  obtain  prices  in  England, 
France  and  Belgium,  and  remit  same  by  cable  on 
the  day  previous  to  the  opening  of  the  tender 
Quotations  should,  therefore,  be  forwarded  to  M. 
Alejandro  Bertrand  in  time  to  enable  him  to  com- 
municate with  the  Chilean  State  Railways  at 
Santiago  before  the  closing  date.  A  copy  of  the 
plans,  and  specification  may  be  seen  at  the  Depart- 
ment of  Overseas  Trade  by  United  Kingdom  firms 
until  September  28,  after  which  date  they  will  be 
sent  on  loa.n  in  order  of  application  to  United 
Kingdom  firms  in  the  provinces  who  are  unable  to 
arrange  for  their  inspection  in  London. 


Electrical  Development  of  Leige  Province. — 
11. M.  Consul  at  Liege  reports  that,  according  to 
I'll-  local  Press,  the  project  for  the  distribution  of 
(li  cuical  energy  throughout  the  Province  of  Liege 
has  beer,  referred  back  for  further  examination  :n 
view  of  the  state  of  the  Province' s  finances,  whose 
Budget  shows  al  deficit  of  over  Fc.  3,000,000. 
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BOARD  OF  TRADE  NOTES. 

(Abstracted  from,  the  Board  of  Trade  Journal.) 

JMON-FEBBOUS  MeTAL  INDUSTRY   AcT  :   LICENCES. — 

Notice  is  hereby  given  in  accordance  with  Section  1, 
>Siib-8(ctioii  7  of  the  Non-ferrous  Metal  Industiv 
Act,  (7  and'  8  Geo.  5,  Cii.  67).  and  N...  11  of 

the  Statutory  Rules  and  Orders  No.  265  of  1918 
(Noti-ferrous  Metal  Industry),  that  licences  under 
the  Non-ferrous  Metal  Industry  Act  liave  been 
granted  by  the  Board  of  Trade  to  the  under- 
mentioned companies,  firms  or  individuals  :  Henry 
J?ath  &  Son,  53,  New  Broad  Street,  London,  E.G. 2; 
R.  B.  Bethell  &  Co.  Ltd.,  29,  Exchange  Chambers, 
Liverpool;  Edward  Montague  Boundy,  15,  New 
Street,  Bishopsgate,  London,  E.C.2:  Ernest  East- 
wood, Dolphin  Place,  Ardwick  Green,  Higher 
Ardwitk,  Jianchester. 


ESTVBLISHMENT   OF    FbEE    PoBT   AT    KlEL. — As  BU 

outcome  of  efforts  made  to  restore  the  activity  of 
tlie  port  of  Kiel,  which  has  suffered  acutely  from 
the  elimination  of  the  Navy,  the  Bill  for  the  estab- 
lishment of  a  free  port  area  came  into  force  on 
July  21st.  Part  of  the  present  port  will  be 
e.xcluded  from  the  Customs  area  in  a.ccordance  with 
Article  82,  Section  4  (1)  of  the  German  Constitu- 
tion, and  the  Finance  Minister  has  authority  to 
take  the  necessary  steps  subject  to  the  approval  of 
the  Reichsrat.  The  parts  of  the  harbour  which  are 
to  form  the  free  port  area  consist  of  Kieler  Wik 
and  part  of  the  Sud  Mole  on  the  south  side  of  the 
entrance  to  the  Canal  from  the  Baltic,  where  the 
depth  of  water  is  10  to  11  metres,  and  where  there 
are  large  warehouses  and  cranes,  some  completed 
and  others  under  construction,  and  of  further  space 
at  Vossbroock  on  the  north  side  of  the  entrance, 
where  some  work  has  already  been  carried  out  in 
connection  with  the  construction  of  the  projected 
loaditig  and  discharging  berths. 


Railway  Developments  in  Siam. — H.M.  Consul 
at  Senggera  reports  that  the  projected  removal  of 
the  railway  junction  from  Cotapao  to  Haat  Yai  has 
now  been  completed.  Formerly  trains  from  Seng- 
gera to  Penang  and  from  Senggera  to  Pattani  had 
to  proceed  first  i-o  Cotapao  and  thence  south  to 
Haat  Vai,  distant  about  one  mile.  An  embankment, 
api)rn\niiiitely  a  mile  long,  has  now  been,  con- 
structed from  Haat  Yai  to  join  the  Senggera- 
Cotapa.o  line  at  a  point  about  a  mile  from  the  latter 
station.  Trains  from  Senggera  to  Penang  and  to 
Pattani  are  thus  no  longer  compelled  to  go 
via  Cotapao,  but  proceed  along  the  newly- 
construoted  embankment  direct  to  Haat  Yai, 
a  saving  of  approximately  one  mile.  Cotapao 
ceases  to  be  a  junction  but  remains  a  rail- 
way station.  The  changa  does  not  affect  trains  on 
tlie  main  line  from  Bangkok  to  Pena.ng  and  from 
Bangkok  to  Pattani.  All  such  trains  will  continue 
to  pass  through  both  Cotapao  and  Haat  Yai.  The 
removal  of  the  junction,  and  consequently  of  the 
engine  sheds  and  resthouse,  from  Cotapao  to  Haat 
Yai  has  caused  a  small  boom  in  land  at  the  latter 
place,  which  is  now  frequently  referred  to  as  the 
coming  commercial  centre  of  the  Siamese  penin- 
sula. With  the  completion  of  the  East  Coast  Rail- 
way from  Singapore  Haat  Yai  will  undoubtedly 
become  an  important  junction,  but  it  is  not  thought 
it  will  ever  be  a  large  town.  Tungseng,  at  the 
junction  of  the  main  line  from  Bangkok  to  Penang 
and  the  branch  line  to  Trang,  may  be  more  impor- 
tant, as  it  is  the  natural  distributing  centre  for  rich 
In  mining  and  cattle-breeding  districts.  A  sketch 
jnap,  showing  the  position  of  Cotapao,  Haat  Yai 
and  Tungseng,  and  also  the  position  of  the  newly- 
constructed  railway  embankment,  has  been  for- 
warded to  the  Department  of  Overseas  Trade,  and 
may  be  seen  upon  application  to  the  Shipping  and 
Transport  Section,  73,  Basinghall  Street,  London, 
E.C.2. 


Chile  :  Proposed  Railway  from  Iquique  to 
Oruro,  in  Bolivia. — Notification  has  been  received 
in  the  Department  of  Overseas  Trade  from  the 
British  Charge  d'Affaires  at  Santiago  (Mr.  C.  H. 
Bateman)  that,  according  to  reports  published  in 
the  local  Press,  it  has  been  proposed  to  construct  a 
railwa.y  from  Iquique,  in  Chile,  to  Oruro,  in 
IJolivia.  The  plans  for  the  construction  of  this 
railway  have  been  unih  ?  (  i msideration  for  some 
time,  and  it  is  stated  tli;il  iIp'  inute  proposed  will 
be  short  and  of  less  tliliicult  gradients  than  the 
existing  lines  which  link  up  Bolivia  and  the  coast. 
It  will  also  have  the  advantage  of  opening  up  fn 
the  eastern  agricultural  zonei  of  thai  country,  wliicli 
is  of  considerable  importance. 


ENGINEERING  WORLD. 
CONTRACTS  AND  TENDERS. 

Egypt  :  Cycles  Required. — The  Mechanical 
Trnnspiirt  DepiirtnveiiL.  21,  Sharia  Soliman  Pasha, 
C'liini,  iii\itcs  tenders  for  the  supply  of  50  pedal 
c\cles,  complete  with  all  accessories. — Reuter. 


Tenders  Invited  for  the  Supply  of  Boiler  and 
Generating  Plant,  etc. — The  City  Council  of  Mac- 
kay,  Queensland,  invites  tenders  for  the  su|)|ily  of  ;i 
biiiler  and  generating  plant,  s\\  itchlmnrcl  nnd 
transformers.  Tenders  close  on  Jaimaiy  31.  The 
engineers  are  Messrs.  Frew  and  Bridger,  Queen 
Street,  Brisbane. — Reuter. 


New  Zealand  :  Tenders  Invited  :  Electric 
l^AVELLiNG  Chane. — His  Majesty's  Tra(l<'  Commis- 
sioner at  Wellington  reports  that  the  Department 
of  Public  Works,  New  Zealand,  are  inviting  ten- 
ders for  the  supply  and  delivery  of  one  electric 
travelling  crane  in  connection  with  the  Waikato 
Power  Scheme,  Section  58.  The  crane  is  to  be 
designed  for  lifting,  traversing  and  travelling  loads 
up  to  27  tons.  Tenders,  addressed  to  the  Secretary, 
Public  Works  Tenders  Board,  Government  Build- 
ings, Wellington,  will  be  received  up  to  noon  on 
January  9,  1923,  and  should  be  endorsed  "  Section 
58,  electric  travelling  crane."  A  copy  of  the 
specification,  tender  form  and  conditions  of  contract 
can  be  consulted  by  United  Kingdom  firms 
interested  on  application  to  the  Department  of 
Overseas  Trade  (Room  50),  35,  Old  Queen  Street, 
London,  S.W.I.  Spccihcatinns  may  also  be  seen 
in  New  Zealand  at  the  Public  Works  Offices  in 
Auckland,  Christchurch,  Dunedin  and  Wellington. 
(Reference  981G/E.D. /E.P.) 


Plate  Girder  Spans  for  Waihi-Tauranga  Rail- 
way.— A  communication  has  been  received  in  the 
Department  of  Overseas  Trade  from  H.M.  Trade 
Commissioner  at  Wellington  tiansmitting  a  copy  of 
the  specifications  and  plaii-^  issued  in  connection 
with  a  call  for  tenders  for  the  manufacture,  supply 
and  delivery  of  plate  girder  spans  required  for 
bridges  on  the  Waihi-Tauranga  Railway,  Athenree 
Section.  Tenders  will  be  received  by  the  Secretary, 
Public  Works  Tenders  Board,  Wellington,  up  till 
noon  on  October  31,  1922,  Only  one  set  of  the 
documents  has  been-  received  and  may  be  inspected 
by  United  Kingdom  firms  interested  on  application 
to  the  Engineering  Section  (Room  50)  of  the 
Department  of  Ovei-seas  Trade,  35,  Old  Queen 
Street,  London,  S.W.I.  Firms  who  desire  to  have 
copies  of  the  drawings  and  specifications  are 
requested  to-  notify  the  department  within  one  week 
of  the  date  of  this  notice.  It  may  then  be  possible 
to  arrange  for  the  drawings  (of  which  there  are 
eight),  etc.,  to  be  copied  and  the  cost  shared 
amongst  the  firms  concerned.  (Reference  D.O.T./ 
9401/E.D./E.C.) 


Bulgaria  :  Tenders  Invited  for  Telephone 
Material. — The  Buglarian  Directorate  of  Posts. 
Telegraphs  and  Telephones  at  Sofia  are  inviting 
tenders  in  respect  of  :  (1)  The  supply  of  cables  and 
other*  material  and  the  transference  of  the  existing 
underground  cables  to  the  new  telephone  exchange. 
(2)  The  supply  of  the  material  and  the  work 
involved  in  the  extension,  of  the  network  of  under- 
ground cables.  (3)  The  supply  of  the  under- 
ground and  armoured  cables,  including  the  runnings 
of  the  cables  through  the  tubes  as  well  as  effecting 
their  connections  to  the  boxes  and  tlie  ends  of 
the  cables  to  the  exchange,  etc.  This  section  also 
deals  with  the  supply  of  lightning  conductors,  with 
aerial  cables  and  other  material.  (4)  The  supply 
of  iron,  terminal  standards  with  cable  racks  (main 
distribution  poles).  Tenders  must  be  presented  in 
Sofia  by  October  16.  A  copy  of  the  specification, 
etc.,  can  be  seen  at  the  Department  of  Overseas 
Trade.     (Reference  8982/F.E. /E.P.) 

Percussion  Drilling;  Tools. — His  Majesty's 
Senior  Trade  Ccmimissioner  in  South  Africa  has 
forwarded  to  the  Department  nf  Overseas  Trade 
local  I'rcs.^  cuttings  whicli  ii'port  that  tenders  are 
invited  for  the  supply  of  the  niiilermentioued  ser- 
vices to  the  Department  of  Irrigation  of  the  Union 
of  South  Afiica.  Sealed  tenders,  superscribed 
"Tender  fur  the  supply  of  Percussion  Drilling 
Tools."  nnnt  he  addressed  to  the  Chairman  of  the 
Union  Tender  l!(jard,  Union  Buildings,  Pretoiia, 
and  nuist  be  in  his  ha.nds  by  3  p.m.  tut  Wednesday, 
October  18,  1922:  0^  in.  percussion  drilling  bits; 
6^  in.  percusision  drilling  reamers;  rope  sockets  for 
percussion  tools  system;  under  reamer  for  percus- 
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sion  tools  system;  .sand  pumps  for  6J,  in.  boreholes, 
Morahani  type;  |-iii.  wire  sand  line;  200-gal.  tanks. 
Any  furtJier  particulars  may  be  obtained  ujion 
application  to  Superintendent  of  Stores,  52. 
Minnaar  Street,  Pretoria.  The  Board  reserves  the 
right  of  accepting  any  portion  of  a  tender  without 
the  whole,  and  does  not  bind  itself  to  accept  the 
lowest  or  any  tender. 


Maritzburg-Glencoe  I'ower  House  Equipment. 
— Tenders  are  invited  foi'  the  sui)ply  and  erection 
in  South  Africa  of  the  following  plant  in  coiniec- 
tion  with  the  electrificaticjn  of  the  South  African 
Railways  :  Tender  D.  1417  ;  Coal  handling  plant  f(jr 
power  station.  Tender  D,  HlH  :  Ash  handling 
plant  for  power  station.  Tenfler  D.  1430  :  Circulat- 
ing water-screening  plant  foi-  jjower  station. 
Separate  specifications,  blue  prints  and  forms  of 
tender  for  each  of  the  above  sections  may  be 
obtained  at  tlie  Office  of  the  High  Commissioner  for 
the  Union  of  Siutth  Africa.  Trafalgar  Square, 
London,  W.C.2,  and  the  Office  of  the  General 
Manager  (Hooni  67),  Johannesiburg.  The  consulting 
engineers,  to  whom  application  for  any  further 
technical  information  may  be  made,  are  Messrs. 
Merz  &  MeLellan,  32,  Victoria  Street,  London, 
S.W.I  ;  South  African  tenderers  may  ajiply  to  the 
General  Manager  at  Johannesburg.  Contractors 
may  tender  for  all  or  any  of  the  above  sections.  The 
charge  foi  each  specification  is  £5  5s.  for  the  first 
copy  and  £2  2s.  each  for  any  further  copies.  Sums 
paid  for  any  number  of  each  specification  up  to 
three  will  be  refunded  on  receipt  of  bona  fide 
tenders,  but  sums  paid  for  copies  of  specifications 
beyond  three  of  each  will  not  be  refunded.  Sealed 
tenders,  marked  "  Tender  No.  D.  1417,"  or  as  the 
case  may  be,  are  to  be  addressed  to.  the  Secretary. 
Office  of  the  High  Commissioner  for  the  Union  of 
South  Africa,  Trafalgar  Square,  London,  W.C.2. 
and  lodged  in  dujilicate  at  his  office  in  London  not 
later  than  noon  on  Wednesday,  October  18,  1922. 
The  adniiiiistration  (jf  the  South  African  Railways 
does  not  bind  itself  to  accept  the  lowest  or  any 
tender. 


Automatic  Screw-making  Machine. — Tenders 
are  invited  by  the  Victorian  Government  Railway 
Conimissioners  for  the  supply  and  delivery  of  an 
automatic  screw-making  machine,  including  all  the 
necessary  tools,  gears,  and  accessories,  for  J(diinoiit 
workshops  (contract  No.  35634).  The  inachine  must 
be  ca.pable  of  admitting  bars  up  to  |-in.  diameter. 
Sealed  tenders,  on  the  proper  form  and  accom- 
panied by  a  preliminary  deposit  of  g  per  cent  of  the 
total  amount  of  the  tender,  will  be  received  by  the 
Secretary,  Victorian  Government  Railways,  Mel- 
bourne, Australia,  up  to  11  a.m.  on  November  15, 
1922.  Specifications,  conditions  and  tender  forms 
relating  to  the  above  contract,  forwarded  by  H.^I. 
Senior  Trade  Commissioner  in  Australia,  may  be 
consulted  by  United  Kingdom  firms  interested  on 
application  to  the  Department  of  Overseas  Trade 
(Room  50),  35,  Old  Queen  Street,  London,  S.W.I, 
while  one  set  of  documents  is  available  for  loan  to 
firms  in  the  provinces  unable  to  arrange  for  inspec- 
tiini  in  London.  Local  representation  is  essential. 
The  department  will  be  pleased  to  supply  to  United 
Kingdom  firms  not  already  represented  in  Australia 
the  names  of  agents  who  mav  be  willing  to  act  for 
them.    (Reference  D.O.T.  95d6/E.D. /E.P.) 


Railway  Springs  for  Roumania. — The  Com- 
mercial Secretary  at  Bucarest  reports  that  the 
Roumanian  railway  administration  are  inviting 
tenders  for  the  supply  of  17.200  spiral  springs. 
Tenders,  which  shinild  be  addressed  "  La  Direction 
Generale  des  Clieniins  de  fer  Roumains."  Service  P 
(Galea  Victoriei,  No.  124),  Bucarest,  will  be 
received  up  to  11  a.m.  on  October  10.  Quotations 
are  required  covering  delivery  c.i.f.  Roumanian 
port,  and  it  is  understood  that  payment  w-ill  be 
effected  in  .30  to  40  days  after  arrival  of  the  goods 
in  the  railroad  stores.  The  successful  tenderer  will 
be  required  to  pay  a  registration  tax  of  1  i>er  cent 
and  also  to  make  a  deposit  of  10  per  cent  of  the 
value  of  the  contract.  One  copy  only  of  the 
specification,  conditions  of  contract  iuid  tender 
form  (in  French),  and  also  a  set  of  drawings  have 
been  received,  and  can  be  seen  by  United  Kingdom 
films  interested  up  till  September  27  on  applica- 
tion to  the  Deiuirtment  of  Overseas  'IVade  (Room 
49),  35,  Old  Quneeii  Street,  Westminster,  S,W.l. 
(Reference  No.  9096  F.E./E.P.)  After  this  date 
the  documents  will  become  available  for  loan  in 
order  of  application  to  those  firms  in  the  provinces 
who  may  br  uiialde  to  iirrangc  for  iiis|>ectii)n  in 
London. 
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THE  MARKETS. 


EXTRUDED  BRASS  ROD  PRICES. 

September  25th,  1922. 
McKechnie   Bros.   Ltd.,    Kottoii    Park    Street,  Bir 
mingham,  state  that  the  basis  price  to  date  for  Brass 
Rods  is  aid.  per  pound.     Prices  for  Special  Alloys  in 
Rods  and  Ingots  will  be  quoted  on  application. 


September  25th,  1922. 
A.  Joseph  intimates   under   this  date  that  he  is 
a  buyer  of   Non-ferrous  Sciap  Metals  at  the  under- 
mentioned approximate  prices  per  ton  : — 

@  per  ton. 


New  aluminium  cuttings                    £60  0  0 

General  collected  scrap  brass               30  0  0 

Clean  copper                                     56  0  0 

Braziery  copper                                  46  0  0 

Gunmetal                                           40  0  0 

Old  lead,  less  usual  draft                     20  0  0 

(All   metals   carted   free  in 
London  area.) 

Tea  lead                                           17  0  0 

Old  zinc                                            17  0  0 

Hollow  shaped  pewter                       125  0  0 

Shaped  black  pewter                            80  0  0 

and  can  supply  Solder  as  follows : — 

@  per  ton. 

Plumbers',  in  bar  or  strip  form          £80  0  0 

Tin  mans'                                          100  0  0 

Blowpipe                                          110  0  0 


All  prices  based  on  day  of  delivery  of  the  metal,  unless 
otherwise  arranged. 

1   

I  OILS,  ETC, 

•  Lubricating  Oils. — No  change  to  n-port.  We 
\  quote  pales,  £12  10s.  to  £24  10s.  ;  rv\-.  tl.'i  to  £30; 
'  dark  cylinders,  £15  to  £35;  filtered  cyliuiU-rs,  £20 
'  to  £37:  blacks,  £8  to  £19;  all  ex  wharf,  London, 
less  2^  per  cent  discount,  prompt  delivery ;  ship- 
,  meut  prices  on  application.  Soluble  oil,  £21  per 
la  ton. 

s  Fuel  Oil.— 895/910  gravity,  £4  2s.  6d.  per  ton; 
f  950  gravity,  £3  5s.  per  ton;  both  ex  tank,  net 
4  cash;  delivered  in  bulk  by  tank  wagon,  10s.  per  ton 
(  extra. 

J  Paraffin  Wax  and  Scale. — Market  isteady.  118/ 
20  deg.  Fah.,  2id.;  123/25  deg.  Fah.,  2|d. ;  125/30 
i  deg.  Fah.,  2^c]. ;  130/35  deg.  Fah.,  2|d. ;  135/40 
1  deg.  Fall.,  3d.,  London  and  Liverpool.  Paraffin 
^  scale  market  firm.  We  quote  white,  122/24  deg. 
I  Fah.,  l|d.  spot;  l|-d.,  c.i.f.  ;  yellow,  l|d.  c.i.f.,  for 
J     prompt  shipment. 

s  Petroleum  Oils. — Water  white.  Is.  Id. ;  prime 
j  white.  Is.,  in  barrels  net.  300  deg.  high-test  oil, 
j  Is.  0|d.,  less  2^  per  cent  discount,  barrels  included, 
't    ex  wharf,  London. 

J  White  Oils.— Special  No.  1  wliite  oil,  £43;  No.  1 
i  white  oil,  £40;  No.  1a  half-white  oil,  £35  10s.  per 
J,  ton ;  all  ex  wharf,  London :  in  drums  free.  No.  2 
•I  half-white  oil,  £27  per  ton.  in  barrels  free,  all  net 
■!  cash. 

|i  Animal  Oils. — South  American  neatsfoot  oil, 
jj  under  ^  per  cent,  5s.  9d.  English  lard  oil,  58s.  to 
I    74s.  ;  all  in  barrels,  net.    I'ale  horse  oil,  small  lots 

only,  36s.  per  cwt.,  delivered. 

Linseed  Oil. — Market  has  been  generally  firmer, 
1     particularly  for  near  positions  on  small  shipments 

of  seed.  The  passing  of  the  American  Tariff  Bill 
j    has   had    little    or    no    effect   on    prices   so  far. 

Market  closes  :  London  spot,  37s. ;  September, 
I'  36s.  6d. ;  October /December,  35s.  3d.;  January/ 
:     April,    33s.       Hull   spot,    37s.    6d. ;  September/ 

36s.  9d. ;  October/December,  35s.  3d.;  January/ 
■     April,    33s.    3d.      All    naked,    ex  mills,  barrels 

2s.  6d.  per  cwt.  extra.      Old  tanked  East  India 
'    oil,  39s.;  boiled,  41s.,  ex  works,  barrels  free. 
^       Palm  Oil. — Rather  steadier.    Lagos,  33s.  Other 

grades  from  32s.  to  35s.  .spot,  Liverpool. 
[       Rosin. — Market  quiet.    Unchanged.    American  B, 
'    15s.  9d. ;  FG.  16s.  ;  MN,  17s.;  WG,  19s.;  WW, 
.    21s. ;  French  FG,  16s.  ;  WW,  18s.  9d. 

Tallow. — At  the  auction  sale  on  Wednesday, 
I  September  20,  1,557  casks  were  offered,  and  785 
I'  were  sold  at  unchanged  to'  6d.  per  cwt.  advance. 
I    Australian  mixed,  35s.  6d.  to  40s. ;  beef,  36s.  6d.  to 

43s.;  mutton,  37s.  to  42s. 

Turpe'ir.ine. — With  large  amount  of  busiiipss. 
j'  particularly  for  delivery  before  the  end  of  tlif 
'  present  year,  prices  liave  advanced.  Demand  still 
I'  remains  good,  and  supplies  very  small.  American 
[■  spot,  102-.  ;  September,  102s.  ;  October/December, 
1/  101s.  9d.:  January/April,  102s. 
I  ARTHtJB  Brown  &  Co.  Ltd., 

126,  Bishopsgate,  London,  E.C.2. 
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GERMAN    METAL  MARKET. 

Tlie  following  are  the  latest  base  prices  on  the 
German  metal  market  as  quoted  by  Messrs.  Rich. 
Herbig  &  Co.,  Berlin  : — 

Marks 
per  100  kilos. 


Ahiniinum  sheets,  wire  bars    74,500 

AluniiMum  tubes    100,000 

('opjici'  slieets    62,800 

Copper  wire  and  bars    60,800 

Copper  tubes',  seamless   64,800 

Bias.<3  sheets,  wire  bands    60,000 

Pjrass  bars    45.000 

Ijiass  tubes,  seamless    72,500 


— Renter. 


GERMAN  RAW   IRON  PRICES. 

Increased  maximum  inland  prices  for  raw  iron 
during  the  third  decade  of  September  have  been 
fixed  as  follows  : — 

Marks  per  ton. 


Hematite    30,506 

Iron      for     steel      making  (Cu-armes 

Stahleisen)    29,838 

-Malleable  pig  iron    30,112 

Foundry  pig  iron,  1   26,524 

Foundry  pig  i7'on.  III   26,4.54 

Foundry  pig  iron,  Luxemburg  quality  ...  24,756 

Ferro-.silicoii,  10  per  cent    34,405 


— Renter. 


BRUSSELS  IRON  AND  STEEL  MARKET. 

Business  on  the  Belgian  iron  and  steel  market  is 
not  as  brilliant  as  a  fortnight  ago,  but  works  have 
plenty  of  orders  on  hand  for  the  time  being.  There 
was  an  impression  that  the  market  was  about  to 
become  stabilised.  Mea.nwhile  the  different  sections 
maintain  their  favourable  situation. 

As  regards  pig  iron,  firmness  still  prevails 
especially  in  the  case  of  foundry  pig  iron,  in  spite  of 
the  increase  in  production. 

The  demand  for  sheets  is  less  steady,  but 
premiums  are  still  paid  for  quick  deliveries.  Tliick 
sheets  are  more  in  demand  at  home  than  abroad. 
The  situation  of  the  bolt  works  is  generally  better, 
owing  to  the  large  orders  made  on  foreign  account. 

The  following  are  the  latest  quotations  for  large 
quantities  for  the  interior,  free  on  truck  : — 


Francs. 

Commercials  bars    440 

Rails    450 

Foundry  pig  iron,  No.  1    250 

Foundry  pig  iron,  No.  2    245 

Thomas  pig  iron,  special   225 

Thomas  pig  iron,  ordinary    220 

Grand  Duchy  pig  iron    235 

Slieets,  5  mm.  and  over    490 

Sheets,  polished    1,075 

Steel,  Siemens  Martin,  ordinary    470 

Steel.  Siemens  Martin,  half-hard    600 

Steel,  Siemens  Martin,  extra  soft    575 

Ingots,  Thomas    310 

Blooms,  Tliomas    325 

j?illets    345 

— Renter. 


SYDNEY  HARDWARE  MARKET. 

On  the  Sydney  hardware  market  theic  have  been 
wholesale  revisions  in  tlie  prices  of  fenciniJ-  nuitcrials 
in  consequence  of  tariff  alterations.  The  following 
are  the  latest  quotations  : — ■ 


Fencing  wire  : —  Per  ton. 

Australian  black.  No.  8  gauge   £21    0  0 

Australian  black.  No.  10  gauge    22    0  0 

American  galvanised.  No.  8  gauge  ...  24  10  0 
American  galvanised.  No.  10  gauge  ...    25  10  0 

Barbed  wire  : —  Per  ton. 

Australian  galvanised,  12^  gauge   £32    0  0 

American  galvanised,  12  gauge    not  quoted. 

Galvanised  iron  : —  Per  ton. 

English  corrugated,  26  gauge   £30  10  0 

English  plain,  26  gauge    32    2  0 

Per  mile. 

Rabbit-proof    nettings   £69  12  6 

Per  ton. 

Slic.'t  lead,  ill  full  rolls   £41    0  0 

liar  iron    22    0  0 

Shoeing  steel    23    0  0 

Steel  plates    24    0  0 

Steel  sheets    30    0  0 

Tinplates,  British,  per  double  box    3    2  6 

— Reuter. 
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NEW  YORK  METAL  MARKET. 

The  latest  quotations  on  the  metal  market  are  : — 

Dols.  per  ton. 

Iron,    No.    2    American  Northern 


Foundry    32.00  to  34.00 

Cents  per  lb. 

Tin,  spot    32. 62^- 

Zinc,  East  St.  Louis    6.87^ 

Copper,'  Electrolytic,  spot    14.00 

Copper,  Eii'cti-olytic,  futures    14.00 

— Reuter. 


THE  LONDON  IRON  AND  STEEL  EXCHANGE. 

More  active  conditions  have  characterised  the  iron 
and  steel  market  this  week,  and  as  a  result  there 
was  a  larger  attendance  at  the  weekly  meeting  of 
the  London  Iron  and  Steel  Exchange.  In  the  pig 
iron  department  there  is  a  tendency  for  supplies 
to  become  short  owing  to  the  heavy  quantities  that 
have  been  shipped  to  the  United  States  during  the 
past  two  months.  American  buying,  of  course,  has 
diminished  with  the  restarting  of  blast-furnaces  in 
the  United  States,  but  it  mast  be  some  time  before 
the  industry  there  has  settled  down  to  normal  pro- 
duction. 'This  latter  fact  explains  the  continuance 
of  American  enquiries  and  purchase,  in  spite  of  the 
Customs  duties  which  are  now  chargeable  on  pig 
iron  imported  into  the  United  States  under  the  new 
tariff.  Of  late  the  Continent  has  secured  a  consider- 
able proportion  of  this  business,  and  as  a  result 
Continental  consumers  have  been  enquiring  in  the 
British  market;  but  the  amount  of  actual  trading 
has  been  small.  The  home  demand  for  foundry  iron 
reflects  the  depressed  state  of  the  foundry  and 
engineering  trades;  but  there  has  been  an  improve- 
ment in  the  request  for  steel-making  iron,  and  it  is 
not  easy  to  obtain  basic  iron  for  prompt  delivery, 
either  i{i  Great  Britain  or  on  the  Continent.  The 
market  for  semi-finished  material  is  drifting  more 
and  more  into  the  control  of  the  British  producers. 
In  the  present  state  of  the  Continental  industry  the 
surplus  of  this  material  for  export  is  limited,  and 
the  prices  asked  by  the  producers  for  such  quantities 
as  are  available  do  not  meet  the  British  makers' 
prices.  The  demand  from  home  users  continues 
steady,  and  good  tonnages  are  week  by  week 
absorbed.  In  the  finished  iron  and  steel  depart- 
ment the  situation  is  obscure,  and  prices  are  some- 
what erratic.  Continental  competition  makes  itself 
felt  by  fits  and  starts,  but  the  majority  of  the 
French  and  Belgian  works  require  a  considerable 
period  for  delivery.  The  tonnages  offered  by 
Gei-many  for  export  are  small,  and  British  works 
are  receiving  more  orders  than  for  some  time  past. 
The  world's  trade  in  iron  and  steel,  however,  is  far 
from  good,  and  anticipations  of  an  important 
expansion  of  business  in  the  autumn  look  like 
being  disappointed. 


NOTICES  OF  MEETINGS. 


INSTITUTION  OF  BRITISH  FOUNDRYMEN. 

Newcastle  :  The  annual  general  meeting  will  be 
held  on  September  30,  at  6  p.m.,  in  the  Neville 
Hall,  Westgate  Road.  The  council  meeting  will  be 
held  at  5-30  p.m.  to  consider  the  election  of  presi- 
dent, election  of  officers,  and  presidential  address. 

Manchester  :  A  meeting  will  be  held  on  October 
7,  in  the  College  of  Technology,  Sackville  Street, 
Manchester,  at  4  p.m.,  when  the  presidential 
.nddress  will  be  given  by  Mr.  John  Haigh,  of  Wake- 
field. After  the  address  Mr.  Haigh  will  read  a 
[■aper  on  "  The  Handling  of  Foundi-y  Materials." 


THE  JOHN  SURTEES  MEMORIAL. 

The  local  governors  of  tlie  above  memorial  invite 
applications  from  candidates  for  competition  for 
the  medals  of  the  respective  classes  as  provided  by 
the  fund.  Applications  must  reach  the  secretary, 
Mr.  H.  A.  J.  Rang,  2,  St.  Nicholas  Buildings, 
Newcastle-on-Tyne.  not  later  than  October  31,  1922, 
after  which  date  no  applications  will  be  considered. 
Notice  of  date  and  place  of  examination  will  be  sent 
to  candidates  in  due  couse. 


Experiments  v/ith  Helicopter. — M.  Damblanc, 

the  French  experimenter,  is  making  observations 
in  November  on  the  fall  of  lidii^  liters  Ihiviugh  air 
when  dropped  from  a  balloon  statujiird  from  3,000  ft. 
to  4,000  ft.  above  the  earth.  The  helicopters  will 
have  no  pilots,  but  will  be  provided  with  measuring 
instruments  to  record  the  various  phases  of  the 
descent.  M.  Damblanc  believes  that  the  helicopter 
will  fall  at  a  speed  less  than  30  ft.  a  second. 
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Shipping  and  Shipbuilding. 


Larger  Vessels  Too  Costly? 

Mr.  Louis  Hill,  piesideut  ot  tlie  Grieat 
jN'orthern  Eailroad  of  America,  who 
recently  left  Southampton  by  the  White 
Star  liner  Homeric,  expressed  the  opinion 
before  sailing-  that  there  was  no  likelihood 
of  larger  steamers  being  constructed  than 
those  now  in  commission.  ,  The  operating 
expenses  were  so  great.  When  reminded 
of  an  American  statement  that  it  was  con- 
templated to  build  two  7(),00U-ton  liners, 
lie  dubbed  the  report  a.s  absurd. 


Shipping  in  Ireland. 

Messrs.  K.  Williams  &  Co.,  Dungarvan, 
have  put  the  steamer  Cargaii  on  service 
between  Dublin  and  Dungarvan.  The 
Gargau  is  being  utilised  for  coast  traffic 
owing  to  the  interruption  of  railway 
service.  Berthage  has  been  allotted  to  tlu^ 
steamer  at  Dublin  port  for  the  loading  of 
general  cargo.  Seaborne  traffic  along  the 
southern  and  western  Irish  coasts  is 
increasing",  and  the  shipping  arrangements 
supply  a  needed  relief. 


Gloomy  Shipping  Prospects. 

Presiding  at  the  second  annual  general 
meeting  of  Tankers  Ltd.  in  London,  Sir 
Hugh  Barnes  remarked  that  if  he  appeared 
to  take  a  gloomy  view  of  the  prospects  of 
ihe  company  he  did  so  intentionally. 

The  shipping  position  was  that  they  had 
now  nine  vessels,  seven  afloat,  of  whic^o. 
four  are  Diesel  engine  vessels.  The  total 
ionnage  was  about  88,375,  and  the  cost 
£3,801,826. 

The  cost  was  lieavy,  and  if  provision 
was  to  be  made  annually  for  depreciation 
higher  profits  would  have  to  be  made 
before  amy  suipluis  cioaild  be  made 
for  dividend. 

The  general  position  of  the  compan>- 
had,  however,  been  improved.  Capital 
commitments  had  been  reduced  b\ 
i*5(K),000. 


Cardiff  Shipowner's  Deficiency. 

The  finst  me'eting-  of  the  creditors  of  Mr. 
Wini.  -To'lin  Thomas,  of  6,  Kymin  Terrace. 
Penarth,  a  director  and  manager  of  the 
Newton  Shipping  Co.  Ltd.,  has  been  held 
during  the  past  week  at  the  officeis  of  the 
Cardiff  Official  lleceiver. 

The  statement  of  affairs  as  submitted 
showed  unsecured  liabilities  to  11 
(•i-wlit;ors  of  £25,554  19is.  lOd.  :  liabilities 
to  a  paitly  secured  creditor  (estimated 
value  of  securities  £7,976),  £15,244  13s.; 
and  four  contingent  liabilities  amounting 
io  £1,110  19s.  Id.,  together  with  creditors 
loi-  rent  and  taxes  amounting  to  £699 
ISs.  2'd. 

The  toial  liabilities  expected  to  rank 
for  dividend  were  returned  at  £33,934 
lis.  lid.  The  assets  were  estimated  to 
produce  £1,012  Os.  4d.,  which  sawn,  after 
deduciiug'  rent  and  taxes,  leaves  a  defi- 
cieucv  of  £33,622  9s.  9d. 

"  the  wluinp  in  shipping  "  was  Ihe  sole 
cause  given  for  ihe  failure. 

The  meeting  was  adjourned. 


French  Shipyard  Order. 

The  Leoville,  the  first  of  ten  cargo 
steamers  of  1,100  tons  d.w.,  was  launched 
last  week  by  Wornisi  et  Cie.  from  the  Le 
Trait  Shipyards,  near  Eoiien.  They  will 
be  known  as  the  Super- Listrac  class.  Six 
steamers,  similar  to  the  Chateau  Latoui', 
are  also  to  be  built  soon.  They  will  have 
a  leng"tli  of  85  metres,  a  breadth  of  12.05 
metres,  and  an  inside  depth  of  7  metres, 
with  a  deadweight  register  of  2,895  tons. 


Thirty  Million  Dollar  Scheme. 

The  project  reported  in  Washington  for 
a  30, 000, 000  dol.  shipbuilding  company 
to  undei'take  the  consti  uction  of  two  big 
ocean  liners  is  in  an  entirely  tentative 
stage  just  now,  it  was  stated  at  the  offices 
of  the  Newiwrt  News  Shipbuilding  and 
Dry  Dock  Co.  Homei'  1^.  Feigusoii  is 
president  of  the  company.  The  officials  of 
the  company,  howcvci,  state  that  nothing 
will  be  done  tow  a  ids  promoting  the  pro- 
ject unless  the  Ship  Subsidiary  Bill  goes 
through. 

Whether  the  construction  of  the  iwn 
linei's  would  be  nndertalven  by  the  Ne^^•- 
port  News  company  or  the  new  company- 
I'epoi'ted  to  be  projected  could  not  be 
stated. 

The  principal  contract  of  the  Newpoi-t 
News  company  at  prcsejit  is  the  recon- 
ditioning of  the  Ijeviathan.  Several 
thousand  men  are  employed  on  the  worlv 
being  done  on  this  ship. 


Glasgow  Shipyard  Development. 

It  is  proposed  by  Messrs.  Barclay,  Curie 
&  Co.,  shipbuilders,  Grlasgow,  to  carry  out 
an  important  scheme  of  shipyard  develop- 
ment including  the  constiuction  of  a  large 
gi  aving  dock.  It  niav  be  recalled  that  tin' 
firm  became  associated  with  Swan,  Hunter 
&  Wighaan  Eiclrardson,  WialLsend,  a  few 
years  ago. 


Clyde  Shipyard  Strike. 

Pieceworlc  price  rates  were  the  cause  of 
a  dispute  at  the  shipyaird  of  Messrs.  Chas. 
Cannell  &  Co.,  Slcotstoun,  as  a  result  of 
which  some  frame  isqriiaids  are  on  strike. 
O'nly  a  ismall  nuimbei-  of  riA''eters  are 
involved,  but  the  strilte  has  thrown  a  good 
many  helpers  out  of  work.  The  disipiite, 
A\'hich  is'  very  similar  to  that  which  took 
place  recently  at  Port  Glasgow,  has  been 
referred  b\'  the  local  officials  of  the  Boiler- 
makers' Siociety  to  their  lixecutive  Council 
in  Neweastle-oii-Tyne,  who  ni  e  endeavour- 
ing to  arrange  a  national  conference  with 
the  employers  for  consideration  of  the 
whole  subject. 


German  Shipbuilding  Competition. 

A  statement  of  particular  inici-est  has 
iust  f)een  made  to  the  Swedish  newspapers 
by  Mr.  Dan  Brostrom,  principal  of  the 
Swedish  shipping  line  of  the  same  name, 
in  regard  io  the  previously  repoited  agi'ee- 
ment  which  he  has  concluded  with  the 
Bethlehem  vSteel  Corporation  forthetrans- 


]iort  of  iron  ore  from  Chile  to  New  York 
and  the  construction  of  two  special  ships 
for  this  purpose. 

It  appears  from  the  statement  that  the 
agreement  was  originally  entered  into  in 
1914,  but  owing  to  the  war  it  could  not  be 
carried  into  effect,  and  it  was  only 
recently  decided  at  a  conference  held  in 
Palis  to  enlarg-e  the  size  of  the  contem- 
plated ships  from  the  original  scheme  of 
17,000  tons  to  20,000  tons. 

After  offers  had  been  obtained  from 
English,  Grennan,  Danish,  and  Swedish 
shipyards  for  the  consiruclion  of  the  two 
ships,  Mr.  Brostrom  states,  a  new  ag'ree- 
nieiit  was  concluded  at  a  recent  confer- 
ence held  in  London,  which  agreement 
was  only  rendered  T)ii--i1ile  through  the 
aidvantages  of  the  Swedish  high  rate  of 
exchange,  and  the  low  offers  made  by 
German  shipyai-ds.  As  jneviously  reported, 
the  order  has  lieen  given  to  tlie  Deutsche 
Werft,  of  Hamburg. 

As  ohairman  of  the  Gotavei'k  (one  of  the 
]>rincipal  Swedish  shipyards),  Mr.  Bros- 
tiom  says  that  he  caused  investigations  to 
be  made  as  to  whether  one  or  both  of  the 
ships  could  not  be  construicted  at  that  yard, 
but,  owing"  to  the  conditions  of  exchange, 
the  German  tender  was  innteiially 
lower  than  the  English  ami  Swedi-h  offers 
that  any  connpeitition  ■n'as  out  of  the  ques- 
tion, while  the  price  of  the  Gotaverk  was 
found  to  be  fully  coiuparable  with  the 
lowest  English  offer. 

The  chairman  of  the  Swedish  shipbuild- 
ing company  further  states  that  German 
com]>ptition  seems  to  be  most  pronounced 
when  it  concerns  the  construction  of 
exceptionally  large  Tessels  such  as  those 
now  contracted  for,  because  on  an 
examination  of  the  prices  ijuoted  foi 
.^mailer  ships  it  was  found  lhat  the  com- 
petitive power  of  the  (ieiiuan  yards  was 
not  discourag-ing. 


TRADE  PUBLICATIONS. 


W^ATEK-POWEiR  Pl.^nt.^ — Just  over  two 
vears  ago  the  announcement  was  made 
that  the  firm  of  J.  Gordon  &  Co.  Ltd.  had 
been  taken  over  by  the  English  Electric 
Co.  Ltd.,  Mr.  James  Gordon  being 
retained  as  manag-er  of  the  water-power 
department.  It  has  recently  been 
arranged,  on  a  mutually  satisfactoin 
basis,  for  the  business  of  James  Gordon  & 
Co.  to  be  canied  on  as  it  was  origiiurlly. 
Mr.  James  Gordon  now  wishes  to  notif\ 
you  that  he  is  trading  as  James  Gordon 
Co.  Ltd. — an  entirely  independent  con- 
cern— dealing",  as  heietofore,  in  water- 
power  plant  of  all  types  and  sizes.  Some 
of  our  readers  will  remember  that  some 
years  ago  Messrs.  Gordon  purcdiased  the 
water-])ower  business  of  J.  TurnbuU  & 
Co.,  Glasgow.  Tliev  have  just  isvsued  a 
four-page  illustrated  leaflet  briefly  describ- 
ing their  turbines  and  governors.  The 
firm's  address  is  Windsor  House,  Kings- 
way,  London,  W.C.2. 


SEPTEMBER  ,^0,  t92?.. 


ENGINEERING  WORLD 


29 


THE  LAW  COURTS. 

Compensation  Claim. 

An  a])i)lica1 1(111  \\  as  iniidc  in  1  he  Jj(^n(l()ji 
Coiiit  in  the  case  of  Loftus  Eedeial 
Steam  ■N^aAngatiou  Co.  Ltd.,  owners  of  the 
steamer  Sussex,  which  has  been  before  the 
court  on  several  occasions.  Applicant, 
ship's  greaiser,  Duff  Street,  East  India 
Dock  Road,  was  in  the  service  of  the 
defendairts,  2,  Fenchurch  Avenue,  E.G., 
and  met  with  an  accident  on  March  13, 
1919,  on  board  the  Sussex.  Comijensation 
was  paid  to  him,  and  aftei-  a  time  it  was 
stopped,  a«  the  eni]il(i\  ('iN  said  that  Loftus 
was  tit  to  return  to  work,  and  was  not 
totally  incapacitated,  as  he  alleged.  He 
claimed  a  sum  amounting  to  £828  on  the 
last  occasion  as  arrears  of  compensation, 
but  Judge  ■lackson  found  that  he  was 
entitled  to  nothing.  Since  then  Loftus 
liad  been  attending  the  Court  again  and 
again  in  an  endeavour  to  lay  his  case 
before  the  judge,  and  he  now  said  he 
understood  that  the  Shipping  Federation, 
who  had  originally  defended  the  action, 
had  agreed  the  amount  to  which  he  was 
entitled.  He  concluded  that  because  they 
had  not  replied  to  nis  communication. 

Judge  Jackson  said  that  Loftus  must 
not  conclude  that.  The  Shipping  Federa- 
tion was  probably  taking  no  noticei  of  the 
applicant.    He  could  not  be  heaitl  further. 

I/(dtus  liien  said  that  his  instructions 
to  his  solicitors,  first  to  Mr.  Alexander 
Smith  and  then  to  Messrs.  Carter  and 
Bell,  had  not  been  carried  out.  His  instruc- 
tions were  to  come  to  the  court  for  an 
amount,  not  for  total  disability.  He  was 
willing  to  do  any  work  which  he  could. 

Judge  Jackson  said  it  was  no  use  Loftus 
( oming  there,  and  he  must  not  do  so 
again.  He  had  not  power  to  reopen  the 
nratter.  He  had  found  that  Loftus  was 
not  disabled,  and  was  not  entitled  to  any- 
tliing.  He  coidd  see  the  Federation  or  do 
wliat  he  liked,  but  he  must  not  come  to 
that  court  again. 


PETROL  FROM  LIGNITE. 


Thei  filst  reports  that  a  Munich  chemist, 
Dr.  E.  Bliimner,  had'  invented  a  process 
enabling  "  synthetic  "  petrol  to  be 
obtained  from  inferior  oil  (preferably 
lignite  tar  oils)  appeared  in  the  Con- 
tinental Press  about  the  autumn  of  last 
year,  and  held  out  hopes  of  an  eventual 
sohition  of  the  fuel  problem.  That  these 
hopes  are  by  no  means  fallacious  can  be 
seen  from  the  fact  that  the  jjrocess,  in  the 
meantime,  has  got  beyond  the  experi- 
mental stage  and  is,  in  the  very  near 
futiire,  to  be  operated  on  a  veiy  large 
scale,  says  Dr.  Alfred  Gradenwitz  in  the 
Indian  Motor  News.  This  is  why  the 
following  short  account  will  be  read  with 
interest,  the  moi-e  so  as  the  process,  beside 
low-boiling  fuel  oils,  also  supplies  a 
number  of  other  products. 

The  raw  oils  are,  by  molten  lead  at  a 
pressure  of  about  600  lb',  to  the  square 
inch  ("40  atnros.),  submitted  to  a  most 
uniform  high  temperature  (about  430  deg. 
Gen.),  thus  uiulergoing  decomposition  into 
a  number  of  splitting  products,  viz., 
petrols  of  different  boiling'  points  and 
gases.  This  decomposition  occurs  most 
gmoothly.  the  hot  molten  metal  being 


intimately  mixed  with  the  raw  oil  and 
performing  an  intense  circulation,  with- 
out sep^arating  practically  any  carbon. 

The  niethod  is  based  on  the  natural  pro- 
cess havino-  given  rise  to  the  produiction  of 
pai'affin  (petroleum),  which  is  known  to 
have  occurred  at  relatively  low  tempera- 
tures extending  over  long  inteiwals  of 
time,  whereas  in  the  Tur^cn)  case  high 
temperatures  and,  accm ,1  i n,nly,  practic- 
able periods  are  used.  The  raw  oils  no- 
where come  into  direct  contact  with  the 
heated  walls  of  the  reserwoir,  being 
injected  into  the  latter  from  underneath 
and  rising  in  small  quantities  throxvgh.  a 
pocket  filled  with  Raschig  rings  and 
immerged  into  the  molten  metal.  Each 
portion  of  oil,  as  it  rises  to  the  top,  thus 
come  into  contact  with  a  large  surface 
within  a  molten  metal  mass  constitutino' 
an  excellent  conductor  of  heat,  so- that 
the  splitting  of  individual  molecules 
occurs  without  any  apprecieable  leaps  of 
tempei-ature.  While  the  oil  injected  at 
the  l)oif()m  is  rrsing  only  inside  the  pocket, 
the  slightly  cooled  molten  lead  is  free  to 
escape  sideways  and  at  the  top,  sinking 
do'wnward  on  account  of  its  higher  specific 
weight  and  being  preheated  again  as  it 
passes  along  the  heated  wall.  This  stream- 
ing of  the  metal  bath,  beside  its  excellent 
heat  conductivity,  is  indispensable  for 
insuring  the  effect  desired.  In  fact,  the 
snhtting  process  occurs  under  so  favour- 
able conditions  that  a  relatively  small  out- 
fit enables  unusally  large  amounts  of  raw 
materials  to  be  treated  in  cnntinons  ojiei-a- 
tion. 

Inasmuch  as  the  Bliimner  process,  in 
addition  to  low-lboiling  fuel  oils,  allows 
variable  quantities  of  lubricating  oil. 
parafiin,  high-grade  asphalt — excelleni 
heating  gases— to  be  obtained,  it  will 
afford  a  sound  economic  basis  for  an  up-to 
date  raw  and  refuse  oil  industry.  Apart 
from  lignite  tar,  even  gas  producer  tar 
heating  oil.  slate  oil,  etc.,  can  be  used  as 
raw  materials,  while  in  many  cases  the 
process  will  be  found  suitable  also  for 
sidiiiiiig  up  into  low-boiling  high-grade 
•lisiillaies  such  raw  materials  as'^gas  oil 
Mexican  oil,  etc.  It  is  expected  to  com- 
bine 1,000-litre  reseiwoirs  into  batteries  of 
SIX  and  to  connect  them  to  condensino- 
plants  and  gas  retainers,  each  individual 
reservoir  dealing  with  1,000  kilogs  of  oil 
per  hour. 


?BOTTOM-POURING  OF  CAST 
METALS  AND  ALLOYS. 

By  F.   JoHxXsox,   D.Sc,     Axn  W. 
Gbantlev  Jones. 
Tx  this  pajiea-  the  autho'is  describe  tvv(j 
new  forms  of  apjiai-atus  :  

(a)  For  determinino-  the  total  linear 
shrinkage  of  cast  metals  and  alloys; 

(h)  Fcr  producing  east  b^ars  bv  a 
bottom-pouring  method,  the  molten  metal 
flowing  from  a.  specially  heated  crucible 
into  the  mould,  and  the  rate  of  flow  being 
controlled  )iy  a  lever-operated  stopper. 

Both  forms  of  apparatus  have  been  used 
111  irivH^tigating  the  shrinkage  and  haid- 
n(>s  n|'  chill-cast  eopper-zine  alloys. 

As  regards  the  shrinkage  values  of  these 
alloys,  they  are  found  to  be  higher  in 
2;eneial  thaii  those  obtained  for  sand-cast 
b>ars  by  previous  investigators.     The  curve 


illustrating  the  relationship  of  shrinkage 
to  composition  confirms  most  of  the 
features  formerly  discovered-  by  Turner 
and  MuiTay,  bait  no  minimum  at  60  pel 
cent  cO'P'jier  is  found. 

In  making  the  allo.vs,  pure  electrolyti(; 
metaJs  were  used,  whilst  remelterl 
casl.ngs  were  eixcluded  from  the  investiga- 
tion. Most  of  the  alloys  were  poured  at 
a  tempeTature  interval  of  approximatelv 
115  (leg.  Cen.  above  their  liquidi,  and  tin- 
mould  was  kept  at  a  constant  temperature 
In-  meiuis  of  an  outer  jacket  of  water,  main- 
tained at  the  boiling  point. 

Ihe  alloys  were  prepared  in  a  separate 
coke-fired  melting  furnace,  aird  transferred 
thence  to  the  bottom-iwuring  apparatus, 
which  is  desiciribed  in  detail.  The 
advantages'  afforded  by  the  use  of  this 
apparatus  are  many,  viz  :  — 

1 —  Control  of  pouring  temperature; 

2 —  Facility  for  registering  temperature  of 
metal ; 

•J — Absence  of  delay  between  attainment 
of    required   pouring-temi>eTature  and 
release  of  metal  into  the  mould; 
4 — Control  of  rate  of  pouring-; 
— Exclusion   Off   dross   fron)    stream  of 
metal,  thus  obviating  the  necessity  for 
skimming"; 
6 — ^litigation  of  "zinc-fume." 

The  hardness  of  the'  bai-s  was  deter- 
mined, both  as  cast,  and  after  annealing, 
rniformity  was  not  exhibifpid  by  the  bars 
as  oast,  but  was  secured  by  annealing.  In 
Ihe  case  of  the  annealed  bars,  the  hardness 
numbers  both  by  the  Brinell  and  Shore 
(scleioscope)  methods  were  i)lotted  against 
comjiosition.  The  Brinell  cuiwe  showed 
an  increase  of  hardness  over  the  range  100 
\o  86  per  cent  eopjier.  From  88  to  72  per 
cent  copper  the  hardne.ss  was  constant,  a 
slight  fall  setting-  in  at  a.bout  72  per  cent 
coi)i)er,  and  persisting  to  63  i)er  cent,  at 
which  point  a  rapid  increase  set  in  with 
the  ap)>eaiance  of  the  beta  constituent. 
With  the  exception  of  a  small  di]!  in  the 
cniwe,  between  -53  and  oO  j>eir  cent  copper, 
the  increase  is  mainiained  to  45  ]Ter  cent 
co.]iiier. 

The  ch  anges  of  soleroscopic  hardness 
\v\{\\  com2iosition  are  of  a  similar  charac- 
ter to  those  revealed  bv  the  Brinell  test, 
but  less  pronounced,  whilst  over  the  range 
60  to  53  per  cent  copper'  no  increase  of 
hardness  is  shown,  such  as  that  shown  by 
the  Brinell  test.  This  would  indicate  a 
very  sligdit  difference,  scleroscopicallv, 
between  the  beta  and  alpha  iihases.  The 
top  faces  of  the  bars  as  cast  are  slio-htl-\- 
softer  than  the  bottom  faces,  owing  to 
slower  rate  of  cooling-,  and.  although  this 
difference  is  diminished  bv  annealing, 
it  is  not  entirelv  eliminated  in  everv  case. 

The  aunealed  bars  (containino-  100  to  57 
per  cent  cooper)  were  cold-rolled,  the 
reduction  in  thickness  being  aiiproximately 
50  per  cent.  The  hardening  capacity  of 
the  alpha  brasseis  xmder  cold-work 
increases  rapidlv  with  increase  of  zinc,  uv 
1o  a  maximum  in  t]ie  neighbourhood  of  75 
per  cent  copper.  The  rolled  strips  after 
close  annealing  were  ag-ain  teisted  for  hard- 
ness, the  results  confirming-  thosp  obtained 
on  the  bars  as  cast  and  annealed,  vaih  the 
exception  that  the  rang-e  of  uniform 
hardness  is  slightly  restricted,  and  the 
wuciceeding  fall  (be'tweeri  70  and  63  per 
cent  copper)  is  more  pronounced. — From 
Iiaper  presented  to  Institute  of  Metals, 
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AEROPLANES  AND  AIR 
TRANSPORT. 

Old  Dirigible's  Cooti  Flight. 

The  A-4,  one  of  the  oildest  dirioibles 
in  the  United  States  ai'my  sei'Tice,  recently 
made  a  saiiccessful  16-hoiir  flight  fcani 
Lano'ley  Field,  Virorinia,  to  Akron,  Ohio, 
landing  with  90  galloii.s  of  petrol  still  in 
it.^  tanks. 

Prosp'&otive  landing  fields  en  route  were 
photo-giaphed,  and  a  total  flight  o'f  a.boiit 
700  miles  was  covered. 

Tlie  stop  was  made  at  "Wingfoot  _  Lake 
Air  Station,  where  the  ship'  was  built  by 
tlip  rioodvear  Tyre  &  Eii'bber  Oo.,  so  that 
mooring  harness  could  be  placed  on  it. 
The  ship  will  be  moored  to  a  mast  at  S(  ott 
Field.  Illinoia.  near  St.  Louis,  its  next 
objective,  until  the  new  hangars  are  com- 
pleted. The  Scott  Field  hangars  will  be 
800  ft.  long,  being  the  largest  in  the 
United  States. 

The  A-4  is  only  about  halt  as  large^  as 
the  standard-size  dirip-ibles  now  being 
built.  This  is  tlie  ship  in  which  Goodyear 
Aero  officials  in  1919  flew  to  rievelaud, 
landing  on  the  roof  of  the  Statler  Hotel, 
after  wliich  they  took  the  elevator  down 
to  the  dining^  room,  attended  a  meeting, 
reascended  to  the  roof,  and  flew  back  to 
Akron. 


DEVELOPMENT  OF  CANADA'S 
MOTOR  INDUSTRY. 

Canada  is  one  of  our  most  progressive 
colonies  and  she  is  very  much,  alive  to  the 
great  future  that  is '  before  the  motor 
indusiti-y.  The  following  article  may  seem 
to  some  of  our  readers  over  optimistic, 
but  it  gives  the  Canadian  view  of 
Canada's  probable  share  in  supplying  the 
world's  markets  in  the_  coming  years.  It 
is  worth  careful  consideration  by  those 
engaged  in  motor  car  manufacture  in  the 
United  Kingdom. 

The  establishment  in  Canada  of  United 
States  and  other  foreign  industries  and 
the  locating  of  Canadian  branch  houses 
continues  without  ceissation  as  the  many 
advantag-es  Canada  ofPers  in  the  manufac- 
turing trade  are  brought  home  to  manu- 
facturers. A  noticeable  feature  of  this 
development  in  industry  within  the  past 
year  has  been  the  expansion  effected  in  the 
Canadian  motor  car  industry,  the  number 
of  plants  in  Canada  having  been  swelled 
by  the  location  in  the  Dominion  of  many 
United  States  coiicer-ns  as  well  as  new 
Canadian  incorporations,  and  there  is 
every  indication  that  this  branch  of 
Canadian  industry  is  destined  to  attain  a 
higher  standing  than  the  important  place 
it  already  occupies  in  Canadian  economic 
life.  In  addition  to  the  attraction,  from 
a  bu.siness  standpoint,  of  the  large  annual 
consumption  of  cars  in  Canada,  the 
Dominion  extends  peculiar  advantages  to 
the  manufacturer  for  engaging  in  the  ex- 
Tiort  trade,  particularly  with  countries  in 
Hie  British  Empire. 

The  automobile  plays  no  insignificant 
roU^  in  all  phases  of  Canadian  life,  and  the 
Donvinion  ranks  in  the  second  place 
among  the  countries  of  the  world  in  the 
per  capita  ownership  of  cars  with 
appioximately  one  car  to  every  IS 
persons.       Canada's     consumption  of 


motor  oars  necessitates  an  annual  replace- 
ment of  80,000  cais.  The  use  of  cars  is 
on  the  increase  too,  especially  since  they 
have  been  introduced  in  such  numbers  in 
the  country  districts  of  the  newer  west, 
where  they  have  virtually  revolutionised 
farm  life  through  the  conveniences  and 
diversion  made  possible. 


Steady  Growth  Since  1920. 

They  were  in  Cianada,  in  1920,  IT 
motor  car  plants  in  which  a  capital  of 
53,966.506  dols.  was  invested  and  which 
accounted  for  a  production  of 
101,405,846.  dols.  A  total  of  8,281  per- 
sons, receiving-  wag-es  totalling-  13,331,084 
dols.,  found  employment  therein.  In 
addition  there  were  62  motor  car  supply 
plants  capitalised  at  15,332,887  dols.,  em- 
ploying 3,092  persons  receiving  4,769,996 
dols.  The  value  of  their  production  was 
19.361,882  dols.  Passenger  cars  alone 
produced  in  Canadian  plants  in  1920 
accounted  for  S4,500,000"dols.,  and  that 
year  there  were  throughout  the  Dominion 
5,500  dealers. 

In  making  an  appraisal  of  the  motor 
car  industi-^'  in  Canada  at  the  present  time 
account  must  be  taken  of  a  rather  remark- 
able expansion  which  the  industry  has 
experienced  within  the  past  year.  In 
addition  to  new  manufacturing  and 
assembling  companies  at  Montreal, 
Toronto  and  other  places,  the  General 
Motors  Corporation,  of  New  York,  is  now 
concentrating  the  manufacture  of  all 
expoi't  models  of  motor  cais  at  a  Canadian 
plant  at  Oshawa,  the  object  in  so  doing- 
being  solely  the  fact  that  it  believes  cir- 
cumstances are  more  advantageous  there 
for  engagement  in  the  export  trade. 

The  Ford  Motoi'  Co.,  of  Canada,  is  com- 
mencing the  immediate  erection  of  a  huge 
motor  plant  adiacent  to  the  present  fac- 
tory in  Foi'd  City,  near  Windsor.  The 
new  plant  will  cover  approximately  125 
acreis  and  will  cost  in  the  neighbourhood 
of  6.000.000  dols..  extending  for  2,000  ft. 
along  the  liver  front.  It  is  expected  that 
the  production  of  the  Canadian  Ford  will 
be  doubled  immediately  the  new  plant 
starts  to  operate,  and  the  plans  are  to  turn 
out  500  cars  a  day  in  place  of  250  as  at 
present.  The  entire  ciapacity  will  permit 
of  an  output  of  l.OOO'  cars  per  day  as  soon 
as  the  state  of  the  market  war-rants  this. 


British  Car  to  Compete. 

Indications  are  that  Bi-itish  car  manu- 
facturers are  likewise  beginning  to 
become  interested  in  the  Dominion  as  a 
locale  for  manufacturing  and  engaging  in 
the  export  trade,  and  that  some  expan- 
sion in  the  Clanadian  industr-y  may  be  ex- 
pected throirgh  the  action  of  English  firms 
establishing  plants  here.  "Whereas  the 
capital  invested  in  the  motor  car  industry 
in  Canada  has  liitherto  been  almost  purely 
United  States,  it  is  now  announced  that 
the  j)ioneer  English  motor  car  concern  is 
to  establish  a  bianch  factoi-y  in  Canada  to 
compete  with  the  United  States  cars. 

Canada's  export  trade  in  motor  t^ars  is 
an  important  and  growing  one.  In  the 
fiscal  year  1921,  15,620  passenger  motor 
cars  valued  at  11 ,376,268  dols.  and  4.290 
freight  motor  cars  valued  at  2.602,853 
dols.  were  exported.  The  growth  of  this 
trade  within  (luite  recent  times  can  be 
gauged  from  a  comparison  with  the  1919 


figures,  when  11,613  passenger  cars  valued 
at  5,989,908  dols.  and  2,567  freight  cars 
worth  1,313,770  dols.  left  the  country. 
Canada's  markets  for  this  kind  of  manu- 
facture cover  the  greater  part  of  the 
globe.  The  United  King-dom,  Australia, 
New  Zealand,  India  and  the  United  States 
provide  the  most  valuable  markets,  but 
the  product  also  goes  in  substantial 
volume  to  the  Argentine,  Brazil,  Africa, 
Chile,  China,  Eg-ypt,  Japan,  Mexico, 
Nonvay,  Peru,  Portugal,  Spain,  Sweden 
and  other  countries.  Canada  is  continu- 
ally ranking  higher  as  a  source  of  pur- 
chase of  motor  cars,  especially  by  Great 
Britain.  During  the  first  quarter  of  1922 
tlie  Dominion  ranked  first  as  a  source  for 
the  numiber  of  finished  cars  and  fourth 
with  respect  to  chassis  in  the  British 
motor  car  imports.  The  United  States 
was  fourth  in  cars  and  thii-d  in  chassis. 


The  Export  Markets. 

When  one  analyses  Canada's  export 
markets  in  the  motor  car  tr-ade,  it 
becomes  evident  just  what  attraction 
Canada  has  for  United  States  and  foreign 
firans  engaging  in  this  manufacture.  The 
most  extensive  and  profitable  markets 
have  been  foirnd  and  developed  in  the 
countries  of  the  British  Empire  where 
f'anada,  as  a  unit  of  the  Empire,  receives 
tlie  benefits  of  many  preferential  tariffs. 
The  regirlar  tariff  on  motor  cars  from 
foreign  countries  to  the  United  Kingdom, 
for  instance,  is  33^  per  cent.  From 
coirntries  within  the  Empire  there  is  a 
preferential  taaiff'  one-third  less,  or  29| 
per  cent.  The  New  Zealand  tariff  pro- 
vides for  a  legular  duty  of  25  per  cent  and 
a  preferential  one  within  the  Empire  of  15 
per  cent.  This  latter  also  applies  to 
Samoa.  Southern  and  Northern  Rhodesia 
have  a  regular  tai-iff  of  20  per  cent  on 
motor  cars  coming  into  the  counti-\'  and  a 
preferential  rate  to  British  countries  of  17 
per  cent.  Australia  follows  the  British 
pieferential  tariff  in  giving-  a  rate  15  per 
cent  lower  than  the  general  one  on  British 
Empire  automobile  pi-oducts. 

The  growing'  use  of  the  car  both  in 
Cianada  and  iir  the  countries  with  which 
she  has  developed  her  greatest  export 
motor  car  trade,  all  being  countries  of 
expanding  oopulation  and  incieasing  pros- 
perity, makes  the  Dominion  a  peculiarly 
suita])le  one  for  the  location  of  car  plants, 
and  manufacturers  are  coming-  in  an  ever 
g]-eater  degree  to  realise  this. 


Cleveland  Automatic  Scbew  Machines. — Agree- 
ments have  been  signed  between  the  Cleveland 
Automatic  iMachine  Co.,  of  Cleveland.  Ohio.  U.S.A., 
and  Alfred  Herliert  Ltd.,  whereby  the  latter  firm 
becomel  the  ant  In  irisrd  sole  selling  agents  for  the 
well-known  Clcxi  hind  automatic  screw  and  forming 
machines  made  by  this  firm.  The  range  of  work 
covered  by  these  machines  is,  we  believe,  unique,  as 
the  machines  are  made  to  handle  all  sizes  of  bar 
material  from  J- iu.  to  7|  in.  diameter,  also  forgings, 
castings,  and  blanks  of  similar  dimensions  by 
means  of  ingenious  magazine  attachments.  As  soon 
as  the  arrangements  can  be  completed.  IMessrs. 
Herbert  hope  to  cover  all  territories  where  they 
have  their  own  branches  or  associated  companies, 
but  at  the  moment  the  agency  covers  Great  Britain 
and  Ireland,  the  Colonies  (e.xcluding  Canada). 
.T.apan.  IManchuria.  Korea  and  Formosa,  British 
Soutli  Africa.  India.  Burma  and  Cevlnn.  Tiie 
services  of  Mr.  H.  .Asbridge,  who  has  been  the 
Cleveland  e.xpert  in  this  coiintrv  for  many  years, 
have  been  retained.  Tliis  agency  will  not  interfere 
with  the  manufacture  of  iMessrs.  Herbert's  line  of 
auto-lathes,  nor  the  well-known  automatic  copper 
stay  and  condenser  ferrule  machines. 
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VARIABLE-SPEED  GEARING. 

182,027. — C.  P.  L.  VAN  Caubergh,  134,  Avenue 
du  Loiigcharnp,  Brussels. — August  22,  1921. — 
Variable-speed  friction  gearing,  suitable  for 
motor-vehicles,  of  the  type  in  which  a  jointed 
driven  shaft  is  tiltable  to  traverse  an  aniuilar 
flange  carried  thereby  across  the  driving-disc, 
comprises  a  driving-disc  a,  Fig.  1,  having  an 
annular  depression  generated  by  an  arc  struck 
from  the  pivotal  point  s,  which  is  eccentric  to  the 
driven  shaft  d.  The  face  of  the  driven  ring  e 
has  a  corresponding  curvature,  and  has  also  a 
bevelled  edge  /  operative  in  reverse.  The  shaft  rf 
has  a  universal  connection  g  with  a  shaft  //,  for 
instance  the  propeller-shaft  of  a  motor- vehicle,  and 


runs  in  a  slidable  casing  n,  which  transmits  to  the 
driven  disc  c  the  pull  of  a  spring  i,  Fig.  6,  so 
acting  through  the  variable  leverage  of  cam-levers  1 , 
fuiirumed  on  trunnions  in,  that  the  engaging-force 
on  studs  o  on  the  casing  increases  with  speed-ratio 
reduction.  Tlie  sleeve  n  is  tilted  by  a  hand-lever 
t  and  lifting-levers  r  engaging  a  slot  w.  When  the 
ring  ('  reaches  the  neutral  zone  of  the  disc  a,  as 
shown  in  Fig.  6,  notches  in  extensions  x  of  the 
levers  r  engage  the  ends  of  a  bar  oonnecting  the 
levers  /  and  put  the  sjaring  i  out  of  action,  so 
that  a  spring  f  disengages  the  gear.  Upon  further 
movement  the  levers  /  are  again  freed,  and  the 
bevelled  edge  /  engages  the  disc  «  beyond  its 
centre.  The  gear  may  be  disengaged  at  any  time 
by  a  pedal,  etc.,  acting  on  the  cam-levers  I. 

FOUNDRY  MOULDING  MACHINES. 

182,8,58. — C.  ScAMPTON,  8,  St.  Ann's  Road, 
Covenlrv, — March  9,  1921. — A  turn-over  jar-ram 
moulding-machine  has  pattern-drawing  mechanism 
arranged  within  the  jarring-mechanism.  The  jar- 
ram  5,  Fig.  3,  is  reciprocated  by  air  controlled  by 
a  valve  10  connected  to  the  table  4  which  carries 
the  turnover  pattern  plate  2  on  standards  3.  Rest- 
ing on  the  table  4,  and  if  desired  engaging  guides 


on  the  standards  3,  is  a  table  14  for  lowering  the 
mould  away  from  the  plate  2.  Tlie  table  14  is 
carried  by  a  ram  15  within  the  ram  5  and  raised 
by  oil  from  a  tank  16,  Fig.  4,  arranged  between 
two  of  the  webs  8,  Fig.  2,  tTie  oil  Iieing  forced  past 
a  spring  valve  17  by  compressed  air.  When  it  is 
desired  to  lower  the  tal)le,  the  air  pressure  is 
released  and  the  oil  flows  slowly  back  into  tlie 
tank  througli  perforations  in  the  valve  head  17. 
Rotation  of  the  tables  is  prevented  by  a  rod  24. 


CLUTCHES. 

182,985. — J.  E.  Pile,  2,  Salisbury  Road,  Cosham, 
Hampshire. — May  3,  1921. — In  a  friction  clutch  in 
whicii  the  adjusting-mechanism  includes  epicyclic 
gearing  and  all  the  elements  revolve  as  one  when 
in  the  engaged  position,  certain  parts  are  tempor- 
arily iield  stationary  and  connected  to  hand-adjust- 
ing means  when  it  is  reo.uired  to  clutch  or  unclutch. 
In  the  arrangement  showai,  the  body  5,  keyed  on 
the  driven  shaft  12,  carries  a  .screwed  sleeve  9  with 
protruding  screws  18  engaging  longitudinal  slots 
in  a  member  17  freely  mounted  on  a  sleeve  10. 
The  sleeve  10  has  a  bevel-wheel  15  and  pinion  10 
keyed  thereon,  and  is  rotatable  on  a  sleeve  11  o'l 
which  a  brake  pulley  13  and  a  pinion  22  are  keyed. 
The  sleeve  11  is  rotatable  on  the  shaft  12.  Planst- 


wheels  21,  24  gear  with  teeth  on  the  members  5,  10. 
11,  17,  and  are  free  on  spindles  25  supported  by  a 
sleeve  27  rotatable  on  member  5.  A'  bevel-wheel 
30  can  be  brought  into  and  out  of  engagement  with 
the  bevel-wheel  15.  The  end  friction  plate  33«  is 
keyed  to  the  body  5  to  prevent  accidental  screwing- 
up  of  the  sleeve  9.  When  in  the  clutched  position 
tlie  bevel-wheel  30  is  out  of  engagement  with  the 
bevel-wheel  15  and  I  he  w  hole  mechanism  revolves 
as  one.  When  adjust niciit  is  required  the  sleeve 
11  is  braked,  thereby  bringing  the  sleeve  10  to  rest, 
the  bevel-wheel  30  is  engaged  with  the  bevel-whee' 
15,  and  rotational  movement  of  the  shaft  29  is 
transmitted  through  the  planet-wheels  and  produces 
rot;i,tion  of  the  sleeve  !*  relative  to  the  liody  5,  thus 
clutching  or  unclutching  according  to  the '  directitni 
of  rotation  of  the  shaft  29.  Tlic  sleeves  10,  11  may 
be  locked  together  after  adjustment. 

CHUCKS. 

183,030.— D.  L.  BissETT,  75,  Columbia  Avenue, 
and  P.  Lyail  &  Sons  Construction  Co.  Ltd., 
5,000,  Western  Avenue,  Westmount,  both  in  Mon- 
treal, Canada. — June  29,  1921. — Chuck-jaws,  of  the 
type  having  a  gripping  portion  adjustable  rela- 
tively to  a  base  portion,  comprise  a  liase  1  slidably 


connected  to  a  jaw  2  by  means  of  a  V-slide  9. 
The  jaw  carries,  in  a  transverse  slot  12,  a  key 
10  having  serrations  11,  which  can  be  made  to 
engage  similar  serrations  on  the  base,  by  means  of 
slots  6  and  bolts  14.  The  jaws,  which  may  be 
stepped  as  shown  or  plain,  are  reversible. 

INTERNAL-COMBUSTION  ENGINES. 

^  182,831.— E.  H.  Owen,  32,  Queen  Victoria 
Street,  London. — January  13,  1921. — To  regulate 
the  speed  and  power  of  two  and  four  stroke  cycle 
engines,  the  normal  charges  are  supplemented  liy 
vaiiiilile  additional  charges  supplied  Ii\  piimps.  Iln' 
clcaraiii  i'  in  the  working  cylinder  linirj  ad  |  n.^i ,  il 
in    acc:>ialaiice    with    the   total   weight   of  ciiargc 


admitted  thereto.  Fig.  2  illustrates  a  four-stroke- 
cycle  engine  having  a  pump  2  for  supplying 
additional  charges  to  the  working  cylinders  4 
through  the  valves  3,  4a.  The  pump  piston  is 
secured  by  rods  6,  7  to  a  crank  8  geared  to  a  shaft 
carrying  the  main  crank  11.  A  slipper  14  secured 
to  the  rods  6,  7  slides  on  an  arc-shaped  guide  15 
which  is  turned  about  the  shaft  16  to  vary  the 
stroke  of  the  pump.  Mounted  in  the  head  of  the 
cylinder  4  is  a  piston  26  for  varying  the  cylinder 
clearance.  The  piston  is  controlled  by  a  cam  or 
eccentric  25  actuated  through  worm  gearing  23,  24, 
the  worm  23  being  adjusted  simultaneously  with 
the  stroke  of  the  pump  piston  by  a  shaft  22  con- 
nected through  gearing  and  linkage  to  the  end  17 
of  the  guide  15.  The  pump  is  driven  from  the 
main  crankshaft  at  a  speed  ratio  of  2  to  1  and 
serves  four  working  cylinders.  Two  double-acting 
pumps  may,  however,  charge  the  four  cylinders. 
Fig.  3  shows  one  of  a  pair  of  cylindera  4  and  a 


double-acting  charge  pump  2  for  a  two-stroke 
cycle  engine  in  which  the  piston  13  compresses 
and  delivers  to  tlie  combustion  space  a  normal 
charge.  When  the  exhaust  port  B  is  uncovered 
an  additional  scavenging  charge  is  supplied  from 
one  end  of  the  pump,  a  further  charge  being 
delivered  from  the  opposite  end  of  the  pump  when 
the  exhaust  port  is  closed.  The  pump  stroke 
and  tlie  piston  26  for  varying  the  clearance  are 
adjusted  as  described  with  reference  to  Fig.  2. 
A  modified  construction  of  engine  is  described  in 
wliicii  a  normally  reciprocating  and  adjustable 
piston  replaces  the  stationary  piston  2(i  in  the 
cylinder  head.  Acc(nding  to  further  modifications 
(i)  the  main  piston  slides  in  an  outer  cylmdrical 
sleeve  which  is  adjustable  to  vary  the  clearance, 
and  (2)  part  of  the  cylinder  charges  are  rejected 
during  compression  tiirough  a  series  of  valves  open- 
ing in  succession  in  the  cylinder  head.  Each  of 
the  engines,  aci^ording  to  the  invention,  operates  (1) 
with  its  normal  charge  supplemented  by  one  or 
more  pump  charges,  or  (2)  with  pump  charges  only. 

PUMP  PISTONS. 

182,005.— H.  L.  C.  Hansen,  1267,  Elstori  Avenue, 
Chicago,  U.S.A. — July  22,  1921. — A  pump  piston 
comprises  a  cup-leather  12  mounted  on  a  rod  13 
between  two  curved  washers  10,  11  having  their 
convex  faces  adjacent  to  the  cup-leatlier.  The 
washers  are  held  in  place  by  a  nut  14  and  have 


flat  portions  lOr/,  lla  at  the  centre  engaging  the 
cup-leather.  Two  aiimilar  ribs  10',  11'  on  the 
wash, MS  for.,,  ih,'  Iraih.a  against  the  rod  13.  The 
pcnphiay  nf  the  i  ii 1 1  ii at lier  may  be  thicker  than 
the  mam  portion.  The  washers  are  of  different 
diameters  and  the  larger  one  is  of  smaller  diameter 
than  the  cup-leatlier. 
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THE  "FALCON"  SELF-CLE 
SAVES  COAL  AND 


FURNACE 
LABOUR. 


Clean  fires  from 
morning  to  night, 
independent  of  skilful 
stoking.     :    :    :  : 


Will  burn  any 
kind    of  fuel. 


Upkeep  small. 


Hollow  bars. 


No  Black  Smoke. 


Specially  adapted  for 
great  variations  of 
steam  pressure.    :  : 


No  holes  drilled  in 
boiler  for  fixing.  :  : 


With  or  without 
forced  draught.   :  : 


T.  CASS  &  CO.  LTD.,  Falcon  Stoker  Works,  Tipping  St.,  BOLTON. 


EXHIBITI 


OF 


XTIL! 


MACHINERY  AND  ACCESSORIES. 

Organised  by  the     Textile  Recorder/  * 

CITY  HALL,  MANCHESTER,  OCT.  6  to  20, 1922. 


Engineers  interested  in  Textile  Machinery  should 
visit  this  Exhibition,  where  90%  of  the  exhibits 
:     :     :    :  are  running  machinery.    :     :     :  : 


11  a.m.  to  9  p.m. 


1^ 


mi 
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The 

&  BEST  JOINTING 


Sole  Agents  for  N.E.  Counties  : 

VAUGHAN  &  DYMARD  LTD., 

Milbum  House, 
NEWCASTLE-ON-TYNE. 


Do  you  know  what  happens  when  the 
Giant  Friction  grips  your  Rods? 

It  necessitates  more  power  to  run  your  macliiner}^ — increasing 
coal  consumption  —  it  produces  excessive  wear  on  the  rods, 
causing  frequent  trueing-up — machine  shop  expense.  It  ^^■ears 
out  the  packing  very  quickh^ — frequent  renewals  make  the 
packing  expensive. 

"PALMETTO"  Packing 

is  practically  frictionless,  as  graphite  grease  lubricant  is  forced 
hot  into  each   single  strand  before  braiding    or  twisting. 

"PALMETTO"  KEEPS  THE  ROD  LUBRICATED. 

Thorough  lubrication  and  heat-resisting  materials  make 
"  PAI.METTO "    the    longest   service    packing  manufactured. 

Why  not  let  us  prove  this  to  you  with  a  free  working  sample, 

W  F.  JOHNSON  &  Co.,  Agents,  ""SoTl^. 


FOR  IND^X  TO  ADVERTISEMENTS  SEE  PAGE  36. 
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Saving 

Productive  Hours 


Making  out  time  sheets  and  the  locking 
out  of  workers  when  late  causes  much 
wasted  time. 

The  GLEDHILL-BROOK^  '.\ 
TIME  RECOEDER 

should  be  used  wherever  time  has  to  be 
accurately  registered. 

BRITISH  MADE 
THROUGHOUT. 

The  G.-B.  Recorder  is  reh'able  and  quick,'^ 
as  the  checking  is  done  at  walking  speed 
The  time  stamping  is  clear  and  legible  to 
all,  and  the  mechanism  is  easily  accessible 
for  cleaning. 


Send  for 
Booklet  to 
Gledhill -Brook 

Time 
Recorders  Ltd., 
Empire  Works, 
Huddersfield. 


RELIABILITY  IS  THE  FIRST 
NECESSITY  IN  A  TIME  RECORDER 
AND  YOU  HAVE  IT  IN  THE  G.B. 

THE  GLEDHILL-BROOK 
TIME  RECORDERS  LTD. 


Showrooms  at 
LONDON,  BIRMINGHAM, 
LIVERPOOL  AND  GLASGOW. 


|iliillllilillllllllllllllllllllllil|||||||illl|i||||||||||||||||||||||||||||||||||||||||||||^ 

I    No  Valves.     No  Priming.  I 

=               WORKING  PARTS  SIMPLE    IN   SHAPE.  = 

=                FEW  IN   NUMBER,  EASY    OF   ACCESS  = 

=               AND  REPLACEMENT.  = 

Efficient  STRAINERS  iwhich  can  be  removed   lor  cleaning  without  = 

=                                    I    disturbing  the  plant.  = 


I    The   Rotary   Displacement  Pump, 

=  Made  by  THE  ROTO-PATENTS  SYNDICATE. 

^  is  the  result  of  several  years  of  experiment  and  design 

^  in  perfecting  this  type  of  pump.      It  has  not  been  put 

=  on  the  market  until  after  a  prolonged  and  se\  ere  testing. 

g  IT  IS  NOT  A  CENTRIFUGAL  PUMP. 

=  It  works  by  the  positive  displacement  of  a  rolling  plunger. 

=  The  desired  head  can  be  attained  without  regard  to  speed. 

=  It  gives  the  full  efficiency  of  a  ram  pump,  I  ut  is  con- 

=  siderably  smaller  and  cheaper  than  any   pump  of 

^  similar  capaci'y. , 

=  Delivery  up  to  200  gals,  per  minute  against  head  between 

=  50  ft.  and  250  It. 


With  or  without 
Bedplate.  For 
\     The  Roto-PatentS       Pulley  or  Direct 

\   Pump  Syndicate, 

iW  Offices:  44,  BEDFORD  ROW,  LONDON,  W.C. 


TO  THE  ADVERTISER. 

To  assist  our  clients  in  the 
preparation  of  designs  and 
illustration  is  part  of  our 

::      SERVICE.  :: 

We  invite  our  advertisers 
to  avail  themselves  of  this, 
which  we  are  pleased  to 
render  free  of  obligation 
or  charge. 


o  □  □ 


Advertising  Manager: — 

"ENGINEERING  WORLD," 

20-22,  ST.  BRIDE  STREET,  LONDON,  E.C.4. 


R.  W.  LOVEBROVE  i  CO. 

12,  Rochester  Row, 
WESTMINSTER,  S.W.I. 


See  oup 
"  Grove  " 
Boiler  for 
Domestic  Hot 
Water  Supply. 


Manufacturers  of  Cast-iron 
Radiators  and  Cast-Iron  ;: 
Sectional  Boilers  for  Hot 
Water  and  Steam  Heating, 
suitable  for  Warehouses,  :: 
Factories',  Priyate  Houses. 


WORKS  :- 

RAILWAY  WORKS, 
QUEEN'S  ROAD  STATION, 
PECKHAM,  LONDON.  S.E. 


DELIVERY    FROM  STOCK. 


V  SEPTEMBER  30,  19Z2. 
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''liiiiiiiiiiiiiiiiiiliiiil'iiiiliiliiiliiliiilliiiillllllhiiillliliiilillliliii^ 

Engineering  Progress. 

THE  progress  of  engineering  science  can  be  freely 
drawn  upon  in  these  days  to  increase  works  efficiency. 
The  introduction  of  ball  bearings  added  new  power 
and  longer  life  to  every  form  of  machinery.  To-day  ball 
bearings  have  entirely  ousted  friction  bearings  in  all 
up-to-date  plants.  Cut  out  waste  power  by  fitting  ball 
beirings   in  your   machinery  and  works  line  shaftings. 

Ball  Bearings  of  various  types  are  at  the  disposal  of  engineers  to-day.  There 
iB  no  bearing  which  offers  the  distinctive  features  of  N.K.A.  Bearings.  The 
Patented  Ball  Cage  of  this  Bearing  allows  of  more  and  larger  balls  to  be  used 
than  any  other  bearings  of  a  given  size.  Theoretically  it  is  the  ideal  bearing, 
and  its  perfect  construction  from  the  finest  materials  makes  it  the  unrivalled 
service  bearing.  Specify  N.K.A.  Bearings  when  enlarging  your  plant  and  in 
cases  of  replacements.  They  are  the  finest  guarantee  against  bearing  troublPB 
or  breakdowns. 

Our  Technical  Department  u  ill  gladly  advise  Works  Managers 
upon     the     most     suitable     bearing     for     all  requirements. 


N.K.A.  Self-aLj^ni'^g  Hanger  Bearing 


NORTHHSLiJEflRINGS 


LIMITED  masKM 

115,  GT.  PORTLAND  ST.,  LONDON,  W.l. 

MidlanJi  Selling  t Agents  .- 

MESSRS.  ELECTRICAL  TRADE  SUPPLY  LTD, 
iBritannia  Works,  Gt,  Charles  Street,^innmgham,' 

Branches  at  .—Coventry,  Lincoln,  Manchester, 
Glasgow,  Cardiff,  Bristol,  Bedford,  Leeds 
and  Dublin. 


Iilillllllllllllllllllllllllllllllllllll'llllllllllllllllllllllllllllllillllllllilllllllllllllllllll 


JAMES  GORDON  &  CO.  LTD., 

Specialists  in  Water  Power  Development. 


WHY  NOT 

Consi  -ie  '  the 
possibility  of  using 
the  available  water 
power  at  your 
works. 


WE  HAVE 

A  staff  of  capable 
engineers  ready  to 
help  you  with 
advice  and  inform- 
ation. 


f 


T^e  above  illustration  shows  a  Single  Discharge  "  GORDON  "  Turbine,  with  Oil  Pressure  Governor 
for  driving  Electric  Generator,  which  replaced  two  water  wheels,  and  now  drives  a  large  Textile  Factory. 


iVrite  for  particulars  of  our  invest' gation  service  to  Dept.  E, 

WINDSOR  HOUSE,  KINGSWAY,  LONDON,  W.C.2. 

Telegrams:  "  Gordolooo,  Westcent.  London."  Telephone:  GerrardlI95. 
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Put  Your  Works  on  a 
Prosperity  Basis, 

The  indispensable  condition  for  all 
prosperity  is  a  sound  basis. 

Get  the  foundation  right. 

Dickinson's  Rock  Asphalte  makes 
first-class  foundations. 

Floors  made  with  Dickinson's  Rock 
Asphalte  are  firm  and  even ;  Noise- 
less, Dustless,  Jointless,  Fireproof 
and  Damp-proof. 

Send  for  descriptive,  informative  and  readable  booklet,  free 
on  request,  entitled  "  Easy  Going. 


JOHN  DICKINSON  S  CO.  (BOLTON)  LTD. 

FAffiCLOUGH   STREET,  BOLTON. 


TlLEPHONK  :   792  Bolton. 


Telegrams  :  "  Dickinson  792  Bolton 


Specify  "Cobra"  Tubes  when  high  efficiency  is  demanded. 

They  are  manufactured  of  the  highest  quality  metal,  in  Copper 
or  Brass.  These  tubes  are  more  efficient,  more  durable  and 
more  economical  in  the  long  run.    There  is  nothing  better. 

Ornamental   Tubes  and  Sections. 


GRICE.GRIGE  &  SON  LTD. 


NILE  STREET, 
BIRMINGHAM. 


Associnted  with 
WilliEms,  Foster  &  Co. 
and  Pascoe  Crenfell 
&  Sons  Ltd,  ; 
Copper  and  Yellow  Metals. 


yiod.eim_    Irtdtxs't  r\y  

rreeds  J^oderrt  Methods  ~ 


THE  HOUSE  OF  BENNIS 


2.   Its  .Achievements 

FOR  over  half  a  century  we  have  held  the  leadership 
in  the  manufacture  of  Machine  Stokers.  '*  Bennis" 
Stokers  are  now  in  almost  universal  operation, 
increasing  steam  output,  ensuring  greater  productivity, 
eliminating  smoke  and  saving  this  country  over  one 
million  tons  of  coal  per  annum-  In  addition  to  Stokers 
we  make  all  kinds  of  plant  for  the  rapid,  efficient  and 
automatic  handling  of  coal  and  ashes.  Consult  us  on  all 
questions  of  boiler-house  management- 


ENGINEERING  WOULD. 


It's  the  &\idience 
that  co\iats. 

I 

iFhat  is  why  the ' '  Engineering 
l^orld"  small  advert  columns 
Th  ey  are  read  by 
i  sympathetic  audience  who 
place  every  faith  in  the 
i)aper's  columns,  and  as  our 
iestimonials  prove,  ultimately 
buy  the  goods. 

If  you  have  anything  to  sell 
or  buy,  try  a  small  advert  in 
the  ^^Engineering  World." 

That  it  reaches  the  right 
>eople  is  constantly  bemg 
►roved  by  those  who  take 


[pace, 


Prepaid  Advertisements. 

WANTED,    For   Sale   and   Miscellaneous  Small 
Prepaid  Advertisements  are  inserted  at  Id.  per 
word — 12  words  or  less,  1b. 

Other  spaces  as  per  Scale  of  Charges. 
ADVERTISING  MANAGER, 

"ENGINEERING  WORLD," 

20,  22,  St.  Bride  St.,  LONDON,  E.C.4. 


REDUCE  THE  COST  OF 

FUEL  and  LABOUR 

BY  COVERING  YOUR  BOILERS 
AND    STEAM    PIPES  WITH 

KENYON'S 

KISOL 

EASY  TO  APPLY. 


Sample  1  cwt.  bag 
carriage  pa 


wt.bag,    1  C  /     with  full 
id,  \  J I "  initructions. 

Ask.  for  "  Hints  on  Covering"  post  free. 


SHEET  METAL  DEPT.  for 

Engine  Cylinder  Lagging,  Machinery  Guards,  Oil 
Drippers,  etc.,  etc. 


William  Kenyon  8  Sons.  Ltd., 

DUKINFIELD,  Cheshire. 


CAN  SAVE  TWO  TONS  OF  COAL 
PER  WEEK  WITH 

PRATT'S  PATENT 

RETURN 
STEAM  TRAP 

I  OK 

Returning  Condensed  Steam  to  Boiler. 
Mill  Heating  and  Drying  Stoves. 
Tentering  Machines  and  Wool  Dryers 


SOLE  MAKERS: 


WM.  WHITELEY  &  SONS 

LOCKWOOO,  HUDDERSFIELD.  >-(•<■• 

Telephone— No.  1597  &  1598. 
Telegrams — "  Whiteley,  Huddersfield." 


WOODITE 

THE  BEST  MATERIAL  FOR 

GAUGE  GLASS  RINGS 
and  STEAM  PACKINGS 

IN  ALL  SIZES  AND  SECTIONS 

For  Valves,  Joint  Rings,  Pump 
Cups,  Ram  Rings,  Packing  Rings. 


Price  List  and  full  particulars  on  application  to 

WOODITE  COMPANY,  Mitciiam  Common,  SURREY. 
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Can  I  help  you  f 

I  WILL  GIVE  YOU  £50 

if  I  fail  to  produce  over 
7,000  testimonials  from 
others  I  have  helped 
TO   A  SUCCESSFUL  CAREER. 


Yours  to 
success, 


Every  Man  is  the  Architect 
of  his  o  tv  II  Fortune. 


WE  TEACH  BY  POST, 


ADVICE  FREE. 

Most  Moderate  Charges. 
Payable  Monthly. 


LEARN  A  TRADE 
PROFESSION. 


1HAVE  been  a  worker  and  student  all  my  life  ;  the  onlj^  difficulty  I  ever  met  has  not  been  to  study,  but  to  find  just  the  right  thing 
1  wanted  to  study.     Text-Books  all  appeared  to  me  to  be  written  for  the  people  who  already  knew,  instead  of  those  who  wished  to 
learn  ;   it  was  this  difficulty  in  getting  hold  of  the  correct  information  that  gave  me  the  first  idea  of  the  Bennett  College. 

J  conceived  the  idea  of  having  Text-Books  written  in  a  clear  and  understandable  manner,  suitable  for  students  and  for  those  who 
had  to  work  by  day  and  study  in  the  evenings. 

The  Bennett  College  began  its  work  in  1900  with  a  Stai3  of  well  trained  and  Fully  Qualified  Tutors  with  Practical  Experience.  I  felt 
sure  that  Postal  Tuition  would  be  a  success.  The  ultimate  object  of  studying  is  usually  to  pass  some  Examination  ;  consequently,  before 
deciding  the  contents  of  the  books  and  the  lessons,  the  requirements  of  all  Examinations  were  assembled,  and  our  Text-Books  and 
lessons  were  so  pi-epared  as  to  meet  the  requirements  of  the  various  Examinations.  All  our  own  Text-Books  are  produced  by  our  own 
Professional  Staff  on  the  College  premises.  The  lessons,  of  course,  are  varied  and  changed  to  meet  the  changing  requirements  of  the 
different  Examinations. 

The  Bennett  College  is  now  the  largest  Correspondence  College  in  the  Kingdom.  We  publish  our  own  Text-Books  for  the  use  of 
our  own  Students,  and  the  complete  set  of  Text-Books  are  sent  out  immediately  a  Technical  Student  enrols.  There  is  no  other  Corres- 
pondence College  in  this  Kingdom  that  produces  its  own  books  in  England.  The  College  premises  have  a  floor  space  of  3,564  square 
feet,  and  an  inside  Staff  of  70  people,  over  40  of  whom  are  Qualified  as  Professional  Tutors  or  Assistants  to  them.  Fully  Qualified 
Tutors  only  correct  and  examine  lessons  ;  the  Assistants  attend  to  dispatching  of  Homework.  Our  courses  are  fixed  at  a  lower  price  than 
any  other  College,  because  this  is  not  a  limited  company,  and  we  have  no  dividend.?  whatever  to  pay.  This  College  has  been  built  up 
by  the  success  of  its  Students,  therefore  we  work  on  a  co-operative  basis  :  the  greater  the  success  of  our  Students  at  Examinations,  the 
greater  tlie  profit  of  the  College,  and  the  profit  the  College  makes  goes  back  to  the  improvement  of  the  College  outfit  generally,  and  towards 
the  reduction  of  fees. 

I,  as  Governor  and  Proprietor  of  the  College,  having  the  welfare 
of  everj'  Student  at  heart,  am  always  in  personal  attendance  at  the 
College  to  see  that  the  Staff  do  their  work  efficiently,  thoroughly  and 
courteouslv.    Mv  advice  and  assistanc*  is  ©v»r  at  your  command. 


Established  1900. 


What  proof  of  EFFICIENCY  do  YOU  carry  ? 


ARE  YOU  QUALIFIED  9 
FOR  THE  JOB  YOU  SEEK  ■ 

Let  me  help  you  to  improve  your  position  Pinancially 
and  Socially.  If  you  have  any  ambition,  tell  me 
what  it  is  and  let  me  advise  you  FREE. 


Every  man  has  some  abilitv,  which  if  properly  developed  along 
the   right    lines    will   lead    to    Financial   and   Social  Success- 


If  you  are  not  in  a  trade  learn  one.  If  yoii  are  already 
in  a  trade  or  profession  reach  the  top  of  il. 


We  teach  the  following  subjects  and  specialize  in  the  Exams.    Please  send  for  FREE  BOOKLET  mentioning 
the  subject  you  are  interested  in,  or  write  to  me  privately  for  my  advice. 


Architectural  Drawing 
Building  Construction 
Clerk  of  Works  Duties 
Aviation 

Boiler  Elngineering 

Boiler  Making 

Chemistry 

Civil  Engineering 

Concrete  and  Steel 

Draughtsmanship 

Electricity 


Ejigineering 
Foundry  Work 
Interna!  Combustion 

Engines 
Marine  Engineering 
Mathematics 
Matriculation 
Metallurgy 
Mining 

Mine  Surveying 
Motor  Engineering 


Naval  Architecture 
Pattern  Making 
Salesmanship 
Sanitation 
Shipbuilding 
Structural  Elngineering 
Surveying  and  Levelling 
Telegraphy  and  Telephony 
Wireless  Telegraphy 
Special  Course  for 

Apprentices 


BENNETT 
COLLEGE 
DIPLOMA 

in  all  thete  subjectt. 


Your  word  to  an  employer  is  not  ppoof  that  you  are  efficient,  but  a  College  Qualifying 
Diploma  or  Certificate,  signed  by  the  Professional  Staff,  is  a  proof  of  efficiency  and  a 
valuable  asset  in  seeking  a  remunerative  position. 

We  specialise  in  ail  exams,  connected  with  technical  subjects. 

If  you  arc  preparing  fur  .'iny  ot  the  following  e.\ams.  ask  for  our  advice:  A.M.I.E.E., 
A.M.I.Moch.E.,  A.M.I.A.E.,  A.M.I.C.E.,  B.O.T.,  City  and  Guilds,  Special  City  and 
Guilds.  Telegraphy  and  Telephony,  &c.,  B.C.D.,  and  all  other  exams,  connected  with 
the  subjects  mentioned  above.  All  particulars  Free  Of  Charge.  Parents  should  seek 
our  advice  for  their  sons.  If  you  are  interested  in  any  of  the  subjects  mentioned,  write 
naming  the  subject,  and  we  will  send  you  our  FREE  BOOKLET.  Please  state  your  age. 
(Courses  specially  combined  to  meet  all  requiremeals.) 
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MACHINERY  AND  ENGINEERING  AUCTIONS. 

6s.  6d.  per  inch  (single  column)  for  announcements  under  this  heading. 


MESSRS. 

TOPLIS  &  HARDING 

AUCTIONEERS. 

Established  1790. 


LONDON,  MANCHESTER,  CAIRO,  ALEXANDRIA,  ETC. 



Head  Office — 

28,  OLD  JEWRY,  LONDON,  E.G. 2. 


ON  WEDNESDAY,  SEPTEMBER  27,  1922. 


i?e  OPTICS  LTD.       (In  liquidation.) 
r.v  Order  of  the  Liquidators,  A.  N.  D.  Smith,  Esq., 
E.G. A.,  and  E.  Hawkins,  Esq.,  F.S.A.A. 

TENNYSON   WORKS,    87-89,  WILLESDEN 
LANE,  "KILBURN,  N.W.6. 
VALUABLE    AND    NEARLY-NEW  PRECISION 
TOOLS  AND  MACHINERY, 

Inckiding  :  Kemp  Smith  No.  .3  Universal  Milling 
Machine;  three  Universal  Milling  Machines; 
Browne  &  Sharpe  No.  2  Universal  Orinder,  with 
magneto  cliuck  and  demagnetiser ;  two  Grinding 
Machine.s;  Denbigh  Wet  Tool  (.iriiider;  two  Shaping 
Machines;  five  Optician.s'  Precision  Lathes;  five 
Automatic  Machine  Tools;  Automatic  Screw-cutting 
Machines;  11  Back-geared  s.s.  and  s.c.  Lathes, 
centres  28  in.,  lOin.,  9^  in.,  9in.,  G-^-in.,  and  tiin., 
by  Morris  Machine  Tool  Co.  and  others;  two  Turn- 
ing Lathes ;  Planing  Machine ;  three  Universal 
Drilling  Machines;  16  Bench  Lens-drilling  Machines, 
by  the  Carrington  Optical  Machine  Co. ;  70  Bench 
Milling,  Slotting,  Punching,  Shaping,  Drilling, 
Grinding  and  Turning  Machines;  eight  "  Aciera " 
No.  2  Bench  Drilling  Machines;  five  40-ton  Power 
Presses;  four  Power  Presses;  two  No.  8  Bliss 
Power  Presses;  two  5-spool  Wire  Caible-makiiig 
Machines;  Spring-making  Machine;  two  Automatic 
Chain-making  Machines;  Slotting  and  Punching 
Machine :  two  Power  Ha.ck  Saws  ;  four  Grindstones ; 
two  Circular  Saw  Benches;  18  i'ly  Presses,  by 
Sweeney  &  Blockridgc :  eight  Electric  Soldering 
Machines,  by  Buckley  Saunders  &  Co.  Ltd.;  two 
\o.  1  Hammering  Machines;  Draw  Bench;  four 
Wire-rolling  Machines;  type  No.  12  Imperial  Rotary 
Blower,  by  the  IngersoU  Rand  Co. ;  four  Rotary 
Blowers;  four  Lens-polishing  Machines;  17 
Tumbling  and  Polishing  Machines;  Electro-plating 
Plant,  by  Canning:  three  Electric  Ventilating  Fans; 
42-ton  HYDRAULIC  OIL  PRESS;  two  No.  2 
Swaging  ^Machines,  by  Langlier  Manufacturing  Co; 
Pedestal  Filling  Machines;  three  Steel  Grinding 
Wheels ;  Marker-off  Tables ;  IVeadle  Press  ;  Empire 
Hot-blast  Chamber  and  two  Muffle  Furnaces;  Blue 
Print  Machine,  by  B.  G.  Hall  &  Co.  Ltd. ;  four 
Drawing  Tables;  Electric  Motoiis,  d.c.  220  and  530 
volts;  two  7  h.p.,  four  5  h.p.,  one  each  20  h.p., 
15  h.p.,  10  h.p.,  2i  h.p.,  1  h.p.,  two  |  h.p.;  large 
quantity  of  Shafting,  Belting  and  Riggers;  17-amp. 
Electric  Dynamo ;  two  Anvils ;  large  quantity  of 
Small  Tools,  Micrometers,  Gauges,  Milling  Cutters, 
Twist  Drills,  Reamers,  Chucks,  Files,  Spring 
Collets,  Taps,  19  sets  of  Stocks  and  Dies,  Stirfacing 
Plates ;  special  Press  Tools  and  Jigs  for  Spectacles, 
Ike.  ;  also 

FIXTURES,  FITTINGS  &  OFFICE  FURNITURE, 
Si.x  Fire-resisting  Safes ;  National  Time  Recorder, 
5-cwt.  Lever  Platform  Weighing  Machine;  Brass 
Beam  Scales  and  Weights:  Oak  Office  Furniture, 
including  Roll-top  Desk,  15  Pedestal  Writing 
Tables,  Typists'  Tables.  Chairs,  Board-room  Table. 
Index  Filing  Cabinets,  Oliver  and  Remington  Type- 
writers; Draughtsman's  Drawing  Machine;  three 
Jewellers'    Showcases  and  effects,   which   will  be 

SOLD  BY  AUCTION 
bv 

ROBERT  H.  RUDDOCK, 

(R.  H.  Ruddock,  S.  J.  Baker), 
in  conjunction  with 
Messrs.  LEOPOLD  FARMER  &  SONS, 
on  the  Premises,   as  above,   on  WEDNESDAY, 
September  27,  and  following  day. 


MESSRS. 

PHILIP  LAKE  &  CO. 


AUCTIONEERS    &  VALUERS 

TO  THE 

ENCINEERINC&ALLIED  TRADES. 


66,  VICTORIA  ST.,  LONDON,  S.W.I. 

Telephone:  VICTORIA  21. 


Catalogues  are  being  prepared,  and  may  be  had 
when  ready  of  the  Liquidators,  Messrs.  Poppleton, 
ii-ppleby  &  Hawkins,  Accountants,  4,  Charterhouse 
Square,  E.C.I;  of  Messrs.  Smith  &  Earle,  Chartered 
Accountant.s,  7,  Laurence  Pountney  Hill,  Cannon 
Street,  E.C.4;  Messrs.  Leopold  Farmer  &  Sons, 
Auctioneers  and  Factorv  Specialists,  46,  Gresham 
Street,  E.C.2,  and  Kir:L,.irn,  N.W.6;  and  of  Robert 
H.  Ruddock,  Auctioneers,  71,  Fleet  Street,  London, 
E.C.4. 


The    modern,    substantially-constructed  iVLANU 
FACTURING  PREMISES,  with  possession,  will  be 
offered   by   Auction   previous   to   the   Sale   of  the 
Plant  and  Machinery. 


AT  THE  ROYAL  ARSENAL,  WOOLWICH. 


Messrs.  FULLER,  HORSEY  &  CO. 

will  SELL  by  AUCTION  in  Lots,  on  the  PRK.Mists. 
ENGINEERS'    TOOLS    AND  MACHINERY, 

including — 

50  SLIDING  SURFACING  and  SCREW- 
CUTTING  LATHES,  up  to  ;16  in.  centre,  56  ft  beds. 

20  UNIVERSAL  and  PLAIN  MILLING 
MACHINES. 

Sl.OTTING  and  SHAPING  MACHINES. 

25  DRILLING  MACHINES. 

10  PLANING  MACHINES,  up  to  16  ft.  x  5  ft. 
X  5  ft. 

GRINDING  MACHINES.  Metal  SAWING 
MACHINES,  Cleveland,  and  other  AUTOMATICS. 

Two  225-ton  No.  6  POWER  BLANKING 
PRESSES,  and  a  Rhodes  Size  39^  STAMPING 
PRESS. 

32  Lancashire  BOILERS. 

11  "Economic  "  Pattern  Multitubular  BOILERS. 
Tw«  SURFACE  CONDENSERS,  2,400  ft.  cooling 

surface  each. 

Si.x  Portable  ENGINES  and  BOILERS. 

Four  STEAM  HAMJMERS,  up  to  10  tons. 

Hydraulic  Accumulators,  Pumps,  Presses  and 
Lifts. 

Two  14  in.  FOUR-COUPLED  STANDARD 
GAUGE  LOCOS. 

Two  18  in.  Gauge  Locos. 

15  Standard  Gauge  GOODS  WAGONS,  up  to  45 
tons  capacity. 

A  5-ton  ELECTRIC  SCOTCH  DERRICK 
CRANE,  60  ft.  jib. 

Four  Standard  Gauge  STEAM  CRANES,  up  to 
2  tons. 

Six  PUNCHING  and  SHE.YRING  MACHINES. 
Two  75  kw.  Steam  Gi^^NERATING  SETS  (300  and 
500  volts). 

40  ELECTRIC  MOTORS,  5  to  40  h.p.,  500 
volts,  d.c. 

Foundry  Moulding  Machines  and  Lathes,  six 
Morgan  Crucible  Furnaces,  Gas  Producers,  Steam 
Winches,  Steam  Pumps,  Blast  Fans,  Saw  Benches. 
Screw  Presses,  Jib  Cranes.  Sewing  Machines. 
Scales  and  Balances,  and  numerous  other  effects. 

May  be  view  ed  on  production  of  Catalogue 
(price  2s.  each),  to  be  had  of  Messrs  Fuller, 
Horsey  &  Co.,  Mechanical  Auctioneers  and  Valuers, 
11,  BiUiter  Square,  E.C. 


MESSRS. 

GODDARD  &  SMITH, 

:  :  Auctioneers,  :  : 
House  and  Estate  Agents, 
Surveyors  and  Valuers. 

22,  KING  STREET,  ST.  JAMES'.  S.W.I. 

Telephone  :  Gerrapd  2727. 

£21,000. 

FOR    SALE    BY    AUCTION    shoftly,    a  First 

-Mortgage  of  this  amount,  carrying  interest  at  8 
per  cent  per  annum,  well  secured  upon  highly 
important  business  premises  in  the  heart  of 
Birmingham. — Full  particulars  from  GODDARD  & 
SMITH,  The  Estate  Auction  Hall,  22,  King  Street, 
St.  James",  S.W.I. 


JOHN  HEYWOOD'S 

RAILWAY  GUIDE 

with  ABC  SECTION. 
PUBLISHED  MONTHLY.  PRICE  6d. 
JOHN  HEYWOOD  LTD., 

MANCHESTER,  LONDON  and  BLACKBURN. 
FOR     -     -  - 

TECHNICAL  and  TRADE 
 PRINTING^^ 

JOHN    HEYWOOD  LTD., 

-  -  Deansgate,    Manchester  -  - 


CALVERT'S 

Mechanics'  Almanack, 

1922. 
Price    -    -    -  Gdm 


JOHN    HEYWOOD  LTD., 

Deansgate,  Manchester  ;  also  Blackburn  and  London. 
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PETER  BROTHERHOOD  LTD.,  PETERBOROOGH. 

Water  Cooling  Towers  of  all  Types. 

TEMPERATURES  CUARAIMTEEP  UWPER  ANY 

VARIATIOW  OF  ATSVIOSPHERIC  CONDITIONS. 

SOME  RECENT  ORDERS 
Statybritige  Joint  Board  CLTa^^"^)  300,000  gals,  per  hr. 
Ingham's  Thornhill  Collieriesm 
West  Brontwich  Oorporationm 
Ashton'Untter'Lyne  Corporation. 
Stm  Anne's  Corporation, 


Address  ail  Communicu' ions  to  : — 

PETER  BROTHERHOOD  Ltd.,  Mansfield  Chambers,  St.  Ann's  Sq.,  MANCHESTER. 


A  Boon  to  Shareholders. 

Highest  and  Lowest  Mill  Share  Prices  for  1921,  in  handy 
book  form,  with  information  re  Capital,  Spindieage,  etc. 


COM  I' I  LED  BY 


A.  WARWICK.  15.  MAWDSLEY  STREET,  BOLTON. 

t  ree  on  Application.  TELEPHONE:  :05  &  724. 

Business  in  Textiles,  Railways,  etc. 
In  touch  with  London  and  Provincial  Exchanges. 


OIL  ENGINES 

The  Best  for  ail  Industrial  Purposes. 

Easily  Started.    Work  on  Paraffin. 

MMEDIATE    DELIVERY   of   2i  B.H.P.  and 
ipwards  Stationary,  Semi-Portable,  and  Portable 
Engines;  also  complete  Lighting  Plants. 

Lowest  in  Price,  Fuel  Consumption,  and  Working  Costs. 

heHamworthyEnpeeringCo.  Ld. 

76,  VICTORIA  STREET,  LONDON,  S.W.I. 
WORKS:  POOLE,  DORSET. 


THE  BOX  MAKERS*  JOURNAL. 


MONTHLY.  mmm^  PRICE  6d. 

20-22,  St.  Bride  Street,  Londov,  E.G. 4. 


"  BUFFALO  " 


Telegrams  : 

"  Temperature, 

Phanc,  London.' 

Telephone  : 

DalstM,  1*33. 


GREEN  &BOULDING  Ltd., 


For  Hot 
or  Cold 
Water. 


|n-  162a,  Dalston  Lane, 
m         London,  E8. 


HALL'S 

^L.H.C. BRAND) 

%WITER  PAINTS 

L.HALL  &C? 


MILL  MANAGERS — Reduce  your  Painting  Costs 
by  using  odd  labour  and  purchasing  your 
materifds  direct  from  the  factory. 

Red  Oxide  for  Mill  Repairs, 
Brunswick  Green,  Light  - 
Stone,  &  Genuine  White  Lead. 

Sanitary  Distemper  and  Water  Paints 
for  Mills,  UHicca.  or  Homea. 


Send  for  Frae  Shade  Card,  Lists,  ftc— 

L.  HALL  &  CO.,  DARWEW. 


wnmw 


FEED-WATER    PURIFIER   AND  HEATER 


Prev 


8  Scale 


The  United  States  Metallic  Packing  Co.,  Ltd., 

SOHO  WORKS,  ALLERTON  ROAD,  BRADFORD. 


Telegr«m.:  "METALLIC.  BRADFORD ." 


^eleohrnes:   4705.  4706. 
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Papers  which  pull  real  Business 

Wonderful  results  accrue  from  intelligent 
use  of  the  Trade  and  Technical  Press. 


Aeroplane  (London). 
Agricultural  Gazette  (London). 
Art  Trade  Journal  (London). 
Aostrallan  Motor  Car  (Melbourno). 
Anto-Cycllst  (Sydney). 
Antomoblle  Engineer  (London). 
Aato-motor  Journal  (London). 
Bakers',  Confectioners'  and  Caterers' 

National  Association  Review  (London). 
Bioscope  (London). 
Box  Makers'  Journal  (London). 
Brewers'  Gazette  (London). 
Brick  and    Pottery    Trades'  Jsurnal 

(London). 

British  and  Colonial  MIntral  Water 
Trade  Journal  (Cardiff). 

British  and  Colonial  Pharmacist  (Loo- 
don), 

British  Baker  (London). 

British  Builder  (London). 

British  Journal  of  Photography  (London), 

Canadian  Grocer  (Canada). 

Chemical  News  (London). 

China  Clay  Trade  Review  (London). 

Cold   Storage    and    Produce  Review 

(London), 
Compendium  (London). 
Confectionery  Journal  (London). 
Cooper's  Vehicle  Journal  (London). 
Corn  Trade  News  (Liverpool). 
Dairy  and  Creamery  Journal  (London). 
Dairyman  (London). 
Decorator  (London). 
Drapers'  Organiser  (London). 
Electric  Vehicle  (London). 
Electrical  Industries  and  Investments 

(London). 
Electricity  (London). 
Electrics  (London), 

Empire    Mall    and    Overseas  Trade 

(London), 
Engineering  Production  (London). 
Engineering  Review  (London). 
Engineering  World  (London  aci  3aa- 

chester). 
Fancy  Goods  Record  (London). 
Fertiliser  and  Feeding  Stuffs  Jenrna! 

(London). 

Flight  and  The  Aircraft  Engineer  (Lon- 
don). 

Footwear  Organiser  (London). 
Freemason    and    Masonic  Illustrated 

(London). 

Furnishing  Trades'  Organizer  (London). 
Furniture  Record  and  the  Furnisher 

(London). 
Games  and  Toys  (London). 
Gas  and  Oil  Power  (London). 


Here  is  one 
example  out 
of  man\)  : 

A  London  manufacturer 
recently  inserted  in  a 
trade  paper  a  "  want 
advertisement  for 
traveller  to  sell  his  pro' 
duct  in  a  stated  area. 
In  addition  to  securing 
the  man,  he  received 
more  than  thirty  en- 
quiries for  his  product 
from  wholesale  houses 
and  builders'  merchants. 
This  manufacturer  is 
now  converted  to  the 
regular  use  of  trade 
and    technical  papers. 


Hardwareman  and  Ironmonger's  Chron- 
icle (London). 

Hotel  Review  iLondon). 

Ice  and  Cold  Storage  (London). 

India  Rubber  Journal  (London). 

Indian  Industries  and  Power  (Bombay 
and  Calcutta). 

Indian  Mo:ei'  News  (Bombay  i  Calcutta). 

Indian  and  Eastern  Engineer  (Calcutta). 

Journal  of  Decorative  Art  (Manchester). 

Licensing  World  (London). 

Locomotive  &  Railway  Carriage  and 
Wagon  Review  (London). 

Managing  Engineer  (Lnndnn). 

Marine  Engineer  and  Naval  Architect 
(London). 

Mechanical    World    (Manchester  and 

London). 
Milling  (Liverpool), 

Model  Engineer  and  Electrician  (London). 
Motor  Cycle  and  Cycle  Trader  (London). 
Motor  Export  Tr.ider  (London). 
Motor  in  Australia  (Sydney). 
Motor  Trade  of  Canada  (Toronto). 
Motor  Trader  and  Review  (London). 
Motorin;^  in  South  Africa  (Cape  Town). 
Motorist  and  Wheelman  (Perth,  W.A,). 
Music  Trades  Review  (London). 
National  Builder  (London). 
N.Z.  Motor  Journal  (Auckland.  N.Z.). 
Optician    and    Scientific  Instrument 

Maker  (London). 
Organiser  (London). 
Outfitter  (London). 
Paper  Box  and  Bag  Maker  (London). 
Paper  Container  (London). 
Paper  Maker  and  British  Paper  Trade 

Journal  (London). 
Photographic  Dealer  (London). 
Power  Laundry  (London). 
Sales  Management  (London). 
South  African  Motorist  (Johannesburg^ 
South  Australian  Motor  (Adelaide.  S. 

Australia). 
Sports  Trades'  Journal  (London), 
Stationery    World   and    Fancy  Goods 

Review  (London), 
Steering  Wheel  (Brisbane). 
Stone  Trades'  Journal  (London). 
Sugar  Journal.  International  (London). 
Talking  Machine  News  (London) 
Textile  Manufacturer  (Manchester). 
Textile  Mercury  (Manchester). 
Textile  Recorder  (Manchester). 
Toyshops  Fancy  Goods  Journal  (London). 
Waste  Trade  World  (London). 
W.A.  Motorist  (Perth.  W.A.). 
Wireless  World  (London). 
World's  Carriers  and  Carrying  Trades' 

Review  (London). 


Use  the  trade  press  to  create  or  expand  your  market;  to  procure  your 
supplies;  to  get  new  business  ideas;  to  get  modern  information  as  to  methods 
and  machinery.  These  progressive  journals  offer  you  valuable  service ;  your 
enquiries  on  any  business  within  their  scope  will   be  answered   with  pleasure. 

The  address  of  any  Paper  in  this  list  may  be  obtained  from  the  Secretary  of  the 

British  Association  of  Trade  &  Technical 

Journals^  Ltd.^ 


Sicilian  Houje, 
Southampton  Row. 


London,  W.C.I. 


Telephone  No.  : 

Holbom  395. 
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ADVERTISEMFNT  RAIE^  PE  '  INSERTION. 


One 

Inser- 
tion. 

13 

Inser- 
tions. 

26 

Inser- 
tions. 

52 

Inser- 
tions. 

Full  Page  .. 
Half  Page  .. 
Quarter  Page 
Eighth  Page 

£   s.  d. 
10  0  0 
5  10  0 
3  0  0 
1  15  0 

£  s.  d 
9   0  C 
5  0  0 
2  15  0 
1  10  0 

£  s.  d. 
8   0  0 
4  10  0 
2  10  0 
L   7  6 

£   s.  d.  s 

7  0  Or 
4  5  0  1 
2  5  0  - 
1  5  0« 

Small  Prepaid  Advertisements  are  inserted  at  Id. 
per  word — 12  words  or  less,  Is. 

Apply  "Engineering  World," 

20  22,  St.  Bride  Strect.  LONDON.  E.C.4. 


ARTICLES  FOR  SALE. 


FOR  SALE.— 1  Ton  Humber  Lorry,  Solid  Tyres,  in 
good  running  order,  £50  ;  5^  in.  Barnes  Lathes, 
back-geared,  screw-cutting,  4  ft.  Bed,  takes  2  ft.  8  in. 
between  centres,  Hollow  Mandril,  2  Lead  Screws,  com- 
plete with  Change  Wheels,  3-Jaw  Chuck,  Steady, 
Laceplate,  Catcbplate  and  Countershaft,  £24  ;  Universal 
Milling  and  Gear-cutting  attachment,  suit  6  in.  centre 
Lathes,  £8  ;  Small  Back-geared  Milling  Machine,  com- 
plete with  all  accessories,  including  Dividing  Heads, 
>yiil  cut  gears  up  to  4  in.  dia.,  £50  ;  Brand  New  4  in. 
S.  C.  Chuck,  2  sets  Jaws,  45/-  ;  complete  sets  of  Reamers, 
cheap,  brand  new,  Bench  Vices,  l^i'i  to  3^  in.  jaws, 
very  cheap.— Swan  Engineering  Works,  Junction 
Road,  Croydon. 

(1HUCKS,  Hack  Sawing  Machine.-*,  Vices,  Pillar  and 
}  Bench  Di  ills,  Small  Tools,  Files,  Hack  Saw  Blades, 
Drills,  Milling  Cutters,  etc.  ;  also  Second-hand  Lithes, 
Drilling  Machines,  Chucks,  Change  W'heel.^,  Faceplates, 
Pulleys,  Shaftings,  Plumer  Blocks  etc. — W.  Brealey, 
&  Co.  Ltd.,  Russell  Street,  Shfffield. 

DRAWINGS  AND  TKACINGS  of  all  Descriptions 
Prepared  Quickly,  Neatly,  and  Acc  rately^ 
Coloured  Drawings  and  Diagrams  —Draughtsmen, 
27,  Cremorne  Road.  Chelsei,  S  W.IO. 

HEAT  INTERCHANGEUS  for  cuoliiig  or  heating 
liquids.  LOCATORS  for  collecting  sediment  in 
water  or  other  liquid.s.  HEATER-SOFTENERS  (com- 
bined) and  DISTILLERS  (small  type)  for  water.- 
Write  Lawrence  Patent  &c.,  Co.,  Parliament  Mansions, 
Victoria  Street,  Westminster,  S.W.I. 


MISCELLANEOUS. 


IONDON  FIRM  OF  CORK  MERCHANTS  desire  to 
J  negotiate  with  firm  in  London  area  pof-sessing 
Cork  Gi-anulating  Plant.  Apply,  with  quotations  and 
full  particuliirs.  —  Box  No  10.  Ewjinrering  World,  2C-22, 
St.  Bride  Street,  London,  E.C.4. 

nE^D  POST  CARD  1o  the  Publicity  Department 
O  G.E  R.,  Liverpool  Street  Station,  London,  E  C. 2 
for  descriptive  illustrated  bookUt  (free),  describing  :  — 
The  Belgian  Battlefields,  The  Belgian  Seaside  Resorts, 
The  Belgian  Ardennes,  The  Old  Flemish  Ciiies,  etc., 
by  the  Daylight  Saving  Route  to  the  Continent,  via 
Harwich — Zeebrugge. 

Eveiy  week-day  from  June  1st  to  October  1st.  Cheap 
Week-end  Tickets  eveiy  Friday  and  .'Saturday  aijd 
15-day  Tickets  on  June  1,  2.  3  and  5. 


Vertical  Cross-Tube 

jBHl^lllblSall' 

THE  CONSTRUCTIONAL  ENGINEERING  CO.  LTD. 

MAKERS, 
CHARLES  HENRY  STREET.  BIRMINGHAM. 


FOSTtR,  LINCOLN, 

for 

STEAM  WAGONS. 


SPECIALITIES 

Beltings  ; — 
"The  Gandy,' 
Balaia. 
Oak  Tanned  Leather, 
Hair  Cnrome, 
Raw  Hide,  etc. 
Beltin,?  Syrup, 
Fasteners,  and 
all  Accessories, 
Wood  Split  Pulleys, 


Tblsosams  : 
Tblephoni 


"  Oandt  Belt,"  Gla»«ow 

CSMTBAL  7790, 


THE  GANDY  BELT 
MANUFACTURING  CO. 

LTD.. 

141,  HOWARD  STREET, 
GLASGOW, 


Tool  Holders  CtnTRtDniLLj  MACHintTooLs 


AA  JjbM  E;5  ;«c^  Hj  PM  AN^^ 


T.Uph. 
Fiibpondi  1 16. 


T«Ui|i»iiu: 
SwoM,  FisbiMiul*. 
Bmtol." 


STEEL  ROOF  PRINCIPALS 

20  to  50  feet  span. 

Proint>t  Df liveries  f  rom  Stock  Materials. 
Detidii  and  PricM  on  applicataon  to 

^^i^:::^  e.  w.  mm  &  co.  ltd.. 

«"!f"DJ.:'&"'=:'r  FISHPONDS,  BRISTOL. 

AQENT3  W  *KTRD 


Do  you  use 


CRAPHITED  OIL 
OILDAC  BRAND 


If  you  have  not,  up  to  the  present,  why  not  ask 
us  for  the  experiences  of  regular  users. 


There  are  numerous  grades  io  suit  all  needs  and  at 
varying  prices. 


E.  G.  ACHESON,  LTD., 

40,  Wood  Street,  Westminster   London,  S.W.I. 


H.    K.    LEWIS    &    CO.    LTD.   TECHN  CAL  BOOKSELLERS 

Text-books  and  Works  in  General.OTechnical.  and  Applied  Science  of  all  Publishers. 
Large  Stock  of  SECOND-HAND  BOOKS  at  140,  Gower  Street.      Catalogue  post  free  on  application. 

SCIENTIFIC   AND   TECHNICAL    CIRCULATING  LIBRARY. 

Annual  Subscription,  Town  or  Country,  from  One  Guinea. 

136,   GOWER   STREET,   and   24,  GOWER   PLACE,    LONDON,  W.C.I. 


•■^"^-i^^^yKU  BOOKS  ON  ENC  NfS„^ 

 ^57  HAYMARKET  LONDON  5WI^-= 


G.  A.  HARVEY  &  Co.  (London)  Ld. 

PERFORATED  METALS 

and  WOVEN  WIRE. 

GREENWICH  METAL  WORKS. 

WOOLWICH  ROAD.  LONDON,  S.E.7. 


WELDED  STEEL  TANKS 

Circular  or  Rectangular. 
DEMOLITION  OF  3TEEL  STRUCTURKS,  ETC. 

Welding  Repairs  of  every  description 
expeditiously  executed  in  all  metals. 
Large  stocks  of  Shafting,  Hangers  and 
Pulleys.   ::  ::   Particulars  on  application. 

RILEY  &  MOORE, 

Engineers,  Millwrights,  and  IVelding  Specialists, 

HEYWOOD,  LANCS. 


INDEX    TO  ADVERTISERS. 


PAGE 

Aoheson,  E.  G.,  Ltd   36 

Bftxendale  &  Co.  Ltd  

Bennis,  E.,  <fe  Co.  Ltd   2 

Bennett  College    4 

Brampton  Bros.  Ltd  

British  Arc  Welding  Co.  Ltd   iv. 

British  Association  of  Trade  and  Technical 

Journals  L'd   35 

Constructional  Engineering  Co   36 

Dirtmoiid  Lubricating  Co.  Ltd  

Dickinson,  John,  &  Co.  (Bolton)  Ltd   2 

Dermatine  Co.  Ltd   iii. 

Elpctrical  Conduits  Ltd  

Foster,  Wm.,  <fe  Co   36 

Gledhill-Brook  Time  RecordeiE  Ltd   ii. 

Gordon,  James,  <fe  Co.  Ltd   1 

Oreen  <k  Boulding   34 


PAGE 

Grice,  Grice  &  Son  Ltd   2 

Hall,  L.,  &  Co   34 

Hamworthy  Eng.  Co   34 

Harling,  W.  H  

Harvey,  G.  A.,  &  Co.  (London)  Ltd   36 

Hawkins,  W.  T.,  &  Co  

Haworth,  A.,  &  Co.  Ltd   iii. 

Herbert,  Alfred,  Ltd  

Hick,  Hargreaves  &  Co.  Ltd   i. 

Hoflmann  Mfg.  Co.  Ltd  

Hughes,  Arthur,  <fe  Sons  

.Tones,  A.  A.,  &  Shipman  Ltd   36 

Kenyon,  Alexander,  <fe  Co.  Ltd  

Kenyon,  Wm.,  &  Sons  Ltd   3 

Klinger  Patents   i. 

Lancaster  &  Tonge   iv. 

Lewis,  H.  K.,  &  Co.  Ltd   36 


PAGl 

Longmans,  Green  &  Co  

Lovegrove.  R.  W.,  &  Co   a 

Northern  Ball  Bearings  Ltd  

"  Palmetto  "  Twist  Packing   

Peter  Brotherhood  Ltd   3( 

Riley  &  Moore      3f| 

Roto-Patents  Pump  Sj'ndicate   " 

Snowdon,  P.  B  

Spon,  E.  F.  N.,  Ltd   3«i 

Sweet,  E.  W.,  &  Co.  Ltd  

Tinker,  Shenton  &  Co  

The  Gandy  Belt  Manufacturing  Co.  Ltd   3( 

United  States  Metallic  Packing  Co.  Ltd   34 

Warwick,  A   3' 

Webb  &  Hatch  

Whiteley,  Wm  ,  &  Sons  Ltd   ^ 

Woodite  Co  


SEPTEMBEI!  3D,  1922. 


ENGINEERING    WORLD . 


lii. 


GOOD  TRADE  BOOKS,  &c 

FOR  ENGINEERS'   WOODWORKING  DEPARTMENTS. 


HOW  TO  WORK  A 
SPINDLE  MOULDER. 

By  W.  J.  Blackmnr. 


Ite  Pases,  4i  X  7i.  Stiff  Back*. 
40  Illustrations 
Price  2/8.  Post  free,  2/10. 


Eight  Chapters : 

1.  Fixing  a  Machine. 

2.  Making  Cutters. 

5.  Hardening  and  Tempering  Cutters. 

4.  Grinding  Cutters. 

5.  Working  a  Square  Block. 

6.  Working  the  Slotted  Collar. 

7.  W<wrking  a  French  Spindle. 

8.  Concluding  Hints. 


TIMBER  NEWS  & 
SAWMILL  ENGINEER. 


Specimen  copy  pott  free. 


Evwry  Saturday  ::  :: 
52  pages  and  upwards  Weekly. 


Price  4d.,  through  Newsagents.  By  pott,  6d. 

Annual  Subscription,  20s.   post  free.    Abroad,  26s. 
Inclusive  of  Annual  Year  Book  and  Diary. 

MACHINE 
WOODWORKER. 


Specimen  copy  post  free. 


36  pages  Monthly. 
Price  4d.,  through  Newsagents.    By  pott,  6d. 

Annual  Subscription,  5i.  post  free. 
United  Kingdom  and  Abroad. 


And  TIMBER  BUYERS'  TABLES. 

By  Alfred  Haworth. 
120  pages,  4x6;  Limp  cloth  backs. 
Price  2/6.  Post  free,  2/8, 

THE   largest  and  leading  work  on  Timber  Tradt 
Measurements,   and    thousands    have   been  sold. 
Principal  Contents. 

How  to  check  Timber  Invoices. 

Superficial  Measurements  explained. 

Long  Measurements  (Square  and  Hewn)  explained. 

Round  Timber  Measurements — 144  Divisor;    113  OiTi'iar. 

Timber  "  Standards  *'  Explained. 

How  to  Get  the  St.  Petersburg  Standard  Measurement. 
How  to  Get  Cost  of  a  St.  Pelersburj  Standard. 
How  to  Get  Weight  of  a  St.  Petersburg  Sfarvdard. 
Tables  for  Calculating  Weight  of  Deals  and  Boards  to  Check  Railway 
Carriage. 

No.  of  Feet  to  a  St.  Petersburg  Standard. 
No.  of  Customary  "  Squares  "  to  a  Standard. 
No.  of  Feet  to  a  Square,  and  what  a  Square  is. 
Prices  per  Standard  and  at  per  Rurming  Foot  and  per  100  Runnins 
Feet. 

Price  of  Boards  per  Lineal  Foot  and  per  Standard. 
Prices  of  Slate  Laths  per  100  ft.  and  per  144  ft.    Lineal  and  per 
Standard. 

Equivalent  Prices  and  Number  of  Feet  of  Boardi  per  Standard  and 

per  Square. 

Prices  of  Deals,  &c.,  per  Cube  Foot  and  per  Standard. 
Method  of  Selling  Hardwood  Boards  and  Planks. 
Brokers'  Mahogany  Measure  Explained. 

How  to  Measure  Oak  BilleU  for  the  Wholesale  Trade  (lUustnted). 
Ljithwood  Measurements  explained. 

Prices  per  foot  from  Ad.  to  6s.  6d. 


ALFRED  HAWORTH  &  Co.  Ltd.,  84,  Lcadcnhall  St.,  LONDON,  e.c.3. 


And  all  I'ookseliers. 


The  QUALITY  PRODUCT  that  Wears  So  Long. 

DERMATINE 


Valves  for  Air  Pumps  and  Condensers 

CAN  BE  FITTED  WITH  PATENT  ANCHOR  BUSH 
TO  PROTECT  STUD  HOLE. 

High  Vacuum  Maintained. 
Specially  made  to  suit  High  Temperatures, 

HARD  for  "  Flat  Guards." 
FLEXIBLE  for  "Curved  Guards." 


Sole  Manufactupers  : 


DERMATINE  COMPANY,  LIMITED,  NEATE  STREET,  LONDON,  S.E.5. 

Telephone  No.  Hop  31. 


JOINTING,  WASHERS, 

PACKING  RINGS, 


Telegraphic  Address — 
"DERMATINE,  LONDON." 

BELTING,  DELIVERY 

AND  SUCTION  HOSE,  &c. 


SEPTEMBEE  30.  1922. 


ELECTRIC  WELDING 

::    REPAIRS  TO  :: 

MARINE  &  LAND  BOILERS. 

New  portions  of  plate  welded  in  place.  Fractures  welded, 
landing    edges    built     up,    corroded    surfaces  restored. 

REPAIRS  TO  FORCINGS  AND  STEEL 
AND   IRON  CASTINGS. 

Over  50, 000  repairs  carried  out  since  1910,  including  the  largest  known 

APPROVED  BY  THE  BOARD  OF  TRADE  AND  LLOYDS 
REGISTER  AND  CLASSIFICATION  AND  INSURANCE 
SOCIETIES  UNDER   FOLLOWING  TESTS: 

1910  Board  of  Trade  (Marine  Consultative  Branch).    1914  Lloyds  Register. 
1919  Lloyds  Register  (for  new  constmction). 

FIRST   AND  BEST. 

The  BRITISH  ARC  WELDING  CO.  Ltd.. 

Belfast:      Falmouih:      Cardiff:     Southampton:    Liverpool:  London. 
35.  Victoria  St.    Cox  &  Co       Hope  St.  Docks.  44.  Chapel  St.    Glengall  Rd.,  Millwall.  LI4 

Manchester  :  Gt.  Yarmouth  :  Hull  :  Glasgow  : 

29.  Corporation  St.   Percy  P.  Pace,  Southgates  RJ.   North  Bridge  Dry  Dock.    54,  Portman  St..  K'nning  PtA 
South  Shields:  Aberdeen:  Egypt: 

tapping  St.         H.  Walker,  Commercial  Rd.       Bab-el-Kara sta  St.,  Alexandria. 

T  I  ■■  -L       JJ  '■      L  Inou:  c/o.  Port  Said  EngineerJne  Worb. 

I  rlej^ramn :     Ai<  nwdoo,    each  City.  „     i  i  r         .       i     ««  . .  «  wuim. 

Bombay  and  La.cutta:  c/o.  Mc.Kinnon,  McKenzie  &  Co. 


Telegrams  : 
'Platons,  Manchestap." 


"  THE    LANCASTER  " 


Telephone  i 
4621  City. 


(R.T.M.) 


STEAM  TRAPS 


ECONOMICAL 
EFFICIENT 


The  SAFEST  Trap 
on  the  market.  .  .  . 


ousands    in  use.v. 


Th 

all  over  the  world 


RELIABLE 
DURABLE 

For  High  Pressures 
and  Superheats  .  .  . 
nickel  alloy  valves 
and  seats  are  fitted. 


Supplied  to  most  of  the  leading  Textile  Combines. 

liANGASTER  &  TONGE  LTD., 

PEISOLBTON,  MAT^CHKSTHR. 

Sola  Mak.«i>s  of  "The  Lancaater"  Motaliio  Packing,  Pistons,  Piston  Rings,  Machine  Moulded  Wheels,  eto. 


IIevwood  Ltd..  20.  22.  St.   Rridc  islroel.   1.,  .  r^  ,r:    K  C.A.  .niu!  Dt-.Tiisffate.  Mancho.ner. 
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